MYHUIIMIIAJbHOE 0K0/IZKeTHOE 00111e00pa30BaTe/IbHOE YUpPeKIeHne
ropoaa PocroBa-na-{ony «IllIxosa Ne 113»
MyH I/I Ll' I/I I‘lAJ‘l b H O Mopnucax: MYHULIMNANBHOE BIOIXKETHOE
OBLWEOBPA3OBATEJIbHOE YYPEXOEHUE
FOPOJA POCTOBA-HA-AIOHY "LLUKONA No. 113"
E 5 I'Oﬂ}KET H O E DN: C=RU, S=PocTtoBckas obnactb, STREET="
VI, TYMONEBA, A.2/2", L=T. POCTOB-HA-[JOHY, yTBepm[eHo

OBLLUEOBPA3OBA ffeoticotmosntnios  Tuexrop MBOY «llxoma Ne 113

TEJ-I b H O E YUYPEXOEHUE FTOPOJA POCTOBA-HA-JOHY ™
LLIKOJTA No. 113", OFPH=1026104027355,
CHWNC=07948328116, HA BOpOHHHa
0OID.1.2.643.100.4=6166036404,
Yy PE)K,D,EH NE VIHH=516601448668, E<isp1111@yandex.ru, ITpuka3z Ne 262 ot 29 aBrycra 2025 .
G=WHHa AHaTtonbeBHa, SN=BopoHuHa, CN="
ro POLI‘A MYHULMMATNBHOE BIOPKETHOE

OBLLUEOBPA3OBATEJIbHOE YYPEXOEHNE

P OCTO B A_ H A_ Dl E(l);gﬂA POCTOBA-HA-[OHY "LLIKONA No.

OcHoBaHwe: A ABNSAIOCL aBTOPOM 3TOr0

HY "LUKOJIA No. s

MecTtononoxeHue: Mecto noanucaHus

n [Hara: 2025-08-29 13:52:25
1 13 Foxit Reader Bepcus: 9.7.2

Pa0ouyas nporpamma

Ipeamer Duzuxa (6bazoswiii yposenyv)

Kiaace 10-11

Yuurenn Pozcasa Sxamepuna Omaposna

2025 — 2026 y4eOHbIi 10]

CormacoBano
Ha 3ace/laHiU METOJMYECKOT0 COBETa
(mportokon Ne 1 ot 28 aBrycra 2025 1.)

CoriacoBaHo M PEKOMEH/I0BAaHO K YTBEP>KACHUIO
Ha 3acefanuu [lenarornyeckoro coera
(mporoxon Ne 1 ot 29 aBrycra 2025 1.)



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOU 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
e U3ydeHus (U3UKU Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHusl, INIAHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTAThI IO roj1laM 00yUEHHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoapHBIN Kype GU3NKU — CHCTEMOOOpa3yIomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpenessieT  XapakTep MW pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJIYYEHHUsS] HOBBIX MATEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU W Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaAHME YMEHUN MPUMEHATH HAYYHBIM METO[
MO3HAHUS NP BBITNOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benuHEH BOKpYr ¢usnyeckux Teopuil. Bemymmm B Kypce sABisercs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpPEIHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0JI B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI (DPOHTAIILHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
TOM oOOecrneyrnBaeTcsl OBJAJCHUE OOYyYalolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasferna Kypca, TaKk U HUHTETpUpPYS 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOAENU IS CUTYyalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX MHTETPUPOBAHHOIO KaOWHETa MNPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JeMoHCTpanimoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUSI JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

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

e (dopMmupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYaIOIIUXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yiIbTaTa H3yueHUs OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

o (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKy, MOJIKYJSIpHYIO (H3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMHOCOOOB peHICHUS pa3IMYHbIX 3a1ad C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOILIECCOB, UX BIUSHUS HA OKPYKAIOUTYIO
cpeay;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHMS U TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEAHEr0o OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENO), B
11 xnmacce — 68 dacoB (2 yaca B Henen0). B COOTBETCTBUM C YUEOHBIM IJIAHOM,
y4eOHBIM KajieHAapHbIM rpadukom, pacriucanueM ypokoB MBOY «lllkoma Ne 113»
Ha 2025-2026 yueOHbBIH o1 pabodyro mporpaMMy HEOOXOIUMO PeaTu30BaTh:

®32a 68 yueOHbIX yacoB B 10a kiacce;

®3a 68 yueOHbIX yacoB B 11a kiacce.

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMEpeueHb JabopaTOpHBIX H

IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM MHIMBUIYaJIbHBIX
0COOEHHOCTEN 00yUaroIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTtepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOouku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIOco0bI €€ n3meHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoMmM mporecce. [lepBhIli 3aKOH TEPMOJMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Teaa Py TeIuionepeiaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdHble Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue YCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenune HarpeBaHus U MIaBJIEHUST KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYHOPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onexkrpuueckoe mnojne. Hampsok€HHOCTh snekTpuueckoro mnosd.  [IpuHumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
HOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue 3MeKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u NpUMECHasT  MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOTKOe 3aMbIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€ld C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

TexHnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKUMH. KapTuHa JHWHWUKA MarHUTHOW HHAYKIHHU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABIXKYINAsA CHJIa HWHAYKOMU. 3aKOH DJIEKTPOMArHWUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTyKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMy4YKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBHKYILIEH CHIIBI MHAYKIMU OT CKOPOCTHU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUSA
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MAacChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJNBbHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabmoneHue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
omgHOpoaHOU cpene. JIyu cBera. ToueuHbl HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBarOmMX JuH3ax. DopMyIia TOHKOU JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuvoHHas pemeéTka. YCIOBUE HaOIIOIEHUs
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozelb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenn MUKpPOCKOIIa, TEJIECKOTIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmymna [lnanka cBsi3u SHEPrUM POTOHA C €rO0 YACTOTON. DHEPrus
U UMITyJbC (pOTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBHenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar»
dboToarddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToa(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mogmens aroMma. lloctrymatel bopa. M3nydenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usznydeHus.  BriusiHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacmaia.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKEHHUE.

CoiHeuHas cucrTema.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ U 3BE3.
3BE3/1bI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE31IbI TJIABHOH ITOCJICIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Bodtounu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u aBuxenune CoiHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MHpPa, poJib GU3HUUYECKON TeOpUu B
dbopMHUpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO0OMS TPEYTOJIHHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUNIECKON PEETKH, CIEKTPATIbHBIN aHAJHN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3aHUE 3EMIICTPSICCHU.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTECIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX T'PaXKJaHCKOIrO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTINTAHMS

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJNbTYpbl, OCO3HaHHE TJ100aIbHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

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

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENIbCKYIO IESITEIbHOCTD
VHIUBUYAJIHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JESITENIbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIIAJICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON W MPOSKTHOMN NEeATEILHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHHOMY TTOMCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 001acTH (hU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBAaTh TIONYYCHHBICE B XOJE€ pEIICHHWsS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEICATCIBHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTb MTPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHNs, MPABOBBIX W ATHYCCKUX HOPM, HOPM HWH(MOpPMAIMOHHON
0e301aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHuKaTHBHBIE YHUBeEpPcalbHbIe yueOHbIe 1eCTBUA:
OCYIIIECTBIATH OOIICHNE HA YPOKax (PM3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JNCUCTBUSA MO €€ JOCTHIKCHHIO: COCTaBJIATh IUIAH JICWCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOH paboTHI;

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

nmpeajiaraTh HOBBIE TPOEKTHI, OIICHHBAaTh HJIEU C TO3UIMU HOBU3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUM JIJIsl OLIEHKH CUTYal[uH, BIOOpa BEPHOIO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TNPUHUMATH PEIICHUS IO HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 10 kiacce npeMeTHbIC Pe3yJIbTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOMN JESITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAsl CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX Te,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B U30MpPOIleccax, JICKTPU3ALMS Tell,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPH ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOO(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; NPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHUS] M €JAUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DHHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHITH OCHOBHBIC TIPUHITUIIBI ICUCTBUS MAIIIUH, TPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh MpodaeMy/3aady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCMOJb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buUKCUpPOBATH PE3YNIHTATHI MOJIYYCHHONU 3aBUCUMOCTH (PU3UUECKUX BETUYUH B BUJIC
TaONuUIl ¥ TpauKOB, IeTaTh BEIBOJBI IO PE3yIbTaTaM UCCIIeIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEoOXOoJuMbIe JUJIsl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl U OIEHUBATh PEaJIbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

WCITI0JIb30BATh MTPH PEIICHUN YYEOHBIX 33/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

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

UCTIONIb30BaTh TEOPETUUECKUE 3HAHUS 1O (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHus: 0€30MAaCHOCTH TpU OOpalleHWd ¢ TPUOOpaMU U TEXHHUYECKHUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTath B TPYyNIE C BBHIMOJHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHJAPTHBIX CUTYyAalUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DM3HUKHU: IJIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIGKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHUN B KoJeOATeNTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE JAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BETMUUMHAMY,

ONMCHIBATh H3YUYECHHBIC KBAHTOBBIC SBIICHUS H MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
UCIIOJb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3MYECKHUE MPOIECChl U SIBJICHUS, UCIIONb3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHHa miia pororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAHECHMS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OIKCHIBATH H300paKEHHE, CO3/JaBAEMOE€ ILJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U POPMYIMPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMUMH C UCTIOJIb30BAHUEM TIPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JieJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEI0BAHNUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUM HCCICTOBAaHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCTIOJIB3Ysl (PM3UYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1aun
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHYECKH HETPOTHBOPEUUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTUH [UISl TIOMCKA, CTPYKTYPUPOBAaHHMsI, UHTEPIIPETALIMM U IIPEICTABICHHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BaHUS B MOBCETHEBHOM
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ OpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHIbl, PALMOHAIBHO PACIPEAENATh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10a KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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 pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 MeKTpOCTaTHI 10 1 hitps://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
OBILIEE KOJIMYECTBO YACOB I10 68 3 3
I[MPOT'PAMME
11a KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIe
Ne i/m P Konrpoasnbsie IIpakTnueckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. JIeKTpOMarHuTHast 11 1 3 bubnmnorexa [JOK
' WHTYKITAS https://m.edso00.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
91 MexaHnuyeckne U 3JEKTPOMarHUTHbIE 9 1 bubnmnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKkue U AIEKTPOMarHuTHBIE 5 1 bubnmuotexa [JOK

BOJIHBI

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

Hroro no pazneny

10

24

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI cielIMaIBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW OITHUKH 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
42 CTpoetiiie aToMa 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
43 ATOMEHOE 51pO > https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
bu6mmoreka [JOK
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7fA1c97c
Hroro no paszneny 7
Pa3nen 6. OBOBIIAIOIIEE TIOBTOPEHUE
bubmuorexa [JOK
01 Obobmaiouiee nosTopenie 4 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pe3epBHOE Bpems 1



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

IHOYPOYHOE IIVTAHUPOBAHUE
10a KJIACC

KoauuecTBO 4acoB

Ne
. Tema ypoka Beero KoHnTpoJbHbIE
padoThI

®dusuka — Hayka o
npupone. Hayunsie
METO/Ibl TO3HAHUS
OKPYXKAroIIero Mupa

Pouib u mecto
(bu3uKY B
(dbopmMHupoBaHUU
COBPEMEHHOMN
Hay4YHOH KapTHUHBI
MUpa, B
IIPaKTUYECKON
JNeATeIFHOCTH JIFOAeH

IIpakTnyeckue
padoThI

Jara
U3y4YeHH s

3.09.

4.09.

DJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcbl

bubnuoreka [{OK https://m.edsoo.ru/ff0c32e2

bubnuoreka ITOK https://m.edsoo.ru/ffOc33e6

Mexanndeckoe
JIBYDKEHUE.
OTHOCUTETBHOCTD
MEXaHHYECKOTO
JIBYDKEHUS.
[Iepememenue,

10.09

bubnuoteka [{OK https://m.edsoo.ru/ff0c3508



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

CKOpOCTB,
YCKOpEHHUeE.

PaBHOMeEpHOE
IIPSMOJIMHENHOE
JIBUKEHUE
PaBHOyCKOpEHHOE
MPSAMOJIMHEITHOE
JIBI)KEHUE
CBoOonHOe MajeHue.

Yckopenue
CBOOOAHOTO MaJACHUS

11.09

17.09

18.09

bubnuoreka ITOK https://m.edsoo.ru/ff0c3620

bu6nmoteka LIOK https://m.edsoo.ru/ff0c372e

bubnuoreka ITOK https://m.edsoo.ru/ff0c39cc

Kpusonnuelinoe
JIBUKEHUE.
JIBH>KEeHHE
MaTepUaIbHON TOUKHU
10 OKPY>KHOCTH.

24.09.

bubnuoreka ITOK https://m.edsoo.ru/ffOc3ada

ITpuHmn
OTHOCHUTEIBHOCTH
I'anunes.
NuepuunanbHbie
CHCTEMBI OTCYETA.
ITepBrIit 3aK0H
Hrrorona.

Macca tena. Cuia.
[IpuHuun
CYNEPNO3ULIUU CHUJL.
Bropoii 3akoH
Hrrorona nis
MaTepUAIbHON TOYKHU

25.09.

1.10.

bubnuoreka ITOK https://m.edsoo.ru/ffOc3be8

bubmuoreka [{OK https://m.edsoo.ru/ffOc3be8



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

10

TpeTuii 3aKkoH
Hrrotona misa
MaTepUAIbHBIX TOYEK

2.10

bu6nmoteka LIOK https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMUPHOI'O
tarotenus. Cumna
TspkecTu. [lepBas
KOCMUYEcKast
CKOPOCTb.

12.10

bubnuoreka ITOK https://m.edsoo.ru/ff0c3d00

12

13

Cuna ynpyrocri.
3akoH ['yka. Bec Tena

Cuiia TpeHusl.
Koaddumuent
Tpenus. Cuia
COIPOTHBIICHUS TIPU
JIBMKCHUH TEJIa B
JKUJIKOCTH WM Ta3e.

13.10

19.10

bu6mmoteka 1LHOK https://m.edsoo.ru/ff0c3e18

bu6mmoteka LIOK https://m.edsoo.ru/ff0c3f76

14

[TocTynarensHoe 1
BpaIllaTeJIbHOE
JIBI>KEHUE
a0COIIOTHO TBEPIOTO
Tesa. MOMEHT CUIIBL.
I1;meyo cuibl.
VYcnoBust paBHOBecUs
TBEPAOIO TENa

20.10

bubnuoreka [{OK https://m.edsoo.ru/ffOc41a6

15

Nmiynse
MaTepHaIbHON
TOYKHU, CUCTEMBI
MaTepHaJIbHBIX
Toyek. Mmmynse

26.10

bubnuoreka [{OK https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

17

CHJIBL. 3aKOH
COXpaHEHUs
HUMITYJIbCA.
PeaktuBHOE
IBUDKEHUE,

PaGota u momrHOCTH
cuibl. Kunetnueckas
SHeprus
MaTepUaIbHOI
touku. Teopema 06
W3MCHCHUU
KUHETUYECKOI
SHEPTHH.

IlorenuuansHas
SHEprusl.
ITorenmmanpHas
SHEPrus yupyro
nehopMUpOBaHHOM
MPY>KUHBI.
ITorennuanbpHas
SHEPrus Tesa BOIU3N
MOBEPXHOCTU 3EMIIH

27.10

5.11.

bubnuoreka [{OK https://m.edsoo.ru/ff0c4502

bubnuoteka [TOK https://m.edsoo.ru/ffOc461a

18

ITorennmanpHbIC 1
HEMOTECHIINAITLHEIC
cuibl. CBs3b pabOTHI
HEMOTECHIINAIBLHBIX
CcuJl ¢ U3MEHEHUEM
MEXaHNYEeCKOMN
SHEPTUU CUCTEMBI

6.11

bubmuoreka [IOK https://m.edsoo.ru/ffOc478c



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

TeJl. 3aKOH
COXpaHEHUs
MEXaHU4YeCKOM
SHEPruu

19

20

JlaGopatopHas
pabora
«Uccnenosanue
CBSI31 PabOThI CHIIBI C
N3MEHEHHEM
MEXaHUYEeCKOH
SHEPTUHU Teja Ha
MpUMEpPE PaCTIKEHUS
PE3UHOBOTO JKT'yTay

KonTponbnas pabota
0 TeMe
«Kunemaruka.
Junamuka. 3aKoHbBI
COXpaHEHUS B
MEXaHUKE»

12.11.

13.11.

bubnuoreka [{OK https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIC
MTOJIOKECHUS
MOJIEKYJISIPHO-
KHHETHIECKOMN
TEOPHH.
bpoynosckoe
JIBHOKCHUE.

Muddysus

19.11.

bubnuoteka [{OK https://m.edsoo.ru/ffOc4dc?

22

XapakTtep JBUKEHUS
7 B3aUMOJIEUCTBHUS

20.11.

https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/main/47862/



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/main/47862/

YacTHI] BEIISCTBA.
Mopenu cTpoeHus
ra3oB, JKHIKOCTEH 1
TBEPJBIX TEI

23

Macca monexy:.
KomnuectBo
BEIISCTBA.
ITocTostHHAs
ABoranpo

26.11.

24

Tennosoe
paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkamna
temrepatyp Llenbcus

27.11

25

Nneansublii ra3 B
MKT. OcHoBHOE
ypaBHeHne MKT

3.12

bubnuoteka [{OK https://m.edsoo.ru/ffOc4fde

26

27

AOGcomoTHas
TeMIiepaTypa Kak
Mepa cpeaHen
KHHETHIECKOMN
SHEPTHUH JIBHXKEHUS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Kunaneiipona

3akoH J[ampToHA.
I"a30BEIEe 3aKOHBI

4.12.

10.12.

bubnuoreka [TOK https://m.edsoo.ru/ffOc511e

28

JlaboparopHas
paborta

11.12.



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

29

«HccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamMu
COCTOSIHUS
Pa3peKEHHOTO Ta3a»

H3omponeccel B
UJICaIbHOM Tra3e u uX
rpadgudeckoe
npe/CTaBICHUE

17.12.

bu6nmoteka LIOK https://m.edsoo.ru/ff0c570e

30

31

32

33

BnyTtpeHnHss sHeprus
TEPMOJIUHAMUYECKOM
CUCTEMBI U CTIOCOOBI
€€ U3MEHEHMUS.
KonuyecTBo TEemioTsl
u pabora.
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO
UJICAIBHOTO ra3a

Bunbr
TeIUIoNepe1aun

Y nenbHas
TEINIOEMKOCTh
BEILIECTBA.
KoauuecTBo TemnoTsl
[P TEIUIonepeaaye.
AnnabaTHBIN
npouecc

[IepBb1it 3ak0H
TEPMOJMHAMUKHA U

18.12.

24.12

25.12

14.01

bubnuoreka [{OK https://m.edsoo.ru/ff0c5952

bubmuoreka [{OK https://m.edsoo.ru/ffOc5¢c36

bubmuoreka [IOK https://m.edsoo.ru/ffOc5¢c36

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



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

€To MPUMCHCHHUC K
Hu3oIponeccam

34

Heob6patumoctsb
IIPOLIECCOB B
npupoze. Bropon
3aKOH
TEPMOJNHAMUKHI

15.01

bubnuoreka ITOK https://m.edsoo.ru/ff0c6230

35

36

37

[IpuHuun nercTBus u
KII/I TerutoBoi
MallHbI

[uxn Kapno u ero
KIIJI
DKOIOTrHYeCKHe

POOJIEMBI
TETUIO3HEPTETHKH

21.01

22.01

28.01

bubnuoreka [{OK https://m.edsoo.ru/ff0c600a

38

O06o0maromuii ypok
«MonekynsapHas
¢duznka. OCHOBBI
TEPMOJIUHAMHUKHY

29.01

bubnuoreka [{OK https://m.edsoo.ru/ff0c6938

39

KonTponbHas pabora
0 TeMe
«MonekynspHas
¢duznka. OCHOBBI
TEPMOIUHAMUKI

4.02

bubnuoreka [{OK https://m.edsoo.ru/ffOc6a50

40

[Tapoo6pa3zoBanue u
KOH/ICHCAIIHS.
Hcnapenue u
KUTICHHUE

5.02.

bubmmoreka [{OK https://m.edsoo.ru/ffOc63b6



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

41

AOcomoTHas U
OTHOCHUTEJIbHAS
BJIQYKHOCTH BO3/yXa.
Hacplennsiii nap

11.02

bub6nmoteka LIOK https://m.edsoo.ru/ff0c64d8

42

43

44

TBépnoe Teno.
Kpucramnuyeckue n
aMmop(gHBbIC Tea.
Anuzotponust

CBOJCTB KpUCTAJLJIOB.

XKuikue KpuCTalIbL.
CoBpeMeHHbIE
MaTepUaIbI

IInaBnenue u
KpUCTaUIU3alIHs.
VY nenpHas TenaoTa
ILIABIICHHS.
CyO6numarus

YpaBHeHue
TEIUIOBOTO OanaHca

12.02

18.02

19.02

bubnuoreka IIOK https://m.edsoo.ru/ffOc65f0

bubnuoreka [{OK https://m.edsoo.ru/ff0c6708

bubnuoreka [{OK https://m.edsoo.ru/ff0c6820

45

DneKkTpu3anus Ted.
DNEeKTpUYECKHU
3apsn. JBa Buna
3JIEKTPUUYECKUX
3apsi0B

25.02

bubnuoreka ITOK https://m.edsoo.ru/ffOc6bcc

46

[IpoBoHUKH,
TVDJICKTPUKA U
MOJYIPOBOTHUKH.
3aKOH COXpaHEHHUS

26.02

bubmuoreka ITOK https://m.edsoo.ru/ffOc6bcc



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

AIEKTPUUECKOTO
3apsa

47

BsaumoneiicTeue
3apsi1oB. 3aKOH
Kynona. Toueunbiit
ANEKTPUYECKUN 3apsif

04.03

bubmuorexa IIOK https://m.edsoo.ru/ffOc6ced

48

Hanpspk€anocTh
AIEKTPUYECKOTO
nonst. [puHumn
CyNEepHO3UIUU
ANEKTPUIECKUX
nosiei. Jlunuu
HANPSKEHHOCTH

05.03

bubnuoreka I{OK https://m.edsoo.ru/ffOc6df2

49

Pa6ota cun
AJIEKTPOCTATUUECKOTO
nois. Ilorennuai.
Paznocth
MOTEHIIHAIOB

11.03

bubnuoteka [{OK https://m.edsoo.ru/ffOc6f00

50

[IpoBonHMKY 1
JTURJIEKTPUKHU B
IIEKTPOCTATUYECKOM
noJe.
Jusnexkrpudeckas
IIPOHUIIAEMOCTh

12.03

bubnuoreka [{OK https://m.edsoo.ru/ff0c7018

51

DIEeKTPOEMKOCTb.
Konpaencarop

18.03

bubmuoteka [{OK https://m.edsoo.ru/ff0c7126

52

DIEeKTPOEMKOCTh
TUTOCKOTO
KOHJIeHCaTopa.

19.03

bubmuoteka [IOK https://m.edsoo.ru/ffOc72c0



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

OHeprus
3apsHKEHHOTO
KOHJICHCATOpa

53

JlaGopatopHas
pabora "U3smepenue
ANEKTPOEMKOCTH
KoHJieHcaTopa"

25.03

54

55

[IpuHuun nercTBus u
MIPUMEHEHUE
KOHJICHCAaTOPOB,
KOIMMPOBAIBHOIO
amnrmapara, CTpyiHOro
MIpUHTEpA.
DJIeKTpOoCTaTUYECKast
3ammuTa. 3a3eMIICHHE
3EeKTpOonpuOOpoB

DIIEKTPUUYECKHI TOK,
YCIIOBHS €70
CyILIECTBOBAHUSI.
ITocTOSTHHBIM TOK.
Cua Toka.
Hanpsxenue.
ConpoTHBICHHE.
3akon Oma s
y4dacTka [enu

26.03

08.04

https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/main/48781/

https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/train/48870/

56

IlocmenoBarenpHOE,
napajuiebHOE,
CMENIaHHOoE
COeIMHEHNE

09.04

bubmuoreka [TOK https://m.edsoo.ru/ffOc74f0



https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/main/48781/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/train/48870/
https://m.edsoo.ru/ff0c74f0

57

58

MIPOBOTHHUKOB.
JlaGopaTopHas
pabora «3yueHue
CMEIIaHHOTO
COCIIMHEHUS
PE3UCTOPOB»

PaboTa 1 MOIIHOCTE
3JIEKTPUYECKOTO
TOKa. 3aKkoH Jlxoyis-
Jlenma

3axon OMma s
MOJTHOM (3aMKHYTOIA)
AIEKTPUUYECKOM LIETIH.
KopoTtkoe
3aMbIKaHUE.
JlaboparopHas
pabora «M3mepenue
OJIC ncrouHnka ToKa
U €T0 BHYTPEHHETO
COTIPOTUBIICHUS»

15.04

16.04

bubnuoreka [{OK https://m.edsoo.ru/ffOc7838

bubnuoreka IIOK https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAas
IPOBOAMMOCTh
TBEPABIX METAJLIOB.
3aBUCHMOCTH
COIIPOTUBIICHUS
METAJIJIOB OT
TEMIIEPATYPHI.
CBepxnpoBOAUMOCTb

22.04

https://resh.edu.ru/subject/lesson/3775/start/107857/

https://resh.edu.ru/subject/lesson/3775/start/107857

https://resh.edu.ru/subject/lesson/3775/start/107857



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857
https://resh.edu.ru/subject/lesson/3775/start/107857

60

DIIEKTPUUYECKUIN TOK
B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

23.04

https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/main/197486/
https://resh.edu.ru/subject/lesson/3787/train/197488/

61

62

63

[TomynpoBoaHUKH, UX
coOCTBEHHas U
npuMecHas
IPOBOJAUMOCT.
CaoiicTBa p—Nn-
nepexoja.
[TomynpoBOTHUKOBBIE
npuOopbI
DJIEKTPUUECKUI TOK
B PacTBOpax u
pacrmiaBax
3IEKTPOJIUTOB.
DIEeKTPOTUTHIECKAS
JUCCOLIMAIIHS.
DIIEeKTPOIHN3

DIIEKTPUUECKUI TOK
B razax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTEILHBIN
pazpsa. MonHus.
IInasma

29.04

30.04

06.05

bubnuoreka IIOK https://m.edsoo.ru/ffOc84ae

bubnuoreka ITOK https://m.edsoo.ru/ff0c82ba

bubnuoteka [{OK https://m.edsoo.ru/ffOc84ae

64

DIIEKTpUUYECKHE
npuOopkI U
YCTPOMCTBA U X
MPAKTHYECKOE

07.05

bubmmoteka [{OK https://m.edsoo.ru/ffOc86fc



https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/main/197486/
https://resh.edu.ru/subject/lesson/3787/train/197488/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

MIPUMEHEHUE.
[IpaBuna TeXHUKHU
0e301acHOCTH

65

66-
67-
68

Ob6o06maromuit ypox
«INEKTPOIUHAMUKAY
KonTponbnas pabota
110 TeMeE
«DIIEeKTpOCTaTHKA.
IToctrostHHBII
ANEKTPUYECKUN TOK.
Toxu B pa3nmnyHbIX
cpenaxy . .
KonTponbnas pabota
10 TeMe
"DneKTpoauHaAMUKa

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11a KUIACC

68 3

13.05

14.05
20.05
21.05

bubnuorexa ITOK https://m.edsoo.ru/ffOc88be

bu6mmoteka IIOK https://m.edsoo.ru/ff0c8a8a

Ne
n/n

Tema ypoka

ITocTossnabIE
MAarHMThHl 1 UX
B3aMMOJIECHCTBHE.
MarsuTHoOE II0JIE.
Bekrop MarHuTHOM

KoJsnuyecTBo 4acoB

Bcero
padoThI

KonTpoJsbHbie

Jlara

IIpakTH4eckue
H3Yy4YeHHUd

padoThI

3.09.

DJIeKTpOHHbIe HH(pPoBbIC 00pa3oBaTeIbHbIC
pecypchl

bubnuoteka [{OK https://m.edsoo.ru/ff0c9778



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c9778

MHAYKIUU. JInHumn
MarHuTHOM

HHAYKIOUH

MaruurtHoe noJe

IMPOBOAHUKA C TOKOM.

OmneiT DpcTena.
BzaumoneiictBue
IIPOBOJTHUKOB C
TOKOM

4.09.

bubnmoreka [{OK https://m.edsoo.ru/ff0c98fe

JlaboparopHas
pabora «M3yuyenue
MarHUTHOTO TIOJISt
KaTYIIKHA C TOKOM»

10.09

bubnmuoreka LIOK https://m.edsoo.ru/ffOc98fe

[erictBue
MarHUTHOTO TIOJIS Ha
MIPOBOJTHHUK C TOKOM.
Cuna Amnepa.
JlaGopatopHas
pabota
«HccnenoBanue
JIEUCTBUS
MIOCTOSTHHOTO
MarHuTa Ha paMKy C
TOKOM

11.09

bubmuoreka [{OK https://m.edsoo.ru/ff0c9acO

JenicTBue
MAarHMTHOTO ITOJIS Ha
JIBUKYTITYIOCS
3apsHKEHHYIO
gactuity. Cumna

17.09

bubnuoteka [{OK https://m.edsoo.ru/ffOc9df4



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Jlopenma. Pabora
cunel JlopeHia

DNeKTpOMarHuTHas
uHaykuus. [lotok
BEKTOpa MarHUTHOM
unaykuuu. J/1C
WHIYKIUU. 3aKOH
3JIEKTPOMAarHUTHOM
unaykuun Papanes

18.09

https://resh.edu.ru/subject/lesson/4908/main/96379/

JlabopaTopHas
paborta
«HccnenoBanue
SIBIICHUS
3IEKTPOMArHUTHOM
UHAYKIIAN»
NHIyKTUBHOCTS.
SIBnenue
camounaykuu. 3/C
CaMOUHTYKIUH.
DHeprus MarHUTHOTO
TOJIST KATYIIKH C
TOKOM.
DIIeKTPOMarHuTHOE
nosne

24.09.

25.09.

bubmuoreka [{OK https://m.edsoo.ru/ffOcal50

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

TexHuueckue
YCTPOMCTBA U UX
MIPUMEHEHHUE:
IMOCTOSTHHBIC
MarHuTHI,

1.10.

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



https://resh.edu.ru/subject/lesson/4908/main/96379/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

10

11

12

AIIEKTPOMATHUTHI,
3JICKTPOJIBUTATEIb,
YCKOPHUTEIIH
3JIEMEHTaPHBIX
YaCTHII,
WHAYKIIHOHHAS TIeYb
O06o0maromuii ypok
«MaruuTHOE 110JI€.
DIeKTpOMarHuTHas
UHIYKIHSD)
KonTtponsHas pabora
o Teme «MarduTHoe
moJje.
DIeKTpOMarHuTHas
UHIYKIHSD)
CBo0OoIHBIE
MEXaHUYECKHE
KoJIeOaHMS.
I'apmoHnyeckue
KoJIEOaHMS.
YpaBHeHue
TapMOHUYECKHIX
KOJICOQHHIA.
[IpeBpamenue
SHEPTUU

2.10

12.10

13.10

bubmuoteka [{OK https://m.edsoo.ru/ffOcab82

bubmuoreka [{OK https://m.edsoo.ru/ffOcad58

bubmuoTeka [{OK https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas
paborta
«Hccnenosanue
3aBUCHMOCTH

19.10

https://resh.edu.ru/subject/lesson/5903/main/46949/



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://resh.edu.ru/subject/lesson/5903/main/46949/

neproaa MajbIxX
KoJieOaHuil Tpy3a Ha
HUTH OT JJTUHBI HUTH
U MaccChl TPy3a»

14

Konebarenbubrii
KOHTYp. CBOOOIHBIE
3JICKTPOMArHUTHBIC
KoJIeOaHM B
HJI€aJTbHOM
KoJIe0aTEIbHOM
KOHTYpe. AHAJIOTUs
MEXTY
MEXaHUYECKUMH U
AJIEKTPOMATHUTHBIMA
KOJIEOAHHUSIMU

20.10

bubnmuoteka [{OK https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona.
3aKOH COXpaHEeHUs
SHEpPTUU B
UacaIbHOM
KOJIe0aTeIbHOM
KOHTYpe

26.10

bubnuoteka [{OK https://m.edsoo.ru/ffOcb9cd

16

[Ipencrasnenue o
3aTyXaKIUX
KOJICOQHHSIX.
Brinyxnennbie
MEXaHUYECKUE
KOJIEOaHMUSL.
Pesonanc.
BrIiHyX1€HHBIE

27.10

bubnmoreka [{OK https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

AIIEKTPOMATrHUTHBIC
KoJIeOaHus

17

18

19

[IepeMeHHBIH TOK.
CunycougaibHbIN
IIEPEMEHHBIN TOK.
MomHnocTts
MIEPEMEHHOT0 TOKa.
AMIUTUTYIHOE U
JIEHCTBYIOLIEE
3HAYEHHUE CHJIBI TOKA
Y HaIPSKEHUS
Tpancdopmarop.
[IponsBoacTBoO,
nepeaayda u
noTpebaeHue
ANEKTPUYECKON
SHEPTUU

YerpolictBo 1
MPaKTUYECKOE
MIPUMEHEHUE
AIEKTPUIECKOTO
3BOHKA, TeHEpaToOpa
MePEMEHHOTO TOKa,
JTUHUN
AJIeKTpoIiepeaayd

5.11.

6.11

12.11.

bu6mmoreka LIOK https://m.edsoo.ru/ffOcbd34

bubnuoteka [{OK https://m.edsoo.ru/ffOcc324

20

IKOJIOTHYECKHE
PHYCKH TIpH
MIPOU3BOJICTBE
AJIEKTPOIHEPTUH.

13.11.



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

KynbTypa
UCIIOJIb30BaHUs
JEKTPOIHEPIUH B
IIOBCEIHEBHOM JKU3HU

21

22

23

24

25

Mexanunueckue
BOJIHBI, YCIIOBUS
pacupocTpaHEHUsI.
ITepuoa. Cxopocthb
pacupocTpaHeHus U
JUTMHA BOJIHBI.
[Tonepeunsie n
MIPOJIOJIbHBIE BOJTHBI

3Byk. CKOpOCTh
3ByKa. ['poMKOCTB
3ByKa. BeicoTa TOHa.
TemOp 3ByKa
ONEeKTpOMarHuTHbIE
BOJIHBI, UX CBOWCTBA
U ckopocTts. [kana
3JIEKTPOMAarHUTHBIX
BOJIH

ITprHIMIIBL
PanuOCBsI3U U
TEJICBUICHUS.
Passutue cpencrs
cBs3U. Pagnonokamus
KonTtponsHas pabora

«Konebanus u
BOJIHBD»

19.11.

20.11.

26.11.

27.11

3.12

bubmuoreka [{OK https://m.edsoo.ru/ffOcca54

bubmuoreka [IOK https://m.edsoo.ru/ffOcccOc

bubmuoteka [{OK https://m.edsoo.ru/ffOccfe0

bubmuoreka [{OK https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

27

28

29

30

[IpssmonunenHoe
pactpocTpaHeHue
CBETa B OJHOPOIHOM
cpene. ToueuHblii
HMCTOYHHK cBeTa. JIyu
cBeTa

OtpakeHue cBeTa.
3aKOHBI OTpPaKEHUs
cgeta. [loctpoenue
HU300paKCHHUH B
IJIOCKOM 3€pKajie

[Ipenomnenue crera.
[TonHOE BHYTpeHHEe
OTpayKeHHe.
[IpenenbHbli yrou
ITOJTHOTO
BHYTPEHHETO
OTpaXKeHUS

JlaGopatopHas
pabota «M3mepenue
HIOKa3aTens
IPEJIOMIICHUS
CTEKJIa»

JIunsel. [loctpoenue
MU300paXeHU B
muH3e. Popmyna
TOHKOM JIMH3BI.
YBenuyeHue JTuH3bI

4.12.

10.12.

11.12.

17.12.

18.12.

bu6mmoreka LIOK https://m.edsoo.ru/ff0cd350

bubmuoteka [{OK https://m.edsoo.ru/ffOcd4e0

bubmuoreka [{OK https://m.edsoo.ru/ffOcd7f6

bubnuoteka [{OK https://m.edsoo.ru/ffOcd67a

bubnuoteka [{OK https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

31

32

33

34

35

36

JlaGopatopHas
pabora
«Uccnenosanue
CBOICTB
HN300pakeHHUH B
JTUH3aX»

Hucnepcus ceera.
CJ10KHBIN COCTaB
Oenoro ceera. L{Ber.
JlaGopaTopHas
pabora
«Habnronenue
JIMCTIEPCUU CBETa»

HNuTtepdepennus
cBeta. Jludpakuus
CBeTa.
JudpaxnuonHas
pelérka

ITonepeuHocThb
CBETOBBIX BOJIH.
ITonmapuszanus ceera

OnTuueckue
npubopsl U
YCTPOMCTBA U
YCIIOBHSI X
0e301acHOro
MIPUMEHEHUS
I'panunbr
MPUMEHUMOCTHU

2412

25.12

14.01

15.01

21.01

22.01

https://resh.edu.ru/subject/lesson/3843/main/270829/

https://resh.edu.ru/subject/lesson/3818/main/48001/

bubnuoteka [{OK https://m.edsoo.ru/ffOced22

bubmuoreka [{OK https://m.edsoo.ru/ffOcf02e

https://resh.edu.ru/subject/lesson/3829/start/197511/

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



https://resh.edu.ru/subject/lesson/3843/main/270829/
https://resh.edu.ru/subject/lesson/3818/main/48001/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://m.edsoo.ru/ff0cf862

37

KJIACCUYECKOU
MEXaHUKH.
[Toctynatet
CHEIHAIbHON Teopun
OTHOCUTEJIbHOCTH

OTHOCHUTENBLHOCTD
OJITHOBPEMEHHOCTH.
3aMe/JIeHUe BpeMEHU
Y COKpAIICHUE IJTHHBI

28.01

bu6mmoreka LIOK https://m.edsoo.ru/ffOcfa42

38

39

DHeprus U UMIYJbC
PETATUBUCTCKON
vacTunbl. CBI3b
MaccChl C SHEprue u
MMITYJIbCOM. DHEPrus
MOKOS

KonTtponbHnas padora
«OnTtuka. OCHOBEI
CIIEUATIbHON TEOpUHr
OTHOCHTEIBHOCTH

29.01

4.02

bubmuoreka L{OK https://m.edsoo.ru/ffOcfc68

bubmuoteka [{OK https://m.edsoo.ru/ffOcf6f0

40

®otonbl. Dopmyna
[Inanka. DHeprus u
UMITYJIbC GOTOHA

5.02.

bubnuoteka [{OK https://m.edsoo.ru/ffOcfel6

41

OTtkpsiTHE U
HCCJICIOBAaHHE
doTtorddekra.
OmpiTer A. T
CroneroBa

11.02

bubnmuoteka [{OK https://m.edsoo.ru/ffOcffc4

42

3aKoHBI
doTtordpdekra.

12.02

bubnuoteka [{OK https://m.edsoo.ru/ff0d015e



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

43

44

45

46

47

YpaBHeHue
DOUHINTEHA I
dotorddekra.
«KpacHas rpanuna»

doTtorpdexra
[laBiieHue cera.
Omerter 11. H.
JleOeneBa.
XHUMHYECKOE
JIICUCTBHUE CBETA

TexHuueckue
YCTPOMCTBA U
MPAKTHYECKOe
MPUMEHEHHUE:
($OTO3IEMEHT,
dboTonaTyuK,
coJiHe4Has OaTapes,
CBETOJINO]1

Pemenue 3amau mo
TeMe «IIIEMEHTEI
KBAHTOBOU OIITUKN)

Monens aToma
Tomcona. OIBITEI
Pezepdopna o
paccesiHUIO (-4aCTHLL.
[Inanerapuas Moaenb
atoma

ITocrynarser bopa

18.02

19.02

25.02

26.02

04.03

bu6mmoreka LIOK https://m.edsoo.ru/ff0d04a6

bubmuoreka [{OK https://m.edsoo.ru/ff0d0302

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

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



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

49

H3znyuenue u
MOTJIOLICHHE
($hOTOHOB MpHU
nepexojie aToMa ¢
OJIHOTO YPOBHS
SHEPTUH HA JPYrOM.
Buael ciektpos

BoaHoBEIE cBOMCTBA
yactull. BoaHs! ae
Bpoitis.
Kopnyckymnsipao-
BOJIHOBOU JTyaJIu3M.
CIIoHTaHHOE H
BBIHYKJICHHOE
U3JIy4eHHE

05.03

11.03

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

bubnmoreka L{OK https://m.edsoo.ru/ff0d0ca8

50

OTtkpsITHE
PaZlMOaKTHBHOCTH.
Omneitel Pezepdopaa
TI0 OIIPEAETICHUIO
cocTaBa
PalMOaKTUBHOTO
U3ITy4YeHUs

12.03

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

51

CaoiicTBa anbda-,
Oera-, ramMmMa-
u3nydeHus. Biusuaue
pPaZOaKTUBHOCTH Ha
JKUBBIE OpPTaHU3MBbI

18.03

https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/3889/start/290391/

52

OTkpBITHE TPOTOHA U
HelTpoHa. M30TombI.

19.03

but6mmorexa IIOK https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://m.edsoo.ru/ff0d1162

53

Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3ITy4yeHue

DHeprusi CBA3u
HYKJIOHOB B sIJIpe.
SlnepHble peakiuu.
S nepHslii peakTop.
[TpoGaemsrl,
MEePCIEKTUBBI,
HKOJIOTUYECKUE
ACIIEKTHI S IEPHOU
SHEPTEeTUKHU

25.03

bubmuoreka [{OK https://m.edsoo.ru/ff0d1356

54

55

DJleMeHTapHbIe
yacTulibl. OTKpbITHE
MO3UTPOHA. MeTo 1Bl
HaOJIFOEHUS U
perucrpaiuu
3JIEMEHTapHBIX
yactuu. Kpyrnsii
CTOJI
«DyH1aMEHTalbHbIE
B3aMMOJEHCTBHUS.
Enunctso
buznyecKoil KapTUHBI
MUpa»

Bup 38é31H0T0 HeEOA.
CosBesausi, spKue

26.03

08.04

bubmuoteka [{OK https://m.edsoo.ru/ff0d0e38

https://resh.edu.ru/subject/lesson/3918/start/48521/



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/lesson/3918/start/48521/

3BE3/bI, INIAHETHI, UX
BHIMMOC JIBIKCHHE.
ConneyHas cucTeMa

56

Connue. ConHeuHas
aKTHBHOCTD.
Hcrounuk sHeprun
CouHiia 1 386311

09.04

https://resh.edu.ru/subject/lesson/3918/start/48521/

57

58

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKH.
3BE3 1Bl II1aBHOU
MMOCJICIOBATEILHOCTH.
Buyrpennee
CTpOEHUE 3BE3]I.
CoBpeMeHHbIE
MIpEJICTaBJICHUS O
MIPOUCXOKICHUH U
spooruu CojHIa u
3BE3]

Mineynsiii [Tyte —
Hama [amakTuka.
Ilonoxenue u
nekenne CoHia B
TamakTuke.
lNanaktuku. Y€pusle
JBIPHI B sipax
raJIakTUK

15.04

16.04

https://resh.edu.ru/subject/lesson/5910/start/280701/

https://resh.edu.ru/subject/lesson/4935/start/290420/

59

Bcenennast.
Paz0Oeranne
ranakTuk. Teopus

22.04

https://resh.edu.ru/subject/lesson/4935/main/290424/



https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/main/290424/

Boubiioro B3psiBa.
PenmmkToBoe
U3JIy4ECHHE.
MerarajgakTuka

60

Hepemenneie
poOIIeMbI
aCTPOHOMMHU

23.04

https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/main/197945/

61

KontponsHas padora
«INIeMEHTBI
ACTPOHOMHHU U
acCTpOPHU3HKIY

29.04

https://resh.edu.ru/subject/lesson/4937/train/197947/

62

63

O6o06uaromuit ypox.
Ponb pusuku u
ACTPOHOMHH B
3KOHOMHYCCKOH,
TEXHOJIOTHYECKOM,
COIIMAIbHOU U
ITHUYECKON cepax
JESITEIbHOCTH
YyelnoBeKa

O6o0maromuii ypox.
Ponb u mecto
bu3uku u
aCTPOHOMUH B
COBPEMEHHOM
HAay4YHOU KapTHHE
Mupa

30.04

06.05

https://resh.edu.ru/subject/lesson/4935/train/290426/

https://resh.edu.ru/subject/lesson/4936/train/151732/

64

O06006mmarmui ypoxk.
Posb puznueckoit

07.05

https://resh.edu.ru/subject/lesson/3918/train/48527/



https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/main/197945/
https://resh.edu.ru/subject/lesson/4937/train/197947/
https://resh.edu.ru/subject/lesson/4935/train/290426/
https://resh.edu.ru/subject/lesson/4936/train/151732/
https://resh.edu.ru/subject/lesson/3918/train/48527/

TEOpHUU B
dhopMHUpOBaHUH
MIPEACTABICHUH O
buznyeckoil kapTuHe
Mupa

O6o06maromuit ypox.
Mecto ¢usnueckoi
KapTUHBI MUpPa B

olmiem psay

65 COBPEMEHHBIX 1 13.05
€CTEeCTBEHHO-
HAyYHBIX
IIPEACTABICHUH O
npupoe

66- i/fSCpBHHfI YPOK. 14.05

arHUTHOE TIOJIE.

67- 3 20.05 bubnmoreka [{OK https://m.edsoo.ru/ff0d1784
DneKTpoMarHuTHas

68 21.05
WHIYKITHS

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaT, Ha NpUMeEpax pojdb U MecTo (GU3HKU B
101 (dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTU, B MPAKTUYECKOU AEATEIbHOCTH

Jmonen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PU3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAIbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYCHHBIN BJIEKTPUUECKUH 3apsii — IpH pelIeHUU

¢duznueckux 3a1a4y

PacnioznaBath (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHUYECKOW TEOPHUU
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ta/ileHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, UCHapeHue, KOHAEHcalus,

IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIIAXXHOCTh BO3/yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSHHMA rasa B

H3o0Iponeccax; 3JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, HCHOJb3ysd (U3NYECKHe
BEJIMYMHBI: KOOPIUHATA, ITYTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIA, HMIIYJIbC Tella, KHHETHYeCKas DHEpIus,
10.4 NOTEHIMaJbHAsE HHEpPIus, MeXaHudeckas pabora, MeXaHHYecKas
' MOIIHOCTb; TMPH OMHMCAHUHM MPABUIBHO TPAKTOBATH (UIUUECKHUN
CMBICTT HCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYeHUS U EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOT0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUI  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX OO03HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JIpYyTrAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Ys (U3NIECKUE
BEIIMYUHBL:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IOIe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuii  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaU3UPOBaTh (PU3UUYECKUE TPOLIECChl U SBJICHHUS, HCIIOJb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOT'O TATrOTeHMs, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPTuH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLIUII CYTIEPIIO3ULIUH CUJI, TPUHIIUI
paBHONpABUS HHEPUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
a0COJIIOTHOW TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEHMs DIIEKTPUYECKOro 3apsaa, 3akoH KyroHa; mpu 3Tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATD OCHOBHBIE TPUHIUIIBI JACHCTBUS MAIWH, NMPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pazNU4aTh YCIOBUS HX 0€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCHOJIB30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyIUPOBAThH NMpo0iIeMy (3a7ady) U TUIOTE3y yueOHOTro
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  IPEIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI




10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM MCCIe10BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEICHHUU
UCCIICIOBaHUI B paMKax y4eOHOro JKCIIEpUMEHTa, Yyd4eOHO-
UCCIIE/IOBATEIbCKON M HPOSKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI10BaHUS

Pemartp pacu€rHble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJla4yd  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
OPOBOAWTh pacu€Thl M OLEHUBAaTh pPEaJbHOCTb IOJIYYEHHOTO

3HA4YEHUs1 (PU3NIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh Mpu pelIeHWH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMH JUIsl TMOWCKA, CTPYKTYpPHpPOBAHUS,
UHTEpHpeTaliyl U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh MOJIy4yaeMyHo HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE NMpUMEPHI BKJIaJAa POCCUMCKUX M 3apyO€KHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  oOecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKHMMM YCTPOMCTBAMH, MJI COXpaHEHUS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpee

10.18

PaGoTaTh B rpynie ¢ BHITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpenessTh

0053aHHOCTU U IUIaHUPOBATL ACATCIBHOCTL B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludgX, aICKBATHO OLICHUBATL BKJIAJ KaXA0r'o M3 YYAaCTHHUKOB

TPYMIBL B PEeLICHHE pAaCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJjbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TIpUMEpax poJib M MeCTO (U3UKH B
dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B IPAKTUYECKOMN NEATEIIBHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpPa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHasi MOJIEIb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasl MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAs WHAYKLHUSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHHe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETA, JUCIEpPCUs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3HUKHOBEHUE JIMHEWYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OmnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IIUYHBIX
Cpel) © DIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢usznyecKkue BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila ToKa,
DIIEKTPHUYECKOE  HAMPSOIKCHHE, DJIEKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHuanos, J/IC, paboTta Toka, MHIYKIUS MarHUTHOTO
nons, cuna Ammepa, cuia JlopeHma, WHAYKTHBHOCTh KaTYIIKH,
SHEPTHUA DJICKTPUICCKOr0 U MAarHUTHOI'O nonef/i, nepuoa U 4actora
KoJieOaHuil B KoJIieOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIecce

TapMOHHUYCCKUX OJICKTPOMATIrHUTHBIX KOJ'IC68.HI/II\/'I, (I)OKYCHOC




11.5

pacCTodHUC U ONTHUYCCKAaA CHUJIa JIMH3bI, TIPHU ONMMCAHWUUN IPABUIIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIB3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CAWHUIOBI; YKa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S7Ep; IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU

BEIWMYMHaAMU, BBIYHUCIATHh 3HAYCHUEC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jl>xoyis — JIeHna, 3aKOH 2J1€KTPOMArHUTHON MHIYKIUH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUI CBETA, 3aKOHBI OTPAaXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
dorosddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITyJIbCa, 3aKOH COXPAHEHUs OHIIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHUs MaccoOBOrO  4Mcia, MocTyndarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclaja; MpH JTOM pa3IMyYaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIIMKM MArbHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO37aBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEeI0BAaHUIO (PU3NUECKUX SBJICHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEpPEHUI;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymecTBIITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJbHBIM CIOCOO M3MEpeHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMCpCHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DH3NYECKUX BEITUYHH C UCIIOIH30BAaHUEM

OPSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




(buKCUpoBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (DU3MYECKHUX
BEJIMYMH B BUJIE Ta0IHIl U Tpa)UKOB, eNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0BaHusA

11.12

11.13

CobOmoate mpaBwia 0O€30MACHOTO TpyAa TMpPUH HPOBEACHHUH
UCCICOBaHU B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U TPOCKTHOM ACATEILHOCTH C UCIIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyI0BaHUs

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NYECKO MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W NPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBHS 3aJadd  BbBIOMpaTh (U3UYECKYI0 MOJEINb, BBIIEIAThH
¢du3nyeckre BeIMYUHbI U (POPMYJIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATH PCAIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTOPOI HA U3yUYECHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SBJICHUA

11.15

Hcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPUPOBAHUS,
MHTEpIIpETallMi U NPEICTaBICHUS y4eOHOW M HAy4YHO-TIOMYJISIPHOMN
MH(pOpMaLKH, MTOJIyYUEHHON U3 Pa3IuYHbIX UICTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATH MOJYIYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iavyaTh YCIOBHS MX O€30MacHOr0 HCHOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TEOpeTUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HH I OOecTieueHHs O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBaMH, ISl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’Karollen cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYNNbl, PAlUOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATETHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIBI B PELLIEHNE pacCMaTpUBaeMOi MpoOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIECMECHTA

Kon Kox nposepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJIbI HAYYHOI'O IIO3HAHN A

11

1.2

®uzuka — Hayka o npupojae. HayuHbie
METO/IbI IO3HAHUS OKPYrKaroIero Mmupa. Posib
JKCIIEPUMEHTa W TEOpUH B  Mpollecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIOTE3BI.
®usnyeckue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUMU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKOH

e TEILHOCTH JTIOACH

MEXAHHKA

211

212
2.1

2.13

#i#HPartitHKIHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBHOCTD MEXaHUYECKOTO

nBuxkeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpocThb (CpPEHSsS CKOPOCTh,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHON TOYKH, UX IPOEKLIUU Ha OCH
CUCTEMBI KOOPJIMHAT. Cnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMeEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'padpuxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




)14 CBoOogHoe majieHue. Y CKopeHue
o CBOOOIHOTO NaJICHUS

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JBIDKEHUE  MaTepualbHOM  TOYKM IO
2.15 OKPY’KHOCTH. YIJIOBasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMHUTEIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
2.1.6 JIBIKEHUE CHAPSIOB, IICMHBIE U PEMEHHBIC
nepegadu
[IpakTnueckue paboTHL. H3smepenune
MIHOBEHHOH  ckopoctH. MccnenoBanue
COOTHOILIEHUS MEXY My TSIMH,
IIPOMJCHHBIMU TEJIOM 3a IOCIEA0BATEIbHbBIE
917 paBHbIE  MPOMEXYTKHM  BpPEMEHU  IpH
o PaBHOYCKOPEHHOM JIBJKEHUHM C HadaJbHOMN
CKOpPOCTBIO, paBHOW Hymo. HM3yuenue
JBUKCHMSI IIApUKa B BSA3KOM JKUIKOCTH.

WN3ydyenne nBukeHus Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

H#Part## IMTHAMUKA

[Mpuammn  oTHOCcUTenbHOCTH  [ammes.
221 IlepBeiii 3axkoH HproToHa. MHepuunanbHbIe

CHUCTEMBI OTCUETA

929 Macca tena. Cuna. Ilpunnun cynepno3unuu
o cHIl

59 Bropoii 3akoH HeroTOoHa M1 MaTepUalbHON

223 TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaIbHBIX TOUCK

3akoH  BcemupHoro  TsroreHus. Cua
224 TsokecTH. IlepBas kocmHuueckas CKOpOCTb.

Bec Tena

2.25 Cuna ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIB)XCHUA u cHhJIa TPCHUA IIOKOA.
Koaddunuent tpenns. Cusa conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpalllCHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO
tena B ICO

2.2.9

2.2.10

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3ydenue nBrKeHUs
Opycka MO HaKJIOHHON TIUIOCKOCTH TOJ
JEeHUCTBUEM HeCKoJbkuXx cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX
B JepopMUpPYEeMOil TMpYyKUHE U PE3MHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopManuu.
UccnenoBanue yCIIOBUM paBHOBECHS

TBEP/IOTO Tela, UMEIOIIET0 OCh BPALCHUS

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

231 MaTepHaIbHBIX To4eK. MMmynbc cuibl u
M3MEHEHHE UMITYIIbCa TeJla
232 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 Pa6ora cuibl
234 MOIIHOCTE CHIIBI
935 Kunernueckass  sHepruss  MaTepHAIBHON
o Touku. Teopema 0 KHHETHUECKOH YHEPIUn
[MorennmaneHast sHeprus. IloreHnuanbHas
936 SHEprus yIpyro nehopMUpPOBaHHOM

NIPpYKUHBI. IloTenunanbHas SHEpTHUA TCJa

BOJIM3U OBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HECNIOTCHIIMAJIbHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIIMAIBHBIX CHJI C

2.3.7 M3MEHEHHUEM MEXaHUYECKOI SHEPTHH
CHCTEMBI TEJL 3aKkoH COXpaHEHHS
MEXaHUYECKOH 3Heprun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHuyeckue ycTponcTBa: JBUKEHHE PaAKeET,

o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

2310 CKOpOCTel Ted TMpH HEyNmpyrom  yiape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHNYeCKOM OHCPI'HHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#i#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

OCHOBHBIE ~ TIOJIOKEHHSI  MOJICKYJSPHO-
KUHETUYECKOW  TEOpHUH. BpoyHoBckoe
newkenue. Auddysus. Xapakrep ABIKEHHS

M B3aMMOJICHCTBUS YaCTHII BEIlIeCTBa

3.12

Mogenu cCTpoeHHsI Tra30B, XKUIKOCTEH U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

3.14

Macca wMonekyn. KomuuecTBo BemecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

nsmepenue. [llkana remneparyp Lienscus

3.15

3.16

Mopnens wmaeanpHoro raza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUUYECKON

TCOPHHU UACATBHOI'O ra3a

AOGcomtoTHas TeMIeparypa Kak Mepa cpeiHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKEHUs vactull rasza. [llkana temmneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH /lampToHA




3.18

I"a3oBbIe 3aK0HBI. M30mpo1I€CChI B HACATBHOM
ra3¢ C NMOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSAHUA pa3pEKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

3.2.2

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHyTpeHHHH
OHCPIuia TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObI €€ H3MEHEHNS

KomuyectBo TemnoTe! U paboTta. BHyTpeHHSIS

QHCPIruA OAHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

3.24

Buael Tenmonepegauu: TEIIONPOBOIHOCTD,
KOHBEKIMS, u3ilydeHue. Tenno€mMKocTh Tena.
YnenbHas TEIIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICpEaauc

ITepBrrit 3aKOH TEPMOIUHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOLIECCaM.

I'paduueckas uHTEpHIpeTays padboThl raza

3.25

TeroBble MammHbl. IIpuHIMNIBL KEUCTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHeprun
B TeIIOBBIX MammHax. Koaddumuent
nosiesHoro  gaeiicteus  (mamee —  KIIM)

teroBoi MamuHel. [{ukn Kaprao u ero KIT/I

3.2.6

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TerioBele  IBHUTATENH. IKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue yCTpOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAWJIbHUK, KOHAUITHUOHCD




3.3

4.1

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHON TEIIIOEMKOCTH

###Par###AT'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

INEPEXO/IbI

331

3.3.2

ITapooOpa3oBanue " KOHJICHCALHS.
Hcnapenre u kuneHue. YaenbHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

AOCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTh

BO31yxa. HachlmeHHslii map

3.3.3

Teépnoe Temo.  Kpucramimueckue U
amopHble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJIJIOB. Kunkue KpUCTAJUIBIL.

COBpeMeHHHC MaTcpHraIbl

3.34

3.3.5

3.3.6

IInaBnenue u KpuUucCTaJllIn3alus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus
YpaBHEHHE TEIIIOBOTO OamaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
MIOJIy4Y€HHUSI COBPEMEHHBIX MaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHU

3.3.7

IIpaxkTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA
#HPar### O JIEKTPOCTATUKA

411

41.2

Onexktpuzauust Ten. OIEKTPUUECKUH 3apsi.
JIBa Bu/1a 371€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKH, TUDJICKTPUKA u

MOJIYIIPOBOAHUKHU

4.1.3

3akoH COXPAHCHUSA JICKTPUICCKOT'0 3apdaa

41.4

BsaumonerictBue 3apsinoB. 3akoH Kynona

4.1.5

Onektpuueckoe  mose.  HampsxéHHOCTB

QJICKTPHUICCKOI0O T10JIA. HpI/IHI_[I/IH




4.2

4.1.6

cyneprno3unuu. JIMHUKM — HANPSKEHHOCTH
AJIEKTPUUECKOTO OIS
PaGota cun 3IEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTH MOTEHIIMAIOB

4.1.7

[IpoBOAHUKYK U TUAIEKTPUKU B MOCTOSIHHOM
JJeKTpUYecKOoM moje. Juanexrpuueckas

IIPOHUIACMOCThb

4.1.8

DIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHEHCATOpA.

9HeerH 3apPsSKCHHOI'O KOHACHCATOPa

4.1.9

TexHuyeckue YCTpOMCTBA:  BIEKTPOCKOIL,
JNEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. HN3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CYIICCTBOBAHUA IMOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. McCTOuHMKM TOKA.
Cuna Toka. [TocTosHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COITPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHoOe, napajenbHoe,
o CMEIIIaHHOE COCTMHEHHE TIPOBOTHIKOB
Pabota snextpudeckoro Toka. 3akoH [xoyms
4.2.5
— Jlenua
4.2.6 MOHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (gamee — DJIC) u
427 BHYTPCHHEE  COMPOTUBJICHWE  HCTOYHHKA

ToKka. 3akoH Oma amsi TOTHOW (3aMKHYTOM)

aneKTpudeckoi renu. Kopotkoe 3ambikaHue




4.2.8

4.2.9

DNeKTpoHHas  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB.  3aBHCHUMOCTb  CONPOTUBIICHUS
METaJlJIOB oT TEeMIEPaTypHl.

CBepxnpoBOIUMOCTb

OnexTpuueckuil ToK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIypoBOIHUKOB. CBOMCTBA p-n nepexona.

[TonynpoBoiHUKOBBIE TPUOOPHI

DONEeKTpUYECKUH TOK B  DJIEKTPOJUTAX.
DNEKTPOIUTHYECKAS JUCCOLUaIs.

DNeKTpoan3

DIIEKTPUUYECKU I TOK B raszax.
CaMOCTOSTEIIBPHBIA W HECAMOCTOSATEIbHBIH
pa3zpsa. Pa3ziauyHbie TUIIBI CAMOCTOATEIBHOTO

paspsaa. Monnus. [1nasma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, pEOCTaT, WCTOYHUKU TOKaQ,
3JIEKTPOHATPEBATEIIbHBIC puoopHI,
IJEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIN
JMOJ, TEPMUCTOPBl U (OTOPE3UCTOPHI,

HOHprOBO}IHHKOBLIfI Auona, raJJbBaHUKa

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEANHEHMSI PE3UCTOPOB.

N3smepenne OJIC wmcTOYHMKAa TOKAa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIEeMEHTa

IIpoBepsiemble 3JIeMEHTBbI COIEP:KAHUS

4

OJIEKTPOAMMTHAMUKA




4.3

#HHParH#MATHUTHOE ITOJIE. OJIEKTPOMATHUTHA

43.1

NHAYKINA
IlocrostHHBIE MarHUTLl. B3aumoaencTBue

IIOCTOAHHBIX MArHuTOB

4.3.2

MaruauTtHoe 1one. BekTtop MarHuTHOM
uHaykuud.  [lpuHIMn — cynepno3uiuu.
Jluauu MarnutHOM WHAYKUMH. KaptunHa
JUHUNA MarHUTHOM MHAYKIMM  I10JIS

IIOCTOAHHBIX MArHuTOB

4.3.3

4.3.4

MaruuTHOe MoJjie MPOBOJHUKA C TOKOM.
KapTuna nuHuii nosst JIMHHOTO MPSMOTO
MPOBOJIHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzaumoelicTBre MPOBOJHUKOB

C TOKOM

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

435

4.3.6
4.3.7

4.3.8

Cuna Jlopenia, eé MOJYJIb "
HarpasjeHue. JIBUKeHue 3apsyKEHHON
YaCTHUILIbI B OJHOPOJIHOM MarHUTHOM IIOJIE.
Pa6ota cunsl Jlopeniia

SIBrieHME NEKTPOMAarHUTHOW UHAYKIUH
[ToTok BeKTOpa MAarHUTHON MHIYKIIMHU
/C WHTYKITUH. 3akoH

ANEeKTpOMarHuTHOW uHaykiuu dapaes

4.3.9

BuxpeBoe anexrpuueckoe mnose. I/C
WHAYKIIMA B TPOBOJHUKE, JIBUKYIIEMCS
MOCTYIATEIEHO B OJTHOPOJTHOM

MAargauTHOM II0JIC

4.3.10

[IpaBuno Jlenna

4.3.11

4.3.12

NHAYKTUBHOCTS. SIBnenue
camouHaykuu. IJ1C camonHIyKIIUA
DOHeprusi MarHUTHOTO TOJI KaTYIIKH C

TOKOM

4.3.13

OJNEeKTpOMAarHUTHOE I10J1€




TexHuueckne YCTpONCTBA: MOCTOSHHBIE
MarHuThbl, AJIEKTPOMATrHUTHI,
4.3.14 AJIEKTPOABUIATENb, YCKOPHUTEIH
AJIEMEHTAPHBIX  YaCTHll, WHIYKIMOHHAs

1I€4b

[IpakTrueckue paboTHI. N3yuenue
MarHMTHOTO TIOJII KaTYIIKH C TOKOM.
HccnenoBanue neWCTBUS IMOCTOSIHHOTO
4.3.15
MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SBIICHUS

3JIEKTPOMArHUTHON MHIYKLIMHU
5 KOJIEBAHMS 1 BOJIHbBI

#H##PartHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE
KOJIEBAHUA

KonebarenbHas cucrema. CB0OOOIHBIE
KojeOaHus. ['apMOHHMYECKUE KOJICOaHMS.
511
Ileprion, wacrora, ammmrtyna u ¢asa

KOJICOaHU

[IpyxuHHBIA MasTHUK. MaTeMaTu4ecKui
5.1.2

MasATHHK

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
5.1.3 Kunematnueckoe ¥ AUHAMUYECKOE

OMMCAaHME KOJIE0ATETBbHOTO JIBUKECHUS

5.1
[IpeBpamenue SHEPIUU npu

rapMoHMYeckux  KonebaHusix. CBs3b
514 AMILTUTY/ b KoJIeOaHui UCXOTHON
BETTMYMHBI C aMIUTUTyJaMU KoJieOaHui eé

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
JJIEKTPOMAarHUTHBIE Kosie0aHus B
UAeaIbHOM  KOJIEOATeIIbBHOM  KOHTYpE.
>15 AHanoruss MeXIy MEXAHUYECKUMHU W

OJICKTPOMAarHMTHbIMHA KOJ€OaHUSIMHU.

®opmyina TomcoHna




5.1.6

2.1.7

3aKOH COXpaHEHUs SHEPTUU B HI€aTbHOM

Kosie0aTeIbHOM KOHTYpE

Brinyxaenusie MEXaHUYECKHE
kosieOannsa. Pesonanc. PesonanchHas
KpHBasi. BeinyxaeHnbie

OJICKTPOMAardHuTHBIC KoJIeOaHHSI.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

[Tepemennbiii  TOK. CUHYCOMAQIBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYZAHOE U JEHCTBYIOIIEE 3HAYCHUE
CHJIbI TOKA W HAIIPAKCHUSA

Tpancpopmarop. [IpousBoactso,
nepefaya U noTpedieHue 3eKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIPU
IIPOU3BOJICTBE DJIEKTPUYECKON HHEPrHUHU.
KynsTypa HCII0JIb30BAHHUS

3JIEKTPOSHEPTUHU B MOBCEHEBHOM KU3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
IEKTPUUECKHI 3BOHOK, JVMHUU
JNIeKTpornepenay

ITpaktiueckue pabotsl. HMccnenoBanue
3aBHCUMOCTH IIeproJia MalbIX KoJeOaHui
I'py3a Ha HUTH OT JJIMHBI HUTH W MACChI
rpy3a. MccnenoBanue nepeMeHHOTo TOKa
B HEeTH u3 MOCJIEI0BATEIBHO
COEMHEHHBIX KOHJIEHCATOpa, KATYLIKU U

pesucropa

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexanudeckne BOJTHBI, YCIIOBHUS

pacnipoctpanenus. Ilepuon. CkopocTtb

5.2 >21 pacIpoCTpaHeHHss W JUIMHA  BOJHBL
[TonepeuHsle ¥ MPOAOIBHBIE BOJIHBI

£ 95 ###Par## Nntepdepenuus u qudpaxius

MEXaHHNYCCKHUX BOJIH




5.2.3

5.24

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa.

BricoTa Tona. TemMOp 3Byka

ONEKTPOMarHUTHbIE  BOJIHBI. Y CJIOBHUSA
U3IYy4eHUs DJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuenrauus Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

5.25

5.2.6

5.2.7

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHE, TPEeTOMIICHUE, MOspU3aLus,
mudpakmus, uHTepdepeHus. CKopocTh

OJICKTPOMAriMuTHBIX BOJIH

[Ixana JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHNne 2J€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY
[IpuHLIMOBI PafMOCBS3U U TEIEBUICHHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

TexHuueckue ycTpouCTBa: MYy3bIKaJbHbIE
HHCTPYMEHTEL, YIbTpPa3ByKOBast
JIMaTHOCTUKAa B TEXHUKE WU MEIUIIMHE,
pamap, paauONpPUEMHHK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

##HParfH##OII TUKA

531

5.3.2

5.3.3

[IpssmonuueliHOE pacnpocTpaHeHue
CBETa B OJIHOPOJIHOM cpene. JIyu cBera
OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS
cseta. [locTpoeHue n300paxeHuii B IIIOCKOM
3epKaie

IIpenomnenne cBeTa. 3akOHbBI MPETOMIIEHUS
CcBeTa. AOGCOIOTHBIH MoKazareib

IpCIOMIICHUS

5.34

Iomxoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIN yroyl NOJHOIO BHYTPEHHETO

OTpaKCHUMA




5.35

5.3.6

5.3.7

Hucnepcusi cBera. CHOXHBIM COCTaB

Oenoro ceera. L{Ber

CoOuparome 1 paccemBalolue JHH3BI.
Tonkas nun3za. POKYCHOE PAaCCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BL
[Toctpoenue n300pakeHU I B
COOMpAIOIIMX W PACCEHBAIOUINX JIMH3AX.
dopmysia TOHKOM JIMH3BI. Y BEJIUYCHHUE,

JIaBaeMoe€ JIUH30H1

[Ipeneinsr [IPUMEHUMOCTHU

FCOMeTpH‘ICCKOﬁ OIITHKH

5.3.8

Hutepdepennus  cBera. KorepeHTHbIE
HCTOYHUKH. VenoBus — HaOMIOOEHUS
MaKCHMYyMOB u MHHHAMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(1)3.3HBIX KOI¢pCHTHBIX HCTOYHHKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakmus  cera.  J{udpakimonnas
peméTka. YciaoBue HaOIr01eHUs TTIaBHBIX
MaKCUMYMOB npu naJleHUH
MOHOXPOMAaTHUYECKOTO CBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHudeckue yCTpPOWCTBA: OYKH, JIyHa,
¢doTroanmnapar, NPOEKLUUOHHBIA ammapar,
MHKPOCKOII,  TEJIECKON,  BOJOKOHHAas
ONTHKAa,  JAu(dpakIUOHHAas  pemeéTka,

MOJIIPOU T

[Ipaktuueckue  pabotel.  M3mepenue
IoKasareJs npenomienus. MccienoBanue
CBOMCTB  W300paxkeHW B  JMH3aX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTAHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBIl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKHU. ITocTymartsl TEOPUHU

OTHOCHUTCIIBHOCTH: HHBapUaHTHOCTb




MOAYJII CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUI OTHOCUTEIbHOCTH DUHILITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.

6.2 3aMe[UICHHE BpPEMEHU H COKpallleHHE
JUTUHBI
6.3 DHeprus ¥ UMIYIbC CBOOOIHOM YaCTHIIBI

CBsi3b MacChl C SHEPTHUCH U HMITYJIBCOM
6.4 CBOOOJHOM YacCTUIBL. ODHEPrus MOKOA
CBOOOTHON YaCTHIIBI

KBAHTOBAA ®U3MKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonel. Popmyna Ilnanka  cBsA3U
7.1.1 9HEpruu (POTOHA C ero 4acTOTON. DHEPrHs

1 UMITYJIbC q)OTOHa

OTKpBITHE u HCCIEeN0BaHUE
7.1.2 dotordpdekra. Ombitel A.I'. Cronerosa.
3akonbl poTtodddekra
YpaBHeHue DOHHIITENHA s
7.1.3 dborordpdekra.  «KpacHas  rpaHuUIA»
doroaddexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeOGenena
715 XUMHUYECKOE NEHUCTBUE CBETA

Texnnueckue yctpoiicTBa: (OTOI/IEMEHT,
7.16 dorogaTyuk, COJIHEYHas Oatapesl,

CBETOINO/I

CTPOEHUE ATOMA

Monens atoma TomcoHa. ONBITEI

7.2.1 Pesepdopna o uccinenoBaHUIO CTPOSHHS
atoMma. [lmanerapnas Mmozaens aToma
ITocrynater  bopa.  W3nyuenne u
MoryomeHue (GOTOHOB TMpH  Iepexojie
7.2.2 aToMa C OJIHOTO YPOBHS DJHEPrud Ha
apyroi.  Buper  cnektpoB.  Cnektp

YPOBHEH 3HEPTrUU aToMa BOJIOpOJIa




7.3

7.2.3

124

BomnHoBEIe cBoiicTBa yactuil. BoiHEI ne
bpoiiis. KopnyckynsipHO-BOJIHOBOM
nyanu3M. Jludpakmus 2JIeKTpOHOB Ha

KpHUCTaJIax

CroHTaHHOE U BBIHYXXICHHOC U3JTYUYCHUC.

YcTpoicTBO U PUHLIKIT PaOOTHI Jiazepa

7.2.5

TexHuueckue yCTpocTBa: CIEKTPATIbHBIN
aHaJIn3 (CIEKTPOCKOIT), JIa3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktnueckue paboTel. Habmronenue

JMHENYATOro CreKTpa

ATOMHOE A1PO

Meroapl HaOMIOJIEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

OTKpbITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ormpeneneHuto cocraBa
pannoakTUBHOTO wu3inydeHus. CBolicTBa
anbda-, Oerta-, raMMa-u3JIy4deHusl.
BnusiHMe pamMoakTHBHOCTH Ha KUBBIC

OpPraHU3MbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHAa W HEUTpPOHA.
Hyxnonnast monens siapa ['eiizenbepra —
WBanenko. 3apsaa anpa. MaccoBoe 4ncio

sapa. M3oronsl

Anbda-pacna. DIEeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa. [amma-
W3yd4eHHe. 3aKOH  pPaJuOaKTUBHOTO

pacmana

7.3.5

OHeprusi CBSI3M HYKIOHOB B  sJIpe.

Snepubie cunbl. Jledext macchl siapa

7.3.6

7.3.7

Snepubie peakuuu. JleneHue U CUHTE3
anep
Snepubii  peaktop.  TepmosiaepHbIN

CHHTC3. HpO6JICMLI U TCPCHCKTUBLI




7.3.8

7.3.9

7.3.10

8.1

8.2

SAIEPHOM HDHEPreTUKU. IKOJOTMYECKHE

aCIEKTHI SIICPHOU DHEPreTUKU

DOneMeHTapHble  4YacTullbl.  OTKpBITHE
MO3UTPOHA. OyHaaMeHTaJIbHbIE
B3aUMOJICVCTBHUS

TexHudeckue yCTpOMCTBA:  JO3UMETP,
kamepa BuiibcoHa, SAIIEpHBIA peakKTop,
aToMHast 6omMba

[Ipaktuyeckue pabotel. McciaenoBanue
TPEKOB YaCTHII (mo TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qHOoro Heba. Co3Besnus, sIpKUe

3Bé32H)I, IIJIaHETHBI, UX BUIUMOC NBUXKCHUC

Comnueunas cucrema. l[lmaHeTsl 3€MHOU
rpynmbl.  [lmaHeTbl-TUranTel W HX
CHyTHI/IKI/I, KapJII/IKOBI)Ie IIJIAHCTHI. MaJII)IG

tena COTHEYHOH CHCTEMBI

8.3

8.4

8.5

Connue, d¢ortochepa u armocdepa.

ConHeyHast akTUBHOCTb
Nctounuk sHeprun ConHua u 3B€371

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, pajinyc, TeMIepaTypa,
Ux B3aMMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA KJIACC — CBETUMOCTh.
3BE3ALI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY IJIA

3BE3]] ITIaBHOM IOCIEA0BATEILHOCTH

8.6

8.7

##HHPar###BayTpeHHee CTpoeHHe 3BE3L.
COBpeMeHHI)Ie IpEeaACTaBICHUA (6]
NpoUcXoXIeHnu U sBomoiu CoJHua u

3BE3]1. DTaMbI JKU3HU 3BE3]T

Mneunsiii [lyte — Hama [amakTuka.

CrnupanbHas ~ cTpykTypa [ amaktukwy,




8.8

pacnpeneneHue 3BE3/A, Ta3a U IBUIM.
[Tonoxxenue wu nBwxkenne ConHua B
lamaktuke. Ilmockas wu cdepuueckas

HOJACUCTEMBI | allTakTUKHA

Tuner ranaktuk. PagworajakThku H

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmupenue Bcenennoi.
3akoH XaO0na. Pasz0eranue rajgaxkTHK.
Boszpact u paguyc Bcenennoi, Teopus
bonpmoro B3peBa. Mogens «ropsuein

Bcenennoii». PenmukroBoe H3JIy4YCHUC

8.10

MacmrabHast  ctpykrypa  BceneHHoi.
Meraramnaktuka. Hepeménnbie mpoosieMpl

aCTPOHOMHH
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