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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 YypOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm enepalibHOM padodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommuxcsa 10—11 kiaccoB npu 00yueHuun
ux (u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maHUpyeMbIM
JUYHOCTHBIM, MPEMETHBIM U METANPEIMETHBIM pe3ysibTaTaM OOYUEHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YUYE€OHBIMU NpeMeTamMu. B Hell onpeenstoTcss OCHOBHBIE
LEeIU U3y4eHUs! (PU3UKU Ha YPOBHE CPEAHEro OOIIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3yabTaThl  OCBOCHHMS Kypca (DM3UKHU: JIMYHOCTHBIE, MeETaNpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIFOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMSI Kypca (Pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI 10 T'0/1aM O0Y4YCHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1o rojgaM oOydeHwusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromieMm mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY (DU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWW, W3YYaeMbIX XHWMHEH, OHMOJOTHEH,
dbu3nyeckoir reorpadueir W acTpoHomued. Mcmonb3oBaHME MW AKTHBHOE
NpUMEHEHUE  (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
Pa3HOOOPAa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJTyYeHUs] HOBBIX MaTEPHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOU BKJI1a/l B (GOPMHPOBAHUE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (OpPMUPOBAHHE YMEHHN TPUMEHSATh HAYYHBIA METOJ]
MO3HAHUS NP BBIMIOJHEHUN UMHU YU4E€OHBIX UCCIIEI0BAHUM.

B ocHOBY Kypca pu3uku i ypoBHS CpeHEro 0011ero o0pa3oBaHusi OJI0KEH
psI uaeh, KOTOpPbIe MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX Pa3leioB (DM3UKH, BKIFOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTe€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKHUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpUH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[aX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-IeSITeNIbHOCTHBIN TMOAX0A B Kypce (PH3UKK peanmusyercs Mpexie
BCEro 3a CYET OpPraHU3alliy 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YYaroIuXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPaTOPHBIX padOT, KOTOPHIE B IPOrpaMMe
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabdOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kaOuHeta dusuku. [Ipu
3TOM O0ECTeunBaeTcsi OBJAJCHHE OOYYArOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yIEs€TCs PEHICHUIO paCUE€THBIX M KAUECTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nyecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TMPOLIECCOB B OKPYXKAroIIeH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACNU IS CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuambHO-TEXHUUECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe (pU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMNOJHEHUS YKa3aHHBIX B MporpamMme Mo
¢$u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B IporpamMme 1o (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMeHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHWYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpHUi.

OCHOBHBIMHU TIEJIIMH U3y4CHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (dopMmupoBaHHE WHTEpeca M CTpEeMJICHHsS OOYYalOIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa U3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3nyecKuX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

o (dopMupoBaHHE MPEACTABICHUN O poiu (U3UKU OJIST Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTH.

JlocTrkeHrne STUX 1ene oOecreunBaeTCsl pelieHneM CISAYIONINX 3a1ad B

npornecce u3ydeHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e MpuOOpPETEHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TMPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs] pa3IHYHbIX 3a7a4d C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSTEIBHOIO IJIAHWPOBAHUS U IMPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHUE YCJIOBUH ISl PA3BUTUA YMEHHUH MPOEKTHO-UCCIIEIOBATEIBCKOMH,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenne ¢Qusuku (0a30BbI YpOBEHH) Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipennaraemplii B mporpamMmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAaKTUYECKUX PaOO0T SBISIETCS PEKOMEHJAOBAHHBIM, YUYUTENb JEJaeT BHIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
MHpa. PoJb 3KCiepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (U3HKe.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusndecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHasloroBele W IU(POBBIE H3MEPHUTEIBHBIE MPHOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JBUYKEHHS.
Cucrema orcu€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeOHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
Clio)xeHue nepemMenIeHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUabHOU TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BHKEHNE MaTEPUATIBHON TOYKHU MO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEUHAA CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTEIHPHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKEHUS 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 TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLIHH.

CpaBHeHHME MACC B3aUMOJICCTBYIOIINX TEJT.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUs TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3UHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN SHEPTUMU.

[TorennuanbHas DHEPTUA. [TorenmanbHas DHEPTUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENMOTEHUHUANbHble  CUibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckre yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHUE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipHasi Gu3nka U TEPMOJIMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenn CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Llenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanwsToHa. M3omporiecchl B UcaibHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KeHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHomM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamnHax. Koap@uiueHT moie3Horo
nevctBus TemwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXKAaTOTO BO3/AyXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHBbIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue nu amopdHble Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaiabsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUcTayuM3aius. Y AefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OajiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepeHne 0THOCUTETLHON BIIAXKHOCTH BO3/yXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpusanus Tei. JNEKTPUIEeCKui 3apal. JIBa BUia JJIEKTPUYECKUX 3apAI0B.
[IpoBOIHMKM,  JMANEKTPUKM M IOJYNPOBOJHUKH. 3aKOH  COXPAHCHMS
AIIEKTPUYECKOTO0 3apsija.
BsaumopaeiictBue 3apan0B. 3akoH Kyiiona. TodeuyHbli 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuuyeckoro mnois. IIpuHuun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOAHUKN W [HUAJIEKTPUKHA B DBJIEKTPOCTATHUECKOM Toyie. Jluanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B AJIIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUUECKOE COMPOTUBICHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora anekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIeKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJaHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

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

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKH. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBOMCTBa p—n-niepexoa. [lomympoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALUS. DIIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIN JHO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuaia.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IpOBOJAUMOCTb BO3IyXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsi€TCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBICHUE, HAay4HbIH (akT, runores3a, (Quamyeckas BeIMUYMHA, 3aKOH,
Teopusl, HaAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC puOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. I1eKmMpPOMAZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHL. B3anmMoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKHMM. KapTWHa NMHUKA MAarHUTHOM MHIAYKUIHWM I1OJIS
MTOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUHA
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBILIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOLyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moysib U HalpaBlieHUE. [[BUKeHHUE 3apsiKEHHOW YacCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHMEe DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. ODJEKTPOJBIKYIAsS Cula HWHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu @apanes.

BuxpeBoe nsnexkrpuyeckoe moje. OJCKTPOABWKYIIAS CWia WHAYKUUU B
MIPOBOJAHUKE, IBMXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKLIHH.

DHEPrust MAarHUTHOTO TTOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCcTULl, UHIYKIWOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO TIOJISL.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIECH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAzZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. Ilepuon, wacrora, amrmumryaa u ¢asza KoyieOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparieHue HEpruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
ANEKTPOMArHUTHIMU KoJeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUYECKHE
kosie0anus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennpii TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWUCTBYIOIIEC 3HAYEHUE CHJIBI TOKa W
HaIpPsHKCHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue ycTpoWCTBa M MPAKTUYECKOE IMPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojIeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezonanca.

CB0OOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl ITpy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATEbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHuss | JJiMHA BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNnuTtepdepentus u iudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakxius,
unTepdepenius. CKOpocTh dJIEKTPOMATHUTHBIX BOJIH.

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

[TpuHIMIIBI paIUOCBA3U U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEN CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus U IpeJIoOMIICHUsI MEXaHUYECKUX BOJIH.

Hab6mronenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaOnronenue cBsI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KoJeOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxius, HHTepGepeHIINS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroja MNOJHOIO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccerBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBarOmMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JINH30.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MUKPOCKOIN, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMonUMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJICHUE CBETa.
OnTuyeckue mpruodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Mozellb CBETOBOAA.

HccnenoBanre CBONCTB U300pKEHUI B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerne natepdepeHIIny CBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toydyenue ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

W3mepeHune nokazaresis NpesioMJIeHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['paHULIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynarsl crienuaibHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAIN OTHOCUTEILHOCTU DUHINTEHHA.
OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAIlCHHUE
JUIVHBI.
OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C BHGPFHGﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. 9Hepm51
ITIOKOAI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aK0oHBI
dborodddexra. YpaBHenue DiinmreitHa s gotodrddexra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKue YCTpOICTBA U MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnrogenue IMHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paJuoakTUBHOTO
m3nyuyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

Snepneie peakunu. [lenenue u cuHTE3 AIEP.

Anepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTUYECKHE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa U IPAKTUUECKOE NPUMEHEHHUE: T03UMETp, Kamepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BuTHs acTpoHoMuu. [IpUkiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConnHeyHas cucrema.

Connne. ConHewHast akTUBHOCTh. Mcrtounuk sHeprun ConHI@ W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBIA KJIacc —
CBETUMOCTB». 3BE3ABI TJIABHOM IIOCIEIOBATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmioro B3psiBa. PenukToBO€E H3nydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIL30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usd CEeBEpHOro MOMyIIApHs U IPKUE 3BE3bL.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromuiee MOBTOPEHUE

Ponr u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3HUECKON TEOPUU B
dbopMHpoBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHS B 11 kimacce oCyIiecTBIsIeTCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (PaKT, TUIMOTEe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCU KOOPIAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

buonoeusa: »nektpuueckue SBICHUS B JKMBOM MpUpOJE, KoyieOaTelabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIEHUS B KUBOWU NMPUPOAE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TEeJI, MEXaHU3MbI 00pa30BaHUS KPUCTALTNICCKON PEETKH, CIEKTPATbHBIA aHATHN3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PYI,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIM amnmnapaT, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOMKHO OOECIEUUTh TOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peau3alliid OCHOBHBIX HaIpaBIICHUI
BOCIIMUTATENIBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBHOCTh B MHTEPECAX TIPakKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPAKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUEHBIX B 001aCTU GUUKH U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh 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;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsi 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyIero pu3n4Ieckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IesSTEeNbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEI0BEUYECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IpOIECCEe
U3y4YeHUs! (PU3HKHU OCYIIECTBIATH IPOEKTHYIO U UCCIEA0BATENbCKYIO IEATEbHOCTh
WHJMBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornueckue aAeicTBu:
CaMOCTOATENLHO  (QOpMyJNIMpOBaTH W aKTyaJIU3UpOBaTh  MpoOIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTIKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a HWMEIOLIUXCS
MaTepHaIbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHHUPOBATH M BBITTOHATE padOTY B YCIOBHUSAX PEaJbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIECHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU W METOJAMH
(bu3nYeCKON HAYKH;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIEA0BATENbCKON U MPOEKTHOU AESITENIbHOCTH
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoO0pa3OoBaHUI0 M TPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PelIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHUM, 3aJaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKHU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

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

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

Pabora c nnpopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMaAUU (PU3UUECKOrO COJEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBISATh IOUCK, aHaJu3,
CHCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
IPEICTABJICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3aJ1a4 ¢ COOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOPM HH(DOpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHa4YeHHsI THPOPMAIIUHU U [ETICBOW ayTUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy IIpeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:
OCYIIECTBIIAThH OOIIEHNE HA YPOKax (PU3UKHU ¥ BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd W CMAT4YaTh
KOH(JIMKTHI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0TO YJieHA KOJUICKTHBA,;

NpPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA MO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh pPE3yJIbTaThI
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO YYaCTHUKA KOMAaH/IbI B OOTIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUUA HOBH3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETHYCCKOE IIOBEJACHUE B Pa3TUIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITHATHBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe yueOHbIe NeiiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh W (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIaJ€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUIM;

UCIOJIb30BaTh MPHUEMBI Pe(IIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelIeHus;



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

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3e pPe3yJbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTmKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOSHUS IIPOTPAMMBI IO
buszuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HANpPABIECHUS PA3BUTHUSI COOCTBEHHOM AMOIIMOHAIILHON Cephl,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HYMOIIMOHAJILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

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

NHNPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JIEITEIBHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJENei:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CHCTEMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU pelIeHn: (PU3NIECKUuX 3ajad;

pacrno3HaBaTh (pu3MUECKHUe sIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



AIIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEHHOE JBMKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBIKEHUE MO OKPYXHOCTH, WHEPIUS, B3aUMOCHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAIUIM3AlUs, KUIEHHE, BIIAKHOCTh
BO3JlyXa, MOBBIIICHUE NTaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBsI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, JICKTPHU3AIUs Tel,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTb, MEpPEMEIICHHE, CKOpPOCTh, YCKOpPEHHE, Macca Tella, CHIa,
UMITYJIBC TeJla, KHHETHYeCKash DHEPTrus, MOTCHIMAIbHAS DHEPIHs, MEXaHHIeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONUCAHWW TIPABWJIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3YyYEHHBIC TETUIOBBIE CBOKMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3ysl (DM3UYECKHE BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHS JHEprusi, pabora rasa,
KOA((PUIIMEHT TMONE3HOTO JMCUCTBHS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOAB3YEMBIX BEIWYUH, WX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(pU3MUECKyIO BEJINYMHY C APYTUMH BEJIUYMHAM;

OIMMKCHIBATh U3YUYCHHBIE JICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
siBIICHHSI (TIPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MOTEHITNATIOB,
Py OMHWCAHUM TIPABWIBHO TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIIOJIh3YyEMbIX
BEITMYMH, WX OOO3HAYCHUS] W €IUHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIONB3YysS (PU3HUCCKHEC
3aKOHBI U MIPUHUHUIBL: 3aKOH BceMUpHOTO TsroTreHus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
IPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW SHEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOIOTHON TeMIlepaTypoH, MEepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE W yCIOBUS (TPAHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBHUS MAINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (OPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJISATh MPAMbIE M KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaTh HU3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
TaOIuUIl U TPaUKOB, IETaTh BEIBOJBI 10 Pe3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO OKCIepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOTO
000py1I0BaHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY PAaCCYyXICHUW C OMOpON Ha HM3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe ABIICHUS,

UCIIOJIb30BaTh MTPH PEIICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POpPMALIMOHHbIE
TEXHOJOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAMNA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJISPHOM HWHGOPMALMM, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMylo HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUHUCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUSI 110 (PU3HUKE B MOBCEAHEBHOM KU3HU JIJIS
oOecnieyeHnss OE30MACHOCTH MPH OOpalieHUH ¢ TpuOOpaMyu U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl Ha 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TE€XHOJIOTUW, B TMPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nUecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sijpa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (PU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKU: 3JIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKUWS, JAEHUCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phexT (poTod3ddheKT), CBeTOBOES JAaBleHHE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas
PaaNO0aKTUBHOCTB;

ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) W
AJIEKTPOMArHUTHBIC SIBJIICHUS (TIPOIIECCHI), MCTHOJB3YSd (U3UYECKUE BEITHMYUHBIL:
IIEKTPUYECKUIN 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjsi, cuia Awmrmepa, cuia JlopeHna, MHAYKTUBHOCTH
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ M 4YacToTa
KojeOaHu B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU ONMUCAHWM MPABWIHLHO TPAKTOBATh (PU3MUECKUM
CMBIC]I HCIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
(b OopMyIIBI, CBI3BIBAIOIINE JAHHYIO (U3HUECKYIO BETUUHHY C IPYTUMH BETUYUMHAMY,

OMUCHIBATh HW3YyUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYMHBI: CKOPOCTh D3JCKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypaciaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYHHY C JIPYTUMHU BEITUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacHpOCTPAaHEHUs! CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa miia Gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPaHEHHs MAacCOBOIO 4YMclia, MocTynatsl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA UHIYKIUA MarHUTHOTO MOJISl TPOBOJAHHMKA
C TOKOM, cujibl Ammnepa u cuibl Jlopenna;

CTPOUTh UM OIHCHIBATh H300paXKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJICNOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U POPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TPU STOM KOHCTPYHPOBATHh YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIY4YeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI U TpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1abOpaTOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3HUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4u
BEIOMPATHh (PU3UYECKYI0 MOJECINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOUMbIEe NIl €€ pElIeHus, MPOBOJUTH PACU€Thl M OLIEHHWBATH PEATbHOCTh
MOJIyYeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYNHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3YecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmieHuu ¢ NpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CPEE;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JMYHBIX COLUAIBHBIX pOJei,
IUIAHUPOBaTh pPabOTy TPyNNbl, PALMOHAIBHO pACHpElesTh O0OS3aHHOCTU U
IJIAHUPOBATH JIESTEIILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie IIpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DUZUKA U METO/IbI HAYUYHOI'O ITIO3HAHMUS
1.1 ®u3rKa ¥ METOIbl HAYYHOT'O ITO3HAHHUS 2 bubmmorera [JOK
' AR HAYA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Aunammia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 (0] 10 1
CHOBBL TEPMOAHHAMHIH https://m.edsoo.ru/7t41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6nmoreka [JOK

®daz0BbIE TEPEXOBI

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




Hroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
4.1 1
UICKTpOCTATHI 0 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIM 31€eKTpUUYecKUil TOK. TOKHU B 12 bubmumoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. JIEKTPOAUNHAMMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 1 | 3 bubnunoreka [HOK
' VHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
71 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIcOaHus https://m.edsoo.ru/7f41c97¢c
’9 MexaHn4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnuotexa [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa [IOK

https://m.edsoo.ru/7f41c97¢c




bu6mmoreka [IOK
4.2 C 4
TpocHie atoMa https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41c97c¢
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUH U acTPOPHU3NKH 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngg;ﬁfg;gﬁ% £41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara nugposbIe

Tema ypoka Kontpoabusbie IIpakTunuyeckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypcsl
®du3nka — HayKa O PUPOJIE.
e PHp bubnuoreka [IOK
1 Hayunble MeTOABI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKpPY’KaloIlero Mupa
Posb 1 MecTo ¢uzuku B

) ($hOpMHUPOBaHUH COBPEMEHHOM | bubmmoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubmmoteka IIOK
nBuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE ITPSAMONIMHENHOE | bubmmnoreka HOK
JBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE TPSIMOIUHEIHOE | bubmuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe mageHue. Y CKopeHue | bubmuoreka [IOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BHXEHUE.

7 JIBrm>keHre MaTepralbHON TOYKH 10 1 brbmorexa [OK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. UHepumanbHble CHCTEMBI bubmmorexa OK
- HepHt https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 CyIepno3uiuu cuji. Bropoii 3akoH bubmmorexa OK
Hep - DTOPOH https://m.edsoo.ru/ff0c3be8
HproToHa 117151 MaTepHaIbHON TOYKH

10 Tperuii 3akoH HeroToHa 11 Bu6muotexa [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffO0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TskecTH. [lepBas kocMuyeckast bubmorexa HOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
TEJa https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoOTUBIIEHUS [TPU bubmmoreka [JOK
JBHWKEHUU TeJa B )KUIKOCTH UIIH https://m.edsoo.ru/ff0c3f76
rasze
[TocTymarenbHOe U BpalaTeibHOE

14 JBHKEHHE a0COMIOTHO TBEPAOTO bu6mmoteka IIOK
tena. MoMeHT cuiibl. [1nedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBecHs TBEPOTO TeIA
HNMnynsc MaTepuanbHOM TOUKH,

s CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubmuorexa [IOK
Hmnynse cuibl. 3aKOH COXPaHEHHS https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBU)KEHHE

16 PaboTa 1 MOIITHOCTH CUJIBI. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuaibHOW ToUkU. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTUU

[ToreHuunanbpHas SHEPTUs.
[ToreHunanbHas SHEPTUS YIIPYTO
ne(OpMUPOBAHHOI MPYKUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M IOBEPXHOCTH 3EMITH

ITorennmansHele U
HEIIOTEHIMAJIbHBIE CHIIBI. CBSA3b
paboOTHl HEMOTCHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUuu
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHUYECKON IHEPIUU

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPrUM Tella Ha IPUMeEpe
PaCTSKCHUS PE3UHOBOTO KTyTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep IBHKEHUS U
B3aMMOJIEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTtostHaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcomoTHas TemMrepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
«HMccnenoBanue 3aBUCUMOCTH

MEX]y IapaMeTpaMu COCTOSTHUS
pa3pexKEHHOTO Ta3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffOc511e

29

W3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrlI e€ n3menenns. KommdecTBo
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOIO HICATBHOTO
rasa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHas TEMIOEMKOCTD BEIIECTBA.
KonngecTBo TEmIoTs! mpu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Tertonepenaye. AnuadaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NpUMEHEHUE K U30IPOoLeccCaM https://m.edsoo.ru/ffOcSefc
Heob6patumocts npoiieccoB B
34 pu (I: e. Bropoi EaKOH bubmmorexa [IOK
PHPOAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKU
35 [Mpunuun nevictust u KIT bubmuoreka [{OK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJoru4eckue npooIeMbl
TEIJIOOHEPTETUKU
O06o0maromuii ypok
38 «Monexyns Ha;}[’p ¢uznka. OCHOBBI bubmmorexa [IOK
yAp ) https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI
KoHTponbHas pabora 1o Teme
39 «Monl?alc T HI:;I ¢uznka. OCHOBBI bubamorexa LOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoIoTHasI U OTHOCUTETbHAS
41 BJIAXKHOCTh BO3yXa. HachIleHHBIN bubmorexa HOK
yxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
aMmop(HbIe Tea. AHU30TPOMHUS
P ¢ P bubmuoreka [{OK
42 CBOMWCTB KpHUCTAILIOB. JKuakue

Kkpuctayibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuim3anusi.

bu6nmoreka [IOK

43 Y nenpHast TENI0Ta IJaBICHHUS.
ACHBHAT TEITIOTA HIABICHIA https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6nmmoreka [IOK
44 VYpaBHEHME TEIIOBOro Oajganca
P hitps://m.edso0o.ru/ff0c6820
DJIeKTpHU3alus Tell. DIEKTPUUECKUN
45 3apsa. [Ba BHaa sIEKTPUUECKUX bubmmorexa OK
AL A P https://m.edsoo.ru/ffO0c6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 H(l):)J'I OBOJHUKU 3a1f(1))H buGnuorexa [IOK
yip A ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS JIECKTPUUICCKOTO 3apsiia
B3aumoneiicTBue 3apsiioB. 3aKOH
47 Kynona. ToyeuHbIl 3J1€eKTPUUECKUI buGnuorexa [IOK
y ' P https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nosist. [IpuHIMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ffO0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpoCcTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnmorexa [IOK
) HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
ITpoBOIHUKH U TUSIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubnuorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencatop 1

https://m.edsoo.ru/ff0c7126




52

53

ONeKTPOEMKOCTbD MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsDKEHHOrO KOHZIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHuMI nelcTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
arnnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyieHHE AJIEKTPOIPHUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4dacTka 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEANHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AMEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne DJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

PezepBnblil ypok. KonTposbHas
pabora no Teme "DnekTpoauHamMuKa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56




60

/ Bcepoccuiickast mpoBepoOvHast
pabora

O06o0maromuii ypok
«ONeKTpoIUHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
temneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

66

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoHUKH, X COOCTBEHHAs
U IIPUMECHasi IPOBOJAUMOCTb.
CaoiicTBa p—n-Iepexo/ia.
[HonynpoBoaHKUKOBBIE TPUOOPHI
DJEeKTpUYECKUi TOK B pacTBOpax M
pacIuiaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
DIIEeKTPOIHN3

DNEeKTPUYECKHU TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITeNIbHBIN pa3psi.
Moanus. I1ma3zma

DJIeKTpUIeCcKre MPUOOPHI U
YCTPOMCTBA U UX TMPAKTUUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKU
0€30I1aCHOCTH

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc




KontpomnbHas padora 1mo reme
«Qnekrpocraruka. [loctosHHbIN

67 N
ANEKTpUYECKU TOK. TOKHU B
Pa3IMYHBIX CPEIax»

68 PesepBHbIil ypok. O000IIaromii

ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc8f6¢




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
°
Jrj;n Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fI[:;‘?eHHﬂ :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
[TocTOsIHHBIE MATHUTHI U UX

| B3anMoOJeHcTBHE. MarHuTHOE MoJIe. | bubmuorexa [JOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIUU
MarauTHo€e 1oJie MPOBOIHUKA C

) ToKOM. OnbIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopnast pabora «3yuenue

3 MarHII/:THOIr)o HOJI:;I KaTYIHKI/Iy: 1 1 bubmorexa HOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MAarHUTHOTO TIOJIST HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota | | bubnuotexa [JOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYIIYIOCS 3apSKEHHYIO 1 bubnnorexka [JOK
yactuny. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DeKTpOMarHuTHas WHYKITHUSI. 1

IToTOK BEKTOpAa MarHUTHOM




10

uHaykiuu. DJ1C uaaykuuu. 3aKoH
AJIEKTPOMATrHUTHOW WHYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON UHTYKIUI

NuaykTuBHOCTH. SIBIEHUE
camounaykuuu. IJC
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TOJIA KaTYHIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

TexHu4eckue ycTpomucTBa U X
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JJIEKTPOMAarHUTHI,
JJIEKTPOJIBUTATEIb, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VH]TyKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarauTHoe 110J1€e.
DNIEKTPOMarHUTHasE UHIYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJICOaHMIA Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHplii KOHTYP.
CB0OOOIHBIE 31EKTPOMArHUTHBIE
KOJIEOAHHUS B HI€ATLHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOAaTeTbHOM KOHTYpE

[TpencraBienue o 3aTyxaromux
KosieOaHusX. BbIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHykaeHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIH TOK.
CuHyconJaIbHbIN IEPEMEHHBIN TOK.
MoniHOCTh NEPEMEHHOT0 TOKA.
AMIUTUTYHOE U JEHCTBYIOIIIEE
3HAYEHHE CHJIbI TOKA U HAIIPSIKEHUS
Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, FeHepaTopa NepeMeHHOTro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPOIHEPrUU B TOBCEIHEBHOM
KU3HU
MexaHudeckre BOJIHBI, YCIOBUS

acripoctpanenus. [lepuon.
21 I(D:KOpPOCTBppaCHpOCTpaEIeHI/I}I u bubmorexa HOK
https://m.edsoo.ru/ffOcca54

JHa BosiHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI

2 3Byk. CkopocTb 3ByKa. [ poMKOCTB bubnnorexa [JOK
3ByKa. Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMarHUTHbBIE BOJIHBI, UX

23 cBolicTBa U ckopocTh. [Ikama bubmorexa HOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMAarHUTHBIX BOJIH
[TpuHUIUIIBI paIuOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokanys

)5 Konrtponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHUE

26 CBETa B OJJHOPOJHOM CpeIE. bubnuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBera. 3aKOHbI

bu6mmoreka [IOK

27 oTpakeHus csera. [loctpoeHnue
p . p https://m.edsoo.ru/ffOcd4e0
n300pakeHHi B TUIOCKOM 3€pKaJie
IIpenomnenue ceeta. [TonHoe
)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenpHbIi yrod MoaHOTro https://m.edsoo.ru/ffOcd 76
BHYTPEHHETO OTPaKEHUS
29 JlaboparopHas padota «3mepenue bubnmoreka [JOK
[OKa3aTeis MPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit
. bubnuorexa [JOK
30 B i1H3e. DopMyIia TOHKOW JTUH3BL.
https://m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX»
Hucnepcus cera. CroxxHbIA COCTaB
3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmrogenue aucnepcun
CBETa»
3 Wntepdepenuus ceta. Audpaxius bubnnoreka [JOK
ceta. JluppakuronHas pemeérka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa
35 U yCIIOBUSA UX O€30MacHOTO
MIPUMEHEHUS
36 I'panuLbl MpUMEHMMOCTH bubnuorexa [IOK

KJIaCCUYECKON MEXaHHUKH.

https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuaibHON TEOPUH

OTHOCUTEIIBHOCTH
OTHOCUTEIBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa LIOK
ATOEP - JAMEA https://m.edsoo.ru/ff0cfad2
BPEMEHHU U COKpPAIIECHUE JITTHHBI
OHeprus U UMIYJbC
18 pensTUBUCTCKON yacTulibl. CBA3b bubmumoreka [IOK
MAaCChI C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTtponpHas padora «OnTuka.
39 OCHOBBI CHIEITUATBHON TEOPUHU bubmorexa HOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIEHOCTH
40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
DHeprusi 1 UMITYIIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCTIEI0BaHNE Eub 10K
UOJINOTEeKA
41 otoaddekra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 OnHmreitHa 11 porosaddexra bubnmorexa LIOK
8 ' https://m.edsoo.ru/ff0d01 5
«Kpacnas rpanuna» gortosdpdexra
JaBnenue cBera. OnwiTe [1. H.
43 Jlebenena. Xumuueckoe eicTBHE bubmorexa HOK
ACRA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTponcTsa u
44 MPAKTHIECKOE TIPUMEHEHUE:!

dboTornemMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOINO/




Penrenue 3amau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAHTOBOM ONTHUKH)) https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE

46 Pesepdopna no paccesuuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnas mozenb atroma
bubmuoreka [JOK

47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u nmornomenue GOTOHOB

43 IIpU [IEPEXO0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEPruM Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoanoBsie cBoiicTBa YacTuil. BoJIHBI

49 ne bpoits. Kopryckynsipao- bubnuorexa [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIy4€HHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 Omnbiter Pesepdopaa mo bubnuoteka [JOK
OIIPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3ITYYEHUS
CaoiicTBa anbda-, 6era-, raMma-

51 u3JydeHus. BiausHue
pPaIuoOaKTUBHOCTU HA KUBHIE
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

57 N3otomnbl. Anbda-pacma. bubmuorexa [JOK
DIIeKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-uzinydyeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmnorexa [JOK

S nepHble peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCIEKTHBHI,
DKOJIOTUYECKUE ACIIEKTHI AIEPHOU
OHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

gactul. Kpyrislii croi 1
«DyHIaMeHTaIbHbIE

B3auMoencTBusA. ETMHCTBO

(Gu3NYECKON KapTUHBI MUpay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTHS aCTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3HOTrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUANMOE
nBuxeHue. CoaHeyHasi cuctemMa

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CoiHIIA U 3BE3NT

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
NIOCJIEI0BATENBHOCTH. BHyTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomonu CoJHIIa U 3BE3]

Mineynsiii [1yte — Hama
I"'anaktuka. Ilonoxxenue u IBMKESHUE
Connna B I'anakTuke. I'agakTHKH.
YEpHbIe ABIPHI B sIpax TaJakTHK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenienusie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora «DJ1eMeHThI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(bopMUPOBAHUHU MIPEJICTABICHUN O
¢buznyecKoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
(Gu3ryecKoit KapTUHBI MUPA B
001eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHBIi ypoKk. MarHuTHOE 10JIE.
DNeKTpOMarHuTHAs MHIAYKIIHS




PesepBHblii ypok. Ontrka. OCHOBBI

67 CHenualbHON Teopun 1
OTHOCUTEIIHOCTH
Pesepnbiii ypok. KBanToBas ¢pusuka.
68 DJIEeMEHTHI aCTPOHOMUH U 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d 1784
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08 4 ’







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro

00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara

JleMoHCTpHpOBaTh Ha TpuUMEpax poib M MecTo (U3UKH B
101 (dbopMUPOBaHUN COBPEMEHHON HAYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B MPAKTUYECKOU AESATEIHHOCTH

Jmonen

Y4UTHIBATH TPAHUIBI TPUMEHEHHS U3YUEHHBIX (PU3UUECKUX MOETICH:
MaTepuaabHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOOTHO
10.2 TBEPIOE TEJO, UCATBbHBIN T'a3; MOJAEIN CTPOCHHUS ra30B, JKUIKOCTEN U
TBEPABIX TEJ, TOYCUHBIH JJICKTPUUCCKHH 3apsa — IpH pPEUICHUU

Q)HSH‘ICCKI/IX 3aJad

PacnoznaBath ¢usnueckue ssBIeHus (Ipolecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETHYECKOW TEOpUn
CTPOCHHSI BEIIECTBA M JJIEKTPOJAWHAMHUKH: pPABHOMEpPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, JABM)KEHUE I0 OKPYXXHOCTH, MHEpLMs, B3aUMOJACHCTBHE Tel;
103 nudady3usi, OpOYHOBCKOE JBMKEHHE, CTPOCHUE IKHIAKOCTEH U
. TBEPABIX TeJ, W3MEHEHHEe o00béMa Tel IMpUd HarpeBaHUH
(oxJIaXx/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

MJIaBJIeHUE, KPUCTAUIM3AIMs, KHUIICHHE, BIAKHOCTh BO3/yXa,

MOBBIIIICHUE JaBIICHHUS Ta3a MpPH €ro HarpeBaHWM B 3aKPBITOM

cocyzie, CBS3b MEXKIy TapaMeTpaMH COCTOSHUSI Traza B

H3o0Iponeccax; 3JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnucelBaTh MEXaHUYECKOE JBI)KEHHE, HCHOJIb3Ys (PU3NYECKUe
BEJIMYMHBI: KOOPAUHATA, MIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, WMIIYJIbC Tella, KUHETHYecKas »JHeprus,
10.4 MOTEHLIMAJbHAsl DJHEPrus, MexaHudeckas pabora, MexaHUYecKas
' MOIITHOCTh; TNPH ONHMCAHUHM IPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICJI HCHOJBb3YyEMBIX BEJIWYMH, UX OOO3HAUCHHS M EIUHUIIBL,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (GU3NYECKYIO BEIUUUHY

C ApYTYUMHU BCINYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaOoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs OSHeprus, pabora rasa,
KOd((PUIMEHT TOJIE3HOTO JCUCTBUS TEIJIOBOTO JBUTATENS;, IMpPU
ONMHCAaHWKM  TPAaBWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYCHHS W CAMHUIIBI, HAXOIHWTh
GbopMyJibl, CBSA3BIBAIONIUME JAHHYIO (QU3UYCCKYI0 BEIHYHUHY C

JPYTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE D3JIEKTPUYECKHE CBOMCTBAa BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEIIMYUHBI:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IIOIeE,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuit  CMbICI
UCMOJIb3YeMbIX BEJIUYMH, UX OOO3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIONINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

aHaATU3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axons!I HpIOTOHA, 3aKOH COXpAaHEHUSI MEXaHUYECKOW SHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUIL, IIPUHLIAIL
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeIHEW KMHETHYECKOW JHEPrHMHU TEIUIOBOTO JBMKEHHUS MOJIEKYI C
abCOIIOTHOW TeMIlepaTypoid, epBbI 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHMsI IEKTPUYECKOro 3apsjaa, 3akoH KyroHa; mpu 3tom
pasnyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIpaXXEHHE U YCIOBUS (TPaHMIIbI, 00JIaCTH) TPUMEHUMOCTHU

10.8

10.9

OOBSCHATH OCHOBHBIEC TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HU

BEIIOTHATE SKCMIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (PU3UYECKHX SBICHUIN
" OpoHeCCOB € UCIIOJIB30BAHUCM NPSAMBIX U KOCBCHHBIX HBMGPGHHﬁ;
pu ATOM GOPMYITUPOBATH POOIEMY (3a/1a4y) ¥ THIIOTE3y Y4eOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U POPMYIHUPOBATH BHIBOIBI




10.10

OcymiecTBiIATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU l'IOl"pCH.IHOCTCfI I/I3MepCHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIHMYMHAMHU C
HCIIOJIb30BAHUEM MPSMBIX HU3MEPCHH; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPAUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIe10BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEACHUU
UCCIICIOBaHUI B paMKax yd4eOHOTO JKCIIEPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKON M IPOCKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaHUS

Pemarp pacu€THble 3a1a4u ¢ IBHO 33JaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MYCCKHUE 3aKOHBI W MPHUHIIMITE; HA OCHOBE aHaIm3a
YCIIOBUSL 3aJaudl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUMHbBI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUS,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HaYeHUS PU3NYECKON BETUUUHBI
Pemate  kayecTBEHHBIE  3aJa4d:  BBICTPAMBATh  JIOTMYECKHU
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

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

10.15

Hcnonp3oBaTh MNpu pelIeHWH Y4YeOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
UHTEpIpeTalliyd U TMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLKH, MTOJYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIuio

10.16

10.17

[TpuBOIUTE MpPUMEPHI BKJIaJa POCCUNCKUX M 3apYOEKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOILIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcrnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJI COXpaHEHHS
310pOBbsl M COONIOEHUSI HOPM HKOJIOTUYECKOTO IOBEJIEHHS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpyImie ¢ BHIITOJIHEHUEM PA3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYIIbI, palMOHAIBHO  PACHpelnessTh

0053aHHOCTU U IIaHUPOBATL ACATCIIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

CUTyalludX, aJICKBATHO OILICHHWBATHL BKJIAJ KaKA0OI'0 M3 YYACTHUKOB

TPYIIBL B PEeLICHHE pACCMAaTPUBAEMON MTPOOIIEMBI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

11.1

11.2

JleMoHCTpHpOBaTh Ha TpUMEpax poib M MecTo (U3HKH B
(OpMHUPOBAHUM COBPEMEHHON Hay4HOW KapTHUHBI MUpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH
JrO/Ie, IETIOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

VY4uTBIBaTh IPAaHUILIbI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIEICH:

TOYCYHBIN SHGKTpI/I‘{eCKI/Iﬁ 3apsan, AACpHaaA MOACIIb aTOMa, HYKJIOHHAsA

MO/IENIb aTOMHOTO Si/Ipa MPH pelIeHIH (PU3NIECKHX 3a1a4

11.3

114

PacniozHaBath (puznueckue sBieHus (POIECcChl) U OOBSICHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKH U  KBAaHTOBOM  (DM3HKH:
AIIEKTpUYECKasi IMPOBOAMMOCTb, TEILUIOBOE, CBETOBOE, XUMHYECKOE,
MarHMUTHOE  JIEWCTBUSA  TOKAa,  B3aUMOJEHCTBUE  MAarHUTOB,
AIIEKTPOMAarHuTHas WHAYKLUSA, J€HCTBHE MAarHUTHOrO TMOJS Ha
MPOBOJAHUK C TOKOM M JIBWXKYLIMHCS 3apsf, 3JEKTPOMAarHUTHbIE
KosieOaHHs W BOJHBI, NPSMOJIMHEHHOE pPaCHpOCTpaHEHUE CBETa,
OTpakeHHe, TMpeliomiieHHe, HHTepdepeHuus, audpakuus u
MOJIIpU3alusl CBETA, AUCIIEPCHUs CBETa, (GOTOAIEKTpUIecKuil ekt
(botorddexT), cBeTOBOE MaBiieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aroMa BOAOPOJA, €CTECTBEHHass M HCKYCCTBEHHas

pPaanoOaKTUBHOCTDb

OnucelBaTh M3YYEHHBIE CBOMCTBA BELIECTBA (DIIEKTPUYECKUE,
MarHMTHBIE, ONITUYECKUE, DIIEKTPUUECKYIO IPOBOIUMOCTD PA3IIMYHBIX
cpell) U DJIEKTPOMarHUTHBbIE SBJICHHS (MPOLIECCHI), HUCIOIb3YS
¢u3nueckue BEIMYMHBL: DJIEKTPUUYECKUHM  3apsA], cujia TOKa,
AIIEKTPUYECKOE  HANPSIKEHHE, DJIEKTPUUECKOE  CONPOTHUBIICHUE,
pasHocTh noteHnuanos, JJIC, paboTta Toka, HHIYKIIUS MarHUTHOTO
nossi, cuna Ammepa, cuia JlopeHla, MHAYKTUBHOCTb KaTyIIKH,
DHEPrus 3JIEKTPUUYECKOr0 M MarHUTHOIO TOJEH, NEpUOA U 4acToTa
KoseOaHuil B KoieOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B ITPOLIECCce
FapMOHMYECKHX  JJIEKTPOMArHUTHBIX  KojeOaHu#,  (oKycHOe

pacCToOAHNUEC U ONTHUYCCKAA CHUJia JIMH3BI, IIPpHU OIMMCAaHWH IIPaBUJIBHO




TPAaKTOBaTh (PU3MYECKUH CMBICI HCHOJIb3YyEMBIX BEIWYHMH, UX
0003HaueHHUs] W EAMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

11.5

11.6

11.7

11.8

11.9

11.10

OnuceiBaTh M3Y4YEHHBIE KBAHTOBBIC SBJICHUS U  IPOLECCHI,
UCTIONB3Ys (PU3UYECKUE BEIMYUHBI: CKOPOCTb AJIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETA, YHEPrus U UMIYIbC (HOTOHA,
Mepuo/ mojiypacnaja, SHEprust CBs3M aTOMHBIX si/Iep; IPU ONKHCAaHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICT  HCIOJIb3YEMBIX
BEIMYMH, MX OOO3HAUEHUS U EJUHUIbI; YKa3bIBaTh (HOPMYJIbL,
CBSA3BIBAIOIIME JIAaHHYIO (U3UYECKYI0 BEJIMYMHY C JIPYTHMHU

BEIWMYHUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

AHam3upoBaTh (U3MYECKUE TMPOIECCHl W SBJICHHS, HCIOIb3YS
¢u3nvecKkne 3aKOHBl M NPUHLOMIBL 3akoH Owma, 3aKOHBI
MOCJIE0BATEIHOTO U MapajuIeIbHOTO COCIUHEHUS ITPOBOJHUKOB,
3akoH J[>xoyns — JIeHia, 3aKOH 3J1€KTPOMarHUTHOM MHIYKIMH, 3aKOH
MPSIMOJIMHEITHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI  IPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa IS
dororddekra, 3aKOH COXpaHEHHUS HHEPTUU, 3aKOH COXpaHEHUs
MMITyJIbCa, 3aKOH COXPaHEHHUsI DSJIEKTPUUYECKOro 3apsja, 3aKOH
COXpaHEHUs MacCOBOTO 4HCIa, TMocTtynaTel bopa, 3akoH
pPaaMOaKTUBHOIO paclaja; TMpuh dSTOM pa3iaudyaTh CIOBECHYIO
(bOopMyITHPOBKY 3aKOHA, €T0 MATEMAaTHUECKOE BBIPAKEHUE U YCTIOBUS

(rpaHuLIbI, 06J1ACTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIllpaBJICHUC BCKTOpAa HWHAYKIHUHU MArHuTHOI'O IIOJIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHUJIbI HopeHua

CTpOI/ITB n  OIIMChbIBATh I/1306pa)KCHI/IC, co3gaBacMoO€ IIIIOCKUM

3epKajgoM, TOHKOW JIMH30M

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3HMUECKUX SIBICHUN
" IpOoHeCCOB € UCIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/II>'I;
pu 3ToM GOopMyIUPOBATH NPo0iIeMy (3a7ady) U TUIOTE3y yueOHOTo
OKCIEpUMEHTa, coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py10BaHUs, TPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI

OcymiecTBisATh MNpsMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJINYMH; IIPU TOM BBIOMPATh ONTHMAIBHBIA CHOCOO M3MEpEHUs M

HCITIOJB30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpGHIHOCTCfI HSMepeHHﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PU3UUYECKUX BEIMYHMH C UCTIOJIb30BAaHUEM
OpsIMBIX M3MEPEHUN; TpPU OSTOM KOHCTPYHpPOBaTh YCTaHOBKY,

(buKCUpOBaTh pe3ybTAThl MOJYYCHHOH 3aBUCHMOCTH (DPU3MUYECKUX




BEJIMYMH B BUJIE TaOIMI U rpa)UKOB, eNaTh BBIBOBI IO pe3yabTaTaM

HUCCICI0BaHUA

11.12

11.13

11.14

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMPU TPOBEACHHUH
UCCIIEIOBAaHUI B paMKax Y4eOHOTro OKCIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKONW M IPOEKTHOM JeSATEIIbHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

Pemarp pacuérHble 3a1a4u ¢ SIBHO 33JJaHHOW (U3NYECKOM MOJIENbIO,
UCTIONB3YS (DM3MUECKHUE 3aKOHBI W MPHHIIMIIBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJauydl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckre BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJYYEHHOTO

3HA4YCHUs (PU3UIECKON BETHMUNHBI
Pemlare  kauecTBEeHHbIE  3aJaud:  BBICTPAauMBaTh  JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUI C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3H‘~I€CKI/IG SIBJICHUA

11.15

Hcnonp30BaTe MpHU pelmIeHHH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPUpOBAHUA,
MHTEpIpeTalliy U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TOMYJISIpHON
MH(pOpMaLKK, MTOJIyYUEHHON U3 pa3Iu4HbIX UICTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

11.16

OOBSACHATH MPUHLMIIBI ACHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyarh YCJIOBUS HMX O€30IIaCHOTO MCIIOIb30BaHUS B

OBCEIHEBHON KU3HU

11.17

11.18

11.19

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUNCKUX M 3apyOECKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Hcnonk30BaTh TeOpeTHUECKUE 3HAHUS MO (U3KUKE B MOBCEIHEBHOMN
KU3HH I OOecTieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMl U TEXHUYECKUMHU YCTPONCTBaAMH, MJIs COXpaHEHHs
3I0pPOBbSI M COOIOJIEHUST HOPM DKOJOTHYECKOrO TIOBEJEHUS B
OKpYKarollen cpeie

PaGoTath B rpyrmie ¢ BBIMOIHEHHEM PA3MYHBIX COLUATBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYMINbI, PalMOHATBHO  PACHPENEINsATh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATENILHOCTh B HECTaHJAPTHBIX
CUTYyallMsIX, a/IeKBaTHO OLIEHMBATh BKJIAJ KaXOT0 M3 YYaCTHUKOB

TPYIIBI B PEILICHUE pacCMaTpUBaeMOi PpoOIeMBbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

pas3aejia 3JEMCEHTA

Kon Koa nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

1.1

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupoxae. Hayunbie
METO/1bl I03HAHUS OKpYrKaromero Mupa. Poib
JKCIIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pU3UKE

1.2

2.1.1

MopenupoBanue (QU3NYECKUX SIBICHUH U
MIPOLIECCOB. Hayunble TUIIOTE3BI.
®du3nyecKrue 3aKOHbl W TEOpUH. [ paHUIIbI
PUMEHUMOCTH buzHIecKuX 3aKOHOB.
[Ipuamun coorsercTBust. Pome u  mecro
¢u3ukn B (OPMUPOBAHHUU COBPEMEHHOMN
HAay4YHOM KApTUHBI MHUpPA, B MPAKTHUYECKOUN

NEeITEeIbHOCTH JII0IEH

MEXAHUKA

KMHEMATHKA

MexaHnn4deckoe JABHKCHUC.
OTHOCHUTENHLHOCTD MEXaHHYCCKOT'O

nBuxeHus. CucreMa orcuéra. TpaekTopus

2.1.2
2.1

[lepemenienue, ckopocTh (CpeaHss CKOPOCTD,
MTHOBEHHAss  CKOPOCTh) U  YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELLEHUI U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBH>KCHUE. ['padpuxn
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH,
yYCKOpEeHUS, nyTu U TepeMeuleHHs

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.1.4

2.1.5

2.1.6

2.1.7

CBoOoaHoe majienue. Y CKopeHue

CBOOOJHOTO IMaECHUSA

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JIBVKCHHE  MAaTepUaJbHOM  TOYKM  IIO
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.

LlenTpOoCTpeMHUTEIIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CHMAOMETP,
JBUKCHHE CHaApsIOB, LICTMHBIE M PEMEHHBIE
nepegadu

[IpakTueckue paboTHL. Wsmepenue
MIHOBEHHON  ckopoctH.  MccnepnoBanue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IIPOHMJCHHBIMU TEJIOM 32 IOCIJIE0BATEIbHBIE
paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBJKEHUHM C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydeHue
JIBUKCHMSI IIApUKa B BA3KOH JKHUIKOCTH.
WN3ydyenune nBukeHus Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

22

221

222

JMHAMUKA

[IpuHnun  otHOcurensHOCTH — [anmires.
IlepBeii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHnyn cynepno3sunuu

CHUJI

223

224

Bropoii 3akoH HeroTOHa M1 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns
MaTepHUaIbHbIX TOUEK

3akoH  BceMHpHOro Tsarorenus. Cuna

TSXKCCTH. HepBasI KOCMHYCCKAsA CKOPOCTD.

Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIB)XCHUA u cHhJIa TPCHUA IIOKOA.
Koaddunuent tpenus. Cuma conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeiabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

228

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpPAIICHHUS.
[liteuo cunel. YciioBust paBHOBECUS TBEPAOTO
tena B UCO

229

2.2.10

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON IUIOCKOCTH TOJ
JeHCTBUEM HeCKOoJbkuX cui. MccnenoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIINX
B JedopMUpYyeMOil TMpYyKUHE U PE3MHOBOM
oOpasmie, OT BENUYUHBI WX Jedopmaiuu.
UccnenoBanue yCIIOBUM paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALEHUS

3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynsc MarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MarepuanbHbIX TO4YeK. HMMmynasc cuiibl U
W3MEHEHHE UMITyJIbCca Tela
530 3akoH coxpaHeHus wummnyinsca B HCO.
o PeakTuBHOE ABMKEHNE
233 Pabota cuibl
234 MoImHOCTh CHIEI
535 Kunernueckass  sHeprus  MaTepHAIBHON
o TOUYKH. Teopema 0 KHHETUYECKOW IHEPTUU
[lorenumaneHas sHeprus. [loTeHuuanbHas
36 SHEPTHs yIpyro nehopMUpOBaHHOM

NPYKUHBI. HOTCHI_II/IaJIBHaH SHEpTrHUd TCJa

BOJIM3U TTOBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLMAJIBHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIIMAIBHBIX CHUJI C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEpPruu
CUCTEMBI Tel. 3aKoH COXpaHEHHUs
MEXaHUYECKON IHEPTrun

2.3.8 VYapyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHU4ecKue yCTpONCTBA: IBH)KECHUE PAKET,

o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom  ynape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHUYeCKOM OHCPI'UHA TCJa

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcCHOBHbIE ~ TOJOXEHUS  MOJEKYJSPHO-
KMHETUYECKOU TEOPUH. bpoyHoBckoe
neuxenue. {udpdysus. Xapakrep ABHKEHUS

M B3aMMOJICHCTBUS YaCTHII BEIlleCTBa

3.1.2

Mogenu cTpoeHHsI Ta30B, KUIKOCTEHM U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJEIICH

3.1.3

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

n3mepenue. [llkana remneparyp Lienscus

3.1.5

3.1.6

Mopnens wmaeanpHoro raza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON

TCOpHHU UACATBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JIBW>KeHUd vactul rasza. lllkama temneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH JlaabTOHA




3.1.8

I"a3oBbIe 3aK0HBI. M30mpOo1I€CChI B HACATBHOM
ra3c¢ C MOCTOSHHBIM 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

COCTOSHUA Pa3pPCKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

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

CIocoObBI €€ H3MEHEHNS

KomuyectBo TemnoTs! U pabota. BHyTpeHHSIS

QHCPIuA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

323
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Bunel Tenmonepenauu: TEIUIONPOBOAHOCTS,
KOHBEKIIUS, u3llydeHue. Tenno€MKocTh Tena.
YnenbHas TEIIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIIECPEaauc

ITepBrrit 3aKOH TEPMOIVHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOIIECCaM.

I'paduueckas uHTEprIpeTans padboThl raza

3.2.5

TeroBble MamuHbl. [IpuHOMOBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHepruu
B TemIoBbIX MamuHax. KoadduumeHt
nosiesHoro  aevicteus  (mamee —  KIIM)

teroBoi MammHel. [ukn Kaprao u ero KIT/I

3.2.6

Bropoit 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TemaoBele  ABUTATEIIM. DKOJIOTUUECKUE

pOoOIEMBI TETUIOIHEPT ETHKU

3.2.7

Texnuueckue YCTpOMCTBA: JIBUTaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD
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3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHON TEIIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUMA BEHHIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenwe. YaenbHas TeruioTa
napooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

332

3.33

3.3.4

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

BO31yxa. HaceieHnslii map

Teépmoe  Temo.  Kpucramimueckue U
amopdHble Tena. AHU30TPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHraIbl

[InaBnenuve u Kpucraumzauus. Y JelbHas

TCILJIOTA I1JIaBJICHHUA. CY6J'II/IMaI_[I/I$I

335

ypaBHeHI/Ie TEILIOBOro OallaHca

3.3.6

3.3.7

TexHuueckue yCTpPOMCTBA: TUIPOMETP U
NICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU
MIOJIyYEHHUSI COBPEMEHHBIX MaTEPHAIIOB, B TOM

YHCJIIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOTHHN

[IpakTnueckue paboTHI. Nsmepenue

BJIA’KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

4.1.1

OJIEKTPOCTATHUKA

OnexkTpu3anus TeNl. OIJEKTPUUYECKUI 3apsi.

I[Ba BUA SJICKTPUYICCKUX 3apsA10B

4.1.2

4.1.3
4.1.4

HpOBOI[HI/IKI/I, JAUDSJICKTPUKU u

MOJTYTIPOBOTHUKH
3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

B3aumoneiicteue 3apsanoB. 3akon Kymnona

4.1.5

Onekrpuueckoe  mnose.  Hampsok€HHOCTB
3IEKTPUIECKOTO TOJISL. [IpuHIMn
cynepno3uiuu. JluHuM  HANPSHYKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGota cumim 3JIEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. III/IBHeKTpI/I‘IeCKaH

IMPpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

Texnudyeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
ANIEKTPOMETP, IJIEKTPOCTATHYECKasi 3allUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIIA IPUHTEP

4.1.10

IIpakTueckue paboTHI. H3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 JJIEKTPUYECKOTO TOKa. MCTOYHMKHM TOKA.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUUECKOe CONPOTHBIICHUE. Y IEIbHOE
o COIIPOTHBIICHHUE BEIIECTBA
454 [TocnenoBarensHoOE, napajuieiabHOe,
o CMEIIIaHHOE COeMHEHNE TPOBOHUKOB
Pabota snexTpuueckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOIIHOCTB JIEKTPUYECKOTO TOKA
anexTpoaBxkymas cuna (manee — JJC) u
427 BHYTPEHHEE  CONPOTUBJIEHHE HCTOYHUKA
o ToKa. 3akoH Oma s NOJHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe 3ambikaHue
428 DNEKTpOHHAsT  MPOBOAMUMOCTb  TBEPABIX

METAJUIOB. 3aBHCUMOCTh COIIPOTUBJICHUA




4.2.9

METAJUIOB oT TeMIIepaTyphbl.
CBepxnpoBOIUMOCTb
OnexTpuueckuil ToK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIypoBOIHUKOB. CBOKCTBA p-n mepexona.

[TomynpoBOTHUKOBBIE PUOOPEI

DONEeKTpUYeCKUd TOK B DJIEKTPOJUTAX.
ONEKTPOIUTHYECKAS JUCCOLUAIUs.

DNeKTpoIn3

DNEeKTPUUIECKHUI TOK B rasax.
CaMOCTOSTEIBHBIM W HECAMOCTOATEIbHBIN
paspsia. Pa3iuuHbie THIIBI CaMOCTOSTEILHOTO

paspsaa. Monaus. [1nazma

TexHudyeckue  yCTpOMCTBA:  aMIlepMETp,
BOJIbTMETP, pEeOCTaT, WCTOYHUKU TOKaQ,
JJIEKTPOHATPEBATEIIbHBIC puoopHI,
IJEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIN
MO, TEPMUCTOPBl U  (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN 1MOJ, TaJlbBaHUKA

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

N3smepenne OJIC mcTOYHMKAa TOKAa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pa3jena 3J1eMeHTa

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

4

OJIEKTPOJMHAMUKA

4.3 MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAY KW A




4.3.1

432

433

ITocTosiHHEIE MarHUTEL. B3anMoaelcTBrE

IIOCTOAHHBIX MarHuTOB

MaruutHoe mosne. BeKTOp MarHuTHOU
uHaykuud.  [lpuHnun — cynepno3unumu.
JInann MarnutHOM MHAYKuMM. KapruHa
JUHUNA MarHUTHOM MHAYKLIHMHM  IOJIS

IIOCTOAHHBIX MAarHuTOB

MarsnuTtHO€E 10JI€ IIPOBOJHUKA C TOKOM.
KapTuHa nMHMN 1011 JTMHHOTO NPSMOTO
IIPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. B3aumozeiicTBre npoBOJHUKOB

C TOKOM

434

Cuna Amrmepa, €€ MOJIyNIb U HAIIPaBICHUE

4.3.5

Cuna  Jlopenua, €€ MoAyilp U
HampaBieHue. JIBukeHne 3apsKeHHOU
JaCTHULbI B OJTHOPOAHOM MAaroHuTHOM IT0JIC.

Pa6ora cunbl JlopeHniia

4.3.6

SIBneHue QJICKTpoMar HUTHOH HHAYKIIUU

4.3.7

IToTok BCKTOpPa MarHuTHOM HHAYKIIUU

4.3.8

439

/C WHIYKIHUH. 3aKkoH
AJIEKTPOMAarHUTHOM MHAYKInn Papanest

BuxpeBoe anextpuueckoe moae. IC
WHAYKIMM B IPOBOJHMKE, IBUKYLIEMCS
MOCTYNATENbHO B OJTHOPOJIHOM

MAarasuTHOM II10JI€

4.3.10

4.3.11

IIpaBuno Jlenma

NHIyKTUBHOCTB. SIBnenne

camouHaykuu. J/1C camouHayKuuu

4.3.12

3Hepr Ul MArtvuTHOI'O IIOJId KaTYIIKH C

TOKOM

4.3.13

DJIEKTPOMArHUTHOE TI0JIE

4.3.14

TexHnueckue YCTpONCTBA: TOCTOSTHHBIC

MAarHurThI, QJICKTPOMAIrHUTHI,




AIIEKTPOJBUTaTENb, YCKOPUTEIH
AJIEMEHTAPHBIX ~ YACTULl, HWHIYKIIMOHHAs

1e4Yb

4.3.15

[IpakTnueckue paboTHI. N3yuenue
MarHuTHOTO TIOJII KATYIIKU C TOKOM.
HccnenoBanue JeiCTBUS MOCTOSIHHOTO
MarHuTa Ha  paMKy C  TOKOM.
Hccnenosanue SBJICHUS

AJEKTPOMATHUTHON MHIYKLIMU

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

Konebarensnass cucrema. CBoOoaHbIE
KojeOaHus. ['apMOHHMYECKHE KOJeOaHMS.
[lepuon, wacrtora, ammuutyaa u Qasa

KoeOaHui

[IpyxvHHBIN MasTHUK. MaTeMaTH4eCKui

MasiTHHK

5.13

YpaBHEHHE TapMOHUYECKUX KOJICOAHHIA.
Kunematuueckoe " OUHAMHAYECKOe

OIIMCAaHHUE KOJeOaTeILHOIO JABVKCHUA

5.1 5.14

IIpespamenue SHEPrUu pH
rapMoOHMUYecKUx  Kosiebanusix.  CBs3b
aMILIATY/bI KoJie0aHui HUCXOIHOHN
BEJIMYMHBI C aMIUTUTYAaMH KosiebaHui eé

CKOPOCTH M YCKOPEHUS

Konebarenbubiii  koHTyp. CBOOOJHBIE
AIIEKTPOMAarHUTHBIE KoJIeOaHus B
uaeaIbHOM  KOJeOaTeNbHOM  KOHTYpE.
AHQJIOTHST MEXIy MEXaHHUYECKUMH |
AIIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUS SHCPTHUU B UACAIIBHOM

KOJIe0aTeIbHOM KOHTYPE

5.1.7

BI)IH}’)K,Z[CHHBIC MEXaHHUYCCKHUEC

koiicbanus. Pes3onanc. PesoHancHas




5.1.8

KpHUBasl. BeinyxneHHbIe
AJIEKTPOMarHuTHbIE KOJIeOaHusl.
Ilepemennbiii  Tok. CHHyCOWJANbHBIN

MEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOT0 TOKA.
AMIIIUTYAHOE U JEHCTBYIOIEE 3HAUECHHE

CHJIBI TOKA W HAITPSXKCHUA

5.1.10

5.1.11

Tpancdopmarop. [IpousBoacTso,
nepeaaya u noTpedIeHne dIeKTPUIECKON
SHEPrUHu. OKOJOTUYECKHE PHUCKH NpHU
MIPOU3BOJICTBE DJEKTPUUYECKON SHEPIHH.
Kynbrypa UCIIOJIb30BaHUS

AJIEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HU
TexHuueckue yCTpoHcTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOoIIepcaavd

5.1.12

[Tpaktuyeckue pabotel. HMccnenoBanue
3aBHCHUMOCTH NIEPHUO/A MAJIBIX KoJeOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTH U MAacChbl
rpysa. MccienoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATEIILHO
COETMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U

pesucropa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanunueckue BOJIHBI, YCIOBUS
pactipoctpanenus. Ilepuon. CxopocTh
>21 pacmpocTpaHeHUs] H  JJIMHA  BOJHBI.
[Torrepeynple U TPOIOIBEHBIC BOTHBI
5.2 Nutepdepentus " nudpakius
322 MEXaHUYECKUX BOJTH
3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa.
02 BricoTa Tona. TemOp 3ByKa
594 ONEeKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS

HU3JTY4CHUSA  OJICKTPOMArHUTHBIX  BOJIH.




5.3

5.25

B3anmuas opuenramusa BektopoB E, B u v

B JJICKTPOMAarHUTHOM BOJIHE B BAKyyme

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)XeHHUE, TPEIIOMIICHHUE, TTOJIIPH3aLHS,
mudpakuus, uaTepdepenuus. CKopocTh

SJICKTPOMArdMuTHBIX BOJIH

5.2.6

[Ixana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue >JIeKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[TpuHIMOBI PaguOCBA3M U TEJIEBUACHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIOIIEH cpeibl

5.2.8

5.3.1

TexHuueckue ycTpoicTBa: My3bIKalbHbIE
MHCTPYMEHTHI, YIBTPa3BYyKOBast
JUArHOCTHUKAa B TEXHUKE U MEIUIIMHE,
pamap, paauMONpUEMHHMK,  TEJIEBU3O0D,

aHTeHHa, TenedoH, CBY-neun
OIITUKA

[IpsimonuHeitHOe pacrnpocTpaHeHue

CBETa B OAHOpOAHOM cpexe. JIyd cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPaKCHUS
cBera. [locTpoeHre H300paKeHHIA B TIOCKOM

3epKase
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[penomiienne cBeTa. 3aKOHBI MPETIOMIICHUS
CBeTa. AOCOITIOTHBIH OKa3areib

MMPCIOMJIICHUA

534

5.3.5

[TomHoE BHYTPEHHEE OTpaKEHHE.
[IpeaenbHbIN Yrojl MOJTHOTO BHYTPEHHETO

OTpaXKeHUs

Hucniepcust  cBera. CIIOXKHBIM  COCTaB

Oenoro ceera. L{Ber

5.3.6

Cobuparoniye M pacceHBAIONINE JIMH3BI.
Tonkast nuH3a. POKYCHOE pPaCCTOSIHUE U

OIITHYCCKas cuJia TOHKOM JIMH3BI.




5.3.7

[TocTpoenue n300pakeHU I B
COOMPAIONIMX W PacCEMBAIOMIMX JIMH3AX.
dopmysia TOHKON JIMH3BL. YBEJIUYCHUE,

JaBaeMoe JIMH30U

IIpenenst [IPUMEHUMOCTH

FGOMCTpH‘ICCKOﬁ OIITHUKH

5.3.8

WNutepdepennius cBera. KorepeHTHbie
UCTOYHUKUA.  YCIOBHS  HaOJIOJICHUS
MaKCHMYMOB u MUHUMYMOB B
UHTEep(EPEHIIMOHHON KapTUHE OT JBYX

CI/IHq)aSHLIX KOI'CPpCHTHLIX HCTOYHUKOB

5.3.9

Hudpakmus  cBera.  JudpakmumonHas
pemérka. Y cioBrue HaOJIOICHUS TJIABHBIX
MaKCUMYMOB npu naJICHUU

MOHOXPOMATHYCCKOI'O CBCTa Ha

TUGPaAKIIMOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

ITonspusanus ceera

TexHu4eckne yCTpOWCTBA: OYKH, JyIa,
¢doroanmapar, MPOEKIMOHHBIN ammnapar,
MHUKpPOCKOII,  TEJIECKOIN,  BOJIOKOHHAs
onTuka, JAudpakIUoOHHas  peméTka,

MOJIIPOU T

[IpakTnueckue  pabotel.  W3mepenue
IoKazaress npesnomiieHus. Mccnenosanue
CBOICTB  u300paxkeHW B  JIMH3aX.

HaGHIO,[IeHI/Ie AUCIICPCHUU CBCTA

BJIEMEHTAHI CITIELTUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuIpl MPUMEHUMOCTH KJIACCHYECKOMN
MEXaHHUKH. [Toctynartsr TEeopuun
OTHOCHUTEJILHOCTH: VWHBapHAaHTHOCTb
MOZYJII CKOPOCTHM CB€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEIbHOCTH DUHILTEHHA

6.2

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.
3aMelUIeHME BpPEMEHU U COKpallleHue

JUINHBI




6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3b Macchl C SHEPrHed M UMITYIbCOM
6.4 CBOOOJTHOW YaCTULBL. DHEPTus IOKOs

CBOOOIHOM YaCTHIIbI

KBAHTOBA ®U3UKA

BJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna I[lmanka cBsi3u
7.1.1 SHEpruu (poToHa ¢ ero YacTOTON. DHEPrHs

" UMITYJIBC (bOTOHa

OTtkpbiTHE 51 HCCIIEN0BAHUE
7.1.2 dotoaddekra. OmpiTe A.I'. Cronerona.

3akoHsI hoTodddexTa

YpaBHeHue DHHIITENHA I
7.1.3 doroddpdekra.  «KpacHas  rpaHHIaN
dororddekra
7.14 Jasnenue cBera. OnwiTe! [1.H. JIeObenera
7.1.5 XuMudeckoe JeCTBUE CBETa

TexHuueckue ycTpoicTBa: (POTOIIEMEHT,
7.1.6 doronaTuuK, COJIHEYHas Oarapes,

CBETOIUO]I

CTPOEHUME ATOMA

Monens atoma TomcoHa. OnbBITEH
7.2.1 Pesepdopaa mo uccnenoBaHuio CTPOSHUS

aTroma. HnaHeTapHaﬁ MOACIIb aTOMa

Iloctynmater  bopa.  M3nyuenue u
norjouieHue (OTOHOB TMpHU MEpexojie
7.2.2 aToMa C OJHOIO YPOBHS OJHEPrUM Ha
npyroi. Buger  cnektpoB.  CriekTp

ypOBHCfI OHCPIrur aToMa BOAOpOJda

BonHoBrle cBoiicTBa yacTul. BoJHEBI &e
Bporins. KopnyckynsipHo-BOJIHOBOM
7.2.3
nyamusM.  Jludpakius SIEKTpOHOB Ha

KpHUCTaJljax




7.2.4

7.2.5

7.2.6

CrnoHTaHHOE ¥ BBIHYXX/IEHHOE H3ITy4eHHE.
YCTpoiicTBO M IPUHIIKI PaOOTHI JTa3epa
TexHUYecKre yCTpOUCTBA: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBBIN
KOMITBIOTEP

[Ipaktuyeckne paboTtsl. Habmroxenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metoapl HaOMIOJIEHUS W PETUCTPALMH

SJICMCHTAPHBIX YaCTHUI]

OTKpBITHE  PATHMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraBa
paaroakTHBHOTO wu3inydeHus. CBoiicTBa
anbda-, Oera-, raMMa-u3JIyqdeHusl.
BrnusiHue pagMoakTUBHOCTH Ha JKUBBIC

OpraHU3MBbI

OTkpeITHE  TPOTOHa U  HEUTpOHA.
Hyknonnas monens siipa I'eiizenbepra —
WBanenko. 3apsin sapa. MaccoBoe 4ucio

sanapa. N3oTomnsl

7.3.4

7.3.5

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIK  Oera-pacman. ['amma-
U3NydeHUe. 3aKOH  paJMOaKTUBHOIO
pacmana

OHeprusi CBA3M HYKIIOHOB B  sJIpe.

Snepusie cuibl. [legext Maccsl sapa

7.3.6

AnepHble peakuuu. JleneHue M CHHTE3

saaep

7.3.7

Snepusiii  peaktop.  TepmosiaepHbIN
cunte3. [IpoOiembl u TNEPCIEKTUBBI
AJIEPHOM DHEPreTHKU. OKOJIOTMYECKHE

aCTeKThI SJEPHOI SHEPTETUKU




7.3.8

OnemeHTapHble  4acTUllbl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTAIIbHBIE

B3aUMOJICUCTBUA

7.3.9

TexHuueckne yCTpPOMCTBA: JO3UMETP,
Kamepa BunbcoHa, SAEpHBI peakTop,

aroMHas bomOa

7.3.10

[Ipaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dboTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3BEé3gHOr0 Heba. Co3Be3mus, sIpKUE

3Bé3,[[I)I, IIJTAHETHhI, UX BUAUMOC IBUXXCHUC

Conneynas cucrema. [lnmaHeTsl 3eMHOI
IpYIIIBI. IImageTHI-rUranTEI )51 nux
CIIyTHHUKH, KapJIMKOBBIC TUIAHETHI. MaJibie
tena CoTHEYHOU CUCTEMBI

Connne, d¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHLa U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Mmacca, CBETUMOCTh, paJinycC, TeMIIeparypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTpaJIbHbIM KJacC — CBETHUMOCTBY.
3BE3Abl  TJIABHOW  IMOCIJIEAOBATEIILHOCTH.
3aBUCHMOCTh «Macca — CBETHMMOCTBY» JUIS

3BE&3]] IJIaBHOM IOCIEI0BATEILHOCTH

8.6

Baytpennee CTpOEHue 3BE3.
CoBpemeHHbIE IIPEJICTABIICHUS 0
MIPOUCXOXKAeHNH 1 sBomounu ConHna u

3BE3. DTambl )KU3HU 3BE3]

8.7

Mneunsii Ilyre — Hama [anakruka.
CnupanbHasgs  cTpykTtypa  [amakTukw,
pacupeneneHue 3BE3M, Tasa W IIbUIN.

ITonoxxenne wu nBmwxkenue CoiHIa B




8.8

lamaktuke. Ilmockas wu  chepuueckas
HOJICUCTEMBI | allaKTUKU
Tuner ranaktuk. PaguorasakThku Hu

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akon XaObna. PasOeraHue rajakTHK.
Bospact u paamyc BcenenHoil, teopus
bonpmoro B3peiBa. Mogens  «ropsdeit

Bcenennoii». PenmkToBoe H3JTYUCHUC

8.10

MacmrabHast  ctpykrypa BceneHHOIA.
Mertaranaktuka. Hepeménnsie npoOiaembl

ACTPOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; ox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocsemenue»

» ®uzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M.; nox
penakiueii [TapdpentoeBoit H.A. AximonepHoe o61ecTBo «3narenbcTBo

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 378228477860687393792280712198804233303137369397
Bnageney Apocnaeues Cepreit AnekcaHapoBuy

OeicTevTened C 06.05.2026 no 06.05.2027



http://www.tcpdf.org

		2026-05-06T11:37:03+0500




