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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHWH M TpeOOBaHUI K pe3ylbTaTam
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yudéroM (enepaibHOM paboyeil MmporpaMMbl BOCHUTAHUSA U
KOHIICTIIIUMA TIpeTno/ilaBanusl yueOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusx Poccniickon denepanum, pean3yIOUX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopnepkaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu 00yueHuun
ux (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM GI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3allii MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBbIMH YUE€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHbIC
1IN U3y4eHus (PU3UKU Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHusl, MIIaHUPYEMbIE
pe3yJbTaThl  OCBOCHHMS Kypca (DU3UKH: JIMYHOCTHBIE, MeETamnpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (PU3MKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEAMETHBIE Pe3yJIbTaThl MO rojamM oOy4YeHHs;

e cojepkaHue ydeOHOTO mpeamera « Pu3nkay 1o rojgam oOy4eHHs.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BBICTYIas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiem mupe. HIKoabHBIN Kypc PU3HKK — cUCTEMOOOpa3yOIni
JUUIS €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEJAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE MW aKTHBHOE
NpUMEHEHUE (PU3NUeCKuX 3HAHUW  OmNpefenseT XapakTep W pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJIyYeHUsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMH U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOW BKJIa/l B (DOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydaromuxcs, B (OpMUpPOBaHHE YMEHUN TPUMEHSATH HAYYHBIA METO
MO3HAHUS NP BHITIOJHEHUN UMHU YUYE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pu3uku 41 ypoBHS CpeHEro 00111ero 00pa3oBaHusi OJI0KEH
psI uaeh, KOTOPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuas U3 BCEX Pa3iesioB (DU3UKH, BKIIFOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYT (¢u3nyeckux Teopuil. BenmymwmM B Kypce sBisieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypc hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI PU3NYECKON TeopuH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, IPaHULAX TPUMEHUMOCTHU
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJIX0J B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaroIuXcCs.
Jli1st 6a30BOT0 YpOBHS Kypca (PU3UKHU — ITO UCIIOJIb30BAHUE CUCTEMBI ()POHTAIILHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B Iporpamme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
BrineneHue B yka3zaHHOM TiepedyHe J1abOpaTOpHBIX pPabOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOecreurBaeTcsl OBJaJeHUE OOYYaloMMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUS, HUCCIEAOBaHUS 3aBUCHUMOCTEN (PU3MUECKUX BEIUYMH U
MIOCTAHOBKY OIIBITOB MO MPOBEPKE MPEIJI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIeseTCsl PEIICHUIO0 PACUETHBIX M KaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nueckol MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /(s KayeCTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOUIEH
KU3HU, TpeOytomue BbIOOpa (PU3NYECKOM MOJEIM AN CUTyallMd MpPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k maTepuanbHO-TEXHHYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmero oopa3oBaHUsl JIOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOHMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe pU3MKKU AOHKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B IMpPOTrpamMme IO
¢du3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JemoHcTpanonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B IporpamMme M0 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
¢dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHWYECKUX HPAKTHUYECKUX pPadoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 0O€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBaHUSI JOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpHUil.

OCHOBHBIMH TIEJIIMH U3y4YEeHUS] PU3UKHU B 001IeM 00pa30BAHUU SBJISTFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYaromMXCS K HayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3ybTaTa U3y4eHUs OCHOB
CTPOCHHMSI MaTepHH U (HyHIaAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMHpoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJb30BAHUEM
bu3nyecKuX 3HAaHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OJS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJOTHIA.

JlocTrkeHrne ITUX Iene 00ecreunBaeTCsl pelieHneM CIeIyIoNnX 3a1ad B

mpoliecce u3yueHus Kypca (U3uK1 Ha ypOBHE CPEHETO O0Iero oOpa3oBaHuUs:

e MpuOOpETEHNE CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAsS MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U JIEMEHTHI aCTPOPUUKY;

e (opMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TMPUPOAE U [N TMPUHATHUSL
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJlaHHOM
dusznyeckoil Monenblo, 3axad, MOAPa3yMEBAIOIIUX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS W IMPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBMI JJIS Pa3BUTHS YMEHHUI MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CpPEOHEro OOLIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kiacce — 68 yacos (2 4aca B He/IeN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BBIOOp
NpOBeNCHUsT J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KIIACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOJbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. PoJib 3KkciepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (U3HKe.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusndecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHHUMOCTH (PU3UYCCKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpMUPOBAHUM COBPEMEHHOM HAYYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBele W IU(POBBIE H3MEPUTEIBHBIE NPHOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemernienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTH) H
YCKOpPEHHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
ClioxkeHue nepemMenieHuil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUabHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaIeHUSI.

KpuBonmHeitHOE NBUKEHUE. [[BUKEHNE MATEPUATIBHON TOYKH IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEWHAA CKOPOCTb.
[Tepuon u wactora obparieHus. LleHTpocTpeMUTENBPHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC 1 PEMEHHBIC MEepeIayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ yTJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopoCcTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY IyTAMH, IMPOMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cuil. Bropoi 3akon HeroToHa aiis
MaTepuagbHON TOUKU. Tpernii 3akoH Hpl0TOHA 1151 MaTepranbHbBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Ttsoxectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKonbxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpaliaTeIbHOE IBIXKEHHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO Tea. Bubl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmvie padomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

HNccnenoBanne ycinoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus ¢ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumaneHas SHEprusl. [ToTenuuanbHas SHEPTUs YIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIM3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUUANbHbIE  CUJbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHnueckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsI3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipHast pu3nka 1 TEePMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenn CTPOEHUs Ta30B, XKUIKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyl. KonuyectBo BemiectBa. [locTostHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana remmneparyp
Llenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KHHETHYECKOW TEOPHHM HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [ansToHa. M3omporniecchl B UCaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl TI0 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUTIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHHMS UICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

OnpeneneHue 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. Ocnosvl mepmoouHamMuKu

TepMmoauHaMuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJANMHAMUYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KonmnuecTBo TermioTel U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  ra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K Hm3omporeccaMm. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh mpoiieccoB B MpUpPO/IE.

TeruoBpie  mammbbl.  [IpuHOUNBI ~ JEWCTBHS — TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHuss SHEPrHUM B TEIUIOBHIX MamuHax. Kodap@uIuMeHT moie3Horo
nevctBus TerwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @uimMeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHUYecKue yCTpOWCTBA W MNPAKTUYECKOE NPHUMEHEHHE: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3MeHeHre BHYTpEHHEN SHEPIuM (TeMIIepaTypbl) TeIa MpH TeIuionepeaaye.

OnbIT N0 a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopnvle pabomuwl

N3mepeHne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOGCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHbI map. YaelnbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHU30TPONHS CBOMCTB
kpucrauioB. JKunkue kpucramisl. CoBpeMeHHble Marepuaisl. IlnaBiaeHue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHue TEII0BOro 0anaHca.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KAaJOPUMETP, TEXHOJIOTUHU MOJYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TapOB.

Kunenue npyu noHM>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHre 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuxa
OnekTpusanus Tei. JNEKTPUIEeCKui 3apa. [[Ba BUa 2JIEKTPUUYECKUX 3apsAI0B.
[IpoBOIHMKM,  JMAIEKTPUKM M IOJYIPOBOJHUKH. 3aKOH  COXPAHCHMS
AIIEKTPUYECKOrO 3apsija.
BsaumopeiictBue 3apsa0B. 3akoH KyiioHa. ToueuHbli 3IEKTPUUYECKU 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3iieKTpuuyeckoro mnois. IIpuHiun



CYIEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro nojs. [lorennuan. PasHocTs moTeHIMAIOB.
[IpoBOAHUKN W [HUAJIEKTPUKHA B SJEKTPOCTATHUYECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyecknue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 3neKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwuii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IocTOsIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUUECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MApALIEIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIasi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTO#) 3JIeKTpuiecKkoi enu. KopoTkoe 3aMbIKaHuE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBoHUKOB. CBoOMCTBa p—n-niepexoa. [lomympoBoIHUKOBBIEC TTPHUOOPHI.

DONeKTpUYeCKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



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

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIepMETD,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBLIHN TNO/I, TaTbBAaHUKA.

Jlemoncmpayuu

M3mepenne CUIlbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

OOHOCTOPOHHSSI MPOBOAUMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie padomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILEH CHIIbI UCTOYHHUKA TOKA W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexTpoimsa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS ¢
y4E€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4YHbIH (akT, runores3a, (Qu3nyeckas BEIUUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, rurnep0oiia, Ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHASL MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHA, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHL. B3anmMoaencTBME NOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIMDI Cyneprno3niny MarHUTHBIX TIOJIEH.
Jluvann MarHuTHOW WHAYKIMU. KapTuHa JNMHUKA MAarHUTHOM WHIAYKLIHUM T1OJIS
MTOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0JI€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. Bzanmoaencrsue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOJlyJib U HalnpaBlieHUE. J[BUKEHUE 3apSIKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHMe DNEKTPOMArHUTHOW MHAYKIMHU. IIOTOK BEKkTOpa MarHUTHOMN
WHIYKIUU. ODJEKTPOJBIKYIAs Cujla HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu @apanes.

BuxpeBoe nsnekTpudeckoe mojie. OJCKTPOABWKYILAS CHia WHAYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATEIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUMH. OJIEKTPOJBIKYIIAS  CHJa
CaMOMHAYKIIHH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHn4eckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIAOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMHA MATHUTHOTO TOJIS.

B3anmoeiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKINH.

[Tpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NeWCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTYKUIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. Ilepumon, vacrora, ammumryga u ($aza koseOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruy Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJiebanusimu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJ€ATBHOM KO0JIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroumx KojeOaHusX. BrIHyX/IeHHbIE MEXaHUUECKUE
kosiebanus. Pezonanc. BoiHyKeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSI.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJIHOE U JACHCTBYIOIIEe 3HAYEHHE CHUJIbl TOKa W
HaIpsHKEHUS.

Tpancopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpo3HEpruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHUE: DIICKTPUUYECKUM
3BOHOK, F€HEPATOP NEPEMEHHOTIO TOKA, TMHUH JIEKTpONepe1ay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Halnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pesonanc mnpum mocienoBaTENIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KOJ€OaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanye MEpEMEHHOTO TOKA B LIETIH U3 MTOCJIEI0BATEIBHO COECAUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
Hurtepdepenius u nudpakiius MEXaHUIIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anekTpomarautHoi BosnHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MONspU3alus, Audpakiuus,
uHTepdepeHus. CKOpoCcTh 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHU4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHUKE M MEIMIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtonenue orpakxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M
4acTOTON KoJieOaHuH.



HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEIIOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
omgHOpoaHOU cpene. JIyu cBera. ToueuHbl HICTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{ger.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBarOmMX JuH3ax. DopMyia TOHKOM JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MUHHUMYMOB B HMHTEP(EpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakunoHHas pemérka. YcClIoBUE HAOIIOIEHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACTIPOCTPAHEHHE, OTPAXKEHUE M IMPEIOMIICHUE CBETA.
OnTtuyeckue mpruodopHkI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanre CBONCTB N300pKEHUHN B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronerne natepdepeHIIy CBETA.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue cuekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenue ciexTpa ¢ mMOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

W3MmepeHne noka3aresis NpesioMJIEHUs CTEKIIa.



HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI clieHAJIBHOM TEOPHU OTHOCHUTEIbLHOCTH

I'paHuLIBI TPUMEHUMOCTH KIIACCUYECKON MeXxaHUKH. [locTynartsl crienuanbHOM
TEOPUH OTHOCUTEIBbHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BAKyyME,
MPUHIIUAIN OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aME/IJIEHUE BPEMEHH M COKpAICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHILIBI.

CBs13b Macchl € DHEPrUel U UMILYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
MIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun GOTOHA C €T0 YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciegopanue porodPpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dborodddexra. YpaBHenue DiiHmreitHa s Gorodrddekrra. «KpacHas rpaHuna
dboToaddexra.

Jasnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHUe: (POTODJIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3ddeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHiO o -4acTHII.
ILtanerapnas moxpens aroma. Iloctymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BosHoBBIE cBOMCTBA yacTull. BonHel ne bponnsa. KopnyckynsapHo-BoIHOBOM
Ty alli3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyYCHHE.

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

Llemoncmpayuu



Mopnens onbita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HaOnronenue tMHENYaTOro CrekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeerneHnio coctaBa paJuoakTUBHOTO
m3nyuenusi.  CpoiictBa  anbda-, Oera-, ramma-usiydeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepneie peakunu. [lenenue u cuHTe3 sAaep.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoUCTBa U IPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

HccnenoBanre TpEeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, spKue 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConnHeyHas cucrema.

Connne. ConHewHast akTUBHOCTh. Mctounuk sHeprum ConHI@ W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CHEKTpalbHBIM Kilacc —
CBCTUMOCTB». 3BE3IBI TJIABHOM IIOCIEIOBATEIHLHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEEe CTpoeHHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ma. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmmkToBOE M3ITydEeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0iaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPENIeNICHUs] TI0JIOKEHUSI HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6mronenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NeaTeIbHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCyIiecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XMMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (pu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelleHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonoeus: snektpuueckue SBICHUS B JKUBOW Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHU3MbI 00pa30BaHMS KPUCTAUTMIECKON PEIIETKH, CIIEKTPATbHBIN aHAN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAs I€4Yb, pajap, pPaJuONpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS y4eOHOro npeameTra « Du3ukay AOJKHbI
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaloOlMXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacIIMpEHUE >KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIMUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTOCsl KaKk AKTUBHOTO U
OTBETCTBEHHOTO 4WJICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHONW OpraHU3alNY;

YMEHHE B3aMMO/ICCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HayYHOTO TBOPUYECTBA,
npucymero pu3nveckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu U peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI0OAIBHOTO
XapaKkTepa SIKOJOTUYECKUX MPOoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE AEHCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4YeHUs! (PUBHKHU OCYIIECTBIIAThH MPOEKTHYIO U UCCIEA0BATENBCKYIO IS TEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jiornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh ILEIU ACATEIBHOCTH, 33JaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTUKCHMSI,;
BBISIBJISITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPUBAECMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHaIu3a UMEIOITUXCS
MaTepHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LI€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSX PEaIbHOT0, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3zoBble ucciaenoBarebCcKkue AeiicTBHUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU IOHATHUSMH M METOAAMHU
(bu3nYECKON HAYKH;



BJIAJICTh HaBBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHON NESITEIHEHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pemieHusl 3a1ad (U3MYECKOTO COJNEpNKAHUS, MPUMEHEHUIO Pa3INnIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0O W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl 1 KPUTEPHUH PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThI,
KPUTHYECKHA OICHUBATH WX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 0Opa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHUA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIHHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITyCKAIOIINE albTEPHATUBHBIC PEIICHU.

Pabora ¢ nunpopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(OPMAIIHH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHW3aIlMOHHBIX
3a/1a4 ¢ cCOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHUs, MPABOBBIX W ATUYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (Qopmarax ¢
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMATIBLHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHUBeEPCAJbHbIE YueOHbIE TeiCTBUS:
OCYIIECTBIISATH OOIIEHNE HA YPOKax (U3HKHU U BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd W CMATYaTh
KOH(JIMKTHI;



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYJTBHON
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTaBISATh TUIAH JCHCTBHIA,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO YIaCTHUKA KOMAH/IbI B OOIIIHIA
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM,

nmpeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh WJIEUM C TMO3UIIMA HOBU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JIacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacuMpsITh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3pPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIAaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBHM M MBICIUTENbHBIX NPOLECCOB, UX pE3yJbTaTOB U
OCHOBaHUI;

UCIOJB30BaTh MPHUEMBI PeIIEKCHN VISl OLIEHKH CUTYalllH, BHIOOpA BEPHOTO
peuieHus;



yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPU aHAINU3E pe3yJIhTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTK! U JJIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPaBO APYTUX HA OIIHOKH.

B nporiecce 1OCTHKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOCHUS IIPOTrPAMMBI T10
bu3uKe IS YPOBHS CpEIHEro ooOmero oOpa3oBaHUs Yy OO0ydYarolIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar Ao IIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTHKCHHUIO IICIH U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWHW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOITUXCSl YMEHUN:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU W
TEXHOJIOTUH, B IPAKTUYECKOM JEITEIBHOCTH JIFOJICH;

YUUTBIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (U3HUECKUX MOJIETIeH:
MaTepuaibHas TOYKa, MHEPIIMAIbHAs CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PelIeHnH (PU3NIECKUX 3a71a4;

pacrno3HaBaTh (pu3MUECKUe SIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



INEKTPOINHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE MO OKPY>KHOCTH, UHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOYHOBCKOE IBWIKEHHE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
W3MEHEeHHEe Oo0BhEMa TeNl MPU HarpeBaHUU (OXJIAXKIEHUU), TEIJIOBOE PAaBHOBECHE,
WCIIapeHue, KOHACHCAUMs, IUIABJICHHUE, KPUCTAJUIA3AlUs, KUIICHUE, BJIAXKHOCTb
BO3/lyXa, MOBBILIEHUE JABJICHUSA ra3a IMPU €r0 HarpeBaHUU B 3aKPBITOM COCYAE,
CBA3b MEXKIY IapaMeTpaMHu COCTOSHUSA ra3a B MU30MPOLECCax, dJIEKTPU3ALHUS TEN,
B3aMMO/ICCTBUE 3aPSJI0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIDKCHHUE, HCIOJB3Ysl (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, Macca Tella, CUia,
VMITYJIbC T€JId, KUHETUYECKAsl SHEPIUs, NOTCHIUAIbHAS JHEPTHUSA, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, NPU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUYCHHMS M CIUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIIMUYMHY C JAPYTUMU
BEJIMYMHAMM;

ONUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUYEeCKUe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi dHEPrUsi XaOTUUYECKOTO JBUKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
0003HaYCHUST W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMHU BEJIHMUMNHAM;

OIMACHIBATH U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IMOJISI, IIOTEHLMAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONMHWCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIOJIb3yEMBIX
BENTMYMH, WX OOO3HAUCHUS] W EIUHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIIONB3Yys (PU3MUeCcKue
3aKOHBI ¥ MIPUHLIHUIBL: 3aKOH BCEMUPHOTO TsaroTeHus, I, II u 111 3akonbl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DSHEPIWM, 3aKOH COXPAHEHHUS HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOU DHEPIrUM TEIJIOBOTO JIBUKEHUS MOJICKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AJEKTPUYECKOTO 3apsana, 3akoH Kynona, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMyYITHUPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAXKCHHE W yCJIOBUS (TPAaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICHCTBYS MAITUH, MPUOOPOB U TEXHUIESCKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, NPHU ITOM
dbopmyupoBaTh mpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIIECTBJISATH MPSAMbIE M KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, IIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUs U MCIONIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MTOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBATH PE3YIHTATHI MOJIYYCHHON 3aBUCUMOCTH (PU3UUYECKUX BETUYUH B BUJIC
Ta0NHIl U TpaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydeOHOTro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM W IMPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemaTh pacu€THbie 3aJa4dl C SBHO 3aJlaHHOW (PU3UYECKONM MOJIETBIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPAWBATh JOTUYECKH HEMPOTHUBOPEUHBYIO
LEMOYKY PACCYXKIEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHC ABIICHUS,

UCIIOJIb30BAaTh MIPU PEIICHUH YUeOHBIX 3a/1a4 COBpeMEHHbIE HH()OPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUS, WHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALIMM, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMyI0 HH(HOPMAIIHIO;

MPUBOUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUSI 110 (PU3HUKE B TOBCEAHEBHOM KU3HU JIJIS
oOecnieueHnss OE30MACHOCTH MPH OOpalleHUH ¢ MpuOOpaMh U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MIOBEACHUS B OKPYKAIOLIEH CpEaE;



paboTaTh B TpYyIIE C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO paCHpenelsaTh OOs3aHHOCTH U
TJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, a/ICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IUHCTBO
bu3MUecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
TOYCUYHBIN JEKTPUICCKUIN 3apsij, Tyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO sipa MpH PEHICHUH (PU3NIECKUX
3ajiay;

pacro3HaBaTh (PU3UMYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DJIEKTPUUYECKAS TTPOBOTUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasi WHAYKIWSA, JEHCTBME MAarHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknuus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBeTOBOS AaBleHHE, BOSHUKHOBEHNE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYCCTBEHHAas

PaguOaKTUBHOCTD;
ONKCHIBATh W3YUYEHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YSd (U3NYECKUE BETUUYUHBIL:
DIIEKTPUYECKUHN 3apsll, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAas cuia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MOJsA, cuwia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, DSHEPrus AJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koje0aHUN B KoJeOAaTeTbHOM KOHTYpE, 3apsl W cuja ToKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuW, (OKYCHOE pacCTOSIHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3NYECKUIA
CMBIC]I HCIIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAYeHHs U EAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
duznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPHOJT MOTypacnaga, SHEPTUs CBA3U



aTOMHBIX SI7Iep, TPU OMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYECKHN CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapaJlIEIbHOrO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO paciHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE ODiHIITeHHa mns doTtorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsAJia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMciia, MOocTysathl bopa,
3aKOH PaJIMOAKTHUBHOIO pacnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHUS (TpaHUIlBl, 00J1acTH)
MIPUMEHUMOCTH;

OINPEAENATh HAIIPaBJICHUE BEKTOPA MHIYKIMHA MATHUTHOTO IOJIsI IPOBOJHUKA
C TOKOM, cuJjibl Amriepa u cuibl Jlopenna;

CTPOUTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI M0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUM U
MIPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH: NPH 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TP ATOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIHTATHI
MOJIyYeHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAaOMUI U TpaduKOB,
JienaTh BBIBOJIBI MO PE3yJibTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
o0opyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOM (U3MYECKOl MOJeNblo,
UCTONB3YS (Pr3HUEcKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4U
BEIOMPATHh (PU3UYECKYI0O MOJECINb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIyYeHHOT0 3HAaUeHHS] (PU3MYECKOUN BEJIMYUHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE NH()OPMALIMOHHBIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIIPETALMM U MPEICTABICHUS
y4eOHOW W Hay4HO-TIOMYJApHOW WH(GOpPMAIMHU, TMOJYYCHHON W3 pa3IHYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(HOPMAIIHUIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBHS UX O€30IaCHOIO UCIOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM JKU3HU 1A
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ NpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEaE;

paboTaThb B TIpyHIe C BBHINOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PalMOHAIBHO pacCHpelesTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmeHoBaHue KoanuectBo yacos
JaekTpoHHbIe (HU(POBHIE)
Ne n/m pasesioB U TeM Kontposbubie IlpakTH4ecKkue
Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NpPOrpamMMblI padoThI padoThI
Pa3nen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
11 ®dusuka U METOIBI ) bubmuorexa [JOK
’ HAy4HOTI'O IMO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pasznen 2. MEXAHUKA
2.1 Kunemaruka 7 bubmorexa [JOK
https://m.edsoo.ru/7f41bf72
29 JunavmKa 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHHS B 6 | | bubnuotexa [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 20 1 1
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OcHOBBI
3.1 MOJIEKYJISIPHO- 9 1 bubmorexa HOK
' yIPRO” https://m.edsoo.ru/7f41bf72
KMHETUYECKOU TeOpuun
32 Ocroser g BuGmorexa LIOK

TCPMOANHAMHUKNU

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




ArperaTtHblie

33 COCTOSIHUS BEILIECTBA 6 bubmorexa LOK
' » ' https://m.edsoo.ru/7f41bf72
®da3oBbIe IEPEXOABI
Uroro no pazgeny 23
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
41 MICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
40 3JIEKTPUUYECKUN TOK. 13 bubnuorexa [JOK
' Toku B pa3mU4HBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 23
PesepBHOe Bpemst 0
OBUIEE KOJIMYECTBO 63

YACOB IIO ITPOTPAMME




11 KJIACC

Ne KoanuyecTBO Yyacos
HanmeHnoBanue pa3aesioB JyekTpoHHbIE (IU(PPOBBIE)
n/ KonTtposabHuble IlpakTu4ecKkue
U TeM NMPOrpaMMbIl Bceero o0pa3oBaTe/ibHbIE PeCypchl
n padoThbI padoThI
Pazpnen 1. JIEKTPOJANHAMUKA
MarsauTHog€ I0JI€. BuG OK
1.1 DneKTpoMarHuTHas 12 1 3 nommotexa I
https://m.edsoo.ru/7f41c97¢c
WHIYKUHUS
Hroro no pazneny 12 1 3
Paznen 2. KOJIEBAHUSI U BOJIHBI
MexaHn4deckue u
2.1 3JIEKTPOMATrHUTHEIC 10 1 bubmorexa [TOK
' P https://m.edsoo.ru/7f41c97¢c
KoJieOaHMs
29 MexaHn4ecKue u 5 | bu6nmoreka [JOK
’ DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢c
2.3 Ontuka 12 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 27 1 4

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIIEIHATLHON 4 1 bu6mmoreka [JOK
TEOPUUA OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4 1
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIEeMEHTHI KBAHTOBOM 6 bubmuoreka [JOK

OIITUKH

https://m.edsoo.ru/7f41c97¢c




bu6mmoreka [IOK

4.2 C 4
s https://m.edsoo.ru/7f41c97c
b K
4.3 ATOMHOE AP0 8 1 nomoreka 110
https://m.edsoo.ru/7f41c97c
Hroro no pasneny 18 1

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DneMeHThl aCTPOHOMUU U 5 bubnnorexa [HOK
' acTpOU3UKH https://m.edsoo.ru/7f41¢97¢c
Wroro no pazneny 5
Pa3nesn 6. OBOBIIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maroiee MOBTOPECHHE 2 Bubmorexa ITOK

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

Hroro no paszneny 2
Pe3epBHOE Bpems 0
OBUIEE KOJIMYECTBO 63 4

YACOB I10 [TIPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHbl
e padoThbI

IMpakTnyeckn
e padoThbI

JlaTa
H3Y4YeHH
b

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

UTB-4. BBOAHbIA MHCTPYKTAX MO
TeXHUKe 6e3onacHocTU. Pu3nKa —
HayKa o npupoge. Hay4Hble meToAbl
NO3HAHMA OKPYrKaIOLLLEro MMpa.
Ponb skcnepnmeHTa 1 Teopmu B
npouecce NO3HaHWA NPUPOAbI.
dKcnepumeHT B Gu3KKe.
MogenupoBaHue Gusnyeckmx
ABNEHMI M npoueccoB. HayyHble
rmnoTesbl. PU3nMYECKNE 3aKOHbI U
Teopuu. paHULbI NPUMEHMMOCTHU
dn3mMyecknx 3akoHoB. MpuHUMN
COOTBETCTBUA.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

Ponb 1 mecto ¢p13nKM B
dopMUpPOBAHUM COBPEMEHHOM
Hay4YHOW KapTUHbI MM1pPa, B
NpaKTUYECKOM AeATeIbHOCTU
noaen.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6

MexaHun4yeckoe ABUKeHue.
OTHOCUTENbHOCTb MEeXaHN4YeCcKoro
AsuxeHua. Cuctema oTcyéra.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508




TpaekTopua. MNepemelteHune,
CKOPOCTb (CpeaHAA CKOPOCTb,
MrHOBEHHas CKOPOCTb) U YyCKOpeHue
MaTePUANbHON TOYKK, UX NPOEKL MU
Ha OCU CUCTEMbI KOOPAMHAT.

PaBHOMepHOE NPAMOINHENHOE
AsuxkeHue. NpaprKn 3aBUCMMOCTU
KOOPAMHAT, CKOPOCTU, YCKOPEHMUS,
nyTM N NepemeLLeHns
MaTepuanbHOM TOYKN OT BPEMEHMN.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

PaBHOYCKOpeHHOEe NpAMOMHENHOe
AsumxkeHue. FpadmKmM 3aBUCMMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHMUS,
nyTM 1 NepemelLeHnn
MaTepuasibHON TOUKN OT BPEMEHM.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

Csob6oaHoe nageHune. YckopeHue
cBoboaHOro NnageHus.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

KpuBosiMHelHOE ABUKEHME.
[BuKeHne matepmanbHOM TOYKK No
OKPYYKHOCTU C MOCTOAHHOW MO
MOZY/H0 CKOPOCTbH0. Y/10Bas U
NMHeHanA cKopocTb. Mepuoa u
yacToTa obpalleHus.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada

LleHTpocTpeMnTeNbHOE YCKOPEHME.
PeweHue 3agay no Teme:

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8




"[BUKEHNE MaTepUasibHOM TOUYKHU
Nno OKpY»XHoCTK".

TexHuYecKue yCcTponcTea u
NpaKkTUYecKkoe NpUMmeHeHue:

bubmuorexa [JOK

TpeHua. Cyxoe TpeHune. Cnna TpeHuA
CKOJIbXKEHMA U CUJ1a TPEHUA NOKOA.

9
CMAOMETD, ABMMEHNE CHAPALTE, https://m.edsoo.ru/ff0c3be8
LenHble M peMeHHble nepeaayn.
MpUHUMN OTHOCUTENBHOCTU

10 lanunes. MHepumanbHblie cUMCTEMBI Bubnunorexa [IOK
oTcueTa. MNepB.biii 3aKoH HbloTOHa. https://m.edsoo.ru/ff0c3be8
Macca Tena. Cuna. NMpuHuun

11 cynepnosuumm cun. Bropoit 3akoH bubnmoreka [IOK
HbloTOHa A9 MaTepuanbHOM TOUKM. https://m.edsoo.ru/ff0c3d00

. TpeTnu 3akoH HbloTOHa anA Bu6nnorexa LIOK
MATEPManbHLIX TOHEK https://m.edsoo.ru/ffOc3e18
3aKoH BCEMMPHOTO TAroTeHus. Cuna
TAXecTu. NepBas KOCMUYECKasn

13 CKOpPOCTb. TeXHUYecKne ycTpomncTaa bubmorexa [[OK
M X NPUMEHEHME: ABUXKEHME httDS://m.CdSOO.TU/ffOC3f76
WCKYCCTBEHHbIX CMYTHUKOB .

” Cuna ynpyrocTtu. 3aKkoH lN'yKa. Bec Bubmorexa [TOK
Tena https://m.edsoo.ru/ff0c41a6
TpeHue. Buabl TpeHus (nokos,

15 CKONbKEHUSA, KaueHus). Cuna bubnmoreka [JOK

https://m.edsoo.ru/ff0c43d6




KoadppumumneHT Tpenmua. Cuna
CONPOTUBNEHUA NPU ABUNKEHUN TENa
B XKMAKOCTM nnu rase. TexHuyeckme
YCTPOICTBA U UX MPUMEHEHME:
NOALINMHUKN .

16

MocTynatenbHoe M BpalLaTe/ibHOe
ABUXKeHne abcoNtoTHO TBEPAOTO
Tena. MOMEHT Cu/ibl OTHOCUTENBHO
ocu BpalLeHus. Mnedo cunbl.
Ycnosua paBHoBecua TBEPAOro
Tena.

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

17

Nmnynbc maTepunanbHON TOUYKMK
(Tena), cuctembl maTepuanbHbIX
ToYeK. MMnynbc CUbl U UBMEHEHUN
MMMYy/ibca Tena. 3aKoH COXpaHeHMUs
MMNybca. PeakTUBHOE ABUKEHUE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

PaboTta cnnbl. MOLWHOCTb CUAbI.
KnHeTnyeckan sHeprma
maTepuanbHor Toukun. Teopema 06
M3MEHEHUWN KUHETUYECKOM SHEPTUN.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

MoTeHuManbHas aHeprusa.
MoTeHuunanbHas aHeprua ynpyro
aepopMmnpoBaHHOM NPYHKUHbI.
MoTeHuuWanbHas aHeprua Tena
861131 NOBEPXHOCTM 3EMAN.




20

MNoTeHuManbHbIE U
HenoTeHuManbHble cubl. CBA3b
paboTbl HENOTEHLMANbHbIX CUA C
M3MEeHEHNEM MeXaHN4YeCcKon
3HEepPrnmn cUcTeMbl Tel. 3aKoH
COXpPaHEHUs1 MeXaHNYecKoMn
3Hepruun. Ynpyrme n Heynpyrmue
CTO/IKHOBEHUA. TeXHMYecKme
YCTPOWMCTBA M NpPaKTUYecKoe
npuUMeHeHne: BOAOMET, KOMEp,
NPYUHHbIN MUCTOJET, ABUNKEHUNE
pakKer.

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

21

NabopaTtopHan pabota Nel
«NccnegosaHue cBa3mn paboTbl CUbI
C U3MEHeHMeM MeXaHUYeCKoM
SHepruu Tena Ha Nnpumepe
PacTAMKeHUA Pe3MHOBOrO KryTa».

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

22

KoHTponbHasa paboTa Nel no teme
«KnHemaTtuKa. JMuHaMmunKa. 3aKOHbI
COXpPaHeHUA B MexaHUKeY.

23

OCHOBHble NONOXKEeHMUA
MONEKYNA pHO-KMHeTM‘-IeCKOﬁ

TEOPUN N UX ONbITHOE obocHoBaHue.

BpoyHOBCKOE ABUNKEHME.

Andodysuns.

24

XapakTep ABuXKeHUa u
B3aMMOAEMNCTBMA YacTUL, BELLLEeCTBa.




Mogaenu cTpoeHus rasos,
KUAKOCTEN U TBEPAbIX TN T
0b6bACHEHWE COBICTB BELLECTBA Ha
OCHOBE 3TUX MoAaenen.

25

Macca n pazmep MoaekKyI.
Konunuectso Bewectsa. [locToAHHanA
Asoragpo.

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

26

Tennosoe paBHOBecHeE.
Temnepatypa n eé nsmepeHme.
LLIkana Temnepatyp Llenbcua. Lkana
TemnepaTtyp KenbBuHa.
TexHuUYecKune yCcTponcTea u
NpPaKTUYEeCcKoe NPUMEHeHMeE:
TepmomeTp.

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

27

Mogenb ngeanbHoro rasa.
OcCHOBHOE ypaBHeHUE
MOIEKYNAPHO-KMHETUYECKOM
TEOPUUN MAeanbHOro rasa.
TexHU4YecKune ycTpomcTea u
NpaKkTUYyeckoe NPUMeHeHune:
b6apomerTp.

28

AbconloTHasA TeMnepaTypa Kak mepa
cpegHelt KUHETUYECKOM aHeprnm
TENJIOBOrO ABUMKEHWUA YacTuL, rasa.
YpasHeHne MeHgeneeBa-
KnanelipoHa.




3aKoH [JanbToHa. [a30Bble 3aKOHbI.

bu6mmoreka [IOK

29
https://m.edsoo.ru/ff0c570e
NabopaTtopHan pabota Ne2

- «WccnegoBaHne 3aBUCMMOCTH Bu6morexa [IOK
MEXAY NAPAMETPAMM COCTOAHNA https://m.edsoo.ru/ff0c5952
pa3peeHHoro rasa».

M3onpouecchl B aeanbHOM rase ¢
NOCTOAHHbIM KO/IMYECTBOM

31 BeulecTBa. paduyeckoe bubanorexa [IOK
npeacTaB/ieHNe U30MNpPoL,Eeccos: https://m.edsoo.ru/ffOcSc36
n3oTepma, usoxopa, n3obapa.

TepmoamMHamuyecKas cuctema.
BHyTpeHHss aHeprus
TEePMOAMHAMUYECKOW CUCTEMBI U

1 cnocobbl eé n3ameHeHus. Bu6moreka [IOK
Konuuectso TensioThl n pabora. https://m.edsoo.ru/ff0c5¢36
BHYTpeHHAs 3Heprua 04HOaTOMHOIo
naeanbHoro rasa. lpadpuyeckasn
WHTepnpeTauusa paboTbl rasa.

Buabl Tennonepeaaumn:

33 TenaonpPoBOAHOCTb, KOHBEKLMA, bu6moreka LIOK
n3ny4yeHue. https://m.edsoo.ru/ffOcSefc
YnenbHas Ten10EMKOCTb BeLLLeCTBa.

34 Konnyectso tensoTbl Npu Bu6miorexa IOK

Tennonepeaaye. MNoHATMe 06
aanabatHom npouecce.

https://m.edsoo.ru/ff0c6230




35

MepBblii 3aKOH TEPMOAUHAMMKM.
npUMeHEeHNe NepBoro 3akoHa
TEPMOAMHAMMKM K U30MpPOoLEeCccaMm.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

36

HeobpaTMMOCTb NpoL,ECCoB B
npupogae. Bropoit 3akoH
TEPMOANHAMMKM

37

Tennosble mawmnHbl. MpuHLUUN
OEeNCTBUA TeNI0BbIX MalUUH.
MNpeobpa3oBaHue sHeprun B
TenaoBbIx MawwmrHax. KoapdpuumeHt
NoNe3HOro AeNCTBMA TENNOBOM
MaLUUHbI.

38

Unkn KapHo 1 ero koadppuumeHT
Nnosie3Horo Aencrems.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

39

3Konornyeckue npobaemsl
TenA03HepreTuKn. TexHNYecKTe
YCTPOICTBA M NPAKTUYECKOe
npumeHeHwve: aABuratenb
BHYTPEHHEero cropaHus, bbiToBoM
XONOAWUNBHUK, KOHAULMOHED.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

40

MapoobpasoBaHue N KOHAEHCALMA.
McnapeHue 1 KuneHue. yaenbHas
TenjaoTa NapoobpasoBaHms.
3aBMCMMOCTb TeMnepaTypsbl
KUMEHUS OT AaB/ieHuA.

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c63b6




41

A6coNtoTHasA U OTHOCUTE IbHASA
B/IAYKHOCTb BO34yxa. HacbIWweHHbI
nap. TeXHUYEeCKne yCTPoMCTBa U
NpaKTU4YecKoe NpMmMeHeHue:
TUTPOMETP U NCUXPOMETP,
KOJIOpPUMETP.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

42

Teépgoe Teno. Kpucrananyeckue n
amopdHble Tena. AHM30TPONUA
CBOWCTB KpUcTannos. Kuaxue
Kpuctannbl. CoBpemeHHble
maTtepwmanbl. TeEXHNYECKue
YCTPOMCTBA M NPaKTM4ecKoe
npumeHeHue: TeXxHo10rnn
Noay4YeHMA COBPEMEHHbBIX
maTtepuano, B TOM Yncne
HAHOMATEpPManoB n
HaHOTEXHOOTUM.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c65f0

43

MnasneHune n KpUCTanIMsaums.
YaenbHas TenoTa naaBaeHus.
Cybnnmaums.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

44

YpaBHeHWe Tens0Boro 6anaHca.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6820

45

KoHTponbHana paboTa No2 no Teme
«MonekynapHaa pusmnka. OcHOBbI
TEPMOAUNHAMUKN»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6bcc




dNeKTpusaums Ten. dNEeKTPUYECKUn

46 3apAa. [Ba BUAA SNEKTPUYECKUX bu6mmoreka [IOK
3apAanos. https://m.edsoo.ru/ff0c6bcc
MpPOBOAHMKM, ANINEKTPUKM U
noNynpoBOAHUKN. 3aKOH Butmorexa [IOK

47
COXPAHEHNA INEKTPUAECKOTO https://m.edsoo.ru/ff0c6ced
3apAaga.

B3aumogeiicteue 3apasfoB. 3aKOH

48 Ky/nioHa. ToYeUHblI 3N1eKTPUYECKUiA bubmuorexa [JOK
3apsa. https://m.edsoo.ru/ff0c6df2
dneKTpuyeckoe none.

HanpaxXEHHOCTb 3N1eKTPUYECKOoro
nons. NpuvHUMN cynepnosuuun Bubmorexa [IOK

| snexrpuseciux noneit. Nk https://m.edsoo.ru/ff0c6f00
HaNPAXEHHOCTN 3NEKTPUYECKOro
nons.

PaboTa cua 31eKTPOCTAaTUUECKOTO

50 nons. MoTeHumnan. PasHocTb bu6mmorexa [IOK
NoTeHLMaNnos. https://m.edsoo.ru/ff0c7018
MpPOBOAHVKMN U ANINEKTPUKM B

51 3/1eKTPOCTaTUYECKOM Moe. bu6mmorexa [IOK
[nanexkTpuyeckan NPOHULAEMOCTb. https://m.edsoo.ru/ff0c7126

50 IneKTpoéMKocTb. KoHaeHcaTop. bubmuoreka [JOK

https://m.edsoo.ru/ff0c72c0




53

DNeKTPOEMKOCTb NJ0CKOro
KOHAeHcaTopa. JHeprua
3apAKEHHOro KOHAEeHcaTopa.

54

NabopaTtopHan pabotaNe3
"NamepeHune 31eKTPOEMKOCTH
KOoHAeHcaTopa'.

55

MpuHLMN 4eACTBMA N NPUMEHEHUE
KOHAEHCaTOpPOB, KONUPOBaALHOTO
annaparta, CTPyMHOro npuHTepa.
dneKTpocTaTUYecKan 3awmra.
3asemneHune aneKkTponpubopos.

56

DNeKTpPUYeCcKuii Tok. Ycnosus
CYLLLECTBOBAHMA 3/IEKTPUYECKOrO
TOKa. MICTOYHMKM TOKa. [TOCTOAHHbIN
ToK. Cnna Toka. HanpsaxeHue.
DNeKTprnYecKoe conpoTuBaeHme.
YaenoHoe conpoTnsaeHme
BellecTBa. 3aKoH Oma anAa yyacTKa
uenu.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

MocnepoBaTtenbHoe, NapaanesbHoe,
CMeLlaHHoe coeanHeHne
npoBoAHMKOB. JlTabopaTopHas
paboTa N24 «W3yyeHue
CMeLUaHHOro coeaNHeHUA
pe3ncTopos».

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838




58

PaboTa sneKkTpuyeckoro ToKa. 3aKoH
Oxxoyna-leHuya. MowHoOCTb
3NIeKTPUYECKOro ToKa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpoABMKYLWAA cuna n
BHYTPEHHEe CONpoTUB/IEHNE
MCTOYHMKA TOKA. 3akoH Oma gna
NMOMIHOW (3aMKHYTOW) 3/1eKTPUYECKOA
uenun. KopoTkoe 3amblKaHMe.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

NabopatopHana paboTta No5
«M3mepeHne I4C UCTOYHMKA TOKA U
€ro BHYTPEHHEro ConpoTUBAEHUS».

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

KoHTponbHasa paboTa Ne3 no teme
«dNeKTpocTaTMKa. MoCTOAHHbIN
3N1EKTPUYECKUnit ToK»./Bcepocuiickan
npoBepoYHas paboTa

62

Oo6o0maromuit ypok
«DNEeKTpoAUHAMHKAY /
Bcepoccuiickas npoBepouHas
paborta

63

DNeKTPOHHasA NPOBOAUMOCTb
TBEPAbIX METaNN0B. 3aBUCMMOCTb
COMPOTUB/IEHMA METAN/IOB OT
TemnepaTtypbl. CBEPXNPOBOANMOCTb.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

JNEeKTPUYECKU TOK B BaKyyme.
CBOICTBA 3/IEKTPOHHBIX NYYKOB.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba




65

MonynpoBoOAHMKM, X cobcTBEHHAnA
M NpuMecHaa NPoBOANMOCTb.
CBolicTBa p—n-nepexoAa.
MonynpoBoAHMKOBbIE NPUBOPbI.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

INEeKTPUYECKUI TOK B pacTBOPAX U
pacnnaBax 3/1eKTPOJIUTOB.
DNeKTPOANTUYECKAA ANCCoLMaumA.
DNeKTponus.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

67

DNIeKTPUYECKUI TOK B rasax.
CamocTosTeNbHbIN U
HEeCaMoCTOATE/IbHbIN pa3paa,.
MonHua. MNnasma.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8a8a

68

dneKTpuyeckue npubopbl 1
YCTPOWCTBA U UX NpaKTUYecKoe
NpUMeHeHne: amnepmeTp,
BO/IbTMETP, PeOCTaT, UCTOYHUKN
TOKa, 3/1eKTpoHarpesaTe/bHble
NpubopbI, 3NEKTPOOCBETUTE/IbHbIE
npubopsbl, TEpMoMeTp
COMPOTUBNEHNA, BaKYYMHbI AMOA,
TEPMMUCTOPbI M GOTOPE3NUCTOPDI,
no/lynpoBOAHUKOBbLIN Anoa,
ranbBaHuKa. MpaBuia TeXHUKK
6e30nacHOCTW.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

KoaudecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposblie
n/n Tema ypoka Bcero Konrpoanmpie | Hpaxkruieckue f1[3y'{eﬂnﬂ :)Iﬁ};l)aI;OBaTeJILHbIe
padoThbI padoThI
pecypchl

UTB-4. BBOAHbIA MHCTPYKTaX MO
TexHuKe 6esonacHocTU. MoCcToAHHbIe
MarHuTbl. B3anmoaencrame NoCTOAHHbIX

1 MarHuToB. MarHutHoe none. Bektop 1 Bubnunorexa [IOK
MarHUTHOM UHAYKLUMW. NPUHLMN cynep https://m.edsoo.ru/ff0c9778
NO3ULMN MarHUTHbIX nonen. JInHum
MarHUTHOM MHAOYKUMMN.
KapT1Ha IMHUI MarHUTHOW MHAYKUMK
NOAS NOCTOAHHbIX MarHUToB. MarHuTHoe
no/e NpoBoAHMKa C TOKOM. KapTuHa
JNIVHUMA MHAYKUMKW MArHMTHOrO Noss Bu6nuorexa LIOK

2 ANMHHOTO NPAMOTO NPOBOAHMKA 1 ! https://m.edsoo.ru/ff0c98fe
3aMKYHYTOr0 KOJ1bLLeBOrO NPOBOAHMKA,
KaTyLWwKM c Tokom. OnbIT dpcTeaa.
B3sanmopeicTene NpoBOAHNKOB C TOKOM.
NabopaTtopHan pabota Nel «M3yyeHune Bubmorexa [TOK

3 MarHUTHOrO MO/A KaTyLIKN C TOKOMY, 1 1 https://m.edsoo.ru/ff0c98fe
[JelicTBME MarHUTHOrO NoAA Ha

4 NPOBOAHMK C TOKOM. Cuna Amnepa, ee | | bu6mmoreka [IOK
MoAy/b U HanpasaeHue. JlabopaTopHas https://m.edsoo.ru/ff0c9acO
pabota Ne2 «MccnepgoBaHme aencTens




NOCTOAHHOIO MarHMTa Ha PaMky C
TOKOM».

[elicTBue MarHUTHOro NoAA Ha
OBUXKYLLYIOCA 3aPAXKEHHYIO YacTuly.
Cwna NlopeHua, ee moaynb 1
HanpasneHue. [IBUKeHMe 3apArKeHHOM
YacTuLbl B O4HOPOAHOM MArHUTHOM
none. Pabota cunbl JlopeHua.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

fAiBNEHWE 3NEeKTPOMATrHUTHON MHAYKLUMMW.

MOTOK BEKTOPA MAarHUTHOMN MHAYKUMMN.
INeKTPOABMKYLLLAA CUNA UHAYKLMW.
DNEeKTPOABUKYLLAA CUa MHAYKUMN B
NPOBOAHWKE, ABUKYLLEMCA
nocTynaTesibHO B 04HOPOAHOM
MarHuTHom nosne. Buxpesoe
3/IeKTPUYECKOoe noJe.

3aKOH 3/1eKTPOMArHMTHOM MHAYKUUK
dapages. Mpasuno JleHua.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cal50

NabopaTtopHas paboTta No3
«WccnepoBaHve ABneHnn
3N1EKTPOMArHUTHOWM UHOYKLUMN Y,

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

MHAOYKTUBHOCTb. fiBNEeHue
CaMOUHAYKUUU. DNEKTPOABUKYLLAA
CU1a CaMOUHAYKLNN.




3Hepl'l/lﬂ MArHMTHOroO NONA KaTyLwKu C

bu6mmoreka [IOK

10 TOKOM. INEKTPOMarHUTHoe nose. https:/m.edsoo.ru/ff0cab82
TexHUYecKme yCTPoMCTBa U UX
NpUMeHeHMe: NMOCTOAHHbIE MarHuUTbI,

11 3NEeKTPOMArHUTbI, 31eKTpoaBuUraTeb, bubnuorexa [IOK
YCKOPUTENIN 3/1eMEHTaPHbIX YacTul, httDS://m.edSOO.rU/ff0C3d58
WMHAYKUMOHHasA neysb.

KoHTponbHan paboTa Nel no teme

12 «MarHuTHoe noJsie. 91eKTPOMarH1THasn bubnmorexa [IOK
VHAYKLMAY. https://m.edsoo.ru/ff0caf06
KonebatenbHas cuctema. CBobogHble
MexaHuYecKne KonebaHums.

13 lFapmoHuMyeckune KonebaHus. MNepuoa,

YyacToTa, amnanTyaa u dasa KonebaHuii.
MpPYXMHHBIA MaaTHUK. MaTemaTnyeckuit
MasTHUK. YpaBHEHME FaPMOHUYECKMX Bu6muorexa LIOK

14 konebarwii. Mpespalienne sHeprin npu hitps:/m.edsoo.ru/ff0cb820

rapMOHMNYECKMX KONebaHUAX.
NabopaTopHan paboTta Ned
«UccnepoBaHWe 3aBUCMMOCTM Nepuoaa Bu6morexa [IOK

15 Masibix KonebaHuii rpy3a Ha HUTK OT https:/m.edsoo.ru/ff0cb9c4
OJIVHbBI HUTU M Maccbl rpy3an.

KonebaTtenbHblt KOHTYP. CBOBOAHbIE BuG OK
HOIHOTEKA
16 3N1eKTPOMarHUTHble KofebaHus B 3

naeanbHoOm KonebaTesibHOM KOHTYype.

https://m.edsoo.ru/ff0cbb86




AHanorua mexay mexaHn4eCKnmm 1
INNEKTPOMATHUTHbIMU KonebaHnamu.

17

®opmyna TOMCOHA. 3aKOH COXpaHeHun
3HEepruun B naeanbHom KonebatesbHOM
KOHTYype.

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

18

MpeacTaBieHWe o 3aTyxaroLWwmx
KonebaHuax. BoIHYXAEHHble
MexaHn4yeckme KonebaHua. Pe3oHaHc.
BbIHy)Kp,eHHbIe 3/1eKTPOMarHmnTHbIe
KonebaHus.

19

MNepemeHHbI TOK. CMHYCOMAANbHbIN
nepemeHHbI ToK. MoLHoCTb
nepemMeHHoOro Toka. AMNIMTYAHOE U
AelicTByloLLee 3HaYeHMe CUAbl TOKa U
HanpAXeHus.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

20

TpaHcdopmaTop. NMponssoacTso,
nepegaya n notpebieHve
SNEKTPUYECKON IHEepruum.

21

TexHu4YecKume ycTpoiicTea u
NpPaKTUYecKoe NpUMeHeHwe:
3N1EeKTPUYECKUA 3BOHK, reHepaTop
nepemeHHOro TOKa, IMHUK
aneKTponepesau.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

IKONOrMYECKNE PUCKM NpU
NPOV3BOACTBE 3/IEKTPOIHEPTUN.

bubmuoreka [JOK
https://m.edsoo.ru/ff0cccOc




KynbTypa MCnonb3oBaHuUs
3N1EeKTPO3HEPrUK B NOBCEAHEBHOM
KU3HU.

23

MexaHu4ecKne BOJHbI, YCOBUSA
pacnpocTpaHeHusa. Mepnog,. CKopocTb
pacnpocTpaHeHna U ANIMHA BOJHbI.
MonepeyHble 1 NPOAOAbHbIE BOJHBI.
NHTepdepeHumna n andpakuma
MEXaHUYECKUX BOJIH.

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

24

3ByK. CKOpOCTb 3BYKa. [pPOMKOCTb 3BYKa.
BbicoTa ToHa. Tembp 3ByKa.

25

dNeKTPoOMarHUTHble BO/IHbI. YCNoBuMA
N3/ly4eHUA 3NEeKTPOMArHUTHbIX BOJIH.
B3anmHaa opmeHTaumna sektopos E,.Bun v
B 3/1EKTPOMArHNTHOM BosiHe. CBOMCTBA
31eKTPOMArHUTHbIX BOJIH: OTPaKeHUe,
npesomneHue, NoNApmU3aLmA,
anodpakuma, nHtepodepeHuma. CKOpoCTb.
LLIKana aneKTpomMarHUTHbIX BOJIH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc6f8

26

MprYMeHEeHWe 3N1EeKTPOMArHUTHbLIX BOJIH B
TEXHWUKe U 6bITy. MPUHLMMbI Pagnoceasn
W TenesnaeHusn. Passutme cpeacrs
cBs3u. Pagmonokauums.
NeKTpoMarHUTHOe 3arpasHeHune
OKpy:Katowel cpeapl. TexHUYecKue
YCTPOICTBA U NpaKTUYecKoe
NPUMEHEHME: My3blKajibHble

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350




WMHCTPYMEHTbI, a/1bTPa3ByKOBas
[AMarHoCTMKa B TEXHUKE U MmeauLmHe,
pafap, paAnonpuUeMHUK, TeNeBnsop,
aHTeHHa, TenedoH, CBY-neub.

27

KoHTponbHasa pabota Ne2 «KonebaHus u
BOJIHbI.

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd4e0

28

[eomeTpuryecKkasa onTmKa.
MpAMoONNHENHOEe pacnpoCcTPaHeHMEe
cBeTa B 04HOPOAHOM cpeae. ToueUHbIi
MCTOYHMK cBeTa. Jlyy cBeTa.

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cd7f6

29

OTpakeHue cBeTa. 3aKOHbI OTPaXKeHUs
cgeTa. [NoctpoeHune n3obpaxkeHnin B
N/IOCKOM 3epKane.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

MpenomneHune ceeta. 3aKOHbI
npesomneHuns ceeta. AGCONOTHbIN
nokasaTenb npenomnenHus. MonHoe
BHYyTpeHHee oTpaxkeHue. MpeaenbHbil
Yro/l NOJIHOTO BHYTPEHHErO OTPAXKEHMUA.

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

31

NabopaTopHan paboTta Ne5 «M3mepeHune
NoKasaTtens NpesloM/IEHNA. CTEKNAY.

32

ToHKas fMH3a. cobupatowme n
paccenBatoLme nH3bl. DOKycHoe
paccToAHMe M ONTUYECKas CUNa TOHKOW
NnH3bI. Popmyna TOHKOM NIMH3bI.
YBenunyeHue gaBaemoe JIMH30M.




33

MocTpoeHune nsobparkeHuii B
cobnpatoLmnX U paccemBaloLMUX INH3AX.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

NabopaTtopHas paboTta Ne6
«MccnepoBaHme CBOMCTB M3006pakeHN
B IMH3ax».

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

Oncnepcus ceeTa. CNOXKHbIN CcOCTaB
6enoro ceeta. LiBeT. JTabopaTopHas
pabota Ne7 «HabnogeHue gucnepcuu
cBeTar.

36

BonHoBan onTuka. MHTepdepeHums
ceeTa. KorepeHTHble UCTOUYHUKM.
Ycnosua HabaoaeHUA MakKCMMyMOB U
MUHUMYMOB B UHTEPBEPEHLMOHHOW
KapTWHe OT ABYX CUHOA3HbIX
KOrepeHTHbIX NICTOYHUKOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf862

37

Ondpakuma ceeTa. AndpakumnoHHas
pelwéTKa. Ycnosue HabnwogeHun
rNaBHbIX MaKCMMYMOB NpWU NageHnn
MOHOXPOMAaTMYECKOrO CBETa Ha
ANPPaAKLMOHHYIO peLleTky.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42

38

onepevyHOCTb CBETOBbIX BOJH.
Monapunsauna ceeta.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cfc68

39

Mpegenbl NPUMEHMMOCTH
reomeTpuyeckoin onTuKkK. TexHuyeckme
YCTPOICTBA U NpaKTUYecKoe

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf6f0




NPMMEHEHME: O4YKM, Niyna, GoToannapar,
MWKPOCKONM, Te/IeCKor, BOJIOKOHHanA
ONTUKA, ANDPAKLMOHHAA PeLLeTKa,
nonapoua. Ycnosus nx 6esonacHoro
npuMeHeHuA.

MPaHMLLbl NPUMEHUMOCTH KNaccuyecKom
MexaHUKW. MocTynaTbl cneunanbHoM
TEOPUN OTHOCUTENBHOCTY:

bu6mmoreka [IOK

40
VIHBAPMAHTHOCTL MOAY/IA CROpOCTH https://m.edsoo.ru/ffOcfe16
cBeTa B BaKyyMe, NMPUHLMAN
OTHOCUTENIbHOCTWN DUHLUTEMHA.
OTHOCUTE/IbHOCTb OAHOBPEMEHHOCTY.

41 3amefneHne BpemMeHU 1 CoKpaLleHne bu6mmoreka [IOK
L/IHBI. https://m.edsoo.ru/ffOctfc4
JHeprua n UMNyNbC PeNATUBUCTCKOMN

" YyacTuubl. CBA3b MacChbl C 3Hveprmem n BuGmuorexa LIOK
UMMYJIbCOM PENATUBUCTKOMN YacTULbl. https:/m.edsoo.ru/ff0d01 5e
SHeprua nokos.
KoHTponbHana paboTa Ne3 «OnTukKa.

43 OCHOBbI CreLmanbHol Teopum bubmuorexa [JOK
OTHOCUTENIbHOCTN Y https://m.edsoo.ru/ff0d04a6
@®oToHbl. Popmyna NnaHKa cBA3M

44 3Heprmum GOTOHA C ero YacToTom.

SHeprusa n umnynbc GoToHa.




OTKprTMG nuncchegoBaHme

bu6mmoreka [IOK

45 doToadpdekra. OnbiThl A. I'. CToneTosa. https://m.edsoo.ru/ff0d0302
3akoHbl poToadPeKTa. YpaBHeHME

46 liHWTelHa ana ¢oToaddekTa. bubnmorexa [IOK
«KpaCHaﬂ rpaHuLa» ¢OTO3¢¢EKT3. https://m.edsoo.ru/ff0d091a
[asneHune ceeta. OnbiTbl 1. H. BuGnnorexa LIOK

47 Nebepnesa. Xummnyeckoe gencremne ceera. https://m.edsoo.ru/ff0dOafa
TexHWYecKme ycTponcTea 1
NpPaKTUYeCcKoe NPUMeEHEHME: Bu6mmorexa LIOK

43 $oTO31IeMEHT, POTOAATUMK, CONHEYHASRA https://m.edsoo.ru/ff0dOafa
b6aTapesn, ceeToamos,
PelweHune 3aga4 no Teme «dnemeHTbl BuGuorexa [IOK

49 i
KBAHTOBOM ONTUKIA». https://m.edsoo.ru/ff0dOca8
Mogenb atoma TomcoHa. OnbITbl

50 Pesepdopaa no paccesHUIO a-4acTuL, Bbubnunoreka [IOK
ﬂnaHeTapHaﬂ moaenb aToma. https://m.edsoo.ru/fdeOfd2
Moctynatel bopa. N3nyyeHne n
nornouieHe GOTOHOB Npu Nepexoae

51 aToMa C OAHOTO YPOBHA SHEPTUM HA
Opyroin.
Buabl cnektpos. CNeKkTp ypoBHe

5 3Heprumn atoma Bo4opoaa. TexHn4yeckue bu6mmoreka [IOK

YCTPOICTBA M NpaKTUYeckoe
NPYMEHEHME: CNEKTPabHbIM aHaNU3

https://m.edsoo.ru/ff0d1162




(cnekTpockon), nasep, KBaHTOBbIM
KOMNbloTep.

53

BosHOBbIe CBOWCTBA YacTuL,. BonHbl e
bpoiina. KopnyckynsapHO-BOJIHOBOM
ayanusm. CNoHTaHHOE U BbIHYXAEHHOoe
n3nyyeHue.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

JKCNepuMmeHTbI, LOKa3bIBaKOLWMe
CNOXKHOCTb CTpOoeHMA aapa. OTKpbITUE
paguoakTusHocTU. OnbITbl Pesepdopaa
no onpeAesieHNIo cocTaBa
PagMOaKTUBHOTO N3YYEHUS.

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

55

CsoiicTBa anbda-, 6eta-, ramma-
n3NyyeHuA. BanaHme pagmoakTMBHOCTU
Ha »KMBble OpraHN3mbl.

56

OTKpbITUE NPOTOHA U HEUTPOHA.
HyKknoHHas mogenb sapa lenseHbepra-
MBaHeHKo. 3apaa agpa. Maccosoe Yncno
Aagpa. M3otonol. Anbda-pacnag.
INEeKTPOHHbIN 1 NO3UTPOHHLIN BeTa-
pacnag. lamma-usnyyeHue. 3akoH
paAnoaKTMBHOIO pacnaaa.

57

JHeprus cBA3M HYK/JOHOB B A4pe.
AnepHble cunbl. JeddeKT macchl Aapa.
floepHble peakunm.




58

JdeneHve u cuHTes agep. AgepHbIn
peakTop. TepmosaaepHbIi CUHTES.
ATomHas 6omba. Mpobnemsi,
nepcneKkTUBbI A4ePHON IHEPTETUKMN.
3KoNorMyecKme acneKkTbl SAepHOM
3HEPreTUKMU.

59

dnemeHTapHble Yactmubl. OTKpbITHE

nosutpoHa. Metoapl HabnaeHUA U

perncTpaumnm snemeHTapHbIX 4YacTULl.
Kamepa BunbcoHa.

60

dyHAaMeHTaNIbHble B3aMMOLENCTBUA.
EANHCTBO PU3NYECKOM KapTUHbBI MUpPa.

61

KoHTponbHan pabota Ned "dnemeHTbl
KBaHTOBOW oNTUKKU. CTpoeHne aToma.
ATOMHoOEe sapo".

62

3Tanbl Pa3BUTMA aCTPOHOMUM.
NPUKN3LHOE U MUPOBO33PEHYECKOe
3HayeHue acTpoHomun. Buga 3Bé3gHoro
Heba. Co3Be3ams, ApKMe 3BE3apl,
NAaHETbI, UX BUOUMOE ABUXKEHME.
ConiHeYHas cuctema.

63

ConHue. ConHeYyHaa akTUBHOCTb.
McTouHuK aHeprumn ConHua 1 3B€34.

64

3BE34bl, UX OCHOBHbIE XapPaKTEPUCTUKMN.
Ounarpamma "cnekTpanbHbIi Knacc -




cBeTMmoOCTb". 3BE3bl rnaBHOM
nocnegoBaTenbHOCTU. 3aBUCUMOTb
"Macca - ceeTMmocTb" AN 3Be3/,
rnaBHOM NOCNe0BaTe/IbHOCTU.
BHyTpeHHee cTpoeHue 3BE3A.
CoBpemeHHble npeacTaBieHns o
npoucxoxaeHnn u ssontoumm ConHua u
3B€374,. JTanbl }XU3HW 3Be34,

65

MneuHbii MyTb — Hawa ManakTuKa.
MonoxeHune n asmxeHne ConHua B
lanakTuke. Tunbl ranakTuK.
Pagnoranaktmkm n kBasapbl. YépHble
Ablpbl B AApaX ranakTuK.

66

BceneHHas. PacwmpeHue BceneHHo.
3aKoH Xabbna. PazberaHue ranakTuk.
Teopua bonblioro B3pbiBa. Pennkrosoe
nsnyyeHue. MaclwTabHas CTpyKTypa
BceneHHon. MeTaranakTuka.
HepeleHHble Npobembl aCTPOHOMUM.

67

O6o6maromuit ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax eaTeTbHOCTH
YeJIOBeKa
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHON NMPOrPaMMBbI CpelHero o01ero od0pasoBaHus

10.1

JleMoHCTpHpOBaTh Ha TpUMEpax poib M MecTo (U3UKH B
(GOpMUPOBAHUN COBPEMEHHON Hay4YHOW KapTHUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOT U, B IPAKTUUECKOH AESATEIbHOCTU

Jonen

10.2

Y4uuThIBaTh T'PaHMLbl MPUMEHEHHs M3YYEHHBIX  (U3NYECKUX
MOJIeJIE: MaTepuanbHas TOYKA, MHEPLMAIbHAs CHUCTEMAa OTCYETA,
a0COJIIOTHO TBEPAOE TEJIO, UACANBHBIN I'a3; MOJEIN CTPOCHUS Ta30B,
JKUJKOCTEH M TBEPABIX TEJ, TOUECUHBIN NIEKTPUYECKUN 3aps] — IPH

PCLIICHUN Q)HSHHGCKI/IX 3aJa4

10.3

Pacno3naBath dusndeckue siBJIeHUS (TPOIECCHl) U OOBACHITH UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJSPHO-KMHETHYECKOH TEOpHH
CTPOCHHSI BEIIECTBA M JJIGKTPOJWHAMHUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBIKEHHE, CBOOOTHOE MaJICHIE
TeJ, JBM)KEHUE IO OKPYXHOCTH, MHEpLUs, B3aUMOJCIHCTBHE TEIl;
mud¢y3us, OpPOYHOBCKOE JBI)KEHUE, CTPOCHHE KHUAKOCTEeH U
TBEPABIX Tel, W3MEHEeHHe 00béMa Ten NpU HarpeBaHUU
(OXJaxJaeHnn), TEIJIOBOE PaBHOBECHE, MCIIapeHue, KOHJCHCaIlus,
MJIaBJICHUE, KPUCTALIU3AlMs, KUIMEHHWEe, BIAXHOCTh BO3AYyXa,
MOBBIIICHUE JaBJICHHUS] Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM
cocyle, CBSI3b MEXIy TlapaMeTpamMH COCTOSHHS Tra3a B

M30Mpolieccax; JIEKTPU3AUS TeJl, B3aUMOJICHCTBUE 3apsIIOB

10.4

OnuceiBaTh MEXaHMYECKOE JIB)KEHHUE, HCIONb3ysd (u3nueckue
BEJIMYUHBI: KOOPJIMHATA, ITyTh, IEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIA, HMIYJbC Tejla, KHHETHYECKas DHEprusd,
NOTEHIMAJbHAs JHEPrusi, MeXaHuueckas paboTa, MexaHHWdecKas
MOIIHOCTb; INpPH ONHUCAHUM IPABUIBHO TPAKTOBaTh (hU3MUECKHM
CMBICJI HUCHOJb3YyEMBIX BEJIMYMH, MX OOO3HAYEHHUS WU EIUHUIIBI,
HaXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY

C ApYI'uMH BCIUYNHAMUA




10.5

OnuceiBaTh HM3Y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC
SIBIICHUS, UCIOJB3ys (U3MUYECKUE BEIMYMHBI: JIaBJICHUE Tasa,
TEMIIepaTypa, CpeAHss KHHETHYECKas DJHEPrusi XaoTUYECKOIro
JBYDKEHHUS MOJICKYJI, CPEIHCKBaJpaTHYHas CKOPOCTb MOJICKYII,
KOJIMYECTBO  TCIUIOTHI, BHYTPEHHsSs OSHeprusi, pabora rasa,
KO3((PUIMEHT TOJE3HOr0 NEWCTBHS TEIUIOBOIO JIBUTATENs; IPHU
ONMUCAaHWKM  TPABWIBHO  TPAaKTOBaThb  (DU3UYECKUHA  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX 0003HAUCHHS W CIUHHIIBI, HAXOIUTh
(bOopMyJibl, CBS3BIBAIONIME JAHHYI0O (DU3HYECKYIO BEIMUYUHY C

APpYyTUMH BCIIMYMHAM

10.6

OnucelBaTh M3yYEHHbIE >JEKTPUUYECKUE CBOWCTBA BEIECTBA U
DIIEKTPUYECKUE SBICHHSA (TPOLECCHI), HUCHOIB3Yys (pusmueckue
BEJIMYMHBL:  DJIEKTPUYECKHM  3apsii,  JJIEKTPUYECKOE  TOJE,
HaIpsOHKEHHOCTh 110JIA, IIOTEHLHAJ, Pa3sHOCTh IIOTCHLUAJIOB; IIpU
ONMCAaHUHM  TPAaBHIBHO  TPAKTOBaTh  (DUBWYECKHIA  CMBICIH
UCIIOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHHUS M €IMHUIIbI, YKa3bIBATh
(bopMyIbl, CBA3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BEIUYHHY C APYTUMU

BCINYHNHaAMH

10.7

aHaAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, HCHOIb3Ys
¢du3nyeckre 3aKOHbI U MPUHLUIBL 3aKOH BCEMUPHOTO TATOTEHUS, I,
IT u III 3akonb! Hpr0TOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOW IHEPTUH,
3aKOH COXPaHEHUs UMITYJIbCa, IPUHIIUII CYIIEPIIO3ULIAN CHJT, TPUHIUIT
paBHOIIpaBUsA MHEPLUMAIBHBIX CHUCTEM OTCYETA; MOJIEKYJIIPHO-
KMHETUYECKYH0 TEOPHUIO CTPOCHMS BEIIECTBA, Fa30BbIEC 3aKOHBI, CBA3b
CpeIHEW KMHETHYECKOW SHEPrMU TEIUIOBOTO JIBMXKEHMS MOJIEKYI C
a0COJIIOTHOM TeMITepaTypol, MePBbIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHs DJIEKTPUYECKOro 3apsja, 3akoH KyioHa; mpu 3TOM
pa3nnyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYeCKOe

BbIpaXXEHHE U yCIOBUS (TPaHMIIbI, 00JIaCTH) TPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIE HPUHIUIBI JEHCTBHS MAaIlIWH, MPUOOPOB H
TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS UX 0€30MacHoro

HCIIOJIBb30BaHUA B HOBC@)IH@BHOﬁ JKHU3HU

10.9

BEIOTHATE IKCTIEPUMEHTHI TT0 UCCIICAOBAHUIO (PHU3UICCKUX SBICHHHA
U TIPOIIECCOB C HMCIOJIb30BAHHEM INPSIMBIX M KOCBEHHBIX M3MEPEHHIA;
pu 3ToM (OPMYIHPOBATE IPOOIEMy (3a1a4y) U THIIOTE3Y y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEIJIO0KEHHOTO

000pyAOBaHUS, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI




10.10

OcymiecTBIATh OpPSMbIE U KOCBEHHBIE M3MEpPEHUS (UINUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHS H

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKH HOFpGIHHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXIy (PU3NYSCKUMH BEIUYMHAMH C
MCIIOJIb30BaHUEM MPSAMBIX H3MEPEHHM; HPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCHpPOBaTh pPE3yJIbTaThl IOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETTMYHH B BHJIC TAOIHI] U TPaQUKOB, ACTIATh BBIBOIBI 11O

pe3yJibTaTaM UCCIIe0BaHUs

10.12

CobOmromate mpaBmiaa 0€30MacHOrO Tpyna TpU  HPOBEICHUH
UCCIIC/IOBAaHWI B paMKax y4eOHOro SKCIIEpUMEHTa, Y4eOHO-
UCCIIEI0BATEIbCKON M MPOEKTHON JEATEIbHOCTH C MCII0JIb30BaHUEM

U3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemarp pacu€rHble 3a/1a4ul ¢ IBHO 33JJaHHON (PU3MUECKON MOJAENBIO,
UCTIONB3YSl (DU3MUECKHE 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaIH3a
YCJIOBHS 3a7adyd  BbIOMpATh (DUUYECKYI0 MOJENb, BBIICTATH
bus3nyecKre BeTMYUHBI B (POPMYJIBI, HEOOXOIUMBIC IS €€ PeIIeHus,
MPOBOJIUTh pPAacy€Tbl M OLEHHUBATh PEAIbHOCTh MOJYYEHHOIO

3HA4YCHUA (1)1/1314%01(0171 BCIIMYHUHBI

10.14

Peniate KauC€CTBCHHBLIC 3aJadu: BBICTpAanBAaTh JJOTNYCCKHU
HCIMIPOTHUBOPCUUBYIO LICTIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOfI Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUS

10.15

Hcnonb3oBaTh NOpU  pELIEHUHM Y4YEOHBIX 3aJau COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHUHU [UIsl IOMCKA, CTPYKTypUpPOBaHMS,
MHTEPIIPETAllMU U TPEJCTABICHUsI YUYeOHONH M Hay4HO-TOIMYJISIPHOU
UHpOpPMalNH, TOTYYSHHON U3 Pa3IMYHBIX UICTOUHUKOB; KPUTUYECKH

AHAJIU3UPOBATDH MMOJIYy4YaCMYIO I/IH(I)OpMaI_II/IIO

10.16

[TpuBOANUTE MpHUMEpPHI BKJIAJa POCCUHCKUX M 3apyOEkKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonk30BaTh TEOpEeTUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN
KU3HH N1 oOecriedeHHsi 0O€30MacHOCTH TpU  OOpaIlleHuu ¢
npubopaMl U TEXHMYECKHMHU YCTPOMCTBaMH, [UIsl COXPAaHEHUs
3MI0pPOBbS. M COONIOJCHHSI HOPM JKOJIOTUYECKOTO TIOBEACHUS B

OKpY’KaIoIIeH cpene

10.18

PaGoTaTh B rpyme ¢ BHIIOIHEHUEM Pa3IMYHBIX COLUATIBHBIX POJICH,
IUTAHUPOBaTh  pabOTy TPYIIbl, pPAalMOHAIBHO  pacHpeneisTh

00SI3aHHOCTH H IJIaHUPOBATh OCATCIBHOCTE B HCECTaHAAPTHBIX




CUTyalusaX, aICKBATHO OLCHHMBATL BKJIAJ KaXKXAOTO0 U3 YYaCTHHUKOB

IPYIIBI B pelICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

11.1

JleMOHCTpHpOBaTH Ha TMpUMEpax poJib U MeCTO (U3UKH B
(GhOopMHUPOBAHUH COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKOU IEATEIbHOCTH

J'IIO,Z[CIZ, OCJI0CTHOCTh U CAMHCTBO (I)HSquCKOfI KapTUHBI MHUpa

11.2

YuuThIBaTh TpAaHUIBl TNPUMEHEHUS HM3YyYCHHBIX  (DU3HYECKHUX
MOJIEJIEH: TOUYCUHBIN JIEKTPUUECKUN 3apsi, AAepHas MOJENb aTOMa,

HYKJIOHHag MOACJIb aTOMHOTO S Apa IIPpHU PCIICHUN (1)I/I3I/I‘IGCKI/IX 3aga4

11.3

PacrioznaBath duszndeckue siBjaeHUs (MPOIECChI) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB AJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusmkm:
DIIEKTPHYECKasi MPOBOAMMOCTB, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHUTHOE  JEHCTBHS  TOKa,  B3aWMOJEHCTBHE  MAarHHUTOB,
DIIEKTPOMArHUTHAS WHAYKIUS, JEHCTBHE MArHUTHOTO TIONS Ha
MPOBOAHUK C TOKOM U ABWXKYIIMICS 3apsiji, 3JIEKTPOMAarHUTHBIE
KojeOaHusT W BOJIHBI, INPSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
OTpa)keHHEe, MpeloMJIeHHe, UuHTepdepeHuus, AuUPpakuus u
HOJIsIpU3alus CBeTa, AUCIIEPCUsl CBeTa, (POTOAIEKTPUUECKHH YPPeKT
(porodddexT), cBeTOBOE AaBleHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJIOPO/a, eCTECTBEHHass W HCKyCCTBEHHAs

pPaarnOaKTUBHOCTD

114

OmnuceiBaTh HW3y4Y€HHBIE CBOWCTBA BeEmIeCTBA (DJIEKTPUUYECKHUE,
MarHUTHBIE, ONITUYECKHE, DIIEKTPUIECKYIO TPOBOIUMOCTH PA3TMIHBIX
Cpel) M DIEKTPOMArHUTHBIE SBIEHUS (TPOIECCHI), HUCIONB3Ys
dbuznuecKue BENUYHMHBL: JJCKTPUUYECKUW 3aps], CHIIa TOKa,
AIIEKTPUYECKOE  HAIpPSHKEHHE, JJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnuanoB, J/[C, paboTta Toka, HHIYKIMS MAarHUTHOTO
nosst, cuna Awmmnepa, cuina JlopeHia, MHIYKTUBHOCTb KAaTYIIKH,
SHEPrUsl JIEKTPUYECKOTO U MArHUTHOTO TOJEH, Mepuoa U 4acToTra
Kosie0aHui B Kose0aTeIbHOM KOHTYpE, 3apsij U cujla TOKa B Ipolecce

FapMOHMYECKHX  AJICKTPOMArHUTHBIX  KosneOaHuil,  QokycHoe




pacCTodHNUC U ONTHYCCKAA CWJia JIMH3BI; IIPU OMUCAHUU IIPABUIIBHO
TPAKTOBATH (bI/ISI/ILIeCKI/Iﬁ CMBICJI HCIOJIb3YCMbBIX BCIWYHUH, HX
0003HAYEHHUS H CIAWHUIBI; YKa3bIBaTb (bOpMy.]'IBI, CBA3bIBAIOIIHNC

JaHHYIO0 (PU3UYECKYIO BETUYUHY C IPYTUMH BEIMYMHAMHU

11.5

OnuceiBaTh  HM3y4YEHHBIE KBAaHTOBBIC SIBICHHMS W IPOLECCHI,
UCIOJb3Ysl (PU3MUECKUE BEIUYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI U 4aCTOTa CBETa, YHEPTHUS U UMIYJIbC (POTOHA,
IIEpHO/JI IOJypaciajia, SHEPIusl CBS3U ATOMHBIX sII€p; IPU OIMCAaHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3MYECKUH CMBICH  HCIOJIb3yEMbIX
BEJIMYMH, HUX OO0O3HAYEHUS M EIAMHMLBI;, YKa3blBaTh (OPMYJIBL,
CBS3BIBAIOIINE JAHHYIO (U3WYECKYI0 BEIMYUHY C JIPYTHMH

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

11.6

AHam3upoBaTh (U3NYECKUE TMPOLECChl W SBJICHUS, WCIOJIb3YS
¢u3nvecKkue 3aKOHBI M NPUHOUIBL 3akoH OMa, 3aKOHBI
MOCJICIOBATEILHOTO W IMApaUICIbHOTO COSAUHEHUS IMPOBOIHHKOB,
3akoH JIxoyns — JleHIa, 3aK0OH 3IeKTPOMarHUTHOM WHIYKIIMH, 3aKOH
MPSIMOJIMHEMHOTO  PaclpOCTPaHEHUsT CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IPEJIOMIIEHUs CBETa, ypaBHEHUE ODWHIITEHHa i
dororddekra, 3aKOH COXpPAHEHHS HHEPTUU, 3aKOH COXPaHEHHS
MMITYJIbCAa, 3aKOH COXPAaHEHHUs »>JIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHUsT MacCoBOTO 4YHWCIa, TOCTyJarel bopa, 3akoH
pPaIMOaKTUBHOIO paclaja; IMpd ITOM pas3jinyarh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHHE U YCIOBHS

(rpaHuILIbl, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITL HAIllpaBJICHUEC BCKTOpa HWHAYKIUHW MArHUTHOT'O I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CHUJIbI HopeHua

CTpOI/ITB n  OIIMChIBATHb I/I306pa)KCHI/IC, co3gaBacMo€ IIIIOCKHUM

3€pKajOM, TOHKOW JINH301

11.9

BBINONHATE SKCIIEPUMEHTHI M0 UCCIIEAOBAHUIO (PU3UUECKUX SBICHHH
U TIPOLIECCOB C UCMOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX U3MEpPEHUIL;
pu 3TOM (OpPMYIUPOBATH MPoOIIeMy (3a7a4y) U TUIOTE3y y4eOHOTo
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEJIOKEHHOTO

060py,£[0BaHI/ISI, MPOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBOBI

11.10

OcyuiecTBisITh NpSIMBIE W KOCBEHHBIE HU3MEpPEHHUS (UINYECKUX
BEJINYMH; TIPU 3TOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEpPEHHS U

HCIIOJB30BaTh N3BCCTHBIC MCTOJbI OLICHKH HOFpCH_IHOCTeI‘/’I I/I3MepeHI/II71




11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYHH C UCTIOIB30BaHUEM
OpSIMBIX WU3MEPEHUN; NpPU OTOM KOHCTPYHpPOBaThb YCTaHOBKY,
¢bukcupoBaTh pe3yNbTaThl MOJYYEHHON 3aBUCHMOCTU (PU3MUECKHX
BEJIMYMH B BUie TaOIUI] U rpaduKoB, 1eJaTh BHIBOJIBI IO pe3yIbTaTaM

HUCCICI0BaHUA

11.12

CoOmomaTh TpaBwia 0e€30mMacHOro TpyJda TpH  TPOBEIACHHH
UCCIIEIOBAaHUI B paMKax ydeOHOTO OJKCHEpPHMEHTa, YydeOHO-
HCCIIEN0BATENBCKON U IPOEKTHOM AEATEIBHOCTH C UCIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOICTB U 1a00paTOpPHOro 000pyA0BaHUS

11.13

Pemrate pacu€THbie 3a/1a4M C SIBHO 3aJaHHON (PU3UIECKON MOJIEIBIO,
UCNONb3ysl (PU3MYECKHE 3aKOHBbI M NPHUHIMIIBI, HA OCHOBE aHAJIN3a
yCIOBMS 3aJaud  BbIOMpaTh (PU3MUECKYI0 MOJAEIb, BBLACIATDH
¢du3nveckre BeIMIUHBI U (HOPMYJITBI, HEOOXOIUMBIE /TS €€ PEIICHHS,
IPOBOAMTH pacu€Thl U OLIEHUBATh PEAIbHOCTb IOJIYYEHHOIO

3Ha4YCHUA (I)HSHHCCKOﬁ BCINMYHMHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aJa4u: BBICTpanBaThb JOTHYCCKH
HCIIPOTHUBOPCUUBYIO LICTIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC

3aKOHBI, 3dKOHOMCPHOCTH U (1)I/I3I/IquKI/Ie SABJICHUA

11.15

Hcnonp30BaTh NOpU  pELIEHUHM Y4YeOHBIX 3aJjau COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMM JUIsl TIOUCKA, CTPYKTYPHPOBAHUA,
MHTEPIIPETAllMU U TPEJCTABICHUsI YUYEOHON M Hay4HO-TOIYJISIPHOU
uH(pOpMaLKH, TOJyYEHHON U3 Pa3IMYHbIX UCTOUHUKOB; KPUTUYECKU

AHAJIN3UPOBATDH MMOJIYYaCMYIO I/IH(I)OpMaI_II/IIO

11.16

OOBSACHATH MPUHLIMIIBI AEUCTBUSA MalINH, MPUOOPOB U TEXHUYECKHUX
YCTPONCTB; pa3inyaTh YCIOBHsS WX O€30MaCHOTO HCIOJIb30BAHUS B

HOBCEIHEBHOMN KU3HU

11.17

[TpuBOANUTE MpHUMEpPHI BKJIAJa POCCUHCKUX M 3apyOEkKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MIPOIIECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonk30BaTh TEOpEeTUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN
KU3HH JJI1  oOecrieueHHs O€30MacHOCTH TpU  OOpAIIEeHUH C
npubopaMl U TEXHMYECKHMHU YCTPOMCTBaMH, [UIsl COXPAaHEHUs
3MI0pPOBbS. M COONIOJCHHSI HOPM JKOJIOTUYECKOTO TIOBEACHUS B

OKpY’KaIoIIeH cpene

11.19

PabGotaTh B rpyIme ¢ BBIOJHEHHUEM PA3IMYHBIX COLHAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYNINBI, PALMOHAIBHO  pPaclpenessiTh

0053aHHOCTH U IJIAaHUPOBAaTh ACATCIBHOCTL B HECTaHAAPTHBIX




CUTyallUAX, aACKBATHO OLCHHUBATH BKJIAA KaXIOro M3 YYAaCTHUKOB

IPYIIIBI B PEIICHUE pacCMaTpUBaeMOi MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kox
pasjaena

Konx nposepsiemoro
3JIeMEHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o mnpupone. Hayunbie
METO/1bl IO3HAHUS OKPY’KaroIiero Mmupa. Poib
JKCIEpUMEHTAa M TEOpUM B  IIpoOLECcCe

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

1.2

MogenupoBanue (U3NYECKUX SBICHUN U
IIPOLIECCOB. Hayunsre TUITOTE3HI.
dusnueckue 3aKOHbBI M TeOopuu. ['paHUIbI
OPUMEHUMOCTH  (U3MYECKHX  3aKOHOB.
IIpuamun  cootsercTBusa. Pomp u  mecto
¢u3ukn B (QOPMHPOBAHUU COBPEMEHHOMU
HAayYHOM KapTHUHBI MHUpA, B INPAKTUYECKOU

NEeITEILHOCTH IO

MEXAHUKA

##HPartt#KUIHEMATHUKA

2.1.1

Mexannueckoe BUKEHUE.
OTHOCHUTEIHHOCTD MEXaHUYECKOT'O

nBuxkeHus. CucreMa orcuéra. TpaekTopus

2.1

2.1.2

[lepemerienue, CKOpOCTh (CpeHSs CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) W  YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIMU Ha OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHENHOE  JBUKCHHUE. I'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUS, OyTM W NepeMelieHUs

MaTepHaHBHOﬁ TOYKHU OT BPECMCHU




2.14

CBobOonHoe masieHne. Y cKopeHue

CBOOOIHOTO MaICHUS

2.1.5

KpuBonuneiinoe aBuwkeHue. PaBHOMepHOE
JNBIKEHUE  MATEpPUAIbHOW  TOYKH IO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JTMHEHHAas
CKOpPOCTb. [lepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

Texnuyeckue  ycTpoiicTBa:  CIIMIIOMETP,
JBIDKEHUE CHAPSIOB, IETTHBIE U PEMEHHBIC

nepcaadu

2.1.7

IIpakTueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctH.  MccnenoBanue
COOTHOUIEHUS MEXIY MyTSAMH,
IIPOMJICHHBIMU TEJIOM 3a IIOCJIEIOBATEIIbHBIC
paBHbIE  IPOMEKYTKHM  BpPEMEHU  IpHU
PaBHOYCKOPEHHOM JIBH)KEHMM C Ha4aJlbHOU
CKOpPOCTBIO, paBHOM Hymwo. HM3ydenue
JBWKEHHs IIApUKA B BA3KOM KUIKOCTH.
W3ydenue nBuXKeHUs Tena, OpPOIIEHHOTO

TOPHU30HTAJIBLHO

2.2

HH#PartH# IMTHAMUKA

2.2.1

[TpunImMn OTHOCHUTEILHOCTHU T"amunes.
IlepBriii 3akoH HeroTona. MHepunanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHImn cynepno3unun

CHUJI

223

Bropoi1 3akon HeroToHa 11 MarepuaabHOR
TOYKM B HMHEPHHAIBHON CHCTEME OTCYETA
(UCO). Tperuit 3axkoH HeroToHa s

MaTCpHaIbHBIX TOUCK

224

3akoH  BceMHpHOro TaAroteHus. Cuia
Tsokectd. [lepBas kocMudeckass CKOpPOCTb.

Bec Ttena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIb)KEHUSI W  CcuUjla TPEHUs  IOKOS.
Koaddunment tpenns. Cuma conpoTUBICHUS

IIpU ABHXKCHUU TEJIA B XKUJKOCTHU HUJIK rasc

227

HOCTyrIaTeJ'IBHOG " BpallaTCJIbHOC JBUKCHHC

abCcoOTHO TBEPOTO Tena

2.2.8

MOMGHT CHJIBI OTHOCHUTCIIBHO OCH BpaH.[eHI/IH.
[Tnedo cuibl. Y CIIOBUS paBHOBECHS TBEPIOTO
teaa B ICO

229

TexHuueckue yCTpPOMCTBA: MOAIIMITHUKH,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTryeckue paboThl. M3yueHne NBHKCHHS
Opycka TO HAaKJIOHHOW TUIOCKOCTH O
JICHCTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX
B JepopMUpYyeMOil MPYKUHE U PE3MHOBOM
oOpasmie, OT BEIWYUHBI UX AehOopMaIliu.
Uccnenosanue yCIIOBUI paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALEHUS

2.3

###Par#H##3AKOHBI COXPAHEHUN A B MEXAHUKE

NMmnynec MarepuanbHOM TOYKH, CHUCTEMBI

23.1 MaTepUaIbHBIX TOYeK. MMIynbc CUIIBI U
M3MEHEHUE UMITYyJIbCca Tefa
530 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeakTuBHOE ABMXEHNE
233 Pabota cuibl
234 MOomHOCTb CHUIIBI
535 Kunernueckass  »sHepruss  MaTrepualbHON
o TOYKH. Teopema 0 KHHETUYECKON SHEPTUN
[Torenmmaneuass »Heprus. [loTeHnumanbHas
36 SHEprus yhapyro nepopMupoBaHHON

npyxkuHbl. lloTeHuumanbHas sHeprus Tena

BOJIM3M MOBEPXHOCTH 3eMIIN




HOTGHI_[I/IEUIBHBIG 1 HCIIOTCHIIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIMOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI Tell. 3aKkoH COXPaHEHHUS
MEXaHUYECKON IHEPTUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

3.9 TexHu4ecKkue yCTpoMCTBa: JIBUKECHHUE PAKET,

o BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET

[IpakTuuyeckue paboThl. M3ydeHue cBsA3M

5310 CKOpOCTEHl Tell MpH HEYNpyrom ynape.

HccnenoBanue cBsA3M pa6 OTbl CHIBI C

W3MCHCHHEM MEXaHHYCCKOM OHCPIUu TCjia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJANHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcCHOBHbIE ~ TIOJIOKEHHSI  MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. bpoyHoBckoe
neuxenue. JAuddysus. Xapakrep IBUKEHUS

1 B3aUMO/ICHCTBHS YaCTHUI] BEIIECTBA

3.1.2

Mogenu CTpoeHHsl Ta30B, KUIAKOCTEH U
TBEPIABIX Ted © OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJEIIei

3.1.3

Macca MOJICKYII. KonunuectBo BCIICCTBA.

[TocTostHHast ABoraapo

3.14

TenmoBoe paBHOBecwe. Temmepatypa u €€

n3mepenue. [llkana remneparyp Lienscus

3.1.5

Mopnens  uneanbHoro rasa. OcHOBHoOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOI'O Ir'a3a

3.1.6

AbGcouoTHas Temreparypa Kak Mmepa cpeaHen
KMHETHYECKOU JHEPruu TEIIOBOTO
JIBWKEHUs dacTull rasa. lllkama temmeparyp

KennBuna

3.1.7

VpaBuenue Kianeiipona — MeHeneesa.

3akoH /lanmbToHA




3.1.8

I'azoBbIE 3aKOHBI. Hsonpoueccor B
U/1€aIbHOM T'a3€ C IOCTOSHHBIM KOJIMUYECTBOM

BEILIECTBA: M30TepMa, H30X0pa, n3obdapa

3.1.9

TexHudeckue  yCTpOMCTBA:  TEPMOMETD,

OGapometp

3.1.10

[Ipaktuueckue pabotel. M3mepeHue macchbl
BO3/yXa B KJIaCCHOU KoMHare. MccnenoBanue
3aBUCHUMOCTH MEXIy napaMeTpamu

COCTOSIHUA Pa3pCKECHHOIO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonnHamuueckas cucreMa. BHyTpeHHsS
JHEPrus TEPMOAMHAMMUYECKOM CHCTEMBI U

CITOCOOBI €€ N3MEHEHUS

322

KomnyectBo TemnoTsl 1 padora. BHyTpeHHss

QHCPIruAaA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

323

Bunel Tenmonepenaun: TEIIONPOBOAHOCTD,
KOHBEKIHUS, U3llydeHue. TermnoéMKoCTh Tena.
YnenbHas TemJIOEMKOCTHL BerllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICpEaauc

324

[IepBbrit 3aKOH TEPMOJIUHAMUKH.
IIpuMeHeHue IIEPBOTO 3aKOHa
TEPMOJIMHAMUKH K U30IPOLECCAM.

I'paduueckas uaTEprIpeTans padboThl raza

3.25

Ternossle MamuHbl. [IpuHIMIBL IelCTBUS
TeIUIOBbIX MaluH. [IpeoOpa3zoBanus sHeprun
B TemioBbiXx MammHax. Koaddunuent
nosiesHoro  aedictBus  (manee —  KILJ)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJAMHAMUKH.
HeoGpatumocTs mpomeccoB B HPUPOJE.
TemsoBele  nBUraTenu.  DKOJOTMYECKUE

MPOOJIEMBI TETNIO3HEPTETUKH




Texuuueckue YCTpOMCTBA: JIBUTaTEIIb

3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJIOAWJIBHUK, KOHIUIMOHED
328 [IpakTuueckue paboTHL. N3mepenue

YACIBbHOU TEMJI0EMKOCTH

33

##HPari#H## Al PETATHBIE COCTOSHMA BEILIECBA. ®A30BbIE

I[NEPEXO/bI

3.3.1

[TapooGpazoBanue u KOH/ICHCAIIHSL.
Hcnapenue u xumeHue. YjaenbHas TeIUIOTa
napooOpa3oBaHusl. 3aBUCHMOCTh

TEMIICPATYPhI KUIICHUA OT AABJICHUS

332

AOCONIOTHAS M OTHOCHUTEJIbHAs BIAXKHOCTh

BO31yxa. Haceluennslii map

333

Teépmoe Tenmo.  Kpucraumueckue
amopdHble Tena. AHM30TPONHUS CBOKCTB
KpuCTaljIoB. >KI/II[KI/I€ KpHuCTaJlJIbI.

COBpCMeHHBIC MaTcpHraJIbl

334

IInaBneHue wu KpucCTaluin3anus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanus

335

VYpaBHeHUE TEIIOBOTO OajlaHca

3.3.6

TexHu4ecKkue yCTpOMCTBA: TUIPOMETP H
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTMU
MIOJTyYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUHN

3.3.7

[IpaxkTrueckue paboThI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

###HPar#t##OJIEKTPOCTATUKA

4.1.1

OneKkTpu3anus Tell. ODIEKTPUYECKHHA 3apsl.

I[Ba BUA SJICKTPUYCCKUX 3apsA10B

4.1.2

[IpoBoaHUKH, IHADIIEKTPUKUA u

MOJIYyIIPOBOIHUKH

4.1.3

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

4.14

Bzaumopeiictue 3apsanoB. 3akoH Kynona




4.1.5

Onekrpuueckoe  nosie.  Hampspk€HHOCTD
3IEKTPUUYECKOTO TOJIA. [IpuHuun
cynepno3uiuu. JluHuM  HANpSKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA

4.1.6

Pabora cwun OJICKTPOCTATUYCCKOr'O  I1OJIA.

Ilorenuuan. Pa3HocTh NOTEHIIMATIOB

4.1.7

HpOBOIIHI/IKI/I U OUBJICKTPUKU B MOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBJIGKTPI/ILIGCKaH

IMPOHUIACMOCTD

4.1.8

DNEeKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh TUIOCKOTO KOHJEHCATOpa.

DHeprus 3apsKEHHOI0 KOHAEHCcaTopa

4.1.9

TexHndeckue yCTPOWCTBA:  3JIEKTPOCKOII,
ANIEKTPOMETP, IEKTPOCTATHYECKasl 3alluTa,
3a3eMJIeHHE 3IIEKTPONPHOOPOB,

KOHJIEHCATOp, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

IIpaxTrueckue paloThI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

HHHPar###TIIOCTOSHHABIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

Ycaopus CyHICCTBOBAaHUA IMOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOrO0 TOKA. VICTOYHMKHM TOKa.
Cuia Toka. [TocTosHHBIN TOK
422 Hanpsokenne. 3akon Oma 17151 yyacTka LenH
423 DNEKTPUUYECKOE CONPOTUBJIEHUE. Y IEIbHOE
o COTIPOTHBIICHUE BEIIECTBA
4n4 [TocnenosarenbHOE, napasuiesIbHOE,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora anextpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTD 3JIEKTPUYECKOTO TOKA
427 anexTpoaBwkymas cuia (manee — DJIC) u

BHYTPEHHEE  CONPOTUBICHUE  MCTOYHUKA




ToKa. 3akoH Oma [uisl MOJHOM (3aMKHYTOM)

3J'ICKTpI/ILIeCKOI‘/'I OCIIn. KOpOTKOC 3aMbIKaHHC

4.2.8

DNeKTpoHHAsT  IPOBOAUMOCTb  TBEPIBIX
METaJUIOB. 3aBUCUMOCTb  COIPOTHUBIICHHS
METaJIJIOB oT TEeMIEPaTypHI.

CBepxnpoBOIUMOCTb

429

OnexTpuueckuid ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOAHUKH. CobcTBeHHas u
npuMecHas MIPOBOJIUMOCTH
noJynpoBoAHUKOB. CBOICTBa p-n mepexoja.

[TosnynpoBoAHUKOBBIE TPUOOPHI

4.2.11

DONEeKTpUYEeCKUH TOK B 3JIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLALU.

DIeKTpOIHn3

4.2.12

DNEeKTPUIECKHUI TOK B rasax.
CaMmocTosITENbHBII W HECAMOCTOSITENbHBIM
paspsn. Paznuunbie THITBI CaMOCTOSITETFHOTO

paspsaa. Moinnus. [1nasma

4.2.13

TexHnueckue  yCTpoiicTBa:  aMIEpMeETp,
BOJIBTMETD, peocrar, HUCTOYHHUKHN TOKa,
JJIEKTPOHArpeBaTEIbHbIE npudopHl,
3JIEKTPOOCBETUTEIILHBIC puoopHI,
TEPMOMETP  CONPOTHUBIIEHHS, BaKyyMHBIN
IUOJl, TEPMUCTOPbl U  (OTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AU0oa, ralbBaHUKa

4.2.14

[IpaxkTrueckue paboThI. N3yuenune
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne DJIC ucrouHnka TOKa M €ro
BHYTpPEHHEro comnpoTuBieHus. Habmonenue

QJICKTPOJIMU3a

11 KITACC




Kox
pa3naena

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

4

OJIEKTPOAMMHAMUKA

4.3

#HH#HPar#HH#MAT'HUTHOE I[1OJIE. D JIEKTPOMATI'HUTHA A

VHAYKIS

4.3.1

ITocTosiHHEIE MarHUTEL. B3anMonencrBue

IIOCTOSAHHBIX MAarHuTOB

43.2

MaruutHoe mosne. BeKTOp MarHUTHOU
uHAykuud. [IpuHoun — cyneprnosunuu.
Jlnann MarnuTHOM MHAYKIMU. Kaptuhna
JUHUM MarHUTHOM MHAYKLUUU  IOJIA

IIOCTOSHHBIX MarHuToOB

433

MarnuTHOoe T0Jie TPOBOJHHKA C TOKOM.
Kapruna nuHU mosis JUIMHHOTO MPSIMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO
IPOBOJIHUKA, KAaTYIIKH C TOKOM. OmbIT
Opcrena. B3anmopeiicTBre NpoBOJHUKOB

C TOKOM

434

Cuna Amnepa, €€ MOZlyJIb U HAIIPABJICHUE

4.3.5

Cuna  Jlopenna, €€ Moaylp U
HarpasjeHue. JI[BHKeHHE 3apsKEHHOU
YaCTULbI B OJHOPOJHOM MArHUTHOM I10JI€.

Pabota cuel Jlopenna

4.3.6

SIBneHue IIEeKTPOMAarHUTHON UHAYKIIUH

4.3.7

IToTok BeKTOpa MarHUTHOM MHIYKIIMHU

4.3.8

OJIC WHTyKIIAH. 3akoH

BHCKTPOMaTHHTHOﬁ WHAYKIOHUHN Gbapa;[eﬂ

439

BuxpeBoe anextpuueckoe mnone. IC
HHAYKOUHW B IMPOBOAHUKE, IBHKYIICMCSA
MOCTYTIATEIbHO B OJTHOPOZHOM

MAargsuTHOM II0JI€

4.3.10

[IpaBuno Jlenna

43.11

NHAyKTUBHOCTD. SIBnenue

camonHaykuuu. 9JIC caMonHAYKIMH




3Hepr1/1;1 MAaroiuMTHOIO IIOJId KaTyHIKHU C

4.3.12
TOKOM

4.3.13 DNEKTPOMAarHUTHOE TOJIe

TexHuyeckue YCTPONCTBA: TOCTOSIHHBIC
MAarHUThlI, 3JIEKTPOMATrHUTHI,
4.3.14 AJIEKTPOABUIATENb, YCKOPUTEIHN
AJIEMEHTAPHBIX ~ YAaCTULl, HWHIYKIIMOHHAs

Ic4yb

[IpakTnueckune paboTHI. N3yuenune
MAarHUTHOTO TIOJSl KATYIIKH C TOKOM.
HccnenoBanue neMcTBUS MOCTOSIHHOTO
4.3.15
MarHuTa Ha  paMKy C  TOKOM.
HccnenoBanue SBJICHUS

AJIEKTPOMATHUTHON MHIYKIIMU

KOJIEBAHUA 1 BOJIHBI

5.1

#H##HParfHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Komnebarenpuast cucrema. CB0OOOIHBIE
KoneOanus. ['apmMoHMYecKkue KoieOaHwus.
5.1.1
[lepuon, uacrora, ammuuTyna u ¢aza

KoeOaHui

[IpyxvHHBIA MasTHUK. MaTeMaTH4eCKUi

5.1.2
MasiTHUK

YpaBHEHHE TapMOHUYECKUX KOJICOAHHIA.
5.1.3 Kunematnueckoe u JTUHAMHUYECKOe

OIIMCAaHHUE KOJeOaTEILHOIO JABMKCHUA

[IpeBpamenue SHEPIUU npu
rapMOHHYeCKnX  konebanusax. CBs3b
5.14 aAMILIATY b Koae0anuii HUCXOJIHOM
BEJIMYUHBI C aMIUTUTYAaMH KoJieOaHuH e

CKOPOCTH M YCKOPEHUs

Konebarenbubiii  koHTYyp. CBOOOIHBIE
5.1.5 SIIEKTPOMATHUTHBIE KoJieOaHMs B

UJCaTbHOM  KOJIEOATeIbHOM  KOHTYpE.




Amnanorus MCKAY MCXAaHUUYCCKMMU U
SJICKTPOMAariuTHBIMHA KOJIEOAHHSIMH.

®opmyiia Tomcona

5.1.6

3aKkoH COXPAaHCHUS SHCPTHUU B UACAIIbBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BriHyX)1eHHBIC MEXAHUYECKUE
kojicbanus. Pesonanc.  PesonancHas
KpuBasl. BrinyxaeHHbIC

SJICKTPOMArduTHBIC KOJICOaHHS.

5.1.8

Ilepemennbiii  Tok. CHHycOMIAIbHBIN

HepeMeHHLIﬁ TOK.

5.1.9

MomnocTb [IEPEMEHHOI 0 TOKA.
AMITTUTYTHOE U JIEHCTBYIOIIEE 3HAUCHUE

CHJIbI TOKA N HAIIPSXKCHUA

5.1.10

Tpancdopmarop. [IponsBoacTsoO,
nepegavya u noTpedieHne 3eKTpUIecKon
SHEPrUHU. OKOJOTUYECKHE PHUCKH TPHU
MIPOU3BOACTBE JJIEKTPUUYECKON SHEPTHUU.
Kynberypa HCIIOJIb30BAHHUS

AJIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HHU

5.1.11

TexHuueckue ycTpoicTBa: ceiicmorpad,
AIIEKTPUUYECKHHA 3BOHOK, JUHUHU

ANIEKTpoIepeaay

5.1.12

[Tpaktnuyeckue pabotel. HMccnenosanue
3aBHCUMOCTH TepHoJia MaJIbIX KoJeOaHMit
rpy3a Ha HUTH OT JAJUHBI HUTU U Macchl
rpy3a. MccienoBanue nepeMeHHOro Toka
B enu u3 M0CJIEI0BATEIBHO
COEIMHEHHBIX KOHJAEHCATOpa, KaTyLIKU U

pesucTopa

5.2

#HHParHHMEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexaandeckue BOJIHBI, YCII0BUA

pacnpoctpanenusa. Ilepuon. CkopocThb




pacrpoCcTpaHeHHsT W JUIMHA  BOJIHBI.

HOHCpC‘IHHe H IIPOAO0JIbHBIE BOJIHEBI

5.2.2

###Par### Nntepdeperius u qudpakius

MECXaHHUYCCKUX BOJIH
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3Byk. CkopocTh 3ByKa. ' poMKOCTb 3BYKa.

BricoTa ToHa. TemOp 3ByKa

5.2.4

DONEeKTPOMarHuTHbIE BOJIHBL. Y CIIOBHUSA
W3JIyYECHHUS! DJEKTPOMATrHUTHBIX  BOJIH.
Bzaumnas opuentanusa BektopoB E, B u v

B BHGKTPOMaFHI/ITHOI\/JI BOJIHC B BaAKyyM¢€

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJH:
OTpa)XeHUE, TPEIIOMIICHHUE, TTOJISIPH3aLus,
mudpaknus, uaTepdepenuus. CKopocTh

QJICKTPOMAriuTHLIX BOJIH

5.2.6

[IIxama BIIEKTPOMATHUTHBIX BOJIH.
[IpruMmeHeHne 3IeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

[TpuHIMIIBI PAAMOCBA3H U TEJICBUACHHUS.
Panuonoxarnus. DIIEeKTPOMarHuTHOE

3arpsA3HCHUC oxpymammeﬁ Cpcabl

5.2.8

TexHnueckue yCTpouCTBa: MY3bIKaJIbHbBIC
HHCTPYMEHTEL, YJIbTPa3ByKOBast
JIMATHOCTHKAa B TEXHUKE U MEIULIHHE,
pamap, paagdONPUEMHUK,  TEJIECBU30D,

anTeHnHa, Tenedon, CBU-neyp

53

##H#Pari##OII TUKA

5.3.1

HpHMOHHHCﬁHOC paciupoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIyu cBeTa

532

OtpaxkeHne cBeTa. 3aKOHBl OTPAKEHUS
cgeta. [locTpoenue n300pakeHHil B IIIOCKOM

3epKaiie

5.33

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS
CBETa. AOGCOTIOTHBIH MoKazaTesb

IMPECIOMIICHUA




534

[Tonmoe BHyTpEHHEE OTpaKEHHE.
[IpenenbHBINA yroa NOJHOTO BHYTPEHHETO

OTpaKEHUS

5.3.5

Hucnepcust  cBera. CIIOXKHBIH — cocTaB

ocnoro ceera. Llser

5.3.6

CoOuparone U pacceuBarollue JIMH3bI.
Tonkasa nmH3a. DOKyCHOE PACCTOSAHUE U
ONTHYECKas  CHUJa  TOHKOM  JIMH3BIL
[Toctpoenue M300paKeHMI B
COOMpAIOLIMX U PACCEUBAIOLIMX JIMH3aX.
@opmyJsia TOHKOW JHUH3BL. Y BEIUYEHUE,

JaBaeMoe JTUH30M1

5.3.7

Hp CACIIbI MMPpUMCHUMOCTH

r€OMETPUYECKON ONTHKH

5.3.8

WNurepdepentius cBera. KorepeHnTHbie
UCTOYHUKUA.  YCIOBHS  HaONIOJCHUS
MaKCHMYMOB 151 MHHUMYMOB B
UHTEP(PEPEHITMOHHON KapTHHE OT ABYX

CI/IH(l)a?)HBIX KOTCpCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmuss  ceera.  [udpakiumonnas
pemérka. Y cinoBrue HaOI0IeHUS TJIaBHBIX
MaKCUMyMOB npu MaJIeHun
MOHOXPOMaTH4YECKOTO cBeTa Ha

TU(GPaKIUOHHYIO PEIIETKY

5.3.10

[Tonspuszanus ceera

5.3.11

TexHudeckue yCTpOWCTBA: OYKH, JIyHa,
¢doroanmapar, MPOEKIHMOHHBINA ammnapar,
MHUKpPOCKOII,  TEJIECKOIN,  BOJIOKOHHAs
onTuKa, AudpaxkIUoOHHas  peméTka,

TTOJISIPOUT

5.3.12

[Ipaktnueckne  pabotel.  M3mepenwue
MoKasaress npenomiieHus. MccnenoBanue
CBOMCTB  W300paXeHW B  JIMH3aX.

HaGnronenue nucnepcun cBeTa




BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. IToctynartsr TEOPUHU
OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTh
MOZAYJIsl CKOPOCTM CB€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEIbHOCTH DUHILITEHHA

6.2

OTHOCUTEIBHOCTD OIHOBPCMCHHOCTH.
3aMe,Z[J'ICHI/IC BpEMCHH W COKpall€CHUC

JJIMHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsi3b MacChl C PHEPruei M UMITYJIHCOM
CBOOOJIHOM YaCTHIIBl. DHEPrus TOKOS

CBOOOIHON YaCTHUIIEI

KBAHTOBAA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Dopmyna Ilianka cBs3m
SHEpruM (HOTOHA C €ro YaCTOTON. DHeprus

U UMIIYJIbC POTOHA

7.1.2

OTKpbITHE 51 HCCIIEA0BAHUE
dororddexra. Onbitel A.I'. Cronerosa.

3akoHbl poTodpdexra

7.1.3

YpaBHeHue DiHIITeHHA JUISt
dororddexra.  «Kpacmas  rpanuma»

dboTtorddexra

7.1.4

Hasnenue cera. OnbiTel [1.H. JIeGenesa

7.1.5

XuMHUIecKoe JeHCTBHE CBETa

7.1.6

TexHUYECKHE YyCTpPOHCTBA: (DOTOIIIEMEHT,
dboTomaTuuk, COJIHEYHAs Oarapes,

CBETOOHNO

7.2

CTPOEHHME ATOMA

7.2.1

Monpens atoma Tomcona. OnbBITE

Pesepdopaa nmo uccienoBaHuio CTPOCHUS

aromMa. HnaHeTapHa;{ MOJCJIb aTOMa




7.2.2

Iloctymater  bopa.  M3nyuenue wu
norjouieHrue (GOTOHOB TMpU MEpexojie
aToMa C OJHOTO0 YpOBHS HHEPruM Ha
npyroi. Bupbl  cnektpoB.  CroekTp

YPOBHEW 3HEPrUM aToMa BOAOpoOAa

723

BonHoBrIe cBouicTBa 4acTul. BoJHBI 1€
Bporins. KopmyckynsipHO-BOJIHOBOM
nyamusM. Jludpakius SIEKTPOHOB HaA

KpucTajuiax

7.2.4

CrioHTaHHOE U BBIHYKACHHOC U3JTYUCHUC.

YeTpoicTBO U IpUHIHAI PabOTHI JIa3epa

7.2.5

TexHuueckue yCTpoMCTBa: CIEKTPAIbHBIN
aHanu3 (COeKTPOCKOI ), Ta3ep, KBAHTOBBII

KOMIIBIOTEP

7.2.6

[IpakTnueckue pabotsl. Habmonenue

JIMHENYaToro CIICKTpPa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl Ha6J'IIO,[[eHI/I}I U peructpanmuu

SJICMCHTAPHBIX YaCTHI]

7.3.2

OTkpbITHE PAAMOAKTHUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuio cocraBa
pamroakTHBHOTO w3mydeHus. CBoiicTBa
anbda-, oera-, raMMa-Hu3J1y4eHusl.
BnusiHMEe pagrioaKTHBHOCTH Ha JKUBBIE

OpraHu3MbI

7.3.3

OTkpbITHE  NPOTOHA W  HEWUTPOHA.
Hyxnonnas monens snapa ['eitzenbepra —
WBanenko. 3apsn sapa. MaccoBoe uncio

sapa. 3oTomnsl

7.3.4

Anbda-pacma. DIIeKTPOHHBII u
MO3UTPOHHBIA  OeTa-pacman. [amma-
U3JIydYeHUEe. 3aKOH  PaJHOaKTHBHOTO

pacmana




7.3.5

OHeprus CBSI3M HYKJIOHOB B  SJpe.

SAnepubie cuibl. Jlepext mMacchl sapa

7.3.6

Snepubie peakiuu. JleneHne W CUHTE3

saaep

7.3.7

Snepusiii  peakrop.  TepmosaepHbIN
cuHre3. IIpoGieMbl M  NEpPCHEKTUBbI
AJIEPHOM  DHEPreTHKU. OKOJIOTMYECKHE

ACIICKThI H,Z[CpHOfI OHEPICTUKU

7.3.8

OnemeHTapHble  4dacTuupl.  OTKpbITHE
II03UTPOHA. @yH1aMEHTaJIbHbIE

B3aUMOJICUCTBUS

7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, SOEpHBI peakTop,

aroMHas obomOa

7.3.10

[TpakTueckue pabotel. HMccnemoBanue
TPEKOB YaCTHIL (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Be3nus, spKue

3B63I[I)I, IIIAHETHhI, UX BUAUMOC JIBUXXCHUC

8.2

Comueunast cucreMa. [lmaHeTsl 3eMHOM
rpynnsl.  [lmaHeTel-ruranTel U MX
CHYTHI/IKI/I, KapJ'II/IKOBBIe TIJIAHCTHI. Manme

tena COTHEUHOH CHCTEMBI

8.3

Connue, dQorochepa u armocdepa.

ConHeyHas akTUBHOCTb

8.4

Hctounuk sHepruu ConHua U 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, paJinyc, TeMIIeparypa,
170:¢ B3aMMOCBSI3b. Huarpamma
«CTIEKTPAJBHBIA KJIaCC — CBETHUMOCTDHY.
3BE3abI IVIABHOM  ITOCJIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTEY IS

3BE37] ITIaBHOI MOCIEN0BATEILHOCTH




8.6

#HHPar###BHyTpeHHee CcTpoeHue 3BE3L.
CoBpeMeHHbIE Ipe/ICTaBICHUs 0
MPOUCXOXKACHUN W 3BOJIHOLUN COJIHLIa n

3BE3. DTaIkl )KU3HU 3BE3]

8.7

Mineunsii Ilyte — Hama [Manaktuka.
CnupansHass  cTpykrypa [amaktuku,
pacupeneneHue 3BE3N, Ta3a U IbUIM.
[Tonoxenne wu nBwxkenue ConHna B
lamaktuke. Ilmockas u  chepuyeckas

noacucTeMbl [ atakTuku

8.8

Tuner ranaktuk. PaguoramakThku Hu

KBa3apbl. YEpHBIE IBIPHI B siIpaxX rajJakTHK

8.9

Bcenennas. Pacmupenue Bcenennoit.
3akon XaO0ma. PasOeraHuwe TrajaKTHK.
Bospact u paguyc BcenenHoi, teopus
bonpmoro B3peBa. Mognens «ropsdeit

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmrabHast  cTpykTypa BceneHHOR.
Mertaranaktuka. Hepeménnsie npoOiaembl

ACTPOHOMHUU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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