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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CpPEAHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MpOrpaMMbl, mpenactaBieHHbIX B OI'OC
COQO, a Takxke c¢ yuérom denepanbHOil padodeil MporpaMMbl BOCIHTAHHS H
KOHIIENIMK TIpenofaBaHus ydueOHoro mnpenMera «®Puznka» B 00pa30BaTEIbHBIX
OpraHu3anuix Poccutickon Denepanuu, peaTn3yIoImx OCHOBHBIE
o0Opa3oBaTeabHbIE TPOrPAMMBI.

ConmepxaHue mporpaMMmbl IO (U3MKE HampaBieHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAay4YHOU KapTHHBI Mupa oOyuatomuxcs 10—11 kinaccoB mpu 0o0yueHun
ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO MOJIX0/A.
[Tporpamma no ¢pusuke coorBercTBYeT TpeboBanusM GPI'OC COO k mnaHupyemMbiM
JMYHOCTHBIM, MPEAMETHBIM U METANpeMETHBIM pe3yjibTaTaM OOydeHHsl, a TaKKe
YUNUTBHIBAET HEOOXOJMMOCTh pealn3alMi MEXKIPEIMETHBIX CBsi3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3ydeHust GU3MKU Ha YPOBHE CPEHEro 00IIero oopa3oBanus, INIaHUPYEMbIe
pe3yibTaThl OCBOEHHS Kypca (U3MKU: JIMYHOCTHBIE, MeETanpeaMeETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYAET:

e TUIAHUPYEMBIEC Pe3yIbTaThl OCBOCHUS Kypca (U3UKH Ha 6a30BOM YPOBHE, B

TOM YUCJIE IPEIMETHBIE PE3YJIbTAThI IO roJlaM 00yUYeHUS;

e coJepkaHue yueOHoro npeamera « Pu3nka» Mo rogam o0yyeHHsl.

®du3rka Kak Hayka O HamOojee OOmMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KayecTBE y4eOHOI0 IpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHUM 00 okpyskaromem mupe. [lIkonpHbIN Kype PU3MKN — CHCTEMOOOPa3yIOIIHIA
JUIsL €CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB, OCKOIbKY (PU3NUYECKUE 3aKOHbI
JexaT B OCHOBE TIPOILIECCOB M SBJICHUM, H3ydyaeMbIX XUMHUEH, OHOJIOTHEH,
busnueckoit reorpadueld u actpoHoMuel. lcmomp3oBaHWE W AKTHBHOE
OpUMEHEeHHe (U3WYECKUX 3HAHUWA  ONpeenseT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUH B c(pepe SHEPreTUKHU, TPAaHCIIOPTA, OCBOECHUS KOCMOCA,
MOJIYYEHUS] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMH CBOMCTBaMU M Apyrux. M3ydenwue
(¢bu3KMKH BHOCUT OCHOBHOM BKJIaJl B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHUHBI
Mupa oOywarommxcsi, B (opMHpoBaHHE YMEHUH NPUMEHATb HAay4HBI METOJ
NO3HAHMS NP BBITIOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca pu3uKH 1J1 ypOBHS CpEHETO 00IIero 00pa3oBaHUs MOJIOKEH
PO UIEH, KOTOPhIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOECHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEHl Kypc SBISIETCS JIOTHUYECKH
3aBEpIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3zesioB (PU3UKHU, BKIKOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3HKHU.



Hoesa eenepanuzayuu. B cooTBeTCTBUM C HEWl Martepuan Kypca (GU3HUKH
00beqMHEH BOKPYr (uU3MYecKHX Teopwil. Bemymum B Kypce sBisieTcs
dbopMupoBaHrE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
oJe.

Hoea eymanumapusayuu. EE peanmuzanus mpeanojaraeT HCIOIb30BaHHUE
I'YMaHUTApPHOTO IMOTEHIMala (U3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS
bu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMH
Y HKOJIOTMYECKUMU TPOOIeMamMu.

Hoes npuxnaonoii nanpasnennocmu. Kypce pusuku npeamnonaraet 3HakOMCTBO
C HIMPOKHM KPYIOM TE€XHHYECKHX M TEXHOJOTMUYECKUX MPUIIOKEHUN HM3y4EeHHBIX
TEOPUU U 3aKOHOB.

Hoes sxonocusayuu peannsyercs TOCPEACTBOM BBEACHHUS JIIEMEHTOB
COJCpKaHUS, TMOCBSIIEHHBIX 3KOJOTHYECKHMM MpobiieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C PAa3BUTHUEM TEXHUKU U TEXHOJIOTUH, a TaKXke O0O0CYKICHUs
po0JieM PalMOHAIBHOTO MPUPOIOTIONH30BAHMS M SKOJIOTHUECKOI 0€30MacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DU3MKM Ha ypOBHE CpPETHETO OOIIero
oOpa3oBaHus SBISIOTCS (U3MUeckue Teopur ((GopMUpOBAHUE MPEACTABICHUN O
CTPYKTYpe TOCTpOeHUsI (U3NUECKON TeopuH, poiu (GyHIAMEHTAIbHBIX 3aKOHOB U
MIPUHIIATIOB B COBPEMEHHBIX MIPEICTABICHUSIX O IPUPOJIC, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBIICHUI U MPOLIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (DU3UKU peanu3yercs Mpexie
BCETO 3a CYET OpraHM3alUd IKCIEPUMEHTAIBHON AESTEIBHOCTH O0YYarOIIUuXCs.
Jyis 6a30BOTO YpOBHS Kypca PU3UKU — ITO UCTIOIH30BAaHUE CUCTEMBI ()POHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA00PaTOPHBIX pabOT, KOTOPHIE B IPOTPAMME
no ¢u3zuke OOBEAMHEHBI B OOLIMI CHUCOK YYEHHYECKUX MPAKTHUECKHUX padoT.
Bbinenenne B yKa3aHHOM IepeyHe J1a0OpaTOpHBIX paboT, MPOBOJUMBIX IS
KOHTPOJIS Y OIIEHKH, OCYIIECTBIICTCS yUYaCTHUKAMHU 00pa30BaTeIbHOTO IMpoliecca
UCXOJIl U3 OCOOEHHOCTEW IJIAHUPOBAHMUS M OCHAIllEHUA KaOuHeTa (Quiuku. llpu
TOM O0ECIeYuBaeTCsl OBJIAJECHUE OOYYAIOIIMMHUCA YMEHUSIMU IPOBOJUTH
KOCBEHHbIE H3MEpEHHs], HCCIEeIOBaHUS 3aBUCHUMOCTEH (DU3MUYECKUX BEIUYMH U
MIOCTAHOBKY OITBITOB TIO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHMMaHKe yesieTcs pEIICHNI0 PACUETHRIX M KAUeCTBEHHBIX 3a]1ad.
[Tpu 3TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 33J]a4M C SIBHO 3a/1aHHOM
¢u3uueckoii Monenplo, TO3BOJSIOMIME TNPUMEHATh HM3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pas3felia Kypca, TaK U MHTETpUpYs 3HAHUS U3
pa3HbIX pasnenoB. [l Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33JaHUS Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHHM U TPOLECCOB B OKpYXKarouleu
KU3HH, TpeOyromue BbiOOpa (U3NYECKOH MOJENH JUIs CHTYallud IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanusmu @I'OC COO k maTepralibHO-TEXHUUECKOMY
oOecrieyeHuI0 y4yeOHoro mpoiecca 0a3oBbI YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpeaHero oOiiero o0pa3oBaHMs JIOHKEH HM3y4aTbCsd B YCIOBHUSX MPEIMETHOTO
kaOvHeTa (PU3MKK WIA B YCIOBUSX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOI0 ITMKiIa. B kabuHeTe PU3NKK TOMKHO OBITH HEOOXOIMMOE
nabopaTopHoe OOOpYJOBaHUE JMJi BBINOJTHEHUS YKa3aHHBIX B Iporpamme I
buU3MKe yUSHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPALIMIOHHOE 000PYJOBaHUE.

JleMoHcTpanimoHHOEe  00Opy/ioBaHuEe (popMUpyETCS B COOTBETCTBUU C
OPUHIIUTIOM MUHUMAJIBHOW JOCTAaTOYHOCTH U OOECIEYMBAET IMOCTAHOBKY
MEPEUUCIEHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMi IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUH ©  IPOIECCOB, OMIUPHYCCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHHH.

JlabopaTopHoe 00OpynOBaHHME MJII YYEHUUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTndeckue KOMILUIEKTHI
1a00paTOpHOTO OOOPY/IOBAHUSI JIOKHBI OBITh TMOCTPOEHBI HAa KOMILIEKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTETBHBIX CUCTEM B BHJIE TU(POBBIX JabOpaToOpuil.

OCHOBHBIMHU LIEJIAMH U3y4eHUs PU3KUKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEeMJICHHS OOYYaIOIUXCS K HAyYHOMY
W3YYEHUIO TPHUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS 1 (POPMHUPOBAHKE
MCCIIEIOBATEFCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUs] OCHOB
CTpOEHUs MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DHU3HUKU;

e (QopmupoBaHue yMeHHUH OOBSACHATH SBICHUA C HKCIOJIb30BAHHEM
(bU3UYeCKUX 3HAHUHN M HAYYHBIX JOKA3aTeIhCTB;

e (opmupoBaHue mpeaCTaBICHUNA O pou (PUMKHU N7 PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JocTixkeHne 3Tux 1eneld oOecrneunBaeTcsl peleHueM CIIeAyIoluX 3a1ay B

npoliiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHEro O0IIero oopa3oBaHus:

e MpuoOpeTeHne CUCTEMBI 3HAHUHN 00 00MKX PU3MUIECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSAX, BKIIOYAS MEXAHHUKY, MOJEKYISPHYIO (PU3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HKY M 3JIEMEHTBI aCTPOPU3UKH;

e (QopmupoBaHHMe yMEHHUH TPUMEHATH TEOPETUUYECCKUE 3HAHUS  JUIS
oObsicHeHUs (DU3WYECKUX SBICHUH B TPUPOAEC W A TPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOEHHE CMNOCOOOB peUIeHHs] pa3IMYHBIX 3a7ad C SBHO 3aJaHHON
bu3nyeckoil MoOAENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue (pU3NYeCKOr MOJEIH, aIeKBATHON YCIIOBUAM 33/1a4U;

e TMOHMMaHUE (U3NYECKUX OCHOB U MPHUHILMUIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAIM3a M HHTEpIpPETalud HH(POPMALIHH,
OIPEJENICHHS TOCTOBEPHOCTHU MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM JJIsl Pa3BUTHsI YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus otBoautcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMEpeyeHb Ja0OPATOPHBIX M
MPAKTUYECKUX pabdoOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHMTENb JEJIaeT BbIOOD
MpoBeNeHUsT JTA0OPATOPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBHUIYATbHBIX
0COOCHHOCTEH 00yJarOIUXCHl.



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®u3nka — Hayka o mpupojie. HayuHble METOJIbI MO3HAHUS OKPYXkKAIOIIETO
Mupa. Posb skciepuMeHTa U TEOpUHU B IPOLIECCE TO3HAHUS TPUPObI. DKCIEPUMEHT
B (pusuke.

MonenupoBanue (U3MUECKUX SIBIEHUN MU mpoueccoB. HayuHble runoTessl.
dusndecKkre 3aKOHbI M TCOPUHU. | paHUIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[TpyuHUIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpMUPOBAHUN COBPEMEHHON HAay4YHOU KapTUHBI
MHUpa, B IPAKTUYECKON JEATEIbHOCTHU JIFOJICH.

Jlemoncmpayuu

AHaJIOTOBbIE W IUGPOBBIE HU3MEPUTEIBHBIC NPHOOPHI, KOMIBIOTEPHBIC
JIATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemetienre, CKOpOCTh (CpefHsiE CKOPOCTb, MTHOBEHHAsi CKOPOCThb) WU
YCKOpPEHUE MAaTEpPUAIbHOW TOYKH, MX HPOECKIUU HA OCU CHUCTEMbI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJMHENHHOe BrkeHue. ['paduku
3aBUCHMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U IEpPEMEIICHUS
MAaTepUaIbHOW TOYKU OT BPEMEHMU.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO MaJeHUsI.

KpuBonmHeitHOE NBUKEHUE. [[BUKEHNE MATEPUAIBHOM TOUKH MO OKPY>KHOCTH
C MOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTb, JIMHEWHAS CKOPOCTD.
[Tepron u wactora obpamenus. L{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHIAOMETP,
JB)KECHUE CHAPSAJO0B, LEIHBIE U PEMEHHBIE MTEPEIayn.

Jlemoncmpayuu

Mogenp cucTteMsbl OTCUETA, WUIKOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHus: CBOOOIHOTO ITaICHHMS.

Hamnpaienue CKOpOCTH IPHU ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBaHre COOTHOWIEHUS MEXAY IYTSIMH, NPOWICHHBIMU TEJIOM 3a
MOCTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS ApUKa B BA3KOU XKUIKOCTH.

N3yuyenue aBuKeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammiies.  IlepBeid  3akoH  HproToHA.
NueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HeroToHa aiist
MaTepUAIBHOW TOUYKH. Tpernit 3akoH Hbr0TOHA 111 MaTEpUAIIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buanl TpeHus (mokosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cujia TpeHus nokos. Koagduiment tpeHusl.
Cuita conpoTUBIIEHUS PU JIBUXKEHUU TeJa B AKUJIKOCTH WIIU ra3e.

[TocTynarensHO€E U BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHuJIbI OTHOCUTENBHO OcH BpamieHus. I[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEa.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAIIMIHUKH,
JIBU’)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIli.

HesecomocTts. Bec Tena rnpu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U
pe3HOBOM 00pa3Ile, OT ux AedopMaIiiH.

HccnenoBanne ycliOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akoHnvl cCOXpaneHus 6 MexaHukKe

Nmnynsc MarepuanabHOW TOYKM (T€sia), CUCTEMbl MAaTEpHUAIbHBIX TOYEK.
Nmnynbe cullbl 1 M3MEHEHUE HWMIYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJbCa.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckas sHepruss MarepualbHOW TOYKH. TeopeMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTeHunanbHast SHEprusl. [ToTrenumnanpHas SHEprus YIIPYTO
nedopMupoBaHHOM NPYKUHBL. [loTeHIMaNBHAS YHEPTHS TeIa BOJIU3U TOBEPXHOCTH
3emun.

IToTeHumanbHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HETMOTECHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHECHUSI MEXaHUYECKON SHEPTUM.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCcTpoMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu padOThI CUJIbI ¢ U3BMEHEHUEM MEXaHMYECKON 3HEepruu
TeJia Ha MPUMEPE PACTIKECHUS PE3UHOBOTO XKI'yTa.

Paznen 3. Mosekyasipuast pu3nka 1 TEePMOJAMHAMUKA
Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPHH U UX OINBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aMMOJICUCTBUS YacTULl BemiecTBa. MoOJENIN CTpPOEHHs TIa30B, JKUIAKOCTEH W
TBEPBIX TE U 00BICHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl Monekysl. KonnyecTso Bemectsa. [locTossHaas ABoraapo.

TermmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temmneparyp
Llenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpHH HJACaIbHOro raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEel KWHETHYECKON HSHEpPruM TEeIIOBOrO JBIKEHUS uactull Trasza. [llkama
temneparyp KensBuna. ['azoBbele 3akoHBI. YpaBHeHue MenaeneeBa—KianenpoHa.
3akoH [lanbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COETUHEHUH.

OmnbiTel 10 MU Py3UN )KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita IlTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WILTIOCTPUPYIOIIAs TPUPOLY AABIECHUS ra3a HA CTEHKH COCya.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJICAJIBbHOrO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI SHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonmnuectBo temnorsl 1 padora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJAEAJBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y I€IbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH pH TEIJIonepeaye.

[lonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMHUKU K u3ompoleccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Brtopoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1ieccoB B IPUPO/IE.

TermmoBble  MammHbl.  [IpuHOUMOBI  ACHCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kos@duimeHT mosie3Horo
nevctBua TeroBo mammubl. [{ukn KapHo u ero kosdduiumeHT mnose3HOro
JNENUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckre yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: JBUTaTEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEH 3HEpruu Tejaa IpPU COBEPIIEHUU PaOOTHI: BBLIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM C)XATOro BO3ayXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAEMOHCTpAIHs).

N3meHeHnune BHyTpEeHHEW S3HEpTrun (TeMIlepaTyphl) Tejla Npu TeIlonepeaaye.

OneIT 0 a1nabaTHOMY paCIIMPEHUIO BO3ayXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopnenu nmapoBoil TypOHHBI, ABUTAaTEsl BHYTPEHHETO CTOPAHHUs, PEAKTHBHOI'O
JIBUTATEJIs.

Yyenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3mepenne yaenbHOM TEMIOEMKOCTH.

Tema 3. Acpecammusie cocmosanua eeuyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHjeHcauud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTENbHAs BIAXHOCTh BO3AyXa. HackllieHHbI mnap. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHHS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaimioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBieHue wu
KpucTai3anus. Y aenbHas Tersiora miasieHus. Cyonumanms.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHnueckre yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJTYYEHHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJI€ HAHOMATEePUaJOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TAPOB.

Kunenune npu nMoHWKEHHOM JIaBJICHUHU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBanus U MJIaBiI€HUS KPUCTAIUNIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuusie pabomol

N3mepeHre 0OTHOCUTENIbHON BIAKHOCTH BO3/1yXa.

Pazneua 4. JinexkTpoanHamMmuka
Tema 1. Inekmpocmamuxa
OJNeKTpu3alus Tell. OJIEeKTpUYeCKuid 3apsia. [IBa BuAa dSIEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHU, AUAIEKTPUKH M TOJYNPOBOAHUKHU. 3aKOH COXpPAHECHHS
ANEKTPUUYECKOTO 3apsiia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIl 3JIEKTPUYECKUAN 3aps/I.
Onektpuueckoe mnosie. Hanpsxk€HHOCTh  2yieKkTpuueckoro mojd. [Ipuniun



CYNEPIIO3ULUN BJIEKTPUUYECKUX MOJIeh. JIMHUM HaANpsHKEHHOCTH BIEKTPUYECKOTO
TOJISL.

Pabota cui anekTpocrarudeckoro nosjs. [lorenuan. PasHOCTh NOTEHITMATIOB.
[IpoOBOAHMKM W JHAJIEKTPUKMA B JJIEKTPOCTATUYECKOM moJie. Jludnexkrpuyeckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, DSJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIEHCATOpP, KONMUPOBAJIbHBIN alIapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEIL.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

JIA3IIEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAJH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS DJIEKTPUUYECKOTIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenne. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIIECHUE. Y ICIBHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, TApaJUIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABWKYILAsA CHJIA U BHYTPEHHEE CONPOTHBJIEHUE HWCTOYHUKA TOKA.
3akoH Oma 111 TOJIHOM (3aMKHYTOM) 3J1eKTpruyeckol nenu. KopoTkoe 3aMbIKaHHe.

ONEeKTpOHHAsT  MPOBOJAMMOCTh  TBEPJBIX  METAIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYyYKOB.

[TonynpoBOIHUKMY. CoOcTBeHHas 151 MPUMECHAS MPOBOJIUMOCTh
MoJIynpoBoAHUKOB. CBoMCTBa p—n-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciuiaBaXx  3JIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.



DNeKTpuuecKuii TOK B Ta3zaX. CamMOCTOSTENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHMKM TOKA, OAIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBII 1101, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHS UWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUIOLIAH MONEPEYHOr0 CEYEHUSI U MaTepHUaIa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHne dIeKTpOABWKYIIeH cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB CONPOTHUBIICHUS METAJJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

HckpoBoii pa3psia M IPOBOIUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMenaHHOIO COEIMHEHHS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CUIIbI MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmroenue snextposimsa.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usznku 0a3oBoro ypoBHs B 10 Kitacce ocyliecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypCaMH MaTEMAaTHKH,
OMONOruM, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runores3a, (pU3MyecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabona, runepbosia, ux rpa@uKd U CBOIMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO,
BEKTOPBI U UX IPOCKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHUE B >)KMBOW mpupoze, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BHUbl TEIIONEpPEIayH, TEIUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUSI B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEN U Ia3oB,



AIIEKTPUYECKUE  CBOWCTBA  METAUIOB,  DJIEKTPOJIMTHYECKAs  JTUCCOIHAITHS,
rajibBaHUKA.

l'eoepaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHUE ABIKEHUH C HCTOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOAIIUITHUKYU, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMIyJIbca B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATEIh BHYTPEHHETO
CropaHwusi, mapoBas TypOWHA, OBITOBON XOJOJUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCJIE HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, DJIEKTPOHATPEeBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATbBAaHUKA.

11 KIIACC

Paznen 4. DjaekTpoauHaMHKA

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

ITocTostHHBIE MarHUTHL. B3anmoaencTBre MOCTOSHHBIX MArHUTOB. MarauTHoOE
nosne. Bektop MarHuTHOW MHAYKIMU. [[pUHIUIT CynIeprO3UIIMY MATHUTHBIX TTOJIEH.
JluHun marHuTHOW WHAYKUMW. KapThHa JWMHWUKA MarHUTHOM WHIAYKIWAHW TIOJIS
MOCTOSIHHBIX MarHuTOB.

MarauTHoe TIOJ€ TPOBOJHHKA € TOKOM. KapTuHa JWMHHN WHIYKIUU
MAarHUTHOT'O TOJISI JUIMHHOTO MPSMOTO MPOBOAHMKA W 3aMKHYTOTO KOJIBLEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaeicTBue npoBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBlieHHe. [[BHKeHUE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM IMoJjie. PaGoTa cuisl Jlopenna.

SIBneHne BIEKTPOMAarHUTHOM MHAYKUUHM. [lOTOK BekTOpa MArHUTHOM
WHAYKUWAH. OJIEKTPOABIKYILAS CWJIA WHIYKIUMHA. 3aKOH 3JIEKTPOMATHUTHOMN
nnaykunu dapanest.

BuxpeBoe »ajekTpuyeckoe Ioje. IJIEKTPOABMXKYIAs CUJIa WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIEHHE CAaMOMHAYKUHUH. OJIEKTPOABMKYIIAs  CHUJIa
CaMOWHIYKIIHH.

DHEpPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHECHHUE: IOCTOSIHHbBIC
MAarHuThl, JJECKTPOMArHUThI, BJICKTPOJIBUraTENIb, YCKOPUTEIH 3JIEMEHTAPHbBIX
YaCTHUILl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JlvHUM UHAYKIIUX MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evictBrue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3EKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHIIBI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3ydeHrie MarHUTHOTO MO KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHIYKIUU.

Pa3zpnes 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHbLE KOJ1€0aAHUA

KonebarenprHast  cuctrema. CBOOOmHBIE  MEXaHHUYECKHE  KoJicOaHUS.
["apmonnueckue xonebanus. Ilepuoxa, dacrora, ammuutyna u (asa kosjeOaHUM.
[IpyxvHHBIN MassTHUK. MaTremMaTHU4eCKU MAasTHUK. YPaBHEHUE TapMOHUYECKHX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenpubiit kKOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJeOaHUs B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
AIEKTPOMarHuTHeIMH KoJneOanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHs
HHEPTUU B UJICATHLHOM K0JIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyXarouux KojeOaHusx. BrIHyKIeHHbIE MEXaHUUECKUE
koseOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOIeOaHMUs.

[lepemennbii TOK. CHHYCOMIAIBbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE M JICWCTBYIOLIEE 3HAYEHUE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauchopmarop. IIpon3BoacTBo, mepeaaya u MOTpedIEHUE DIECKTPHUUECKON
SHEPIUMU. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3IeKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUYECCKUHI
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, TUHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoseOaTenbHON CcHUCTeMbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



HabOmoienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaOGmronenue pe3oHanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HANPSHKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1OCIEIOBATEILHOM COEOUHEHUU PE3UCTOpPA, KaTYIIKH
MHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPONEPEaAUH.

Yyenuueckuii sxcnepumenm, n1abopamopuusie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUOa MaJbIX KojeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne nepeMEHHOTO TOKA B LEMH U3 ITOCIEI0BATEIBHO COEAUHEHHBIX
KOHJICHCATOpa, KaTYyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80JIHbL

Mexanuyeckue BOJIHBIL, yCHOBUsS pacnpocTpaneHus. llepuon. CxopocTh
pacrpocTpaHeHus M JUiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurtepdepenims u nupakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIIOBUSI U3JIYYEHHUS SJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BekropoB E, B, V B anekTpomarauTHoil BonHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, Mosapu3anus, audpakius,
unrepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUIMTBI pagUOCBS3U U TENEBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEN CPEBIL.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKAa B TEXHHKE W MEJUIIMHE, pajap,
paanoNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U IIPOJIOTBHBIX BOJIH.

Koneo6mtomeecs Teno kak UCTOYHUK 3BYKa.

HabGmronenue orpaxkeHus: 1 MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmonenne nuatepdepeHunu 1 1uppakini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnroenrie CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KOJIeOaHUH.



HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, IIPEJTOMIICHHUE,
noJisipu3anus, 1udpakius, THTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onruka. lIpsMoinHENHOE pacIpoOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueyHbld HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja mNOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcust ceera. ClioxHbIN cocTaB 6esoro ceera. L[Ber.

Cobuparomire 1 paccenBarolye JuH3bl. ToHkas TuH3a. DOKyCcHOE pacCTosIHUE
U ONTHYECKas cwia TOHKOW JuH3bI. [locTpoenne n3o0pakeHuil B COOUpAIOUX |
paccenBarolnX JMH3aX. PopmyJsia TOHKOU JTMH3bL. Y BEJIMYEHUE, 1aBAEMOE JTMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBast ontuka. Wutepdepenuns cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMIOAEHUS MAaKCHMYMOB W MUHUMYMOB B HHTEp()EpEHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpaxuus cBera. JludpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMMyMOB TIpM  MAaJACHUH MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHCTBA M TMPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKON, TEIECKOI, BOJIOKOHHAS
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMonMHEWHOE pAacHpPOCTPAaHEHUE, OTPAKEHHWE M MPEIOMIICHUE CBETA.
OnTuueckue nprudOpBHI.

ITomHOE BHYyTpEHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanrie cBOMCTB M300paKeHUH B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOnronenune natepdepeHinu crera.

Hab6mronenune nudpaxiuu ceera.

HabGnronenue nucnepcuu cBera.

ITomy4yeHue ciekTpa ¢ TOMOIIBIO TPU3MBI.

[Toy4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEMIETKH.

Habnronenue nonspuszanuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepeHne nokazaress NpeaoMIIEHUs CTEKIA.



HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.
HabGnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeUAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH
['pannLBI NPUMEHMMOCTH KJIACCUYECKON MeXaHuKU. [locTynaTel crienuanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHLUAI OTHOCUTEIBbHOCTH DUHIITENHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C 3Hepmef/i U UMITYJIbCOM pCH}ITHBHCTCKOfI HJaCTHUIIbI. SHCPFHH
IIOKO.

Paznen 7. KantoBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®ortonsl. Dopmyna [1nanka cBs3M F3HEPrun (POTOHA C €0 YaCTOTOU. DHEPTUs U
UMITYJIbC (POTOHA.

Otkpeitre u uccienoBanue Goroadpdexra. Onwitel A. I'. CTomeroBa. 3aK0HBI
dotorpdexra. YpaBuenue DunmTeitHa mis dotodrddexra. «KpacHas rpaHuiay
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEVICTBUE CBETA.

TexHuueckre yCTpoWCTBA W MPAKTUYECKOE MPUMEHEHUE: (HOTOIIEMEHT,
dboToaTUMK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®otordh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeTHETro GoTodddekra.

CBeToaunon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccestHUO o -4acTHIL.
ILmanerapnas moxpens aroma. Iloctynatel bopa. U3nmyueHume u moriomieHue
(OTOHOB MpU MEPEXo/ie aToMa C OJHOIO YPOBHS 3HEpPruM Ha Apyrou. Bumswl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aToMa BOJOPO/IA.

BousiHoBbIe cBolicTBa yactull. Bosusl ne bpoist. KopnycKyisipHO-BOITHOBOM
JTyaJTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHnueckne yCTpOWCTBA M MNPAKTUUYECKOE MNPUMEHEHUE: CHEKTPalbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopna.

Omnpenenenue JUIMHBIL BOJIHBI J1a3epa.

HaGnronenue nuHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padbomul

HabGmronenne nuHe9aToro cuekrpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JTOKA3BIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
panuoaktuBHOCTU. OnbIThl Pe3epdop/a rmo onpeneneHuo coctaBa paglioakTHBHOTO
m3nydyenus.  CBoiictBa  anbda-, Oera-, ramMma-uziayudeHus.  BuusnHue
PaIMOaKTUBHOCTH HA KUBbIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa ['eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M3oTomnsl.

Anbda-pacnan. DNEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacnan. [amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

OHeprusi CBs3M HyKJIOHOB B siape. AnepHbie cuibl. [ledekT maccsl sapa.

S nepHble peakunu. JleneHue u CUHTE3 sIeEp.

SAnepusiii peaktop. TepMmosnepHbiii cuHTe3. [IpobieMbl M MEPCIEKTUBBI
AJIEPHON DHEPIETUKH. DKOJIOTUUECKUE ACTIEKThI AEPHON SJHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE ITO3UTPOHA.

MeTob1 HaOIOIEHUS M pErHCTPAIK 3JI€MEHTAPHBIX YaCTHII.

dyHaMeHTaIbHbIe B3aUMOJEHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuueckue yCTpoOMCTBA U MPAKTUYECKOE NPUMEHEHUE: TO3UMETP, Kamepa
Buinibcona, siaiepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINX YACTHII.

Yyenuueckuii sxcnepumenm, 1abopamopmusie pabomol

HccnenoBanre TPEKOB YacTULL (M0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DinemeHTHI acCTPOHOMUM U ACTPOPU3UKH

Orarnbl pa3BuTUsa acTpoHoMuH. [IpukinasHoe 1 MUPOBO33pEHYECKOE 3HAUCHUE
aCTPOHOMMUM.

Bun 3Bé3gHOr0o HeOa. Co3Besnmus, spKue 3BE3NBI, IUIAHETHI, X BUIUMOE
JIBH)KCHUE.

ConneuHas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mcrounuk sHepruum ConHuAa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. [[MarpamMma «CHEKTpaJibHbIM KJlacCc —
CBETHUMOCTB». 3BE3/IbI TJIaBHOM MOCIEJ0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3] TJIaBHOM TMOCIEN0BaTeNbHOCTU. BHYyTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosonuu ConHua u
3BE3]1. DTalbl )KU3HU 3BE3I.

Mineunsiii I[Iyte — nHama [Nanaktuka. Ilonoxenue u nBuxkenue CoJiHIIA B
[Namaktuke. Tunel ranakTuk. PaguoranakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
rajgaKkTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ina. PazOeranue rajgakTuk.
Teopus bosnbuioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeTaranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxkue nabnooenus

HaOmronennst HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN I ONpeeTeHUs MOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBbIE co3Be3/1usl CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BL.

Habmronenus B Teneckon Jlynsl, utanet, Miteanoro Ilytw.

O0o0maromuiee NOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJILHOM M ATUYECKOU chepax esaTeTbHOCTH YEIOBEKa, POJIb U MECTO (DM3HKHU U
aACTPOHOMHH B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, POJib GU3UUECKONU TEOPUH B
(bopMHpOBaHUU MPEACTABICHUHN 0 (U3UUECKON KapTUHE MUpPa, MECTO (PU3HUECKOU
KapTUHBI MHpPa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMAaTHUKH,
Ouonoruu, XuMuu, reorpaduy U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (hakT, Tumoresa, (u3udeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemwieHHE CHCTEMBI YpPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKUIMUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX NPOEKLUHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMM, MNPU3HAKK MOAOOUS] TPEYTrOIbHUKOB,
OTIpEJICIICHHE TUIONIAIN TUIOCKUX (puryp u o6bEéma Ted.

buonoeusa: »nekTpuueckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelabHbIC
JIIBUOKEHUS B KMBOM NMPUPOJE, ONITUYECKUE SBJICHUSA B JKMBOU MPUPOJE, ACUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PEeIETKU, CIEKTPATbHBIN aHATIU3.



leoepaghusi:  MarHuTHBIE TIONMFOCA 3€MJIM, 3aJie)Kd MArHUTHBIX DY,
dhoTochEMKa 3eMHOM IMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSCEHUM.

Texuonocusa: NWHUUA DJIEKTPOIEpENad, TEHEpPATOp IMEPEMEHHOr0 TOKa,
3JEKTPOJIBUTATENb, WHAYKLUHOHHAs II€Yb, pajap, PaauONPUEMHUK, TEIEBU30D,
anTeHHa, teiaedoH, CBY-meub, MPOCKIMOHHBIA aIapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenMera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus (6a30BbI YPOBEHB) JOKHO 00ECIIEUNUTH JOCTHIKEHHUE CIICTYIOITIX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUSI YUeOHOro npeaMera «Du3nKa» 10IKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarommxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOUIUX
TPAJAMIIMOHHBIM [IEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACHIMPEHHUE >KU3HEHHOTO
OIBbITA U OIBITA JEATEIBHOCTH B IPOLIECCE pealu3ald OCHOBHBIX HAIPaBICHUMN
BOCHUTATEIIbHOM JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCUIMCKOTO OOIIECTRA;

MPUHATHE  TPATUIUOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpPECAX TI'PAXKAAHCKOTO
OOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIbHON OpraHu3aIliig;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA MHCTUTYTaAMHU B COOTBETCTBUM C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTb POCCUUCKOM IPaKIaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTUXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBAaTh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YMCJE B
JIEATENbHOCTH YUYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B IOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢CTETHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gu3ndeckoi Hayke;

5) Tpy10BOr0 BOCIMTAHMS



WHTEPEC K pa3IUYHbIM cdepaMm NpodecCHOHANTBHONU ACATEIBHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOHM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CLIOCOOHOCTh K 0Opa30BaHUIO U caM0O0pa30BaHUIO B 00JACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh JIKOJOTMYECKON KYJIbTYpbl, OCO3HAaHHE TJIO0ATHLHOTO
XapakTepa HKOJOTUUECKUX MPoOIeM;

TJTAHUPOBAHUE U OCYILECTBJIEHHUE JECUCTBUN B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO PAa3BUTHS YEIOBEUYECTBA,;

pacuIupeHue OmbITa ACATEILHOCTH JKOJOTHYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 QU3HUKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3HUUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IMpOIECCe
n3y4deHUs! PU3UKHU OCYIIECTBISITh MPOSKTHYIO M UCCIIE0BATEIbCKYIO IEITEIbHOCTh
WHUBUYaJIbHO U B TPYTIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBUSA
ba3oBble JJoruueckue AeMcTBUS:
CaMOCTOSITeILHO  (OPMyIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENU ACATEIBHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISITh  3AaKOHOMEPHOCTH W TNPOTHBOPEYMSI B  PACCMATPUBAECMBIX
(UBUYECKUX SABICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MAaTE€pPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJIIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATCIHHOCTH,
KOOPJAVUHUPOBATH U BHITIOIHATH Pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBATh KPEaTUBHOE MBIIIJICHUE ITPU PEIISHUH KU3HEHHBIX TIPOOJIEM.
ba3oBble ucciie10BaTe/IbCKHE A€HCTBUSA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIFOYEBBIMU MOHATHUSMH U METOJAMU
(U3HYECKON HAyKH;



BJIa/IETh HaBBIKAMU Y4eOHO-UCCIIe10BATENbCKON U MPOSKTHOM 1EATEIHHOCTH B
obnactu (pU3MKU, CHOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSTEIBHOMY IOMCKY
METOJIOB peuieHusl 3a/iad (U3MYECKOro COJIepKaHUs, MPUMEHEHHUIO Pa3IudHbIX
METO/I0B [TO3HAHHS;

BJIAJECTh BHJAMHM JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllNY, MPeoO0pa3OBaHUIO M NPUMEHEHUIO B pPa3IMYHBIX Y4eOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JACTH (PUBHKHU;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyaJlM3MpPOBaTh 3ajaavy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs], HAXOAUTh apPIYMEHTHI JUIsl JJOKa3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a]1aBaTh MapaMEeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJAE pEIIEHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HaHUS 1O (uU3MKe B NPAKTHUECKYIO 00JIacTh
KU3HEAEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTrMHAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb IPOOJIEMBI U 3a/1a4H, TOITyCKAIOIINE aJIbTEPHATUBHBIEC PEILLICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJETh HABBIKAMU MOJy4YeHUs] WH(POpMaluu (U3HUUECKOTO COAEPKaHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBISATh IOWCK, aHaJIM3,
CHUCTEMAaTU3alUI0 M HHTEPIpPEeTalni0 MHPOPMAlMU pa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUU;

UCIIOJIb30BaTh  CPEACTBa MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUIA B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBAaHUM SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3ITHYECKUX HOPM, HOpM HHGPOPMALMOHHON
0Ee30ITaCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COAEpX aHHUs B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3zHaueHUs UHPOpPMAIMK U LIEJIEBOM ayIUTOPUH, BbIOUpas ONTUMAJIbHYIO
(bopMy IpeACTaBICHUS U BU3yaIU3alUH.

KoMmyHuMKaTHBHBIE YHMBepCcaIbHbIe YueOHbIe 1elCTBUA:
OCYIIECTBIIAThH OOIIEHNE Ha YpOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCBUIKM  KOH(MDJIMKTHBIX CUTyallUH W CMAr4arth
KOH(DJIUKTBIL;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK) TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYaIbHOU
paboThI;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX NEHUCTBUMA C Y4YETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJIJIEKTUBA;

MPUHUMATh 1EJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh ACUCTBUA MO €€ NOCTHKEHHUIO: COCTAaBIISITh IUIAH JCUCTBUM,
pacrpenensaTh pojid C YYETOM MHEHHUM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJ0T0 YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

[pejiaraTb HOBBIE TMPOEKTHI, OLECHHMBATh WAEHU C NO3WIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PAa3IMYHbBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIC Y4eOHbIE el CTBUA
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKH U acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSTEIILHO COCTABJIATH IUIAH PELICHUS PAaCYETHBIX M KAYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U NTPEANIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHTYaLlUsIM;

paciupsTh paMKy yueOHOIo IIpeIMeTa Ha OCHOBE JIMYHBIX IPEINOUTEHU;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTUpoOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILCHNUE;

OLIEHUBATh IPUOOPETEHHBIHN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M IPOSBICHUIO SPYIULUH B 00JaCTH
(U3HMKHU, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATEJIBHOM  peQuieKCMH Kak  OCO3HAaHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh NPUEMBI peiekcrun Juis OLEHKU CUTYallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS MO0 HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAM3E pe3yIbTaToOB
JeSITeNIbHOCTH;

MPUHUMATh Ce0sl, TOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TIpH aHaIu3e pe3ybTaToB
JeSITeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHHsI TMYHOCTHBIX PE3YIHTATOB OCBOEHUS ITPOTPAMMBI TIO
dbuzuke A YpOBHA cpeaHero oOmero oOpa3oBaHUs y  0OydYarommxcs
COBEPIIICHCTBYETCS HMOIIMOHAIIbHBIH HWHTEJUICKT, TIPEAIOJIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHWIE, BUICTh HaIPaBICHUS Pa3BUTHs COOCTBEHHON 3MOITMOHATIBLHOU CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CaMOKOHTPOIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOIMOHAIEHBIM H3MEHEHHSIM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAOIICH CTPEMIICHUE K JOCTHIKCHHIO IIEIH |
yCcrnexy, ONTHMHU3M, WHUIMATHUBHOCTh, YMEHHE IEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIONIICH CTIOCOOHOCTh MOHMMATh AMOIIMOHAIIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIIECTBICHUH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIONIUX CIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemniaTb KOHQIUKTHL.

HNPEAMETHBIE PE3YJIbTATBI

K koniry o6yuenus B 10 kjacce mpeMeTHBIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MecTo (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIbHOCTH JIFOJIEU;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHalibHasl TOYKa, MHEepIMaIbHas cUcTeMa OTcuéTa, abCOMIOTHO TBEPOE TEIO,
WJCAIbHBIN ra3, MOJEIIA CTPOEHHUS Ia30B, JKUAKOCTEN U TBEPHABIX TEJ, TOYCYHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur PU3NIECKuX 3aj1ay;

pacno3HaBaTh (pu3MYECKUe SIBJICHUS (MIPOIIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHS BELIECTBA U



AIEKTPOAVMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
cBOOO/IHOE MAJCHHUE TEJl, JBUKEHHE IO OKPYKHOCTH, UHEpLUs, B3aUMOJCIICTBHE
ten, nud@ys3usi, OpOYHOBCKOE JIBUKEHUE, CTPOEHUE >KUIKOCTEH W TBEPABIX Tell,
M3MEHEHHEe O0bEMa TeN MpPU HAarpeBaHUM (OXJIAKIEHUH), TEIIOBOE PABHOBECHE,
WCIIApEHNE, KOHJCHCALMs, IUIABJICHHUE, KPUCTAJUIM3aLMs, KUIIEHUE, BIIAKHOCTD
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBA3b MEXIY IapaMeTpaMH COCTOSIHUS ra3a B M30IPOLECCaX, dJIEKTPU3aLHs Ted,
B3aMMOJICHCTBUE 3apsI0B;

OINKCHIBAaTh MEXAHUYECKOE IBUKEHHE, WCIOJb3Yys (PU3MUECKHE BETUUYHMHBI:
KOOpJMHATa, IyTh, IEPEMEIIECHHE, CKOPOCTb, YCKOPEHHME, Macca Tena, Cuia,
HUMITYJIbC T€JIa, KUHETUYECKAS DHEPTHs], NOTCHUMAIbHAs dHEPrUs, MEXaAHUYECKas
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU NPABWIBHO TPAKTOBATh
(Gu3NYECKUi CMBICT HCIOJB3YEMBIX BEJIUYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMHU
BEJINYMHAMMU;

ONMCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHMS,
UCTIONBb3ysl (U3MYECKHE BEIUYMHBL: JaBJICHUWE Tas3a, TemIepaTypa, CpemaHss
KMHETHYECKasl SHEPIHUsl XaOTHYECKOro JBMKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHA
CKOPOCTh MOJIEKYJI, KOJMUYECTBO TEIUIOThI, BHYTPEHHssI 3HEprusi, padbora rasa,
KO3((PUIMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOTO JBUraTeNs; MpPU OMHCAHHUH
IPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCIOJIBb3YEMbIX BEJIMYUH, UX
0003HaUYeHUs M E€OUHUIIBI, HAXOIUTh (OPMYJIbl, CBS3BIBAIOLIUE JAHHYIO
(U3HYECKYI0 BEIUYHUHY C IPYTUMH BEIIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEITUUMHBL: SJICKTPUUECKUN 3aps,
IEKTPUYECKOE I10JI€, HANPSKEHHOCTD IOJIsA, MMOTEHIMAJ, PA3HOCTh ITOTEHIMAJIOB;
Ipy ONHCAHUM TPABWIBHO TPaKTOBAaTh (PUIMYECKUNA CMBICT HCHOJIb3YEMbIX
BEJIWYNH, MUX OOO3HAYEHHS M E€IUHULBI; YKa3blBaTh (POPMYIIbI, CBSA3BIBAIOIIME
JaHHYIO (PU3MUECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCHOJb3Ys (PU3NUECKUE
3aKOHBI Y IIPUHLIUIIBL: 3aKOH BceMUpHOro tsarorenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPaHEHHsT MEXAaHMYECKOM DJHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCa,
IIPUHLIAI CYNEPIO3ULUNA CWI, NPUHIUI PABHOIPABUS WHEPLUHUAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYISIPHO-KMHETHUECKYI0 TEOPHI0 CTPOEHHs BEIECTBA, Ia30BbIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYJH C
a0COJIFOTHOM TeMmepaTypoH, MEepBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHMUS
DIIEKTPUYECKOro 3apsiaa, 3akoH KysloHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMUIIBI JEHCTBUS MalINH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auvarh yCJIOBHs MX O€30MacCHOTO HCIOJIb30BAHUS B MTOBCEIHEBHOM
KHU3HU;

BBIMIOJHATh JKCHEPUMEHTHI IO HCCIENOBAaHUIO (DU3MUECKHX SIBICHUN U
IPOLECCOB C HCMOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUIl, MPH 3TOM
dbopmypoBaTh MpodIeMy/3a1ady U THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsl, TPOBOAUTH OMBIT U (POPMYJIUPOBATH
BBIBOJIBL;

OCYILECTBIISAThH NMPSMbIE U KOCBEHHBIE U3MEpPEHUsI (PU3NYECKUX BEIUUUH, PU
ATOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHUS M MCIOJIb30BATh W3BECTHBIC
METO/IbI OLIEHKH OTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMH  BEITUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBAaTh YCTAHOBKY,
(buKCHpPOBaTh PE3YNIbTATHI MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUJIC
TaOIUI] ¥ TPaQUKOB, IENATh BEIBOJIBI 110 pe3yIbTaTaM HCCIICIOBAHMS;

coOJro1aTh MpaBmiia 0E30MacHOr0 TpyAa MPU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-MCCIIENOBATENbCKON M IMPOEKTHON
NESATEIPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
o0opy10BaHUS;

pemarb pacy€THhle 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3MUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a yCIIOBUS 3a]1a4uu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHWBATH PEATBHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3UYECKOMN BETUIHHBI;

pelaTh KaueCTBEHHBIE 3a/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzuYecKue sIBJICHNUS,

MCTIOJIb30BaTh MPH PEIIeHNH YIeOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUH [JISl TIOWCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAIIMN U TPEICTABICHUS
y4eOHOM ¥ HAy4YHO-TOMYJAPHON HH(POPMAIMK, TOJYYEHHOU W3 Ppa3IWYHBIX
UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAITHIO;

NPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYIKAIOIET0 MUPA, B PA3BUTUE TEXHUKH
U TEXHOJIOTHM;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ NpUOOpaMH M TEXHUYECKUMH
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOIOJCHHSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaloIlel cpejie;



paboTaTb B TpyHNe C BBINOJIHEHUEM pa3IUYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAIMOHAIBHO pacHpelesTh O0O0S3aHHOCTH W
IUIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHUBATh
BKJIAJT K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbl B PEIICHUE pACCMaTPUBAEMOM TPOOIEMBI.

K xonity o6yuenus B 11 kjacce nmpeiMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKoi KapTUHBI MUDPA;

YUUTHIBATh TPAHULBl TPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOJIEei:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOUCUHBI NCTOYHHMK CBETA, A/IepHas
MOJieJb aTOMa, HYKJIOHHas MOJeb aTOMHOTO fApa NpU pelieHUH (U3NYECKUX
3a/1ay;

pacno3HaBaTh (pU3MUYECKUEe ABJICHUS (MPOILECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUUYECKAS] TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEMCTBHS TOKA, B3aUMOJCICTBUE
MAarHuTOB, JJICKTPOMAarHuTHasT WHAYKUWSA, JEHUCTBUE MArHUTHOIO TMOJiA Ha
MPOBOJHUK C TOKOM W JBWXKYIIMWCS 3apsij, 3JIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHys, audpakuus W TONApU3ALMSA  CBETa, JUCIEpPCUst CBETa,
dbotoanekTpudeckuit 3pdext (pororddekrt), cBeToBOE NaBlieHUE, BOZHUKHOBEHHE
JMHENYaToro CIEeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHas

pPaaAnOaKTUBHOCTD,
OIINCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘-ICCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3JINYHbIX CpGI[) )51

AIIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLECCHI), HCHONB3Yyd (U3UUECKUE BEIUYUHBI:
DIEKTPUYECKUN 3apsif, CHJIa TOKA, JJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHILIMAJTOB, AJIEKTPOJBIKYILAs CUia, paboTa TOKa,
WHIYKIHWST MAarHUTHOrO mojs, cuina Awmmepa, cuia JlopeHua, WHIYKTUBHOCTD
KATYIIKW, DHEPrus JJIEKTPUYECKOTO W MArHUTHOIO IOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
TFApMOHMYECKUX D3JEKTPOMAarHUTHBIX KojeOaHuM, (OKyCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIA JIMH3bI, MPU ONUCAHUM TPABWIHHO TPAKTOBATh (PUIMUYECKUI
CMBICJI HCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAUYE€HHUs] M €IUHMIIbI, YKa3blBaTh
(opMyJIbL, CBSA3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETUUHMHY C IPYTMMHU BEIMUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIC SBJICHUA W IPOLECCHI, HCIOJIb3Ys
(bu3MUecKre BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, YHEPTUs U UMITYJIbC (DOTOHA, IEPHUO/ MOTypacnaia, YHEPTUs CBA3H



aTOMHBIX SIZIEp, TPU OMUCAHWW TPABUIBLHO TPAKTOBaTh (HUIUUECKUNA CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS M E€IWHUIIbI, yKa3biBaTh (POPMYIIBI,
CBS3BIBAIONINE JAHHYI0 (U3HYECKYI0 BEIWYWHY C JPYTHMH BEIUYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHAM3UPOBATh (PU3UYECKHUE TMPOIECCHl U SBIEHUS, UCTONB3Ys (pu3nyeckue
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaljIeIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKOH Jlxkoyns—JIeHua, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKITUHU, 3aKOH TMPSIMOJIUHEHHOTO PACTIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHUSI
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHeHUe DiHImTEHa mis pororddekTa,
3aKOH COXPAHEHMS DHEPrUH, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXpPaHEHUS
AIIEKTPHUECKOTO 3aps/ia, 3aKOH COXPAaHEHHsI MacCOBOTO YHWCJIa, MOCTYJaThl bopa,
3aKOH PaIMOAKTUBHOTO PACIajia, Py STOM pa3iudaTh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTEeMAaTHYE€CKOE BbIPAXKEHHWE M YCIOBHS (TpaHHIbl, 00JacTH)
MPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOPA WHIYKIIMH MarHUTHOTO TOJISI TIPOBOJHUKA
C TOKOM, CHJIBI AMriepa u cuitbl JIopeHta;

CTPOUTh W OIKCHIBATh H300paXKEHHE, CO3/IaBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SBJICHUW W
MPOIIECCOB C WCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPECHHM: MPU HTOM
dbopMyIHpoBaTh MPOOIEMy/3a/1ady U THIIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pyI0BaHUs, MPOBOAUTH ONBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIIAThH MPSIMbBIC M KOCBEHHBIC M3MEPECHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHS M HCIOJIh30BAaTh W3BECTHBIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

HCCJICIOBATh 3aBUCUMOCTH (PM3HUCCKUX BEJIMYUH C HCTIOIB30BAHIEM MPSIMBIX
W3MEpPEHUN: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUJE TaOIUI] ¥ TPadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBaHUS;

coOJro1aTh MpaBuiia 0€30MacHOr0 TpyAa MPU MPOBEACHUU HCCIIEIOBaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIIBCKON ¥ TMPOSKTHOMN
JESATETPHOCTH C HMCIOIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
00opy10BaHUS;

pemaTth pacu€THble 3aJa4d C SBHO 3aJaHHOW (PU3UMYECKOM MOJIETBIO,
UCIIOJIB3YsI (PM3MYECKUE 3aKOHBI U MPUHIIATIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3aa9H
BBIOWpATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HeoOXoauMble NJisi €€ pelleHUs, MPOBOAUTH PacdyE€Thl M OIEHUBATh PEaJIbHOCTD
TIOJTYYCHHOTO 3HAYCHUS (PU3MUCCKOW BEIMYUHBI,



penaTh Ka4eCTBEHHBIE 3a/1a4U: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznYecKue sIBJICHNUS,

WCITIOJIB30BATh MTPH PEIICHUH YIEOHBIX 33/1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUH JIJISl TIOWCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAIIMN U TPEICTABICHUS
y4eOHOM ¥ HAy4YHO-TOMYJAPHON HH(POPMAIMK, TOJYYEHHOM W3 Ppa3IWYHBIX
MCTOYHUKOB, KPUTHUECKH AaHAJIU3UPOBATH MOITYYaEMYI0 HH(OPMAIIHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAaIlNH, NPUOOPOB M TEXHUYECKUX
YCTPOMWCTB, pa3inyaTh yCIOBUS WX 0€30MaCHOTO MCIOJIb30BAHUS B TTOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MIPUMEPHI BKJIaJa POCCHMCKUX M 3apyOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIETO MUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJI30BaTh TEOPETUUECKUE 3HAHUA 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalIeHUU ¢ NpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHHUsS 30POBbS U COONIOAEHUS HOPM 3KOJIOIMYECKOTO
MOBEJICHUA B OKPYXAIOIIEH Cpee;

paboTaTh B TpyNIle C BBIMOJHEHUEM PA3NTMYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYyNIbl, PAUUOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
MJTAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYaIllUSX, aJeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pACCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/ie/ioB U TeM un@poBbIie
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (upp )
NMPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pasznen 1. DU3UKA U METObI HAYYHOI'O ITIO3HAHUSA
LIJT Releon, HOyTOYK,
1.1 ®du3nkKa ¥ METO/Ibl HAYYHOI'O TIO3HAHUS 2 bu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pazgen 2. MEXAHUKA
LJI Releon, HOYTOYK,
2.1 Kunemarnka 5 bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72
LJI Releon, HOyTOYK,
2.2 Junamuka 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
LIJT Releon, HOyTOYK,
2.3 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 6 1 1 bubmuotexa [JOK
https://m.edsoo.ru/7141bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOANHAMUKA
. LJI Releon, HOYTOYK,
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM
3.1 TCODHIL 9 1 bubmuoreka [JOK
P https://m.edsoo.ru/7f41bf72



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

LIJT Releon, HOyTOYK,

3.2 OCHOBBI TEPMOIMHAMUKHU 10 bu6nuoreka [JOK
https://m.edsoo.ru/7141bf72
ArperatHble COCTOSIHUSI BEIIECTBA. LUT Releon, noyroyx,
33 DA3OBLE TEDCXONLI 5 bubmuorexa [JOK
pexon https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paszpnen 4. JIEKTPOANHAMUKA
LJI Releon, HOyTOYK,
4.1 DNIeKTpOCTaTUKA 10 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 1EKTpUYECKUid TOK. TOKHM B LUT Releon, Hoyt6yi,
4.2 ALY, COEIAX 12 bubnuorexa [JOK
p pel https://m.edsoo.ru/7141bf72
Hroro no pasneny 22
[ToBTOpeHue 2
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME



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

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne i/m P Konrpouabnsie | IlpakTuyeckne (g )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MaruautHoe nose. DIeKTpOMarHuTHas LUT Releon, roytoyx,
1.1 N 11 1 3 bubmuoreka [JOK
AYKH https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 11
Pa3nea 2. KOJIEBAHUS U BOJIHBI
MexaHuyeckue 1 3J€KTPOMarHuTHbIE LUT Releon, Hoyroyr,
2.1 S 9 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c
MexaHnyeckue 1 3JeKTpPOMarHuTHbIE LU Releon, noyrbyr,
2.2 BOMHEL 5 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
LIJT Releon, HoyTOYK,
2.3 OnTuka 10 3 bubauoreka [JOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEITUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OcHOBBI crIElIMANILHOM Teopuun
OTHOCHUTEIILHOCTH

LJI Releon, HOyTOYK,
bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢97¢



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

Hroro no paszneny

Pa3znea 4. KBAHTOBAS ®U3UKA

LJT Releon, HOyTOYK,

4.1 DJIeMEHThI KBAHTOBOW ONTHUKH 6 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c
LJT Releon, HOyTOYK,

4.2 Crpoenue atoma 4 bubnuorexa [HOK
https://m.edsoo.ru/7f41c97c
LT Releon, HoyTOYK,

4.3 ATOMHOE PO 5 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKHU

LJT Releon, HOyTOYK,

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 bubnmnorexa [JOK
https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 7
Pa3nesn 6. OBOBILIAIOHIEE IOBTOPEHUE
LIJT Releon, HoyTOYK,
6.1 O6o0mmaroree MOBTOPEHHE 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
[MToBTOpeHue 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Konrtpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
®du3uka — HayKa 0 IpUpOJIE. LIJT Releon, HOyTOYK,
1 Hayunslie MeTOBI TO3HAHUSA 1 bubnmorexa [IOK
OKPY’KaroIlero Mupa https://m.edsoo.ru/ff0c32¢2
Pounb 1 mecTo dusuku B
. LJT Releon, HoyTOYK,
(hopMUPOBaHUN COBPEMEHHOM
2 Hay4YHOU KapTHUHBI MUDA, B 1 bubmmorexa [IOK
Y pv pa, . https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOU JEATEIbHOCTH JIFOIEH
MexaHudeckoe IBUKEHHE.
LJT Releon, HoyTOYK,
OTHOCHUTENBHOCTh MEXaHUYECKOTO
3 BrkeHus. [lepemenenne 1 bubmmorexa [TOK
g -+ epeMent ’ https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
. JI Releon, OyK,
PaBHOMEpHOE NpsIMOJIMHEWHOE LI Releon, Hoyrbyx
4 OKCHI 1 bu6mmoreka [IOK
s https://m.edsoo.ru/ff0c3620
. LIJT Releon, HOyTOYK,
PaBHOyCKOpEHHOE PSIMOJIMHEWHOE
5 IPKOHIIC 1 bubmuoreka [JOK
A https://m.edsoo.ru/ff0c372e
JI Rel 0
CBobOoaHOe najieHue. Y CKopeHue LI Releon, royroyr,
6 CBOOOTHOTO TIa/ICHHS 1 bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c39cc
7 KpuBonuHueliHoe ABUXKEHUE. 1 LJI Releon, HOyTOYK,



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e

JIBr>keHre MaTepraibHON TOYKH T10
OKPYKHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3ada

[IpuHIAIT OTHOCUTENIBHOCTH

LJI Releon, HOYTOYK,

CHUCTEMBbI MAaTEPUAIIBHBIX TOYEK.
WMitysibe cuitbl. 3aKOH COXpaHEHUs

8 lanunes. NueprimanbHbie CUCTEMBI bubmmorexa [JOK
otcyeta. [lepBbiii 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
Macca rena. Cwia. [Tpunnummn LJI Releon, HOyTOYK,
9 Cynepro3uiu cui. Bropoii 3akox bubnmnorexa [JOK
HeroTona s MaTepuabHOM TOUYKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akoH HeroToHa 1yis LT Releon, noyrbyx,
10 MaTePHATBHBIX TOYCK bubmmorexa [JOK
P https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTo TAroreHus. Cuna LJI Releon, HOyTOYK,
11 TspkecTu. [lepBast kocMHuueckas bubnmnorexa [JOK
CKOPOCTh https://m.edsoo.ru/ff0c3d00
JI Rel
Cuna ympyroctu. 3akoH ['yka. Bec LU Releon, roytoyx,
12 rera bubmuoreka [JOK
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koappunnent
P oo LJI Releon, HOyTOYK,
TpeHus. Cuia conpoTUBICHUS ITPU
13 BIDKCHHH TEJIa B KUIKOCTH WIIH bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c3{76
rase
[TocrynarenbHOE U BpaljaTeabHOE
Y P N LJT Releon, HOyTOYK,
JBUKCHHUE a0COTIOTHO TBEPAOTO
14 Tena. MoMeHT cuisl. [1nedo cumsl bubmmorexa LIOK
' R ' https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPIOTO Tea
Nmmynibe MaTepuaabHONU TOUKH, LJI Releon, HOyTOYK,
15 bu6nmnorexa [JOK

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada

HUMITyJIbCa. PeaktuBHOEC JABWKCHUEC

Pabota u MOLTHOCTD CUIIBIL.
Kunernueckast sneprus

LJT Releon, HOYTOYK,

16 A TEDHATEHONTO Teonema o6 bubnnorexa [IOK
MaTepuaIbHON TOYKH. M
p wp https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
[TorenmanpHas 3HEPTHUs.
[TorenimanpHas 3HEPTUst ynpyro LJI Releon, HOyTOYK,

17 nehOpMUPOBAHHON TIPY>KUHBI. bubnmnorexa [JOK
[TorenmanpHas 3Heprus Teina https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[TorenumanpHble U
HETMOTEHIMaIbHbIe CHIIbI. CBSI3b

LJI Releon, HOyTOYK,
paboThI HEMOTCHIIUATHHBIX CHII C
18 MCHOHIEM MeXARIeCKoi SHe bubmmoreka [JOK
W3MEHECHUEM MEXaHU4 il sHEpTHH
p https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHECHUS
MEXaHUYECKON IHEPTrUn
JIaGoparopHas paboTa
«MccnenoBanue cBsizu pabOTHI CHITBI

19 C U3BMEHEHHEM MEXaHHYECKOM
SHEPTUU Teja Ha MpUMepe
paCTsKEHUS PE3UHOBOTO KIYTa»

Konrponbnas padora no teme LJI Releon, HoyTOYK,

20 «Kunemaruka. /lunamuka. 3aKOHBI bubmuoreka [JOK
COXpaHEHUI B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUS

. LIJT Releon, HOyTOYK,
MOJIEKYJISIPHO-KUHETHUECKOM
21 bubmuoreka [JOK

Teopun. bpoyHOBCKOE ABUKEHHE.

Auddysus

https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a

Xapakrep ABUKECHUS U
B3aMMO/ICIICTBUS YaCTHI] BEILIECTBA.

22
Mopenu cTpoeHus Ta30B, JKUAKOCTEN
Y TBEPJBIX TEI
” Macca monekyn. Konuuectso
BemectBa. [loctostHHast ABoraapo
TemnoBoe paBHOBecue. TemnepaTtypa
24 u e€ n3mepenue. [llkana remmneparyp
Lenbcus
. JI Releon, HOYTOYK,
Wneanpueiii raz 8 MKT. OcHoBHOE H Yoy
25 aremie MKT bubmuoreka [JOK
P https://m.edsoo.ru/ff0c4fde
AOcoitoTHas TeMIiepaTypa Kak Mmepa
. . JI Releon, HOYTOVK,
CpeIHEN KHHETUYECKON YHEPTUU A yroy
26 bubmuoreka [JOK
JBAKEHUS MOJIEKYJI. Y paBHEHHE hitps://m.cdsoo.rw/ff0es 1 L e
MenneneeBa-Knaneipona
27 3akoH /lanpToHa. ['a30BBIC 3aKOHBI
JlaGoparopHas paboTa
78 «HccnenoBanue 3aBUCUMOCTH
MEXIy MapaMeTpaMu COCTOSIHUS
Pa3pexKEHHOTO Ta3a
LIJT Releon, HOyTOYK,
N3onponeccel B uaeaqbHOM ra3e u
29 bubmuoreka [[OK
uX rpaduueckoe mpeacTaBIeHUe hitps-//m.cdsoo.r/f0c5T0c
Buytpennss sneprus LUT Releon, HoyToyK
TEPMOJIMHAMHYECKON CUCTEMBI U ’ ’
30 pMOA bubmuoreka [JOK

cnoco0sbl €€ n3menenusa. Konnuectso
TEIJIOTHI U paboTa. BHyTpeHHsIs

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

OHEPIUsA OAHOATOMHOI'O NACATIBHOT'O
rasa

LJT Releon, HOyTOYK,

31 Bupael Teruionepenaun bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEMIOEMKOCTH BEILIECTBA.
LJT Releon, HOyTOYK,
KonuuecTBo TemnoTel npu
32 Teruionepenave. AanadaTHbIi bubmmorexa [TOK
penatie. Al https://m.edsoo.ru/ff0c5¢36
rporecc
Rel
[TepBBIii 3aKOH TEPMOJMHAMUKH U LIT Releon, Hoytbyr,
33 €ro NprUMEHEHHUE K U30IpoIieccaM bubmmorexa [OK
P pott https://m.edsoo.ru/ff0cSefc
HeobpaTtumocTs mipoiieccoB B LJT Releon, HOYTOYK,

34 npupoje. Bropoii 3akoH bubnuorexa [JOK

TEPMOJIUHAMUKHA https://m.edsoo.ru/ff0c6230
Rel
[punmmn neicteust u KI1J] LT Releon, HoyTOyK,

39 TEIUIOBOI MallIMHBI bubmmorexa [OK

https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIIJ]

37 DKOJIOrM4ecKHe MpooIeMbl
TETUIODHEPTETHKHU
Oo6o06mraromuii ypox LJI Releon, HOyTOYK,

38 «Monexynsipaas ¢pusuka. OCHOBBI bubnuoreka [IOK
TEPMOANHAMUKIDY https://m.edsoo.ru/ff0c6938
Konrponbnas padora no teme LJI Releon, HOyTOYK,

39 «MonexynsipHas ¢puzuka. OCHOBBI bub6nuoreka [IOK
TEPMOANHAMUKIY https://m.edsoo.ru/ff0c6a50

40 [Tapoo6pa3zoBaHue U KOHIEHCALHS. LIJI Releon, HOyTOYK,



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

I/IcnapeHHe U KHUIICHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

AOCONIOTHAA U OTHOCUTENILHAS

LJT Releon, HOyTOYK,

41 BJIQXKHOCTh BO3Ayxa. HackleHHbIH bubnuorexa [JOK
nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramimueckue u
amop¢Hbie Tena. AHUZOTPOIHS LJI Releon, HOyTOYK,

42 CBOMCTB KpHUCTAIUIOB. JKuikue bubnuorexa [JOK
kpuctauibl. COBpeMEHHbIE https://m.edsoo.ru/ff0c65f0
MaTepuabl
[1naBneHue u KpUCTAIIU3ALINS. LJI Releon, HOyTOYK,

43 VenapHas TEIUIOTA IJIABJICHHUS. bu6mmoreka [{OK
CyO6nmumarust https://m.edso0.1u/ff0c6708

LJI Releon, HOyTOYK,
44 VYpaBHeHHE TEIIOBOTO OanaHca bubnnorexa [JOK
https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tel. DICKTPUISCKUI IJT Releon, HOYTOYK,

45 3apsan. JlBa BuJa 3JIEeKTPUYECKUX bubnuorexa [JOK
3apsa0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHMKY, TUDIIEKTPUKU U LJI Releon, HOyTOYK,

46 MOJIyIIPOBOIHUKH. 3aKOH bubnuorexa [IOK
COXPaHEHUS JIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0c6bcc
B3aumopeiicTBue 3aps10B. 3aKOH LJI Releon, HOyTOYK,

47 Kynona. ToueuHslii anexTpuyeckuit bubnuoreka [IOK
3apsn https://m.edsoo.ru/ff0c6ced
Hanpsyk€HHOCTB 3JIEKTPUYECKOTO LJI Releon, HOyTOYK,

48 nostst. [IpUHIUI CyTIepro3HuIiu bubnuoreka LIOK

AJIEKTPUYECKUX ToneH. JInnun

https://m.edsoo.ru/ff0c6df2
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HANPSHKEHHOCTH

Pabota cui1 51eKTpoCcTaTu4ecKoro

LJI Releon, HOyTOYK,

49 nojis. ITorennuan. PasnocThb bu6mmoreka [JOK
MIOTEHINAIOB https://m.edsoo.ru/ff0c6£00
[IpoBOAHMKY M TUAIIEKTPUKHU B LJT Releon, HOyTOYK,

50 3JEKTPOCTATUYECKOM II0JIE. bubnmnorexa [JOK
JvanexkTpudeckasi HpOHUIIAEMOCTD https://m.edsoo.ru/ff0c7018

LIJI Releon, HOyTOYK,
51 DnekrpoémkocTh. Konaencarop bubmmoreka [JOK
https://m.edsoo.ru/ff0c7126
OnEeKTPOEMKOCTH IJIOCKOTO LJI Releon, HOyTOYK,

52 KOHJIEHCcAaTopa. DHeprus bubnuoreka [IOK
3apsKEHHOr0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGoparopHas pabota "M3mepenue |
ANEKTPOEMKOCTH KOHeHcaTopa"

IIpyHUMT NEUCTBHS ¥ PUMEHEHNE

KOHJICHCATOPOB, KOMTMPOBAILHOTO
54 amnmnapara, CTpyHHOro IIpUHTEpa.

DNEeKTpOCTaTUYECKas 3allUTa.

3azeMyIeHHE IEKTPONPUOOPOB

DIJIEKTPUYECKUI TOK, YCIOBUS €0

cymecTBoBaHus. [10CTOSHHBIIN TOK.
55 Cuna toka. Hanpspkenue.

Conporusnenue. 3akoH Oma 15

ydacTKa [enu

[TocnenoBarenbHOE, MapallIeIbHOE, LIJT Releon, HOyTOYK,
56 CMEIIaHHOE COEIUHEHUE 0.5 bu6mmoreka [IOK

npoBoAHKKOB. JlaboparopHas

https://m.edsoo.ru/ff0c7410
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paborta «M3yueHne cMenaHHoTo
COCIIMHEHUS PE3UCTOPOB)

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO

LJT Releon, HOyTOYK,

37 Toka. 3akoH [[xoymsa-Jlenna bubmorera [JOK
' Y H https://m.edsoo.ru/ff0c7838
3axon Oma AJ1s MOTHOM (3aMKHYTOM )
anekTpuieckoit nenu. Koporkoe LJT Releon, HOYTOYK,

58 3ambikaHue. JlaboparopHas pabota 0.5 bubnuorexa [JOK
«3mepenue I/IC uCTOYHUKA TOKA U https://m.edsoo.ru/ff0c7ae0
€ro BHYTPEHHETO COMPOTUBICHUSD)

PezepBubiii ypok. KonTposbHas
P P " P " LJT Releon, HOYTOYK,
paboTta no Teme "DIEKTPOIUHAMHKA

> / Beepoccuiickast mpoBepoydHast bubmorexa HOK

P POBep https://m.edsoo.ru/ff0c8c56
paborta
Oo6o06maromuii ypox LJI Releon, HOyTOYK,

60 «ONeKTpoiuHaMUKay / bub6mumorexa [IOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/ff0c88be
DneKTpOHHAs IPOBOJIUMOCTD

61 TBEPIBIX METAILIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAJIIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTh

2 DNEKTPUUECKUN TOK B BAaKyyMe.

CBoiicTBa 3JIEKTPOHHBIX MTyYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAs
LIJT Releon, HOyTOYK,
Y IpUMECHasi TPOBOAUMOCTb.
63 CaoiicTBa p—n-miepexoa bubmmorexa [TOK
p pexosa. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBEIE TPUOOPHI
64 DIIEKTPHYECKUI TOK B PACTBOpax M L1JT Releon, HOYTOYK,
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paciiaBax 3JeKTPOJIUTOB.

DNEeKTPOMTHYECKAs TUCCOIIUAIIHSL.

DIIEKTPOJIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

DNEeKTPUYECKUM TOK B rasax.
CaMocTOsTeIBHBIN U

LJI Releon, HOyTOYK,

65 HECAMOCTOSITENbHBINA pa3ps ! Buomiorexa [JOK
Paspal. https://m.edsoo.ru/ff0c84ae
Momnuus. I1mazma
DIEKTPUIECKUAE TPUOOPHI U
P prbop LJT Releon, HOYTOYK,
YCTPOMCTBA U UX MPAKTUIECKOE
66 npuMerenue. [IpaBuia TEXHUKU I Bubmiorexa LIOK
P P https://m.edsoo.ru/ff0c86fc
0€e30I1aCHOCTH
KonrponsHas padora no Teme
. LJT Releon, HOyTOYK,
«nexkrpocraruka. [loctosHHbIN
67 JIEKTpUUYeCKuii TOK. TOKHU B I Bubmiorexa LHOK
p ) https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PesepBHeIit ypok. O600IIaromuii LT Releon, HoytOyxk,
68 ok mo remaM 10 xiacca I Bubmzorexa LIOK
yp https://m.edsoo.ru/ff0c8f6¢
OBUIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KIIACC

Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchl
[TocTOsTHHBIE MAarHUTHI U UX
. LJI Releon, HOyTOYK,
B3auMojieiicTBUE. MarHuTHoe noJe.
! BekTop MarHuTHOM UHIYKITUH ! bubmorexa [OK
P . JLYKHHH. https://m.edsoo.ru/ff0c9778
JIuHUM MarHUTHOM MHIYKIIMH
MarsuTHoe 1noje NpoBOJHUKA C
LJI Releon, HOyTOYK,
tokoM. OnbIT Dpcrena.

2 B3anmoneiicTBre MPOBOIHUKOB € 1 bubmorexa [OK

g poBOA https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabota «3yuenue LJT Releon, HOYTOYK,

3 MAarHMTHOTO TOJISI KaTYILKHU C 1 1 bubnuorexa [JOK
TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS HA
NPOBOAHUK ¢ ToKOM. Cuiia Amnepa.

LJI Releon, HOyTOYK,
JlaGopaTtopHnast pabota
4 «HccnenoBanue AeNCTBUS ! ! bubmmorexa [IOK
8 g https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHUTa Ha paMKy C
TOKOM»
JlelicTBME MArHUTHOTO TTOJIS HA
LJI Releon, HOyTOYK,
JBIDKYIIYIOCS 3apSKEHHYIO
> yactuity. Cuna Jlopenma. Pabora ! bubmmorera [JOK
A peHta. hitps://m.edsoo.ru/ff0c9df4
cunbl JlopeHua

6 DJNeKTpOMarHuTHasi UHIYKIHUS. 1

[ToTOK BEKTOpa MarHUTHOM
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uHaykiuy. JJ1C uHayKIuu. 3aKoH
3JICKTPOMArHUTHOW WHIYKITUU
®dapanes

JlaGopaTtopHnast pabota

LJI Releon, HOYTOYK,

7 «Hccnenosanue siBICHUS bu6moreka [JOK
3JIEKTPOMArHATHOM UHIYKLUN https://m.edsoo.ru/ff0cal50
NuayKkTUBHOCTB. SIBIEHUE
camouHaykiuu. 2J1C LIJI Releon, HOyTOYK,

8 CaMOUHAYKIIUU. DHEPT U bu6mmoreka [JOK
MAarHUTHOTO TOJIS KATYIIKHA C TOKOM. https://m.edsoo.ru/ff0ca600
ONEeKTPOMarHuTHOE 1OoJIe
TexHudeckue yCcTponucTBa U UX
IIPUMEHEHUE: IOCTOSIHHBIE MAarHUTHI,

9 AJIEKTPOMAarHuUThlI,

AIIEKTPOJIBUraTellb, yCKOPUTEIN

AJIEMEHTAPHBIX YaCTHIL,

MHAYKLIMOHHAS 11eYb

Ob6o06maromuit ypok «MarautHoe LJI Releon, HOYTOYK,

10 noJie. DJIEKTpOMarHuTHas bu6mmoreka [JOK
VHTYKIUSDY https://m.edsoo.ru/ff0cab82
KonrtponbHast pabora o Teme LJI Releon, HOYTOYK,

11 «MarauTHoe mnoJie. bubmuorexa [JOK
DNeKTpOMarHuTHasi UHIYKIUS» https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHUYECKHE
kosnebanus. ['lapMoHuueckue LJI Releon, HOYTOYK,

12 KoJiebaHus. YpaBHEHUE bu6mumorexa LIOK

rapMOHUYECKUX KOJeOaHHH.
[IpeBpaienue 3neprun

https://m.edsoo.ru/ff0caf06
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JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH

13 Mepro/ia MajIbIX KoJeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl
rpy3a»

KonebaTenbHbIit KOHTYD.
CB0OOIHBIC PTIEKTPOMATrHUTHBIE
KoJIe0aHus B UICAUTEHOM LT Releon, HoyTOyK,
14 K0JIeOATEIbHOM KOHTYpe. AHAJIOTHs Bubnmorexa LOK
https://m.edsoo.ru/ff0cb820
MEXy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJIeOaHUSIMU
®opmyna Tomcona. 3akoH LJI Releon, HOYTOYK,

15 COXPAaHEHHUS SHEPTUU B UJI€ATHHOM bubnuorexa LIOK
K0JIe0aTEeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxarmux
Kosie0aHusAX. BoIHYKIeHHbIE LIJI Releon, HOyTOYK,

16 MEXaHHYECKHUE KOJIeOaHusI. bubmuoreka [JOK
Pe3onanc. BeiHyxaeHHbIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMarHuTHbIE KoseOaHus
IIepeMeHHBIH TOK.

CuHycouanbHbIN IepEMEHHBIN TOK. LIJI Releon, HOyTOYK,

17 MoIHoCTh EPEMEHHOT0 TOKA. bu6mmoreka [JOK
AMIUTUTYHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CUJIbI TOKA M HAINPSHKEHUS
Tpancdopmarop. [IponsBoactso,

18 nepeaaya u notpediieHue
AIIEKTPUYECKON SHEPIUU

19 YCTpOUCTBO U MPAKTUYECKOE LIJI Releon, HOyTOYK,

IMPUMCHCHUEC 3JICKTPUICCKOI'O

bu6mmoreka [JOK
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3BOHKA, TeHepaTopa MepeMeHHOro
TOKa, JINHUH 3JIEKTponepeaay

https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKHE PUCKU ITPU
IPOU3BOJICTBE IIEKTPOIHEPTUHL.

20 Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B MOBCETHEBHOM
KU3HU
MexaHu4eckue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon. LJI Releon, HOYTOYK,

21 CKOpOCTh pacipoCTpaHEHUS U bubnmoreka [JOK
JutMHa BOJIHBL. [lonepeunsie u https://m.edsoo.ru/ff0ccas4
MIPOJIOJTBHBIC BOJTHBI

JI Releon, HOYTOYK,
3Byk. CKopocCTh 3ByKa. [ poMKOCTh n s
22 3ByKa. BeicoTta ToHa. TemOp 3Byka bubmmorexa [JOK
yxa. ’ p 3BY https://m.edsoo.ru/ff0cccOc
ONEeKTPOMarHUTHbHIE BOJIHBI, UX LIJI Releon, HOyTOYK,

23 cBoMcTBa U ckopocTh. [1Ikana bu6moreka [JOK
3JIEKTPOMATHUTHBIX BOJH https://m.edsoo.ru/ff0ccfe0
[IpuHUHMIBI pauoOCBA3U U

24 TeneBuaeHusA. PazButue cpeacTs
cBs3u. Paguonokanus

JI Releon, HOYTOYK,
Konrponsnas pabdora «Konebanus u = Ty
25 BOIHED bubmmoreka [JOK
https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpoCTpaHEHHE
P P . poeTp LJI Releon, HOYTOYK,
CBETa B OJHOPOJHOMU Cpejie.
26 bu6moreka [JOK

Toueunslii ICTOYHMK cBeTa. JIyu
CBeTa

https://m.edsoo.ru/ff0cd350
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OtpaxkeHue cBeTa. 3aKOHbI

LI Releon, HOyTOYK,

27 oTtpaxkeHus ceeta. [loctpoenue bubnuorexa [JOK
n300paKEHHI B TUIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4€0
IIpenomnenue ceera. [lonHoe

LJI Releon, HOyTOYK,
BHYTpPEHHEE OTpaKCHUE.
28 [IpenenbHbIN yroJl MOJIHOTO bubnrorexa [JOK
pedl y https://m.edsoo.ru/ff0cd 716
BHYTPEHHETO OTPaKCHUS
JI Rel 0
JlabopatopHas pabota «3mepenune LUI Releon, Hoyt6yr,
29 MOKa3aTelIsl MPEJIOMIICHUSI CTEKIIa Bubnmotexa LHOK
P https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3o0pakeHmit LJI Releon, HOYTOYK,

30 B jiH3e. PopMyIia TOHKON JIMH3BI. bubmumorexa LIOK
VYBenuueHue JUH3bI https://m.edsoo.ru/ff0cddle
JlaGopaTtopHnast pabota

31 «HccnenoBanue cBOWCTB
M300paKEHHUI B JIMH3aX)

Jucnepcus cBeta. ClI0KHBII cOCTaB

17 oenoro csera. L{Bet. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»

JI Rel
Wnrepdepennus ceera. Audpaxums LUT Releon, royroyx,
33 ceta. Jnppakuuonnas pemeérka bubmmorexa LIOK
’ paKil p https://m.edsoo.ru/ff0ced22
Rel
[TorrepeyHOCTh CBETOBBIX BOJIH. LUT Releon, royr6yx,

34 [Tonsipuzamus cBeta bubnrorexa [JOK

prsall https://m.edsoo.ru/ff0cf02e

35 OnTuueckue MpuOOpsI U yCTPOHCTBA

U YCJIOBHSI UX 0€3011aCHOTO



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a

IMPUMCHCHU A

FpaHI/IHI)I HpI/IMCHI/IMOCTI/I
KJIACCUYECKOU MEXaHHUKH.

LJI Releon, HOyTOYK,

36 1 . bu6moreka [JOK
OCTYTIATRI CIICIHATLHOM TeOpHH https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
OTHOCHUTEIBHOCTD LIJI Releon, HOyTOYK,

37 OJIHOBPEMEHHOCTH. 3aMe/IJIeHre bu6nmoreka [IOK
BPEMEHH U COKPAICHUE JJINHBI https://m.edsoo.ru/ff0cfad42
DHeprusi U UMITYJIbC

eanHBI/ICTCKo;II gactuilbl. CBsi3b LUT Releon, noyroyx,

38 pa . I/IN?H 'HBCOM bu6muorexa IIOK
MACCBL € FRCPTHCH 1 4 ' https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
Konrponsnas padora «OnTHKa. LJI Releon, HOYTOYK,

39 OCHOBBI cieUaIbHON TEOPUHU bu6nuoreka [IOK
OTHOCHUTEIBHOCTHU» https://m.edsoo.ru/ff0cf6£0

JI Rel 0
®otonsl. Popmyna [Tnanka. LUT Releon, royr0yi,

40 3 dorona bubmuorexa [JOK

HCpIHA 1 HMILYJILC GOTO https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE LIJT Releon, HOyTOYK,

41 doroapdexra. OnpiTer A. T bu6nuorexa LIOK
CroneroBa https://m.edsoo.ru/ff0cffc4
3akonbl pororddexra. YpaBHEHHE LIJT Releon, HOyTOYK,

42 Oiinmreitna g porosddexra. bubmuorexa [JOK
«Kpacnas rpanuna» potospdexra https://m.edsoo.ru/ff0d015¢e
[asnenue ceera. Onbits [1. H. LI Releon, HOyTOYK,

43 JlebeneBa. XMMHYECKOE NEHCTBHUE bubmnoreka LJOK
CBETa https://m.edsoo.ru/ff0d04a6

44 TexHuueCKUE yCTPONCTBA U
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MPAKTHYECKOE TIPUMEHEHUE:
dboTor1eMEHT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/]

Penrenue 3amad mo teMe « DJI€MEHTEI

LI Releon, HOyTOYK,

45 KBAHTOBOM OITTHUKH bubmmorexa TIOK
https://m.edsoo.ru/ff0d0302
Mopnenbs aroma TomcoHa. OnbIThI LI Releon, HOyTOYK,
46 Pesepdopna no paccesHuto o- bubnuotexa [JOK
yactull. [nanerapnas mozens aromMa https://m.edsoo.ru/ff0d091a
LJI Releon, HOyTOYK,
47 IToctynatel bopa bubnuorexa [JOK
https://m.edsoo.ru/ff0dOafa
W3nydyenue u moromieHue OTOHOB
LJI Releon, HOyTOYK,
IIPH TIEPEX0JI€ aTOMa C OJTHOTO
48 OBHSI DHEPTUH Ha roi. Buasl bubmmorexa TIOK
M p AAPYTou. BHA https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BoimaoBbIe cBolicTBa yacTHIl. BOJIHEI
. LIJT Releon, HOyTOYK,
ne bpoiina. KopnyckynsipHo-
49 BOJHOBOI nyann3M. CIIOHTaHHOE U bubmmorexa TIOK
Y ' https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITyYCHHE
OTKpBITHE PAIHOAKTUBHOCTH.
Omem Pefe dopna mo LT Releon, noyr6yx,
30 OIIpE, eneHmIz) coiTaBa bubmmorexa HOK
pest https://m.edsoo.ru/f0d0fd2
PaIuOaKTUBHOTO U3ITYUYCHUS
CgoticTBa anb(da-, 6era-, ramma-
51 u3ily4eHus. Biausnue

PalHOaKTUBHOCTH Ha )KUBbIE
OpraHU3Mbl
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52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DIEeKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnan. 'amma-uzinyyeHue

LI Releon, HOyTOYK,
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HyKJIOHOB B SJpE.
Snepusle peakunu. A nepHbIin
peaktop. [Ipo6iemsl, IEpCIEKTUBHI,
JKOJIOTMYECKHE aCIEKTHI SIACPHON
JHEPreTUKU

LJI Releon, HOYTOYK,
but6moreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUlbl. OTKpbITHE
no3uTpoHa. MeTo bl HaOIIOICHUS U
perucTpaiuu 31eMeHTapHbIX
gactull. Kpyrislii cron
«DyHIaMEHTaJIbHbIE
B3auMoJiercTBUs. EnMHCTBO
buznyecKoil KapTUHBI MUpay

LJI Releon, HOyTOYK,
bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38

55

3TaHI>I paSBI/ITI/H[ aCTp0HOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUHM. By
3B&3HOTO HeOa. Co3Be3aus, ipKue
3BE3/1bI, IJIAHETHI, UX BUIUMOE
nprkeHne. CoJIHEUHAsI cucTeMa

56

Comnnne. ConHeuHass aKTHBHOCTD.
Ucrounuk snepruu ConHua u 3BE371

57

3BE3/bI, X OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3]IbI TTIaBHOM
nocJieIoBaTeIbHOCTH. BHyTpeHHee
cTpoeHnue 3BE311. COBpeMEHHbIE
MIPEICTABJICHHS] O TPOUCXOKICHUH U



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0e38

spostronny CoJiHIa U 3BE3

58

Mnineunsiii [IyTe — Hama
T'amakTuka. [Tonoxxenue u IBIKCHHE
Connna B ['anakTuke. I'anakTukuy.
YEpHble ABIPHI B sIpax raJakTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraraiakTuka

60

Hepemennsie npo0iaeMbl
ACTPOHOMHHU

61

KonrtponbHas pabora «1eMeHThI
ACTPOHOMMU U aCTPOPHUIUKI

62

O6o6maromuii ypok. Ponb dhusuku
1 aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAILHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyeJI0BEKa

63

O6o06matromuii ypok. Ponbs u mecto
(U3UKK 1 aCTPOHOMUU B
COBPEMEHHOMN HAyYHOU KapTHUHE
Mupa

64

O6o06matromuii ypok. Posb
¢buznyeckoil Teopuu B
(GbopMHpPOBaHNY TIPEICTABICHUH O
(bU3HYEeCKON KapTHHE MUpPA

65

O6o6maromuii ypok. Mecrto
(bu3nyecKoil KapTUHBI MUPA B




001IeM psIy COBPEMEHHBIX
€CTeCTBEHHO-HAYyYHBIX
NpeCTaBICHUN O IPUPOJIC

PesepBHbIll ypok. MarautHoe noie.

66 1
DJeKTpOMAarHuTHas HHIYKIIWS
PesepsHblil ypok. Ontuka. OCHOBBI
67 CHenalIbHOM Teopun 1
OTHOCHUTEIIEHOCTH
Pesepnbiit ypok. KBantoBas ¢usnka. LJI Releon, HOYTOYK,
68 DJIeMEHTBI aCTPOHOMUU U 1 bu6nuoreka [JOK
acTpousuku https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KJTIACC

Kon
MPOBEPAEMOro
pe3yJbTara

I[IpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeiHero 001ero 00pa3oBaHust

10.1

JleMOHCTpHUpOBaTh Ha TpUMEpax poOidb ©U MeCTO (U3UKH B
(hopMUPOBaHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOUN NEATEIIBHOCTH

JMroaei

10.2

Y4uTHIBaTh IPAHUIBI IPUMEHEHUS U3YUYEHHBIX (PU3NUECKUX MOIETICH:
MaTepualibHasl TOYKa, WHEpLHUAIbHAs CUCTeMa OTcuéTra, abCOIIOTHO
TBEPOE TEJO, HICAIBHBIN ra3; MOJEIH CTPOCHHS I'a30B, )KUIKOCTEN U
TBEPABIX TEJI, TOYEUYHBIM DJIEKTPUYECKUM 3apsa] — IPU PELICHUU

(1)I/ISI/I‘ICCKI/IX 3aJa4

10.3

PacnoznaBaTh ¢u3znueckue siBaeHus (IpoLecchl) U 0ObSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KHHETHYECKOH TEOpHH
CTPOCHMsI BELIECTBA M  AJIEKTPOJUHAMHUKU: DPABHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE, CBOOOIHOE TTa/IeHNe
TEJ, JBM)KEHHUE IO OKPYXXHOCTH, MHEPLHUs, B3aUMOJEHCTBUE Te;
muddys3usi, OpOYHOBCKOE MABW)KEHHE, CTPOSHHE IKHIKOCTEH U
TBEPABIX TeJ, U3MEHEHHWe o00bEéMa Tel NpU HarpeBaHUU
(oxmaxxaeHun), TEIUIOBOE PaBHOBECHE, WCIApEHHE, KOHICHCAIUs,
IUTaBJIGHUE, KPHUCTAUIM3alKs, KHUIIEHUE, BIIAXXHOCTh BO31yXa,
MOBBILIEHUE JaBJIE€HUS Tra3a IpPU €ro HarpeBaHuU B 3aKPHITOM
cocyle, CBf3b MEXKIy IapaMeTpaMu COCTOSHUS Tra3a B

H30IIpoHeccCax; SJICKTpUu3auusg TCl, B3aMMO/JICHCTBHE 3apsAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBM)KEHUE, MHCIONb3ys (U3nuecKue
BEJIMYMHBL: KOOPJUHATA, IIyTh, IIEPEMELIEHHUE, CKOPOCTh, YCKOPEHHUE,
Macca Teja, CHJIa, MMIYJbC Tela, KHHETHYeCKass JSHeprus,
NOTEHIMAJIbHAs JHEPrusi, MeXaHWdeckas paboTa, MexXxaHHYecKas
MOUIHOCTb; IpPH ONHUCAHUM MPABUIBHO TPAKTOBAaTh (QU3UUECKUI
CMBICTT HCHOJb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U €JAMHHULIBI,
HaX0AUTh (OPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETHUUHY

C ApyIrMH BCINYHHaAMHU

10.5

OmnuceIBaTh HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEJI H TEIUIOBBIE




SBJICHUS, HCHOJIb3ys (PU3MUECKUE BEIUYMHBI: JaBJIEHUE rasa,
TEMIIepaTypa, CpelHsAs KHUHETUYECKas OHHEPIrus XaoTUYECKOIO
JBIKEHUS MOJIEKYJ, CpEOHEKBaJpaTU4HAas CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOThI, BHYTpPEHHsSs JHeprus, paboTa rasa,
KO3(QUIIMEHT TOJIE3HOI0 JCHCTBHUS TEIJIOBOIO JIBUTATENs; IPH
ONMHMCAHUM  MpPaBWIBHO  TPAKTOBaTh  (PU3WYECKUH  CMBICI
UCIONIB3YEMBIX BEJIIMYMH, UX O0O3HAUYEHUS M €AMHHULBI, HAXOIUTh
(GopMyIibl, CBA3BIBAIOIIME JAHHYK (U3NYECKYIO BEIUYHHY C

APYruMHU BCIIMYHMHAM

10.6

OnucelBaTh M3y4YEHHBIE DSJIEKTPUYECKHE CBOWCTBA BEIIECTBA W
JJeKTpUYecKue sBJIEHUS (TPOIeCcChl), HCIONb3ysl (U3NYECKUE
BEJIMYMHBL:  JIEKTPUYECKUN  3apsii,  DJIEKTPUUYECKOE  IIOJIE,
HanpsHKEHHOCTh TOJIs, MOTEHLHAN, Pa3HOCTh IOTEHIHUANIOB; IpPHU
ONMCAaHWM  TPABWIBHO  TPAaKTOBaThb  (PU3MYECKU  CMBICTT
UCIIOJIb3YEMBbIX BEJIUYMH, UX O0O3HAYEHUs U CIMHUIIBI; YKa3bIBaTh
(hopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYUHY C IPYTUMU

BCINMYHMHaAMH

10.7

aHAJM3UPOBATh (PU3UUYECKHE TIPOLECCHl M SBJICHUS, WCIOIB3YS
(u3nvecKre 3aKOHBI ¥ IPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTeHHU , I, 11
u III 3akonsl Her0TOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTHUH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIIUIT CYTIEPIIO3ULIANA CUJI, TPUHLIUIT
paBHONpaBUsl HHEPLUHMAIBHBIX CHCTEM OTCUYETA; MOJEKYJAPHO-
KUHETUYECKYIO TEOPHUIO CTPOCHUS BEUIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeHEel KHHETUYECKOW YHEPTUM TEIIOBOIO JBUKEHHS MOJIEKYJ C
aOCOJIIOTHOM TeMITepaTypOH, MEePBbIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpAaHEHUs BJIEKTPUYECKOro 3apsga, 3akoH Kyrona; npu 3TOoM
pa3nuyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €T0 MAaTEMaTHUECKOe

BBIpAYKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TMPHHIIUIBI JCWCTBUS MAIIUH, MPUOOPOB H
TEXHUYECKUX YCTPOWCTB; paszIuyaTh YCIOBUS HX O0€30MacHOTo

HCIIOJIb30BAaHUS B HOBCCIIHGBHOIZ KHU3HHU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIeIOBAHNUIO (PU3MUECKUX SBICHUN
U TIPOIIECCOB C MCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPCHHUIL;
pu 3TOM (HOPMYITHPOBATh MPOOIEMY (337a4y) U TUIIOTE3y Y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  HPEAJI0XKEHHOTO

000py10BaHusl, IPOBOAUTH OIBIT U (HOPMYIHPOBATH BHIBOBI

10.10

OCYU.ICCTBJIHTB npsAMbIC W KOCBCHHBIC U3MCPCHUA (bI/I3I/ILICCKI/IX

BEJIMYMH; MPU 3TOM BbIOWpATh ONTUMAJIbHBIA CIIOCO0 M3MEPEHUsS U




HUCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepCHI/Iﬁ

10.11

HccrnenoBaTh 3aBHCHMOCTH MEXAY (QHU3MUECKUMH BEITMUYWHAMH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH; IIPU 3TOM KOHCTPYUPOBAaTh
YCTaHOBKY, (DUKCHpPOBaTh pPE3YyJbTaThl IOJIYYEHHOH 3aBUCHUMOCTH
(u3NUeCKUX BEJIMYUH B BUJI€ TAOIUIl U TPAPUKOB, 1€1aTh BHIBOJIBI IO

pe3yibTaTaM UCCICAOBAHUA

10.12

CobOmomaTe mpaBwia 0e30macHOrO TpyJda IpH  IPOBEIACHUU
UCCIIEJIOBAaHUI B paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOM JEATEIBHOCTH C UCIIOIb30BaHUEM

U3MEPUTENBbHBIX YCTPOMCTB U 1TaOOpaTOPHOro 000PY0BAHUS

10.13

Pemate pacu€THbie 3a/1auu ¢ SBHO 3aJaHHON (PU3NUYECKON MOJIETIBIO,
UCTIONB3Ysl (PM3MUYECKUE 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHANM3a
yCIIOBUSL 33/lauyd  BBIOMpATh (PU3UYECKYIO MOJEJb, BBIICTATH
(buzmvecKkre BeMUYUHBI U (OPMYJIIbI, HEOOXOIUMBIC IS €€ pelIeHus,
MPOBOJAUTHh pPAacy€Thl M OLIEHUBATh PEATbHOCTh MOJYYEHHOTO

3HaYeHUs! PU3NYECKON BETUUMHBI

10.14

Pemrate KauCCTBCHHBLIC 3aJa4du: BBICTpanBaTh JIOTHUYCCKH
HCIIPOTHUBOPCUYNBYHO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U q)HSI/I‘IeCKI/IC SABJICHUA

10.15

Hcnonp3oBaTe MpH pelIeHHMH Y4YeOHBIX 3a/7ad4 COBPEMEHHBIE
MHPOPMALMOHHbIE TEXHOJOIMM JJsl IOMCKA, CTPYKTYpUpPOBaHMS,
UHTEPIPETALNU U TPEJCTABICHUA y4eOHOW W HAy4HO-TIOIYJISIPHOM
UH(POPMAaLIUH, TOTYYEHHONW U3 PAa3IUYHBIX HCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOJIy4aeMyI0 HHPOPMALIUIO

10.16

[IpuBoAUTH MpHUMEpPHI BKJIAZA POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0

MHpa, B Pa3BUTHUC TCXHUKHU U TEXHOJIOT I

10.17

Hcnonb3oBath TeopeTHueckue 3HaHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HH I oOecrnedyeHus O€30MacHOCTH TpH  OOpalieHun C
npubopaMu W TEXHHYECKUMH YCTPOHCTBaMH, JJsl COXpaHEHUs
3I0POBbSI U COOJIONICHUSI HOPM DKOJIOTUYECKOTO TOBEICHHS B

OKpY’Karolleu cpene

10.18

PaboTaTh B rpyIine ¢ BBIMOIHEHHEM PA3IMYHBIX COLIMABHBIX POJIEH,
IJIAaHUPOBaTh paboOTy TPyNIbl, pPalMOHAJIBLHO paclpenemsiTh
00SI3aHHOCTH U IUIAHUPOBATh JESATEIHHOCTh B HECTAHAAPTHBIX
CUTyalUsAX, aJleKBaTHO OLICHUBATh BKJIAJ Ka)KIOI'0 U3 YYaCTHUKOB

TPYNIBI B pELICHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Kon
NpoBepsieMOro
pe3yabTarta

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTAThI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbHOI NPOrpamMMbl CpelHero 001ero 00pazoBaHus

JleMoHCTpUpOBaTH Ha TMpUMEpax poJib U MecTo (U3UKU B
(hopMUpOBaHUM COBPEMEHHON HayYHOW KapTUHBI MUpPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B PAKTUYECKOUN NEATEIIbHOCTH

JrO/IEH, IEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUpPa

11.2

Y4uTBIBaTh IPaHUIIBI IPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJIENIEH!
TOYEUYHBIN dJIEKTPUYECKHUN 3apALl, siAepHas MOJAEIIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O Apa IMPpU pCHICHUA (l)I/I3I/ILIeCKI/IX 3aga4

11.3

PacnioznaBate ¢uszndeckue sBIeHUS (MPOIECCHI) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB OJIGKTPOAMHAMUKMA M  KBAHTOBOM  (DH3HKH:
ANIEKTPUYECKasl MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE  JIEHCTBHA  TOKa,  B3aMMOJACWCTBHE  MAarHUTOB,
JIEKTPOMArHuTHAasE WHAYKUUS, JeHCTBUE MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM H JBWKYIIUHCS 3apsl, SJICKTPOMAarHUTHBIC
KoneOaHus W BOJHBI, NPSMOJMHEHHOE pPACIpOCTPAHEHHE CBETA,
OTpaXeHHE, IMpeloMIICHHEe, HHTepdepeHnus, AuPpakuus U
HOJISIPU3AIUs CBETa, JUCIIEPCUs CBETa, (POTOANEKTpHUECKUI AP PeKT
(poToaddext), cBeTOBOE NaBieHHE, BO3ZHUKHOBEHHE JHMHEHYATOTO
CIEeKTpa aToMa BOJOPOAA, €CTECTBEHHAss M  HMCKYCCTBEHHAs

PAaUOaKTUBHOCTD

11.4

OnuceiBaTh U3yYEHHbIE CBOICTBa BelIeCTBa (AJIEKTPUUYECKHE,
MAarauTHBIC, OIITUICCKHUC, DJICKTPUUCCKYTIO IIPOBOAUMOCTD PA3JIMYHBIX
Cpel) © DSJIEKTPOMArHUTHbBIE SIBICHUS (TIPOIECCHI), HCIONb3YS
(¢u3nueckre BEIWYMHBL: DJJEKTPUUECKUH 3apsjl, cujla TOKa,
JJEKTPUUYECKOE  HAMpPSDKEHUE, DJIEKTPUUYECKOE  COMPOTUBIICHUE,
pasHocTh noteHnuanos, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
noysi, cuna Awmrmepa, cuwia JlopeHna, WHAYKTUBHOCTh KaTYIIKH,
SHEPTrUsl PIEKTPUUECKOr0 M MarHUTHOTO TOJEH, Mepuoa U 4acToTa
Kose0aHui B Koe0aTeIbHOM KOHTYpE, 3aps/] U CUJIa TOKa B ITPOLIEcCce
TapMOHMYECKHX  JJICKTPOMArHUTHBIX  KoneOaHuii,  ¢oKycHOe
PaCCTOSAHNUEC M ONTHUYCCKAA CHUJIa JIMH3bI, IIPHU ONIMCAHHUU ITPAaBHUJIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI UCIOJNB3YEMBIX BEIUYMH, HX
0003HAUEHUS W EOUHUIIBI; YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIIHE

JaHHYTIO (bl/IBI/I‘-ICCKYIO BCJIIMYMHY C APYTUMU BECINIYNHAMU




11.5

OnuceiBaTh HM3y4YEHHBIC KBAHTOBBIC SBICHUS M IPOLECCHI,
UCIONB3YS (pU3MUECKHe BEIWYHHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI U 4acTOTa CBETA, SHEPTUsl M UMITYJIbC (OTOHA,
IIepUOJ MOJIypacnana, SHEPrus CBsA3M aTOMHBIX sJI€p; IIPU ONIMCAaHUU
NPaBUJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICT  HCHOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMs M E€IUHULBI; YKa3blBaTb (DOpPMYJIbI,
CBA3BIBAIOLINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTHMH

BCJIIMYWHAMM, BBIYHUCIIATH 3HAYCHUC (bI/ISI/ILICCKOﬁ BCJIMYUHBI

11.6

AHanu3upoBaTh (PUINYCCKUE TMPOLECCHl W SBJICHUS, WCIOIb3YS
¢u3nueckue 3aKOHBl M OPUHLUIBL: 3akoH Owma, 3aKOHBI
MOCTE0BATEIBHOTO W TapajuIeIbHOTO COECIMHEHUS MPOBOJAHUKOB,
3akoH />xoyist — JIeH1a, 3aKk0H AIEKTPOMAarHUTHOW UHAYKLIHH, 3aKOH
NPSAMOJIMHEHOTO pacpOCTPAHEHUS CBETA, 3AKOHBI OTPAKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA  JUIS
dboTodrddekra, 3aKOH COXpAHCHUS DHEPTrUHM, 3aKOH COXPAHEHUS
AMIYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apslia, 3aKOH
COXpaHEHMsI MaccoOBOIrO 4YHWcia, nocTtynarel bopa, 3akoH
palMOaKTUBHOIO pachaja; MpU OBTOM pa3jinyaTh CIOBECHYIO
(hopMyTUPOBKY 3aKOHA, €T0 MATEMATHUECKOE BBIPAKEHUE U yCIIOBUS

(TpaHHIIBI, 00JTACTH) TPUMEHUMOCTH

11.7

OHpCI{CJ’IHTL HaIllpaBJICHUC BCKTOpAa HWHAYKIUHW MArHuTHOTO I10JIA

MIpOBOAHUKA C TOKOM, CHJIBL AMnepa H CHJIbI HopeHua

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)KEHUE, CO3/1aBaeMOE IJIOCKUM

3€pKajioM, TOHKOW JIMH301

11.9

BBINONMHATE SKCHIEPUMEHTHI 110 MCCIeI0BaHNUIO0 (PU3MUECKUX SBICHUN
Y TIPOLIECCOB C MCIMOJIB30BAHUEM TPSIMBIX U KOCBEHHBIX W3MEPEHUH;
pu 3TOM (HOPMYIHPOBATh MTPOOIEMY (337a4y) U TUIIOTE3y Y4eOHOTrOo
IKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  HPEATI0XKEHHOTO

000pyI0BaHUS, IPOBOAUTH OMBIT ¥ (HOPMYITUPOBATH BBIBOIBI

11.10

OcymiecTBiATh NOpsSMble U KOCBEHHBbIE M3MEpPEHMs (UBNYECKUX
BEJIMYMH; TPU 3TOM BBIOMpATh ONTHUMAJBHBIA CIOCO0 M3MEPEHUs U

HCIIOJIB30BaTh U3BCCTHBIC METOAbI OLICHKU HOI‘pGH.IHOCTGfI I/IBMepCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3HMUECKUX BEIUYHH C UCIIOJIb30BaHUEM
OpsIMBIX ~ U3MEPEHUM; NpU OSTOM KOHCTPYUpPOBaTh YCTAaHOBKY,
(uKCUpOBaTh Pe3yJbTAThl MOJYYEHHONM 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJIE TaOIUILl ¥ TpaUKOB, J1e1aTh BBIBOJbI 10 pe3yibTaTaM

HUCCICOI0OBaHUsA

11.12

Cob6monate mpaBuia 0O€30MacHOrO TpyJAa MpU TMPOBEAEHUU




WCCIIEIOBAaHWM B paMKax y4eOHOTO JKCIEpPUMEHTa, Yy4eOHO-
HCCHCI{OBaTCHBCKOﬁ )41 HpOCKTHOﬁ ACATCIIBHOCTHU C UCIIOJIB30BAHUEM

U3MEPUTENbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pematp pacuéTHble 3a1a4u ¢ SIBHO 33JJaHHOW (PU3NYECKON MOJIENbIO,
UCTONb3Yys (hU3UYecKre 3aKOHBl W MPUHIUIBI;, HA OCHOBE aHalu3a
yCIOBHS 3aJa4d  BbIOMpaTh (U3UYECKYH0 MOJENb, BBIIEIATH
¢usnveckrue BeTMYNHBI U POPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHus,
OPOBOJUTH PACUYETHl M OLIEHUBAThb PEATBHOCTh I0Jy4YE€HHOI'O

3HAYCHUS PUBNICCKON BETUIHHBI

11.14

Pemath  kadyecTBeHHbIE  3aJauyd:  BBICTPAWBATh  JIOTUYECKH
HEMPOTUBOPEUHUBYIO IIETIOUYKY PACCYXKICHHI C OMOPON HA U3yUYEHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IC SBJICHHUA

11.15

Hcnonp3oBate mpu pelleHUH Y4eOHBIX 3a/Jad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJsi TOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEpHpeTaluyd U TMpeJCTaBIeHUs] YUeOHOH M Hay4YHO-TIOMYJISIpHON
nHpOpMaLKH, NOTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUYECKU

aHATM3UPOBATh MOTyYaeMyIo HHPOPMALIUIO

11.16

OOBSCHATH MPUHLIUIIBI ACUCTBUSA MAIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paziuyarh yCJIOBUS MX 0€30MacHOr0 HCIIOJIb30BAHUS B

NOBCEIHEBHOU KU3HU

11.17

[TpuBOIUTH MpUMEpHI BKIIaZa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B Pa3BUTHE HAYKH, B 00BICHEHHE MPOILIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBath TeopeTHueckue 3HaHUS MO (U3HMKE B MOBCEIHEBHOMN
XKU3HU Jns  obecriedeHHWss O€30MacHOCTH TpU  OOpalieHuud ¢
npubopaMM M TEXHUYECKUMH YCTPOHCTBaMH, HJsl COXpaHEHUs
3M0pOBbSI U COONIONEHUS HOPM HKOJIOTUYECKOTO TOBEICHHS B

OKpYKaroIiei cpene

11.19

PaGorath B rpynme ¢ BBINOJIHEHHUEM Pa3IUYHbIX COLIMATIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyMNIbl,  PAlMOHAIBHO  paclpenessTh
O053aHHOCTM M IUIAHUPOBATH JIEATEIBHOCTh B HECTaHJApTHBIX
CUTyalUsX, aJeKBaTHO OLIEHWBATh BKJIAJ KaXXJIOTO U3 YYaCTHHUKOB

TPYMIIbI B PELICHHE PAacCMaTPUBAEMOM MPOOIEMBI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pasneia

Kox nposepsiemoro
3J1eMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKaAHUA

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHUA

1.1

®usnka — Hayka o npupoae. Hayunbie
METO/bI I03HAHUS OKpY Karouiero mupa. Poip
DKCIEPUMEHTAa W TEOpUH B  IpOLEcCe

MO3HAHUS MPUPOJbI. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (PU3NYECKUX SBJICHUA |
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
@duznueckre 3aKOHBI M TEOPHUH. ['paHUIBI
OPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
IIpunuun coorBerctBua. Pomp u  Mecto
¢u3uku B (QOPMHUPOBAHUM COBPEMEHHOMH
HAay4YHOU KApTHUHBI MHUpPA, B IPAKTUYECKOU

NEeATeIIFHOCTH JIIOJIEN

MEXAHHKA

#HHParHKIMHEMATHKA

2.1.1

MexaHuuecKoe JABUIKCHUC.
OTHOCHUTENBHOCTh MECXaHHUYCCKOI'O

nBmwxeHud. Cucrema orcuéra. Tpaekropus

2.1

[Tepemerienue, CKOpPOCTh (CpeaHsst CKOPOCTb,
MTHOBEHHAasi  CKOPOCTb) U YCKOpEHHE
MaTepI/IaHI)HOfI TOYKH, UX HPOCKOHWHN Ha OCHU
CHUCTEMBI KOOpPJIMHAT. Cnoxenue

MEPEMELICHUH U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JBU)KEHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IEpeMEIICHHUs

MaTepHaHLHOﬁ TOYKH OT BpECMCHU




CBoOoHOE TIazieHue. Y CKOpEHHE

¢BOOOIHOTO MMaIECHUS

KpuBonnneiinoe nBumxeHue. PaBHoMepHOE
JIBIKEHHE  MaTepualbHOM  TOYKH IO
OKPYXHOCTH. YTJIOBas CKOPOCTb, JINHEHHAas
CKOpOCTb. IIepuon u 4acToTa.

LleHTpOCTpEeMUTENBHOE YCKOPEHHE

Texuuueckue YCTpOﬁCTBaZ CIInaoMeTp,
ABWIKCHUC CHApAO0B, HCHHBIC W PEMCHHBLIC

nepe1aun

[IpakTnyeckue paboTHI. N3mepenne
MIHOBEHHON  ckopocTH.  MccinenoBanue
COOTHOILIEHUS MEXy My TSIMH,
IIPOMJCHHBIMU TEJIOM 3a IOCIEA0BATEIbHbBIE
paBHbIE  TPOMEXYTKH  BpPEMEHU  IpHU
PaBHOYCKOPEHHOM JIBIDKEHUHU C HaudalbHOU
CKOpPOCTBIO, paBHOW Hymw. HM3ydenue
JIBUKCHHSI IIApUKa B BA3KOM JKUIKOCTH.
W3yuenne JBUKEHUS Tena, OpPOIIEHHOTO

TOPU30HTAJILHO

2.2

#HPari## IMHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEIBHOCTHU Tanuies.
IlepBriii 3axkoH Herotona. MuepuuanbHbie

CHUCTEMEI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3unuu

CHIJI

223

Bropoii 3akoH HploTOHA 171 MarepuanbHOR
TOYKM B HMHEPUHMAIBHONW CHUCTEME OTCYETA
(MCO). Tperuit 3axkoH HeroToHa s

MaTCpHAJIbHBIX TOUYCK

224

3akoH  BceMupHoro  Tarotenus. Cuna
Tsokectd. [lepBas KocMHuecKass CKOPOCTb.

Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuua TpeHHs




CKOJIbKEHUST U CHJIa TPEHHUsS  IOKOA.
Koadduruent tpenns. Cua conpoTUBIECHUS

Ipu ABUXKCHUH TECJIA B ) KUJKOCTHU HUJIU Ira3ec

2.2.7

[TocTymarenbHOe U BpalaTeabHOE ABUKEHUE

a0CoOIOTHO TBEPAOTO Tea

2.2.8

MOMEHT CHUJIBI OTHOCUTEIBHO OCH BpAICHHUS.
IIneqo cunel. Y cnoBust paBHOBECHs TBEPIOTO
tena B UCO

229

TexHuueckue YCTpOﬁCTBaZ IIOAIIMNITHUKH,

JABVIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTuueckue pabotel. M3ydeHue nBrmxkeHus
Opycka MO HAKJIOHHOW IIJIOCKOCTH MO
JIeIICTBUEM HeCKOIbKuX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BOZHUKAIOIINX
B JehOpMUPYEMOIl TPYKUHE U PE3UHOBOM
obOpasme, OT BENWYUHBI WX AedhopMaluu.
UccnenoBanue yCIIOBU paBHOBECHs

TBEPAOrO TeJla, UMEIOIIETO OCh BPALLEHUS

23

###Par####3AKOHBI COXPAHEHN A B MEXAHUKE

NMnynsCc MarepuaabHOM TOYKH, CHUCTEMBI

2.3.1 MaTepualbHbBIX TO4YeK. HMMmynsc cuiisl U
M3MEHEHUE UMITyJIbca Teja
53 3akoH coxpaHeHuss wummyisca B HCO.
o PeakTuBHOE 1BHXKEHNE
233 Pabota cuibl
234 MomHoCTb chIIbI
35 Kunerndeckass  sHepruss  MaTepuaibHOU
o TOYKHU. TeopeMa 0 KHHETUYECKON YHEPTUN
ITorenunansHass >Heprus. I[loTeHnuanbHas
36 SHEPrus yhapyro nepopMHUpOBaHHON
o npyxuHsl. lloTeHnuanbHas »Heprus Ttena
BOJIN3M IOBEPXHOCTH 3eMJIU
237 IToreHnManbpHBIE M HEMOTEHIUAJIBHBIE CHJIBI.

CBsizb paOOThl HEMOTEHIMAIBHBIX CHJI C




U3MEHCHHEM MEXaHU4IeCKOH SHEPIrun
CHUCTCMBI TCII. 3akoH COXPAaHCHUA

MEXaHUYECKON IHEPTrUun

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHHUS
3.9 TexHuuecKue yCTpOMCTBA: BH)KEHUE PAKET,
o BOJOMET, KOTIEP, IPYKUHHBIA TUCTOJIET
[Tpaktuyeckue paboTsl. M3ydenue cBs3U
5310 CKOpOCTEM Tel NpH HEYyNpyrom  ynape.

HccnegoBaHue CBs3U pa6OTLI CHJIBI C

M3MCHCHHEM MEXaHHYCCKOM OHEPIUu TCJia

MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH

3.1.1

OCHOBHBIE ~ TOJIOKEHUSI ~ MOJIEKYJISIPHO-
KHHETUYECKOU TEOPUHU. bpoyHnoBckoe
neuxenue. udoysusa. Xapakrep ABHKEHUS

U B3aHMMO/ICHCTBHUS YaCTHII BEIIECTBA

Mopenu cTpoeHuss Tra3oB, XUIAKOCTEH U
TBEPABIX TeT © OOBACHEHUE CBOWCTB

BCIICCTBA HA OCHOBC 3THX MOI[CJ'ICI71

Macca MOJICKYJIL. KomnuectBo BCIICCTBA.

[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé

m3mepenue. lllkana remneparyp Llenbcus

Mopnens  upeanpHoro rasza. OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHUHETUYECKON

TEOpHHU UACAJTBHOI'O ra3a

AOcomoTHas TeMIlepaTypa Kak Mepa cpefHei
KHHETHUECKOU SHECPIrruu TCIIJI0BOT'O
JIBWKeHuda vactull rasza. lllkama Temneparyp

KeneBuna

VYpaBuenue Kianelipona — Menaeneesa.

3akoH /lampToHA

I"az0BbIe 3aK0HBI. M30mpoLIeCcChl B HACATIBHOM

ra3c¢ ¢ NOCTOAHHBIM KOJIHYCCTBOM BCUIICCTBA:




n30TepMa, U30X0pa, n3odapa

TexHuueckue  yCTpOWCTBA:  TEPMOMETP,

G6apomeTp

3.1.10

[TpakTuyeckue paboThl. M3mepeHue Maccel
BO3/yXa B KJIacCHOI koMHare. McciienoBanue
3aBUCHMOCTH MEXIY napameTpamu

COCTOSAHUA Pa3pCIKEHHOTO ra3a

3.2

OCHOBbI TEPMOIMHAMUKN

3.2.1

TepMoaunamuyeckass cucrema. BHyTpeHHss
SHEPrus TEPMOJUHAMUYECKOW CHUCTEMBI M

CIIOCOOBI €€ U3MEHEHUS

322

KonuuecTBo Temnotel u pabora. BHyTpenHss

SHEPTHUA OAHOATOMHOI'O HACAJIBHOTO I'a3a

3.23

Buael tenmonepenauu: TEIUIONPOBOAHOCTS,
KOHBEKIUSA, U3lTydeHue. TermioéMKoCTh Tena.
VYinensHad TEIIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IPH TCILJIONICPCaaqC

324

IlepBb1it 3aKOH TEPMOJUHAMUKH.
ITpumenenne IIEPBOTO 3aKOHa
TEPMOJAUHAMUKHU K U30IPOLECCAM.

I'paduaeckas maTepnperanust paboTh ra3a

3.25

TermoBble MamuHbl. [IpuHUMIBL HEHUCTBUS
TEIUIOBLIX MammH. [IpeobpazoBanus sHeprun
B TemioBblx MamuHax. Koapdunuent
nonesHoro neictBus (mamee —  KIIJ)

ternoBoi MamuHbl. [{ukin Kapuo u ero KI1/]

3.2.6

Bropoii 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs TpolieccoB B MPHUPOJIE.
Temnossle  OBUTATENH. DKOJIOTUYECKUE

po0OJIEMBbI TEIIIOIHEPTETUKU

3.2.7

TexHnueckue yYCTpOMCTBa: JBUTATENb
BHYTPEHHETO CropaHus, OBITOBOIA

XOJIOAWIBHHK, KOHIUITHOHED

3.2.8

IIpakTnueckue paboThI. N3mepenue




YIEIbHON TEIIIOEMKOCTH

33

##HPar## AT PETATHBIE COCTOSHM A BEIHECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapooOpazoBanue u KOHJICHCAIHS.
Ucnapenue w kunenwe. YjenbHas TemoTa
napooOpa3oBaHusl. 3aBHCHMOCTh

TEMIICPATYPbI KUIICHUA OT JaBJICHHUA

332

AOcomoTHAsS W OTHOCHUTENIbHAS BJIAKHOCTH

Bo3ayxa. Hacelennslii map

3.33

TBépnoe  Teno. Kpucrammmueckue u
amopHble Tena. AHM30TPONHUS CBOICTB
KPHUCTAJJIOB. Kunkue KPHUCTaJLIBL.

CoBpeMeHHbIE MaTepHaIbl

334

[InaBneHune u KpucramuMzauus. Y aeabHas

TCIJI0TA IIJIaBJICHUA. CY6J'II/IMaI_[I/I$I

3.35

YPaBHeHI/Ie TEII0BOro OajgaHca

3.3.6

TexHnyeckue yCTpPOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
MOJIyYEeHHsI COBPEMEHHBIX MaTepHaIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, © HAHOTCXHOJIOTUN

3.3.7

[TpakTnueckue paboTHI. N3mepenue

BJIAXKHOCTH BO3ayXa

SJIEKTPOIAMHAMUKA

4.1

#i#HPar##OJIEKTPOCTATUKA

4.1.1

Onexktpu3zauust Tel. OJIEKTPUYECKUH 3apsi.

JIBa B AIIEKTPUUECKUX 3aPsIIOB

[IpoBoHUKH, JIADIIEKTPUKH u

MMOJYIIPOBOJHUKH

4.1.3

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdia

4.1.4

B3aumopeiictue 3apsn0B. 3akoH Kynona

Onekrpuueckoe  nose.  Hanpsx€HHOCTB
JIEKTPUYECKOTO T1OJIA. [TprHDMN
CyHepno3unuu. JIMHUKM  HaNpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA




PaGota cHn 2IEKTPOCTATUYECKOTO TOJIS.

Ilorenuuain. Pa3zHocTh HOTEHITNAIOB

[IpoBOIHUKYU U TUPJAEKTPUKHU B MOCTOSTHHOM
aneKTpudyeckoM moje. Judnextpuueckas

MMPOHUTTACMOCTD

DIEKTPOEMKOCTD. Konpnencarop.
ONeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.

9Hepr1/151 3apsAKCHHOI'O KOHACHCATOpa

TexHuYeckue YCTpPOMCTBA:  DIEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTATHUYECKAs 3alluTa,
3a3eMIieHue AIIEKTPONPUOOPOB,

KOH/JIEHCATOp, KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[TpakTnueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOHACHCATOPA

4.2

###HPar##HTIIOCTOSHHBIN DJIEKTPUUYECKH TOK. TOKH B

PA3JIMYHBIX CPEJJAX

YcnoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOTO TOKa. VICTOYHMKHM TOKa.
Cuna Toka. [locTosiHHBIN TOK
422 Hanpspkenne. 3akon Oma 1715 yyacTka Lenu
423 DNEeKTpUUECKOe CONPOTUBJICHUE. Y IEIbHOE
o COTMPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuieNbHoe,
o CMEIIaHHOE COEIMHEHUE MPOBOTHUKOB
Pabora anexTpuueckoro Toka. 3akoH Jxoyis
4.2.5
— Jlenna
4.2.6 MOUIHOCTH 3JAEKTPUUECKOTO TOKA
anektponaBwkymas cuwia (gamee — D/IC) u
427 BHYTPEHHEE  COMPOTUBIECHUE  HCTOYHMKA
o Toka. 3akoH OMa I TIOJIHOM (3aMKHYTOM)
aneKkTpudeckoii renu. Koporkoe 3aMbikanue
DNEeKTpOHHAsT  TPOBOJAMMOCTH  TBEPIBIX
4.2.8

METaJIOB. 3aBHCHUMOCTh COIIPOTUBJICHUA

MCTAJlJIOB OT TCMIICPATYPHL.




CBepXnpoBOIUMOCTh

4.2.9

DJIeKTpUYECKHil TOK B Bakyyme. (CBoiicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBOIHUKH. CobOcTBeHHas u
pUMeCHas MIPOBOAUMOCTh
MOJIyIIpOBOIHUKOB. CBOMCTBA p-n mepexoja.

[TorynpoBOIHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYecKUid TOK B DJIEKTPOJIUTAX.
DIEKTPONUTHYECKAS JUCCOLanus.

DIIEeKTPOIH3

4.2.12

DNIEeKTPUUIECKHUI TOK B raszax.
CaMocTOsITENbHBI M HECAMOCTOSTEIbHBII
paspsia. PasnuuHbie TUITBI CAMOCTOSTEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuyeckue  yCTpONCTBAa:  aMmIepMmeTp,
BOJIBTMETP, PEOCTaT, MCTOYHUKH TOKa,
AIIEKTpOHArpeBaTEIbHbIC puOopHI,
AIEKTPOOCBETUTEIbHBIE npudopHI,
TEPMOMETpP  COMPOTHUBJICHUS, BaKyyMHBIN
IUOJZl, TEPMUCTOPbI U  (HOTOPE3UCTOPHI,

HOHYHpOBOI[HHKOBBIﬁ AUoa, raJlbBaHHUKa

4.2.14

IIpakTHueckue paboThI. N3yuenne
CMEILIaHHOT'O COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC uncTOUHMKAa TOKa U €ro
BHYTpPEHHEro comnpoTtusieHus. Habmonenue

9JICKTPOJIN3a

11 KJIACC

Kon
pa3jiena

Koanposepsiemoro
3J1eMeHTAa

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

4.3

##Pari#M AT HUTHOE I10OJIE. SJIEKTPOMAT'HUTHAA

NHAYKIWA

4.3.1

TlocTostHHBIE MarHUTHL. B3aumoaelcTBue




IIOCTOSAHHBIX MarHuTOB

432

MaruutHoe monie. BekTop MarHMTHOM
vHAYKIMU. [lpuHOMnD — cynepno3uuuu.
Jlnann MarauTHOM MHAYKuuu. KapruHa
JIMHUM  MarHuTHOM  MHIAYKIUU  TIOJIS

IIOCTOSAHHBIX MarHuToOB

433

MarHuTHOe TO0Jie TPOBOJHHKA C TOKOM.
Kapruna nuHU 10 JUIMHHOTO MPSIMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
NPOBOJHUKA, KaTYIIKA C TOKOM. OmbIT
Opcrena. B3aumopeiicTBue NpoBOJHUKOB

C TOKOM

4.3.4

Cuna Amriepa, €€ MOIyJib U HallpaBJICHUE

4.3.5

Cuna  Jlopenma, €€ Moaylb U
HampaBjeHue. J[BHKEHHE 3apsHKEHHON
YaCTHUILbI B OJHOPOAHOM MarHUTHOM IIOJIE.

PaGora cunbl Jlopenna

4.3.6

SIBnenue BHCKTPOMaFHHTHOﬁ HUHAYKOUN

4.3.7

[ToTrok BeKkTOpa MArHUTHOM UHIYKLIMU

4.3.8

D/C WHIYKIUU. 3akoH

3JeKTpoMarHuTHOW uHAyKunu dapanes

439

BuxpeBoe »snektpuueckoe mnone. I/C
HHAYKOUNU B HNPOBOAHHUKE, NBUXKXYIICMCH
MOCTYTATEIbHO B OJIHOPO/THOM

MAardauTHOM II0JIC

4.3.10

IIpaBuio Jlenna

43.11

NHIyKTUBHOCTS. SIBnenue

camonHAykiuu. IJ1C caMOMHIyKITNN

4.3.12

9HepFI/Iﬂ MAarfuTHOI'O IIOJIsI KaTYHIKKU C

TOKOM

4.3.13

DNeKTpOMarHUTHOE I10JIe

4.3.14

TexHuueckne yCTpPOMCTBA: IIOCTOSTHHBIE
MarHuThl, JJIEKTPOMArHUTHI,

QJICKTPOABHUI'ATCIIb, YCKOPUTCIIN




OJIEMCHTApPHBIX YacTHl, WHIAYKIUOHHAA

1€4Yb

4.3.15

IIpaxTueckue paboThI. H3yuenue
MAarHuTHOTO TIOJII KATYyIIKH C TOKOM.
HccnenoBanue ACUCTBUSA  IMTOCTOSHHOTO
MariurTa Ha  paMKy €  TOKOM.
Hccnenosanue SBJICHUS

3JIEKTPOMATHUTHON UHIYKIIMH

KOJIEBAHUMA 1 BOJIHBI

5.1

##HPart#MEX AHNUYECKUE U OJIEKTPOMATI'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenbHass cucrema. CB0OOOHBIE
KonebOanusi. ['apMOHUYECKUE KOJICOAHMS.
[lepuox, dvactora, ammuUTyna U (¢asa

KoJieOaHuil

[IpyxuHHBIA MasTHUK. MaTeMaTH4eCKUi

MasiTHHUK

YpaBHEHHE TapMOHUYECKUX KOJECOaHUH.
Kunematnueckoe ¥ JAMHAMUYECKOE

OITMCAaHUE KOJIE0ATEILHOTO IBKEHUS

[IpeBpatmenue SHEpPruu npu
rapMOHHYECKHX  KoneOaHusix.  CBs3b
aAMIUTUTY B KoJieOaHuit HCXOIHOMN
BEJIMYMHBI C aMIUTUTYJaMH KoseOaHui eé

CKOPOCTH U YCKOPEHUS

KoneOarenbubiit  koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KosieOaHus B
uaeaTbHOM  KOJeOaTeNIbHOM  KOHTYDE.
AHanorusi MexXJIy MEXaHHUYECKUMH U
ANIEKTPOMAarHUTHBIMU KOJIEOAHUSIMHU.

®opmyna Tomcona

3aKkoH COXpPAaHCHUS DHEPTUU B UACAJIbHOM

KoJIe0aTeIbHOM KOHTYPC

BBIHY)K,Z[CHHLIC MCXaHHUYCCKUC

konebanusa. Pesonanc. Pesomanchas




KpHUBasl. BrinyxaeHnbie

QJICKTPOMArHUTHBIC KoJieOaHws.

Ilepemennbii  Tok. CuHycOMAAIBHBIN

IIEPEMEHHBIN TOK.

MontHocTh MEPEMEHHOTO TOKA.
AMIUIUTYHOE U ACHCTBYIOLIEE 3HAYECHUE

CHJIBI TOKa 1 HAIIPSXKCHUS

5.1.10

Tpauchopmarop. IIpousBoxacTso,
nepeaaya u noTpedieHue dIEKTPUIECKOM
SHEPruM. OKOJOTMYECKHE PUCKH IpU
IIPOM3BOJICTBE HJIEKTPUYECKON HSHEPIUN.
Kynstypa HCIOJIb30BaHUs

AJIEKTPOIHEPTUU B TOBCEHEBHOM JKU3HU

5.1.11

Texauueckue ycTpoiicTBa: ceiicMorpad,
ANEKTPUYECKUI 3BOHOK, JINHUA

QJICKTpoIICpcaav

5.1.12

[Ipaktnueckue pabotel. HccnemoBanue
3aBHCHMOCTH NIEPUOA MAIbIX KOJeOaHui
rpy3a Ha HUTH OT AJIMHBI HUTU U MACCHI
rpy3a. HccrnenoBanue nepeMeHHOTO TOKa
B Lenu u3 NOCJIE10BATENbHO
COETMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U

pesucropa

5.2

##HPar#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanuyeckue BOJIHBI, YCIIOBHS

pacnpoctpanenus. Ilepuon. Ckopocth
>21 paclpocTpaHeHUs] ¥ JUIMHA  BOJIHBI.

[Tonepeunpie U IPOOIBLHBIE BOJHBI

###Par### Nntepdepermus u qudpakius
222 MEXaHHYECKUX BOIH

3Byk. CkopocTh 3ByKa. I pOMKOCTB 3ByKa.
523 Bricora ToHa. Tembp 3Byka

DONEeKTPOMarHuTHbIE  BOJHBL. Y CIIOBHS
524

HU3JIYyUYCHUS  DJICKTPOMATrHHUTHBIX  BOJIH.

B3anmHuas opuenTanus Bektopos E, B u v




B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  AJIEKTPOMArHUTHBIX  BOJIH:
OTpa)kKeHUE, NIPEJIOMIIEHUE, MOJISIPU3ALINS,
mudpakiusi, uHTepdepeHuus. CKopocTb

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

IIxama 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeneHnne »1eKTPOMAarHUTHBIX BOJIH B

TEXHHKE U OBITY

5.2.7

[IpyHIMIBI paAMOCBA3M U TEIEBUICHMS.
Pannonokanus. DNeKTpOMarHuTHOE

3arpsi3HEHUE OKPY KaIoIIeH cpeibl

5.2.8

TexHudyeckue ycTponcTBa: My3bIKaJIbHbIE
WHCTPYMEHTBHI, YJIBTPa3ByKOBas
IUArHOCTHKAa B TEXHUKE W MEIUIMHE,
pagap, paguONpPUEMHMK,  TEIEBHU30D,

aHTeHHa, Tenedon, CBY-neup

53

#HHPari#HH#HOIITUKA

5.3.1

[IpsimonuHeitHoe pacnpocTpaHEHHE

CBETa B OHOPOAHOM cpene. Jlyu cBera

532

OtpaxkeHre cBeTa. 3aKOHBI OTPAKECHHS
ceta. [loctpoenne n300paxeHuil B TNIOCKOM

3epKasie

533

IIpenomnenue cBeTa. 3aKOHBI IPETIOMIICHUS
CcBeTa. AOGCOTIOTHBIN MoKa3aTeb

MMPECIOMJIICHUA

534

IomHoe BHYTPEHHEE OTpaKEHHUE.
[IpenenbHbIN Yyros MOJHOIO BHYTPEHHETO

OTPaXXCHUA

535

Hucnepcust cBeta. CIOXHBIM cOCTaB

oeinoro cBera. L{Bet

5.3.6

Cobuparoriye M paccerBaOIINE JHH3BI.
Tonkas ymH3a. DOKyCHOE paccTosIHUE U
OoInTU4YcCKas cuiia TOHKOU JIMH3HI.
[TocTpoenue M300paKeHUI B

coanaroumx U pacCCUBAOIIUX JIMH3AX.




®opmysia TOHKOW JMH3BL. Y BEIUYEHUE,

JTaBaeMoe€ JIMH30H1

5.3.7

IIpeneinsr IIPUMEHUMOCTH

F€OMETPUYECKOUN ONTHKH

53.8

WNutepdepentus cera. KorepeHTHbie
UCTOYHUKUA.  YCIOBUS  HAONMIOACHHUS
MaKCUMYMOB n MHWHHUMYMOB B
UHTEp(EPEHIIMOHHON KapTHHE OT JBYX

CI/IH(I)aSHBIX KOI¢pCHTHBIX UCTOYHUKOB

539

Hudpakmust  cBera.  udpakimonnas
pemérka. Y cioBrue HaOII0IeHUs TJIaBHBIX
MaKCHUMYMOB npu MaJICHUU
MOHOXpPOMaTH4ECKOTO CBETa Ha

TU(PPAKIUOHHYIO PEILETKY

5.3.10

[Tonspusanus ceera

5.3.11

TexHuueckue yCTpOWCTBA: O4YKH, JIyIa,
¢doroanmnapar, MPOEKIUOHHBINA ammapar,
MHUKDPOCKOII,  TEJIECKOIl,  BOJIOKOHHAs
ONTHKA,  JAU(]pakUMOHHAs  peméTKa,

IOJIAPpOU

5.3.12

[Ipaktnyeckue  paboTtsl.  M3Mepenue
nokasaresis npeinomiieHus. MeenenoBanue
CBOHCTB  W300pO)KEHWH B  JIMH3aX.

HaGumoienue nucnepcuu cBeta

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHuIbl MPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTEJIbHOCTH: MHBapHUaHTHOCTh
MOAYJsl CKOPOCTHM CB€Ta B BaKyyMe,

MPUHIUIT OTHOCHUTCIIBHOCTH OUHIITEHA

6.2

OTHOCUTEIIBHOCTD OIHOBPCMCHHOCTH.
3aMe21neHHe BpPpEMCHHU W COKpallCHUC

JUIAHBI

6.3

BHCpFI/IH " UMITYJIbC CBO6OI[HOI>1 JaCTHUIIbI

6.4

CBsi3p Macchl C 3HEPIUEH U HMITYJIbCOM




CBOOOJTHOM dYacTHUIBl. ODHEPrus IOKOS

CcBOOOIHON YaCTULIBI

KBAHTOBAA ®U31KA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. @Popmyna [lnanka cBs3m
sHepruu (POTOHA C €T0 YaCTOTON. DHEpPrus

U UMITYJIbC ()OTOHA

OTkpbITHE u HCCIIEN0BaHUE
dotoapdexra. OmpiTe A.I'. Cronerona.

3akoHsbl poTodddexra

YpaBHeHue OHHIITENHA IS
dbotoadpdexra.  «KpacHas  rpanunan

dororddekra

7.1.4

Jasnenue ceera. OnbiTel I1.H. JIeObeneBa

7.1.5

XUMHYECKOE NENCTBUE CBETA

TexHudeckue ycTpoicTBa: (HOTOIIEMEHT,
dboTomaTyuk, COJIHEUHAs Oarapes,

CBETOANO]

7.2

CTPOEHHME ATOMA

7.2.1

Monens atroma Tomcona. ObITE
Pezepdopaa mo uccnenoBaHnuio CTPOSCHUS

aToMma. HnaHeTapHa;{ MOACIIb aTOMa

7.2.2

Iloctymater  bopa.  M3nyueHue wu
HOMJIOIIEHNE (DOTOHOB MpH  NEpexojie
aToMa ¢ OJHOIO YpOBHS DJHEPrUU Ha
apyroii.  Buper  cnektpoB.  Crextp

YpOBHEH 3HEPrHH aToMa BOJ0PO/ia

7.2.3

BonHosrle cBoicTBa 4vacTtull. BoiHBI ne
Bporiis. KopnyckynspHo-BOJHOBOM
nyanmu3Mm. Jludpakmus 27IeKTpoHOB Ha

KpHUCTaiax

724

CrioHTaHHOE U BBIHYKACHHOC U3JTYyYCHHC.

YCeTpoiicTBO U IPUHITUIT PAOOTHI Jlazepa

7.2.5

TexHuueckue yCcTpoucTBa: CIEKTPATbHBIN




aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIM

KOMIIBIOTED

7.2.6

[Ipaktnyeckne pabotsl. Habmogenue

JIMHEMYaToro CreKkTpa

7.3

ATOMHOE AJPO

7.3.1

Meroapl HAOMIOAEHUS W PETUCTPAIUH

SJICMCHTApPHBIX YaCTUIL]

7.3.2

OTkpbITHE PAAUOAKTUBHOCTH. ONBITHI
Peszepdpopna mo ompeneneHuto cocTtaBa
paavoakTUBHOrO u3nmyudeHus. (CBolicTBa
anbda-, oera-, raMmma-u3JIyqeHHUs.
BnusiHue panMoakTUBHOCTH Ha JKUBBIC

OpraHU3MBbI

7.3.3

OTkpblTUE  TPOTOHA U HEUTpPOHA.
Hyxnonnas monens snapa ['efizenbepra —
WBanenko. 3apsa saapa. MaccoBoe uncio

sapa. M3oTomsl

7.3.4

Anbda-pacna. DJIEKTPOHHBIN u
MO3UTPOHHBIK  Oeta-pacnaa. [amma-
M3IIy4eHHe. 3aKOH  PaJAMOAKTHBHOTO

pacnana

7.3.5

BHCpFI/Iﬂ CBj3M HYKJIOHOB B  dApC.

Anepubie cuibl. Jlepext Macchl sapa

7.3.6

AnepHble peakuuu. JleneHue W CHHTE3

saaep

7.3.7

Anepubii  peakrop.  TepmosaepHbii
cure3. [IpobnemMbl M  NEPCHIEKTUBBI
AIEPHOM  DHEPreTHKU. OKOJOTMYECKHE

aCIEKTHI SEPHON YHEPTETUKHU

7.3.8

OnemeHTapHble  4acTulpl.  OTKphITHE
[IO3UTPOHA. DyHIaMEHTaIbHbIE

B3aWMOJIEVCTBUS

7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETD,

Kamepa BuibCcoHa, SIIEpPHBIM pPEaAKTOD,




aroMHas bomOa

7.3.10

[Ipaktnueckue pabotel. HccnemoBaHue
TPEKOB YacTHI| (mo T'OTOBBIM

¢dotorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3qH0TO0 Heba. Co3Be3nus, spKue

3Bé3,£[BI, IIJIaHCThI, X BUAUMOC IBUXKCHUC

8.2

Conueynass cucrema. llmaHeTsl 3€MHOU
rpynnbl.  [lnaHeTel-ruranTel W UX
CIIyTHUKH, KapJIMKOBBIE IIJIaHETHl. Masbie

Tesa COTHEUHON CUCTEMBI

8.3

Connne, d¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD

8.4

Ncrounuk sHeprun CostHua u 3B€371

8.5

3BE31bl, MX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBeTUMOCTb, pajinyc, TeMIeparypa,
ux B3aHMOCBSI3b. Huarpamma
«CHEKTpaJIbHbIIl KJIacC — CBETUMOCTBY.
3BE37bI IVIABHOM  IMOCIIEA0BATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY ISl

3BE3/] ITIaBHOM TOCIIEN0BATEILHOCTH

8.6

HH##Par##H#BHyTpeHHee CTpoeHue 3BE3L.
COBpeMeHHLIe MMpCACTaBJICHUA (6]
MPOUCXOKICHNA U dBojonmu ConHia u

3BE31. DTanbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyte — Hama ['anakruka.
CnupanpHass  cTpykTypa  ['amaktuku,
pacmpeneseHue 3BE3M, Ta3a M IIbUIM.
[lonoxxenne wu pawxkeHue ConHoa B
lamaktuke. Ilnockas wu chepuueckas

noacucTteMbl [ atakTuKu

8.8

Tunel ranaktuk. PaguorasakThku H

KBa3apbl. YEpHbIE BIPHI B sApaxX TajJakTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.

3akon Xa0O6na. PasOeranue rajiakTHK.




Bo3pact u paguyc Bcenennoii, teopus
bosbmioro B3peBa. Mogens «ropsueu

Bcenennoi». PennkroBoe nsinyuenue

8.10

MacmrabHast  cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménnsle npodiaembl

aCTPOHOMHHU
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