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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUM K pe3yJsibTaTam
OCBOEHHMSI OCHOBHOU 00pa3oBaTebHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke c¢ yu€rom QenepanbHOl paboueil MmporpaMMbl BOCHHUTAHHS U
KOHIIETIINK TpenofaBaHus yueOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

Copepxanue mnporpaMMbl 1o (u3uMKe HanpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOUH KapTHUHBI Mupa oOydatomuxcs 10—11 kmaccoB mpu o0yueHun
ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESTEILHOCTHOIO MOAX0/Ia.
[Tporpamma no ¢usuke coorBeTcTBYeT TpedboBaHusiM @PI'OC COO k mraHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3yibTaTaM OOyUeHHUs, a TaKkKe
YUUTHIBAET HEOOXOJMMOCTh peaNM3alli MEXIPEIMETHBIX CBSI3ed (U3HKU C
€CTECTBEHHO-HAYYHBIMHU yUEOHBIMU IIpeIMeTaMu. B Hell onpenensorcs OCHOBHbIE
e U3ydeHust GU3NKK Ha YPOBHE CpEIHEro o0IIero 00pa3oBaHus, IUIAHUPYEMbIE
pe3ynbTaTbl  OCBOEHUS Kypca (M3MKU: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUs;

e cojepkaHue yueOHOro npeamera «Pu3nka» 1o rogam oOy4eHHsl.

®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPUPOJBI, BBICTyHas B
KayecTBe yueOHOTo MpeMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpyskaromem mupe. [lIkonbHbINA Kype PU3MKK — CHCTEMOOOPa3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOIbKY (PU3NUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3yYaeMbIX XHMHEH, OHOJIOTHEH,
¢dbuzmyeckoir reorpaduerd u acTpoHoMmmeu. lcronb3oBaHME W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUM  ONpeNesseT XapakTep W pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B c(pepe SHEPreTUKU, TPAHCTIOPTA, OCBOSHHS KOCMOCA,
MOJIyYEHHUSI HOBBIX MATEpHANIOB C 3aJaHHBIMU CBOWMCTBaMH M Jpyrux. M3ydenue
(bU3HKM BHOCUT OCHOBHOM BKJI1a/l B (HOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHbI
Mupa oOydvarouuxcsi, B (OpMUPOBAHHE YMEHHN NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS [P BBINIOJHEHUN UMHU YYE€OHBIX UCCIEA0BAHMIM.

B ocHOBY Kypca ¢pu3uKku 11 ypOBHS CpeHEro 001mero 00pa3oBaHus OJI0KCH
pAI UAEH, KOTOPbIE MOYKHO PACCMAaTPUBATh KaK IPUHLUIIBI €I0 IIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHl Kypc SBISIETCS JIOTHUYECKH
3aBEpHIEHHBIM, OH COJACPKUT MaTepual U3 BCEX pa3fesioB (PU3UKU, BKIIOYAECT KaK
BOIPOCHI KJIACCUYECKOM, TaK ¥ COBPEMEHHOM (U3HKH.



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 TMOHWMaHWE (U3UYECKUX OCHOB WM TPHUHITUIIOB MEUCTBHS TEXHUYCCKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(GU3UYEeCKUX IKCIEPUMEHTOB, aHANIW3a M HHTEPIIPETAIlMH HWH(POPMAIIHH,
OTIpe/IeTICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

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

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemerii B mporpamMme Mo (QHU3MKE TNepedeHb TabOpaTOpHBIX |
NPAaKTHUYECKUX pabOT SBIAETCS PEKOMEHIOBAHHBIM, YUYWTENb JENaeT BBIOOD
MpoBeNeHUsT JTA0OPATOPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBHUIYATbHBIX
0COOCHHOCTEH 00yJarOIUXCHl.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka O mpupone. HaydHbple METOIBI MO3HAHUS OKPYKAIOILIETO
Mupa. Posib 3KkcriepuMenTa v TEOpUH B IPOLIECCE TIO3HAHMS TPUPOBL. DKCIIEPUMEHT
B (pusuke.

MopnenupoBanue (U3MUECKUX SBIEHUN MU mpoueccoB. HayuHble runmoTessl.
®dusnueckre 3aKOHbI U TEOpPHUH. |'paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBUSI.

Ponb 1 MecTto Qusukn B pOpMHUPOBAHMM COBPEMEHHOW HAyYHOH KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble U IUGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHE MAaTepUajJbHONW TOYKH, MX IMPOEKIMU Ha OCU CHUCTEMBI KOOPIWHAT.
CiioxxeHue nepeMenIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TMpSMOJIMHEHHOE ABMXeHue. I 'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpPEMEIICHUS
MaTepUaIbHON TOYKHA OT BPEMEHH.

CBoOoaHOE najzieHue. Y CKOpeHHe CBOOOTHOTO MaICHMUS.

KpuBonuHeitHoe nBruKeHUE. [[BUKEHNE MAaTEPUATTBHON TOYKH 110 OKPYKHOCTH
C MNOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIIOBAasi CKOPOCTb, JTUHEWHAS! CKOPOCTD.
[lepuon u yactora oOpamienus. LleHTpocTpeMHUTeNIbHOE YCKOPEHHUE.

TexHuyeckne yCTPOMCTBA M MPAKTUYECKOEC TNPUMEHEHHE: CIHIAOMETP,
JIB>KEHUE CHAPSJIOB, LIETIHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBHKCHUSL.

[IpeoOpa3zoBaHue TBMIKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenue aBuKeHUs Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANBHO.



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.

Pasznen 3. MonekyasipHas pu3suka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUS 4YacTHL BemecTsa. MoJenu CTpPOEHMsS Ta30B, JKUAKOCTEH U
TBEPJIBIX TEJ U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moseky. KomndectBo BemectBa. [loctositHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp
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.

Pa3znen 4. DiaekTpoauHaMHKA
Tema 1. Inekmpocmamuxa
OneKkTpu3annst Teia. OJEKTPUYEeCKHM 3apsan. [[Ba BHIa 3IIEKTpUYECKHX
3apsa0B. IIpOBOOHUKH, AUBIIEKTPUKU M TMOJYNPOBOJHHMKU. 3aKOH COXPaHEHHS
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIl 3JIEKTPUYECKAN 3apsI.
Onektpuueckoe mone. Hanpsok€HHocTs  dnexkTpuyeckoro mnons.  [IpuHoun



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
noJIynpoBoAHUKOB. CBoOMCTBa p—n-niepexosia. [lomynpoBoHUKOBEIE 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 KJTACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuThI. B3aumoaencTBUe MOCTOSHHBIX MArHUTOB. MaruuTHoOE
nosie. Bektop MarauTHOM MHAYKUMU. [IprHIMI Cynepno3uiny MarHUTHBIX MTOJIEH.
JluHnn marHuTHOW WHAYKUMW. KapThHa JIWMHWUKA MarHUTHOM WHIAYKIUAHW TIOJIS
MMOCTOSIHHBIX MarHuTOB.

MarauTHoe TIOJ€ TPOBOJHHUKA C TOKOM. KapTuHa JWMHHN WHIYKIUU
MArHUTHOTO TOJISl JJIMHHOTO MPSMOTO HMPOBOAHUWKA M 3aMKHYTOTO KOJIBLEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue npoBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHHE. J[BUKeHUE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SBneHne BIIEKTPOMAarHUTHOW HWHAYKIUUA. [lOoTOK BEkTOpa MarHUTHOW
WHAYKUAHW. OJIEKTPOABIKYILAS CHJIA WHIYKIUMHA. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykuuu Qapanest.

BuxpeBoe »3yeKTpUYECKOe ToJie. DNEKTPOABIKYIIAs CWIa WHIYKIHH B
MIPOBOJITHUKE, IBUAKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IOJIE.

ITpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHME CaMOMHAYKUIHUH. OJIEKTPOABMKYIIAs  CHUJIa
CaMOMHAYKIIHH.

OHeprusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE MPUMEHECHHUE: TIOCTOSIHHbBIC
MAarHuThl, JJEKTPOMArHUTHI, DJIEKTPOJBUTATEIb, YCKOPUTEIN JJIEMEHTapHBIX
YaCTHUIl, 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.

Pasznes S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHUmHbsle Koj1edanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXMHHBIN MasATHUK. MaTeMaTUYEeCKUM MAasTHHUK. YPaBHEHUE I'apMOHUYECKUX
koseOanwmii. [IpeBpareHne sHepruy Mpyu TaApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UCAIbHOM KOJeOaTeIbHOM KOHType. AHAJOTUs MEXJIy MEXaHUYeCKUMH W
ANEKTPOMarHUTHeIMU KojeOanusimu. @Dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPIUU B UJEATBHOM KOJIEOATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaromux KoneOaHUsSX. BoIHYKIEHHbIE MEXaHUYECKUE
kosieOanus. Pesonanc. BeiHy X A€HHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ W JIEHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPsKEHMUSL.

Tpancdopmarop. [IpousBoacTBo, nepeaada U NOTPEOIICHUE IIEKTPUUIECKOM
DHEPIUMU. DKOJIOTMYECKUE PUCKU IPU IPOU3BOJCTBE JJIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHnueckne yCTPOMCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTenbHON CHUCTEMBbI (NIPY>KUHHBIA WITH
MaTeMaTUYECKUIl 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 BektopoB E, B, V B anekTpomarautHoil BosiHe. 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.

Pa3znes 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCUTEIBHOCTH
['paHuIBbl TPUMEHUMOCTH KJIacCHUECKON MeXaHHuKU. [locTynaTel crienaibHOM
TEOPUU OTHOCUTEJILHOCTHU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTUHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBsi3b Macchl ¢ SHEPrUel U UMITYJIbCOM PEJSITUBUCTCKOM YaCTULIBI. DHEPrus
IIOKOS.

Pasznes 7. KanToBast pusuka
Tema 1. Inemenmol K6AHM OGO ONMUKU
®otonsl. ®opmyna [1nanka cBsi3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEPrus
Y UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Goroaddexra. Onwitel A. I'. CTomeroBa. 3aK0HBI

dotorpdekra. YpaBuenue DunimteitHa 1 dotodrddexra. «KpacHas rpaHuiay
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckne ycTpoCTBA W MPaKTUYECKOE MpPUMEHEHUe: (OTOIIEMEHT,
dboTomaTYMK, CoTHEYHAas 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®o1ordh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeTHETo (oTodddekra.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopra mo paccessHUIO o -4acTHII.
[InanerapHas wmoxenb artoma. [loctymarsl bopa. M3nmydyeHue u morioumieHue
(GOTOHOB MpU MEpPexo/ie aToMa C OJHOIO YPOBHS SHEpPruM Ha Apyrou. Bumwl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aToOMa BOAOPO/IA.

BomnnoBsie cBoiicTBa yactull. Bonusl ne bponss. KopnyckyisipHO-BOJHOBOM
JTyaJTu3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHudyeckne yCTpOMCTBA M IIPAKTUYECKOE NIPUMEHEHME: CIEKTPAJIbHBIN
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. DiiemMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Oransl pa3BUTHS aCTpOHOMUHU. [IpuUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUM.

Bun 3Bé3gHoro neba. Co3Be3nusi, sipkue 3BE3MbI, IUIAHETHI, UX BUAMMOE
JIBUKEHUE.

ConneuHas cucrema.

Connne. ComHeuHass akTUBHOCThb. McTouHuk sHeprum CoyiHIIA W 3BE3L.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CIEKTpalbHbI Kilacc —
CBETUMOCTBY». 3BE3Abl TJIABHOM MOCIEIOBATENIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3] IJIaBHOM MOCIENOBATENbHOCTU. 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 PE3VYJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebOHOro mpenMera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (6a30BBI YPOBEHB) JOHKHO 00ECIIEUUTH JOCTHIKEHHUE CIICTYIOITIX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUSI yUeOHOTO0 npeaMera «Du3nKa» T0IKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIlMM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOUIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHEHHOTO
OMbITa W OMbITA JEITEILHOCTH B IMPOLIECCE pealu3alliid OCHOBHBIX HampaBJICHUI
BOCIUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOHN MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCUIMCKOTO OOIIECTBA;

MPUHATHE  TPATUIUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEPECAX TI'PaKIaHCKOIO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIILHBIMA MHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOMN AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb POCCUUCKOM I'PaKTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
JIEATENbHOCTH YUYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MIOCTPOCHUE YCTOMUYUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
MIPUCYIIETO (PU3NUSCKON HAyKe;

5) Tpy10BOI0 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.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eMcTBUS:
CaMOCTOSITeILHO  (DOpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesTh LENU AEATEIbHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJISITh ~ 3aKOHOMEPHOCTM M INPOTHBOPEUYMS B  PacCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MAaTe€pPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPJAUHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBUSIX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEaTUBHOE MBIIIJICHUE IMPU PEIIEHUH KU3HEHHBIX TIPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JAeiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTMEH, KIIFOYEBBIMU NOHATHUSMH U METOJAMU
buznyecKkoil HayKu;



BJIa/IETh HaBbIKAMH y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHON JEATEIbHOCTH
B 00nacTu (pU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOHUCKY
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 UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUEOHBIX MTPEJAMETOB;

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.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeliCTBHUSI:
OCYIIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOH ACATEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIMKTHBIX CHUTyallud ¥ CMSATYaTh
KOH(DIIUKTHI;



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.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISTh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH
GU3MKK W acCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOATEJILHO COCTABJIAITh IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3aJa4, IJIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W MIPEANOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLIECHUE;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

cioco0cTBOBaTh (DOPMHUPOBAHHUIO W TMPOSBICHUIO SPYIUIMH B 00JIaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATEIHHOM  pedUieKCMW  KaK  OCO3HAHMS
COBEpIIAEMBIX JICMUCTBUA M MBICIHUTENIBHBIX MPOLUECCOB, HX PE3YJIbTATOB H
OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI periekcrun JUis OLEHKH 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 PE3YJIbTATDI

K koniry o0yuenus B 10 kjacce mpeMeTHBIE pe3yJIbTaThl HA 6A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MecTo (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHalibHasl TOYKa, MHEPIUMaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIIO,
WJICATIbHBIN Ia3, MOJECIA CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJI, TOUYECUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NUECKUX 3a/1a4;

pacno3HaBaTh (pu3MYECKue SABJICHUS (MIPOIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHHS 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, 11 u III 3akonsl 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 KITACC

HaunMenoBanue pa3ienoB U TeM

KoanuyecTBO 4acoB

DJIeKTPOHHBIe (HU(POBHIE)

Ne n/mm Kontpoubnsie | IIpakTnyeckn
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI e padoThbI
Pa3znen 1. DUZUKA U METO/JIbI HAYYHOI'O ITO3HAHMU S
)
1.1 HISHIA H METOJB! HAyHHOTO 2 0 0 https://m.edsoo.rut/AVIAWVNQO
MO3HAHUS
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka https://m.eds00.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHbBI COXPAHEHUS B MEXAHUKE 1 1 https://m.edsoo.ru/S6NRCXHA7
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 Ocrosel MOHevamIpHO_ 9 0 1 https://m.edsoo.ru/HRGVENOPE
KMHETHYECKOU TeOprun
32 OCHOBBI TEPMOJUHAMUKHI 10 1 0 https://m.edsoo.ru/HK6KIL6RS9
A .
33 TPCTATHRIC COCTOTHMA BEIECTRa 5 0 0 https://m.edsoo.ru/HSM355JCH
®a3oBbIe EPEXOIbI
Hroro no pazgeny 24
Paznen 4. 3JIEKTPOJIUHAMUKA
4.1 DNEeKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/AV1AWVNQ0

IToCTOSHHBIN JIEKTPUUECKHI TOK.

4.2 12 https://m.edsoo.rt/GEWTDQXWW
Toku B pa3nuyHbIX cpeaax
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



https://m.edsoo.ru/GEWTDQXWW

11 KIIACC

HaunMenoBanue pa3ieioB U TeM

KoanuyecTBo 4acos

DJIeKTpOHHbIe (HM(pPOBbIE)

Ne n/mn KonrpoJsbnsie | IIpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
M C)
1.1 ATHATHOE ToJIe. JICKTpoMArtiTHaA 11 1 3 https://m.edsoo.ru/Z2Q390NG8
UHAYKLIHS
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CHAMIRCCIHE H SICKIPOMATHITHEIE 9 0 1 https://m.edso00.ru/3TLNQKPG6
KoeOaHus
M
2.2 CHAHIHBCRIC H SHCKIPOMATHITHME 5 1 0 https://m.edsoo.ru/WQT6385V 1
BOJIHBI
2.3 OnTuka 10 0 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
o o
3.1 CHOBBE CHEHHAILHON TeopHH 4 1 0 https://m.edsoo.ru/AQUCOVDK?2
OTHOCUTEIILHOCTH
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOM ONTHUKHU 6 https://m.edsoo.rt/SWOVAWQRS
4.2 Crpoenue aToma https://m.edsoo.rt/HSBEAOOEA
4.3 ATOMHOE AP0 https://m.eds00.ru/97MCIDZXQ



https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/Z2Q39ONG8

Hroro no pazgeny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMMUU U ACTPOPU3UKHU
5.1 DJeMEeHTBI aCTPOHOMHUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/3EOD6KXI9
Hroro no pasneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
6.1 O6o0matoree MOBTOPEHHE 4 https://m.edso0.ru/O2JEGZCIM
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68
I[MPOI'PAMME



https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/3EOD6KXI9




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoaugecTBO yacoB
Ne Hara DJIeKTpOHHbIe U (ppoBbIE
Tema ypoka KonrtpoJsbnbie | IIpakTnuyeckue
n/n Beero HU3yYeHus! o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThl
() — )
W3HKa — HayKa O MPUPOJE 02.09.202
1 Hayuynbslie MeTOBI TO3HAHKS 1 0 0 6 https://m.edsoo.ru/YXGQSPM1P
OKPY’KaOIIEero Mupa
Ponb u MmecTo puszuku B
(l)OpMI/I[iOBaHI/II/I COBPEMEHHOM 03.09.202
2 Hay4YyHOU KapTUHBI MUpa, B 1 0 0 6 https://m.edsoo.ru/SHSXWFFVO
MIPaKTUYECKON JACATEIHHOCTH
moaen
MexaHndyeckoe IBIKECHHUE.
OTHOCHUTETBHOC
THOCHUTEIILHOCTD 09.09.202
3 MEXAHUYECKOI'0 JIBUIKECHUSI. 1 0 0 6 https://m.edsoo.ru/RSOA0V5ZX
[Tepemernienue, CKOPOCTb,
YCKOpEHHUE
P % 10.09.202
4 ABHOMEPHOS NPAMONHHEHHOE 1 0 0 https://m.edsoo.ru/L8IPY2JEZ
IBIDKEHUE 6
P 16.09.202
5 aBHOyCKO?,eHHoe 1 0 0 https://m.edsoo.ru/MDIDKJOUB
MPSIMOJIMHEMTHOE JIBUYKEHUE 6
CsoOogHoe nazeHue.
PODOAHOE HAACHH 17.09.202
6 YckopeHue cBOOOIHOTO 1 0 0 6 https://m.edsoo.ru/MXPLZIX8J
majgeHus
i 23.09.202
7 KpupommseiiHoe HBH}KerIe' 1 0 0 https://m.edsoo.ru/TFLJ2C4DN
JIBm>KeHne MaTepruaIbHOU 6



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/YXGQSPM1P

TOYKH 10 OKPY>KHOCTH

IIpyuHIUIT OTHOCHTEIBHOCTH
lNanmnes. MaepuuanbHble

24.09.202

8 . https://m.eds00.ru/J6QY7N3IWN
cucreMsl orcuera. [lepBbiii 6
3akoH HproToHa
Macca tena. Cuna. [Ipunnun
.B i 30.09.202
9 CYHCPIIOSHIMI CHIL. BTOpOH https://m.edsoo.ru/BVINWTAQH
3akoH HproToHa st 6
MaTepUalbHOU TOUKU
T i H 1.10.202
10 DETHH SAKOH HpIOTOHa A1 01.10.20 https://m.edsoo.ru/JYL4I4UAN
MaTepUaIbHBIX TOYEK 6
3 )
aKOH BCEMHPHOTO TATOTEHUS 07.10.202
11 Cuna tsxectu. [lepBas 6 https://m.edsoo.ru/D13D593MU
KOCMHYECKasi CKOPOCThb
C .3 I'yka. 08.10.202
12 118 YHPYTOCTH. JarOH & yKa https://m.edsoo.ru/RILVEXEQD
Bec tena 6
Cuna tpenus. Koapduunent
.C 14.10.202
13 TPEHITL LA CONPOTHBIICHHA https://m.edsoo.ru/UZBUPCM5SM
MIpY JBUKCHUU TEJa B 6
YKUJKOCTH WM Ta3e
IloctynarensHOE U
BpaniaTeIbHOE JBUKEHNE
o ¢ . 15.10.202
14 ADCOJIOTHO TBEPAOTO Tera https://m.edsoo.ru/IDOAU40TS
Mowment cuisbl. I1nedo cuisl. 6
¥YcnoBus paBHOBECUS TBEPAOTO
Tela
i 21.10.202
15 Mmnyiiee matepuaibHOi https://m.eds00.ru/MSJQTKNWC
TOYKH, CHCTEMBI 6



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/J6QY7N3WN

MaTepUaIbHBIX TOYECK.

Nmnynbe cumbl. 3akoH
COXpaHEHUS UMITYJIbCA.
PeakTuBHOE IBIKEHUE

16

PaboTta 1 MOIITHOCTE CHJIBI.
Kunernueckas sneprus
MaTepHaIbHOI TOUKH.
Teopema 06 n3MeHEeHUH
KMHETUYECKON YHEPTUHN

22.10.202
6

https://m.edsoo0.ru/J1V59L28B

17

IToTrenumanbHas SHEPTHUs.
IToTenumanbHas sHEPrUs
yrpyro neopMupoBaHHOM
npyxuHbl. [loreHnmanbHas
SHEPTHUS TeJa BOIU3U
MOBEPXHOCTU 3EMJIU

02.11.202
6

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHuManbHbBIE U
HETOTEHIMAJIbHBIE CUJIBI.
CBs13b pabOThI
HEMOTEHIMAIbHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTrUH CHCTEMBI TeN. 3aKOH
COXpAaHEHHUS MEXaHUYECKOMN
SHEPTrUu

03.11.202
6

https://m.eds00.ru/DA3QVTOXQ

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu paboOThI
CHJIBI C UBMCHCHHUEM
MEXaHUYECKOW YHEPTUH TeJa
Ha IIPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

09.11.202
6

https://m.edsoo.ru/W1R4R88UG



https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/J1V59L28B

KoHntponbHas pabota 1o Teme

«Kunematuka. J{unamuka. 10.11.202
20 https://m.edsoo.ru/LNM6EK6YY
3aKOHbBI COXpaHEHUS B 6
MeXaHHUKe»
OCHOBHBIE TTOJIOKEHUS
- i 16.11.202
21 MOJICKYIIPHO-KIHETHHCCKOU https://m.edsoo.ru/OEY9VYU2B
teopun. bpoyHoBckoe 6
newkenue. uddysus
Xapakrtep JBHKEHUS U
B3aMOJICUCTBUS YaCTHII
17.11.202
22 BelecTra. Mojenu CTpoeHust 6 https://m.edsoo.ru/AUV2ZDR3X
ra3oB, KMJIKOCTEN U TBEPIBIX
TEN
Macca mounekyn. KonuuectBo
23.11.202
23 BemectTBa. [locTosHHas 6 https://m.edsoo.ru/FL1IBAQDI13
ABoraapo
TermoBoe paBHOBECHE.
FUTOBO paBHoBeCH 24.11.202
24 Temneparypa u €€ u3mMepeHue. 6 https://m.edsoo0.ru/ WPNY6QASZ
IIxana remneparyp Llenbcus
n 7| MKT. 30.11.202
25 JICAIIDHBIN 143 B https://m.edsoo.ru/UKJFVSBZO
OcHoBHoe ypaBHeHue MKT 6
AOconroTHas TeMIiepaTypa Kak
Mepa CpeIHEN KNHETUYECKOU
01.12.202
26 SHEPIruu JBUKECHUS MOJIEKYJL. 6 https://m.edsoo.ru/BXUDVDG2F
YpaBuenue MeHieneena-
Krnaneiipona
3akon JlaapToHa. I'a30BBIE 07.12.202
27 xoH JlaneTon oot https://m.edsoo.ru/Y3WB66I3A

3aKOHbI

6



https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/LNM6EK6YY

JlaGopaTtopHnast pabota
«HccnenoBanmue 3aBUCUMOCTH

08.12.202

28 MEXK]ly TTapaMeTpaMmu 6 https://m.edsoo.ru/35DBLKT96
COCTOSIHHSI pa3pEKEHHOTO
rasa»
H3onporieccrl B HeaabHOM
pon A 15.12.202
29 ra3e u ux rpagudeckoe 6 https://m.edsoo.ru/OZJ3KZNJ5
MIPE/ICTABJICHHE
BuyTpenHssa sHeprus
TEPMOJAMHAMHYECKON CUCTEMBI
U CIIOCOOBI €€ M3MEHEHUS.
16.12.202
30 KonnyecTBO TEILIOTHI U 6 https://m.edso00.ru/9JQITVXIS
pabota. BHyTpeHHss sHeprus
OJTHOATOMHOT'O HJIEAJILHOTO
rasa
22.12.202
31 Bupael reruionepenaun 6 https://m.eds00.ru/36JJI20W9
YenpHas TEI0EMKOCTD
entectsa. Ko €CTBO 23.12.202
32 BEHIECTB JIHACCTE https://m.edsoo.ru/5K3Y4H86L
TEIUIOTHI IIPU TEIUIONEpeIade. 6
AnunabaTtHBIH mporiecc
IIepBrIii 3aK0H
P 11.01.202
33 TEPMOJMHAMUKH U €TO 7 https://m.edsoo.ru/2HO6R3GAS8
MIPUMEHEHHUE K U30IpoIieccaM
HeobOpatumocTh mporeccoB B
. 12.01.202
34 npupoje. Bropoii 3akoH 7 https://m.edsoo.ru/S8SLWDFT8
TEPMOJIMHAMUKHU
35 [Mpunanun gevicteust u KITJT 18.01.202 | https://m.edsoo.ru/DLCDEAAUC



https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/35DBLKT96

TEIJIOBOM MAIINHEI

7

19.01.202
36 Huxn Kapuo u ero KI1J] 7 https://m.edsoo.ru/4XPSAOV7M
C) 0 25.01.202
37 HOTIOTHHCCIAE TPODIIEMET 50120 https://m.edsoo.ru/PO07ZMYMSI
TEIIOSHEPrEeTUKHU 7
O06o06mmarmuit ypok
HHATOTUTH YP 26.01.202
38 «MonexynsipHas (pu3nKa. 7 https://m.edsoo.ru/9EKZODDWP
OCHOBBI TEPMOAMHAMUKID)
KonTponbhas pabota no teme 01.02.202
39 «MonekynspHas (pU3UKa. . o https://m.edsoo.rt/RCARYE6ZX
OCHOBBI TEPMOAMHAMUKID)
[TapooOpa3zoBanue
poobpasopaiiae 1 02.02.202
40 KoHeHcanus. Mcnapenue u 7 https://m.eds00.ru/X480Q078EE
KUTICHUE
AOcoroTHAsI 1 OTHOCUTEITbHAS
08.02.202
41 BJIAJKHOCTh BO3/yXa. 7 https://m.edsoo.ru/98HVAEBMM
Haceiennsii map
TBépnoe Teno.
Kpucramnueckue un
amo e rena. A 09.02.202
42 . ?q)HH TN, AHHSOTPOIIA https://m.edsoo.ru/ JXFWLMZNK
CBOWCTB KpHCTaLIOB. Kuakue 7
Kkpuctajibl. CoBpeMEHHbIE
MaTepraIbl
[InaByiieHne u KpucTaIU3aLHUS. 15.02.202
43 VYaenbHas TEIIOTA TUIABJICHUSI. . o https://m.edso00.ru/OX117G6MR
Cybmumarus
v 16.02.202
44 PABHCHYE TEILIOBOTO 6.02.20 https://m.edsoo.ru/OTUXGN21 1

OaslaHCca

7



https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/4XPSA0V7M

DJIeKTpu3anus Tell.

22.02.202
45 OnekTpuyeckui 3apsa. [Ipa 7 https://m.edsoo.ru/QJ2S7TWSBM
BH/JIA DJICKTPUYECKUX 3apsiI0B
[IpoBoIHUKY, TUITIEKTPUKH U
IMOJIVIIPOBOHUKH. 3aKOH 01.03.202
46 YHpOBOA https://m.edsoo.ru/F3YVPQUYH
COXpAHEHHUs JIEKTPUIECKOTO 7
3apsa
BzauMmopelicTBue 3apsiioB.
5 PAAOR 02.03.202
47 3akon Kynona. Toueunslit 7 https://m.edsoo.ru/SU3BUOTHH
AIEKTPUYECKUIN 3apsif
Harnpsxénnocts
JJIEKTPUYECKOTO MOJIA.
P 09.03.202
48 [TpuHIMD Cynepno3uLu 7 https://m.edsoo0.ru/9IKAWD2V6
ANEKTPUUYECKUX Tosel. JInnun
HAPSHKEHHOCTH
Pabora cuin
3JIEKTPOCTATUYECKOTO IIOJIA. 10.03.202
49 AierTpocTati Ho Ho https://m.edsoo.ru/VOPDI9ASLF
ITorenuuan. Pa3znocts 7
IIOTEHIIMATIOB
[TpOBOAHMKY U TUDIIEKTPUKHU B
AIIEKTPOCTATUUECKOM IIOJIE. 16.03.202
50 p https://m.edsoo.ru/12P2S3127
Husnextpuueckas 7
MIPOHUIIAEMOCTD
DIIEKTPOEMKOCTE. 17.03.202
51 p https://m.edsoo.ru/B1UPRD52W
Konpaencarop 7
DNIEKTPOEMKOCTD INIOCKOTO
P 31.03.202
52 KOHJICHCATOpa. DHEprus 7 https://m.edsoo.ru/XPUKP82V8

3apsDKEHHOTO KOHJICHCaTopa



https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/QJ2S7WSBM

JlaGopaTtopHnast pabota

53 "H3mepeHue 31eKTPOEMKOCTH 1 701 04.202 https://m.edsoo.ru/PBGM4F845
KOHJIeHcaTopa"
[IpuHuuMIn nencTBrs U
MIPUMEHEHNE KOH/ICHCATOPOB,
54 KOHI/IPOBZU‘IBHOFO arnmapara, 0 07.04.202 hitps://m.cdsoo.r/H309PNHY Y
CTPYWHOTI'O ITPUHTEPA. 7
DJIEKTpOCTaTUYECKas 3allMTA.
3azemIleHne AIeKTPOnpruOOpoOB
DNEeKTPUUECKUN TOK, YCIOBHUS
ero CYIIIGCTELOBaHI/ISI. 08.04.200
55 [TocTostHubIi TOK. CHila TOKA. 0 https://m.edsoo.ru/D6Y72A4B7
Hanpsokenue. ConpoTuiieHue. 7
3akoH Oma 1S ydacTKa Henu
ITocnemoBarennpHOE,
napajuieIbHOE, CMEIIaHHOE
56 COCAMHEHIE HIPOBOARMKOB. 0.5 14.04.202 https://m.edsoo.ru/SLKT3UPUR
JlaGopaTtopHnast pabota 7
«M3yueHne cMenaHHoro
COCTMHEHUS PE3UCTOPOBY»
PaboTa u MoOLTHOCTH 15.04.202
57 ANEKTPUUECKOTO TOKA. 3aKOH 0 . https://m.edsoo.ru/LESHA2A3M
[xoyns-Jlenna
3akon Oma aJi MOTHOU
(3aMKHYTOI) 2JIEKTPUUECKON
53 uenu. Kopotkoe 3ambikaHue. 0.5 21.04.202 hitps://m.edsoo.r/YNSBE7PBS
JlaboparopHnas pabota 7

«M3mepenne DJ1C ucrounuka
TOKA M €r0 BHYTPEHHET O



https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/PBGM4F845

COIIPOTUBJICHU

Pe3epBHbIii ypoOK.
KonTponbHas pabota no teme

22.04.202
59 "DnexkTpoauHamuka" / 7 https://m.edsoo.ru/MFM6EIESX
Bcepocculickas mpoBepoyHas
pabora
O06o0marmuil ypok
«DIeKTpoIuHA a» / 28.04.202
60 HeKIP iIHH Ve https://m.edsoo.ru/PS6MDYO07H
Bcepocculickas npoBepodHast 7
pabota
OneKTpOHHAs IPOBOJAUMOCTb
é €TaJlIOB.
TBEPABIX METAIIIOB 20.04.202
61 3aBUCUMOCTb COIIPOTHUBIIEHUS 7 https://m.edsoo.rut/ WMNNBQL9H
METAJIJIOB OT TEMITePaTYPHI.
CBepXIpoBOJIUMOCTh
DJIEKTPUUYECKHI TOK B
P 5 05.05.202
62 BakyyMme. CBoiicTBa 7 https://m.edso00.ru/4CCYCJ785
AIIEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX
coOcTBeHHasl U pUMECHas
MIPOBOANMOCTE. CBOMCTBA P— 06.05.202
63 POBOA p https://m.edso0.ru/S55A1DQUR
n-mepexona. 7
[TomynpoBOTHUKOBBIE
npudOpbI
DIEKTPUIECKUMA TOK B
acTBOpPax M pacIiuiaBax
pacTBopax 1 p 12.05.202
64 JIEKTPOIUTOB. 7 https://m.eds00.ru/QUOQUWVI1
DIEKTPOIUTUYECKAS

JAUCCOoanus. 3HeKTpOHI/I3



https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/MFM6EIE5X

DJIEKTPUUYECKUH TOK B Ta3ax.

65 CamocToATenbHbI I:I 1 13.05.202 https://m.eds00.ru/2VX2KLFQA
HECAMOCTOSITENIbHBIN pa3psij. 7
Moumnnus. [lna3zma
DnexTpuueckue nprudopsl U
YCTpOICTBa U UX 19.05.202

66 MIPaKTUYECKOE TPUMEHEHHE. 1 7 https://m.edsoo.ru/KJA02KUPS
[IpaBuna TeXHUKH
0e30nacHOCTH
KonTponbhas pabota no teme
<<3J'I€KTpOCTi1TI/IKa. ) 20.05.202

67 IToCTOSIHHBIN IEKTPUIECKUN 1 7 https://m.edsoo.ru/PASKIGWP4
TOK. TOKHM B pa3In4yHbIX
cpenax»
PesepBHblii ypUOK. 75.05.202

68 O606maromuil ypok o Temam 1 7 https://m.edsoo.ru/HLOAT6SNU
10 xnacca

OBIIEE KOJIMYECTBO YACOB ITO 63

I[TPOTPAMME



https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/2VX2KLFQA

11 KIIACC

KoanuecTBo yacos

Ne Mara JIeKTPOHHBIEe IM(POBbIE
Tema ypoxa Kourpousbnsie | IlpakTnyeckue
n/n Bcero HU3y4YeHHs o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoThI
ITocTosHHBIE MAaTHUTHI U X
B3auMojiericTBUEe. MarHuTHoe
A ' 02.09.202
1 nosie. Bektop MarHuTHOM 1 0 0 6 https://m.edsoo.ru/4DMOYIING
MHAYKIUU. JIMHUM MarHUTHON
WHIYKIUU
MaruuTHo€ moJie MPOBOIHUKA
¢ TokoM. OmBIT OpcTena. 03.09.202
2 . pered 1 0 0 https://m.edsoo.ru/1L5CT47FX
BzaumoneiictBue 6
MPOBOJHUKOB C TOKOM
JIaGoparopHas padora
PaTOpHai p 09.09.202
3 «/3yueHre MarHuTHOTO MOJIA 1 0 1 6 https://m.edsoo. s u/HGHXILNLRZ
KaTyIIKHA C TOKOM»
JlelicTBuE MarHUTHOTO TOJISI
Ha MPOBOJIHUK ¢ TokoM. Cuna
Awmmnepa. JIaboparopna 10.09.202
4 MHep paTophaz 1 0 1 https://m.edsoo.ru/UVHDISEX4
pabora «MccnenoBanne 6
IeWCTBHUS IOCTOSIHHOTO
MAarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TOJISI
a Focs 3a €HHYIO 16.09.202
5 1A ABIDRYTIYIOCH SapwBKCHiy 1 0 0 https://m.edsoo.ru/7ABZQGQC9
gactuiyy. Cuna Jlopena. 6
Pa6ota cuet Jlopenna
6 DNeKTpOMarHuTHasI MHAYKIIHS. 1 0 0 17.09.202 https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/4DM0YIJN6

[ToTok BekTOpa MAarHUTHOM
uHaykiuu. 2J1C uHayKimm.
3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanes

Jlaboparopnas pabota
«Uccnenosanue sBiIeHUA
3JIEKTPOMATrHUTHOMN
UHIYKIH)

23.09.202
6

https://m.edsoo0.ru/XZS5MQCBU

NunykTuBHOCTD. SIBIICHUE
camounaykimu. IJ1C
CaMOUHIYKIMH. DHEPIUs
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE
nose

24.09.202
6

https://m.edsoo.ru/EOTONSAEA

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHUE: ITIOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUraTeNb,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCTHUL, UHAYKIIMOHHAS [1€Yb

30.09.202
6

https://m.edsoo.ru/UWNLFA9L6

10

Oo6o06maromuit ypok
«MarsuTHoe mnoJse.
DneKTpoMarHuTHas
HHTYKITUS

01.10.202
6

https://m.edso0.ru/COB0SBGMC

11

Konrponsnas padora no teme
«MarsuTHoe 1noe.
DneKTpoMarHuTHas
WHIYKIIFSD

07.10.202
6

https://m.edsoo.ru/8X637ELEU

12

CBO60I[HBI€ MCXaHHNYCCKUC

08.10.202

https://m.edsoo.ru/9Y6GY WEVP



https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/XZS5MQCBU

KoJjebanus. ['apMoHUUecKre
KoJjieOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHM.
[IpeBpaienue sHEprUn

13

Jlaboparopnas pabota
«Hccnenosanue 3aBUCUMOCTU
Mepro/1a MaJbIX KOJeOaHMit
rpy3a Ha HUTH OT JJTMHBI HUTH
1 Macchl Tpy3a»

14.10.202
6

https://m.edsoo.ru/DPZ8KR61C

14

Koneb6atenbHblii KOHTYD.
CBoOOIHEIE
AJIEKTPOMArHUTHBIC KOJICOaHUS
B HJI€aIbHOM KOJIEOATEILHOM
KOHTYyp€. AHAJIOTHS MEXY
MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMHU
KOJIEOAHHUSIMH

15.10.202
6

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA DHCPIHU B
UIeaTbHOM KOJIe0aTeTbHOM
KOHTYypeE

21.10.202
6

https://m.edsoo.ru/MHNWD2LHU

16

IIpencrasnenue o
3aTyXaroluX KOJIeOaHUsIX.
BrIHY X IeHHBIE MEXaHUYECKHE
kosneOaHus. Pezonanc.
BriHyXeHHBIE
AJIEKTPOMarHuTHBIE KOJeOaHUs

22.10.202
6

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIN TOK.
CuHycouaalbHbIN

02.11.202
6

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/DPZ8KR61C

MepeMEHHbIN TOK. MOITHOCTH
MePEMEHHOTO TOKa.
AMIUTMTYTHOE U
JIEHCTBYIOIIEE 3HAYCHUE CUJIBI
TOKA U HaIPSKEHUS

18

Tpancdopmarop.
[IpousBoacTBo, nepenaya u
noTpeOIeHUE IEKTPHUIECKOM
SHEPTUU

03.11.202
6

https://m.edsoo.ru/1ZWZUL8QK

19

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE AIEKTPUIECKOTrO
3BOHKA, T€HepaTopa
MEPEMEHHOTO TOKA, JIMHUI
3JEeKTpoIepesad

09.11.202
6

https://m.eds00.ru/93Z12W40Q0

20

DKOJOrM4ecKre puCcKu Mpu
IIPOU3BOJCTBE
anexTposneprun. Kynerypa
HCIIOJIb30BaHUS
3JIEKTPOIHEPIUH B
MHOBCEIHEBHON KU3HU

10.11.202
6

https://m.eds00.ru/3IDUNYKWNO

21

MexaHn4decKre BOJIHBI,
YCJIOBUS PAaCIIPOCTPAHECHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEHHUS U JJIMHA
BOJHBL. [lonepeunsie u
MPOAOJIbHBIE BOJIHBI

16.11.202
6

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

17.11.202
6

https://m.eds00.ru/Z827Q6V70



https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/1ZWZUL8QK

BHeKTPOMaFHI/ITHBIe BOJIHBI,

i . 23.11.202
23 1IX CBOHCTRA 1 CKOPOCTD https://m.edso0.ru/SWB57C06X
[IIxana 3MeKTpOMarHUuTHBIX 6
BOJIH
IT aJIuoCBsI3
PHUHIIUIIBI PAIUOCBSI3U U 24.11.202
24 TeJIeBUIeHMA. Pa3zBuTne 6 https://m.eds00.ru/2WQTSLGLV
CpeACTB CBsI3U. Paguonokanus
K 11.202
25 OHTPOJILHA: paboTa 30 0 https://m.edsoo.ru/IHURONSOB
«Konebanust 1 BOJIHBI» 6
IIpssmMonunenHoe
1.12.202
26 paCHpOCTpai{eHHe cpeta B . 0 0 https://m.edsoo.ru/HUF74NDOW
onHopoaHou cpeae. Toueunbii 6
HWCTOYHUK cBeTa. JIyu cBera
OTtpaxkeHue cBeTa. 3aKOHbI
I 07.12.202
27 OTPBRCHHA C?eTa OCTPOCHHE https://m.edsoo.ru/IMBKQM?227
M300paXeHH B MJIOCKOM 6
3epkaie
IIpenomnenune ceeta. [TomHoe
. 08.12.202
28 BHyTpeHHeevOTpa)KeHHe https://m.eds0o.ru/V49RISTRN
[IpenenbHbIN yroa NOTHOTO 6
BHYTPEHHETO OTPaKEHUS
JIab o
aboparopHas pabota 14.12.200
29 «3mepenue nokazaresns 6 https://m.edsoo.ru/JO2E1IM1DQ
MPETOMJICHUS CTEKIIa»
JInnssl. [locTpoenne
S 5 . 15.12.202
30 HM30DPANKCHIH B THHSe https://m.edsoo.ru/W2MMS9KJC
®opmyJia TOHKOM JIMH3BI. 6

VBenuueHue JINH3EI



https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/SWB57C06X

JlaGopartopnas pabota

21.12.202
31 «Hccnenosadnue CBONMCTB 6 https://m.eds00.ru/Q1ZCMW980
M300paKCHUH B JIMH3AX)
Hucnepcus ceera. CoxHBIN
cocras Oesoro csera. Ilser.
1 22.12.202
32 Jlaboparopnast pabota 6 https://m.edsoo.ru/KOIOWVKEI
«Habmonenne nucnepcuu
CBETa»
Wnrepdepennus caera.
pdepentus cBeT 11.01.202
33 Hudpakums certa. 7 https://m.edsoo.ru/C8LCRSEJI
HudpakuronHas penéTka
ITonmepeyHOCTE CBETO 12.01.202
34 p b CBCTOBBIX https://m.edso0.1u/Q2I18XYOJ
BOJIH. [lonsipusanus ceera 7
Ontnyeckue NpuOOPEI U
5 PHoOp 18.01.202
35 YCTPOMCTBA U YCIIOBHS UX 7 https://m.edsoo0.ru/M5127JYGT
6€301acHOr0 MPUMEHEHHS
['paHUIIBI TPUMEHUMOCTH
KJIACCUYECKOI MEXAHUKH. 19.01.202
36 . https://m.edsoo.ru/P8GBIFJ5N
[Toctynatel ciennaibHON 7
TEOPUH OTHOCUTEIHFHOCTU
OTHOCHUTEIHLHOCTE
OJTHOBPEMEHHOCTH. 25.01.202
37 AHOBP https://m.edsoo.ru/OVLMCN6B2
3aMesieHre BpEMEHH U 7
COKpAIIICHHUE JITTHHBI
OHeprus U UMITYJIbC
e CTCKOH 4ac . 26.01.202
38 PEIATHBHCTCROM 1 THLEH https://m.edsoo0.ru/190ZY4BUB
CBsI3b Macchl ¢ SHEpTUEH 1 7

UMITYJICOM. DHEPIHUs MOKOS



https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/Q1ZCMW980

Kontposnbnas padota

@) .0 01.02.202
39 «riKa EHOBH https://m.eds00.ru/L8689JPLI
CIICIMAIBHON TEOPUH 7
OTHOCHTEILHOCTH
0] .D IT . 2.02.202
40 OTOHBL FoOpMyJIa LTatka 02.02.20 https://m.edsoo.ru/ZL6P16LA0
DHeprus ¥ UMIyJbe poToHa 7
O € U HCCJe0OBaHNe
TKPBITHE U UCCIICIOBAHH 08.02.202
41 dororddexra. OnbiTol A. I 7 https://m.edsoo0.ru/PGL5XXSRO
CroneroBa
3akonsl porodaddexra.
5 5 .02.202
42 YpaBHCHUE SHHIITCIHHA STt 09.02.20 https://m.edsoo.ru/YLCK770G8
dororddekra. «KpacHas 7
rpanuna» Gotosdpdexra
JHasnenue cBera. Onbithl [1. H. 15.02.202
43 JlebeneBa. XuMuueckoe . o https://m.edsoo.ru/EGO6ZQI1SA
JICCTBUE CBETA
TexHuuecKue ycTpoucTBa U
MPaKTUYECKOE TPUMEHEHHUE: 16.02.202
44 ¢dboToreMeHT, POTONaTUHK, 7 https://m.edsoo.ru/UFQDRSL5M
conmHeyHas Oartapes,
CBETOJIHO/I
Pemre
elIeHHEe 3a7a4 I10 Telxie 22.02.202
45 «ONeMeHTHI KBAaHTOBOM 7 https://m.edsoo.ru/ZE73A67B1
OIITHKH
Monens atoma TomcoHa.
0] P 24.02.202
46 mbiTel Pesepopaa o https://m.edsoo.ru/FIC1 1POHN
pacCestHUIO (-4aCTHII. 7

[InanerapHast MoJieIb aTOMA



https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/L8689JPLI

01.03.202

47 [Toctynater bopa 7 https://m.edsoo.ru/6X7GFHZ9X
N3nydenue u norioumeHune
OTOHOB TIPH TIEPEX0/Ie aTOMa 02.03.202
48 ¢ P PEXO/IE aToM https://m.edsoo.ru/NNSBHZYBE
C OJTHOTO YPOBHSI DHEPTMH HA 7
Opyroii. Buasl criekTpos
BosiHOBBIE CBOMCTBA YacTHLI.
Bounsl ne bpoiis.
e op . 09.03.202
49 KopnyckynsipHo-BoIHOBOM 7 https://m.edsoo0.ru/J710TLFCO
nyanu3Mm. CIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE
OTKpBITHE paIMOAKTUBHOCTH.
On Pezepdopna no 10.03.202
50 bitel Pesepgopaa https://m.edsoo.r/TSIFUU3TP
OIPEJIEIICHUIO COCTaBa 7
PaIMOAKTUBHOTO U3ITyYCHUS
CgoiicTBa anb(a-, 6era-,
raMMa-u3nydeHus. Biusxue 16.03.202
51 Y https://m.edsoo.ru/UOIRQS0Z5
PaINOAKTUBHOCTHU HA KUBBIC 7
OpraHu3Mbl
OTKpbITHE TPOTOHA U
HeuTpoHa. M3oTombl. Anbda-
P Ak 17.03.202
52 pacnaj. DIeKTPOHHbIN U 7 https://m.edsoo.ru/H2XTHOG3E
MO3UTPOHHBIN OeTa-pacma.
I'amma-usinydenue
DHeprus CBA3M HyKJIOHOB B
anpe. SlnepHble peakiuu. 01.04.202
53 SnepHblil peakTop. 7 https://m.edsoo.ru/CFJYJSSIG

[Tpobnembl, nepcreKTUBHI,
9KOJIOTMUECKUE ACIIEKTBI



https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/6X7GFHZ9X

SIIEPHOW SHEPTEeTUKHU

54

DneMeHTapHbIC YaCTHUIIbI.
OTKpbITHE TO3UTPOHA.
MeToan1 HAOTIOACHUS U
pPEruCTpalvy dJIEMEHTAPHBIX
yactul. Kpyrisii cron
«DyHIaMEHTAJIbHBIC
B3auMoOIeicTBUA. ENUHCTBO
(hU3UYECKON KapTHHBI MUPAY

02.04.202
7

https://m.edsoo.ru/SUC62U40A

55

Dransl Pa3sBUTHA aCTPOHOMMUMU.
[IpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHHE
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KJTIACC

Kon
NpoBepPsaAEeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeiHero 001ero 00pa3oBaHust

10.1

JleMOHCTpUpOBaTh Ha TpUMEpax poidb ©U MeCTO (U3UKH B
(hopMUPOBaHUH COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOUN NEATEIIBHOCTH

JIroaei

10.2

Y4uTHIBaTh IPAHULBI IPUMEHEHHS U3YUYE€HHBIX (PU3NUECKUX MOIETICH:
MaTepHalibHasi TOYKa, WHEepLHUalbHas CUCTeMa OTcuéra, abCOIOTHO
TBEPJOE TEJ0, UACATBHBIN I'a3; MOJEIN CTPOCHHMS Fa30B, )KUIAKOCTEN 1
TBEPABIX TEJI, TOUYEUYHBIM DIEKTPUYECKUM 3apsal — IPU PELICHUU

(I)I/ISI/I‘ICCKI/IX 3aJa4

10.3

Pacno3naBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISPHO-KHHETHYECKOH TEOpHH
CTPOCHHSI BEIIECTBA M JJICKTPOJWHAMHUKU: pPABHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BH)KEHUE, CBOOOIHOE TIa/IeHue
TEJ, JBUKEHHUE I10 OKPYXXHOCTH, MHEpPLHUs, B3aUMOJECHCTBUE Te;
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOSHHE IKHIKOCTEH U
TBEPABIX TeJ, U3MEHEHHe o00bEMa Tel TMpH HarpeBaHUU
(oxmakeHun), TEIUIOBOE PAaBHOBECHE, HCIApEHHE, KOHJICHCAIUs,
IUTaBJIGHUE, KPHUCTAJUIM3alKs, KHUIIEHUWE, BIIAXKHOCTh BO31yXa,
MOBBILIEHUE JaBJIEHUS Tra3a IpPU €ro HarpeBaHuu B 3aKPHITOM
cocyle, CBf3b MEXIy IapaMeTpaMu COCTOSHUS Tra3a B

H30IpoHeccCax; SJICKTpU3auusg T, BSaHMOHeﬁCTBHe 3apsAa0B

10.4

OnuceiBaTh MEXaHMYECKOE JIB)KEHUE, MHCIONb3ys (pU3nUecKue
BEJIMYMHBL: KOOPAWHATA, ITyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CHJIa, MMIIYJbC Tela, KHHETHYeCKass JSHeprus,
MOTEHIMAJbHAs HHEPIus, MEeXaHWdeckas paboTa, MeXaHHYecKas
MOUIHOCTb; IpPH ONHUCAHUM MPABUIBHO TPAKTOBAaTh (QU3UUECKUI
CMBICT HCHOJb3YEMBIX BEIMYMH, MX OOO3HAYEHUS U €JAUHMULIBI,
HaXoAUTh (OPMYJIbl, CBSI3BIBAIOLINE TAHHYIO (DU3UYECKYIO BETHUUHY

C ApYyTvMMH BCINYHHaAMU

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,
HanpsOKEHHOCTh TOJIs, MOTEHLHUAN, Pa3HOCTh IOTEHIHUANIOB; MpPHU
ONMCAaHWM  TPABWIBHO  TPAaKTOBaThb  (PU3MYECKU  CMBICTT
UCIIOJIb3YEMBbIX BEJIUYMH, UX O0O3HAYEHUs U CIMHUIIBI; YKa3bIBaTh
(hopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYUHY C IPYTUMU

BCINMYHMHaAMH

10.7

aHAIM3UPOBaTh (U3UYECKUE TMPOLECChl M SBJICHUS, MCIIONIb3YS
(u3nyueckre 3aKOHBI U MPUHITUIIBL: 3aKOH BCEMUPHOTO TITOTCHHS, I,
IT u 111 3axonbI HhI0TOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPIruu,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIIUIT CYTIEPIIO3ULIANA CUJI, TPUHLIUIT
paBHONPAaBUsl HHEPLUHMAIBHBIX CHUCTEM OTCYETA; MOJEKYJAPHO-
KMHETUYECKYH TEOPHIO0 CTPOEHUS BEIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeHEel KHHETUYECKOW YHEPTUM TEIIOBOIO JBUKEHHS MOJIEKYJ C
abCOMIOTHON TeMIepaTypoi, MepBbIii 3aKOH TEPMOJAUHAMUKH; 3aKOH
COXpaHEHUsl JIIEKTPUYECKOro 3apsaa, 3akoH Kyiona; mpu 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 3a1auu ¢ SBHO 33JJaHHON (PU3NUECKON MOJIETIBIO,
UCTIONB3Ysl (PM3MUYECKUE 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHANM3a
yCIIOBUSL 33/lauyd  BBIOMpATh (PU3UYECKYIO MOJEJb, BBIICTATH
(buzmveckre BeMUYUHBI U (OPMYJIIBI, HEOOXOUMBIE I €€ PeIIeHMUS,
MPOBOJUTHh pPAacu€Thl M OIEHUBATh 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

[IpuBoaAMTH MpHMEpPH! BKJIAZa POCCUHCKUX U 3apyOEKHBIX 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
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeILHOI NPOrpamMMbl CpelHero 001ero 00pazoBaHus

JleMoHCTpUpOBaTh Ha TMpUMEpax poJib U MecTo (U3UKU B
(hopMUpOBaHUM COBPEMEHHON HayYHOW KapTHUHBI MUpPa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B PAKTUYECKOUN NEATEIIbHOCTH

JFO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUpPa

11.2

Y4YuTeIBaTH I'paHUuIbI MPUMCHCHUA U3YUCHHBIX (I)I/IBI/I‘IGCKI/IX MOHeHeﬁI
TOYCYHBIN C-)JIGKTpI/ILIeCKI/Iﬁ 3apsan, AACpHas MOACIIb aTOMa, HYKJIOHHAasA

MOZCIIb aTOMHOTO sJApa IMpHU PCIICHUN (1)I/I3I/I‘{eCKI/IX 3aga4

11.3

PacnioznaBathk ¢uszndeckue sABIeHUS (MPOIECCHI) U OOBACHATHh UX HA
OCHOBE 3aKOHOB OJIGKTPOAMHAMUKM M  KBAHTOBOM  (PH3HKH:
ANEKTPHUYECKAsT TPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE  JEMCTBUS ~ TOKA,  B3aMMOJEHCTBHE  MAarHUTOB,
JNEKTPOMArHUTHAs WHAYKIHSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsl, 3JICKTPOMAarHUTHBIC
KonebaHus W BOJHBI, NPSMOJIMHEHHOE pPACIpPOCTPAHEHHUE CBETA,
OTpaKEHHEe, TMpeloMieHHe, uHTepdepeHus, audpakmus u
HOJISIPU3AIUs CBETa, AUCIIEPCUs CBeTa, (POTOANEKTpHUECKUI AP peKT
(boTtoapdexT), cBeTOBOE naBlICHHE, BO3HUKHOBCHHE JIHMHEHYATOTrO
CIEeKTpa aToMa BOJOPOAA, €CTECTBEHHAss W HMCKYCCTBEHHAs

PAaAUOaKTUBHOCTD

11.4

OnuceiBaTh MW3yYEHHbIE CBOICTBa BeleCTBa (AJIEKTPUUYECKUE,
MAarauTHBIC, OIITUICCKHUC, DJICKTPUUCCKYTIO ITPOBOAUMOCTD PA3JIMYHBIX
Cpel) H DSJICKTPOMArHUTHBIE SIBICHUS (TPOLECCHI), HCIONb3YS
(¢u3nueckre BEIWYMHBI: DJJIEKTPUUECKUH 3apsj, cuila TOKa,
3JIEKTPUYECKOE  HANpPSDKEHUE, DJIEKTPUUYECKOE  COMPOTUBIIEHUE,
pasHocTh noteHnuanos, DJIC, pabora Toka, HHIYKIMS MarHUTHOTO
nosisg, cuina Awmmepa, cuna JlopeHna, MHAYKTHBHOCTh KaTyUIKH,
SHEPTrUsl IEKTPUUECKOr0 M MarHUTHOTO TOJEH, Mepuoa U 4acToTa
Kosie0aHui B K0J1e0aTeIbHOM KOHTYpE, 3aps/] U CUJla TOKa B IIPOLIECCe
TaQpMOHMYECKHX  DJICKTPOMArHUTHBIX  KoneOaHuil,  ¢oKycHoe
PaCCTOSAHNUEC U ONTUYCCKAA CHUJIa JIMH3bI, IIPHU ONIMCAHHUU ITPAaBHUJIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI HCIOJNB3YEMBIX BEIUYMH, HX
0003HAUEHHUS W EIUHUIIBI; YKa3bIBaTh (OPMYIIbI, CBS3bIBAIOIINE

JTAHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BeTUUUHAMHU




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 pacuérHble 3a1auun ¢ IBHO 3aJJaHHOW (U3NYECKON MOJIENbIO,
UCTONb3Yys (hU3UYecKre 3aKOHBl W MPUHIUIBI;, HA OCHOBE aHalu3a
yCIOBHS 3aJa4d  BbIOMpaTh (U3UYECKYH0 MOJENb, BBIIEIATH
¢u3nveckre BeIUYUHBI U (POpMYIIbI, HEOOXOAUMBIE IS €€ pelIeHus,
OPOBOJUTH PACYETHl M OLIEHUBATh PEATBbHOCTh IOJyYE€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 POCCUHUCKUX 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
pa3neia

Konx nposepsiemoro
3J1eMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOJAbIl HAYYHOI'O I[TO3HAHUA

1.1

®usuka — Hayka o mnpupone. Hayunbie
METO/bI IO3HAHUS OKpY Karouiero mupa. Pois
DKCIIEPUMEHTAa W TEOpUH B  MpoLEecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (QU3NYECKUX SBJICHUA |
IIPOLIECCOB. Hayunsie TUIOTE3BI.
@usnueckre 3aKOHBI M TEOpHUH. ['paHUIBI
OPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
IIpunnun coorBerctBud. Ponp u  Mecto
¢u3ukn B GOPMHPOBAHMHM COBPEMEHHOM
HAay4yHOM KapTUHBI MHUpPA, B IPAKTHUYECKON

HEATENbHOCTH JIFOJIEN

MEXAHUKA

KMHEMATHKA

2.1.1

MexaHndeckoe JABUIKCHUC.
OTHOCHUTENBHOCTh MECXaHHUYICCKOI'O

newxeHns. Cucrema orcuéra. Tpaekropus

2.1

[Tepemerienue, CKOPOCTh (CPEHSST CKOPOCTH,
MTHOBCHHAss  CKOPOCTh) W YCKOpPEHHE
MaTepI/IaJ'H)HOI\/'I TOYKH, UX IPOCKIOHWH Ha OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

MEPEMELICHUH U CII0KEHUE CKOPOCTEN




PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKECHUE. I'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUH, Iy TH U IEepeMEIICHHUs

MaTCpHaHBHOﬁ TOYKH OT BPpECMCHU

CBo0OoHOE nazieHue. Y CKopeHue

CBOOOIHOTO MaIeHUS

KpuBonuneitnoe nBuxenue. PaBHOMepHOE
JABHUXKCHHUC MaTepI/IaJIBHOf/'I TOYKHU 1o
OKPYXHOCTHU. YTJIOBasi CKOPOCTb, JIMHEHHAS
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

TexHuueckue  YCTPOWCTBA:  CIUIOMETP,
JBUJKEHHUE CHApSAJOB, LIENIHbIE W PEMEHHbIE

nepenadn

[IpakTrueckue paboThLI. N3mepenune
MIHOBEHHOM  ckopoctd.  MccnenoBanue
COOTHOIIICHUA MCKOY nyTiaMHU,
IIPOMZCHHBIMU TEJIOM 3a IOCIEN0BATEIbHbBIE
paBHBIE  NIPOMEXYTKH  BpEMEHH  IIpH
PaBHOYCKOPEHHOM JIBIJKEHUM C HadalbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JABVOKCHUS 1IapHKa B BSI3KOM KHUIOKOCTH.
W3yuenne JBUKEHUS Tena, OpPOIIEHHOrO

TFOPHU30HTAJILHO

2.2

JVUHAMUKA

2.2.1

[Ipunmmn ~ otHocuTensbHOCTH  [anmnes.
[lepBoiii 3akoH HproToHa. HHepimanbHbIE

CUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHnun cyneprno3unuu

CHII

223

Bropoii 3akoH HproToHa Ji1s MaTepuaibHON
TOYKM B HMHEPUUAIBHOW CHUCTEME OTCUYETa
(UCO). Tpermit 3axkon HerooToHa st

MaTCpHaJIbHBIX TOYCK




224

3akoH  BcemMupHOro Tsarorenus. Cuna
Tsokectd. [lepBasi KocMUYecKash CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHUs
CKOJBXKEHUSI M  CUJla TPEHUsA  IOKOS.
Koaddumuent tpenus. Cuna conpoTUBICHUS

IIpru ABHXKCHHUHA TCJIa B X KUJAKOCTH UJIM I'a3¢

2.2.7

HOCTyrIaTeJ'IBHOG 1 BpalllaTCJIbHOC ABUKCHUC

abCOI0THO TBEPAOIO TEa

2.2.8

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BPAIICHUS.
[Lnedo cuiel. YcnoBusi paBHOBECHS TBEPAOTO
teaa 8 UCO

229

TexHuueckue yCTpOMCTBA: MOAIIMITHUKY,

JABUXKXCHHUC HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTrueckue paboTel. M3ydeHue nBUOKCHUSA
Opycka IO HAKJIOHHOW IUIOCKOCTH IO
NEUCTBUEM HECKOJBKHX cwil. McciaenoBanue
3aBUCHUMOCTU CUJI yHPYFOCTH, BO3HUKAKOIINX
B JehopMUPYEMOIl NpYyKWHE U PE3MHOBOM
oOpasiie, OT BEIMYMHBI HX JIedopMaluu.
HccnenoBanue YCIOBHI paBHOBECHS

TBépI[OFO TCJIa, UMCIOIICTO OCh BPAIICHHA

23

3AKOHbBI COXPAHEHN A B MEXAHUKE

2.3.1

HMHy.]'ILC MaTepI/IaHLHOI\/'I TOYKH, CHCTCMBI
MaTCpHaJIbHBIX TOYCK. I/IMHy.HBC CUJIBI H

HU3MCHCHHUC UMITYJIbCA TECJIa

232

3akoH coxpaHenuss wummnyiasca B HCO.

PeakTtuBHOE BMKEHME

233

PabGora cubl

234

MOoOIIHOCTE CHJIBI

2.3.5

Kunetnueckass  5Hepruss  MarepuagbHON

TOYKH. TeopeMa 0 KHHETHYECKOM SHEpPTUn

2.3.6

[TorenumansHas »Heprus. I[loTeHnumanpHas




SHEprus yOpyro ne(popMUpPOBaHHOM
npyxuHbl. [loTeHnmanbHas SHeEprus Tena

BOJIM3U MTOBEPXHOCTH 3eMITH

HOTeHHI/IaJ'IBHI)Ie N HEIIOTCHIIMAJIbHBIC CHJIBI.

CBs3b pa6OTBI HCIIOTCHIOHUAJIBHBIX CHII C

2.3.7 M3MEHEHUEM MEXaHUYECKOI SHEPrUuu
CUCTEMBI TeN. 3aKoH COXPAaHEHHUs
MEXaHUYECKON YHEPTrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHMSI

3.9 TexHu4eckue yCTpoNCTBA: ABUKCHUE PAKET,

o BOJIOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET

[Tpaktnyeckue paboTsl. M3ydenue cBs3u

2310 CKOPOCTEH Tel IIpU HEyHpyroM yaape.

UccnenoBanme cBsi3u  pabOTBl  CHJIBI  C

W3MEHEHHEM MEXaHNYECKOM OHCPIUU TCJia

3 MOJIEKYJISAPHASA ©®U3MKA U TEPMOJAMHAMHUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUI
OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-
KMHETHYECKOU TEOPHUH. BbpoyHoBckoe
31 newkenue. Auddysusa. Xapakrep ABMKEHUS
Y B3aUMOJICVCTBUS YACTHI] BEIIECTBA
Mogaenu CcTpoeHus Tra3oB, KUIKOCTEH U
3.1.2 TBEPABIX Ted U OOBACHEHUE CBOWCTB
BElIECTBa HA OCHOBE ATHX Mojiejei
31 313 Macca wmonekyn. KomuuecTBo BemiecTna.
IToctosinHas ABoragpo
314 TemmoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [llkana remneparyp Llenbcus
Mopens wumeanpHoro rasza. OcHOBHoOeE
3.1.5 ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUECKON
TEOpUU UJI€aTIBHOIO ra3a
AOcomoTHas TeMIiepaTrypa Kak Mepa cpeHei
3.1.6

KHHETHIECKOU OHCPIrun TCIIJIOBOT'O

JBIWKEHHs Jactul rasza. lllkana Temneparyp




KennBuna

VYpaBuenue Knaneiipona — MeHeneesa.

3akoH JlanmbToHa

I"azoBbIe 3axoHbI. M30mpo1IecChl B U1€aIbHOM
ra3e ¢ NOCTOSIHHBIM KOJMYECTBOM BEILECTBA:

u30TepMa, U30Xo0pa, n3odapa

TexHuueckue  yCTpPOWCTBA:  TEPMOMETP,

O6apomeTp

3.1.10

[IpakTrueckue paboTel. M3mMepeHne macchbl
BO3JlyXa B KJIacCHOM KoMHaTe. MccnenoBanue
3aBUCHUMOCTH MEXIY rapamMeTrpamu

COCTOAHHUA PA3PCIKCHHOI'O Ia3a

3.2

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepMO,Z[I/IHaMI/I‘-ICCKaH cucrema. BHYTpeHHHH
OHEPTUA TepMOILHHaMquCKOﬁ CHUCTEMBI H

CIOCOOBI €€ U3MEHEHHUS

322

KonnuectBo TemnoTs! 1 padoTta. BHyTpeHHs

OHEPTHd OAHOATOMHOI'O UACAJIIBHOT'O Ira3a

323

Bunpl Temonepenaun: TEMIONPOBOIHOCTb,
KOHBEKIIUA, U3IydeHue. TeroéMKoCTh Tea.
VYienbHas TEIIOEMKOCTH BelllecTBa. Pacyér

KOJIMYCCTBA TCINJIOTHI IIPpH TEIIONIEPEaAdYC

324

[TepBrrit 3aKOH TEPMOJIMHAMUKH.
IIpumeneHue [IepBOro 3aKOHA
TEPMOJUHAMUKHU K U30MPOIECCAM.

['paduueckas uaTEpIIpeTaIys padoThI rasa

3.25

TemoBble MamuHbl. IIpuHUOMNDBL nECTBUS
TeIUIOBbIX MaluH. [Ipeobpa3zoBanus sHepruu
B TemwIoBbIX MammHax. Koaddumuent
nosiesHoro  aeuictBusi  (maee —  KIIJI)

terioBoid MamuHbl. [{ukin Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpaTuMOCTh TpOLIECCOB B MPUPOJE.

TenmoBwie JIBUTATEIH. DKOJIOTHYECKHE




po0JIEMbI TEIJIOIHEPTETUKU

Texuuueckue yCTpOICTBA: JIBUTATENb
3.2.7 BHYTPEHHETO cropausi, OBITOBOM
XOJIOAWIBHHUK, KOHIUITHOHED
308 [IpakTnueckue paboTHI. N3smepenne

YAEIBbHOM TEIIIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

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

TEMIICPATYPhbI KUIICHUA OT JaBJICHHUA

332

AOcomoTHAsS W OTHOCHUTENIbHAS BJIAKHOCTH

Bo3ayxa. Hacelennslii map

3.33

TBépnoe  Teno. Kpucrammmyeckue u
amoppHble Tena. AHM30TPONHUS CBOICTB
KPHUCTAJJIOB. Kunkue KPHUCTaJLIBL.

CoBpeMeHHbIE MaTepHaIbl

3.34

[InaBneHune u KpucramuMzauus. Y aeinpHas

TCIJI0TA IJIaBJICHUA. 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 HAHOMATCPHUAJIIOB, © HAHOTCXHOJIOTUH

3.3.7

[TpakTnueckue paboTHI. N3mepenue

BJIAXKHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

DJIEKTPOCTATHUKA

4.1.1

Onexktpu3zauust Tel. OJIEKTPUYECKUH 3apsi.

JIBa B AIIEKTPUUECKUX 3aPsIIOB

[IpoBoHUKH, JIADIIEKTPUKH u

MOJYIIPOBOJHUKH

4.1.3

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdia

4.1.4

B3aumopeiictue 3aps10B. 3akoH Kynona




Onektpuyeckoe  nosie.  Hampsixk€HHOCTH
AIEKTPUUECKOTO MOJIA. [IpuHuun
cyneprno3uiuu. JluHMM ~ HaNps>KEHHOCTH

QJICKTPHUYCCKOI'O IT10JIA

PaGora cun QJICKTPOCTATUYCCKOI'O  ITOJIA.

Ilorenuuan. Pa3zHocTs HOTEHIINAIOB

HpOBOI{HI/IKI/I U OUBJICKTPUKKU B ITOCTOSIHHOM
QJICKTPHUYCCKOM  IIOJIC. [[I/ISHGKTPI/I‘IGCKEIH

MPOHUITACMOCTD

DIEeKTPOEMKOCTb. Konnencarop.
DNEeKTPOEMKOCTh IIJIOCKOTO KOHICHCATOPA.

DHeprusi 3aps>KeHHOT0 KOHJIEHCAaTopa

TexHuueckue yCTPOWCTBA:  ANEKTPOCKOIL,
JJIEKTPOMETP, 3JIEKTpOCTaTHUECKas 3alluTa,
3a3eMJICHUE AIIEKTPONPUOOPOB,

KOHJIEHCATOp, KCEPOKC, CTPYUHBIN IPUHTEP

4.1.10

[IpakTnueckue paboTHI. N3smepenne

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VcnoBus CyHmICCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 AJEKTPUUYECKOTO TOKa. MCTOYHMKM TOKa.
Cuna Toka. [locTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma 17151 yyacTka 1enu
423 DJIEKTPUYECKOE COIMPOTUBIICHUE. Y ICIBHOE
o COINPOTHBIICHHUE BEIIECTBA
424 ITocnenosarensHOE, napajiesbHoeE,
o CMEIIAaHHOE COEANHEHNE TPOBOAHUKOB
PaGoTa snextpuieckoro Toka. 3akoH J[xoyis
4.2.5
— Jlenua
4.2.6 MoOIIHOCTb IEKTPUYECKOTO TOKA
anekTpoaBmwkymas cuia (naimee — DAC) u
4.2.7

BHYTPCHHEC COIMPOTUBIICHUE HCTOYHUKA

ToKa. 3akoH Oma na7si MOJHOU (3aMKHYTOI)




anexkTpuueckon uenu. Koporkoe 3aMbIkaHue

4.2.8

DJeKTpOHHAs  NPOBOAUMOCTH  TBEPIBIX
METaJUIOB. 3aBUCHUMOCTb  COINPOTHUBIICHUS
METaJIJIOB oT TEeMITepaTypBhl.

CBepXIpoBOIUMOCTh

4.2.9

OnexTpuueckuii TOK B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOAHUKH. CoOcTBeHHast u
pUMecHas POBOJUMOCTb
[OJIynpoBOIHUKOB. CBOMCTBa p-n mepexoja.

[TomynpoBOIHUKOBBIE TPUOOPHI

4.2.11

BHGKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BHGKTpOJII/ITI/I‘-ICCKaSI JUucconuanus.

DIIEKTPOJIN3

4.2.12

DIEKTPUYECKUI TOK B razax.
CaMOCTOATENBHBIA W HECAMOCTOATEIbHBIH
paspsia. Pa3nudHbie TUIIBI CAMOCTOATEIIBHOTO

paspsaa. Mounus. [1nazma

4.2.13

TexHuyeckue  yCTpOMCTBA:  aMIIEpPMETP,
BOJITMETP, PpEOCTaT, WCTOYHUKU TOKa,
AIIEKTPOHArpeBaTEIbHbIE npudopsl,
AIIEKTPOOCBETUTEIbHbIE npudopHI,
TEPMOMETP  CONPOTHUBIICHHS, BaKyyMHBIN
MO, TEPMUCTOPHI U  (OTOPE3UCTOPHI,

MTOJTYTTPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA

4.2.14

[IpakTnyeckue paboTHI. N3ydenue
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

Usmepenne DJIC ucTOUHMKAa TOKa U €ro
BHYTPEHHEro corpoTuBieHus. Habmonenue

AIIEKTPOIIN3A

11 KIIACC

Kon

Koanposepsiemoro

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA




pa3nea

JIEMEHTA

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. QJIEKTPOMATHUTHAS MHAYKIWA

4.3.1

TlocTostuabIE MarHuThHl. B3aumoneiicteue

IIOCTOAHHBIX MaroHuTOB

432

MarnutHoe mnone. BekTop MarHuTHOM
nHAyKnuu.  [IpuHnun — cynepnos3unuu.
Jluaun MarHuTHOM MHAyKumu. Kaprtuna
JIMHUM  MarHUTHOM WHIAYKIUU  TOJIS

IIOCTOSAHHBIX MarHuTOB

433

MarautHo€e Moje MPOBOJAHUKA C TOKOM.
KapTtuna nmuHM noas JJIMHHOTO NPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKM C TOKOM. OmbIT
Opcrena. B3aumopeiicTBre NpoBOJHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HAaIIPaBIICHUE

435

Cuna  Jlopenna, €& wMonynip U
HarpaBjeHue. JI[BHKeHue 3apsKEeHHON
YacTULIBI B OAHOPOJHOM MArHUTHOM I10JI€.

PaGora cwer Jlopenna

4.3.6

SIBiIeHHME DIIEKTPOMArHUTHOM UHIYKIUU

4.3.7

[ToTok BeKTOpa MArHUTHON UHIYKIIMHU

4.3.8

DJ1C WHTyKIIAH. 3akoH

ANEKTpOMarHuTHOU MYk Dapanes

4.3.9

BuxpeBoe anextpuueckoe mnone. IC
HHAYKOUW B TPOBOAHHMKE, ABHMXKXYIICMCHA
MOCTYHATEILHO B OJTHOPOJTHOM

MAardiuTHOM II0JI€

4.3.10

[IpaBuio Jlenma

4.3.11

NHIyKTUBHOCT. SIBnenne

camounaykuu. IJ1C camonHayKuuu

4.3.12

9Hepr1/151 MAarauTHOTO IIOJIA KAaTyYHIKHU C

TOKOM




4.3.13 DIEKTPOMArHUTHOE TI0JIE
TexHuyecKkue yCTpOMCTBA: TMOCTOSTHHBIC
MAarHUThI, AIIEKTPOMATHUTEI,
4.3.14 AJIEKTPOBUTATETb, YCKOPHUTEITH
AIIEMEHTApHBIX  YaCTHIl, WHAYKIMOHHAS
reYb
[IpakTHueckue paboThLI. Nsyuenne
MarHUTHOTO TOJS KATYIIKH C TOKOM.
4315 UccnenoBanue neWCTBUS MOCTOSIHHOTO

Mar"ura Ha pamMKy C TOKOM.
Hccnenosanue SIBIICHUS

3JIEKTPOMATHUTHON UHIYKIIMH

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebartenbnas cucrema. CBoOOAHBIE
konebanus. ["apMoHUYecKkre KoeOaHus.
[lepuon, uwacrorta, ammiuTyna u ¢asza

KoJiIeOaHuil

[IpyxvHHBIA MasTHUK. MaTeMaTH4eCKUi

MasATHHK

YpaBHEeHHE TapMOHUYECKUX KOJCOAHMI.
Kunematnueckoe ¥ JAMHaAMUYECKOE

OIACAHUE KOJIEOATENBHOTO IBUKCHUS

[IpeBpamenue SHEPIUU pu
rapMoOHHUYECKUx  KonebaHusx.  CBs3b
aAMIUTUTY b KoJIeOaHui HUCXOTHOMU
BEJIMYMHBI C aMIUTUTYJaMH KoseOaHuil eé

CKOPOCTH U yCKOpPEHUS

Konebarenbublii  koHTYp. CBOOOIHBIE
AIIEKTPOMarHUTHBIE KoneOaHus B
UAcabHOM  KOJIe0ATeNbHOM  KOHTYpE.
Amnanorns MCXKAY MCXaHUUYCCKMMU U
3JIEKTPOMarHUTHBIMU KOJIEOaHUSIMHU.

®opmyna Tomcona

3akoH COXPAHCHUS SHCPTHUU B NUACAIbHOM




KOJIeOaTeIbHOM KOHTYPE

Brinyxnennsie MEXaHUYECKUE
KoJieOaHusl. Pesonanc. Pe3zonancuasa
KpHBas. BriHyX1I€HHBIE

QJICKTPOMArHUTHBIC KoJieOaHMs.

Ilepemennbiii  Tok. CHHycOMIaIbHBIN

IIEPEMEHHBIN TOK.

MomHocTh IIEPEMEHHOTO TOKa.
AMIUIMTYZHOE U JEHCTBYIOIIEE 3HAUECHHE

CHJIbI TOKA 1 HAIPSKCHUS

5.1.10

Tpanchopmarop. IIpousBoxacTso,
nepeaaya u noTpedaeHue IeKTPUIECKOi
SHEpruu. OKOJOIMYECKHE PpUCKHU TpHU
IIPOM3BOJICTBE DJIEKTPUYECKOH HHEPruu.
Kynstypa HCIIOIb30BaHUsA

AJIEKTPOIHEPIUU B MOBCEIHEBHOM KU3HU

5.1.11

Texnuueckue ycTpoicTBa: cercMmorpad,
ANEKTPUUECKUI 3BOHOK, JUHUU

QJICKTpOoIICpcaav

5.1.12

[Tpaktnyeckue pabotel. HMccnenoanue
3aBHCUMOCTH TIepHoJia MallbIX KOJIeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchbl
rpy3a. VccrnenoBanue nepeMeHHOro TOKa
B Lenu u3 II0CJIE10BATENBHO
COEMHEHHBIX KOHAEHCATOPA, KaTYLIKU U

pesucropa

52

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

Mexannueckue BOJIHBI, yCJIOBHS
pacnpoctpanenus. Ilepuwon. Ckopocthb
> pacmpocTpaHE€HUss W JUIMHA  BOJIHBI.
[Tonepeunsle ¥ MPOJIOJIbHBIE BOJTHBI
Wnrtepdepentus u  audpakuus
522 MEXaHUYECKUX BOJIH
523 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa.




BricoTta Tona. TemOp 3ByKa

524

DJIEKTPOMarHuTHHIE  BOJHBI. Y CIIOBUS
M3IIy4eHHUs]  DJIEKTPOMArHUTHBIX  BOJH.
B3anmuas opuenTtanus BektopoB E, B n v

B SHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyMC€

525

CBoiicTBa  ANEKTPOMATHUTHBIX  BOJIH:
OTpa)keHUe, IPEJIOMIICHHUE, MOJIIpU3aLus,
mudpakius, uHrepdepennus. CKopocTh

SJICKTPOMAIrHUTHBIX BOJIH

526

[MIxana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpyMeHeHne IEKTPOMarHuTHBIX BOJH B

TEXHHKE U OBITY

5.2.7

HpI/IHLII/IHBI pal[I/IOCBSI?;I/I U TCICBUIACHUA.
Pagnomokamyst. DJIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYIKAIOLIEN cpebl

5.2.8

TexHruecKkue yCTpONCTBA: MY3bIKaIbHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JUArHOCTUKa B TEXHUKE W MEAMIIMHE,
pamap, pagHMONPUEMHHUK,  TEIECBU30D,

anTeHHa, Tenedon, CBY-neun

53

OIITUKA

5.3.1

HpHMOHHHeﬁHOG paciupoCTpaHCHHUC

CBETa B OJIHOpOJHOMU cpene. JIyd cBera

532

OtpaxeHne cBeTa. 3aKOHBI OTPAXKEHUS
cseta. [locTpoenne n300paskeHui B IIIOCKOM

3epKasie

533

IIpenomnenne cBeTa. 3aKOHBI MPETIOMIICHHS
CBeTa. AGCOMIOTHBIN HoKa3areib

IIPETIOMIICHUS

534

[Tonnoe BHYTpPEHHEE OTpaKEHHE.
[IpenenpHBINA yroa MOJIHOTO BHYTPEHHETO

OTpaXKEHUs

535

Hucniepcuss  cBera. CHOXHBII —coCTaB

Oenoro ceera. Llser




5.3.6

Cobuparoniyie ¥ pacceuBaIOLIUe JIMH3bI.
Tonkass nuH3a. POKYCHOE PACCTOSHUE U
onTHYecKass CHJa  TOHKOW  JIMH3BIL.
ITocTpoenue N300 paKCHHMA B
COOMpAIOMINX U PACCEUBAIOIINX JIMH3AX.
dopmysia TOHKON JMH3BL. YBEJIUYCHUE,

JaBaeMoe€ JUH301

5.3.7

IIpeneinsr PUMEHUMOCTHU

r€OMETPUYECKOUN ONTHKU

53.8

HNutepdepennius ceta. KorepeHnTHbie
HCTOYHHKH. YcnoBus HaO0IIOEHUS
MaKCUMYMOB u MHWHHUMYMOB B
UHTEp(PEPEHITMOHHON KapTHHE OT IBYX

CI/IH(l)aBHI)IX KOI¢pCHTHBIX UCTOYHUKOB
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Hudpakuust  cBeta.  [udpakiumonnas
pemérka. YciaoBue HaOIOICHUS TJIaBHBIX
MaKCUMyMOB npu naJeHUun
MOHOXpPOMaTHYECKOTO cBeTa Ha

T(QPAKIUOHHYIO PEIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHuueckue yCTpONCTBA: OYKH, JYIa,
¢doroanmapar, MPOEKIHMOHHBIN ammnapar,
MHUKpPOCKOII,  TEJIECKOIl,  BOJIOKOHHAs
onTHKa,  AudpakuvoHHas  peméTka,

IoJIsIpon g

5.3.12

[Ipaktuyeckue  pabotsl.  M3mepenue
rokasarests npejaomiieHus. MecnenoBanue
CBOHCTB  M300pa)KCHWM B  JIMH3aX.

HaGironenue nucriepcun cBeta

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

['paHuIpl MPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. [TocTynatel TEOPUH
OTHOCHUTEJIbHOCTH: MHBAapUaHTHOCTh
MOAYJsl CKOPOCTHM CB€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEIbHOCTH DUHIITEHHA




OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTH.

6.2 3ame/yieHHe BpPEMEHM U COKpalleHHe
JUTMHBI
6.3 DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHIIBI

CBsA3bp Macchl C PHEPrue U HUMIYJIbCOM
6.4 CBOOOJHOM 4YacTUIBl. ODHEPrusi IOKOS

CBOOOTHOI YaCTHUIIBI

KBAHTOBAS ®U3UKA

BJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna [limanka cBs3m
7.1.1 SHepruu (poToHa € ero YaCTOTON. DHEPrust

U UMITYJIbC OTOHA

OTKpbITHE u UCCIIeIOBAaHKE
7.1.2 dororddexra. Onwitel A.I'. Cronerosa.

3akonbl poTtordpdekra

YpaBHeHue DHHIITEHA VIS
7.1.3 dororddekra.  «KpacHas  rpaHHIa»
dororddekra
714 Jasnenue cBera. OnwiTe! [1.H. JIeObenena
7.1.5 XUMHYECKOE IEHCTBHUE CBETA

Texauueckue ycTpoiicTBa: (poTOIEeMEHT,
7.1.6 ¢doronaTuuK, COJIHEYHAas Oarapes,

CBETOJHNO/[

CTPOEHUE ATOMA

Monens atoma TomcoHa. OnbBITE
7.2.1 Pesepdopaa no uccienoBanuio CTpoeHUS

aToMa. HnaHeTapHas[ MOACIb aToMa

[Tocrynater  bopa.  Uznyuenue u
norJonieHrue (OTOHOB TMpHU MEpexojie
7.2.2 aToMa C OJIHOTO YPOBHSI DJHEPrUU Ha
npyroi.  Buael  cmektpoB.  Crekrtp

YPOBHEN SHEPrUU aTOMa BOJIOPOAA

793 BomnHoBEIE cBoiicTBa 4acTull. BoJIHBEI e

bpoiisns. KopnyckyisipHO-BOJHOBOM




nyanu3M. [ludpakuus 5JI€KTpOHOB Ha

Kpucrajuiax
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CrioHTaHHOE U BBIHYKACHHOC U3JTYy4YCHHUC.

YeTpoilcTBO U IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHuueckue ycTpoiCcTBa: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), Ta3ep, KBAHTOBBII

KOMIIBIOTEP

7.2.6

[Ipaktuueckue pabotel. HaGmonenue

JIMHENYaToro CIICKTpPa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaONIOACHUS W PErHCTPALUU

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PAAUOAKTUBHOCTU. OINBITHI
Pesepdopna mo ompeneneHur0 cocTtaBa
panmuoakTHBHOTO wm3nmydeHus. (CBoiicTBa
anbda-, OeTa-, ramMMa-u3JIy4eHusl.
BrusHrEe paauoakTUBHOCTH Ha JKUBBIC

OpraHU3MBI

7.3.3

OTKpbITHE  TNPOTOHA W  HEWUTpPOHA.
Hyxnonnas mozens simpa ['eiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4KCIIO

sapa. M3oTonsl

7.3.4

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacman. ['amma-
u3dydeHue.  3aKOH  paJMOaKTHBHOTO

pacmaga

7.3.5

OHeprusi CBsI3U  HYKJIOHOB B  sjpe.

Snepusie cunbl. [ledext macce saapa

7.3.6

ﬂz[epHHe pcaKknuu. I[eJ'ICHI/Ie n CHUHTC3

saaep

7.3.7

Anepubii  peaktop.  TepmosiaepHbII
cure3. [IpobiemMbl U  NEPCIEKTUBBI
SJIEPHOM  DHEPreTHKU. KOJIOTMYECKHe

aCTEKThI SJICPHOI SHEPTreTUKU




7.3.8

OneMeHTapHble  yactuibl.  OTKpbITHE
MO3UTPOHA. @dyH/1aMEHTaJIbHbIE

B3aWMOJICUCTBUS

7.3.9

TexHuyeckue yCTpOWMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, SAEpHBIM peakTop,

aTomHas bombOa

7.3.10

[Ipaktnyeckue pabotel. HMccnenoanue
TPEKOB Y4acTHUI| (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3qH0r0 Heba. Co3Besnus, spKue

3Bé3,Z[BI, IIJIaHCTBI, X BUANMOC IBMXKCHUC

8.2

Conneuynas cucrema. IlmaHeTsl 3eMHOI
I'pYyIIIIbI. IImaneThI-rUTaHThI u ux
CIIYTHUKH, KAPJIUKOBBIC ITIJIAHCTBI. WY ERISE

Tena CoTHEUHOH CUCTEMBI

8.3

Connne, dQorochepa u  armocdepa.

ConHedHass akTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE3bl, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBEeTUMOCTb, paJiuyc, TeMIIEeparypa,
170'¢ B3aMMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETHUMOCTBHY.
3BE31pl TJIABHOM  MOCJIEAOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY ISl

3BE3/] TTIaBHOM IOCICA0BATECIILHOCTH

8.6

Baytpennee CTpOEHUE 3BE3N.
CoBpemeHHbIE IIPEACTaBIICHUS 0
HPOUCXO0XKICHUH U dBosonuy ConHIa 1 3BE3 .

OTanel )KU3HU 3BE3]

8.7

Mineunbii Ilyte — Hama [anaktuka.
CnupanbHass  cTpykTypa ['anmaktuku,
pacnpenenenue 3BE3/, Ta3a W IMBUIM.

IlonoxeHnue u JBMKCHHE COJ'IHI_la B

lamaktuke. Ilnockas wu  chepuueckas




HOJICUCTEMBI I aJlTakTUKH

8.8

Tunel ranaktuk. PaguorajakTuku U

KBa3apsbl. YEpHBIE ABIPHI B AAPAX FaJaKTUK

8.9

Bcenennas. Pacumpenne BceneHHOM.
3akon XaOb6na. PazOeranue ranakTuk.
Boszpact u paguyc BceneHHoi, Teopus
bonpmoro B3peBa. Mogens «ropsueit

Bcenennoi». PenukroBoe n3nyuenne

8.10

MacmtabHast  cTpykTypa BceneHHoit.
Mertaranaktuka. Hepeménusie npoodiemsl

ACTPOHOMUH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» @usuka. 10 knacc. Msxuiues ['.4., byxosues b.b., Corckunit H.H.; nox
penakuueit [lapdentreBoit H.A. AktinonepHoe obmectBo «M3naTeancTBo
«IIpocBenienue»

» ®uzuka. 11 kiacc. Mskumes I'.4., Byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. AkninonepHoe obmecTBo «M3maTeascTBo
«IIpocBemienue»

YMK «®wuzuka. 10 knacc. ba3oBblil ypOBEHb»

YMK «®u3uka. 11 kmnacc. ba3oBsiil ypoBeHb»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA

Pabouas nmporpamma k munun Y MK I'. . Msakumesa, M.4. [lerposoii. 10-11
KJIacChl: y4ueb. mocobue /i o01eoopa3zoBat. opranu3anuii: 6a30BbIi ypoBEeHb /
M. 4. Iletposa, N.I'. Kynukosa M.:Jlpoda, 2019. — 91 c.

[Iporpamma O. A. KpbicaHoa, I'. SI. Msxuies.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

1 http://nsportal.ru - connanbHas ceTb pabOTHUKOB 00OpPa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mKoie.

3 http://festival.1september.ru/articles/ - ¢pecTuBans negarornyeckux Uaeu

«OTKpPBITBIA YPOK».

4 http://www fizika.ru/ - caldit 1uist yuurenen pU3MKU U UX YUEHUKOB.



