MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpOBHS Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsbl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yudérom enepaibHON paboyeil mporpaMMbl BOCIUTaHUS U
KOHLEMINUU TpenojaBaHus yyeOHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccuniickon ®enepanun, peanu3yoImux OCHOBHBIE
o0Opa3oBaTeIbHbIC MPOTPAMMBI.

Copepxkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTEeCTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcsa 10-11 kmaccoB mpu
oOydeHHH UX ¢u3MKe Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOyueHus, a TaK)K€ YUYHUTHIBAET HEOOXOJIMMOCTb pPEaTU3alliu MEXKIPEIMETHBIX
CBs3€l (PU3UKM C €CTeCTBEHHO-HAyYHBIMU YUYe€OHBIMH TpeaMeTramu. B Hel
OTIPEJIENISIIOTCS OCHOBHBIEC LIETU M3Y4YEeHHsS] (PU3MKU HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PUM3HMKU: JIMYHOCTHBIE,
MeTanpeaIMETHBIE, TPpeAMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIbTATHI 110 F0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro mpenmera «Puznka» mo rojgam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYNAas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMUM 00 okpysxaromniem mupe. IIKoapHBIN Kypc QU3HKK — CHCTEMOOOpa3yIOIInii
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbu3udeckoir reorpadueii W acTpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHWUNM  OMNpeAeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe DHEPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTe€pHalioB C 3aJaHHBIMU CBOMCTBAMU M JPYTHX.
W3yuyenue (Qu3MKM BHOCHT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYyHOW KapTUHBI MHUpa oOydaroumuxcs, B (GOpPMUPOBAHHE YMEHUU NPUMEHATH
HAy4YHBII METOJI TO3HAHHUS NIPU BBIIIOJHEHUH UMH YUEOHBIX HCCIIEIOBaHUMN.

B ocHoBy kypca ¢u3uku mjis ypOBHsS cpefaHero oOiero oOpa3oBaHMs
MOJIOKEH pAl UAEH, KOTOpble MOXHO paccMaTpuBaTh KaK MPUHLIMIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lenioB (M3HUKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK K1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pu3uku
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopui. Benymwmm B Kypce sBIsieTCs
(dbopMupOBaHUE MpPEICTAaBICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaT€pHH, BELIECTBE U
noJIe.

Hoes cymanumapuzayuu. EE peanuzanus npeanojaraeT HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uKM C pa3BUTHEM OOIIECTBA, a TakXkKe C MHUPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢Gu3uku  mpeanosiaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKHX M TE€XHOJOTMYECKUX MPUIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUsS, MOCBSIIEHHBIX 3KOJOTMYECKUM IMpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke 00CYyKIEHUs
po0JIeM pallMOHATIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMHU dJIEMEHTaMU Kypca (DU3UMKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3HUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI (PU3NYECKON Teopuu, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IOPUHLIMIIOB B  COBPEMEHHBIX IPEACTABICHUAX O MPUPOJE, TpaHHUIaX
NPUMEHUMOCTH TEOpUHM, MJI1 OIMCAHUA €CTECTBEHHO-HAYYHBIX SIBIICHUH U
MPOIIECCOR).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yeTcsl Mpexie
BCEro 3a CYET OPraHM3alUU SKCIEPUMEHTAIBHON JESTEbHOCTH O0YyYaroUIuXCs.
Jisg  Ga3oBoro ypoBHA Kypca (HU3MKM — OTO HCIOJIB30BAHME CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpBIE B Iporpamme no (u3uke 00beIWHEHBI B OOLIUI CIHCOK yYEHUYECKHX
MpaKTUYECKUX padoT. BrifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBIISIETCS YYaCTHHUKaMU
00pa30BaTeIbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHalleHus kabunera ¢usuku. Ilpu »>TOM oOecrneunBaercs OBJAZCHHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJAUTH KOCBEHHBIE W3MEPEHHUS, HCCIEAOBAHMS
3aBUCUMOCTEH (PU3NYECKMX BEIUYMH W TOCTAHOBKY OIBITOB 110 TIPOBEpKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHuE yAENSETCA PEUICHUI0 PACUETHBIX M KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a7ad NPUOPUTETOM SIBIIAIOTCS 3a7a4M C SIBHO
3aJaHHON (PU3MYECKON MOJEIBIO, TO3BOJISIONINE IPUMEHATh U3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK U WHTETpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. [l KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M MPOLECCOB B OKpYKarouen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOAENH Uil CUTyallud MPaKTUKO-
OpPUEHTUPOBAHHOI'O XapakTepa.

B coorBerctBUM ¢ TpeboBanusimu DPI'OC COO k MaTepHalbHO-
TEXHUYECKOMY O0O€eCledeHnI0 Yy4eOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha ypOBHE CpeHEro 00111ero 00pa3oBaHus JOJKEH U3YUYaThCs B YCIOBUSIX
MpEeIMETHOr0 KaOWHeTa (U3MKK WA B YCJIOBHUSX HWHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (U3MKU JOKHO OBITh
HE0OXoaMMOe J1abopaTopHOE OOOpYAOBAHHME JMJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (U3MKe YYSHHMYECKHX MPAKTHUECKUX pabOT U JIEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHcTpaloHHOE  00OpyJ0BaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHeuMBaeT IMOCTAHOBKY
MEPEUUCIEHHbIX B MporpamMMme 1o (U3UKE KITIOYEBBIX JAEMOHCTpAlMUA s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBJIGHUA UM  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYCHHMYECKUX TMPAKTUUYECKUX padoT
bopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTHdecKkne KOMILJIEKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ HIU(PPOBBIX TaOOPATOPHUI.

OCHOBHBIMHU TICJIIMH H3y4eHUS PU3UKHU B 00I1IeM 00pa30BaHUU SBIISIFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAayYHOMY
U3YYCHHUIO TPUPOJIbI, Pa3BUTUE HMX HHTEIUIEKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE NMO3HAaHUA U (POpMUPOBAHUE
MCCJIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PCHHSI KaK peE3yibTara H3yYCHUS
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopMmupoBanue yMeHUW OOBACHATH SBJICHHUS C MCIOJb30BAaHUEM
(dM3UYecKuX 3HAHUH U HAYYHBIX JTOKA3aTEIbCTB;

e (opmMupoBaHue TpenCTAaBIECHUNA O pONHM (PU3UKHU IS Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JocTikeHne 3Tux 1esied obecrieunBaeTcsl peleHueM CIeAYIOIMX 3a/1ad B

npoIiiecce u3yueHus Kypca (UMK Ha YPOBHE CpeIHETO 00Iero oopa3oBaHus:



e TpHOOpETEHHE CHUCTEMBI 3HAHUM 00 00mux bH3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYAS MEXaHHKY,
MOJICKYJISIPHYIO  (PU3HKY, DJJEKTPOJMHAMHKY, KBAaHTOBYIO (U3HUKYy U
AIIEMEHTBI aCTPOPU3UKH;

e (QopmMupoBaHME yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWS IS
oOBbsiCHEeHUS (PHU3MYECKUX SBJICHUNW B TMPUPOAEC U IS TPUHATUA
MMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEeHUs pPa3IUYHbIX 3a7ad C $BHO 3aJlaHHOMN
¢du3nueckoil MoAeNblo, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue (PU3NIECKOW MOJEINH, aIEKBAaTHOW YCIOBHSIM 3a1auH;

e TMOHWMaHHE (UMYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS W IMPOBEACHUS
(U3MYEeCKUX SKCIEPUMEHTOB, aHajdn3a W HMHTEpIpeTanuu uHOOpMaIliy,
OIPEJENICHMS TOCTOBEPHOCTH ITOJIyYEHHOT'O PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM Jis Pa3BUTHS YMEHHUI NMPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HENENI0), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemspiii B mporpamMme Mo (QU3MKE MepeyeHb JIa0OpaTOPHBIX W
MPaKTUYECKUX PaOOT SBJISIETCS PEKOMEHJOBAaHHBIM, YUYUTENb JeJaeT BHIOOP
MPOBEJCHUS J1a0OpPAaTOPHBIX pabOT U OMNBITOB C YYETOM HHIUBUIAYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT O O3HAHUSA

®dusuka — Hayka o npupoze. Hayunbie MeTOIbl NO3HAHUS OKPYKArOILIETO
Mupa. Ponb JSKCnepuMeHTa M TEOpUM B MPOLECCE IO3HAHUS MPUPOJBIL.
OKCIepuMeHT B (pusmke.

MonenupoBanue (HU3NYECKUX SIBICHUNA W TporieccoB. HaydHbie TrumoTessl.
duznyeckre 3aKOHbBI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp u MecTto Qu3uku B POPMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe ABWKEeHHE. OTHOCUTEIBHOCTb MEXAaHUYECKOTO JBUXKCHMUS.
Cucrema orcué€ra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpemHsis CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MaTepUalibHOW TOYKH, UX MNPOEKIUMHU HA OCH CUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE IBuKeHue. I'paduxu
3aBUCUMOCTH  KOOpPJWHAT, CKOPOCTH, YCKOPE€HHUs, NYyTH H© NEPEMEUICHUS
MaTepUaibHOW TOYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHue CBOOOIHOTO MaJIeHUS.

KpuBonuHeitHoe  aBrkeHue. [IBUKEHHME  MaTrepHajbHOM TOYKH  TIO
OKPYHOCTH C IMTOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0OBast CKOPOCTb, JIUHEWHAS
ckopocTs. [lepuon u yacrora odpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH)KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPALIUMS KUHEMATHUYECKHX XAPAKTEPUCTUK
JIBHXKCHUSL.

[IpeoOpazoBanre IBUKEHUMN C UCTIOIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrOo TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHust CBOOOIHOTO ITaICHHMS.

Hamnpapienue CKOpOCTH P ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydeHre HEpaBHOMEPHOTO ABWIKEHHS C LEIBIO ONPEAEIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOLIEHHS MEXKIy MYTSAMH, IPOMJCHHBIMA TEJIOM 3a
MOCJIE0BATEIbHBIE PABHBIE MPOMEKYTKM BPEMEHU TMPU PaBHOYCKOPEHHOM
JBH)KCHUU C HAYaJIbHON CKOPOCThIO, PABHOM HYJIIO.

N3ydyeHne IBUKEHUS [IApUKa B BA3KOU KUIAKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['ammmnesd. IlepBwii  3akoH  HeroToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoi 3akoH Herotona
JUIS. MAaTEpUAIIBHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJNIBKEHUS U cujia TpeHus nokosd. KoadduuueHT tpenus.
Cuiia conpoTUBIIECHUS IPU JIBUKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TeENa.

MOMEHT cHIIbI OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcmoBus
paBHOBECUSA TBEPAOIO Tea.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHEpUUH.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeopMaiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABbEME U MTAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbXEHUS.

VYcioBus paBHOBeCUs TBEPAOTO Tea. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuyenue nBM>KXeHUs OpycKa M0 HAKJIOHHOW MJIOCKOCTH.



HccenenoBanne 3aBUCUMOCTH CWII YIIPYIOCTH, BO3HMKAIOUIUX B INPYXKUHE U
pE3UHOBOM 00paslie, OT ux aehopMaluy.

HccnenoBanre yCIIOBHI pPaBHOBECHS TBEPAOTO TeENd, HMEIOLIErO0 OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NMiynsC MaTtepuanbHOM TOYKHM (Te€na), CUCTEMBI MaTEPUAIBHBIX TOYEK.
NMIynsC CHIIBI 1 U3MEHEHHME HMITyJIbCa TENa. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE IBU)KEHHE.

PaboTta criipl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MaTepUaJbHOW TOUYKM. Teopema 00 HW3MEHEHHUH
KUHETUYECKOW YHEPTUM.

[ToTeHnmanbHas DHEPIHU. [TorennmanbHas JHEpPrus yIpyro
nedpopmMupoBaHHOM — npyxuHbl.  [loTeHuuanpHas  SHeprus Tena  BOIU3U
ITOBEPXHOCTH 3€MIIH.

[loreHumanbHple W HeMOTeHIMalbHble  cuibl.  CBsa3p  paboOTHI
HENOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIUHM CHUCTEMBI TeEll.
3aKOH COXPAaHEHUS MEXAHUYECKOW dJHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[lepexon NOTEHUHATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3ydyeHrne abCONIOTHO HEYNpYyroro yiapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXaHWYECKOW 3HEpPIUH
TeJIa Ha IIPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekyasipHas Gu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE€ TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aHMOJECHCTBUS YacTULl BellecTBAa. Mojaenu CTpPOEHUs Tras30B, XKUJIKOCTEU H
TBEPIBIX TEN U OOBICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsMmepenue. lllkama Ttemmneparyp
Llenbcus.



Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpPUHM HACaIbHOro raza. AOCONIIOTHAash TeMmIiliepaTypa Kak Mepa
CpeHEN KWHETUYECKOM SHEpPruu TEIUIOBOro JBIKEHHUs dacTtull rasa. [llkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHMe MenaeneeBa—Kianenpona.
3akoH [lanmpToHa. M30mporeccsl B UaACaIbHOM Tra3e C MOCTOSIHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zobapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apoMmeTp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BemecTBa, Qororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXKMOJIEKYIISIPHOTO
B3aUMOJIECHCTBHUS.

Mogenb, WILTIOCTpUpYIOIIas TPUPOY AaBICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEI, WUIIOCTPUPYIOIINE YpaBHEHHUE COCTOSHMS UJACaIbHOTO Trasa,
M30IPOIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY HapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmoanHaMuueckass cucreMa. BHYTpeHHSE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U croco0bI €€ n3meHenus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJAHOATOMHOTO  HJEaJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeTbHAsI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeIaye.

[Tonarne 006 aamabGaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOJIWHAMHUKM K u3ompolieccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamMuk. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeroBble  mamwuHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpazoBanusi IHEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHT mnosie3Horo
nerictBust TeruioBod MamuHbl. [lukn KapHo u ero kosd@uuUeHT moJIe3HOTO
JEUCTBUSA. DKOJIOTHYECKHUE MPOOIEeMBI TETUIOIHEPTETUKH.



TexHudeckre yCTpOWCTBA U MPAKTUYECKOEC MPUMEHEHHUE: JBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUIKM MO JEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHs (BUICOJEMOHCTPALINS).

N3MeHeHne BHYTPEHHEHN dHEpruu (TeMIIepaTyphl) Teja Mpy Terionepeaaye.

OnpIT 1Mo ananabaTHOMY PpACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CrOpPaHusi, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomol

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrapenne n kuneHue. AOCONIOTHAS H
OTHOCHUTEJIbHAA BJIAXXHOCTh BO3Ayxa. HacelmeHHbl map. YaenpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmueckue n amop(ubsie Tena. AHU30TPONMS CBOMCTB
kpuctayyioB. Kuakue kpuctaibl. CoBpeMmeHHbIE Martepuaibl. [lmaBieHue u
KpUcTaJM3anus. Y IeabHas TerioTa miasienus. Cyonumanus.

VYpaBHEHHE TEIIOBOTO OajaHca.

TexHudeckre YCTpOMCTBA M TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJYyUYEHHUSI COBPEMEHHBIX MaTEpHasoOB, B
TOM YHUCJIE HAHOMATEepPUaloB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX TAPOB.

Kurnienue npy noHM>KEHHOM J1aBJICHUM.

Cnioco0bl U3MEPEHUS BIIAXKHOCTH.

HaOnronenuie HarpeBaHus U IUIABJICHUS! KPUCTAILTMYECKOTO BEILIECTBRA.

JleMOHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepeHne 0OTHOCUTENIbHOW BIaXKHOCTH BO3AyXa.

Paznen 4. DaekTpoauHamMuKa
Tema 1. dnexkmpocmamuxa
OnekTpu3anus Tell. OJIEKTPUUECKUM 3apsaa. JBa BuIa JJIEKTPUYECKUX
3apsiioB. [IpOBOJHUKHM, TUANEKTPUKU W TIOJYNPOBOJHUKH. 3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuHsblil 3eKTpUuuecKuil 3aps.
OnekTpuueckoe mnosie. Hanpsok€HHOCTh  2yieKTpuueckoro mnojd. [lpuHiun



CYNEPIIO3ULAN BJICKTPUUYECKUX MOJIEN. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGora cun  anekrpocrarnueckoro  mnojs.  I[lorenmuman.  Pa3HocTh
MOTECHIMANOB. [IpOBOAHUMKM © JAUANEKTPUKH B AJICKTPOCTATUYECKOM TIOJIE.
JnanexTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh IJIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATopA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIIEKTPOMETpP, dBJIEKTpOCTaTHYECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3aumonencTBre HaA3IEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE TIOJIE 3aPSKECHHBIX TEIL.

[IpOBOTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aluTa.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3mepeHne 31eKTpOoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUS CYIIECTBOBAHUSA DSJICKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuia toka. [locTOSHHBIN TOK.

Hanpspxenne. 3akon OMa 17151 y4acTKa LETH.

DIEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTHUBJIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaLIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOTHUKOB.

PabGora oanexktpuuyeckoro Toka. 3akoH JDxoyns—Jlenma. MoirHOCTh
AIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYIAA CHJIA U BHYTPEHHEE COMPOTUBIECHHUE HMCTOYHHUKA TOKA.
3axon Oma a1 OTHOM (3aMKHYTOM) 3JIeKTpuueckon 1enu. KopoTkoe 3aMbIkaHUeE.

DJIEKTPOHHAsI ~ MPOBOJMMOCTb  TBEPIBIX  METAJIOB.  3aBHUCHUMOCTH
CONPOTHUBIICHUS METAJIIIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTD.

DNEeKTpUYECKUid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX IMYYKOB.

[TonynpoBOAHUKH. CobOcTBeHHas 151 IIPUMECHAS IIPOBOJAUMOCTD
noTynpoBoHUKOB. CBoMCTBa p—n-nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKA TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIUTOB.
DNEeKTpOoaUTUYECKas: AUCCOIUALIUS. DIEKTPOIIH3.



DNeKTpuuecKUui TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHune CUilbl TOKa U HaIpSKEHMUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
TJTONIAY MOMEPEYHOTO CEUCHUSI U MaTepralia.

CMenaHHOe COeIMHEHUE MTPOBOAHUKOB.

[IpsiMoe wu3MepeHHe >IEKTPOIBHXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoni paspsia ¥ MPOBOJAUMOCTD BO3yXa.

OQHOCTOPOHHSS TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3ydeHne cMemanHoro COeIMHEHUS] PE3UCTOPOB.

N3mepenune 3JeKTPOIBUKYIIEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 10 Kiacce OCyIIECTBISETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJ0THH, XUMHUH, Teorpadu U TEXHOJIOTUH.

Meocnpeomemnvle nonssmusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIM (akT, rumores3a, (uznyueckas BEIUYMHA, 3aKOH,
TEeopusi, HAOIIOJICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHUH, JuHEWHas (QyHKIMS,
napabona, rurnepOosna, ux rpa@uKu U CBOKWCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOCKIIUHM HA OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABUKEHHE B XKUBOU mpupoje, auddysus, ocmoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONIEPEIauu, TEIJIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B AKUBOW MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUAKOCTEU H



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs AUCCOLMALNS,
raJibBaHHKA.

l'eoepacghus: BnaxXHOCTb BO3/lyXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIONb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, IMOIAUIMITHUKH, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE€), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHH
MOJIyYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCIIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI, TAThbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Mazcnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUSA

[TocTtosiHHbIE ~ MarHuThl.  B3auMOAEHMCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marnuTHOM wuHAYKOMH. [IpuHmMn cyneprno3uuun
MAarHuTHbBIX nosied. JInHMM MarHuTHOM WHAYKIMUA. KapTuHa JTUHWNA MarHUTHOM
WHYKIUH T0JISI IOCTOSHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ ToKoM. OnbIT DpcTena. BzanmoneicTBre nNpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOlysib U HarnpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTUIbI
B OJHOPOJITHOM MarHuTHOM MoJjie. Pabora cuier Jlopenia.

SIBmeHne 2NEKTpOMAarHWTHOM HMHAYKUMU. [IOTOK BEeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJBIKYILIAs CWia HWHIAYKIUH. 3aKOH 3JIEKTPOMarHUTHOU
uHaykuuu @apazes.

BuxpeBoe »snekTpudeckoe IMoje. DIESKTPOABMKYILIAS CHJIA HWHAYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKIMHU. OJEKTPOJBIXKYILIAs CHia
CaMOMHAYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE MOJIE.

TexHuyeckne yCTpoHCTBA M NPAKTUYECKOE MPUMEHEHHE: TMOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, DSJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JlvHUM UHAYKIIUYA MarHUTHOTO TOJIA.

B3aunmopernictBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBjieHUE PTIEKTPOMArHUTHON UHIYKIIWH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBHKYIIEH CHJIBI MHIYKIUHA OT CKOPOCTH WU3MEHECHUS
MarHUTHOTO ITOTOKA.

SIBiieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, rabopamoptvle pabomol

N3ydyeHrne MarHuTHOrO MOl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUA OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunueckue kosiebanus. Ilepuon, vactora, amruMTyna u (aza KosjaeOaHUH.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBpariieHue HEpruu Ipu rapMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit kKoHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJEOaHUS B
UJCAUTPHOM KOJICOATEIbHOM KOHTYype. AHAIOTHS MEXIy MEXaHUYeCKUMU U
AJIIEKTPOMAarHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPIUM B UJCaTLHOM KoJie0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/I€HHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemenHbii TOK. CHHYCOMAQIbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA H
HaIpPsHKEHUS.

Tpanrchopmarop. [IpousBoacTBo, mepeaada u MOTPeOICHUE SIECKTPUICCKOM
SHEPIUM. DKOJOTMYECKUE PUCKHU IPU MPOU3BOJCTBE AEKTpodHEprun. KynbTypa
WCIIOJIB30BAHUS 3JIEKTPOIHEPIUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckre yCTpOWCTBAa W MPAKTUYECKOE MPUMEHEHUE: SJIEKTPUYECKUM
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUM JICKTPOIIEepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUN MaTHHK).



Habmronenne 3aTyxaromux KojieOaHHH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpPA, KATYLIKH
WHIyKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb TUHUY 3IEKTpOonepeaadn.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHOJa MajbIX KoJieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HUccnepoBanne TEpEeMEHHOr0 TOKa B LENA M3  MOCJIEAOBATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60 IHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumoa. CxopocTb
pacrpoCTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W NOpPOJOJIBHBIE BOJIHBI.
HNuTtepdepeHus u auppakiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TYYCHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJsSpHU3aus, TupaKius,
unrepdepenius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHUEe 3JIeKTPOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagUOCBS3U U TeNeBUACHUS. Paqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre yCTPOMCTBA M TMPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEAUIMHE, pajaap,
paanonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Koneobmromieecs Teno Kak HCTOYHUK 3BYKa.

HaOmronenue otpa)keHust U IpeJIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmroienne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHue,
npesioMJIeHUE, Moaspu3anus, udpakius, UHTephepeHIus.

Tema 3. Onmuka

'eomerpuueckass onrtuka. lIpsMolMHENHHOE pacHpoOCTpaHEHUE CBETa B
oaHOpoHOU cpene. JIyd cBera. TOUEUHBI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeh
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yrojl IOJHOIOo
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CinoxxHbIi cocTtaB Oenoro cBeta. [Iger.

CobOuparomie W pacceuBaroniye JuH3bL. ToHkas smH3a. DoKycHOe
paccTosiHMEe W ONTHYEcKash cujla TOHKOM nuH3bl. [locTpoeHue nzoOpaxeHuil B
coOuparomux U paccenBarolux JuH3ax. Dopmynia TOHKOW JUH3BI. YBEJIUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. HWurtepdepenius cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBus HaOMOAEHUS MAaKCUMyMOB M MHHUMYMOB B HHTepdEpeHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakimoHnHas pemérka. YCJIOBHE HaOII0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHndeckne yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OMTHKA, TU(PPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE paCIpPOCTPAHEHNE, OTPAKEHUE M TNPEIIOMIICHHE CBETA.
OnTuyeckue nprudOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Moiesib CBETOBOAA.

HccnenoBanre CBOMCTB N300paXeHU B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

HaGmonenne natepdepeHnm crera.

HaOnronenue audpakiuu ceera.

Habnronenne aucrepcuu cBeTa.

[TonyueHne cuekTpa ¢ MOMOUIBIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

Habnronenue noasipu3annu CBETa.

Yuenuueckuii akcnepumenm, n1abopamopuvie pabomul



N3mepenue nokaszaresns NpeIOMICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH
['panuipl  TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynatsl
CIICIIMAJIbHOM TEOPUM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLHI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEAJICHUE BPEMEHU M COKpAILCHHE
JUTUHBI.
DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b Macchl C BHGPFHCﬁ U UMITYJIbCOM pGHﬂTHBHCTCKOfI YaCTUIIbI. 9HCpFI/ISI
ITIOKO.

Pazgen 7. KBanToBasi pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®ortonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CrosneroBa. 3aKOHBI

dboroaddekra. YpapHenue DiHmTeHa 111 porodrddexra. «KpacHas rpanuia»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE ICUCTBHUE CBETA.

TexHuueckue YCTpONCTBA U MPAKTHUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTumK, COJIHEUHAsi OaTapesi, CBETOUO.

Jlemoncmpayuu

®oto3dh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poTo3PeKTa.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuiO o -4acTHIL.
[ImanerapHas Mmogmens aroma. lloctynater bopa. U3nydyenue u mnormonieHue
(GOTOHOB MpU MEepexo/ie aToMa C OJHOTO YPOBHSI SHEPruM Ha Jpyroil. Bumisl
cnekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPOJIA.

BouHoBbie cBolicTBa yactull. Bosnbl 1e bpoinsa. KopryckynsipHO-BOJIHOBOM
JTyan3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEeKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnrogenue TMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

HaOnronenue 1MHEYaTOro CuekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOEHMUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, TramMMa-u3ITydCHHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeuTpoHa. Hykionnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsn saapa. MaccoBoe unciio aapa. M30Tormsl.

Anbsda-pacnaz. ODIEKTPOHHBIM W TIO3UTPOHHBIN Oera-pacmaa. [ amma-
U3JIy4YeHHE. 3aKOH PaJMOAaKTUBHOIO paclaja.

OHeprusi cBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledexTt macchl aapa.

SlnepHble peakuuu. JleneHnue u CUHTES s1ep.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON JHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOMIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

dyHaamMeHTalbHbIC B3aUMOJIeHCTBUSA. EqUHCTBO Pu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCcTpoucCTBa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, Kamepa
Bunbcona, simepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TUMK MOHU3UPYIOIINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

HccnenoBanue TpeKoB YacTHIL (IT0 TOTOBBIM QoTorpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otansl pa3BUTHs acTpoHOMUU. [IpruKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

Bun 3Bé3gHoro HebGa. Co3Be3qusi, spkue 3BE3bI, IUIAHETBI, UX BUIUMOE
JBUKEHUE.

ConneuyHas cucrema.

Connue. ConneuHas akTUBHOCTh. Mcrounuk sHepruum ConHua M 3BE3.
3BE3/1BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpamMma «CIEKTpalbHBIM KIacc —
CBETUMOCTBY». 3BE31bl TIABHOM IOCIEAOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3Jl IJIaBHOM IOCIIEOBAaTENbHOCTH. BHYTpEeHHee CTpoecHHE



3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BoIonuu ColiHIA U
3BE3/1. DTambl )KM3HU 3BE3].

Muneunsiii [Iyte — nHama I'anaktuka. Ilonoxxenue u aBwxkeHue CosHIA B
IN'anaxktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sAApax
rajaKkTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyUYEHHE.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HaOnroienusi HEBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPeIeNICHUs MOJOXKEHUsI HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be3/11usd CeBEpHOIro NMOMYIIAPUS U APKUE 3BE3/IBI.

Hab6mronenus B Teneckon JlyHsl, miuanet, Mueunoro [lyrtu.

O06o01a011I€e MOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIbHOM M ATUYECKOU cepax nesTeabHOCTH YeJIOBeKa, POiib U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOIN HAy4YHOM KapTUHE MHUPA, pOJib (U3HUUYECKOU TEOPUHU
B (opMHUpOBaHMM TMPEACTABICHUNM O (PUIMUECKON KapTUHE MHpPA, MECTO
(dbu3MYeCKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHa B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMM MaTEMAaTHKH,
Ounonoruu, XUMuM, reorpaduu ¥ TEXHOJIOTUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, Hay4HbIA (akT, rumnore3a, (puanmyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MO/IEIb, U3BMEPEHHUE.

Mamemamuka: peumieHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX/JIECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPJAWHAT, CIIOXKECHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, MPU3HAKU MOAO0OUS TPEyTrOJIbHUKOB,
oTnpeiesIeHUE TIOMIAIU TIIOCKUX GUryp u o0bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAs] CTPYKTYpa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTAIMYECKOM PEMIETKU, CHEKTPaATbHBIN
aHaIu3.



l'eoepagpua: wmarHWTHBIE TIOMIOCA 3€MJIM, 3aJIKH MAarHUTHBIX PV,
boToChEMKA 36eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUM.

Texnonoecus: JAHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOIO TOKa,
ANIEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajaap, pPaJAUONPUEMHHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAS ONTHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Pu3nka» HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanus (6a30BBI YPOBEHB) JOJKHO OOECIICUHUTH JIOCTHIKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOro npeamera « Ou3nKay AOJKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITa M OMbITA JECSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HaIlpaBJICHUU
BOCIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOMIEeTrocsi KaK aKTUBHOTO H
OTBETCTBEHHOT'O WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIECYETOBEYECKUX T'yMaHUCTUUECKUX U
JIEMOKPAaTHUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIO
oO111ecTBa, y4aCTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpPraHU3aIlNH;

YMEHHUE B3aUMOJECHUCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU I€SITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPaXKTaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPUYECTBA,
npUCyLIEro (pU3nyecKko HayKe;



S) Tpy10BOro BOCIIMTAHMS:

MHTEpPEC K pa3InyHbIM cdepaMm NpodhecCHOHANIbHONU AESTENBHOCTH, B TOM
YKCJIe CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K010rH4eCKOro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhI, OCO3HAHHE TIJI00ATBHOTO
XapakTepa AKOJOTUUECKUX MPoOsIeM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JIEICTBUIM B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LEJICH YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacUIMpEeHHE OMbITa JEATEbHOCTH SKOJOTUYECKOM HANpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 10 (PU3HKE;

7) UEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHHE IEHHOCTHM HAay4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IIpoOIlecce
u3yuyeHus: (U3MKU  OCYIIECTBISATh  MPOEKTHYID W HCCIEIOBATEIbCKYIO
NeATEeIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBrble 1oruyeckue 1eicTBus:
CaMOCTOSITENIbHO  (OPMYNIHpOBaTH W aKTyalU3UpoOBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENIH JEATENIbHOCTH, 3a4aBaThb MapaMeTpPbl U KPUTEPUU HX
JOCTUKEHUS,
BBIBISIT  3aKOHOMEPHOCTM W INPOTHUBOPEUYUS B  PacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3padaTbiBaTh IUIAH PELICHHs] TPOOJEMBbI C YYETOM aHAIM3a UMEIOLIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LIEJISIM, OLICHUBATh PUCKU IIOCIIEICTBUM JEATEIBHOCTH;
KOOPAVMHMPOBaTbH M  BBINOJHATH pabOTy B  YCJIOBHMSX  PEaJbHOTO,
BUPTYaAJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TIPH PELIEHUH )KM3HEHHBIX MTPOOJIEM.
ba3oBrble uccienoBare/bCKie AeHCTBHUA:
BJIAJCTh HAay4YHOW TEPMHHOJOTMEHN, KIFOYEBBIMM IOHATUSMH M METOAaMH
bu3nYecKoil HayKu;



BJIa/IETh HaBbIKAMH y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITETbHOCTH
B 00siacT (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
METO/IOB peuieHusl 3a/1ay (PU3UUYECKOTO COJACpNKaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TIO3HAHUS;

BJIAQJE€Th BHUAAMU JEATEIBHOCTH 10 TMOJYYSHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTalluy, MpPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHbIX Y4eOHBIX
CUTYyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX MPOEKTOB B 001acTH (U3UKH;

BBISIBIISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHHs, HaXOAWTh apryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pEUIeHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOM
JeSITeIbHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh MEPEeHOCUTh 3HaHuA 10 (u3MKe B MNPAKTUYECKYIO 0OJACTh
KU3HEACITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX PEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOIMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TOJYYCHHUS WHGOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH MOWCK, AaHAJM3,
CHUCTEMAaTU3alMI0 U WHTEpIpeTannio MHGOPMAlMU pa3iIHYHbIX BHIOB U (QOpM
MIPE/ICTaBIICHNUS,

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALINK;

UCTIONB30BaTh  CpPEeACTBa  MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aIlMOHHBIX
3a7lad ¢ CcoOmoJieHneM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TMUTUEHBI, pPECcypcocOepeKeHHs, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOrO COJAEpPXKAHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHaYeHHsI MHPOPMAIIUHU U LIEJICBOW ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy npeacTaBIEHUS U BU3yaTU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS:
OCYIIECTBIISATH OOIIEHUE HA YPOKaX (PU3UKU M BO BHEYPOUHOH JACATEIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MIWKTHBIX CUTyalliii W CMsT4YaTh
KOH(DIIUKTHI;



pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

MOHUMATh M MCHOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAUBUIYaJIbHON
paboThI;

BBIOMpPATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBHI C Y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaKJI0T0 YIECHA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHCTBUS NO €€ JOCTH)KEHHIO: COCTAaBIISTh IJIaH JEHUCTBUH,
pacnpenensiTh poiau € YYETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa W KaXIOr0 Yy4YaCTHHKAa KOMaHIbl B
o0ImIMii pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLICHUBAaTh WJEU C TMO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B Pa3IUUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIE YHHBepcaJbHbIe YueOHbIe 1eiiCTBHA
Camoopranu3amnus:

CaMOCTOSITEJIFHO OCYILECTBJIATh MO3HABATEIbHYIO JESITEIBHOCTh B 00NacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJILHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KayeCTBEHHBIX
3aJ1a4, MJIaH BBIIOJIHEHUS TPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

Jienatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMU B 00JIacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBAHHUII;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalluH, BhIOOpa BEPHOTO
peLIeHNS;



YMETh OIIEHWBATh PUCKU W CBOCBPEMEHHO IMPUHUMATH PEIICHUS MO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHMX TIPH aHAJM3e pPe3yIbTaToB
NeSITeNbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrHUX TPH aHalM3e pe3yiabTaToB
e TENHHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIUOKH.

B mpomecce AoCTHKEHHs] TUYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe JIsI YPOBHS CpeIHEro oOimero oOpa3oBaHUS Yy OO0ydaroUIuXcs
COBEpIICHCTBYETCS AMOITMOHAIILHBIN WHTEJICKT, MIPEAMOIararoIIHiz
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHH€, BUACTh HAIPaBICHUS PA3BUTHUSA COOCTBEHHOW IMOLIMOHAIBLHOU chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIHOCOOHOCTh aJanTUPOBATHC K
AMOIMOHAIILHBIM U3MEHEHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOUYAIOIICH CTpEMIICHHE K TOCTIKEHUIO e U
yCcrnexy, ONTHMH3M, WHHUIMATHBHOCTH, YMEHHE IEHCTBOBATH HMCXOJIS HM3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AYMOIIMOHAIILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUH OOIICHUSA, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIbHOCTH JIOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YyUYEHHBIX (U3HYECKUX MOJIeNeH:
MaTepualibHas TOYKa, MHEpLUaIbHas cUCTeMa OTCU€Ta, a0CONMIOTHO TBEPIOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIU CTPOCHUS Ia30B, )KUIAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH PU3NUECKUX 3a]1a4;

pacrno3HaBath (puU3NUYECKHe sIBICHUS (TIPOILECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUUYECKOW TEOPUU CTPOCHMSI BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  IPSMOJIMHEWHOE
JBKEHUE, CBOOOJHOE TMaJieHue TeJ, JBWKEHUE 10 OKPYKHOCTH, HHEpLHS,
B3auMoJielicTBUe Tel, nuddy3us, OpOYHOBCKOE JIBHKEHUE, CTPOSCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIaXKIEHUH ), TETNIOBOE
PaBHOBECHUE, MCHAPEHUE, KOHJICHCALHMs, IUIABJIICHUE, KPUCTAJLIA3ALMS, KUIICHUE,
BJIAJKHOCTB BO3/1yXa, MOBBIIICHUE JABJICHUS I'a3a IIPU €r0 HArPEBAaHUU B 3aKPBITOM
COCyZ€, CBS3b MEXAY MapaMeTpamMu COCTOSIHMS Ta3a B H30Ipoleccax,
ANEKTpU3alUs TeJl, B3aUMOAECHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCTOJB3Yys (DU3UYECKUE BEJIUYUHBL:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CHIa,
VMMITYJIbC T€Jla, KNHETUYECKasl dHEPTUs, NMOTCHIMAJIbHAS dHEPTUs, MEXaHUYECKas
paboTa, MexaHM4YecKass MOIIHOCTh; TMpPH OINKUCAHUM MPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT HCIOJIb3YEMbIX BEIWYMH, MX OOO3HAUYECHHS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIIMUUHY C JAPYTUMU
BEJIMYMHAMU;

ONMCHIBATh WM3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTONIb3Yysl (PU3MYECKHE BEJIMYMHBI: JaBl€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKAsT YHEPIUsl XaOTUUYECKOTO JBUKEHUS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprusi, padoTra rasa,
KOd(PUIIMEHT MOJIE3HOTO JACHCTBHS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBUIBLHO TPAKTOBaTh (U3UYECKUN CMBICT HCHOJIB3YEMbIX BEIWYWH, WX
00O3HAaYEHUsI W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBA3BIBAIONIME JIAHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh N3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AJICKTPUUCCKUIN 3apsi,
ANEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTD MMOJS, MOTEHIUAJ, PA3HOCTh NOTEHIUAJIOB;
IpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJb3YyEMBbIX
BEJIMYMH, UX OOO3HAUCHUS] M EJIUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BETUYHHY C APYTUMH BETUYHMHAMU,

aHAIM3UPOBATh (PU3MUYECKHE TMPOIECChl U SIBJICHUSA, UCIONb3Yys (PU3NUECKHE
3aKOHBI M MPUHIUNBIL: 3aKOH BceMUpHOTO TsroTenus, I, I u III 3akonbr HeroTOHA,
3aKOH COXPAHEHUS MEXaHWYECKOM DSHEPIUHM, 3aKOH COXPAHEHUsI HMIIYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIMII PABHOINPABUS WHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUUYECKYK) TEOPUIO CTPOEHHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYII C
abCOJIIOTHOM TeMIlepaTypoM, MEePBbIi 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHUS
AJEKTPUYECKOr0 3apsana, 3akoH KylloHa, Tpu 3TOM pa3iauyarh CIOBECHYIO
bOopMYJIMPOBKY 3aKOHA, €T0 MAaTeMaTUYECKOE BBIPAXKEHHUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; paznuyaTh YCJIOBHUS MX O€30MacHOr0 HCIOIb30BAaHUS B
MMOBCEJIHEBHOM KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI MO0 MCCIEAOBAHUI0 (DU3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUM, MPU STOM
dbopmynHupoBath mpobieMy/3agady M THUNOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOMpaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OPYIOBaHHUSA, MPOBOJUTH OIBIT U
bopMyIUpOBaTh BHIBOIBI;

OCYILECTBIJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHUH, MPU
ATOM BBIOMpPaTh ONTUMAIBHBIA CIOCOO0 M3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXIY  (U3MYECKHUMH  BEJIUYMHAMH  C
WCIIOJIB30BaHUEM TMPSAMBIX H3MEPEHUH, MpPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCcHUpOBaTh pe3yJbTAaThl MOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIMYHUH B
BU/JIe TaOIUIT U TpapUKOB, A€TaTh BEIBOABI IO pPE3yIbTaTaM UCCIICIOBAHNS,

coOI01aTh MpaBmiia 0€30MaCHOr0 TpyJa MPHU MPOBEACHUU HCCIEIOBAaHUMN B
pamMKax ydeOHOTO »HKCIIEpPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKOM W MPOEKTHOU
JIEATEIIbHOCTU C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py10BaHUS;

pemarb pacyéTHhIE 3a7auyd C SIBHO 3aJaHHOM (PU3MUYECKOW MOJEINbIO,
UCIIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEOOXOMMbIE JIsI €€ pEeIICHUs, MPOBOJAUTH PacyE€Thl U OIICHUBATH PEaTbHOCTH
MOJIY4YE€HHOI0 3HAYEHUsI (PU3UUECKON BEIUUUHBIL;

peraTh KAYeCTBEHHBIE 33/1a4i: BBICTPAUBATh JIOTUYECKU HETPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nuecKue BICHUS;

UCIIOJB30BaTh  MpPU  pPEIIEHWH  y4eOHBIX  3ajlad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TMIOUCKA, CTPYKTYPUPOBAHUSI, HHTSPIIPETAIIUN
U TIPE/ICTaBIICHUS Y4EOHOW U HAyYHO-MOMYJIIPHON HH(POPMAIINH, TTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTy4aeMyt0 HH(OPMAITHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B TMOBCETHEBHOM KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MpU OOpAIlEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJISI COXPAHECHHS 3JI0POBbSI U COOIOJICHUS] HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPY’KAIOIIEH Cpeae;



paboTaTh B TIpyNNe€ C BBIIOJIHEHUEM pA3JIMYHBIX COIUAIBHBIX POJEH,
IUIAHUPOBATh PadOTy TPYIIbI, palMOHAIBHO paCHpeNeNsiTh OO0S3aHHOCTU U
MJIAHUPOBATH ACATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSAX, aJIeKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE PacCMATPUBAEMOM MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKUA B (OPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpPa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUHM, B TPAKTUYECKOU NEATEIBHOCTH JIFOACH, LEIOCTHOCTh U €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJETeH:
TOYEYHBIN AJEKTPUUECKUIN 3apsif, JTy4d CBETa, TOUCUHbI UCTOYHUK CBETA, siiepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU peuleHUuU (PU3NYECKHUX
3azay;

pacmo3HaBaTh (pusnueckue sABIEHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DU3HKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIHUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIKYIIUHUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOMApU3alUsS CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3gdexT (hoTodrddheKT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas M MCKYCCTBEHHas
PaIMOaKTUBHOCTE;

OMUCHIBATh W3YUYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3UYHBIX  cpel) |
AJIIEKTPOMArHUTHBIE $SIBJICHUS (TPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
ANEKTPUUECKUI 3apsil, CHJa TOKa, AJIEKTPUUECKOE HANpsLKEHHE, JJIEKTPUUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAIOB, 3JIEKTPOJABIKYLIAsl CUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojs, cuia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYILIKU, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO TMOJEH, MEPUOoJl U YacToTa
Kojebanuii B KosiebaTeIbHOM KOHTYpe, 3apsifi U CHia ToKa B IIpolecce
TApMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSHUE U
ONTUYECKAasl CHUJIa JMH3bI, MPU ONUCAHWUU NPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, WX OO0O3HAYCHHWS U CAWHUIIBI, YKa3bIBaTh
dbopMymbl, CBSA3BIBAIONIME JIAHHYIO (PU3WYECKYIO BEIUYUHY C JPYTUMHU
BEJINYMHAMU;

OMHUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCH, HUCIHOIb3YS
(dbU3MYeCKre BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETa, YHEPIHsl U UMITYJIbC (POTOHA, IEPUOJ MOTypacnaia, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, MPU OMUCAHWU TPABWIBHO TPAKTOBATh (PUIMYECKUN CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W E€JIMHHUILIbI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIWYMHAMU,
BBIYMCIIATH 3HAUCHHE (PU3NYECKON BETUYNHBL;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SIBJICHMSI, UCHOJB3Ysl (PU3NUYECKUE
3aKOHBI M MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapalIEIbHOTO
COCIIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoyns—JIeHma, 3aKoH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHA Mg PoTtodddexra,
3aKOH COXPAHEHHUS YHEPrUM, 3aKOH COXPAHECHMS HUMITYJIbCA, 3aKOH COXPaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHs MAacCOBOIO 4YHCIa, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCIOBUS (TpaHUIbI, 00JIACTH)
PUMEHUMOCTH;

OIPENEIISITh HAIIPaBJICHUE BEKTOPA NHAYKLIUHA MarHUTHOT'O I10JIS1 TPOBOIHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenua;

CTPOMTh U OIHMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3NYECKUX SBICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IpPU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4eOHOrO JKCIEPUMEHTA,
coOMpaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OpYJOBaHHUSA, MPOBOAUTH OIBIT U
bopMyIHpOBaTh BEIBOIHI,

OCYILIECTBIISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUUHH, TPU
TOM BBIOMpPATh ONTUMAJBHBIA CHOCOO M3MEPEHHUS M HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTENH U3MEPEHHI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKMX BEJIMYMH C HCHOJb30BaHUEM
OpsIMBIX  M3MEPEHMI: MpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBHCUMOCTH (M3MYECKUX BEJIMYMH B BHUJE TaOIUL U
rpauKoOB, AeNaTh BBIBOJbI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOuro/1aTh npaBuia O€30MacHOTO TpyJa MpH IMPOBEACHUM UCCIIEIOBaHUM B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-MCCIIEOBATEIbCKOM W MPOEKTHOU
JEATENBHOCTH C HCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPAaTOPHOIO
000pyTIOBaHUS;

pemarh pacu€THblE 3aJaydl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (POPMYIIBI,



HEOOXOUMBIC IS € PEIIeHUs, MPOBOIUTH PAcu€Thl M OICHUBATH PEATHLHOCTH
MOJyYEHHOr0 3HaUYeHUs (PU3HUECKON BEIIMYUHbL,

pelIaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JIOTHYCCKU HEIIPOTHBOPEUHBYIO
IETIOYKY PACCYXJICHHUH C OMOpPOH Ha HM3ydYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCCKHE SIBICHNUS,

UCTIONB30BaTh ~ NPH  PEIIEHWH  y4YeOHBIX  33aJa4  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TPEJCTABICHUs y4eOHOW W HAYYHO-ITOMYJISAPHON HMH(pOpPMAIUH, ITOJTYICHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKU aHAJTU3UPOBATH MOJTy4aeMyI0 HHPOPMAIIUIO;

OOBSCHATh TPHHIMIIBI JICHCTBUS MAallUH, NPUOOPOB W TEXHUYECCKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OS30MACHOTO HCIIOIh30BAHUS B IMOBCEAHCBHON
KU3HU;

IPHUBOIUTH TPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKH M TEXHOJIOTH;,

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUSA 1O (PU3UKE B MOBCEAHEBHOW >KU3HH
JUIs oOecrieyeHUs: 0€30MaCHOCTH MPH OOPAICHUH ¢ MPUOOPAMH M TEXHHYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHHUS 3JI0POBbS M COOJIIOJICHUS HOPM 3KOJOTHYECKOI0
TOBEJICHUS B OKPYKAOIIEHN Cpelie;
padoTaTh B IPYIIE C BHITOJHEHUEM PA3IMIHBIX COI[MAIBHBIX POJICH, IIIAHHPOBATH
paboTy IPyMIIbI, PAIlMOHAILHO PaCHpPENIATh 00SI3aHHOCTH U INITAHUPOBATH
JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsIX, aJcKBaTHO OICHUBATh BKJIa/l
Ka)KJI0r0 U3 YYaCTHUKOB I'PYIIbBI B PEHICHUE paccMaTpruBaeMoil mpooJie



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/ P Kontpouabsnbsie IIpakTnueckue (upp )
NPorpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pazpen 1. PUBUKA U METOAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3nKa U METOJIbl HAYYHOTO TIO3HAHUSA 2 brbmmorexa [HOK
) A y https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznean 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunemaruia 6 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hunamika 8 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2. 1 2
3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 hitps://m.cdsoo.ru/7f4 1bf72
Hroro no pazaeny 20
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubmuorexa [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBBI TCPMOHHAMHKI1 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubmmorexa [JOK

®a3oBbIC Iepexo bl

https://m.edsoo.ru/7{41bf72



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

Uroro no pazaeny 24
Pazpnen 4. JIEKTPOIMHAMUKA
bu6mmoreka [{OK

4.1 UeKTpocTaTika 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYECKUd TOK. TOKHM B 12 bubmuorexa [JOK

' pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazpeny 22

PesepBHOE Bpems 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68


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

11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHme pa3je/ioB U TeM undposbie
Ne i/m P Konrpoabusie IIpakTnueckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTHO€ moJje. DIeKTPOMarHUTHAS 1 | 3 bubnuorexa [JOK
’ WH Ty KLU https://m.edsoo.ru/7f41c97¢c
Hroro no paszuneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHudecKkue 1 3IeKTPOMATrHUTHBIE 9 1 bubnmnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
)9 MexaHudecKkue U 3JIEKTPOMAarHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
23 10 3
Onmika https://m.edsoo.ru/7f41c97¢
Uroro no pazpeny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI ciEMAIbHON TEOPUU 4 1 bubnuorexa [JOK
’ OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4
Paznena 4. KBAHTOBAS ®U3UKA
4.1 OJIeMEHTHI KBAHTOBOUW ONTUKH 6 bubmorexa LHOK
https://m.edsoo.ru/7f41c97¢
4.2 Crpoenne atoma 4 bubmuorexa [JOK


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

43 ATOMHOE SApO

Hroro no pazpeny

15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DIeMEHTHI aCTPOHOMUH U aCTPODU3UKH

Htoro no pazaeny

Pa3gen 6. OBOBILIAIOILIEE IOBTOPEHUE
6.1 O6o01aroiee MOBTOPEHHE
Hroro no paszneny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

7

68

https://m.edsoo.ru/7141c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c¢



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

IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KoJsn4yecTBo yacoB DJIeKTPOHHbIE
e Tema ypoxa Koutpoabnubie IlpakTuueckue Aara Aara i pposrIe
n/n Bcero U3y4YeHUs: u3y4dyeHuss oOpasoBaTeibHbIE
padoTsbI padoThI 10A 10E pecypesI

®dusnka — HayKa o
npupone. Hayunsle ) bu6mmorexa [IOK
METObI MO3HAHUS https://m.edsoo.ru/ff0c32e2
OKpY’KaroIlero Mupa
Poinb 1 MecTo Gpu3uKu B
(bopMupoBaHUU
COBPEMEHHOM Hay4YHOI | bu6mmoreka [IOK

KapTUHBI MUpa, B
MPaKTUYECKOU
JEeSTeNbHOCTH JTI0AeH

MexaHuueckoe ABHKCHHE.
OTHOCHUTENBLHOCTD
MEXaHUYECKOTO JIBHMKCHUS.
[Tepemenienue, CKOpoOCTb,
ycKkopeHnue. PaBHomepHOE
MPSIMOJIMHEIHOE JIBUKEHHE
PaBHOyCKOpEeHHOE
MPSIMOJTMHEITHOE JIBHKCHHE
CB000OIHOE MMaIeHHE.
YckopeHre cBOOOTHOTO
magcHus

https://m.edsoo.ru/ff0c33e6

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

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

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c39cc



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

JlabopaTtopHas pabota
"N3yueHue NBUKEHUS TeNa,

bu6mmoreka [{OK

6 OpOIICHHOTO https://m.edsoo.ru/ff0c372e
TOPU30HTAIBHO"
KpuBonmnuelinoe
. JIBHKeHUE. [[BukeHue bu6mmoreka [IOK
MAaTepHAIbHON TOYKH T10 https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH
JlaGopaTopHas paboTa 1o
8 TEME I'?I/I3yieHHE IBUKEHUSI bubnnorexa [IOK
- https://m.edso0.ru/ff0c8c56
TeJa Mo OKPYKHOCTH
[TpunIMn
oTHOCHUTEIbHOCTH ["anues.
9 NHepupnanpHble CUCTEMBI bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
otcyeTa. [lepBblii 3aKOH
Hprotona
Macca Tena. Cuna.
[IpuHUIMD Ccynepno3uIuu
10 CIfJI. PtITopo; 3a11)<0H ) bubmorexa HOK
https://m.edsoo.ru/ff0c3be8
Hrrotona misg
MaTepuaibHOU TOUKU
1 Tperuii 3axoH HproToHa bubmmorexa [IOK
JUIsL MaTepUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO
12 tarotenus. Cuiia TSHKECTH. bubmuoreka [JOK
IIepBas kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTH
13 Cuna ynpyroctu. 3akoH bubnnorexa [JOK

I'yka. Bec Tena

https://m.edsoo.ru/ff0c3el8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

14

15

16

17

18

JlabopaTtopHas pabota
"N3mepenue xKeCTKOCTH
NpYyKUHBI"

Cuna tpeHus.
Koaddunuent tpenus.
Cuna conpoTUBIEHUS TPU
JIBUKEHHUH Teja B
KHJIKOCTH WJIU Ta3e.
JlaGopaTopHas paboTa
"U3mepenue
Kod(hpUIIMeHTA TPEHUS
CKOJIbXeHUs"

[ToctynaTenbHoe u
BpalaTeIbHOE JBUKEHUE
a0COJIFOTHO TBEPOTO TEa.
MowmenT cunbl. Ilnedo
CHIIBI. Y CIIOBHS
paBHOBeECHS TBEPIOTO Teja

JIaGoparopHas pabota "
N3yuenne paBHOBecHs Tena
IO/, IEWCTBUEM
HECKOJIbKUX cui"

HNMnynsc MaTepuanbHOU
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Nmmynbe cuinbl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeaktuBHOE IBM>KEHME

Pa0GoTa 1 MOLLIHOCTH CHJIBI.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3f76

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

bubmnorexa [IOK
https://m.edsoo.ru/ff0c43d6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmnorexa [IOK


https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

19

20

21

22

Kunernueckas sneprus
MaTepHUaIbHOW TOUKH.

Teopema 06 u3meHeHun
KMHETUYECKOW SHEPTUU

[ToTrennmanbHas sHEpTUsL.
[ToTrenumanbHas YHEPTUS
ynpyro nehopMupoBaHHOM
npyxuHsl. [loreHnmanbHast
SHeprus Tena BOIU3U
MIOBEPXHOCTU 3eMJIU

[ToTeHumanbHbIEe U
HEMOTEHIUAIbHBIE CUJIIBI.
Csi3b pabOTHI
HEMOTEHIUATBHBIX CUJI C
W3MEHEHUEM
MEXaHUYECKON SHEPTUU
CHUCTEMBI TeJl. 3aKOH
COXpAaHEHUS MEXAHUYECKOU
SHEPTHUH

JlaboparopHas pabota
«3yueHune 3akoHa
COXPAHEHUSI MEXAHUYECKOU
sHeprun"

KonrtpomnsHas padora mo
teMe «Kunemaruka.
Junamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

https://m.edsoo.ru/ff0c4502

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c461a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

23

OCHOBHBIE TTOJIOKEHUSI
MOJICKYJISIPHO-

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc2



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

24

25

26

27

28

29

KUHETUYECKON TEOPHH.
BbpoyHOBCKOE IBH>KEHHE.

Huddysus

Xapakrep JBUKEHUA U
B3aMMOJIEHCTBHS YaCTHI]
BemlecTBa. Moyenn
CTpPOEHUS ra3oB,
YKAJIKOCTEN U TBEPABIX TEII

Macca MonexyiI.
KonmuecTBo BemiecTna.
[Toctrosannas ABorazapo

TennmoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temnepatyp Llenbcus

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

AbGconoTHas TeMneparypa
Kak Mepa cpeaHen
KMHETUYECKOU DHEPIUHn
JBUKEHUSI MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

3axoH [lanpTona. ['a30BEIC
3aKOHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4fde

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c511e

30

JlabopaTopHas pabora
«IKCIepUMEHTAJIbHAS
npoBepka 3akoHa ['ei-
JIrocckakay»


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

H3onporieccrl B neaibHOM

bu6mmoreka [{OK

31 rase u ux rpaguccioe https://m.edsoo.ru/ff0c570e
MIpEeACTaBICHUE
BryTtpennss sHeprus
TEPMOJIMHAMUYECKOM
CHUCTEMBI B CTIOCOOBI €€
1 n3MmeHenus. KonnuectBo bubmuorexa [JOK
TEIJIOTHI U paboTa. https://m.edsoo.ru/ff0c5952
BnyTtpeHnHss sneprus
OJIHOATOMHOT0 U/I€aJIbHOTO
rasa
bu6nuoreka [JOK
33 Brpet rertonepe ain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh
BemectBa. KonnuectBo
34 TEIIOTHI IPU bubmorera [TOK
https://m.edsoo.ru/ff0c5c36
TerIonepeaye.
AnmabaTHBI TTpoIiecc
[IepBrIit 3aK0H
TEPMOJMHAMUKHU U €T0 bu6nuoreka [IOK
35
MIPUMEHEHHNE K https://m.edsoo.ru/ff0cSefc
M30IpoIieccam
HeobpaTtumocTs mporieccoB
36 B HpI/III))OIIe. BTopog 3aKO0H bubmorexa HOK
https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
37 [Tpunmun gevicteus u KT/ bubnnorexa [IOK
TEIUIOBOW MAallIMHbI https://m.edsoo.ru/ff0c600a
38 Hukn Kapno u ero KIT{
39 DKosornyeckue npoodIemMbl


https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

40

41

42

43

44

45

46

TEIUIOHEPTeTUKU

Oo6o06maromuii ypox
«MonexynsipHas pu3MKa.
OCHOBBI TEPMOAUHAMUKI

KontpomnbHas pabora 1o
teme «MosekysapHas
¢usuka. OCHOBBI
TEPMOTUHAMHKI

[Tapoo6pazoBanue u
KOHJeHcalwus. Mcnapenne
U KUTICHHE

AOcConroTHAS U

OTHOCHUTCIIbHAsA BJIA)KHOCTDH

BOo3ayxa. HaceleHHbIi
nap

TBépnoe Teno.
Kpucrannuueckue u
amopQHbIe Tena.
AHM30TpPONUS CBOICTB
Kpuctayos. XXuakue

Kkpuctayibl. CoBpeMEHHbIE

MaTepuabl

IInaBnenue u
KpUCTAJUTU3ALIUS.
VnenbHas TemioTa
ranenus. CyOmumanus

YpaBHEHHE TEILJIOBOTO
OalaHca

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c6938

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c63b6

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c64d8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6510

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c6820



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DneKTpu3aIus Tel.
Onekrpuyeckuii 3apsia. [[Ba

bu6mmoreka [{OK

47 BU/1a DJIEKTPUYECKUX https://m.edsoo.ru/ff0c6bec
3aps/10B
[TpoBOAHUKH, TUITEKTPUKHI
43 1 TIOJTYTIPOBOJHUKHU. 3aKOH bubnnorexa [JOK
COXpaHEHUs https://m.edsoo.ru/ff0c6bec
3JEKTPUUECKOTO0 3apsiaa
B3anmMozeicTeue 3aps10B.
49 3aKoH KI;’J'IOHa. Tongflllmﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0c6ced
AIEKTPUYECKUH 3apsi]
Hanpsxénnocts
3JEKTPUUECKOTO TOJIA.
50 [IpuHIun cynepno3unumn bubmmorexa LIOK
. https://m.edsoo.ru/ff0c6df2
3JIEKTPUYECKUX MOJIEH.
JIvHun HAPSKEHHOCTH
Pabota cun
51 3JIEKTPOCTATUYECKOTO bubmmnoreka [JOK
nons. [lorenumann. https://m.edsoo.ru/ff0c6f00
Pa3HocTs moTeHIIMAIOB
[IpoBoHMKY 1
WAJIEKTPUKHU B
52 CI:J'ICKTpO(I:TaTI/I‘wCKOM ToJie. buommorexa [TOK
https://m.edsoo.ru/ff0c7018
JusnekTpudeckas
MIPOHHUIIAEMOCTD
53 DNEeKTPOEMKOCTb. bubmmoreka [JOK
Konnencarop https://m.edsoo.ru/ff0c7126
54 DNEeKTPOEMKOCTD TIIOCKOTO bubnnorexa [JOK

KOHJIEHCAaTopa. JHEPrus

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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56

3apsHKEHHOTO
KOHJIeHCaTopa

[Ipuniun geicTBus u
MIPUMCHCHUE
KOHJICHCATOPOB,
KOITUPOBAJILHOTO aIlapara,
CTPYWHOTO MPUHTEPA.
DneKTpocTaTHUecKas
3amuTa. 3a3eMiIeHHe
JIEKTPONPUOOPOB

KontponbHas padoTa mo
TeMe "DnekTpoauHamMuKa"

57

58

59

DNEeKTpUUYECKUH TOK,
YCIIOBUS €T0
CYILIECTBOBAHHUS.
[TocTostHubIM TOK. Cunna
Toka. Hampsokenue.
Cornportuienue. 3aKOH
Owma a5 yyacTka 1enu

IlocnenoBsarenbHOE,
napajuieJIbHOE, CMEIIaHHOE
COCIMHEHHE MPOBOTHUKOB.
JlaGopartopHas paboTa
«IlocnemoBaTteabpHOE U
napajuieJIbHOE COeTUHEHUE
MIPOBOTHUKOBY

PaboTa 1 MOLTHOCTb
JIEKTPUUECKOTO TOKA.
3akoH [[xoyns-JleHna

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7410

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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62

63

64

3akon Oma 115 OTHOM
(3aMKHYTOH)

BJIEKTPUYECKOM 1IETIH.

Kopotkoe 3ambikanue.
JlaGopartopHas paboTa 1
«M3mepenne 3/1C

HMCTOYHUKA TOKA U €ro
BHYTPEHHETO

COTIPOTHUBIICHUS)

OneKTpoHHas
MPOBOANMOCTB TBEPABIX
METaJUIOB. 3aBUCHMOCTD
CONIPOTHUBJICHHUS] METAJIIIOB
OT TEMITEpPaTyphl.
CBepXIpoBOIUMOCTh

DNEeKTPUUYECKHUM TOK B
Bakyyme. CBoiCTBa 1
ANEKTPOHHBIX MMyYKOB

[TonmynpoBoaHUKH, X
cOOCTBEHHAs U IPUMECHAS
npoBoArMocTh. CBoiicTBa
p—n-miepexona.
[TonynpoBOAHUKOBBIE
puOOpbI

DIEKTPUUYECKHM TOK B
pacTBopax M pacruiaBax
3JIEKTPOJIUTOB. 1
DneKTpoIuTHYECKas

JUCCOLUAIs. DIEeKTPOIIN3

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6nuoreka [JOK
https://m.edsoo.ru/ffO0c84ae

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



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEeKTPUUYECKHUIN TOK B

65 razax. CaMOCTOSATEJIbHBIN 1 1 bu6mmoreka [{OK
HECAaMOCTOSITEIIbHBIN https://m.edsoo.ru/ff0c84ae
pa3psa. Mounus. [1nazma
DnexTpuyeckue npuOopsl U
YCTPOMCTBA U UX

66 MPaKTUYECKOE 1 bubmorexa HOK

https://m.edsoo.ru/ff0c86fc
npumeHenue. [Ipasuna
TEXHUKH 0€30MacHOCTH
KonTponbnas padota no
TeMe «DJEKTPOCTATHKA.
67 [TocTostHHBIM 1 bubmorexa [TOK

N https://m.edsoo.ru/ff0c8a8a
anexTpuieckuit Tok. Toku
B Pa3JIMYHBIX CPEeAaX»

68 O6o06maronuit ypok | bubnuorexa [JOK
«DIEKTPOIUHAMHUKAY» https://m.edsoo.ru/ff0c88be

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

68


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be

INOYPOYHOE IIVIAHUPOBAHUE
11 KJIACC (0a3a)

KosanyecTBo 4acoB Nata DJIeKTPOHHBIE
Ne TpakTuuec Aara YA mndpposnre
Tema ypoka KonTtpoJibH n3ydenus 11B
n/n Bceero KHe 1A o0pasoBaTe/IbHbIE
ble padoThl
padoThI PECYPChI
[TocTostTHHBIE MATHUTHI U X
. bubmmnorexa LIOK
B3aumojeiictBue. MarautHoe nosie. Bektop
. . 1 https://m.edsoo.ru/ff0
MAarHuTHON MHAYKIUU. JINHUM MarHUTHON 0778
WHIYKIAH
MarnuTHO€ 1MoJie TPOBOJHUKA C TOKOM. bubnmnorexa [JOK
OmneiT Opcrena. Bzaumopeiicteue 1 https://m.edsoo.ru/ff0
IPOBOIHUKOB C TOKOM c98fe
bu6mmoreka [{OK
JlaGopaTopHas padorta «3yueHue
paTopHai p Y 1 1 https://m.edsoo.ru/ffo
MarHMTHOTO TOJS KaTYIIKA C TOKOM»
c98fe
JleiicTBre MarHUTHOTO TIOJISI HA IPOBOTHUK C
bu6mmoreka [JOK
tokoM. Cuna Amnepa. Jlaboparopnas padota
N 1 1 https://m.edsoo.ru/ff0
«MccnenoBanne EUCTBHS TOCTOSHHOTO 0ac0
MarfuTa Ha PpaMKy C TOKOM)
JleicTBME MarHuTHOTO TOJISI Ha bu6mmoreka [IOK
JBUKYLIYIOCS 3apsKeHHYI0 yacTuiy. Cuna 1 https://m.edsoo.ru/ff0

Jlopenma. Pabora cunbl Jlopenia

c9df4

OnexrpoMaruuTHas uHAyKuus. [ToTok
BEKTOpa MarHUTHOM uHaykuuu. 3/1C


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

WHIYKIWA. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanes

JlabopaTopHas pabora «lccnenoBanue

bubmunorexa LIOK

OJICKTPOMAardHuTHBIC KoJIEOaHUS B nacaJIbHOM

7 . https://m.edsoo.ru/ff0
SIBJIGHUS DJIEKTPOMATHUTHON MHAYKIIMK <al50
NHayKTUBHOCTE. SIBIEHNE CaMOUMHAYKIIHH.

bu6mmoreka [IOK
O/1C camoMHIYKIUHU. DHEPIHUsl MATHUTHOTO
8 https://m.edsoo.ru/ff0
TOJISL KATYIIKH C TOKOM. DIIEKTPOMAarHUTHOE
ca600
oJie
TexHudyeckue yCTpoHCTBa M UX PUMEHEHUE:
9 MOCTOSIHHBIE MAarHUTHI, JIEKTPOMATHUTHI,
AIEKTPOIBUTATEINb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TICYb
. bu6mmoreka [IOK
O6o0maromuii ypok « MarHuTHOE TOJIE. &
10 https://m.edsoo.ru/ff0
DNEeKTpOMarHUTHAS WHITYKIIHSDY
cab82
but6mmoreka [JOK
KonTponbaas pabota no Teme «MarautHoe

11 https://m.edsoo.ru/ff0

oJie. DIeKTPOMAarHUTHAS WHITYKIIHSDY

cad58
CB0OOIHBIE MEXaHNYECKHE KOIcOaHus.

bub6munoreka LIOK
INapmonnueckue koneOanus. Y paBHEHHE

12 . https://m.edsoo.ru/ff0
rapMoHH4YecKuXx Kojebanuii. [IpeBpamienue 06

ca
SHEPTUU callo
JlaboparopHas padota «VccnenoBanue

13 3aBHCHMOCTH TIEPHOJ1a MAJTBIX KOJIeOaHUI
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChI
rpy3a»

14 Konebarenbubiit kKoHTYp. CBOOOIHBIE Bubmuoreka [JOK

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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22

K0J1e0aTeIIbHOM KOHTYpPE. AHAIOTHS MEKITY
MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMHU
KOJIEOaHUSIMU

®opmyna ToMcoHa. 3aK0H COXpaHEHUS
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYype

[IpencraBnenue o 3aTyxXaromuX KoJaeOaHHsIX.
BrIHyXIeHHBIE MEXaHUYECKHE KOJICOaHuUsI.
Pesonanc. BeiHyxkeHHBIE
OJICKTPOMArdHuTHBIC KoaeOaHus

Ilepemennsblit Tok. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIIJIUTYTHOE U AEUCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS
Tpauchopmarop. [IpousBoacTBo, epenava u
noTpeliIeHue 3JIEKTPUIECKON SHEprun

Y CTpolCTBO M MPAKTUYECKOE TPUMEHEHUE
AJIEKTPUYECKOTO 3BOHKA, FEHEpATOpa
MIEPEMEHHOT0 TOKA, TMHUH JIEKTponepeaad

DKOJOTrHYeCKHe PUCKU TPU IPOU3BOJICTBE
anekTposHepruu. KynbTypa nucnonap3oBaHus
AJEKTPOIHEPTUU B TOBCEAHEBHOMN KU3HU

MexaHndueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. Ckopoctb
pacupocTpaHEeHHUS U JJIMHA BOJIHBEL.
[Tonepeunsle ¥ MPOIOIBLHBIE BOIHBI

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTbH 3BYKa.
Bricora Tona. TemOp 3ByKa

cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cbb&6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cbd34

bubnunorexa LIOK
https://m.edsoo.ru/ff0
cc324

bubmunorexa LIOK
https://m.edsoo.ru/ff0
ccas4

bubnuoreka [JOK
https://m.edsoo.ru/ff0
ccclc



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

aﬂeKTpOMaFHI/ITHBIe BOJIHBI, UX CBOMCTBa U

bu6mmoreka [IOK

23 https://m.edsoo.ru/ff0
ckopocTb. [lIkana 31eKTpOMarHuTHBIX BOJIH cofed
24 [IpuHIMIIBI paUOCBSI3U U TEIEBUACHHUSL.
PazButue cpencts cBsa3u. Pagnonokanms
bubmmnoreka LIOK
25 KonTponbhas pabota «Konebanust u BOITHBD» https://m.edsoo.ru/ff0
cco6f8
[IpssMOnMHENHOE paCIIpOCTPAaHEHHUE CBETA B bubnuoreka [IOK
26 OJIHOPOJHOM cpeze. TouyeuHblii HCTOYHUK https://m.edsoo.ru/ff0
ceera. Jlyu cBera cd350
OTtpaxxeHne cBeTa. 3aKOHbI OTPAXKEHUS CBETA. Bubmuoreka [JOK
27 [TocTpoenue n300pakeHuil B TNIOCKOM https://m.edsoo.ru/ff0
3epKaie cd4e0
[Ipenomnenue ceera. [lonHOE BHYTpeHHEE bu6mmoreka [{JOK
28 oTpaxkeHue. [IpenenbHblid yroJi MojJHoro https://m.edsoo.ru/ff0
BHYTPEHHETO OTPAKECHUS cd7f6
bubmuoreka [IOK
JlabopaTopHas pabota «3mepenue 1
29 https://m.edsoo.ru/ff0
IIOKa3aTelsl IPEJIOMIIEHUS CTEKIIa»
cd67a
. bubmuoreka [JOK
JIunzsl. [TocTpoeHue nzodpaxeHuii B JTMH3E.
30 . https://m.edsoo.ru/ff0
®dopmyiia TOHKOH JIMH3bL. Y BEJIMYEHUE JTUH3bI cddle
31 JlabopartopHas pabota «ccnenoBanue
CBOWCTB M300pakeHUH B TMH3aX)»
9 Wutepdepentus cera. Audpakius cera.
JudpakuonHas pemeéTka
1 Hucniepcust ceeta. CIOXHBIH cocTaB 0e10ro bu6nuoreka IIOK

cseta. LIer. JJaboparopHas pabota

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

«HaOroieHre nucrnepcuu cBeTay

HOHepeLIHOCTB CBCTOBBIX BOJIH.

ced22
bubmuoreka [JOK

34 o sa cBeTa https://m.edsoo.ru/ff0
M3aIus CBET
JIsIpU3all cf02e
35 OnTuyeckue MpuOOPHI M YCTPOMCTBA U
YCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH KJIACCUIECKOMN bubnmnoreka [[OK
36 Mexanuk. [TocTynaTel ciennanbHON TEOPUHU https://m.edsoo.ru/ff0
OTHOCHUTEIbHOCTH cf862
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH bubmorexa TIOK
37 P ’ https://m.edsoo.ru/ff0
3ameyieHre BpeMEHH U COKpAIEHUE JJTUHBI
cfa42
OHeprus U UMILYJIbC PEIATUBUCTCKON bubnuorexa IIOK
38 yacTUIlbl. CBsI3b MAcChl C SHEPTHUEH U https://m.edsoo.ru/ff0
HMMITYJIbCOM. DHEPTHUSI TIOKOS cfc68
bu6mmoreka [IOK
KonTponbnas pabota «Ontuka. OCHOBBI
39 P . P https://m.edsoo.ru/ffo
CTIEIUATBFHON TEOPUU OTHOCHUTEITHLHOCTH
cfofl
bu6mmoreka [IOK
®otonsl. opmyna [1nanka. DHeprus u
40 o Py P https://m.edsoo.ru/ffo
UMITYJIBC (POTOHA cfel6
bu6nuoreka [JOK
OTtkpsiTHE U HccaenoBanue GoTodddekra. 1
41 https://m.edsoo.ru/ff0
Omneitel A. I'. CToneroBa
cffc4
3akonbl poTtodddekra. YpaBHEHUE bu6nuoreka [IOK
42 OitamreriHa st pororddexra. «KpacHas https://m.edsoo.ru/ff0
rpanumay Gorodddexra dol15e
43 Hasnenue ceera. Onbitel I1. H. JIeOGenena. bubnuoreka [JOK

XHUMHUUYECKOE IEHCTBUE CBETA

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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TexHu4ecKue ycTpoicTBa U NPaKTUIECKOE
npuMeHeHue: (porolrieMeHT, poToaaTIuK,
COJIHEeYHas OaTapesi, CBETOANO/

Pemenue 3agad mo teme «ONEMEHTHI
KBAHTOBOM OITHKM

Monens aroma Tomcona. OmbBITEL
Pesepdopa o paccessHUIO 0-9acTHII.
[lnaneTapnast MoJienb aToMa

[Toctynatel bopa

W3nyyenue u nornorieHue GOTOHOB MpH
[Iepexo/ie aToMa ¢ OJHOT0 YPOBHS SHEPIrUU
Ha Apyroi. Buasl criekrpos

BomHoBEIE cBOMCTBa yacTull. BoHEI ¢
Bbpoiina. KopmnyckynsipHO-BOIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYKICHHOE
M3Iy4eHue

OTKpBITHE PaANOAKTUBHOCTH. OIIBITHI
Pesepdopaa mo onpexnenenuto cocrana
PaIOaKTHBHOTO U3ITyUSHHUS

CgoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUsI.
BJ'II/ISIHI/IG paI[I/IOaKTI/IBHOCTI/I Ha KUBBIC
OpraHu3Mbl

OTKpbITHE IPOTOHA U HEUTpOHA. 30TOMBI.
Anbda-pacnaa. DNeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ['amma-

d04a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d0302

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d091a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
dOafa

bubmuoreka [JOK
https://m.edsoo.ru/ff0
dOafa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
dOca8

bubmunoreka LIOK
https://m.edsoo.ru/ff0
dofd2

but6mmoreka [IOK
https://m.edsoo.ru/ff0
di162



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
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U3Iy4eHue

OHeprus cBA3M HyKJIOHOB B siape. SnepHble
peakimu. Snepusiit peaktop. [Ipobnemsl,
[IEPCIEKTHUBBI, YKOJIOTUYECKHUE ACTIEKTHI
AJIEPHON SHEPrEeTUKN

DOneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpOHA. MeToab! HAOMIOIeHHS U
perucTpanmy JEMEHTAPHbIX YaCTHII.
Kpyrusiii cron «®yHaaMeHTaIbHbIE
B3auMoieicTBusA. EqHCTBO Puznueckoi
KapTHUHBI MUPay

Bwun 3Bé3nnoro Heba. Co3pesnusi, sipkue
3BE3/bl, IUVIAHETHI, UX BUJIUMOE IBUKECHHUE.
ConneyHas cucteMa

Comnnue. ConHevyHast akTUBHOCTb. VMcTouHMK
sHepruu CosHIA U 3BE3]

3BE3/1BI, UX OCHOBHBIC XapaKTCPUCTHKH.
3BE3/1bI IIaBHOM ITOCIEN0BATEIbHOCTH.
BuyTpennee ctpoenue 38€31. CoBpeMeHHbBIE
Hpe,Z[CTaBHCHI/ISI (0] HpOI/ICXO)K,Z[eHI/II/I nu
sposronun CoJiHIIA U 3BE31

but6mmoreka [JOK
https://m.edsoo.ru/ff0
d1356

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d0e38

58

Mueunsiii [1yte — Hama ["anakTuka.
ITonoxenne n npuwxenue ConHua B
lNanaktuke. I'anaktuku. YEpHbIE NBIPHI B
siIpax rajJjakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe u3inyueHue.
MertaranakTuka


https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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Hepemennsie npobieMbl acCTpOHOMUU

KonTponbHas pabota «meMeHTHI
ACTPOHOMUU U aCTPOPUIUKI

62

O6o0maromuii ypok. Pons ¢puzuku u
ACTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJOIHYECKOM, COIMATbHON B 3THYECKON
cdepax AeaTeTbHOCTH YeTIOBEeKa

63

64

65

66

67

68

O6o0maromuii ypok. Ponbs u mecto Gpusuku u

ACTPOHOMHUU B COBPEMEHHOM HAyUHOU
KapTUHE MHpa
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

10.1

IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTATHI OCBOEHHUsI OCHOBHOI
00pa3oBaTeILHOI MPOrPaMMBbI CPEeTHET0 00IIIEero 00pa3oBaHusI

JleMOHCTpHpOBaTh Ha TMpUMEpax poJlib U MecTo (GU3MKH B
(hbopMUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MUpa, B Pa3BUTUHU
COBPEMEHHOUN TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATETLHOCTU

moaei

10.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS! H3YUCHHBIX (U3NYECKUX MOJeNeil:
MaTepuaibHas TOUYKa, MHEpLUAIbHAs CHUCTeMa OTCUéTa, abCOIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOAEIIN CTPOCHHUS Ia30B, )KUAKOCTEU U
TBEPABIX TE€J, TOYEYHBIM DIJIEKTPUYECKUN 3aps] — IPU PEIICHUU

(bu3mvecKux 3a1aq

10.3

10.4

Pacno3naBath usmyeckue siBiaeHus (mpouecchl) 1 OOBACHITH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJSPHO-KUHETHUYECKON Teopuu
CTPOEHHUs BEIIECTBA U  JJIEKTPOJUHAMUKH: pPABHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBUKEHHE, CBOOOJIHOE MaJCHUE
TeJl, ABW)KCHHME IO OKPYXXHOCTH, HMHEpPLHsA, B3aHUMOJICHCTBHE TEI;
muddysusi, OpOYHOBCKOE IBIIKEHHE, CTPOCHHE IHKHIAKOCTEH U
TBEPABIX  Tel, U3MEHeHHe o0béMa Ten TpU  HarpeBaHUU
(oxJylax/IeHnu), TEMJOBOE paBHOBECHE, HCIApEHue, KOHJEHcalus,
IJIaBJ€HUE, KpUCTAJUIM3alus, KUIIEHWEe, BIAXKHOCTh BO3/yXa,
MOBBIIICHNE IaBJICHMS ra3a MPU €ro HarpeBaHUHU B 3aKPHITOM COCYIE,
CBA3b MEXJIy I[apaMeTpaMH COCTOSIHMS Tras3a B M30MpOLECcCax;

QJICKTpU3aluA TCI, B33HMOZ[CI>'ICTBH€ 3apsaa0B

OnwuceiBaTh MEXaHWYECKOE JIBIKCHHE, UCIONb3ys (hu3nyeckue
BEJIMYMHBI: KOOPJAUHATA, IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CHIa, MMIIYJIbC Tella, KUHETUYEeCKas DJHEprusd,
NOTEHUUANbHAS DJHEPIUs, MeXaHuueckas pabora, MeXaHH4yecKas
MOITHOCTb; TIPH ONMCAaHUU MPABUIBHO TPAKTOBATH (PH3UUECKUI CMBICI
UCIIOJIb3YEMBbIX BEJIMYMH, WX OOO3HAYEHHS W EIUHMIbI, HAXOIHUTh
(hopMyIIbl, CBS3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU

BCJIIMYUMHaAMH

10.5

OnuceiBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA T M TCIUIOBBIC



10.6

10.7

10.8

10.9

10.10

ABJICHUS, MCHONB3Yysd (U3MUECKHEe BEJIWYUHBI: JaBJICHHE Tas3a,
TEMIIEpaTypa, CpPEIHsAs KUHETHYeCKas DSHEPIUs XaoTHYECKOTO
JBUKEHUS MOJIEKYJ, CpEIHEKBaJgpaTHU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOThl, BHYTPEHHAS OJHeprus, pabora rasa,
KO3(QGUIMEHT I0JIE3HOI0 JAEMCTBUS TEIUIOBOIO JABUraTess; INpHU
ONMCaHUU MIPaBUIIBHO TPaKTOBAaTh buznyeckuit CMBICII
UCTOJb3yEeMbIX BEJIMYMH, UX OOO3HAYEHHs W €IUHUIbI, HAXOJUTh
(hopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3NUECKYIO BETUUYUHY C APYTUMHU

BEINYHUNHaAM

OnuceiBaTh M3y4yeHHBbIE DJEKTPUYECKHE CBOWCTBA BELIECTBA U
JNEKTpPUYECKUE  sIBJIEHUS  (MPOLIECChl), HCMONb3Yys  (husnueckue
BEJIMYMHBL:  JJIEKTPUYECKUH  3apsil,  DJIEKTPUYECKoe  TOJe,
HaNpsHKEHHOCTh TIOJS, IOTEHLIMAJ, pPAa3HOCTh IOTEHIUAJIOB; IIpU
ONMCaHUU NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIB3YyEMbIX
BEJIMYMH, WX O0003HAUYEHUS ¥ €IUHHIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOINME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C JAPYTUMH

BCINYHMHaAMH

aHAM3UPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCIOIb3YS
(u3nyeckye 3aKOHbI U MPUHLUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3axkonsl HproTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOW SHEPIHH,
3aKOH COXPaHEHUs UMITYJIbCa, IPUHLNI CYNEPHIO3ULIUN CUJ, IIPUHIINIL
PaBHOIIpaBUs HHEPLUAIBHBIX CUCTEM  OTCUYETa; MOJIEKYJIIPHO-
KMHETHYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, a30BbIE 3aKOHBI, CBSA3b
CpeHEeW KUHETUYECKOM SHEPruu TEIUIOBOIO JBHUKEHUS MOJEKYJ C
a0COJIIOTHOM TeMIIepaTypoil, MEepBbIA 3aKOH TEPMOJAMHAMHUKH;, 3aKOH
COXpaHEHUsl DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pas3nyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIp@XEHHUE U yCIIOBUS (TPAHULIBI, 00JACTH) IPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPHUHLUIBI JEHCTBHS MAaIMH, HTPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS UX 0€30IacHOro

HUCITIOJIBb30BaHHUA B HOBCG)IHGBHOﬁ KHU3HU

BBINONHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (U3NIECKUX SBICHUN U
MIPOIIECCOB C UCIOIb30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHHIA; IPU
5ToM (GOpMyIHpOBaTh MNpodiaeMy (3amady) M THIOTE3Y Yy4eOHOTro
9KCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEAJIOKECHHOTO

000pyI0BaHUS, TPOBOAUTH OIBIT M (POPMYIMPOBATH BHIBOIBI

OCYH_IGCTBJ'IHTB npsAMbIC W KOCBCHHBLIC H3MCPCHUA (bHSH‘{eCKI/IX

BCJIIMYMH, IIpU 3TOM BI)I6I/IpaTI) ONTHUMAJIbHBIA CIIOCO0 U3MEPCHHUA U




10.11

HCIIO0JIBb30BATh U3BCCTHBIC METOJAbI OLICHKU HOFpGHIHOCTCﬁ I/I3M€p€HI/II\/II

UccnenoBath 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEJIMYUHAMH C
WCIIOJIb30BAaHUEM TIPSAMBIX H3MEPEHHH;, MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCUPOBATH pE3yJbTAThl IOTYYCHHOH 3aBUCHMOCTH
(u3MYECKUX BETUYHMH B BUJE TAOIUI U TpadUKOB, AeTIaTh BHIBOABI 110

Pe3yjibTaTaM UCCIICIOBAHUS

10.12

10.13

10.14

CoOmomaTe mpaBWiia  0O€30MAacCHOTO  TpyJda TMpPU  MPOBEICHUU
WCCJICIOBAaHMM B paMKaxX ydeOHOTO DJKCIEpUMEHTa, Y4eOHO-
HCCIIEIOBATEIIbCKOM U TMPOEKTHOM AEATEIBbHOCTH C HMCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYAOBAHUS

Pematp pacuérHble 3a7aun ¢ SBHO 3aJaHHOU (PU3MYECKON MOJEIbIO,
UCTIONB3Ysl (PU3MYEeCKHe 3aKOHbI W TMPUHIUIBI, HA OCHOBE aHaln3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICISTH
(dbuznveckrue BeMMYUHBI U (POPMYIIBI, HEOOXOAUMBIC TSI €€ peleHus,
IIPOBOANUTDH PACUYETHI U OLICHUBATh PEAILHOCTD MOJyYEHHOTO 3HAUYEHUS
(hu3HUECKOi BETUIMHBI

Pematp ~ kauecTBEHHBIE  3aJauu: BBICTpPAaWBaTh  JIOTMYECKU
HENPOTUBOPEUYMBYIO LIENIOUKY PACCYXKIACHHMHM C ONOpPOM Ha U3yUYCHHbIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/ILI6CKI/IG SABJICHUSA

10.15

10.16

Hcnonp3oBaTe MOpH  pelIeHMM Y4eOHBIX 3aJad  COBPEMEHHBIC
UHQOPMALIMOHHBIE TEXHOJOTMM [UIl IIOHUCKA, CTPYKTypUPOBaHMUS,
UHTEpIIPETallUd U MPEACTABICHUS YYEOHOH M Hay4dHO-NOMYJISPHOU
UH(POPMALIUK, TOITYYEHHOW M3 Pa3IMYHBIX UCTOUYHUKOB; KPUTUYECKH
aHAJM3UPOBATh MOJyyaeMyto HH(POpMaIUIo

[IpuBoAMTH TpUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO

MHpPa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHI

10.17

10.18

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (HU3MKE B TMOBCETHEBHOMN
JKU3HM 1)1 o0ecrieueHus 0€30macHOCTH MpH OOpalIeHUH ¢ MPUOOopaMu
U TECXHHUYCCKUMU yCTpOfICTBaMPI, oJi1 COXpaHCHUSA 3O0pPOBbA U

COOJTIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKaIOIIEH cpe/ie

PabGoTaTh B Tpynne ¢ BHIMOJHEHUEM PA3JTUYHBIX COIMATBHBIX POJIEH,
IUTAHUPOBaTh  pabOTy TPYNMbl, palUOHAIBHO  paclpeiesTh
00SI3aHHOCTH ¥ IIJIAHUPOBATh JAESATENbHOCTh B HECTAHIAPTHBIX
CUTyallUsX, aJIeKBaTHO OIICHUBATH BKJIAJ] KaXXJOTO0 U3 YYAaCTHUKOB

IpyHIbl B peLIeHHE pacCMaTpUBaeMON POOIEMBbI



11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

11.1

11.2

11.3

11.4

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ILHOI MPOrpaMMbl CpeiHero 001ero o0pa3oBaHus

JleMOHCTpHpOBaTh Ha TMpHUMEpax polb W MecTo (PHU3UKH B
(hOpMHUPOBAHUN COBPEMEHHOW HAay4HOW KapTUHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHMKHU M TEXHOJIOTMM, B IPAKTUYECKON AEATEIbHOCTU

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PM3UIECKON KapTHHBI MUPA

VY4uTBIBaTh TPaHMILIbI IPUMEHEHUS U3YUEHHBIX (U3NYECKUX MoJeneil:
TOYEUYHBIN AJIEKTPUYECKUN 3apsAl, sepHas MOJIENIb aTOMAa, HYKJIOHHAas

MOZCIIb aTOMHOTO s pa IIpu PCIICHUN (1)I/IBI/I‘-IGCKI/IX 3aaad

PacnioznaBate ¢usnueckue siBIeHUs (MpoLecchl) U OOBACHATH UX HA
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKM U  KBAaHTOBOM  (hU3HKH:
JJIEKTpUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUECKOE,
MarHuTHOE  JIEHCTBHSL  TOKa, B3aUMOJICHCTBHE MarHuToB,
9JNIEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsi Ha
NPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsii, 3JIEKTPOMAarHUTHBIC
KOJIeOaHUs M BOJIHBI, MPSIMOJIMHEIHOE pacnpocTpaHEHUe CBeTa,
OTpaKeHHe,  IpeloMiieHue, uHTepdepeHuus, Audpakuus U
HOJISIpU3alUsl CBETa, JUCIEPCHs] CBETa, (POTO3IEKTPUUECKUN IPeKT
(dporoaddekr), cBeToBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOAOPOJAA, €CTECTBEHHass M  HCKYCCTBEHHas

PaaOaKTUBHOCTD

OnuceiBaTh  M3y4YeHHbIE CBOICTBa  BellecTBa  (DJIEKTPUUECKHE,
MarHuTHbIE, ONTUYECKUE, FIEKTPUUYECKYIO MPOBOJUMOCTD Pa3IMYHBIX
cCpeln) U DICKTPOMArHUTHBIE SBJICHHSI (TMPOIECCHI), HUCIONB3YS
(u3nuecKkre  BENWYMHBL:  DJJICKTPUUYSCKUW  3apsl, CWIa  TOKa,
JNEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pasHocth moteHimanos, JJIC, pabora Toka, MHAYKIHS MarHUTHOTO
noyist, cwia Awmmepa, cuna JlopeHlla, HMHIYKTUBHOCTh KATYIIKH,
SHEPTHsl JJIEKTPUUECKOTO M MArHUTHOTO TMOJIEH, MEepuod U YacToTa
Kosie0aHuil B Koye0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MPOIIecce
rapMOHHYECKUX 3JIEKTPOMAarHUTHBIX Kosie0aHuil, doxycHoe
paccTosiHue W ONTHYECKas CHUJia JUH3bI; MPU OMHCAHUU MPaBUIIBLHO
TPAKTOBAaTh (PU3UYCCKUI CMBICT UCIOIB3YEMBIX BEJIHYMH, WX
0003HAUCHHUS U EIOUHHIBI; YKa3blBaTh (OPMYIbI, CBS3BIBAIOIINE

JaHHYIO (bHSI/I'—IGCKYIO BCJIIMYHHY C APYTUMH BECIMYNHAMUA



11.5

11.6

OnuceIBaTh HN3YYCHHBIC KBAHTOBLIC ABJICHHA W MPOLCCCHI, UCIIOJIb3YyA
(I)I/I3I/I‘-IGCKI/IC BCJIMYUHBI: CKOPOCTH 3JICKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPTHUA U HUMITYJIBC q)OTOHa, nepuong
nojypacmnaga, OHEPrus CBA3M AaTOMHBIX AAC€p, IIpU OIIMCAHHUUN
IMPpaBHUJIbHO TPAKTOBATH (bl/ISI/ILICCKI/Iﬁ CMBICJI UCIIOJIB3YEMBIX BCJIIMYHH,
UX 0003HAUYEeHUS U CAUWHUIIBI;, YKa3bIBaTb q)OpMYJII)I, CBA3BIBAIOIINEC
JAaHHYIO (I)I/ISI/ILICCKYIO BCIIMYUHY C APYTUMH BCINYNHAMU, BBIYUCIIATH

3HAYCHHUC q)H3quCKOﬁ BCIIMYHUHBI

AHanu3upoBaTh (QU3NYECKUE TMPOLECCHl U  SBICHUS, HCIIONb3YS
(¢bu3mveckue 3aKOHbBI W NpUHOUNBL: 3akoH Owma, 3aKOHBI
MOCJICZIOBATEILHOTO W MMAPAILICIIBHOTO COCAMHCHHS ITPOBOHHUKOB,
3akoH J[xoymnst — JleHna, 3aKOH 3JeKTPOMAarHUTHON WHAYKIIUU, 3aKOH
NPSIMOJIMHEMHOTO PAacpOCTPaHEHHsI CBETA, 3aKOHBI OTPAKECHHSI CBETA,
3aKOHbl ~ TIPEJIOMJICHUS  CBETa, YypaBHEHHE  OUWHINTEWHA  IJIs
dbotorddekra, 3aKOH COXpaHCHHUS DHEPrUU, 3aKOH COXpaHCHUS
UMITYJIbCA, 3aKOH COXPAaHEHUS OJJICKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsI  MaccoBOro  4Wcla, mocTynatel  bopa, 3akoH
paMOaKTUBHOTO paclajga; TMpud DJTOM pa3iuyaTh CIIOBECHYIO
(hOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKECHUE U yCIIOBHS

(rpanu1Ibl, 06J1ACTH) IPUMEHUMOCTH

11.7

11.8

11.9

OHpCI{GJ’IHTL HAIpaBJICHUEC BCKTOpPAa HWHAYKIHWKW MArHuTHOI'O II0JIA

IIPOBOJHMKA C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna

CTpOI/ITB n  OIIMChIBATb I/1306pa)KGHI/IC, CO31aBa€MO€ IIIIOCKHUM

3€pKajOM, TOHKOU JIMH301

BhITIOMHATE SKCIIEPUMEHTHI IO HCCIEAOBAHNUI0 (U3NYECKUX SIBICHUNA U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEPECHUN; MPU
aToM (opmyIupoBaTh MpobiemMy (3amady) W THUIIOTE3y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEAJIOKEHHOTO

000pyI0BaHUS, POBOAUTH OIBIT M (POPMYIMPOBATH BHIBOJIBI

11.10

11.11

11.12

OCYHIGCTBJ'ISITI) npsAMbIC W KOCBCHHBIC HW3MCPCHHA (1)I/ISI/III€CKI/IX
BCJIIMYMH, IIpU 3TOM BI)I6I/IpaTI) ONTUMAJbHBIA CIIOCO0 U3MEPCHHUA U

HCII0Jb30BAaTh U3BCCTHBIC METOABI OLICHKHU HOFpGH.IHOCTCfI I/I3MepeHI/II71

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C HCHOJIb30BAHUEM
OpsMBIX ~M3MEPEHUH; TpU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY,
(¢uKkcupoBaTh pE3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3HMUECKHX
BEJIMYMH B BUJE TaOIMIl U TpadUKOB, NeNaTh BBIBOJBI 110 PE3yJIbTaTaM

HUCCICA0BaHUA

CobOmonate mpaBuia 0O€30MacHOTO TpyJAa MpH  [POBEICHUHU



11.13

11.14

11.15

11.16

UCcCIe0BaHUM B paMKax yduyeOHOro SKCHepUMEHTa, YydeOHOo-
UCCJIEA0BATEIBCKON U MPOEKTHON NEATEIIBHOCTA C UCIOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPONCTB U Ja0OPAaTOPHOTO 000Py0BaHUS

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOM (DPU3MYECKON MOJEIBIO,
UCTIONB3Ysl (pU3MUYECKUe 3aKOHBI M TNPHUHIMIIBI;, Ha OCHOBE aHajIH3a
yCIOBMSA  3alaud  BbIOMpaTh  (PU3MUECKYIO MOJEIb, BBIACIATh
¢u3nveckne BETUUUHBI B (HOPMYIIBI, HEOOXOIUMBIE I €€ pelIeHUs,
IIPOBOJIUTB PACYETHI U OLEHUBATH PEAIBHOCTD ITOJIYYEHHOTO 3HAYECHUS

(bu3nyecKoil BeTUIHHBI

Pemrate Ka4C€CTBCHHBIC 3agaquu: BBICTpAanBaTb JOTHUYCCKHU
HCIIPOTUBOPCUYNBYHO ILCTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/I€ SIBJICHUA

Hcnonp3oBaTe MOpH  pelIeHMM YYeOHBIX 3aJad  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJIOTMM [UIsl TIOMCKA, CTPYKTypUpPOBaHMS,
UHTEPIPETAMN U TPEACTaBIeHUs Y4eOHOW M Hay4yHO-IOIYJISpHOM
UH(POPMALIUH, TOTYYEHHOW W3 Pa3IMYHBIX MUCTOUYHUKOB; KPUTUYECKH
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIUIo

OOBSICHATh TPUHIMIIEI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX

YCTpOﬁCTB; pasiimuaTtb YCIOBHA HX 0€30IMacHOTO HCIIOIL30BaHUS B

OBCEIHEBHOMN KN3HU

11.17

11.18

[IpuBoauTh mpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpPa, B Pa3BUTHEC TCXHUKHU U TEXHOJIOTUI

Hcnonp30BaTh TEOpETHYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOM
KHU3HU U1 o0ecriedeHns: 6€30MacHOCTH IpU 00paleH!H ¢ pudopaMu
U TEXHUYECKHMMH YCTPOHCTBaMH, JUISI COXPAHEHUS 3/0pOBbS H

COOJTIOICHNST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIIEH cpesie

11.19

PaGorare B rpymie ¢ BBIIOJHEHHWEM DPA3JIMYHBIX COIMAIbHBIX pOJIEH,
IUIaHUpOBaTh ~ paboOTy  TPYMIbl,  pPalUMOHAIBHO  paclpeneisTh
00s3aHHOCTH ¥  TUIAHUPOBATh JIEATENBLHOCTH B  HECTAHAAPTHBIX
CUTyallUsIX, aJE€KBATHO OILICHWBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB

TPYMIIBI B PELICHHE PacCMaTpUBAEMOM MPOOIEMBI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA
10 KITACC

Kon Kox npoBepsiemoro

IIpoBepsiemble 31€eMeHTHI COAEPKAHUS
pa3jiena 3jIeMeHTa

OU3NKA U METOAbI HAYYHOI'O [IO3HAHM A

®usuka — Hayka o npupone. Hayunbie
. METO/Ibl IO3HAHUS OKpYyXkarolero mupa. Poib
JKCIIEpUMEHTa M TEOpPUH B  Ipolecce

MO3HAHUS MPUPOBI. DKCIIEPUMEHT B (PU3UKE

MonenupoBanue (U3NUECKUX SIBICHUU U

1 npoueccoB. Hayunbsie runortessl. @u3ndeckue
3aKOHBI M TEOPUU. ['paHUIBI TPUMEHUMOCTH

1o buznIeCcKux 3aKOHOB. [MpunHIHT

' cootBercTBUs. Ponb u Mecro Qusuku B

(GOpMUPOBAaHUM  COBPEMEHHOW  Hay4HOU

KapTHUHBI MHpa, B MPaKTUYECKON

NEATENbHOCTH JIFOIEH
2 MEXAHUKA
#HHPartt##KUHEMATHUKA

MexaHnnueckoe aBrkeHre. OTHOCHUTEIHLHOCTD
2.1.1 MeXaHN4YeCKoro nBmxeHna. CucreMa OTCUETA.

Tpaexropus

[Tepemerienne, ckOpocTh (CperHsis CKOPOCTh,
MTHOBEHHAasi  CKOPOCTb) H  yYCKOpPECHHE
2.1.2 MaTepUAIbHOM TOYKH, MX MPOEKIMU Ha OCH
CUCTEMBbI KOOpJIUHAT. Crnoxenue

2.1
MIEPEMELICHUHN U CIIOKEHUE CKOPOCTEH

PaBHOMEpHOE u pPaBHOYCKOPEHHOE
IIPSMOJIMHEMHOE JBUKCHUE. I'padpuku
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOpOCTH,
YCKOpEHHUH, yTH u HepeMELLCHUS

MaTepHaﬂLHOﬁ TOYKH OT BpCMCHU

CBobOoaHOE MmajieHne. Y CKOpeHrue CBOOOTHOTO

HaJacHUs



KpuBonuneiinoe nBwxeHue. PaBHOMepHOe
JBIKECHHE  MAaTepUallbHOM  TOYKM 1O
OKPY/KHOCTH. YTIIOBasg CKOpPOCTb, JIMHEWHAas
CKOPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTETHFHOE YCKOPEHHUE

TexHuueckue  yCTpoOMCTBa: CIIUJIOMETP,

ABWIKCHUC CHApAAO0B, HLCIHBIC U PEMCHHBLIC

nepenayu
[IpakTnueckue paboTHL. N3mepenne
MT'HOBEHHOU CKOPOCTH. Hccaenosanue

COOTHOUICHUSI MEXAY IyTSIMH, NPOHIECHHBIMU
TEJIOM 32  [OCJIeIOBaTelibHble  paBHbBIC
MIPOMEKYTKH BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBUKEHUHM C HAYaJbHON CKOPOCTHIO, PaBHOM
Hyt0. M3yueHue nBMKEHHS 1apuKa B BSI3KOM
KUAKOCTU. M3yueHue  JBWKEHHUs — Tedna,

OpOILIEHHOTO TOPU30HTAIBLHO

2.2

2.2.1

222

223

224

225

2.2.6

H#Part## INTHAMUKA

[TpuHIMDO OTHOCHUTEJIBHOCTH T'amunes.
IlepBbii 3akoH Herorona. HMHepuuanbHbIe

CHUCTEMBI OTCUETA

Macca Ttena. Cuna. [IpuHnun cynepno3sunuu
cuil

Bropoii 3axkon HeroToHa muisi mMarepuaibHON
TOYKM B HHEPUUAIBHOW cHCTEeMEe OTcuETa
(UCO). Tperuit 3akoH HproroHa mns

MaTCpHAJIbHBIX TOYCK

3akoH  BcemupHoro  taroreHus.  Cuna
TskecTu. [lepBasg kocMuueckast CKopocTs. Bec
Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIb)KEHUSI M CWIa TpPEHUs  IOKOS.

Koadduuuent tpenus. Cuna conpoTuBICHUs

pu ABUXKCHUH TECJIA B ) KUAKOCTU UJIU Ira3e



23

2.2.7

228

229

2.2.10

[TocTymarenbHOe U BpamaTeibHOE JBHKCHUE

a0COJIFOTHO TB ép,[[Ol"O TCJ1a

MOMEHT CHJIbI OTHOCUTEIBFHO OCH BpAlllCHUSI.
[Ineyo cunbl. YcnoBus paBHOBECUS! TBEPAOTO
tena B UCO

Texuuueckue YCTPOﬁCTBaI IIOAIIMITHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[TpakTideckue paboThl. M3ydeHne MBHKEHUS
Opycka 1O HakKJIOHHOM IUIOCKOCTH IOJ
JefCTBMEM HECKOJbKUX cuil. MccnenoBanue
3aBHCHUMOCTH CHJI YNPYTOCTHU, BO3HUKAIOIIUX
B JeGopMHpyeMOW MpYyXHHE W PE3HHOBOM
obOpasme, OT BENMMYMHBI HX JedopMaIuu.
HccnenoBanue YCIIOBUM paBHOBECHS

TBép,I[OI‘O TCJI1a, UMCIOIICTO OCh BpalliICHUSA

#i#HParf##3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

Nmnynbc MarepuanbHOM TOYKH, CHCTEMBI
MaTCpHaJIbHBIX TOYCK. I/IMHyJIBC CHJIbl U

HN3MCHCHHNEC UMITYJIbCa TCJIa

232

233
234

235

2.3.6

2.3.7

3akoH coxpaHeHuss wummnyiasca B MCO.

PeakTuBHOE IBHKEHUE
Pabora cuiiel
MoIHOCTh CHIIBI

Kunernueckas OHCPIua MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHHETHYECKOW SHEPTUH

[TorenumansHas sHeprud. [loTeHuumanbHast
SHEprus YIpyro nedopMUupOBaHHOM
npyxuHbl. lloTeHunanbHas »Heprus Tena

BOJIM3H MMOBEPXHOCTH 3eMIIU

[ToTeHiManpHbIE U HEMOTEHIMAILHBIE CHIIBI.
CBsi3b  pabOTHl HEMOTEHIUMATBHBIX CHII C
H3MEHEHUEM MeXaHUYECKON SHEPTHUH
CUCTEMBI TeN. 3aKkoH COXpaHEHUs

MEXaHUYeCKOMH OHCPIUH



2.3.8

VYipyrue n Heynpyrue CTOJIKHOBEHUS

TexHudeckue ycTpoMCTBa: ABUKEHUE DPAKET,

239 BOJOMET, KOIIEP, IPYKUHHBINA TUCTOJIET
[Ipaktuyeckue pabGotbl. HM3ydeHue cBsA3U
2310 CKOPOCTEM Tel TMpU HEYNpyroM yzape.
HccnenoBanne cBsA3M  pabOTHl  CHIBI €
U3MEHEHUEM MEXaHUYECKON YHEPTUU Tena
3 MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHoBHbIE MOJIO’KEHUS MOJIEKYJISIPHO-
KMHETUYECKOMN TEOpHUH. bpoyHoBckoe
newkenue. Jupdysus. Xapakrep ABHKEHHS
Y B3aUMOJICVCTBUS YaCTHI] BEIIECTBA

Mopaenu cTpoeHus Ta30B, KHAKOCTEH U
TBEPABIX TE€N U  OOBSCHEHHE CBOWCTB

BEIECTBA HA OCHOBE ITHUX MOJEIIEHN

Macca wmonekyn. KonnuectBo BemecTna.

[TocTostHHas ABoraapo

3.1

TermoBoe paBHOBecue. TemmepaTypa u eé

m3mepenue. [llkana remneparyp Llenbcust

Mopens  wupeansHoro  rasa.  OcHOBHOeE
ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKOM

TCOpHU UCATIBHOI'O Ira3a

AOcomoTHas TeMnepaTypa Kak Mepa cpeaHei
KWHETHUYECKOW 3HEPruM TEIIOBOTO JIBUKEHUS

yactull ra3a. [llkama remneparyp KenpBuna
VYpaBuenue Knaneiipona — Mengeneesa.
3akon JlanbTOHA

I"azoBbIe 3aK0HBI. 30mpoOIIECCHl B UI€ATTBHOM
raze ¢ NOCTOSHHBIM KOJUYECTBOM BEIIECTBA!

u30TepMa, n30xopa, n3obdapa

3.1.10

TexHuueckue  yCTpOMCTBA: TEPMOMETD,

OapomeTp

[Tpaktuuyeckue pabotrel. M3mepenue Mmacchl




BO3/yXa B KJacCHOM KoMmHate. MccimenoBanue
3aBHCHUMOCTH MEXIy napameTpamMu

COCTOSAHUS pa3pCKECHHOT'O rasa

OCHOBbI TEPMOJINHAMMKN

3.2.1

322

3.23

324

3.2

TepmonnHamuueckas cuctema. BHyTpeHHsS
JHEPrus TEPMOAMHAMUYECKONM CHUCTEMBI U

CII0CO0BI €€ U3MEHEHUS

KonuvectBo TernoTsl u padora. BHyTpeHHssA

SHEPIHd OAHOATOMHOI'O NACAJIBHOI'O Ira3a

Bunapl Temonepenaun: TETUIONPOBOIHOCTD,
KOHBEKLUsA, n3ilydeHue. TemIoéMKocTh Tena.
VnaeapHasg TEIIOEMKOCTHL BellecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IPH TCIIONICPCAAUC

ITepBrIit 3aKOH TEPMOAUHAMUKHU.
[Ipumenenue MepBOro 3aKOHa
TEPMOJIUHAMUKHI K M30MpOoLIECCaM.

I'paduaeckas maTEpIpeTanus padboTh ra3a

3.25

3.2.6

3.2.7

3.2.8

Tennossle MammHbl. [IpuHOUIBL EHCTBUS
TerIoBbIX MamKH. [IpeoObpazoBaHus SHEPrHH
B TemwioBelXx MammHaX. Koaddumument
nosiesHoro  geiictBusa  (manee —  KIIJ)

temioBor MammuHsbl. [{uki Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJMHAMUKH.
HeoOpaTuMOCTh  NpOLIECCOB B HPUPOJIE.
TemoBele  JBUTATENH. DKOJIOTHYECKUE
poOIeMbI TETUIOPHEPTeTHKU

TexHuueckue yCTpOMCTBa: JIBUTaTeNb
BHYTPEHHETO CTOpaHHs, OBITOBOIA
XOJIOAUIBHUK, KOHIUITUOHED

[TpakTuueckue padoTel. U3mMepeHue yneapHoi

TEIIOEMKOCTH

###Par#H##AI'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

3.3
3.3.1

ITEPEXO/IbI

[TapooGpazoBanue u koHeHcauus. Mcnapenue



4.1

" KHUIICHHUE. VnenbHas TerjIoTa
napooOpazoBaHus. 3aBUCUMOCTb TeMIepaTypbl

KUIICHUA OT JaBJIICHUS

3.3.2

3.33

AOcComoTHAsE YW OTHOCHTEILHAS BJIAXKHOCTH

Bo3ayxa. HacelmenHslii map

TBépmoe  Teno. Kpucramnueckue  u
aMopgHbie Tena. AHHU30TPOINHS  CBOWCTB
KPHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepuabl

334

[InaBnenne u Kpuctamuzauus. Y aeabHas

TCIJIOTA I1JIaBJICHHUA. CY6J'II/IMaI_[I/IH

3.35

VYpaBHeHuUe TerI0BOro OanaHca

3.3.6

3.3.7

4.1.1

4.13
4.1.4

TexHuueckue yCTpPOWMCTBA: TUTPOMETP H
MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHUHU
MOJTyYEHHUsI COBPEMEHHBIX MAaTEpPHAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTUHU

IIpaxTuueckue paboTHI. N3mepenue

BJIAJKHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
##H#Par##OJIEKTPOCTATHUKA

DneKTpu3aus Tell. DIEKTPUIeCKuid 3apsi. J[Ba
BUJIA AJIEKTPUUECKUX 3apsiiOB

[IpoBoHUKY, JTURJIEKTPUKU u
MOJTyTIPOBOTHUKH

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
B3aumoneiictue 3apsiioB. 3akoH Kynona
OneKTpuueckoe  IoJe. HanpsxénaocTts
JIIEKTPUYECKOTO TIOJIA. [TpyHDHN

CyHnepro3nnunu. JInaun HaHpﬂ)KéHHOCTI/I

SJICKTPUYCCKOTO ITOJIAA

PaGota cumim 2JIEKTPOCTATUYECKOTO  TIOJSL.

ITorenuuain. Pa3zHocTh moTeHInanon

HpOBOI[HI/IKI/I U AUSJICKTPHUKH B ITOCTOAHHOM

aNeKTpudYeckoM  moise.  Jluanexkrpuueckas



MIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konnencarop.
DJeKTPOEMKOCTh IJIOCKOTO  KOHJIEHCATOpa.

DHeprust 3apsHKEeHHOTO KOHIGHCATOpa

4.1.10

TexHuueckue  yCTpOWMCTBA:  3JIEKTPOCKOI,
AIIEKTPOMETP, IIIEKTPOCTATUYECKAS 3alllNTa,
3a3eMJIEHUE AJIEKTPONpUOOpOB, KOHAEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP

[IpakTnyeckue paboTHI. H3mepenne

ANMEKTPOEMKOCTH KOHICHCATOPA

4.2

HHHPar##H#TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VcnoBus CymCCTBOBaHHUA IIOCTOAHHOI'O

4.2.1 aNeKTpudecKkoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosiHHBII TOK
422 Hanpsiokenue. 3akon Oma 1151 ydacTka enu
423 DNEeKTpUUECKOe COMPOTUBIICHUE. Y eIbHOE
o CONPOTHUBIICHNE BEILIECTBA
424 [TocnenoBarenbHOE, napasuiesbHoe,
o CMEIIaHHOE COeAMHEHHE TPOBOAHUKOB
Pabota snexrpuyeckoro Toka. 3akoH Jlxoyist
4.2.5
— Jlenna
4.2.6 MOUIIHOCTB 3JEKTPUUECKOTO TOKa
anekTpoaBmwkymas cuna (manee — DJC) u
427 BHYTPEHHEE COMPOTHUBIICHUE HUCTOYHUKA TOKA.
o 3akon Owma fans  TONHOM  (3aMKHYTOI)
aneKkTpuueckon uenu. Koporkoe 3ambikanne
DJNIeKTpOHHAas MIPOBOJIUMOCTD TBEPABIX
428 METAJIJIOB.  3aBUCHMOCTb  COIPOTUBIICHUS
o METaJIOB oT TEMIIEPaTypBbl.
CBepxnpoBOIUMOCTb
429 DJIeKTpUYECKU TOK B Bakyyme. CBoMcCTBa
o AJIEKTPOHHBIX MMYYKOB
4.2.10 ITonynpoBOIHUKH. CoOcTBeHHas u




IpUMeCHas IPOBOAMMOCTh
noJynpoBoaHUKOB. CBoiicTBa p-n mepexoja.

[TosrynpoBOIHUKOBBIE TPUOOPHI

4.2.11
4.2.12
4.2.13
4.2.14
11 KJIACC
Kon Koanposepsiemoro

pasiesa  Jj1eMeHTa
4

OJIEKTPUYECKUH  TOK B BJIEKTPOJIUTAX.

DNIEeKTpONUTHYECKAS JUCCOLTHAIHSL.
DIIeKTpoIH3
DIIeKTPUUECKUI TOK B rasax.

CaMOCTOSTENILHREIE W HECAMOCTOSITEIILHBIN
paspsia. PaznuyHble TUIBI CaMOCTOSTEIBLHOTO

paspsaa. Momnnus. [1nazma

TexHuyeckue  yCcTpOWCTBA! amrepMerp,
BOJITMETP, PEOCTaT, MHCTOYHHUKH  TOKa,
AIIEKTpOHArpeBaTEIbHbIC puoopHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP
COINPOTHBIIEHUS, BaKyyMHBII o,
TEPMUCTOPHI U (bOTOPE3UCTOPHL,

HOJ'IyrIpOBOI[HI/IKOBHﬁ Au0o4, ralbBaHHUKa

[IpakTnyeckue paboTHI. N3yuenue
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTPEHHETO conpoTuBieHus. HabOmonenue

AIIEKTPOIIN3A

HpOBepﬂeMme 3JIEMEHTBI COACPKAHUA

SJIEKTPOAMHAMUKA

##HPartH#M AT HUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIMA

4.3.1

4.3

432

IlocTrossnable MarHuThbl. B3amMojeiicTBue

IIOCTOSTHHBIX MarHuToOB

MarautHoe Tm0Ne. BekTop MarHuTHOU
nHayKuud.  [lpuHnoun — cynepnosunuu.
Jluaun MarautHOM uWHAOyKiuu. Kaptuna

JUHUA  MArHUTHOM  MHAYKUHAHA  MOJIA



IIOCTOSAHHBIX MarHuTOB
MarauTHoe IIoJjie IMPpOBOJHUKA C TOKOM.
KapTI/IHa JIMHUAM T10JIS JJIMHHOI'O IIPAMOTIO

IIPOBOAHHMKA M 3aMKHYTOI'0O KOJIBHEBOI'O

433 MPOBOJIHMKA, KATYIIKH C TOKOM. OmBIT
Opcrena. BzaumoaecTBiue MpoBOTHUKOB C
TOKOM
434 Cuiia AMniepa, €€ MO1yJib M HalPaBJICHUE
Cuna JlopeHiia, €€ MOlyJib U HalpaBJICHUE.
JIBrm>keHue  3apsDKEHHOM — YacTUIbl B
433 OJIHOPOJIHOM MarHuTHOM Tmone. Pabota
cuibl JIopeHna
43.6 SIBIIeHUE DIEKTPOMArHUTHOW UHAYKIWU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIAYKLIMU
O/1C nnayKuMU. 3aKOH 3IEKTPOMAarHuTHOM
4.3.8 naaykimn Oapanes
BuxpeBoe »snextpuueckoe mose. IJIC
WHAYKIUU B TIPOBOJHUKE, JBHKYLIEMCS
439 MOCTYIIATEeILHO B OJTHOPOJTHOM MAarHUTHOM
rnoJie
4.3.10 [IpaBuno Jlenna
NHnykTuBHOCTD. SIBI€HHE CAaMOMHIYKIIMH.
4311 OJ1C camouHIyKIIMu
DHeprusi MarHUTHOTO TOJs KaTyIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE I0JIe
TexHuyeckre  yCTpPOWCTBA:  TOCTOSTHHBIC
MarHuThbl, AJIEKTPOMATHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHUTEITTH
3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAs [IeUb
[IpakTrueckue paboTHI. Hsyuenue
4315 MarHuTHOTO TMOJs KaTyIIKd C TOKOM.

HccnegoBanne JeiCTBUS  MOCTOSHHOTO

Mar"ura Ha paMKy ¢ TokoM. MccienoBanue



5.1

SIBJICHUSA BHGKTpOMaFHHTHOﬁ HUHAYKIOHWA

KOJIEBAHUMA 1 BOJIHBI

##HHPart#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Komebarenpuast cucrema. CBoOomHbIe
KoyieOanusi. ['apMOHMYECKHE KOJIeOaHMUs.
[lepuon, wacrora, amrumtyga u  (asa

KOJIeOaHUN

[IpyxuHHBII MasTHUK. MaTeMaTHu4eCcKuid

MasATHHUK

VYpaBHEHHE TapMOHHUYECKHX KOJICOaHHI.
Kunematnueckoe " JMHAMHYECKOE

OIMCaHKE KOJICOATEILHOIO JBHXXCHUA

[IpeBpaienue SHEPrUMu pu
FapMOHMYECKUX  KOJeOaHUsX. Cs13b
aAMIUTUTY B KosieOaHuit HCXOAHOMN
BEJIMYMHBI C aMIUIMTyJaMHU KoJjieOaHUil eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiif  koHTyp.  CBOOOIHBIE
JJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uAeaJbHOM  KONeOaTelIbHOM  KOHTYpe.
AnHanoruss MeXJIy MEXaHHYeCKMMH U
3JIEKTPOMarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3akoH COXPAaHCHUA DHCPIrUr B HACAJIBHOM

KoJIeOaTeIbHOM KOHTYpPC

BriHyX1eHHbIE MEXaHMYECKHe KoJeOaHMs.
Pesonanc. Pe3onancnas KpHBasl.
BrinyxneHHble 3JIEKTPOMAarHUTHbBIE

KOJICOAHUSI.

Ilepemennbiii  TOK.  CHHycCOMJANbHBIN
NIEPEMEHHBIN TOK.

MommHoCTb IIEPEMEHHOTO TOKa.
AMIIIUTYHOE U JIEHCTBYIOIIEE 3HAUEHUE

CHJIBI TOKA W HAIIPSXKCHUSA



52

5.1.10

5.1.11

5.1.12

Tpancdopmarop. IIponsBoactBo, nepeaayda
U TOTpeOJieHne SJEKTPUUYECKON HSHEPTHHu.
DKOJOTrMYeCKHE PUCKU MPU MPOU3BOJACTBE
3JIEKTPUYECKON SHEPruu. Kynerypa
HCIIOJIb30BaHHUS 3JIEKTPOIHEPT U B

HOBCEJIHEBHOU KU3HU

Texnuueckue ycTpoiicTBa: celicmorpad,
3JIEKTPUYECKUIA 3BOHOK, JINHUA

QJICKTpOoIICpCaav

[Ipaktnyeckue pabotsl. HccnenoBanue
3aBUCHMOCTH IEpHoJa MajblX KojeOaHui
Ipy3a Ha HUTH OT JUIMHBI HUTU U MAacChbl
rpy3a. MccaenoBanue nepeMeHHOIo TOKa B
LENU U3 IOCIENOBATEIbHO COEAUHEHHBIX

KOHJICHCATOpa, KaTYIIKH U PE3UCTOpa

##HPart#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

MexaHndeckne BOJIHBI, YCJIOBUA
pacnpoctpanenusi. Ilepuon.  CkopocTb
pacopocTpaHeHuss W JUIMHA ~ BOJIHEBL

HonepeqHLIe " MPOAOJILHBIC BOJIHBI

522

523

###Par### Nutepdepennusa u audpakuus
MEXaHHYECKUX BOJTH
3Byk. CkopocTh 3ByKa. ' pOMKOCTH 3ByKa.

Bricota Tona. TemOp 3Byka

524

525

SHCKT‘pOMaFHI/ITHBIe BOJIHBI. VYcenosus
HU3Ty4YCHUA SJICKTPOMArHUTHBIX BOJIH.
Bzaumuas opuentanus BektopoB E, B u v

B 3J'IeKTpOMaI“HI/ITHOI71 BOJIHC B BAKYyyMC

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MNPEeJIOMIICHUE, MOJIpU3alys,
mudpakuus, uHtepdepenuus. CropocTb

OJICKTPOMArdHuTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.
IIpumeHeHne 3IE€KTPOMAarHUTHBIX BOJIH B

TE€XHHUKE U OBITY
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5.2.7

HpI/IHIII/IHBI pagruoCBA3N U TCIICBUICHMA.
P arOJIOKaus. 9HeKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAIOLIEH CPeIbl

528

TexHuyeckue yCTpOWCTBA: My3bIKaJIbHbIE
WHCTPYMEHTBHI, YIbTPa3BYKOBAs
AUAarHoCThKa B TEXHHUKE HW MCAUIIUHE,
pagap,  paaIuoOnNpUEMHHUK,  TEJIEBU30D,

aHTeHHa, TesnedoH, CBU-neun

##HPariH#OIITUKA

5.3.1

[IpsAmMonnHEHOE pacnpOCTpaHEHUE CBETA

B OJIHOpOJIHOM cpene. JIyu cBera

532

533

OtpaxkeHre CBeTa. 3aKOHBI OTPAKECHUS
cBeta. IloctpoeHne M300pakeHnii B IJIOCKOM

3epKase
[penomnenne cBera. 3aKOHBI TPETIOMIICHHS

CBeTa. AOCONIOTHBIN [I0Ka3arelb

IpCIOMIICHUA

534

535

5.3.6

5.3.7

[TormHoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbd yroa MOTHOTO BHYTPEHHETO

OTpPaXXCHUA

Hucnepcusi  cBera. CloXHBIA — COCTaB

Oenoro cBera. L{BeT

Cobuparonyie ¥ pacceuBarollyue JUH3HI.
Tonkast nuH3a. DOKYCHOE pACCTOSHUE U
ONTHUYEeCKass  cuja  TOHKOW  JIMH3BL
[TocTpoenne n300pakeHUi B COOMPAIOIITUX
U pacceuBaromux JuH3aXx. Dopmyna
TOHKOM &HH3BLL. YBeIWYeHHEe, J1aBacMoe

JIMH30H

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOMN

OIITUKH

5.3.8

Wntepdepennust  cBera.  KorepentHsie
UCTOYHUKHU. Ycnosus HaOIr01eHUS
MaKCUMYMOB 51 MHUHHMYMOB B

UHTep(HEePEHIIMOHHON KapTHUHE OT JIBYX
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5.3.10

5.3.11

53.12

CI/IH(l)aSHI)IX KOI'¢pCHTHBIX HCTOYHUKOB

Hudpakmuss  cBera.  udpakunonnas
pewmérka. YcioBue HaOMIOJIEHHS TJIaBHBIX
MaKCUMYMOB npu na/IeHUH
MOHOXPOMaTHYECKOT O cBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

[Tonspuszanus ceera

TexHuueckue yCTpOMCTBA: OYKH, JIyIIa,

¢doToanmnapar, NPOEKUUOHHBIN ammapar,

MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAs
OITHKA, TupaKImoHHAS peméTka,
HOJISIPOU]

[IpakTuyeckue  pabOTHI N3mepenue

nokasarens npenomienus. MccienoBanue
CBOMCTB  W300pakeHH B  JIMH3aX.

HabGmronenue qucnepcuu cBeta

DJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTHU

6.1

6.2

I'paHnnBl PUMEHUMOCTH  KJIACCHYECKOU
MEXaHHUKH. [TocTynatel TEOpPUHU
OTHOCHTEIBLHOCTH: WHBApUAHTHOCTH
MOZ[YJISI CKOpOCTI/I CB€Ta B BaKYYMe,
MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCI/ITCJ’IBHOCTL OHHOBpCMeHHOCTI/I.
3amemsieHUEe BpPEMEHH M COKpallEHue

JUIAHBI

6.3

6.4

DHEprusi ¥ UMIYJIbC CBOOOTHOM YaCTHUIIBI

CBsi3p MacChl C SHEPTUEH W HMITYJIHCOM
CBOOOMHON YacCTUIBl. DHEPrus MOKOS

CBOOOJHOI YaCTULIBI

KBAHTOBAA ®U3UKA

#iHPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.1
7.1.1

®otonbl. Popmyiia [1nanka cBsi3u SHEPrun
dboToHa C ero 4YacToToi. ODHEpPrusi wu

UMIyJIbC (HOTOHA



7.2

7.3

OTtkpeiTHE U ucciaeaoBanue Gotodrddekra.
OMBITEI AT. CroeToBa. 3aKOHEI

dboTorddexra

7.1.4
7.1.5

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

YpaBHeHue OHUHIITENHA TUIA
botorddekra. «Kpacnas IpaHUIIa»
dhoTorddexra

Hasnenue ceera. OnbitThl [1.H. Jlebenera
XHUMHUYECKOE JIEVCTBUE CBETA
TexHudyeckue ycTpoucTBa: (POTOIIEMEHT,
(dhoTomaryuk, COJIHCUHAas Oatapes,

CBETOANO

CTPOEHUME ATOMA

Mongens atoma Tomcona. OnbITEI
Pezepdopaa o ucciie1oBaHNuI0 CTPOSHUS

aToMa. HJIaHCTapHaH MOACIIb aTOMa

ITocTynatel bopa. N3nyyenune u
HOIJIOIEHNE  (OTOHOB IIpU  HEpexone
aToMa C OJHOIO YpOBHS OJHEPrUHM Ha
npyroi. Buasl cnektpoB. CHekTp ypoBHER

SHEPTUH aToMa BOJIOPOAA

BosiHOBBIE CBOVicTBa uyactul. BosHbl 1€
Bpoiiis. KopnyckynspHo-BOJHOBOM
nyamusM. Judpakuus 2JIEKTpOHOB Ha
KpUcTaiax

CrnoHTaHHOE W BBIHYXICHHOE H3IyuYCHHUE.
YcTpoiicTBO M IPUHIIKIT PabOTHI 1azepa
TexHuueckue yCTpOMCTBA: CIEKTPaJIbHBIN
aHaJIn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMIIBEOTED

[Ipaktnueckue  pabotel.  HabGmronenue

JIMHEWYaTOro CIeKTpa

ATOMHOE A1PO

Metoasl Ha6J'IIOJICHI/I}I n perucrpanuun

OJIEMCHTAPHBIX YaCTHUI]



7.3.2

OTKpbITHE  PAAUOAKTUBHOCTH.  OTBITHI
Peseppopna mo ompeneneHuro cocraBa
paavoakTuBHOTO m3nmydeHus. (CBoOMCTBa
anb(da-, 6era-, raMMa-m3TydeHus. Biusaue

PaaAuOaKTUBHOCTHU HA JKUBBIC OPraHU3MBbI

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

OTkpbiTHE  TPOTOHa U HEUTpPOHAa.
Hyxnonnas monens sapa Ieiizenbepra —
WBanenko. 3apsan siipa. MaccoBoe 4uciio

siapa. M3oTomsl

Anbda-pacnan. DNEKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacnaj. lNamma-
U3IIy4YCHHUE. 3aKOH  paJvOaKTUBHOIO
pacnaga

OHepruss CBA3M HYKIOHOB B  sIpe.

Snepubie cunbl. Jlepekt macchl siapa

SAnepuele peakuuu. JleneHue U CUHTE3
sanep

Snepubiit peakrop. TepmosnepHbIil
cunte3. [lpoOiembl U  NEPCHEKTUBBHI
SIIEPHOM  DHEPreTUKU.  ODKOJIOTMYECKHe
ACIEKTHI SIAEPHON SHEPTETUKH
OnemeHTapHble  4dacTuibl.  OTKpbITHE

TO3UTpPOHA. (DYHJIaMCHTaJ'ILHBIC

B3aUMOIEHCTBUS

7.3.9

7.3.10

TexHuueckue  yCTpoOWCTBA:  JIO3UMETP,
Kamepa BuibCoHa, SAEpHBIM peakTop,
aToMHasi 6omb6a

[Ipaktuueckue pabotel. HccnemoBanue
TPEKOB YaCTUIL (o TOTOBBIM

¢dororpadusm)

OJIEMEHTHBI ACTPOOU3UKU

8.1

8.2

Bun 3Bé3mHoro neba. Cos3Be3nus, spKue

3Bé3I[H, IJIaHCThI, UX BUANMOC IBUXKCHHUC

Conneunass cucreMa. IlmaHeTsl 3€MHOU



T'pYIHIIBI. IImaHeTHI-TUTaHThI n ux
CITYTHUKH, KAPJIHNKOBBIC IIJIAHCTHI. Marnsie

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

Connne, dotochepa wu  armocdepa.

ConHeuyHast akTUBHOCTD
Hcrouynuk sneprun ConHua u 3B€371

3BE31bI, HMX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaUyC, TEMIIEpaTypa,
ux B3aMOCBSI3b. Hwnarpamma
«CTIEKTPAJIBHBIA ~ KJIACC —  CBETUMOCTHY.
3BE€31bl  VIABHOM  IOCIIEA0BATENILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY IS

3BE3/] ITIaBHOH MOCIEA0BATEILHOCTH

#HH##Par###BHyTpeHHee CTpoeHue 3BE3L.
COBpeMeHHBIC MMPCACTaBJICHUA (6]
npoucxokaeHnn M s3pomoruu CoiHua u

3BE31. DTanbl )KU3HU 3BE3

Mneunsii  Ilyte — Hama ['anakruka.
CnupanbpHas cTpykTypa  ['amakTukw,
pacnpenenieHue 3BE31, Tra3a W IbUIM.
Tlonoxenne wu naBmxkenue ConHila B
lanaktuke. Ilnockas wu  chepuueckas

HOJICUCTEMBI I allakTHKU

Tuner ramaktuk. PagworanakThku U

KBa3apbl. YEpHBIE ABIPHI B ]Ipax rajJakTUK

Bcenennas.  Pacmiupenune  BceneHHOM.
3akon XaOb6na. Pasz0eranue rajakTuk.
Bospact u pamuyc Bcenennou, Teopus
bonpmoro B3pelBa. Mogens «ropsdeit
Bcenennoi». PenukroBoe usiyueHnue

MacmTtabnass ~ ctpykrypa  Bcenennoil.
Mertaranaktuka. Hepeménusie mnpoGiembl

aCTPOHOMUU
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