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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus pa3padOTaHa HAa OCHOBE MOJIOKEHHH M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTesbHOM mporpammsel, npeactaBieHHbIXx B @I'OC
COQO, a Taxxke c¢ yuérom denepanbHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIIETIMU TpernojiaBanusi yuyeOoHoro npeamera «Pusuka» B 00pa3zoBaTeIbHBIX
OpraHu3anusIX Poccutickon Qenepanuu, peAN3YIOIINX OCHOBHBIE
00pa3oBaTEIbHbBIE TPOTPAMMBI.

Copepxanue mporpaMMmbl 1O (uU3MKe HampaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOyuatrommxcss 10-11 kimaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorserctByer TpeboBanusm PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjbTaTaM
OOy4eHHs, a TaKKe YYHUTHIBAET HEOOXOJMMOCTb peaM3allii MEXKIPEAMETHBIX
CBs3€l (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4Ye€OHBIMH MpeameTramMu. B Hel
OTPENIECNAIOTCS OCHOBHBIC 1€ U3YyUYEeHUS! (DU3UKU HA YPOBHE CPEAHETr0 OOIIETO
oOpa3oBaHUs, TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (DU3HKHU: JTNIYHOCTHBIC,
MeTanpeaMETHBIC, TpeAMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma o pu3uke BKIIOUYALT:

e IUJIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHUCJIE IPEAMETHBIE PE3yJIbTaThI 10 rojiaM O0yUYEHUS;

e coJiepxkaHue yuyeOHoro npeamera « Pu3nkay» mo rojgaM 00ydeHusl.

®du3nka Kak Hayka o HamOoisiee OOMMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KayecTBe y4eOHOro MmpejMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xaroriem mupe. LIIkoapHbIN Kypc GU3HKK — cucTeMOoOpa3yomuii
JUISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOJIBKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHM, M3y4aeMbIX XUMHEH, OUOJOTHEH,
dbuzmdeckoir reorpadueid w actpoHomueid. Mcmonp3oBaHWE W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeiensieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUS] HOBBIX MATEpHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
W3yyenne Qu3NKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa OOydYaroImmxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIM METO]1 MO3HAHUS MPU BBIMOJIHEHUH UM YU€OHBIX MCCIICIOBaHUN.

B ocHOBy kypca (usuku Ui YpOBHS CpelHero ooOiiero oOpa3oBaHUS
MOJIOKEH pAJl HUJEH, KOTOphIe MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MOCTPOCHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAECPKHUT MaTepHUal U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBUM € HEW MmaTepuan Kypca (U3UKH
o0beqMHEH BOKpPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
(dopMupoBaHUE MPENCTAaBICHUM O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuszanusi NpearnojaraeT HCIOJIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIecTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa  npuxnaonou uanpaenennocmu. Kypc ¢Gusuku mpeamnosiaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTMUYECKUX MPUIIOKEHUN
V3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JIIEMEHTOB
COJIep)KaHus, IMOCBAMIEHHBIX JKOJOTHYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHM U TEXHOJIOTHH, a Takke OOCYXIEHUs
po0JIeM pallMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpPEJHEro OOIIero
oOpa3oBaHus SABIAIOTCSA (pusmueckue Teopuu (POpMHUPOBAHUE TPEICTABICHUNA O
CTPYKType HOCTpoeHus: (pu3nueckoil Teopun, poiu (GpyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLWAIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUHM, MJI1 OIMCAHUA €CTECTBEHHO-HAy4YHBIX SIBICHUH U
IIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcsl Mpexse
BCEro 3a CY€T OpPraHM3allUy SKCIEPUMEHTAIBHON JEsTebHOCTH O0Yy4YaroUIXCs.
Hnst  Ga3oBoro ypoBHsS Kypca (U3UMKM — OTO HCIOJIb30BAHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme mo (u3nke oObeIUHEHBI B OOLIMI CIHUCOK YYEHHYECKHX
pakTUYecKux padoT. BrigeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOAUMBIX JUIsl KOHTPOJI MW  OLIEHKH, OCYIIECTBISETCS Yy4YaCTHUKaMU
00pa3oBaTEIBLHOIO TMpollecca MCXON U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHalleHUst kaOuHera Qu3uku. Ilpu »3TOM obOecneunBaeTcsi OBJIAJICHUE
00yYaronMMuUCs yMEHUSIMUA IPOBOJUTH KOCBEHHBIE W3MEPEHMs, HCCIEIOBAaHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH M IIOCTAHOBKY OINBITOB IO IPOBEPKE
PEI0KEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENAETCS PEUIEHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3anad. [Ipu 3TOM M1 pacd€THBIX 3aJad NPHOPUTETOM SIBJIAIOTCS 3aa4M C SIBHO
3aJJaHHOW (PU3UUECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHITh N3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaKk U HMHTETPUPYS 3HAHUA W3
Pa3HbBIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
0o0bsICHEHHE TMpOoTeKaHusi (U3MYECKUX SBJICHUM W TPOLECCOB B OKpYyXKarollen
KU3HU, TpeOyromue BbIOOpa (PuU3MUecKON MoJaenu Uisi CUTYyalluu MPaKTHUKO-
OpUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ tpeboBanmsimu PI'OC COO k MarepHalbHO-
TEXHUYECKOMY O0O€eCledeHHI0 Y4eOHOro mpolecca 0a30BbIi ypOBeHb Kypca
(bu3HKK HA YpOBHE CpeHEro 001ero o0pa3oBaHus JIOJDKEH U3y4aThCs B YCIOBUSAX
IpPEeIMETHOrO0 KaOWHeTa (PU3MKM WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LUKiIa. B kabunere (u3uKu JOMKHO OBITH
HeoOXxoauMoe J1abopaTopHOe OOOpyAOBaHHWE IS BBITIOJHEHUS YKAa3aHHBIX B
nporpaMmme no (pu3MKe y4eHHYECKUX MPAKTUYECKUX paboT U JAEMOHCTPALMOHHOE
06opyoBaHUe.

JleMoHcTpaniuoHHOE 00Opy/ioBaHue (popMupyeTrcs B COOTBETCTBUM C
OPUHLIKAIIOM MHHUMAJIbHOM JTOCTATOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 1o (U3UKE KITIOYEBBIX JAEMOHCTpAllUiA s
UCCIIEIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUA M  MPOIECCOB, HOMIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 0O0OpyJIOBaHHE [JIi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyercss B BHIEC TEMaTHYECKHMX KOMILUIEKTOB M OOecleYrBacTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThudeckue KOMIUICKTHI
7a00paTOpHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE IIU(PPOBBIX JTa00paTOpHUil.

OCHOBHBIMHU HENIAMH U3y4eHUS PU3UKH B 00IIeM 00pa30BaHUU SBIISTFOTCS:

e (opMupoBaHME HUHTEpeca M CTPEeMJICHHs OOYyYaroIIMXCS K Hay4YHOMY
U3YYEHUIO TMPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYalbHBIX W TBOPYECKUX
CITOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA U (HOPMHUPOBAHHE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHMEe HAY4YHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3y4YeHUS
OCHOB CTPOCHHSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

o (dopMupoBaHHE€ YMEHUU OOBICHITH SBICHUS C HCIOJIH30BAHHEM
bu3znyecKuX 3HAHWI U HAYYHBIX JT0Ka3aTEIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O poONM (PUMKHU IS PA3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTixkeHue 3TUX 1elied oOecrieunBaeTCsl pelIeHUEM CIEAYIOIUX 3a1ad B

nporecce u3yueHus Kypca GU3NKN Ha ypPOBHE CPEAHEro o01mero oopa3oBaHus:



e TmpuoOpeTeHWEe  CHUCTEeMBI  3HaHWMH 00  oO0mmx  (u3mIecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJUHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (dopMupoBaHHE YMEHHMH TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oOBbsicHeHUS (PU3WYECKUX SABICHUW B TPUPOAC H ISl TPUHATHS
MIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs pa3jIMYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckol MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NYECKOM MOJeNH, aIeKBaTHON YCIOBHSM 3a/1a4U;

e TMOHMMAaHHE (PU3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEPHpETalud HH()OpMAaIHH,
OIIPEJENICHMS TOCTOBEPHOCTH MTOIyYEHHOT'O PE3yJIbTaTa;

e CO3JIaHME YCJIOBHMM JJIsi Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3yudenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obOpazoBanust otBoauTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeZIEl0), B
11 kiacce — 68 4yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamMme Mo (QU3MKE MepeyeHb JabopaToOpHBIX U
PAKTUYECKUX pabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb Je€JaeT BbIOOp
NPOBEJCHUS JIaDOpAaTOPHBIX PAOOT M OMBITOB € YYETOM HHIAWBHUIYaTbHBIX
0COOEHHOCTEH 00yYarOIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MIO3HAHUS

®dusuka — Hayka o npupozae. HayuyHpie MeTOIBl IO3HAHUS OKpPYKAIOIIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpUM B TPOLECCE TMO3HAHUA MPUPOJBIL.
OKCHEpUMEHT B (PU3HKE.

MopenvupoBanue (pu3MYeCKUx SBJICHUA M TpoiieccoB. HayuHble THIOTE3HI.
®duznyeckue 3aKOoHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (HU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb 1 mMecTto QUMK B (OpMHUPOBAHMU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nena 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpenHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUajbHOW TOUYKHM, UX MNPOEKUMHU HA OCH CUCTEMbl KOOPIHHAT.
CrnoxeHue nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMONHMHEHHOE nBmwkeHue. I paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, IYTH U NEPEMEUICHUA
MaTepuaIbHONW TOYKU OT BPEMEHMU.

CBoOoaHoe nazieHue. Y CKopeHue CBOOOIHOTO MaIeHUs.

KpuBonmHeitHoe  nBUKeHWe. J[BMKEHHE  MaTepUalbHOW  TOYKHA IO
OKPYKHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAA
ckopoctb. [lepuon u gactora obparnienus. [lenTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHOUIOMETD,
JIBW)KCHUE CHAPSAIOB, IEIHBIE U PEMEHHBIE ITEpEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUsl KHMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBanue JBUKEHUMN C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Tes B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOntonenue nBukeHust Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPHU30HTANIBHO.



N3mepenne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasiienne CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydeHrne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPEAEIEHUs MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY MYTSIMH, HNPOUACHHBIMU TEIOM 3a
IIOCJIEIOBATENIBHBIE PABHBIE IIPOMEXYTKH BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBHKEHUU C HAYAIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yyeHue NBUKEHUS LIapUKa B BA3KOU JKUIKOCTH.

N3ydenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['aynmmnes.  IlepBeiii  3akoH  Herotona.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUISl MaT€pUAJIbHOM TOYKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUanbHbIX TOYEK.

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

Cuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuiia conpoTUBIIEHUS MPU IBH>KEHUU TeJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBUKEHHUE a0COIOTHO TBEPAOTO TENa.

MoOMEHT cuiabl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCHs TBEPAOIO Tea.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: IOALIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SIBnenue uHepUUH.

CpaBHEHME Macc B3aMMOJIEUCTBYIOIINX TEI.

Bropoii 3akon Herotona.

N3mepenue cuil.

CnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAedopmaiuu.

HesecomocTts. Bec Tena npu yCkOpeHHOM OABEME U TAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBeCHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuyenue nBuKeHUs OpycKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pa3siie, OT uX Jehopmaruu.

HccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJla, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonvt coxpanenus é mexanuke

NMnynbc MatepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMiynbec cuiibl U U3MEHEHHE HMITyJIbCa Telld. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Pabota cuibl. MOIIHOCTD CUJIBI.

Kunernueckass sHeprusi MarepualbHOW TOYku. Teopema 00 H3MEHEHUHU
KUHETUYECKOU SHEPTUH.

[ToreHmuanbHas SHEprusl. [TorenmuanbHas SHEPIus yIpyro
neopMUpPOBAaHHOM  TIpyXWHBI.  [loTeHuManbHash  JHEprus Tejda  BOJM3HU
MOBEPXHOCTHU 3E€MIIH.

[loTeHunanbHble W HENOTEHUUAJIbHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTECHUHUAIBHBIX CUJI C WU3MEHEHUEM MEXAHWYECKOW SHEPTUM CUCTEMBI TEJ.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckre yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATBHON YHEPTUM B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThI CUJIbI ¢ UBMEHEHHEM MEXaHUYECKOW YHEPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U MX ONIBITHOE
obocunoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aMMOJICHCTBHS YacTUI[ BeulecTBa. MOJENM CTPOCHMsI Ta30B, >KHIKOCTEH U
TBEPABIX TEN U 0OBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl Mosekyll. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TennosBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkama temmneparyp
Llenbcus.



Mopens  upeambHOro rasa. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KMHETUYECKOW TEOPUH HACAIbHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpPEIHENl KWHETUYECKOM SHEpPruu TEIUIOBOTO JBM)KEHHMS dacTul] rasa. [llkana
temneparyp KensBuna. ['a3oBble 3akOHBI. YpaBHeHHMe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M3omponeccsl B UACATLHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME IUCKPETHOE CTpOEHHE BelecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COETUHEHUM.

OneiThl 10 MU PY3UHN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJCHCTBHUS.

Monens, iuTocTpupyomas Npupoay AaBlICHUs ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJI€AIbHOrO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmusle padomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXK/y TapaMETPaMU COCTOSIHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHaMuueckasi cucremMa. BHYTpeHHS sHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3MeHeHusa. KonuuectBo TerioTel U pabota. BHyTpeHHs s
JHEprus  OJAHOATOMHOIO  MJAEAJBHOro  ra3a.  Buael  Temonepenayu:
TEIIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYCHHE. Y AENIbHASI TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEepeaaye.

[Tonsitue 006 anuabatHoMm tpouecce. IlepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHU K H3ompoieccaMm. ['paduueckas
MHTEepIpeTanus paboThl rasa.

Bropoii 3akon Tepmoagunamuki. HeoGpaTtuMocTh MPOIECCOB B MPUPO/IE.

TennoBple  MamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAllMH.
[IpeoOpazoBanusi ’HEpruv B TEIUIOBbIX MamuHax. KosdduuueHTt mnose3Horo
neiictBusa TtemtoBod mammHbL [{ukn KapHo m ero koaddumumeHT moje3Horo
JeHCcTBUsL. DKOJIOTHYECKUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUITMOHED.

Llemoncmpayuu

M3meHeHne BHYTpPEHHEW JSHEPTrUM Teja IMPU COBEPIICHUH PabOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3/AyxXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUIECOAEMOHCTpAIIUS).

M3meHeHre BHyTPEHHEN SHEPIruu (TeMIlepaTyphbl) Teaa IpHu TeIlonepenaye.

OnpiT MO anuabaTHOMY pacIIUPEHHI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu mapoBoi TypOWHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepeHne yaeinbHON TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHmeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHbli map. YpaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHHS OT JaBICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tesna. AHU30TPONUS CBOWCTB
kpuctaiioB. Kuakue kpuctaibl. CoBpeMmeHHble Martepuainbl. [lnaBienue u
KpUCTAJIM3anus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHu4yeckre yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYUYEHUS COBPEMEHHBIX MaTEpHUasOB, B
TOM YHUCJIE HAHOMATEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu nMoHWKEHHOM J1aBJICHUH.

CrocoObl U3MEpPEHUS BIAKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUSI KPUCTAILUIMYECKOTO BEILIECTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenre 0THOCUTEILHON BIAXKHOCTH BO3yXa.

Pa3znen 4. JiaekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJEKTpUYECKH 3apsia. J(Ba Buaa dIEKTPUUYECKUX
3apsaoB. [IpOBOJAHWKM, IOUAIEKTPUKU U TOJYIPOBOJHUKH. 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsiia.
BzaumopeiictBue 3apsiaoB. 3akoH KysioHa. TouedHbIN 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe mnoae. Hanpsok€HHOCTE  AnekTpuueckoro moiid.  [IpuHnumn



CyNEPHO3ULIMM IJIEKTPUUECKUX IOJeH. JINHUM HanpspKEHHOCTH DJIEKTPUYECKOTO
OJISL.

Pabora cun  anexkrpocrarnueckoro  mois.  [lorenmman.  Pa3Hocth
NOTEHUNANOB. [IpOBOOHUMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.
JudnekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KonneHncarop. DIeKTpOEMKOCTh IIIOCKOTO KOHIEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuueckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AJEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3€MJIEHHE DJIEKTPONnpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNNapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

B3anMopeiicTBrue HaIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTuyecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmusle padomul

M3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

OJIEKTPUYECKHM TOK. YCIOBHUS CYIIECTBOBAHMS JIJIEKTPUYECKOIO TOKAa.
Ncrounnku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 151 ydacTKa LETH.

ONEeKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTpOoABMXKYIAsl CUila U BHYTPEHHEE CONPOTUBIICHHWE HCTOYHMKA TOKA.
3axon Oma a1 ONHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. KopoTrkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBIIEHUS METAILIOB OT TeEMIIEpaTypbl. CBEPXIPOBOAUMOCT.

DneKTpuYecKuid TOK B Bakyyme. CBOKCTBA JIEKTPOHHBIX ITYyYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHas U IIpUMECHas IIPOBOJUMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexo/a. [TonynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHMM TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DIEKTPOIIUTHYECKAS TUCCOLMALUS. DIEKTPOIIN3.



DJIEKTpUYECKHM TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHu4yeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: amMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbiEe MPUOOPHI,
3JIEKTPOOCBETUTEINIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI B POTOPE3UCTOPHI, MOTYTTPOBOAHUKOBBIN THOJ, TaThBAHUKA.

Jlemoncmpayuu

W3mepeHune CUiibl TOKA U HaIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUJIOIA/IN TTOTIEPEYHOI0 CEUYEHMS M MaTepHraa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wu3MepeHue >IEeKTPOABWXKYIIEW cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUSI.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBou pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

OOHOCTOPOHHSISI TPOBOIUMOCTD IMO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3ydeHne cMenaHHOIO0 COEIMHEHUS PE3UCTOPOB.

N3Mepenune 3JIeKTpOABHKYIIEH CUIbl UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

Hab6nronenue snekrponusa.

MexknpeaMeTHbie CBSI3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHsA B 10 kiacce oCylIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3E€M C KypcaMH MaTE€MaTHKH,
OMOJOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonwsimusi, CBSI3aHHbIE C HW3YYEHHWEM METOJIOB HAYyYHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumnoresza, (uznyueckas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIMIOJEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHWH, JWHEWHas (yHKIHS,
napabona, runep6osa, ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B )KHBOW mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPTaHWU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JUCCOLIMALNS,
rajibBaHHKA.

l'eocpaghus: B1aXXHOCTb BO3/lyXa, BETPhI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET U JIpyTHe€), ABUTATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYMUHBIN IIPUHTED, 3JIEKTPOHAIPEBATEIILHBIE puOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBAHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaAMHUKA

Tema 3. Mazcnummnoe noe. IneKmpomacHUMHAA UHOYKUUS

[loctostHHBIE ~ MarHUTHL.  B3anMOJENCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bexkrop MarauTHOM uHAYKUMH. [IpuHmmMn cyneprno3uuuu
MAarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKIWU. KapThHa JWHWUNA MarHUTHOM
WHIYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MaruuTHOoE TI0OJ€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUNA WHIYKUUAH
MAarHUTHOTO TOJS JJMHHOTO MPSIMOrO IMPOBOJHHMKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuina Jlopenua, e€ Moaysib U HanpaBiieHUE. [[BHKEHNE 3apsKEHHOM YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenna.

SIBiieHME JNEKTPOMArHUTHOM MWHAYKUMH. [lOTOK BeEkTOpa MAarHUTHOU
MHIYKIUU. OJIEKTPOJABIXKYILAs CWiIa HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykuuu Gapanes.

BuxpeBoe nsnekrpudeckoe Imoje. ODIEKTPOABWKYINAs CHJIA WHAYKUAU B
IIPOBOJIHHUKE, IBUKYIIEMCS TIOCTYIIATEIbHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIIEHME CAaMOMHIAYKLUMH. OJIEKTPOJABMXKYIAs CHia
CaMOUHIYKIIUH.

DHEeprusi MArHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSIHHBIE
MAarHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKUUKW MAarHATHOTO TIOJIS.

B3aumopenicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIoOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMAarHUTHON UHIYKLMH.

IIpaBuno Jlenua.

3aBHUCUMOCTb JJIEKTPOJBUKYIIEH CHJIBI MHIYKUAHA OT CKOPOCTH MU3MEHEHUSA
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvie padomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeiCTBUA IOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanne sSBIEHUS 2JIEKTPOMAarHUTHOM MHIYKLHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepumon, vacrora, amrmummryga u (aza KoseOaHUM.
IIpyXMHHBIN MasATHUK. MaTreMaTM4eCKUl MasTHUK. YpPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCAIbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AIIEKTPOMAarHUTHIMU  KoJjiebanusiMu. ®dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUHU B UJICATTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarouux KojeOaHUsAX. BrIHyX/IeHHBIE MEXaHHUUECKUE
kosiebanus. Pesonanc. BeiHyX/1€HHbIE 3JIEKTPOMarHUTHbIE KOJICOAHUS.

[lepemenHbli  TOK. CHUHYCOMIANBbHBI MEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsKECHMUS.

Tpanchopmarop. IlpousBoacTBo, nmepegada U MOTPeOICHUE AIIEKTPUIECKON
DHEPruu. DKOJOTHYECKHE PUCKH IPU IIPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP ITEPEMEHHOTI0 TOKA, JTMHUU JJIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (NMPYKUHHBIA HWIIU
MaTEMaTUYECKUN MASITHHK).



HaOnronenue 3aryxaromumx KojieOaHuil.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUI.

Hab6nronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuusorpaMMbl (3aBUCHUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHU) IS
AJIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1OCIIENOBATEIbBHOM COEAWHEHUHM PE3UCTOpa, KATYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JIEKTpONEpeiayu.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabonul

HccnenoBanre 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM I'py3a Ha HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60JIHbL

Mexanuueckue BOJHBI, yciaoBusi pacnpoctpaneHus. llepumoa. CxopocTb
pacrnpocTpaHeHuss W JJuHA BOJIHBL. llomepeuHble W TPOJOJBHBIE BOJIHBI.
HUuTepdpepeHius u nuppakuus MEXaHUIECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUeE, MPEeJOMIIeHHUE, MOJspu3anus, AUGpaKius,
untepdepennus. CKOpoCTh EKTPOMATHUTHBIX BOJIH.

[IIxana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI pAAUOCBA3U U TEAEBUICHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAKOLIEH CPELBI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTMKA B TEXHUKE WM MEAUIIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U pacpOCTPAHEHUE MONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs Te10 Kak MCTOYHHK 3BYKa.

HaOnronenue otpaskeHust U IPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6monenune natepdepenninu u gudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenrie cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTON KojeOaHuH.



HUccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX ~ BOJIH: OTpaKEHHUE,
pesioMIICHUE, MOIspu3alus, udpaKius, nHTephepeHITus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsMoIMHENWHOE pacHpoOCTPaHEHUE CBETA B
OIHOPOIHOM cpene. JIyd cBera. TOUEUHBINM UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUi B
IJIOCKOM 3€pKalle.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroyl IOJHOIO
BHYTPEHHETO OTPaKEHHS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. [Iger.

ColOuparomue W pacceuBaromde JuH3BL. ToHKas JauH3a. DOOKyCcHOE
paccTosIHME W ONTHYecKas cuiia TOHKOW nuH3bl. [locTpoenue uzoOpaxeHUil B
coOuparolux U paccerBarolux JuH3ax. Dopmynia TOHKOW JUH3BI. YBelWYeHUE,
JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepeniusi cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHUHUMYMOB B WHTEp(hEpPECHIIMOHHOM
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakauss ceta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonsapusanus caera.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIa,
doToamnmapaT, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISPOUI.

Llemoncmpayuu

[IpsamMonuHEHOE pacIpOCTPAHEHUE, OTPAXKEHHE U TMPEIOMJICHHE CBETAa.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHue. Moiesb CBETOBOAA.

HccnenoBanue cBOWCTB M300pakKeHUH B JIMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune natepdepeHinu crera.

Ha6nronenue nudpaxium ceera.

HaGmronenrne nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKU.

HaOnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padonul



N3Mepenue rnokasaress NpesioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

['panuubl  IPUMEHMMOCTHM  KJIacCM4Yeckon  MmexaHuku.  [loctynatel
CIIEMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCHUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKpAIICHUE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEprun GOTOHA C €T0 YaCTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OTtkpeite u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dbotodddexra. YpapHenue DiiHmTerHa 111 Gotodrddekra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenne cBera. OnbiThl 1. H. JIeGenera.

XHUMHYECKOE JECUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE MNPUMEHEHHE: (HOTODIIEMEHT,
dboToaaTUMK, COJIHEUHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oTordh(dHeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHTHEro (GoTodddekra.

CBeToamno.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[ImanerapHas Mogmenbp aroma. lloctynater bopa. M3nydyenue u morjomieHue
(GOTOHOB MpU TEpexojie aToMa C OJHOrO YPOBHS HEPruu Ha JApyrou. Bumbl
cnekTpoB. CIEKTp YPOBHEW SHEPIUU aTOMa BOJOPOIA.

BonnoBelie cBoiicTBa yactuu. Bomnnsl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM
JTyaJiu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yYCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHaiu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopra.

Omnpenenenue JIMHBL BOJIHBI J1a3epa.

Habntonenue TnHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmronenue nuHeiyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOEHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pezepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO wu3MyuyeHus. CBoiictBa anba-, Oera-, ramma-u3Iy4deHHUs.
BiistHue paauoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HykionHas monens siapa [eizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncino sapa. M30Tomnsl.

Anbda-pacnaa. ONEKTPOHHBIK M TO3UTPOHHBIN OeTa-pacman. [‘amma-
U3JTy4YeHHE. 3aKOH PaJIMOaKTUBHOIO pacaja.

DOHeprus cBA3M HyKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sizpa.

SnepHble peakuuu. Jlenenue u cCUHTE3 sAa€p.

Anepnsiii peaktop. Tepmosiaepusiii cunTe3. [IpoOiaeMbl U MEPCHEKTUBBI
SIEPHON SHEPrETUKU. DKOJIOTUYECKNE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtopl Ha0JIIOIEHUS U PETUCTPALH dJIEMEHTAPHBIX YaCTHL.

®dyHIaMeHTaJIbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYECKON KApTUHBI MUPA.

TexHuyeckue yCcTpOWCTBAa U MPAKTHYECKOE IIPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, simepHbiii peakTop, aTomMHas 6oM0a.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMUM U ACTPOGUZUKH

Oransl pa3BuTUs acTpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3qaus, sSpKUe 3BE3NBI, TUIAHETBI, UX BHUIUMOE
JBH)KCHUE.

Conneynas cucrema.

Comune. ConHeuyHast akTUBHOCThb. McTtounuk sHeprum ConHUA W 3BE3N.
3BE31IbI, UX OCHOBHBIE XapaKTEPHUCTHKHU. [[narpamma «CHEKTpanbHBIM KIacc —
CBETHUMOCTB». 3BE3/bI TJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3] TJIABHOM IOCIENOBATENbHOCTU. BHYTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXO0XKAEHUH U 3BoMonmu CoJHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Muieunsiii IlyTe — Hama T'anmaktuka. [lonmoxenue m aBuwxkeHue CoiHIA B
[Nanaxtuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHBIE ABIPBI B sApax
rajJaKkTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa066ma. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PeMkTOBOE U3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONpeIeNICHUs TOJ0XKEHUSI HEeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CeBEpHOro NoJymapus U ipKue 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Pony Qusukn u acTpoHOMHM B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIBHON M 3TUYECKOH cepax eaTeTbHOCTH YeI0BEKa, POJib U MECTO (UBUKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOM KapTUHE MUPA, posib (PU3UYECKON TEOpun
B (OpMUpOBAHMM MPEACTABICHUN O (PUIMYECKON KapTUHE MHpPA, MECTO
bu3rYecKoil KapTUHBI MHPa B OOIIEM PSIAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUH O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsi€TCs C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMHM MAaTE€MaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C HW3YYEHHWEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHUE, HAay4HbIA (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOIEHHUE, SKCIIEPUMEHT, MOJISTUPOBAaHUE, MOJIEh, U3MEPECHUE.

Mamemamuka: pemieHHE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMN, MPU3HAKK TMOJ00US TPEYyroJbHUKOB,
OTpeIeNICHHE TUIOMIAU TIIOCKUX Uryp u o0béMa Tell.

buonoeus: »>nekTpuyueckue SBICHUS B JKHBOW MPHUPOJE, KOJIeOaTEIbHBIC
JBUXEHHUS B )KUBOW NPUPOJE, ONTUYECKUE SIBJIICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAINIMUECKAS] CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKOM PEMIETKH, CHEKTPAIbHBIN
aHaJus.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MArHUTHBIX Py,
dboTochEMKa 36MHOM IMMTOBEPXHOCTH, MIPEJACKA3aHUE 3eMIICTPSCCHUIA.

Texnonocus: NWUHUM DJEKTpPOIEpenay, TIEHEPATOP INEPEMEHHOTIO TOKa,
AJIEKTPOJBUTATENDb, WHAYKIMOHHASA II€Yb, Pagap, PaaUuONPUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

OcBoenue yueOHOTO mpenmera «®Du3nMka» HA YPOBHE CpPEIHEr0 OOIIEeTo
o0OpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHUTH JOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINUHOCTHBLIE PE3YJIBTATHBI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmera «Dusuka» H0omKHbI
OTpaXaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAllUM, TO3UTUBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B MPOLECCE PEANM3alMi OCHOBHBIX HalpaBICHUN
BOCIUTATENIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMK 00YyYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OONIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JNIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPAXIAHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIIpaBJIeHUHU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHE B3aMMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOMU rpakIaHCKOH WJICHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEIACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTHPYSICh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIJ[a B TOCTPOEHUE YCTOWIMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTI'O TBOPYECTBA,
IpUCYLIEro (pU3NYECKON HAYKE;



5) TPyA0BOr0 BOCIIUTAHMSA

UHTEPEC K pa3IUuyHbIM cdepaMm mpodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyyuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPAa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYpbI, OCO3HaHUE TIJ100aIbHOTO
XapakTepa dKOJOTMYECKUX MpodIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIECTBUM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHHUS LEJIed YCTOUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

paclMpeHre OmbITa JEATEIbHOCTH SKOJOTMYECKONW HampaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAay4YHOW JESTeNIbHOCTH, TOTOBHOCTH B IpOIlecce
u3yueHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYK) U HCCIEI0BATEIbCKYIO
NEeATeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckune aeicTBUs:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JCATEIbHOCTH, 33JaBaTh IApaMETpbl U KPUTECPUHU HX
JIOCTHOKCHMUS
BBISIBJISITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
bU3UYECKUX SIBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[eJIAM, OLIEHUBATh PUCKH MOCJEACTBUIN AEATECIHHOCTH;
KOOPJAVUHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PEAbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,;
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPY PEIICHUH )KU3HCHHBIX MPOOJIEM.
Ba3oBble ucciienoBarejbLCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIIOUEBBIMU MOHATHUSMHU U METOAAMHU
duznyecKoil HayKu;



BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIIEI0BATENIbCKON U MPOCKTHOU ACSITEIbHOCTH
B 00ylacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHus 3a/iay (PU3UUYECKOTO COJepKaHUs, TPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJAJIeTh BHUAAMU JICATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPTIPETAlUNA, TMPEOOPa3OBAaHUI0O M TPUMEHEHHUIO B PA3IMYHBIX YyUeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acT (PU3UKH;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh THUIOTE3y ©€ pelIeHUs, HaXOIUTh apryMEHTHl MJIs JIOKa3aTelbhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIICHHUS,;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (opMyaupoBaTh COOCTBEHHBbIE 3aJayd B 00pa3OBATEIbHON
JESTETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh TMEPEeHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYyIO 0O0JACTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, AOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIa/IeTh HABBIKAMH MOJIy4YeHUs WHGOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBIIATH MOWCK, aHAaJM3,
CHUCTEMATHU3AIMI0 W WHTEPHIPETAlUI0 WH(OpMAIUU pa3IWYHBIX BUIOB U (PopM
MIPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HMH(POPMAIINH;

UCIIOJIB30BaTh  CpPeICTBa  WH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWM JSPrOHOMHMKH, TEXHHUKH OE€30IacHOCTH,
TUTUEHBI, pecypcocOepeKeHusl, TMPaBOBBIX U  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MUECKOTO COAEpPKaHUA B Pa3IUYHBbIX (GopMarax c
y4€TOM Ha3HAYCHUS WHPOPMAIIUU | TIEICBOW ayTUTOPHH, BEIOUpAst ONITUMAIILHYIO
dbopMy TIpeCcTaBICHUS U BU3yaIU3aIiu.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:
OCYIIECTBIISATH OOIIEHNE HA YPOKax (DM3UKU U BO BHEYPOUHOU JIEATEIHLHOCTH;
pacrmo3HaBaTh TMPEANOCHUIKM  KOH(IMKTHBIX CHTyallMd ¥ CMST4aTh
KOH()JIMKTHI;



pPa3sBEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIB30BAHUEM
A3BIKOBBIX CPEIICTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYILECTBA KOMAaHIHOW U HMHIMBULYAIBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA,

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATb JEUCTBUSA II0 €€ NOCTHKECHHUIO: COCTABJIATH IUIAH JEWCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHMH YYacCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHO paboTBhI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXXJAOr0 Yy4YaCTHUKA KOMAaHIbl B
oO1IMii pe3ysbTaT o pa3paboTaHHBIM KPUTEPHSIM;

[pe/laraTb HOBBIE IIPOCKTHI, OLEHMBATh HUIEU C IIO3ULUUUA HOBHU3HBI,
OPUTI'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLICCTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe AeiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B 00JacTU
(U3MKM U aCTPOHOMMH, BBISABISATH MPOOJEMBI, CTaBUTh U (HOPMYIMPOBAThH
COOCTBCHHEIC 3aJ1a9H;

CaMOCTOSITENIbHO COCTaBJSATh IUTAH PEIICHHS] PACYETHBIX M KAaY€CTBEHHBIX
3aj1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIOUYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimupsTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAUIMU B 00JacTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOWM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJ/Ib, SMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISAM;

BJaJeTh HABBIKAMH  MO3HABATENbHOM  pedruekcud Kak  OCO3HaHUSA
COBEpIIAeMbIX JIEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HMX pE3yJIbTaTOB U
OCHOBaHUII;

UCIIOJIb30BaTh NPUEMBI PEQIIEKCUM JUIsl OLIEHKH CUTYyalH, BIOOpa BEPHOIO
pelIeHus;



yMETh OLIEHUBAaTh PHUCKM U CBOCBPEMEHHO NPUHHUMATH PEIICHUS M0 UX
CHIIKEHUIO;

NpPUHUMATh MOTHBBI M apryMEHTBl JPYIHX I[IpU aHajJu3e pe3yJIbTaToB
JeSITeIbHOCTH;

NPUHUMATH CeOsl, MOHMMAast CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apPTryMEHTHl JPYTHX TpU aHalu3e pe3yJbTaToB
NeSITeNIbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mpouecce AOCTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no (Qu3MKe i1 YPOBHS CpEaHEro oOmero oOpa3oBaHUsS y OOydYarOIIUXCS
COBEpIIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJICKT, IpeanoJararoIum
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHU$, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHME, BUJCTh HANPABICHUS PAa3BUTHsI COOCTBEHHOW AMOLIMOHAIBHOM chepshl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHMs, BKJIIOYAIOLIEIO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBATHCSI K
HMOIIMOHAIBHBIM H3MEHEHHSM H MPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlUH, BKJIIOYAIOLIEH CTPEMIICHUE K JOCTMIKEHUIO LEIU U
yCIexy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOIIMOHAIEHOE COCTOSIHUE
JIPYTHX, YYUTBIBAaTh €ro TMpH OCYIIECTBICHUH OOIICHHs, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOILIECHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MECTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU HU
TE€XHOJIOTUH, B PAKTUYECKON JEATEIIBHOCTH JIFOIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJCINCH:
MarepualibHasl TOYKA, HHEPLUAIIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TENO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS Ia30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsij PU pelieHnn (PU3NYECKUX 3a/1ay;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



ANEKTPOJIMHAMUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JIBIDKCHUE, CBOOOJHOE IIaJICHUE TEJ, JBM)KCHHE IO OKPY>XHOCTH, WHEPIIHS,
B3auMojielicTBue Tel, Tuddy3us, OpOYHOBCKOE JIBM)KEHUE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKIEHUH ), TETIOBOE
paBHOBECHE, MCMApPEHUE, KOHJICHCAlUs, IUIABIICHUE, KPUCTAILIA3ALMS, KUIICHHE,
BJIAJKHOCTh BO3]1yXa, MOBBIIICHUE JABJICHUS I'a3a IPU €r0 HAarpEBaHUU B 3aKPBITOM
COCylle, CBSI3b MEXKJIYy IlIapaMeTpaMH COCTOSIHMSI Tra3a B HM30IpOleccax,
AIEKTPU3AIUA TEJI, B3AMMOJECHCTBUE 3aPAI0B;

OMNUCHIBATh MEXAHUYECKOE JBUKEHUE, MCMOJIb3ys (PU3NUEeCKHue BEITUMYHUHBI:
KOOpJWHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
MMITYJIbC TE€Jla, KWHETUYECKAasl SHEPTUsA, MOTCHIMAIbHAS SHEPTHUs, MEXaHUYECKas
paboTa, MexaHWYEeCKas MOIIHOCTh; IIPH ONHUCAHUM IPABUIBLHO TPAKTOBATH
(GUBUYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHHS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUYMHY C JAPYTUMU
BEJIMUYNHAMU;

OIMCBHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TE€JI W TEIUIOBBIC SBIICHUS,
UCIIONB3Yysd (U3MUYECKUE BEJIMYMHBI: JaBJIEHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAs YHEPTUsl XaOTUUECKOTO JBWKEHHS MOJIEKYJ, CPEOHEKBAApATUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI SHEprus, pabora rasa,
KO3(DPUIIMEHT TMOJEe3HOro JACHCTBHS TEIUIOBOIO JBHUTATENS; IPH OINHMCAHUHU
NPaBUWJIBHO TPaKTOBaTh (U3UYSCKHH CMBICI HCMOJb3yEMbIX BCIMYMH, WX
0003HaYeHUs W €AWHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(GUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKCBHIBATh U3YUYEHHBIEC MIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTONB3Ysl (DU3NUSCKUE BEIUUMHBI: DJICKTPUYCCKUMA 3apsij,
AJIEKTPUYECKOE TI0JI€, HAMPSKEHHOCTD IOJISI, TIOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
NPy ONWCAHWKM TIPAaBWIBHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMM;

aHAJIM3UPOBATh (PU3UYCCKHUE MPOLECCHl U SBJICHUS, UCIOIb3YS (PU3HUECCKUE
3aKOHBI ¥ TIPUHUMIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHMYECKOM DSHEPruH, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CUJI, NPUHIMII PABHOINPABUS WHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKYK0 TEOPUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEJHEH KUHETUYECKOM SHEPTUU TEIJIOBOTO JIBUKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOrO 3apsna, 3akoH KyioHa, mpu >TOM pa3nuyarh CIOBECHYIO
GbOpMyITMPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JEHCTBUS MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paznuyaTh YCJIOBHUS MX 0O€30MacHOTO HCIOIb30BAaHUS B
MOBCEIHEBHOM )KU3HH;

BBINIOJIHATD JKCIEPUMEHTHl IO HCCIENOBAHUIO (PU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, NPU STOM
dbopMmynupoBaTh MmpoOiieMy/3aadyy H THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOIO0 O0OpYAOBaHHSA, MPOBOAUTH OMNBIT U
(bopMyIMpOBaTH BHIBOJIBI,

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHUH, MPU
3TOM BBIOMpaTh ONTHMAJBHBIM CIOCOO M3MEPEHUS U HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXKAY  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcHpOBaTh pE3yNbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (DU3UYECKUX BEIUYHUH B
BUIe Tabnuil U TpaduKoB, AeTaTh BHIBOABI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOiroaaTh mpaBuiia 6€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEI0BAaHUM B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U IMPOEKTHOM
NESATENbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U JTAOOPATOPHOIO
000pyA0BaHUS,

pemiaTte pacy€THBIE 3aJaud C SBHO 33JaHHONW (IU3MYECKON MOJEINbIo,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOoOXoaAUMbIE NJisi €€ PEelleHHs, TPOBOJUTh PACUEThl M OLEHUBATH PEATbHOCTH
MOJIYYE€HHOT'0 3HaYeHUsI (PU3NUECKON BEIIMUUHBIL;

pelIaTh KAYECTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HEIIPOTUBOPEUUBYIO
LIEIIOYKY PACCYKICHUM C ONOpOM Ha WM3y4YECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U
busnyueckue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJad  COBPEMEHHbIE
nH(OPMAITMOHHBIC TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTaBIICHUS YYCOHOW W HAyYHO-TOMYJISIPHON HMH(POPMAIINH, TTOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTYyYaeMyto HH(DOpPMAIHIO;

MIPUBOIUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEJIHEBHOM KU3HU
JUIsl o0ecriedeHus: 0€30MacHOCTH MpU OOpAILEHUU € MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHHUsI 3JOPOBbsl M COOJIIOIEHUSI HOPM 3KOJIOTHUYECKOTO
MIOBE/ICHUS B OKPYKAIOLIEH CpeJIE;



paboTaTh B TIpyNNe C BBINIOJIHEHUEM PA3JIMUHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIbI, PAlMOHAIBHO pACHPENeNsiTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIQJ] KQXJIOTO U3 YUYACTHUKOB T'PYIINBI B PELICHUE paccMaTpUBAEMON MPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIHUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B TMPAKTUYECKOU NEATEIBHOCTH JIFOAEU, LEIOCTHOCTh U €IUHCTBO
duznyecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3MUECKUX MOJIETIeH:
TOYEYHBIN AJIIEKTPUYECKUH 3apsijl, Jyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SACpPHAas
MOJIeNIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTrO sJpa MpU peuieHUuH (PU3NYECKUX
3ajay;

pacrnio3HaBaTh (pU3NUYECKUE SBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKN W KBAaHTOBOU (DM3UKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBUS TOKA, B3aMMOJEHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpPAHEHUE CBETa, OTPAXKEHUE, IMPEOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUs CBETa, JUCIEPCUs CBETa,
dboToanekTpudeckuit 3gdext (poTodaddexT), CBeTOBOE JaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaINO0aKTUBHOCTE;

ONUCHIBaTh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTb  Pa3W4YHbIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJICHUS (TPOLECCHI), UCHONB3Yyd (U3MYECKUE BEIUYUHBI:
AJIEKTPUUYECKUN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAIPSDKEHHE, AIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOJBIDKYIAs CHiIa, paboTa TOKa,
WHIYKIUST MAarHUTHOTO Mojsi, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYILIKW, DHEPrus AJIEKTPUYECKOTO M MArHUTHOTO TMOJEH, MEPHOJ] M 4YacToTa
KojeOaHuii B KoseOaTeIbHOM KOHTYpe, 3apsj U CHiIa ToKa B IIpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHul, (OKYCHOE pacCTOsTHUE W
OTNTHYECKasl CHWJIA JIMH3BI, TIPH OMHCAHWUU TPABWIHHO TPAKTOBATh (DU3UUCCKUN
CMBICII HCIOJB3YEMBIX BEIUYMH, WX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBS3bIBAIOIIME JAaHHYIO (U3MYECKYIO BEIMYUMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBATh M3YyYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHl, HUCIOIb3YA
¢dbu3nueckrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acToTa CBETa, YHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SiJIep, NpPH ONUCAaHUM TMPABUIBHO TPAKTOBAThb (PUIUYECKUN CMBICIT
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS U EIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIONINE JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMHU BEITUYUHAMH,
BBIUMCIISITH 3HaUeHNE (PU3NUECKON BETUINHBI;

aHAM3UPOBaTh (PU3MUECKHE MPOLIECCHl W SBICHHS, UCIONB3YS (U3UUECKUE
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI MOCJEI0BAaTEIbHOTO U NapalieIbHOro
COCIMHEHMsI TPOBOJHMKOB, 3aKkoH Jlxoyns—JleHra, 3aKoH 3JIE€KTPOMArHUTHOU
WHAYKIIUW, 3aKOH MPSMOJIWHEHHOTO pacIpOCTpaHEHHUsI CBETa, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIIOMIICHUS CBETa, ypaBHEHHE ODWHIITEeHHA s GoTodddekTa,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHHUS
3JIEKTPUUECKOIr0 3apsijia, 3aKOH COXpaHEHMsI MacCOBOI'O 4HMCia, MOocTynaaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM pa3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBHUS (TpaHUIIbI, O00JIACTH)
IPUMEHUMOCTH;

OIpeeNATh HAllPABJIEHWE BEKTOPa MHAYKLIWHA MarHUTHOTO I0JIS POBOJIHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHna;

CTpPOUTh W OIHCHIBATH HM300paKEHUE, CO3[aBaEMO€ IUJIOCKHM 3€pKaJloM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI 10 HCCICAOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOLECCOB C HCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHUH: IpU ITOM
dbopMmynupoBath MpodiieMy/3alayy M TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
co0upaTrh YCTaHOBKY M3 TMPEIOKEHHOTO O00OpYAOBaHHWSA, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTh BEIBOJIBI;

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUsT U MCIOJIb30BaTh HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBAaTh 3aBUCHMOCTH (PU3UYECKMX BEJIMYMH C HCIOJIb30BaHUEM
OpSIMBIX  M3MEPEHUI: TPU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (PHUKCHUPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCHUMOCTH (DU3MUECKUX BEIMYMH B BUAE TAOIHIl U
rpauKoB, 1enaTh BEIBOABI IO pe3yIbTaTaM UCCIIEI0BaHNUS;

cobyroaaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIIETOBaHUI B
paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HMCCIEeOBATEIbCKOH UM TMPOSKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyIOBaHUS,

pemiath pacu€THble 3aJa4d C SBHO 3aJlaHHON (DU3MYECKON MOJIENbIo,
UCTIONB3YS (hU3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9n
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3HMUECKHE BETUYMHBI U (HOPMYIIH,



HEeoOXoauMbIe NJisi €€ PEIICHHs, TPOBOIUTh PACUYEThI M OIEHUBATH PEATHHOCTH
MOJIYYEeHHOTO 3HAYCHUS (PU3HUECKOU BEIMYUHBI,

pemiaTh KaueCTBEHHBIC 331aU: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPCUUBYIO
IIEMOYKY PACCYXKICHUN C OMOpPOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzuYecKue sIBJICHUS,

WCIIOJIb30BaTh ~ MPU  PEMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
uH(OPMAITMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
Y TIPEJICTAaBJICHUs y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POpPMAIUH, TOJTYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOTydaeMyIo HH(pOpMaIuio;

OOBSCHATh TPUHIUIIBEI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYCCKUX
YCTPOMWCTB, pa3inyaTh yCJIOBUS UX O€30MaCHOTO UCIOIb30BaHUS B MOBCEIHEBHON
KU3HH,

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BHUTHE
TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCETHEBHOW >KU3HU
i obecriedeHus: 6€30MacHOCTH MPU OOpaIEHUH ¢ MPUOOPAMH U TEXHHYSCKUMHU
YCTPONCTBAMH, JIJISI COXPAHCHUS 37I0OPOBbSI M COOJIOICHUS HOPM SKOJOTHUECKOTO
IOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpyIIE C BBHIMOJHEHHEM PA3JIUYHBIX COIUAILHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PalMOHAIBHO pACHpeNeNsiTh OO0S3aHHOCTU U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYallMsX, aCKBATHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pacCMaTPUBAEMOM TIPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC

Ne i/

HaumeHoBaHuMe pa3/ieioB U TeM

NPOrpamMmblI

KoaundyecTBo 4acoB

Bcero

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

1.1

du3nka U METOJIbI HAaYYHOT'O IIO3HAaHUA

Uroro no pazgeny

Pazgen 2. MEXAHUKA
2.1 Kunemartnka
2.2 Jnnamuka
23 3aKOHbBI COXPAHEHHUS B MEXaHUKE

Hroro no pasneny

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM

3.1

3.2

33

TEOpUn

OCHOBBI TEPMOIMHAMUKH

AFpeFaTHHe COCTOsAHUA BEIICCTBA.

@Da30BbIe NEPEXOIBI

2

18

9

10

KonTposabHbie
padoTbl

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl
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bubmuoreka [{OK
https://m.edsoo.ru/7{41bf72

bubmuoreka [{OK
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Uroro no pazgeny

Paznea 4. JIEKTPOJAUHAMUKA
4.1 OneKTpocTaTHKa

[TocTosHHBIN 51eKTpUYECKUil TOK. TOKH B
Pa3IUYHBIX Cpelax

4.2

Uroro no pazgeny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72




11 KUIACC

HaumeHoBaHMe pa3ie/ioB U TeM
NporpamMmbl

Ne i/

Paznea 1. JIEKTPOJANHAMUKA

L1 MarnuTHO€ 1moJje. IJIeKTpOMarHuTHast
' WH Y KIIHS

Hroro no pasneny

Paznea 2. KOJIEBAHUSA U1 BOJIHbBI

MexaHUdecKHne u SJICKTPOMArHUTHBIC

2.1
KOJIeOaHus
59 MexaHWU4eCcKHe 1 AIEKTPOMAarHUTHBIE
' BOJIHBI
2.3 OnTtuka

Uroro no pazgeny

KoanuyecTBo 4acoB

Bcero
padoThbI

11 1

11

10

24

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUUA OTHOCUTEJIBHOCTH

31 OcHOBBI cIeIIMAJILHON TEOpUU
' OTHOCHUTEIIbHOCTH

Hroro no pasneny

Pa3zgea 4. KBAHTOBAS ®PU3UKA
4.1 DeMeHThl KBAHTOBOU OIITHKU

4.2 Crtpoenue atoma

4 1

KonTposabHbie

IIpakTnyeckue
padoThbI

DJIEeKTPOHHBIE
(uugposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c¢

bubmuoreka [JOK
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bu6mmoreka [{OK




4.3 ATOMHOE S1p0

Uroro no pazgeny

15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPHUIUKU
HWrtoro mo pazaeny
Paznen 6. OBOBIIAIOIEE IOBTOPEHUE
6.1 O6o0maroriee MTOBTOPSHHE
HWrtoro o pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

7

68

https://m.edsoo.ru/7f41c¢97c¢

bu6mmoreka [IOK
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bu6mmoreka [IOK
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM NPOI'PAMMBbI

10 KIIACC

Kon
NMpoBepPsAEeMOro
pe3yJbTarTa

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble npeaAMeTHBIE Pe3YIbTATHI 0OCBOEHHUsI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpamMMbl CPETHEr0 001Iero 00pa3oBaHMs

JIeMOHCTpHpOBAaTh Ha TMpUMEpax poib U MecTo (PHU3UKH B
(GbOpMUPOBAaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

Y4YuThIBaTh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuaibHas TOYKa, WHEpIUalIbHas CHUCTeMa OTCYETa, aOCOIOTHO
TBEPAOE TEJIO, UACATBHBIN T'a3; MOJEIN CTPOCHUS ra30B, JKUIKOCTEN U
TBEPABIX TEJ, TOYEUHBbIA HIEKTPUUYECKUN 3apsi — MpU pPEUICHUH

(bU3MIeCcKUX 3a7a4

Pacno3naBate usnyeckue siBIeHUs (MPOIECChl) U OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KHHETUYECKON TEeOpUHn
CTPOCHHUS BEIIeCTBA H  DJCKTPOJWHAMHKH: paBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE ABWKEHHE, CBOOOJHOE TaJcHHUE
TEJ, NBW)XEHUE TIO OKPYXHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEII,
muddy3usi, OpOYHOBCKOE MABW)KCHHE, CTPOCHHE IKHIKOCTEH U
TBEPABIX  TeN, W3MEHEHHe o00bEéMa Ten TMpH  HArpeBaHUU
(oXJMaxkJIeHHUH), TEeIMJIOBOE pPAaBHOBECHE, HCIMApPEHUE, KOHIEHCAIUs,
MJABJICHUE, KPUCTAJUIM3AIUs, KHIEHWE, BIIAXHOCTh BO3/yXa,
MTOBBIIICHHUE JTABJICHUS T'a3a MPHU €r0 HarpeBaHUU B 3aKPBITOM COCY/C,
CBSA3b MEXKAYy TlapaMeTpaMH COCTOSIHHSI Ta3a B H30Mpolleccax;

QJICKTpU3anuA TeCI, B3anMMO/ICHCTBUE 3apsaa0B

OnuchiBaTh MEXaHWYECKOE JBIKCHHE, UCHONb3ysd (uznyeckue
BEJIMYUHBI: KOOPJIMHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIa, WMIYJbC Tela, KAHETHYeCKas JSHEeprus,
NOTEHLIMAJbHAsT JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUWIBHO TPAKTOBATH (PU3UYECKHI CMBICI
UCIONb3YEMBIX BENUYHH, MX O0O3HAUYEHWsS M EAMHUIIbI, HaXOAWTh
(GbopMyIIbl, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEJIUYUHY C APYTUMU

BEiIn4YnHaMun

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T€I M TCIUIOBBIC



10.6

10.7

10.8

10.9

10.10

ABJIGHUS, UCHONB3ys (U3MUECKHE BEIWYMHBI: JaBJIECHHUE Tras3a,
TEMIEpaTypa, CpPeOHSAs KUHETHYeCKas HSHEprusi XaoTHYECKOIo
JNBUKEHUS MOJIEKYJ, CpeJHEKBaJpaTU4YHasi CKOPOCTb MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHSs OHeprus, pabora Trasa,
KO3 (UIIMEHT TMOJEe3HOro JEHCTBUS TEIUIOBOTO JIBUraTels; IpHU
ONHCAaHUU MIPaBUWIBHO TPAaKTOBATh buznyeckuit CMBICIT
UCIIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS M E€IUHULbI, HAaXOIWUTb
(opMyIibl, CBS3bIBAIOIINE JAaHHYIO (U3NYECKYIO BEIMUUHY C IPYTHMHU

BCJIMYHMHAM

OnuceiBaTh H3y4YeHHBbIE OJEKTPUUYECKHE CBOWCTBA BEIIECTBA U
JJICKTPUYECKUE  sIBIICHUS  (MPOIECChl), HCHONB3YysS  (pusnyeckue
BEIMYUHBL:  JJIGKTPUUECKUI  3apsil,  DJIEKTPHYECKOE IO,
HaHpﬂ)I(éHHOCTB nojisl, MOTCHIHAJI, Pa3HOCTb IMMOTCHIUAJIOB; IIPU
ONMCAaHWH TIPAaBUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICI UCIIOJIB3YEMBIX
BEIMYUH, WX OOO3HAYCHUsT W CIWHUIIBI; YyKa3blBaTh (HOPMYIIH,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYMHY C JAPYTUMH

BEIn4nHaMu

aHAIM3UPOBaTh (PU3WYECKHE TIPOLECCHl U SIBJICHUS, HCIOIb3Ys
¢u3nyecKkrue 3aKOHbI U MPUHLUIIBLI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n Il 3akonsl HproTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPIHH,
3aKOH COXPaHEHUs UMITYJIbCa, IPUHIINI CYNEPIO3ULIUN CUJI, IPUHIINI
paBHONpPAaBUs HMHEPUMAIBHBIX CHUCTEM  OTCUETA; MOJEKYJAPHO-
KMHETHYECKYI0 TEOPHUIO CTPOEHHUsS BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpeIHEM KHHETUYECKON SHEPruu TEIUIOBOIO IBUKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMIIepaTypoi, MEPBBIA 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpaHEHHUsl DJEKTPUYECKOro 3apsiaa, 3akoH KyioHa; npu 3ToM
pasnuyath CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPOXCHHE M YCIIOBUS (TPAHUIIbI, 00JIACTH ) TPUMEHUMOCTH

OOBACHATL OCHOBHBIE MPHUHIMIBI JEHCTBUS MAIllUH, MTPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pasziuyaTh YCJIOBUA HX O€30MacHOTo

HCIIOJIBb30BaHUA B HOBCGI[HGBHOﬁ KHU3HU

BBIMOTHSTE SKCIIEPUMEHTHI 110 HUCCIIEAOBAHNIO (PU3NYECKUX SBICHUH 1
MIPOIIECCOB C MCIIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (OopMyIHpOBaTh MpodiaeMy (3a7ady) M THIOTE3y Yy4eOHOro
OKCIIEPUMEHTA,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKECHHOTO

000pyI0BaHUs, TPOBOUTH ONBIT B (HOPMYIIUPOBATH BEIBOIBI

OcyiecTBisATh MpsIMblE U KOCBEHHBbIE HW3MEpPEHHs] (PU3UUECKUX

BCJIMYHMH, IIPpU 3TOM BI)I6I/IpaTB OINTUMAJbHBIA CIIOCO0 HN3MCPCHUA U



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OICHKH! HOFpCI.HHOCTGfI I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBHCHUMOCTH MEXKAY (U3UUESCKUMHU BEITHUYMHAMH C
WCIIOJIb30BAHUEM TPSMBIX HM3MEPECHHI;, TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl TOJYyYCHHOW 3aBHCHMOCTH
(bu3MYECKUX BEIWYHMH B BUJE TAOIUIl U TPadHKOB, JeNIaTh BBIBOIBI IO

pe3ylibTaTaM UCCICAOBAHUA

CoOnromate mpaBuia  0e30MacHOrO  TpyJa TpU  TPOBEICHHUH
UCCIICIOBaHM B  paMKaXx yd4eOHOro DKCIIEPUMEHTa, Y4eOHO-
MCCIIEIOBATENIbCKOM W TIPOEKTHOM AEATENBHOCTH C HCIIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PY10BaHUS

Pematp pacuérHble 3aauu ¢ SBHO 3aJaHHOU (PU3MUYECKON MOJEINbIO,
UCTIONB3Yysd (PU3MUECKUE 3aKOHBl M TPHUHIIMIIBI, HA OCHOBE aHajH3a
yCIIOBUSL  3a/ladyd  BbIOMpaTh  (U3MUECKYI0 MOJENb, BBIACISTH
¢buznvecKkrue BEIMYMHBI U (HOPMYIIBI, HEOOXOIUMBIC ISl €€ PEIIeHHUs,
MIPOBOJIUTH PACUYETHI U OLEHUBATH PEABHOCTD TOJYyYEHHOTO 3HAUYCHUS

(bu3HYECKON BEITUINHBI

Pemars Ka4eCTBEHHBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LIETIOYKY PACCYKICHUI C ONOPOW HA U3y4YEHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (1)I/ISI/IIIGCKI/IG SABJICHUA

Hcnonp3oBaTh TOpU  pelICHHMM YYEOHBIX 3aJad  COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl TOMCKa, CTPYKTYpPHpPOBaHUS,
UHTEPIIPETAllMM U TPEJCTABICHUS y4eOHOW U HAy4YHO-IOIYJISIPHOM
uHpOpMAaIUY, TOTYYSHHOM M3 PAa3TUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJM3UPOBATh MOJIyYaeMylo HHPOPMALIUIO

[TpuBOANTE TpUMEPHI BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IMPOLIECCOB OKPY>KAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

Hcnonp30BaTh TEOpPETUYECCKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOMN
KU3HH 1)1 o0ecrieueHrs 0€30macHOCTH MpH OOpaIIeHUH ¢ MpuOopaMu
U TCEXHUYCCKUMU YCTPOfICTBaMI/I, A1 COXpPaHCHUA 30pPOBbA U

COOJIOICHHSI HOPM JKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIICH cpeie

PaGoTtaThk B rpymnme ¢ BBIMOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUpOBaTh  paboOTy  TPYNMNbl, PALUOHAIBHO  PACIpenemsaTh
0053aHHOCTM M IUIAHUPOBATb JESATEIBHOCTh B HECTaHAAPTHBIX
CUTyallUsiX, aJIeKBaTHO OLIEHMBATh BKJIaJ KaXXIOr0 U3 YYaCTHUKOB

IPYyNIBl B pelIEHHE paccMaTpruBaeMoil mpoOaemMbl



11 KIIACC

Kon
MPoOBEPAEMOro
pe3yJbTarTa

11.2

11.3

11.4

IIpoBepsiemble npeAMeTHBbIE Pe3yJbTAThl 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOW MPOrPaMMBbI CpPeJHEro o01ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMeEpax polb U MECTO (PU3MKH B
(bOopMHpPOBaHUN COBPEMEHHOW HAayYHOW KapTUHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUUYECKON AEATEIbHOCTU

J0JIeH, IeJIOCTHOCTD U €AMHCTBO (PM3UYECKOM KapTUHBI MUpa

Y4YUTHIBATh TPAHUIIBI IPUMEHEHHS U3yUEHHBIX (PU3HMUECKUX MOJIEICH:
TOYEYHBIN AIEKTPUUYECKUHN 3aps, siAepHas MOJelb aToMa, HyKJIOHHAs

MO/IESIb ATOMHOTO si/ipa NP pPEelIeHUH (PU3NUYECKUX 3a]au

PacnioznaBate (usnueckue siBjaeHUs (Imporecchl) U OOBACHITh UX HA
OCHOBC 3aKOHOB SJICKTPOAWMHAMUKN u KBaHTOBOU q)HSI/IKI/I:
ANIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHUTOB,
AJIEKTPOMArHUTHAS WHAYKIUS, JEHCTBUE MArHUTHOTO TIIONIsI  Ha
IMPpOBOAHUK C TOKOM H I[BI/I)KYHII/If/'ICSI 3apsaa, SJCKTPOMArHHUTHBLIC
Kose0aHus ¥ BOJHBI, MPSIMOJMHEHHOE pacHpOCTPaHEHUE CBETa,
OTpaXEHHE,  TpEeIOMIICHUE,  UHTephepeHIys, Audpakius |
MOJIIPU3aIvsl CBETA, JAWCIIEPCUS CBETa, (OTOICKTpUICCKUil A(hdexT
(poroaddekr), cBeTOBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJa, eCTECTBEHHass M  HWCKYCCTBEHHAs

PaauOaKTUBHOCTD

OnuceiBaTh  U3yueHHBIE CBOICTBa  BemiecTBa  (AJIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKHE, IEKTPUUECKYIO MPOBOAUMOCTD Pa3IUYHBIX
Cpel) U DJIEKTPOMArHWTHbIE SABJIEHUS (MPOLIECCHI), HCHOJB3Ys
¢usnyeckue  BEIMYUHBL:  DJIEKTPUYECKHH  3apsi, cuia  TOKa,
JIEKTPUYECKOE  HANpPSHKEHHE,  JIEKTPUUYECKOE  CONMPOTUBIICHUE,
pasHocTh moteHimanoB, DJIC, pabora Toka, WHAYKIMS MarHUTHOTO
noss, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KaTyILKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEpHOJ U 4YacToTa
Kosie0aHui B KoyieOaTeIbHOM KOHTYpE, 3apsj U CUila TOKa B Ipoliecce
rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KoJIe0aHUH, ¢dokycHoe
paccTosiHUE W ONTUYECKas CWJIa JIMH3bIL, MPU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCHOJNB3YEMBIX BEIUYMH, HX
00O3HAYeHHUs W EIUHMIbI, YKas3blBaTh (HOPMYJIbl, CBS3BIBAIOLINE

JTaHHYI0 (PU3MYECKYI0 BETUUYHMHY C IPYTUMH BeIMYMHAMHU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuckiBaTh U3yYCHHBIC KBAaHTOBBIC SIBICHUS U MPOLECCHI, UCTIONb3YS
¢bu3nUecKkue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI W YacTOTa CBETa, JHEPTUs W HUMIYJbC (POTOHA, MEPHOJ
nojypacmnaja, DSHEpPrus CBsI3M AaTOMHBIX siep; MpPU OMUCAHUU
MPaBUJIIBHO TPAKTOBATh (PM3MYECKUN CMBICT MCIOIb3YEMbIX BETUYHH,
uxX 0003HAUYEHHUS M €JUHUIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTAHHYI0 (PU3MYECKYIO0 BEIUYUHY C IPYTUMHU BEIUYMHAMHU, BHIYUCIISATD

3HA4YCHUC (I)I/ISPI‘IGCKOP'I BCIMYHMHBI

AHanu3upoBaTh (U3MYECKHE TIPOLECChl U SIBICHUS, MCIIOJb3YS
¢buznueckue 3aKOHBI M TOPUHOUOBL:  3akoH Owma,  3aKOHBI
MOCJIEZIOBATEIbHOTO W TMApajUIeIbHOIO COEJUHEHHS] IPOBOIHHUKOB,
3akoH J[xoyns — JleHna, 3aKOH 2J€KTPOMArHUTHOM MHIYKIWMH, 3aKOH
NPSIMOJIMHEHHOTO pacpOCTPaHEHUs! CBETAa, 3aKOHBI OTPAXKEHHsI CBETA,
3aKOHBI ~ TPENIOMJIEHUS  CBETa, ypaBHEHHME  OWHINTEHHA IS
dbotoadderra, 3aKOH COXpaHCHHS DHEPrUU, 3aKOH COXpPaHCHHS
UMITYJIbCA, 3aKOH COXPAaHEHHS DIIEKTPUYECKOrO 3apsjaa, 3aKoH
COXpPaHEHHUsT  MaccoBOrO  YHWCia, TMOCTyidarel  bopa,  3akoH
pPaIMOAaKTUBHOTO pacmajga; Npu 3ITOM pPa3indaTrh CIOBECHYIO
(GbOopMyIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BbIpaKEHHE U YCIOBUS

(rpaHubl, 061aCTH) IPUMEHUMOCTH

OHpCILCJ’IHTB HAIpaBJICHUEC BCKTOpAa HWHAYKIHMK MAarHuTHOI'O II0JIA

IIPOBOJAHMKA C TOKOM, CUJIbI AMniepa u cuiibl JlopeHna

Ctpouth ¥ ONHUCHIBaTH M300paKEHUE, CO3/1aBA€MO€  IIJIOCKUM

3€pKajiOM, TOHKOW JIMH301

BEIMONHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKHX SBICHUN U
MPOIIECCOB C UCIIOIB30BAHUEM IPSMBIX M KOCBEHHBIX M3MEPEHHIA; TPU
3ToM (opmynupoBaTh mpodieMy (3adady) M TUNOTE3y Yy4eOHOTro
OKCIIEPUMEHTA,  COOMpaTh  YCTAaHOBKY M3  IPEIJIOKECHHOTO

000pyI0BaHUs, TPOBOUTH ONBIT B (HOPMYIIMPOBATH BEIBOIBI

OcymiecTBisATh TpsSMbIE W KOCBEHHBIE HW3MEPEHHS (PUIUICCKUX
BEJIMYHUH, MPHU ATOM BBIOMpATh ONTHUMAIBHBIA CIIOCO0 HM3MEpPEHHS U

HCIIOJAB30BAaTh U3BCCTHBIC MCTOAbI OICHKHU HOFpCI.HHOCTGfI I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HUCIOJIH30BAHUEM
OpSAMBIX HM3MEpPEHHH; TpU OSTOM KOHCTPYHUpPOBaTb YCTaHOBKY,
(GuKcUpoBaTh pe3yJbTaThl MHOJYYEHHOM 3aBUCHUMOCTH (PU3UUECKUX
BEJIMYUH B BHJE TaOJHIl ¥ TPAQUKOB, JIENaTh BEIBOJBI 110 PE3yIbTaTaM

HUCCICO0OBaHUA

CobOmonaTte mpaBmia 0O€30MacHOrO TpyAa IMpH  NPOBEACHHUH



11.13

11.14

11.15

11.16

11.17

11.18

11.19

UCCIIeIOBaHUH B paMKax Yy4eOHOro »HKCIepUMEHTa, YydeOHo-
HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JESATEIBHOCTH C UCIOJIb30BAaHUEM

M3MEPUTEIBHBIX YCTPOUCTB U Ja00PaTOPHOT0 000PYIOBaHUS

Pemarp pacuérHble 3aauu ¢ SBHO 3aJaHHOU (PU3MUYECKON MOJEINbIO,
UCTIONB3Yysd (PU3MUECKUE 3aKOHBl M TPUHIIMIIBI, HA OCHOBE aHajH3a
yCIIOBUSL  3a/ladyd  BbIOMpaTh (U3MUECKYI0 MOJENb, BBIACISTH
¢buznvecKkrue BEIMYMHBI U (HOPMYIIBI, HEOOXOIUMBIC ISl €€ PEIIeHHUs,
MIPOBOJIUTH PACUYETHI U OLEHUBATH PEATBHOCTD TOJYYEHHOTO 3HAYCHUS

(bu3HYECKOl BEITUYNHBI

Pemars Ka4eCTBEHHBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LIETIOYKY PACCYXKICHUI C ONOPOW HA U3y4YEHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (1)I/ISI/IIIGCKI/IG SABJICHUA

Hcnonb3oBaTh NOpU  pelICHUMM Y4YeOHBIX 3aJad  COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl IOMCKA, CTPYKTYpPHpOBaHUS,
UHTEPIIPETAllMM U TPEJCTABICHUS y4eOHOW U HAyYHO-IOIMYJISIPHOM
uHpOpMAaLUY, TOTYYSHHOM M3 PAa3TUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJM3UPOBATh MOJIyUYaeMyto HHPOpPMALIUIO

OOBSICHATh NPHUHIMIIBI JCHCTBUS MAIINH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3nyaTh YCJIOBUS UX OE30MAaCHOTO HCIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HU

[IpuBOaMTE TIPUMEPHI BKJIAAAa POCCHHCKHX M 3apYOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE TPOLIECCOB OKPYKAOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

Hcnonp30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B MOBCETHEBHOM
KHU3HH U1 o0ecrieyeHns: 0€30MacHOCTH IpU 00paleH!H ¢ IpudopaMu
U TEXHUYECKUMH YCTPOWMCTBAMM, MJISi COXpPaHEHUs 370pOBbi U

cOOJTI0ICHHUST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIICH cpefie

PaGotate B rpymme ¢ BBINOJHEHHWEM PA3IMYHBIX COIMATIBHBIX pOIEH,
IUIaHUpOBaTh ~ pabOTy  TIpyNmbl,  PalMOHAIBHO  pacHpeAessTh
O0s3aHHOCTH W IUIAHUPOBATh JEATEIIBHOCTh B  HECTAHIAPTHBIX
CUTyallusX, aJeKBaTHO OICHMBATh BKJIAJ Ka)XIOTO W3 YYaCTHHKOB

IPYIIIBI B PELIEHUE pacCMaTpUBAEMO MTPOOIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon Konx nposepsiemoro
pa3jiena 3JIeMEHTA

IIpoBepsieMmble 3JIEeMEHTHI CO/IEPKAHMS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHWA

1.1

1
1.2
2
2.1.1
2.1.2
2.1
2.13

®uzuka — Hayka o npupoae. Hayunbie
METOABbI [TO3HAHUs OKpyKarouero Mupa. Poib
SKCIIEPUMEHTa M TEOpUM B  Ipoliecce

MO3HAHUS TPUPO/IBI. DKCIIEPUMEHT B (pr3HKe

MonenupoBanue (uU3MYECKUX SBICHUH U
nponeccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TEOpHH. I'paHUIBI IPUMEHUMOCTH
buznyeckux 3aKOHOB. [TpuHIMn
coorBercTBUs. Poib M MecTo (U3MKK B
dbopMHUpOBaHUH COBPEMEHHON  Hay4HOU
KapTUHBI MHpa, B MIPaKTUYECKOU

NEITEILHOCTH JTIOIEH
MEXAHUKA
KMHEMATHUKA

Mexaaudeckoe JABMXKXCHUC. OTHOCHUTENBHOCTh
MCXaHHUYCCKOI'O ABMIKCHUA. Cucrema orcuéra.

Tpaexropus

Ilepemenienue, CKOpOCTh (CpeaHss CKOPOCTH,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUaTbHOW TOYKH, WX IMPOCKIMH Ha OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 31 PaBHOYCKOPEHHOE
MPSAMOJIMHEITHOE JIBUKEHUE. I'padpuxn
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHUS, Iy TH u nepeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPCMCHU



2.2

2.2.1

222

223

224

2.2.5

2.2.6

CBobOoHOE TazieHne. Y CKOpeHue CBOOOIHOTO

HaacHUs

KpuBonnHeiinoe nBukeHue. PaBHOMepHOe
JBWKEHHE  MAaTEepUajbHOM  TOYKH IO
OKpPYHOCTHU. YTIIOBasi CKOPOCTh, JIMHEHHasA
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOoCTpEMUTEIIBHOE YCKOPEHUE

Texnuueckue yCTPOMCTBA: CIIUIOMETD,

JABMOKCHUC CHapsa0B, HCIHBIE W PEMCHHBIC

nepeaadu
IIpakTnueckue paboThL. N3mepenue
MTHOBEHHOM CKOPOCTH. Hccnenosanne

COOTHOILIEHUS MEXIY MyTSIMH, MPOIIEeHHBIMU
TEJIOM  3a  TOCJEI0BaTEelIbHbIE  pPaBHbIE
IPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUKEHUM C HayaJbHOM CKOPOCTBIO, PaBHOM
HyJto0. V3ydenue ABMKEHU IIapHKa B BSI3KOH
xuakoctu.  W3yueHwe  ABMKEHUs — Tena,

6pOHleHHOFO TOPU30HTAJIBHO
JTIMHAMUKA

[TpuHIMI OTHOCUTEILHOCTH TI'annies.
IlepBolii 3akoH HproTroHa. HMHepuuanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHiun cynepno3unuu

CHuil

Bropoii 3akoH HbproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCUYETA
(UCO). Tperuit 3akon HploTona s

MaTepUaIbHBIX TOUEK

3aK0H BCEMHUPHOTO TAroTeHus. Cuia TsSHKECTH.
[TepBas kocMHuueckast CKOpocTh. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJBXEHUST M  CWIa TPEHUS  TOKOS.

Koaddumument tpenus. Cuita conpoTHUBICHUS



23

2.2.7

2.2.8

229

2.2.10

23.1

232

233
234

235

2.3.6

2.3.7

pUu ABUKCHUU TCJIa B JKUAKOCTU HUJIU I'a3eC

HOCT}’HaTCJ'II)HOG " BpalmaTeCIbHOC IABHMXCHUC

a0COIOTHO TBEPAOTO Tea

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpAalllCHHUS.
[Ineyo cunbl. YcaoBUA paBHOBECHS TBEPIIOTO
tena B UCO

TexHudeckue  yCTpPOMCTBA:  IOMLIUITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

[Ipaktuueckue padoTel. 3yueHue nBUKEHUS
Opycka 10 HaKJIOHHOM TUIOCKOCTH TOJ
JICHCTBHEM HECKOJIBKUX cwil. MccnepoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIINX
B jAepopmMupyeMOil TpPyKHMHE U PE3UHOBOM
oOpasiie, OT BeIMYMHBI HX JedopMaluu.
HccenenoBanue yciioBui paBHOBECHS TBEPIOTO

TCJIa, UMCHOLICTO OCh BpallICHUSA

3AKOHBI COXPAHEHNMA B MEXAHUKE

Nmnynbc wmaTepuasbHOM TOYKH, CHUCTEMBI
MaTCprUaJIbHBIX TOYCK. I/IMHy.]IBC CUJIbI U

HN3MCHCHHUEC UMITYJIbCa TCJIa

3akoH coxpaneHuss wumnyiasca B HCO.

PeakTuBHOE OBHIKCHUE
Pabora cuiiet
MoIIHOCTD CHJIBI

Kunernueckas SHEPIHUA MaTepI/IaJILHOﬁ TOYKH.

Teopema 0 KHHETHYECKOW SHEPTUU

[TorenumnanbHas sHeprusa. lloTeHuunanbHas
SHEprus YIpyTO nedopMupoBaHHOM
npyxuHbl. [loTeHIManbHass »dHeprus Tena

BOJIM3M MOBEPXHOCTH 3eMIIH

HOTGHHI/IaHBHBIe N HCNOTCHLHMAJIBHBIC CHUIIHI.
CBs3b paGOTLI HCIIOTCHIMAJIBHBIX CHUII C
U3MEHCHHUEM MEXaHHYECKOM SHEpPIrun

CHCTCMBI TCII. 3akoH COXpPaHCHUA



3.1

2.3.8

239

2.3.10

MEXaHUYECKOM dHEPrun

VYnpyrue u HEyIpyrue CTOJIKHOBEHHUS
TexHuuecKkrne YCTpOWCTBA: IBUKEHHE DAaKeT,
BOJIOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[Ipaktuyeckne paboTel. M3yuyeHue CBsI3U
CKOPOCTEH TeJI TMpU HEyNpyroM yjape.
HccnenoBanne cBsi3u  pabOTBl  CWIIBI  C

M3MEHCHHEM MEXaHMISCKOM SHCPIrUU TCjIa

MOJIEKVYJISAPHA S ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBbBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM

3.1.1

OcHOBHBIE HOJIOKEHHUS MOJICKYJISIPHO-
KUHETUYECKON TEOPHH. BbpoyHoBckoe
newkenue. Juddysus. Xapakrep IBHKESHUS U

B3aMMOJENCTBHUS YaCTHUII BEIIESCTBA

Mogaenu CTpoe€HMS Ta30B, KUIKOCTEH W
TBEPABIX Tel ©W  OOBSICHEHHE  CBOICTB

BEIECTBA HA OCHOBE ITUX MOJENEH

Macca w™onekysn. KonudecTtBo BemecTsa.

[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

Mogens  upeansHoro  rasa.  OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKO

TCOpHU UACAILHOTO ra3a

AOcomoTHas TeMIiepatypa Kak Mepa cpeiHei
KWHETHUYECKOW SHEPrMH TEIUIOBOIO JBUXKEHUS

yactul rasza. [llxkana remneparyp KenbBuna
VYpaBuenne Kunanelipona — Menneneesa.
3akon anpToHa

I"azoBbie 3akoHBI. M30mpo1iecchl B UaeaaIbHOM
ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BEIIECTBA:
u30TepMa, U30Xopa, n3odapa

Texnuueckne YCTpOWCTBA: TEPMOMETD,

6apometp



3.1.10

3.2.1

322

323

324

3.2

3.2.5

3.2.6

3.2.7

3.2.8

[TpakTueckue paboTel. M3mepeHue Macchl
BO3JyXa B KJIacCHOM komHare. MccnenoBanue
3aBHCHMOCTH MEX]ly TTapaMeTpaMH COCTOSTHHS

Pa3peKEHHOTO Ta3a

OCHOBbI TEPMOJIMHAMUKA

TepmonuHamuueckass cucrema. BHyTpeHHsA
DHEPrusl TEPMOIUHAMMYECKOH CHUCTEMBI H

CIIOCO0BI €6 NU3MEHEHUS

KonnyectBo Temnotel U padora. BHyTpeHHss

OHEPTIHA OAHOATOMHOI'O NACAJIBHOT'O Ira3a

Bunpl Temmonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, H3Iy4deHHe. TemnoéMKocTh Tena.
VienpHast TEIIOEMKOCTH BelecTBa. Pacyér

KOJIMYCCTBA TCTIJIOTHI IIPpU TCTUIOIIEpCaaiuc

IlepBolii 3aK0H TepMoarHAMUKH. [IpuMmenenne
IIEPBOTO 3aKOHa TEPMOJIVHAMUKH K
u3omnpoueccaMm. I'paguueckas MHTEpIIpeTaLUs]

paboThI Taza

TemmoBble mamuHbl. [IpuHIUMIBL  OElCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanusi SHEPrUn
B TeIIOBbIX MamuHaXx. KoaddumueHt
nosiesHoro  neWctBus  (manee —  KIIJ)

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

Bropoii 3aKOH TEPMOJVHAMUKH.
HeoOpatumocTs mpomeccoB B MPHPOJE.
Tennossle JIBUTaTEIIH. OKOJI0rn4ecKue
poOJIeMBI TEIII0IHEPTETUKU

Texnuueckne YCTpOWCTBA: J(BUTaTeIIb
BHYTPEHHETO CTOpaHHs, OBITOBOM

XOJIOAWJIbHUK, KOHAUIIUOHEP

[TpakTueckue padotsl. I3Mepenue yaenbHoM

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEHHIECBA. ®A30BbLIE ITEPEXO/IbI

33
3.3.1

[TapoobpazoBanue u KoHAeHcarus. Mcnaperue



4.1

332

333

334

3.3.5

3.3.6

3.3.7

4.1.1

413

4.14

4.1.5

u KUTICHHE. VY nenbHas TeIJI0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl

KHUIICHUA OT JaBJICHHUA

AOCONIOTHAasT M OTHOCHTEILHAS BJIAXKHOCTh

Bo3ayxa. HacelmenHslil map

TBépmoe  Teio. Kpucrannuueckue u
amopdHbIe Tenma. AHH3OTPONHS  CBOMCTB
KPHUCTAJUIOB. Kunxue KPUCTAJLIBI.
CoBpeMeHHbIE MaTEpHUaIbI

[InaBnenne w® KpuUCTAIM3aLMs. Y IEJIbHAA
teruioTa muasneHus. CyOnumanus

YpaBHEeHHE TEIIOBOTO OamaHca

TexHuueckue yCTpPOWCTBA: THUTPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MOJIyYEHUSI COBPEMEHHBIX MaTEpHAJIOB, B TOM
YHUCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
IIpakTHueckue paboTsI. N3smepenue

BJIAXKHOCTH BO3ayXa

OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

DneKkTpu3anus Tei. DIeKTpudeckui 3apsa. Jsa

BUA SJICKTPUUCCKUX 3apsA10B

HpOBO,Z[HI/IKI/I, AUDJICKTPHUKHN n

IIOJIYITPOBOTHUKH
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

B3aumopeiictBue 3apsa10B. 3akoH Kynona

DnexTpuueckoe rnoJe. Hanpsxénnocts
AIEKTPUIECKOTO TOJISL. [TpuHIMD
Ccylneprno3uuuu.  JIMHMM ~ HAOpsSOKEHHOCTH

AIIEKTPHUYECKOTO TIOJIS
PaGota cHiI  3IEKTPOCTATHYECKOTO  TIOJISL.
[Torennman. Pa3HOCTh MOTEHIIMAIOB

[TpOBOMHUKN ¥ AMAJICKTPUKU B MOCTOSTHHOM

ANeKTpUdYeckoM  moje.  JludnekTpuueckas



4.2

4.1.10

MMPOHUTTACMOCTb

DNEKTPOEMKOCT. Konpencarop.
DNIEKTPOEMKOCTh IJIOCKOTO  KOHJIEHCATopa.

DHeprus 3apsHKEeHHOTO KOH/IEHCATopa

TexHuueckne  yCTpOMCTBA:  AJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKAs 3alluUTa,
3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED

IIpakTnueckue paboThL. N3mepenue

ANEKTPOEMKOCTH KOHJIEHCATOPA

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

4.2.1

4.2.2

423

424

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

CPEJIAX

VYcnoBuss  CyIIeCTBOBAaHUS  MOCTOSHHOTO
ANEKTPUIECKOTO TOKa. McTounuku Toka. Cuna
Toka. [[loCcTOSIHHBIN TOK

Hanpsiokenue. 3akon Oma 1151 ydacTka Henu
DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEJIBHOE
CONPOTHUBIICHUE BEILIECTBA
[TocnenosarenbHoeE, napajieNbHOE,
CMEIIaHHOE COENHEHHUE TPOBOAHHUKOB
Pabota anexTpuueckoro Toka. 3akoH J[>xoyis
— Jlenma

MoIIIHOCTD MEKTPUYECKOTO TOKA
anekTponaBwkymias cuna (manee — DJC) u
BHYTpPEHHEE CONPOTUBIICHUE MCTOYHUKA TOKAa.
3akon Owma s TOJMHOW  (3aMKHYTOW)
anekTpudeckoil nenu. Koporkoe 3ambikaHne
DJNIeKTpOHHAs MIPOBOJIUMOCTD TBEPBIX
METaJJIOB.  3aBUCUMOCTb  COIPOTHUBIICHUS
METaJUIOB oT TEMIIePaTyPhl.
CBepXnpoBOAMMOCTh

DJIeKTpUYeCcKuid TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX ITyYKOB

[TomynpoBonnuku. CoOCTBEHHAs M IPUMECHAs



4.2.11
4.2.12
4.2.13
4.2.14
11 KIIACC
Kon Koanposepsiemoro

paszeina  djeMeHTa
4

MMpOBOANMOCTE HOJYHIPOBOAHHUKOB. CsoiicTBa

p-n nepexoja. [loxynpoBogHIKOBBIE TPUOOPHI

ONEeKTpUYEeCKMH  TOK B DJIEKTPOJIUTAX.

DNEeKTPOIUTHYECKAS JUCCOLIAAITHSI.
DnexTpoauns3
DNIEKTPUYECKUI TOK B rasax.

CaMOCTOITEIbHBIA W HECAMOCTOSATEILHBIN
pa3p;111. PaB.HI/I‘-IHI:IC TUIIBI CaMOCTOATCIBHOI'O

paszpsaa. Monnus. [Tnazma

TexHuueckne YCTpOWCTBA: aMIiepmerp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
AIIEKTpOHArpeBaTeIbHbIE npuOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COINPOTUBIICHUS, BaKyyMHBIN MO/,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJ'IyrIpOBO[[HI/IKOBI)H\/JI Anoa, raJlbBaHHUKa

[TpakTueckue paboTHI. N3yuenue
CMEILIAaHHOTO COEIMHEHHSI PE3UCTOPOB.

WU3smepenne OJIC UCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnpotusieHus. Habmonenue

AIIEKTPOIIH3a

IIpoBepsieMble 3JIeMEHTHI CO/IEPIKAHMS

OJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAY KW A

4.3.1

4.3

432

TlocTrostHHBIE MarHuTbl. B3auMmoaencTBue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe 1mone. Bekrop MarHuTHOM
nHAyKOud.  IlpuHnun  cyneprnosunuu.
Jluaun marnutHOM wmMHAykuuu. Kapruna
JIMHUM  MAarHuTHOW  MHAYKUHUH  TMOJIA

IIOCTOAHHBIX MAarHuTOB
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4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

4.3.15

MarsnuTHOe 1O0JIe NMPOBOJAHHKA C TOKOM.
KapTuna nuHMil OIS JUIMHHOTO MPSIMOTO
MIPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumopeiicTBue MpoBOIHUKOB C

TOKOM
Cuna Amnepa, €€ MOyJIb U HalIpaBJICHUE

Cuna JlopeHua, €€ MOIyJIb U HalpaBJICHUE.
JIBrokeHue  3apspDKEHHOM — 4acTUIBl B
OJTHOPOJHOM MarHuTHoM Tone. Pabota

cunel JlopeHna
SIBiIeHME DIIEKTPOMArHUTHOW HHAYKIUH
[ToTok BeKTOpa MarHUTHOM MHYKIIUU

O/1C uaayKuMU. 3aKOH IEKTPOMAarHuTHOM
unnykunn Papanes

BuxpeBoe anextpuueckoe mome. IC
WHAYKIUU B TPOBOJHUKE, JBHXKYIIEMCS
MOCTYHATEIFHO B OHOPOJHOM MAarHUTHOM

nojue

[IpaBuno Jlenna

WHIyKTUBHOCTB. SIBIICHHE CaMOWHIYKIIHH.
S/1C camouHIy KU

DOHeprusi MarHUTHOTO TIOJII KaTyIIKH C

TOKOM
BHGKTpOMaFHI/ITHOC II0J1I€

TexHuueckre  yCTpPOMCTBA:  MOCTOSIHHBIC
MAarHurThI, 9JICKTPOMArHUTEI,
AIIEKTPOJIBUTATETb, YCKOPUTEIU

SJICMCHTAPHBIX YaCTUll, ”THAYKIUOHHAA ICYb

IIpakTrueckue paboThI. N3yuenue
MArHUTHOTO TIOJISI KATylIIKH C TOKOM.
HccnegoBanue JEMCTBHUS  IIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TokoM. MccrienoBanue

SIBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUN



5 KOJIEBAHUMA 11 BOJIHBI
MEXAHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHW A

Konebarensaass cucrema. CBoOOIHEBIE

Kosnebanus. [apMoHMYEecKHe KoyeOaHuUs.
5.1.1

[lepmon, wacrora, ammuTysa u ¢asza

KoJieOanuit

[IpyxvHHBI MasTHUK. MartemaTH4ecKun

MasATHHUK

YpaBHCHHE TapMOHHYECKUX KOJIeOaHUH.
5.1.3 Kunematuueckoe " TUHAMHYECKOE

OMHCAHUE KOJIE0ATETbHOTO IBMKECHUS

[IpeBpamenue SHEPIUH pu
rapMoHHYecKux  KoneOaHusix.  CBs3b
5.14 AMILUTATY b KoJieOaHui HCXOAHOMN
BEJIMYMHBI C aMIUTUTYJaMU KoyeOaHUil e

CKOPOCTH U YCKOPEHUs

Konebarensubiii  koHTyp. CBOOOIHBIC
5.1 3JIEKTPOMArHUTHBIE KoJIeOaHus B
UeaJbHOM  KOJeOaTeNbHOM  KOHTYDE.
AHanoruss MeXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMH KOJICOAHUSIMU.

®opmyna Tomcona

3aKOH COXpaHEHHsI SHEPIrUu B UACATHLHOM

Kose0aTeTbHOM KOHTYPE

BbIHyX/IeHHbIE MEXaHUYECKHE KOoJIeOaHMUs.
Pesonanc. Pe3onanchHas KpHuBasl.
BrinyxeHHbIE 3JIEKTPOMAarHUTHbIE

KoJicOaHusl.

[lepemennbiii  Tok.  CuHycOuAalbHBIMN

IIEPEMEHHBIH TOK.

MomHoCTb IIEPEMEHHOTO TOKa.
5.1.9 AMIUTMTYTHOE W JCHCTBYIOIIEE 3HAUYECHUE

CHJIbI TOKA U HAIIPSIZKCHUS

5.1.10 Tpancdhopmatop. [IponsBoacTso, mepegada
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5.1.11

5.1.12

U NOTpeOsIeHne 3JIEKTPUUYECKOW SHEpPIrHH.
DKOJIOTrHYECKHE PUCKU MPU MPOU3BOJACTBE
JIEKTPUUYECKOW  DHEPTHUH. Kynbrypa
UCIIOJIb30BaHUS AIIEKTPOIHEPTUU B

MOBCEIHEBHOM KM3HU

TexHuveckue ycTpoicTBa: cercMorpad,
AJIEKTPUYECKUI 3BOHOK, JINHUU

aJIeKTporepeaayd

[Ipaktnueckue pabotel. MccrnemoBanue
3aBUCUMOCTH TEpUOJIa MAJIbIX KOJeOaHHUH
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaccChl
rpy3a. MccienoBanre nepeMeHHOTO TOKa B
Lenu U3 TOCJIEN0BAaTeIbHO COETUHEHHBIX

KOHJEHCATOPa, KaTyIIKH U PE3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

523

524

525

5.2.6

5.2.7

MexaHnuueckue BOJIHBI, YCIIOBHSI
pacnpoctpanenus. [lepuon.  CkopocTh
pacrnpocTpaHeHHss W JUIMHA  BOJIHBL.

HonepeqHHe " MPOAOJIbHBIC BOJIHBI

WuTepdepenius u TQpakus

MEXaHNYCCKHUX BOJIH

3Byk. CKOpoCTh 3ByKa. I'pOMKOCTH 3BYKa.

Bricora Tona. Tem0p 3ByKa

ONEKTPOMarHUTHbIE  BOJHBIL. Y CJIOBHS
U3Iy4EHUsI  DIIEKTPOMATHUTHBIX  BOJIH.
B3anmMHuas opuenranusa Bexktopos E, B u v

B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHWe, MPEIOMIICHUE, MOIIpH3aLus,
madpakuusi, wuHTepdepenuus. CKoOpocTh

SJICKTPOMArHUTHBIX BOJIH

IIIxama 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMmeHeHne >IEKTPOMArHUTHBIX BOJH B

TEXHHKE U OBITY

[IpuHIIUTIBI paguOCBSA3M W TEJIEBUJICHUS.
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528

5.3.1

532

5.33

534

535

5.3.6

5.3.7

5.3.8

Panuonoxanmus. aﬂeKTpOMaFHI/ITHOG

3arpsAI3HEHUE OKPYXKAIOLIEH Cpeabl

TexHuueckue yCTpOMCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTBI, yJIBTpPa3ByKOBas
NUAarHOCTHKa B TEXHHUKE M MEIULMHE,
pamap,  paguONPUEMHHUK,  TEJIEBHU30D,

anTenHa, tenedon, CBU-neuyn
OIITHUKA

[IpssMonuHEHOE pacIpoCTpaHEHUE CBETa
B OJIHOPOJIHOM cpene. Jlyu cBeta

OtpaxeHue cBeTa. 3aKOHBl OTPAKECHUS
cBeta. [loctpoenne m300pakeHuii B TIIOCKOM

3epKaiie

IIpenomnenne cBera. 3aKkOHBI IPETOMIICHUS

CBETa. AOCOMIOTHBIH NIOKa3aTelb
IIPEIOMIICHUS
IomHoe BHYTpEHHEE OTpaKEHUE.

[IpenenbHblid yrosl MOJTHOTO BHYTPEHHETO

OTpaXKEHUS

HMucnepcust  cBera. ClOXHBIM  cOCTaB

ocnoro ceera. Llser

Cobwuparore W pacceuBarolIue JUH3HL.
Tonkas nunH3a. DOKYyCHOE pACCTOSHUE W
OIITUYCCKas cuiia TOHKOU JIMH3BI.
[TocTpoeHue n300pakeHUit B COOMPAIOIIIX
W pacceumBalommx JmH3ax. Dopmyna
TOHKOM JMH3bI. YBEJIMYEHHUE, J1aBaeMoe

JIMH30U

[Ipenensl NpUMEHUMOCTH F€OMETPUYECKON

OIITHUKH

Wutepdepennust  cBera.  KorepeHTHbIC
HCTOYHHUKH. YcaoBus HaOII0ICHUS
MaKCUMYMOB u MUHHMYMOB B
UHTEp(PEPEHITMOHHON KapTUHE OT JBYX

CI/IH(l)aBHI)IX KOTCPCHTHBIX HCTOYHHUKOB



Hudpakmuss  cBera.  Judpakumonnas
pemétka. YciaoBue HAOMIOACHHS TIABHBIX
5.3.9 MaKCHUMYMOB pu naJIcHU
MOHOXPOMAaTHYECKOTO cBeTa Ha
IUGPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cBera

TexHuueckue yCTpOMCTBA: OYKH, JIyIa,

¢doroanmapar, MPOSKIMOHHBIA ammapar,

5.3.11 MHWKPOCKOTI, TEJIECKOT, BOJIOKOHHAS
OITHKA, T paKIuOHHAS pemeéTka,
HOJISIPOM L
[IpakTnueckue  pabOTHI. N3mepenue

nokasarens npenomieHus. MccnenoBaHue
5.3.12

CBOMCTB  W300pakeHMM B  JIMH3AX.

Habmronenue aucnepcun ceera
OJIEMEHTDBI CHEHHAHBHOPI TEOPUU OTHOCUTEJIBHOCTH

I'paHuuBl TPUMEHMMOCTH KIIACCHUYECKOU
MEXaHUKH. [TocTynartsl TEOPUHU
6.1 OTHOCHUTEIILHOCTH: MHBAPUAHTHOCTD
MOAYJII CKOPOCTH CBE€Ta B BAaKyyMe,

MPUHIMI OTHOCUTEIBLHOCTH DUHIITEHHA

6 OTHOCHTENLHOCTD OJHOBPEMEHHOCTH.
6.2 3ameUieHHe BpPEMEHU U COKpaIlEHUe
JUTAHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl C 3HEpPrUed M UMIYJIbCOM
6.4 CBOOOJHON YacTHULbl. OHeprus IOKOs
CBOOOHOM YaCTHUIIBI
7 KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKU
®otoHnbl. PopMmyna I1nanka cBsi3u 3HEprun
7.1 7.1.1 dboToHAa C ero 4YactoTol. OHeprus H

UMIyJbC (HOTOHA

7.1.2 OtkpeiTHe U HccaenoBanue Gporodddexra.



7.2

7.3

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

7.3.2

OIBITEI AT. CromneTosa. 3aKOHEI

dororddekra
YpaBHeHue OHHIITEHHA IS
dbotorddekra. «Kpacnas TPaHHIIA
dorodpdexra

Hasnenue cera. Onwitel I1.H. JIeOeneBa
XuMUYecKoe JeUCTBUE CBETA

TexHndeckue ycTpoHCTBa: (OTORIIEMEHT,
doronaTIukK, COJIHEYHas Oarapes,

CBETOUO/I

CTPOEHHME ATOMA

Monpens atoma TomcoHa. OnBITEI
Pesepdopra o uccienoBaHUO CTPOCHHUS

aTomMa. HJ’IaHCTapHaﬂ MOJCJIb aTOMa

[Toctynatel Bbopa. N3nyuenne u
norjonieHrue (GOTOHOB TIPU  MEPEXOe
aToMa C OJHOTO YpPOBHS JHEPruy Ha
npyroi. Bunsl ciektpoB. CrieKTp ypoBHeEM

SHEPTUH aToOMa BOJIOPO/Ia

BonHoBEIE cBo¥icTBa 4YacTHUIl. BOJHEBI e
bporiis. KopnyckynsipHo-BOITHOBOM
nyamusM. Jludpakius 3IEKTPOHOB Ha
KpHUCTaJljIax

CrioHTaHHOE W BBIHYXJCHHOE HU3JIy4YCHHE.
YcTpoiicTBO U IpUHLIKIT paboTHI Jlazepa
TexHuyeckue ycTpOMCTBA: CHEKTPAIbHBIN
aHanmu3 (CIEeKTPOCKOI), Jlazep, KBAHTOBBIN
KOMIIBIOTED

[Ipaktuyeckne  pabotel.  HabOmionenue

JINHEMYaTOro CreKkTpa

ATOMHOE PO

Meroapl HAOMIONEHUS €W PETUCTpAIUU

SJICMCHTAPHBIX YaCTUIL]

OTKpLITI/IC pPaarOaKTUBHOCTH. OnBITHI



Pesepdopna mo ompeneneHuro cocTaBa
pannoakTUBHOrO  u3nydeHus. CBoiicTBa
anbda-, Oeta-, raMmMma-u3nyyeHus. BrnusHue

PaaArOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

OTkpblTHE  TPOTOHA W HEUTpOHA.

Hykmonnass mozens siapa ['eiizenbepra —
7.3.3

WBanenko. 3apsan anpa. MaccoBoe 4uciIo

sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN u

MMO3UTPOHHBIN Oeta-pacmaj. I'amma-
7.3.4

U3ITyYeHUE. 3aKxoH PaMOaKTHUBHOTO

pacmnana

OHeprust CBA3M HYKIOHOB B  sJpe.

7.3.5
Anepurie cuibl. Jlepekt Macchl siapa

Anepuble peakuuu. JlelreHHe W CUHTE3
7.3.6

a1ep

S nepHsiit peaKkTop. TepMmosiiepHbII

cuaTe3. [IpoOiieMbl ¥  TIEPCHEKTHBHI
7.3.7

AIEPHOM  DHEPreTUKU.  ODKOJOTHYECKUE

ACIICKTBI HI[GpHOI\/JI OHCPICTUKU

OnemeHTapHble  yacTHLbl.  OTKpbITHE
7.3.8 II03UTPOHA. DyHIaMEeHTaIbHbIE

B3aUMOJICHCTBUS

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
7.3.9 kamepa BwuibcoHa, sAnepHbIli peakTop,

aroMHas oomOa

[Mpaktuyeckne paboTel. HccnemoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM
dotorpadusam)
SJIEMEHTBI ACTPOOU3UKU

- Bun 3Bé3nHoro neba. Co3Besmusi, sipKue

3B63I[I)I, ITAHETHhI, UX BUAUMOC JIBUXCHUC

Conueunass cucrema. llmaHeTsl 3eMHOU

8.2
rpynnsl.  [ImaHeTsl-TuranTel M HX



8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

CIIYTHUKH, KAPJIIMKOBBIC IIJIAHCTHI. Marinie

Tesa COTHEYHOH CUCTEMBI

Connue, ¢orochepa u  armocdepa.

ConHevyHast akTUBHOCTD
Ucrounuk sueprun CoJiHIIA U 3BE3N

3BE3bI, MX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETUMOCTb, pPaJuyC, TeMIlepaTypa,
1504 B3aUMOCBSI3b. Hwnarpamma
«CTEKTpaNbHBIN  KJIacC —  CBETUMOCTDHY.
3BE31pl  TJIABHOW  IOCIEIOBATEIILHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTBbY JUIs

3BE3/] TIIABHOM ITOCICA0BATECIILHOCTH

Brytpennee CTpOeHue 3BE3.

CoBpeMeHHbIE Npe/ICTaBICHUS 0
NpOUCXOXkIeHnU U 3Bomonu ConHIa U 3BE31.

OTaIbl KU3HHU 3BE3]

Mieunsii  Ilyte — Hama [anakruka.
CnupanbHass  crpyktypa  [amaktukw,
pacnpeneneHue 3BE3N, Tasa U IBUIN.
[lonoxxenne wu paBwkenue ConHua B
lamaktuke. Ilmockas w  cdepudeckas

noacucTeMsl [ amakTuku

Tunel ramaxktuk. Paguoranmaktuku H

KBa3apbl. UEpHBIE IBIPHI B Apax TajJakTUK

Bcenennas.  Pacmiupenue  BceneHHOM.
3akon XaOOma. Pas0Oeranme rajiakTHk.
Bo3pact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen
Bcenennoii». PenukToBoe n3inyueHue

Macmrabnass ~ crpyktypa  Bcenennoil.

Mertaranaktuka. Hepeménusie mpoOieMbl

aCTPOHOMHH
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