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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON pabdodeil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
X (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBanusiM GI'OC COO K muaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh peah3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YUYE€OHBIMU NpeMeTamMu. B Hell onpeenstoTcs OCHOBHBIE
1IN U3y4eHUs! (PU3UKHU Ha YPOBHE CPEAHEr0 OOIIEro 00pa3zoBaHus, JIAHUPYEMbIE
pe3yabTaThl  OCBOCHMS Kypca (DU3UKHU: JIMYHOCTHBIE, MeETaNpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3yJIbTaThI 11O rojiaM O0y4YEHUS,

e cojepkaHue yueOHoro nmpenamera « Ou3nkay 1o rojgaMm oOoydeHwusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem Mupe. IKoapHBIN Kypc GU3HKK — CUCTEMOOOpa3yIOLIUi
JUUIS €CTeCTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWN, W3Y4aeMbIX XHUMHEH, OHMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE M aKTHBHOE
NpUMEHEHUE (PU3MUECKUX 3HAHUW  ONpenenseT XapakTep UW  pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJTyYeHUs] HOBBIX MaTEPHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKYM BHOCUT OCHOBHOW BKJIa/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydarormuxcsi, B (HOpMUPOBaHHE YMEHHI TPUMEHSATh HAYYHBIA METOJ
MO3HAHUS TIPU BHITIOJTHEHUY UMH YUEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca pusuku i ypoBHS CpeAHEro 00111ero 00pa3oBaHusl OJI0KEH
psI uaeh, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX Pa3fesioB (DU3UKH, BKIIFOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (U3UKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUYECKONH HAayKH, OCMBICICHHUE CBS3U Pa3BUTHS
Gbu3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypce GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKHUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO IPUPOIONOIB30BAHUS U HKOJIOTUYECKOI 0€30IMaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUSIX O IPUPOJIE, IPAaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOIIECCOB).

CucTeMHO-IesITEeNIbHOCTHBIN MOJAX0A B Kypce (PH3UKH peanmusyercs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIMXCs.
Ji1st 6a30BOT0 YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bbijenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX padOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKAMU 00pa3oBaTeIbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalIeHHs KabuHeTta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcsi OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCIEAOBaHUs 3aBUCUMOCTEH (U3NYECKUX BEIUYMH U
MIOCTAHOBKY OITBITOB TI0 MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHuE yesieTcs pEIIeHNI0 PaCUETHRIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Gu3MYeCKO MOAENbI0, TO3BOJIAIOIMIME TPUMEHATh W3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpupys 3HaAHUS W3
pa3HbIX pa3naesnos. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BhIOOpa (U3MYECKONW MOJETH JUIsl CUTyallud TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBEHb Kypca (DU3MKH HA ypOBHE
cpeaHero ooOmiero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe pU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMNOJHEHUS YKa3aHHBIX B MporpamMme Mo
¢u3MKe YICHMYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000pY/I0BaHHE.

JleMoHCTpaninoHHoe o0OopyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBaeT IOCTAaHOBKY
NEPEYUCIICHHbIX B IporpamMme 1o (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI U3yYaeMbIX SIBJICHHH W  TPOIECCOB, OMIHUPHUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpHUHl.

OCHOBHBIMHU TEJIIMH U3y4CHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISIFOTCS:

e (dopMmupoBaHHEe WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yiIbTaTa H3yueHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (opMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAHHEM
(buznyecKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

o (dopMmupoBaHHE TMPEACTABICHUN O poiu (U3HKU OIS Pa3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

nporecce U3yyeHus Kypca GU3NKH Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e MpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIOYAs MEXaHUKy, MOJICKYJSIPHYIO (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHHMI NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U [N TMPUHATHUSL
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs] pa3IHYHbIX 3a7a4d C SIBHO 3aJaHHOU
duznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHMM JJISl Pa3BUTHS YMEHUHN IPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B He/eN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIIO).

[Ipensaraemplii B mporpaMme 10 (U3MKE MepeyeHb JadopaTOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
NpOBENECHUsS J1a0OpPaTOPHBIX PAbOT M OMBITOB C YYETOM HWHIWBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPKXAHUE OBYUEHUSA
10 KJIACC
Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®usnka — Hayka O mpupone. HayyHble MeTOABI MO3HAHHS OKPYKAIOIIETO
Mupa. PoJib 3KcriepuMeHTa U TEOPUHU B MPOLIECCE TTO3HAHUS TPUPOIBL. DKCIEPUMEHT
B (U3HKe.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHbI U Teopuu. ['paHuIbl TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTHUHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W HU(PPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUS.
Cucrema otcu€ra. Tpaekropusi.

[lepemeliienne, CKOpOCTh (CpeAHSIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPIAUHAT.
CoxeHune nepeMeleH U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHOM TOYKHU MO0 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEUHAA CKOPOCTb.
[lepuon u wactora obpareHus. LleHTpocTpeMUTEIHPHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W TMPAKTUUECKOE TMPUMEHEHUE: CIUI0METP,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3AYyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaACHMUS.

HamnpaBnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUs C LEIBIO ONPEAEICHNUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, NPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM TIPU PaBHOYCKOPEHHOM
JBW)KEHUM C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue ABuxKEHUS Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutenbHOCTH  ['aynmmnes.  IlepBbid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 1t
MaTepuaibHON TOUYKU. TpeTuii 3akoH HbroTOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nmokosa. Koadduiuent tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. VYcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHudeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: IOAIMUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenue aBmkeHus OpycKa Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH CUII YIIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIiuH.



HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TEJNA, HMEIOLIErO0 OCh
BpAILICHUA.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

Nmiynbc MaTepuaibHOM TOUKHM (Tena), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 MU3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuiibl. MOIIHOCTH CHUJTBI.

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

[ToTeHunanbHas SHEPrHUsl. ITorennumanbHas SHEprus YIIPYTO
nedopmupoBaHHO npykuHbI. [loTeHIIMaNbHAS SHEPTHS Tejla BOJIM3U MOBEPXHOCTH
3eMJIH.

[loTeHnuanbHple U HEMOTEHIUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXAHUYECKOW SIHEPTUH CUCTEMBI TEJN. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon NOTEHIMATBEHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI0 JTBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBannie CBsI3M pabOThI CUJIBI ¢ UBMEHEHUEM MEXAHUYECKOW IHEPTUU
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTsa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Llenbcus.

Mopens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACATBHOTO raza. AOCONIOTHAash TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBM)KEHMS dactul] rasa. [llkana



temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTMHEHUMN.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHUS HJCAIBHOTO Trasa,
H30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTU MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsASI 3HEprus TEPMOJIMHAMHYECKOU
CUCTEMBbI U ciocoObI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH NpH TEIIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3ompoleccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatumMocTh MpoiieccoB B MPUpPO/IE.

TennoBble  MamwmHbl.  [IpuHOUIIBI  EUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeobpazoBanusi 3HEPTUM B TEINIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOKku W3 OyTBUTKM TIOJA JCUCTBHEM CXXATOTO BO3/ayXa, HarpeBaHue 3¢pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneIT N0 a1nabaTHOMY paCUIUPEHUIO BO3ayXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATElsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. [LmaBnenue wu
KpUCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHCJIE HAaHOMATepUaJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiICTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUSI KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DNIeKTpU3aLUS TeJl. DICKTPUUECKUM 3apsi. J[Ba BUIa JIEKTPUIECKUX 3aPSI0B.
[IpoBOAHUKM, JUANEKTPUKU U  TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuumn

CYyHEPIO3ULANA BJICKTPUUECKUX MNOJIeH. JIMHUM Hanps>KEHHOCTH SJIEKTPUUYECKOTO
OJISL.



PaGota cun anekrpocratudeckoro mojs. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpOBOIHUKM W AWANEKTPUKH B 3JIEKTPOCTATUYECKOM IoJe. Jluanexrtpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprusg 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLKII IEUCTBUS 3JIEKTPOMETPA.

B3aumopenicTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJTACTUH, PACCTOSAHUSA MEXIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprusg 3apsSKEHHOT0 KOHAEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTPUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Hctounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUKYILIAsl CUJa U BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi menu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAasi ~ MNPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u MpUMECHas MIPOBOJIUMOCTb
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lonynpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHBIN
pa3psa. Monuus. [Inazma.



TexHUYeCKHue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBIIN TMO0/1, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTbh COIPOTHUBJICHHS LHAJIUHAPUYECKUX HPOBOJHUKOB OT JJIMHBI,
IUIONIA/I TIOTIEPEYHOT0 CEUEHUs U MaTepuaa.

CMeniaHHOE COETUHEHHUE TPOBOHUKOB.

[IpsMoe wu3MepeHue >SIeKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUSI METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB BJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHue cMenaHHOro COeIUHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHUEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUHM, JHUHEWHas QyHKUuS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEII000OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX T, JKUJIKOCTEN U ra3oB,
AIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJMTHYECKAass  JUCCOLMALus,
rajbBaHUKA.

I'eocpaghus: BIaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.



Texnonocus.: npeoOpa30BaHUE IBUKEHUN C HCIIONb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTelb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3aluTa, 3a3eMJICHHE 3JIEKTPONPHUOOPOB,

KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.
11 KIJIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTHI. B3anMogeicTBHE MOCTOSHHBIX MArHUTOB. MarHutTHoe
noje. Bektop MarauTHOM MHAYKIMU. [[puHIMN Cyneprno3UIIMi MarHUTHBIX MOJICH.
JIluauu MarHuTHOM wuHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHIYKIUM TOJIS
IMOCTOSIHHBIX MardHuTOB.

MarautHOE TI0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JWMHUN WHIYKIHA
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIAs Cujla HWHAYKIUM. 3aKOH AJIECKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpudeckoe moje. IDICKTPOABWKYIIAS CHJIA WHAYKUAW B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJE€HHME CAMOMHAYKIMHU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHndeckrue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IMOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISI.



B3anmonencTBre 1ByX IPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHOW HHIYKIUU.

[TpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MarHUTHOrO MOTOKA.

SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3y4yeHne MarHuTHOTO IOJIS KaTyIIKH C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

KonebarenrHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJI€OaHMU.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XkMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
kosebanwuii. [IpeBpareHne sHepruu Npyu TaApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJICATbHOM KOJIE0ATEIIbHOM KOHTYPE.

[TpencraBieHue o 3aTyxarolux KojeOaHUsX. BrIHYX/IeHHbIE MEXaHUUECKUE
kosiebanus. Pezonanc. BoiHy K €HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.

[lepemennpii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepegadya u MOTpeOICHUE DIECKTPUIECKON
HHEPrur. DKOJIOTMYECKHE PUCKHU MpPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JMHUU JIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTEMaTUYECKUN MasITHUK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habnronenue pezoHanca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOAHUSI.



OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu 1OCIEIOBATENRHOM COEAWHEHUU PE3UCTOPA, KATYIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

HccnenoBanre 3aBUCMMOCTH TIEpHOJa MajbIX KoJieOaHWH Tpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre nepeMEHHOTO TOKA B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOH/JIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JiMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BoiHe. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOspu3aius, nudpakxius,
unTepdepenius. CKOpocTh JIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HaOmronenue otpaxeHus U IpesIoMIICHUsI MEXaHUYECKUX BOJIH.

HaGmronenune nuatepbepeHunu 1 1uppakini MEXaHUIECKUX BOJIH.

3BYKOBOI pEe30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccenenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3o0paxeHuil B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETA. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparoriue u paccenBaroiue JUH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoeHne n3o0paxkeHuil B cOOUparomux U
paccenBaromuXx JuH3ax. @opMyna TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMOIEHUMS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEP(PEPEHLMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [JudpakuuonHas pemérka. YciaoBue HaONIOAECHUA
[JIABHBIX ~MAKCUMYMOB TIpU  MaJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamnus cBera.

TexHUYecKue YCTpOMCTBAa M MPAKTHYECKOE INPHMEHEHHME: OYKH, JIyla,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOJIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M IMPEIOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Habmronerne natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue crieKkTpa ¢ TOMOILBIO TTPU3MBI.

[Tony4yenue ciekTpa ¢ MOMONIbIO JUPPAKIUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenune nokaszaTesns peJoMIICHUs CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crielIHAJIBLHO TEOPUU OTHOCHTEIbHOCTH



' paHuIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHuKH. [locTynaTel ciennanbHON
TEOPUU OTHOCUTEIIBHOCTH: UHBAPUAHTHOCTHh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAN OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU M COKPAILICHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTUS
MTOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3Hepruu (OTOHA C €T0 YACTOTOM. DHEPIus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DinimTeitHa st dhoToddpdexra. «KpacHas rpaHunar
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEITHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[ImanerapHas mogmenbs aroma. llocrynater bopa. U3nydyenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPO/IA.

BosiHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoitns. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.
Habnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.



Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeaeHnio coctaBa paguoakTUBHOTO
m3nydenns.  CpoiictBa  ambda-, Oera-, ramMMa-usnydeHus.  BiusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIN OeTa-pacnaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Maccel sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosiaepusiii cuHTe3. [IpobiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DinieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanel pa3BuTUA acTpoHoMuU. [IpuknagHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JBUKEHUE.

ConHeyHas cucrtema.

Connue. ConHewynass akTUBHOCTh. Mcrounumk sHeprun CosHIA W 3BE3.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. JlnarpamMma «CHEKTpPaJIbHBIA Kilacc —
CBETUMOCTB». 3BE31bl IJIaBHOM MOCIEIOBAaTEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIILHOCTU. BHYTpeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U 3BoItonMU CoJiHLA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. ITomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE OBIPHI B sApax
TaJIAKTHK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIsI ONPE/IeNICHHS TIOJIOXKEHUSI HEOECHBIX O0BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CeBEpPHOro MOyIIapys U SIPKHUE 3BE3BI.

HaoGmronenus B Teneckon JlyHsl, muraneT, Miteanoro Ilytu.

O6o0maronee NOBTOPEeHUE

Ponr ¢u3uku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M ATUUYECKOU cpepax NesaTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN O (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpPa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kiacce oCymliecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBIEHWE, HAay4YHbIA (akT, rumore3a, (u3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIeHHWE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJIHLHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpUpPOJiE, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paananyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUS KPUCTALTNIECKON PEIIETKY, CTIEKTPATLHBIN aHAN3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
boToChEMKA 3eMHOM TOBEPXHOCTH, NMPEJCKA3aHUE 3eMIIETPSICEHU M.

Texnonocus: NWHUAM DJJEKTPOINEpeNady, TEHEPATOpP IMEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKLUHUOHHAs II€4b, pajap, PaauONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAS ONTHKA,
coJiIHEeYHas barapes.



INIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS MNPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
OcBoenne yueOHOro mnpeamera «®dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CICTYIOUIUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.
JINYHOCTHBIE PE3YJIBTATBHI
JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIECCE peaIu3allii OCHOBHBIX HAMpaBICHUN
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YHCJI€ B YaCTH:
1) rpamaaHCKOro BOCIIMTAHMS
c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;
NPUHATHE  TPAJUIHUOHHBIX  OOIIEUYETOBEYECKUX T'yMaHUCTUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;
TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TI'PakKIaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aliy;
YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
uxX (YHKIUSMUA U HA3HAYCHUEM;
TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;
2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:
c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAKIAHCKON UIEHTUIHOCTH, TATPUOTU3MA,
[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;
3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHCJIC B
NESATEIIbHOCTU YYEHOTO;
OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;
4) 3cTeTH4eCKOro BOCIIUTAHMSI:
ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;
5) Tpy10BOI0 BOCIIMTAHMS:



WHTEPEC K Pa3IMYHBIM cdepaMm npodecCHOHANBHONU AEATEIHHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMOOOpPa30BaHMIO B 00JIacTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3KOJIOTUYeCKOr0 BOCIIMTAHUSA:

c(hOPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHE TJIOOAIHHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOrO pa3BUTHS YE€JIOBEUECTBA;

pacuIMpeHrue OmbITa JEATEIbHOCTH HKOJOTHMYECKON HampaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTH B IMPOIECCe
M3y4YeHUs] PUBUKU OCYILIECTBIISATH TPOCKTHYIO U UCCIE0BATEIBCKYIO IESITEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA
ba3zoBble jornyeckue 1ecTBU:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENH JEeATEIIbHOCTH, 33JaBaTh IMapaMeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,

BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBJICHUSX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ yU4€TOM aHajiu3a WMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JAEATEIbHOCTH,

KOOPJAMHUPOBATH U BHITIOJHATH PA0OTY B YCJIOBUSX PEAIBHOTO, BUPTYAJIBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIHOYEBBIMU MOHATHUSAMU M METOJAMHU
(bu3nYeCcKO HAYKH;

BJIQJICTh HABBIKAMH YUEOHO-UCCIIEA0BATENBCKOW U MPOEKTHOU JEATEIIbHOCTH
B o0actu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TOUCKY



METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BJIAJETh BHUIAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUSA, €ro
UHTEPIIPETALMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YYE€OHBIX IIPOEKTOB B 00J1acTH (PU3HKH;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PEIICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBbIE 3aJayd B 00Opa30BATEIbHOMN
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHHWA 10 (HU3MKE B NPAKTUYECKYIO OOJIACTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX PEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEUIAraTh OPUTMHAIBHBIE TOAXObI U PEILICHHUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHs] UHPOpMauu (U3HUECKOTO COAEPKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYLIECTBIATh ITOMCK, AHAaJU3,
CUCTEMAaTH3allMI0 U HHTEPIPETAlNI0 MHPOPMAUMU pPa3IMYHBIX BHUIOB U (popm
IIPE/ICTABIICHHUS];

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIIEHUN KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3aLMOHHBIX
3a]1a4 ¢ COOII0ICHUEM TPEOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HUH(OOpPMAIMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHayeHHs] HTHPOPMAIIUHU U LEJIEBOU ayAUTOPHUU, BHIOMPAsi ONTUMAIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

OCYILECTBIATH OOIIEHNE HA YpOKaxX (PU3MKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacrno3HaBaTh MPEANOCBUIKA KOH(DJIUKTHBIX CHUTyallMd H  CMsr4arh
KOH(JIUKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKD TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;



MOHMMATh U KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh I1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ TOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE TPOEKTHI, OLEHHBAaTh HUJEHU C TO3UIMUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.
PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIILHOCTh B 00JAaCTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HopMyIHpOBaTH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KaYeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHUIH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHMIMH B 00JaCTH
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIeKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHBBLI B JICSITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM U MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBaHMUI;

WCITOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyaIlluH, BEIOOpa BEPHOTO
pelieHus;

yMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;



NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPH aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B nporecce 10CTUX EHUSI TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TPOTPaMMBbI IO
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPIIEHCTBYETCS AMOLUOHAIIbHBIN WUHTEJUIEKT, MPEANOJIAraro Nl
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHWE, BUETh HANPABIECHUS PA3BUTHS COOCTBEHHON AMOIIMOHAILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIOCOOHOCTh aJanTUPOBATBC K
AMOIMOHATILHBIM U3MEHEHUSIM U MIPOSIBISATh TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOIIEH CTPEMIICHUE K JTOCTHXKECHUIO LIEJIH U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHUE ACHCTBOBATh HMCXOJs U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBaTh €r0 TMPU OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTH K
COUYBCTBHUIO U CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITIOUAIOIIUX CIOCOOHOCTH BHICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIISTh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATHBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOYKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, aOCOMIOTHO TBEPAOE TEIO,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU PelIeHnH (PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TIPOIECChI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U
ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
cBOOO/IHOE TMAJCHHUE TeJl, IBUKEHHE MO OKPYKHOCTH, MHEPLUS, B3aUMOJICHUCTBUE
Ten, auddys3usi, OpOyHOBCKOE ABMKEHHE, CTPOCHUE >KUJIKOCTEH W TBEPIBIX Tell,



U3MEeHEeHHe 00BhEMa Tel MpU HarpeBaHUUW (OXJIAXKICHUU), TEIUIOBOE PaBHOBECHE,
VClapeHne, KOHJCHCALMs, IUIABJICHHWE, KPUCTAJUIM3AlUs, KUIICHUE, BJIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ia3a NPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXIY NapaMeTpaMH COCTOSIHUS ra3a B M30IpoLEeccax, dJIEKTPU3aLus Ted,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
UMITYJIbC T€JIa, KUHETUYECKasli SHEprus, MOTCHUHUAIbHAS SHEPIUs, MEXaHU4YECKas
paboTa, MexaHMYecKass MOIIHOCTh; NpPH OINUCAHWU NPaBUIBHO TPaKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsT SHEPrUsl XaOTUUYECKOTO JIBHKEHHSI MOJIEKYJ, CPEIHEKBAAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTta rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU ONHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE T0JIE, HANPSIKEHHOCTD MOJIS, MIOTEHIHUAN, Pa3HOCTh NTOTEHIINAJIOB;
Py ONMHCAHWHM TPABWIBHO TPAKTOBAaTh (PU3WYECKU CMBICT HCIOJIb3yEMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YsS (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMupHOro Tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DHHEPruu, 3aKOH COXPAHEHUS WMITYJIbCa,
NPUHIUAN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HMHEPLIHATBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUECKYIO TEOPUIO CTPOECHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW 3HEPTUM TEIUIOBOTO JBHKEHHUSI MOJIEKYJI C
aOCOIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pasnuyarh CIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHHUE U YCIIOBUA (TPaHMIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIHITBI ICWCTBYS MAIITUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nudaTh YCIOBHS MX O€30MaCHOTO MCIOIL30BAHMS B MIOBCEIHEBHON
KU3HU;



BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIECNOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMIPSMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOJIUTH OIBIT U OPMYITUPOBATH
BBIBO/IBI,

OCYIIECTBIIATH MPSIMbIC M KOCBEHHBIC M3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHHUS M HCIOJb30BaTh HM3BECTHHIE
METO/TbI OTICHKH TIOTPEITHOCTEH N3MEPECHHUI;

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYCCKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YIHTATHI TOTYICHHONW 3aBUCUMOCTH (PU3HUECKUX BEITUYMH B BUJIC
TabnuI 1 rpaduKOB, ACIIaTh BHIBOJBI ITO Pe3yJIbTaTaM UCCICIOBAHMS;

cOOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HCCIEIOBAaHUN B
paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-HCCIIEeIOBATEILCKOW W IMPOECKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemarb pacy€THhlE 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMpATh (PU3UYECKYIO MOJECINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMMBIC NJIs €€ PEIICHUS, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJbHOCTh
TOJTYYCHHOTO 3HAYCHUS (PU3UICCKON BEIIMUNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXICHUN C OMOpOM Ha HM3yYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABICHUS,

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIIMN M TIPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyIaeMyI0 HH()OPMAITHIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHUE ITPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITIOJIb30BATh TEOPETUUCCKUE 3HAHUS 110 (PU3UKE B TIOBCEAHEBHOM JKU3HU JIJIS
oOecrieueHuss 0E30MAaCHOCTH TpU OOpalieHuu ¢ TpudoOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMH, ISl COXPAHEHUS 3I0POBbS U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIICH cpejie;

paboTaTh B TpyNIe C BBIMOJHEHHEM PA3JIMYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pPaCHpenemsiTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHNE PacCMaTpPUBACMON IPOOIIEMBI.



K xoniry o6yuenus B 11 kiacce nmpeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
TOYEUHBIN JIEKTPUUECKUIN 3apsij, JTyd CBETa, TOUCUHBINM UCTOYHHUK CBETA, A/lepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NYECKUX
3ajay;

pacro3HaBaTh (PU3NYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN W KBAHTOBOW (PM3UKH: DJIEKTPUUECKAsl TPOBOANMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasi WHAYKIUsA, JEHCTBHE MAarHUTHOTO TOJs Ha
MIPOBOJHUK C TOKOM M JBIDKYIIMKCS 3apsfl, SJICKTPOMArHUTHBIC KOJCOaHWS U
BOJIHBI, TPSMOJMHENHOE pACIpPOCTPAaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHHUE,
uHTephepeHnusa, audpaknus W TOJMIpU3alus CBETa, JHUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBeTOBOES AaBleHUE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HMCKYyCCTBEHHAas
pPaoOaKTUBHOCTE;

ONMCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKHE, MATrHUTHEIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  MPOBOJAMMOCTb  pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBICHUS (TIPOIIECCHI), MCHOJB3YSd (U3UYECKUE BEIHMYUHBIL:
AEKTPUUECKUI 3apsijl, CUjia TOKa, JJIEKTPUUECKOE HAMpSHKEHHUE, DIIEKTPUUYECKOE
COIIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYINAsA Chia, paboTa TOKa,
WHIYKIMS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHma, WHIYKTUBHOCTH
KaTYIIKWA, SHEPTUS SJIEKTPUYECKOTO M MArHUTHOTO IIOJIeH, TEPHOJ U YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHType, 3apsij U CWia TOKa B TPOIECcCce
TAPMOHHMYECKUX DJIECKTPOMArHUTHBIX KoJeOaHWd, (OKYCHOE pacCTOSHHE U
ONTHYECKas CWJIa JIMH3BI, MPU OINHWCAHWHM MPaBUILHO TPAKTOBATh (DH3UUYCCKUN
CMBICIT HCIIOJIb3YEMbIX BEIIMYMH, HMX OOO3HAYCHHWS U CIAWHMIIBI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETMUUHAMY,

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECChI, HUCIOJIb3YS
(bu3MYeCKUe BEIMYHMHBI: CKOPOCTh DJCKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOJTypacaga, SHEPTUS CBA3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUN CMBICIT
WCIIOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL



aHAMM3UPOBATh (PU3UUYECKHE MPOIECCHI U SIBICHUS, UCIOJB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHma, 3aKOH 3JEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEHa miiga Gororddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUsI MacCOBOr0 yucia, nmocryiatel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIHUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIEIIATh HAMIPABIICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, CHJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh U OIMCHIBaTh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOI0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
WU3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYy4YEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUAE TaOMUI U TrpaduUKoOB,
JIeJIaTh BBIBO/IBI TIO pe3yJibTaTaM UCCIIEI0BaHNUS;

coOI0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEICKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py1I0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC JIsI €€ pEeIICHUs, MPOBOJIUTh PAcUYEThl U OIICHUBATH PEaIbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIUYUHBI;

pelaTh Ka4eCTBEHHBIC 3a/1a4l: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHII C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;



UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIHOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETALIMM U HPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HMH(POPMALMH, IOJIYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MTOJIy4aeMyl0 HH(POPMALHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAIUUH, HOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B NOBCEIHEBHOM KU3HM IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
IIOBEJICHUS B OKPYKAIOILEH CpEAE;

paboTaTh B TIpYyIIE C BBIIOJHEHUEM PAa3IUYHbIX COLHUAIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccMaTpUBaeMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. PUBUKA U METOAbI HAYYHOI'O IO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmmorexa [IOK
' A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
fHeMatHia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuica / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/7f41bf72
Uroro no pazneny 18

Pasnen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 0] 10 1
CHOBBI TEPMOMIHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

@dazoBbIE IEPEXOABI

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




Hroro no pazneny

24

Paznen 4. DJIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7£41bf72
49 ITocTosHHBIN MEKTPUUYECKUN TOK. TOKH B 12 bubnunoreka [HOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
L1 MaruutHoe noJsie. JIeKTpOMarHuTHast 1 1 3 bubnunorexka [HOK
’ WHYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHHUS U BOJIHbBI
71 MexaHU4YeCKHE U JIEKTPOMArHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHU4eCKHE U JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro o pasneny 24

Pa3nen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 1 bubnmnorexa [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa [TOK

https://m.edsoo.ru/7f41c97¢c




bu6mmoreka [IOK

4.2 Crpoerne atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Paznea S. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 ngg;;f;:ogrou}; 41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabusie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
®Pu3nka — HayKa O IPUPOJIE.
1 Hayunble MeT(})];[(bI HO?I»)HapHI/ISI 1 bubmorexa LIOK
e https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Posb 1 MecTo ¢uzuku B

) (hOpMUPOBAHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AeATEIbHOCTH JIIOIEN
MexaHnn4eckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubnuoreka [{OK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE | bubmmnoreka HOK
JBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBobOogHoe majienue. Y cCKopeHue | bubmuorexa [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH IO 1 bubmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

bu6nmoreka [IOK

Kunernueckas sHeprus

8 lanmunes. NuepuuanbHble CUCTEMBI
p HU https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 cynepno3uiuu cuil. Bropoii 3akoH bubmorexa HOK
YHep ’ P . https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepUaIbHON TOUYKHU

10 Tperuii 3akoH HeroToHa 11 Bu6muotexa [JOK
MaTEpUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmmorexa [TOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoOTUBIIEHUS ITPU bubmmoreka [JOK
JBHWKEHUU TeJa B )KUIKOCTH UIIH https://m.edsoo.ru/ff0c3{76
rase
[TocTymarenbHOe U BpalaTeibHOE

14 JBHKEHHE a0COMIOTHO TBEPAOTO bu6mmoteka IIOK
tesa. MoMeHT cuiibl. [liteuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecUs TBEPJOTO Tela
HNMnynsc MaTepuanbHOM TOUKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubmuorexa [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBU)KEHHE

16 PaboTa 1 MOIITHOCTH CUJIBI. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuaibHOW ToUkU. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTUU

[ToreHuunanbpHas SHEPTUs.
[ToreHunanbHas SHEPTUS YIIPYTO
ne(OpMUPOBAHHOI MPYKUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M IOBEPXHOCTH 3EMITH

ITorennmansHele U
HEIIOTEHIMAJIbHBIE CHIIBI. CBSA3b
paboOTHl HEMOTEHITMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHUYECKON YHEPTrUn

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MCHEHUEM MEXaHUYEeCKOMN
SHEPTrUM Tella Ha IPUMepe
PaCTSKCHUS PE3UHOBOTO KTYTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TeOpuu. bpOoyHOBCKOE IBH)KEHUE.

Muddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478¢c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep IBHKEHUS U
B3aMMOJIEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTtostnaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4fde

26

27

28

AOcomoTHas TemMrepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
«HMccnenoBanue 3aBUCUMOCTH

MEX]y IapaMeTpaMu COCTOSTHUS
pa3pexKEHHOTO Ta3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0c511e

29

W3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BuyTpennsis sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrlI e€ n3menenns. KommdecTBo
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOIO HICATBHOTO
rasa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! Tennonepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHas TEMIOEMKOCTD BEIIECTBA.
KonngecTBo TEmIoTs! mpu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Tertonepenaye. AnuadaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro MpUMEHEHUE K U30ITpolleccaM https://m.edsoo.ru/ff0c5efc
Heob6patumocts npoiieccoB B
34 pu (I: e. Bropou I;aKOH bubmmorexa [IOK
PHPOAE. p https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKU
35 [Mpunuun nevictust u KIT bubmuorexa [JOK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJoru4eckue npooIeMbl
TEIJIOOHEPTETUKU
O06o0maromuii ypok
38 «MOJ‘II:K HI: Ha;}[’p ¢uznka. OCHOBBI bubmmorexa [IOK
Y P ' https://m.edsoo.ru/f0c6938
TEPMOJIUHAMUKI
KonTponbHas pabota mo Teme
39 «Monl?alc T HI:;I ¢uznka. OCHOBBI bubamorexa LOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcoIoTHasI U OTHOCUTETbHAS
41 BJIAXKHOCTh BO3yXa. HachIleHHBIN bubmorexa HOK
yxa. m https:/m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
aMmopdHbie Tena. AHU30TPOIHS
P ¢ P bubmuoreka [{OK
42 CBOMWCTB KpHUCTAILIOB. JKuakue

Kkpuctayibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c6510




[InaBnenne n KpucTaJuim3anusi.

bu6nmoreka [IOK

43 VY nenpHas TEILIOTA IIJIaBJICHU.
A https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6nmmoreka [IOK
44 VYpaBHeHuE Ter1oBoro dajxanca
P hitps://m.eds0o.ru/f0c6820
DJIeKTpHU3alus Tell. DIEKTPUUECKUN
45 3apsa. [Ba BHaa sIEKTPUUECKUX bubmorexa OK
AL A P https://m.edsoo.ru/ff0c6bec
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 H(l):)J'I OBOJHUKU 3a1f(1))H buGnuorexa [IOK
YHPOBOAHMIH. hitps://m.edsoo.ru/ff0c6bee
COXpaHEHUs JICKTPUUICCKOTO 3apsiia
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kynona. ToyeuHbIl 3J1eKTPUUECKUI buGnuorexa [IOK
y ' p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nosist. [IpuHIMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX ToeH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpoCcTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnuorexa [IOK
) HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
ITpoBOIHUKH U TUSIEKTPUKHU B
50 BHI;KT OCTaTUYECKOM HOIJ)'IC bubnuorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencatop 1

https://m.edsoo.ru/ff0c7126




52

53

ONeKTPOEMKOCTbD MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsDKEHHOrO KOHZIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72¢c0

54

[IpuHuMI nelcTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
arnnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyieHHE AJIEKTPOIPHUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4dacTka 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEANHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOLITHOCTB 2JEKTPUIECKOTO
ToKa. 3akoH J[xoyns-Jlenna

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne DJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBnblil ypok. KonTposbHas
pabora no Teme "DnekTpoauHamMuKa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56




60

/ Beepoccuiickast mpoBepoOvHast
pabora

O06o0maromuii ypok
«ONeKTpoIUHAMUKAY /
Bcepoccuiickas mpoBepodHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
temneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

66

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoIHUKH, X COOCTBEHHAs
U IIPUMECHasi IPOBOJAUMOCTb.
CaoiicTBa p—n-Iepexo/a.
[HonynpoBoaHKUKOBBIE TPUOOPHI
DJEeKTpUYECKUi TOK B pacTBOpax U
pacIuaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
DIIEeKTPOIHN3

DNEeKTPUYECKHU TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITeNIbHBIN pa3psi.
Moanus. I1ma3zma

DJIeKTpUIeCcKre MPUOOPHI U
YCTPOMCTBA U X MPAKTHIECKOES
npuMeHeHue. [IpaBuia TeXHUKU
0€30I1aCHOCTH

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ac

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc




KontpomnbHas padora 1mo reme
«Qnekrpocraruka. [loctosHHbIN

67 N
ANEKTpUYECKU TOK. TOKHU B
Pa3IMYHBIX Cpeax»

68 PesepBHbIil ypok. O000IIaromii

ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U X

1 B3aUMO/JIecTBHE. MarHUTHOE T0JIE. 1 bubmuorexa [JOK
Bektop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e noJie MPOBOIHUKA C

) TokOM. OnBIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

PHAAP v bubnuoreka [IOK
3 MAarHUTHOTO ITOJISI KaTYIIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
IIPOBOAHMK C TOKOM. Cuita Amnepa.

4 JlaGopaTtopHast pabota | 1 bubnunoreka [JOK
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBUKYITYIOCS 3apsyKEHHYIO | bubmuoreka [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cuibl JlopeHia

6 DIIEKTPOMarHuTHasE MHYKIUS. 1

IToToK BEKTOpAa MarHUTHOM




10

uHaykiuu. DJ1C uaaykuuu. 3aKoH
AJIEKTPOMATrHUTHOW WHYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON UHTYKIUI

NuaykTuBHOCTH. SIBIEHUE
camounaykuuu. IJC
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TOJIA KaTYHIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

TexHu4eckue ycTpomucTBa U UX
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JJIEKTPOMAarHUTHI,
JJIEKTPOJIBUTATEIb, YCKOPUTEIH
3JIEMEHTApHBIX YaCTHUII,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VH]TyKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabora no teme
«MarauTHoe 110J1€e.
DNIEKTPOMarHUTHasE UHIYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHbIE MEXaHUUECKHE
kosnebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpaienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KoJIieOaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIEOAHHUS B HI€ATLHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHCPIrur B HICAJIbHOM
K0JIeOAaTeTbHOM KOHTYpE

[IpencraBienue o 3aTyXaroMIMX
KosieOaHusx. BelHyXIeHHBIE
MEXaHHYECKHUE KOJICOaHus.
Pe3onanc. BeinyxaeHHbie
SJICKTPOMArduTHBIC KOHe6aHI/I$I

IlepeMeHHBIH TOK.
CuHyconJaIbHbIN IEPEMEHHBIN TOK.
MoniHOCTh NEPEMEHHOT0 TOKA.
AMIUTUTYHOE U JEHCTBYIOIIIEE
3HaYEHHUE CUJIbI TOKA U HANPSHKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, FeHepaTopa NepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPO3HEPTUU B TOBCEAHEBHOMN
KU3HU
MexaHuueckue BOJIHBI, yCIOBUS

acripoctpanenus. [lepuon.
21 gKoppocn.ppacnpOCTpaII){eHI/I;I u bubmorexa HOK
https://m.edsoo.ru/ff0cca54

JHa BosiHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI

” 3Byk. CkopocTb 3ByKa. I poMKOCTB bubnnorexa [JOK
3ByKa. Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIEeKTPOMarHuTHBIE BOJHBI, UX

23 cBolicTBa U ckopocTh. [Ikama bubmorexa LHOK

https://m.edsoo.ru/ff0ccfe0

AJIEKTPOMAarHUTHBIX BOJIH
[TpuHUIUIIBI paIuOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus

25 Konrtponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc61y
[IpsimonrHENHOE pacpOCTpaHEHHUE

%6 CBETa B OJJHOPOJHOM CpeIE. bubnuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBera. 3aKOHbI

27 oTpakeHus csera. [loctpoeHnue bubmmorexa [TOK
p L p https://m.edsoo.ru/ff0cd4e0
n300pakeHHi B TUIOCKOM 3€pKaJie
IIpenomnenue ceeta. [TonHoe
73 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenpHbIi yrod MoaHOTro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
29 JlaboparopHas padota «3mepenue bubnmoreka [JOK
TOKa3aTelIsl MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit
30 B uH3e. DopMyra TOHKOM JTMH3BI bubmorexa LHOK
+ TOPMY ' https://m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX»
Hucnepcus cera. CroxxHbIA COCTaB
3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmrogenue aucnepcun
CBETa»
1 Wntepdepenuus ceta. Audpaxius bubnnoreka [JOK
ceta. JluppakuronHas pemeérka https://m.edsoo.ru/ff0ced22
14 [Torepe4HOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0ctf02e
OnTuueckue npudboOpsl U yCTpoiicTBa
35 U yCIIOBUSA UX 0€30TaCHOTO
MIPUMEHEHUS
36 I'panuLbl MpUMEHMMOCTH bubnuorexa [IOK

KJIaCCUYECKON MEXaHUKH.

https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuaibHON TEOPUH

OTHOCHUTEIIHOCTH
OTHOCUTEIBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa LIOK
AHOBP ] A https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpPAIIECHUE JITTHHBI
OHeprus U UMIYJbC

18 pensTUBUCTCKON yacTulibl. CBA3b bubmumoreka [IOK
MAaCChI C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
KonTtponpHas padora «OnTuka.

39 OCHOBBI CHIEITUATBHON TEOPUHU bubmorexa LHOK

t P https://m.edsoo.ru/ff0cf610
OTHOCHUTEIILHOCTH»

40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
DHeprusi 1 UMITYIIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCTIEI0BaHNE Eub 10K

nonInoTexa

41 otoaddekra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE

42 OnHmreitHa 11 porosaddexra bubnrorexa LIOK

. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdgexra
JaBnenue cBera. OnwiTe [1. H.
43 Jlebenena. Xumuueckoe eicTBHE bubmmorexa [OK
’ A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCTpoucTBa U
44 MPaKTUYECKOe TPUMEHEHHE:

dboTornemMeHT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOINO/




Penrenue 3amau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

5 KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE

46 Pezepdopna no paccesauro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactul. I lnanerapuas monens atroma
bubmuoreka [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u nmornomenue GOTOHOB

43 IIpU [IEPEXO0J€E aToMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEpruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBbIE cBOMCTBa yacTull. BosHbI

49 ne bpoits. Kopnyckynsipao- bubnuorexa [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIy4€HHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 Omnbiter Pesepdopaa mo bubnuoteka [JOK
OIIPENIEIIEHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3ITYYEHUS
CaoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BousHue
pPaIuoOaKTUBHOCTU HA KUBBIE
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

57 W3otomnsl. Anba-pacna. bubmuoreka [IOK
DIIEKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-uzinydyeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmnorexa [JOK

S nepublie peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCIEKTHBHI,
DKOJIOTUYECKUE ACIIEKTHI AIEPHOU
OHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0ICHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

gactul. Kpyrislii croi 1
«DyHIaMeHTaIbHbIE

B3auMoencTBusA. ETMHCTBO

(Gu3NYECKON KapTUHBI MUpay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHH. Bun
3BE3HOTrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBuxeHue. CoaHeyHasi cuctemMa

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CoiHIIA U 3BE3NT

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
NIOCJIEI0BATENBHOCTH. BHyTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomonu CoJHIIa U 3BE3]

Muineynsiii [1yte — Hama
I"'anaktuka. Ilonoxxenue u IBMKESHHE
Connna B I'anakTuke. I'agakTHKU.
YEpHbIe ABIPHI B SIpax raJakTHK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenienusie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora «DJ1eMeHThI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(bopMUPOBAHUHU MIPEJICTABICHUN O
¢buznyecKoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
(Gu3ryecKoit KapTUHBI MUPA B
001IeM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHBIi ypok. MaruutHoe 1ouie.
DNeKTpOMarHuTHAs MHIAYKIIHS




PesepBHblii ypok. Ontrka. OCHOBBI

67 CHenualbHON Teopun 1
OTHOCUTEIIHOCTH
Pesepnbiii ypok. KBanToBas ¢pusuka.
68 DJIEeMEHTHI aCTPOHOMUH U 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d1784
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08 4 ’




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

JleMoHCTpHpOBaTh Ha TIpUMEpax poJib U MeCcTO (U3UKH B
(GbOpMUPOBaHUN COBPEMEHHON HAYYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIbHOCTH

JIonen

10.2

Y4UTHIBATh TPAHUIBI TPUMEHEHHS U3YUEHHBIX (PU3NUECKUX MOIETICH:
MaTepuaibHas TOYKa, MHEpIHAIbHAsA CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPIOE TEJO, UCATBbHBIN T'a3; MOJAEIN CTPOCHHUS ra30B, JKUIKOCTEN U
TBEPABIX TEJl, TOYEUHBIM JJIEKTPUUECKUHN 3apsia — IIPU PELICHUU

Q)HSH‘ICCKI/IX 3aJa4

10.3

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJEKYJISIPHO-KUHETUYECKOH Teopuu
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOpPEHHOE NMPSMOJIMHEITHOE IBM)XEHHE, CBOOOJHOE MaieHHUE
TeJ, JBIKEHUE IO OKPYKHOCTH, WHEPIHsS, B3aWUMOJICHCTBHE TEI;
mud¢ys3us, OpOYHOBCKOE JBHKEHHE, CTPOEHHE KHUJIKOCTEH U
TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU  HarpeBaHUU
(oXJaxaeHnun), TEIJIOBOE paBHOBECHE, MCIAPEHHE, KOHACHCAIWs,
IJIaBJ€HUE, KpUCTANIM3alus, KWUIIEHHE, BIAXXKHOCTh BO3]yXa,
NOBBIICHWE JaBJICHHUS Ta3a IMpH €ro HarpeBaHUU B 3aKPBITOM
cocyle, CBSI3b MEXIy IapaMeTpaMd COCTOSIHHMS ras3a B

M30Mpolieccax; JIEKTPU3AUS TeJl, B3aUMOJICHCTBUE 3apsIIOB

10.4

OnucelBaTh MEXaHUYECKOE JBW)KEHHE, HCIOIb3ysl (PU3NYECKUe
BEJIMYMHBI: KOOPJIUHATA, ITYTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYIbC Telna, KUHETUYECKas JHEPrus,
NOTEHIMAJbHAsE HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTh;, TpPU OINKUCAHUU TPABUIBHO TPaKTOBaTh (PUINUYECKUI
CMBICJI HCHOJb3YEMBIX BEJIWYMH, UX OOO3HAUCHWs] M EIUHULBL,
HaXOJIUTh (POPMYIIbI, CBS3BIBAIOINE TAaHHYIO (PU3NYECKYIO BEIUYHHY

C ApYTvuMHU BCINYHUHAMU

10.5

OnuceIBaTh HN3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€lI M TEIUIOBEIE

SABJICHUS, HWCIOJIb3Yys (I)I/I3I/I‘-I€CKI/IG BCIIMYMHBI: OaBJICHUC TIasa,




10.6

TEMIIepaTypa, CpedHssd KHUHETHYecKash DJSHEpPIus XaoTHUYECKOIo
JBUKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHasi CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss SHeprus, pabora rasa,
KO3 GUIMEHT IO0JIe3HOr0 JEHCTBUS TEIUIOBOIO JIBUraTeNs; IpH
ONMCAaHWW  TPABWIBHO  TPAaKTOBaTh  (U3MYECKHA  CMBICI
UCIIOJIb3YEMBbIX BEJIIMYMH, UX 0003HAUYEHHUS W €AMHMILBI, HAXOIUThH
GopMynbl, CBA3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEIHMYHUHY C

APYruMH BEJIIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHME CBOMICTBA BEIIECTBA H
DIIEKTpUYECKUE SBJICHHS (TPOLIECCHI), HCIONB3Yysd (pu3mdeckue
BEJIMYMHBI:  QJIEKTPUYECKUH  3apsia,  DJIEKTPUUECKoe  MOJIE,
HanpspKEHHOCTh MOJISA, MOTEHIHMall, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONMHCAaHUM  TMPABUIBHO  TPAKTOBaTh  (PU3MYECKH  CMBICT
UCIONIb3YEMBIX BEIMYWH, UX OOO3HAYEHUS U €AMHMUIIBI; YKAa3bIBATh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BETHUUHY C IPYTUMHU

BCINYHNHaAMH

10.7

10.8

AQHATM3UPOBATh (PU3UYECKUE TIPOLECCHl W SIBJICHUSA, HCIIONB3YS
¢u3nyeckre 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMUPHOTO TATOTEHUS, I,
IT n III 3axons! HprOTOHA, 3aKOH COXpPaHEHHUSI MEXaHUYECKOU SHEPI UM,
3aKOH COXPAHEHHUs UMITYJIbCA, IPUHIIMII CYTIEPIIO3ULIMH CUJI, TPUHIUI
paBHOIIpaBUs HMHEPUHMAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEILECTBA, TA30BbIE 3aKOHBI, CBA3b
CpPEIHEW KMHETHYECKOW DHEPrUU TEIIOBOIO ABUKCHHUSA MOJIEKYI C
a0COJIIOTHOM TeMITepaTypoH, MEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUs1 JJIEKTPUYECKOro 3apsaa, 3akoH KynoHa; mpum 3TOoM
pasnnyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe
BBIpQ)KEHUE U yCJIOBUs (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIE NMPUHLUIBI ACUCTBUS MAaIIMH, NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HX 0€30MacHOro

HCIIOJIBb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BBINOMHATE SKCIIEPUMEHTHI TI0 UCCIIEeI0BAaHUIO (PU3NUECKUX SBICHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
OKCIEpUMEHTa, coOMpaTh  YCTAaHOBKY W3  MPEIOKEHHOTO

000py0BaHus, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

10.10

OcCymiecTBISITh TMPSMbIE W KOCBEHHBIE H3MEpeHUs (HU3HUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEPEHUs U

HCITIOJB30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpGHIHOCTCfI HSMepeHI/Iﬁ




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (PHU3UYECKUMHU BETUYMHAMH C
MCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHM; IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpPOBaTh pPE3yJbTaThl IMOJTYYEHHON 3aBUCHUMOCTHU
(bu3nYeCKUX BETUYMH B BUA€ TaOIUIl U TpaUKOB, 1e1aTh BIBOJIBI IO

pe3yJsibTaTaM MCCIIEA0BaHUs

CoOmomaTe mpaBmiia 0O€30MacHOrO Tpylda MpH  IPOBEIACHHUH
UCCIICIOBAaHM B paMKaxXx Y4eOHOTO JKCIIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOM U MPOEKTHOM JEATEIIBHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI10BaAHUS

10.13

10.14

10.15

10.16

Pemartp pacu€rHble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCIONB3YS (hM3MUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalM3a
YCIIOBUSL 3aJladydl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
(bu3HYeCKre BETMYUHBI B (OPMYJIIbI, HEOOXOTUMBIC JUTSI €€ PEIICHHSI,
MPOBOJUTh pPAacy€Tbl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOIO

3Ha4YCHUA (bHSquCKOﬁ BCJIIMYHMHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOIT'MYCCKHU
HCIIPOTHUBOPCUUBYHO LICTIOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha U3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHU

Hcnonp3oBaTh Mpu pelIeHUH Y4eOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JUIsl TOUCKA, CTPYKTYpPUPOBAHMS,
UHTEpHpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TOMYJISIpHON
uHpOpMaLKH, TOTYYEHHOW U3 PA3IUYHbIX HCTOYHUKOB; KPUTHUECKU
AHAIM3UPOBATH MOJIyYaeMyt0 HH(OPMALIHIO

[TpuBOANTE MpHUMEpPH! BKJIAZa POCCUHUCKUX U 3apYOEKHBIX yUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, OOBSCHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHHYECKUMH YCTPOMCTBAMH, JUISI COXpaHEHUs
3I0pOBbS M COOJIIOJIEHUST HOPM SKOJOTHMYECKOro TIOBEJIEHUS B

OKpYKalolleu cpene

10.18

PaboTath B rpyrine ¢ BHIOTHEHUEM PA3IMYHBIX COMAIBHBIX POJICH,
IJIaHUPOBATh  paboOTy TpPyHIbl, palUUOHAIBHO pacHpenessiTh
00sI3aHHOCTH W TUIAHUPOBATh JESTEIBHOCTh B HECTaHIAPTHBIX
CUTYyalMsIX, aJeKBaTHO OLICHUBATh BKJIAJ KAXKJIOTO U3 YYACTHHKOB

TPYIIIBI B PELIEHHE paccMaTpUBaeMoOi MpooOieMbl

11 KJIACC




Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

11.1

11.2

JleMoHCTpHpOBaTh Ha TNpUMEpax pojib M MecTo (U3UKH B
(GopMHpPOBAaHNN COBPEMEHHOW HAay4HOH KapTHUHBI MUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON 1EATEIBHOCTH
JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHHBI MUPa

VY4uThIBaTh IPaHULIBI IPUMEHEHUS U3YUCHHBIX (PU3HMUECKUX MOJIEIICH:
TOYEUYHBIN JIEKTPUYECKHUN 3apsl, siiepHas MOJIEIb aTOMA, HYKJIOHHAs

MO/IENIb aTOMHOTO Si/Ipa MPH peleHNH (PU3NIECKHX 3a/1a4

11.3

11.4

PacnioznaBath (pusnueckue siBieHus (IIPOIECcChl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM U  KBaHTOBOW  (DU3UKU:
3JIEKTpUYECKasl MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE,
MarHMUTHOE  JIEWCTBUS  TOKAa,  B3aUMOJICHCTBUE  MAarHUTOB,
AIIEKTPOMAarHuTHas WHAYKLUS, JCHCTBHE MAarHUTHOrO IOl Ha
IPOBOJHUK C TOKOM M JBWKYILMHCS 3apsl, 3JI€KTPOMarHUTHBIE
KoJleOaHHUs W BOJHBI, NPSAMOJIMHENHHOE pPaCHpOCTpaHEHUE CBETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
MOJIIpU3alusl CBETA, AUCIIEPCUs CBETA, (OTOAIEKTpUUECKUI 3P peKT
(poroaddext), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHHE JMHEWYATOTO
CIEKTpa aroMa BOAOPOJA, €CTECTBEHHass M HCKYCCTBEHHas

PaarOaKTUBHOCTD

OnuceiBaTh HM3y4eHHblE CBOWCTBA BeIIeCTBA (3JIEKTPUUYECKHE,
MarHUTHBIE, ONITUYECKHUE, TEKTPUUECKYIO IPOBOIUMOCTD Pa3INnUHBIX
Cpell) M DJIEKTPOMarHUTHbIE SBJIEHMS (IIPOLIECCHI), HCHOJIb3Ys
¢u3nyeckue BEIMYMHBL: AJIEKTPUUYECKUHM  3apsA], cujla TOKa,
NIEKTPUYECKOE  HANPSIKEHHE, DJIEKTPUUECKOE  CONPOTHUBIICHUE,
pasHocTh noteHnuanos, JJIC, paboTta Toka, HHIYKIIUS MAarHUTHOTO
noisisi, cuna Ammepa, cuia JlopeHua, MHAYKTHBHOCTh KaTYIIKH,
DHEPrus 2JIEKTPUYECKOr0 M MarHUTHOIO TOJEH, NEPUOA U 4acToTa
KoJIeOaHUH B KOJIeOaTeIbHOM KOHTYpE, 3apsi/l M CHJla TOKa B ITpoILecce
FapMOHMYECKHX  AJIEKTPOMArHUTHBIX  KojeOaHu#,  (oKycHOe
paccTosiHue M ONTHYECKas CUJIa JIMH3bI; MPU OMUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICT HCHOJb3YyEeMBIX BEJIWYHMH, UX
0003HaueHUs] M EAMHUIIBl; YKa3blBaThb (OPMYIbI, CBSA3BIBAIOIINE

JaHHYI0 (PU3NYECKYIO BETUUYUHY C JPYTMMH BETUUMHAMU

11.5

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA HW  IIPOLECCCHI,

HCIIOJIb3ys (1)I/I3I/ILI€CKI/IG BCIIMYHUHBI: CKOPOCTH JJICKTPOMAIrHUTHBIX




BOJIH, JJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHUO/JI II0JIypaciaja, 3HEPIrus CBSA3H aTOMHBIX S€p; IPU ONMCAHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3UYECKUH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX O0O3HA4Y€HUs M EIUHUIBI; YyKa3blBaTb (OPMYIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYTUMHU

BCIWMYHMHAMU, BBIYHUCIATh 3HAYCHUC (1)I/I3I/I‘-I€CKOf/'I BCINYUHBI

11.6

11.7

11.8

11.9

11.10

AHanu3upoBath (pU3MYECKHE TPOLECChl M SBJICHUS, HCHOJb3Ys
¢u3nueckne 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
IIOCJIEA0BATENBHOIO U IAPAJLIEIBHOIO COCIUHEHUS IPOBOJHHUKOB,
3akoH Jxoyns — JleHnna, 3aK0H 2J€KTPOMarHUTHOM MHIYKIUH, 3aKOH
IIPSAMOJIMHEMHOTO PACIIPOCTPAHEHMS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBl  IPEJIOMJIEHUS CBETa, YypaBHEHME OMWHIITEWHa U
doro3ddexra, 3aKOH COXpaHEHUS HHEPrHUM, 3aKOH COXpPAHEHHS
UMITYJIbCA, 3aKOH COXPAaHEHHUsS DJJIEKTPUUYECKOro 3apsiaa, 3aKoH
COXpaHEHUs MacCOBOIO  4YHCJIA, NOCTynarsl bopa, 3akoH
PaAMOAaKTUBHOIO pacnaja; IMpH 3TOM pa3IM4YaTh CIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE U YCIIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIllpaBJICHUC BCKTOpAa HWHAYKIHWU MAarHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia

CTpOI/ITB n  OIIMChbIBATh I/I306pa)KeHI/Ie, co3aaBacMoO€ TIIIIOCKUM

3€pKajoM, TOHKOW JINH301

BBINOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NUECKUX SBICHUIN
U IIPOLIECCOB C UCITOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHMUI;
pu 3ToM (OpMYIHPOBATE IPOOIEMY (3a/1a4y) U TUIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOMpaTh  YCTAHOBKY U3  MPEUIOKEHHOIO
000py0BaHNsl, TIPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBiATh MNpsMble W KOCBEHHBIE H3MEpeHHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJBHBIM COCOO M3MEpEeHUs U

HCITIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCHIHOCTeﬁ HSMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (PH3NYECKUX BEJTUYHH C UCIIOIH30BAHUEM
NpSMBIX HU3MEPEHUM; TMpPU HTOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpPOBATh PE3YNbTATHl MOTYYCHHOW 3aBUCHUMOCTH (U3HUECKUX
BEJIMYWH B BUJIC TAOIUIT U TpaHUKOB, IETaTh BHIBOBI IO PE3yJIbTaTaM

HCcCiIca0BaHusA

11.12

CoOmtomath mpaBuia 0O€30MacCHOrO TpyJda TP  TMPOBEICHUU

HCCIIeIOBAaHUN B paMKax ydeOHOro »SKCIepUMEHTa, Yy4eOHO-




PICCJIGI[OBaTCHBCKOfI n HpOeKTHOfI ACATCIBbHOCTHU C UCIIOJIB30BaAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOPHOTO 000pyI0BaHUS

11.13

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (U3NYECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U NPHUHOMWIILI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BBIOMpaTh (U3UYECKYI0 MOJEINb, BBLIEIATH
¢du3nyeckre BeIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ pelleHus,
MMpOBOAUTDH paC‘-IéTBI U OLOCHUBATH PCAJILBHOCTHL IIOJYUCHHOI'O

3HaueHUs (PU3UUECKON BEITNIMHBI

11.14

11.15

Pemiats Ka4C€CTBCHHBIC 3aga4du: BBICTpAanBaTh JIOTHYCCKH
HCIIPOTHUBOPCUUBYIO LICTIOYKY paCCY)K,HeHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC

3dKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SBJICHUA

Hcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a7ad COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPUPOBAHUS,
MHTEpIIpETallMi U IPEICTaBICHUsS y4eOHOW M HAy4YHO-IOMYJISIPHOMN
uH(pOpMaLnK, [TOJIyYUEHHON U3 pa3IN4YHbIX UICTOYHUKOB; KPUTUUECKU

AHAJIU3UPOBATH MOJYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

OOBSICHATH MPUHLUIBI ASUCTBUS MAlllMH, MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB; pa3iavyaTh YCIOBHS MX O€30MacHOr0 HCIOJIb30BAHUS B
ITOBCEJTHEBHOM KU3HH

[TpuBOANTE MpHUMEpPH! BKJIAZa POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOILIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Hcnonp30BaTh TeOpeTUYECKHUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU i o0ecriedeHus: Oe30MacHOCTH TIpH  OOpalieHUuH C
npubopaMH W TEXHHUYECKUMH YCTPOMCTBaMH, sl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’Karollen cpeze

PabGotaTh B rpyImme ¢ BBITOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TIPYNNbl, PAlUOHAIBHO  PACHPENEINATh
0053aHHOCTH M IUJIAHUPOBATH JEATENIBHOCTh B HECTAHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

TPYIIIbI B PELLIEHHE paccMaTpUBaeMOi MPOOIEMBI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3naeia

Konx nposepsiemoro

3JEMCECHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

1.2

®usuka — Hayka o mpupoxae. Hayunbie
METO/bl IO3HAHUS OKPYXKAIOLIEro MHpA.
Ponp 3kcniepumenTa M TEOpUM B IpoLecce
MO3HAHUSI TNPUPOABL. OKCIEPUMEHT B

dusnke

MogenupoBanue (GU3NYECKUX SBICHUH U
IIPOLIECCOB. Hayuneie TUIIOTE3bI.
@usnueckue 3aKOHbl U Teopuu. ['paHuIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
IIpunnun coorBerctBus. Pons m mecto
¢u3uku B (POPMHPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHUPA, B PAKTHUYECKOU

IEATENBHOCTH JTIOJEH

MEXAHHWKA

KMHEMATHKA

2.1

2.1.1

Mexannueckoe IBYKCHHUE.
OTHOCUTENBHOCTD MEXaHUYECKOTO
newxkeHus. Cucrema orcuéra. Tpaekropus
Ilepemenienue, CKOPOCTH (cpenusist
CKOPOCTb, ~MT'HOBEHHas CKOpPOCTb) H
YCKOPEHHE MaTepUalbHOM TOYKH, HX
MPOEKIIMM HAa OCHU CHUCTEMBl KOOPAMHAT.
CnoxkeHue TmepeMelleHUud U CII0KEHUe

CKOpOCTEN

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
npsMoJuHeiiHoe  aBukeHue. ['paduxu
3aBUCUMOCTH  KOOpPJIMHAT,  CKOPOCTH,
YCKOpPEHHUs, MYTH U  NEPEeMEIICHUs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU




CBoboaHOe majieHne. Y CKopeHue

CcBOOOJHOTO MaICHUS

KpuBonuneiinoe nsuxenue. PaBaomepHoe
JBWJKCHHE MAaTepUajJbHOM TOYKH IO
OKPYKHOCTH. VYrnosas CKOpOCTb,
nuHelHas ckopocThk. [lepuon u yacrora.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHE

TexHuueckue yCTpOMCTBa: CHHIAOMETP,
JBUKEHHE CHAPSJOB, LIETIHBIE U PEMEHHbIE

nepeaadn

[Ipaktunueckue paboTHI. H3mepenne
MIHOBEHHOM ckopoctH. HMccienoBanue
COOTHOUIEHUS MEXIY MyTSIMU,
POV IEHHBIMU TEJIOM 3a
MIOCJIEIOBATEIbHbBIE PABHBIE MPOMEKYTKU
BpEMEHU npu PaBHOYCKOPEHHOM
JBWJKEHUM C HAuyaJbHOM CKOPOCTHIO,
paBHOM Hymr0. HM3ydyeHue JBHXKEHUSA
miapuKa B BA3KOM KuAKOCTH. M3yueHue
JIBAYKEHUS Tela, OpOIIIEHHOTO

TFOPHU30HTAJIIBHO

2.2

JTMHAMUKA

2.2.1

IIpunuun  otHocuTenbHOCTH — [amumies.
IlepBbiit 3akoH HproToHa. MHepuunaibHbie

CHUCTEMEI OTCUETA

222

Macca Tena. Cuna. [TpuHIMDI

CyNEPIIO3UINHN CUII

223

224

Bropou 3aKOH Hrrotona s
MaTepUAIbHOM TOYKA B HHEPLHUATBHON
cucteme otrcuéra (MCO). Tperuii 3akoH
HprotoHa s MaTepuanbHbIX TOYEK

3akoH BceMUpHOro TAroreHus. Cuna

TAXKCCTH. HepBaﬁ KOCMHUUCCKast CKOPOCTD.

Bec Tena
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2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIbXKEHUST U CUJla TPEHHUS TOKOS.
Koadduruent TPEHUS. Cuia
COMPOTHBIICHUSI TIPH JBUKCHHH Tela B

KHAKOCTHU UJIN Ia3¢

2.2.7

HOCTyrIaTeHBHOC )51 BpamaTCJIbHOC

JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Telia

2.2.8

MoMeHT  cuJibl  OTHOCHUTEIIBHO  OCH
Bpamenus. Ilmewo  cuibl.  YcioBus

paBHOBecus TBEporo Tena B MCO

229

2.2.10

Texuuueckue YCTpOﬁCTBaZ IIOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[TpakTueckue paboTHI. N3yuenue
JIBWKGHUST  Opycka IO  HAKJIOHHOM
IUIOCKOCTH TI0JT JCHCTBHEM HECKOJIBKHX
cwi. MccnenoBaHue 3aBHCHMOCTH — CHII
YIIPYTOCTH, BO3HHUKAIOIINX B
neGopMHpyeMOl MPYKHHE U PE3MHOBOM
oOpa3siie, OT BEIMYUHBI WX JehOopMaIny.
VccnenoBanue  yciaoBUH — paBHOBECHUS

TBEP/OrO Tella, UMEIOIIETO OCh BPALCHUS

3AKOHBI COXPAHEHNWA B MEXAHUKE

I/IMHYJ'IBC MaTepI/IaJIBHOﬁ TOYKH, CUCTCMbI

2.3.1 MaTepuaibHbIX TOYeK. Mmmynbc cuibl u
W3MEHEHNE UMITyJIbCca Teja

232 3akoH coxpaHeHus wumnyiasca B HCO.
o PeakTuBHOE ABUXKEHUE

233 PabGota cunbl

234 MOomHOCTb CHITBI

535 Kunetnueckass sHepruss MaTepHaIbHOU
o TOYKH. Teopema 0 KHHETUYECKOW IHEPTUU

536 [TorenumanbsHas sHeprus. [loreHnnanpHas

SHeprusi  ympyro  aedopMUPOBAHHOM




3.1

2.3.7

2.3.8

npyxuHbl. [loTeHnManpHas sHeprus Tena

BOJIM3U MIOBEPXHOCTH 3EMIIH

HOTGHL{I/IaJIBHBIC n HCIIOTCHLIHMAJIBHBIC
cunbl. CBsA3b pa6OTI)I HEIIOTCHIIMAJIbHBIX
CHJI C UIBMEHCHHEM MEXaHHUYSCKOM SHECPIrun
CHCTEMBI TECII. 3akoH COXpaHCHUMA

MEXaHUYECKON SHEPrUuu

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHuueckue  yCTpOWCTBA:  JBHXKCHUE
paker, BOAOMET, KONEp, NPYKUHHBII

IIHUCTOJICT

2.3.10

[TpakTueckue paboThl. M3yueHue cBs3H
CKOpOCTEH Teln TpH HEYNpPyroMm yuape.
HccnenoBanue CBs3u pPabOTHl CUJIBI C

N3MEHECHHEM MEXaHHICCKOM OHECPIHUHU TCJIa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-
KMHETUYECKON  Teopuu. bBbpoyHOBCKoe
JIBIDKCHHE. Huddysus. Xapakrtep
JBYKCHUS W B3aUMOJICHCTBUS  YaCTHI]

BCIICCTBA

Mopenu crtpoeHusi ra3oB, XKUIAKOCTEW U
TBEPABIX Tl W OOBSICHEHHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJeIIei

Macca monekyn. KonmuecTBo Bemectsa.
[TocrosinHass ABoraapo
TermoBoe paBHOBecue. Temmnepatypa u €€

usmepenue. lllkana remneparyp Llenbcus

Monens wuneansHoro rasa. (OCHOBHOE
YpPaBHEHUE  MOJEKYISIPHO-KUHETHYECKON

TCOpHUU UACAILHOTO Ir'a3a

AOcomoTHass Temmeparypa Kak —Mepa

cpenHei KMHETUYECKON SHEpPruu




3.2

3.1.7

TEIJIOBOTO ABYOKEHUS JyacThll raza. [IIkana
temrieparyp KenbBuHa
VYpaBuenune Knaneiipona — Menaeneesa.

3akon [anpToHa

l'azoBbie  3akoHbl.  M3ompomeccel B
uaealbHOM  rase €  IOCTOSHHBIM
KOJINYECTBOM  BEILECTBA: U30TEpMa,

n30X0pa, n3odapa

3.1.10

3.2.1

TexHuueckue yCTpOMCTBa: TEPMOMETP,

O6apomerp

[TpakTueckue padotsl. i3MepeHue Macchl
BO3/yXa B KJIACCHOMU KOMHArTe.
Uccnenosanue 3aBUCUMOCTH MEXKITY
napaMeTpamMM COCTOSIHUS Pa3pesKEHHOrO

rasa
OCHOBbI TEPMOJIMHAMUMKN

TepmonnHamuyeckas cucrema.
BuyTpeHHs4 JHEprus
TEPMOJIMHAMHYECKOW CHCTEMBI U CIIOCOOBI

e€ u3MeHeHUs

322

3.23

324

KonmuyectBo ~ Temmotsl u  paboTa.
BHyTpeHHsis  dHepruss  OJHOATOMHOTO

HJIeaIbHOIO Ta3a

Bunnl TETJIONEPEIAYH:
TEIJIONPOBOJHOCTb, KOHBEKIIHS,
n3nyyeHue. Tenno€MKocTs Tena. Y nesibHas
TEIMIO0EMKOCTh BEIIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONEPCaAIC

[TepBbIii 3aKOH TEPMOANHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJIMHAMUKHI K M30MpolieccaMm.

['paduueckas uHTEpIIpeTaIyst padoThI ra3a

325

TermoBble MmamuHbl. [[puHIKNBL AEHCTBUS

TEIUVIOBBIX ~ MamuH.  [IpeoOpazoBanus




SHEpPruM B TEIUIOBBIX  MaAIMHAX.
Koadduuument nonesnoro aericTeus (nanee
— KII[) TeroBoii mammunsl. [{ukin KapHo u

ero KIII

Bropoit 3aKOH TEPMOJIUHAMUKH.
>y HeoOpaTuMoCTh IpOLECCOB B MPUPOJE.
o TemioBble  ABUraTeld. KOJOTHYECKUE

po0JIeMbI TEIIO3HEPTETUKU

TexHudeckue  yCTpOMCTBA:  JABUraTellb
3.2.7 BHYTPEHHETO CropaHusi, OBITOBOI

XOJIOIUIBHUK, KOHIULIUOHED
308 [Ipaktnueckue  pabotel.  M3mepenue

yIETbHOU TEIIOEMKOCTH

3.3

ATPET'ATHBIE COCTOSAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

[TapooOpazoBanue u KOH/ICHCALMsL.
Hcnapenne n xuneHue. Y aenpHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTD

TEMIICPATYpPhbI KUIICHUA OT AABJICHUA

AOCOIOTHAA U OTHOCUTEJIbHAS BIIAYKHOCTD

Bo3yxa. HacelmenHslil map

333

Teépmoe Tteno. Kpucramumueckue u
amop¢Hble Tena. AHU3ZOTPOMHUS CBOWCTB
KpHUCTAJIJIOB. >KI/II[KI/I€ KpHUCTaJlJIbI.

COBpeMeHHLIe MaTCepHraJibl

334

335

3.3.6

3.3.7

[InaBnenune u KpucTtaJlim3anus. Y aenpHas

TeruioTa miasiaeHus. Cyonumanust
VYpaBHeHHE TEIIOBOTO OanaHca

TexHudeckue yCTpPOWCTBA: TUTPOMETP H
[ICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUH
MIOJIy4EHUSI COBPEMEHHBIX MaTEpHAJIOB, B
TOM 4yuCIIe HaHOMAaTepHUaJos, 51

HaHOTCXHOJIOTHH

[IpakTnueckue  pabotel.  M3mepenue

BJIA’JKHOCTH BO3yXa




OJIEKTPOJMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DneKkTpu3anus Tejl. DJIEKTPUUECKU 3apsil.

I[Ba BU A SJICKTPHUYCCKHUX 3apsA10B

4.13
4.14

4.1.5

[TpoBoaHMKH, TUDIIEKTPUKU u
MOJIYTIPOBOIHUKH

3aKOH COXpaHEHUs JIEKTPUUECKOT0 3apsaa
B3aumopeiictBue 3apsanoB. 3akon Kynona
Onekrpuueckoe 1mosie. Hampspk€HHOCTD
AIIEKTPUYECKOTO MOJIS. [Tpunnun

cynepno3uiuu. JIMHUKM HanpsKEHHOCTH

QJICKTPHYCCKOI'O ITOJIA

PaGoTta cun QJICKTPOCTATUYCCKOI'O IIO0JIA.

ITorenuuain. Pa3HoCTh NOTEHIIMATIOB

HpOBOI[HI/IKI/I n JUDBJICKTPUKHU B
IHOCTOSIHHOM SJICKTPUYICCKOM I1O0JIC.

I[I/ISJ'IGKTpI/I‘leCKaH IMPOHUIACMOCTDb

DNEeKTPOEMKOCTb. Konaencarop.
OneKTPOEMKOCTh INIOCKOT0 KOH/IEHCATOpa.

9Hepr1/151 3apPsKECHHOT'O0 KOHACHCATOpa

4.1.10

TexHnueckue yCTpONCTBA: DJIEKTPOCKOIL,
AIIEKTPOMETP, AIIEKTPOCTATUYECKAs
3alllMTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,

KOH/JIEHCATOp, KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTnueckue  pabotel.  M3mepenue

BHGKTI)OéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX

421

YcnoBus CYIICCTBOBAHUA TIOCTOSHHOI'O
SJICKTPHUYCCKOI0 TOKaA. Wctounukm TOKa.

Cuna toka. I[locToSSHHBIH TOK

422

Hanpsokenne. 3akoH Oma U1 ydacTka

[emn




423

424

DneKTpuuecKoe COTIPOTHBIICHUE.
VY nenpHOE CONPOTUBIIEHUE BELIECTBA

ITocnemoBarensHOE, napajiesibHOE,

CMCHIAHHOC COCAMHCHUC IMTPOBOIHHUKOB

4.2.5

PaGora »anexkTpudeckoro TOKa. 3aKOH

Joxoynsa — Jlenua

4.2.6

MontHOCTb OJICKTPHUYECCKOI'0 TOKa

4.2.7

anekTpoaBrkymas cwia (nanee — DJ1C) u
BHYTPECHHEE COIPOTHBICHUE HWCTOYHUKA
ToKa. 3akoH OMa 1Sl OJTHOM (3aMKHYTO#)
ANEKTPUIECKOMN LEIH. Kopotkoe

3aMBIKaHHEC

4.2.8

429

DJEeKTpOHHAs TMPOBOJUMOCTb  TBEPMABIX
METaJUIOB. 3aBHUCHUMOCTH COMNPOTHBIICHUS
METaJIJIOB oT TEMIEPATYpPHI.

CBepxnpoBOIUMOCTb

OnekTpuueckuil Tok B Bakyyme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOIHUKH. CobcTBeHHas 51
pUMecHas MIPOBOJMMOCTH
MOJTYTIPOBOTHUKOB. CaoiicTBa p-n

nepexona. [lonynpoBoJHIKOBBIE TPHOOPHI

4.2.11

aﬂeKTpI/ILIeCKI/Iﬁ TOK B 3JICKTPOJIMTAX.
3J'ICKTpOJ'H/ITI/I‘I€CKa$I JUucconuanmus.

DnexTponu3

4.2.12

DIIEKTPUUECKUI TOK B rasax.
CaMOCTOSTENLHBI U HECAMOCTOSI TENLHBIH
paspsa. Paznuunsie THIIBI
CaMOCTOATENIBHOTO  pa3pAna. MonHus.

IIna3sma

4213

TexHuueckue yCTpOICTBa: aMIEpMETp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa,
AIIEKTpOHArpeBaTeIbHbIE npubopHl,

AIEKTPOOCBETUTEIILHBIE puOopHI,




TEPMOMETDP COINPOTHUBIICHUS, BaKyyMHBIN
JUOJl, TEPMUCTOPBI U  (OTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ Auoa, ralbBaHHMKa

11 KITACC

4.2.14

[IpakTnueckue paboTHI. Nzyuenue
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenne DJIC WCTOUYHMKA TOKA M €ro
BHYTPEHHETO CONPOTHUBIICHUS.

Hab6nronenue anexrpoiunsa

Kon
pasnena

4

Koanposepsiemoro

3JIEMCHTA

IIpoBepsiemblie 3JIEMEHTHI
co/iep KaHusA

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. DJIEKTPOMAT'HUTHA A MHAYKOUA

43.1

[TocrossHHBIE MAarHuThI.
B3aumoneiictBue HOCTOSIHHBIX

MAarHuToOB

43.2

MaruutHoe moJie. Bektop MarHuTHOMH
nHAyKuu. [lpuHuoun cynepnosuiumu.
Jlunun marauTHOM MHAYKIMU. KapTuHa
JIMHAM MArHUTHOM WHIYKUHUHM TTOJS

INOCTOAHHBIX MaroHuToOB

4.3

433

MarauTtHoe 1nose NpoBOJIHUKA C TOKOM.
KaptnHa JsmHMI 1ONIA  JJIMHHOTO
IPSIMOrO TMPOBOAHMKA M 3aMKHYTOTO
KOJIBIIEBOTO IPOBOJHHMKA, KATYHIKH C
TOKOM. OmneIT Opcrena.
B3anmopeiictBe  MpPOBOJHHMKOB €

TOKOM

4.3.4

435

Cuna Amnepa, €€ MOayNb U

HaIpaBJieHUE

Cuna JlopeHma, €€ Moaylnb H
HarpaBjeHue. J[BH>KeHHue 3apsKeHHOU
qaCcTHUOObl B OJIHOpOlIHOM MAaromTHOM

nonie. Pabota cunsl Jlopenia




5.1

436 SIBNIeHME PIEKTPOMArHUTHON MHTYKIIUU
437 [ToTok BekTOpa MArHUTHON UHIYKIIMHU
O/C WHIYKIUU. 3akoH
4.3.8
aneKTpoMarHuTHoU nHaykuuu dapanes
BuxpeBoe anexkrpuueckoe mone. IJC
WHIYKIUW B MPOBOJAHUKE, IBIXKYIIIEMCS
439 MOCTYNATENIbHO B OJIHOPOJHOM
MarHuTHOM TI0JIe
4.3.10 [TpaBuno Jlenna
NHIYyKTUBHOCTS. SIBnenune
4.3.11
camouHaykuuu. J/1C camouHayKuuu
DHeprus MarHUTHOTO TOJI KaTYIIKU C
4.3.12
TOKOM
43.13 DNEKTPOMAarHUTHOE T10JIe
TexHuyeckue yYCTPONCTBA: MOCTOSIHHBIC
MAarHUTHI, AJIEKTPOMATHUTHI,
4.3.14 BIIEKTPOJIBUraTEllb, YCKOPUTEH
AJIEMEHTAPHBIX YACTHUIl, HHIYKIIMOHHAS
neyb
[Tpaktnyeckue pabotel. M3ydeHue
MarHuTHOTO TIOJSl KAaTYIIKU C TOKOM.
4315 HccnenoBanue nelcTBUS MOCTOSHHOTO

MarsurTa Ha pPaMKy C TOKOM.

HccnegoBanue SBJICHUA

BHCKTPOMaFHI/ITHOI\/JI HHIAYKIUHA

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KomnebarenpHast cucrtema. CBoOOIHBIE
Kosie0aHusl. ["apmonnueckue
KoJIe0aHusI. [Tepuon, yacToTa,

aMITuTya v (hasza KoneOaHuit

[IpyxnHHBIN MAasITHHK.

MarteMaTHn4eCKU MasgITHUK




YpaBHeHue rapMOHUYECKUX
KoseOaHui. Kunemarnueckoe u
JTUHAMHUYECKOe OIKCaHue

KOJIE0ATEIBHOTO ABUKECHUS

IIpespaienue SHEPIrUU pu
rapMOHHUYECKUX KosiebaHusx. CBs3b
aMIUTMTYABI ~ KOJeOaHUU  MCXOIHOMU
BEJIMYMHBI C aMIUTUTYJaMH KoJjeOaHui

€€ CKOpPOCTU U YCKOPEHMUS

KonebGarenbupiii koHTYp. CBOOOIHBIC
JJICKTPOMArHUTHBIC ~ KOJIeOaHUS B
UIcalbHOM KOJICOATeIIbHOM KOHTYpE.
AHaJOrusT MEXIy MEXaHWYSCKHUMH H
DJIEKTPOMArHUTHBIMH  KOJICOQHHSIMU.

®opmyina ToMmcoHna

3aKOH  COXpaHEHMs]  JHEpruu B

nacaJbHOM Koye0aTeIbHOM KOHTYpC

BrinyxaeHnbie MEXaHUYECKUE
kojiebanus. Pesonanc. PesonancHas
KpHUBasl. BrinyxxneHHbie

SJICKTPOMArduTHBIC KOJICOaHHS.

ITepemennbiii Tok. CHHYycOMIaNbHBIN

HepeMeHHHﬁ TOK.

5.1.10

MomHocTb IIEPEMEHHOTO TOKa.
AMIIIUTYHOE " JIEHCTBYIOIIIEE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA

Tpancdopmarop. [IpousBoxacTso,
nepegayda 51 notpebieHue
ANEKTPUYECKOMN DHEPIUH.
OKOJIOrn4ecKue PpHUCKH npu
IIPOU3BOJICTBE IJIEKTPUUECKON SJHEPTI U H.
KynbTypa UCIIOJIb30BaHUS
AJIEKTPOSHEPTUM B TOBCEHEBHOM

JKHN3HHU




5.1.11

TexHuuueckue YCTpOICTBA:
ceiicmorpad, 3IEKTPUYECKHI 3BOHOK,

JIMHUU JJICKTpoIepeaad

5.1.12

[TpakTuueckue pabotsl. MccnenoBanue
3aBUCUMOCTHU nepuojia MaJIbIX
KojeOaHuil rpy3a Ha HUTH OT JJIMHBI
HUTU M Maccel rpysa. Hccienosanue
NEePEeMEHHOT0 TOKa B LENU U3
[IOCIEA0BATEIbHO COEIMHEHHBIX

KOHACHCATOopa, KaTYIIKHU U PE3UCTOpa

52

MEXAHWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHudyeckue  BOJIHBI, YCIIOBUSI
pacupoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHUsT U JUIMHA BOJIHBI.

HonepeqHHe H IIPOAOJIbHBIC BOJIHBI

522

523

HHHPar#H HNHuTepdepennus u

TUdPaKIUs MEXaHUISCKUX BOJIH

3Byk. CkopocTh 3Byka. [poMKOCTh

3ByKa. Beicota Tona. TemOp 3ByKa

524

DJEKTPOMarHUTHHIE BOJIHBL. Y CIOBHS
U3JIy4EHHUS] DJIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opuenranys BekTopos E, B u
U B DJJEKTPOMArHUTHOW BOJHE B

BaKyyMe

525

5.2.6

CBoOIiCTBa DIIEKTPOMArHUTHBIX BOJIH:
OTpa’keHHe, IpeIoMIIEHHE,
NoJIsIpu3anus, nudpakims,
UHTEepEpeHIIHSL. Ckopoctb
AIIEKTPOMArHUTHBIX BOJTH

[Ilkama  AMEKTPOMArHUTHBIX  BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMArHuTHBIX BOJIH

B TEXHUKE U OBITY




53

5.2.7

[TpuHIUTIBI paAMOCBSI3U U TEJICBHUICHHUS.
Pannonokanms. DJIEeKTPOMArHuTHOE

3arpsi3HEHUE OKPY KaIoLIe cpebl

5.2.8

TexHnuueckue YCTpOMCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTBHI,
yIIbTPa3ByKOBast JTMarHOCTHKA B
TeXHUKE M  MEAMIMHE,  pajap,
paguonpuéMHUK, TEJIeBU30p, aHTCHHA,

tenepon, CBU-neun

OIITUKA

5.3.1

532

533

534

535

53.6

5.3.7

[IpsmonuHeiiHOe  pacmpocTpaHeHHE

CBeTa B OAHOPOAHOM cpene. JIydu cBera

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
cBera. lloctpoeHnme wu300pakeHMiI B

ITUIOCKOM 3CpKaJIC

[penomrienue cBeTa. 3aKOHBI TPETOMIICHUS
CBeTa. AOCOIIOTHBIN IOKa3areib

IIPETIOMJICHUS

[TonHoe BHYTPEHHEE OTpaKEHHUE.
[IpenenbHbIN yroi MOJIHOTO

BHYTPEHHETO OTPAKEHUS

Hucnepcust cBera. CIOXHBIM CcOCTaB

6enoro ceera. L{Ber

Colwuparolue U paccenBaronye JHH3bI.
Tonkas nrH3a. POKYCHOE paCCTOSIHUE U
OonTHYEeCKas CWJIa TOHKOW  JIMH3BI.
[Toctpoenue n300paKeHUH B
coOuparoMX U pacCeUBAIOIINX JTUH3AX.
®opMyiia TOHKOH JIMH3BL. Y BEIUYECHHUE,

aBaeMoe JIMH30U

[Tpenenst TIPUMEHUMOCTH

FeOMeTqueCKOﬁ OIITUKHU

5.3.8

Wntepdepennust cBera. KorepeHTHbIe

HCTOYHUKU. YCIOBHUS  HAOIIOACHUSA




MakCUMyMOB M  MHHUMyMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JIBYX

CI/IH(l)a3HBIX KOI'¢pC€HTHBIX KCTOYHUKOB

539

Hudpakmus  cera. [Audpakmumonnas
pemérka.  YciaoBue — HAONIOACHHS
TJIaBHBIX MaKCUMYMOB TMPH TaJCHUU

MOHOXpPOMATHYECCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

ITonsipusanus ceera

TexHudeckue ycTpoNCTBA: OYKH, JIyIIa,
¢doroanmnapar, MPOEKIUOHHBIN anmapar,
MHUKPOCKOII, TEJECKOI, BOJOKOHHAsA
ONTUKA, JAu(pakIUOHHAs  peléTka,

TIOJISIPOU T

[Ipaktuyeckue paboTel. M3mepenue
nokasarens HPEIOMIICHUS.
HccnenoBanue cBOMCTB N300paKeHU B

JIMH3aX. Ha6JIIO,Z[eHI/Ie JUCIICPCHU CBCTA

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'panuipt MIPUMEHUMOCTH
KJIaccnyeckod MexaHuku. lloctynarsr
TEOPUH OTHOCUTEIBHOCTH:
WHBApUAHTHOCTh MOAYJS  CKOPOCTH
cBeTa B BaKyyMe, NPUHIUIT
OTHOCHUTEIIbHOCTH DWHINTeHHA

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3amemsieHHe BPEMEHH M COKpAIlleHHE

JUIMHBI

6.3

6.4

DHeprus ¥  UMIOYIAbC  CBOOOAHOM

YaCTHUIIbI
CBs13b Macchl C YHEPIrUEH U UMITYJIBCOM

CBOOOJTHOW 4YacTUIbl. DHEPrusi MOKOsS

¢BOOOIHOM 4aCTHIIEI

KBAHTOBAS ®U3UKA




7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna Ilianka cBs3U
7.1.1 sHepruu (HOTOHA C €ro YacTOTOW.

DHeprus U UMNyJabCc GoToHA

OTtkpeiTHE u HCCIIEN0BAHUE
7.1.2 dotoadpdekra. Onbitel A.I'. CToserona.
3akonbl poTtoddderra

YpaBHeHue OHHIITENHA g
7.1.3 dbotoapdekra. «KpacHas TpaHuLa»
dororddekra

HaBneame  cera. Omwiter  I1.H.

JleOeneBa

7.1.5 XUMHAYECKOE IEUCTBUE CBETA

TexHuueckue yCTpOICTBa:
7.1.6 ¢doTorieMeHT, POTONATIHK, COTHEUHAS

Oarapes, CBETOIUO]

7.2

CTPOEHUE ATOMA

Mopens atroma Tomcona. OTBITE
Pezepdopaa mo uccnenoBanuio

7.2.1
cTpoenust atoMa. [Imanerapuas Mozenn

aToMa

Iloctynater  bopa. HM3nyuenue wu
HOMJIOIIEHNE (DOTOHOB IIpPU TEPEXO0JIe
7.2.2 aromMa C OJHOIO YpPOBHS JHEPrUU Ha
apyroi. Bunel cnektpoB. CrekTp

ypOBHCfI OHEPIrur aTroMa BOAOpOJda

Bonnosrle cBoyicTBa yacTuil. BoJHEI 1€
Bbporins. KopnyckynsipHo-BOITHOBOM
7.2.3
nyanusM. Jludpakius 3JIeKTPOHOB Ha

KpHCTaJIax
CnoHTaHHOE n BBIHY>XKACHHOC
7.2.4 W3JIy4YeHHE. YCTPOMCTBO M MPHUHIUI

paboTHI J1a3epa




7.3

7.2.5

TexHuuueckue YCTpOICTBA:
CHEKTpaJIbHBIM aHaJIN3 (CIIEKTPOCKOIT),

Jasep, KBAHTOBBIM KOMIIBIOTEP

7.2.6

[TpakTnueckue pabotel. Habmronenue

JIMHEMYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

7.3.2

Metoapl HaOMIOJACHHUS W PETHCTPALUU

SJICMCHTAPHBIX YaCTHIL]

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuro cocraBa
pamnoakTuBHOTO M3nmydeHus. CBOICTBa
anba-, Oera-, TaMMa-U3Iy4EHHUS.
BnusHue pagrioakTUBHOCTH Ha JKUBBIC

OpraHu3MbI

7.3.3

7.3.4

OTKpbITHE TIPOTOHA U  HEWUTpOHA.
Hyxnonnas mozaens siipa [eiizenoepra
— HWBanenko. 3apsg sapa. MaccoBoe

yucio sapa. M3otonsl

Anbda-pacna. DNEKTPOHHBIN U
MO3UTPOHHBIA  Oera-pacman. [amma-
U3Iy4YeHHe. 3aKOH PaJHOaKTHBHOTO

pacmajna

7.3.5

OHeprusi CBSI3U HYKJIOHOB B fJIpeE.

Snepuble cuibl. Jlegekt Macchl siapa

7.3.6

7.3.7

Snepusle peakuuu. JleneHue U CUHTE3
a1ep

Snepusiii  peakrop. TepmosiaepHbIN
cuHre3. [IpobiemMbl U NEpPCHEKTUBBI
AJIEPHOM HSHEPreTHKU. DKOJOTHYECKHE

ACIICKTHI H,Z[CpHOﬁ OHCEPICTUKU

7.3.8

OnemeHTapHble 4acTulbl. OTKphITHE
IIO3UTPOHA. @yH1TaMEHTaJIbHbIE

B3aUMOJEHCTBUI




7.3.9

TexHuueckue yCTpOMCTBA: TO3UMETP,
Kamepa BuibCoHa, SiAEpHBIA peakTop,

aToMHasa oOoMOa

7.3.10

[TpakTuueckue pabotel. MccrienoBanue
TPEKOB  YaCTHII (M0 TrOTOBBIM

dboTorpadusam)

8.1

8.2

OJIEME

HTbI ACTPOOUN3UKU

Bun 3Bé3nnoro neba. Co3Bes3nus, spKue
3BE3/bI,  IUIAHETHI, WX  BHIUMOE

JIBIDKEHHE

Conueunas cucrema. [limaners 3eMHOM
rpynnbl.  IlnaHeThl-rUraHTel M UX
CHYTHI/IKI/I, KapJII/IKOBI)IC IIJIAHCTEIL.

Maunsblie Tesa COMHEYHOU CUCTEMBI

8.3

8.4

8.5

8.6

Connue, ¢orocdepa u armocdepa.

ConHeuyHasi akTUBHOCTb
Hctounuk sHeprun ConHua u 3B€311

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU:
macca, CBETHUMOCTb, paauyc,
TemIeparypa, 170.4 B3aMMOCBSI3b.
JnarpamMma «CHEKTpaJIbHbIA KJIacC —
CBETUMOCTbBY. 3BE3 B! rJIaBHOM
MMOCIICIOBATEIbHOCTH. 3aBHCHMOCTD
«Macca — CBETUMOCTB» IS 3BE3]

TJIaBHOM OCJICA0BAaTCIIbBHOCTHU

Baytpennee CTpOoeHue 3BE3NL.
CoBpemeHHbIE IIPEIACTABIICHUS 0
MPOUCXOXKJEHNH U 3Bomtoiu ConHia u

3BE3. DTambl )KU3HU 3BE3]

8.7

Mneunsiii IIyre — nHama ['anaktuka.
CnoupanpHasg cTpykrypa [amakTukw,
pacupeneneHue 3BE3M, rasa U IbUIM.

ITonoxenue u naBmxenue CoJHOA B




8.8

8.9

lamaktuke. Ilnockas u cdepudeckas

noacucTeMsbl [ atakTuku

Tuner ramaxktuk. PapguorajakTuku u
KBazapbl. UYE€pHble ObIpbl B Alpax

TaJJaKTUK

Bcenennas. Pacmiupenne Bcenennoi.
3akoH XabO0Oma. Pa3Oeranue ramakTHK.
Bo3spact u paanyc Bcenennoit, Teopus
bonpmioro B3peiBa. Mopenb «ropsuen

Bcenennoit». PenukToBoe usiyyeHue

8.10

MacmtabHast crpykrypa BceneHHOI.
MeraraiakTuka. Hepeménnsie

po0OJIeMbl ACTPOHOMUH
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