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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha ypOBHE CpEAHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUU K pe3yJbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyell HporpaMMmbl BOCIUTAHUSA U
KOHIIETIIIMK TIpernojiaBanus yuyeOHoro mnpeamera «DPusnka» B 00pa3zoBaTeIbHBIX
OpraHu3alusIx Poccuniickon denepanun, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTeabHbIE MPOTPAMMBI.

Conmepxxanue mnporpamMmbl 1O (U3MKE HaIpaBlIeHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HaYYHOU KapTuHbl Mupa oOy4daronuxcst 10-11 kiaccos npu o0yueHuu
ux ¢u3nkKe Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESTEIBHOCTHOIO MOJIXO/A.
[Iporpamma no ¢usuke coorsercTByeT TpedboBanusM @PI'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YEeHUs, a TaKXKe
YUUTBHIBAET HEOOXOIMMOCTh peaIU3alMl MEXKIIPEAMETHBIX CBs3€l (U3MKH C
€CTECTBEHHO-HAYYHBIMU YUEOHBIMU MpeAMeTaMU. B Hellonpenenstorcs OCHOBHBIE
LEIU U3y4YeHUs! (PU3UKHU Ha YPOBHE CPEIHEro 0011Iero 00pa3oBaHus, IIAHUPYEMBbIE
pe3yiabTaThl  OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METAlpeIMETHBHIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpaMma 1o ¢pu3HKe BKIIOYAET:

e INITAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (QU3HKK Ha 0a30BOM ypOBHE, B

TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI MO TOJaM 00yUYEHHUS;

« coziepkaHue yueoHoro npeamera « Pu3ukay 1o rojgaM o0ydeHusl.

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX MNPUPOAbI, BHICTYMAas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpy:xatouieM mupe. LlIkonbHbIN Kypce pu3ukn — cucteMooOpa3yroumi
IUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, HM3y4aeMbIX XWUMHUEH, OHMOJIOTHEH,
dbu3udeckorr reorpadueid W acTpoHomued. Vcmonp3oBaHME W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHMM  ONpeAeNseT Xapakrep W pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUM B c(hepe SIHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA,
IIOJIyYEHHUS] HOBBIX MAaTE€pHAJIIOB C 3aJaHHBIMHA CBOMCTBAMM M Jpyrux. M3yuenue
(U3MKH BHOCUT OCHOBHOM BKJ1a]1 B ((OPMUPOBAHHUE €CTECTBEHHO- HAYYHOU KapTUHBI
Mupa oOydyaromuxcsi, B (OpMHUpPOBAHUE YMEHUU NPUMEHSTh HAYyYHBIH METOJ
MO3HAHUS NP BBITIOJHEHUU UMHU YUE€OHBIX UCCIIEIOBAHUMA.

B ocHOBY Kypca pu3MKH U151 ypOBHS CpETHEr0 OOLIEro 00pa3oBaHus MOJO0KEH
pAA e, KOTOpbIE MOKHO PACCMaTPUBATh KaK MPHUHLIMIIBI €FOMOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBMU C HEM KypcC SBJISIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3/enoB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBeTCTBUM C HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. BenmymmMm B Kypce sBIseTcs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzauus MNpeAnosiaraeéT HCHOJIb30BAHHUE
I'YMAHUTAPHOTO NOTEHIHMAIa (PU3NYECKONM HAyKH, OCMBICIEHUE CBSA3M PA3BUTHUSA
(U3MKH C pa3BUTUEM OOILIECTBA, & TAKIKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypce pusnku npeamnoiaract 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHHUYECKHX M TEXHOJIOTMUECKUX MPUIOKEHUN U3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercsd TOCPEACTBOM BBEACHUS HIIEMEHTOB
COJIEp)KaHus, TMOCBAMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKH U TEXHOJIOTHMM, a TakXe OO0CYXIACHUS
po0JIeM pallOHATBHOTO MTPUPOJONOIB30BAHMS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YpPOBHE CPEIHEro OOIIEero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKType HOCTpOoeHusi (pU3NUECKOi Teopuu, poiu (pyHAAMEHTAJIbHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAHULIAXITPUMEHUMOCTH
TEOPUM, JUIsl ONIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBIEHUH U TIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0A B Kypce (PU3UKU pean3yeTcsl Mpexse
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIbHON JEsTeIbHOCTH O0YyYaroluXCsl.
J11st 6a30BOTO YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIH30BAHNUE CUCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no (usuke oObEIUHEHBI B OOIIMI CHUCOK YYEHHYECKUX MNPAKTUYECKUX padoT.
Boigenenue B yka3aHHOM TIiepeyHe JabopaToOpHbIX pPadOT, MPOBOAUMBIX JIJIs
KOHTPOJISI U OIICHKH, OCYIIECTBIISIETCSI Y4aCTHUKaMH 00pa30BaTEIbHOTO Ipolecca
UCXOJl U3 OCOOEHHOCTEW IMJIAaHWPOBAHUSI W OCHalleHus kaOunera (usuku. Ilpu
ATOM O0OecreuynBaeTCsl OBJIAJIeHUE OOy4YaloMIMMHUCS YMEHUSIMH TPOBOAMTH
KOCBEHHbIE HM3MEPEHUS, HCCIEIOBAaHUSl 3aBUCHUMOCTEW (DU3MYECKUX BEIUYUH U
ITIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIIOKEHHBIX TUITOTES.

Bosbiioe BHUMaHue yIeseTCsl pelIEHUI0 PACUETHBIX U KaYeCTBEHHBIX 3a/1ay.
[Ipu >TOM 7151 pacUETHBIX 3a]1a4 TPUOPUTETOM SIBIISIIOTCA 3a7a4d C SIBHO 3a/IaHHOMN
(duznyecKoil MOAEINbIO, MTO3BOJISIONINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk W MHTETpUPYs 3HAHUS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 33Ja4 MPUOPUTETOM SIBISIIOTCA 3aJaHMs HA
00BsCHEHHE TpOTEeKaHUsl (U3MYECKUX SBJICHUM W TPOLECCOB B OKPY’KAIOIIEH
KU3HU, TpeOyrolue BbhIOOpa (U3MYECKONM MOJEHM JUIsl CUTyallud MPaKTHUKO-
OpUEHTHPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k marepuansbHO-
TEXHUUYECKOMY 00eCIeueHHnI0 Y4eOHOTO poliecca 0a30BbIi YPOBEHb Kypca GU3HUKH
Ha YpOBHE CpeaHEero oO0miero oOpa3oBaHUsl JOJDKEH HM3y4aThCsi B YCIOBHUSIX
IpEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro Ikia. B kaOuHeTre (U3UKU TOIHDKHO OBITH
HeoOxoaumoe JaboparopHoe 00OpYyAOBaHHME [UIsl BBINOJHEHMSI YKa3aHHBIX B
nporpaMMe Mo (U3MKe YIYCHHMUECKUX MPAKTUYECKUX padOoT U JAEMOHCTPALMOHHOE
000opyI0BaHUE.

JeMoHcTpanimoHHoe o0OopynoBaHue (GOpPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAQJIBHON JOCTaTOYHOCTH W 00ECIEeYMBAET TOCTAHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTPAlUN IS
WCCIICIOBAHMSI ~ M3YYaeMbIX  SBICHHM W  MPOLIECCOB, OMIHUPUYECKUX |
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpymOBaHME JUISI YYCHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAEC TEMATUYECKUX KOMILUIEKTOB M 00ECIEUMBAETCS B pacyeTe
OJTHOTO KOMIUJIEKTa Ha JABYX oOydaromuxcs. TeMaThyeckue KOMIUIEKThI
nabopatopHOro 00OpYyAOBaHUS AOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U ITUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIC ITU(DPOBBIX JTAOOpaTOPHi.

OCHOBHBIMM LIEJIAMH U3y4YeHUs (PU3UKU B 001IEM 00pPa30BAHUHU SABJISFOTCS:

e popMUpOBaHHE UWHTEpPEcCa W CTPEMJICHHUS OOYYAIOIIMXCA K HAyYHOMY
WU3YUYCHUIO TIPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYaJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEICTABJICHUN O HAYYHOM METOJE TO3HAHUA U (POPMUPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSM;

 hopMUpOBaHUE HAYYHOTO MHUPOBO33PECHHSI KaK Pe3yJibTaTa U3y4eHUs OCHOB
CTpOeHUs MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMUpOBaHUE YMEHUHN OOBSCHATH SBJICHUS C UCIIOIb30BaHUEM (PHU3UYECKHUX
3HAaHWU U HAYYHBIX IOKA3aTEIbCTB;

e bopMupoBaHNEe TpEACTaBICHUH O ponud (PU3WKK JUIS Pa3BUTHUA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TuX 1efield oOecrneunBaeTcsl peleHueM CIIeAyIoIUX 3a1ay B

npoliecce u3ydeHus Kypca (pU3nMKu Ha YpOBHE CpeIHEro o01ero oopa3oBaHus:



e MPUOOPETEHNE CUCTEMbI 3HAHUU 00 OOIUX (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY U DJIEMEHTHI acTPO(DH3UKH;

 hopMUpOBaHUE YMEHHI MPUMEHSITHh TCOPETHUCCKUE 3HAHUS TIT00BICHEHUS
bU3NYECKUX SIBICHUHN B IPUPOJIC U JJIS IPUHSITHS MPAKTUICCKUX PEIICHUN
B MTIOBCETHEBHOM KU3HU;

¢ OCBOGHHE CIIOCOOOB pEHICHUS pPa3jIMYHbIX 3aJad C SBHO 3aJlaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NYECKON MO, aIeKBaTHON yCIIOBUSM 3aauH;

e IOHMMAaHWE (PU3NUECKHX OCHOB W TPHUHITUIIOB JCHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSAHUS HA OKPY>KAOIIYIO
cpeay,

¢ OBJIQJICHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUSA W TPOBEACHHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalIN3a W HMHTEpIpeTanuu UHGOpMaIliH,
OIpEeENICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

e CO3/IaHHUE YCJIOBHM JJIsl pa3BUTUS YMEHUN MPOEKTHO-MUCCIIEA0BATEIbCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wuzyuenune ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanust otBoautcs 136 gacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HeJIEJIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3MKE TEpeueHb JTabopaTOPHBIX U
MPAKTUYECKUX padoT SBISIETCS PEKOMEHIIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
MPOBEACHHS J1a0OpPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHIAWBHIYATbHBIX
0COOEHHOCTEH 00yYaroIIMXCA.



COAEPKAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbl HAYYHOT'0 MO3HAHUSA

®dusnka — Hayka o mpupone. HaydHble METOIBI NO3HAHMS OKPYKarOLIErO
Mupa. Ponb skcriepuMenTa 1 TEOPUU B IPOLIECCE MTO3HAHUS TPUPObL. DKCIEPUMEHT
B (U3HKe.

MonenupoBanue (U3NYECKUX SIBICHUW W TpoleccoB. HaydHble THMOTE3bI.
du3nvecKknue 3aKOHBI U TEOPHH. |'paHHIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponp u Mecto Qu3uku B GOpMUPOBAHUU COBPEMEHHOM HAy4YHOH KapTHHbI
MHPA, B IPAKTUYECKOU EATENBHOCTH JOJEH.

Jlemoncmpayuu

AHanoroBble U UUQPPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABvKeHHE. OTHOCUTEIBLHOCTh MEXaHMUECKOTO JBIKCHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemernienne, CKOpocTh (CpemHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOPEHHUE MaTepUaJbHOM TOUYKHM, UX MPOEKIMU Ha OCU CHCTEMBI KOOPIWHAT.
CioxxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHOE nBiKeHue. I 'paduxu
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U IEepEeMEIICHUs
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBobOoaHOe najzeHue. Y CKopeHrue CBOOOHOTO NaiCHUsI.

KpuonuHeiHoe nBuxenue. J[BrkeHne MaTepruagbHON TOUKU MOOKPYKHOCTH
C MOCTOSIHHOW MO MOJYJI0O CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAsi CKOPOCTb.
[Tepuon u yactora obpatmieHus. [{eHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBH)KEHUE CHAPSIO0B, LICTIHBIE U PEMEHHBIE MTepeayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM ITPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3AyXE U B pa3peKE€HHOM IIPOCTPAHCTBE.

Habnronenue aBuxeHus: tena, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOHOTO MaieHHUs.

Hanpagiienue cCkopocTy npu JBUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, 1abopamopuvie padbomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LEJIbK OIMPEICICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IIyTAMH, MPOWUJICHHBIMUA TEIOM 3a
NOCJEN0BATEbHBIE PABHBIE IPOMEKYTKA BPEMEHM IPU PABHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHnne nBUKEHUs IapUKa B BSI3KOU JKUJIKOCTH.

N3yuenue nB>KEeHUS TeIa, OPOIEHHOTO TOPU30HTATIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocurensbHOCcTH  l'anmmnes.  IlepBeii  3akoH  Hprotona.
NnepuuanbHbpie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuniun cynepnosunuu cwi. Bropoit 3akoH HeroToHa
IUIsl MaTepuanbHOM Touku. TpeTuit 3akoH HproToHA 11 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoyibxeHus1, kauenus ). Cuna tperusi. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokos. Koagduiment tpeHus.
Cuna conpoTUBIICHUS MPU IBWKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHoE U BpaaTeIbHOE ABHKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckue yCTpPOWCTBA M IIPAKTUUECKOE NPUMEHEHHE: NOAIIUITHUKH,
JIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepIuu.

CpaBHeHUE Macc B3aUMOIEHCTBYIOIIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(OPMAIIUH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHS TBEPAOTO Tena. Bubl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenue nBmxeHus OpycKa Mo HAKIOHHOW MIIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIONIMX B IMPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBH paBHOBECHS TBEPAOrO TEJIA, HUMEIOLIETO OCh
BpAIlCHHUS.

Tema 3. 3aKoHbl cOXpaHeHUs 6 MEXAHUKE

NMiynbc MarepuaibHOM TOYKHM (Teda), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NmMnynbc cWiibl U1 MU3MEHEHUE HUMITYJbCa Tela. 3aKOH COXPAHEHHSI HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorennumanbHas DHEPIusl. ITorennuanbHas SHEprus YIIpyro
nehopMUpPOBaHHOM MPY>KUHBL. [loTeHIIMaNbHAS SHEPTHS TeJIa BOJIM3U MOBEPXHOCTU
3emiu.

[loreHnuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. CBsizb  paboOTHI
HENOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEII. 3aKOH
COXpaHEHMSI MEXAHUYECKON dHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHn4ecknue yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHHUE: BOJOMET, KOIED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexo MOTEHIIUATEHOM YHEPTUN B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsl

N3yuenue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanre CBA3U pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHUYECKOW SHEpTruu
TeJla HA IPUMEPE PACTSIKEHUS PE3UHOBOTO XKI'yTa.

Pa3nen 3. MoJiekyasipHas Gpu3uKka U TepMOAUHAMUKA
Tema 1. Ocnoébl MoneKynapHo-KuHemudeckol meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABIKCHHUS U
B3aMMOJICMCTBUSI YaCTHUI[ BellecTBa. MOJEIM CTPOCHUS Ta30B, XKUIKOCTEH H
TBEPJIBIX TE U 00BSICHEHWE CBOMCTB BeIllECTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemectBa. [ToctosiHHas ABoraapo.

TemoBoe paBHOBecue. Temmneparypa u €€ msMmepenue. lllkama remneparyp
[enbscus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HICANbHOro rasa. AOCOJIOTHas TeMIeparypa Kak Mepa
CpelHEel KHUHETUYECKOW HSHEpPruM TEIJIOBOrOo JBMXKEHHUs uactull rasza. Illkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHHE M30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COETUHEHHM.

OmnpiThl O AUGGY3UN KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUAKEHUS.

Mogensb ombita LlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYIIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Monens, nuTrocTpupyomas Ipupoay AaBICHUS Ia3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIONIME YPAaBHEHUE COCTOSIHUS HACAIBHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

OmnpeneneHnue Macchl BO3/yXa B KJIIACCHOM KOMHATE€ Ha OCHOBE U3MEpPEHUM
00bEMa KOMHATHI, JABJICHUS M TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY TapaMeTPaMH COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

TepMoanHamuueckass cucreMa. BHYTpeHHsI dHEpruss TEpMOIUHAMUYECKOU
CUCTEMBI U ciocoObl e€ n3meHeHus. KonnuectBo temnorsl u padora. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3TyUYeHUE. Y IeNibHas TeIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[Tonsitue 006 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOro 3aKOHA TEPMOJMHAMHMKU K H3omponeccaM. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmomuHamuku. HeoOpaTumocTh MpOIECCOB B MPHUPOJIE.

TenoBble MamuHbl. [IpUHINIBI AEHCTBUS TEMIOBBIX MAIIUH.
[IpeoOpa3oBanus SHEpPruM B TEIUIOBBIX MamuHaxX. KoadduiueHT mone3Horo
nerctBug TteroBoil mammHbl. [ukn KapHo u ero kosd@uimeHT mojie3HOro
JEUCTBUA. DKOJIOTHUYECKUE MPOOJIEMbl TETUIOIHEPTETUKH.



TexHu4eckrue yCTpOMCTBA M TMPAKTUYECKOE IIPUMEHEHHE: JIBUTATENb
BHYTPEHHETO CrOpaHus, OLITOBOM XOJOAMIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOKu u3 OYTBUIKM TMOJ JCHMCTBUEM CXKAaTOro BO3Jyxa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe myTEM TpeHUs (BUICOIEMOHCTPAIINS).

W3MeHeHne BHYTPEHHEH d3HEPTrUun (TEMIIepaTyphl) Tejla Mpu Tervionepeaade.

OneiT MO anuabaTHOMY pAaCIIUPEHUIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUS, PEAaKTUBHOTO
JBUTATEIIA.

Yuenuuecxuii sxcnepumenm, 1abopamopivie pabomol

N3mepeHne yaenbHON TEINIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u KoHaeHcarus. Mcnapenne u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3ayxa. HacklmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYpPhbl KUTICHUSI OT AaBICHUS.

TBépnoe Teno. Kpucramnuueckue u amop@Hbie Tes1a. AHU30TPOIHS CBONCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHbIe MaTepuaibl. I[lnaBrnenue u
KpUCTaJUIU3anus. Y ieJibHas TerjioTa miasieHus. CyomumManusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHu4ecKkre YCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUM TOJTYyYEHUSI COBPEMEHHBIX MaTEepUAIIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MMApOB.

Kunenuve npu noHUKEHHOM JaBJICHUMU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenrie HarpeBaHus U MIaBJICHUS KPUCTAIITMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXaA.

Pa3znen 4. DnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
OnexTpuzanus Tell. OJeKTpUuecKuid 3apsn. JIBa Buaa 3IIEKTpUUECKHUX
3apAnoB. IIpOBOOHMKH, OUANEKTPUKMA W TOJYNPOBOJHUKH. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.
BsaumopaeiictBue 3apanoB. 3akoH KyiioHa. TodeuHblil 3JIEKTPUYECKHI 3apsif.
Onextpuyeckoe nose. Hanpspk€HHOCTD anekTpudeckoro mostst. [TpuHiun



CYyNEPHO3ULHNH DNEKTPUUYECKUX Toyie. JIMHUKM HanpsyKEHHOCTU JJIEKTPUYECKOTO
HOJISL.

PaGoTa cun anekTpocratudeckoro mojs. [lorenuan. PasHocTh moTeHIMAIOB.
[IpOoBOOHUKM M NOHMAJIEKTPUKH B BJIEKTPOCTATHYECKOM ITone. JluanekTpuueckas
POHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
ANEKTPOMETP, DSJEKTPOCTAaTHUYECKash 3alluTa, 3a3€MIICHHE JJIEKTPOIPUOOpPOB,
KOHJIEHCATOp, KONMPOBAJIbHBIN anmnapar, CTpPYWHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ IPUHLIUII AEHCTBUS DIEKTPOMETPA.

B3auMozencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

IIpOBOTHUKH B 3JIEKTPOCTATHUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUUECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCATOpa OT IUIOLIAJN
IJJACTUH, PACCTOSHUS MEXAY HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEHCATOoPa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepeHne 3J1eKTpPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 3nekmpuyeckuit mok. Toku ¢ paznuunsix cpeoax

DJIEKTPUYECKUT TOK. YCJIOBUS CYIIECTBOBAHMS JJIEKTPHUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma Jy1st ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIICHUE. Y IEIBHOE CONPOTUBIIEHUE BELIECTBA.
ITocnenoBarenbHOE, NapAILIEIbHOE, CMELIAHHOE COEINHEHUE IIPOBOJHUKOB.

PaGora osnektpudeckoro Toka. 3akoH Jkoyms—Jlenma. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYILIAS CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3akon OMa 17151 TOJTHOM (3aMKHYTOM) 2JIeKTpudeckon 1enu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAasT ~ IPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DOnexkTpudecKknil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynmpoBOJHUKH. CobOcTBeHHas 151 MPUMECHAsT  MPOBOJUMOCTD
noJynpoBoiHUKOB. CBolicTBa p—N-niepexoa. [TomynpoBoiHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS] JUCCOLMALMS. DIEKTPOIIH3.



OnekTpuyeckuid TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSATEIIBHBIN
pa3psan. Monuus. [Inazma.

TexHuueckue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKa, OAIJIEKTpPOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAUOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSKEHHUS.

3aBUCUMOCTD COIPOTHUBJICHHS IUJIMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEUYEHUS U MaTepuaa.

CMmeliaHHOE COeTMHEHNE TPOBOAHUKOB.

[Ipsmoe wn3MepeHue dIeKTpOABMXKYLIEH cwibl. KopoTkoe 3aMblkaHne
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE AJIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IPOBOAUMOCTB BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomul

N3yuyeHue CMEIIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JeKTpOABUKYILIEH CHUITbI UICTOYHUKA TOKAa M €ro BHYTPEHHEIrO
CONMPOTHUBJICHUS.

HaGmronenue snekrponusa.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiiacce oCyLIECTBISIETCS C
Y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMM MAaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOAOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumnoresa, Qpuanyeckas BeIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJCIIMPOBAHHE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMBl ypaBHEHUH, InHeNHas QpyHKUus, mapadoia,
runepOona, ux rpaukd U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIHMH: CHHYC,
KOCUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBHKEHUE B JKMBOW mpupoze, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BBl TEIJIONEpPEIaUH, TEIIOBOE PaBHOBECHE),
AJIEKTPUYECKHUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJEKTPOJIUTUYECKAS IAUCCOLMALINS,
rajbBaHHKA.

I'eoepaghus: BIaxXxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE ABWKEHUN C HCIOJIH30BAaHUEM MEXaHHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIUIIHUKH, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), JBUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCJIE HaHOMATEpHaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIH IPUHTED, ANEKTPOHArPEBaTEIbHbBIC puoOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUS

[locTossHHBIE ~ MarHuThl.  B3aumoneicTBHE  NOCTOSIHHBIX ~ MarHuTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHAyKUMHU. IIpuHIMO Ccynepno3uuuu
MAarHuTHBIX MoJyied. JInHuM MarHuTHOM WMHAYKIMUA. KapThHa JWHWUNA MarHUTHOM
WHIYKIIMH TIOJIsI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUIHAH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO TMPOBOJHHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue nNpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HarllpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HalnpaBiieHUE. J[BUKEHHE 3apSKEHHOW YaCTHILIbI
B OJHOPOJHOM MarHuTHoOM mojie. Padora cuisl Jlopenia.

SlBnenue aneKTpOMarHuTHOW MWHAYKUuMH. [lOTOK BEKTOpa MarHUTHOM
WHIYKIAHA. OJIEKTPOABIKYILAS CWJIA HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu Papajes.

BuxpeBoe nsnexktpudeckoe IMoje. DIEKTPOABWKYILIAS CHIa WHAYKUIAU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEIBHO B OTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHIyKTUBHOCTh.  SIBJIGHME CAMOMHIYKIHUHU. OJIEKTPOJBHXKYILAS  CHJa
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHn4eckrue yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUTATEIb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTUll, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JICKTPOHHOTO MMyYKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIUX MAarHUTHOTO TIOJIS.

B3auMmopelicTBrE IBYX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cunbl JIopeH1a Ha HOHBI JJIEKTPOJIATA.

SIBneHNE 3JIEKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTD JJICKTPOJABMXKYIICH CHUJIbI UHAYKIMH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHre CaMOMHAYKITUH.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3ydeHre MarHuTHOTO TOJISI KATYIIKUA C TOKOM.

HccnenoBanue NeMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pasznen 5. Kote6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHunmHvle KON€0AHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHHUS.
I"apmonnyeckue konedanus. Ilepuon, wacrora, amrumuryga u ¢asza KoJieOaHUM.
[IpyXuHHBIA MasTHUK. MaTeMaTU4eCcKuii MasATHUK. YPAaBHEHHE TAPMOHHYECKUX
kosnebanuii. [IpeBpareHue sHEpruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCAUTHPHOM KOJICOATEJIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMU U
AIEKTPOMATrHUTHBIMU KosieOanusiMu. @Dopmymna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJCATHHOM KOJIe0ATEeILHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KojieOaHusX. BeIHY)IeHHbIE MEXaHUYECKHE
konebanusi. Pesonanc. BeIHyXIE€HHBIE 2JIEKTPOMarHUTHBIC KOJICOaHMS.

[lepemennblii TOK. CHHYCOMAAQIbHBI NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE W JEUCTBYIOUIEE 3HAYECHHE CHJIBI TOKA H
HaIpsHKEHUSL.

Tpanrcpopmarop. [IpousBoacTBo, nepegada U MOTPEOSICHUE IIEKTPUIECCKOM
SHEPrur. DKOJIOTMYECKHE PUCKH MPHU MPOU3BOJACTBE 3JeKTpo3nepruu. Kynbrypa
HCTIOJIb30BaHUA 3JIEKTPOIHEPTUU B IOBCEAHEBHOM JKU3HHU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: DICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTPOIepeaay.

Llemoncmpayuu

HccnenoBanre mapamMeTpoB KoOJeOATENbHONW CHCTeMBbI (MIPY>KUHHBIN WU
MaTeMaTUYECKUI MasTHUK).



HaGmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHU.

Habnronenue pezoHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) IS
AIEKTPOMATHUTHBIX KOJICOAHUI.

Pe3oHaHc mpu MOCIENOBATEIbBHOM COCIMHEHUU PE3UCTOPA, KATYyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb JIMHUH 3EKTPOIEepEAayH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

HccnenoBanre 3aBUCUMOCTH TepUoa MajiblX KoJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU ¥ MacChl Tpy3a.

HccnenoBanre nepeMeHHOT0 TOKA B LIENU U3 MOCIIEI0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHunHble 60JIHbL

Mexanuyeckue BOJIHBI, YyCIIOBHSL pacnpoctpanenHud. llepuon. CkopocTs
pacrpocTpaHeHus W JJuHa BOJHBL [lomepedHble W MPOAOJBHBIE BOJIHBIL
WNurepdepenuus u audppakunus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3TYyUYEHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anektpomarautHoi BosnHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, TOsSpu3aIus, 1udpakxiius,
unTepdepenius. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JeKTPOMarHUTHBIX BOJIH. [[puMeHEeHUEe 3JIEeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI pagUOCBA3U U TEIEBUICHUS. Paguonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbl.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJbTpPa3ByKOBas AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Kone0mroieecst T€J10 Kak HCTOYHUK 3BYKa.

HabGmronenune orpakeHus: M MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mtonenue unrepdepeHiinm u 1uppakuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsizu TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILUIUTYAOU U
4acTOTON KOJeOaHUIA.



HccnenoBanre  CBOMCTB  3JIEKTPOMArHUTHBIX — BOJIH: OTpPAKEHHUE,
pesioMJIeHUE, MoJspu3anus, 1udpakius, UHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
omHOpoaHOM cpene. JIyd cBera. TouedHbI HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI oTpaxeHusi cBeta. llocTpoenue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MTOKa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus cseta. CioxHblIi cocTaB 6enoro cera. L{Ber.

Cobuparoniyie u paccenBarouye JuH3bl. ToHKast TuH3a. DOKYCHOEPACCTOSIHUE
U ONTHYECKas Cuiia TOHKOW JuH3bL. [locTpoeHune n3odpaxxeHuil B COOMPAIOIINX U
pacceuBarommx JuH3ax. PopMysia TOHKOM JIMH3bL. Y BEJTUYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONITHKHU.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HMCTOYHUKHU.
VY caoBust HaOIIOEHUS MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHONKApTUHE
OT JIByX CUH(a3HbIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JudpakinuonHas pemeTka. YcioBue HaOMOACHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOrO0 CBEeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBAa M NPAKTHUECKOE MPUMEHEHUE: OYKH, JyIa,
(doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOU/I.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpoOCTpaHEHHUE, OTPAKEHUE M MPEIOMIICHUE CBETa.
OnTtuyeckre mpuOopHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mozenb CBeToBOAA.

HccnenoBanrie CBOMCTB U300paKEHUI B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HabGmronenue unrepdepeHimy cera.

Hab6nronenue nudpakium ceera.

HabGmronenne nucrnepcuu cBera.

[TonyyeHue criekTpa ¢ HOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ TOMOUIBbIO TU(PPAKIMOHHON PEHIETKY.

HabGnronenue nonsipu3aluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi



W3mepeHnue nokasaresns NpeaoMIIeHHUs CTEKIIA.
HccnenoBanre cBOMCTB M300pAKEHUN B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cleMAJILHOI TEOPUH OTHOCUTEIbHOCTH

['paHnnBl  DPUMEHUMOCTH  KJjlaccMyeckod  MexaHukd.  [loctymartsl
CIELMAIbHON TEOPUH OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa
B BAKyyMe€, IPUHIMI OTHOCUTEIbHOCTH DHUHIITEMHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHN M COKPAILECHHE
IUTUHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs13b Macchl € DHEPIrUEH U UMITYJIbCOM PEISITUBUCTCKOM YaCTULBl. DHEPrUs
ITOKOS.

Pa3znen 7. KBantoBasi pusuka

Tema 1. Dnemenmul Kéanmoeoii onmuKu

®otonsl. opmyna [1nanka cBsi3u 3Heprun GOTOHA C €ro YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aKOHBI
dotorddexra. YpaBuenue DuHmTeitHa 1t doTodddekra. «KpacHas rpaHuia»
dboToaddexra.

Jasnenue cBera. OnbiTel I1. H. JIeOeaena.

XHUMHUYECKOe IEHUCTBUE CBETA.

TexHuueckue YCTpONCTBA W TMpaKTUYECKOe MpUMEHEeHHue: (OTOIIEMEHT,
dboTOMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1o3(d(DHEeKT Ha YCTAaHOBKE C [IMHKOBOM MJIACTUHOM.

HccnenoBanne 3ak0HOB BHEMTHETO GoTodddexTa.

Ceeroauo.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -4acTHII.
Ilmanerapuas moxens aroma. Iloctrymarel bopa. M3nydenwe u morjiouieHue
GOTOHOB TpU TEpexojae aToMa C OJAHOTO YpPOBHS JHEPruu Ha Apyrou. Bumwi
criekTpoB. CHEKTp YPOBHEHM SHEPrUU aToOMa BOJOPO/a.

BosiHoBBIE cBoOlicTBa yacTtull. Bonnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
yaJu3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3Ty4YCHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CHEKTPAIbHBIN
aHaiu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBINA KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OmnpeneneHue AIMHBI BOJIHBI JIa3epa.

Habnronenue nuHenvyaTbiX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

HaO0mnronenue TMHEM4aToro cnexkrpa.

Tema 3. Amommnoe adpo

OKCIEpPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/ia o onpeneneHnto coctaBa paiuoakTHBHOTO
m3nyuenusi.  CpodictBa  anbda-, Oera-, raMMa-usiiydycHus.  BrnusiHue
PaAMOAKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHAa W HeWlTpoHa. Hykionnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIA M MO3UTPOHHBIM Oera-pacmnan. [lamma-
U3ITy4YeHHE. 3aKOH PaJIMOaKTUBHOIO pacnaja.

OHeprus cBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sipa.

SAnepHble peaknuu. JleneHue u CUHTE3 saep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AIEPHON SHEPTETUKH. JKOJIOTMUECKHE ACTIEKTHI IAEPHON YSHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIE B3auMOAeCTBUSA. ENMHCTBO (pM3MUECKO KapTUHBI MUPA.

TexHU4eCcKUe yCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siaepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOMINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanre TpekoB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. JjeMeHTHI ACTPOHOMUU U ACTPOPU3UKHU

DTarnbl pa3BUTUS aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3aHoro nHeba. Co3Be3gusi, sipKue 3BE3MBI, IUIAHETHI, UX BHJIAMMOE
JIBUKEHHUE.

ConHeynas cucrema.

Connue. ConHewyHass akTHUBHOCTh. Mcrounuk sHepruu CosiHIIAa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHUKHU. JlMarpamMma «CHEKTpajdbHBIM Kiacc —
CBETUMOCTb». 3BE3/bl TJIABHOM IOCJIENOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» IS 3BE3]] [IaBHOM MOCIEA0BATEIbHOCTU. BHyTpEeHHEE CTpOEHNE



3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomounn CosHIa U
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunsiii Iyt — Hama [amaktuka. Ilonoxenue u awxenune ConaHua B
lNamaktrke. Tunsl ramakTuk. PagroranakTuky U KkBazapbl. UHEpHBIC IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuimpenue Beenennoil. 3akon Xa06mia. Paz0eranue rajakTuk.
Teopus bosbuioro B3psiBa. PETUKTOBOE U3ITyUYEHHUE.

Macmirabnas ctpykrypa Beenennoil. MertarainakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmoieHus HeBOOPYXEHHBIM TJ1a30M € MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH NJIs1 OTIpE/IeNICHUS TOJIO0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMYIIAPHS U IPKUE 3BE3BI.

Hab6mronenus B reneckon Jlynsl, mianer, Mueunoro IlyTu.

O0o001mao1Iee MOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HSKOHOMUYECKOM, TEXHOJIOIMYECKOM,
COLIMAJIbHON M 3THUECKOM cepax AesTeIbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUHU B COBPEMEHHOW Hay4YHON KapTHHE MUpa, pOJib PU3NUECKON TEOPUU B
(opMHpOBaHUYU MPEICTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UYECKON
KapTUHBI MHpa B OOHIEM pSAy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YYETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMu MaTeMAaTHKH,
OMOJIOTHUH, XUMUH, T€Orpadru U TEXHOJIOTHH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAy4HOTO
MO3HAHUS: SIBICHWE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPUUECKUE
(YHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPbl M MX MPOEKIHMH HAa OCHU KOOPIHMHAT, CII0)KEHHE BEKTOPOB,
POU3BOJIHBIE BJEMEHTAPHBIX (DYHKIMH, TPU3HAKK MOAO0OUS TPEYroJIbHUKOB,
ompeIesICHHE TUIOMIAIU TIJIOCKUX GUryp u o0beéMa Tel.

buonoeusa: »nektpuueckue SBICHUS B JKUBOM Mpupoje, KoseOaTeabHbIe
JIBUXEHHUS B )KMBOW MPUPOJIE, ONTHYECKHUE SIBJICHHUS B )KUBOW MPUPOJE, ACHUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMUECKON PEIIETKH, CIIEKTPATbHbIN aHaIU3.



l'eoepaghus: MarHWTHBIE TOMIOCa 3€MJIM, 3aJie)Kd MAarHUTHBIX DY,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3eMIICTPSCECHHIA.

Texnonoeua: JTVMHUM DBJIEKTpOIepenay, TIEeHepaTop IMEepEeMEHHOIo TOKa,
AIIEKTPOJBUTaTENlb, WHAYKIMOHHAS IMeYb, pajap, pPaJuoNpUEMHUK, TEIEBH30D,
aHTeHHa, TenepoH, CBY-meub, MpOEKUMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
CoOJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHUSA HNPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBILIET'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTh JOCTHXKEHHUE CIICTYIOIIUX
JUYIHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS YUeOHOro npeaMera «Pu3nka» 10IKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOlUXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
OTBITA U OMbBITA ACATEILHOCTA B MPOIIECCE peain3alliid OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATENBHOU IESITENbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;kaIaHCcKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00yYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOr0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMAaHUCTUYECKUX H
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECaxX TIPakIaHCKOTO
o011ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMOJIEUCTBOBATH C COI[MATIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
NEATEIIbHOCTU YYEHOI0;

OCO3HAaHHE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKJIIOUast 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymiero Gpusndeckoi Hayke;



5) Tpya0BOro BOCIIMTAHUA:

UHTEpEC K pa3nuyHbiM chepam NpoPecCUOHANBHON NeATEeIbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynmyiei mpo¢eCCuu 1 peaan30BhIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPA30BaHUIO B 00JIACTH
(U3MKHM Ha IPOTSKEHUU BCEW KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

C()OPMUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE IJI0OAIBHOTO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCHCTBUI B OKPYIKAIOIEH Cpeie Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

pacuIMpeHHe OMbITa JEATEIbHOCTH SKOJOTMYECKOM HaIpaBJIECHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME IIEHHOCTHM HAy4YHOW JEITEIIbHOCTH, TOTOBHOCTH B IIpPOLECCE
U3y4eHUs PU3UKU OCYIECTBIISITh MPOEKTHYIO M UCCIIEOBATENBCKYIO JEATEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIE YHHBeEPCAJIbHBIE YUeOHbIe 1eHCTBUS
ba3zoBble jornueckue AecTBUA:
caMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaJM3UpOBaTh  MPoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAENATh LENU ASATEIBHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HX
JTOCTUXKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM UM MPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMbI ¢ YYETOM aHAM3a MMEIONIUXCS
MATEPUAIIBHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OIIEHUBATh PUCKH MOCIEACTBUMN ESITEIbHOCTH;
KOOPAUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUAX  PEaJTbHOTO,
BUPTYQJIBHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
Bba3oBble ucciaenoBatrejabCcKHe JeiCTBUA.
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU
duznyecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKONW U MPOSKTHON AESITENbHOCTU
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJOB peUIeHMs 3ahau (PU3MUECKOTO COJEp)KaHUs, NPUMEHEHUIO Pa3INYHbIX
METOJI0B ITO3HAHUS;

BJIAJAETh BHUJAMHM JEATEIBHOCTH [0 IOJYYEHHUIO HOBOIO 3HAHHUS, €ro
UHTEpIIPETALNY, IPEOOPA30BAHUIO W MPUMEHEHHIO B PpA3JIUYHBIX YUYEOHBIX
CUTYaIlUsX, B TOM YUCJIEC TIPU CO3TaHUH YUYeOHBIX MPOEKTOB B 001aCcTU (DU3HKHY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAXOUTh apTyMEHTBI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh IApaMETPbl U KPUTEPUHN PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3BMEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIUpPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOMU
JEeSATEIBbHOCTH, B TOM YKCIIEC TPU U3YYEHUH (PU3HKHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTHUYECKYIO 001acTh
KU3ZHENIEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTHHAIIBHBIE IOAXObI U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a]]a4H, TOMYCKAIOLIUE AIbTEPHATUBHBIE PEILICHUS.

Pa6ora ¢ undopmanueii:

BJIa/IeTh HaBBIKAMH MOJy4eHUS MH(POpPMalMU (PU3NYECKOTO COJEp)KaHUS U3
UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSTEJIBHO OCYILIECTBIISATH IIOMCK, AHAJIN3,
CUCTEMAaTHU3allMI0 M HHTEpIpeTanuio MHGOPMALKUU Pa3IUYHbIX BUAOB U (GopM
MPEACTABJICHMUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCIIONIb30BaTh  CpeAcTBa  MH(GOPMALMOHHBIX W  KOMMYHHUKAlMOHHBIX
TEXHOJIOTUHA B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0eHHEM TPEOOBAHUN SPTOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHuns, MPaBOBbIX W ATUYECKUX HOPM, HOPM HHPOPMALMOHHOU
0e30I1aCcHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp)KaHUsI B Pa3IMYHBIX (popmaTax c
y4€TOM HazHayeHHs] HHGOPMALIUU U LIEJIEBOM ayIUTOPUH, BEIOKMpasi ONTUMAIBHYIO
(dopMy npecTaBICHUS U BU3yaIU3allUu.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIEC y4eOHbIe JeHCTBHSA:
OCYUIECTBJISATH OOIICHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU AESATEIBHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallMd M CMSTr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHUMATh U KCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M MHIWBUAYAIbHOU
paboThI;

BbIOMpaTh TEMATUKYy M METOJbI COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB M BOZMOXKHOCTEH KaXKJI0TO WieHa KOJJICKTUBA,;

OpUHUMATh LEJIM COBMECTHOH  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JIEHCTBUS NO €€ JOCTM)KEHMIO: COCTAaBJATh IJIaH JIeWCTBUH,
pacrupenenaTb poid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXJIaTh pPe3yJIbTaThl
COBMECTHO pabOTBHI;

OLIEHUBATh Ka4€CTBO CBOET0 BKJIAJIa U KAXK/I0I'0 YYaCTHUKA KOMAH/Ibl B 00N
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE TPOEKTHI, OIEHUBATh HACH C TO3UIMH HOBHU3HBI,
OpPUTHHAIFHOCTH, IPAKTHUECKON 3HAYHNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TIOBEACHHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIE AeiCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NEATEIbHOCTh B 00JacTH
GU3NMKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACYETHBIX M KaYECTBEHHBIX
3aj]1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKON paboThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JIaBaTh OIIEHKY HOBBIM CUTYAaIIHSIM;

pacuMpsTh paMKH y4eOHOIro IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATH €ro, OpaTth Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULIMA B 00JacTU
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN MHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIa/JE€Th HABbIKAMU  IIO3HABAaTEJbHOM  pediekcun Kak  OCO3HaHUs
COBEPILAEMBIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyJbTAaTOB H
OCHOBaHHI;



UCITOJIB30BaTh MPUEMBI pedIIeKCHH I OIICHKH CHUTYyallud, BEIOOpa BEPHOTO
PEIICHMUS;

yMETh OIEHWBATh PUCKHA M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPH aHAJM3€¢ pe3yJIbTaToOB
NeATECIIbHOCTH,

PUHUMATH CeOsl, TOHMMasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apPTyMEHTHl JAPYTHX TPH aHajlu3e pe3ybTaToB
NEATECIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTUX HA OIIHOKH.

B mporiecce 1oCTHXKEHHS TMYHOCTHBIX PE3YIbTaTOB OCBOCHUS MPOTPAMMBI 110
bu3uke 4 ypoOBHA cpenHero ooOmero oOpa3oBaHHS Y  OOydYarolIuxcs
COBEPIIICHCTBYETCS AMOITHUOHAJIbHBIN HUHTEJJICKT, MIpeoIararonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHATIHLHOC
COCTOSIHHE, BUJIETh HAIlpaBJICHUs Pa3BUTHS COOCTBEHHOM AMOIIMOHAIBLHOMN Cdhephl,
OBITh YBEPCHHBIM B ce0¢;

CaMOPETYJHUPOBaHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTH aJalnTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHECHHSIM | TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOMICH CTPEMIICHHE K JIOCTIKCHHIO ICIH U
yCIexy, ONTUMU3M, HWHUIIMATHBHOCTb, YMEHHE JCHCTBOBATh MCXOJsS W3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh ITOHUMATh SMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro TMpH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO U COTIEPSKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniry ooyuenus B 10 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y O0YUAIOIIMXCSI YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MeCTO (U3UKU B (POpMHpPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIIOJEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJIETeH:
MaTepuaibHas TOYKa, MHEPIMaIbHas CUCTeMa OTcuéTa, abCONMIOTHO TBEPAOE TEIIO,
UICATbHBIN Ta3, MOACIH CTPOCHUS ra30B, KUIAKOCTEH M TBEPABIX TEJ, TOYCUYHBIH
ANEKTPUUECKUH 3apsij] IpU perieHur GU3NIeCcKUX 3a/1ay;



pacro3HaBaTh (pU3NUECKHE SBJICHUS (IPOIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
JIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKCHUE,
cBOOO/IHOE MaJCHUE TEJI, IBUKEHUE 0 OKPYKHOCTH, MHEPILMs, B3aUMOJACHCTBHE
ten, nuddysus, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE KHUAKOCTEHU TBEPIBIX Tell,
M3MEHEHUE 00bEMa TeN MpPU HArpeBaHWM (OXJAXICHHH), TEIUIOBOE pABHOBECHE,
UCIIApEHUE, KOHICHCALWs, IUIABICHUE, KPUCTAIUIM3alUs, KUIIEHUE, BJIAKHOCTb
BO3J/lyXa, IIOBBIICHUE JABJICHUS Ta3a IPU €r0 HAarpeBaHWM B 3aKPBITOM COCYIE,
CBs3b MEXIY ITapaMeTpaMM COCTOSIHUS ra3a B M30IIPOLECCax, IEKTpU3aLUs Tell,
B3aMMO/JICHCTBUE 3aPAJIOB;

OINKCHIBATh MEXAHUYECKOE JBWKEHHE, HUCIONb3Ysd (PU3NUECKHE BEIUYUHBL:
KOOpAUHATa, IIyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
MMIIYJIbC T€JIa, KUHETUYECKas dHEPIus, MOTCHUUAIbHAA dHEPIUsA, MEXaHUYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINWUCAaHWU MPaBUIBHO TPAKTOBAThH
(U3NYECKUI CMBICT HCIOJb3YEMBbIX BEIMYMH, UX OOO3HAUEHUS U EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JTAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTHMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS,
UCTIONB3ysl (pU3MYecKrWe BEIMYMHBL: [JaBJIEHUE Trasza, TeMIeparypa, CpeIHss
KUHETUYECKasi DHEPrusl XaOTUYECKOr0 IBVIKEHUSA MOJIEKYJ, CpEIHEKBaIpaTU4Has
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTH, BHYTPEHHSAsS »Heprus, paboTa rasa,
KOA(pPUIUEHT TMOJIE3HOTO JIeHCTBUS TEIJIOBOIO JABUTaTeisl; MpPU OMHCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HUCIHOJIB3YEMbIX BEJIMYMH, UX
000O3HAUEHUs W €JUHULbI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(pu3NYECKyI0 BEIUYUHY C IPYTUMH BEJIMYMHAM;

ONMCBHIBATh U3YYEHHBIE JIEKTPUUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3NYECKUE BEIMUYMHBI: JCKTPUUECKUN 3apsil,
AJIEKTPUYECKOE I10JI€, HANPSKEHHOCTD I10JIs, MIOTEHLHAN, Pa3HOCTh ITOTEHIMAJIOB;
Opy ONHUCAHUM TPABWIBHO TPAKTOBATh (PU3UUYECKU CMBICI HCIOIb3yEMBIX
BEJIMYMH, MX OOO3HAUECHMsS] M EIUHHIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3HYECKYIO BEIMYUHY C APYTUMU BETUUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBJICHUSA, UCIONb3Ys (hU3MUECKUE
3aKOHBI U NPUHIUIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXpAaHEHUs MEXAHUYECKOM JHEpPruu, 3aKOH COXPaHCHUS UMILYJIbCa,
IPUHLNIN CYNEPHO3ULHUKA CHUJ, HPUHLMUII PAaBHONPABUS HWHEPLMUAIBHBIX CUCTEM
OTCYETA, MOJIEKYIAPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA, I'a30BBIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON SHEPIUM TEIUIOBOI'O JABUKEHHUS MOJIEKYII C
aOCONIOTHON TeMIlepaTypoM, MEpBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsiaa, 3aKkoH KyloHa, mpu 3TOM pa3nuyars CIOBECHYIO



(GOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHIIHITHI ICUCTBUS MAIIIWH, PUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3anuvarh yCJIOBHs UX O€30MacCHOr0 MCIOJIb30BaHUS B NMOBCEIHEBHOU
KU3HH;

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJBb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHH, MPH 3TOM
dbopmyIMpoBaTh MpodIIeMy/3a1auy ¥ TUIIOTE3y YIEOHOTO IKCIIEPUMEHTA, COOUPaATh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pY0BaHUs, MPOBOJAUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIIATH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYMH, IPU
ATOM BBIOMpaTh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOrPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy  (U3NYECKUMH  BEJIHMYMHAMH  C
MCIOJIb30BaHUEM TPSMBIX H3MEPEHHid, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKCcHpOBaTh Pe3yJIbTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJIC
TaOuIl U TPaQUKOB, JA€JIaTh BHIBOJBI 10 pE3yJIbTaTaM UCCIIEI0BaHMUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHU HCCIEIOBaHUM B
pamMKax y4eOHOTO DSKCIEepHMEHTa, Y4eOHO-MCCIEIOBATENbCKOW W MPOEKTHOM
AESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOWCTB M JaOOPaTOpPHOTO
000pyI0BaHUS;

pemaTrh pacuéTHbIE 3a7a4d C SBHO 3aJlaHHOW (DU3UYECKON MOJEIbIO,
UCTIONB3YS (PU3MUecKre 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3a/1aud
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYJIbI,
HEOoOXOoauMBbIC NIl € pEIIeHHUs, MPOBOAUTH PACUEThl M OLIEHWBATH PEATBHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3MUECKOI BEIIMYUHBL;

pemaTh KaueCTBEHHBIC 3a/1aUH: BHICTPAaNBATh JJOTUIECKH HEMPOTHBOPEUYHUBYIO
[IETIOYKY PAaCCYKICHUH C OMOpOM Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCCKHE IBIICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHbIE
WHGOPMAITMOHHBIE TEXHOJOTUHU IJIS MOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUN
U NpeJICTaBlIeHUs] Y4eOHOM U HAyYHO-TIOMYJISIpHON MH(GOPMALIMH, MTOTYyYEHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTyYaeMyt0 HH(HOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3aPYOCHKHBIX YIEHBIX-(DU3UKOB B

pa3BUTHE HAayKH, OOBSICHEHHE TMPOILIECCOB OKPYXKAIOLIEro MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS MO (PU3HKE B TOBCETHEBHON KU3HU IS

obecrnieyeHus: 6€30MacHOCTH IPU OOpalleHuH ¢ MPUOOpPaMu U TEXHUUYECKUMU



YCTPOMCTBAMHU, JIJISi COXPAHEHHUsS 370POBbS U COOMIOACHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY>Kalollel Cpesie;

paboTaTh B TpyNNe C BBIIOJHEHUEM pPa3IMYHBIX COIMAIBHBIX PpOJEH,
IUTAHUPOBATh PabOTy TPYIIbl, PaAlMOHAIBHO paCHpeneNsiTh OO0sI3aHHOCTH U
IUTAHUPOBATDH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYyallUsX, aJIEKBAaTHO OLIEHUBAThH
BKJIQJT K&KJIOTO M3 YYaCTHUKOB T'PYIIIEI B PEIICHUE pacCMaTPUBAEMOM TTPOOIICMBI.

K xon1iry o0yuenus B 11 kjacce npeaMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUIN:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON AECATEIBHOCTH IFOAECH, LEIOCTHOCTh U €IUHCTBO
(u3HUeCcKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS U3YYEHHBIX (PU3NUYECKUX MOJIETIeH:
TOYEUHBIA 3JEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA, sJICpHAs
MOJIe]h aTOMa, HYKJIOHHasi MOJEJIb aTOMHOTO s/ipa MpPU PELICHUH (PU3NUECKUX
3aj1ad;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOW (DU3HKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBWXKYIIMMCS 3apsij, AJICKTPOMarHUTHbIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PACIpOCTPAHEHUE CBETA, OTPAKEHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TONSpU3alMs CBETa, JUCIEPCUS CBETA,
dboToanekrpuaeckuit 3pdext (potodrddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aToMa BOJIOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OMUCHIBATh M3YUYEHHBIC CBOWMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHEHIE,
ONTHUYECKHE,  AJIEKTPUYECKYKD  MPOBOJUMOCTH  PA3JIMYHBIX  Cpel) H
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIOJIB3Ysl (U3NYECKUE BEIUUYUHBI:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHUE, DJIEKTPUUECKOe
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JICKTPOABUXKYIIAs cujia, paboTa TOKa,
MHJYKIUST MAarHuTHOTO mMoJiA, cuia Awmmepa, cuia JlopeHua, WHAYKTUBHOCTD
KaTyIIK{, HEPrusi 3JEKTPUUECKOTO M MAarHUTHOTO IMOJIeH, MEepUoJ M 4acTroTa
KojebaHuii B KojeOaTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKyCHOE paccTOsHUE U
ONTHYECKasl CHWJA JIMH3BI, TIPH OMUCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKHIA
CMBICJI HCIIOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWUS W €IUHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBI3BIBAIOIINE TaAHHYIO (PU3UUECKYIO BETUINHY C APYTHMH BETNINHAMU;



ONMCHIBATh H3YYEHHBIE KBAHTOBBIE SBJIEHUS W MPOLECCHI, HCHOIB3YS
¢usznyecKkue BEIUYUHBL: CKOPOCTh DJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsl U UMITYJIbC (OTOHA, EPUOJI TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICI
UCIIONIb3YEMBIX BEJIIMYMH, UX OOO3HAUCHHUS W EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBA3BIBAIOIIME JIAaHHYI0 (DU3UYECKYI0 BEIMYHMHY C JPYTMMU BEJIMYHHAMM,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHANIM3UPOBaTh (PU3UYECKHUE MPOIECChl U SIBJICHUS, UCIOJIBb3Ys (pu3nyeckue
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MIOCJIEI0BATENBHOTO U MapaJlIEIbHOTO
COCIMHEHHs TPOBOJHUKOB, 3aKoH Jlkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
UHAYKIUY, 3aKOH MPSIMOJUHENHOTO PacCHpOCTPAHEHUS CBETA, 3AKOHBI OTPAKECHMSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YypaBHeHHE ODUHIITEHA A PoTtorddexra,
3aKOH COXPaHEHWsl HHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAHEHMS MACCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YECKOE BBIPAKEHHE U YCJIOBUSA (TpaHUIbI, 00JIACTH)
MIPUMEHUMOCTH;

ONPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOIO MOJIsl TPOBOIHUKA
C TOKOM, cujibl Ammnepa u cuibl Jlopenua;

CTPOUTh UM OIHCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTbl IO MCCIEAOBAHUIO (DU3MUYECKUX SIBICHUN U
MPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUMN: MPU HTOM
dbopmyupoBaTh MpodIeMy/3a1auy U TUMIOTE3y YU4EOHOTO IKCIIEPUMEHTa, COOUPAThH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pY10BaHMsl, TPOBOAUTH ONBIT U (HOPMYIUPOBATh
BBIBO/IbI;

OCYUIECTBJISATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEIMYHMH C MCIIOIb30BAHUEM MPSIMBIX
U3MEpPEHU: TpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTaThl
NOJIy4YeHHOM 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI U TrpaduKoB,
JIeNaTh BBIBOJIBI 10 PE3YJIbTATAM UCCIEIOBAHUS;

co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUHN HCCIEIOBAaHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIENIOBATENbCKOW W MPOEKTHOM
NESATEIBHOCTH C MCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMUCTB U JTAOOPATOPHOIO
000pyI0BaHUS;

pemarh pacy€THBIE 3a7a4d C SIBHO 3aJaHHOW (U3MYECKOW MOJENbIO,
UCIONB3YS (PU3HUECKUEe 3aKOHBI M IPUHIIUIBI, HA OCHOBE aHANM3a YCIOBUS 3a/1a4uu



BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACNIATh (PU3MUECKUE BEIUYMHBI U (HOPMYIIHI,
HEO0OXOAMMBbIE I €€ PEIICHHs,, TPOBOJUTh PACUEThl M OLICHUBATh PEAJIbHOCTD
MOJIyYEHHOTO 3HAYEHUS (PU3UUECKON BEIIMUMHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPAUBAaTh JOTMYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKIEHUH C ONOpPOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(puznyecKue sIBICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJOTUHU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TpPECTaBIICHUSI yUeOHOU U HAYYHO-TIOMYJISPHOW MH(OpMAaLUHU, MOTYyYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydaeMyto HH(OPMALINIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAalIUMH, OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyarh yCIOBUS X 0€30MaCHOI0 UCIIOJIb30BAHUS B MOBCEIHEBHOM
KU3HY;

IPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOUIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HKE B TOBCEHEBHOM >KU3HU JJIs
oOecrieueHrss 0€30MacCHOCTH MpU OOpalleHuu ¢ IpudbopaMu M TEXHUYECKHUMHU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbS M COOJIIOJIEHNUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPY KAIOLIEH CPEE;

paboTaTh B TIpyNIE C BBHINOJHEHHEM pa3jIMYHBIX COLHUAIbHBIX pOJIEeH,
IUIaHUPOBaTh pPabOTy TpyHNbl, PALUOHAIBHO PACHPENENsATh OOSI3aHHOCTU MU
IJIAHUPOBATH JESTENIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJl€KBaTHO OLIEHUBATh
BKJIAJl KayKJJOTO U3 YYACTHUKOB I'PYIIIBI B pEHIEHUE pacCMaTpUBAEMOM TPOOIEMBI.

TEMATUYECKOE IINTAHNPOBAHUE10 KJIACC



KoaunuecTBO 9acoB JJIeKTPOHHBIE
HaumenoBan (mucdpoBbIe)
Ne ni/m Kountpoas| IIpakTnuec bp
e pa3aesioB Bcero o0pa3oBaTeJILHbBI
HbIEe KHe
U TeM e pecypchl
padoThI padoTsI
MPOrpaMMablI
Pa3znen 1. ®UBUKA U METOJAbI HAYYHOI'O ITO3HAHUS
1.1 duzuka 1 METOIBI 2 E{g&moml{a
HAYHHOTO HOSHAHIA https://m.edsoo.ru/
7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bubnunoreka
2.1 Kunematuka 5 10K
https://m.edsoo.ru/
7f41bf72
bubnunoreka
2.2 JmHamuka 7 TOK
https://m.edsoo.ru/
7f41bf72
bubnmoreka
2.3 3aKOHbBI COXPAHEHUS B 6 1 1 10K
Miexartiice https://m.edsoo.ru/
7f41bf72
Hroro no pazaeny 18
Pa3znen 3. MOJIEKYJISAIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJIIPHO- bubnuoteka
3.1 . 9 1
KHUHETUYCCKOUTCOPUU HOK
https://m.edsoo.ru/
7t41bf72
3.2 OCHOBBI 10 1 E@&mmm
TEPMOHAMHIH https://m.edsoo.ru/
7t41bf72
33 ArperatHble 5 bubnunorexa
' COCTOSTHHS 1(0)%6
BEIECTRA. https://m.edso0.ru/
® 7f41bf72
a30BbIE
Tepexoibl



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

Hroro no pazgeny

24

Paznen 4. QJIEKTPOJAUHAMUKA

bub
4.1 DIIEKTPOCTATHKA 10 HpéﬁHOTeKa
https://m.edsoo.ru
[7T41bf72
ITocTostHHBII Bubanoreka
4.2 . 12
SJIEKTPUUECKUN TOK. IHOK
Toku BpasIMYHBIX https://m.edsoo0.ru
[7f41bf72
cpenax _—
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJMYECTBO YACOB 68

[10 TTPOI'PAMME



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

11 KIIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HaumenoBa (mudpossbie)
Ne n/m Kontpoasn| IpakTHueckn
HHe Bceero o0pa3oBaTebLHbI
ble padoThl| € padoThI
pa3aesioB u e pecypchbl
TeM
NMporpaMmabl
Paznea 1. QJIEKTPOJIMHAMMUKA
11 MarnutHoe moJe. 11 1 3 bubnunoreka
DJIeKTpOMarHuTHas I1IOK
MHIYKIHs https://m.edsoo.ru/
7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSI 1 BOJIHBI
MexaHndeckue u Bubnnoreka
2.1 9 1
3JI€KTPOMArHUTHBIE HOK
KoJeGanus https://m.edsoo.ru/
7f41c97c
Mexanudeckue u bubnunoreka
2.2 5 1
3JIEKTPOMATrHUTHBIE LOK
BOJIHEL https://m.edso0.ru/
7f41c97c
bubnuoreka
2.3 OnTuka 10 3 1IOK
https://m.edsoo.ru/
7f41c97c
Uroro no pazneny 24
Paznen 3. OCHOBBI CHEIIUAJIBHON TEOPHU OTHOCHUTEJBHOCTH
OCHOBBI bubnanoreka
3.1 4 1
crenuanb HOK
HOM https://m.edsoo.ru/
7t41c97c
TEOpUU
OTHOCHTE
JIBHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DJeMEeHThI KBAHTOBOM 6 EP(I)(SﬁHOTeKa
OIITUKH
https://m.edsoo.ru/
7f41c97c¢



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

bubnuorexa IJOK
4.2 C 4
Tpoertte aTomMa https://m.edsoo.ru/7f41c9
7c
bubnuorexa IJOK
4.3 A 5
TOMHOE A1PO https://m.edsoo.ru/7f41c9
ic
Uroro no pazneny 15

Pazgen 5. QJIEMEHTBI ACTPOHO

MHUU U ACTPOPU3UKHU

51 5 7 11 bubnuorexa IJOK
' JICMCHTH! 8CTPOHOMIH | https://m.edsoo.ru/7f41c9
acTpoU3UKH 7c
Uroro no pazneny 7
Pa3znen 6. OBOBIHAIOLIIEE ITIOBTOPEHUE
bubnuorexa LIOK
6.1 00606 4
OOIIAIOMEE TOBTOpELe https://m.edsoo.ru/7f41c9
ic
Hroro no pazaeny 4
PezepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 | 4

110 ITPOI'PAMME



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

Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

1o yueOHomMy Kypcy «Pu3uka»

10 kiacc (6a30BbIii Kypc)
Ha 2023-2024 yyeOHbIi 1o/

(2 yaca B HeJ1eJII0 COTJIACHO 0A3MCHOMY Y4eOHOMY ILJIAHY)

Ne | Tema Koxa-Bo Hara | JlaTta
o\ 4acoB o o
miany | gakry

1 ®usuka — Hayka o npupone. Hayunsie MeToasl 1
MIO3HAHUS OKPYKAIOIIEro MUpa

2 Ponb 1 MecTo pusuku B popmupoBanuu coppeMeHHon | 1
HAy4YHOUM KapTUHBI MUPA, B TPAKTHYECKON
NEeITeIbHOCTH IO

3 Mexanudeckoe apmxeHue. OTHOCUTEIbHOCTh 1
MEXaHMYEeCKOTo JBIKeHus. [lepemenienue, CKOpocTh,
YCKOpEHUe

4 PaBHOMepHOE NPAMONTMHEWHOE IBUKEHUE 1

3) PaBHOYyCKOpEHHOE IPSIMOJIMHEHHOE JBUKEHUE 1

6 CBoOoaHoe majienre. Y CKopeHue CBOOOIHOTO 1
NaJCHUSI

7 BxoaHasi KOHTpoJIbHas1 pa6oTa 1

8 KpuBonuneiinoe nBuxenue. /Iprmxenune 1
MaTepHaIbHOW TOUYKH 110 OKPYKHOCTH

9 [Ipunnun otHocutenbHocTH ["anunes. Unepuuansusie | 1
cucremsl orcuera. [lepseiit 3akoH HeroToHa

10 | Macca Ttena. Cuna. [TpuHIun cynepno3uuuu cui. 1
Btopoii 3akoH HeroTOHA J171s1 MaTEpUAJIbHOW TOYKH

11 | Tperuii 3axon HproTOHA 11 MaTepHaIbHBIX TOUEK 1

12 | 3axon BcemupHoro TsiroreHus. Cuna tsoxectu. [lepsas | 1
KOCMHUYECKasi CKOPOCTh

13 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1

14 | Cuna tpenus. Koaddunument tpenus. Cuna 1
COIPOTHUBIIEHUS NPYU ABMKEHUU TeJla B XKUJIKOCTH WU
rase

15 | [locTymaTenbHOE M BpamaTeIbHOE JBMKEHNE 1
abcomoTHO TBEPIOTO Tena. MomeHT cuiibl. [Tneuo
cHJIbl. Y CJI0BHsSI paBHOBECHSI TBEPJOTO Teja

16 | mnynbc MaTepuaibHOM TOYKH, CHCTEMBbI 1
MaTepUaIbHBIX TOYeK. MIMIynbC cuibl. 3aKOH
COXpaHeHHUs UMIyJbca. PeakTHBHOE JBI)KEHHUE

17 | PaboTa 1 MOIIIHOCTH CHJIbl. KMHETHYECKast YJHEPTHSI 1
MaTepuaIbHOW ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPruu

18 | [NorenmmanpHast sHeprus. [loTeHIIMaTBHAS YHEPTUS 1
ynpyro aeopMupOBaHHON HPYKUHBI.
[ToTenunanpHas Heprus Tena BOJIM3U MOBEPXHOCTH
e

19 | [loreHumanpHBIE U HETIOTEHIIMAILHEIE CHIIBI. CBA3b 1

paGOTbI HCIIOTCHIUAJIbHBIX CHUJI C UBMCHCHHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH
COXpaHEHHUsI MEXaHUYECKOU SHEPTUU




20 | JIaGopaTopHas padora Nel«UccienoBaHue CBSI3H 1
PadoThI CHJIBI ¢ K3MEHEHHEeM MeXaHUYeCKOM
JHEPruu Tejia HA MPUMeEpe PACTSKEeHH s
PE3MHOBOIO KIyTa»

21 | KonTpoJabHas padora Nel mo teme «Kunemaruka. |1
JAuHaMuka. 3aKOHbI COXpAHEHHUS B MEXaHHKE»

22 | OcHOBHBIE MTOJIOKEHHS MOJICKYJIIPHO-KUHETHYEeCKol | 1
teopuu. bpoyHoBckoe asuxenue. Auddysus

23 | XapakTep JABMKCHUS U B3aUMOJCHCTBHSI YACTHII 1
BelecTBa. Moienu CTPOCHUS ra30B, KUJIKOCTEH U
TBEPBIX TEN

24 | Macca monekyn. KomnuectBo BemectBa. [locrosanas | 1
ABorazipo

25 | TemmoBoe paBHOBecue. Temmepatypa u e€ usmepenue. | 1
[ITkana Tremneparyp llenbcus

26 | Uneanpubriii ra3 B MKT. OcHoBHOe ypaBaerne MKT 1

27 | AbGconroTHas TeMIiepaTypa Kak Mepa cpenHei 1
KHHETUYCCKOW SHEPTUU JIBFKCHUS MOJICKYIT.
YpaBuenue MeneneeBa-Knanelipona

28 | 3akoH JlanpToHa. ['a30BbIC 3aKOHBI 1

29 | JlabopaTopHas padora Ne2 «HccienoBanue 1
3aBHCHMOCTH MeKAYy MapaMeTPaMHu COCTOSTHUS
pa3pe:KeHHOro ra3ay

30 | M3omporiecchl B HeaabHOM Tasze U ux rpaduyeckoe 1
MIpEJICTaBJICHHE

31 | BHyTpeHHss SJHEPTUsl TEPMOAMHAMUYECKOH cuctembl | 1
U c11oco0bl €€ n3MeHeHHs. Komn4ecTBo TemIoThl U
pabota. BHyTpeHHSS S3HEPTHS OJTHOATOMHOTO
UJeabHOTO Ta3a

32 | Bunel Temonepenayn 1

33 | YaenpHas TerioéMKocTh BemecTBa. KonmngecTBo 1
TEIUIOTHI MPH Teryionepenaye. AnuabaTHbIi nmpoiecc

34 | IlepBbIii 3aKOH TEPMOJAWHAMHKH U €T0 MPUMEHEHHe K | 1
u3onpoleccam

35 | HeobpatumocTs TiporieccoB B pupoje. Bropoit 3akon | 1
TEPMOJIUHAMUKHU

36 | [punammmn aeficteus u KITJ] TeruioBoit MammHel 1

37 | Hukn Kapno u ero KITJI 1

38 | Dkonoruyeckue MpoOIEeMbl TEMIOIHEPTETUKH 1

39 | O6o6marommii ypok «MonekyispHas Gpu3uka. 1
OCHOBBI TEPMOIUHAMUKID)

40 | KonTpouabHasi padora Ne2 mo teme 1
«Monekynsipaast puznka. OCHOBBI
TEPMOIMHAMMKH)

41 | ITapooOpa3oBanue u KoHaeHcanus. Mcnapenue u 1
KHIICHHC

42 | AGComIOTHAs M OTHOCUTENbHAS BIAKHOCTh BO3/IyXa. 1
Hacsiennsiil nap

43 | Teépnoe Teno. Kpucrammnyeckue 1 aMopHbIE Tema. 1
AHM30TPONHUA CBOMCTB KpUCTALIOB. JKuakue
kpuctayuibl. COBpeMEHHBIE MATEPHAIIBI.

44 | TlnaBieHre U KPUCTALIU3ANMS. Y IeTbHAs TEIJI0Ta 1

aByieHus. Cyomumanust




45

YpaBHEHHE TEIIOBOTO OamaHca

46

DJeKTpu3anus Teil. DISKTpUYECKUi 3apsia. [[Ba Buaa
AIEKTPUYECKUX 3apsI0B

47

HpOBO,I[HI/IKI/I, JAUDBJICKTPUKU U ITOJYIIPOBOAHHUKH.
3aKoH COXPAHCHUSA JICKTPHUICCKOI'0 3apdaa

48

BzaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHblid
JIEKTPUYECKUN 3aps

49

HanpsixénnocTs anektpudeckoro nois. [Tpunnun
CYyNEPIO3UIIUU IEKTPUUECKUX NTosieH. JInnnun
HANPsHKEHHOCTH

50

Pabota cwi anexkrpocraruueckoro nodis. [Torenmman.
Pa3zHocTh moTEHIINAIOB

51

HpOBO,I[HI/IKI/I H JUBJICKTPUKHU B SJICKTPOCTATUICCKOM
I10JIC. I[I/IBJIeKTpI/I‘ICCKaﬁ IMPOHUITACMOCTD

52

OnekrpoémkocTh. Konaencarop

53

OneKTpOEMKOCTD IUIOCKOr0 KOHAEHCATOpa. DHEPrus
3apsKEHHOI0 KOHJIeHcaTopa

54

JlabopaTopHas padora Ne3'"'M3mepenue
JIEKTPOEMKOCTH KOHIeHcaTopa'

55

[IpuHOMI eiCTBUS U IPUMEHEHHE KOHIEHCATOPOB,
KOIIMPOBAJIBLHOTO allapara, CTpyHHOro puHTepa.
DneKTpocTaTUYeCKas 3aluTa. 3a3eMIIeHne
JIEKTPOIPUOOPOB

56

DNEeKTPUUECKUN TOK, YCIOBHUS €r0 CYLIECTBOBAHMUSI.
ITocrosHubI ToK. Cuna Toka. Hanpsoxenue.
Conpotusnenue. 3akoH Oma Ji1s yyacTka Lenu

57

[TocnenoBarenbHOE, NapaIeIbHOE, CMELIAHHOE
coeZIMHEeHUe MPOoBOIHUKOB. JlabopaTopHas paboTa
«M3y4yeHne cMEeIIaHHOrO COEMHEHUS] PE3UCTOPOBY

58

PaGoTta u MOIITHOCTH ANIEKTPUIECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

59

3axon OMa 71 TOJTHOM (3aMKHYTO# ) SIeKTPUIECKO
uenu. Koporkoe 3ambikanue. Jlaboparopnasi padora
Ne4 «3mepenne IIC ncTOYHUKA TOKA U
€rOBHYTPEHHEr0 CONnpOTHBJIEHUSD)

60

OneKTpOHHAs IPOBOAUMOCTD TBEPABIX METAJIOB.
3aBUCUMOCTb CONIPOTUBIICHUS METAIIIIOB OT
teMieparypbl. CBEpXIPOBOAMMOCTD.

61

DneKkTpryYecKuil TOK B Bakyyme. CBoKcTBa
JJIEKTPOHHBIX ITYYKOB.

62

[TonynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs
npooauMocTs. CBOMCTBa Pp—N-niepexoa.
[TosrynipoBOIHUKOBBIE TPUOOPHL,

63

DNEKTPUUECKHUN TOK B pacTBOPAx M pacrilaBax
IEKTPOIUTOB. DIEKTPOIUTHYECKAs TUCCOLUALINS.
DneKTponus.

64

DneKkTpuyecKkuil ToK B razax. CaMoCTOATENbHBIN 1
HECAMOCTOSITENbHBIN pa3psia. Mosuus. [1na3ma

65

DnexkTpuueckue npudopsl U YCTPOHCTBA U UX
mpaKkTH4Yeckoe mpuMeHenue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

66

Konrpoabnasi padora Ne3no teme
«uekTpocTaTuKa. [I0CTOSTHHBIN 3JIEKTPHYECKHIT
TOK. TOKH B pa3IH4HBIX cpeaax»




67

O6o6mmaromuii ypok mo Temam 10 kiracca

68

Hrorosasi padora no reme "JjiekTpoauHaMuKa'

[TpomexyTouHas aTTectanus. Y4eT 00pa3oBaTEeIbHBIX
OCTYDKEHUN
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