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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o pusrke 6a30BOr0 YpOBHS Ha YPOBHE CPETHET0 OOIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUMN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBarellbHOM MporpaMmbl, npeacraBieHHBIXx B @I'OC COO, a takke ¢ ydérom
dbenepanbHON pabouell mporpaMMbl BOCIIUTAHUS U KOHIEIIINY MPENoIaBaHus y4eOHOro
npeamera «®dusuka» B 00pazoBaTenbHbIX oOpranuzanusx Poccuiickoit ®denepanuu,
peaM3yIoIuX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

ConeprkaHre mporpamMmsl 1o (pu3uKe HampaBieHO Ha (POPMUPOBAHNE ECTECTBEHHO-
HaydyHOM KapTuHbl Mupa oOydarommxcs 10-11 kmaccoB mpu oOydeHuM ux (Guzmke
Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATENFHOCTHOro mnoaxona. lIporpamma
o ¢muke coorBercTByeT TpedboBanusiM @I'OC COO k mIaHUPyEeMbIM JIMYHOCTHBIM,
MPEeIMETHBIM M METalpeIMETHBIM pe3yjibTaTaM OOy4YeHUus, a TaKXe YUYHUTHIBAET
HEOOXOAMMOCTh peaTn3alliid  MEXIPEAMETHBIX CBsi3el (U3UKHM C €CTECTBEHHO-
Hay4YHBIMU y4eOHBIMHU IpeameTamMu. B Hell ompenenstorcs OCHOBHBIE LN HU3YYEHHS
Gu3MKKM Ha YpOBHE CpeaHero oluiero oOpa3oBaHus, IJIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHMSI Kypca (PU3UKH: JIMYHOCTHBIE, METallpeIMEeTHbIE, MpeaAMeTHbIE (Ha 0a30BOM

YPOBHE).

[Iporpamma no pu3uKe BKIIOYAET:

IUIAHUPYEMbIE€ PE3YNbTaThl OCBOCHMSI Kypca (UM3MKKM Ha 0a30BOM YpPOBHE, B TOM
YHCIIe IPEAMETHbIE PE3YJIbTaThI M0 roJjaM 00 y4eHUS;

conepkanue yueOHoro npeamera «dusnka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3uKe MOXET OBITh HCIOIb30BAHA YUUTEISIMU KaK OCHOBA
Ui COCTaBlieHUs] CBOMX pabouux mporpamm. Ilpu pa3paborke paboueil mporpaMmbl

B TEMATHUYECKOM IUIAHUPOBAHUM JOJIKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS
DIIEKTPOHHBIX (IHU(POBBIX) 00pa30BATENBHBIX PECYpPCOB, SIBISIOMIMXCS  y4eOHO-
METOAMYECKIMH MaTepruanaMu (MyIbTHMEINITHbBIE TPOTPAMMEI, JJIEKTPOHHBIE YICOHUKH



W 3aJaYHUKH, DJEKTPOHHbIE OWOJIMOTEKH, BHPTYyaJlbHblE JabOpaTOpUH, HIPOBHIE
pOrpaMMBbl, KOJUIEKIMU HH(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PpEaU3yIOIUMU
OUIaKTHYECKHEe BO3MOXKHOCTU HWH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH,
cofiep>KaHue KOTOPhIX COOTBETCTBYET 3aKOHO/IATEILCTBY 00 00pa30BaHUU.

[Tporpamma 1o (u3uKe HE CKOBBIBAET TBOPYECKYIO WHUIIMATHBY YUUTEICH W
MPEIOCTABIISIET BO3MOXKHOCTD IS PEATU3allid PA3IUIHBIX METOAUYECKUX ITOIXOI0B
K opranu3anud oOydeHHs] (PU3WKE TMPHU YCIOBUU COXPAHEHUS O00S3aTEIbHOW YaCTH
COJIEpKaHus Kypca.

dusnka KaK Hayka o0 HamOoJiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAs B Ka4eCTBE
y4eOHOro TmpeaMeTa B IIKOJIC, BHOCHUT CYIIECTBEHHBIM BKJIaJl B CHUCTEMY 3HaHUM
00 okpyxatouieM wmupe. IlkonbHbli Kypc (UMK — CHUCTEMOOOpPA3YIOIIMIA
JUTSl €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOIIECCOB M SIBIICHWW, H3y9aeMbIX XUMHUEH, Ouoimoruen, Quzndeckon
reorpadueii U actpoHoMmueil. Mcmonp30BaHWEe M aKTUBHOE NMPUMEHEHHE (HU3UYSCKHUX
3HAHUU OmpeneseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHOJNOrHMH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, TIOJIYYEHHUS] HOBBIX MaTepUalioOB
C 3aJaHHBIMU CBOMCTBaAMU W Apyrux. M3ydeHwe (PuU3NKU BHOCUT OCHOBHOHM BKJIAJ
B (opMupoBaHHE  €CTECTBEHHO-HAy4YHOM  KapTHMHBl  MHpa  OOYJaroIIUXcCs,
B popMUpOBaHNE YMEHUN MPUMEHSITh HAyYHBIN METOJ MTO3HAHUS TIPU BBHITIOJIHEHUU UMHU
y4€OHBIX UCCIIEIOBaHUN.

B ocHOBY Kypca ¢pu3uKu 11 YpOBHS CpEHEro o0IIero oopa3oBaHusl MOJI0KEH Psijl
u7iei, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHITUIIBI €70 ITOCTPOCHHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBJISETCS JIOTUYECKHU
3aBEpUIEHHBIM, OH COAEPXKUT Marepuall U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca pu3nku oObeTnHEH
BOKpYr ¢u3ndeckux Teopuil. Beaymmm B Kypce sBisercs ¢GOpMHUPOBaHUE

NPEICTaBIECHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUU, BEIIECTBE U TOJIE.

Hoesa eymanumapuszayuu. EE peanuzauus mnpeanojaraer MCIONb30BaHUE



TYMaHUTApHOrO TMOTEHIMaNIa (PU3UYECKON HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (PU3UKH
C pa3BUTHEM OOIIECTBA, a TaKXEe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTUIECKUMU TIPOOTIEMaMH.

Hoes npuknaonou umanpasenennocmu. Kypc GU3MKH NpeanoyiiaraetT 3HaKOMCTBO
C IMMMPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJIOTMUECKUX MPUIOKEHUH H3yIEHHBIX TEOPUI
1 3aKOHOB.

Hoes sxonocuzayuu peaan3yercsi TOCPEACTBOM BBEICHUS YJIEMEHTOB CONIEP)KaHMUSA,
MOCBAMIEHHBIX DKOJOTMYECKUM  TMPOOJIEMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI
C Pa3BUTHEM TEXHUKH U TEXHOJIOTHI, a TaKke OOCYXICHHS MPOOJEM paIiOHAIBHOTO
TIPUPOIOTIONH30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

CrepxHEBBIMH dSJE€MEHTaMHU Kypca (U3MKH Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusl SBISIIOTCA  (u3nyeckue Teopur ((popMUpPOBAaHUE MPENCTABICHUMN
O CTPYKType MOCTpOoeHHS (PU3MUECKOH Teopuu, poiu (PyHAaAMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX NPEJCTABICHUAX O MPUPOJE, I'PAHUIAX NPUMEHUMOCTH
TEOPUH, JJISl ONIMCAHUS €CTECTBCHHO-HAYUHBIX SIBJICHHUI U MTPOIICCCOB).

CHCTeMHO-1eITeIbHOCTHBIM MOJAX0J] B Kypce (U3HKU peaiu3yeTcs MPexkKIe BCEro
3a CYET OpraHu3aIuu IKCIEPUMEHTAIBLHON JIeATeIbHOCTH 00y4atomuxcs. Jis 6a30Boro
YPOBHSA Kypca PU3UKH — 3TO UCIOJIb30BaHUE CUCTEMbI ()POHTAIIHHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a0OPATOPHBIX pabOT, KOTOPBIE B Iporpamme 1o Gu3nuke 00beTMHEHBI
B OOIIMI CITMCOK YYEHWYECKUX MPAKTUYECKUX paboT. Bhienenue B yka3aHHOM TiepeuHe
nabopaTOpHBIX PaOOT, MPOBOAMMBIX IS KOHTPOJS M OIEHKH, OCYIIECTBISETCS
y4aCTHHUKaMHU 00pa30BaTEIbHOIO MPOIecca UCXOAS U3 0COOECHHOCTEW TUIAaHUPOBAHUS U
ocHaleHus: kabuHera ¢usuku. [Ipu 3ToM o0ecrieunBaeTcsi OBIaACHNUE 00 yJarOIIMMHUCS
YMCHHSIMH ~ TIPOBOJIUTH  KOCBEHHBIC HW3MEPEHUS, HWCCICIOBAHHUS 3aBHUCHMOCTCH
(U3HYECKUX BEJTUYHMH M TIOCTAHOBKY OITBITOB TI0 MPOBEPKE MPEI0KEHHBIX THITOTE3,

bonbmioe BHUMaHWE YIENsSeTCS PEHICHUI0 PACYETHBIX M KAaYECTBEHHBIX 3a1ad.
[Tpu >TOM 1Is1 pacy€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJadd C SIBHO 3aJaHHOM
¢usznuecko  MOJENbIO,  TMO3BOJISIIONIME  TMPUMEHSATh  M3YyYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pazjelia Kypca, TaK U MHTETPUPYS 3HAHUS U3 Pa3HBIX
pazzaenoB. {75 KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHUsl HA OOBSCHEHUE
MpOoTeKaHus (PU3NYECKUX SIBICHUM U TIPOIECCOB B OKPYXKAIOMICH KWU3HH, TPEOyroIIne
BBIOOpa PU3NYECKON MOJACIH IS CUTYaIliU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpedboBanusimu @I'OC COO k MarepuaibHO-TEXHUYECKOMY
obecreueHnio yaeOHoro mpoiiecca 6a30BbIii YpOBEHD Kypca (PM3UKH HA YPOBHE CPETHETO
obmiero o0pa3oBaHus JOMKEH M3y4aThCsS B YCIOBUSAX MPEIMETHOTO KabwHeTa (pU3NKU
WIA B YCIOBHAX HMHTETPUPOBAHHOIO KaOMHETa NPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunere Gpu3Mku HOMHKHO OBITH HEOOXOAMMOE J1TA0OPATOPHOE O0OPYIOBAHKE
JUTS. BBITIOJIHGHUS YKA3aHHBIX B MPOrpaMMme Mo (U3NKE YICHHYECKHUX MPAKTHYECKUX
paboT U IEeMOHCTPAIMOHHOE 000PYy10BaHUE.

JleMOHCTpaImoHHOe 000pynOBaHNEe (POPMHUPYETCSI B COOTBETCTBHH C MPHUHIUIIOM
MUHUMAIBHON  JIOCTaTOYHOCTH W  O0ECMeYMBAeT IOCTAHOBKY TMEPEYUCICHHBIX
B IporpamMMme Mo (PU3MKE KITIOYEBBIX JIEMOHCTpPALUWA [JIsl UCCIEAOBAHUS H3Yy4aeMbIX
SBJICHUW U TIPOIIECCOB, SMIUPUYECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHEHUM.

JlaGopatopHnoe oOopyaoBaHWE i  YYCHHMYECKUX  MPAKTUYECKUX  padboT
dbopMupyercst B BUJI€ TEMaTUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacu€Te OJHOrO
KOMIIJIEKTa Ha JBYX OOydYaromuxcs. TeMaTHdecKhe KOMIUIEKTh JabopaTopHOro



000pyAOBaHMsI JOKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HMCTIOIB30BAaHUH aHAJIOTO BBIX
¥ U(GPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BHJE
M (pOBBIX TA00PATOPHIA.
OCHOBHBIMU LETSIMHU U3Y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SIBIISIOTCS:
(dopMHupoBaHNE MHTEpPECa M CTPEMIICHHUS O0YydJalolmuXcs K HAyYHOMY H3Y4EHHUIO
NPUPOIBI, PA3BUTUE UX MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METO/AC TO3HAaHWS # (OPMUPOBAHHE
UCCIIE0BATEIILCKOT0 OTHOIIEHUS K OKPYXKAIOIIUM SIBJICHUSIM,

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTra H3Y4eHHUS OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMUpoBaHUE YMEHHI OOBSICHATH SBJICHHUS C MCIOJb30BaHUEM (HU3UYECKUX
3HaHWIA W HAYYHBIX JIOKA3aTElIbCTB;

dbopMupoBaHUE TIPEACTABICHUA O poiau (OU3UKHA U1 Pa3BUTHS  JIPYrux
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHne HTUX 1ened o00ecreynmBaeTcss pelleHueM CIEAYIIUX 3aaad
B MPOIIECCE U3YUYEHUS Kypca PU3NKU HA YPOBHE CPEAHETO 0011Iero 00pa3oBaHus:

npuoOpeTeHrne CHUCTEMBbl 3HaHUM 00 o0mMX (U3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHsSIX, BKJIIOYAs MEXaHUKY, MOJEKYISIPHYIO (U3HKY, DJIEKTPOIUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMUpoBaHUE YMEHHHA TPUMEHATh TEOPETUUYECKUE 3HAHMS I OOBICHEHUS
bu3nUecKNX SBICHUH B TPUPOJAE H JUISl TPUHATAS TPAKTUICCKUX PEIICHUM
B TTIOBCCTHCBHOM JKH3HH,

OCBOCHHE CTMOCOOOB PEIICHHs Pa3IUYHBIX 3a/lad C SIBHO 3aJaHHON (DU3MUecKoit
MOJIENbIO, 3a71a4, MOIPa3yMEBAIOIINX CAMOCTOSTEILHOE Co3/laHue (PU3MUecKOoil MOIeH,
aJICKBATHOM yCTIOBUSIM 33J1a4H,

MOHMMaHue GU3NIECKUX OCHOB U MPUHITUTIOB JCHCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO CPELY;

OBJIQJICHUE METOJaMHU  CaMOCTOSITEJILHOTO  IUJIAHUPOBAaHUSI U MPOBEICHUS
(bU3HYECKNX AKCTIIEPUMEHTOB, aHAIM3a W WHTEpIpeTanuu WH(pOpMaIuu, onpeaeeHus
JIOCTOBEPHOCTH TOJIYYE€HHOTO Pe3yIbTaTa,

CO3/IaHH€ YCJIOBUWM Ui pPa3BUTUS YMEHUH TMPOEKTHO-UCCIE0BATEIbCKOH,
TBOPYECKOM JIEATENBHOCTH.

Ha wusydenwe ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHETO OOIIETro
obpazoBanust orBogutcst 136 dacoB: B 10 kmacce — 68 dwacoB (2 waca B Hemeno),
B 11 knacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemslii B mporpamMme no (Gu3uKe nepedeHb J1ad0paTOPHbBIX U MPAKTHYECKUX
paboT SABJISIETCS] PEKOMEHI0BAHHBIM, YIUTEINb JIeJaeT BIOOp MPOBEACHHMS JIAOOPATOPHBIX
paloT U OMBITOB C YUETOM MHIUBUIYAIbHBIX OCOOCHHOCTEN 00y4arouuxcsl.

JIrobGas pabouas mporpamMma JOJDKHA MOJHOCTBIO BKIIIOUATH B CE0Sl CONEpkKAHUE
JAHHOM MPOrpaMMbl 1o (U3HKE.

B otnenbHbIX ciydasx Kype ¢uznku 0a30BOr0 YpOBHS MOXKET U3ydaThest B 00bEMe 204
yaca 3a jaBa roma ooydenmst (3 u B Hememo B 10 m 11 kmaccax). B atom ciydae
yBeIMIMBaeTcs He MeHee yeM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONb3YETCs YUUTENeM
JUIL M3Y4EHHUsI BOIPOCOB, TECHO CBS3aHHBIX C BBIOPaHHBIM TMpoduiaeM OOydeHus, H
yYBETIMIMBACTCA ydeOHas Harpyska, OTBOJMMAas Ha M3yYCHHE MEXAHWKH, MOJEKYISIPHOM
GU3MKKM W DIEKTPOINMHAMUKHM, 32 CUET pacCIIMpeHuss 4Yucia JabopaTOpHBIX paldoT



HCCJIEA0BATEIbCKOrO XapakTepa U YpOKOB PEIlICHUs KaYECTBEHHBIX M PACUETHBIX 3aa4.

COIEPKAHUE OBYUYEHUA

10 KJIACC
Pa3znen 1. ®dusuka u MeTOAbI HAYYHOI O O3HAHUS

®usnka — HayKa O npupone. Haydnpie MeTOnbl IMO3HAHMS OKPYKAIOLIEr0 MHpA.
Posnb 3kcniepuMeHTa ¥ TEOpUU B MPOLIECCE TO3HAHUS IPUPOABL. DKCIEPUMEHT B (PU3HKE.

MonenupoBanve (U3MYECKUX SIBJIEHUHM M mporeccoB. HayuHble rumoressl.
®u3nyecKkue 3aKOHbI W TEOpUHU. ['paHULBl NPUMEHHMMOCTH (PU3UYECKHUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUS.

Ponb u mecto ¢usuku B (HOpMUPOBAHUN COBPEMEHHOW HAy4YHOW KapTHHBI MHpA,
B IIPAKTUYECKON NEATEIbHOCTH JIFOJEH.
Jlemoncmpayuu

AHanorobsie U HU(POBBIE U3MEPUTENLHBIE NPUOOPHI, KOMIIBIOTEPHBIE JATUHKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBuxeHrne. OTHOCUTEIbHOCTh MEXaHUYECKOr 0 ABMKeHUsA. Cuctema
orcué€ra. Tpaekropus.

[Tepemernienne, ckopocTh (CpemHssE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaTepuaibHOM TOYKHM, HMX NPOCKIHH HAa OCH CHCTEMbl KoopauHaT. ClioxeHue
MEPEMEILICHUN U CIIOKEHUE CKOPOCTEM.

PaBHoMepHOE ¥ pPaBHOYCKOpEHHOE TNpsSMOJMHEHHOe ABWKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, IYTU U MEPEMENICHUS] MATEPUATBHON
TOYKHU OT BPEMEHH.

CBoOogHoe majieHue. Y CKOpeHHe CBOOOTHOTO TaICHHUS.

KpuBonuueriHoe nBuxeHue. J[[BHKEHHME MATEPUAIBHOM TOYKU IO OKPYXHOCTH
C IOCTOSIHHOM 10 MOAYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHENHAsA CKOPOCTh. [lepron
u yactota oOpamenus. LlenTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE. CIHIAOMETP, ABUKCHUE
CHapsI10B, LIEMHBIE U PEMEHHBIE MIEPEIAYH.

Jlemoncmpayuu

Mogens cHuCTEMBI OTCYETA, WUIFOCTPALMS KUHEMATHYECKHUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeobpazoBanue ABMKEHUH C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenne paBwkeHus Tena, OpPOIIEHHOro TOJ VYIJIOM K TOPU3OHTY H
TOPU30HTAIIBLHO.

N3mepenune yckopeHus CBOOOTHOTO TaIeHUSI.

HampaBnieHne ckopocTy Mpy IBU)KEHUU TTO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydueHne HEpaBHOMEPHOTO [JBWXKEHHS C UEIbK0 ONPEACICHUS MIHOBEHHOMU
CKOPOCTH.

HUccnenoBanne  COOTHOLICHUST ~ MEXAY  MOYTSIMH, NOPOWIECHHBIMH  TEIOM
3a MOCJIE0BATEIbHBIEC PABHBIEC TPOMEXYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBUKEHUN
C HA4aJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHue NBUKEHUS [IapUKa B BA3KOW KUIKOCTH.

N3ydenune nBmkeHUs Tena, OpOIMIEHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHnnn otHocuTensHOCTH ['amunes. Ilepseit 3akoH Herorona. MHepuumanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Btopoit 3akoH HbproToHa
IUIS MAaTEPUAIBHOM TOYKH. TpeTuii 3akoH HproTOHA 111 MaTepralibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenne. Buawl TpeHus (mokosi, ckonbxeHws, kaueHus). Cuma Tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOMbXEHHs U cuiia TpeHus nokos. Kosddunuent tpenns. Cuna
COIPOTHUBJICHUSI TIPU ABMKEHUH TEJA B JKUJIKOCTH WIH Tase.

[ToctynarenbHOE 1 BpallaTellbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT cHIIbl OTHOCUTEIBHO OCH BpalleHus. [1nedo cumbl. Y cioBus paBHOBECUS
TBEPAOrO TENA.

TexHuueckue ycTpoiCTBA U MPAKTUYECKOE TPUMEHEHUE: MMOAIINITHUKY, JBUKEHUE
HMCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBnenue nHepLuu.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

HN3smepenne cui.

CroxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYI'OCTH OT Je(OpMalluu.

Hesecomocts. Bec Tena npu yCKOpEeHHOM ITOABEME U T1aJICHUMH.

CpaBHEeHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIb)KECHHS.

VYcnoBus paBHOBeECHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3ydenune nBmkeHus: Opycka 1o HaKJIOHHOM TIIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH CHJI  YIPYTOCTH, BO3HUKAIOIIUX B IIPY)KHHE H
pPE3NHOBOM 00paslie, OT UxX AepopMaluu.

HccnenoBanue yciaoBui paBHOBECHS TBEPAOrO TN, UMEIOIIETO OCh BpPAICHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

Hmnyabc MaTepuaibHOM TOYKHU (Tela), CUCTEMBbl MaTepUAIbHBIX TOUeK. IMIysbe
CHWJIBI W W3MCHEHHUE WMITYJIbca Tella. 3aKOH COXpaHEHUs WMITyJibca. PeakTuBHOE
IBIKEHHE.

Pabora cuipel. MOIITHOCTE CHIIBIL.



Kunernueckass »sHeprus MarepuanbHOW TOUkd. Teopema 00 HW3MEHEHUH
KUHETUYECKOW SHEPTUU.

[TorenuuansHast sHeprusi. [loTeHuuansHast 3HEprust ynpyro aedopMHUpOBaHHOM
npyxunsl. [loTeHnranbHas 3Heprus Teia BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHuManbpHbIE U HEMOTEHMAIbHBIE CHIIbI. CBSA3b pa0OThI HEMOTEHUUATBHBIX CHII
C U3MEHEHUEM MEXAaHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHECHHSI MEXAaHUYECKON
SHEPIUHU.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue YCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE. BOAOMET, KOIED,
IIPY>KUHHBIA ITUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBUXEHHE.

[lepexon moTeHIMaNbHONM SHEPTUH B KUHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, n1abopamopnule pabonul

N3ydenune abCoNMOTHO HEYNIPYrOro yaapa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CHIIbI C U3BMEHEHUEM MEXaHUYECKON SHepruu Telna
Ha NpUMEpPE PACTSIKEHUS PE3UHOBOIO KI'YTa.

Pazgen 3. MonekyasipHas pu3uKa U TEPMOJAMHAMUKA
Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U HUX OIBITHOE
obocHoBanme. bpoyHoBckoe aBwxkenue. [uddysusa. Xapakrtep JBWKEHUS U
B3aMMOJICHCTBHUS YaCTHIl BellecTBa. MoJiesu CTpOEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEIl
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u pa3mepbl MOJIEKYII.
KonuuectBo BemecTBa. [TocTosiHHas ABoraapo.

TenmoBoe pasBHOBecue. Temmeparypa u e€ usMmepenue. lllkama temmneparyp
Lenbcus.

Mopens wmaeansHOro rasa. OCHOBHOE YpPaBHEHHME MOJEKYISPHO-KMHETUYECKOU
TEOpPUH HUJICATLHOI0 Ta3a. AOCOIIOTHASI TeMIeparypa Kak Mepa cpeaHeld KUHETUYeCKOM
SHEPrUU TEIUIOBOro ABMKEHHUA 4dactul rasa. lllkana temneparyp KenbBuna. ['azoBbie
3aKoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon Jlamprona. WM3omporeccsl
B UJICAIbHOM T'a3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacraBieHue
M30MPOIIECCOB: U30TEpMa, U30X0pa, n3odapa.

TexHUueckue yCTpoucTBa U MPAKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OAPOMETD.

Jlemoncmpayuu

OMnBITHI, JOKA3bIBAIOIIME JUCKPETHOE CTPOCHHUE BEIIECTBa, (poTorpaduu MONeKyI
OPraHUYE€CKUX COCTUHECHUM.

OmnbIThl 110 U PY3UH KUIKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO JIBUKCHHS.

Mognuens onbita IlTepHa.

OnBITHI, TOKa3bIBAIOIIKE CYIIECTBOBAHNE MEKMOJICKYJIIPHOT'O B3aUMOCHCTBUS.

Mojens, WITIOCTpUpPYIOLasi IPUPOAY JaBICHUS ra3a Ha CTEHKHU COCy/a.

OnbITHI, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UACATLHOIO I'a3a, U30MPOIIECCHI.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

Onpenenenrie Macchbl BO3/lyXa B KJIACCHOW KOMHATE HA OCHOBE U3MEpPEHUI 00bEMa
KOMHATBI, JIaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXY MApaMEeTpaMU COCTOSIHUSI Pa3peKEHHOr o rasa.

Tema 2. Ocnosvt mepmoouHamuxu

TepmonuHamudeckass cuctemMa. BHYTpeHHsE SHEprusi TEePMOIUHAMHYECKOM
CUCTEMBbI M cnocoObl €€ u3MeHeHus. KonuuecTBo TemaoTel U paborta. BHyTpeHHss
SHEPrusi OJHOATOMHOI'O HJAEAJBHOI0 Tra3a. Buabl Teronepenaydu: TEIIONPOBOIHOCTD,
KOHBEKI[US, M3JIydeHUe. Y JenbHas TEeIOEMKOCTh BeulecTBa. KonMuecTBO TEemiaoThl
U TeIJIonepenaye.

[Tonsitue 06 anuabatHoM nporiecce. [lepBriil 3akoH TepmonuHamMuku. [Ipumenenmne
MEPBOr0 3aKOHAa TEPMOJMHAMUKHM K wu3omponeccam. ['paduueckas HHTEpHperauus
paboTHI Taza.

Brtopoii 3akon TepmoauHamuku. HeoOpaTuMOCTh MpoOIecCOB B MPUPOJIE.

TemnoBbie MamuHbl. [IpuHUIMNBL JeACTBUS TerIoOBbIX MamuH. [IpeobpasoBaHus
HHEPrUU B TEIIOBBIX MarnHax. KoaduimeHT none3Horo AeiCTBUS TEIIIOBOM MAITUHBI.
ukn Kapro m ero xod@PUIMEHT IMOJIE3HOIO JICUCTBHUSA. DKOJOTHYSCKHE MPOOIEMBI
TEIJIO3HEPT€TUKU.

TexHuueckue ycTpocTBa U MPAKTUUYECKOE IPUMEHEHHE: IBUTATENIb BHYTPEHHETO
CropaHus, OBITOBON XOJOAWIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3menenre BHYTpeHHEH SHEPruu Teja MPU COBEPUICHUM pabOThl: BBUIET MPOOKH
13 OYTBUIKM MOJ| JEHCTBUEM CKaTOro BO3/yXa, HarpeBaHue 3(upa B JaTyYHHOU TpyOKe
myTéM TpeHus (BUICOMCMOHCTPAITH).

N3meHeHne BHYTpEHHEN 3HEpruu (TeMIepaTyphl) Tea MpHu TEIionepeaaye.

OnbIT 110 aMadaTHOMY PACIIUPEHHUIO BO31yXa (OMBIT C BO3IYITHBIM OTHUBOM).

Mopenu mnapoBoil TYpOWHBI, ABUTATeNli BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEISL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenue ynenpHON TEITOEMKOCTH.

Tema 3. Azpecamnuvle cocmosnusn eewecmea. Dazoevie nepexoonl

[TapooOpazoBanue u koujeHcauus. HMcnapenue u kuneHue. AOCOMIOTHas H
OTHOCUTENIbHASI BJIAXKHOCTh BO3AyXa. HacellleHHbI map. YaenbHas TemioTa
napooopazoBanusi. 3aBUCUMOCTb TEMIIEpaTyphbl KUIIEHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucrammuueckue u amopdHbie Tenma. AHU3OTPOMUS CBOWCTB
kpuctayuioB. Kuakue kpuctamuibl. CoBpeMeHHble MaTepuaibl. I[lnaBienue wu
KpUcCTalu3anus. Y aenbHas Teriora miasnenus. Cyomumarusi.

YpaBHeHHE TEIIOBOro OanaHca.

TexHuueckre ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE . TUTPOMETP U TICUXPOMETP,
KQJIODUMETP, TEXHOJIOTMHM IMIOJIYYEHHUS] COBPEMEHHBIX MAaTEpUajIoB, B TOM YHUCIE
HaHOMAaTEpPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu
CBoiicTBa HACHIIIIEHHBIX MAPOB.



Kurienune nmpy noHM>KEHHOM JTaBJIICHUMU.
Cnioco0bl M3MepeHrs BIAKHOCTH.
Hab6nronenne HarpeBaHus U MIaBJIeHUS KPUCTALUIMYECKOTO BEIECTRA.
JleMOHCTpaIus KpucTajioB.
Yuenuueckuii sxcnepumenm, nabopamopule pabomol
N3MepeHre OTHOCUTETbHOM BIAXKHOCTH BO3IyXA.

Pa3nen 4. DuekrpoamHaMuKa
Tema 1. dnexmpocmamuxa

DnekTpuzauusa Tel. DJIEKTpUUeCKUi 3apsa. J(Ba BuUIa 3JIEKTPUUYECKUX 3apSI0B.
[TpoBOAHUKH, AUIACKTPUKH U TMOIYNPOBOAHUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsa.

BsaumoneiictBue 3apanoB. 3akoH Kymona. TodeuHbld 3JI€KTpUYECKH 3apsi.
Dnektpuueckoe nojie. Hanps>k€HHOCTD 351eKTpruiecKoro mnojst. [IpuHuun cyneprno3unuu
BJIEKTPUUYECKUX TTONEN. JINHUM HANPSKEHHOCTH IIEKTPUUECKOTO TOJIA.

PabGora cun anekrpocratudeckoro mnoiis. llorennuan. Pa3HOCTh MOTEHIIMAJIOB.
IIpoBOOHMKM ¥ JWAPJIEKTPUKU B  JIJIEKTPOCTATUUECKOM 1nose. Jludnmekrpuueckas
MPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. OIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOopa.
DHeprus 3apsHpKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA M IIPAKTHYECKOE IIPUMEHEHHE.  AJIEKTPOCKOII,
ANEKTPOMETP,  AJNEKTPOCTATUYECKas  3allliTa,  3a3eMJICHHE  BJIEKTPONpUOOpOB,
KOHJICHCATOP, KOIMMUPOBAIBHBIN annapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHIIMUII IEVUCTBUS JIEKTPOMETPA.

B3anmopelicTBue Ha3IeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJI€ 3apSKEHHBIX TEI.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM IIOJIE.

DJeKTpocTaThyecKas 3alluTa.

JIM3NEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHIEHCAaTopa OT IUIOLIAAX IUIACTHH,
PacCTOSTHUS MEXAY HUMH U IUDJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOI0 KOHJEHCATOopa.
Yyenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOpa.

Tema 2. Ilocmosanustit 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

DIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOr0 TOKa. ICTOUHHUKH
Toka. Cuma Toka. ITIocTOSHHBIN TOK.

Hanpspokenue. 3akon OMa 11 ydacTKa LETH.

DJIGKTPUYECKOE  CONPOTHUBIICHUE.  YICJIIbHOE  CONPOTHUBJICHUE  BEILECTBA.
ITocnenoBarenbHOE, MapaIEILHOE, CMEIIAHHOE COCTMHEHUE MTPOBOIHUKOB.

Pa6ora snektpudeckoro Toka. 3akoH Jxoyms—JIeHa. MomHOCTh AIEKTPUIECKOTO
TOKA.

DIIEKTPOABMKYIIASI CUJIAa U BHYTPEHHEE CONPOTHBICHUE MCTOYHHKA TOKA. 3aKOH
Owma 17151 IOJTHOM (3aMKHYTO#) 2J1eKTpryecKoi mernu. KopoTkoe 3aMbIKaHHE.



DJNEKTPOHHAS MPOBOAUMOCTH TBEPABIX METAIOB. 3aBUCHUMOCTbH COINPOTHUBIICHUS
METAJUIOB OT TeMneparypbl. CBEPXITPOBOAUMOCTb.

DNeKTpUuecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBoguuku. CoOCTBEHHAsI 1 IPUMECHASI TPOBOAUMOCTH TTOYITPOBOTHUKOB.
CaoiicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIIEKTpUUYECKU TOK B PACTBOPAaX U pacIuiaBax 3JIEKTPOIUTOB. DINEKTPOIUTHYECKAS
aUccounanus. JIJIEKTPOIIU3.

DJIeKTpUYECKUi TOK B razax. CamMoCTOATENbHBIA U HECAMOCTOATENIBHBIN pa3psl.
Momnnus. [1nazma.

TexHu4yeckue ycTpOWCTBA U MPAKTUYECKOE NPUMEHEHUE. aMIIEPMETP, BOJIIBTMETP,
peocTaT, UCTOYHUKU TOKA, AJIEKTPOHATPEeBaTEbHBIE MTPUOOPHI, SJIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP  CONPOTUBICHUS, BaKyyMHbI JIMOJ, TEPMUCTOPHl U
(dboTope3ncTopsl, MOITYIPOBOAHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIIPSIKEHUS.

3aBUCUMOCTb COMPOTUBIICHUS LIMJIMHAPUYECKUX TPOBOJIHUKOB OT JIJIMHBI, ILIOMIAIN
IIOIIEPEYHOIr0 CEUCHMS U MaTepuraa.

CwmenanHoe coeTUHEHUE TTPOBOIHUKOB.

[Ipsmoe  w3MepeHHWe  BIEKTPOABMKYIIEH  cuibl. KopoTkoe  3ambIKaHue
rajbBaHUYECKOr0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIEHUS.

3aBUCHUMOCTbH COIPOTUBJICHUSI METAIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol paspsa 1 NpOBOAMMOCTD BO3/1yXa.

OIHOCTOPOHHSSI IPOBOAUMOCTD JTHOAA.

Yuenuueckuui sxkcnepumenm, nabopamoptuvie pabomoi

H3y4yeHne cMEeIaHHOTr0 COeITMHEHHS PE3UCTOPOB.

W3mepeHne HIIEeKTPOABMKYIICH CHJIBI HMCTOYHHKA TOKAa M €ro BHYTPEHHETO
COIIPOTHUBJICHUS.

HaGnronenue anexTposusa.

MesxnpeaMeTHbIe CBA3U

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce ocyiiecTBisercs ¢ yuérom
COJEPKATEIBHBIX MEXIPEIMETHBIX CBA3€H C KypcaMu MaTE€MaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nouamusi, CBSI3aHHBIE C UW3YYEHHUEM METONOB HAyYHOIO
MO3HAHUS: SIBJICHHE, Hay4YHBIM (akT, rumnores3a, (pu3nveckas BEIIMYMHA, 3aKOH, TEOpHS,
HAO0JIIO/IEHHE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHUM, JMHEWHas (yHKuusA, napadoina,
runepoona, ux rpauku U CBOICTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CUHYC, KOCHHYC,
TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HX
IPOEKIMU Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonoeus: mexaHudeckoe [BHXKEHHE B JKMBOW mnpupone, auddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHM3MOB (BHIBI TEIUIONEPEAayl, TEIUIOBOC pPaBHOBECHE),
ANEKTPUYECKUE ABJICHUS B )KUBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHHE AaTOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPIBIX TEJ, >KUIKOCTEH W Ta30B,



AJIEKTPUYECKHE CBOMCTBA METAJIOB, AIEKTPOIUTAYECKAS JUCCOLNALNS, TaIbBAHUKA.
l'eocpaghus.; BNaXXHOCTh BO3/IyXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHKUE JABUKEHUN C UCIOJIb30BAHHEM MEXaHU3MOB, YUYET
TPEHUSI B TEXHUKE, NOAIIMIIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHHS HWMIYJIbCa
B TeXHUKE (pakera, BONOMET W JIPYrHe), ABUTATEIb BHYTPCHHETO CTOpPAaHHS, MapoBas
TypOuHa, OBITOBOW XOJOAUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH MOITYYEHUSI COBPEMEHHBIX
MaTepuasgoB, B TOM YHMCJIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTATUYECKAs
3alIUTa,  3a3€MJIGHHE  JJEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIM  MpPUHTEP,
AIIEKTPOHATpeBaTENbHBIE TPUOOPHI, JIEKTPOOCBETUT EITbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KJIACC
Pa3zgen 4. daekTpoguHaMuKa
Tema 3. Maznummnoe nojie. I1eKmMpoOMaZHUMHAA UHOYKUUS

ITocTtossHubIe MarHuThl. B3ammojencTBHe MOCTOSHHBIX MArHUTOB. MarHuTHOE
nosje. BekTop MarHUTHOM WHAYKIMU. [IpUHIUII Cyneprio3uiiui MarHUTHBIX TTOJIEH.
JIvHrm MarHuTHOM MHAYKUMK. KapThHa JIMHUNA MAarHUTHOW MHIYKIIMU MOJIS1 TOCTOSIHHBIX
MarHuToOB.

MarnutHoe 1oje IpOBOJAHUKA ¢ TOKOM. KapTuHa JMHWUNA WHIAYKIAU MArHUTHOTO
TOJIS VIMHHOTO MPSIMOT0 MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOT O MPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoselicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MoOAaylb W HampaBiieHHE. J[BU)KEHHE 3apsSyKEHHOW YaCTHIIbI
B OZIHOPOJHOM MarHuTHoOM mnosje. Pabora cuiel Jlopenia.

SBneHue 3IEKTpOMAarHUTHOW MHAYKIUU. [[OTOK BEKTOpa MarHUTHOM WHIYKIUH.
DIEKTPOABIKYIIAS CHJIA MHAYKIHH. 3aKOH 3JIEKTPOMArHUTHOW MHAYKIMK Dapanes.

BuxpeBoe snekrpuueckoe mone.  OJEKTPOABWKYIIAs  CHIA  HHAYKIUU
B IPOBOJHUKE, ABMKYLIEMCS IIOCTYINATEIBHO B OAHOPOJHOM MAarHUTHOM ITOJIE.

[Ipasuito Jlenua.

NHaykTuBHOCTE.  SIBI€HME  CAaMOMHIYKLIMH. ONeKTpoaBHXKYIlasgs  CWiIa
CaMOMHAYKIUU.

OHeprust MarHUTHOT'O MOJIL KaTYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4ueckne yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHUE. IMOCTOSHHBIE MAarHWTHI,
ANEKTPOMArHUThl,  DJIEKTPOJABUIATENlb,  YCKOPUTEIM  JJIEMEHTAapHbIX  YacTHll,
WHJYKIMOHHAS ME€Yb.

Jlemoncmpayuu

OneIT Opcrena.

OTKJIOHEHHUE PTEKTPOHHOIO MyYKa MAarHUTHBIM TTOJIEM.

JIMHAM MHIYKIIMA MAarHATHOTO TOJIA.

B3anmopenicTBue 1ByX NMPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiibl JIopeHia Ha HOHBI IEKTPOIIUTA.

SIBneHME PIEKTPOMArHUTHOM UHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD DJJIEKTPOJABHMKYILIEM CHJIBI HHIAYKIHUHA OT CKOPOCTH W3MEHEHUs



MAarHuTHOI'O IOTOKA.
SIBneHnEe CaMOMHIYKITUY.
Yyenuueckuii sxcnepumenm, nabopamopmuvle pabomol
N3ydeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.
HccnenoBanue neiCTBHS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
HccenenoBanue ABIEHUA dJEKTPOMArHUTHON MHTYKIIMU.

Pazpnen 5. Kosie6anusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHsle Ko1edanus

KonebarensHas cuctema. CBOOOHBIE MeXaHUYECKHE KoeOaHus. ["'apmMoHnueckue
konebanud. Ilepuon, yacrora, ammutyna U (aza konedanuid. [IpyKUHHBIN MasSTHHK.
MartemaTudyeckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX KoieOaHuii. llpeBpamienue
HHEPrUu MPHU FrapMOHUYECKUX KOJIEOAHUSIX.

Kone6arenpupiif koHTYp. CBOOOAHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHHS B HI€ATHbHOM
KOJIe0aTEIbHOM KOHTYpE. AHAIOTUs MEXIY MEXaHUYECKUMH M 3JIEKTPOMArHUTHBIMU
konebanuamMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHMsS] JHEPrud B HJICATBLHOM
Kosie0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxawIUX KoieOaHUsIX. BBIHYXICHHbIE MEXaHUYECKHE
kosnebanus. PezoHaHc. BoIHYXI€HHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[Tepemennblii TOk. CHUHYCOUIANIbHBINA TEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEICTBYIOIIEE 3HAUYECHUE CUIIbI TOKA U HAMPSIKEHUSL.

Tpanchopmartop. I[lpousBomcTBO, mepemadya W MOTPEOICHHE JIICKTPUUYECKON
SHEPruM. OKOJIOTMYECKUE PHUCKU IIPU IPOMU3BOACTBE 3JEKTpodHepruu. KynbTypa
KCTIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCEAHEBHOM KHU3HHU.

TexHuyeckue yCTpoWCTBA M MPAKTUUECKOE MPUMEHECHUE: SIIEKTPUUECKNN 3BOHOK,
rEHEepaToOp NEPEMEHHOI O TOKA, JIMHUM 3JIEKTPOIIEpEIay.
Jlemoncmpayuu

HccrnenoBanne mapaMeTpoB  KojieOareapbHOH cHCTeMbl (IPYXKHHHBIA — WITH
MaTEeMaTUYECKUNA MASITHUK).

Hab6nronenue 3aTyxarmmnux KojaeOaHui.

HccnenoBanre CBOMCTB BbIHYKIEHHBIX KOJEOAHUIA.

HabGnronenne pezonanca.

CB0OOIHBIC 2JIEKTPOMATHUTHBIC KOJICOaHMS.

OcmiorpaMMbl — (3aBHCHMOCTH  CHJIBI TOKAa M HANPSDKCHHS OT BPEMCHH)
JUTS DJIEKTPOMArHUTHBIX KOJIEOaHU.

Pezonanc mnpu  MOCHEOOBATENIBHOM  COCAMHEHUM  PE3UCTOPA,  KATYILKHU
WHJYKTUBHOCTH M KOHJIEHCATOPA.

Mogenp JIMHUY 3JIEKTPOIIEPEIayuH.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

UccnenoBanue 3aBUCUMOCTH TIEpUOia MaJbIX KOJIEOaHUM Ipy3a HA HUTH OT JIJTUHBI
HUTHU U MACCBhI Ipy3a.

HccnenoBanne mepeMEeHHOro TOKAa B LENW M3 MOCJIEAOBATEILHO COETUHEHHBIX
KOHJIEHCATOPA, KATYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL
Mexanuueckue BOJIHBI, ycioBusl — pacnipocTpaHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHus U JIyTiHa BOJHBI. [lonepeunsie v ponoabHbIe BOJHBI. THTEphepeHns



U TupaKIis MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBI. Y CIOBHUS M3Jy4€HUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuasi opuentanusi BektopoB E, B, vV B snexkrpomarnutHoit BosHe. CBolcTBa
ANEKTPOMArHUTHBIX BOJIH: OTPaKCHHWE, TMPEJIOMIICHUE, TMOIsIpu3anus, Iudpakius,
uaTepdeperimsa. CKOPOCTh ANMEKTPOMAarHUTHBIX BOJIH.

[Ilkama SIEKTPOMArHUTHBIX BONH. [IpUMeHEHHWE JJIEKTPOMArHUTHBIX BOJH



B TEXHUKE U OBITY.

[IpyHOHNBI paguocBA3U U TeneBuAcHusA. Pagunonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH CPeIbl.

TexHudyeckne ycTpoWcTBAa M IPAKTUYECKOE NPUMEHEHHME.  MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBas JMAarHOCTUKAa B TEXHUKE W MEIULMHE, pajaap,
paguoNpuEMHHUK, TEIEBU30D, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHHUE MMONEPEUHbIX U IPOAOIbHBIX BOJIH.

Kone6momeecs Teno Kak UCTOYHUK 3BYKA.

Habnrogenue oTpakeHus: U MPEOMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenne naTepdepenHmm u qudpakiini MEXaHHIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HabGnrogenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYAOM M 4acTOTOU
KOJICOaHUI.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, HPEIOMIICHHE,
noJisipu3anus, qudpakuus, HHTephepeHIIus.

Tema 3. Onmuxka

I'eomerpuueckas onruka. [IpsMonnHENHOE paCIIpOCTPAaHEHUE CBETA B OJJHOPOIHOU
cpene. JIyud cBera. ToueyHbIii HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpaxeHHs cBera. IlocTpoeHue uU300paKeHUN
B IUTOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIM MOKa3aTelb
npenomienus. llomHoe BHyTpeHHee orpaxkeHue. llpenenbHbIE  yrom IOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceera. CiioxxHbIi cocTaB 6enoro csera. L{Ber.

Cobuparomue 1 pacceuBarouiye JUH3bl. ToHKas jauH3a. POKYCHOE pacCTOSHUE U
ONTUYECKass Ccuia TOHKOW JMH3bL. [locTpoeHne wu3o0pakeHHil B COOMpaOMIMX H
paccenBarOIIMX JUH3aX. Popmylia TOHKOU JIMH3BL. Y BEIUYEHUE, JaBAEMOE JTUH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHKHU.

BonnoBas ontuka. UuTepdepenius cBera. KorepeHTHbIE MCTOYHUKU. Y CIIOBUS
HaOJII0JIEHUsT MAaKCUMyMOB U MHHUMYMOB B HHTEpP(EPEHIIMOHHONW KapTHUHE OT ABYX
cuH(aA3HBIX KOTePEHTHBIX UCTOYHUKOB.

Hudpakuus csera. JudpakinuonHas pemérka. YciaoBUe HaOIIOACHHUS TJIABHBIX
MaKCUMYMOB IIPH MaJIeHUA MOHOXPOMATHYECKOr0 CBETa Ha TU(PPAKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpoicTBa U MpaKTUYECKOE MPUMEHEHUE: OUKH, Jiyna, (poToarnmapar,
MPOSKIIMOHHBIN anmapaTt, MUKPOCKOTI, TEIECKOM, BOJIOKOHHAS ONTHKA, AU(PPAKITMOHHAS
PELIETKA, TTOJSPOU/I.

Jlemoncmpayuu

[IpssmoyMHENHOE  paclIpOCTPAHEHUE, OTPAKEHUE U IPEJIOMIICHUE  CBETA.
Onruueckue npudopBHI.

ITonHoe BHyTpeHHEE OTpakeHne. Moaenb CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUI B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIIA.

Habnronenue nuurepdepeHuu cBera.



Habmronenne nudpakmmu ceera.
Habnronenue nucniepcun cBera.

[Tonyyenue crekTpa ¢ MOMOIIbIO TPU3MBI.
[TonmydyeHue criekTpa ¢ MOMOILIBI0 TU(PPAKIIMOHHON PEIIETKH.
Habmronenne noisipu3aiuuy cBera.

Yuenuuecxuii sxcnepumenm, rabopamopmule pabomoi
N3mepenue mokazaTens mpeIoMIeHUs CTEKJIa.
UccnenoBanue cBOMCTB n300pakeHUH B JIMH3aX.
Hab6mronenue nucnepcun cBeTa.

Paznes 6. OcHOBBI crielMaIbHOIl TEOPUH OTHOCUTEIBLHOCTH

I'panuubl IPUMEHMMOCTH KjaccuuecKod MexaHuku. [locrynartsl crienuanbHOU
TEOPUM OTHOCHUTEIIbHOCTH: HHBAPUAHTHOCTb MOZYJI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHUE BpPEMEHH U COKpallleHHE
JUTVHBI.

DOHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ PHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs ITOKOSI.

Paznen /. KBanToBas puzuka
Tema 1. Dnemenmul K6anmogoit onNMuKU

®oronsl. opmyna [lnanka cBs3u sHeprun (HOTOHA C €ro YaCTOTOW. DHEPrus u
UMITYJIbC (POTOHA.

OtkpeiTie u wuccienoBanue Gorodpdexra. OnbiTel A.I'. CromneroBa. 3aKkOHBI
dborordpdexra. YpaBHeHue OIiHIITEHA 151 Qorodddekra. «KpacHas rpaHuna
dborordpdexra.

HaBnenue cBera. OnbiTel [1.H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

Texnuyeckue yCTpoWCTBA M  TNPAKTHUYECKOE TMPUMEHEHHE. (DOTOITIEMEHT,
dboTonatuuk, colHeuHas O0arapesi, CBETOIHO/I.

Jlemoncmpayuu

®or0o3¢(eKT Ha YCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

HccnenoBanue 3ak0HOB BHENTHETO GoTodhdheKTa.

Ceeroauon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopenr aroma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO — 0-YaCTHIIL.
[Inanerapnas monens aroma. Iloctynarst bopa. M3nmydenue u nornomesre ¢oToHOB pu
Mepexo/ie aToMa ¢ OJJHOrO YPOBHSI SHEPruu Ha Ipyroil. Buael ciektpoB. CriekTp ypoBHEH
SHEPruy aromMa BOJOpOAa.

BonnoBbie cBoiicTBa yactuil. Bomabsl ge bpouna. KopnyckynsipHO-BOJHOBOU
Iyau3M.

CroHTaHHOE U BBIHYXKJICHHOE U3Ty4EHHE.

TexHuueckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHUE: CIEKTPabHbIA aHajIu3
(cnekTpockomn), Ja3ep, KBAHTOBBIH KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbiTa Pesepdopra.
Onpenenenne AJIMHBI BOJIHBI J1a3epa.
Hab6mronenne nuHeyaThiX CIEKTPOB H3Ty4SHHUS.
Jlazep.

Yuenuueckuii osxcnepumenm, nabopamopule pabomeol
Hab6mronenue nuHeyaroro cnekTpa.

Tema 3. Amomnoe sopo

OKCHEpPUMEHTHI, JOKAa3bIBAIOLIUE CIOXKHOCTh CTpoeHMs  sapa. OTKpeiTHE
paguoaktuBHOCTU. OmbITel Pe3epdopaa mo ompeseneHuio cocTaBa paJu0aKTHBHOTO
uznydenus. CBoiicTBa anbda-, OeTa-, raMMa-u3nydeHus. BiusiHue paanoakTUBHOCTH Ha
KUBBIC OPTraHU3MBI.

OtkpeiTe TpoTOHa U HeWTpoHa. Hyknonnas wmoxens siapa ['eitzenOepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnan. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['amma-uzinydeHue.
3aKOH paJuOAKTUBHOIO pacnaa.

DHeprusi CBsi3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt Maccehl sapa.

SAnepuble peakuuu. JleJeHne U CUHTES sIIEp.

Anepubiii peaktop. TepmosaepHbiit cuaTe3. [1pobieMbl U IEPCHIEKTUBHI SIEPHOM
DHEPIreTHKU. JKOJOrNYECKUE aCIIEKTHI SIACPHON YHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HaOIIOICHUS W PETUCTPAIIUN IEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIC B3aUMOICUCTBH. ENMHCTBO (hU3nUecKoil KapTHHBI MHUpA.

TexHuueckue ycTpoOHCTBAa W MPAKTUUYECKOE IPHUMEHEHHUE: JO3UMETp, Kamepa
Bunbcona, siiepHblil peaktop, aromHasi 6omoa.
Jlemoncmpayuu

Cu€TUrK MOHUBUPYIOUTUX YACTHIL.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccenoBanue TpekoB 9acTuil (1o roToBbIM (oTorpadusim).

Pa3znen 8. DjieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

Ortanbl pa3BUTHUS acTpoHOMUM. lIpukinanHOe W MHPOBO33PEHUYECKOE 3HAYEHUE
aACTPOHOMHH.

Bun 3B&3nHoro neb6a. Co3Bes3nus, sipkue 3BE31bI, IUIAHETHI, UX BUAMMOE JIBHKEHUE.

Conneunas cucrema.

Connue. ConneuHnast akTUBHOCTb. McTounuk 3Heprun ConHIa U 3BE31. 3BE3bI, UX
OCHOBHBIE€ XapaKTEPUCTUKHU. J[MarpamMma «CHeKTPaJIbHBIN KIaCC — CBETUMOCTbY. 3BE3/IbI
[JIABHOW MOCIIEI0BATEIbHOCTU. 3aBUCUMOCTbD «MAacca — CBETUMOCTb» JIJIA 3BE3]1 TJIABHOU
IIOCJIEIOBATEIBHOCTH. BHyTpeHHee crpoeHue 3BE37. COBpEMEHHBIE IPENCTABICHUS
0 MPOMUCXOXKICHNH U dBooLNK CoNHIA U 3BE3. DTanbl )KU3HU 3BE3].

Mineunsii [Iyte — Hama ["anaktuka. [lomoxenne u nerxenue Connna B [ anakTuke.
Tunel ranakTuk. PagroranakTuku u kBazapbl. UEpHBIE IBIPBI B IpAaX rajJaKTHUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa0O06ma. PasOeranue ranakTuk.
Teopus bonpuroro B3peiBa. PenmkroBoe nsiydyeHue.

MacmtabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménubie npoOaeMbl aCTPOHOMUM.
Yuenuuecxue nabmooenus



HaGnronenust HEBOOPYKEHHBIM TJIa30M € HCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUIIOKEHUM TSI ONPEIETCHHsI MTO0XKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CEeBEPHOr0 NOMYIIAPHUS U SIPKUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, manet, Mieunoro [Tyru.

O0o0maree NOBTOPEHUE

Ponp ¢u3uky u acTpOHOMHHM B 9KOHOMUYECKOM, TEXHOJIOIMYECKOM, COITUATBHON H
ATUYECKON cdepax esATEeIbHOCTH YEJI0BEKa, pojib U MECTO (U3MKHM M aCTPOHOMHUU
B COBPEMEHHOI Hay4yHOW KapTHMHE MHpPA, POib (U3MUECKON Teopuu B (HOPMHUPOBAHUH
Npe/CTaBICHUN O (U3MYECKON KapTUHE MHUpa, MECTO (DU3UYECKOM KapTHUHBI MHUpa
B 00IIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O MPUPO/IE.

MexnpeaMeTHbIe CBA3U

Nzyaenne kypca ¢usnku 6a3oBoro ypoBHs B 11 kimacce ocymecTBIsieTcs ¢ yaéTom
COJIEpKATEIBHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMyd MaTeMaTUKH, OWOJIOTUH, XUMUH,
reorpadvy U TEXHOJIOTUU.

Mesxcnpeomemnvie nousmusi, CBA3aHHBIE C H3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHHE, HAYYHBIA (aKT, rurnores3a, pu3nueckas BeJIWYMHA, 3aKOH, TEOpHs,
Ha0JII0/IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUM, TPUTOHOMETpUUYECKUE (DYHKIIMU:
CUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HMX MPOEKLIHH HA OCU KOOPAHMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJHBIC
AJIEMEHTAPHBIX (PYHKIIUH, MPU3HAKKU MOA00USI TPEYrOJIbHUKOB, OMpPEeICHUE TUIoMaIn
I0CKUX (Uryp U 00BbEMa Tel.

buonocus: snektpuueckue sIBJICHUS B KUBOW MPUPOJIE, KojaeOaTenbHbIC JBHKCHUS
B JKMBOW NPHUPOJIEC, ONTUYECKUE SBJICHUA B KMUBOW MNPUPOAEC, ACHCTBUE paaUalUU
Ha KMBBIE OPraHU3MBbl.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs CTPYKTYypa TBEPIABIX Tel,
MEXaHU3MbI 00Pa30BaHUs KPUCTALTUYECKON PEIIETKH, CIIEKTPaIbHBIN aHAU3.

l'eoepachus: marHuTHbBIE TONOCA 3€MIIM, 3aJIeKW MArHUTHBIX Py, (OTOChEMKaA
3€MHOU MOBEPXHOCTH, MPEACKA3aHNUE 3EMIICTPICEHUM.

Texnonoeus:  NTWHUM  DJIEKTpOIlEpenad, TEHEpPATop IEPEMEHHOr0  TOKa,
AJIEKTPOABUIaTENb, UHIYKIIMOHHAS T1€4b, pajap, paAuONpPUEMHUK, TEIIEBU30p, AHTCHHA,
tenepon, CBY-meub, NpPOEKUMOHHBIM ammapar, BOJIOKOHHAs OITHKA, COJTHEYHas
Oatapes.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®du3mka» Ha YpOBHE CpEIHEro OOIIero
obpa3zoBanus (0a30BbIii YpOBEHb) JOHKHO OOCCIICUUTH JIOCTHIKCHHE CJICYIOIIHX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNbTaThl OCBOCHHS y4deOHOro mnpeamera «DU3MKa» TOHKHBI
OTpaXaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOYYaromIMXcsi  PYKOBOJCTBOBATHCS



c(hOpMUPOBAaHHON BHYTPEHHEH TMO3UIHUEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKJICHUI, COOTBETCTBYIOMINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOrO OOIIECTBa, pAaCIIMPEHUE >KU3HEHHOI'O OINbITa U OMbITA
NEATEIbHOCTU B MPOLECCE peaM3alid OCHOBHBIX HAIPaBJICHUW BOCHUTATEIbHOU
NEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaaHCcKOro BOCHUTAHNA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3UIMHA OOYYAIOMErocs KaK aKTUBHOTO W
OTBETCTBEHHOI'0 YJI€HAa POCCUMCKOro OOLIECTBa,;

NPUHSTHE TPaAUIIMOHHBIX 00IIIeYETTOBEUECKIX T'YMaHUCTUYECKUX u
JE€MOKPATHYECKUX LIEHHOCTEW;

TFOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B HWHTEPECAX TI'PaKJaHCKOIO
00111eCcTBa, y4aCTBOBATh B CAMOYITPABICHUU B 00pa30BaTeIbHON OpraHU3aIliiy;

YMEHHE B3aUMOJEHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSIMU ¥ HA3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU M BOJOHTEPCKOM AESTEIbHOCTH;

2) IATPUOTUYECKOT 0 BOCTTUTAHMA:
c(OpMHPOBAHHOCTH POCCUICKOM IpaskJaHCKOM MIEHTUYHOCTH, MaTPUOTH3MA;
LICHHOCTHOE OTHOWIEHWE K TOCYZAPCTBEHHBIM CHMBOJAM, JIOCTHKEHHUSIM
POCCUICKHUX Y4EHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIM TAHUS

c(hOpMHUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMS, STHUYECKOr0O MIOBEACHUS,

CIIOCOOHOCTh OILICHMBATh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIE pEIICHUS,
OpPUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM YHCIIE B
NESATEIbHOCTU YYEHOIO;

OCO3HAHHWE JTUIHOTO BKJIAJIa B IOCTPOSHHUE YCTOMYMBOTO OYayIIero;

4)3CTeTHYECKOr0 BOCTIMTAHUS:
ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas SCTETUKY HAyYHOTO TBOPYECTBA,
npucymiero Gpu3nIecKoil HayKke;

5) TpyA0BOro BOCIIATAHUS

WHTEpeC K pasnuaHbiM cepam mpodeccrHoHaATbHOU MeSATeTbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DM3UKON M TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyyIIeH
podeCCrr U peaan30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTbH U CLIOCOOHOCTH K 00pa30BaHUIO U CaMO0OPa30BaHUIO B 00J1aCTU (PU3UKH
Ha MPOTSHKCHUU BCEH JKM3HH,

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH SKOJIOTHIECKON KYIBTYPhI, 0CO3HAHUE TI100aTHbHOT0 XapaKkTepa
HKOJIOTMYECKUX MPOOIeM;

IUIAHUPOBAHUE W OCYIIECTBJIEHUE JEUCTBUUA B OKPYXKAKOLIEH Cpele HAa OCHOBE
3HAHMS [EIE€H YCTOMYMBOrO PA3BUTHS YEJIIOBEYECTBA;

Pacmupenue omnbiTa AEATEIBHOCTH 3KOJOIMYECKON HAINPABICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUMN 110 (DU3HKE,

7) HEHHOCTH HAYYHOTO MO3HAHMSI:



c(OpMHUPOBAaHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA PU3NIECKON HAYKH,

OCO3HAHME IIEHHOCTH HAYJYHOW JESITEILHOCTH, TOTOBHOCTh B TIPOIIECCE M3y4CHHUS
(GU3NKKM  OCYIIECTBISATH  MPOCKTHYID M HCCIIENOBAaTEIbCKYIO  JIEATEIbHOCTD
WHIUBUYaJbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHBbIE TeHCTBUS
ba3oBble JJoruueckue JeMcTBHUA:

CaMOCTOSTENHHO (OPMYITHPOBATh U AKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;

ONPENEIIATh LENH IEITEIbHOCTH, 33/1aBaTh MMaApaMETPbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJIAITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paccMaTpPUBAEMBIX (HH3UIECKHUX
SIBIICHUAX,

pa3pabarbiBaTh IUIAaH pEHICHUS TPOOJIEMBI € YJIETOM aHalW3a HMEIOIINXCS
MaTepUAIbHBIX U HEMaTEePUAIbLHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JIESITEIBbHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB
LIEJIIM, OLIEHUBATh PUCKHU MOCIIECICTBUN NCSATEILHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH pa0OTy B YCIOBHUSIX PEATbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS,

pa3BHBATh KPEaTUBHOE MBIIJICHUE MIPH PEIICHUH KU3HCHHBIX IPOOJIEM.

Bba3oBble ucciieoBaTe/ibCKue eiicTBUA:

BIAJeTh HAYyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TIOHATHUSMU W METOAAMH
(u3HUECcKON HayKH;

BJIAJICTh HAaBBIKAMH y4eOHO-HCCIIEAOBATENBCKOM U TPOEKTHOW JAeATeNbHOCTH
B o0nactu (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOHCKY

METOJIOB PEIICHUs 3a/1a4 (PU3MIECKOr0 COACPKaHUS, MPUMECHEHHIO Pa3IMIHBIX METO/IOB
MO3HAHUS;

BIaJICTh BHUAAMH  JCATCILHOCTH IO TIOJYY4CHHIO HOBOTO 3HAHHUS, €0
WHTEPIPETAIuU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX CUTYAIIUsX,
B TOM YHCJIE TIPH CO3JIJaHUU yICOHBIX MTPOEKTOB B 00J1acTH (DU3HKH,

BBISIBJISITH IPUIMHHO-CIICICTBEHHBIC CBSI3U U aKTYyaJIM3UPOBATh 3a/1ady, BHIIBUTATH
TUNOTE3y €€ perIeHus, HAXOIUTh aPTYMEHTHI JIJIsl IOKA3aTebCTBA CBOMX YTBEPKICHHUIA,
3aJ1aBaTh MMapaMeTPbl U KPUTEPUH PEIICHHS;

aHAJTM3UPOBATh TOIYYCHHBIC B XOJE PEIICHUS 3aJaud Pe3ybTaThl, KPUTHUICCKH
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCJIOBHSX;

cTaBUTh ®  (OpPMYyAMpOBaTh COOCTBEHHBIE 3a7aud B  00pa3oBaTEIbHOU
AESITETHHOCTH, B TOM YHCIIE IPH U3yYECHUH (PU3UKU;

JaBaTh OIICHKY HOBBIM CUTYAIIUSIM, OIICHUBATH MPUOOPETEHHBIN OITBIT;

yMeTh  TEPEHOCUTh 3HaHUS 10 (U3MKE B  MPAKTUYECKYI0  00JIacTh
KU3HEEATEIHHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAILHBIE TIOJIXO/IBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIKE aTbTePHATUBHbBIC PEIICHUS.



Pabora c undgopmanmeii:

BIAJeTh HAaBBIKAMU TIONY4YeHHS WHPOpMauu (QHU3UIECKOro  COAEpIKaHUs
W3 HWCTOYHHUKOB pPa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIICCTBIATh TIOWCK, aHAIN3,
CUCTEMATH3aIlMI0O W MHTEPIpETAi0 WHOOPMAIIMK pa3IUYHbIX BUIOB U (popm
MIPEICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAITHH;

UCIIONB30BaTh CPEACTBA MH(DOPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH
B PpCIICHWM KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3aI[MOHHBIX  33j]ad
C coOnrofeHHEeM TpeOOBaHWM JSPrOHOMHUKH, TEXHUKHA O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeHusl, TPAaBOBBIX M JTHYECKUX HOPM, HOPM HWH(POPMAIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PHM3UYECKOrO COACPKAHUSA B Pa3IUYHBIX (opMaTax ¢ yIETOM
Ha3HaueHUsT HMHPOpPMAIMM M IIEJIEBOM ayIUTOPHH, BBIOMpas ONTHUMaIbHYIO (QopMy
MIPEICTABIICHUS U BU3YaTU3aIIHH.

KoMmyHHKAaTHBHBIE YyHUBEPCAJIbHbIEC Y4eOHbIE AeiiCTBHSA:
OCYILIECTBIIATH OOILIEHHUE HA YPOKaX (DU3UKU U BO BHE-YPOUHOM JEATEIbHOCTH;
pacro3HaBaTh NPEANOCHUIKM KOH(DIUKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI,
Pa3BEPHYTO U JIOTUYHO HU3JIATaTh CBOKO TOYKY 3pEHMS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHUMAaTh U UCTIOIb30BaTh MPEUMYILIECTBA KOMaHAHOW U MHAUBUAYaIbHON pabOTHI;
BBIOMPATh TEMATHKY U METO/Ibl COBMECTHBIX JIEUCTBUH C YUETOM OOLIMX HHTEPECOB,
Y BO3MOYKHOCTEH Ka)XJO0TO WIEHA KOJUIEKTUBA;

IPUHUMATBH LIEJIM COBMECTHOM EATENBHOCTH, OPraHU30BBIBATh U KOOPJANHUPOBATH
JEUCTBUSA 110 €€ JOCTHKEHUIO: COCTABIIATH IJIaH JEHCTBUM, PACIIP EAEIATH POIH C YIETOM
MHEHUW Y4aCTHHUKOB, 0OCYXAaTh Pe3yIbTaThl COBMECTHOM PabOThI;

OLIEHUBATh KAaueCTBO CBOEr0 BKJIaJa M KaXKJOro y4acTHHMKAa KOMaHJIbl B OOIIMH
PE3YJIbTAT IO pa3padoTaHHBIM KPUTEPUSIM;

npemjiaraTb  HOBBIE IIPOEKTHI, OLICHUBATh MWJAEW C TO3ULUHUHA HOBU3HBI,
OpPUTMHAJILHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH MO3UTHUBHOE CTPATErMYECKOE IOBEACHUE B Pa3IMYHBIX CUTYyaLUsX,
MPOSIBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryjasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE eHCTBHS
Camoopranuzanms:

CaMOCTOSITEIbHO OCYILLECTBIIATH TO3HABATENIbHYIO JIEATEIbHOCTh B 001aCTH (PU3UKU
U aCTPOHOMHHM, BBISABIATH MPOOJIEMBI, CTaBUTh MU (OPMYITUpPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEIbHO COCTABJIATh IUIAH PEHICHUs] pacuETHBIX M KauyE€CTBEHHBIX 3ajady,
IUIaH BBINOJHEHUS TMPAKTUYECKOW paboThl ¢ y4ETOM HMEIOLIUXCA PECypCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U NPEIOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

pacuupsaTh paMKi Y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAMOYTECHUMH;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a PELLEHUE;



OLICHUBAaTh NPHOOPETEHHBIN OIIBIT;
croco0CcTBOBaTh (POPMUPOBAHUIO W TIPOSIBICHUIO SPYIULIMU B 00JACTU (PU3UKH,
MTOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTP0J1b, SMOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B JICSTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIECIISM;

BJIQ/ICTh HABBbIKAMHU I[O3HABATENLHOU pe(dJIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUUA U MBICIIUTEIIbHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUN;

UCIIONIb30BaTh MPUEMBI peduieKCUU JUIsl OLICHKHM CHUTYalliud, BbIOOpa BEPHOrO
pelIeHUs;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIIECHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI M apI'yMEHTHI IPYTUX [IPU aHAJU3€E PE3YIbTATOB JIESITEILHOCTH;

NPUHUMATh ce0sl, MIOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA,;

MPUHUMATH MOTUBBI M apPT'YMEHTHI JIPYruX MPU aHAJIU3€ PE3yIbTaTOB ACSATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITHOKH.

B mponecce nOOCTMKEHUS JHYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOrPAMMBI
nmo (¢u3MKe Ui ypOBHS CpeAHEro oOmiero obpa3oBaHus Yy OOY4arOUIUXCS
COBEPILIEHCTBYETCS SMOLMOHAIbHBIN UHTEIUIEKT, CHOPMUPOBAHHOCTD:
MIPEANOJIAraronii

CaMOCO3HaHMS, BKIIOYAIOIIET0 CIOCOOHOCTh IIOHMMATh CBOE SMOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOM IMOIMOHATBHOU C(hephl, ObITh
YBEPEHHBIM B c€0€;

CaMOpEryJIMPOBaHUsI,  BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHHUE IPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJIalITHPOBATHCS K SMOIMOHAILHBIM
HM3MEHEHUSIM U TIPOSIBIISITH THOKOCTh, OBITh OTKPHITHIM HOBOMY;,

BHYTPEHHEN MOTHBALMM, BKJIIOYAIOLIECH CTPEMJIEHWE K JOCTIKCHUIO UEIU U
yCIiexy, ONTUMHU3M, HWHUIMATUBHOCTb, YMEHHE JIEHCTBOBAaTh, HCXOAS U3 CBOHUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh ITOHMMATh DSMOILMOHAIIEHOS COCTOSHHC
JIPYruX, YIYUTHIBATh €r0 MIPH OCYIIECTBIECHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHUIO U
COMEPEKUBAHUIO;

COIIMAJIBPHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpPaMBaTh OTHOIICHUS
C APYTMIMU JIIOJIbMU, 3a00TUThCS, MPOSIBISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEJMETHBIE PE3YJIBTATHI

K xonmy obydenuss B 10 wiacce mpeaMeTHble pe3yiabTaThl Ha 6a30BOM YpPOBHE
JOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTH Y 00 yJAIOIIUXCS YMEHUIA:

JEMOHCTPUPOBATh HAa MpUMeEpax poib U MecTo (PU3UKM B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHbI MHpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON AEATEIbHOCTH JIOJEH;

YIUTBIBATh  TPAHUIBl  MPUMEHEHUS  M3YYEHHBIX  (PU3MUECKUX  MOJENICH:
MaTepHajbHas TOYKAa, WHEpLHAJbHAasg CHUCTEMa OTCYE€Ta, aOCOMIOTHO TBEPIOE TEINO,
UJCANbHBIN Ta3, MOJEIM CTPOCHHS Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOYECUHBIN
ANEKTPUYECKUM 3aps]l IPU pelieHuu (pU3nvecKux 3a1ad;

pacro3HaBath (U3MYCCKHE sBICHHS (IPOIECChI) W OOBSICHATH HMX HAa OCHOBE



3aKOHOB MEXaHHWKH, MOJICKYJISPHO-KUHETUYECKOW TEOpUU CTPOCHHS BEIlleCTBA W
ANEKTPOIMHAMUKH. PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE,
CcBOOOJIHOE TMAaJICHUE TeJ, JBW)XKEHHUE 10 OKPYKHOCTH, HWHEPIUSA, B3aUMOJICHCTBUE
ten, auddysus, OpOYHOBCKOE IBIKEHHE, CTPOCHUE MKHUIAKOCTEH H TBEPABIX Tel,
u3MeHeHHe o0béMa Tea Mpu HarpeBaHuM (OXJIaXKICHHUH), TCEIUIOBOC pPaBHOBECHE,
UCIapeHue, KOHJEH CallMsl, TIaBJIeHUEe, KPUCTAJUIN3AIIMS, KUTICHUE, BIIaXKHOCTh BO3/yXa,
MOBBIIIEHUE JABJICHUS ra3a IPU €ro HAarpeBaHUM B 3aKPBITOM COCYAE, CBSI3b MEXKIY
rapaMeTpamMy COCTOSIHMSI Ta3a B M30Ipoleccax, AJEKTpU3alus Tell, B3aUMOJICHCTBUE
3apsiI0B;

OMKCHIBATh MEXAHUYECKOE JIBMKEHUE, UCIONb3Yys (PU3MUECKHE BEIUYUHBI:
KOOpAWHATA, MYyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHUE, Macca TeJa, CHJIA, UMITYJIbC
TeNa, KWHETHWYECKas »DHEprusi, NOTEHIMalbHAs JHEpPrusi, MeXaHuyeckas padora,
MeXaHW4YecKasi MOIIHOCTh; MIPU OMUCAHUU MPABUILHO TPAKTOBATh (PU3UUYECKUU CMBICI
UCTIONIb3YEMbIX ~BEJIIMYMH, WX OOO3HAYEHUS U €IUHUIBI, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JJAHHYIO (DU3UYECKYIO BETMYUHY C APYTMMU BEIMYHMHAMU;

OIMMCHIBATh M3yYEHHBIC TETUIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SBJICHUS, UCIIONB3YSI
¢du3nyuecKre BEIMYUHBI: JIaBJIEHUE Ta3a, TEMIIEpaTypa, CPEAHssT KUHETUYeCKast SHEePTUsl
XA0THYECKOTO JIBDKCHMSI MOJIEKYN, CpeJHEKBaJpaThyHasi CKOPOCTbh MOJEKYJ,
KOJIMYECTBO TEMJIOThI, BHYTPEHHSS JHEprus, padora rasza, KOI(PQPUIMEHT IOIE3HOTO
JCHUCTBUSI TEIJIOBOT'O JIBUTATENs; MPU OMUCAHUU IMPABWIHHO TPAKTOBATHh (DU3MUYECKHIA
CMBICTT MICTIOJBL3YEMBIX BEJMYWH, WX O003HAUCHHUS W CIUHUIILI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (DU3UYECKYIO BETMIUHY C APYTUMH BEIHYNHAM;

OINKCHIBATh M3YYCHHBIC DJICKTPUUYCCKHE CBOWCTBA BEIIECTBA M DJICKTPHUCCKHE
siBiieHUST (TIPOIIECCHI), HWCIOIBb3ys (U3MUECKHE BEIMYMHBI: DIICKTPUUCCKHHA 3aps,
ANEKTPUYECKOE TI0JIe, HANPSHKEHHOCTH TOJISA, TMOTEHIMAaJ, Pa3HOCTh MOTEHIIMAJIOB,
MIPH ONUCAHUY TPABUILHO TPAKTOBATH (PU3MUECKHUI CMBICT UCITOJIb3YEMbIX BETUIUH, UX
0003HAYECHUS W EIUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE NAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTHUMH BETHYUHAMU;

AHATM3UPOBATH (PU3MUECKUE MPOIECCHI U SIBJICHUS, UCTIONB3YS (DU3NUECKHUE 3aKOHBI
W TOpUHIUIBL: 3akoH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HeroTona, 3akoH
COXpAaHECHMsSI MEXaHWYECKONW DHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCA, TPUHITUT
CYNEpPHO3UIIMKA CHJI, TPUHUMUII PABHOINpPABUS HHEPIUAIbHBIX CHUCTEM OTCUETA,
MOJICKYISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeaHEell KWHETHYECKOM SHEPrud TEIUIOBOTO JBIDKEHUS MOJEKYJI C aOCOJIOTHOMN
TEeMITepaTypou, MEPBBIA 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHHUS DJICKTPUUECKOIO
3apsifa, 3akoH KynoHa, mpu 9TOM pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BBIPAKEHUE U YCIOBHSI (TpaHULbl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIC TPUHIIUIMBI JIEHCTBUS MAIIHMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ivyarh YCIOBUS HUX O€30IMaCHOrO HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJTHATE DKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3UYECKUX SBJICHHUN U TIPOIIECCOB
C HWCIOJIb30BAaHMEM TIPSAMBIX, W KOCBEHHBIX H3MEPCHHUH, MPH 3TOM (HOPMYIHPOBATH
npobyieMy/3aady ¥ THUIOTE3y YY4EeOHOrO OKCIICPHUMEHTa, COOUpaTh YCTAHOBKY
U3 MPEII0KEHHOr0 000PyI0BaHUS, IPOBOJUTH OMBIT U (DOPMYIHPOBATH BHIBOBI;

OCYIIIECTBIIATH MPSIMbIE U KOCBEHHbIE M3MEPEHUS (PU3NIECKUX BEIMUYUH, TIPH ITOM



BBIOMPATh ONTUMAJbHBIM CHOCOO0 HM3MEPEHUS W UCIOJIb30BaTh H3BECTHBIE METOJbI
OLICHKH ITOI'PELIHOCTEN U3MEPEHUN;

UCCJIeIOBAaTh 3aBUCUMOCTH MEX1Y (GU3UYECKUMU BEIMYMHAMU C UCIIOJb30BAaHUEM
MPSIMBIX U3MEPEHUHN, TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThI
MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJIEC TAaONMI] U TpaduKoB, AenaTh
BBIBO/IBI 110 PE3YJIbTaTaM UCCIIEI0BAHUS;

co0roAaTh mpaBuiia 6€30MacHOro Tpyjaa MpU MPOBEICHUH UCCIEI0BAHUM B paMKax
y4eOHOr0 HSKCIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKON M MPOEKTHOM AesTeIbHOCTH
C UCTIOJIh30BAaHUEM M3MEPHUTEILHBIX YCTPOUCTB U 1aOOpaTOPHOTO 000pYIOBAHHS;

pelarb pacuy€THbIE 3aa4yM C SIBHO 3aJlaHHOM (DU3MYECKOM MOJENbI0, UCHOb3Ys
(dbu3uyeckre 3aKOHBl M TPUHIMIIBI, HA OCHOBE aHaM3a YCJIOBHUS 3aJadd BbIOHMpATh

(bU3HUECKyI0 MOJIENb, BBIACTATh (PU3NYECKHE BETUYUHBI U (POPMYIIBI, HEOOXOIUMbIE
Ui €€ pelieHus], TPOBOAUTH PACUETHI U OIICHUBATh PEATIBHOCTD MOTYYEHHOT O 3HAUCHUS
(hU3UYECKON BEIIMUUHBL;

peliaTh KayeCTBEHHBIC 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKYy PACCYKJIEHUN C Omopol Ha U3ydyeHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
busnyuecKue sIBICHUS;

UCIIONIb30BAaTh NPHU PEIICHUH Y4EOHBIX 3a7a4 COBPEMEHHbIE HH(pOpPMalMOHHBIE
TEXHOJIOTUU JUISl TOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIpPETAlUU U MPEACTaBICHUS
y4eOHOM U HAyYHO-TIONYJISIpHON MH(OPMAIUH, MTOTYIEHHON U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTUYECKU aHAJIM3UPOBATH MOTy4aeMyr0 HH(HOPMAIIHIO;

NPUBOJUTH TMPHUMEPHI BKJIAJa POCCUUCKHX U 3apyO0ekHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYXAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUM;

UCTIONB30BaTh TEOPETUYECKUE 3HAHWA 1O (U3UKE B TOBCEIHEBHOW >KU3HU
s obecrieueHus O€30MacHOCTH MpU OOpalleHHMH C NpudopaMH M TEXHUYECKUMU
YCTPOWCTBAMH, [IJIsl COXPAaHEHUS 3I0pPOBbS M COOJIOACHHS HOPM OKOJIOTHYECKOTO
TOBEACHUS B OKPYXKAIOIIEH CPEIE;

paboTaTrh B TPYMIIE C BHIMOJIHEHUEM PA3IHMYHBIX COI[UANBHBIX POJICH, MIIAaHHPOBATh
paboTy TpyNIbl, pPalMOHAIGHO pACHpEAeNsiaTh OO0S3aHHOCTH H  IUIAHUPOBATh
JeSITeTHHOCTh B HECTAHAAPTHBIX CHUTYAIHsIX, aJeKBAaTHO OICHWBATh BKIIAJ KaXXIOTO
U3 YYACTHUKOB T'PYIIIBI B PEIIEHUE PaCCMaTPUBAEM O MPOOIEMEI.

K xonmy obydenus B 11 kiiacce mpeamMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00 yJAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA TMpUMepax poiib U MecTo (Pu3uku B GHOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOM JEATEIIbHOCTH JIIOJAEWU, LEJIOCTHOCTh W €IUHCTBO
(bu3nYecKol KapTUHBI MUDA;

YYUTBHIBATh TPAHUIIBI MPUMEHEHUS H3YYEHHBIX (DU3NYECKUX MOJENEH: TOUYSUHbIN
AIEKTPUUYECKHUM 3apsi/i, Tyd CBETA, TOUCUHBIA HCTOUYHMK CBETA, SiFCpPHAs MOJENb aToMa,
HYKJIOHHAs1 MOJIENTb @aTOMHOTIO si/ipa IpU penieHr GU3NUecKuX 3aj1ay,

pacrio3HaBath (U3MYECKHE sBICHHS (IPOIECChI) W OOBSICHATH HMX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKM M KBAaHTOBOM (DU3UKU: JJIEKTPUUECKas MPOBOAMMOCTb,



TEIUIOBOE, CBETOBOE, XHMHYECKOE, MAarHUTHOE JCHCTBHS TOKa, B3aUMOJICHCTBHUE
MarHuTOB, 3JICKTPOMArHWTHAs WHAYKIWA, JACHCTBHE MArHHUTHOTO IOl Ha MPOBOJIHHK
C TOKOM W JBWXKYIIUWCSA 3apsl, OJICKTPOMAarHUTHBIC KoOJCOAaHWS U  BOJHBI,
MPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, OTpaKEHUE, MpeoMiIeHrne, nHTep(epeHIns,
mudpakius W TOJSIPU3ANMS CBETa, IUCTIepcHs cBera, (orodnmexkrpudeckuii dddext
(boToadekr), cBeroBOC MaBlieHHE, BO3HMKHOBEHHE JIMHEWUYATOrO CIEKTpa aTroMa
BOJIOPOJIa, €CTECTBEHHAS! U UCKYCCTBEHHAS! PATMOAKTHBHOCTD;

ONMCBHIBATh HM3Yy4EHHBIC CBOMCTBAa BellecTBa (JICKTPUYCSCKHE, MAarHHUTHBIE,
ONTHUYECKUE, DIIEKTPUUECKYIO MPOBOAMMOCTH PA3IMYHBIX CPEA) U DJIEKTPOMATHUTHBIE
SBJICHUS (MPOIIECCHI), UCTIOIBb3Yys (DU3NUECKUE BEIMUMHBI: SJIEKTPUUECKUN 3apsij, cujia
TOKA, OJJEKTPUYECKOE HAMNPSOHKEHHUE, DJIEKTPUYECKOE COINPOTUBICHUE, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABMKYIIIAs Cuiia, padoTa TOKa, MHIYKIMS MarHUTHOTO TIOJIsl, CHJIa
Awmmnepa, cuna JlopeHua, HWHAYKTUBHOCTh KAaTYILKH, SHEPrUsl SIEKTPUYECKOrO U
MarHUTHOTO TMOJIEH, MEPUOJ U YacToTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsi U
CHJIa TOKa B TIPOIECCE TapMOHUYECKUX OJIICKTPOMArHUTHBIX KoJjebaHWi, (OKYyCHOE
paccTosiHME W ONTUYECKasl CWJIa JIMH3bI, IPU OINKMCAHUU TNPABWIBHO TPaKTOBAaTh
(U3HYECKUi CMBICT HUCITOJIB3yEeMbIX BEIMYWH, UX 0003HAUCHUS M €AMHUIIBI, YKa3bIBATh
(bopMyIibl, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BeTMUMHAMU,

OMHCHIBATh M3YUYCHHBIC KBAHTOBBIE SIBIICHUSI U MPOILIECCHI, UCIONB3Ys (puznueckue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCcTOTA CBETA, YHEPIUs
1 uMnyibC (OTOHA, MEPUOJ MoJlypacnaia, YHEPrUs CBSI3U aTOMHBIX siIep, PU ONUCAHUU
MPABUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICI HCTIOIB3YEMBIX BEJIMYUH, KX 0003HAYCHUS U
CNUHMIIBI, YyKa3bIBaTh (OPMYJIbl, CBA3BIBAIONIME JAHHYI0 (DU3UYECKYI0 BEIUYUHY
C APYT'MMU BEJIMYUHAMU, BBIYUCIISITh 3HAaUCHUE (PU3UUECKON BETMYUHBIL;

aHATM3UPOBATh (PU3UUECKUE MPOIECCHI U SABJICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI
Y NpUHIUNBL: 3aK0H OMa, 3aKOHBI MOCJENO0BATENBHOIO U NAPAJLIEIbHOTO COCINHEHUS
MMPOBOJAHUKOB, 3aKOH Jkoyns—JIeHna, 3aKOH 3JIEeKTPOMarHMTHOM WHIYKIWHW, 3aKOH
MPSMOJIMHENHOIO PACHPOCTPAHEHMS] CBETA, 3aKOHbl OTPAXEHUs CBETA, 3aKOHBI
MPEJIOMJICHHSI CBETa, ypaBHeHHME JWHINTeWHa misi ¢orodddexTa, 3aKoH COXpaHEHUs
DHEPIuM, 3aKOH COXPAHEHUs HMITYJbCa, 3aKOH COXPAHEHUS JJIEKTPUUECKOIO 3apsia,
3aKOH COXPAHEHU MACCOBOI'0 YMCJIIA, TOCTYAaThl bopa, 3aKOH paagroaKTUBHOIO pacnaja,
IpyU O3TOM pa3ivyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpKCHHE U yCIIOBHS (IPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OMpENENATh HANpaBJICHUE BEKTOpAa WHAYKIMU MArHUTHOTO TOJS MPOBOJHHKA
C TOKOM, cujibl AMmriepa u cuibl JIopeHiia,

CTPOUTh W OMHCHIBATH M300paXEHUE, CO3/]aBaEMOE IIOCKHM 3€pKaJioM, TOHKOU
JINH301;

BBITIOJTHATH DKCIIEPUMEHTHI IO UCCIEOBAHUIO (DU3UYECKUX SIBICHUN U MPOILIECCOB
C HCIIOJNIb30BAHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHUI: MpU 3TOM (POpMYIUPOBATH
npobnemMy/3agady © THUIOTE3y YYeOHOro OKCIICPHMEHTa, COOUpPaTh YCTAHOBKY
13 MPEJI0KEHHOT 0 000pY/I0BaHUS, TPOBOJUTH OIBIT U (DOPMYJIMPOBATH BBHIBOJIBI;

OCYIIIECTBIIATH MPSIMbIE U KOCBEHHbIE M3MEPEHHsI (PU3NUECKUX BEIMYUH, IIPH dTOM
BBIOMpATh ONTHUMAJBHBIM CIIOCO0 HM3MEPEHHs] U HCIOJb30BATh W3BECTHBIE METOIbI
OLICHKH IIOI'PEIIHOCTEN U3MEPEHUN;

UCCIICZIOBaTh 3aBUCHUMOCTH (DU3MUECKUX BEIWYUH C HCIOIBb30BAHUEM MPSMBIX



W3MEpPEHUN: TP OTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YyJIbTATHI
MOJIYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B BHJIE TaONHI[ U rpaduKoOB, JeJaTh
BBIBOJIBI TT0 PE3YJIbTaTaM MCCIICTOBAHUS;

co0roaTh MpaBwiia 0€30MacHOTO TPYAa MPU MPOBEICHUH UCCIICIOBAHNI B paMKax
y4eO0HOr0 SJKCIEPUMEHTa, YU4eOHO-MCCIICIOBATEIBCKON M TPOCKTHON JIEATEIbHOCTH
C UCTIOJIh30BAaHUEM M3MEPHUTEILHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYIOBAHHS;

peliarh pacy€THbIE 3aJlayu C SBHO 3aJIaHHOM (DU3UYECKON MOIENbI0, MCTIONb3Ys
¢dbu3nYecKkre 3aKOHBI W TMPUHIMIBI, HA OCHOBE aHajMW3a YCJIOBHS 3aJa4dl BHIOWpATH
(bU3HYECKYI0 MOJIENb, BBIACIATh PU3UYECKUE BETUUUHBI U (HOPMYJIbl, HEOOXOUMBbIE JIJISI
e pelieHus, MPOBOAUTh PACUYEThl W OLECHHWBATH PEATHHOCTh TOJYYCHHOTO 3HAYCHUS
(hH3UYECKON BEIIMUUHBL

pelraTh KayeCTBEHHBIC 3aJadyM. BBICTPAWBaTh JIOTHYECKH HEMPOTHBOPECUNBYIO
IEMOYKY PACCY)KICHHM C Omopold Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(busnueckue sIBICHUS;

WCIIONb30BaTh TP PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAMH M TPEICTABICHHUS
y4e0HOU U HAyIHO-TIOMYJISIPHON MH(GOPMAITUH, TTOTYICHHON U3 PA3IMYHBIX HCTOYHUKOB,
KPUTUYECKU aHAJIM3UPOBATH MOTy4aeMyro HH(HOPMAIIHIO;

OOBSICHATH TPUHIIMIBI EUCTBUS MAITuH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB,
pa3nnyaTh yCJIOBUS X 0€30MacHOr0 MCIOJIb30BaHUS B MTOBCEIHEBHON KU3HU;

NPUBOJIUTH TIPUMEPHI BKJIaJa POCCUHUCKMX U 3apyO0ekKHBIX YyUEHBIX-(PH3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHUE TEXHUKHU
1 TEXHOJIOT UM,

UCIIONIb30BaTh TEOPETHUYECKUE 3HaHUA 1O (U3UKE B TIOBCETHEBHOM KU3HU
Ui oOecrieueHuss O€30MacHOCTH TMpU OOpaIleHHH C TpUOOpaMH M TEXHUYCCKUMU
YCTPONCTBAMU, JJII COXPAaHEHHSI 370POBbS M COOJIONEHUS HOPM DKOJIOTHYECKOTO
MOBE/ICHUSI B OKPY>KAIOIIEH CperIe;

paboTaTh B TpyNIE C BRIMTOTHEHUEM PA3IMIHBIX COIUATIBHBIX POJICH, TITAHUPOBATh
paboTy TpyMIbI, palMOHAIBHO pacOpenessiTh OO0sS3aHHOCTH U IUIAHUPOBATH
JEATEIIbHOCTh B HECTAHJAPTHBIX CHUTYAIUSAX, JCKBATHO OIICHWBATh BKJIAQJ Ka)JIOTO
W3 YYaCTHUKOB TPYIIIHI B PEIMICHUE PaCCMATPUBAEMOU TIPOOIIEMBI.



TEMATHUYECKOE IIJIAHUPOBAHHUE!

10 KJIACC
HaumenoBaHue
Ne KomnuectBo
pa3aeiioB U TEM IIporpamMmMHOE coziep>KaHue
/o 4acoB

y4eOHOr 0 mpeamMera
Paznen 1. ®uzuka u MeTOAbI HAYYHOI 0 TO3HAHUS
1.1 ®wusuka u METOJbI 2 dusnka — HayKa o0 IPUPOJIE.
HAyYHOI' O TIO3HAHUS Hayunble MeTOABI TO3HAHUS

OKPYXaIOIIEro MUpa.
Ponp skcniepumenTa u Teopun
B MIPOIIECCE MTO3HAHUS TPUPOLBI.
DKCrepuMeHT B (hU3HKE.
MonenupoBanne GPU3NIECKUX
SIBJICHUM U TipoueccoB. Hayunsie
runore3bl. Gu3nuecKue 3aKOHbI U
Teopuu. I'paHuIIbl TPUMEHUMOCTH
buzndecknx 3aKkoHOB. [IpuHIMTI
COOTBETCTBHUSI.
Ponb u mecto ¢pusnku
B JOPMHUPOBAHUM COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA,
B IIPAKTHUYECKOM JIEATEIBHOCTH JIFOJIEH

OCHOBHBIE BUIBI AEITEILHOCTH
00 yJarouuxcs

W3ydyenre HaydHbIX (IMIIUPHYECKUX U
TEOPETHUYECKUX) METOIOB TIO3HAHUSI
OKPYKAIOIIEro Mupa.

OOcyxieHre TpaHul] IPUMEHUMOCTH
(bu3MYECKNX 3aKOHOB U TEOPHUH.
PaGora B rpyrire 1o noaroToBke
KOPOTKHX COOOILIEHUH O POJIU U MECTE
(Gu3MKU B HAyKe U B IPAKTUUECKOM
NEeITEIILHOCTH JIIOICH.

JleMOHCTpaIusi aHAJIOTOBBIX U

U (POBBIX U3MEPUTENIBHBIX PUOOPOB,
KOMIIbIOTEPHBIX JaTUYUKOB.

OcBoeHHEe OCHOBHBIX MPUEMOB padOThI
¢ mdpoBoii taboparopueit o pusuke



Uroro no pazneny

Paznen 2. MexaHuka

2.1

Kunemartuka

MexaHn4eckoe IBUKEHUE.
OTHOCUTENBHOCTh MEXAHUYECKOT' O
nBkeHus. Cucrema orcuéra.
Tpaekropus.

[Tepememenne, ckopocTh (cpemHsis
CKOPOCTh, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHUE MATEPUATBHON TOUYKH,
UX TIPOEKIIMU Ha OCU CUCTEMBbI
koopauHar. ClioxXeHue
MEPEMEILIECHUN U CIIOKEHUE
CKOpPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSMOJIMHEHHOE IBUKEHUE.
['pacduku 3aBUCUMOCTH KOOpPJUHAT,
CKOPOCTH, YCKOPEHHUSI, IIyTU U
nepeMenIeHUs MaTePUAIbHOW TOYKH
OT BPEMEHU.

CBoOomHOE majieHne. Y CKOpeHHe
CBOOOJTHOTO MaJICHHUS.
KpuBonuuerinoe ABHKEHUE.
JIBr>KeHHe MaTepUaIbHOU TOUKU
10 OKPYKHOCTH C IIOCTOSTHHOM 10
MOJYJIIO CKOPOCTBIO. Y TJI0Bas
CKOPOCTb, JIMHENHAsI CKOPOCTb.
[lepuon u yactora oOpaieHus.
L{eHTpOCTpEMUTENBHOE YCKOPEHHUE.
TexHnueckue ycTpoucTBa u

[IpoBenenue 3KCreprUMEHTA: U3YUYECHHUE
HEPAaBHOMEPHOI'O IBMYKECHUS C LIENBIO
ONpeIeNICHUsI MTHOBEHHOW CKOPOCTH;
HCCIIEIOBAHUE COOTHOIIECHUS MEXKTY
MyTSIMH, TTPONJEHHBIMU TEIIOM

3a MIOCJIEIOBATEIIbHBIE PABHBIC
MPOMEXKYTKH BPEMEHU MPU
PaBHOYCKOPEHHOM JIBUKEHUU

C HA4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO;
U3yUYCHUE JBMXKEHUS IIapUKa B BSI3KOM
KUIKOCTH; U3y4ECHUE IBUKEHUS TEIA,
OpOILIEHHOT O TOPU3OHTAIBHO.
OObsicHEeHHE OCHOBHBIX TTPUHITUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TAKWX KaK: CIIUJIOMETP, LEMHbBIEC U
PEMEHHBIE TIEpEAAYN IBUKECHHUS; U
yCJIOBUH X 0€30MacHOT0
WCTIOJIb30BAHUS B ITIOBCETHEBHOM
KHU3HU.

Pemenue pacu€rnbix 3amad ¢ SBHO
3aIaHHON (PU3UYECKON MOJIEIbIO

C UCTOJIb30BAaHUEM OCHOBHBIX (hOopmMys
KUHEMAaTHUKH.

[Toctpoenue u anaiu3 rpaguKoB
3aBUCHUMOCTEN KHHEMATHUYECKUX
BEJIUYUH OT BPEMEHU

IUIsl PABHOMEPHOTO



MPAKTUYECKOE MPUMEHEHHE: Y PAaBHOYCKOPEHHOI'O MPSMOJIMHENHOT O

CIUIOMETD, IBHXKEHHE CHAPSI0B, JBUKCHUS.

LIENTHbIE U PEMEHHBIE NTEpeadn PacnosnaBanue (pu3nueckux siBICHUN
B Y4EOHBIX OMBITAX U OKPYXKArOIIeH
KU3HU: PABHOMEPHOE U
PABHOYCKOPEHHOE MPAMOJIMHEUHOE
JIBIDKEHHE, CBOOOIHOE MTaJcHUE Te,
JBUKEHUE TI0 OKPY>KHOCTH.
Ornucanue MEXaHUYeCKOro JBUKEHUS
C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJIMUMH. KOOPJIMHATA, MYTh,
IIEPEMEILEHNE, CKOPOCTh, YCKOPEHHE.
Pabora B rpymmnax npu miaHupOBaHUH,
MPOBEICHUN U UHTEPIPETAIIUU
PE3YJITATOB OMNBITOB U aHAIH3E
JOTIOJIHUTEIbHBIX UCTOYHHKOB
MH(}OpMAaLK IO TEME

2.2 Jlunamuka 7 [IpuHIMT OTHOCUTELHOCTH CpaBHeHHE Macc B3aUMOJECHUCTBYIOITUX
I'amunes. [lepssiii 3akoH HeroToHa.  TEIL.
NuepunaibHble CUCTEMBI OTCUETA. H3ydenne 3aBUCUMOCTH CUJIBI
Macca tena. Cuna. I[IpuHuun VIIPYT'OCTH OT Jie(OopMaIii; CpaBHCHUE

CYIEpIo3uIMU CUil. Bropoit 3akoH CHJI TPCHUS TIOKOsI, KAUYCHUS U
Hprorona g marepuanbHOM TOYKU.  CKOJIBXKCHUS.

Tperuii 3axkoH HproToHa OOBsiCHEHHE HEBECOMOCTH.

JUTIS MaTepHAIbHBIX TOYCK. [IpoBenenue s3xcnepuMeHTa:

3aKOH BCEMHUPHOIO TSATOTEHHUS. HCCIICIOBAHNC 3aBUCMMOCTH CUJI
Cuna tsoxectu. [leppas YIIPYI OCTH, BOZHUKAIOLIUX B IIPYKUHE

KOCMHYCCKast CKOPOCTh. U PE3HHOBOM 06pa3ue, OT Uux



Cwuna ynpyroctu. 3akoH I'yka.
Bec rena.

Tpenue. Bunabl Tpenus (mokosl,
CKOJIb)KEHUS, KAaUCHHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHusl CKOJIbXEHUS U CUIIa
Tpenus nokos. Koadduiment
Tpenus. Cusa CONpPOTUBIICHHUS
IIPU IBUKECHHUU TE€Ja B )KUIKOCTH
WM Ta3e.

IlocTynarenbHOE U BpalaTelbHOE
JBUXKEHUE a0COMIOTHO TBEPOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIILHO OCH
BpaueHus. [Inedo cumnel. Y cnoBus
paBHOBECHUS TBEPAOIO TEA.
TexHuyeckue ycTponcrsa u
IIPAKTUYECKOE MPUMEHEHHUE
NOJAIIUITHUKH, IBUKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB

nedopmaluy; u3ydeHue JIBUKCHUS
Opycka 1o HaKJIOHHOM TUIOCKOCTH;
UCCIIeIOBaHUE YCIIOBUM paBHOBECHUS
TBEPAOrO TEJNA, UMEIOLIEr0 OCh
BpaIlcHusI.

OO0OBscHeHrE 0COOCHHOCTEH
PaBHOMEPHOI'O U PABHOYCKOPEHHOT'O
MPSAMOJIMHEWHOTO JBKCHUS,
CBOOOJIHOT'O MaJ€HUS TEJN, IBUKECHHS
10 OKPYKHOCTH Ha OCHOBE 3aKOHOB
HeroTona, 3ak0Ha BCEMUPHOTO
TSATOTCHUS.

OOBsCHEHNE OCHOBHBIX TTPUHITUTIOB
JIEUCTBHS MOIIIUITHUKOB M UX
NPAaKTUIECKOTO TPUMECHCHHS.
OObsiCHEHHE IBIKEHHS HCKYCCTBEHHBIX
CITYTHHUKOB.

Pemenne pacuéTHbBIX 3a1a49 C SBHO
3aIaHHON (PU3UYECKON MOJIEIBIO

C HCIIOJIL30BAaHHEM OCHOBHBIX 3aKOHOB
1 (HOpMYIT TUHAMUKHU.

PacriozHaBaHue pU3MUECKUX SIBICHUI
B YU4EOHBIX OIBITAX U OKP Y Karomen
KU3HU: HHEPIUS, B3aUMOJICHCTBUE TEJl.
AHanmn3 pU3NIEeCKuX MPOIECCOB U
SIBJICHUM C UCIOJIb30BAaHHEM 3aKOHOB U
MIPUHIIAIIOB, 3aKOH BCEMUPHOT' O



2.3  3aKOHBI COXpaHCHHUS B
MEXaHHUKE

Nmnynsc matepuasbHON TOYKHU
(Tena), CUCTEMbI MaTePHAIILHBIX

TOYCK. HMHYJ'II:C CHJIbI 1 UI3MCHCHHC
HMITYyJIbCa TCJIaA. 3aKoH COXpaHCHUA
HMITYJIbCAa. PeakTuBHOE JABHOXKCHHUC.

Pabora cuibpl. MOIHOCTE CHJIBI.
Kunernueckas sneprus
MaTepUaIbHON TOYKU. Teopema
00 U3MEHEHUHN KMHETUYECKOM
SHEPIHH.

[TorenunanbHas SHEPTUs.
[TorenumanbHast SHEPTUSA YIPYTO
ne(OpMUPOBAHHON MPY>KUHBI.
[ToreHnmanbHast SHEPrus Tea
BOJIM3U MTOBEPXHOCTH 3E€MJIH.
[TorenmansHbIe U
HEMOTEHUHUANIbHbIE CUJIbl. CBSI3b
paboThI HEMOTEHIIUATBLHBIX CHIT
C UBMEHEHUEM MEXAHUYECKON
SHEPrUU CUCTEMBI TEIl. 3AKOH
COXPAHEHUSI MEXaHUYECKON
SHEPIUHU.

Yupyrue u Heynpyrue

tsaroreHus, |, 1l u 11l 3akonsr HeroToHa,
NPUHLMII CYNEPIIO3ULINU CUJI, TPUHIIUIT
PaBHONPABHOCTH MHEPIIUATBHBIX
CHUCTEM OTCUYETA

[IpoBeneHne s3KCIEpUMEHTA: U3YYEHHE
a0COTIIOTHO HEYIIPYroro yaapa

C NIOMOIIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAaATHUKOB; UCCIIEIOBAHUE
CBsI3U PAOOTHI CUJIbI C U3MEHEHUEM
MEXaHMYECKOW IHEPTUM TeNa

Ha IIPUMEPE PACTSHKEHUS PEZUHOBOT O
KIyTa.

OrnieHka a0CONMIOTHBIX M OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEpPEeHUN (DU3UIECKUX
BEJTUYUH.

Periennie pacu€THbIX 3a/1a4 C SIBHO
3aIaHHON (PU3UUYECKON MOJICIIBIO

C UCITOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hopMyNT TUHAMHKHU U 3aKOHOB
COXpAHEHUS.

Penienne kauecTBEHHBIX 3a/1a4

C OIOPOI HAa U3YYEHHBIE B pa3aese
«MexaHHKay 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS.

Onucanne MEXaHUYECKOro JIBUKEHUS C
UCIOJIb30BaHUEM (PU3MUYECKUX BETUYMH:
MMIYJbC TENa, KHHETUYECKast SHEPTrus,



Hroro no pazneny
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CTOJIKHOBEHUS.
TexHuyeckue ycTponcrsa u
[IPAKTUYECKOE PUMEHEHUE!
BOAOMET, KONEP, NPYKUHHBIN
[IUCTOJIET, IBUKCHUE PAKET

MOTEHIIMAIbHAS YHEPIusl, MEXaHUYecKas
pabora, MexaHU4YeCcKasi MOITHOCTb.
AHann3 GpU3nIEeCKuX MPOIECCOB U
SIBJICHAM C UCITOJIb30BAHUEM 3aKOHA
COXpaHEHHUS MEXaHUYECKON dHEPTUH,
3aKOHa COXPaHEHUs UMITYJIbCA.
OObsiCHEHHE OCHOBHBIX IPUHIUIIOB
JEUCTBUA U TIPAKTUIECKOTO
MIPUMEHEHUS] TEXHUYECKUX YCTPOUCTB,
TAKUX KaK: BOJOMET, KOIED,
IIPY’KUHHBIN TUCTOJIET.

OOBsICHEHHE JBIKCHUS PaKeT ¢ OMOpOoi
Ha U3y4YCHHbIC PU3NUECKUE BEIUUUHBI U
3aKOHbI MEXaHUKHU.

Hcnonp3oBanue npu noaAroToBKe
COOOIIICHUI O IPUMEHEHUH 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH IS
MOMCKA, CTPYKTYPUPOBAaHUS,
WHTEPIPETAIMU U TIPEACTABICHUS
nH(popMalK, KPUTHIECKUIN aHaTTN3
nojryqaeMoi uHpopmaium

IIpoBeneHrne KOCBEHHBIX U3MEPEHUM,
HCCIICIOBAHUN 3aBUCUMOCTEN
(hU3UYECKHUX BEIIMYMH, MPOBEPKa
MPENJIOKEHHBIX TUIIOTE3



Paznen 3. Mouieky/isipHasi Gu3uKa U TePMOIMHAMHUKA

3.1

OcCHOBBI
MOJIEKYJISPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJIOKEHUSA

MOJIEK YIS PHO-KUHETUYECKOU
TEOPUU U UX OIMBITHOE 00OCHOBAHUE.
bpoyHOBCKOE NBHKEHHE.
Hubdysusa. Xapakrep ABUKESHUS U
B3aUMO/ICVICTBHS YaCTHI] BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEN U TBEPIBIX TEI U
00BsICHEHUE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojeie. Macca u
pa3mepsl Mosiekyil. KonmnuectBo
BeecTBa. [locrossuHass ABoraapo.
TennoBoe paBHOBECHE.
Temneparypa u e€ usmepeHue.
[IIxana remnepatyp Llenbcusi.
Mopenp naeanbHOro rasa.
OCHOBHOE ypaBHEHHUE

MOJIEK YIS PHO-KUHETUYECKOM
TEOPUH UACAIBHOIrO rasa.
AOconoTHas TeMrneparypa Kak Mepa
CpPEIHEN KUHETUYECKOW IHEPTUU
TEIJIOBOr 0 JBWYKEHUS 4acTHUL] ra3a.
IlIxkana Temneparyp KenbBuHa.
["a30BbIC 3aKOHBI. Y paBHEHUE
MenneneeBa—KnaneripoHa.

3akoH JlansToHa. M3ompoiiecchl

IIpoBenenue dKCriepruMeEHTa.:
OIpeIeIIeHHE MacChl BO3TyXa

B KJIACCHOM KOMHATE Ha OCHOBE
nu3MepeHnii 00bEMa KOMHATHI, TaBICHUS
U TEMIIEpaTypbl BO371yXa B HEH;
UCCIIE0OBAaHUE 3aBUCUMOCTU MEXKITY
napaMeTpamMu COCTOSHUS Pa3peKeHHOTO
rasa.

Onenka abCOMOTHBIX U OTHOCUTEIbHBIX
MOrpelHOCTEN U3MepeHui (HU3NUecKux
BEJIMYHH.

OOBsICHEHNE OCHOBHBIX TTPUHITUIIOB
JeICTBUM TepMOMETpa U OapoMeTpa 1
yCcIoBUM ux 0€30MacHOro
UCTIONBb30BaHMsI B TIOBCEIHEBHOU
KHU3HU.

PacnioznaBanue pusuveckux siBICHUN

B Y4EOHBIX OMBITAaX U OKPYKAIOIIEH
KU3HU: Tuddy3us, 6poyHOBCKOE
TIBUKCHUE.

Ornucanue TErIOBbIX SIBICHUN

C UCIIOJIb30BaHHEM (PU3UYECKHUX
BEJIMYMH: IaBJICHHE ra3a, TeMIeparypa,
CpeIHsIs KHHETUIECKast YHEPTUs
XA0TUYECKOT O ABUKEHUS MOJIEK Y,
CPEIHEKBAIPAaTUIHASI CKOPOCTh



3.2

OCHOBBI
TEPMOIUHAMUKHU
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B UJICATHLHOM Ta3e C TTOCTOSTHHBIM
KOJIMYECTBOM BEIIIECTBA.
['paduueckoe npencraBieHue
M30MPOIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHuueckue ycTpomucTsa u
MPAKTUIECKOE MPUMCHECHHE
TEPMOMETp, OapoMeTp

TepMoauHamMuueckas cucrema.
Brytpennsist sHeprus
TEPMOJUHAMHUYECKOW CUCTEMBI U
CIIOCOOBI €€ U3MEHEHUS.
KonuuecTBo TenioTsl U padbora.
BHayTpeHHss1 sHEprusi OAHOATOMHOIO
uaeajabHoro ra3za. Buabr
TEIUIONEPEIa4M: TEMIOMPOBOIHOCTb,
KOHBEKIIUS, U3JIydCHUE. Y IeJIbHAA
TEIIOEMKOCTh BEILIECCTBA.

MOJIEKYJL.

AHanu3 pU3n4ecKux MporeccoB U
sIBJIEHUH ¢ ucnonb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpPEIHEM
KUHETUYECKOU YHEPTUU TEILJIOBOIO
JIBIDKCHHSI MOJICKYJT C a0COJIFOTHOM
TeMIIEpaTypOu.

Peniennie pacu€THbIX 3a7a4 C IBHO
3aIaHHON (PU3HUECKON MOJIEINIbIO

C UCITIOJIb30BAHUEM OCHOBHBIX
nonoxkennit MKT, 3akoHOB U hopmyin
MOJICKYJISIPHOU (PU3UKH.

PaGora B rpymmax npu rnjiaHuPOBAHHH,
MIPOBEICHUU U UHTEPIIPETAIlUU
pPE3YyIABTATOB ONBITOB U aHAIHN3E
JOTIOJTHUTEIBHBIX UCTOYHUKOB
uH(dOpMaIIK 0 TeMe

[IpoBeneHue SKCIepUMEHTA: U3MEPEHUE
yIAEJIbHON TEIUIOEMKOCTH BEUIECTBA.
OrneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOrPENIHOCTEN N3MepeHuil U3HNUECKUX
BEIUYMH.

N3ydenune mojeneit mapoBoil TypOUHBI,
JIBUTATENS] BHYTPEHHETO CrOpaHus,
PEaKTUBHOT O JIBUTATEJIS.

OObsicHEeHHE PUHIIUIIOB JEHCTBUS U
yCIJIOBUI 0€3011aCHOr0 UCTOJIb30BAHUS



KonuuecTBo TEIIOTHI

IIpH Terionepeaaye.

[Tonsitue 06 aguabaTHOM TIpolLIecce.
ITepBblii 3aKOH TEPMOAUHAMHUKHU.
[IpumeHeHue nepBoro 3aKkoHa
TEPMOJMHAMUKH K U30IPOLIECCAM.
['paduueckas uaTEpIIpETALINS
paboTHI Taza.

BTopoii 3ak0H TEpMOAMHAMUKM.
HeoOpatumocTts nporeccos

B MIPUPOJIE.

TerutoBeie MamuHbI. [ [pUHIATIBI
JIEUCTBUSI TEIUIOBBIX MAIIIKH.
[IpeoOGpazoBaHus SHEPTUU

B TEIUIOBBIX MaIllUHAX.
Koaddunment nonesnoro aecTpust
TETUIOBOW MAIIIUHBL.

Hukn Kapuo u ero koadduiiment
MOJIE3HOI'0 JCUCTBUA.
DKOJOrUYECKUE MPOOTEMBI
TEIJIOOHEPT eTUKU.

TexHnueckue yCcTponucTBa u
NPaKTUYECKOE MPUMEHEHUE:
JIBUTATENb BHYTPEHHETO CrOpaHus,
OBITOBOM X OJIOAMIIBHUK,
KOHJTUIIUOHEP

B TTOBCCTHCBHOM JKU3HU JBUTATEIIS
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJOUIbHUKA, KOHIUIIMOHEPA.
Ornrcanue CBOMCTB TEI U TEIUIOBBIX
SBJICHUH C UCIIOJIb30BaHUEM
(bU3MYECKHUX BEJIMYMH: TaBJICHHE Ia3a,
TEeMIIepaTypa, KOJIUIECTBO TEILJIOTHI,
BHYTPEHHSS dHEprusi, padora rasa.
Pemenue pacu€rHbIX 3a7a4 ¢ SBHO
3aIaHHON (PU3UYECKON MOJIEIbIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HopMyI MOJIEKYJSIpHON (DU3UKH U
TEPMOUHAMUKH.

Permenune xauecTBEHHBIX 331a4

C OITOpOM Ha U3YUCHHBIC B pa3fiere
«MonekynsapHas Gpu3uKa u
TEPMOJMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTU U (PU3NYECKHE
SIBIICHUSL.

PaGora B rpymnmax npu ananmse
JIOTIOTHUTEIILHBIX HCTOYHHKOB
uH(dOpMAaIIK TI0 TeEMe



3.3 Arperarssie
COCTOSIHHSI BEIIIECTBA.
@da30BbIE IEPEXO/IBI

[lapooOpa3oBaHue 1 KOHICHCAIIHS.
Hcnapenue u kunenue.
AOCOMOTHASE 1 OTHOCHUTEIIbHAS
BJIAJKHOCTBH BO3Ayxa. HaceleHHbIN
nap. Y aenbHas TemjaoTa
napooopa3zoBaHusi. 3aBUCHUMOCTb
TeMIEpaTypbl KAMEHUS OT TABJICHUS.
TBépnoe Teno. Kpucrammueckue u
amop(dHbie Tena. AHU3OTPOIHS
CBOMCTB KPUCTAJJIOB. JKuakue
Kkpuctauibl. COBpeMEHHBIE
mMarepuaisl. [lnaBnenue u
KpUCTaUIM3alus. Y AeibHas TeIioTa
riasnenus. Cyonumarusi.
VYpaBHeHUE TEIIOBOro OanaHca.
TexHHueckue ycTpoucTBa 1
MIPAaKTUYECKOE MPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUH
MOJTYYE€HUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCIIE
HaHOMATEPHUAJIOB,

Y HAHOTEXHOJIOTU U

IIpoBeneHne SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEJIbHOW BJIQKHOCTH BO3/yXA.
O1reHKa a0COIOTHBIX U OTHOCUTEIBHBIX
NOrPeIIHOCTEN 3MepeHui (PU3NIEeCKux
BCIINYHH.

N3ydeHune cBOMCTB HACHIILIEHHBIX
MapoB, CIOCOOOB U3MEPEHUS
BJIAXKHOCTH

Hab6nronenue kunenus npu
MOHV>KEHHOM JIaBJICHUHU, HAIPEeBaHUSI

Y IUJIABJICHUSI KPUCTAIIINYECKOT O
BEIIECTBA.

OOBsiCHEHHE PUHITUTIOB JEHCTBHS U
yCIIOBHM 0€30IacHOr0 UCIOIb30BaHUS
B MOBCETHEBHOM KH3HU TUTPOMETPA,
MICUXPOMETPA, KaJOpUMETpa.

M3ydeHune TEXHOJOrui MoaydeHus
COBPEMEHHBIX MaTEpPHUaJIOB, B TOM YHCJIIC
HaHOMAaTEpPHUaJIOB.

Pemenune pacu€rHbIx 3a1ay ¢ SIBHO
3aJaHHON (PU3HYECKON MOJICIIbIO

C HUCTIOJIL30BAHUEM YpPaBHEHUS
TEIJI0BOro Oajianca.

Pemenue kauecTBEHHBIX 3a/1a4

C OIOPOM Ha U3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH M (DU3UIECKUE
SIBIICHHS II0 TEME.
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DIIEKTPOCTATHKA
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DuiekTpu3anus Tei. DIEKTPUIECKUN
3apsan. JlBa Buaa 3JEeKTPUUECKUX
3apsnoB. [IpoBogHuKwY,
JUDJIEKTPUKU U ITOJIYIIPOBOIHUKH.
3aKOH COXpaHEHUS AIEKTPUIECKOTrO
3apsaa.

B3anmonerictBue 3apsaa0B. 3aKoH
Kynona. ToueuyHnslil 2neKTpUIECKHNA
3apsia. DIEKTPUUECKOE TOJIE.

PacnioznaBanve Gpu3nvecKkux siBICHUMN
B YU4EOHBIX OIMbBITAX U OKPY>KAIOIIEH
KHU3HU: Aeopmanus TBEPABIX Tell,
HarpeBaHue U OXJIAXKIEHUE Te,
M3MEHEHHE arperaTHbIX COCTOSHUN
BEILIECTBA U OOBSICHEHNE UX HA OCHOBE
3aKOHOB U (HOPMYJT MOJIEK YIS PHOM
bu3HKY.

Hcnonb3oBanne HHPOPMALIMOHHBIX
TEXHOJIOTMH ISl TIOUCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALIUU U
npeCTaBiIeHUs: UHOpMALH TIPU
MOJITOTOBKE COOOIIEHUN O MPUMEHEHHUH
3aKOHOB MOJIEKYJISIPHON (PU3HKHU U
TEPMOJUHAMUKH B TEXHUKE

Y TEXHOJIOTUSIX

IIpoBeneHne sKCEpUMEHTA. U3MEPEHUE
AIEKTPOEMKOCTH KOHAEHCATOPA.
OueHnka adCOMOTHBIX U OTHOCUTENbHBIX
MOTPENTHOCTEN N3MEPEeHUN (PU3UIECKUX
BEIUYMH.

N3y4yeHne npuHIUITOB JEUCTBUS
AIEKTPOCKOIA, AIEKTPOMETPA,
KOHJIEHCATOpa.

N3y4yeHne npuHIUITOB JEHCTBUS



Hanpsyk€HHOCTB 3JIEKTPHYECKOTO
nosist. [IpuHiun cynepno3uuuu
BJIEKTPUUYECKUX TT0en. JInHumn
HANPsKEHHOCTH DJIEKTPUYECKOr O
TTOJIAL.

Pabora cui a5ekTpocTaTHuecKoro
nons. [Torennuman. PasHocTth
noreHnuanos. [IpoBonHuku u
JIUDJIEKTPUKU B
ANEKTPOCTATUYECKOM IIOJIE.
JludmekTpudeckasi MpOHULIAEMOCTb.
OnextpoémkocTs. Konnmencarop.
DNEKTPOEMKOCTBD IJIOCKOT O
KOHJIEHCATOpa. DHEPrus
3apsKEHHOr0 KOHIEHCATOpA.
TexHuyeckue ycTponcrsa u
IIPAKTUYECKOE IIPUMEHEHHUE!
AJIEKTPOCKOIL, IJIEKTPOMETD,
AIEKTPOCTATUYECKAS 3AIUTA,
3a3eMJICHHE JIEKTPONPUOOPOB,
KOHJICHCATOP, KOIUPOBAIbHBIN
armapar, CTpyMHBIN PUHTEP

Y YCIIOBHI 0€30MacHOro NpUMEHEHUs
B IIPAKTUYECKOM KU3HU,
KOIMPOBAJILHOI'O anmnapara, CTpyiHOro
IIPUHTEPA.

Paccmotrpenue gpuznueckux oCHOBaHUM
AJIEKTPOCTATUYECKOW 3AIIUTHI U
3a3€MIIEHUS 3JIEKTPONPUOOPOB.
Pemenue pacu€rHpIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIEIbIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyIT SIEKTPOCTATUKH.

Pemenue kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTU U (PU3NYECKUE
ABJICHUS JIEKTPOCTATUKH.
Pacno3naBanue (pu3nuecKux sIBICHUN
B YUE€OHBIX OMbBITAX U OKPY>KAIOIIEH
KU3HU: dJIEKTpU3alus Ted,
B3aUMOJICHCTBHUE 3apsAI0B U O0BSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMYI
ANEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOWCTB
BEIIIECTBA U DJIEKTPUYECKUX SIBICHUU

C UCTOJb30BaHUEM (PU3UYECKHUX
BEJIMYMH: 2JIEKTPUUECKUI 3aps,
HaAMpPsHKEHHOCTD 3JEKTPUY ECKOTO MOJI,



4.2

IlocTogaHHEBIN

3H€KTpPI‘{€CKI/Iﬁ TOK.

Toku B pa3IM4HbBIX
cpenax

12

DJIEKTPUYECKUM TOK. Y CIIOBUS
CYILIECTBOBAHUS DJIEKTPUUECKOTO
Toka. crounuku Toka. Cuna Toka.
[TocTOsIHHBIN TOK.

Hanpsixenue.

3akoH OMa /111 ydacTka IeTH.
DIEeKTPpUYECKOE COMPOTUBIICHUE.

VY 1eJIbHOE COMPOTUBIIEHUE
BeliecTBa. [locienoBarensHoE,
napajuiebHOE, CMEIIaHHOE
COEJIMHEHUE TTPOBOIHUKOB.

Pabora snekTpuieckoro Toka.
3akon [[xoyns—Jlenma. MomHocTh
AIEKTPUIECKOT0 TOKA.

NOTEHLIUAJ, Pa3HOCTh MMOTEHI[UAJIOB,
BIIEKTPOEMKOCTb.

AHanu3 pu3nvYecKux MporeccoB U
ABJICHUI C UCITOJIb30BAaHUEM
(U3HUECKNX 3aKOHOB: 3aKOHA
COXPAaHEHHMsI JIEKTPUUECKOr0 3apsa,
3akoHa Kynona.

Pabora B rpynmnax npu aHanusze
JOMOJHUTEIbHBIX HCTOYHUKOB
MH(pOpPMAIIMH U ITOATOTOBKE COOOIICHMI
O MPOSIBIICHUH 3aKOHOB 3JIEKTPOCTATHKHU
B OKpYXaroulen *KU3HU U IPUMEHEHHUH
UX B TEXHUKE

[IpoBeneHne F3KCIepUMEHTA: U3y4eHUE
CMEIIAHHOI'0 COEIMHEHUSI PE3UCTOPOB;
m3mepenue J/]C ncTouyHrKa TOKa U €ro
BHYTPEHHET O COIIPOTHUBIICHNS;
Ha0JII0IEHHUE AIEKTPOIH3A.

Onenka abCOMOTHBIX U OTHOCUTENbHBIX
NOrpelHoCcTeN u3MepeHui HU3NUEeCcKuX
BEJIMYHUH.

OObsicCHEeHNE MPUHITUIIOB JEHCTBUS U
yCIIOBUI 0€30MacHOro MPUMEHEHUsI
amMIepMeTpa, BOJIbTMETPA, PEOCTaTa,
UCTOYHUKOB TOKAQ,
ANIEKTPOHATrPEBATEIbHBIX U
AJIEKTPOOCBETUTENbHBIX PUOOPOB,



DNEKTPOABIKYILAS CUIIA U
BHYTpPEHHEE COMPOTUBJICHUE
UCTOYHMKA TOKA. 3aKoH OMa

JUTS TTOJTHOM (3aMKHYyTOM)
anekTpudeckou nemnu. Koporkoe
3aMbIKaHUE.

DNEeKTpOHHAs MPOBOAUMOCTh
TBEPBIX METAIIOB. 3aBUCUMOCTh
COIPOTHUBIICHUS] METANIOB

OT TeMIIEPATYPHI.
CBepXnpoBOAUMOCTb.
DNEeKTpUUECKUI TOK B BaKyyMe.
CBoliCcTBa DIEKTPOHHBIX ITYYKOB.
[TomynpoBoguuku. CoOCTBeHHAs 1
MpUMECHasi TPOBOAUMOCTh
MOJIypoBOAHUKOB. CBOMCTBA
p—n-niepexoa.
[TomympoBOTHUKOBEIE IPUOOPHI.
DNEeKTpUUECKUI TOK B pacTBOpax U
pacruiaBax 3JIEeKTPOJIUTOB.

3J’I€KTpOJ'H/ITI/I‘-ICCKa$I Aucconuarms.

DIIEKTPOJIN3.
DJIEKTPUYECKUI TOK B rasax.
CamocTosiTenbHbIN U
HECAMOCTOSTEIbHBIN pa3psia.
Momnnus. [1nazma.
TexHuueckue ycTpoucTBa u

TEPMOMETPA CONPOTUBIICHHUS,
BAKYYMHOI'O AM0/a, TEPMUCTOPOB U
(hOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JINO/IOB, TaJIbBaHUKH.

Pemenune pacu€rnbix 3aad ¢ SBHO
3aIaHHON (PU3UYECKON MOJIEIbIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IlocTosTHHBIN
BJIEKTPUUECKUHN TOK).

Pacno3naBanue pu3nuecKux sSIBJICHUI
B Y4eOHBIX OIBITAX U OKPYKaroen
YKU3HU: DJICKTpUYECKas MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
MAarHUTHOE JICUCTBUS TOKA.

AHaIW3 2JIEKTPUUECKUX SIBJICHUHN U
MPOLIECCOB B LEMAX MOCTOSHHOTO TOKA
C MCIOJIB30BAaHUEM 3aKOHOB. 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBHOTO U MAPATIICIBHOTO
COEIMHEHHUS POBOJHUKOB, 3aKOH
Jxoynsa-Jlenua.

Onrncanne N3ydeHHbIX CBOWCTB
BEIIIECTB U DJICKTPUUYECKUX SIBJICHUMN

C UCIIOJIb30BaHUEM (HU3UYECKUX
BEJIMYMH. JICKTPUYECKUHN 3apsij, crja
TOKa, JICKTPUUECKOE HAIIPSIKEHUE,
AJIEKTPUUECKOE COMPOTUBIICHUE,
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YACOB IIO ITPOT'PAMME
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MPaKTUYECKOE MPUMEHEHUE:
amIiepMeTp, BOJIbTMETP, PEOCTaT,
HMCTOYHUKH TOKAQ,
AJIEKTpOHArpeBaTeIbHbIe MPUOOPHI,
AJIEKTPOOCBETUTENBbHBIC TTPHUOOPHI,
TEPMOMETP COIPOTUBIICHHUS,
BaKYyMHBIW JIUOJ], TEPMUCTOPHI 1
(boTOpe3ucTOpHI,
MOJTYIIPOBOAHUKOBBIN JTHO/,
rajbBaHUKa

pasHocTh noreHnuanos, DJ1C, pabora
TOKa, MOIITHOCTh TOKA.

Hcnonp3oBanue nHOOpPMaIIMOHHBIX
TEXHOJIOTUM JIJIs1 TOKCKA,
CTPYKTYPUPOBAHUSA, HUHTEPIPETALIUNA U
npeacTaBaeHus nHGOpPMaIuy Mpu
MOJITOTOBKE COOOIIECHUN O IPUMEHEHUH
3aKOHOB IMOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSX



11 KJIACC

HanmenoBanue
Ne KonuuectBo
pa3zenioB U TeM
n/n 4acoB
y4e0HOTr 0 TIpeIMeTa
Pa3znen 1. DnekrpoguHaMmuka
1.1 MaruutHoe moJie. 11
DJIEKTpOMAarHuTHas
UHIYKIUS

IIporpammuoOe conepxanue

ITocTosTHHBIC MAarHUTHI.
B3aumopaencTBre MOCTOSHHBIX
MarHuToB. MarauTHoe I10JIe.
BekTop MaraHuTHOM UHAYKIIUU.
[IpyuHIMI cyneprno3uuuu
MarHuTHBIX nmoneu. JInuuu
MarHuTHOW MHAYKnuu. Kapruna
JIMHUM MAarHUTHOM MHIYKIIUU T1OJIS
MMOCTOSIHHBIX MAarHUTOB.
MarsuTtHoe 10os€e NpOBOJHUKA

¢ TokoM. KapTuHa nuHuil MHIYKIIMU
MarHUTHOT'O T0JIS JJIMHHOI'O
MPSIMOrO MTPOBOJAHUKA U 3aMKHYTOT' O
KOJIbLICBOT'O MIPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTeaa.
BzaumonencTBre mpoBOJHUKOB

C TOKOM.

Cuna Amnepa, €€ Monylb U
HanpaBJICHUE.

Cuna JlopeHua, e€ Moayib 1
HalpaBJeHue. /[BrmxeHue
3aps>KEHHOW YaCTHUIIBI

OcHOBHBIE BUJIBI JIEATETLHOCTH
o0 ydJaromuxcs

[IpoBeneHre SKCIepUMEHTa: U3y4EeHUE
MarHUTHOTI'O MOJISl KaTYIIKH C TOKOM;
UCCIIEI0BAHUE AEHUCTBHS IOCTOSTHHOT O
MarHuTa Ha paMKy ¢ TOKOM;
UCCJIE/IOBAHUE SIBJICHUS
AIEKTPOMArHUTHON MHIYKIUH.

Orenka abCOMIOTHBIX U OTHOCUTEIIbHBIX
MOTPEITHOCTEN M3MEpeHUH (HU3MUECKUX
BEJTUYUH.

OObsicCHEHNE MPUHITUTIOB JEHCTBUS U
yCIIOBUI 0€30MacHOr0 MPUMEHEHHUSI
MOCTOSIHHBIX MarHUTOB,
AJNIEKTPOMArHUTOB, JIEKTPOABUTATEIS,
YCKOPUTENEN 3JIEMEHTAPHBIX YACTHIIL,
VHIYKIIUOHHOU MEYH.

Pemenue pacuérnpix 3amau

Ha TIPUMEHEHHE POPMYJT TEMBI
«MarautHoe nojue. DIeKTpOMarHuTHast
WHTYKLIAS.

Perienne kauecTBEHHBIX 3a/1a4

C OIOPOM HAa U3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
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B OJJTHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ora cunel Jlopena.

SIBiIeHME DNEKTPOMArHUTHOM
MHAYKIWU. 1IoTOK BekTOpa
MAarHUTHOM UHAYKLWH.
DNEeKTPOABMKYIIAS CUJIa UHIYKIIUH.
3aKOH AJIEKTPOMArHUTHOM
uHayknnu dapages.

Buxpesoe anexTpuyeckoe mnosie.
DIIEKTPOABMKYIIAS CUJIa UHIYKI[UU
B MPOBOJIHUKE, ABIKYIIEMCS
MOCTYIATEIBHO B OJTHOPOIHOM
MarHUTHOM MOJI€.

[IpaBuiio Jlenua.

NBaykTuBHOCTS. fBIICHUE
CaMOMHAYKUNH. DIEKTPOIBUK yILIast
CUJIa CAMOMHAYKIUH.

DHEprus MarHUTHOT'O TOJI KaTYILKU
C TOKOM.

DJIEKTPOMAarHuTHOE TOJE.
TexHuueckue yCcTpoucTBa U
IIPAKTUYECKOE TPUMEHEHHUE
ITIOCTOSIHHBIE MArHUTHI,
AIEKTPOMATHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHII,
WHJYKIIMOHHASI TI€Yb

SIBIICHUS TeMbl « MarauTHoe Ioe.
DJIEKTpOMarHuTHasE UHAYKITHS.
Onpenenenne HANpaBiICHU BEKTOpa
WHJYKIIUY MAarHUTHOT'O MOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa

u cuibl JIopeHna.

Pacno3naBanue Qpu3nuecKux sBJICHUIN
B YUEOHBIX OMbBITAX U OKPY’Karolen
’KM3HU: B3aUMOJICHCTBHE MarHUTOB,
AJIEKTPOMATHUTHASI UHIYKIIUA,
JielicTBME MAarHUTHOI'O MOJIS Ha
MIPOBOJHUK C TOKOM M JBMXKYITUUCS
3aps.

AHaIM3 3JIEKTPOMAarHUTHBIX SIBJICHUI
C MCIIOJIb30BAHUEM 3aKOHa
AIEKTPOMArHUTHON MHIYKIUH.
Onucanue n3y4eHHbIX CBOWCTB
BEIIECTB U 3JIEKTPOMArHUTHBIX
SIBJICHUM C UCIIOJIb30BaHUEM
(bU3UYECKUX BETUYUH: UHIYKIIUS
MAarHMuTHOTO MOJisi, cuiia AMrepa, cuia
JlopeHua, HHAYKTUBHOCTH KaTYIIKH,
SHEPrus JIEKTPUUECKOr0 U MAarHUTHOTO
royieu



Pasznen 2. Koste0anus 1 BOJITHBI

2.1

Mexannueckue u
AJIEKTPOMArHUTHBIE
KoJicOaHUusA

KonebarensHas cucrema.
CB0OOOIHBIE MEXaHUYECKHE
konebanus. ["apmonnueckue
kosnebanus. [lepuon, yacrora,
aMITUTyaa U da3a KoJieOaHUH.
[IpyXVHHBIN MASITHHK.
MaremaTnueckuil MasiTHUK.
YpaBHEHHE rApMOHUYECKUX
kosebanuit. [IpeBparenre sHeprun
IPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebaTenpHbIN KOHTYP.
CBOOOIHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHus B UJI€ATbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXy MEXaHUUYECKUMU U

OJICKTPOMAarduTHBIMHU KOJICOAHUSIMU.

®opmyna Tomcona. 3aKoH
COXPAaHEHMsI YJHEPTUH B UICATBHOM
KOJIe0aTEIbHOM KOHTYPE.
IIpencrasiieHne 0 3aTyXarOIMUX
KosneOaHusAX. BeIHYXIeHHbIE
MeXaHU4eCKHe KojaeOaHusl.
Pe3onanc. BeiHyx1eHHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.
IlepeMeHHBIN TOK.

CunycouanbHbIN IEPEMEHHBINA TOK.

Hccnenosanue napamerpos
KoJIe0aTeIHbHOM CUCTEMBI — TIEPHO/IA,
YaCTOThI, AMIUIUTY/IBI U (pa3bl
KoseOanuil (MpyKUHHBIA W/ WK
MaTeMaTHYECKU MasITHUK ).
Hab6mronenue 3aTyxarmomnux KojaeOaHui.
UccnenoBanue CBOWCTB BbIHYKI€HHBIX
Kose0aHui.

Hab6nronenue pezonanca.

[IpoBeneHne s3KCIEpUMEHTA!
HCCJIeI0BaHUE 3aBUCUMOCTH MEpUojia
MaJbIX KoJleOaHuH Tpy3a HA HUTH

OT JIJTMHBI HUTU U MACCHI TPY3a;
UCCJIeIOBAaHUE TTIEPEMEHHOI O TOKA

B LIETIH U3 MOCJIEI0BATEILHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYILKU
U PE3UCTOpA.

Orenka aOCOMIOTHBIX U OTHOCUTEIIBHBIX
MOTPEITHOCTEN U3MepEeHu (HU3MUECKUX
BEJITUYUH.

OObsiCHEHHE MPUHITUIIOB JEHCTBUS U
yCIIOBUHM 0€30MacHOr0 MPUMEHEHHUSI
AIEKTPUYECKOr0 3BOHKA, TeHEpaTopa
NEPEMEHHOI0 TOKA, JINHU
AJIEKTpoIiepeiay.

Pemenue pacu€rHsix 3a1a4 ¢ IBHO



2.2 MexaHH4yecKue u
AIICKTPOMArHUTHBIC
BOJIHBI

MoHOCTh TEPEMEHHOIO TOKA.
AMIUIUTYIHOE U ICHCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHHUS.

Tpancdopmatop. [IpousBonactso,
nepenaya 1 norpediieHue
ANEKTPUYECKON DHEPTUH.
OKOJIOTHYECKHUE PUCKU

ITIpU TPOU3BOACTBEC IJICKTPOIHCPINU.

Kynbrypa ncnonb3zoBanus
BJIEKTPOIHEPTUH B TTOBCEAHEBHOU
KU3HU.

TexHuueckue yCcTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE !
AIIEKTPUYECKHUIN 3BOHOK, T€HEPATOP
MIEPEMEHHOTO TOKA, JTUHUH
3JIEKTpoIiepeay

MexaHnuecKkue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopOoCTh pacrpoCTpaHEeHUs U
nuHa BosHBL. [lonepeuynsie u

3aIaHHON (PU3UYECKON MOJIEIbIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (hopMyJl, OMUCHIBAIOIINX
MEXaHUYECKHUE U JEKTPOMArHUTHbIE
KOJe0aHusl.

Onucanne MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX KOneOaHui

C UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYUH: TIEPUOJT U YACTOTa
KosnebaHui, aMIuIUTyAa U asza
Kose0aHuM, 3apsi1 ¥ CUia TOKa

B FTApMOHUYECKHUX JIEKTPOMATrHUTHBIX
KOJIEOAHMSIX.

Perrenne kauecTBEeHHBIX 3324

C OIIOPOM Ha U3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH, OTHCHIBAIOIINE
MEXaHUYECKHE U IEKTPOMArHUTHBIE
KOJIe0aHusl.

Pabora B rpymmax npu rnjiaHupOBaHMH,
IPOBEIEHNU U UHTEPIpPETALIU
pE3yIbTAaTOB OMBITOB, M AHAJIM3E
JIOTIOJTHUTENbHBIX UCTOYHUKOB
uH(pOpMAaLIMK IO TEME

N3ydenue obpa3oBaHus U
pacipoCTpaHEeHHsI TIONIEPEUHbBIX U
MPOJIOJIBHBIX BOJIH.

Habnronenue orpakenus



MIPOJI0JIbHBIC BOJIHBI.
WuTepdepennnst u audpaxims
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTH
3Byka. Bricota ToHa. TemOp 3ByKa.
DNEeKTPOMAarHUTHHIE BOJIHBI.

VY coBus U3y4eHUs
AJIEKTPOMArHUTHBIX BOJH. B3anmHas
opueHTaius Bektopos E, B,

V B 3JIEKTPOMArHUTHOMN BOJIHE.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpaXeHUe, NPeIOMIICHUE,
noJIIpy3arus, Tudpakims,
unTepdepenius. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue 2JIEeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHIIUIIBI PAINOCBS3U U
TeneBuaeHus. Paguonokanus.
DJIEKTPOMAarHUTHOE 3arps3HEHUE
OKPYKaIOILIEH CPEbI.

TexHuueckue yCTpoucTBa U
MPaKTUYECKOE MPUMEHEHHUE:
MY3BIKaJIbHbIE€ UHCTPYMEHTHI,
yJIbTPa3BYKOBAsI AUATrHOCTHUKA

B TEXHUKE U MEIULIMHE, pajaap,

U TIpeJIOMJICHUsI, UHTEp(EpEeHITUN U
TUGPaKIIIA MEXaHUIECKUX BOJTH.
Hab6mronenue cBsizu TpOMKOCTH 3BYKa U
BBICOTBHI TOHA C AMIUIUTYAON U
4acTOTON KoJieOaHMi, 3ByKOBOTO
pe30HaHca.

HccaenoBanue cBONUCTB
3JIEKTPOMATHUTHBIX BOJIH: OTPAXKECHUE,
IIPEIOMIIEHUE, TIOJIIPU3ALINS,
nudpakiys, uHTepdepeHIus.
N3yuenue ycnoBuil U3IIy4eHUs
AIEKTPOMAarHUTHBIX BOJIH, B3aUMHOMU
OpHEHTAaINU BeKTOpoB E, B,

V B JICKTPOMAarHuTHOW BOJIHE.
N3yuenue npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsiCHEHNE NPUHLINIIOB JEHCTBUS U
yCIIOBUIM 0€30MacHOr0 MPUMEHEHHUSI
MY3bIKJIbHBIX HHCTPYMEHTOB,
yJIbTPa3BYKOBOW JUArHOCTUKU

B TEXHHUKE U MEIUIIMHE, pajapa,
paguoONpUEMHUKA, TEIEBU30PA,
anTeHHsbl, Tenedona, CBU-neun.
Pemenne pacu€THbIX M KAYECTBEHHBIX
3a/1a4y ¢ OMOPOM HA U3YYEHHBIE 3aAKOHBI
Y 3aKOHOMEPHOCTH, ONUCHIBAIOIINE



2.3

Onruka

10

paguONPUEMHUK, TEIEBU30P,
anTeHHa, teinedon, CBU-neup

['eomeTpuueckas ONTHKA.
[IpsstMOTMHENHOE pACIIPOCTPAHEHUE
CBETA B OHOPOJHOM cpexe. JIyu
cBera. ToYueuHbId UICTOYHUK CBETA.
OtpaxxkeHue cBera. 3aKOHBI
oTrpaxeHus ceera. [loctpoenue
M300pakeHUH B MIIOCKOM 3€pKalie.
[Ipenomiienne cBera. 3aKOHBI
pesioMIICHUs CBeTa. AOCONMIOTHBIN
IoKa3arelb npenomiieHus. 1lomHoe

pacupoCTPAHEHUE MEXaHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanne HHPOPMaIIMOHHBIX
TEXHOJIOTUM JIJIS1 IOMCKA,
CTPYKTYPHUPOBaHUS, UHTEPIPETALUU U
npeAcTaBieHus: HHPOpMaIU

IIPU TOJITOTOBKE COOOIIICHUMN

00 MCIOJIb30BaHUM 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYuyacrtue B AUCKYCCUU

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKPYXKalOIIEX CPEebI.

PaGora B rpymmax npu rnjiaHupOBaHHH,
IIPOBENECHUM U HHTEPIIPETALINN
PE3YyIBTATOB OINBITOB U aHAJIN3E
JOTOJHUTEIBbHBIX HICTOYHUKOB
uH(GOpMAIINH TI0 TEME

N3ydyenne siBneHUs MOIHOTO
BHYTPEHHEI0 OTPAKEHHUSI, €TO
IIPUMEHEHHMS B CBETOBO/IE.

N3ydenue moeneil MUKpOCKOIa,
TEJECKOIIA.

[Tomyyenue cnekTpa ¢ HOMOUIBIO
OpU3MBbL U TUPPAKIIMOHHON PEIIETKH.
N3mepenue nmokasarens npesoMIICHUs
CTEKJIa.

HccnenoBanue CBONCTB N300pasKeHUM



BHYTPEHHEE OTPAKEHUE.
[IpenenpHbINA yroa mOJIHOr O
BHYTPEHHETO OTPAXKECHUS.
Hucnepcus ceera. CIOXHBIA COCTaB
Oenoro csera. LBer.

Cobwuparorye 1 paccenBaronnue
nvH3bl. ToHkas nmuH3a. POKyCHOE
pacCTOSAHUE U ONTHUYECKAS CUJIa
TOHKOU JINH3BIL. [locTpoeHue
H300paKeHUH B COOMPAIOIITUX U
paccenBaronux JuH3ax. Popmyna
TOHKOU JIMH3BI. Y BEJIMYCHHUE,
JTABAEMOE JIMH3OH.

[Ipenens npUMEHUMOCTH
r€OMETPUUYECKON ONTHUKHU.

Bonnosas onrtuka. atepdepenuus
cBera. KorepeHTHbIE UICTOYHUKH.

VY cnoBust HaOMIOICHUST MAKCUMYMOB
1 MUHHMYMOB

B UHTEP(EPEHIIMOHHOM KapTHUHE

OT JIBYX CHH(DA3HBIX KOI'€PEHTHBIX
HMCTOYHUKOB.

Hudpaknus ceera. udpakimonHas
pemérka. Y ciioBue HaOJ0ICHUS
IJIABHBIX MAKCUMYMOB MPU MMaICHUU
MOHOXPOMaTHY€CKOTO CBETa

Ha TU(PAKIIMOHHYIO PEIIETKY.

B JIUH3AX.
OObsicHEHNE MPUHIIUIIOB JEHCTBUS U
yCIIOBUI 0€30MacHOro NpUMEHEHHUS
OYKOB, JIyIibl, hoToamnmapara,
IPOEKIIMOHHOT O anmnapara,
MHUKPOCKOIA, TEJIECKOIa, BOJIOKOHHOM
OINTUKH, TUPPAKITUOHHON PEIIETKH,
HOJISIPOUA.

Periennie pacu€THbIX 3a/1a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIEIIbIO

C UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
U (HOpMYIl FEOMETPUYECKON ONTHUKHU.
[TocTpoenue u onrcanue n300paxeHus,
CO31aBAEMOr0 TUIOCKUM 3€PKaJioM,
TOHKOW JINH30M.

Paccmorpenue npenenos
MPUMEHUMOCTH T€OMETPUUYECKON
ONTHUKH.

PacnioznaBanue pusnveckux siBICHUN
B OMBITaX U OKPYKAIOIIEH KU3HU:
IPSIMOJTMHEHHOE pacpoCTpaHEHUE
CBETAa, OTPAXEHHE, MPEIOMIICHUE,
uHTepdepeHIus, Tudpakimys u
MOJIIpU3aLUs CBETA, TUCIIEPCHSI CBETA.
N3ydenue ycnoBuii HaO0ICHUS
MaKCUMyMOB 1 MUHIMYMOB

B MHTEP(PEPEHIIMOHHON KapTHHE



[Tonspusanus ceera.

TexHuueckue yCTpoucTBa U
IIPaKTHYECKOE PUMEHEHNUE:

OYKH, JIymna, (poToammapar,
IIPOCKIIMOHHBIN anmapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA,
HOJISIPOU

Paznea 3. OcHOBBI crielAIbHOI TeOpUH OTHOCHTEIbHOCTH (1anee — CTO)

Uroro no pazneny 24
3.1  OcHOBBI cielUaILHON 4
TEOPUH
OTHOCHUTEIHLHOCTH

['paHuIbl NPUMEHUMOCTH
KJIACCHYECKOU MEXaHHUKHU.
[Toctynarel cienuaibHONW TEOPUU
OTHOCUTEIIbHOCTU: MHBAPUAHTHOCTH
MOZYJIsI CKOPOCTH CBETA B BaKyyMe,
MPUHLHUI OTHOCUTEIBHOCTH
OUHIITEHA.

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHU U COKPAILIEHUE JIJINHBL.

OT JIBYX CUH(A3HBIX KOT€PEHTHBIX
HCTOYHHUKOB.

VY cnoBue HaOMIOIEHHS TIIaBHBIX
MaKCUMYMOB TP TIaJICHUU
MOHOXPOMaTHY€CKOI0 CBETa

Ha JUPPAKIIUOHHYIO PEHIETKY.
AHam3 ONTHYECKUX SIBJICHUN

C MCIIOJIB30BaHUEM 3aKOHOB. 3aKOH
MPSIMOJIMHENHOT'O pACIIPOCTPAHEHUS
CBE€TA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI MTPEJIOMJICHUS CBETA.
Omnuncanue ONTUYESCKUX SIBICHUI

C UCIIOJIb30BaHUEM (HU3UIECKUX
BEIUYMH: (POKYCHOE PACCTOSHUE U
OINTHUYECKAS CUJIa JTUH3BI

Pemenue kauecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3YYEHHBIE MOCTYIATHI
CTO.

Hcnonb3oBanue HHGOpMaLIMOHHBIX
TEXHOJIOTUM IS [TOKCKa,

CTPYKTYPUPOBaHHUsl, UHTEPIPETALNHU U

npeacTaBiIeHUs HHGOPMAIH TIpU
MOJIrOTOBKE COOOIIEHUH O TpaHMIIaxX
MPUMEHUMOCTH KJIAaCCUYECKOU
MexaHuku u ocHoBax CTO



Hroro no pazneny

Pa3znen 4. KBanroBas ¢pusuka

4.1

JJIEMEHTHI KBAHTOBOM
ONITUKH

DHEprus U UMIYJIbC
PEIATUBUCTCKON YaCTHIIBI.
CBs13b Macchl C YJHEPTUEU U
UMITYJIbCOM PEIATUBUCTCKOM
YaCTHUIbl. DHEPrUs TOKOS

®oronbl. Popmyna [Inanka cBsazu
SHepruu (pOToHA € €ro 4YacToTOoM.
DHeprusi 1 UMNyibC POTOHA.
OTKpBITHE U HCCIIEOBAHNE
dororddexra. OnbITh

A.I'. CroneroBa. 3aKOHBI
dororddekra. YpaBHeHue
OiiHTenHa g orodddekra.

«KpacHas rpanuna» porodddexra.

JaBnenue cBera. OMNbITHI

I1.H. JleGenena.

XHUMHUECKOE JICUCTBUE CBETA.
TexHnueckne ycTpoucTBa 1
MPaKTUYECKOE MPUMEHEHHE:
dbororneMeHT, PoToaaTUHK,
coJTHEeYHas OaTapesi, CBETOIUO/

Hab6mronenue gporordpdexra

Ha YCTAHOBKE C [IUHKOBOW IUIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbororpdexra.

OOBbsicHEeHNE OCHOBHBIX TTPUHITUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TakuX Kak: GOTO3JIeMEHT, (POTOJATUHK,
coyiHeuHast 0aTapesi, CBETOIMO; U
YCIIOBHM X 0€30MacHOr0 MPUMEHEHUS
B IIPAKTUYECKOM KU3HH.

Pemienue pacu€rHbIX 3a1a4 C IBHO
3aIaHHON (PU3UIECKON MOJCIHIO

C UCITOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hopMyNT KBAaHTOBOM OINTHKH.
Pemienne kauecTBEHHBIX 3a/1a4

C OIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHKHU.
PacnioznaBanue pusnveckux siBICHUN
B y4eOHBIX OIbITax:



4.2

Ctpoenue aToma

Mopnens atoma Tomcona. OTBITE
Pezepdopna no paccesHuo
o-dactull. [Lmanerapnas moaenb
aroma. Ilocrynartsl bopa.
N3nydyenue u noriomieHrue (oToHOB
IIpH MIEPEXO0JI€ aTOMa C OJJHOTO
YPOBHS DHEPIUH Ha ApYyrov. Buael
criekTpoB. CIIEKTp ypOBHEN SHEPTrUMN
aToma BOJOpOJa.

BomnHoBEIE cBOMCcTBa yacTHUL. BOJIHBI
ne bpoiinsa. KopnyckyisipHo-
BOJIHOBOM JTyaJIN3M.

CHOHTaHHOE U BBIHYXIECHHOE
W3Jy4CHUE.

TexHuyeckue ycTpoucTsa 1
MIPAKTUYECKOE TPUMEHECHUE!
CIIEKTpaJIbHbIN aHAJIU3
(cmiekTpockom), j1a3ep, KBAaHTOBBIH
KOMIIBIOTEP

doroanekTpuueckuii 3¢ HeKT, CBETOBOE
JaBJICHUE.

Ornucanue n3y4eHHbIX KBAHTOBBIX
SIBJIEHUW U TIPOIIECCOB

C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJIMUUH. CKOPOCTb JIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI M 4acTOTa CBETA,
SHEPrUs U UMITYJIbC (POTOHA

Nzyaenne monenu ombita Pesepdopra.
[IpoBenenue skciepuMenTa

10 HAOJIOJICHUIO JIMHEHYATOr0 CIIEKTpa.
OrneHka aOCOMIOTHBIX M OTHOCHUTEIBHBIX
NOrPeIHOCTEN U3MepeHui (U3NUECKUX
BEJIMYHH.

N3yuenue monenu aroma: ToMCOHa,
TUTAaHETApHOU MOJIENIN aTOMa, MOJIETTU
aroma bopa.

N3ydenue cekTpa ypoBHEH dHEPTUU
aToma Bojpopoaa. O0bsicHeHUe
MIPUHIIATIOB JICCTBUS U YCIIOBUI
0€30MacHOro MpUMEHEHUs
CHEKTPOCKOIIa, Jia3epa, KBAHTOBOI'O
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOpPOM HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
sBIIeHUA 110 TeMe «CTpoeHue aToMa.



4.3  ATOMHOE AJIpo

DKCIEPUMEHTHI, TOKA3bIBAIOIINE
CIIO)KHOCTh CTPOCHUS SI/Ipa.
OTKpBITHE PAAMOAKTUBHOCTH.
Omneitel Pesepdopaa no
OTIpE/ICNICHUIO COCTaBa
PaIMOAaKTUBHOTO U3TyICHUSI.
CaoiicTBa anbda-, 6era-,
raMma-u3rydcHus. BiausHue
PaIMOaKTUBHOCTH Ha >KUBbBIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyknonnas Mmonens sapa
['eitzenOepra-lBanenko.

3apsn aapa. MaccoBoe 4ucio sapa.

N3otormsL.
Anba-pacnan. DIeKTPOHHBIN U

NO3UTPOHHBIN Oera-pacnan. ['amma-
U3JlydeHne. 3aKOH paJu0aKTUBHOI O

pacnaza.
DHeprus CBsI3M HYKJIOHOB B siJIpe.
SlnepHbie CUIIbI.

PacrioznaBanue pusnveckux siBICHUN
B YUEOHBIX OIbBITAX: BOSHUKHOBEHUE
JMHENYaTOr0 CIEKTPa U3TyYEHHUS.
AHaJIi3 KBaHTOBBIX MPOIECCOB U
SIBJICHUI C UCIIOJIb30BAHHEM
nocrysarosB bopa

N3ydeHune s3KCrnepuMeHTOB,
JIOKA3bIBAIOIINX CIIOXKHOCTh CTPOEHUSA
aTOMHOTO Sipa.

HccnenoBanue TpeKoOB 4acTull

(o roToBeIM (hoTorpadusm).
N3ydyeHue simepHbIX CUI, SIICPHBIX
pEAKLMK CUHTE3a U PacIiajia,
TEPMOSJIEPHOIO CUHTE3A.

N3y4yeHnne HyKJIOHHOM MOJENH Aapa
I'eiizenbepra-MBaneHKo.

OObsicHEHHE YCTPOICTBA U
IPUMEHEHHS JO3UMETPa, KaMepbl
Bunbcona, siaepHoro peakropa,
aTOMHON OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJIyYEHHbIE 3HAHUS, B T.4. O 3apsijie
¥ MacCOBOM YHCJIE SApA.
Pacno3naBanue pu3nuecKux sSBICHUI
B YUE€OHBIX OMbITAX U B OKpPYKAroIIeH
KU3HU: €CTECTBEHHAs U UCKYCCTBEHHAas
PaIOaKTUBHOCTD.
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JledexT Macchl spa.

Snepubie peakuuu. Jlenenue u
CHHTE3 s1JIED.

S nepubiit peaktop. TepMmosaepHbIN
cunTtes. [IpoGreMbl u MepCIIeKTUBEI
AJIEPHOU DHEPTETUKH.
DKOJIOTMYECKHUE aCIEKTHI SIEPHOM
DHEPreTUKHU.

DJieMeHTapHbIe YacTUlbl. OTKpbITHE
MO3UTPOHA.

MeTtoabl HAOMIOAEHUS U
PErUCTpalvU IEMEHTAPHBIX
YaCTHIL.

OyH1aMeHTalIbHbIE
B3auMojiericTBUsI. EAMHCTBO
(u3HYECKON KapTUHBI MUPA.
TexHuueckue yCTpoucTBa U
MPAKTUYECKOE TPUMEHEHHUE !
JI03UMETP, Kamepa BumibcoHa,
SJIEPHBIN pEaKkTop, aToMHast OoMOa

Onucanue KBaHTOBBIX SBJICHUN U
IIPOLIECCOB C UCIIOJIb30BAHUEM
(U3NYeCKUX BEIMYUH: IEPUOA
noJIypacnaza, SHeprust CBsI3W aTOMHBIX
sanep, nedekT Macchl sapa.

AHanu3 mpoLeccoB U sSBJICHUN

C UCITOJIb30BAHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPaHECHMS
AEKTPUYECKOr0 3apsA/1a, 3aKOH
COXpPaHEHHsI MaCCOBOI'0 YUCIIA,
nocrynarsl bopa, 3aKoH
PaAMOAaKTUBHOr O pacnajaa.

VYyactue B paboTe Kpyriioro croia
«DyH1TaMEHTAIbHBIE B3AUMOJIEUCTBHSI.
EnuncTBO U3nueckoi KapTUHBI
MUDPAY.

Hcnonb3oBanue nHGOpMaMOHHBIX
TEXHOJIOTUM JIJIS1 IOMCKa,
CTPYKTYPHUPOBaHUS, UHTEPHPETALUU U
NpeACTaBlIeHUs] THPOpMAIH IpU
MOJIrOTOBKE COOOILIEHUI O MPUMEHEHUH
3aKOHOB KBAaHTOBOM (PM3UKHU B TEXHUKE
Y TEXHOJIOTHSIX, SKOIOTMYECKUX
aCIeKTax sAIePHON IHEPTETUKH



Paznen 5. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

5.1

DJIEMEHTHI
aACTPOHOMHWH H
acTpodu3uku

7

DTanbl pa3BUTHUS aCTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE AaCTPOHOMMUHU.

Bun 3Bé3nH0ro Heda. Co3Be3nus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX
BUJIMIMOE JIBUKEHUE.

Conxeunas cucrema.

Comnnrte. CoHeUHas! aKTUBHOCTD.

Ncrounuk sneprun ConHia u 3BE371.

3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. [(narpamma
«CHEKTPAJIBHBIN KJI1acC —
CBETUMOCTB». 3BE3/IbI ITIAaBHOU
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY ISl 3BE3]T
TJIaBHOM IOCJIEIOBATEIBHOCTH.
BHyTpennee ctpoeHue 3BE3.
CoBpeMeHHbIE MPEACTABICHHUS

O MPOUCXO0XKICHUHN U IBOIIOLUU
ConnHua u 3BE311. DTallbl )KU3HU
3BE3NL.

Mueunsi Ilyrs — Hama ['anaktuka.
[Tonoxenue u nBuxeHue ConHua

B ['aymakTuke. TUIIBI TaIAKTHK.
PaguoranakTukuy u KBazapsl.
YépHble IbIPHI B s/Ipax raJIaKTHK.

[ToaroroBka coobiieHMI 00 dTanax
pPa3BUTHUSI aCTPOHOMUH, O TPUKIIATHOM
1 MUPOBO33PEHYECKOM 3HAYEHUU
ACTPOHOMHUH, O METOJIaX MO ydeHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUAX B COBPEMEHHOM
ACTPOHOMUH.

N3yuenue coBpeMeHHbBIX
IIPEACTABIICHUNA O IPOUCX OKICHUU U
spomonnu CoJIHIIA U 3BE3I.
N3ydenue TUNIOB rajakTHK,
paauoragakTUK U KBa3aposB.
N3yduenue nBmkeHUs HEOSCHBIX Tel,
ABOJIFOLIMM 3BE3 M BceneHHom,
[IPOLIECCOB, MPOUCXOMASAIINX B 3BE3/1aX,
B 3BE3/IHBIX CHUCTEMAX,

B MEXTAIAKTHYECKOU CPEJIE,
MacIITaOHOM CTPYKTYpbl BcenenHoi.
OO0bsicHeHue pacipenus Beenennoi
Ha OCHOBE 3aKoHa Xa00J1a.
[ToaroroBka K 00CYXJICHUIO
HEPEIICHHBIX MTPOOJIEM acTPOHOMHUHM.
[IpoBenenue HaOmOICHUI
HEBOOPYKEHHBIM IJIa30M

C HUCTOJb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUN IS OTIpeeCHUS
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Paznen 6. O6o6maroniee NnoBTOpeHMne

6.1 Oo6ob6uatomiee 4
MOBTOpPEHUE

Bcenennas. Paciuupenue
Bcenennoii. 3akon Xa00ua.
Paz6eranue ramaktuk. Teopus
boneiioro B3peiBa. PenmkroBoe
U3JIy4CHHUE.

MacitaOHas cTpykTypa
Bcenennon. Meraranaktuka.
Hepeménnpie npobdieMbl
aCTPOHOMUH

O00011IeHHE U CUCTEMATU3aLUS
COJEpKaHUs pa3/IesioB Kypca
«Mexanukay», «MonekymnsipHas
¢u3KKa U TEPMOANHAMUKAY,
«QnexkTpoauHamukay, «Komnebanus
U BOJIHBIY», «OCHOBBI CIIELUATIBLHOM
TEOPUU OTHOCUTEIBHOCTI,
«KBanToBas puzukay, «IeMEHTHI
ACTPOHOMMH U aCTPOPUIUKM.
Ponb ¢usuku u actpoHOMUHU B
SKOHOMHYECKOM, TEXHOJIOTNYECKOM,
COLIMATILHOM M 3THYECKOM chepax
NEeATETbHOCTU YEIOBEKA, POJIb U
MECTO (PU3UKHU U ACTPOHOMUU

B COBPEMEHHOW HAYYHOU KapTUHE
MUpa, 3HAYEHUE ONUCATEIbHOM,

IIOJIOKEHUST HEOECHBIX O0BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ius CeBepHOro Mmonymapus

U SIPKUE 3BE3/IBI.

[IpoBenenre HaOMIOICHUI B TEIECKOM
Jlynsl, mianer, Maeunoro ITytu.
Yyactue B IMCKYCCUU O HEPEIIEHHBIX
npobsemMax aCTpOHOMHH

VYyacTtue B AUCKYCCUU O pOJIH PUUKH
Y aCTPOHOMMH B Pa3IMUHbIX chepax
JICATEILHOCTH YEI0BEKa.
[ToaroroBka cooOIIEHUI O MECTE
¢buznuecKkoi KapTUHBI MUPA B PATY
COBPEMEHHBIX MTPEACTABICHUN

0 IIpUpoze.

BrinonHenue yaeOHBIX 3a/1aHUM,
JEMOHCTPUPYIOIIUX OCBOCHUE
OCHOBHBIX MOHATHH, (YU3UIECKHUX
BEJIMYMH U 3aKOHOB Kypca (pU3uku
10-11 xmaccoB



Hroro no pazneny
PesepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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CHUCTEMATU3UPYIOLLEM,
O0BSICHUTEIBHOUN U
MPOrHOCTUYECKON (HYHKIIHIMA
bu3znueckor Teopuu, poib
du3nyecKon TEOpUH B
dbopMUpOBaHUM NIPEICTABIICHUIN
0 (hu3nuecKoil KapTUHE MUPaA, MECTO
buznuecKkoi KapTUHBI MUPA

B 0OLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NpEeCTaBICHUHN O MPUPOE
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