PaccmoTpeno
Ha 3acenanuu [LIMO

Pyxos. IIIMO
[Iportoxon 1

«17» 08.2023r.

MyHuIMnaapbHOE Ka3eHHOe 0011e00pa3oBaTeIbHOE YUPEKICHNE
«[Toporckas cpennsisi 001Ie00pa3oBaTe/IbHAs MIKOJIAY

CormnacoBaHo YTBepKaACHO
3aM. nupekropa no Y BP JUPEKTOPOM HIKOJIBI
«24 » 08. 2023r. npuka3 Ne 102-ox ot 24.08.2023r.
MYHMUMMNAJIBHOE KA3EHHOE MoanucaHo urppoBoI NOANUCHIO:
OBLLEOBPA3OBATE/IbHOE MYHULIVMATIbHOE KA3EHHOE
YYPEXOEHWE "MOPOICKAA OBLEOBPA30OBATE/IbHOE
CPEQHAA YUYPEXKIEHWE "MOPOrCKAA CPEAHASA
OBLLIEOBPA3OBATE/IbHASA OBLLEOBPA3OBATEJIbHAA LWWKONA"

LLIKONA" Jata: 2023.12.01 19:20:36 +08'00'

PabGouyast nporpamma y4e0HOro nmpeamera
«Dusuka»
nast 10 kiacca (60a30Bblil ypOBeHb)

PazpaboTtunk mporpaMmsl
yuutens ¢puzuxu bopucosa A.I'
nencrax 11 ger

c.ITopor,2023r



PaGouass mporpamma mo yueOHOMYy mnpenMery «®Dusukay (0a30BbI YpPOBEHbD)
(mpenmetHas 00macTh «EcTeCTBEHHO-HAYYHBIE TIPEIMETHI») BKIIOUYAET MOSCHUTEIHHYIO
3aMKCKy, COJEpKaHue OO0y4YeHHUs, IIIAHUPYEMbIE PE3YNIbTaThl OCBOSHUS IPOrPAMMBbI 10
bu3HKe, TEMATHICCKOE TUIAHUPOBAHUE.

[TosicHuTenbHas 3amucKa OTpakaeT OOIIME LeNd M 3a7aud U3ydeHHs] (U3HKH,
XapaKTEPUCTUKY TICUXOJOTHYECKHUX TMPEANOCHIIOK K €r0 M3YYCHHIO O0YyUYaroIIHMHUCH,
MECTO B CTPYKType yd4eOHOTo IIaHa, a TakXKe MOAXOAbl K OTOOPY COJep KaHws,
K ONPE/IETICHUIO IJIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxanue OO0y4YeHHsI PpaCKphIBa€T  COJECpKATEIbHBIC JIMHUH, KOTOPBIC
npeJIaratoTcsl AJis 00s13aTeIbHOT0 M3YYEeHHs] B KaXXIOM KJIacCe Ha YPOBHE CPEIHEro
o01ero ooOpazoBaHusl.

[Inanupyembie pe3yibTaThl OCBOCHHSI MPOTpaMMbl 1O (HU3MKE BKIIOYAIOT
JUYHOCTHBIC, METAIlPeJIMETHBIC PE3YJIbTAaThl 3a BECh IMEpPUOA OOYYCHHS Ha ypOBHE
cpemHero oomero o0pa3oBaHMs, a TaKXKe MPEIMETHBIC JOCTHIKEHUS OO0YydJaromerocs
3a KaXJIbIi ToJ] 00y4eHHUs.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usrke 6a30BOro ypoBHs Ha YpOBHE CpeIHEro 0011ero 0opa3zoBaHus
pa3paboTaHa Ha OCHOBE MOJOXKEHUIM U TpeOOBaHMI K pe3yjbTaTaM OCBOCHHSI OCHOBHOM
oOpazoBaTeinpbHON Tporpammbl, npenctaBieHHIXx B PI'OC COO, a Taxke ¢ yd€rom
benepanbHOl paboyeil mporpaMMbl BOCITUTAHUS U KOHUEMLMHU MTPENoiaBaHus yueOHOro
npenmera «®Pusnka» B 00pa30oBaTENbHBIX OpraHu3anmsx Poccuiickoit Denepannn,
peaM3yIONIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Coneprkanue mporpamMmbl 1o PU3MKE HAMPaBIeHO Ha POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTuHBI Mupa oOyuarommuxcs 10-11 kmaccoB mpu oOydeHMM HX (Pu3MKe
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOro mnonaxona. IIporpamma
no ¢usuke coorBercTBYyeT TpeboBanusM OI'OC COO k mIaHUpyeMbIM JTUYHOCTHBIM,
OpeIMETHBIM UM METalpEeIMETHBIM pe3ylbTaraM oOOydeHHus, a TakkKe YUYUTHIBAET
HEOOXOIUMOCTh pean3allid MEXKIPEAMETHBIX CBA3ed (U3MKH C €CTECTBEHHO-
HAayYHbIMU Y4YEOHBIMH TpeaMeTamMu. B Hell omnpenensitorcs OCHOBHBbIE LETU H3YYECHHS
¢u3vku Ha YpOBHE CpeaHero obmiero oOpa3oBaHUs, IUIAHUPYEMbIe Ppe3yJIbTaThl
OCBOCHHS Kypca (PU3HMKHU: JUYHOCTHBIE, METanpeIMETHbIE, IpeJIMeTHbIEe (Ha 0a30BOM
YPOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAET:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (hu3uku Ha 0a30BOM ypOBHE, B TOM
YuClie TPEAMETHBIE PE3YJIBTATHI IO F0JIlaM 00yUYEHUS;

coJiepkaHue yueOHoro npeamera « Pu3nkay 1o rogam 00yyeHusl.

[Iporpamma no ¢usuke MOXKET OBITh MCIONB30BAHA YUUTEISIMU KaK OCHOBA
JUIsL COCTaBJIeHUs1 cBoUX pabouux mporpamm. [lpu paspaborke paboueit mporpammbl



B TEMAaTUYECKOM TUIAHUPOBAHHUM JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH MCIOJIB30BaHUS
ANEKTPOHHBIX (UHU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SIBISIOMIMXCS y4eOHO-
METOJIMYECKUMHU MaTepragaMu (MyJIbTUMEAUIHBIE IPOrPAMMBI, 3JIEKTPOHHbBIE YYEOHUKH
U 3aJaYHUKH, DJCKTPOHHBIE OWONMMOTEKH, BUpPTyalbHbIE J1a00OpaTOPUU, HUTPOBBIE
IpOrpaMMBbl, KOJUIEKIUU LU(POBBIX 00pa3oBaTeNbHBIX PECYpPCOB), PEANTHU3YIOIIUMU
TUIAKTUYECKHE BO3MOXKHOCTH HWH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH,
CoJIep>KaHNe KOTOPBIX COOTBETCTBYET 3aKOHOAATENHCTBY 00 00pa30BaHUM.

[Iporpamma mo (u3MKE HE CKOBBIBAET TBOPYECKYID WHUIMATUBY YYHUTENEH WU
MPEIOCTABISET BO3MOXKHOCTH JUISl pEAM3alUU Pa3IMYHBbIX METOJUYECKUX MMOAXOI0B
K opraHu3anuud oOydeHus (pU3WMKe TpH YCIOBUU COXPAHEHHUS 0053aTeThbHON YacTh
COJIEp>KaHMs Kypca.

®du3rka Kak Hayka o HauOosee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaUeCTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIM BKJIQJ, B CHUCTEMY 3HAHHM
00 okpyxaromiem Mupe. LIKkonbHBIH Kypc (QU3HKM — CHUCTEMOOOpa3yrolui
IS €CTECTBEHHO-HAYYHBIX YIEOHBIX MPEAMETOB, IIOCKOIbKY (PU3NUYECKHE 3aKOHBI JIeKAT
B OCHOBE TIPOIICCCOB W SBJICHUW, HM3y4aeMbIX XHMHEH, Ouoyioruer, Quzndeckoit
reorpadgueit u acrpoHomueil. Mcnonb3oBaHue W aKTUBHOE MPUMEHEHUE (PUINYECKUX
3HAHMM OmpeNessieT XapakTep M pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOIHil B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, IIOJIyYEHUS] HOBBIX MaTEpHaJIOB
C 33JJaHHBIMM CBOWCTBaMHM M Jpyrux. M3ydenue (uU3MKH BHOCHUT OCHOBHOW BKJIAJ
B (QopMHUpOBaHME  €CTECTBEHHO-HAyYHOM  KapTHUHBI  MHpa  OOydYaromuxcs,
B (hopMHUpOBAHNE YMEHHUM IPUMEHATh HAYYHBIN METOJ] IO3HAHUS [IPH BBHIOJHEHUU UMU
y4eOHBIX HCCIIETOBaHU.

B ocHOBY kypca (pu3uKu A1 YpOBHSI CpeHEro o0uero 00pa3oBaHus MOJ0KEH P
ujei, KOTOpble MOXKHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoesa yenocmunocmu. B CcOOTBETCTBUM € HEW KypC SBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJAEPKHUT MaTepual M3 BCEX pa3/ieioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEM MaTepHall Kypca GU3HKU 00bEIUHEH
BOKpYr (Qu3nyeckux Teopuil. Benymmm B Kypce saBisercs (HOpMHpOBaHHE
MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U IOJE.

Hoesa eymanumapuszayuu. EE€ peanuzanus NOpeanojiaraéT HMCHOJIb30BAHUE
T'YMaHUTApHOT O MOTEHIMANA (PU3NIECKON HAYKH, OCMBICICHHE CBSI3U PA3BUTUS (PU3UKU
C pa3BUTHEM OOILECTBA, a TakKXe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonoti manpasnennocmu. Kypc GU3UKH Npeanonaraer 3HaAKOMCTBO
C IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTMYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs MoCpeICTBOM BBEACHUS JIEMEHTOB COAEPKaAHNUSA,
NOCBSIIEHHBIX HKOJIOTMYECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOpBIE  CBSI3aHbI
C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHM, a Takxke OOCYX ACHHS MPOoOJIeM palMOHAIBHOIO
MPUPOAOIOIB30BAHUS U SKOJIOTUYECKON O€30IaCHOCTH.



CrepXHEBBIMM 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CPEIHEro OOIIero
0o0pa3oBaHMs SIBISIIOTCS  (uU3MUeckue Teopuu ((popMHUpOBAHUE TMPEACTABICHUMN
O CTPYKTYpe MOCTPOECHUS (U3NYECKOM TEOpUH, poiH (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHLIMIIOB B COBPEMEHHBIX IPEACTaBICHUSIX O MPUPOJE, I'pPaHUIAX NPUMEHUMOCTHU
TEOpUH, /ISl ONMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (GU3MKH peaiu3yercsi Mpexae BCEro
3a CYET OpraHU3alui SKCIIEPUMEHTAIBHOM eaTenbHOCTH oOydaromuxcs. /s 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPBIE B MpOrpamMme o Gu3nKe 00beaMHEHbI
B OOMIMIA CIIMCOK YYEHUYECKHUX MPAaKTHUECKUX paboT. Brijenenue B ykazaHHOM MepeuHe
7abopaTopHBIX PAa0OT, MPOBOAUMBIX JUISI KOHTPOJIS W OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIBHOTO MPOIlecca UCXOAS U3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHauleHus kabuHeta ¢usuku. [Ipu sTom obecrieunBaercs oBilaJieHHUE 00Yy4arOIIUMUCS
YMEHUSMH  TNPOBOJUTh KOCBEHHBIE H3MEpPEHHUs, UCCIEJOBaHMS  3aBUCUMOCTEH
(¢u3nYecKuX BEIUYUH U IOCTAHOBKY OMBITOB 110 MPOBEPKE MPEITI0KEHHBIX THIIOTE3.

Bonbplioe BHUMaHuE yAENSETCS PELICHUI0 PACUETHBIX M KAuyeCTBEHHBIX 3ajad.
ITpu »TOM 111 pacuéTHBIX 3aJad HNPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO 3aJaHHOM
¢u3nyeckol  MOJENbIO, TMO3BOJSIOIIME  MPUMEHSATh  M3YyYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeia Kypca, TaK U MHTErpUpys 3HAHUS U3 pa3HBIX
pa3zaenoB. [ KadecTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHHUS Ha OObSICHEHHE
NPOTEKaHUsI (PU3NYECKUX SIBICHUI U MPOIIECCOB B OKPYKAIOLIEH >KU3HU, TPeOyromue
BbIOOpa GU3NYECKON MOIENTH IJISl CUTYaIlH MMPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ tpedoBanusimMu PI'OC COO k marepuaibHO-TEXHUYECKOMY
o0ecrieueHnIo yueOHoro npouecca 0a30Bblid ypOBEHb Kypca (PU3UKH HA YPOBHE CPETHETO
obmiero oOpa3oBaHUs OMKEH M3y4aThbCs B YCIOBUAX MPEIMETHOro KabmHeTa (HU3UKU
WIH B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunere Gpuszuku 101KHO OBITH HEOOXOAUMOE JTa00paTOPHOE 000PYIOBAHUE
JUIS BBINOJIHEHUSI YKAa3aHHBIX B Iporpamme Mo (U3MKE YYEHHUYECKUX IMPAKTHUYECKHUX
paboT U JEMOHCTPALIMOHHOE 000PYI0BaHHUE.

JleMOHCTpalnoHHOE 000pyA0BaHUE (POPMUPYETCS B COOTBETCTBUU C IMPUHLUIIOM
MUHUMAJIBHOM  JOCTaTOYHOCTH M O0OECIEYMBAET IOCTAHOBKY IE€PEUYUCICHHBIX
B MporpamMme Mo (pU3MKe KIHYEBBIX JEMOHCTpALMil JUIsl UCCIEIOBAHUS HM3y4aeMbIX
SIBJICHUH U MPOILIECCOB, SMIUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUUYECKHUX
IIPUMEHEHUM.

JlabopatopHoe oOopymoBaHWE I YYCHHUYECKHUX  MPAKTUYECKHX  padoT
dbopMupyeTcsi B BUJ€ TEMAaTUHYECKUX KOMIUIEKTOB U 00eclieurBaeTcs B pacyére OJHOro
KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaTuueckue KOMIUIEKTHI JabOpaToOpHOro
000py10BaHMS AOKHBI OBITH MOCTPOESHBI HA KOMITJIEKCHOM HCIIOJIb30BAHNUN aHAJIOTOBBIX
U 1UpPOBBIX MPUOOPOB, a TAaKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIE
U (pPOBBIX J1A0OPATOPHIA.

OCHOBHBIMH TEMSIMH HW3Yy4eHUs (GU3MKH B 0OImEeM 00pa30BaHUU SBISIOTCS:

dbopmMupoBaHruEe MHTEpEca M CTPEMIICHUS OOYYarOIIUXCS K HAyYHOMY H3YUEHHUIO
IPUPOJIBI, PA3BUTUE UX UHTEIUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;



pa3BUTHE TMPEACTABICHUH O HAYyYHOM METO/E MO3HaHUS U (OpMHUpPOBAHUE
HCCIIENOBATEIHCKOT0 OTHOICHUS K OKPYKAIOIIUM SIBIICHHSIM;

dbopMUpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3Yy4Y€HUS OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTATBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE YMEHUU OOBSICHATH SBJICHUS C MCIOJIb30BaHHEM (U3MUECKUX
3HAHUM U HAYYHBIX J0KAa3aTEIbCTB;

dbopMupoBaHue TMpeACTaBICHUH O poiau (GU3UKA [ Pa3BUTHUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHue STUX Leled oOecneunBaeTcsl pelIeHWeM CIEAYIOIUX —3ajad
B IIPOIIECCEe U3YUYEHUS Kypca PU3MKHU Ha YPOBHE CPEIHEr0 00111ero 00pa3oBaHMUs:

NpUOOPETeHHE CUCTEMBbl 3HaHUN 00 00X (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (U3HKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIIEMEHTHI acTPODU3UKH;

dbopMHUpOBaHNE YMEHHA MPUMEHSITH TEOPETUYCCKHUE 3HAHUA I OOBSICHEHHS
bu3NuecKuX SBJICHUA B TPUPOJAE M s TPUHATUS MPAKTUUYECKUX PEIICHUM
B IIOBCEJIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IUYHBIX 33/1ad C SBHO 3aJaHHOW (U3HUECKOU
MOJIENTbI0, 337124, MOIPAa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/jaHue (PU3UUECKOM MOJIENH,
aJICKBaTHOM YCJIOBHSM 3a]1a4H;

NOHUMaHUe PU3NYECKUX OCHOB U MPUHIIUIIOB AEHUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTUYECKHX TIPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJAAMHU CaMOCTOSITEIbHOTO IIAHUPOBAHUS W MPOBEIACHHS
(buU3HUECKUX AKCIIEPUMEHTOB, aHAJIM3a U MHTEPIpETali UHPOpPMALMU, ONpPEACIICHHUS
JOCTOBEPHOCTH TMOJIYYEHHOTO Pe3yabTaTa;

CO3MaHWE YCIOBHM JUIsl Pa3BUTHS YMEHUW TIPOEKTHO-UCCIIENOBATEIHCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obpazoBanus orBoaurcs 136 gacoB: B 10 kimacce — 68 uwacoB (2 waca B Hemenro),
B 11 Kknacce — 68 uyacoB (2 yaca B HEJEINIO).

[Ipennaraemsiii B mporpamMmme 1mo pu3uKe nepedeHb 1a00paTOPHBIX U MPAKTUIECKUX
paboT SABIAETCS PEKOMEHIOBAHHBIM, YIUTEIb JSIacT BEIOOP MPOBEACHHS J1a00PATOPHBIX
paboT U OMBITOB C YYETOM HHIUBUAYAIbHBIX OCOOCHHOCTEN 00 YyYarOIINXCS.

JIrobast paGouasi mporpaMma JOJKHA MOJTHOCTHIO BKIIIOUATh B C€0sl COJEpIKaHHE
JTaHHOW MPOTpaMMEbI TI0 (pr3uKe.

B otenbHbIX cnyyasx Kypc PU3nUKu 6a30BOro ypoBHs MOXKET U3y4yaThes B 00bEMe 204
yaca 3a aBa roma oOyuenus (3 u B mememo B 10 m 11 kmaccax). B atom ciydae
yBeITMUUBaeTCs He MeHee ueM 110 20 1 pe3epBHOE BpeMs, KOTOPOE HCTIONb3YETCsl YIUTEIeM
JUTSE U3y4YEHUs BOIIPOCOB, TECHO CBSI3AHHBIX C BBIOPAHHBIM MPOQUIEM OOydECHHS, U
YBEJIMYMBACTCS yueOHas Harpy3ka, OTBOJIMMAs Ha U3yUYCHUE MEXaHUKH, MOJIEKYIISIPHON
GUBUKKH W DJICKTPOJWHAMUKH, 3a CUET paCHIUPEHHS 4Yuciaa Ja0OopaTOpHBIX padboT
MCCIIEIOBATEIBCKOTO XapaKkTepa U YPOKOB PEIICHHUS] KAUEeCTBEHHBIX M PACYETHBIX 3a/1a4.



COAEPKXAHUE OBYYEHUASA

10 KJIACC
Pa3nen 1. ®u3nka 1 MeTOAbI HAYYHOT O O3HAHUS

®usnka — Hayka O npupoae. Haydnple METOIBI MO3HAHUSA OKPYKAIOLIETO MHUPA.
Pounb skcieprMeHnTa U TEOPUH B MPOLECCE MO3HAHMS PUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue (U3NUECKUX SBIEHUHA M npoueccoB. HaydHble THIOTE3bI.
dusznueckre 3aKOHbI M TEOpUU. ['paHUIIBI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSL.

Ponb u Mecto ¢pusuku B (hOpMHPOBAHUHM COBPEMEHHOM HAay4YHOW KapTHUHBI MHpA,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHanoroBble U HU(POBBIE U3MEPUTENBHBIE MPUOOPHI, KOMITBIOTEPHBIE JATUMKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe ABuKeHrne. OTHOCUTEILHOCTh MEXaHUYECKOTro IBMKeHus. CucrteMa
orcuéra. Tpaekropus.

[Tepemenienne, CKOPOCTh (CpEIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MaTepuagbHOW TOYKHM, WX MPOEKIUMHM HA OCH CHUCTEeMbl KoopauHar. CloxeHue
MEPEMEILEHHIN U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE TPSMOJMHEHHOE JABWXKEHHE. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MepEeMEIICHUs] MaTepUaIbHON
TOYKH OT BPEMEHH.

CBoOogHoe najeHue. Y CKopeHre CBOOOHOTO MaeHusI.

Kpusonunennoe newxkeHue. [[BHkeHHME MaTEpUAIbHOM TOYKH IO OKPYKHOCTH
C MOCTOSTHHOM 10 MOAYJIKO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JINHEHWHAS! CKOPOCTh. [lepuon
1 yactoTa oOpaiieHus. LlenTpocTpemMuTensHoe yCKOpEHHE.

TexHu4yeckre ycTpoOHCTBA M MPAKTUYECKOE NMPUMEHEHUE: CHUAOMETP, JBUKEHUE
CHapsJ0B, LICTIHBIE U PEMEHHBIE MTEpEIayu.

Jlemoncmpayuu

Mopenb cucTeMBbl OTCU€Ta, WUIIOCTpAlUs KHHEMATHYECKUX XapaKTePUCTUK
JBUKCHUSL.

[IpeoOpazoBanue ABMKEHUHN C UCTIOTH30BAHUEM MTPOCTHIX MEXaHU3MOB.

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

Habmronenne paBwkeHHs Tena, OpOIIEHHOTO IO YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3Mmepenne yckopeHHs CBOOOTHOTO ITaICHHMS.

Hanpasnenue ckopocTy npu JBUKEHUU MO OKPYKHOCTH.



Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomoi

N3ydyeHne HEpaBHOMEPHOIO JBWKEHHUS C LEJIbI0 OINPEIEIICHUS MIHOBEHHOMN
CKOPOCTH.

HUccnepoBaHne COOTHOMIEHUS MEXIY  NyTSAMH, HPOUJCHHBIMHA  TEJIOM
3a MOCJIEI0BATEIbHBIE PABHBIE POMEKYTKHA BPEMEHH IPH PABHOYCKOPEHHOM JIBMKEHUU
C Ha4aJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydueHne [BUKEHUS IIApUKa B BSI3KOM KUJKOCTH.

N3yuyenue nrkeHus Teia, OporeHHOro rOpU30HTaIBHO.

Tema 2. lunamuxa

[Iprammn otHocuTensHOCTH ['anmuied. IlepBeiid 3akoH Herorona. MHepumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HbroToHa
JUIS. MaTEpUAIbHON TOUKU. Tpernil 3akoH HproTOHA 17151 MaTepUaIbHBIX TOYEK.

3aKkoH BceMUpHOro tarorenus. Cuna tsoxkectu. [lepBasg kocMuueckasi CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbsl Tpenus (mokosi, CKoibxkeHus, kadeHusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOJbXEHUs U cuiia TpeHus nokos. Koadduument tpenus. Cuna
CONPOTHBIICHUS ITPU ABMKEHHUM TENA B )KUIKOCTH WM Ta3e.

[TocTynarensHOE U BpauaTesbHOE ABMKEHUE a0COIFOTHO TBEPAOIO TENA.

MOMEHT CHIIbI OTHOCHUTENBHO OCHU BpauieHus. [lnedo cumbl. YceimoBus paBHOBeCHs
TBEPAOIO TeNa.

TexHu4eckre ycTporucTBa U NMPAKTUIECKOE PUMEHEHNE: OAIINITHUKH, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIuu.

CpaBHeHME MacC B3aUMOAEHCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CnoxeHnue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMalluu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MMAJICHUH.

CpaBHeHUE CHJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKECHUS.

VY cnoBus paBHOBECUS TBEPAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomoi

N3yuenue npmxenus Opycka no HaKJIOHHOW MIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CWJI  YINPYTOCTH, BO3HUKAKOUIMX B INPYKHUHE U
pe3rHOBOM 00pa3iie, OT ux JaedopMalium.

HccenenoBanne yciaoBUN paBHOBECUS TBEPIOIO TENA, UMEIOLIEr0 OCh BPAILCHHUS.



Tema 3. 3akonsvl coxpanenus 6 MexaHuke

Nmmynbe MaTepuanbHON TOYKH (Tena), CUCTEMbl MaTepUaIbHBIX TOueK. Mmmynbse
CWIbl M WM3MEHEHUE HMIyJibca Tela. 3aKOH COXPAaHEHUs HMIyJibca. PeakTuBHOE
JIBHKEHUE.

PaGota cunbl. MOIHOCTE CHJTBI.

Kunernueckass »sHeprusi MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUM.

[TorenuuanbHast >Heprus. [loTeHnmanpHas >HEPrus ynpyro aeGopMupoBaHHON
npyxuHbl. [loTeHIInanbHas SHeprus Teja BOJMU3U MOBEPXHOCTH 3EMIIH.

[ToTennuanpHbIC M HETTOTEHITUATBHBIC CHITBI. CBsI3b PAa0OTHI HEMOTCHITMATBHBIX CHIT
C UI3MEHECHUEM MEXAHWYECKON YHEPTUU CUCTEMBI TEJ1. 3AKOH COXPAHECHUSI MEXaHUYECKON
SHEPTHH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHudyeckne yCTpOCTBA U NPAKTHUYECKOE MPUMEHEHUE: BOIAOMET, KONED,
MPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.
Jemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE OBIKEHUE.

[Tepexoa moTeHIIMATBLHON SHEPTHHN B KHHETHYECKYIO M 0OpaTHO.
Yuenuueckuii sxkcnepumenm, nabopamopnule padomul

N3yuenne abCoOMOTHO HEYNIPYTOTrO yiapa ¢ MOMOIIBIO IByX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanne cBs3M pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHWYECKOW SHEPTHH Tela
Ha MPUMEPE PACTSHKEHUS] PE3UHOBOIO JKI'YTa.

Pa3nen 3. MousiekyJsipHasi pu3MKa U TEPMOANHAMHUKA
Tema 1. Ocnogvl MoNEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUM M HUX OIMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBMKEHHS U
B3aUMOJICVCTBUS YaCTHUIl BEMIECTBA. MOJENN CTPOCHUS Ta30B, KUIKOCTEN U TBEPABIX TEI
1 00BSICHEHUE CBOMCTB BEIleCTBA HA OCHOBE 3TUX MoJjieeil. Macca u pa3Mepsl MOJIEKYII.
KonunuectBo BemectBa. [locTossHHass ABorapo.

TennoBoe paBHOBecue. Temmepatypa um e€ wusMmepenue. lllkama temmepartyp
Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETUYECKON
TEOPUM WICAIBLHOTO Ta3a. AOCOMIOTHASI TeMIIepaTypa Kak Mepa CpelHel KHHETUIECKON
SHEPrUU TEIUIOBOro ABWKEHUA yactull ra3a. lllkama tremnepatyp KenbBuna. ['a3zoBbie
3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [lansToHa. WM3omponeccsl
B HJICAJILHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe npencrabienue
M30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHudyeckue yCTpoNuCTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.



Jlemoncmpayuu

OnbITHI, AOKa3bIBAOIIME JUCKPETHOE CTPOCHHE BEIleCcTBa, poTorpaduu MoIeKyI
OPraHUYECKUX COCTMHECHUMN.

OmnbiThl 0 AUGPGY3UH KUTKOCTEN U ra30B.

Monens 6pOyHOBCKOTO ABMKCHHUS.

Mogensb onbita IlTepHa.

OnbIThI, TOKA3bIBAIOIIME CYLIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBUS.

Mopens, HILUTFOCTPUPYIOIIAs IPUPOY JAaBJICHUS T'a3a HA CTEHKU COCY/IA.

OnbITHI, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJ1€AIbHOIO I'a3a, U30IPOLIECCHI.
Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomoi

OmnpeneneHre Macchl BO3/lyXa B KJJaCCHOW KOMHATE HA OCHOBE U3MEPEHUI 00bEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPhl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXY ITapaMETPaMM COCTOSIHUS Pa3pEKEHHOI0 ra3a.

Tema 2. Ocnogbl mepmoounamuxu

TepMoauHamuueckass cucreMa. BHyTpeHHsss DHEprus TEepMOAWHAMUYECKOU
CUCTEMBI M criocoObl €€ u3MeHeHusa. KomnuecTBO TerioTel M padota. BHyTpenHss
DHEPIUsl OJHOATOMHOIO MJEAIBHOrO rasa. Buasl Temnonepenaydn: TEMIONpOBOJHOCTD,
KOHBEKIIMS, U3Jy4eHUe. YJelbHas TEIUIOEMKOCTh BemlecTBa. KoIM4YecTBO TEIUIOTHI
IIPU TeIUIONepeaye.

[Tonsitue 06 annadbataom nponecce. [lepBriii 3aKoH TepMoarHamMuKy. [Ipumenenue
MEpPBOro 3aKOHAa TEPMOJMHAMUKHM K wu3ompoueccaM. ['paduueckass HHTeprpeTanus
paboTHI raza.

Brtopoii 3akon Tepmonunamuku. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE.

Termnossie MamuHbl. [IpuHIMNBI AeiicTBUS TemoBbix MammH. [IpeoOpazoBanus
SHEPruU B TEIUIOBBIX MamnHaxX. Koo uuumeHT none3noro AeHCTBUS TEMIIOBOM MAIlIMHBI.
Huxn KapHo u ero xodp(UIIMEHT MOJEe3HOTO IEUCTBUA. DKOJIOTHYECKHE MPOOJIEeMbl
TEIJIOOHEPTETHUKU.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: IBUTATENb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEN 3HEPIUM Tejla IPU COBEPUICHUM pa0OThI: BBLIET MPOOKH
u3 OYTBUIKU MOJ JEHCTBUEM CXKATOrO BO3/yXa, HarpeBaHue 3¢dupa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUJIEOAEMOHCTpALs).

W3meHeHne BHYTpEHHEW SHEpPruM (TeMIlepaTypbl) Teja MpHU TeIulonepenaye.

OmneIT M0 a1nabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YILIHBIM OTHUBOM).

Mopnenu mnapoBoil TypOWHBI, JBUTATENsl BHYTPEHHETO CrOpaHMs, PEaKTUBHOIO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopisvie pabomul

HN3mepenune yaenbHON TEIIOEMKOCTH.



Tema 3. Aepecammuvie cocmosnnus eeuiecmea. Dazoewvle nepexoonl

ITapoobOpa3oBanne u KoHueHcanus. lcmapenne u kuneHue. AOCOMIOTHAas M
OTHOCUTENIbHAs BJIAXXHOCTh BO3ayxa. HacklmeHHbld mnap. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHUSI OT JTaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU3OTPOMNUS CBOMCTB
kpuctamioB. JKuakue kpucramibsl. CoBpemMeHHble Martepuanbl. l[lnaBienne wu
KpUCTAJTU3aIus. Y IeJbHasl TeIuioTa rmiaBieHus. Cyoaumanus.

YpaBHeHHE TETUIOBOrO OajaHca.

TexHu4yecKkre yCTpoMcTBa U MPAaKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUU TIOJIYyYECHHUS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIIE
HaHOMAaTepHAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kurnienue npu noHW>KEHHOM JIaBJICHUHU.

Cnoco0bl U3MEpEeHHS BIAXKHOCTH.

Habmronenne HarpeBanus U iaBJieHUS] KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpanys KpuCcTasuioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3Mepenre 0OTHOCUTENBHOM BIaQXKHOCTH BO3/1yXa.

Paznen 4. DiekTpoguHaMuKAa
Tema 1. Inekmpocmamuka

DJneKkTpu3aums Tell. DIEeKTpUUeCKuid 3apsia. JIBa BHIla 3IEKTPUYECKUX 3apsI0B.
[IpoBOTHUKH, AUANEKTPUKHA W MOJYNPOBOAHUKHU. 3aKOH COXPAHEHHUS IJIEKTPHUUYECKOTO
3apsiaa.

BsaumopneiictBue 3apsnoB. 3akoH Kyiona. TodeyHbI 3JIEKTpUUECKUN 3apsl.
Dnekrpuueckoe noje. Hanpssk€HHOCTH 351ekTprudeckoro noiist. [Ipuniun cyneprno3unuu
AJIEKTPUYECKUX TTOJIeH. JIMHNM HANPSIKEHHOCTHU SJIEKTPUYECKOTO TOJIA.

PabGora cun snekrpocratmyeckoro mnois. [loreHuman. Pa3HOCTh MOTEHIMANIOB.
I[IpOBOIHMKM U JOUANEKTPUKH B DJIEKTPOCTATHYECKOM Ioje. Jludnekrpuyeckas
MPOHUIIAEMOCTb.

OnekTpo€MKocTh. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHAEHCATOopa.

TexHuueckne YyCTPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JJIEKTPOCKOIL,
ANEKTPOMETP,  AJEKTPOCTATUYECKasl  3allluTa,  3a3€MIICHHE  DJIEKTPOIPUOOpPOB,
KOHJIEHCATOP, KONMMPOBAJIBHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHLKN AEHUCTBUS IIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpOBOIHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DIIeKTpOoCTaTHYECKas 3alUTa.
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JINDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTB NIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOPA OT IO IUIACTHH,
PACCTOSHUS MEXy HUMU U TUDJIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsLKEHHOI0 KOHJEHCaTopa.
Yuenuueckuii sxcnepumenm, n1abopamopuuvie pabomul

N3mepenne 3nekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannuwtit 31ekmpuueckuit mox. Toku 6 paznuunsix cpeoax

DIIEKTPUUYECKUM TOK. Y CJIOBHUSI CYIIECTBOBAHUS JIEKTPUIECKOr0 TOKa. McTouHuku
Toka. Cuia Toka. ITocTOsSIHHBIN TOK.

Hanpspxenne. 3akon OMa 15t ydacTKa LEMNu.

DJEKTPUUECKOE  COMPOTHUBJIIEHUE.  YJENbHOE  CONPOTUBJICHUE  BEIECTBA.
[TocnenoBarenpHOE, MapalIeaIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOJHUKOB.

Pabora anexTpudeckoro Toka. 3akoH [[xoyns—Jlenna. MOIHOCTh 3JIEKTPUYECKOTO
TOKa.

DIIEKTPOABIKYIIASI CUJIa M BHYTPEHHEE CONMPOTHUBJICHHE MCTOYHMKA TOKA. 3aKOH
Oma 11 MoTHOM (3aMKHYTOM) 3JIeKTpuueckou 1enu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAS! TPOBOJAUMOCTh TBEPBIX METAILIOB. 3aBUCUMOCThH COITPOTUBIICHUS
METaJIJIOB OT TemnepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIIEKTPUYECKNAN TOK B BakyyMe. CBOKCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAs MPOBOJUMOCTh MOJIYTIPOBOAHUKOB.
CgoiicTBa p—n-niepexoa. [ToaynpoBoIHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUM TOK B PACTBOPAX U PACIUIABAX JIEKTPOIUTOB. DIEKTPOJIUTHUECKAS
QUCCOLMALINS. DIEKTPOIIU3.

DneKTpruuecKkuii TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIbHBIN pa3ps.
Momnnus. [Ina3zma.

TexHu4uecKkne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOUHHKU TOKA, dJIEKTpOHArpeBaTelibHbIe MPUOOPHI, IJIEKTPOOCBETUTEIbHbIEC
npuOOpbl, TEPMOMETpP COMPOTUBIICHUS, BAKYyMHbIH JHOJ, TEPMHUCTOPHI U
(hoTOpE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue Cuitbl TOKa U HAIPSIKEHUS.

3aBUCUMOCTb COMPOTUBIICHUS HIUJIUHIPUIECKUX MPOBOAHUKOB OT JIJIUHBI, ITOIIAIH
MOIIEPEYHOr0 CEYEHUSI U MaTEpHUaa.

CMmenanHoe COeTIMHEHNE NPOBOJTHUKOB.

[Ipssmoe  u3Mepenue  snekTpoaBwXkyuier  cuibl.  KopoTrkoe — 3amblkaHue
rajbBaHUYECKOr 0 AJIEMEHTA U OLIEHKA BHYTPEHHET'O COMPOTUBIICHHUS.

3aBUCUMOCTH CONIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia 1 MpOBOAUMOCTb BO3/1yXa.

OIHOCTOPOHHSS TPOBOJIUMOCTH AUO/IA.
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Yyenuueckuii sxcnepumenm, 1ab6opamopusie pabomol

M3ydeHne cMemanHOro COeTUHEHHS PE3UCTOPOB.

N3mepenne HIeKTPOJABIKYIIEH CHUIIBI WCTOYHMKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHHUSI.

Habmonenue snektponusa.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢pusnku 6azoBoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢ yaéToM
COJIEpP KATENbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpaduy ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nonsmusi, CBSI3AHHBIE C M3YYEHHEM METOAOB HAaYy4YHOIO
MO3HAHMS: SIBJICHHE, HAYyYHBIH (pakT, runoresa, pusnueckas BeTUUYHHA, 3aKOH, TEOPHUS,
HaAO0JIIOICHNE, SKCIIEPUMEHT, MOAECINPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CHUCTEMbl ypaBHEHUH, JMHEWHas (GyHKIUA, Mmapadona,
runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI M HX
MIPOEKLIUH HAa OCH KOOPJIUHAT, CIIOAKEHHUE BEKTOPOB.

buonocus: mexanuyeckoe ABUKEHHE B KUBOM mpuponae, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHM3MOB (BHIbI TEIUIONEpPEAayuu, TEIIOBOE pPaBHOBECHE),
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPUPOJIE.

Xumus: UCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB W MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHASsI MAccCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH M Ta30B,
AIEKTPUUYECKUE CBOMCTBA METAJIIOB, SJIEKTPOIUTUYECKAS] AUCCOIMALIMS, TaJlbBaHUKA.

l'eoepaghus: BNaxXHOCTh BO3/IyXa, BETPBI, OApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHUE IBUKEHUN C HCIOIB30BAHHEM MEXAHM3MOB, YUET
TPEHUS B TEXHUKE, TMOJIIUIHUKNA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMITYyJbca
B TEXHHUKE (pakera, BOAOMET U APYrHe), ABUTATENIb BHYTPEHHETrO CropaHus, rmapoBas
TypOuHa, OBITOBOW XOJOIUIBbHUK, KOHJUIUOHED, TEXHOJIOTUU MOTYyUYE€HUS COBPEMEHHBIX
MaTepuagoB, B TOM YUCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHUECKas
3allldTa,  3a3€MJICHHE  JJEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIA  MpPHUHTED,
AJIEKTpOHArpeBaTelIbHble TPUOOPHI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenue yueOHoro mnpenvera «®DuszuKa» Ha YpPOBHE CpEAHEro OOIIEro
oOpa3oBaHus (0a30BBI ypOBEHb) JMOKHO OOECHEYHUTh JOCTHIKEHHE CIEIYIOIIUX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATbBI
JIM4HOCTHBIE pe3ynbTaThl OCBOECHMS yueOHoro mnpenmera «Dusuka» HAOHKHBI
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OTpakaTb TOTOBHOCTb U  CIIOCOOHOCTh  OOY4YarOUIUXCS  PYKOBOJCTBOBAThHCA
chopMUpOBAaHHOW BHYTpPEHHEW TMO3MUIMEH JIUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpPHUEHTAIIN, MO3UTUBHBIX BHYTPEHHUX YOCKICHUNU, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, pAaCIIUPEHUE >KU3HEHHOI'O0 OIbITa W ONbITa
NEATENIBHOCTA B TMPOLECCE peanr3aliy OCHOBHBIX HAIPABJIEHUNW BOCIHUTATEIbHOU
NEATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOTr0 BOCITUTAHMS:

C(OPMHPOBAHHOCTh T'PAKIAHCKOW MO3UIMH OOYYAOMIErocss KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUHCKOT0 OOIIECTBA;

NPUHATHE  TPAIUIMOHHBIX  OONICUENOBEYECKHX  T'YMAaHUCTHYECKUX U
JIEMOKPAaTUYECKHUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESITEIBHOCTh B HWHTEpPECaxX TIPa)IaHCKOTO
001ecTBa, y4aCTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3alluHy;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAIIHBIMA WHCTUTYTaMHU B COOTBETCTBHH C UX
(GYHKIUAMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JCATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMA:
c(hOpMHPOBAHHOCTh POCCUMUCKON IPaKIaHCKOW UIEHTUYHOCTH, NATPUOTHU3MA;
[IEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTH>KEHUSAM
POCCHMCKUX YUEHBIX B 007aCTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPaBCTBEHHOT'0 BOCIIMTAHMSA:

c(hOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbBI U LIEHHOCTH, B TOM YMUCJIE B
NEeATEIIbHOCTA YYEHOTO;

OCO3HAHME JJUYHOIO BKJIa/1a B TOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

4) 3¢TeTHYECKOT0 BOCITUTAHUSI:
3CTETHYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsi 3CTETHUKY HAYYHOTO TBOPUYECTBA,
npucyuero (GU3N4YECKoil HayKe;
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5) Tpy10BOr0 BOCIIHTAHMS :

UHTEpEC K pasnudHbiM chepaM TpodecCHOHATBLHON MeATeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DM3UKON M TEXHUKOH, YMEHHE COBEPINATh OCO3HAHHBIM BHIOOp Oyaymien
npodeccuu u peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTU (PU3UKH
Ha TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYeCcKOTro BOCTUTAHMSA:

c(hOpMHUPOBAHHOCTH HKOJIOIMUECKON KYJIbTYpPbI, OCO3HAHHUE TTI00AIBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILIECTBJICHUE JIEMCTBUIA B OKPYKAKOIIEH CPEIE HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

Pacmmpenne ompiTa AEATEIBHOCTH IKOJIOTMYECKOW HAIMPABICHHOCTH HAa OCHOBE
MMEIOLLUXCS 3HAHUM 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUSI:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HU3NUECKON HAYKHU;

OCO3HAHUE IEHHOCTU HAYYHOW JESATENbHOCTH, TOTOBHOCTH B IMPOLIECCE M3YUCHHUS
Gu3MKK  OCYIIECTBIATH  MPOEKTHYD U MCCIENOBATEIbCKYIO  JCSTEIbHOCTD
VHAMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiiCTBUS
ba3oBble joruyeckue 1eicTBUsA:

CaMOCTOSITEILHO (DOPMYJIMPOBATh U AKTYyaJIM3UPOBATH MPOOJIEMY, paccCMaTpuBaTh
€€ BCECTOPOHHE;

OTIPEEIATH LENH ACSITEIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX IOCTHIKCHHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS] B pacCMATPUBAEMBIX (DU3UYECKUX
SIBJIICHUSIX

pa3pabarbiBaTh IUIAH pEHICHUS NPoOJeMbl C Y4€TOM aHaliu3a HUMEIOIINXCS
MaTepHAIbHBIX U HEMAaTePUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
[EJIsIM, OLICHUBATh PUCKHU MOCIIECTBUNA JIEATEIbHOCTH;

KOOPJIWHUPOBATH W BBHITIONHATH PabOTy B YCIOBHSIX PEabHOTO, BUPTYAIHHOTO U
KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUHN KU3HEHHBIX MTPOOJIeM.

ba3oBble ucciienoBareibCKue AeiiCTBUS .

BJIQJCTh HAyYHOH TEPMUHOJOTHEH, KIFOYEBBIMH TOHATHAMH U  METOJaMH
(u3HUECKOi HayKH;

BJIQJIETh HaBBIKAMU y4eOHO-HCCIICIOBATEIbCKON M TPOCKTHOH JCATEIHLHOCTH
B obOsactu (pu3uKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TIOUCKY
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METOJIOB PEIICHUS 3a/1a4 (PU3NIECKOTO COJIePIKaHUsI, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MMO3HAHUS,

BJIQJIETh BUJAMH  JIEATEIBHOCTH 1O TIOJYyYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIpETAlnU, TPEoOPa30BAHUIO ¥ MPUMECHECHHUIO B PA3UYHBIX YUCOHBIX CUTYAIUSX,
B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JaCTH (HU3HKY;

BBISIBJISITH PUIMHHO-CIICACTBEHHBIC CBS3U U aKTyaJIU3UpPOBATh 3a7a49y, BBIJIBUTATH
TUNOoTe3y €€ perieHus, HAXOUTh aprYMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUA,
3a/1aBaTh MapaMeTPhl U KPUTEPUHU PEIICHHUS,

aQHAIM3UPOBATH TOJNYYEHHBIE B XOJIE€ PELICHUS 3a7a4d Pe3yJbTaThl, KPUTHUECKH
OILICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh W  (HOpMYyIUpOBaTh COOCTBEHHBIE 3aJadyd B  00Opa30BaTEIHHOM
JESTENbHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh IPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCHUTh 3HAaHWA 1O (U3WKE B  TPAKTUYECKYIO  00JIacTh
KU3HECATCILHOCTH,

yYMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPE/JIaraTh OPUTHHAIBHBIC TTOIXO/IBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE AThTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ unopmanueii:

BJIAJ€Th HABBIKAMU IOJY4YEHUS HHPOpMAUUMU  (PUINYECKOrO  COAEpIKaHUA
U3 HWCTOYHHMKOB pAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYILECTBIISATh IIOMCK, aHAJIN3,
CUCTEMATHU3alMI0 M HUHTEpHpeTanuio HHPOPMAlMU pa3Iu4HbIX BUAOB U (GopM
IIPEICTABIICHNUS;

OLICHMBATh JIOCTOBEPHOCTh MH(OpMAIUH;

UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJIOTHIA
B PpCEIICHWM KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W  OpPraHU3AIMOHHBIX 3a/1a4
C coOmogeHreM TpeOOBaHUN JPrOHOMHKH, TEXHUKH O€30MacCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBbIX M OTUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COAEpkKaHHUsS B PAa3NUUYHBIX Qopmarax ¢ yd€ToMm
Ha3HAauYeHUsd HMHQOpPMALMUKU U LEJIEBOM ayJIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (opMy
IIPE/ICTABIICHNS U BU3yaJIM3aLlUU.

KomMMmyHMKaTHBHBIC YHUBEpPCaJbHbIe y4eOHbIC eiiCTBHS:
OCYUIECTBIIATH OOLIEHUE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU AESATEIbHOCTH;
pacmo3HaBaTh MPEANOCHUTKYA KOHMIUKTHBIX CUTYAllUd U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3pEHHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;
MOHUMATh U UCIIOJIb30BATh MIPEUMYIIECTBA KOMaHTHOW U MHIUBUTyaJIbHON pabOTHI;
BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX JEHCTBUIA C y4ETOM OOIIUX UHTEPECOB,
Y BO3MOKHOCTEW Ka)J0r0 YICHA KOJJIEKTHUBA;
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MPUHUMATh 1€ COBMECTHOM JIESITEIbHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBATH
JNEUCTBUA MO €€ JOCTUKEHUIO: COCTABJIATH IUIAH JCUCTBUN, PACTIPEIEIISITh POJIK C YUYETOM
MHEHHUI yYaCTHUKOB, OOCYXK/IaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KA4YeCTBO CBOETO BKJAJa M KaXKJIOr0 YYaCTHHKAa KOMAaHJIbI B OOIIMIA
pe3yJabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLIEHWBAaTh WJECW C T[O3UWLUAM  HOBU3HBHI,
OPUTMHAIBLHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIITh MO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaILUsX,
MPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHble yHMBEpCaJbHbIe y4eOHbIC TCeHUCTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIIATH MO3HABATEIbHYIO JIEATEIIbHOCTh B 00JIACTH (PUBUKHU
U aCTpPOHOMUH, BBISIBISITH MPOOJIEMBbI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHbBIE
3a/1a4H;

CaMOCTOSITEJILHO COCTABJIATh IJIaH PEIICHUS PacUETHBIX W Kaue€CTBEHHBIX 3ajad,
IJIaH BBIMOJTHEHUS MPAKTUYECKOM paboThl C Y4ETOM MMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEOYTECHU;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPETOYTCHUL;

JIeJIaTh OCO3HAHHBIN BHIOOP, ApIrYMEHTUPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a PEIIEHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO SPYAUIMU B 00JacTH (HU3UKH,
MOCTOSIHHO TIOBBIIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYAIlUsSIM, BHOCHUTh KOPPEKTHBBI B JICSITEIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIAJICTh HABBIKAMH MTO3HABATEIILHON PEIICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX
JEHUCTBUHN U MBICIUTEIBHBIX TIPOIIECCOB, X PE3YIbTaTOB M OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pedIeKCUH TSl OIICHKUA CUTYaIllMH, BHIOOpA BEPHOTO
pEIICHNS;

YMETh OIEHUBATh PUCKU M CBOCBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUKCHHUIO;

IPUHAMATHh MOTHBBI M ApTYMEHTHI JPYTHUX MPU aHAIIA3E PE3YJIbTATOB NCATCILHOCTH;

NPUHUMATH ce0s, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI U @pTYMEHTBI IPYTUX MPHU aHATIN3E PE3YIbTATOB ACSITEIHHOCTH;

NpU3HABATh CBOE MPaBO M MPABO APYTHX Ha OIMTHOKH.

B mporecce mocTukeHUsT JMYHOCTHBIX PE3YJIHTATOB OCBOCHHS IMPOTPAMMBI
mo ¢u3uKe 9 YpPOBHSA CpeaHero oOmero oOpa3oBaHusi y  00y4arommxcs
COBEPIIEHCTBYETCS AMOIMOHAIILHBIT WHTEIUICKT, TIPEIITOJTar At N
c(hOPMUPOBAHHOCTB:
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CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHON AMOITMOHATILHOM c(ephl, OBITH
YBEpPEHHBIM B ceOe;

CaMOpETryJIMpPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTH aJallTUPOBATHCS K IMOLIMOHAIbHBIM
M3MEHEHUSIM U TIPOSIBISATHh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHM, BKIIOYAIOLIEH CTPEMJIEHUE K JAOCTHKEHHUIO LU H
yCIIeXy, ONTUMM3M, HHUIMATUBHOCTh, YMEHHME JICHCTBOBAaThb, MCXOJSl M3 CBOMX
BO3MOXKHOCTEH;

OMITaTHH, BKJIIOYANOIIEH CHOCOOHOCTh IOHHUMATh ASMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBIECHUN OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHMUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOUYAIONIMX CIOCOOHOCTh BBICTPAMBATh OTHOILICHUS
C IPYTUMHU JTIOJIbMH, 3a00TUTHCS, MPOSBIISATh HHTEPEC M pa3peiaTbh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K xoniy obyuyenuss B 10 kjacce mpeiaMeTHbIE Pe3ysibTaThl HA 0Aa30BOM YpOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpuUMepax poiib U MecTo (Uu3uKku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOW KapTUHbl MUpa, B pAa3BUTUA COBPEMEHHOW TEXHUKU U
TEXHOJIOI'MH, B IPAKTUYECKOU AECATEIBHOCTH JIFOIEH;

YUUTBHIBATh  TPAHUIIBl MNPUMEHEHUS  U3YUYCHHBIX  (PU3MYECKUX  MOJIETICH:
MaTepualibHasi TOYKa, WHEpIHMAlIbHAs CHCTeMa OTCYETa, aOCONOTHO TBEPAOE TENO,
WJCANIbHBIN Ta3, MOJAEIN CTPOCHHS Ta30B, XKUJIKOCTEW M TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUH 3apsij] Py perieHn GU3NIECKUX 3a/1ay;

pacrio3HaBath (U3MYECKUE SBJICHHS (TIPOLIECChI) U OOBACHATH HUX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA W
AJIEKTPOJIMHAMHUKNA: PABHOMEPHOE W PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUXEHUE,
CBOOO/IHOE TAJEHUE TEeJNl, ABUKEHUE IO OKPYKHOCTH, HWHEPLUs, B3aUMOJIECHCTBHE
ten, auddysus, OpOyHOBCKOE [BW)XEHHE, CTPOCHHE >KUAKOCTEH U TBEPIBIX TeEI,
U3MeHeHre o0BbEéMa TeNnm mNpu HarpeBaHUU (OXJIAKIEHWH), TEIUIOBOE PaBHOBECHE,
UCIIapeHNe, KOHAEHCAlNsl, TUIaBJIE€HNUE, KPUCTAIUIN3alNsl, KUIIEHUE, BIIAXKHOCTh BO3/1yXa,
MOBBIIICHUE JIABJICHUS ra3a MPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBA3b MEKIY
rnapaMeTpaMH COCTOSIHUSI Ta3a B M30Mpolieccax, JIEKTPU3alMs TENl, B3aUMOJACIHCTBUE
3aps1i0B;

OMKCHIBATH MEXAHUYECKOE JBIIKEHUE, UCIHOJb3ys (U3NUECKUE BEITUYMHBIL:
KOOpJAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, CUIA, UMITYJIbC
Telna, KUHETHUYEeCKas »HHEprus, IMOTCHIMAIbHAS DJHEpPrusi, MexaHudeckas paboTa,
MEXaHU4YeCKasi MOIIHOCTh; MIPU OMUCAHUM MPABWIBHO TPAKTOBATH (DM3UUYECKHUI CMBICI
UCIIOJIb3YeMBIX BEJIIMYMH, WX OOO3HAYEHUS W €IWHUIIBI, HAXOJUTHh (HOPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMU BEIMUMHAMU;
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OIKCHIBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TEN M TEIIOBBIE SIBJICHUS, UCIIOIb3YS
¢busnyecKkre BEMUYMHBI: IaBICHUE ra3a, TEMIEpaTypa, CPEAHssI KHHETUYECKas: SHEPTus
XA0THYECKOr0  JIBWJKEHUS MOJIEKYJ, CpEIHEKBaApaTUyHasi CKOPOCTb  MOJEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA 3HEprus, pabdora rasa, Ko3(Q(UIUEHT MOJIE3HOTrO
JEUCTBUSI TEIUIOBOTO JBUraTelNsl; NMPU ONHCAHUHU MPABUIBHO TPAKTOBATH (PU3MUECKUA
CMBIC UCTIOJB3YEMBIX BEIHYMH, WX O0O03HAUCHUS M EAMHMIIBI, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTMMH BEIMYMHAM;

OIKCHIBAaTh HM3YyUYEHHBIE SJIEKTPUUYECKHE CBOICTBA BEIIECTBA U JJICKTPUUYECKUE
ABJIEHUST (IPOLECChl), HUCHOIb3Ys (PU3MUECKHE BEIUYUHBI: DJIEKTPUUECKUM 3apsij,
ANEKTPUUYECKOE TOJIe, HANPSHKEHHOCTh MO, MOTEHIMAN, Pa3sHOCTh MOTEHIIHAJIOB;
IIPU OMMCAHUU MIPABUIIBHO TPAKTOBATh (PU3MUYECKUN CMBICI UCTIONIb3YEMbIX BETMYMH, UX
0003HAYCHHUS U €UHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIONINE JAHHYIO (PHM3UYECKYIO
BEIMUMHY C IPYTUMU BEIUYUHAMU;

aHAJIM3UPOBATh (PU3MUECKHE MTPOLIECCHI U SIBICHUS, UCTIONb3Ys PU3NUECKUE 3aKOHbI
W TNPUHLUIBL: 3aKOH BcemupHoro tsarorenus, |, Il u |l 3akonsr HbproToHa, 3akoH
COXpAaHEHHUS MEXAaHMYECKOW DHEpPrHM, 3aKOH COXpPaHEHHMsS HUMIYJbCa, IPUHIHUI
CYNEpHO3UIIMA CWUJI, TPUHLMUII PABHONPABUS WHEPIHUAIBHBIX CHCTEM OTCUéTa,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMSI BEIIECTBA, T'a30BbIE€ 3aKOHBI, CBA3b
CpedHell KWHETHYEeCKOW HHEPTruu TEIUIOBOTO JBIDKEHUS MOJEKYT C aOCONIOTHON
TEMIEepaTypoil, NepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMs AJIEKTPUUYECKOIO
3apsana, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTU4YECKOE BhIPAXKEHUE U YCIOBHS (IpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHHIIMIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pasziuyaTh YCIOBUS UX O€30MacHOr0 HCIIOJNb30BAaHUS B IOBCEIHEBHOU
KU3HU;

BBITMIOJTHATH YKCIIEPUMEHTHI MO0 UCCIIEOBAHUIO (DU3MUECKUX SBICHUN M MPOIECCOB
C HCHOJb30BAaHUEM INPSAMBIX, U KOCBEHHBIX HM3MEpPEHUH, NpU 3TOM (OpMYyIUPOBATH
npoOjeMy/3ajady M THUIOTE3y Y4YE€OHOTO OKCIEPUMEHTa, COOUpaTh YCTAHOBKY
U3 TIPEUI0KEHHOT0 000PY10BaHUS, POBOIUTH OIBIT U (HOPMYIIUPOBATH BHIBOJIBI;

OCYIIIECTBIISTh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NIECKUX BEIIMYUH, TIPU 3TOM
BBIOMpaTh ONTHUMANbHBIA CIMOCOO HM3MEPEHHS M HCIOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKH IMMOTPEIHOCTEN U3MEPEHUM;

MCCIIEZIOBATh 3aBUCUMOCTH MEXY (PU3MUECKUMH BEIMYUHAMH C MCIIOJIb30BAHUEM
OPSIMBIX U3MEPEHHH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTAThI
MOJTyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH B BUAE TaOIMUIl U TpaduKoB, IenaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

co0uro1aTh paBuiia 0€30MaCHOrO TPYAA IIPU MIPOBEIEHUH MCCIET0BaHUN B paMKax
y4eOHOI0 3KCHEPUMEHTa, Y4YEOHO-UCCIENOBATENbCKOM M IMPOEKTHON JEesATENbHOCTU
C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOT0 000PYI0BaHMS;

pemaTh pacy€THbIE 3a/a4u C SBHO 3aJaHHOM (PU3UYECKOW MOJENbIO, MCIIONb3Ys
(bu3nyeckue 3aKOHbI U MPUHIUIBI, HA OCHOBE aHaJln3a YCJIOBHS 3a7aul BHIOMPATh
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(U3HYECKYIO MOJIENb, BBIAEIATh (PU3NYECKHUE BEIWYUHBI U (DOPMYJIBI, HEOOXOAUMBIE
ISl €€ pelIeHus], IPOBOAUTh Pacy€Thl U OLIEHUBATH PEANIbHOCTD MOTYYEHHOI O 3HAYEHUS
(hU3UYECKON BEIUYHHBI,

pelarb KayeCTBEHHbIE 3aJayl: BBICTPAMBATh JIOTMYECKHM HENPOTHUBOPEUUBYIO
LENOYKY pAacCyXJEHU C ONOpod Ha M3YYCHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(bu3ndecKue SIBICHUS;

UCTOIb30BaTh NPU PEIICHWH Y4eOHBIX 3aJa4 COBPEMEHHbIE HMH(POPMAIMOHHBIC
TEXHOJOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHMS, HHTEpIPETAMUd M MPEACTaBICHUS
y4eOHOI 1 HAy4YHO-NONYJIAPHON HHPOpMaALUK, TOTYYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHYECKH aHATH3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

OPUBOJUTH MPUMEPHI BKJIaJAa POCCUHCKUX M 3apyOEkKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHUE HAYKU, OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOT UM,

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TOBCEJHEBHOW KU3HU
ist obecrieueHusi 0€30MACHOCTU TMPHU OOpallleHHH ¢ NPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBAMM, JJISi COXpPAHEHMsI 3/I0pOBbS M COOJIIOJICHHUS HOPM 3SKOJIOIMYECKOIo
TOBEJICHUS B OKPYKAIOIIEH CpeIe;

paboTaTh B IPYMIIE C BHIITOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJICH, IUIAHUPOBATD
paboTy TpyMNIbl, palMOHAIBHO pacHpelensaTh O00S3aHHOCTH M IUIAHUPOBATH
JESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlUsX, aJ€KBAaTHO OLIEHHWBATh BKJIAJ Ka)KJOro
U3 YYaCTHMKOB I'PYMIbl B PEIIEHUE pACCMAaTPUBAEMOM TPOOIIEMBI.

K xonmny o0yuenust B 11 kij1acce npenMeTHbIE pe3ysibTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Yy OOYUAIOIIHUXCA YMEHHUM:

JEMOHCTPUPOBATh Ha MpuUMepax pojib U MecTo (U3UKU B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpPA, B PA3BUTUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUW, B NPAKTUYECKON JEATENbHOCTH JIIOJEH, LETOCTHOCTh M E€AUHCTBO
(bu3HUecKoi KapTUHBI MUPA;

YUUTBIBaTh T'PAHUIBI MPUMEHEHUSI U3YYEHHBIX (PU3MUECKUX MOJENEH: TOYCUHbIN
ANEKTPUUYECKUI 3apsijl, dy4 CBETa, TOUEUHbIH UCTOYHUK CBETA, SJAEpHAsi MOJEIb aTOMa,
HYKJIOHHAsI MOJI€JIb @TOMHOI'O si/Ipa MpHU PelieHnH PU3NYECKHUX 3a]1ay;

pacrio3HaBath (U3UYECKHE SIBJICHUS (MPOIECChI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB JJIEKTPOJUHAMUKH W KBAHTOBOM (PU3MKHU: 3JEKTpUYECKas IPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHE
MarHuTOB, 3JIEKTPOMArHUTHAs WHIAYKUHUSA, JEHCTBUE MArHUTHOrO IOJISI Ha TPOBOJHUK
C TOKOM M [ABWXKYIIUMWACA 3apsll, DJEKTPOMArHUTHbIE KoOJIeOAaHWUS U  BOJHBI,
MPSIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA, OTPAKEHUE, MIPEIOMIICHUE, UHTep(hepeHIIus,
mubpakuys W TMOJSpU3alusg CBETa, JMCIEPCUs CBETa, (POTOAIEKTpUYECKU 3Pdekt
(boToaddexT), cBeToBOE aaBiIeHHWE, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa aToma
BOJOpPOZA, ECTECTBEHHASI U UCKYCCTBEHHAs! PaAMOAKTUBHOCT;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBA BeIIECTBA (DJIEKTPUUYECKHE, MAarHUTHEIE,
ONTHUYECKHE, BIEKTPUUYECKYIO MPOBOJUMOCTh PA3IHYHBIX CPEN) U 3JIEKTPOMArHUTHBIE
ABJICHUS (TPOIIECCHI), UCTIONB3YS (HU3UUECKUE BETMYMHBI: DIIEKTPUUECKHUM 3apsii, Cuiia
TOKA, OJJIEKTPUYECKOE HANPSIKEHHE, DJIIEKTPUYECKOE CONPOTUBIICHUE, Pa3HOCTH
MOTEHIINAJIOB, JIEKTPOABUKYIIAS CHUIa, paboTa TOKA, MHAYKIUS MAarHUTHOT'O TI0JIsI, CHJIa
Awmnepa, cwia JlopeHua, MHAIYKTUBHOCTb KAaTYIIKH, SHEPIHUs 3JIEKTPUUYECKOrO U
MarHuTHOTO MOJIEH, MIEPUOJ U YacTOTa KojeOaHui B KojeOaTenbHOM KOHTYpE, 3apsia U
CHWJIa TOKa B TMPOLECCE TAPMOHUYECKUX BJIEKTPOMArHUTHBIX KojiebaHui, (POKycHOe
pacCTOsIHME W ONTUYECKas CWIa JIMH3bL, NPH OINHWCAHUHM NPABWIBHO TPAKTOBATH
(bu3HYECKUil CMBICT MCHOJIb3YEMbIX BEJIMYUH, X 0003HAYEHUS U €IMHMUIIbI, YKA3bIBaTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C IPYTUMH BETUUMHAMU;

OINKCHIBATh M3yYEHHBbIE KBAHTOBBIE SIBJICHUSI U MPOLECCHI, UCTIONB3YS (HU3UUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTA CBETA, YHEPTUS
U UMIYJIbC (OTOHA, IEPUOJ MOTypaciaa, SHEPTusl CBsI3U aTOMHBIX sJI€p, PU ONMKUCAHUU
MPaBIJIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCIIOBb3YEMBIX BEIMYUH, UX 0003HAUCHUS U
CIMHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIIME JIAHHYIO (PU3UYECKYIO BEIUYUHY
C IPYTMMU BEJIMYMHAMU, BBIYUCIIATH 3HAYEHUE (PU3NYECKON BETMUUHBI;

aHAJIM3UPOBATh (PU3MUECKHE MTPOLIECCHI U SIBICHHUS, UCTIONb3Ys PUINUECKUE 3aKOHbI
Y NPUHLOMIBL: 3aK0H OMa, 3aKOHBI MTOCJIENOBATENBHOTO U NAPAJIIEIBHOIO COCIUHEHUS
IIPOBOJHUKOB, 3ak0oH Jlxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIUHU, 3aKOH
NPSIMOJIMHEWHOT'O0  PAacCIpOCTPAHEHMsI CBETA, 3aKOHbl OTPAKEHUS CBETa, 3aKOHbI
MPEJIOMJICHUST CBETa, ypaBHeHHEe OWHITeiHa nis dotodrddexra, 3aKOH COXpaHEHUS
DHEPIUM, 3aKOH COXPAHEHMS HMMITYJIbCAa, 3aKOH COXPAHEHMS DJIEKTPUYECKOrO 3apsja,
3aKOH COXpPAHEHUs] MaCcCOBOI'0 YHCJIA, TOCTYJIaThl bopa, 3aKOH pajinoaKTUBHOIO pacnaja,
OpyU 3TOM pa3iuvarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIPKEHHE U YCIOBHS (TpaHULIbl, 00JIACTH) IPUMEHUMOCTH;

ONpENENATh HANPABJICHUE BEKTOpAa HWHAYKIHWM MArHUTHOTO MOJs MPOBOAHUKA
C TOKOM, cuiibl Amnepa u cuiibl Jlopenua;

CTPOUTHh M OIHUCHIBaTh M300pa)KC€HHE, CO3/]aBa€MOE€ IUIOCKUM 3€pKajioM, TOHKOM
JINH30M;

BBITIOJIHATH AKCIIEPUMEHTHI 110 MCCIEA0BAaHUIO (PU3UUECKUX SBJIICHUNA U MPOIECCOB
C HCIOJb30BAaHUEM TPSAMBIX, U KOCBEHHBIX HM3MEpPEHUU: MpH 3TOM (HOPMYIUPOBATH
npobiemy/3afauy W THUIOTE3Y Y4eOHOro »HSKCIEpPUMEHTa, CcoOUpaTh YCTAHOBKY
U3 TIPEI0KEHHOT0 000Py10BaHUSs, POBOIUTH OIBIT U (POPMYIHUPOBATH BHIBOJBI;

OCYUIIECTBJIATH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYUH, MPU 3TOM
BBIOMPATh ONTHUMAJIbHBIA CIOCO0 HM3MEPEHUS M HCIOIb30BAaTh HM3BECTHHIE METObI
OLIEHKU MMOTPENTHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3MUECKUX BEJIMYMH C HUCIOJb30BAaHUEM TMPSIMBIX
U3MEpPEHUN: TPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJTyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIWYUH B BUJAE TaONHIl U TpaduKOB, IEnaTh
BBIBOJIBI I10 PE3yJIbTaTaM UCCIIEI0BAHNUS;
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coOJII01aTh MIpaBUIIa 0€30MaCHOr0 TPY/Aa MPU MPOBEJECHUHU UCCIIEIOBAHUN B paMKax
y4e0HOTr'0 JKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW U TPOEKTHOM JIEeATENbHOCTH
C MCMOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOMCTB U JJA0OPATOPHOTO 000PYI0BAHUS;

pemarh pacy€THbIC 3a/1aud C SIBHO 3aJaHHOW (DU3UYECKON MOJEIbI0, MCIOJIb3YS
(du3rUecKue 3aKOHBI W TPUHIUIIBI, HA OCHOBE aHajdW3a YCJIOBHUS 3a/Jaud BBIOMPATH
(U3HUECKYIO MOJIEINb, BBIJCNIATh (PU3NYECKUE BETUUYUHBI H (DOPMYITBI, HEOOXOAMMBIEC /IS
e pelIeHus, TPOBOAUTh PAcUYEThl M OIICHWBATh PEATbHOCTh IOJYYCHHOT'O 3HAYCHUS
(hU3UYECKON BEITMYMHBI,

pelaTh KayeCTBEHHBbIE 3aJlayM: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXJACHUM C OMOpOHM Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuzuYecKue SIBJICHNUS,

UCIIOJIb30BaTh TMPH PEIICHUH Y4YEOHBIX 3a/lad COBpPEeMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJIOTUM JUISl TIOMCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAIMA U TIPEICTaBICHUS
y4e0HOM 1 HAyYHO-TIONYJIIPHONU HH(OPMAITIH, TTOTYIEHHOW U3 Pa3IMIHBIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATh MOTy4YaeMyr0 HH()OPMAIIHIO;

OOBSCHATHh TPUHIINIBI JEHCTBHS MAIUH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pasnuyaTh yCIoOBUS WX 0€30MaCHOTO UCIIOJIb30BAHUS B TTOBCETHEBHOM KU3HU;

NPUBOJIUTH TMPUMEPHI BKJIaJa POCCUHUCKUX H 3apyOekKHBIX YUEHBIX-(HU3UKOB
B Pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHWS MO (U3WKE B TIOBCEAHEBHOW IKU3HU
st obecriedeHusi 0€30MACHOCTU MpU OOpallleHHH ¢ MpUOOpaMU U TEXHUYECKUMU
YCTPOWCTBAMH, JJII COXPAHEHUS 370POBbS U COOJIIOJCHUS HOPM OSKOJOTUYECKOTO
MOBECHUS B OKPY>KaIOIIEH Cpejie;

paboTaTh B TPYIIE C BHITOJHCHHEM PAa3JIMYHBIX COIMATBHBIX POJICH, TNTAHUPOBATh
paboTy TIpyMIbl, palMOHAIBHO PpACHPEAENaTh OO0S3aHHOCTH U IUIAHUPOBATh
JEATENBHOCTh B HECTAHJIAPTHBIX CHUTYAIlUAX, aJCKBATHO OIEHWBATh BKJAJ KaKIOTO
U3 YYaCTHUKOB TPYMIbI B PEIICHUE PACCMAaTPUBAEMOM MTPOOIIEMBI.
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TEMATHYECKOE ILLTAHUPOBAHHUE'

10 KJIACC
HaumenoBanue
Ne KonnuectBo OCHOBHBIE BUJIBI IEATEILHOCTHU
pa3aenoB U TeM [IporpamMmmHoe conepxkaHue
/11 4acoB 00yyJarommxcst

y4eOHOr o npeaMera

Pa3znen 1. ®usuka u MeToAbl HAYYHOT'O MIO3HAHUA

1.1 | ®usuka u MeToIbI 2 ®u3nka — HayKa O IPUPOJE. N3ydyeHnne HayyHbIX (AMIUPUYECKUX U
HAy4YHOTI'O IO3HAHUS HayuHble MeTOIbI MO3HAHUS TEOPETUYECKHX) METOIOB NTO3HAHUS
OKPY>KaloILEero Mupa. OKPY>KaloILEro Mupa.
Posnb 3kciepuMenTa u Teopun OO6cy:x1eHue rpaHull IPUMEHUMOCTH
B IIPOLIECCE MO3HAHUS IPUPOJIBI. (bu3HYECKUX 3aKOHOB U TEOPHIA.
OKCHepUMEHT B (PU3UKE. Pabora B rpymiie no noaroToBke
MonenupoBanue GU3NIECKUX KOPOTKHUX COOOIICHHI O pOJIH U MECTE
SABJIEHUM U ITporeccoB. Hayuneie (U3HMKY B HAYKE U B IPAKTUYECKON
runote3bl. Puzndeckue 3aKoHbl U NEeSITENIbHOCTU JTFOEH.
TeopuH. [ paHUIIbI NPUMEHUMOCTH JleMoHCTpanys aHaJoroBbIX U
¢uznyeckux 3aKoHOB. [Ipuniun IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB,
COOTBETCTBHSI. KOMITBIOTEPHBIX TaTYUKOB.
Ponb u Mmecto Gpusuku OcBoeHue OCHOBHBIX TPUEMOB PaObOTHI
B (hOpMHUPOBAHUHN COBPEMEHHOMU ¢ mudpoBoii 1abopaTopueit mo puznke
HAay4YHOU KapTHUHBI MUDA,
B [IPAKTUYECKOH JeATEIbHOCTH JIFO/IEH
Uroro no pazneny 2

! ITpu paspaGotke pabodeii IPOrpaMMBbI B TEMATHUECKOM [UTAHMUPOBAHHH JOJKHBI OBITh YUTCHBI BO3BMOYKHOCTH HCIIONB30BAHHS YIEKTPOHHBIX (IH(POBHIX)
00pa3oBaTeNbHBIX PECYPCOB, SBISIONINXCS yIeOHO-METOAMYECKUMH MaTepHaIaMHy, COJePKaHNE KOTOPBIX COOTBETCTBYET 3aKOHOIaTENLCTBY 00 00pa3oBaHuy.
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Paznen 2. MexaHuka

2.1

Kunematuka

MexaHn4eCcKOe IBUKECHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBwkenus. Cucrema orcuéra.
Tpaexropus.

[Tepemelienre, CKOPOCTh (CpeTHSSI
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MaTepUATTbLHON TOYKH,
UX MPOEKIUU HA OCU CUCTEMBbI
KoopauHat. ClioeHne
MEPEMEIIEHUMN U CII0KECHUE
CKOPOCTEH.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE
IIPSAMOJIMHENHOE JBHKCHHUE.
['paduku 3aBUCUIMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHHUS, TyTH U
MEPEMENIECHHS] MATEPUAIBHON TOUKHU
OT BPEMEHHU.

CBoOogHOE nmajieHue. Y CKOpeHue
CcBOOOIHOIO ITaJIEHUS.
KpuBonnHENHOE NBUKEHHE.
JIBI>KeHNEe MaTepUaIbHON TOUKHU
10 OKPY>KHOCTH C MOCTOSIHHOM T10
MOJIYJIIO CKOPOCTBIO. YTJI0Bas
CKOpOCTb, JINHEHHAs! CKOPOCTh.
[Tepuon u wactora oOparieHus.
LleHTpOoCTpEMUTENIBHOE YCKOPEHUE.
TexHu4yeckne yCTporucTBa U

IIpoBeneHne SKCIEPUMEHTA: U3YyUYECHHE
HEPaBHOMEPHOI'O ABUKEHUS C LIENBIO
OIPENETICHNUs] MTHOBEHHOM CKOPOCTH;
VCCIIEJOBAHNE COOTHOIIEHUS MEKIY
MyTSIMU, PONAEHHBIMU TETIOM

3a MOCJEA0BATENbHBIE PABHBIE
MPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBHKECHUU

C HA4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO;
M3Yy4YEHUE JIBXKEHUS [IApUKA B BA3KOU
JKUJIKOCTH; U3YYCHHE ABUKCHUS TEIIA,
OpOIIEHHOI0 TOPU30HTAIBHO.
OOBsiCHEHHE OCHOBHBIX MPUHITUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
TAKHUX KaK: CIIUJIOMETP, LEMHbBIE U
PEMEHHBIE TIEpeIaun IBUKECHUS;, U
yCIJIOBHIA UX 06€30MMacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM
KU3HU.

Peuienue pacu€rHbIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJICIIBIO

C UCTIOIB30BAHUEM OCHOBHBIX (hOPMYIT
KUHEMATHUKHU.

[TocTpoenue u ananus rpaduKoB
3aBUCUMOCTEM KMHEMAaTHYECKUX
BEJINYMH OT BPEMEHHU

JUISL PABHOMEPHOT'O
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IMPAKTHYCCKOC IIPUMCHCHUC!
CIINAOMCTP, ABMIKCHUC CHAPAOOB,
OCIIHBIC U pGMéHHBIG nepcaadu

Y PaBHOYCKOPEHHOT'O IIPSIMOJIMHEUHOTO
JBHKCHHUSL.

PacrioznaBanue pusnyeckux siBICHUIM
B YU4€OHBIX OMBITAX U OKpYKaromen
YKU3HU: PABHOMEPHOE U
PaBHOYCKOpPEHHOE MPSIMOJIUHENHOE
JBUKEHHE, CBOOOIHOE MaICHHE Tell,
JBHYKEHUE TIO OKPY>KHOCTH.

Onucanue MEXaHUYECKOr O ABUKEHUS
C MCIIOJIb30BAHUEM (DU3HUECKUX
BEJIMYMH: KOOPAUHATA, ITYTh,
NepeMEILEHHE, CKOPOCTh, YCKOPEHHE.
Pabora B rpynnax npu miaHupOBaHUH,
MIPOBEJICHUH U UHTEPHPETALUN
pe3ybTaTOB OIBITOB U aHATU3E
JIOTIOTHUTENIbHBIX UCTOYHUKOB
uH(pOpMaIUH TI0 TEME

2.2

JlnHamuka

IIpyHIUIT OTHOCUTEINBHOCTH
INanunes. [lepseiit 3akoH HproTOHA.
NueprmanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [lpunnun
cynepro3uuuu cui. Bropoi 3akoH

HrroToHa 114 MatepuaibHOM TOUYKH.

Tperunit 3akoH HproTOHA

IUTs1 MaTEPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHMS.
Cuna Tsoxectu. [lepas
KOCMMYECKast CKOPOCTb.

CpaBHEHUE MacC B3aUMOAECHCTBYIOIINX
TEN.

N3yueHne 3aBUCUMOCTH CUJIbI
yOPyTrocTu OT AedhopMaIiu; CpaBHCHHE
CHUJI TPEHUSI TIOKOSI, KAaUeHUS U
CKOJIbKEHUS.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBenenue s3xkcniepuMeHTa:
MCCIIEJOBAHUE 3aBUCUMOCTH CHUJI
YOPYTOCTH, BOZHUKAIOIIUX B MPYKUHE
Y PE3NHOBOM 00pasiie, OT UX
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Cuia ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunsl TpeHus (mokos,
CKOJIbKEHUS, KAUYEHUs ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIbKEHUS U cuila
TpeHus nokost. Koagduuumenr
TpeHud. Cuia COnpoTUBIICHUS
MIpY JIBUKEHUM TeJa B )KUIKOCTH
WJIM Ta3e.

IToctynaTtenbHOE U BpalllaTeIbHOE
JBUKEHUE aOCOTIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbl OTHOCUTEIBLHO OCH
BpaumeHus. [lneyo cuibl. Y cinoBus
paBHOBECHS TBEPAOTO TENA.
TexHuueckue ycTpoucTBa U
MPaKTHYECKOE IPUMEHEHUE:
MOAIIUITHUKY, TBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB

nedopMaIyy; H3y4eHUEe TBIKECHUS
Opycka 1o HAKJIOHHOM TIOCKOCTH;
MCCIIEOBAHUE YCIOBUI paBHOBECHS
TBEPAOIO TEJa, UMEIOLIETO OCh
BpAILCHHUS.

O0BbsacHeHue oco0eHHOCTEN
PaBHOMEPHOI'0 U PaBHOYCKOPEHHOT'O
MPSIMOJTMHEUHOTO IBUKEHUS,
CBOOOTHOTO MMaJIEHUs TEJ, TBUKEHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TATOTEHUS.

OObsicHEHHE OCHOBHBIX MPUHITUATIOBR
JIEUCTBUS TTOAIIUITHUKOB U X
MPAKTUYECKOTO TPUMEHECHHS.
OObsicHEHNE TBUKEHHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THpIX 3a/1a4 C IBHO
3aTAaHHOM (PU3MYECKOIN MOJICIIBIO

C HCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyI TUHAMUKH.

Pacno3naBanue pu3nuecKux siBJICHUM
B Y4€OHBIX OTBITAX U OKPYKArOIIeH
YKVU3HU: UHEPLUS, B3aUMOJECHCTBUE TEIL.
AHanu3 pU3N4ECKUX MPOIECCOB U
SBJICHUH C UCTIOJIb30BAHUEM 3aKOHOB U
MPUHLUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroToOHA,
MIPUHLIMIT CYTIEPIO3ULINU CHJI, IPUHIUIIL
PaBHOIIPABHOCTH UHEPIUATIbHBIX
CHCTEM OTCUYETa

2.3

3aKOHBI COXPaHEHHUS B
MEXaHUKE

Nmnynbsc MarepuanbHOW TOUKU
(Tena), cucTeMbl MaTepUATIbHBIX

To4yeK. IMIynbc CHiibl U U3MEHEHNE
MMITYJIbCa TeJa. 3aKOH COXPaHEHUS
MMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Pabota cuibl. MOITHOCTE CHJIBI.
Kunernueckas sneprus
MarepuainbHON TOUKHU. Teopema
00 U3MEHEHUH KUHETUYECKOMN
SHEPIUMU.

ITorennumanbHas SHEPrus.
[TorennuaneHast 3HEpPrust ynpyro
nehOpMUPOBAHHOMN MPY>KHHBI.
[ToreHumanbHas 3HEpPrus Tena
BOJIM3U MTOBEPXHOCTH 3€MIIH.
IloTeHnnuanapHbBIE U
HEIMOTEeHIMAJIbHbIE CUJIbl. CBS3b
pabOThl HETIOTEHIIMAIBHBIX CHJI
C U3MECHEHUEM MEXAaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXPaHEHUSI MEXaHUYECKOMN
SHEPIUH.

Yrpyrue u Heynpyrue

[IpoBeneHue SKCIIepUMEHTA: U3YUEHUE
a0COJIIOTHO HEYIIPYTOro yjaapa

C IOMOILBIO ABYX OJJMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJIEOBAHUE
CBSI3U Pa0OTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOUN YHEPTUH Tella

Ha IpUMEpPE PacTSHKEHUSI PE3UHOBOTO
KTyTa.

Ornenka aOCOMIOTHBIX M OTHOCUTEIIbHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIUYUH.

Pemenue pacu€THpIX 3a/1a4 C IBHO
3aIaHHOM (PU3NYECKON MOJIEINIbIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hopMyJT TMHAMUKH U 3aKOHOB
COXpaHEHMUS.

Pelienrie kayeCTBEHHBIX 3a/1a4

C OIOPOU Ha U3YUYEHHBIE B pa3Jiese
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS.

Onurcanne MEXaHUYeCKOro ABUKEHHUS C
UCIIOJIb30BaHUEM (PU3UYECKHUX BEITHYNH:
HUMITYJIBC Tela, KHHETHUYECKast SHEPIus,
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CTOJIKHOBEHHS.

TexHu4yeckrue yCTponCcTBa U
MPAKTUYECKOE TPUMEHCHHUE:
BOJIOMET, KONIEP, NPYKUHHBIN
MHACTOJIET, IBMKEHUE PAKET

MOTEHIIMAIbHAS YHEPT U, MEXaHUYeCKas
paboTa, MexaHu4YecKasi MOIIIHOCTb.
AHanu3 pU3NYeCcKux NpoLeccoB U
SIBJICHUH C MCIIOJb30BaHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOW SHEPTHUH,
3aKOHA COXPAHECHUS UMITYJIbCA.
OOBsiCHEHNE OCHOBHBIX MPUHITATIOBR
JICUCTBUS U MTPAKTUUYECKOTO
MPUMEHEHUS TEXHUUECKUX YCTPOUCTB,
TAaKUX KaK: BOJIOMET, KOIIED,
IIPYKUHHBIN IHUCTOJIET.

OOBsiCHEHHE ABUKEHUS PAKET C OMOPOit
Ha U3y4YCHHbIC (PU3NUECKHEe BEIMUHHBI 1
3aKOHBI MEXaHHKH.

Hcnonb3oBaHue Npu MOATOTOBKE
COOOIIEHUN O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUHN IS
MOMCKa, CTPYKTYpHUPOBAHUSI,
WHTEPIIpETAIlUU U MPECTABICHUS
nHOpMaIMK, KPUTHISCKUI aHATN3
nojiygaeMoi nHdopmaruu

IIpoBeneHre KOCBEHHBIX U3MEPECHUH,
HCCIICIOBAHUM 3aBUCUMOCTEHN
(bM3UYECKUX BEIIMYHH, IPOBEpPKa
MPEIJI0KEHHBIX TUIOTES

Hroro mo pazneny

18
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Pa3nen 3. MouiekyJisipHasi (pu3MKAa ¥ TEPMOJIMHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJ0KEHUS
MOJIEKYJIIPHO-KMHETUYECKON
TEOPHH U UX ONBITHOE 00OCHOBAHME.
bpoyHOBCKOE BMKEHME.
Huddysus. Xapakrep ABUKEHUS U
B3aUMOJIEMCTBUS YaCTUI] BEII[ECTBA.
Mogenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPIBIX TEN U
00BSICHEHHE CBOMCTB BEIllECTBA

Ha OCHOBE 3TUX Mojelie. Macca u
pa3Mepsl Mosekyll. KonnuectBo
BemiecTBa. [locTositHHas ABoraapo.
TerioBoe paBHOBECHE.
Temneparypa u €€ u3smMmepeHue.
[ITkana temmneparyp Llenbcus.
Mopenb uaeanbHOro rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUY€CKOMN
TEOPUH UJICATBHOIO rasa.
AOGcomoTHas TemMIepaTypa Kak Mepa
CpeaHel KNHETUYECKON SHEPrUn
TEIIOBOr0 ABMYKCHMS YaCTHII ra3a.
[ITkana remnieparyp KenbBuna.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneipona.

3akoH JlanpToHa. M3omporiecchl

[IpoBeneHue 3KCriepuMeEHTa:
OIpE/ICIICHHE MACChl BO31yXa

B KJIACCHOM KOMHAT€E Ha OCHOBE
u3MepeHnil 00bEMa KOMHATBHI, 1aBJICHHUS
Y TEMIIEPATYpPbI BO3yXa B HEM;
UCCIIEIOBAHNE 3aBUCUMOCTH MEXIY
napameTpaMu COCTOSIHUS Pa3peKeHHOr o
rasa.

Onenka abCOMOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEpPEeHNN (HU3NIECKUX
BEJIMYMH.

OOBbscHEHNE OCHOBHBIX MPUHIUIIOB
NeiCTBUI TepMOMeETpa U 0apoMeTpa u
YCIIOBHIA UX O€30MMacHOr0
MCIIOJIb30BaHUS B TOBCEAHEBHOMN
KU3HH.

Pacno3naBanue pu3nueckux sBICHUIN

B YUEOHBIX ONBITAX U OKPYXKaloLIei
Ku3HU: TUdPy3usi, O pOyHOBCKOE
JIBHYKEHUE.

Onucanue TEMIOBbIX SIBICHUM

C UCTIOJIb30BaHUEM (DHU3UUECKUX
BEJIMYMH: JJaBJICHUE ra3za, TeMIeparypa,
CpeIHsIsI KHHETUYeCKast SHEPTUsl
Xa0TUYECKOI O ABMUKEHUS MOJIEKYI,
CpEIHEKBaApaTUYHasi CKOPOCTh
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B UJICATIbHOM T'a3€ C HOCTOSTHHBIM
KOJIMYECTBOM BEILIECTBA.
['pacduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEpPMa, U30X0pa,
n3o0apa.

TexHu4yeckue yCTpoMCTBA U
MPAKTUYECKOE MPUMEHECHHE:
TEPMOMETp, OapoMeTp

MOJIEKYII.
AHanu3 QU3NYECKUx MpoLeccoB U
SIBIIGHUM ¢ ucnojib3oBaHueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeAHEN
KMHETUYECKOW DHEPTUH TEILUIOBOTO
JIBIDKCHHST MOJICKYJT ¢ A0OCOJIFOTHOM
TEMIIEPATYPOH.

Pelienne pacu€THbIX 3aa4 C SIBHO
3aIaHHOM (PU3NYECKON MOJIEIIbIO

C UCTIOIb30BAHUEM OCHOBHBIX
nosiockennit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOU (PU3UKH.

Pabota B rpynmnax npu rjiaHUpOBaHUH,
MIPOBEJICHUU U UHTEPIIPETALINU
PE3YJIBTATOB OIBITOB U aHAJIU3E
JOTIOJTHUTENIBHBIX UCTOYHUKOB
uH(pOpMaITUH 10 TeEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepMoanHamMuueckas CUCTEMA.
BuyTpeHHs1s sHEpTrUs
TEPMOAMHAMUYECKON CUCTEMBI U
CITOCOOBI €€ M3MCHECHHS.
KonnuecTBo TemioTs! u padora.
BHyTpeHHss 3HEprust 0THOATOMHOTO
HUAcaILHOrO raza. Buapl
TEIUIONEPENAYN: TEIUIONPOBOIHOCTD,
KOHBEKIYS, U3JIydEHHUE. Y IelIbHAs
TEMJIOEMKOCTh BEIIECTBA.

[IpoBeneHnEe SKCIEPUMEHTA: U3MEPEHUE
YAEIbHOU TETUIOEMKOCTH BEILIECTBA.
Orenka abCOMOTHBIX M OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEpEeHNN HU3NIECKUX
BEJINYUH.

N3y4yenune mozeneil napoBoil TypOUHBI,
JIBUraTelisi BHYyTPEHHET O CrOpaHusl,
PEaKTUBHOIO IBUTATES.

OOBsiCHEHHE PUHITUTIOB JACHCTBUS U
yCJI0BUH 0€30MaCHOI0 UCIIOIb30BaHUS
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KonmuecTBO TENMNOTHI

IIPU TEIIoNepeaaye.

[TonsiTue 06 agrabaTHOM TpoIiecce.
IlepBblii 3aKOH TEPMOAVMHAMUKH.
[Ipumenenue nepBoro 3akoHa
TEPMOJIMHAMUKH K U30MPOIECCaM.
['padmueckas uHTEpIpETAILIUSI
paboThl Ta3a.

BTopoii 3aK0H TEPMOAMHAMUKH.
HeobpaTtumMocTs nporneccos

B IIPUPOJIE.

TemoBbie MamuHbl. [IpUuHLIATIBL
JEICTBUS TEIUIOBBIX MAIlIMH.
IIpeobGpazoBanus SHEPTUN

B TEIJIOBBIX MallIMHAaX.
Koadunment nonesnoro nedcTpust
TEIJIOBOM MAILIUHBI.

[ukn Kapuo u ero korgdummert
IIOJIE3HOIO JEUCTBUS.
DKOJ0rnyecKue npoodieMbl
TEIJIOOHEPT ETUKU.

TexHu4eckne yCTpomucTBa U
MIPAKTUYECKOE MPUMEHEHUE:!
JBUTATENIb BHYTPEHHET O CTOPAHUS,
OBITOBOI XOJIOAUIIBHUK,
KOHJIULILOHEP

B IIOBCEIHECBHOM JKU3HU JIBUTATEIIS
BHYTPEHHET0 CrOpaHusi, OITOBOTO
XOJIOJUJIbHUKA, KOHIUITMOHEPA.
OnucaHue CBOMCTB TEN U TEILJIOBBIX
SIBJICHUM C MCIOJb30BaHUEM
(bU3UYECKUX BEJIUYUH: JaBJICHHUE ra3a,
TeMneparypa, KOJIu4eCTBO TEIIOTHI,
BHYTPEHHSISI DHEPrus, padoTa rasa.
Petienne pacu€THbBIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJICIIBbIO

C MCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HopMYyIT MOJIEKYJIIpHON (DU3UKHU U
TEPMOJIMHAMHUKH.

Penienne kaueCTBEHHBIX 3a/1a4

C OMOpPOW HA U3YUYEHHBIE B Pa3/IeIie
«MonekynsapHas Gpuzrka u
TEPMOJIMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHUSI.

Pabota B rpynmnax npu aHanmse
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB
uHpopMaIuu o Teme
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3.3

ArperaTHbie
COCTOSIHUSI BEIL[ECTBA.
da30BbIE IEPEXOABI

[TapooOpa3zoBanue u KOHAEHCAIHS.
Hcnapenue u kuneHue.
AOcooTHas 1 OTHOCUTENbHAs
BJIAKHOCTH BO3AyXa. HachIeHHbIM
nap. Y uenbHas TeIiora
napooOpa3oBaHusi. 3aBUCUMOCTD
TEMIIEPaTyPhl KUTICHUSI OT JaBJICHUS.
TBépnoe teno. Kpucramnmnueckue u
amop(dHbIie Tena. AHU30TPOIHUS
CBOWCTB KpUCTAILIOB. JKuakue
kpuctaiibl. COBpeMEHHbIE
Marepuansl. [InaBienue n
KpUCTAJTM3alus. Y JebHas TerioTa
riaieHus. Cyonumanus.
VYpaBHeHME TEIOBOro OanaHca.
TexHu4yeckrue yCTponcTBa U
MPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,
KJIOPUMETP, TEXHOJIOTUH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YHCIIE
HaHOMAaTepHUaJIOB,

Y HAHOTEXHOJIOTUU

[IpoBeneHre SKCIEPUMEHTA: U3MEPEHUE
OTHOCUTEIIbHOM BJIAXKHOCTHU BO31yXa.
OrneHka aOCOIIOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEpEeHNN (HU3NIECKUX
BEJINYHH.

N3y4yeHne CBOMCTB HACHIILIEHHBIX
1apoB, CIIOCOOOB U3MEPEHHUS
BJIAYKHOCTH

HaGnronenue kunenus rnpu
MOHUKEHHOM JIaBJICHUHU, HATPEBaHUS

Y TUIABJIEHUS KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicCHEHNE PUHIIUIIOB JIEHCTBUS U
yCJI0BUM 6€30MaCHOI0 UCIIOIb30BAHUS

B IMOBCEIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJJIOPUMETPA.

N3yueHne TEXHOJIOTUil oNy4eHust
COBPEMEHHBIX MaTEPHAIIOB, B TOM YHUCIIE
HaHOMAaTEpUaAJIOB.

Pelienne pacu€THbIX 3aa4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIIbIO

C UCTOJIb30BAHUEM YPaBHEHUS
TEIJIOBOro OajaHca.

Pelrenrie kKaueCTBEHHBIX 33/1a4

C OMOPOU Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SBJICHUS T10 TEME.
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PacnioznaBanmne pu3ndecKkux sBICHUIMI
B YYEOHBIX ONBITaX U OKPYKaIOIICH
KU3HU: Aedopmaliis TBEPIBIX TET,
HarpeBaHMUE U OXJIAXKJACHUE Tell,
M3MEHEHHUE arperaTHbIX COCTOSIHUN
BELIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (DOPMYIT MOJIEKYJISIPHOM
(Gu3nKH.

Hcnonp3oBanue HHPOPMaMOHHBIX
TEXHOJIOTUH JIJIs1 TIOUCKa,
CTPYKTYpHUPOBAaHMUsI, UHTEPIPETALUU U
npeacTaBiIeHus HH(OpMaLUU IpU
MOJICOTOBKE COOOIIEHUN O MPUMEHEHUHN
3aKOHOB MOJIEKYJIAPHON (PU3HKHU U
TEPMOANHAMUKYU B TEXHHUKE

Y TEXHOJIOTUSIX

Wroro no pazaeny 24
Paznesn 4. DiekTpogMHAMHUKA
4.1 | DnekTpocTaTuka 10 Onekrpuszanus Ten. Jnekrpudeckui | [IpoBeneHne sKCiepuMeHTa: U3MEpPEHUE

3apsia. [IBa Buaa aneKTpUYECKuX
3apsnoB. [IpoBogHuKY,
TURJIEKTPUKHU U TIOJIYITPOBOIHUKH.
3aKOH COXpaHEHHUsI FJIEKTPUUECKOTO
3apsaa.

B3aumojelicTBue 3aps10B. 3aKOH
Kyinona. ToyeuHbIl 37€KTPUIECKUI
3apsi. DNEKTPUUYECKOE TTOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
Ornenka abCOJIFOTHBIX 1 OTHOCUTEIIbHBIX
MOTPEUTHOCTENH U3MEPEHUHN (PU3NIECKUX
BEJTMYMH.

N3ydenue NpuHIUIIOB JEUCTBUS
AIIEKTPOCKOIIA, DIEKTPOMETPA,
KOHJIEHCATOopa.

W3y4yeHune npyuHIAIIOB ACHCTBUS
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Hanpsx€HHOCTB 3JIEKTPUUYECKOTO
nonst. [IpuHnun cynepno3uimu
AIEKTPUYECKUX MOoJIen. JInHun
HaIPSKEHHOCTU JJIEKTPUYECKOIO
OJISL.

PaGota cui anekTpocTaTudecKoro
nosist. [Torenuman. PazHocts
noTeHnuanoB. IIpoBoguuku n
IUDJIEKTPUKU B
AIEKTPOCTATUYECKOM I10JIE.
JlvanekTpuyeckas IpOHULIAEMOCTb.
OnekTpoéMkocTh. Konaencarop.
DIIEKTPOEMKOCTD MIOCKOTO
KOHJIEHCATOpa. DHEPTHUs
3apsKEHHOTO0 KOHAEHCATOpA.
TexHuueckue ycTpoucTBa U
MPaAKTUYECKOE NTPUMEHECHHUE:
AIEKTPOCKOIL, JJIIEKTPOMETD,
ANEKTPOCTATUYECKAS 3AILNTA,
3a3€MJIEHHUE JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHbBIN
amnmapar, CTpyWHBINA IIPUHTEP

U YCJIOBUH 0€3011aCHOT0 MPUMEHEHUS
B IPAKTUYECKOU KU3HH,
KOIMPOBAJIHOI'O anmnapara, CTpyHHOro
IpUHTEpA.

Paccmotrpenue ¢puznueckux OCHOBaHUMN
AJIEKTPOCTATUYECKOU 3aIUTHI U
3a3eMJICHUS JIEKTPOIIPUOOPOB.
Pemienne pacu€rHbIxX 3a71a4 ¢ SBHO
3aIaHHOM (PU3NYECKON MOJIEIIbIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYI DIIEKTPOCTATUKY.

Pemienne kauecTBEHHBIX 3a]1a4

C OIOpPOM Ha M3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nyecKue
SIBIICHUS DJIEKTPOCTATUKU.
PacnioznaBanue pusnyeckux sBIeHUI
B YYEOHBIX ONBITaX U OKPYXKaAIOIIEH
KU3HU: JIEKTPU3ALIUS Tell,
B3aUMOJICCTBHE 3apsJI0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMYIT
AIIEKTPOCTATUKH.

Onucanue n3y4eHHbIX CBOMCTB
BEIIECTBA U SJIEKTPUUECKUX SIBICHUM

C HCTIOJIh30BaHUEM (DU3HUECKUX
BEJIMYMH: DJIEKTPUUYECKUN 3apsi],
HaNPsHKEHHOCTD AJIEKTPUIECKOTO OIS,
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MOTEHIUAJI, PA3HOCTh MOTEHIINAJIOB,
BIIEKTPOEMKOCTb.

AHanu3 (pU3nYEecKuX MpoLEeCcCOB U
SBJICHUH C UCIIOJIb30BAHUEM
(U3MUYECKUX 3aKOHOB: 3aKOHA
COXPaHEHHS PJIEKTPUUECKOT O 3apsa,
3akoHa Kynona.

PaGora B rpymnmax npu aHanuse
JOTIOJIHUTENIBHBIX NCTOYHUKOB
uH(OpMaIIMK U TOATOTOBKE COOOIIEHUM
O MIPOSIBJIEHUU 3aKOHOB AJIEKTPOCTATUKHU
B OKpY>Karollel )KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

ITocTosTHHBIHI

DJIEKTPUUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIIEKTPUUYECKUAN TOK. Y CIIOBUS
CYILIECTBOBAHHUS SJIEKTPUUECKOTO
toka. crounuku Toka. Cuiia Toka.
ITocTOAHHBIN TOK.

Hanpsoxenue.

3akoH Oma 11 ydacTKa LIEeMH.
DIEKTPUUECKOE COITPOTUBJICHUE.

Y 1enbHO€e COPOTUBIICHUE
BenlecTna. [locnenoBarensHoe,
napajjielbHOe, CMEIIaHHOe
COEIMHEHNE MTPOBOTHUKOB.

Pabota 251eKTpruyecKkoro Toka.
3akoH Jlxoyns—Jlenna. MoiHocTh
ANEKTPUYECKOrO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YyUYECHUE
CMEILIAHHOTO COEIUHEHHS PE3UCTOPOB;
m3Mepenne JJ[C UCTOUHMKA TOKA U €TO
BHYTPEHHETO COITPOTUBIICHUS,
HaAOJII0ICHHUE AJIEKTPOIIU3A.

OreHka abCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEpEeHNN HU3NIECKUX
BEJINYMH.

OOBsicHeHHE PUHIIUTIOB IEUCTBUS U
yCIIOBUIA 6€30MacHOr0 MPUMEHEHUS
aMIIepMeTpa, BOJIBTMETPA, PEOCTAaTa,
VMCTOYHHUKOB TOKA,
AJEKTPOHATPEBATEIbHBIX U
AIIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DIEKTPOJABIKYIIAS CUIIA U
BHYTPEHHEE CONIPOTUBIICHUE
MCTOYHHUKA TOKA. 3akoH OMa

JUTSI TIOTHOM (3aMKHYTOM)
anexkTpudeckou nenu. Koporkoe
3aMbIKaHHE.

DIIEeKTpOHHASI TPOBOJIUMOCTD
TBEPABIX METAJIJIOB. 3ABUCHUMOCTh
CONPOTHBIICHUS METAJIJIOB

OT TEMIEPATYPBHI.
CBepXmpoBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyME.
CBoiicTBa JIEKTPOHHBIX TYyUYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U
pUMECHasi IPOBOJUMOCTh
MOJTyNPOBOAHUKOB. CBOKCTBA
p—Nn-niepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.
DNEeKTpUYECKU TOK B pacTBOpax u
paciuiaBax 3J1€KTPOJIUTOB.

3J’I€KTp0JII/ITI/I‘—IeCKa$I Jucconuanms.

DIEKTPOIu3.
DJIEKTPUUYECKUM TOK B ra3ax.
CamocToATeNbHBIN 1
HECAMOCTOSTEIIbHBIN pa3psl.
Momnnus. [1na3zma.
TexHnueckue ycTpoucTsa u

TEPMOMETPA CONMPOTHUBIICHUS,
BAKYYMHOT'O JMO/Aa, TEPMUCTOPOB U
(hOTOPE3UCTOPOB, MTOTYIPOBOTHUKOBBIX
JIUOJI0B, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C IBHO
3aTaHHOM (PU3MYECKON MOJICIIBIO

C UCITOJIb30BAHHEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTosTHHBIT
AIEKTPUYECKUN TOK.

PacnioznaBanue pusnyeckux siBICHUN
B YUCOHBIX OMBITaX U OKPYKaIOIIeH
JKA3HU: SJIEKTpUYECKas MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMUUYECKOE,
MarHuTHOE JEUCTBUS TOKA.

AHaIu3 2JIEKTPUUECKUX SIBJICHUMN U
MIPOLECCOB B LEISX MOCTOSIHHOT'O TOKA
C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEpPHOCTH
MOCJIEAOBATEIBLHOTO U APAJIICIIBHOTO
COEMHEHUS POBOJIHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue U3y4eHHBIX CBONCTB
BEILIECTB U JICKTPUUYECKUX SBJICHUM

C MCMOJIb30BaHUEM (PU3NYECKHUX
BEJIMYMH: SJIEKTPUUYECKUN 3apsijl, Cuiia
TOKQ, 3JICKTPUYECKOE HAIIPSKEHUE,
AIEKTPUYECKOE CONMPOTUBIICHHUE,
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11 KJIACC

HanmenoBanue
No KonnuectBo OCHOBHBIE BUJIBI JICSITETBHOCTH
pa3aenoB U TeM IIporpamMmMHO€ coziepkaHue
n/m 9acoB o0yJaronmxcs
y4eOHOT 0 npeaMeTa
Paznen 1. DnekTpoauHaMHUKA
1.1 | MarauTHoOe 10J]e€. 11 [TocTostHHBIE MarHUTHI. [IpoBeneHue SKCIIEPUMEHTA: U3YUEHHUE

DneKTpOMarHuTHas
WUHTYKIUS

BzaumopeiicTBrE ITOCTOSIHHBIX
Mar"HuToB. MarHuTHoe noiJie.
BekTop MarHMTHOM MHAYKIMUH.
[IprHIMT cynieprnio3uuun
MarHuTHBIX mToneu. JInanum
MarHuTHOM MHaykuuu. Kaptuna
JIMHUA MAarHUTHOW UHAYKIAH TTOJIS
ITOCTOSIHHBIX MarHuTOB.
MarauTHoe 1osie TpoBOJHUKA

¢ TokoM. KapTuHa TMHUNA UHAYKIIUU
MarHUTHOT'O MO JJIUHHOTO
MPSAMOr0 NPOBOJIHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT DpcTeaa.
BzaumonenicTBre NpOBOJHUKOB

C TOKOM.

Cuiia Amnepa, €€ MOlyJb U
HampaBJICHHUE.

Cuna Jlopenia, e€ Moaysb U
HanpasJjeHUE. [ BrKeHuE
3apsHKEHHOM YaCTHIIbI

MAarHMATHOI'O MOJS KATYIIKHU C TOKOM;
MCCIIEOBAHNE JEUCTBUS TOCTOSIHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
HCCIIEIOBAHUE SIBJICHUS
AIEKTPOMArHUTHOM MHIAYKIINH.

OneHka abCOMIOTHBIX U OTHOCUTEIbHBIX
NOrPEIIHOCTEN U3MepEeHU PU3NUECKUX
BEJINYMH.

OObsicHEeHNE PUHIIUAIIOB 1EUCTBUS U
yCIIOBUI 6€30MacHOr0 MPUMEHEHHUS
NOCTOSIHHBIX MarHUTOB,
JJIIEKTPOMArHUTOB, JJIEKTPOIBUIATEIS,
YCKOPHUTEJEN JIIEMEHTAPHBIX YaCTHIL,
VHYKIAOHHOM IEYU.

Pemrenvie pacu€rHbIX 3a1a4

Ha NpUMeHeHne (popMys TEMBI
«MarHuTtHoe nosue. JIeKTpOMarHuTHas
VHIYKIMS.

Pemrenne kayeCcTBEHHBIX 3a/1a4

C OIIOPOM HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
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B OJJHOPOJHOM MAarHUTHOM IIOJI€.
Pa6ora cumer Jlopenna.

SIBneHune 3JIeKTpOMarHUTHOM
uHayKnuu. [1oTok BekTopa
MarHUTHOW UHAYKIIWH.
DJIEKTPOABIKYILAS CUJIa MHIYKITUH.
3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe anekTpuueckoe moie.
DIIEKTPOABIKYIIAS CUJIAa UHIAYKIIUU
B IMPOBOJIHUKE, ABUKYIIEMCS
MOCTYIATEIbHO B OJJHOPOJHOM
MariuTHOM IOJIC.

[Ipasuno Jlenna.

NunykTtuBHOCTS. fBIICHUE
CaMOMHIYKIHH. DIEKTPOBIKYIIAS
CHJIa CAMOUHIYKIIUU.

DHEPrusi MAarHUTHOTO TTOJIST KaTYIIKH
C TOKOM.

DIIEKTPOMAarHuTHOE TOJIE.
TexHu4yeckue yCTpomuCcTBa U
MIPAKTUYECKOE MPUMEHEHUE:
IIOCTOSIHHBIEC MarHUThI,
AJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII,
WHJYKIIMOHHAS TI€Yb

SIBJICHUS TEMBI «MarauTHOE moJe.
DJIEKTpOMAarHUuTHAs UHIYKIUS.
OmnpeneneHue HaINpaBJICHUS BEKTOPa
WHIYKIUX MAarHATHOTO TOJIs
MIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa
u cwibl Jlopenua.

PacmoznaBanue Gpu3nyueckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaroIIei
YKH3HM: B3aUMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHuTHAs MHAYKITUS,
JIEMCTBUE MAarHUTHOT'O TI0JIS Ha
MPOBOJHUK C TOKOM U JBHXKYIIUICA
3aps.

AHaIu3 3JeKTPOMArHUTHBIX SIBJICHUU
C HCTOJIb30BaHHUEM 3aKOHA
3JIEKTPOMArHUTHOM WUHAYKIIVH.
OnucaHnue U3y4eHHBIX CBOMCTB
BEIIECTB 1 JICKTPOMATrHUTHBIX
SIBIICHUH C MCIOJIb30BAaHUEM
(U3HYEeCKUX BETMYWH: WHAYKITUSI
MarHuTHOIO MoJisi, cujia AMmepa, cuiia
JlopeHiia, ”HAYKTUBHOCTh KaTYIIKH,
SHEPTUs JIEKTPUUECKOr0 U MAarHUTHOTO
MoJIeH

Hroro mo pazneny

11
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Paznen 2. Kosie0anus v BOJHBI

2.1

MexaHn4deckue u
AIIEKTPOMAarHUTHBIC
KoJIcOaHUS

KonebarenpHas cucrema.
CB0OOO/IHbIE MEXaHHUYECKUE
koneOanus. ['apmonnyeckue
konebanus. [lepuon, gactora,
amIuaTyza u (paza KoseOaHuH.
[IpyXVHHBIN MASITHUK.
MaremaTH4ECKU MasATHUK.
YpaBHEHHE TaPMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHepruu
IIpY TAPMOHUYECKHUX KOJICOAHUSX.
KonebarenbHbIit KOHTYP.
CB0OOHBIE ATIEKTPOMATHUTHBIE
KoJie0aHus B UACaIbHOM
Kosie0aTeIbHOM KOHTYpE. AHaIOTus
MEXIy MEXaHMYECKIUMU U

QJICKTPOMAariHuTHBIMHU KoJeOaHUsAMH.

®opmyna ToMcoHa. 3aKoH
COXpaHEHHUS YHEPTUU B UACATHHOM
Kosie0aTeIbHOM KOHTYpE.
[Ipencrasienue o 3aTyXaromux
KosieOaHusx. BeIHYXICHHBIC
MEXaHUYeCKHUe KojaeOaHusl.
Pe3onaHc. BeiHyX1€HHBIE
AIEKTPOMArHUTHBIC KOJIeOaHMs.
[IepeMeHHBIN TOK.

Cunycon1anbHbI IEPEMEHHBIA TOK.

UccnenoBanne napaMeTpoB
Kos1e0aTeIbHON CUCTEMBI — TIEPHO/IA,
YaCTOThI, AMIUIUTY/IbI U (ha3bl
KoseOanuit (Mpy>KUHHBIN W/WIH
MaTeMaTUYECKU MasiTHUK).
Habmronenue 3aTyxaromux KojaeOaHuH.
HccnenoBanne CBOMCTB BBIHYKAECHHBIX
KOJIeOaHMIA.

HaGnronenue pe3onanca.

[IpoBeneHune 3KcriepuMeEHTa:
UCCJIEA0BaHNE 3aBUCMMOCTH IEpUoaa
MaJbIX KoJIeOaHUI Ipy3a HA HUTU

OT JIJIMHBI HUTU U MAaccChl Irpy3a;
MCCJIEI0BAaHUE IEPEMEHHOr0 TOKA

B LIENIH U3 TIOCJIEIOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTYIIKH
U PE3UCTOpA.

OrnieHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHU (HU3UUECKUX
BEJIUYHH.

OObsicHEeHUE PUHLIUIIOB ACHCTBUS U
YCJIOBUHM 0€30MaCHOTr0 MPUMEHEHUS
AIEKTPUYECKOr0 3BOHKA, TEHEPATOPA
MEPEMEHHOI0 TOKA, TUHUH
ANEKTponepeaay.

Pelrenrie pacu€THbIX 3a7a4 C SIBHO
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MOoIIHOCTh IEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIOIIEE

3HAYCHUC CHUJIbI TOKA X HAIIPSAKCHHUA.

Tpancdopmarop. IIpon3BoacTso,
nepeaayda u norpedieHue
ANEKTPUYECKOU IHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIpH MPOU3BOJACTBEC IJICKTPOIHCPIUU.

KynbTypa ucnonabp30BaHus
AIEKTPOIHEPTHUH B ITIOBCETHEBHOMN
KU3HU.

TexHu4yeckue ycTpomucTBa u
NPAKTUYECKOE ITPUMEHEHUE:
ANEKTPUYECKUHN 3BOHOK, TEHEPATOP
[IEPEMEHHOT0 TOKA, JIMHUU
ANIEKTpoIepenay

3aIaHHOM (PU3HUECKOI MOJICITBIO

C HCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJI, ONHUCHIBAIOIIIAX
MEXaHUYECKHE U DJIEKTPOMArHUTHbBIC
KoJie0aHusl.

Onucanne MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX KOJIEOaHMI

C UCTIONIb30BaHUEM (DU3UYECKUX
BEJIMYMH: TICPHOJ] M YacTOTa
KoseOaHmii, aMIIuTyaa u asza
KojieOaHuM, 3aps1 U CUjla TOKa

B TAPMOHUYECKHUX JIEKTPOMATrHUTHBIX
KOJIeOaHUSX.

Perenne kauecTBEHHBIX 3a/1a4

C OIIOPOW HA M3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAIOIIIHEC
MEXaHUYECKHE U DJIEKTPOMArHUTHbBIC
KoJIeOaHusl.

Pabota B rpynmax mpu riaHupOBAHUH,
MIPOBEICHUH U UHTEPIPETALUN
PE3YNIBTATOB OIBITOB, U AHATN3E
JIOTIOTHUTENIbHBIX HCTOYHUKOB
uH(pOpMaIUK IO TEME

2.2

MexaHn4deckue u
AIEKTPOMATrHUTHBIE
BOJTHBI

MexaHn4ecKue BOIHBI, YCIOBUS
pacnpoctpanenus. [lepuoz.
CKOpoCTh pacnpoCTpaHEHUs U
JUIMHA BOJHBL. [lonepeunsie u

N3ydyenune oOpa3zoBaHus u
pacTipocTpaHeHUs TOTIEPEYHBIX U
MIPOJIOJIBHBIX BOJTH.

HaGmronenune orpaxeHus
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PO OJIbHBIE BOJIHBI.
WNurepdepenuus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DneKTpOMarHUTHbIE BOJIHBI.

Y ci10BUs U3ITy4EeHUA
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHast
opueHTaIus BeKTopoB E, B,

V B 3JIEKTPOMArHUTHOW BOJIHE.
CBolicTBa 2JIIEKTPOMAarHUTHBIX BOJIH:
OTpaKEHUE, NPEIIOMIICHHUE,
noJsipu3anus, AudpaKius,
untepdepenuus. CKopocTb
ANIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHHIX BOJIH.
[IpuMeHeHne 37eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paAUOCBS3H U
TeneBuaeHus. Pagnonokanus.
DJIEKTPOMATHUTHOE 3arpsI3HEHNE
OKpY’KaroUIen Cpebl.

TexHu4ueckne yCTponucTBa u
NPaKTHYECKOE IPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPAa3BYKOBAas IUArHOCTHUKA

B TEXHHMKE U MEIMIIMHE, pajap,

1 TIPEJIOMJICHUSI, HHTEpPEPEHITNN U
T pakiu MEXaHUIECKUX BOJH.

Halntonenue cBsizu rpOMKOCTH 3BYKa U

BBICOTHI TOHA C aMIUTUTYJI0U U
4acTOTOM KoJieOaHu, 3ByKOBOTO
pe30HaHca.

HccnenoBanne cBOWCTB
AIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
MpeIoMIICHHE, TIOIpU3aIus,
nudpaxiys, THTEpPEpeHIIHs.
N3yueHue ycinoBui U3ITy4EHHUs
AJIEKTPOMArHUTHBIX BOJH, B3AUMHOMN
OopHeHTaIuu BeKTopoB E, B,

V B 3JIEKTPOMArHUTHOW BOJIHE.
N3yuenue npumeHeHus
AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHNE IPUHLUIIOB IEUCTBUS U
yCIIOBU 0€3011acCHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
yJIBbTPAa3BYKOBOM JTUAarHOCTHKHU

B TEXHUKE U MEIUIIUHE, pajiapa,
paguonpuéMHUKA, TEIEBU30Pa,
aHTeHHbl, Tenepona, CBU-neun.
Peliennie pacu€THBIX U KaU€CTBEHHBIX
3aJ1a4 C OIOPOX HAa U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMHUCHIBAIOIINE
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paauoONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neup

pacrpocTpaHEHNE MEXaHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Ucnons3oBanue nHGOpMAITUOHHBIX
TEXHOJIOTUH JIJISl IOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUU U
MpeicTaBiIeHnus HHPopMaluu

IIPU MOJITOTOBKE COOOIIICHUI

00 UCIOJIB30BAHUU JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

YuyacTtue B AUCKYCCUU

00 3JIEKTPOMArHUTHOM 3arpsi3HEHUN
OKPYXKaoUIEH CPEIbI.

Pabota B rpynmnax rnpu rjiaHMpOBaHUH,
MIPOBEJICHUH U UHTEPIIPETALINN
PE3YIAbTATOB OIBITOB U aHAIIN3E
JOTMOJHUTENIbHBIX UCTOYHUKOB
uH(pOpMAIUH TI0 TEME

2.3

Onrtuka

10

['eomerpuueckas onTuka.
[IpsiMmonuHENHOE pacIpOCTPAHEHNE
CBeTa B OQHOPOAHOM cpexe. JIyu
cBera. ToueuHbIM HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus cera. Iloctpoenune
M300pa)KEHUH B IJIOCKOM 3EpKaJe.
[Ipenomiienue cBera. 3aKOHBI
npenoMIIeHUs cBeTa. AOCOMIOTHBIM
nokaszarens npenomienus. [lonHoe

N3yueHune siBJIEHUS MOJTHOTO
BHYTPEHHETO OTPAXKEHUS, €r0
MIPUMEHEHUS B CBETOBO/IE.

N3yuenne Mmoaenen MUKpOCKOIa,
TEJIECKOoIa.

IlonydeHne ciekTpa ¢ MOMOIIbIO
MPU3MbI U TU(PPAKITNOHHON PEIIETKH.
N3Mmepenne nokasarens npeaoMIeHUs
CTEKJIA.

HccnenoBanne CBOWCTB N300paKeHUN
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BHYTPEHHEE OTPaXKEHUE.
[IpenensHbIN yrona MoJIHOro
BHYTPEHHETO OTPaKEHUSI.
Hucniepcus cBera. CI0KHBIM COCTaB
Oenoro cBerta. LIBer.

Cobuparoiiye 1 pacceuBaroIIne
nuH3bl. ToHkas nuH3a. PoKycHOE
PAcCTOSIHUE U ONITHUYECKas CHUJIa
TOHKOM JuH3bL. [locTpoeHue
M300paKEHUI B COOMPAIOIINX U
paccenBaroIUX JInH3aX. Popmyra
TOHKOM JUH3BI. YBEJINYECHHE,
JIaBa€MOE JIMH30W.

[Ipenensl npuMeHNMOCTH
F€OMETPUYECKON ONTHKHU.

Bonnosas ontuka. aTepdepenuus
cBera. KorepeHTHbIE HCTOYHUKH.

VY ciaoBust HAOMIOICHUST MAKCUMYMOB
Y MUHHUMYMOB

B UHTEP(DEPEHITMOHHON KapTHUHE

OT JBYX CUH(DA3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakius cera. udpakimonnas
peméTka. Y ciioBrue HaOM0ACHUS
TJIABHBIX MAKCUMYMOB IPY NaJICHUH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU()PAKIIMOHHYIO PEIIETKY.

B JIMH3AaX.
OObsicHeHUE PUHLIUIIOB ACHUCTBUS U
YCIIOBH 0€30IacCHOr0 NPUMEHEHUS
OYKOB, JIynbl, oToanmapara,
ITPOEKIMOHHOIO aIapara,
MHUKPOCKOINA, TeJIECKONa, BOJIOKOHHON
ONTHUKH, TUPPAKITMOHHON PEIIETKH,
MOJISIPOUIA.

Pewienue pacu€rHbIX 3a1a4 C IBHO
3aIaHHOM (PU3HYECKON MOJIENbIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (opMYyJI FeOMETPUUYECKOMN ONTHUKH.
[TocTpoenue u onucanue n300paxeHus,
CO3JaBAEMOT0 TJIOCKHUM 3€PKAJIOM,
TOHKOMW JIMH30M.

Paccmorpenue nipenenos
MIPUMEHUMOCTH F€OMETPUYECKON
OITHKHU.

PacrioznaBanue Gpu3nyueckux siBICHUN
B ONIBITaX U OKPYXKAOIIEH )KU3HHU:
MPSAMOJIMHEWHOE PACTIPOCTPAHECHHUE
CBETa, OTpaXEHUE, MPEIIOMIICHHE,
UHTEpPEepeHIUs, TUPpaKIus U
NOJISIpU3alUsl CBETA, TUCTIEPCHS CBETA.
N3yuenne yciaoBuii HaOIOEHUS
MaKCUMYyMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHUHE
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[Tonsapuszanus ceera.

TexHu4ueckue yCTpomucTBa u
IPAKTUYECKOE TPUMEHEHUE:

OYKH, JTyna, oToanmapar,
IPOEKIMOHHBIN anmnapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, AUPPaKIMOHHAs peuIETKa,
MIOJISIPOU T

OT JIBYX CHH(a3HBIX KOI'€PEHTHBIX
HCTOYHHKOB.

VcioBre HAOIIOIEHUS TTIaBHBIX
MaKCHMYMOB IIpH MaJIEHUU
MOHOXPOMATHYECKOr'O CBETA

Ha TU(PPAKIHMOHHYIO PEHIETKY.
AHanu3 ONTHYECKUX SIBICHUHN

C MCTIOJIb30BAHUEM 3aKOHOB: 3aKOH
HPSMOJIMHENHOIO pacpOCTpaHEHUsI
CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI NIPEJIOMIICHHUS CBETA.
Onucanne ONTUYECKUX SBICHUIM

C UCTIOIb30BaHUEM (DU3NYECKUX
BEIMYUH: (POKYCHOE pacCTOSHUE U
OINTUYECKasi CUJIa JINH3bI

Hroro no pazneny
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Pasznen 3. OcHOBBI cienMaIbHON TeopuM oTHOCUTEILHOCTH (najiee — CTO)

3.1

OCHOBBI crIeraIbHON
TEOpUU
OTHOCHUTEJILHOCTHU

4

I'paHuLIBI IPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
ITocTynarsl crienuanbHON TEOPUH
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTD
MOJYJISl CKOPOCTH CBETA B BAaKyyMe,
IPHUHLIMAI OTHOCUTEIBHOCTH
OWHIITENHA.

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe/IJIeHHE
BPEMEHU U COKpPALICHUE JITTUHBI.

Pemenue xauecTBEHHBIX 3a1a4

C OMOPOM HAa U3YUYEHHBIE MOCTYJIAThI
CTO.

Hcnonb3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 IOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALIUU U
npeacTaBiieHus] HGOpMaLUK Ipu
MOJITOTOBKE COOOIIEHUH O TpaHMIIaX
IIPUMEHUMOCTH KJIACCHYECKOMN
MexaHuku 1 ocHoBax CTO
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DHeprusi 1 UMITYJIbC
PENATUBUCTCKON YaCTHUIIBI.
CBs13p Macchl ¢ JHEPTUEN U
HMITYJIbCOM PEISTUBUCTCKOM
YacTUIIbl. DHEPIUs OKOS

Uroro no pazneny

Paszpnen 4. KanToBasi pusuka

4.1

DJ1eMEHTHI KBAHTOBOM
OITUKA

®oronsl. Dopmyia [Lnanka cBsa3u
sHepruu (HOTOHA C €r0 YACTOTOM.
DHeprust 1 UMIYJIbC (HOTOHA.
OTKpBITHE U UCCIICIOBAHUE
dotoaddexra. OmnbITHI

A.T". CroneroBa. 3aKOHBI
dotoarddexra. YpaBHeHUe
OiinmTeiHa s Gotodddexra.

«Kpacnas rpanurma» ¢pororddexra.

Hasnenue ceeta. ONBITHI

I1.H. JleGenena.

XUMHYECKOE JEUCTBUE CBETA.
TexHnueckue ycTponucTBa u
MPaKTUIECKOE IPUMEHEHHE:
dboToseMeHT, HOTOIaTUHK,
CoJIHEUHas 0aTapes, CBETOUO/

Habmonenue gpororddexra

Ha YCTAHOBKE C [IMHKOBOM IMJIACTHUHOM.
UccnenoBaHne 3aKOHOB BHEUITHETO
dhoTodddexra.

OObsicHEeHNE OCHOBHBIX MPUHITUATIOBR
JENUCTBUS TEXHUYECKHUX YCTPOMCTB,
TaKuX Kak: PoTo37IeMEeHT, POTOJATUHK,
coJHe4Has 6arapes, CBETOANO; U
yCJIOBUHM UX 0€30MaCHOI0 MPUMEHEHHUS
B IIPAKTUYECKOMN KU3HU.

Pemenue pacu€rHbix 3a1a4 ¢ ABHO
3aJIaHHOMN (PU3UIECKON MOJIEITHIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyJT KBAHTOBOM ONTHKHU.
Peliennie kKaueCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OINTHKHU.
Pacno3naBanue pu3n4ecKux siBICHUMA
B Y4E€OHBIX OIBITAX:
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dotosrnexTpudeckuii 3P eKT, CBETOBOE
TaBJICHUE.

Ornucanye N3y4eHHBIX KBAHTOBBIX
SBJICHUUN U TPOLECCOB

C UCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMYHMH: CKOPOCTH IJIEKTPOMArHUTHBIX
BOJIH, JIJTTHA BOJTHBI M YaCTOTA CBETA,
SHEPTHUs U UMITYJIbC (DOTOHA

4.2

CtpoeHue aToma

Monens atoma TomcoHa. OnbITEI
Pesepdopaa no paccessauro
a-dactul. [limanerapuas Mmogens
aroma. [lToctynarsl bopa.
N3nyyenue u noryonieHue GoToHOB
IIPU NIEPEXOJIE aTOMA C OHOTO
YPOBHS SHEPTUU Ha Apyrou. Bubl
creKTpoB. CIEKTp ypOBHEHN SHEPTUH
aToma BOAOpOAa.

BonnoBsbie cBOlcTBa yacTull. BoiaHbI
ne bpoia. KopryckynspHo-
BOJIHOBOM AyaJIU3M.

CHOHTaHHOE U BBIHYXJIEHHOE
U3JIy4EHUE.

TexHudeckne ycTpomucTBa M
NPaKTUYECKOE IPUMEHEHHUE:
CIIEKTpaJIbHBIN aHaJIU3
(CIIeKTpOCKOIT), J1a3ep, KBAaHTOBBIN
KOMITBIOTED

Nzyuyenue monenu onbita Pesepdopra.
IIpoBenenue skcriepuMeHTa

110 HAOJIOJIEHUIO JINHEWYATOr 0 CIEKTpa.
OreHka aOCOIIOTHBIX M OTHOCUTEIIbHBIX
MOrPEIIHOCTEN U3MEPEHHH (PU3NUECKUX
BEJINYMH.

N3yuenne monenu aroma: ToMcoHa,
IJIJAHETAPHOM MOJEIN aTOMa, MOJEIN
aroma bopa.

N3ydenune criekTpa ypoBHEN SJHEPTUU
aToma Bogopoaa. O0bsiacHeHUE
NPUHIIAIIOB ICMCTBUS U YCIIOBUU
0e30MacHOro NPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3€pa, KBAHTOBOI'O
KOMIIBIOTEPA.

Peuienne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nvecKue
saBiieHus 1o Teme «CTpoeHue aToma.
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PacnioznaBanue Gpusnyeckux siBiIeHUN
B YYEOHBIX ONBITaX: BO3BHUKHOBEHUE
JIMHEWYATOro CIIEKTpa U3y4CHHUS.
AHanu3 KBaHTOBBIX IIPOIIECCOB U
SIBJIEHUM C UCTIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE S7pO

DKCIEPUMEHTBHI, 10Ka3bIBAKOLIUE
CJIOKHOCTb CTPOEHUS S1pa.
OTKpbITHE PAIUOAKTUBHOCTH.
OmneiTel Pezepdopaa mo
OIPEAEIICHUIO COCTaBa
PaAMOAaKTUBHOIO U3J1y4YEHUSI.
CgoiicTBa anbda-, Oera-,
ramma-usiaydeHus. BinusHue
PaAMOAaKTUBHOCTH Ha JKUBbIE
OpraHU3MBbl.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas mogens siapa
I'eitzenOepra-MBaneHko.

3apsn sapa. MaccoBoe 4HCIIO sijipa.

N3otormsl.
Anbda-pacnan. IIEKTPOHHBIN 1

O3UTPOHHBIN OeTa-pacnan. ['amma-
u3JydeHre. 3aKOH paguO0aKTHBHOTO

pacnaja.
DHEpPrus CBsI3U HYKJIOHOB B SIPE.
SnepHbie CUIIBI.

N3yueHne 3KCIepuMEHTOB,
JOKa3bIBAIOIINX CIOKHOCTh CTPOEHUS
aTOMHOTO S1Ipa.

HccnenoBanne TpeKOB YacTHIL

(1o roTOBBIM (poTOrpadusm).
N3yueHune a1epHbIX CUII, IAEPHBIX
pEaKIMi CUHTE3A U pacnaja,
TEPMOSIEPHOT O CUHTE3A.

N3ydeHne HyKJIOHHOM MOJIENH s1pa
I'eitzenbepra-lBaHeHKoO.

OObsicHEeHUE YCTPOICTBA U
OPUMEHEHHUS 103UMETPa, KaMepbl
BunbcoHa, sspepHoro peakropa,
aTOMHOW OOMOBI.

Pemenue 3agau ¢ onopou

HAa IOJIyYEHHbIC 3HAHUS, B T.4. O 3apsaae
Y MacCOBOM YHCIIE SAIpa.
PacnioznaBanue GpU3NUECKUX SBICHHIA
B YU€OHBIX OMBITAX U B OKpYXKarouien
KU3HU: €CTECTBEHHAs! U UICKYCCTBEHHAs
PaIMOaKTUBHOCTD.
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JledhekT macchl sapa.

S nepnbie peakunu. [lenenue u
CUHTE3 AJIEP.

SAnepubiii peakrop. TepmosiaepHblii
cunTe3. [IpobaemMbl 1 MepCHeKTUBBI
SIIEPHOMN DHEPIETUKMU.
DKOJIOTMYECKUE aCIIEKTHI SJIEPHOU
SHEPIreTUKHU.

DJieMeHTapHbIC YacTUllbl. OTKpPHITHE
MO3UTPOHA.

Mertobl HAOIIOACHUS U
PETUCTPALINU DJIEMEHTAPHBIX
YacTHIL.

DyHIaMEHTAIbHbIE
B3aUMOJICUCTBUA. EAUHCTBO
(u3nUecKOl KapTUHBI MUPA.
TexHuueckne yCTporucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
J03UMETp, kKamepa Buiibcona,
AJIEpHBINA peakTop, aToMHasi oomoOa

Ornurcanue KBaHTOBBIX SIBJICHUU U
MPOLECCOB C UCIIOIb30BAHUEM
(bU3HUECKUX BETUYUH: TIEPHO/T
MOJTypacIajia, SHEPrus CBSI3U aTOMHBIX
anep, neexT Macchol sapa.

AHanu3 npoueccoB U SIBJICHUIM

C MCIIOJIb30BAHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPAaHECHUS
AIEKTPUYECKOT0 3aps/ia, 3aKOH
COXpPAHEHHSI MacCCOBOTO YHCIIA,
nocrynarel bopa, 3akoH
PaJlOaKTUBHOIO pacnajia.

VYyacTue B paboTe Kpyrioro crojia
«DyH1aMeHTaIbHbIEC B3aUMOICCTBUSL.
EnnnHcTBO puznueckoil KapTHHBI
MUPa.

Ucnonb3oBanue nHGOpMaIMOHHBIX
TEXHOJIOTUM 115 TIOMCKA,
CTPYKTYPUPOBAHUSA, HHTEPIIPETALIUU U
MpeCTaBICHUS UHPOPMALIUU TIPU
MOATOTOBKE COOOIIEHUN O MPUMEHEHUHN
3aKOHOB KBAaHTOBOU (DPM3HUKHU B TEXHUKE
U TEXHOJIOTHSIX, YKOJIOTUYECKUX
ACIIEKTaX SJIEPHOU SHEPTETUKH

Hroro no pazneny

15
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Pa3znes 5. JiieMeHTHI ACTPOHOMUM U ACTPOPUZNKHU

5.1

D1eMEHTBI
aCTPOHOMUH H
acTpou3uKu

7

DTanbl pa3BUTHUS ACTPOHOMMUH.
[TpuknagHOE 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3BE3aHO0r0 HeOa. Co3Be3aus,
SIPKU€ 3BE3/IbI, TIJIAHETHI, UX
BHJMMOE JIBH)KCHUE.

ConHeuHas cucrtema.

Comnue. CojiHeuHast aKTUBHOCTb.

Nctounuk sueprun ConHua U 3BE3I.

3BE311BI, UX OCHOBHBIEC
XapaKTepUCTUKHU. /(narpamma
«CTEKTpaJIbHbBINA KJIACC —
CBETUMOCTB». 3BE3/IbI TTTABHOMN
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTB) IS 3BE3]T
[JIaBHOM MOCJIENOBATEIbHOCTH.
BryTpenHee ctpoenue 3BE31.
CoBpeMeHHBIE NPEICTABICHUS

0 MPOUCXOKJIECHUHU U SBOJIOLAU
ConHua u 3BE311. DTanbl KU3HU
3BE3.

Muneunsiii [Iyts — Hama ["anakruxa.
[Tonoxenne u npuxenue ConHua

B ['anakTuke. TUIIBI TAIAKTHK.
Panuoramaktvku u KBa3aphl.
YépHbie ABIpHI B s Apax rajlakTUK.

[ToaroroBka cooOrieHuit 00 ITanax
Pa3BUTHUS aCTPOHOMUU, O TIPUKJIIATHOM
1 MUPOBO33PEHYECKOM 3HAYECHUH
ACTPOHOMHH, O METOJIaX MOJIYyYEHUS
Hay4YHbIX aCTPOHOMUYECKHUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMU
aACTPOHOMMUH.

N3yueHne coBpeMEeHHBIX
MPEICTABIECHUN O IPOUCXOXKICHUN U
sBomtonnK CoHIA U 3BE3.
N3yueHne TUNOB TAIAKTUK,
pauorajakTUK U KBa3apoB.
N3y4yenue nBmxeHUs: HEOECHBIX Tell,
ABOJIIOLIMM 3BE3 U BceneHHOM,
MPOLECCOB, IMTPOUCXOAANINX B 3BE3AX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOMN Cpeae,
MacITaOHON CTPYKTYpbl BeeneHHoM.
OO0bsicHeHue pacirpenus BeenenHon
Ha OCHOBE 3akoHa Xa00u1a.
[ToaroroBka kK 00CYXICHUIO
HEpEIIEHHBIX TPOOJIEM aCTPOHOMHUH.
[IpoBenenue HaOMOICHUI
HEBOOPYKEHHBIM I1a30M

C MCIIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUIOKEHUH I ONPEIeSICHUS
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa606:a.
Pa36eranue ranaktuk. Teopus
bosnbuioro B3psiBa. PenukroBoe
W3JIy4YEHHE.

MacmrabHast cTpykTypa
Bcenennoii. Meraranaktuka.
Hepeménnnie mpobiembl

MOJIOKEHUST HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Noryapus

U SIPKUE 3BE3IBL.

[IpoBenenne HAOIIOACHHI B TEIECKOIT
Jlynsl, ianer, Miteunoro Ilyru.
VYyacTue B JUCKYCCUH O HEPEIIEHHBIX
npo0jeMax aCTpOHOMUU

aCTPOHOMUU
Uroro no pazneny 7
Pazjnen 6. O6001aroee NnoBTOpeHne
6.1 | O6oOmaroIiee 4 O00011IEHNE U cCUCTEMATH3AIINSI VYyacTue B TUCKYCCUH O Pojid (PU3UKHU
MIOBTOpPEHUE coJiep KaHus pa3IesioB Kypca 1 aCTPOHOMUH B PA3IUYHBIX cepax

«Mexanuka», «MoiekysapHas
(u3nKa U TEPMOIUHAMUKAY,
«QnexTpoauHaMukay, «Komnebanus
U BOJIHBD», «OCHOBBI CIELUAIBHON
TEOPUHU OTHOCUTEIIBHOCTHY,
«KBanToBas puzuka», « ANeMEHTHI
ACTPOHOMUH U aCTPOPUZUKI.
Ponb ¢pu3uku u acTpoHOMUH B
YKOHOMMYECKOM, TEXHOJIOTNYECKOM,
COLIMAJIBHOM M 3THYECKOU cpepax
NEATENBHOCTH YEJIOBEKA, POJIb U
MECTO (PU3UKHU U ACTPOHOMUHU

B COBPEMEHHON HaYYHOU KapTUHE
MHpa, 3HAYECHHUE ONUCATEIbHOM,

JIEATEIbHOCTH YeJIOBEKA.
[ToaroroBka coOOIIIEHHI O MECTE
(bu3mYecKkoi KapTUHBI MUPA B PIAY
COBPEMEHHBIX MPEACTABICHUM

O MPUPOJIE.

Brimmonnenne yueOHBIX 3a1aHUMH,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX ITOHATHH, GPU3UICCKUX
BEJIMYUH U 3aKOHOB Kypca (GU3UKH
10-11 kmaccoB
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CHUCTEMATU3UPYIOLLEH,
OOBACHUTENBHON U
OPOrHOCTUYECKOU (DYHKIIMIA
buznueckoi Teopuu, poib
(duznyecKkoi Teopuu B
(GopMHUpOBaHNY TIPEICTABICHHIA
0 GU3NYECKON KapTHHE MHUPa, MECTO
(du3nvecKkoil KapTUHBI MUPA

B 00IIIEM PsITY COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
NPECTaBICHUHN O MPUPOJIC

Hroro no pazgeny 4
Pe3epBHOE Bpemst 3
OBILIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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KAJIEHJIAPHO - TEMATHUYECKOE IINTAHUPOBAHUE
10 KUITACC (2 YACA B HEJIEJIIO)

Nen/m Tema ypoka Hara Koa-Bo Bun Ili1anupyemblie pe3yabTarsl Y'Y/

ypoka 4yacoB | 3aHATHSA (B coorBercTBUHU ¢ PI'OC)
ITo nuiany PakTHYeCcK)
Beenenmne (1 uac)

1/1 du3nka ¥ Mo3HAHUE 1 DO 3HaTh CMBICT TOHATHIA: DopMHUPOBATH YMECHHUS
MHpa. (u3uYecKoe sSBJICHNUE, ITOCTAHOBKHU IICJICH
Uncrpykrax mo Th THIOTE3a, 3aKOH, TEOpHS, JICSITeIILHOCTH,

B3aMMOJICHCTBUE; BKIA] UIAHUPOBATh

POCCHICKUX U 3apyOEKHBIX COOCTBEHHYIO

y4€HBIX B pa3BUTHE (UK. NI TEIILHOCTD JIIs

YMeTh OTIINYAThL TMIIOTE3EI OT JOCTHXXCHUS

HAYYHBIX TCOPHIA; YMETh MOCTABJICHHBIX IIEJICH,

MIPUBOJUTH IIPUMEPHI, pa3BUBaTh CIIOCOOHOCTH

MOKA3bIBAOIIUE, YTO SICHO W TOYHO M3JIaraTh

H36HIOZICHI/I$I 1 OKCIICPUMEHT CBOU MBICJIN.

SIBIISIFOTCST OCHOBO# 1151 [Tpou3BOAUTE U3MEPECHUS

BBIJIBWXKCHUS THUIIOTE3 U (1)I/ISI/I‘I€CKI/IX BCJIIMYUH.

TEOPUL. BrickazbiBaTh TUIIOTE3bI
I OOBICHEHUS
HAOTI0JACMBIX SIBJIICHHH.
[Ipennarars moaenu
sIBJICHUH. YKa3bIBaTh
TPaHUIBI IPUMEHUMOCTH
(M3UIECKHUX 3aKOHOB.

Paznen 1. Mexanuka (25 yacoB)
Kunemaruka (9 uacon)

2/1 MexaHudueckoe ABIKEHUH. 1 DO 3HaTh pa3IMYHbIC BUBI [IpencraBnsaTe
CucrtemMa otcuera. MEXAHUYECKOTO JIBUKECHUS, | MEXaHHUYECKOE

3/2 PaBHOMepHoe IBUKEHUE 1 YO (bI/I:‘H/IT-IeCKI/If/i CMBICJI ITIOHATHUA| ABUXCHUC TCJla
TEeIl. YPaBHeHI/Ie CKOPOCTH; 3aKOHBI YPaBHCHUAMHA
PaBHOMEPHOTO PaBHOMCPHOT'O 3aBUCHUMOCTHU
JIBHYKEHMS. MPSIMOJIMHENHOTO JBUKEHUS] KOOPAUHAT U
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4/3 ['paduku npsIMOIHMHEHHOTO 1 YO, ®1 | ckopocTH; cpeaHeit IPOEKLNN CKOPOCTH
PaBHOMEPHOTO JIBUKEHUSI. CKOPOCTH, MTHOBEHHOM OT BpEMEHHU.
Pemenue 3anay. CKOpPOCTH, YPaBHEHHS [IpencraBnsTh

5/4 CKOpOCTb IIpH 1 ®O, P3 | 328BUCHMOCTH CKOPOCTH OT | MEXaHUYECKOE
HEPaAaBHOMEPHOM BPEMCHU IIpHU JABMXKXCHUEC TCJIa
JBHKEHMH. MIHOBEHHAs IPSMOJINHCHHOM rpadukamu
CKOpOCTb. Crnoxxenue PaBHOIICPEMCHHOM 3aBUCHUMOCTH
CKOpOCTeﬁ. ABHWKCHHUN KOOpAWHAT U

6/5 TIpsiMonHHeiiHOe 1 @0 YMerhb CTPOUTH U YUTATH IIPOEKILUH CKOPOCTH
PABHOYCKOPEHHOE rpaduxu PaBHOMEPHOTO OT BpEMEHHU.
BIDKEHIE. NPSMOJIMHEHHOTO BIKeHUs1| OnpenensiTs

716 PaBHOMEpHOE ABMKEHHUE 1 P3 HCTIOML3OBATE 3aKOHv KOOEHHHaTbi’

CJIO’KEHUS] CKOPOCTEH NP | IPOWICHHBIN MTyTh,

TOTIKH TI0 OKPYRHOCTH. pelleHNH 3a1a4, peliaTh CKOpPOCTb U YCKOPEHHE

8/7 KunemaTuka aOCOIOTHO 1 YO, U3 | 3a19un Ha onpeseleHIe TeJa [0 yPaBHEHUSAM
TBCPAOTO TCIa CKOPOCTH Tella M €r0 3aBUCHMOCTH

9/8 Pemenue 3amay mo reme 1 @O0, P3 | xoopauHaTh B 1060 KOOPJMHAT U
«Kunemarukay. MOMEHT BPEMEHHU I10 IIPOEKIUN CKOPOCTH

10/9 | KonTposnbHas pagora 1 KP 3a/IaHHBIM HaYaJIbHBIM OT BPEMEHH.

Nel «Kunematuka. YCJIOBUSIM, IPUMEHATH [TpuobpecTu OmbIT
TIOJTy9YCHHBIC 3HAHUS TIPH paboTHI B rpymIie ¢
peleHn: 3a1a4 BBITIOJTHEHHEM

pa3IMYHBIX
COLIMAJIBHBIX POJIEH.
JAunamuka (8 yacoB)

11/1 OcHOBHOE yTBEpKIEHUE 1 0[0] 3HaTh/MOHUMATH CMBICIT N3mepsTh Maccy Tena.
mexanuku. Cuita. Macca. MOHATHUHN «MHEPIMATbHAS 1 W3mepsTh cuitbt
Enunnna mMaccel. HEHHEPUHUATbHASA CHCTeMa | B33MMOJEHCTBHSA Tel.

12/2 [lepserit 3akon HeroToHa. 1 ©O, P3| oTcHeTay, ?I:;qif)ﬂ;:;:cﬁ:ﬁm

13/3 | Bropoii 3akon HproToHa. 1 YO «B3AUMOJCHCTBHCY, SHAYCHHUSIM MAce
Tperuit 3axon HproToma. «UHEPTHOCTHY, «UHEPLHUI», B3AMMOEHCTBYIOMIX
oTHOocuTenpbHoCTH ["anumes) (PABHTALHOHHBIC CHHH»’ BI’I‘MCH’ITE SHAYCHUA

15/5 Cuna TAXKecTu u cuia 1 O] ’ YCKOPCHHH TeI 1O
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BCCMUPHOI'O TATOTCHUA.

«BCCMHUPHOC TATOTCHHUCY,

HU3BCCTHBIM 3HAYCHUAM

16/6 | Bec. HeBecoMoCTb. 1 VO, P3 | «cuna TsHKECTHY, JICHCTBYIOLNX CHJL 1
Macc TeJl.
17/7 | Cunbl ynpyrocTu 1 TpeHHS. 1 YO «ympyrocte», BLIUHCISTE SHAYCHIS
«aehopMalus», «TpEHUue;
3axon T'yka. CKOPEHHI Tel 1o
CMBICTT BEJIMYUH yexop
18/8 | JlaGopaTtopHas padoTa 1 D/ COKECTKOCTEY M3BECTHBIM 3HAYCHUSIM
Nel «M3yuenue ’ JEHCTBYIONIMX CUIT U
«KOX(PPUIHUEHT TPEHUS;
JBMOKSHUS Telia 110 r Macce TeJL.
OKPYIKHOCTH 3aKOH 1 yKa. [IpUMeHSTH 3aKOH
YMeTk WLIIOCTPHPOBATH BCEMHUPHOTO TATOTCHUS
TOYKH NPHUJIOKECHUS CHIL, UX | 1py pacyerax CHil i
HaIlpaBJICHNUE, HAXOAUTH YCKOPEHHUH
PaBHOJEHCTBYIOILYIO B3aMMOJIEHCTBYIOIINX
HECKOJIBKMX CHIJI, pelIaTh TEI1.
3a7a4M Ha BEIYHCIIECHUE W3mepsathb cnitbl
CYI B3aPIMO}.'[CI>iCTBPIH TCII.
BrIuuciars 3HaueHus
CHJI M YCKOPEHUIA.
3aKoHbI cOXpaHeHHus B MexaHuKe (8 yacoB)
19/1 Nmnynbe. 3akon 1 YO 3HaTh/MIOHUMATH CMBICII IIprMeHATh 3aKOH
COXpaHCHU UMIIyIbCa. MOHATUHN «MMITYJIbC TEIa», COXpaHEHU: UMITYJIbCA
20/2 Pemenue 3amau Ha 3aKOH 1 @O, P3 | «MMIIYJIbC CHJIBD); 3aKOHA UL BBIMHCIICHI .
N3MCHCHHHN CKOPOCTCU
COXpaHEHHUs] UMITYJIbCA. COXpaHCHUA UMITYyJIbCA, M—— p
21/3 Mexanudeckast paboTa u 1 n3 «pabotay, «MexaHuiecKas B3aMMOICHCTBHSX.
MOIIHOCTB CEUIBL. SHEPIU», CMBICT HOHATHS | o0 paGoty cur
SHEPTHUH, BUJIBI SHEPTUN U
22/4 | Kunernueckas SHEprus 1 (O] PrHit, P 1 N3MCHCHHE
3aKOHA COXPAHCHHS SHEPIUH | wyyeryaeckoii SHEpTHH
23/5 | PaboTa CHIIBI TSDKECTH U 1 0J0) VMeTh BEYHCIISTE R
YHIPYTOCTH. M3MEHEHHE UMITylIbCa TeNld | [oTeHUHATbHYIO
24/6 | lloTeHnManbHas SHEPTHS. 1 @O0, P3 | npu ynape o mOBEPXHOCTh, | SHepruio Ten B
3aKOH COXpaHEHUs BBIUUCIIATH paboTy, TpaBUTAIMOHHOM IIO0JIE.
SHEPruu B MEXAHUKE. MOTEHIMATIBHYIO U Haxoautb
25/7 JlabopaTopHas padora 1 JP. KHMHETUYECKYIO SHEPTUIO TIOTCHIINATIbHYTO
Ne2. «M3yueHue 3akoHa TeJia, ONMUCHIBATH U OHEPTHIO YTIPYTO
e OpMUPOBAHHOTO

COXpaHCHUA MEXaHHYECKOM

OHEPTHUND.

OOBSICHATH IMpONHCCChI
N3MEHEHMS KHHETHUCCKOMN

Tella 110 U3BSCTHOM

54



26/8 AJIMMHHCTPATHBHASA 1 KP Y TIOTEHITMAIBHOM SHEepTUn | Aeopmanuu u
KOHTPOJIbHAs padora 3a 1 TeJla IPU COBEPILEHNU KCCTKOCTH TeCJIa.
ITOJIyroAue. paboThl, IPUMEHSTH [IpumensaTs 3akon

TOJTy4EHHBIE 3HAHUS U COXpaHCHI

YMCHI/ISI HpI/I peHICHI/II/I MCXaHNYCCKOU SHEPIrUn

— IIpU pacyerax
pe3yJIbTaTOB
B3aNMOJICUCTBHI TE
T'paBUTAlITMOHHBIMHU
chjiaMu U CUJ1aMu
YIPYTOCTH.

Pa3znen 2. OcHOBBI MOJIEKYJIAPHO-KMHETHYeCKOH Teopun (10 yacos)

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH Teopuu (8 yacos)

27/1

OCHOBHBIE TIOJIOKEHUS

MKT.

1

YO, P3

28/2

bpoyHOBCKOE IBHKEHHE.
Cusl B3aMMOAEHCTBUS
MOJIEKYII.

o1

29/3

OcHOBHOE ypaBHEHHE
MKT

YO

30/4

Temnepatypa. DHeprus
TETJIOBOTO JABUKCHUS
MOJIEKYII.

O10)

31/5

YpaBHEHHE COCTOSIHUA
U7ealIbHOTO rasa

P3

32/6

I"'a30BEBIe 3aKOHBI

YO

33/7

JlabopaTopnasi pabora
Ne3 «OxcnepuMeHTanbHast
npoBepka 3akoHa ['eii-
JIroccaka»

JIP

34/8

KonTpoabnasi padora
Ne3 «OcnoBel MKT»

KP

3HaTH/IOHMMATB CMBICI
MIOHATHH «BEIIIECTBOY,
«aToM», «MOJIEKYJIa,
«TuQPyzusn»,
«MEXMOJIEKYIIIPHBIE CUIIBD»,
ocHOBHBIE TToJ10keHust MKT,
CTPOEHUE U CBOMCTBA ra3oB,
JKUJKOCTEW U TBEPABIX TEN,
CMBICJT TIOHSATUN
«TeMIiepaTypay, «abCoaroTHas
TEeMIIEpaTypa», CBSI3b MEKIY
aOCONIOTHOM TeMIlepaTypoi
raza v cpelHeld KHHETHYECKOU
SHEpruei ABMKCHUS MOJIEKYIL,
ocHoBHOe ypaBHeHrne MKT,
ocHoBHOe ypaBHeHue UT;
3aBUCUMOCTb MEXAY
MaKpOCKOIIUYECKUMU
mapamerpamu (p, V, T),
XapaKTEPU3YIOMHUMHU
COCTOSIHHE Ta3a, CMBICT
3aKkoHOB boilns — MapuoTra,
Ieii-JIroccaka u Mapas.
YMeTb 0OBSICHATH

Paznuuate OCHOBHBIE
MPU3HAKU MOJIeei
CTPOEHHUSI Ta30B,
KUJKOCTEH U TBEPIBIX
tes.Pemars 3amaun ¢
MPUMEHEHUEM
OCHOBHOTO ypaBHEHUS
MOJIEKYJISIPHO-
KMHETHYECKOU TEOPUH
ra3zoB.Onpenenars
napamMeTphl BEIIeCcTBa
B Ta3000pa3HOM
COCTOSIHUH Ha
OCHOBaHUM ypaBHEHUS
UJeaJIbHOTO rasa.
IIpencraBnsathb
rpadukamMu
M30IPOIIECCHI.
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(m3ndecKuie BICHNUS Ha
OCHOBE MPEJICTABICHUM O
CTPOCHHUU BELIECTBA, peLIaTh
3a71a4uM Ha OTpEJIEIeHUE
YHUCJIa MOJIEKYJI, KOJIMYECTBA
BEILIECTBA, MACChI BEILIECTBA U
Macchl OJJHOU MOJIEKYJIbI,
0OBSICHATE CBOICTBA ra3oB,
KUAKOCTEH, TBEPABIX TEI HA
OCHOBE UX MOJIEKYJISIPHOTO
CTPOCHHUS, NPUMEHSITh
TMOJTYY4YCHHBIC 3HAHUA JJIA
pelieHys 3a1a4, yKa3blBaTh
MIPUYMHHO-CJIEICTBEHHbIE
CBSI3M MEXIy (PH3UUECKUMHU
BEJINYMHAMM, BBIYHCIIATH
CPEJIHIOI KMHETHYECKYIO
SHEPIHUIO0 MOJIEKYJI IPU
HU3BECTHOM TeMIeparype.

yaca)

B3anMHbIe npeBpalieHus KUIAKOCTeH U ra3os (2
35/1 | HacelteHHsli map. 1 0]0)
JlaBieHuE HACBIIIEHHOTO
napa.
36/2 | BnaxxHOCTb BO31yXa 1 YO

3HaTL/MOHUMATE CMBICTT
MMOHATUH «KUIIEHUE),
«HCTIAPCHUEY,
«mapoo0Opa3oBaHHe,
«HACBIIICHHBIN
rap»,«0THOCHUTETbHAS
BIAYKHOCTBY, «MapIHAIbHOE
JIaBJICHUEY, YCTPONCTBO U
MNPUHIUT TEHCTBUS
TUTPOMETPA U TICHXPOMETpa
YMeTb ONuCHIBaTh U
OOBSICHATDH MPOIIECCHI
WCIIApPCHHUSI, KUTICHUS U
KOHJIEHCAIUH, OOBICHATH
3aBHCUMOCTB TeMIIEPaTyphl
KUIIEHHS OT JIaBJICHUS,
HU3MEPATh OTHOCUTEIBHYIO
BIIQYKHOCTB BO3JIyXa

H3MepsTh BIIaXKHOCTh
BO3/yXa.
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Pa3nen 3. OcHoBBI TepMOgTUHAMMKH ( 8 YacoB)

37/1 BryTpennsis sneprus. 1 YO 3HATH/MIOHUMATB CMBIC]T PaccunteiBath
38/2 | PaGora B TEpPMOJMHAMUKE. 1 ®O0, U3 | MOHATHI «BHYTPEHHSs KOMIECTBO TEILIOTEL,
39/3 | Konu4ecTBO TEIIOTHL 1 ]| IHCPTHAY, KKOIIMICCTBO gsoesiﬁsr;fnﬂm
TEIUIOTBI», «yICTbHAS yim
YpaBHEHHE TEMIOBOTO TeIIOEMKOCTEY, hopyiysry | 2¥@HHOT Tipotiecea ¢
bananca. ’ TerIonepeaadei, s
JUTSL BEIYTHCITICHUS
40/4 Pemenue 3agau Ha 1 P3 BHYTpCHHEH SHEpIHH OCYIIIECTBIIEHUS
YpaBHEHHUE TETUIOBOTO N 6, npolecca npeBpanieHust
aanca rpadu4ecKuii Crioco BEMISCTEA H3 OHOTO
- BBIYHMCIICHUS PA0OTBI Ta32, | arperaTHOro cOCTOAHMS
41/5 | TlepBslii 3aK0H 1 0]0)
B . CMBICJI IICPBOI'0 3aKOHA B JIpyTOE. PaccuuteiBaTh
TCPMOAMHAMUKIL. BTOPOU TEPMOIUHAMHKH, M3MEHEHHs BHYTpEHHeIt
3aKOH TCPMOMHAMUKH (GOpMyIHPOBKY TIEPBOTO SHEprHH Tej, paboTy u
42/6 [Tpunnun aecTBus u 1 YO 3aKOHa TEPMOJANHAMHUKH HepelaHHOE KOTMIECTBO
KIIJI TernoBeix JUISL M30TIPOIIECCOB, CMBIC) | TETUIOTBI HA OCHOBAHHH
JIBUTATEIIEH. BTOPOTO 3aKOHA TICpBOTO 3aKOHa
TCPMOIUHAMUKH.
43/7 | Pemenwue 3ama4 1o Teme 1 P3 TEPMOIUHAMHKH, pMOa
0 e — OOBACHATH MPUHITHIIBI
«JCHOBDI y vp p 1 HeﬁCTBHH TCIIJIOBBIX
TepPMOIHHAMUKIY JCHCTBHS TEIIJIOBOTO MALTHH. Y METh BECTH
HT JIbHaA T Y ’ JAUaJIoT, BbICIYIIINMBATh
44/8 | KonrpoabHasi padora Ne 1 KP JIBUTaTeNIs, YopMyITy T y
4 «OCHOBEI BerauciaeHns KITI. MHEHUE ONIOHEHTA,
TEPMOJAUHAMUKH YMeTh pclaTh 3aa4u C y4acTBOBATh B
BBIYUCIICHUEM KOJIMYECTBA | JUCKYCCHUSX, OTKPBITO
TEIUIOTHI, PabOTHI U BBIPAXKATh U OTCTAMBATH
W3MEHEHUsI BHYTPEHHEN CBOIO TOUKY 3pCHHUSI.
SHEPTUU rasa, BEIYUCISITH
KIIJI TenioBeIX
JIBUTATEJIEH.
Pa3znen 4. OcHOBBI JIEKTPOAUHAMUKHY (24 yaca)
uaekrpocraTuka (10 yacon)
45/1 | Bapsin. 3aKOH COXpaHCHUS 1 YO 3HATH/IIOHHMATD CMBICIT Boruncnsate cuiibl
3apsaa. (1)I/I3I/IT-ICCKI/IX BCJIINMYMH: B3aHMOHeﬁCTBHH
«QIIEKTPUUECKHUN 3apsaa»
46/2 | 3akon Kyrmona. 1 SJICKTPUICCKIM 3ap3i/L», TOYEYHBIX
«OJIEMCHTAPHbIN
47/3 | DneKTpUYECKOE TOJIE. 1 SJICKTPUICCKHIX

57



HampsixenHocTs

48/4

[Toste ToueuHorO 3apsiaa,
ctepsl. [puHTun
CYNEPIO3HUIIHH.

O]0)

49/5

IloTeHumanpHas SHEPIrUst
3apsikeHHOro Tena B O11

YO, u3

50/6

Ilorentman. PasnocTts
[MOTEHITHAIIOB.

P3

51/7

CBsi3b MEXIY
HaIpPSHKEHHOCTHIO 1

Pa3HOCTBIO MOTCHIINAJIOB.

OKBUIOTEHIUAIIbHBIE
MMOBEPXHOCTHU

@O0, P3

52/8

Penrenue 3agad mo reme
«ITorennuanpHas
sHeprus. PazHocTh
MMOTEHIUAJIOBY

o1

53/9

DNEKTPOEMKOCTb.
Konpnencarop.

P3

54/10

DHeprus 3apsKEHHOTO
KOHZIEHCAaTOpa

YO

BIEKTPUUECKUNA 3apsy;
CMBICH 3aKOHA COXPaHEHUs
3apsaa, (PU3NMIECKUA CMBICTT
3akoHa Kyiona u rpanuis
€ro MPUMEHUMOCTHU, CMBICTT
HNOHATUI «MATEPU»,
«BELIECTBOY, (IIOJEY,
HaNpsKEHHOCTH CHUIIOBBIX
JIMHUH 3JIEKTPUYECKOTO MOJIS,
SHEPreTUYECKOU
XapaKTEPUCTUKH
3JIEKTPOCTATHUECKOTO TOJI,
CMBICJI BEJTMYMHBI
«3NEKTpHUYECKast EMKOCTbY,
(hM3UYECKUX BETUINH
«TOTEHIHA», «padboTa
AIEKTPUIECKOTO OIS

YMeTh 00BSCHSTH IPOIIECC
3NEKTPU3AIIH TEJ, BEIYUCIATH
CHITy KYJIOHOBCKOTO
B3aMMOJCHUCTBUS, TIPUMEHSITh
P PELICHUH 33124 3aKOH
COXpaHEHUS JEKTPUUECKOTO
3apsza, 3akoH KynoHa,
OTIPEACTSTh BEMTUUNHY U
HaIpaBJICHUE HAIIPSHKEHHOCTH
3IEKTPUYECKOTO OIS
TOYEUHOT'O 3apsaa, IPUMEHSTh
MIPUHLUI CYNEPIIO3ULIH
3IEKTPUYECKUX NOJIEH ISt
pacueTa HalpsHKEHHOCTH,
BBEIYHCIATH PabOTy OIS U
MOTEHIMAJI TIOJIS1 TOYEYHOTO
3apsa, BEIYUCIISTh EMKOCTh
IUIOCKOTO KOHJIEHCATOoPa,
NPUMEHSTH NIOJy4YECHHbIE
3HAHUS U YMEHUS TIPU
pemeHun

3apsaa0B. Beruucnsateb
HaIPSKEHHOCTh
AIEKTPUYECKOTO T10JIS
TOYEYHOI'O
AIEKTPUIECKOTO
3apsana. Berancnars
MOTEHIINA
AIEKTPUUECKOTO MOJIA
OJHOTO U HECKOJIBKUX
TOYEUHBIX
ANEKTPUUECKUX
3apsAa0B. Beruucasats
SHEPIrUI0
AIEKTPUUECKOTO MOJIA
3apsKEHHOTO
KOHJIEHCATOopa.
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JKCIEPUMEHTAIIbHBIX,
rpaguIecKux, KaueCTBEHHBIX
W PacUYETHBIX 3a7ad.

3akoH

bl IOCTOSTHHOT O TOKA (8 YacoB)

55/1

Onextpuueckuil Tok. Cuiia
TOKa

1

o1

3HATH/IIOHUMATDL CMBICI
MOHATHM «IJIEKTPUUECKUI

56/2

3axon OMa 11 yyacTka
nenu. COnpoOTHBIICHHE

n3

TOK», «HCTOYHHUK TOKa»,
YCJI0BHA CyIICCTBOBAHUSA

57/3

DNEeKTPUYECKHE LIETIH.
ITocnenoBaTenbpHOE U
napauieIbHOE COeTUHEHUE
MTPOBOTHUKOB.

YO

SJICKTPUYCCKOI'O TOKA, CMBICJI
BCIIMYHWH «CHJIa TOKa»,
«CHaIIPSAXKECHUE) . CMBICIT 3aKOHA
Owma s y4dacCTKa e, yMEThb
OIIpEaACIATh COIIPOTHUBIICHUE

58/4

Pewenue 3amay Ha 3aK0H
OmMa ¥ coeIMHEHNE
MIPOBOHHUKOB.

P3

MPOBOJHHUKOB, (hopMyity
3aBHCHMOCTH COTIPOTHUBJICHUS
MIPOBOAHUKA OT €r0

59/5

PaGora 1 MOIIIHOCTH
[IOCTOSIHHOTO TOKA.

o1

TEOMETPHYECKUX Pa3MEPOB U
poJa BeIecTBa, U3 KOTOPOTro
OH U3rOTOBJIEH,

60/6

OJIC. 3akon Oma mist
MOJIHOM LIETIH.

@O0, U3

3aKOHOMCEPHOCTH B IICIIAX C
IIOCJICA0BATCIIBHBIM H

61/7

Jlabopamopnas paboma
N4, «(N3mepenne DJ1C u
BHYTPEHHETO
COTPOTHUBIICHUS] UCTOYHHKA
TOKay.

JIb

napajljIeNbHbIM COEIMHEHUEM
MIPOBOJITHUKOB, CMBICIT
MOHSATUH «MOLIHOCTb TOKay,
«paboTa ToKay,
dhopmyHpoBKY 3aKoHa OMa
TS IOJTHOM 1IeITH,

62/8

KonTposbnas padora Ne
5. «3aK0HBI TOCTOSHHOI'O
TOKay.

KP

IUIAaHUPOBATH SKCIIEPUMEHT 1
BBITIOJTHSTE U3MEPEHUS U
BBIYHCIICHHSI.

YmeTh coOupats
AIIEKTPUIECKHE LT C
MOCIIEeAOBATENbHBIM U
napajijiebHBIM COCAMHEHHEM
MPOBOJIHUKOB, TPHUMEHSATH IPU
pEIIeHNH 3a/1a9 3aKOHBI
MOCIEAOBATEIBHOTO U

napajyI€JIbHOT'O COCAUHCHUA

BoInonHATE pacueTsl
CHJI TOKOB H
HaIpsDKECHUN Ha
y4acTKax

ANEKTPUYECKUX LIETIEH.

N3mepsaTh MOIIHOCTH
AIEKTPUUECKOTO TOKA.
Namepsars DC u
BHYTpEHHEE
COTNIPOTHUBJICHUE
HCTOYHHKA TOKA.
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MPOBOJHHUKOB, PeIIaTh 3a1a4n
¢ IpuMeHeHrneM 3akoHa OmMa
JUISL y9acTKa LEMH U TTOJIHOH
LETH; YMETh OTPEeNsATh
palboTy U MOIIHOCTh
AIIEKTPUIECKOT0 TOKA PH
napajjeIbHOM U
MOCJIeI0BaTeIbHOM
COEIMHEHUH IPOBOIHUKOB,
n3mepsaTh DJ1C 1 BHyTpeHHEee
COIIPOTHBIICHNE UCTOYHUKA
TOKa, 3HaTh (OPMYIHUPOBKY
3akoHa OMa 1151 TOJIHOM LeIN.

JIeKTpHYecK

Uil TOK B Pa3JIHYHBIX cpeaax (6 yacoB)

63/1

DJIeKTpuyecKas
MPOBOJIUMOCTD
pa3IUYHBIX BEIIECTB.
3aBUCUMOCTh
COTIPOTHUBIICHUS
MIPOBOJTHUKA OT
TEMIIEPATYPHI.
CBepXIpoOBOIUMOCTb.

1

O10)

64/2

DNEKTPUUECKUN TOK B
HOJTyITPOBOJHUKAX.
IIpumenenue
MOJIYTIPOBOJHUKOBBIX
npuOOpOB.

YO, U3

65/3

HToroBasi KOHTPOJIbHAas

padora.

KP

66/4

DIIEeKTPUUECKUH TOK B
BaKyyMme. DIIeKTPOHHO-
JTy4deBasi Tpyoxa.

YO, u3

67/5

DJIEKTPUYECKUHN TOK B
JKUJKOCTSX. 3aKOH
ANEKTPOIIN3A.

YO

3HaTh 3HaUYCHHUE
CBEPXMPOBOIHUKOB B
COBPEMEHHBIX TEXHOJIOTHSX,
YMeThb 00BACHATH NPUPOTY
ANEKTPUYECKOTO TOKA B
MeTallIax, 3HaTh/ TOHUMAThb
OCHOBBI JIEKTPOHHOU
TEOPHUH, YMETh OOBSICHITH
MPUYHMHY YBEIUYECHUS
COTIPOTUBJICHUSI METAJIJIOB C
POCTOM TEMIIEpaTyphl,
OTIMCHIBATh M OOBSICHATH
YCIJIOBHUSI U TIPOIIECC
MPOTEKAHUS AICKTPUIECKOTO
paspsia B
MOJIYTIPOBOJHUKAX, BAKYYME,
JKUJIKOCTH, Ta3ax, 3aKOHbI
®dapapes, nmpouece
AJIEKTPOJIU3a U €T
TEXHUYECKOE MPUMEHEHHUE.

Hcnons30BaTh 3HAHUS
00 3JIEKTPUYECKOM
TOKE B pPa3InYHBIX
cpenmax B
MOBCEIHEBHOM JKU3HU
115t oOecTieueHus
0e30MacHOCTH MPHU
oOpaiieHuu ¢
npubopamu u
TEXHHYECKUMU
YCTPOMCTBaMH,

JUTSL COXPaHCHHUS
310pOBbS U
COOJTIOICHHST HOPM
HKOJIOTHYECKOTO
MOBE/ICHUS B
OKpYXarolleu cpeae.
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68/6

DJIEKTPUUECKUHN TOK B
rasax.
HecamocTosTeabHBIN 1
CaMOCTOSITEILHBINA

paspsibl.

YO
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