6. dusuka.

Pabouass mporpamMma mno ydyeOHOMY mpeamery «®Pusnka» (0a30BbI YPOBEHb)
(npeameTHas 00nacTh «ECTeCTBEHHO-HAYUHbIE MPEAMETHI») BKIIOYAET MOSICHUTEIbHYIO
3aIlUCKY, CO/Iep)KaHue OOydeHUsl, TUIaHUPYEMbIE€ Pe3yJIbTaThl OCBOEHUSI MIPOrpaMMBbI 110
¢uznke, TeMaTUUYECKOE TIIAHUPOBAHUE.

[losicHuTenbHas 3amMcKa OTpaXkaeT OOIIMe LETW W 3aJayd U3ydeHus (QU3uku,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOCHUIOK K €ro M3Y4eHHUIO0 O0y4arolUMMCH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TaKkXKe MOAXOAbl K OTOOpY COJEpiKaHMs,
K ONPEJICTICHUIO TUIAaHUPYEMBIX PE3YIbTAaTOB.

ConmepxaHue 00y4eHHs  PpacKpbIBAET  COJEP)KATENbHbIE JIMHUM, KOTOpBIE
IpeIaratoTcst s 005S3aTeIbHOr0 M3Y4YeHHsI B KaKJOM KJIacce Ha YpPOBHE CPEIHETO
o01ero oopa3zoBaHus.

[Inanupyemble pe3yabTaTbl OCBOEHMsI IPOrpaMMbl 1O (PU3UKE BKIIOYAIOT
JMYHOCTHBIE, METANPEJIMETHbIE pPE3yJbTaThl 3a BECh IEPHOJ OOY4YEHMs] Ha YpOBHE
CpeAHero oOLEero oO0pa3oBaHMs, a TaKXKe IMPEIMETHBbIE JOCTMXKEHHS OOydarolerocs
3a KaXAbli IOl 00y4EHUsI.

IMNOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o ¢usrke 6a30BOro ypoBHS Ha YPOBHE CpeTHETr0 00IIero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPEOOBAHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHON TporpaMmbl, mpeactaBieHHbix B @I'OC COO, a Takxke ¢ y4€ToMm
dbenepanpHOIl paboueil MporpaMMbl BOCUTAHUS W KOHIICTIIIMK TPENOIaBaHus yueOHOTO
npenmera «®Pusnka» B 00pazoBaTeNbHBIX opranuzanusax Poccuiickoit denepammm,
peaM3yIIMX OCHOBHBIE 00pa30BaTEIbHBIE TPOTPAMMBI.

Coneprxanue IporpaMMbl 1Mo GU3KUKE HAMPABIEHO HAa (OPMUPOBAHUE ECTECTBEHHO-
HayqHOM KapTuHbl mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHUH HX (PUHKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AEATENHbHOCTHOrOo moxaxona. IIporpamma
o ¢usuke coorBercTBYeT TpeboBanusM GI'OC COO k mmaHUPyeMbIM JTUYHOCTHBIM,
MPEIMETHBIM M METAlPEAMETHBIM pe3yJibTaTaM OOYYeHHUS, a TaKKe YYHTHIBACT
HEOOXOJMMOCTh peaM3aIliid  MEKIPEAMETHBIX CBS3el (U3UKH C E€CTECTBEHHO-
HAayYHBIMU y4eOHBIMH MpeaMeTamMu. B Hell ompenensitoTcss OCHOBHbBIE €I U3YYCHUS
bu3MKM Ha YpOBHE cpeaHero oOmiero oO0pa3oBaHMs, IUIAHUPYEMBIE pe3yJIbTaThl
OCBOCHHUS Kypca (PU3WKH: JUYHOCTHBIE, METalpeaMeTHbIE, peaIMeTHbIe (Ha 6a30BOM
YPOBHE).

[Iporpamma o ¢u3MKe BKIIOYALT:

IUTAHUPYEMbIC PE3YNIbTaThl OCBOCHHS Kypca (pu3umku Ha 0a30BOM ypOBHE, B TOM
YHCIIe TIPEIMETHBIC PE3YJIbTATHI O TOJIaM 00 yUEeHHUS;

coJiepskanne yueOHoro npeamera « Pu3nkay 1o rogam 00y4eHusl.

[Iporpamma mo ¢u3uKe MOXKET OBITh HMCIOJIb30BAaHA YYUTEISIMH KaK OCHOBA



JUIA COCTaBJIEHUS CBOUX pabouux mporpamm. [Ipu paspaborke paboueil mporpammbl

B TEMAaTUYECKOM IJIAHUPOBAHUU JIOJDKHBI OBITh YUTEHBI BO3MO>KHOCTH HCIOJIb30BAHUS
ANEKTPOHHBIX (IUPPOBBIX) 00pPa30BATEIBHBIX PECYPCOB, SBIAIONIUXCS Y4EOHO-
METOIMYCCKIMHU MaTepruaiaMu (MyIbTUMEIUHHBIE TPOTPAMMBI, JJICKTPOHHBIC YICOHUKH
U 3aJ]aYHUKH, DJJIGKTPOHHBbIE OMOIMOTEKH, BUPTYyaJbHBIE J1a0OpPaTOPUU, WIPOBBIE
IPOTPaMMBbI, KOJUICKIIMH IU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIIMMHU
TUAKTUYECKHE BO3MOXXHOCTH WH(OPMAIIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTHH,
cofiepKaHhe KOTOPhIX COOTBETCTBYET 3aKOHO/IaTEIbCTBY 00 00pa30BaHUU.

[IporpamMa 1o ¢u3MKE HE CKOBBIBACT TBOPYECKYIO WHUIIMATUBY YUUTENCH H
MPEIOCTABISET BOMOXKHOCTD ISl pPeaM3alliil Pa3InYHBIX METOAWYECKUX TMOIXOI0B
K OpraHm3anuu oO0yueHus (U3WKE MPU YCIOBUU COXPAHECHMsI OOSI3aTEIbHOW YacTh
COJIEp’KaHUsl Kypca.

®u3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIAasg B KaueCTBE
y4eOHOro mpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUU
00 okpyxatomeM wmupe. [konbHBIA Kypc (GU3MKH — CHCTEeMOOOpa3yromuii
JUTSl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MTPEIMETOB, TTOCKOJIbKY (DM3UUECKUE 3aKOHBI JIeKAT
B OCHOBE TIPOIECCOB U SABICHUI, H3ydaeMbIX XUMHUEH, Ouomorueil, Quandeckon
reorpadueii u acrpoHomuei. Vcnonab3oBaHWEe M aKTUBHOE MPUMEHEHHE (PU3NYECKUX
3HaHUM OMpeNeNsieT XapakTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TMIOJYYEHHsS HOBBIX MAaTEpUaioB
C 3aJlaHHBIMU CBOWCTBaMHU W Apyrux. M3yueHue ¢u3MKu BHOCUT OCHOBHOW BKJIA]
B (GopMHpOBaHHWE  E€CTECTBEHHO-HAYYHOM  KapTUHBI  MHpa  OOYyJaronIuxcs,
B (hopMHpOBaHUE YMECHUN MPUMEHSITh HAyYHBIH METO] TO3HAHUS MPU BHITIOJTHEHUN UMH
y4eOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca Qu3uku Ui ypoBHS CpeHETO 00111ero 00pa3oBaHus MOJIOKEH Pl
U7ICH, KOTOPBIE MOYKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €T0 MOCTPOCHHS.

Hoes yenocmumocmu. B COOTBETCTBUM C HEW Kypc SBIAETCA JIOTUYECKH
3aBEpIICHHBIM, OH COACPKHT MaTephall U3 BCEX pasleioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUYECKOM, TaK U COBPEMEHHON (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEM MaTepuall Kypca pu3nku o0beIUHEH
BOKpYr (Qu3nueckux Teopuil. Bemgymmum B Kypce sBusgerca (GopMUpOBaAHUE
MPECTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzaius MpearonaraeT  HMCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMaIa PU3NYECKON HAYKH, OCMBICIICHUE CBA3U Pa3BUTHS (DU3UKU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUECKUMH, HPABCTBCHHBIMU U
HKOJIOTUYECKUMU ITPOodIeMaMu.

Hoes npuknaonoti manpasnennocmu. Kypc (U3uKku mpeanonaraet 3HaAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTUYECKHUX MPHIOKEHUN N3YUCHHBIX TCOPUI
Y 3aKOHOB.

Hoes sxonoeuzayuu peannusyercsi IOCpeACTBOM BBEJICHUS JIIEMEHTOB COACpKaHMUS,
MOCBAMIEHHBIX DKOJOTHYECKUM TpoOJieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI
C pa3BUTHEM TEXHUKH U TEXHOJIOTHUM, a TaKXKe OOCYXIACHHS MPOOJIEM PaIllMOHAIBLHOTO
IIPUPOJIOTIONH30BAHMSI M SKOJIOTHUECKON 0€301acHOCTH.



CrepXHEBBIMM dJIEMEHTaMU Kypca (U3MKU Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi SBISOTCA  (Qu3nueckue Teopur ((GOpMHUpPOBAHHUE MPEACTABICHHI
O CTPYKTYype NOCTpOoeHUs (U3HYECKOW TEOpUH, poJid (YHIAMEHTAIBLHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUIX O MPHUPOAE, I'PAHMUIAX MPUMEHHUMOCTU
TEOPUH, UL ONIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUI U IPOLIECCOB).

CUCTEMHO-IESITEILHOCTHBIN TTOAX0A B Kypce (PU3HKU peau3yeTcs Mpexkae BCEro
3a CYET OpPraHU3aluu HKCIIEPUMEHTAIBHON eaTeIbHOCTH oOyuatomuxcs. i 6a30Boro
YPOBHS Kypca pU3UKU — 3TO UCIIOJIb30BAHNUE CUCTEMBI (PPOHTAIIbHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTAOOPATOPHBIX pabOT, KOTOPHIE B Mporpamme 1o (Hpu3nke 00beTUHEHBI
B OOIIMI CTIMCOK yYEHMUECKUX MPAKTHUECKUX paboT. Brinenenue B ykazaHHOM NepeyHe
nabopaTopHbIX pPadOT, MNPOBOAMMBIX JJII KOHTPOJII U OLEHKH, OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTEIbLHOrO MpOoLecca UCXOs U3 OCOOEHHOCTEH MIaHUPOBAHUS U
ocHareHus1 kabunera ¢usuku. [Ipu 3ToM obecreunBaeTcs OBIAACHUE 00YJIAOITUMUCS
YMEHUSIMU NPOBOJUTH KOCBEHHBIE HW3MEPEHHUs, MCCIECAOBAaHUSA  3aBUCHUMOCTEN
($u3NYECKUX BETMYHUH U TOCTAHOBKY OMBITOB MO MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHuEe yAenseTcs PEIICHUIO Pacuy€THBIX U KAaueCTBEHHBIX 3ajad.
[Ipy 3TOM 1711 pacy€THBIX 3aJlay MPUOPUTETOM SBIAIOTCA 3aJa4d C SBHO 33JaHHOU
buznueckol  MOJENbI0, TO3BOJIAIONIME  MPUMEHSTh  HM3YYCHHBIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOIO pas3zelia Kypca, TaKk U MHTETPUPYS 3HAHMS U3 Pa3HbIX
pa3zaesioB. [l KayecTBEHHBIX 3a/1ay IPUOPUTETOM SIBISIOTCS 3aJaHUSl HA OOBSICHEHHE
NPOTEKAHUS (PU3NYECKUX SIBIEHUH M IMPOLIECCOB B OKPYXKAIOLIEH >KU3HH, TPEOyrouue
BbIOOpa PU3NYECKON MOAEIH JUIsl CUTYalluu MTPaKTUKO-OPHUEHTHPOBAHHOI' O XapaKTepa.

B cootBerctBun ¢ tpebdoBanusmu GI'OC COO k MarepuanbHO-TEXHUYECKOMY
o0ecrieyeHunto yueOHoro npoiecca 6a30Bblii YpOBEHb Kypca (PU3MKHU HA YPOBHE CPEIHETO
obuiero o0pa3oBaHUsl JIOKEH M3y4aThCsl B YCIOBUSIX MPEAMETHOrO KaOMHETa (PU3MKU
WIM B YCIOBUSX HHTETPUPOBAHHOIO KAaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunere pusuku J0MKHO OBITH HEOOXOAMMOE JTA0OPATOPHOE 000PYIOBaHUE
JUI BBITIOJIHEHUSI YKa3aHHBIX B MporpamMme Mo (U3MKe YYEHUUYECKUX MPAKTHUYECKUX
paboT U IEMOHCTPALIMOHHOE 000pYA0OBaHUE.

JlemoHcTpanmonHoe 00opyaoBaHue (HopMHUPYETCss B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIbHOM JIOCTATOUHOCTM W  OOECHEYMBAET IMOCTAHOBKY MEPEUHCICHHBIX
B IporpaMme Mo (Qu3uKe KIHOYEBBIX JEMOHCTpAIMi ISl UCCIEIOBAaHHUS H3y4aeMbIX
SIBJICHUU M MPOIIECCOB, SMIUPUUECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHECHU.

JlaGopatopHoe oOopyJoBaHUE Il  YYCHHMUECKHUX  MPAKTUYECKUX  padboT
(dopmupyeTcst B BUJe TEMaTHUYECKUX KOMILJIEKTOB U 00ECIeUnBaETCs B pacuére OJHOro
KOMIUIEKTa Ha JIByX oOOydarommxcs. TemaTuyeckue KOMIUIEKTHI JIabOpaTOpPHOIo
000py0BaHMsI JOIKHBI ObITh IOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX
U HUPPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTENBbHBIX CHUCTEM B BUJE
M (POBBIX JTA0OPATOPHIA.

OCHOBHBIMM LEISIMU H3ydyeHUs] (U3MKH B 00IIEeM OOpa30BaHMM SIBIISIOTCS:

(opMHUpOBaHUE MHTEpPECA U CTPEMJICHMSI OOYYarOIIMXCS K HayYHOMY H3yYCHHIO
IPUPOJIBL, PA3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TIPEACTABICHUM O HAy4YHOM METOJle¢ TNO3HaHUA U (HOpMHUpPOBaHUE
HCCIIETIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOIO MHUPOBO33PEHUSI KaK pe3yJibTaTa HW3y4YEHUS OCHOB
CTpOCHHS MaTepUu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE YMEHHIH OOBSICHATH SIBICHHUS C HCIIOJIb30BaHHUEM (DPH3NUECKUX
3HAaHWM W HAYYHBIX JIOKA3aTENIbCTB;

dbopMupoBaHUE TPEACTABICHUM O poid GU3UKKA U1 Pa3BUTUS  APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHIA.

JlocTmkeHrne OTUX 1eJed oOecreunBaeTcs pEIICHHEM CIEIYIOMMUX —3a7ad
B IIpOLIECCE M3YUYEHUs Kypca (PU3MKHU Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHus:

NpPUOOPETEHUE CHUCTEMbl 3HAHWKW 00 OO0mMX QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX, BKJIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DU3UKY, 3JIEKTPOJUHAMHUKY,
KBaHTOBYIO (PM3UKY U 3J€MEHTHI acCTPO(PU3UKH;

dbopMUpoBaHUE YMEHUW NPUMEHSATH TEOPETHUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3NUeCKNX SBICHUW B TIPUPOAEC W IS TPUHATHS TPAKTUUCCKUAX PEIICHUN
B IIOBCEIHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB PEIICHUS PA3NUYHBIX 3a7a4 C SBHO 3aJaHHOM (u3HUecKou
MOJIEIIBIO, 3a/1a4, MTOAPA3YMEBAIOIINX CAMOCTOSITEILHOE CO3/IaHne (PU3NIECKON MOJIEIH,
aJIEKBaTHOW YCJIOBHSIM 3a]1a4U;

NOHUMaHue (PU3NYECKUX OCHOB U MPUHIIUIIOB JIEHCTBUSA TEXHUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB, UX BIMUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUEC METOAAMH CaMOCTOSTEILHOTO IUTAHMPOBAHWUS M IIPOBEICHUS
(bU3HYECKUX DKCIIEPUMEHTOB, aHAM3a W WHTEPIPETAIIUU MHPOPMAINH, ONPEICICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

CO3[JaHUE YCJIOBUU I Ppa3BUTUA YMEHUW IPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOM JEATEIBHOCTH.

Ha wu3yuenne ¢usuku (0a30Bbli ypoOBEHb) Ha YPOBHE CpPEIHEr0 OOILEro
obpasoBanus orBoautcs 136 yacoB: B 10 kmacce — 68 waco (2 waca B Hemenio),
B 11 knacce — 68 yacoB (2 yaca B HEEINIO).

[Ipenmaraemsiii B mporpamMme 1mo Gu3HNKe nepedeHb JJaA00paTOPHBIX U TPAKTUICCKUX
paboT SIBISIETCSI PEKOMEHIOBAaHHBIM, YIUTEIb JIeIaeT BEIOOP MPOBEACHMUS JIA0OPATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYATHHBIX OCOOEHHOCTEHN 00yUYaroIMXCs.

JIrobast pabouas mporpamma JOJDKHA MOJTHOCTBIO BKJIIOYATh B ceOsl copepKaHue
JAHHOW TIPOTpaMMBI IO (PHU3HKeE.

B otnenbHbIX cinydasx Kypce Gu3nku 6a30BOro ypoBHS MOXKET M3ydaThes B 00béMe 204
gaca 3a nBa rojga ooyueHus (3 u B Hemenmro B 10 m 11 kmaccax). B aTtom ciydae
yBeIn4YuBaeTcs He MeHee ueM 110 20 4 pe3epBHOE BpeMsl, KOTOPOE UCIIONIb3YETCS YUUTETIEM
JUIS U3Y4EHHUS BOIIPOCOB, TECHO CBSI3aHHBIX C BBHIOpPAHHBIM MpoduiieM 00y4deHus, u
yBEIMUMBACTCS yucOHAs Harpy3ka, OTBOJIMMAsl Ha M3ydeHUE MEXaHUKH, MOJIEKYIISIPHON
GU3MKKN M DJCKTPOJWHAMUKH, 3a CUYET pacHIMpeHUs 4Yucia JabopaTopHBIX padoT
HCCJIEI0BATENILCKOTO XapaKkTepa v YPOKOB PEIICHUS KAYECTBEHHBIX M paCUETHBIX 3a71a4.



COJAEPXAHUE OBYUEHUA

10 KJIACC
Pa3znen 1. ®uzuka u MeToAbl HAYYHOI O IO3HAHUS

®usuka — Hayka o npupone. Haydneie MeTOIBI MO3HAHUSA OKPYXKAIOIIETO MHUPA.
Posb sxcneprMeHTa ¥ TEOpUH B IpOLiecce MO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (pU3HKeE.

MopenupoBanne (U3MUECKUX SBICHUM © TpolieccoB. HaydHble THUMOTE3BI
dusnueckre 3aKOHbl U TEOPUH. ['paHUIIBI TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB.
[IprHIUIT COOTBETCTBUSI.

Ponb u MecTto ¢puszuku B GOPMUPOBAHUHM COBPEMEHHOW HAYYHOW KapTHUHBI MUPA,
B IIPAKTUYECKON IEATEIBHOCTH JIIOJIEH.
Jlemoncmpayuu

Amnanorosbie 1 IU(PPOBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxka

Mexannueckoe qBukeHrE. OTHOCUTENBHOCTh MEXAHUUECKOTO ABMKEHUS. Cructema
orcuéra. Tpaekropus.

[lepemeriienne, CKOPOCTh (CpENIHsISt CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKHM, HX TMPOEKIIMU Ha OCH CHUCTeMBbl KoopauHaT. CroKeHue
IIEPEMELIEHUAN U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJMHEWHOE ABWXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUSI, ITyTHU U MEPEMEILICHHUS] MaTepUaIbHOMI
TOYKU OT BPEMEHH.

CBoOoaHoe majgieHne. Y CKOpeHHUEe CBOOOTHOTO TTaICHHUS.

KpuBonuneiinoe nsmxeHue. JIBH)KEHHME MAaTEpPUAIbHOW TOYKHA IO OKPYKHOCTH
C MOCTOSIHHOM 10 MOJIYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEWHas ckopocTh. [lepuon
U yactota oOpaienus. LleHTpocTpeMuTenbHoe YCKOpEHHE.

TexHnueckrue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUAOMETp, ABUKECHHE
CHaps0B, LIEMTHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Mogenb CcUCTEMBI OTCUETA, WJUIFOCTpAIMSl KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKCHHSI.

[IpeoGpazoBanue NBMKEHHI ¢ UCTIOIB30BAaHUEM ITPOCTHIX MEXAHU3MOB.

[Tamenune Ten B BO3AyX€E U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HabGmonenne paBuxkeHHs Tena, OpOIIEHHOTO TIOJ YIVIOM K TOPU30HTY W
TOPU30HTAILHO.

N3mepenue yckopeHust CBOOOIHOTO TMaJICHHUS.

Hamnpasienue ckopocTy npu ABUKEHHUU 110 OKPY>KHOCTH.



Yyenuueckuii sxcnepumenm, 1abopamopHvie pabomsi

N3ydyeHne HEPaBHOMEPHOIO JBHKEHUS C LEJIbK OIPEACICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBanne  COOTHOWICHUS ~ MEXAY  OYTSMH, OPOWAECHHBIMHU  TEJIOM
3a [TOCJIEIOBATENBHBIEC PABHBIE IPOMEXKYTKHA BPEMEHH IPU PABHOYCKOPEHHOM JBH)KEHUN
C HA4aJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yuenne [BWXKEHUS [IApUKa B BA3KOW KUIKOCTH.

N3ydenue neukeHus teia, OpOIeHHOro TOPU30HTAIBLHO.

Tema 2. lunamuxa

[Ipuanun orHocurenbHocTU [Mamunes. Ilepssiii 3akoH Herorona. MHepuuanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoir 3akoH HeroTona
JUI MaTepUaIbHOU TOUKM. Tperuii 3akoH HbroTOHA U1 MaTepruanbHbIX TOUEK.

3akoH BceMupHOro tsrorenus. Cuia tsokectd. IlepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckoibxeHus, kadenus). Cuia tpenus. Cyxoe
Tperue. Cuia TpeHUs! CKOJbXKEHUsS U cuiia TpeHus nokos. Koadgdunuent tpenus. Cuma
COIPOTHUBIICHHS TIPU ABUKEHUHU TeEJIa B )KUIKOCTH WJIM Ta3e.

[ToctynarensHOE U BpalaTelbHOE TBUKEHUE aOCOTIOTHO TBEPAOTO TEA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaiieHusd. [lnedo cuibl. Y ciioBus paBHOBECUS
TBEPIOrO Tena.

TexHuueckrue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: TTOAMIUITHUKY, TBUKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepLIHU.

CpaBHeHUE Macc B3aUMO/JICUCTBYIOLIUX TEJL.

Bropoii 3akon HerotoHa.

Nsmepenue cu.

Cnoxxenue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTHU OT AedhopMalinu.

Hesecomocts. Bec Tena npu yckOpeHHOM MOABEME U aJCHUU.

CpaBHEHUE CUIT TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSL.

VY cioBus paBHOBECHs TBEPAOTO Tesia. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomsi

N3ydenue nBukeHns OpycKa Mo HAKJIOHHOM MITOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI  YIIPYTrOCTH, BO3HHUKAWOIIMX B TPYXUHE U
PE3UHOBOM 00pasiie, OT ux Aedhopmaluu.

HccnenoBanue yciioBui paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPAICHUSL.



Tema 3. 3aKonvl cOXpanenus 6 MexaHuke

Nmnynbec MatepuanbHOW TOYKHU (Tesa), CHCTEMbl MaT€pUAIbHBIX TOUEK. VIMITynbC
CWIBl M W3MEHECHHE HMITYJIbCA TeEJlA. 3aKOH COXpPAaHEHHs HMIIYyJlbca. PeakTuBHOE
JBUKCHHUE.

Pa6ora cusnbl. MOLTHOCTE CUJIBL.

Kunernueckass »Heprus marepuanbHOW TOYKH. Teopema 00 U3MEHEHUU
KUHETUYECKOU YHEPIUHU.

[lorenumanbHass 3Heprus. [loTeHnmanbHas sHeprus ynpyro aedopMUpPOBAHHOU
npyxussl. [loTeHnansHas 3Heprust Teaa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHbIE U HENOTEHIIUANbHBIE CUJIbL. CBSA3b paO0THl HETOTEHIIUAIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3AKOH COXPAaHEHUsI MEXaHUYECKOM
DHEPrUH.

Yrpyrue nu Heynpyrue CTOIKHOBEHHS.

TexHu4eckne yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHWE: BOIOMET, KOIIED,
IIPYKUHHBII ITUCTOJIET, IBUKEHHUE PaKeET.
Jlemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCa.

PeaktnBHOE nBMXEHNE.

[lepexon NOTEHIIMAILHON SHEPTUU B KHHETUYECKYIO U OOPATHO.
Yuenuueckuui sxcnepumenm, 1abopamopHvle pabomul

N3ydyenue abCoNMOTHO HEYIPYroro yaapa ¢ HOMOUIBIO IBYX OAMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOThI CHIIbI C U3MEHEHUEM MEXaHMYECKOW SHEpruu Tena
Ha [PUMEPE PACTSHKEHUS PE3UHOBOTO KI'yTa.

Pa3znen 3. MosekyasipHasi pu3nka U TePMOIMHAMUKA
Tema 1. OcHo6bl MOIEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJSIPHO-KMHETHUECKOW TEOPUUM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. [Auddysus. Xapakrep IBUKEHUS U
B3aMMOJECHCTBHSI YaCTHUII BelecTBa. Moaenu cTpoeHus ra3oB, )KUAKOCTEN U TBEPIBIX TEI
1 00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATUX Mojesiel. Macca u pa3Mmepbl MOJIEKYJI.
KomnuecTtBo BemecTBa. [locTosanas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. lllkama Ttemmneparyp
Llenscus.

Mopens uaeanbHOro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KHHETUYECKON
TEOPHH UICABbHOrO ra3a. AOCOMIOTHAs TeMIepaTypa Kak Mepa CpeJHel KUHETUYECKOU
DHEPIUM TEIUIOBOTIO ABMKEHMS 4dacTul raza. lllkama temneparyp KensBuna. I'a3oBble
3aKkoHbl. YpaBHeHue MenneneeBa—Knaneitpona. 3akon J[lambToHa. M3ompolieccsl
B UJICAJIbHOM Ta3e ¢ IOCTOSIHHBIM KOJIMUYECTBOM BellecTBa. I 'paduueckoe npeacTaBieHue
M30IPOLECCOB: U30TEPMA, U30X0Pa, 300apa.

TexHuueckue ycTpoicTBa U MpakTHYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE BelllecTBa, (poTorpadun MoJIeKyl
OpPraHUYECKUX COCTUHEHUM.

OnbIThl 10 U Y3UH KUIKOCTEN U Ta30B.

Mopenb OpOYHOBCKOT'O IBUAKEHUS.

Mogensb onbita LlTepHa.

OnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYJISIPHOT'O B3aUMOICUCTBUSL.

Mogenb, WUTIOCTpUPYIOIas IPUPOAY JABJICHHS Ta3a HA CTEHKU COCY/Ia.

OnbIThL, WUTIOCTPUPYIOIIUE YPABHEHUE COCTOSHUS UACAIBHOTO T'a3a, H30MPOLIECCHI.
Yuenuueckuui sxcnepumenm, rabopamopHule pabomol

OmnpeneneHue Macchl BO31yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MepeHU 00bEéMa
KOMHAThI, TaBJICHUS U TEMIIEPATypPbl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY NapaMETPaMU COCTOSIHUS Pa3pEKEHHOrO rasa.

Tema 2. Ocnoebt mepmoOuHamuKu

TepmonnHamuyeckass cucTteMa. BHYTpeHHsE SHEprus TEPMOAUHAMUYECKOU
cCUCTeMbl M crnocoObl e€ m3MmeHeHus. KonuuectBo Temnorsl W pabora. BHyTpeHHss
SHEPIHsi OJHOATOMHOIO HJIEAJIBHOTO raza. Buasl Temonepenayu: TEMIONPOBOAHOCTD,
KOHBEKIUS, M3JIy4eHUeE. YJIelbHas TEIUIOEMKOCTh BellecTBa. KoJIMYecTBO TEIIOTHI
IIpU TeIUIoNepeaaye.

[Tonsitue 06 agnadarnom npouecce. IlepBblil 3akoH TepMoauHaMuKky. [Ipumenenue
NEpPBOro 3aKOHAa TEPMOJAMHAMUKH K H3omporueccaMm. ['paduueckas uHTeprnpeTanus
paboTHI Taza.

Bropoii 3akon TepmoguHamuku. HeoopatumMocTs mpoiieccoB B PUPO/IE.

TemioBble MamuHbl. [IpuHIMNBL nedcTBUS TemIoOBbIX MaiuH. [IpeoOpa3oBanus
HHEPrUU B TEIUIOBBIX MamHax. KoapuuueHTt noiae3Horo AeicTBUs TEMIOBOW MAIIMHBI.
[Mukn KapHo u ero xo3(p@GUUHUEHT MOJE3HOTO NEUCTBUS. DKOJIOTMYECKHE MPOOIeMbl
TEITIO3HEPrETUKH.

TexHn4ecKkrne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: IBUTATENb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3menenue BHYTpEHHEHW SHEPruu Teia MPU COBEPIICHUH pabOTHI: BBUIET MPOOKH
u3 OyTBUIKM TOJ] ICUCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUCOIEMOHCTPALIHS).

N3menenue BHyTpeHHEW SHEpruu (TeMIepaTyphl) Tella MpU TeIuionepeaaye.

OneIT 10 a1MabaTHOMY PaCUIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBoi TypOWHBI, JBUTATENli BHYTPEHHErO CrOpaHHs, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomoi

N3mepenue ynenpHON TEMIOEMKOCTH.



Tema 3. Aepezamnuvie cocmoanusn eéewecmea. Dazosvle nepexoovl

[TapooOpazoBanue u koHjeHcauusi. HMcmapenwe u kumnenwe. AOCOMOTHasT U
OTHOCUTEJNIbHASI BIIAXHOCTh BO3AyXa. HaceleHHbli map. VYaenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUS OT JIaBJICHHUS.

Tépnoe Teno. Kpucramnmueckue u amopdHble Tena. AHU30TPONUS CBOWCTB
kpuctauioB. JKupakue kpucramibl. CoBpeMeHHble Martepuanbl. [lmaBienne wu
KpUCTaJTU3aIus. Y AelbHas Teriora miasienus. Cyonumanus.

YpaBHeHME TEIUIOBOI0 OaiaHca.

TexHu4eckue yCTponcTBa U MPaKTUUECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJOTUM TIOJIYYEHUSI COBPEMEHHBIX MAaTepUaioB, B TOM 4YHUCIE
HAaHOMAaTEpHUaJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JaBJICHUMU.

CniocoObI n3MepeHust BIaXKHOCTH.

HabGnronenune HarpeBaHus U MUIABJICHUS KPUCTALTUNISCKOTO BEIIECTRA.

JleMoHCcTpanust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopHule pabomol

N3MmepeHne OTHOCUTENbHOW BIIAXKHOCTH BO3yXa.

Pa3znen 4. DnekTpoaguHAMHKA
Tema 1. Dnexkmpocmamuxa

DJIeKTpU3alus Tell. DJNEKTPUYECKUN 3apsana. [[Ba BuIa 3JIEKTPUUECKUX 3apSAJIOB.
[IpoBOAHUKH, AUAJICKTPUKUA U TOTYMPOBOAHUKHU. 3aKOH COXPAHEHUS DJIECKTPUUYECKOTrO
3apsja.

Bzaumoperictue 3apsinoB. 3akoH Kymona. TodeyHbId 3IEKTpUYECKHUIM 3apsii.
DnekTpuueckoe noje. HanpsE€HHOCTh 35ieKTpuueckoro noss. [Ipuniun cyneprno3unuu
ANEKTPUUYECKUX MMOJeH. JINHUU HaNpsSs)KEHHOCTH SJIEKTPUUECKOTO OIS,

PabGorta cun snextpocrarmdeckoro mois. [lorennuman. PazHocTs moTeHIMANOB.
[IpoBONHUKM U JUAJEKTPUKU B DBJIEKTPOCTATUUECKOM Toje. Jludnekrpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsyKEHHOr 0 KOHJIEHCaTopa.

TexHuueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHE:  BJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTATUYECKas  3allluTa,  3a3eMJICHHE  AJIEKTPOnpuOOpoOB,
KOHJICHCATOP, KONMPOBAJIbHBIN aIllapar, CTPYWHBIA IIPUHTEDP.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIMII JEUCTBUSI DJIEKTPOMETPA.

B3aunmopericTBrue Ha3IEKTPU30BAHHBIX TE.

DIJIEKTPUUECKOE TIOJIE 3aPSIAKECHHBIX TEJL.

[TpoBOAHUKM B 2JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.



JIMPIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB DJIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOPA OT IIOIIAAU IUIACTHH,
PAcCTOSHUS MEXYy HUMU U JUIJIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI 0 KOHJIEHCAaTopa.
Yuenuueckuu sxcnepumenm, rabopamopHuvle pabomoi

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannbslit nekmpuyeckuit mok. Toxu 6 paznuunvix cpeoax

DNEeKTpUYECKUI TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUYECKOro ToKa. ICTOUHUKH
Toka. Cuna Toka. ITocTOAHHBIN TOK.

Hanpsbxenue. 3akon Oma 11t yuacTka UEH.

DJIEKTPUYECKOE  COMPOTHUBJICHHE.  YJIETbHOE  CONPOTUBJIEHUE  BEIIECTBA.
[TocnenoBarenbHOE, apauieIbHOE, CMEMIAHHOE COETMHEHUE MIPOBOTHUKOB.

Pabota snextpuueckoro Toka. 3akon J[xoyns—Jlena. MoIHOCTb 3JE€KTPUUECKOTO
TOKaA.

DIIEKTPOABUKYIAsl CUJIa U BHYTPEHHEE COMPOTHUBJICHUE HMCTOYHHMKA TOKA. 3aKOH
OMa f71s1 TOJTHOM (3aMKHYTOM) AJIeKTpuyeckoi 1enu. KopoTkoe 3aMbIkaHue.

DNEeKTPOHHASI MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTUBIICHUS
METaJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpu4eCcKuii TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBoguuku. CoOCTBEHHAs! M MPUMECHASI TPOBOIUMOCTD MOJIYITPOBOJHUKOB.
CoiicTBa p—n-niepexosa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKUI TOK B paCTBOPAX M PACILIABAX JIEKTPOJIUTOB. DJIEKTPOIUTHUECKAS
JUCCOLMAIINS. DIIEKTPOJIH3.

DJIEKTpUYECKUA TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENIbHBIA pa3psi.
Monnus. 1nazma.

TexHn4ecKkrne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, ICTOYHUKU TOKa, AJIEKTPOHArpeBaTeabHble MPUOOPHI, HJIEKTPOOCBETUTEIbHbBIE
npuOoOpel, TEPMOMETP CONPOTUBJICHUSA, BAaKyyMHBIH JUOJ, TEPMHUCTOPBl U
(dboTope3ncTOopkl, MOITYIPOBOAHUKOBBIN 11O/, TalbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSKEHMS.

3aBUCHUMOCTb CONPOTUBJICHUS IUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, TIJIOIAIN
IIONIEPEYHOr0 CEYEHUS U MAaTepraIa.

CMelnanHoe CoeIMHEHUE ITPOBOJHUKOB.

[Ipamoe  w3MepeHue  AIEKTpoABMKYyHIEM  cuibl.  KopoTkoe — 3ambIkaHue
raJqbBaHUYECKOTO DJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHMOCTb CONTPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTE AJIEKTPOJIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAMMOCTb BO3/1yXa.

OnHOCTOPOHHSSI NPOBOIUMOCTD JUO/A.



Vuenuueckuu sxcnepumenm, rabopamopHule pabomol

H3yueHne cMemaHHOro COSAMHEHHSI PE3UCTOPOB.

N3mepeHnne »IEKTPOABMKYIIECH CHIIBI HCTOYHHWKA TOKA W €r0 BHYTPEHHETO
COIIPOTHBIICHUS.

Ha6mronenue snexkrposusa.

MexknpeaMeTHbie CBA3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce ocyiiecTBisieTcs ¢ y4ETom
cofiepKaTebHbIX MEKITPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHHU, XUMUH,
reorpauy U TEXHOJIOTHUHU.

Mesicnpeomemnvle nouamus, CBsI3aHHBIE C W3YYEHHEM METOAOB HAy4YHOTO
MO3HAHMS: SIBJICHUE, HAYYHbIN (DaKT, THUMOTE3a, PU3NYECcKasi BEIUUYHUHA, 3aKOH, TEOPHUs,
HaOJI0ICHNE, SKCTIEPUMEHT, MOJIETTUPOBAHKE, MOJIE]b, U3MEPEHUE.

Mamemamuxka: pelleHUE CHCTEMbl YpaBHEHUMW, JHHEWHas (QyHKius, mapabdona,
runepoona, ux rpa@ukKu U CBOMCTBA, TPUTOHOMETPpUUYECKHE (PYHKLIHUU: CUHYC, KOCHUHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl U UX
IPOEKIMU Ha OCH KOOPJMHAT, CJIOXKEHUE BEKTOPOB.

buonocus: MexaHMuYecKOe IBUKEHHE B KXUBOW mpupone, aAudpdysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHuM3MOB (BUIbI TEIUIONEPENayd, TEIJIOBOE pPaBHOBECHE),
AIIEKTPUYECKHE SIBICHUS B )KMBOW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOIb
BEIIECTBA, MOJIIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, *KUAKOCTEM M Ta30B,
AIIEKTPUYECKHE CBOMCTBA METAJIIOB, DJICKTPOJIUTHYECKAsT TUCCOLMAIINS, TaTbBAHUKA.

l'eocpaghus: BTaxxHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUI C UCHOIb30BAaHHMEM MEXaHU3MOB, YUET
TPEHUS B TEXHHUKE, MOAIIMIHUKH, MCIIOJIb30BaHUE 3aKOHA COXPAHEHUS HUMITyJIbca
B TEXHUKE (pakeTa, BOIOMET M Jpyrue), JBUraTellb BHYTPEHHETO CrOpaHUs, MapoBas
TypOuHa, OBITOBOH XOJIOIUIHHHUK, KOHIUIIMOHEDP, TEXHOJIOTUH TTOJTYUYEHHUSI COBPEMEHHBIX
MaTEepUaloB, B TOM YHUCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, IJIEKTPOCTaTUUECKas]
3alUTa,  3a3€MJICHUE  DJIEKTPONpUOOpPOB,  KCEPOKC,  CTPYHMHBIM  HIpPUHTED,
AJIEKTPOHAI PEBATEIbHBIE IPUOOPHI, FTEKTPOOCBETUTENbHBIE IPUOOPHI, FAIbBAHUKA.

11 KJIACC
Pa3znen 4. DiaexkTpoauHaMuKa
Tema 3. Maznummnoe noJjie. I1eKmpoMazHUMHAA UHOYKYUA

ITocrossHHBIE MarHuThl. B3amMojeiicTBHEe NOCTOSHHBIX MAarHuToB. MarHutHoe
nosie. BekTop MarHUTHOW WHAYKUMHU. [IpyHUOMI CYNEpro3vWiiud MAarHUTHBIX MOJIEH.
Jlunuu MarauTHOM MHAYKIMK. KapTuHa TMHUIT MAarHUTHOM WHTYKITUH OIS ITOCTOSTHHBIX
MAarHHUTOB.

MaruutHoe 1moJie MpOBOJIHMKA C TOKOM. KapTuHa JUHUNA WHIYKIIMM MarHUTHOTO
OJISI ITTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOIHUKA, KATYIITKH
¢ TokoM. OnbIT Opcreaa. BzanmoaencTBue NpoBOJHUKOB C TOKOM.



Cunia Amniepa, €€ MOyJb U HallpaBJICHHUE.

Cuna JlopeHna, €€ MOAynab W HampasleHHE. [[BH)KEHHE 3apsSyKEHHOM 4YacTHIIbI
B OZTHOPOAHOM MarHuTHOM mosie. Pabora cunsl Jlopenua.

SIBneHne 3IEKTpOMAarHUTHOM MHAYKIMH. 1I0TOK BEkTOpa MarHMUTHOW WHAYKIIMH.
DNEKTPOABIIKYILAS CHJIAa HHIAYKLIWN. 3aKOH 3JIEKTPOMArHUTHON MHyKunn Papajes.

BuxpeBoe  amektpuueckoe — mosie.  ONEKTPOABWKYINAs  CAJIAa  HHAYKLIHH
B IIPOBOJHUKE, IBUXKYILIEMCS IIOCTYIIATEILHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTS. SBiieHne CaMOMHIYKI1H. DIIEKTPOABUKYIIAS cuia
CaMOMHAYKIIUH.

DHeprusi MarHUTHOIO MOJISl KATYIIKH C TOKOM.

DNIEeKTPOMArHUTHOE MOJIE.

TexHu4ecKkne yCTpOMCTBA M NMPAKTUYECKOE NMPHUMEHEHHE: MOCTOSHHBIE MArHUTHI,
JJIEKTPOMArHUThl,  JJIEKTPOJBHUIaTeb,  YCKOPUTEIM  DJIEMEHTapHbIX  YACTHIL,
WHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHME AIEKTPOHHOTO ITyYKa MAarHUTHBIM ITOJIEM.

JInHMKA MHAYKIIUM MAarHATHOT'O ITOJIS.

B3anmonerictBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHONW HHAYKIIVH.

[IpaBuito Jlenna.

3aBUCUMOCTD JJIEKTPOJABMIKYIIEW CHJIBI HMHAYKIMH OT CKOPOCTH W3MEHEHUs
MAarHUTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, nrabopamopruie pabomul

N3y4yeHre MaraHuTHOTO NOJISL KaTYIIKU C TOKOM.

Hccnenosanue qeiCTBUS MOCTOSIHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sABIEHMS 3JIEKTPOMarHUTHON MHYKIUU.

Pa3nen 5. Kosie0anus u BOJITHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumuble Konedanus

KonebarenpHas cucrema. CBoOOIHbIE MeXxaHUYeckue konedanus. ['apmoHnueckue
konebanus. Ilepuon, yactora, ammuryaa u ¢asza xKonebanuil. [IpyXKUHHBIA MasgTHUK.
MaremaTuyeckuii MasiTHUK. Y paBHEHHE TrapMOHWYECKUX KojeOaHuil. [IpeBpaiieHue
HHEPrUu MPU TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHblit KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UCAITBHOM
K0J1€0aTeTbHOM KOHTYpe. AHAlOrus MEXIy MEXaHWYECKHMMHU U 3JIEKTPOMarHUTHBIMU
konebanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHUS DJHEPrUU B HACaIHLHOM
Kosie0aTeTbHOM KOHTYPE.



[IpencraBnenue o 3aTyxamnmx KojeOaHUsX. BbIHYXJICHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIEC 3JIEKTPOMAarHUTHBIE KOJIeOaHMUS.

Ilepemennslii Tok. CHHYCOUIANIbHBINA MMEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTMTYTHOE U JAEHCTBYIOIIEE 3HAUCHUE CUIIBI TOKA U HAIIPSIAKCHMUSL.

Tpanchopmarop. IlpousBoacTBo, mnepenadya U MOTPEOJICHUE DIICKTPUYECKOMN
SHEPruU. OKOJIOTMYECKHWE PUCKA MOpPH TPOU3BOACTBE dIeKTpodHepruu. KynbTypa
VCIIOJIb30BAHUS JJIEKTPOIHEPTUM B IOBCEITHEBHOW KU3HU.

TexHuueckrne yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHUE: JJIEKTPUUYECKUN 3BOHOK,
TE€HEPaTOp NEPEMEHHOI0O TOKA, IMHUU 3JIEKTPOIIepeaay.
Jlemoncmpayuu

HccnenoBanue mapamMeTpoB  KOJIEOATENbHOM  CHUCTEMBbI  (TMPY>KWHHBIA WM
MaTeMaTUYECKHIl MasTHHUK).

HabGmronenue 3aTyxaromux Koie0aHuu.

HccnenoBanne CBOWCTB BBIHYKIEHHBIX KOIEOaHUIA.

Habmronenue pe3onanca.

CBOOOIHBIE JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBl TOKAa W HAaNpsHDKEHUsT OT  BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJICOaHUH.

Pezonanc nmpu  mocnegoBaTENbHOM — COSAWHEHHWH — PE3HCTOpA,  KATYLIKH
WHJIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTPOIIEPENAYN.
Yuenuueckuii sxcnepumenm, nrabopamopHvie pabomsi

HccnenoBanue 3aBUCUMOCTH TIEPUOIa MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT JJTUHBI
HUTH U MaccChl rpys3a.

HccnenoBanne mepeMEHHOr0 TOKa B IENU U3 ITOCIEIOBATEIBHO COSAUHEHHBIX
KOHJICHCATOPAa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUNHbBLE B0THbL

MexaHnuueckue BOJIHBIL, ycloBHs  pacnpoctpaHeHus. llepuon. CkopocThb
pacpoCTpaHeHUS U ITTMHA BOIHBL. [lonepednsie u mpoaopHbIe BOHBL. HTEephepeHius
U AU paKus MEXaHUYECKUX BOJIH.

3Byk. CxopocTs 3ByKa. ' pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. YCJIOBHUS M3JTYyYECHHS SJIEKTPOMArHUTHBIX BOJIH.
Bs3aumuas opuentanus BekTopoB E, B, v B snexkrpomarHutHOi BosiHE. CBoNCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTpaKEHHWE, MpeJIOMJICHHE, Tospu3anus, IuQpakiius,
unTepdepernus. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[llkama SJIEKTPOMArHUTHBIX BOJH. [IpuMEHEHHE JJIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpunMnIBI pagUOCB3U U TeNeBUACHUS. Pagunonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CpEIbl.

TexHuueckne yCTpOMCTBA ©  MPAKTUUECKOE TMPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUWArHOCTHMKA B TEXHUKE MW MEIULHHE, paaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.



Jlemoncmpayuu

OOpazoBaHu€e U PacIpPOCTPaHEHUE TOMEPEYHBIX U TPOIOIbHBIX BOJIH.

KoneOmromeecs Teno Kak HCTOYHUK 3BYKa.

HaOmonenue orpaxeHus U MpeoMICHUsS MEXaHUYECKUX BOJIH.

HabGmronenune narepdepeHny 1 qudpakiny MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenue cBsizu rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYONW U YaCTOTOM
KOJIeOaHUH.

HccnenoBanne CBOWMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, IIPEIOMIICHUE,
noJisipu3anus, 1upakius, tHTeppepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHENHOE pacIpOCTPAHEHHUE CBETA B OJJHOPOAHOMN
cpene. JIyd cBera. ToueyHbIli HCTOUHUK CBETA.

OTtpaxenne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne wu300paKeHMI
B IJTIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOJIOTHBIM IOKa3aTellb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. IlpeAenbHbIi  yrojll MOJIHOTO
BHYTPEHHET' 0 OTPAKEHUS.

Hucnepcus ceera. CiioxkHbIN cocTaB Oenoro cBera. L{er.

Cobuparomne u paccenBaroue auH3bl. ToHkas nuH3a. DoKycHOE paccTosHHE U
ONTUYECKass cuia TOHKOM JuH3bl. llocTpoeHune wu3o00pakeHMH B COOMPAOIIMX U
paccenBarOUX JuH3ax. Popmyra TOHKOW JIMH3BL. Y BEJTUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTHA T€OMETPUYECKOMN ONTUKH.

BonnoBast ontuka. Mutepdepenuust cpera. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS
HaOII0JICHUs] MAaKCUMYMOB M MUHUMYMOB B WHTEpPhEpPEHIMOHHOM KapTHHE OT ABYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakuus ceta. Judpaknmonnas pemérka. YciaoBue HaAOMIOIEHUS TIaBHBIX
MaKCHMYMOB TPH MaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoicTBa U MPaKTHYECKOE MPUMEHEHHE: OUKH, JIyma, (poToanmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PPaKIIMOHHAS
peLIETKA, TOISAPOUI.

Jlemoncmpayuu

[IpsMonuHEHOE  pacHpoCTpaHEHUE, OTpPaKEHWE U MPEJIOMIICHHE  CBETA.
OnTuyeckue TpuOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moaens CBETOBOAA.

HccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKONa.

Hab6monenne narepdhepeHIInM CBeTa.

Hab6monenune nudpakiuu creta.

Hab6monenne qucriepcuu cBera.



[Tonydenue crniekTpa ¢ MOMOIIBIO MPU3MBL.
[Tonydenue criekTpa ¢ MOMOIIbI0 TU(PPAKITMOHHON PEHIETKH.
Habmronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopHvle pabomol
N3mepenue nokasarens MpesioMIICHHS CTEKJIA.
HccnenoBanue cBONCTB M300pakeHUH B JIMH3AX.
Hab6monenne nucnepcuu ceera.

Pa3znen 6. OCHOBBI cielMAIbHON TEOPUHM OTHOCUTEIBbHOCTH

['pannubl TPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. [locTynaTel crenuanbHOU
TEOPUU OTHOCHUTEJNBHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIHLHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJITHOBPEMEHHOCTH. 3aMEIJIECHHEe BPEMEHU U COKpAIlECHUE
JUTAHBL.

DHEprusi 1 UMNYJbC PEISITUBUCTCKON YaCTUIIBI.

CB3b MACCBhI C SHEPTUEH U UMITYJIBCOM PEJIITUBUCTCKOM YaCTUIIbI. DHEPrHUs MOKOA.

Pa3znen 7. KBanToBasi pusuka
Tema 1. Dnemenmol K6aHMOBOI ONMUKU

®otonbl. Popmyna [Inanka cBA3M 3HEPruM QOTOHA C €ro 4acTOTOM. DHEprus u
UMITYJIbC (DOTOHA.

OtkpeiTie u uccinenoBanue ¢oroddpdekxra. Omnbitel A.I'. CroneroBa. 3aKoHBI
dororddexra. VYpaBuenue OuHmTeitHa M poroaddexra. «KpacHas TpaHuUIA
dboTtorddekra.

JaBnenme ceera. OnwiTel 11.H. JIeObenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOHWCTBA M  MPAKTUUYECKOE TMPUMEHEHHE: (OTORJIEMEHT,
dhoTOIaTUHK, COJTHEUHAs Oarapest, CBETOIHO/I.

Jlemoncmpayuu

®oT03(pPeKT Ha ycTaHOBKE C IIMHKOBOM TJIACTHHOM.

HccnenoBanue 3ak0HOB BHENTHETO (oTodPdeKTa.

Ceeroguon.

Conneunast GaTtapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbeiTel Pesepdopnma 1o paccessHUIO — 0-4acTHIIL.
[Inanerapuas monens atoMa. [loctynarel bopa. M3nydyenue u norsomieHue GoToHOB Mpu
IIEPEXO0/IE aTOMA C OJHOTO YPOBHS DHEPTUH HA Npyron. Buasl ciekTpoB. CIIEKTp ypOBHEM
DHEPIUM aToMa BOAOPOAa.

BonnoBeie cBoiicTBa uactuu. Bomnbel ae bpoinda. KopmyckynsipHO-BOJTHOBOM
Tyali3M.

CHOHTaHHOE U BBIHYXJEHHOE U3JTy4YEHHUE.

TexHuueckne yCTpOWCTBA M IMPAKTUUECKOE NMPUMEHEHUE: CIEKTPaJIbHbIA aHaIU3
(CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu
Mogpens onbita Pesepdopna.
OmnpeneneHue AJIMHBI BOJIHBI JIa3epa.
Hab6mronenue muHeyaTsIx CIEKTPOB U3ITYUCHHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopHvie pabomsi
Hab6monenre muueiuaToro cuekTpa.

Tema 3. Amomnoe sopo

OKCHNEPUMEHTBI, JOKa3bIBAIOLIME CIOXKHOCTh CTpoeHus sapa. OTKpbiTHe
panuoakTuBHOCTU. OmbIThl Pesepdopaa mo ompeneseHuio cocTaBa pagdoaKTUBHOTO
uznydenus. CBoiicTBa anb(a-, 6eTa-, raMMa-u3nydeHus. BiusHue paguoakTHBHOCTH Ha
’KUBBIE OPraHU3MBI.

OtkpeiTie TpoTOHA U HeWTpoHa. Hykiionnas wMopens snpa [elizenOepra—
NBanenko. 3apsaa aapa. MaccoBoe uucio sjapa. M30Tomnsl.

Anb(a-pacnan. DNeKTpOHHBIA M MO3UTPOHHBIA OeTa-pacnaia. ['amma-uznyyeHue.
3aKoH paIMOaKTUBHOI'O pacnaja.

DOHeprus CBA3M HYKJIOHOB B siape. SAnepHble cuiibl. JlegekT Maccsl sapa.

Anepusbie peakuuu. JleneHue u CUHTE3 SA€ED.

SAnepusbiil peaktop. TepmosinepHslii cunTe3. [IpoOaemMbl U MEPCHEKTUBBI SIAEPHOM
DHEPreTUKH. DKOJIOIMYECKUE ACIIEKTHI SIACPHON SHEPTETUKH.

DneMeHTapHbIe 4aCTULbI. OTKPBITUE IO3UTPOHA.

Meronbl  HAOMIOAEHHST M PErUCTPAllMM  3JEMEHTapHbIX  YaCTHII.

dyHaaMeHTaIbHbIe B3anMoieicTBusl. EMnHCTBO pr3nyeckoit KapTUHBI MUpA.

TexHu4eckne yCTpOWMCTBA M MPAKTUYECKOE NPUMEHEHHE: IO3UMETp, Kamepa
Buiibcona, siiepHblil peakTop, aToMHas Oomoa.
Jlemoncmpayuu

CUY€TunK MOHU3UPYIOUIMX YACTHIL.
Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomoi

HccnegoBanue TpekoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DyieMeHTBI aCTPOHOMUY U ACTPOPU3UKH

DTanbl pa3BUTHUS acTpOHOMHUHU. [IpuKiagHOE U MHPOBO33PEHUYECKOE 3HAYECHUE
aACTPOHOMMUM.

Bun 3Bé3qH0r0 HeGa. Co3Be3aus, SpKue 3BE3/bI, TUIAHETHI, UX BUIUMOE JIBI)KCHHE.

ConHeuyHas cucrema.

Connue. Conneunass akTuBHOCTB. VMcTounnk sHeprun ConHina u 3B€31. 3BE3bI, UX
OCHOBHBIC XapaKTePUCTUKU. [[narpaMma «CreKTpaabHBIM KJIACC — CBETUMOCTBY. 3BE3IbI
IJIaBHOM IIOCJIEIOBATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTEY JIJIS 3BE3]1 TJIaBHOM
MOCJIEA0BATENBHOCTA. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHBIE MNPEACTABICHUS
O MPOUCXOXKJICHUHU U 3BoOLMH COJIHIIA U 3BE3/1. ITabl )KU3HU 3BE3.

Mueunsiii [yt — Hama ["anaktuka. [Honoxkenue u npmxenne Connina B ['anakTuke.
Tunel ramakTuk. PaguoranakTuky U KkBazapsl. UEPHBIE ABIPHI B sIAPAX TAUTAKTUK.



Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa006ma. Pasz0Oeranme TrajlakTHK.
Teopust bonbmioro B3psiBa. PenMkToBOE N3IIydeHHE.

Macmrabnas crpyktypa Beenennoil. Meraranaktuka.

Hepeménnble npobdiemMbl aCTPOHOMHUHU.
Yuenuueckue nabmooenust

HaOmronenuss HEBOOPYKEHHBIM TIJ1a30M C HCHOJb30BAaHUEM KOMIBIOTEPHBIX
MPUIOXKEHUM AJI ONpeAesieHNs MOJIOKEHHSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE cO3Be311s1 CEBEpHOro NMOMYIIApUs U SIPKUE 3BE3IBI.

HaGmonenus B teneckon Jlynsl, mnanet, Maeunoro [lyru.

0000 aronee MOBTOPEHUE

Ponb ¢u3ukm 1 acTpOHOMHUM B SKOHOMHYECKOMH, TEXHOJIOTHYSCKOM, COITUAIBLHON U
ITUYECKON cdepax AeATENbHOCTH YEJI0BEKa, POJIb U MECTO (PU3UKU U ACTPOHOMHUU
B COBPEMEHHOI HayyHOW KapTHHE MHpa, posib PU3NUYECKON TeOopuHu B (POPMHUPOBAHUU
NpEACTaBICHUNA O (U3NYECKOM KapTHHE MHpa, MecTo (U3NYECKOM KapTHUHBI MUpa
B O0IIIeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kimacce ocymiecTBisieTcst ¢ y4éToM
COJIEPKaTENbHBIX MEKIPEIMETHBIX CBA3ECH ¢ KypcaMl MaTeMaTUKH, OUOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

Meosicnpeomemnvle nousimus, CBA3aHHBIE C M3YYEHUEM METOJOB HAY4YHOIO
MO3HAHMUS: SIBJICHUE, Hay4YHbId (akT, rumnoresa, (pu3udeckas BeIUUYMHA, 3aKOH, TEOPHUS,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJICIMPOBaHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pemieHUE CUCTEMBbl ypaBHEHUM, TPUTOHOMETpPUYECKHUE (YHKIUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO,
BEKTOpbl M WX MPOEKIMM Ha OCU KOOPAHMHAT, CIIO)KEHHE BEKTOPOB, MPOU3BOAHBIC
AIIEMEHTAPHBIX (DYHKIMHI, TPU3HAKU TOJ00US TPEYTrOJILHUKOB, OMPECICHUE TUIONIA N
I0CKUX (Uryp u oobEéMa Tes.

buonoeus: >nexrpudeckre SBICHUS B )KUBOU MPUPOJE, KOJIeOATeTbHBIC JBUKEHUS
B JKMBOM IPUPOAE, ONTUYECKHUE SBICHUS B KUBOW NPUPOJE, AECHUCTBUE pagualvuu
Ha KUBbIC OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKask CTPYKTypa TBEPABIX TeE,
MEXaHU3Mbl 00pa30BaHUsl KPUCTAJUIMUECKON PEIIETKH, CIEKTPAILHBIA aHAIU3.

l'eoecpagus: mMarHUTHBIE TOJIIOCA 3€MJIM, 3aJIeKU MArHUTHBIX Py, (HOTOChEMKA
3€MHOU OBEPXHOCTH, MPEACKA3AHUE 3EMJIICTPSCEHHUIA.

Texnonocusi: NUHUM  DJEKTpOINEpenady, TEHEpPATOp MEpPEMEHHOTO  TOKa,
AJIEKTPOIBUTATENb, MHIYKIIMOHHAS T1€4Yb, pajiap, paAuoNpuEéMHUK, TEICBU30D, AaHTCHHA,
tenedon, CBY-neuyb, NPOCKUMOHHBIA ammapar, BOJIOKOHHAs OINTHKA, COJIHEUHAs
Oatapes.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoeHnue yueOHOro mnpeaMera «@Pu3nka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHusi (0a30BbIii YpPOBEHb) JOJKHO OOECHEUYUTHh JOCTHUKEHUE CICAYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3ybTaThl OCBOCHUS YydeOHoro mnpeamera «Du3uKay TOJKHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYyYaloOlUXCsl ~ PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TO3UIMEH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpHUEHTAITNH, TO3UTUBHBIX BHYTPEHHUX YOSKICHUM, COOTBETCTBYIONIUX TPATUIIMOHHBIM
HEHHOCTSIM POCCUICKOro OOIECTBa, pacIIUPEHUE >KU3HEHHOIO OIbITa M OIbITa
NEATENIbHOCTA B MPOLECCE PEANN3ALMA OCHOBHBIX HAIIPABICHUI BOCHUTATEIbHON
NEATEIIbHOCTH, B TOM YHCJIE B YAaCTHU:

1) rpamaaHCKOr0 BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKON MO3MLIKUA OOYYaroIIErocsi KaKk aKTHUBHOIO H
OTBETCTBEHHOI'0 WIEHA POCCUICKOr0 OOIECTBA;

IIPUHATHE TpagULIMOHHBIX 00111eYeI0BEYECKUX T'YMaHUCTUYECKUX 51
JEMOKPAaTHUYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTH COBMECTHYIO [JEATEIbHOCTH B MHTEpEcax IPaXIaHCKOIO
o0111ecTBa, y4acTBOBATh B CAaMOYIIPaBJIEHUH B 00pa30BaTEIbHON OpraHu3aLnu;

YMEHHE B3aUMOJIEMCTBOBATh C COLIMAJIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX
GYHKUMSAMU M HA3HAUCHUEM;

FOTOBHOCTH K T'YMaHUTApHOW U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIATPHOTHYECKOr0 BOCIIMTAHMSI:
c(OPMUPOBAHHOCTH POCCUICKOM IPaskJaHCKOM UIEHTUYHOCTH, MATPUOTU3MA,
LIECHHOCTHOE  OTHOUIEHME K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHMSM
POCCUICKUX YUEHBIX B 00s1aCTU (PU3UKU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

c(hOopMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO [TOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC PEILICHUS,
OPUEHTUPYSICh HAa MOpPaAJIbHO-HPABCTBEHHBICE HOPMBI M IIEHHOCTH, B TOM YHCJE B
JEATENBHOCTHA YYEHOTO;

OCO3HAHHE JMYHOTO BKJIJ[a B TOCTPOEHUE YCTOWYUBOTO OYAYIIIETO;

4) 3¢TETHYECKOro BOCIIUTAHMS
SCTETHMYECKOE OTHOLIEHHWE K MHPY, BKIIOYas JCTETHKY HAy4HOIO TBOPYECTBA,
npucyniero Gpu3n4ecKoi HayKke;



5) TpyA0BOIo BOCIIUTAHMS :

WHTEPEC K pazaudHbIM cepam mpodecCHOoHATBHON NesSTEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp Oymymien
npodeCCHu 1 peau30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBL;

TOTOBHOCTh U CLIOCOOHOCTH K OOPAa30BAHMIO U CaMOOOPA30BaHUIO B 00JIACTH (PU3UKU
Ha MPOTSKEHUU BCEU )KU3HU;

6) PKOJI0rHYEeCKOro BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH IKOJIOTUIECKOUN KYIbTYPhI, 0CO3HAHUE TII00ATHHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILIECTBIIEHUE JCHCTBUM B OKPYXKAKOLIECH CPENE HAa OCHOBE
3HAHUS LEeJIed YCTOMYHUBOIO Pa3BUTHS YEJIOBEUECTBA,

Pacmmpenune omnbiTa I€SITEIRHOCTH 3KOJIOTHMYECKOM HANPAaBIECHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3BHUKE;

7) HEHHOCTH HAYYHOT O O3HAHMS

c(hOpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAay4YHOH JEeATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUECHUS
(GU3MKM  OCYIIECTBJIATH  MPOEKTHYID U HUCCIEIOBATEIbCKYIO  JIESTEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATBI

Ilo3HaBaTenbHbIC YHUBEPCAJbHBbIC Y4eOHbIC elCTBHUSA
ba3oBbie jiornueckue 1eiicTBU:

CaMOCTOSITETILHO (POPMYIIUPOBATh U AKTYaJTU3UPOBATh MPOOIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

OIIPCACIATD HCIU ACATCIIbHOCTH, 3a1aBaTh IIAPpaMCTPhI U KPUTCPUHN UX JOCTHUKCHUA,

BbIABIITE 3aKOHOMCPHOCTH MW IPOTHBOPEUYHUSA B PACCMATPHBACMBIX (l)I/ISI/I‘ICCKI/IX
SIBJICHUSIX;

pa3pabarbiBaTh IUIAH pEHICHUS MPOOJIeMbl € Yy4ETOM aHaIM3a HNMEIONTUXCS
MaTepUAIIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTL KOPPCKTHBLBI B ACATCIIBHOCTHL, OLCHHUBATL COOTBCTCTBUC PC3YJILTATOB
oejriM, OOCHUBATD PUCKU HOCJ'ICI[CTBI/H?I ACATCIIBHOCTH,

KOOPJAMHUPOBATh U BBINOJHATH padOTy B YCIOBUSAX PEAIbHOr0, BUPTYAJIbHOIO H
KOM6I/IHI/Ip0BaHHOI‘O BSaHMOHeﬁCTBHH;

Pa3BHUBATb KPCATHBHOC MBIIJICHUC IIPU PCIICHNUHN ) KU3HCHHBIX HpO6J'IeM.

ba3oBrble uccienoBare/bcKue JeiiCTBUA

BIAaJ€Th HAyYHOW TEPMUHOJOTHEH, KIIOUEBBIMU TOHATUSMHU M METOJaMH
bu3nuecKon HayKu;

BJIaJIeTh HAaBBIKaMU y4eOHO-HCCIENOBATEIBCKOW W TIPOCKTHOM JAESITETHbHOCTH
B oOjacTv (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY



METOJIOB pEIIeHUs 3a7a4 (PU3NIECKOT'0 COIePIKaHMsI, TPUMEHEHUIO Pa3IMYHbIX METO/IOB
MO3HAHNS;

BIAJETh BHUAAMM JEATEIBHOCTH [0 TMOJYYEHHIO HOBOTO 3HAHMs, €ro
MHTEpIIpETaluy, Npeodpa3oBaHUIO U MIPUMEHEHUIO B Pa3JIMYHbBIX YUEOHBIX CUTYyalMsIX,
B TOM YHCJIE TIPU CO3JJaHUHU Y4E€OHBIX TPOCKTOB B 001aCTH (PU3UKHU;

BBISIBIISAT PUYMHHO-CIICACTBEHHBIC CBS3H M aKTyaJIM3UPOBATh 3a7a4y, BEIABUTATD
TUNOTE3y €€ pelleHus, HAXOAUTh apryMEHTBI JUIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHUM,
3a71aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHaAJIM3UPOBATh IMOJYYECHHbIE B XOJI€ PEUICHMs 3aJaud pe3yJIbTaThbl, KPUTUYECKH
OLIEHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBuTh M  (OPMYIMpPOBATH COOCTBEHHbIE 3aJauyd B  00pa3oBaTeIbHON
JeSITeIbHOCTH, B TOM YHUCIIE TIPY U3Y4EHUU (QUBHKH;

JaBaTh OIICHKY HOBBIM CUTYAaIlUsSIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT,

yMeTh TEPEHOCUTHh 3HaHWS 1O (U3MKE B  MPAKTHYECKYyID  00J1acTh
KU3HECATEIbHOCTH;

yMEeTh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC UJICH, TIPEIaraTh OpUTHHAILHBIC TIOJIXOBI M PEIICHUS;

CTaBHUThH MPOOJIEMBI U 33/1a49H, TOYCKAIOIINE AT TEPHATUBHEIC PEIICHUSI.

Pabora ¢ undpopmanmeit:

BJIQJCTh HaBBIKAMHU MOJy4YyeHHUs HHPopManuu (PU3HYECKOTO  COACP)KAHMS
U3 KMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBJIATH IIOMCK, AaHaJIM3,
CUCTEMATH3alluI0 W MHTEpHpeTanyio HHGOpPMAIMA pPa3IMYHbIX BHAOB U (popM
MPEACTaBICHHUS;

OIICHMBATh IOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHM
B PpCIICHWM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPraHM3allMOHHBIX  3aJ1a4
c coOmoneHreM TpeOOBaHUN ASPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, TMPaBOBbIX UM ATUYECKUX HOPM, HOPM HHGOPMAIMOHHOMN
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJEPIKAHMS B PA3TUYHBIX (opMarax ¢ ydéTom
Ha3HaueHWs WHPOPMAIMA U TEJIEBOW ayAUTOPUU, BBHIOMpPAs ONTHUMAIbHYIO (Hopmy
MIPENICTABIICHUS U BU3yaJTU3aIlHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE TeHCTBHS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU JI€ATEIBbHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOHPIMKTHBIX CUTYallUN U CMATYaTh KOH(IIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBHIyaJIbHOU padbOThI;
BbIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX IEUCTBHI € yUETOM OOLIUX UHTEPECOB,
Y BO3MOKHOCTEH Ka)KJ0I'0 YICHA KOJUIEKTUBA,;



IIPUHUAMATB LIEJIA COBMECTHOM JEATEIIbHOCTH, OPTaHU30BbIBATh U KOOPANHUPOBATH
JEUCTBUA 110 €€ TOCTUIKEHUIO: COCTABJIATH IUJIaH JEUCTBUM, PACIPELEIATh PO C YUIETOM
MHEHUI YYaCTHUKOB, 0OCYXIaTh Pe3yJbTaThl COBMECTHOM PabOTHI;

OLICHMBAaTh KAaue€CTBO CBOETO BKJAJa U Ka)XJOr0 y4aCTHMKA KOMaHJbl B OOIIMIA
pE3YJIbTAT MO pa3pabOoTaHHBIM KPUTEPHUSIM;

IpemlaraTb  HOBBIE NPOEKThl, OLEHWBAaTh MAEHM C TMO3UIUUM  HOBU3HBI,
OPUTMHAJILHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh MO3UTUBHOE CTPATETUYECKOE MOBEAEHUE B PA3JIMYHBIX CUTYALUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpAXKEHUE, ObITH MHULIMATUBHBIM.

PeryasiTuBHbIEe YHUBeEpPCAJIbHbIC Y4eOHbIE JTEHCTBUS
Camoopranusanusi:

CaMOCTOSITENILHO OCYIIECTBRISITh TO3HABATEIbHYIO JIEATEILHOCTh B 00J1aCTU (DU3UKU
U aCTPOHOMHH, BBIABISATH MPOOJEMBI, CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC
3a/1auu;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH PELICHUS PACUETHBIX M KaYE€CTBEHHBIX 3a7ady,
IUIaH  BBIMOJHEHHUS MPAKTUYECKOM paboThl € y4E€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUN;

JIaBaTh OLICHKY HOBBIM CHUTYAalLUsIM;

paciupsTh paMKH y4€OHOIO MPEAMETa Ha OCHOBE JINYHBIX MPEANOYTEHHI;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a peuIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAUIIUU B 00JACTH (HU3MKH,
MOCTOSITHHO TIOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJbTYPHBIH YPOBEHb.

CaMOKOHTP0/1b, IMOLHOHAJIbHBIH HHTEJIJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISIM;

BJIaJI€Th HABBIKAMU MO3HABATEIbHOU pedieKCHU KaK OCO3HAHUS COBEPIIAEMBbIX
JEMCTBUM Y MBICIUTENBHBIX MTPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHU;

UCMOJIb30BaTh NPUEMBI peJIEKCUU JJI1 OLEHKU CUTyallud, BbIOOpa BEPHOIO
pelIeHYs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEILIECHUS M0 UX CHHKEHHIO;

IPUHUMATh MOTUBBI U apPT'YMEHTBI APYTHUX IIPU AHAIIU3E PE3YyJIbTaTOB IEATEIbHOCTH;

NPUHUMATh ce0sl, TOHUMAsl CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apTYMEHTHI IPYrUX IPU aHAJIN3€ PE3YIbTATOB JIEATEIbHOCTH,;

IPU3HABATh CBOE MPABO U MPaBO APYIUX Ha OMIMOKH.

B npouecce IOOCTHKEHHsSI JHMYHOCTHBIX pE3YJIBTATOB OCBOEHHSI ITPOrPAMMBI
no (¢u3uKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHHS y OOy4YaroIIUXCs
COBEpPIICHCTBYETCS AMOLIMOHATbHBIN WHTEJIEKT, IpeINoIararo il
c(hOpMHUPOBAHHOCTH:



CaMOCO3HAHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOE SMOIMOHAIBEHOE
COCTOSIHHE, BUJICTh HAIlpaBJICHUS Pa3BUTHUsI COOCTBEHHON dMOIIMOHAIILHON cephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOpPETyJIMPOBAaHUS, BKIIOYAKOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJCHUE, CIIOCOOHOCTh aallTUPOBATHCS K IMOIIMOHATBHBIM
WU3MEHEHUSIM U TIPOSIBIISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTHKEHHUIO LU WU
yCIieXy, ONTUMM3M, HWHUIMATHBHOCTh, YMEHME JICHCTBOBaTb, MCXOJsl U3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIFOYAIOMICH CIIOCOOHOCTh ITOHMMAaTh SMOIIMOHAIBHOE COCTOSHHE
JPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUN OOIIEHUS, CTIOCOOHOCTh K COYYBCTBUIO U
COMNEPEKUBAHUIO;

COIIMAJILHBIX HAaBBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3periaTh KOHMOIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy obydenuss B 10 kjacce mpeIMETHBIE Pe3yJIbTaThl Ha 0a30BOM ypPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHaIOIMUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (PU3NKU B (POpMUpPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUpPAa, B pPa3BUTHUH COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKOW €SI TETbHOCTH JIFOJICH;

YYUTHIBATh  TPAHUIBI  MPUMEHEHUS  HM3YYEHHBIX  (U3MUECKHX  MOJIENICH:
MarepuajgbHas TO4yKa, WHEpIUaabHas cUCTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOAEIM CTPOEHUSI Ta30B, >XUIAKOCTENM W TBEPABIX TEJN, TOUYCUHBIN
AICKTPUYECKUM 3apsij] IPU pPelIeHUH (U3NIECKHUX 3a/1a4;

pacrio3HaBaTh (pu3MUecKue SBJACHUS (MPOIECCH) U OOBICHATH WX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUSI BEIIECTBA H
ANEKTPOJIMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEHHOE JBHXKECHUE,
CBOOOJITHOE TMAaJICHUE TeJ, JBHKEHUE [0 OKPYXKHOCTH, HHEPLHS, B3aUMOECHCTBHE
Ten, auddysus, OpOYHOBCKOE IBUKEHHE, CTPOCHHE >KHUAKOCTEH M TBEPABIX Te,
u3MEeHeHrue o0bEMa Tell MpU HarpeBaHUU (OXJIAXIACHUH), TEMJIOBOE PABHOBECHE,
UCIIApEHNE, KOHAEHCAlNsl, IABJICHNE, KPUCTAIUIN3alNsl, KUTIEHHE, BIAKHOCTh BO3/lyXa,
MOBBIIICHUE JTaBJICHUS ra3a MpPHU €ro HarpeBaHUU B 3aKPBITOM COCYHE, CBA3b MEXKIY
napaMeTpaMy COCTOSIHHMSI ra3a B M30IpoIeccax, dJEKTPU3ALUs TEN, B3aUMOJCHCTBUE
3apsJIOB;

OMHUCHIBATh MEXAHUYECKOE JBIKCHHUE, UCIONb3Ys (PU3NUECKUE BEIUYUHBI:
KOOpJIUHATa, MyTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJia, UMITYJIbC
Tena, KUHETUYECKas OJHEprusi, NOTEHIMalbHAas SHEPrus, MexaHuyeckas pabdorta,
MEXaHUYeCKasi MOITHOCTb; TIPU OMUCAHUM MPABUILHO TPAKTOBATH (PU3UYECKUN CMBICI
UCIIOJIb3YeMbIX BEIIMYMH, WX OO0O3HAYCHHS U EIAUHUIBI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMH BEIMYHMHAMU;



OIMCHIBATh M3YYEHHBIE TEIIOBBIE CBOMCTBA TEJ U TEIUIOBBHIC SIBJICHHUS, UCIIOJIb3Ys
(u3nyYecKre BEIMYUHBI: JaBJIEHUE raza, TeMIeparypa, CpeAHssl KHHETHUECKasi SHEPIrus
Xa0TUYECKOr0  JBM)KEHUS MOJIEKYJd, CpEIHEKBagpaTUyHas CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSsI AHEprus, padora rasza, K03(Q(QUIHEHT IOJIE3HOrO
JEHUCTBUS TEIJIOBOTO JIBUTaTENs; MPU OMHMCAHMM MPABUIBLHO TPAKTOBaTh (hU3HMUECKUI
CMBICJI UCHOJb3YEMbIX BEIWYMH, UX OO03HAUYECHUS U EIUHMIIBI, HAXOAUTh (POPMYJIbI,
CBSI3bIBAIOLIME TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMH BEJIMUYMHAM;

ONMCHIBATh HM3YYEHHBIE 3JIEKTPHUYECKUE CBOMCTBA BEIIECTBA M AJIEKTPUYECKHUE
SBJICHUS (TIPOILIECChl), HCHONb3yd (U3NYECKUE BEIUYMHBI: DJIEKTPUUECKUI 3apsij,
AJIIEKTPUYECKOE TI0JIe, HANPSKEHHOCTh TOJISA, MOTEHIMANl, Pa3HOCTh MOTEHIIUAJIOB,
IPU ONMKMCAHUM MPABUIILHO TPAKTOBATH (PM3MUECKUI CMBICI UCTIONb3YyEMbIX BEJTMYHMH, UX
0003HAUEHUsI U €IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAAHHYIO (PU3HUECKYIO
BEJIMYMHY C IPYTUMH BEJINYNHAMH;

aHAJIM3UPOBATh (PU3MUECKHE MPOLIECCHI U SIBICHUSA, UCMONIb3Ys (GU3NUECKUE 3aKOHbI
W OpUHIMIBL 3aKOH BcemupHoro tsarorenus, I, II u III 3akomsl HeroTtoHa, 3akoH
COXPAHEHHMS] MEXAaHMYECKOW HHEPruu, 3aKOH COXPAHEHUs UMIIYJIbCa, PHHIUI
CYNEpPHO3ULIMNA CWJI, IIPUHLUII PAaBHONPABUS WHEPLUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEILECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeAHEeW KHWHETHYECKOW SHEPruu TEIUIOBOIO JBMKEHUS MOJIEKYl1 C abCOIIOTHOM
TEMIIEpaTypOi, NEPBBIM 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAaHEHMS DJIEKTPUYECKOrO
3apsaa, 3akoH KyiioHa, mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAKEHUE U YCIOBUS (TPaHULIbI, 001aCTH) MTPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLHMIIBI JEUCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3iuyaTh YCJIOBHS HMX O€30MAaCHOTO HCIIONb30BAHUS B MOBCEAHEBHOMU
KU3HU;

BBITOJIHATD YKCIEPUMEHTHI IO UCCIICAOBAHUIO (DU3MUECKUX SBJIICHUN U MPOLIECCOB
C HCMOJb30BAHUEM MPSAMBIX, U KOCBEHHBIX H3MEPEHHM, MpU 3TOM (POPMYIHPOBAThH
npoOyieMy/3agady W THUINOTE3y YYEOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY
U3 MPEJI0KEHHOT0 000pyI0BaHUs, IPOBOIUTH OIBIT U (HOPMYIMPOBATH BBHIBOJIBI,

OCYILIECTBJISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIIMYUH, IPU 3TOM
BbIOMpAaTh ONTUMAJIBHBI CHOCOO HM3MEPEHUS U HCIOJb30BaTh H3BECTHBIE METOJIbI
OLICHKH MOTPEMIHOCTEW N3MEPEHUM;

MCCIIEZIOBATh 3aBUCUMOCTH MEXAY (PU3HMUECKUMH BEIMUYMHAMU C HCIIOIb30BAHUEM
IPSMBIX U3MEPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHJE TAOIUL U TpaUKOB, J€1aTh
BBIBOJIBI 10 PE3yJbTaTaM HCCIIEOBaHUS;

co0uro1aTh paBuiia 0€30MacHOro TPyAa MPH MPOBEIECHUU UCCIEOBAHUN B paMKax
y4eOHOIro HSKCHEPUMEHTa, Y4EOHO-HCCIIEAOBATEIbCKON U MPOEKTHON NEATEIbHOCTH
C UCII0JIb30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB U JIa0OpaTOPHOr0 000PYAOBaH Us;

pemath pacu€THbIEC 33a4d C SIBHO 3aJaHHOW (PU3MYECKON MOJENbI0, UCHOJIb3Ys
¢usnyeckue 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJM3a YCJIOBUS 3aJaull BBIOMPATH



(U3NYECKYI0 MOJIENb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (POPMYJIbl, HEOOXOIUMBIE
I €€ pelleHus, IPOBOAUTH PACYETHI U OLIEHUBATH PEaIbHOCTD IMOJIYYEHHOIO 3HAYECHUSA
($u3nYeCKOi BETUUUHBI;

pelarh Ka4yeCTBEHHBIC 3aJayd: BBICTPAWBATh JIOTUYECKU HEIPOTUBOPEUYUBYIO
LENIOYKY paCCyXKIEHUW C ONOpOM Ha W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3UYECKHE SABICHNUS,

UCMOJIb30BaTh MPU PEIICHWU YYeOHBIX 337a4 COBPEMEHHbIE HH(GOpPMAIMOHHBIE
TEXHOJIOTUM JUIsl IIOWCKA, CTPYKTYPUPOBAHMS, HHTEPHPETAUUU U IPEACTABICHUS
y4e0HOM 1 HAyYHO-TIONMYJIAPHON HH(POPMALIMU, TOJTYUEHHON U3 PAa3JIMYHbIX HCTOYHUKOB,
KPUTUYECKU aHAJIM3UPOBATh MOJy4aeMylo HH(pOpMaIHIO;

OPUBOAMTH MPHUMEPHI BKJIAJa POCCUHUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HayKH, OOBSCHEHUE MIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUS MO0 (PU3MKE B IOBCEJHEBHOW JKU3HHU
uid obecriedeHusi 0€30MacHOCTH INpH OOpallleHHH ¢ NpUOOpaMM M TEXHUYECKUMU
YCTPOWCTBAaMH, ISl COXPAHEHHUS 370pPOBbSl U COOJIFOJEHUS HOPM 3KOJOTMYECKOIO
IIOBEJICHUS B OKPYXKAIOLIEH CpEE;

paboTaTh B IPYIIE C BHIIOJHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIEH, IIJIAHUPOBATH
pa®oOTy TpYIIbl, palUMOHAIBHO pPACHPENEIsITh OO0S3aHHOCTH M  IUIAHHUPOBATh
JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYaLHsAX, aIC€KBATHO OLEHUBATh BKJIAJ KaXIO0rO
U3 YYaCTHUKOB IPYIIIBI B PELLIEHNE PacCCMaTpPUBAEMON TPOOJIEMBI.

K koniy o0ydyenuss B 11 kjiacce mpeIMETHbIE Pe3yJbTaThl HA 0a30BOM ypPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00 YUAIOIIMUXCS YMEHUMN:

JEMOHCTPUPOBAaTh HAa MpUMEpax poidb M MeCcTOo (PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YyHOM KAapTUHBI MHUpAa, B pa3BUTUM COBPEMEHHOW TEXHUKUA U
TEXHOJIOTHM, B TMPAKTUYECKOM JEITEIbHOCTUA JIIOACH, LEIOCTHOCTh W E€IUHCTBO
bu3nyecKoil KapTUHBI MUPA;

YYUTBIBATh TPAHUIBI MPUMEHEHUS M3YyYEHHBIX (PU3UUECKHX MOJEJCH: TOUECUHBIN
AIEKTPUYECKHUM 3apsl, JTyd CBETA, TOYEUHBI UCTOYHUK CBETA, SACPHAs MOJEIb aToMa,
HYKJIOHHAsI MOZI€JIb AaTOMHOTO si/ipa MpH pelIeHUN (PU3NYECKUX 33/a4;

pacrio3HaBaTh (PU3MYECKUE SIBJICHUS (TpOLlECChl) U OOBACHATH HMX HAa OCHOBE
3aKOHOB JJIEKTPOJMHAMUKM U KBAHTOBOW (DU3UKM: 3JIEKTPUYECKAs IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUA TOKA, B3aUMOJECUCTBUE
MarHuTOB, 3JIEKTPOMAarHUTHAsE WUHAYKLHWSA, JEHCTBHE MAarHUTHOIO IOJII HA MPOBOJHUK
C TOKOM M JBWXKYIIMHCA 3apsij, DJJIEKTPOMAarHUTHbIE KOJIEOAHUST U  BOJHBI,
NPSIMOJIMHEMHOE PaclpOCTPAaHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHE, NHTEPPEPEHLINS,
mudpakuus U TONASpU3alus CBETa, JUCIEPCUsi CBeTa, (POoTo3jeKTpuyeckuii 3ddext
(botoapdext), cBeTOBOE AaBICHUE, BO3HMKHOBEHHE JIMHEMYATOro CIEKTpa aroma
BOJOpOZA, ECTECTBEHHAs! U NCKYCCTBEHHAS PaIMOAKTUBHOCTb;



ONKCHIBATh HW3YYCHHBbIC CBOMCTBA BellecTBa (AIEKTPUUECKHE, MArHUTHBIE,
ONTUYECKHE, DJIEKTPUUECKYI0 MPOBOAUMOCTh PA3NUYHBIX CPE) U DJIEKTPOMArHUTHBIE
SABJICHUS (MPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEIMYUHBL: AJICKTPUUECKUN 3apsil, CHiia
TOKa, OJJEKTPUUECKOE HAINpPSIKEHUE, JJIEKTPUUECKOE COIMPOTHUBIECHHUE, PA3HOCTh
MOTEHILMAJIOB, SJIEKTPOABIKYIIAsl CUIIa, pad0Ta TOKA, MHAYKIUS MAarHUTHOTO TOJIS, CUja
Awmnepa, cuia JlopeHlla, MHAYKTUBHOCTb KAaTYIIKW, HSHEPrUsl BJIEKTPUUYECKOTO H
MarHUTHOTO TOJIeH, MEePUOJl U YacToTa KojieOaHuil B KOJIeOATEIbHOM KOHTYpE, 3apsii U
cljla TOKa B IpOLIECCE TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJjeOaHuM, (QOoKycHoe
paccTOsSIHUE W OINTHYECKas Cujla JIMH3bl, MPU OINHCAHUU MPABUIBHO TPAKTOBATh
(bu3MUECKUil CMBICT HUCHOJIb3YEMBIX BEIUUYMH, X O003HAUYEHHUS U €AUHUIbI, YKa3bIBaTh
(GbopMyJIbl, CBA3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMU BETMYMHAMU;

OINKCHIBATh M3yYEHHBbIE KBAHTOBBIC SIBJICHUS M MPOIECCHI, UCIOJIb3Ys (PU3UUECKHE
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YACTOTA CBETA, YHEPTHUs
U UMITYJIbC (POTOHA, IEPUOJ TTOJIypacaia, YHEPI sl CBSI3M aTOMHBIX sIJI€p, IPU OTMCAHUU
MPaBUIILHO TPAKTOBATh (PU3MUECKUN CMBICI HCTIOJIb3YEMbIX BEIMYNH, UX 0003HAUCHUS U
CIMHULIBI, YKa3bIBaTh (HOPMYIbI, CBSA3BIBAIOIIME JaHHYIO (HU3UYECKYI0 BEIMUYUHY
C IPYTUMH BETMYMHAMU, BEIYUCIISATH 3HAUCHUE (PU3NUECKON BEJTMYHHBL

aHAIM3UPOBATH (PU3UYECKUE MPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHbI
Y OpUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIFHONO U MAapaJUIEIbHOTO COECTUHEHUS
MIPOBOJTHUKOB, 3aKOH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM WHIYKLIHH, 3aKOH
MPSMOJIMHENHOIO PACHPOCTPAHEHHSI CBETA, 3aKOHbl OTPAaKEHUS CBETa, 3aKOHBI
NPEJIOMIICHHS] CBETa, ypaBHEHHE ODWHIITEHHA 111 (poTodddeKTa, 3aKOH COXpaHEHUs
HHEPruH, 3aKOH COXPAHEHHsI HMMITYJIbCA, 3aKOH COXPAHEHUsS SJIEKTPUYECKOTo 3apsja,
3aKOH COXPaHEHHUsI MacCOBOI0 YKCIIA, MOCTYNaThl bopa, 3aK0H paJuoaKTUBHOIO pacaja,
OpyU 3TOM pa3ivyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpQKEHUE U YCIIOBUS (TPaHUIIbI, 00JI1aCTH) TPUMEHUMOCTH;

ONpEAeNATh HANpaBJICHHE BEKTOpa WHIAYKIMKW MAarHUTHOTO TOJSl MPOBOJHUKA
C TOKOM, cujibl AMmriepa u cuJibl JIopeHna;

CTPOUTHb M OIHUCHIBATh M300paK€HHE, CO3AaBAEMOE IJIOCKUM 3€pPKaloM, TOHKOU
JIMH30M;

BBITOJIHATH YKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3MUECKUX SBICHUN U MPOIIECCOB
C HCIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX H3MEPEHH: Mpu 3TOM (QOpMYITHpPOBATH
npobnemMy/3agady H TUNOTE3y Yy4eOHOro OJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOT0 000PYI0BaHMUS, IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOIHI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEpPEHUs (PU3UUYECKUX BETUYUH, IIPU 3TOM
BBIOMPATh ONTUMAJBHBIM CHOCOO W3MEPEHUS M HCIOJIb30BaTh W3BECTHBIE METOMbI
OLICHKH NOTPEIIHOCTEN U3MEPEHNUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEJIMYHH C KCIOJIb30BAHUEM MPSMBIX
U3MEpPEHUN: TP HTOM KOHCTPYMPOBATh YCTaHOBKY, (UKCHUPOBATh pe3yJIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (PU3WYECKUX BEJIUYMH B BHJIEC TAOMUIl U TpaduKoB, JenaTh
BBIBOJIBI 10 pE3yJIbTaTaM MCCIIEIOBAaHUS;



co0uo1aTh paBuiia 0€30MacHOro TPYy/Aa MPH MPOBEICHUU UCCIEOBAHUN B paMKax
y4eOHOIro HSKCHEPUMEHTa, Y4EOHO-UCCIEIOBATEIbCKON M MPOEKTHON NEATEIbHOCTH
C HCMOJIb30BAHUEM HU3MEPUTENIbHBIX YCTPOUCTB U JJAOOPATOPHOTO 00OPYI0BAHHUS;

pemaTh pacy€THbIC 3a/la4d C SIBHO 33JaHHOM (PM3WYECKOM MOJAENbIO, UCIONb3Ys
¢u3nyeckue 3aKOHbl M MPHUHILMIBI, HA OCHOBE aHalIM3a YCJIOBHS 3aJaud BbIOMpATh
(U3HUECKYIO MOJIEIb, BBIACIATH (PU3NUECKUE BETUUUHBI U (POPMYJIbI, HEOOXOIUMBIE AJIs
e€ pelleHus, TPOBOAUTh PacUYEThl M OLEHUBATH PEAJbHOCTh MOJYYEHHOI'O 3HAYEHUS
(bU3UYECKON BEJIMYUHBIL;

pelaTh KayeCTBEHHBbIE 3aJauM: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUHBYIO
LEMOYKY pacCyXICHHM C Omopoll Ha H3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
(bU3UYCECKHE SABICHNUS,

UCMOJIb30BaTh NPU PEIICHUU Y4YEOHBIX 337a4 COBPEMEHHbIE HH(OpPMAIMOHHBIE
TEXHOJOTMU JJI1 TIOMCKa, CTPYKTYPHUPOBAaHHMS, WHTEPOPETAlMH M MPEACTABICHUS
y4eOHOHN U HAyIHO-TIOMYNIAPHON HH(POPMAINH, TOTYYEHHON U3 Pa3TINIHBIX UCTOYHUKOB,
KPUTHUYECKH aHATM3UPOBATh MOTydaeMyro HH()OPMALINIO;

OOBSCHATh NPUHLIMIIBI ACUCTBUSA MAIllUH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh yCJIOBUS UX 0€30I1aCHOrO UCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HY;

NPUBOAUTH TPHUMEPHI BKJIAJa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B OOBICHEHHE IIPOLECCOB OKPYXAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOW >KU3HU
g obecriedeHusi 0e30MacHOCTH MpH OOpalleHUH ¢ IpubopaMu M TEXHUUYECKUMHU
yCTpOWMCTBAaMH, JUJIsl COXPAHEHHUS 370POBbSl U COOJIFOJEHUS HOPM 3KOJOTMYECKOIo
TOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IPYyMIIE C BBHIIOJHEHUEM PA3JIMUHbBIX COLUMAIBHBIX POJIEH, INIAHUPOBATh
paboTy Trpymmbl, paldOHAIBHO pacHpelnensiTh OO0S3aHHOCTH U IUIAHUPOBATH
NeSITeNbHOCTh B HECTAaHAAPTHBIX CUTYaIUsX, aJ€KBATHO OLIEHMBATh BKJIAJ Ka)J0TO
U3 YYaCTHUKOB TPYIIIbI B PEIIEHUE PACCMATPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINIAHUPOBAHHUE!

10 KJIACC
No Haumeropanne KommuectBo OcHOBHbIE BUJIbI J€ATEILHOCTH
pa3zielioB U TeEM [IporpamMmmHoOe coepKanue
n/n 4acoB 00yJarommxcs
y4eOHOr 0 mpeIMeTa
Paznen 1. ®u3uka u MeTOAbI HAYYHOI O TO3HAHUS
1.1 | ®usuka u MeToabl 2 ®u3nka — HayKa O IPUPOE. N3ydeHue HaydHbIX (IMIIUPUUYECKUX U
Hay4HOT'0 ITO3HAHUS Hayunbie METO/IbI TO3HAHUS TEOPETUYECKUX) METOJIOB TTO3HAHUS
OKPYXKAIOILETO MUPA. OKPYKAaIOIIEro MUPA.
Ponb skciepumeHTa u Teopun OO0cyxaeHue rpaHull TPUMEHUMOCTH
B IIPOLIECCE TO3HAHUSI IPUPO/IBI. (hU3MYECKUX 3aKOHOB U TEOPUI.
DKCHEpUMEHT B (PU3HUKE. PaGota B rpymme 1mo noaroToBke
MopenupoBanue puU3nIecKux KOPOTKHX COOOIIEHHM O POJI U MECTE
SBJICHUH U mIporeccoB. HayuHbie (U3HMKHY B HAyKE U B IPAKTUYECKOMN
runore3sl. Pu3ndyeckue 3aKOHbBI U NICSITCIILHOCTH JIIOJICH.
Teopud. I paHUIIbI TPUMEHUMOCTH JleMoHcTpanys aHaJIOrOBBIX U
busnuecknx 3akoHOB. [IpuHIUI 1A ()POBBIX U3MEPUTEITLHBIX TPHOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX TATUUKOB.
Ponb u mecTo dpusuku OcBoeHne OCHOBHBIX MPUEMOB PabOTHI
B (hopMupOBaHUH COBPEMEHHOU ¢ nupoBoit 1abopaTopueit 1Mo GpusukKe
Hay4YHOW KapTUHBI MUpa,
B IIPAKTUYECKON JICATEIIbHOCTH JIFOJIEH
Hroro no pazueny 2

! Tlpu paspaborke paGoueil MporpaMMbl B TEMAaTHUECKOM IUIAHMPOBAHMM JOIDKHBI OBITH yYTEHbI BO3MOXKHOCTH HCIIOJIB30BAHHMS SJIEKTPOHHBIX (IM(pPOBBHIX)
00pa3oBaTeNbHBIX PECYPCOB, SABISIOMUXCS YI1E€OHO-METOJMUECKIMU MaTepraiaMy, COIepKaHne KOTOPBIX COOTBETCTBYET 3aKOHOJIATELCTBY 00 0Opa30BaHUH.



Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHndecKkoe NBIKEHHUE.
OTHOCUTEITLHOCTh MEXaHUYECKOTO
nBwxkeHnsa. CucremMa oTcuéra.
Tpaexkropus.

[Tepemenienue, CKOPOCTh (CpeHss
CKOPOCTb, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MATEPUATBbHOM TOUYKH,
UX TIPOEKIIUU HAa OCU CUCTEMBbI
koopauHat. ClIoKeHue
MEPEMENIEHUN U CIIOKECHUE
CKOpPOCTEM.

PaBHOMEPHOE ¥ PABHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKEHHE.
['paduku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHS, TyTH U
nepeMeEIIECHUs] MaTepUalibHON TOUKHU
OT BPEMECHH.

CBoboaHoe najzeHue. Y CKopeHHue
CBOOOJHOIO Ma/ICHHUS.
KpuBonuHeiHOE IBUXEHNE.
JIBr>keHnEe MaTepruaabHON TOUYKU
10 OKPYKHOCTH C IIOCTOSTHHOM T10
MOJIYJIEO CKOPOCTBIO. Y TJI0Bast
CKOPOCTb, JIMHENHAsI CKOPOCTb.
[lepron u yactoTa oOpaleHus.
LleHTpOoCTpEMUTENBLHOE YCKOPEHHE.
TexHuueckre ycTporucTBa u

[IpoBeneHue 3kCepUMEHTa: U3yUEeHUE
HEPABHOMEPHOT'O ABUKEHUS C LENbIO
OIpeIETICHNUS] MTHOBEHHON CKOPOCTH;
MCCIIEAOBAHNUE COOTHOIICHUSI MEXKTY
MyTSIMU, IPOUAECHHBIMU TEJIOM

3a MOCJIeI0BATEIbHBIE PaBHBIE
IPOMEKYTKU BPEMEHH IPU
PaBHOYCKOPEHHOM JIBH>)KEHUU

C HA4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO;
M3y4YCHUE JIBUKEHUS IIapuKa B BA3KOU
KUJKOCTH; U3y4CHUE ABUKEHHUS TENa,
OpOILIEHHOT'O TOPU30HTAIIBHO.
OOBsicCHEHNE OCHOBHBIX TPUHITUIIOB
NENCTBHS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: CIIUJIOMETP, IIECMHbIC U
pEMEHHbIE Nepejauu JBUKECHUS; U
YCIJIOBUI UX O€30MacHOT0
UCITOJIb30BAHUS B IIOBCEIHEBHOMN
KU3HH.

Pemienne pac4€THbIX 3a71a4 C SIBHO
3aJJaHHOMN (PU3UIECKON MOJEIHIO

C UCITI0JIb30BAHUEM OCHOBHBIX (POpMYyIT
KUHEMATUKU.

[TocTpoenue u ananus rpauKoB
3aBUCUMOCTEN KMHEMATHYECKUX
BEJIMYMH OT BPEMEHHU

JUTSL PABHOMEPHOT'O




[IPAKTUYECKOE TPUMEHEHHUE:
CIIUJIOMETP, ABUKECHUE CHAPSIOB,
LIETIHBbIE U PEMEHHBIE TIEpeIaun

Y PaBHOYCKOPEHHOT' O PSMOJINHENHOTO
JIBUKCHUS.

Pacno3naBanue puznueckux sBICHUN
B YYEOHBIX OMBITaX U OKPYKAIOIIEH
’KU3HHU: PABHOMEPHOE U
PABHOYCKOPEHHOE MPSIMOJIMHENHOE
IBM)KEHHE, CBOOOIHOE MajJIeHHE TeT,
JIBUKEHUE TIO OKPY>KHOCTH.

Onucanvue MEXaHUYECKOTO JIBHXKCHUS
C UCTOJb30BaHUEM (PU3UYECKHUX
BEJIMYMH: KOOPAUHATA, ITyTh,
MepeMEILIEHHUE, CKOPOCTh, YCKOPEHHE.
Pabora B rpymmnax npu rjiaHupOBaHUH,
MIPOBEACHUU U UHTEPIIPETALUU
PE3YIBTATOB OMBITOB U aHAIIU3E
JOTIOJTHUTENIbHBIX UCTOYHUKOB
uH(popMaImu mo Teme

2.2

JluHamuka

[IpyHIMIT OTHOCUTENBHOCTH
["ammnes. [lepBsbiii 3akoH HproTOHA.
HNuepumanbHbIe CUCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuauun
Cynepno3uuuu cui. Bropoit 3aKoH

Hprotona miist MaTepraibHOM TOUKH.

Tpernii 3akoH HproToHa

JUISI MATEPUATIBHBIX TOYEK.
3aKOH BCEMHUPHOIO TATOTCHUS.
Cwuia tsxectu. llepBas
KOCMUYECKAst CKOPOCTb.

CpaBHeHUEe MacC B3aMMO/ISHCTBYIOIINX
TEJL

N3ydenne 3aBUCUMOCTH CHJIBI
YIPYrocTH OT AehopMaIii; CPaBHEHHE
CWJI TPEHUS TIOKOSI, KAUEHUS U
CKOJIb)KEHUSL.

OOBbscHEHNE HEBECOMOCTH.
[IpoBenenue 3KcrepuMeHTa:
WCCIIEZIOBAHNE 3aBUCUMOCTH CHJIT
YIIPYT'OCTH, BO3HUKAIOIINX B MIPY)KUHE
Y pe3UHOBOM 00pasiie, OT UX




Cuna ynpyroctu. 3akoH ['yka.

Bec temna.

Tpenue. Bujsl Tpenus (mokos,
CKOJIbKEHUS, KAUEHUS ).

Cuina tpenusi. Cyxoe TpeHue.
Cuia TpeHHS CKOJIbKEHUS U CHJIa
TpeHus nokost. Koadurment
TpeHus. Cuia COnpoOTUBIICHUS
MpU ABUKEHHUU TEJA B )KUIAKOCTH
WJIH rase.

[TocTynaTenbHOE U BpallaTeIbHOE
JBUKEHUE a0COJIIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbl OTHOCUTENBHO OCH
BpamieHus. [Inedo cumel. Y cinoBust
paBHOBECHS TBEPAOIO TEA.
TexHuuyeckne ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHE:
MOAIINIHUKY, IBUKEHUE
MCKYCCTBEHHBIX CIyTHHUKOB

nedopmaluu; u3y4eHue JIBUKCHUS
Opycka 1Mo HaKJIOHHOM IIIOCKOCTH;
HCCIe0BAHUE YCIOBUM PaBHOBECHS
TBEPAOIO TEJa, UMEIOIIETO OCh
BpAILICHUSI.

OOBsicHEHHE 0COOEHHOCTEH
PaBHOMEPHOI'O U PABHOYCKOPEHHOT' O
MPSIMOJIMHEWHOTO JIBUYKEHUS,
CBOOOIHOIO MaACHUS TE, TBHKCHUS
110 OKPY>KHOCTHU Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TATOTCHUS.

OOBsICHEHHE OCHOBHBIX ITPUHITUTIOB
JIEUCTBUS MOITUITHUKOB U HX
MPAKTUYECKOr0 MPUMEHEHHUSI.
OOBsicHeHUE ABUKEHUS UCKYCCTBEHHBIX
CITyTHHUKOB.

Pemienune pacu€rHpix 3a71a4 ¢ IBHO
3aJIaHHOM (PU3HYECKON MOJIENbIO

C MCIOJIL30BAaHUEM OCHOBHBIX 3aKOHOB
u GopMyN TUHAMUKH.

PacnioznaBanme hm3ndecKux SBICHUN
B YYEOHBIX OMBITaX U OKPYKAIOIIEH
YKU3HU: MHEPIIUS], B3aUMOJICHCTBUE TEJL
AHanmu3 GU3nIecKuX MpoIeccoB U
SIBIICHUH C MCIIOJIb30BAHHUEM 3aKOHOB M
MIPUHIIUIIOB: 3aKOH BCEMUPHOTO




tarorenus, |, |1 |1l 3akonsr HeroToHa,
MIPUHIINAT CYTIEPIIO3UITUN CUJI, TTPUHITUIT
PaBHOMPABHOCTH WHEPITUATBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpPaHEHUS B
MEXaHUKE

MMitynbc MaTepraibHONW TOYKH
(Tena), cucTeMbl MaTepUaAIbHBIX

TOYCK. I/IMHYJIBC CHJIBI U UBMCHCHHUC
HMITYyJIbCa TCJIa. 3aKoH COXpaHCHUA
HMITYJIbCa. PeakTuBHOE JABHKXCHUC.

PabGora cuisl. MOIIIHOCTE CHJIBI.
Kunernueckas sHeprus
MaTepuaJbHOM TOUKH. Teopema
00 MU3MEHEHUN KUHETUYECKOMN
SHEPIUHU.

[ToreHmanbHas SHEprus.
[ToreHimanpHas SHEPTUS YIPYTO
nehOpMHUPOBAHHOMN MPYKUHBI.
[ToreHumnanpHas 3HEpPrus Tea
BOJIM3U TOBEPXHOCTH 3EMIIN.
[ToreHmanpHbIC U
HEMOTEHIIHAJIbHBIE CHIIBI. CBSI3b
pabOThI HEMOTEHIIUATILHBIX CUJI
C U3MEHEHUEM MEXaHUYECKOU
SHEPIUH CUCTEMBI TEJ. 3aKOH
COXPAaHEHUSI MEXaHUYECKOU
DHEPIUHU.

Yupyrue u Heynpyrue

[IpoBeneHue 3xkcepuMeHTa: U3y4eHue
abCOJIIOTHO HEYIIPYroro yuapa

C IOMOIUIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCIIEIOBAaHUE
CBSI3U PaOOTHI CUJIbI C U3BMEHEHUEM
MEXaHUYECKOW SHEPIHH Tela

Ha [IPUMEPE PACTKEHUS PE3MHOBOTO
KIyTa.

OneHnka a0COIFOTHBIX U OTHOCUTEJIbHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYUH.

Pelenue pacu€THbIX 3a/1a4 C IBHO
3aJIaHHOM (PU3UYECKON MOENbIO

C UCITOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 GOpMYIN TMHAMUKHU U 3aKOHOB
COXpPaHEHHSI.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOpPOI Ha U3yUYEHHBIE B pa3Jiele
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3MYECKUE SBICHUS.

Onucanue MEXaHU4YECKOTO IBHXKEHHUS C
HCIOJIb30BaHUEM (PU3UYECKUX BETUUMH:
UMITYJIbC T€Ja, KWHETUYECKasi SHEprus,




CTOJIKHOBEHMUSI.
TexHU4eCKHne yCTpOMCTBA U
MIPAKTUYECKOE TPUMEHEHHUE:
BOJOMET, KOIIEP, NPY>KUHHBIN
MIACTOJIET, IBUKEHUE PAKET

MOTEHIMAIbHAS SHEPTUsI, MEXaHUYeCKas
paboTa, MEXaHHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYEeCKuX MPOIECCOB U
SIBJICHU C MCITOJIb30BAaHUEM 3aKOHA
COXpaHEHUSI MEXaHUYECKOM SHEPTUH,
3aKOHA COXPAHECHUSI UMITYJIbCa.
OOBsiCHEeHNE OCHOBHBIX TTPUHITUTIOB
JNEUCTBUS U MTPAKTUYECKOTO
MPUMEHEHHS TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: BOJIOMET, KOIIED,
IIPY’KUHHBIN ITUCTOJIET.

OOBsICHEHHE IBIKCHHS PAaKeT C OMOpOoit
Ha U3y4YeHHbIE (PU3NUECKUEe BEIIUUUHBI U
3aKOHBI MEXaHHKH.

Hcrnonp30Banue pu MOATOTOBKE
COOOIIEHUN O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHI IS
MOUCKA, CTPYKTYPUPOBAHUSI,
MHTEPIIPETAIMU U MPEICTABIICHUS
uH(pOpMaIM, KPUTHICCKUN aHAITHA3
noJiyqaeMoi uHdopmauu

IIpoBeieHrE KOCBEHHBIX U3MEPECHU,
HUCCIICAOBAaHUIN 3aBUCUMOCTEN
(hU3UYECKUX BEIIMYMH, TIPOBEPKA
MPEAJIOAKEHHBIX THIIOTE3

Hroro o pazneny
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Paznen 3. Mosekyasipaasi pu3nKa ¥ TePMOAUHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE TIOJIOKEHUSA
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE NBHKEHUE.
Huddysus. Xapaktep IBUKEHUS U
B3aMMO/ICVICTBHS YaCTHUI] BEILIECTBA.
Mopenu cTpoeHus ra3os,
JKUIKOCTEN U TBEPIBIX TEJI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJiesier. Macca u
pa3mepsbl MoJiekyi. KonmuectBo
BemiecTBa. [locTossHHas ABorapo.
TemnmoBoe paBHOBECHE.
Temneparypa u €€ usmMepeHue.
[IIxana Temmnieparyp Llenbcus.
Mopenb naeajabHOro rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETHY €CKOM
TEOPHUU UAECATBHOIO Ira3a.
AOconoTHas TeMIeparypa Kak Mepa
CpEIHEN KUHETUYECKOU SHEPTUU
TEIUIOBOI'0 JBUKEHUSI YaCTHUIL Ia3a.
[lIkana remneparyp KenbBrHa.
['a30BbI€ 3aKOHBI. Y paBHEHUE
MenpneneeBa—KnanerpoHa.

3akoH JlanbToHa. M30mporiecchl

IIpoBeneHue dKCriepuMeHTa:
OIPEJIETICHUE MACChI BO3AyXa

B KJIACCHOW KOMHATE Ha OCHOBE
n3MepeHui 00bEMa KOMHAThI, JTaBJICHUS
Y TEMIIEpATyphl BO31yXa B HEH;
UCCIIE0BAHUE 3aBUCUMOCTH MEXIY
rapameTpamu COCTOSIHUS pa3peKEHHOI0
rasa.

OneHka abCOIFOTHBIX U OTHOCUTENBHBIX
HOrPELIHOCTEN N3MEPEHUM (PU3NYECKUX
BEJINYVH.

OObsicCHEHNE OCHOBHBIX TPUHIUIIOB
JEICTBUIM TepMOMETpA U OapoMeTpa 1
yCJIOBUH UX 0€30MacHOro
HCIIOIb30BaHUs B [IOBCETHEBHOU
KU3HH.

PacnioznaBanue pu3nuecKux siBICHUN

B YUEOHBIX OMBITAX U OKPYKArOIIeH
KU3HU: AUPPyY3us, OpOyHOBCKOE
JBUKCHHUE.

OnucaHue TenIOBbIX SIBICHHM

C UCIIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JaBJICHUE ra3a, TEMIIepaTypa,
CPEIHsIS KUHETUYECKask YHEPTUS
Xa0THYECKOT O JIBUKEHUS MOJIEKYII,
CPEIHEKBAAPATUYHAS CKOPOCTh




B UJICAJIbHOM Ta3e C OCTOSHHBIM
KOJIMYECTBOM BEIIIECTBA.
['padmueckoe npeacraBieHue
U30MPOIIECCOB: M30TEPMa, H30X0Pa,
n3obapa.

TexHu4eckne ycTpomucTsa u
NPaKTHYECKOE MPUMEHEHHE:
TEPMOMETp, OapoMeTp

MOJIEKYJL.

AHanu3 (pU3MYECKUX MPOLECCOB U
sIBJICHUM ¢ ucnoiab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CpPEAHEU
KUHETUYECKOU YHEPIUH TEIJIOBOIO
JBIKEHUST MOJIEKYJT ¢ aOCOIFOTHOM
TEMIIEPATYPOH.

Pemienne pac4€THbIX 3a71a4 C SIBHO
3aJlaHHOMN (PU3UIECKON MOJEIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX
nosioxkeHut MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHOU (PU3UKH.

Pabora B rpymnmnax npu riaHupOBaHUH,
MPOBEJICHUU U UHTEPITPETALINI
pPE3YJIbTATOB OIBITOB U AHAJIN3E
JOTIOJIHUTEIIbHBIX HCTOYHUKOB
uH(pOopMaIu no Teme

3.2

OCHOBBI
TEPMOAUHAMUKH
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TepMoauHamMu4deckas CucTemMa.
BuyTpeHHss sHeprus
TEPMOJIUHAMHUYECKOU CUCTEMBI U
CIOCOOBI €€ M3MEHEHUS.
KonuyecTBo TemioTel U padbora.
BHyTpeHHss SHEPTUS OJHOATOMHOI'O
WJICaIbHOTO Ta3a. Buibl
TETUIONEPENAYH: TEIJIOMPOBOTHOCTb,
KOHBEKIIUS, U3Ty4YCHUE. Y IeJIbHAsI
TEIUIOEMKOCTD BEIIECTBA.

IIpoBeneHne SKCIIEPUMEHTA: U3MEPEHUE
YAEIbHOU TETIOEMKOCTH BEILIECTBA.
Orenka aOCOMIOTHBIX U OTHOCHUTEIILHBIX
MOTPEIIHOCTEN U3MEPEHUI (PU3HUECKUX
BEJIMYMH.

N3ydenue Mozeneli mapoBoil TypOUHBI,
JBUTATENs] BHYTPEHHETO CTOPAHMS,
PEaKTUBHOTO JIBUTATES.

OObsicHeHUE TPUHITUTIOB ICHUCTBUS U
yCIJIOBUI 0€30MacHOr0 UCITOJIb30BAHUS




KonunyecTBo TemmioTel

IIpH Terionepeaaye.

[TonsiTre 06 anrabaTHOM IpoIiecce.
IlepBblii 3aKOH TEPMOJITMHAMUKH.
[IpuMeHeHune nepBoro 3aKoHa
TEPMOJAMHAMUKH K U30TIPOIIECCaM.
['paduueckas uaTEpHIpeTaLIUS
paboThI raza.

BTopoii 3aKOH TEPMOANHAMUKH.
HeoOpaTumocTts mporeccoB

B IIPUPOJIE.

TermoBbie MamnHbL. [IpuHIUIIBL
JEeUCTBUS TETIJIOBBIX MAaIlIUH.
[IpeobOpazoBaHus SHEPTUH

B TEIIOBBIX MaIIMHAX.
KosddunmeHT nonesnoro necTeus
TEIUIOBOW MAIlIMHBI.

[Muxn Kapro u ero koadduirent
MOJIE3HOTO JECHUCTBHUS.
DKOJIOTUYECKHE MPOOIIEMbI
TEIJIO3HEPTEeTUKH.

TexHu4ecKne yCTpOMCTBA U
MPaKTUYECKOE TPUMEHEHHE:
JIBUTaTeNlb BHYTPEHHETO CTOpPaHusl,
OBITOBOM XOJIOMIIbHUK,
KOHJTULIMOHED

B ITOBCEIHEBHOM KU3HU JBUTATENS
BHYTPEHHEr0 CropaHusi, ObLITOBOTO
XOJIOAWIbHUKA, KOHAUIIMOHEPA.
Onurcanue CBOMCTB TEJ U TEIJIOBBIX
SIBJICHUH C UCII0JIb30BAHUEM
(U3HYEeCKNX BEJIMUUH: JaBJICHHE Ta3a,
TeMIEpaTypa, KOJIUYECTBO TEIJIOTHI,
BHYTpPEHH:IS SHeprusi, paboTa rasa.
Pemienune pacu€rHpix 3a71a4 ¢ IBHO
3aJIaHHOM (PU3HYECKON MOJIENBIO

C UCTIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (HOpMyIT MOJIEKYJISIPHON (DU3UKHU U
TEPMOAMHAMUKH.

Periennie kaueCcTBEHHBIX 3a/1a4

C OIIOPO HA U3YYECHHBIE B pa3Jielie
«MonekyngpHas pu3nKa u
TEPMOANHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTHU U (hr3HYECKUE
SIBJICHUSL.

Pabora B rpymnmnax npu aHaimse
JNOMOJHUTEIbHBIX UCTOYHUKOB
uH(OpMAIINH 0 TEME




3.3

ArperarHslie
COCTOSIHHS BEILIECTBA.
@da30BbIE MEPEXObI

[Tapoobpa3oBaHue U KOHICHCAIIUS.
Hcnapenne u KAneHue.
AOCONIOTHASI 1 OTHOCUTEJIbHAS
BJIAKHOCTH BO311yXxa. HackImeHHbIi
nap. Y aeiapHas TEIioTa
napooOpazoBaHusi. 3aBUCUMOCTh
TEMIEPATYPhl KUTIEHUSI OT JABJICHUS.
Teépnoe Teno. Kpucrammmueckue u
amop(HbIe Tena. AHU30TPOIUS
CBOMCTB KpUCTAILIOB. JKunkue
Kkpuctajuibl. COBpeMEHHBIE
Marepuansl. [lnaBnenne n
KpUCTAJUIU3aLMs. Y IeJIbHAS TEIIOTa
riaBsieHus. CyOoaumanus.
YpaBHEHHE TEIIIOBOTO OallaHca.
TexHU4eCKne yCTpOMCTBA U
MPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUU
MOJIYYEHHUS COBPEMEHHBIX
MAaTepPUaIoB, B TOM YHCIIE
HAaHOMAaTEPHUaJoB,

Y HAHOTEXHOJIOTUH

[IpoBeneHne SKCIEPUMEHTA: U3MEPEHHE
OTHOCUTEJIbHOU BJIAXKHOCTH BO3/yXa.
Orenka aOCONIIOTHBIX U OTHOCUTEILHBIX
MOTPEIIHOCTEN U3MEPEHUI (PU3NUECKUX
BEJINYHH.

N3yueHne CBONCTB HACKHIIIIEHHBIX

MapoB, CIIOCOO0B U3MEPEHUS
BIIAYKHOCTH

Habmronenue kuneHust npu
MOHWKEHHOM JIaBJICHUH, HATPEBAHUS

U TJIABJIEHUS KPUCTAIUIMYECKOTO
BEILIECTBA.

OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
yCIIOBUI 0€30MaCHOT0 UCTIOIb30BAHMUS

B IMOBCE/IHEBHOM XKU3HU TUTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

N3ydyeHne TeXHOJIOTHIA MOTydeHUS
COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCIIE
HaHOMAaTEPHUaJoB.

Pemienune pacu€rHpix 3a71a4 ¢ IBHO
3aJlaHHOM (PU3MIECKON MOJEIHIO

C UCIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOrO OanaHca.

Pelienne kaueCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pHU3HYECKUE
SIBJICHUS 10 TEME.




PacnioznaBanue pu3nueckux siBICHUN
B YYEOHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: neopmaniusi TBEPABIX Te,
HarpeBaHUEe U OXJIAKJICHHUE TEll,
M3MEHEHHE arperaTHbIX COCTOSIHUI
BEILIECTBA U OOBSICHEHUE UX Ha OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJIIPHOM
bu3uKu.

Hcnonb3oBanue nHOOPMaAITMOHHBIX
TEXHOJIOTUM JIJIs1 TTOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETALUU U
Mpe/icTaBlIeHUs UHPOPMAIUHU TIPH
MOJITOTOBKE COOOIIEHUM O MPUMEHEHUU
3aKOHOB MOJICKYJIIPHON (PU3UKHU U
TEPMOAUHAMUKU B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazueny 24
Paznen 4. djaekTpoanHamMuKa
4.1 | DnekTpocraTuka 10 Dnektpuzanus Ten. Jnekrpuueckuid | [TpoBeaeHue skcnepuMeHTa: u3MepeHue

3apsj. J[Ba BUAA dIEKTPUUIECKUX
3apsanoB. [IpoBogHuKwy,
JUBJIEKTPUKHU U TTOTYTIPOBOJIHUKHY.
3aKOH COXPaHEHMS AJIEKTPUIECKOTO
3apsiaa.

B3anmopericTBue 3apsaa0B. 3aKOH
Kynona. ToueuHbI 3JIEKTPUYECKUAN
3apsl. DIEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OneHka abCOIFOTHBIX U OTHOCUTENBHBIX
MOTPEUTHOCTEN U3MepeHuil (hru3nIecKux
BEJINYVH.

N3yyeHnne npuHIUIIOB AEHCTBUS
AJIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOopa.

N3y4yeHne mpuHINNOB JEHCTBHS




Hanpsi>k€HHOCTB 3JIEKTPUYECKOTO
nosist. [IpuHIun cynepno3uuuu
AIEKTPUYECKUX MoJieh. JInHun
HANPSHKEHHOCTH JJIEKTPUYECKOT O
TTOJIS.

PaGota cuit aneKkTpocTaTuueckoro
nons. [lorennman. PazHocts
noreHuuanoB. [IpoBogHUKHN 1
JIUBJIEKTPUKH B
AJIEKTPOCTATUYECKOM IIOJIE.

Jnanexrpryeckas MpOHULIAEMOCTb.

OnektpoéMkocTb. KoHieHcaTop.
DNEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOr O KOHJIEHCATOopa.
TexHuueckne ycTporucTBa U
IPAKTUYECKOE PUMEHEHHE:
AIIEKTPOCKOIL, AIEKTPOMETD,
AIEKTPOCTATUYECKAS 3aILNTA,
3a3eMJICHHE JJIEKTPOIPUOOPOB,
KOH/JIEHCATOP, KOMMPOBAJIbHBIN
anmapar, CTpyHHBIN IPUHTEP

Y YCJIOBUI 6€30MacHOr0 MPUMEHEHUS

B IIPAKTUYECKOM KU3HHU,
KOIMPOBAJILHOIO anmnapara, CTpyuHOro
IIPUHTEPA.

PaccMmoTpenune Gpuzndeckux OCHOBaHHMA
BJIEKTPOCTATUYECKOU 3AIUTHI U
3a3eMJICHUS AJIEKTPONPUOOPOB.
Pemienne pac4€THbIX 3a71a4 C SIBHO
3aJJaHHON (PM3UYECKON MOAEIBIO

C UCTIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 GOpMYIT PTIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
SIBJIEHUSI DJIEKTPOCTATUKH.
PacnioznaBanue pu3nueckux BICHUN
B YYEOHBIX OMBITaX U OKPYKAIOIIEH
YKUA3HU: JIEKTPU3ALNS TET,
B3aMMO/ICHCTBUE 3aPsI0B U 00BICHEHUE
UX Ha OCHOBE 3aKOHOB U (popMyI
AJIEKTPOCTATHUKH.

Onurcanne n3y4eHHbIX CBOWCTB
BEILIECTBA U JIEKTPUUECKUX SIBJIICHUMN

C UCTOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JICKTPUUECKUU 3apsi],
HaNPsLKEHHOCTD JIEKTPUYECKOTO TTOJIA,




MMOTEHIIUAJI, PAa3HOCTh OTEHIUAJIOB,
BJIEKTPOEMKOCTb.

AHann3 GU3NYeCKHUX MpoIeccoB U
SIBJIEHUW C UCIIOJIb30BAHUEM
(U3HYEeCKUX 3aKOHOB: 3aKOHA
COXpPaHEHHUSI HIIEKTPUUYECKOTO 3aps/ia,
3akoHa Kynona.

Pabota B rpymmnax npu aHanuze
JNOMNOJHUTEIbHBIX UCTOYHUKOB
UH(OpPMAIIMH U TOATOTOBKE COOOIIEHU N
O IIPOSIBIIEHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY’KalolleH >KM3HU U TPUMEHECHUU
UX B TEXHUKE

4.2

IlocTosHHBINA

ANIEKTPUYECKUH TOK.

Toku B pa3InyHbIX
cpenax
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DJEKTPUYECKUAN TOK. Y CIIOBUS
CYLIECTBOBAHUS 3JIEKTPUUECKOTO
Toka. Uctounuku Toka. Cuia Toka.
[ToCTOSIHHBIN TOK.

Hanpsoxenue.

3akoH Oma JJi ydacTKa LeMH.
DNEKTPUYECKOE COMPOTUBIICHUE.
VY 1eIbHOE CONPOTUBIIEHUE
BeniecTBa. [locnenoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE
COEIMHEHNE ITPOBOJHUKOB.
Pabota snekTpuueckoro Toka.
3akoH J[xoynsa—JIenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHne SKCEpPUMEHTA: U3yUEHUE
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB;
n3Mmepenne DJIC ucTouHMKa TOKa U €ro
BHYTPEHHETO COITPOTHUBIICHHUS;
HaOJIOICHHUE JIEKTPOITH3A.

Orenka abCOMOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEepEeHU (HU3NIECKUX
BEJIMYMH.

OObsicCHEHUE IPUHITUATIOB ICUCTBHS U
YCIIOBUI 0€3011aCHOr0 NPUMEHEHHUS
amIiepMeTpa, BOJIbTMETPA, PeocTaTa,
MCTOYHHUKOB TOKA,
AJIEKTPOHArpeBaTEIbHBIX U
AIEKTPOOCBETUTEIBHBIX MPUOOPOB,




DJEKTPOABIIKYILIAS CUJIA U
BHYTpPEHHEE COMPOTUBIICHUE
MCTOYHUKA TOKA. 3aKkOoH OMma

JUTSI TIOJTHOM (3aMKHYTOM)
anekTpuyeckoun nenu. Koporkoe
3aMbIKaHUE.

DIIEKTPOHHAS! TPOBOJIUMOCTb
TBEPBIX METAJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS] METAJJIOB

OT TEMIIEPATYPHI.
CBEpXITPOBOIUMOCTb.
DIIEKTPUYECKHAN TOK B BAKyyMe.
CBOMCTBA DJIEKTPOHHBIX ITYYKOB.
[TonynipoBogauku. CoOCTBEHHAS U
MpUMECHAsI TPOBOJUMOCTD
MOIyNpPOBOAHUKOB. CBOMCTBA
p—N-niepexoja.
[TomynpoBOIHUKOBBIE IPHOOPHI.
DIEeKTpUUECKU TOK B pacTBOpax U
pacruiaBax 3JEKTPOJIMTOB.

BHGKTpOHI/ITI/I‘-IeCKaH Jucconuanms.

DIEKTPOIU3.
DJEKTPUYECKHAM TOK B ra3ax.
CamMOCTOSITENIbHBIN U
HECaMOCTOSITEIIbHBIN pa3psi.
Monuus. I1nazma.
TexHuueckne yCTporucTBa U

TepMOMETpa COMPOTUBIICHUS,
BaKyyMHOT'O JM0/1a, TEPMUCTOPOB U
(hoTOpPE3UCTOPOB, MOIYITPOBOTHUKOBBIX
JIMO/I0B, TaJIbBAHUKH.

Pemenune pacu€rHpix 3a71a4 ¢ IBHO
3aJIaHHOM (PU3HYECKON MOENbIO

C UCTOJb30BaHUEM OCHOBHBIX 3aKOHOB
u ¢popmyn Tembl «IloCTOSHHBIIHI
AIEKTPUUYECKHUI TOK».

PacnioznaBanue ¢pu3nuecKux siBICHUN
B Yy4€OHBIX OMbITAX U OKPY>KAIOIIEH
KU3HU: dJIEKTPpUUYECKasi TPOBOJUMOCTb,
TEIIOBOE, CBETOBOE, XUMUYECKOE,
MAarHuTHOE JCUCTBUS TOKA.

AHa13 2JIEKTPUYECKUX SBJICHUN U
MIPOIIECCOB B IEMSIX MOCTOSIHHOTO TOKA
C UCIOJIb30BAaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEpPHOCTH
MIOCJIE/IOBATEIHLHOTO U MApaJLIeIbHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue n3y4eHHbIX CBOWCTB
BEILIECTB U JICKTPUUECKUX SIBICHUMN

C UCMOJb30BAHUEM (PU3HYECKUX
BEJIMYMH: SJICKTPUYECKUN 3apsij, CHIIa
TOKAa, 3JIEKTPUUECKOE HAPSHKEHUE,
AJIEKTPUUYECKOE COMIPOTUBIICHUE,




IIPAKTUYECKOE PUMEHEHHE:
amMIepMeTp, BOJIbTMETP, peOCTar,
MCTOYHUKH TOKa,
AJIEKTPOHATrPEBATENIbHbBIE TPUOOPHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBJICHUS,
BaKyyMHBII U0/, TEPMUCTOPHI U
(bOTOPE3UCTOPHI,
HOJIyIIPOBOJJHUKOBBIN MO/,
rajJbBaHUKa

pa3HoCTh noTeHuanos, IJ1C, padbora
TOKa, MOIITHOCTh TOKA.

Hcnons3oBanue nHGOPMAIMOHHBIX
TEXHOJIOTUM JIJIs1 TOUCKA,
CTPYKTYpUPOBaHMUS, UHTEPIPETAIIUN U
npeAcTaBiieHust HGOpPMAIUU Py
MOJATOTOBKE COOOIICHUN O MPUMEHESHUH
3aKOHOB MOCTOSIHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro o pazneny 22
Pe3epBHOE BpeMs 2
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KJIACC

HaunmenoBanue
No KonunuectBo OCHOBHBIE BUJIBI 1EITEILHOCTH
pa3ziesioB U TEM [TporpamMHoO€ copepkaHue
n/m 4acoB 00y4aroIuxcs
y4eOHOr 0 IpeAmMeTa
Paznen 1. DiekTpoaguHamMmuka
1.1 | MarauTtHOe Toie. 11 [TocTosiHHBIE MAarHUTHI. [IpoBeneHne SKCIEPUMEHTA: U3YUYCHUE

DneKTpoMarHuTHas
WHTYKITAS

BzaumonencTBue IMOCTOSHHBIX
MarauToB. MarauTHoe 10Je.
BekTop MarHMTHOM MHIYKIMH.
[IpuHOMD cynepno3suuun
MarHuTHBIX IToneH. JInaum
MarHuTHOM MHAYKIMU. KapTuna
JIMHUA MarHUTHOW MHIYKIIUH TOJIS
MMOCTOSTHHBIX MAarHUTOB.
MarauTtHoe 1oje NpoBOTHUKA

¢ TokoM. KapTuHa TMHUN HHIYKIMU
MarHuTHOTO MOJIS JJIWHHOTO
MPSIMOTO TPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MMPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT DpcTena.
B3aumMonencTBre MpoOBOIHUKOB

C TOKOM.

Cuna Amnepa, e€ MoayJib U
HAIpaBJICHUE.

Cuna Jlopenua, e€ Monyib 1
HamnpasieHue. /[Buxenue
3apsHKEHHOW YaCTHUIIbI

MAarHUTHOTO IOJISI KaTYIIKH C TOKOM;
HCCIIEIOBAHUE JEUCTBUSA TOCTOSHHOTO
MAarHuTa Ha paMKy C TOKOM;
WCCIICIOBAHUE SIBJICHUS
AIEKTPOMArHUTHOW MHIYKIUU.

OrneHka aOCOMIOTHBIX M OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MEPEHHU N PU3NUECKUX
BEJINYMH.

OOBsiCHEHNE PUHITUTIOB IEUCTBUS U
yCIIOBUY 6€30MacHOT0 TPUMEHECHHUSI
MOCTOSIHHBIX MarHUTOB,
3JIEKTPOMATrHUTOB, AJIEKTPOJBUTATEIIS,
YCKOPHUTENEH JIEMEHTAPHBIX YACTHLL,
VHIYKIIMOHHOU MEYH.

Pemenue pacu€rHbix 3am1a4

Ha MPUMEHEHHE (POPMYJIT TEMBI
«MarauTHoe noJje. DIeKTpOMarHuTHas
WHTYKIUSD.

Pemenune kauecTBEeHHBIX 3a1a4

C OIOpPOM HA U3YUEHHBIC 3aKOHHBI,
3aKOHOMEPHOCTHU U (PU3HYECKUE




B O/THOPOJIHOM MarHUTHOM IOJIE.
Pabota cumsl Jlopenia.

SIBneHne 35IeKTPOMArHUTHOM
nHaykiuu. [lotrok BekTopa
MAarHUTHOW WHIYKLIHH.
DNEeKTPOJIBUKYIIAs CUJIA MHYKIUH.
3aKOH AJIEKTPOMarHuTHOM
nHaykuun dapanes.

BuxpeBoe 25eKTpU4eCcKoe MoJIe.
DJIEKTPOABIIKYILIAs CUJIA UHIAYKIUU
B ITPOBOJIHUKE, JIBHIKYILIEMCSI
IIOCTYIATENBHO B OTHOPOJTHOM
MarHUTHOM IOJI€.

[IpaBuio Jlenna.

NuaykTUBHOCTS. fIBNeHUE
CaMOMHIYKLNH. DJIEKTPOABHK YA
CHJIa CAMOMHAYKIIUY.

DHeprusi MAarHUTHOT'O MOJISI KATYILKH
C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
TexHu4ecKkne yCTpoucTBa U
IIPAKTUYECKOE IPUMEHEHUE:
IIOCTOSIHHBIE MarHUTHI,
AJIEKTPOMAarHUTHI,
AIEKTPOJIBUTATEND, YCKOPUTEIN
AJIIEMEHTAPHBIX YaCTHII,
WMHYKIIMOHHAS [€Yb

ABJIEHUS TeMbI « MarHuTHOE MoJe.
DJIEKTPOMAarHUTHAs UHIYKLIHS.
OnpeneneHrie HaNpaBJICHUSI BEKTOPA
WHIYKIIMA MarHATHOTO OIS
MPOBOJTHUKA C TOKOM, CHJIbI AMIIEpa
u cwiibl Jlopenna.

PacnioznaBanue Gpusnveckux sBICHUN
B YU4€OHBIX OMBITAX U OKPY>KarOIIeH
YKU3HU: B3aUMOJECHCTBUE MAarHUTOB,
AIEKTPOMArHUTHAS MHIYKIHUS,
JIEUCTBHE MAarHUTHOT'O I10JIS Ha
MMPOBOJAHUK C TOKOM M JBHXKYIIAKNCS
3apsii.

AHanu3 3JICKTPOMArHUTHBIX SABJICHUN
C HCIOJIb30BAHMEM 3aKOHA
DJIEKTPOMATHUTHONW WHIYKLIHHU.
Onurcanne N3y4eHHbIX CBOICTB
BEILIECTB U 3JIEKTPOMATrHUTHBIX
SIBJICHUH C UCITOJIb30BAHUEM
(bU3HUEeCKNX BETUINH: WHIYKITUS
MarHuTHOIO MoJsl, cuia AMriiepa, cuia
Jlopenua, HHAYKTUBHOCTh KaTYIIKH,
DHEPTHS JIEKTPUUECKOTO U MATHUTHOTO
oJen

Uroro o pazneny

11




Paznen 2. Kosie0aHus 1 BOJTHBI

2.1

MexaHn4ecKue u
AJIEKTPOMATrHUTHBIE
KoJicOaHus

KonebarenpHas cuctemMa.
CB00OOgHBIE MEXAHUYECKUE
KoseOanus. ['apmonnueckue
kosnebanus. [lepuon, yactora,
aMITUTy1a U paza koseOaHuil.
[Ipy>XMHHBIN MasSTHUK.
MaremaTH4eCKruii MasTHUK.
YpaBHEHHE rapMOHUYECKUX
kosneOanuit. [IpeBpaiiienre sHepruu
IIPY TAPMOHUYECKUX KOJICOAHMSIX.
KonebaTeapHbIN KOHTYP.
CBOOOAHBIC AIEKTPOMArHUTHBIE
KoJIcOaHMS B UACATLHOM
KoJieOaTeIbHOM KOHTYpe. AHAIOTus
MEXIy MEXaHUYECKUMHU U

SJICKTPOMArHUTHBIMHU KOJICOaHUSIMU.

®opmyina TomcoHa. 3aKkoH
COXPAHEHMS SHEPIUU B UICATBHOM
K0J1e0aTeIbHOM KOHTYPE.
[IpencraBiieHue o 3aTyXaroMUX
KosneOaHuaX. BIHYKIEHHbIE
MEXaHUYECKUE KOIeOaHus.
Pe3oHaHc. BeiHyX/1eHHBIE
3JIEKTPOMAarHUTHbBIE KOJeOaHusl.
[lepeMeHHBIN TOK.

CunycouanbHbINA NEPEMEHHBIN TOK.

HccnenoBanue mapameTpoB
K0J1e0aTeIbHON CUCTEMBI — TEPHO/IA,
4acTOThI, aMIUIUTY/bI U (a3bl
Kosie0aHui (MPy>KUHHBIN W/ 1IN
MaTeMaTHYeCKUI MasTHUK).
Hab6roneHue 3aTyxaronmx KoiaeOaHui.
HccnenoBanue cBONCTB BbIHYXK/IEHHBIX
KOJICOaHU.

HabGnronenue pezonanca.

[IpoBeneHue 3KCIEpUMEHTA:
UCCIIEZIOBAHKE 3aBUCUMOCTH IIEPUOIA
MaJbIX KosieOaHul Tpy3a Ha HUTH

OT JUIMHBI HUTU U MacChl Ipy3a;
UCCIIeZIOBAHKE IEPEMEHHOI0 TOKa

B IIEMH U3 TIOCJIEI0BATEIHHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKU
U pe3ucTopa.

OreHka aOCOMIFOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3NIECKUX
BEJIUYUH.

OOBbsicCHEeHUE IPUHILIMIIOB ICHCTBUS U
yCII0BHI 0€301acHOro NpUMEHEHUs
3JIEKTPUUECKOI0 3BOHKA, F'eHepaTopa
IEPEMEHHOTO TOKAa, IMHUI
3JeKTponepeaay.

Pemenue pacu€THbIX 3a71a4 ¢ IBHO




MOIIHOCTh TEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JIEUCTBYIOIIEE

SHAYCHHUC CUJIbI TOKA 1 HAITPAKCHHA.

Tpaucdopmarop. [IpousBomactso,
nepenavya u norpedieHue
AIEKTPUYECKOU SHEPTUU.
DKOJIOTUYECKUE PUCKU

IIpH IIPOU3BOACTBC SJICKTPOIHCPIUH.

KynpTypa ncnonp3oBaHus
AIIEKTPOIHEPTUU B TIOBCETHEBHOMN
KU3HU.

TexHuueckre ycTporucTBa u
MPAKTUYECKOE MPUMEHCHHUE:
AIIEKTPUYECKUM 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, TUHUU
AJIEKTpoIepeaayd

3aJlaHHOU (PU3UYECKON MOJICIIbIO

C HCITOJTIb30BAaHNEM OCHOBHBIX 3aKOHOB
U (hopMyIl, ONTUCHIBAOIITUX
MEXaHUYECKUE U DJICKTPOMArHUTHBIC
Kosie0aHusl.

OnucaHue MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJIeOaHmi

C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: TIEPUO M 9aCTOTa
KoJjieOaHuM, amMIIuTyaa u asza
Kosie0aHui, 3apsij] U cujia TOKa

B FApMOHUYECKUX JIEKTPOMArHUTHBIX
KOJIeOaHUsIX.

Pemenne kauecTBEHHBIX 3a/1a4

C OMOpOU HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONMCHIBAIOIIINC
MEXaHUYECKHUE U DJICKTPOMArHUTHBIE
KoJieOaHusI.

Pabota B rpymnmnax npu miaHupOBaHUH,
MIPOBEJICHUU U MHTEpHpETaAUU
pE3yJbTATOB ONBITOB, U aHATIN3E
JIOTIOTHUTENIbHBIX UCTOYHUKOB
uH(}OpMAaIK O TEME

2.2

MexaHU4eCcKHue 1
AJIEKTPOMATrHUTHBIE
BOJTHBI

Mexannuyeckue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacnpoCTpaHEHUS U
JuiHa BOJHEL. [lonepeynsie u

N3ydenue oOpa3zoBaHus U
pacmpocTpaHEHHs TIOTIEPEYHBIX U
MIPOIOJIBHBIX BOJIH.

HaGmonenue orpaxeHus




IIPOJOJIbHBIE BOJIHBI.
WNuTepdepenus u nudpakums
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. ['poMKOCTB
3Byka. Bricota ToHa. TemOp 3ByKa.
DJIEeKTPOMarHUTHHIE BOJIHBI.
VYcnoBus n3nydeHus
AIIEKTPOMAarHUTHBIX BOJIH. B3anumHas
opueHTanus BeKTopoB E, B,

V B 3JIEKTPOMAarHATHOW BOJIHE.
CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH:
OTpa)k€HHUeE, MPEJIOMIICHUE,
noJisipu3anus, Audpaxius,
uHTeppepenuns. CKopocTb
AIIEKTPOMArHUTHBIX BOJIH.

[IIkaJia 31€KTPOMArHUTHBIX BOJIH.
[IprmeHeHue 3IeKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUOMTBI pAAUOCBS3U U
TeneBuACHUs. Paguonokanusi.
DNEeKTPOMATrHUTHOE 3arpsi3HEHUE
OKPYKaroller Cpebl.

TexHU4eCKHne yCTpOUCTBA U
IIPAKTUYECKOE IPUMEHEHHE:
MY3bIKQJIbHbIE HHCTPYMEHTBHI,
YJIbTpa3ByKOBasi AMarHOCTHKA

B TEXHUKE U MEIMIIMHE, pajaap,

U MpeJIOMJICHUS, UHTePhEPEHITUU U
Tu(pakuy MEXaHUYECKUX BOJIH.
Hab6nronenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMILUIUTYJ0N 1
YaCTOTOM KoJieOaHMii, 3ByKOBOTO
pe30HaHca.

HccnenoBanne CBONMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAKECHUE,
MPEIIOMIICHHE, OJSPU3ALINS,
nudpakiys, UHTepdepeHIs.
N3ydeHune ycinoBUi U3ITy4YCHUS
3JIEKTPOMAarHUTHBIX BOJIH, B3aUMHOMN
opueHTauuu BekTopoB E, B,

V B JIEKTPOMAarHUTHOM BOJIHE.
N3y4yeHne npuMeHeHUs
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHNE TPUHITUTIOB JICHCTBUS U
yCIIOBUI 6€30MacHOro NpUMEHEHUS
MY3bIKQJIbHBIX NHCTPYMEHTOB,
YJIbTPa3BYKOBOU JUArHOCTUKU

B TEXHUKE U MEJIMIMHE, pajapa,
paIuoONpUEMHHKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBY-neun.
Pemenne pacu€THBIX 1 Ka4€CTBEHHBIX
3324 C ONIOPOW Ha U3YUEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONHCHIBAIOIINE




paavoNpUEMHUK, TEIEBU30D,
aHTeHHa, Teniepon, CBYU-neupb

pacipocTpaHEHUE MEXaHUYECKUX U
3JEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHne HHPOPMAITMOHHBIX
TEXHOJIOTUM JIJIs1 TOKCKA,
CTPYKTYPUPOBaHHUS, UHTEPIIPETALUU U
IpeJiCTaBlIeHUs UHPOpMaUU

IPU NOJATOTOBKE COOOIIEHNI

00 MCIIOJIb30BaHUU AJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactue B quckyccuu

00 AJIEKTPOMAarHUTHOM 3arps3HEHUU
OKPY>KaroIen CpeIbl.

Pa6ora B rpymnmnax npu riaHUpOBaHuUH,
IIPOBEJICHNU U MHTEPHpETALUN
PE3yNbTATOB ONBITOB U aHAIU3E
JOTIOJTHUTENIbHBIX HCTOYHUKOB
uH(dOpMaIIK O TeEMe

2.3

Onrtuka

10

['eomerprueckas onruka.
[IpsiMoIMHENHOE PACTIPOCTPAHEHHUE
CBETa B OJHOPOAHOM cpexe. Jlyu
cBera. ToueuHbI UICTOYHHK CBETA.
OTtpaxxeHue cBeTa. 3aKOHBI
oTpaxeHus ceera. [loctpoenne
M300paKEHUH B IJIOCKOM 3€pKaje.
[Ipenomiienne cBera. 3aKOHbI
npesioMJieHUs cBeTa. AOCOTIOTHBIN
nokazaresb npesnomieHus. [lonHoe

N3yuenue sBiaeHUs TTOJHOTO
BHYTPEHHET O OTPAKEHHUS, €TO
IIPUMEHEHUS B CBETOBO/IE.

N3ydeHue moaenei MUKpPOCKOIIa,
TEJIECKOIIA.

[lony4yeHue criekTpa ¢ IIOMOILbIO
MPU3MBI U TUPPAKIUOHHON PEIIETKHU.
N3mepenue nokasaresis mpenoMIICHUs
CTEKJIa.

HccnenoBanre CBOMCTB M300payKeHUN




BHYTPECHHEE OTPAKCHHUE.
[IpenenbHbIN yroi MoaHoro
BHYTPEHHETO OTPAXKEHHUS.
Hucnepcus ceeta. CI0XKHBIN COCTaB
Oemnoro csera. Lper.

Cobuparoliiie 1 paccenBaroIIre
nvH3bl. ToHkas nuH3a. POKyCHOE
paccTOsIHUE U ONTHYECKas CHUJIa
TOHKOM JuH3bL. [locTpoenue
n300pakeHr B COOMPAOIINX U
pacceuBaromux auH3ax. Dopmyna
TOHKOU JINH3BI. Y BEJIMYCHUE,
JlaBaeMoe JIMH30MH.

[Ipenensl npUMEHUMOCTH
TEOMETPUUYECKON OITHKH.
Bonnoras ontuka. aTepdepenms
cBeta. KorepeHTHbIE MICTOUHHUKH.

VY cnoBus HaOJIIOACHUS MAKCUMYMOB
1 MUHUMYMOB

B UHTEP(DHEPEHIIMOHHONW KapTHUHE

OT ABYX CHH(a3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakius ceera. JudpaxinonHas
peméTka. Y ciioBre HabIoAeHUS
TJIABHBIX MAKCUMYMOB MPU NAJICHUH
MOHOXPOMAaTHUYECKOTO CBETA

Ha TU()PaKIIMOHHYIO PEHIETKY.

B JIMH3aX.

OOBbsicHEHHE TPUHIUIIOB IEUCTBUS U
yCIIOBUI 0€30MacHOro MpUMEHEHUS
OYKOB, JyTIbl, (poTOAIapara,
IIPOEKLIMOHHOIO anrapara,
MUKPOCKOIa, TEJIECKOIIA, BOJIOKOHHOU
OINTUKH, TU(PAKITUOHHON PEIIETKH,
MOJIIPOUAA.

Pewrenne pacu€THbIX 3a1a4 € IBHO
3aJJaHHOM (PU3HIECKON MOJCIHIO

C HUCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT T€OMETPUUECKON ONTHUKHU.
[TocTpoenue u onrcanue U300paxxeHus,
CO3/1aBa€MOr0 INIOCKUM 3€PKaJIoM,
TOHKOM JIMH30M.

Paccmorpenue nipeneinnos
IPUMEHUMOCTH T€OMETPUUECKON
OITHKH.

Pacnio3naBanue puznueckux sBICHUN
B ONIbITaX U OKPYKAIOIIECH KU3HU:
MPSAMOJIMHENHOE PACIPOCTPAHEHUE
CBETa, OTPAXEHUE, MPEIOMIICHHUE,
uHTepPepeHLns, TuPpakus u
NOJIIPU3aLKs CBETA, IUCIIEPCUs CBETA.
N3yueHue yciioBuil HaOMOIEHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(EPEHIIMOHHON KapTHUHE




[lonspusanus ceera.

TexHU4eCKHne yCTpOMCTBA U
MIPaKTUYECKOE TPUMEHEHHE:

OYKH, JIyTa, (hoToarnmapar,
MIPOEKIIMOHHBIN anmnapar,
MHKPOCKOI, TEJIECKOM, BOJIOKOHHAS
OINTHKA, AU(PPAKIIMOHHAS PEIIETKA,
TIOJISIPOU LT

OT JIBYX CUH()a3HBIX KOT€PEHTHBIX
UCTOYHUKOB.

VY cnoBue HaOJIOIEHUS TI1aBHBIX
MaKCUMYMOB TIpH MaJeHUH
MOHOXPOMAaTHYECKOI'O CBETA

Ha TU()PaKIIMOHHYIO PEIIETKY.
AHanu3 ONTHYECKUX SBJICHUI

C MCIOJIb30BAHUEM 3aKOHOB: 3aKOH
IPSAMOJIMHEWHOTO PACIIPOCTPAHEHUS
CBETAa, 3aKOHBI OTPAXKECHUS CBETA,
3aKOHBI IPEJIOMJICHHSI CBETA.
Onucanue ONTUYECKUX SIBJICHUI

C UCIOJIb30BAHUEM (PU3UYECKUX
BEJIMYUH: (POKYCHOE PACCTOSIHUE U
ONTHYECKAas CUJIA JINH3BI

Hroro no pazgeny
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Pa3znen 3. OcHOBBI clieNIUAJIBLHOM TeOPUH OTHOCUTEIbHOCTH (nasiee — CTO)

3.1

OCHOBBI ClIEIMAJILHON
TEOpUH
OTHOCHUTEJIbHOCTH

4

['panuLBI IPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKHU.
[Toctynarel ciequaIbHOU TEOPUU
OTHOCUTEJIbHOCTH: MHBAPUAHTHOCTh
MOZYJISI CKOPOCTH CBETa B BAKYyME,
IIPUHIIUIT OTHOCUTEIBHOCTH
DUHIITENHA.

OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH. 3aMEIJIEHNE
BPEMEHU U COKPALLCHUE JJIUHBL

Pemenne kauecTBEHHBIX 3a/1a4

C OMOPOM HAa N3yYEHHBIE MTOCTYJIATHI
CTO.

Hcnonb3oBanue nHOOPMAITMOHHBIX
TEXHOJIOTUM /sl TIOUCKa,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN U
npecTaBlIeHUs HHPOpMAIUU TIPH
MOATOTOBKE COOOIIECHUI O TpaHUIlaxX
IIPUMEHMMOCTH KJIACCUYECKOU
MexaHuku u ocHoBax CTO




DHEPrust ¥ UMITYJIbC
PENATUBUCTCKON YaCTUIIBL.
CBs13b MaccChl C DHEPTUEU U
UMITYJIbCOM PESITUBU CTCKOM
YacCTHUILIbl. DHEPrUs MOKOsI

Hroro no pazneny

Pa3znen 4. KBanToBas ¢pusuka
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DeMeHThI KBAHTOBOU
OITHUKHA

®otonsl. Popmyina [Inanka cBa3u
HEpruu (POTOHA C €r0 YaCTOTOM.
DHeprusi U UMINyiabc GOTOoHA.
OTKpBITHE U UCCIIEIOBAHKE
dboTtoaddexra. OnpITh

A.T". CtoneroBa. 3aKOHBI
dbotordpdekra. YpaBHeHue
Oiinmrerina Ay Goroaddexra.

«Kpacnas rpanunia» horodddexra.

JlaBnenue cBeta. ONBITHI

[1.H. Jlebenena.

XUMHUYECKOE JIEUCTBUE CBETA.
TexHn4eckue yCTpoucTBa u
MPaKTUYECKOE TIPUMEHEHHE:
dboTornemeHT, PoToaaTIHK,
COJIHEYHast OaTrapes, CBETOUO

Hab6monenue hotoaddexra

Ha YCTaHOBKE C IIMHKOBOM MJIACTUHOM.
HccnenoBanre 3aKOHOB BHEIIHETO
dboTtorddekTa.

OOBsicHEHNE OCHOBHBIX ITPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKHuX Kak: GOTOAIEMEHT, (DOTOIATUUK,
COJIHEeuYHasi barapesi, CBeTOANOM; U
YCIOBHM MX 0€30MaCHOTO MPUMEHEHHUS
B IIPAKTUYECKOU JKU3HMU.

Pemenue pacu€THbIX 3a7a4 C IBHO
3aJJaHHOM (PU3MUECKON MOJCIHIO

C UCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
U GOpMYJ KBAHTOBOW ONTHKH.
Pemenne kadecTBEeHHBIX 33/1a4

C OIOPOM HA N3y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOI ONTHKHU.
PacniosnaBanue pu3nyecKux sIBJICHUN
B y4€OHBIX OIBITaX:




dotornekTpudeckuit 3pPexT, cBeToBOE
JIaBJICHHUE.

Onucanue n3y4eHHbIX KBAaHTOBBIX
SABJICHUHN U TIPOLECCOB

C UCTIOJIb30BaHUEM (DU3HUECKUX
BEJIMYHH: CKOPOCTh DJICKTPOMArHUTHBIX
BOJIH, JUTMHA BOJHBI U YaCTOTA CBETA,
HHEPrUs U UMIYJIbC POTOHA

4.2

Ctpoenue atoma

Mopnens aroma Tomcona. OnbIThI
Pesepdopaa no paccessHuio
a-yactull. [Inanerapnas Mmoaenb
aroma. [locrynarsl bopa.
N3nyuenue u norsomieHrue GoToHOB
IIpU IIEPEXOE aTOMa C OJTHOTO
YPOBHS SHEPIUU HA Apyrou. Bubl
cnekTpoB. CIIEKTp YPOBHEHN SHEPTUU
aToma BOJOpOJA.

BomnHoBBIC cBOMICTBA yacTHULl. BOIHEI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM J1yaJiu3M.

CHOHTaHHOE U BBIHYXECHHOE
U3JIy4CHHE.

TexHuueckne ycTpoucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
CIIEKTpaJIbHbIN aHAJIN3
(CIEKTPOCKOIT), JIa3ep, KBAHTOBBII
KOMIIBIOTED

N3ydyenue mojenu omnbita Pesepdopaa.
[IpoBeneHne skciepuMenTa

110 HaOJIIOJICHUIO JIMHENYATOro CreKTpa.
Onenka abCOIIOTHBIX U OTHOCUTENIbHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJINYMH.

N3yuenune monenu aroma: TomcoHa,
IJIAaHETAPHOU MOJENH aTOMa, MOJIETN
aroMa bopa.

N3yuenue criekTpa ypoOBHEN SHEPTUU
atoma Bojpoponaa. O0bsiICHEHUE
IIPUHLINATIOB IEUCTBUS U YCIIOBUHI
0€30IMacCHOr0 MPUMEHEHHUS
CIEKTPOCKOIIA, JIa3epa, KBAHTOBOT' O
KOMIIbIOTEpA.

Pemrenne kauecTBEHHBIX 33/1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKUE
ABJIEHUS 110 TeMe «CTpoeHne aToMay.




PacniosnaBanue pu3nyecKux sIBJICHUN
B Y4€OHBIX ONBITaX: BO3HUKHOBEHHE
JIMHEWYATOrO CIIEKTPa U3ITyYCHUSI.
AHanu3 KBaHTOBBIX MPOLIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE AP0

DKCIEPUMEHTHI, IOKA3bIBAIOIIINE
CJIO)KHOCTh CTPOCHUS SI/Ipa.
OTKpBITHE PATTUOAKTUBHOCTH.
Omnsitel Pezepdopa mo
OIpE/IeNIEHUIO COCTaBa
PaOAKTUBHOTO U3TyYEHUSI.
CoiicTBa anba-, 6era-,
ramMmma-u3nydeHus. Bivsane
PaaMOAKTUBHOCTH Ha JKHBBIC
OpPTaHHU3MBI.

OTKpbITHE NPOTOHA U HEUTPOHA.
Hyknonnas monens sapa
["eitzenbepra-lBaneHko.

3apsin simpa. MaccoBoe 9nciio sapa.

N3oTormsL.
Anba-pacnan. DIeKTPOHHBINA U

MO3UTPOHHBIN OeTa-pacmaj. ['amma-
M3JIy4yeHHE. 3aKOH PaIMOAKTUBHOTO

pacraza.
DHeprus CBsi3U HYKJIOHOB B SIJIp€.
SlnepHble CUIIBL.

N3y4yeHne sKCnepruMeHTOB,
JTIOKa3bIBAIOIIHX CII0KHOCTh CTPOEHUS
aTOMHOT'O SpA.

HccnenoBanre TpeKOB YaCcTUIL

(110 TOTOBBIM (poTOrpadusim).
N3ydeHue saepHbIX CUIL, SIIEPHBIX
peaKunil CUHTE3a U pacnaja,
TEPMOSIEPHOTO CUHTE3A.

N3y4uenne HyKIIOHHOW MOJIENH siipa
["eitzenbepra-lBaneHko.

OOBbsicHEHHUE YCTPOICTBA U
MIPUMEHEHUS TO3UMETPa, KaMephl
Buiibcona, siaepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJy4YEHHbIEC 3HaHUS, B T.4. O 3apsijie
Y MAaCcCOBOM YHCIIE SIpa.
PacnioznaBanuie Gpuznyeckux sBICHUN
B YUEOHBIX OMBITAX U B OKPYXKAIOIIEH
YKW3HU: €CTECTBEHHASI U UCKYCCTBEHHAS
PaIMOaKTUBHOCTD.




HedexT macchl siapa.

Snepnsbie peakiuu. [lenenue n
CUHTE3 sIAEP.

Snepnsiii peaktop. TepMmosnepHbIit
cuHTe3. [IpobieMbl 1 TePCIIeKTUBBI
AIEPHOU YHEPTETUKHU.
DKOJIOTUYECKHE ACTIEKTHI SAECPHOU
DHEPIEeTHUKHU.

OnemeHTapHble YacTUllbl. OTKpBITHE
ITO3UTPOHA.

Mertozasl HaOMOACHUS U
pErHCTpaluy 3JIEMEHTAPHBIX
YacCTULL.

DOyHIaMEHTATBHBIE
B3auMoJIeucTBUA. ENMHCTBO
(bu3HUeCcKOl KapTUHBI MUpA.
TexHuyeckre ycTporcTBa U
MPAKTUYECKOE MPUMEHEHHUE:
NIO3UMETp, KaMepa Buibcona,
SJIEPHBIN peakTop, aToMHas Obomba

Omnuncanne KBaHTOBBIX SIBJICHUI U
MPOIIECCOB C UCIIOIb30BAHUEM
(bU3MYECKUX BEJIMYKH: TIEPUOT
roJjypacrnazia, YHeprusi CBI3U aTOMHBIX
sep, Ae(heKT MacChl sapa.

AHanu3 NpoleccoB U SIBICHUH

C MCIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AJIEKTPUUECKOTO 3apsijia, 3aKOH
COXpPAHEHHUSI MAaCCOBOTO YUCIIA,
noctynatel bopa, 3akoH
pPaarOaKTUBHOTO pacnaja.

VYyacrtue B paboTe Kpyrjioro croia
«DyHaaMEHTaIbHbBIC B3aUMO/ICHCTBHUS.
EauHcTBO prznyeckoil KapTUHBI
MHUPaY.

Hcnons3oBanue nHPOpMaIMOHHBIX
TEXHOJIOTUM JJ1s TIOMCKa,
CTPYKTYPHUPOBAHUS, HHTEPIIPETALINU U
npeacTaBieHus HHGOPMAIUU NPy
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB KBAaHTOBOW (PM3HUKHU B TEXHUKE
U TEXHOJOTUAX, YKOJOTHUSCKUX
acCIeKTax JICPHOU SHEPTETUKHU

Hroro no pazneny
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Pa3znen 5. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3MKH

5.1

JIEMEHTEI
aCTPOHOMUHU U
acTpO(pU3UKH

7

Drallbl pa3BUTHS aCTPOHOMHUHU.
[TpuknagHOE 1 MUPOBO33PEHUECKOE
3HaYEHWE aCTPOHOMUH.

Bun 3Bé3nnoro ne6a. Co3se3gus,
SIpKHE 3BE3/IbI, INIAHETHI, X
BUIMMOE JIBHKECHUE.

CoinHeyHas cucTema.

Comnite. CorHEUHAs! aKTUBHOCTD.

HcTtounuk sHeprun ConHia v 3BE31.

3BE3/1bI, UX OCHOBHBIC
XapaKTEepUCTUKU. J[narpamma
«CTIEKTPaJIbHBIN KJIACC —
CBETHUMOCTEY. 3BE3/IbI TJIaBHOMN
MOCJIEI0BAaTEIbHOCTH. 3aBUCUMOCTD
«Macca — CBEeTUMOCTbY JIJIS 3BE3]]
I'JIJaBHOM MOCJEI0BATECIILHOCTH.
BuyrpenHee ctpoeHue 3BE31.
CoBpeMeHHbIE MPEACTABICHUS

O TIPOUCXOKICHUH U DBOJIFOLINHU
ComHna " 3B€311. DTanbl )KU3HU
3BE3/I.

Muneunsriit [1yTe — Hama ["anakTuka.
ITonmoxxenwne n nBmkenne CoyHIA

B I'anakTuke. THUIIBI ralaKkTHK.
PanuoranakTuku u KBa3apsl.
YeEpHble IBIPHI B AApax TAIAKTHK.

[ToaroroBka cooOiieHnit 00 dTamnax
pa3BUTHS aCTPOHOMUH, O MIPUKIATHOM
Y MUPOBO33PEHUYECKOM 3HAUEHUH
aCTPOHOMHH, O METOAAX MOIYYEHHUS
Hay4YHBIX aCTPOHOMUYECKHUX 3HAHUU,
OTKPBITHUSIX B COBPEMEHHOU
aCTPOHOMMUM.

N3y4yeHne coBpeMEHHBIX
MIPEACTABICHUN O IPOUCXOXKACHUU U
sBostonny CoJHIIA U 3BE3.
N3ydenue TUNIOB rajakTHK,
paarorajiakTUK U KBa3apoB.
N3ydyeHue nBuxKeHNs HEOECHBIX Te,
ABOJIIOLIMHM 3BE30 U BeeneHHoi,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3AX,
B 3BE3JIHBIX CUCTEMAX,

B MEKTATAKTUYECKOU CPEJIE,
MacIITaOHON CTPYKTYphl BeeneHHoit.
OOBsicHeHue pacmupenus Beenennoi
Ha OCHOBE 3aKOHa Xa0o01a.
[TonroroBka kK 00CYXICHHUIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMHUHU.
[IpoBenenue HabmOACHUI
HEBOOPYKEHHBIM TJIa30M

C UCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUN 1T ONTPEEITICHHUS




Bcenennas. Pacuupenue
Bcenennoil. 3akon Xa006ma.
Paz0eranue ranaktuk. Teopus
bonsmioro B3peiBa. Pennkrosoe
U3ITyYEHUE.

MacmtabHast CTpyKTypa
Bcenennon. Meraranakruka.
Hepeménnbie mpobiaembl
aCTPOHOMMHU

MOJIO’KEHHSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO AaTy: OCHOBHbBIE
co3Be3aust CeBEpPHOro Moaymapus

U SIpKUE 3BE3/BI.

[IpoBenenre HabIOACHUH B TEIECKOIT
Jlynsl, nnaner, Mueunoro Ilyru.
VYyacTue B AUCKYCCHH O HEPELIECHHBIX
npobiemMax acCTpOHOMUHU

Hroro 1o pazneny
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Pa3znen 6. O0o0mIal011I€e IOBTOPEHHE

6.1

O0o01maroree
MTOBTOPCHHUE

4

O0o0011eHNE U cucTeMaTH3aIUs
cofiepKaHMsI pa3JIeNoB Kypca
«Mexanukay», «MoJekyIspHas
(bu3HKa U TEPMOJUHAMHUKAY,

«QnexkTpoauHamukay, «Konebanus
Y BOJIHBDY, «OCHOBBI CIEIIMAIBHOU

TCOPHUH OTHOCUTCIHbHOCTH,

«KBanroBas ¢uzukay, « I1eMEHTHI

aCTPOHOMMH U aCTPOPUIUKI.
Ponb pusuku v acTpoHOMHHM B

AKOHOMHYECKOM, TEXHOJIOTHYECKOI,
COLMATIBHOM M 3THYECKOM chepax

NESATEILHOCTH YEJIOBEKA, POJIb U
MEeCTO (PU3MKHU U ACTPOHOMUU

B COBPEMEHHOM HAYyYHOU KapTUHE

MHpPa, 3HAYCHUE OMUCATEIILHOM,

VYyactue B IUCKYCCUH O POJIH (PU3UKHU
1 aCTPOHOMHMH B Pa3JIMUHBIX cepax
JICATEIIbHOCTH YEJIOBEKa.
[ToaroroBka cooOIIEHUI O MECTE
bu3nuecKol KapTUHBI MUPA B PSIY
COBPEMEHHBIX IMTPECTaBICHUM

0 TIPUPO/IE.

Brimonnenne yueOHbBIX 3a1aHWM,
JIEMOHCTPUPYIOIIMX OCBOCHUE
OCHOBHBIX MOHATHH, (PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca gusuku 10—
11 xkmaccoB




CHCTEMaTU3UPYIOILEH,
OOBACHUTEIBHON U
MPOrHOCTUYECKON (DYHKIIMIA
busnuecKol Teopru, Poih
busznuecKol TeoOpuu B
(dbopMupoBaHUY MTPEICTABICHUN
o ¢u3uvecKoi KapTUHE MHUPA, MECTO
bu3NYECKOi KapTUHBI MUPA

B O0LIEM PSITy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
NIPEJCTaBJICHUH O IPUPOJIE

Htoro no pazneny 4
Pe3epBHOE BpeMs 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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