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Pabouas nporpamma no ydebHoMmy mnpeametry «®Du3mnka» cocTaBieHa Ha OCHOBE
OenepanbHO pabouel mporpamme o yueoHomy npeamety «Duzukay (yriayOnéHHBIM
ypoBeHb) (mpeameTHas o00nacTh «EcCTecTBEHHO-HAY4YHBIE NPEAMEThI»),  BKIIOYAET
MOSICHUTEBHYIO 3aIKCKY, COJIEp)KaHNe O0YICHMS, TUTAHUPYEMBIC PE3yJIbTaThl OCBOCHUS
IPOrpaMmbl 1o GU3HKE, TEeMATUUYECKOE IIAHUPOBAHUE.

[TosicHuTenbHast 3amucKa OTpa)kaeT OOIIMe MeNd W 3aJlayd U3y4yeHus (QU3HKH,
XapaKTEPUCTUKY TICUXOJIOTHUYECKUX MPEANOCHUIOK K €r0 M3YYCHHIO OOYJarOIIMMHUCS,
MECTO B CTPYKType ydeOHOro IjlaHa, a TakKe MOAXOAbl K OTOOpY coAepKaHus, K
OTIPEICTICHUIO TIAHUPYEMBIX PE3yIbTaTOB.

Conepxanne OOy4YeHHS pACKpbIBaeT COJEP)KATCIbHBIC JIMHUHA, KOTOPHIC
npeasiaraloTcs Iyl 00s13aTeIbHOTO M3YYEHHUS B KaKJIOM KJIacC€ Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl.

[Inanupyembie pe3yiabTaThl OCBOEHHUS MPOrpamMMbl 1O (U3HKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIC pe3yIbTaThl 3a BECh MEPHUOA OOY4YEeHHS Ha YpPOBHE
cpeaHero oOuiero oOpa3oBaHusl, a TaKXKE MPEIMETHBIC JTOCTHKEHHS 00y4aromerocs 3a
Ka)KJIbIA 101 O0ydCHHUSI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 Qu3uke 06a30BOro YpOBHS Ha YpPOBHE CpEIHEro OOUIero
oOpa3zoBaHusi pa3pabOoTaHa Ha OCHOBE IIOJIOKEHHH M TpeOOBaHMI K pe3ynbTaTaM
OCBOEHHMSI OCHOBHOM 00pa3zoBaresibHOM mporpaMmel, npeactaBieHHsix B PI'OC COO, a
Takke ¢ yu€roMm QenepanbHOl pabouell MporpaMMbl BOCIHMTAHUS W KOHUEHIUH
npenojiaBanust ydeOHoro mnpeamera «®Pu3nka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccuiickoit @enepanuu, peaau3yomuX OCHOBHbIE 00pa30BaTe/IbHbIC MPOrPAMMBI.

Copep:xaHue mporpaMMsl 1o (pU3MKe HANPaBICHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mpu oOyueHuu ux (pu3uke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnozaxoxaa. Ilporpamma o
¢uszuke coorBercTByeT TpeboBanmsaM PI'OC COO k miIaHUPYEMBIM JTUYHOCTHBIM,
OpeIMETHBIM W METanmpeaMETHBIM pe3ylbTaTaM OOydeHHUs, a TaKKe YUHUTHIBAeT
HEOOXOJUMOCTh peau3allid MEXIIPEIMETHBIX CBA3€ (UMK C ECTECTBEHHO-
HAyYHBIMH y4eOHBIMU TIpeIMeTaMHu. B Hell ompememnstoTcs OCHOBHBIC IENH H3yYeHUs
Gu3MKM Ha YypOBHE CpeaHEero oO0miero o0pa3oBaHUsl, IUIAHUPYEMBIE pPeE3yJbTaThl
OCBOEHUSI Kypca (PM3MKH: JHUYHOCTHBIE, METANpeAMETHbIC, MpeAMeTHbIE (Ha 0a30BOM
YpOBHE).

[IporpamMma no pusmKe BKIIOYAET:

IUTAaHUPYEMBbIE pe3yJIbTaThl OCBOEHHUs Kypca (U3MKH HAa 0a30BOM YpOBHE, B TOM
qyClie MPEAMETHBIE PE3YNbTATHI IO TO1aM 00yUYEHUS;

coJiep)kanue yueoHoro npeamera « Pu3uka» mo rogam o0ydeHusl.

IIporpamMma 1o ¢usnke MOXET ObITh HMCIOJIB30BaHA YUUTENIMU KaK OCHOBA IS
COCTaBJIEHUs CBOUX pabouux mporpamm. [lpu pazpadotke paboueit mporpammbl



B TEMaTUYECKOM IJIAHUPOBAHUU JOJHKHBI OBITH YUYTEHBI BO3MOKHOCTH HCIIOIb30BAHMS
AIIEKTPOHHBIX  (LIHU(PPOBBIX) 0OpPa30BATEIBHBIX PECYPCOB, SBISAIOIIUXCS y4EOHO-
METOJIMYECKUMH  MaTepuajaMud  (MyJbTUMEAHMHBIE  MPOTPAMMBI,  AJIEKTPOHHbBIE
y4eOHUKM M 3aJaYHUKH, ODIJIEKTPOHHbIE OMOIMOTEKH, BUPTyallbHBIE JabopaTopuu,
UTPOBBIE  MPOTPaMMbl, KOJUIGKIIMH  IU(PPOBBIX  00pa30BAaTEIbHBIX  PECYPCOB),
peaM3YIONUMHU TUJAKTUYECKUE BO3MOKHOCTH HH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, coJlepKaHle KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 00pa30BaHUH.

[Iporpamma 10 (uU3MKE HE CKOBBIBAECT TBOPYECKYIO WHUIIMATUBY YyUYUTEIEH M
MIPEIOCTABIISICT BO3MOXKHOCTD JIJISl PeaU3aIliU PA3IUIHBIX METOJIMYECKUX MOIXO0J0B K
opraHu3zanuu oOy4deHHus (PU3MKEe TPH YCIOBUU COXPAHCHHS O00s3aTEILHON YacTH
coJiepKaHMs Kypca.

®du3nka Kak Hayka 0 HauOosiee OOLIMX 3aKOHAX MPUPObI, BHICTyNAas B KA4eCTBE
y4eOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUU 00
okpyxatomeM wmupe. [lkonbHbIE Kypc GU3HKH - CHUCTEMOOOpa3yIOIUi s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (DU3UUYECKUE 3aKOHBI JIEKAT B
OCHOBE TPOIECCOB U SIBICHHUM, H3y4aeMbIX XUMHUEH, Ouojoruen, Quanyeckoun
reorpadueit U actpoHoMuen. Mcrnonb3oBaHMEe U aKTUBHOE MPUMEHEHUE (PU3UUYECKUX
3HAHUM OIpeAeNsaeT XapakTep U pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJOTUH B cdepe
DHEPTreTUKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IMOJYYEHHUS HOBBIX MAaTE€pUATOB C
3aJlaHHBIMU CBOMCTBaMU M Jpyrux. M3yueHue ¢u3MKM BHOCHUT OCHOBHOM BKJIAJl B
(dhopMHUpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00yJaronuxcs, B opMUpOBaHUE
YMEHUW TPUMEHSATh HAyYHBIA METOJl TO3HAHWSA IPU BBHIMOJHEHUH HUMHU Yy4eOHBIX
HCCIIEIOBAaHUM.

B ocHOBY Kypca (hU3uKH 111 YPOBHS CPETHETO 00IIIero 00pa3oBaHUs TIOJIOKEH DS
UJel, KOTOPhIE MOXXHO PACCMaTPUBATh KaK MIPUHIIUIIBI €T0 MOCTPOCHUS.

Hoesa yenocmumocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX Pa3AesioB (PU3HMKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HEHM MaTepuan Kypca pu3nku o0beInHEH
BOKpYTr ¢u3nueckux Teopuid. Bemgymum B Kypce sBisieTcss  (OpMHUpPOBAHUE
MIPEICTABJIICHUM O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U TOJIE.

Hoesa eymanumapuzayuu. EE peanmzarusi mpeanojaraeT —HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIIMAaNa (PU3NYECKON HAYKH, OCMBICIICHUE CBS3U PA3BUTHUS (PUBUKHU
C pa3BUTHEM OOIIECTBA, a TaKKE C MHUPOBO33PCHUYCCKUMHU, HPABCTBCHHBIMU U
AKOJIOTUIECKUMHU MPOOTIEMaAMHU.

Hoes npuxnaownoii nHanpasnennocmu. Kypce pusuku mpeanonaraeT 3HaKOMCTBO C
IITUPOKUM KPYTOM TEXHUUYECKHUX U TEXHOJOTUYECKUX MPHIOKEHUN N3YICHHBIX TCOPUH U
3aKOHOB.

Hoes sxonoeuzayuu peanuszyeTcs MOCPEACTBOM BBEIICHUS DJIEMEHTOB COJCPKaHUS,
MOCBAMIEHHBIX JKOJOTHYECKUM TIPOOJIEeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C
pPa3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKKe OOCYXICHHUS MPoOJIeM paIlMOHAIBHOTO
MIPUPOIOTIOTB30BAHMS M SKOJIOTUUECKON OE30MTaCHOCTH.



CrepXHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHust SBISIIOTCA  (usuveckue Teopuu ((GOpMHUPOBAHUE TIPEJICTABICHUNA O
CTPYKTYpe TMOCTpOeHHUsI (pu3nyeckod Teopuu, posin (yHAAMEHTAIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, T'PaHUIAX MPUMEHUMOCTH
TEOPH, JJIsl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUHN U MIPOIIECCOB).

CHUCTeMHO-IeSTeNbHOCTHBIN MOAX0/ B Kypce (PU3MKH pean3yercs Mpex]ie BCEro
3a CYET OpraHU3alMK IKCIIEPUMEHTAILHON AesTeNbHOCTU oOydaromuxcs. Jis 6a3oBoro
YpOBHsI Kypca (PH3UKH - 3TO UCIIOJIH30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIAOOPATOPHBIX pabOT, KOTOPHIE B IporpaMme Mo (Gu3uKe 00beINHEHBI
B OOIMI CIIUCOK YYEHUYECKHX MPAKTUUIECKUX paboT. BrienaeHne B yka3aHHOM MEepevHe
7a00paTopHbIX paboT, MPOBOAMMBIX JJsi KOHTPOJSI M OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOIO MPOIIECCa UCXOS U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHameHus kabuHera Qusuku. [Ipu 3TOM oOecnieunBaeTcs OBIaJeHHE O0YJaIOIUMUCS
YMEHHSIMH  TPOBOJUTH KOCBEHHBIE W3MEpPEHHUs, HCCIEAOBAaHUS  3aBUCHMOCTEH
(U3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB 1O MTPOBEPKE MPE/I0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yeIseTCsl pelIeHUI0 pacuETHRIX U KaueCTBeHHBIX 3aaad. [Ipu
ATOM [JIs pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3aJaddl C SIBHO 3aJJaHHOM
bu3MYecKO  MOJENbI0, TO3BOJSIONIME  MPUMEHSITh  W3YYEHHBIE  3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiefia Kypca, TaKk U MHTETpUpys 3HAHUS U3 PA3HBIX
paznesnoB. JlJisi KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3aJlaHusd Ha OObSICHEHUE
npoTeKkaHus (PU3MUECKUX SBICHUM W TMPOILIECCOB B OKPYXKAIOMICH >KW3HM, TPEeOyroIue
BbIOOpa (PU3MUECKON MOJIEIH ISl CUTyallMH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu OPI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieyeHn0 ydeOHOro mporecca 0a30BbId YpOBEHb Kypca (HU3UKM Ha YPOBHE
CpemHero oomero o0pa3oBaHus JOHKEH U3ydaThCsl B YCIOBUAX MPEAMETHOTO KabuHeTa
GU3MKN WIM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWMHETa TNPEAMETOB €CTEeCTBEHHO-
Hay4yHOTO IMKia. B kaOuHeTe (Qu3NKU JOJDKHO OBITH HEOOXOAMMOE JIabopaTOpHOE
o0OpyZI0BaHUE U BBHITIOJIHEHUS YKa3aHHBIX B IporpamMme mo (pu3mke y4eHHUEeCKUX
MPAKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pYy10BaHUE.

JleMoHCTpaninoHHOEe 000pynoBaHue (POPMUPYETCS B COOTBETCTBUHU C MPUHIIMIIOM
MUHUMAJIBHOM JIOCTATOYHOCTH W OOECNeYrBaeT IMOCTAaHOBKY IEPEYUCICHHBIX B
nporpamMme Mo (U3UKE KIIOYEBBIX JEMOHCTpAIlMN I HWCCICAOBAHMS HM3ydaeMbIX
SIBJICHUH W TPOIIECCOB, SMIIMPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHUM.

JlabopatopHoe 00OpyaOBaHUE [JII  YYECHUYECKUX  NPAKTUUYECKUX  padoT
dbopMupyeTcsi B BUJE TEMAaTUIECKUX KOMILJICKTOB M 00ECIIEUMBACTCS B pacyéTe OJHOTO
KOMIUIEKTa Ha JABYX oOOydarommuxcsa. Temarwmueckue KOMIUIEKTBI J1a0OopaTOPHOTO
00Opy/IOBaHUSl JIOJDKHBI OBITh TMOCTPOCHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUHU
aHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TAK)KE KOMITBIOTECPHBIX H3MEPHUTEIIBHBIX CHCTEM
B BHJIe LU(PPOBBIX JabOpaTOpuUil.

OCHOBHBIMHU TICJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISTFOTCSI:

dbopMupoBaHrEe MHTEpECca W CTPEeMJICHUS OOYYArONIMXCS K HAYYHOMY H3YYCHHIO
MPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOAE IMO3HaHUid MU (HOpPMUPOBAHHE



UCCJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOLIUM SIBJIICHUSIM;

dopMupoBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yibTaTa H3yUYeHUsS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKU;

dbopMupoBaHUEe yMEHUN OOBSCHATH SBICHHS C HWCIOJIH30BAHUEM (PU3NUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHHWE TPENCTAaBICHUA O poird (GU3UKKA JUISI  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHue JTuUX Leled oOecrneunBaeTcs pelieHueM CIEIyIoNMX 3a7ad B
mpolecce u3yueHus Kypca GU3NKN Ha YPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

NpUOOpETEHUE CHCTEMbl 3HAHUM 00 OO0mUX (UINIECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHsX, BKIIOYAs MEXaHUKY, MOJEKYJISPHYIO (U3HKY, DJIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

(opMupOBaHHE YMEHHUH MNPUMEHITh TEOPETUYECKUE 3HAHUS M1 OOBSICHEHUS
bu3MYecKuX SBJICHUN B TMPUPOJAE W IS TNPUHATHS TPAKTUUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHUE CIIOCOOOB pEIICHUs pa3IMYHBIX 3a7ad C SBHO 33JaHHOM (PU3NYECKOU
MOJEJIbIO, 3a/1a4, MOAPa3yMEBAOIINX CAMOCTOSATEIbHOE CO3/JaHue (PU3HUECKOW MOJIENH,
a/IeKBaTHOW yCIIOBUSIM 3aJ1auH;

NOHMMaHue (PU3NYECKUX OCHOB M MPUHLUIOB AEHCTBUSI TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIAJICHUE METOJIaMH  CAMOCTOATEIbHOIO  IUIAHUPOBAHHUS U TNPOBENEHUS
bu3MYECKUX IKCIEPUMEHTOB, aHAJIM3a M MHTEPHpETaluu WH(GOPMALUU, OMpeAeTIeHuUs
JOCTOBEPHOCTH MOJTYYEHHOTO pPe3yJIbTaTa;

CO3/IaHME YCIOBUU JUII PAa3BUTHS YMEHUU NPOEKTHO-UCCIIEIOBATEIbCKON,
TBOPYECKOU IESITENBHOCTH.

Ha wsyuenue ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpeAHEro oOIero
oOpazoBanust oTBoAUTCsE 136 ywacoB: B 10 kiacce - 68 yacoB (2 yaca B Hezaeno), B 11
Kiacce - 68 gacoB (2 yaca B HE/ICIIO).

[IpennaraemMslii B mporpamMme 1o pu3MKe rnepeueHb J1a00paTOPHbIX U MPAKTUYECKUX
paboT SABJIsIETCS PEKOMEHI0BAaHHBIM, YUUTENb JIeJaeT BHIOOP MPOBEACHUS TaOOPATOPHBIX
paboT 1 OMBITOB C YUETOM MHIMBUIYATBHBIX OCOOCHHOCTEH 00y4aroImuXxcsl.

JItobast pabouast mporpamMMma JOJDKHA MOJTHOCTBIO BKJIIOYATHh B ce0s COJEpKaHue
JAHHOM MPOTpaMMBbI IO (PU3HKKE.




COIEPKXAHUE OBYYEHUA

10 KJIACC
Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

duszuka - Hayka o npupoje. Hayunsie MeToabl TO3HAHUS OKPYKAOLIETO MUpA.
Poub skcriepuMenTa U TEOPHUH B MPOLIECCE O3HAHMSI IPUPOABL. DKCIIEPUMEHT B (pU3HKeE.

MonenupoBanue (U3MUECKUX SBJICHUW H TporeccoB. HaydHble TUMOTE3BI.
®duzuvecknue 3aKOHbBI W TEOpUHU. ['paHUIBI NPUMEHUMOCTH (PU3UUECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb 1 MecTo ¢pu3nuku B GOpMUPOBAHUN COBPEMEHHON HAYyYHON KapTUHBI MUPA, B
IIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.
Jlemoncmpayuu

AHanorosble ¥ IU(PPOBbIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pazgen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. (OTHOCHUTEIBHOCTh MEXAHUYECKOrO  JIBHXKCHUSI.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienue, CKOPOCTh (CpeAHsISt CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepUAIbHOM TOYKHM, HX TMPOEKIMM HA OCH CHUCTeMbl KoopauHaT. CloxeHue
IIEPEMEILIEHUH U CII0)KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE MpsIMOJIMHEWHOe JBWxkeHue. ['paduxu
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEUIEHUsS MaTepUaIbHOU
TOYKH OT BPEMEHHU.

CBobOosHOE TIafieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUsI.

KpuBonuuenHoe nBuxeHue. J|BHKEHHE MaTEpUAIBHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JJUHENHAs1 CKOPOCTh. [lepuon u
yacToTa oOpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD, ABUKECHHE
CHaps/J10B, LICTIHbIE U PEMEHHBIE MEepE/Iavu.

Jlemoncmpayuu

Mogens cuUCTeMbl OTCU€Ta, WIIIOCTPAIMS KUHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeoOpazoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHNU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe’KEHHOM MPOCTPAHCTBE.

HaOmtonenue nBwXeHUs Tena, OpPOIICHHOTO TOJ YIVIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuiui sxcnepumenm, nabopamopuvie pabomol

N3ydeHne HEPaBHOMEPHOIO JBUXEHUS C IIEIbI0 OINPEJEICHUsS MIHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOIIEHUST MEXAY NYTSIMH, NOPOWJICHHBIMM TEJIOM 3a
MOCJIEA0BATEIbHbBIE PABHBIE MPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBUKEHUH C
HaYyaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun orHocutensHOCTH 'anmunes. Ilepseiii 3akoH Hbrotona. MHepuuansHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunmun cynepno3unuu cui. Bropoil 3akoH HproToHa miis
MaTepuaabHON TOUkU. Tpernil 3aKkoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BceMupHoOro TsroreHud. Cuia tspkectu. [lepBast kocMuyeckas CKOPOCTb.

Cuina ynpyrocru. 3akoH ['yka. Bec tena.

Tpenne. Bunbl Tpenus (mokos, ckoibxkeHusi, kadeHus). Cwia tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIbKEeHHs U cuia TpeHust nokos. Koaddumuent tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKCHUU TEJIA B )KUIKOCTHU UJIU Ta3e.

[ToctynarenbHOE U BpalllaTeIbHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CcHJIbI OTHOCUTEIBHO OCH BpauleHus. [1medo cuibl. Y ciioBusi paBHOBECHS
TBEPJOIO TeIa.

TexHuueckne yCTpOMCTBA U NMPAKTUYECKOE ITPUMEHCHUE: OAIIUITHUKN, JBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUM.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akox HerotoHa.

N3mepenue cui.

CiioxeHune cuil.

3aBUCUMOCTH CUJIbI YIIPYTOCTU OT AeOpMaliiH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

Nzydenne nBuxeHust Opycka o HaKJIOHHOM IJIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHJI YIOPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUSI.

Tema 3. 3akonvt coxpanenus ¢ Mexanuke



NMnynbc MaTepUaIbHON TOYKM (Tesla), CUCTEMbl MaTEPUAIbHBIX TOYEK. MIMIymbc
CWIBl M HW3MEHEHHE HMITyJbCa TeJa. 3aKOH COXPaHEHHs HUMITyJbca. PeakTHUBHOE

JIBIDKEHUE.
PabGora cribl. MOIIIHOCTE CHJIBL.
Kunernyeckas sHeprus MaTepuaIbHONU TOUKH. Teopema 06 U3MEHEHUHU

KUHETUYECKOU IHEPTUU.

[lorenuuanbHas sHeprus. [loTeHumanpHas SHEprus ynpyro nehopMHUpOBaHHON
npyxusbl. [loTeHIManbHas s3Heprus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHnManbHble W HENOTEHUUANbHbIE CHIIbL. CBs3b padOThl HEMOTEHLIMAIbHBIX
CWI C W3MEHEHHEM MEXaHUYECKOM DJSHEPIHMH CHUCTEMBbI Tel. 3aKOH COXPaHCHHUS
MEXaHUYECKON IHEPTHH.

Yrpyrue 1 HEynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHME: BOJOMET, KOIIED,
[IPY’>KUHHBIN [IUCTOJIET, IBUKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

[lepexon moTeHLMAIbHON YHEPTUH B KUHETUYECKYIO U OOpaTHO.
Yuenuueckuu sxcnepumenm, nabopamopnvie pabomuol

N3yuenue abCOIIOTHO HEYIIPYTOTo yAapa ¢ MOMOUIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIbI C U3MEHEHUEM MEXaHWYECKOW SHEPTuu Tejla Ha
IIPUMEpPE PACTIKEHUS PE3UHOBOIO KIYTa.

Paznen 3. MoaexkyasipHas pu3uka 1 TEPMOAUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU M HX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwkenue. Huddysus. Xapaktep IBIWKEHUS W
B3aMMOJECHUCTBUS YaCTHUIl BellecTBA. MoAenn CTpOEHHS ra3oB, KUAKOCTENM M TBEPIBIX
Ted U OOBSCHEHHWE CBOICTB BEIIECTBA HAa OCHOBE ATHX Mojened. Macca u pasmepbl
Monekyn. KonnuectBo BemectBa. [locTositHHas ABoraapo.

TeruioBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana temmneparyp
[enbcus.

Mopenp uneanpsHOro raza. OCHOBHOE YpAaBHEHUE MOJIEKYJISIPHO-KHMHETUYECKON
TEOPHUH HJICATLHOTO ra3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHeill KHHETUYECKON
DHEPruM TEIJIOBOTO JBM>KEHUs yactull rasza. [llkana temneparyp KenbBuna. ['a3oBbIe
3aKoHbl. YpaBHeHne MenneneeBa-Knanelipona. 3akon [lanpToHa. M3ompouecchl B
U7ealbHOM ra3e ¢ MOCTOSHHBIM KOJMUYECTBOM BelllecTBa. I'paduueckoe mpeacTaBieHHe
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOe MPUMEHEHUE: TEPMOMETP, OapomeTp.
Jlemoncmpayuu



OnbITHI, TOKA3BIBAIOIINE JUCKPETHOE CTPOSHUE BEMIECTBa, (poTorpadum MoKy
OpPTaHUYECKUX COCTMHCHUH.

OmnbiTel 10 MU Py3un KUAKOCTEH U Ta30B.

Mopenb O6pOyHOBCKOTO JBHIKEHUS.

Mopens onbita llTepHa.

OnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Moens, HIUTIOCTpUPYIOIIas PUPOTY JaBJICHH ra3a Ha CTCHKH COCY/Ia.

OnbIThl, WUTIOCTPUPYIONINE  yYpaBHEHHWE  COCTOSHHUS — HMJICATBHOTO  Tasa,
M30TPOIIECCH. Yuenuueckuii sxcnepumenm, 1aoopamoprvie pabomoi

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpEeHH 00BhEMa
KOMHATHI, TaBJICHUS U TEMITepaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty TapaMeTPaMu COCTOSTHHS pa3peKeHHOTO Ta3a.

Tema 2. OcHosvl mepmoouHamuKku

TepmoauHampueckass cuctemMa. BHYTpeHHsII DJHEprus TEpMOAMHAMHYECKOU
CUCTEMBI M crnocoObl €€ m3meHeHus. KoimuecTBo TemoTsl M padbora. BHyTpeHHss
DHEPrus OAHOATOMHOIO MJEAJBbHOIO ra3a. Buasl Temionepenayu: TEILUIONPOBOJHOCT,
KOHBEKIIUS, U3JIy4eHHUE. Y AeNbHas TEINIOEMKOCTh BenecTBa. KoimuecTBo TEIOTH npu
Teionepeaaye.

[Tonstue 06 aguadbataom nporecce. [lepsbiii 3akoH TepmoauHaMuku. [Ipumenenue
NEepBOro 3aKkoHa TEPMOJAMHAMUKHM K H30mpoueccaM. ['papuyeckas HHTEprpeTarys
paboThI raza.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh Po1IeCCOB B IPUPOJIE.

TernoBble MammHbl. [IpuHOMNBL IEWCTBUS TEIIOBBIX MamuH. [IpeoOpazoBanus
SHEPTUM B TEIJIOBBIX MamuHax. Koadduiment mnosie3Horo JeicTBUS TEMIOBOM
MamuHbl. [{ukn KapHo u ero kodQ@uUIMEHT MOJE3HOTO AEUCTBUS. DKOJIOTHYECKUE
MPOOJIEMBI TETJIOIHEPTETUKHU.

TexHrueckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHUE: IBUTATElb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEW SHEPTuu Teja MPU COBEPIIEHUH PabOThI: BBUIET MPOOKU
13 OyTBUIKM TIOJ JEHCTBHUEM CXKAaTOTO BO3MyXa, HarpeBaHue 3¢upa B JATyHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpaIus).

N3meneHnune BHyTpEeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnwIT M0 aAnabaTHOMY PACITUPEHUIO BO3/TyXa (OTBIT C BO3IYIITHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, ABUTATENIE BHYTPEHHETO CTrOpaHUs, PEAKTHUBHOTO
JIBUTaTEJIA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl
N3mepenue yaenbHOU TENI0EMKOCTH.
Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl
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[TapooOpa3oBanue u koHAeHcamus. HWcmapenune u kumenue. AOCOTIOTHAS U
OTHOCUTEJIbHAS BJIAKHOCTh BoO3ayxa. HacellieHHbl map. VYaenpHas —TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHHUS.

Teépmoe Temo. Kpucrammmueckue u amopdHbie Tena. AHH3OTPONHS CBOWMCTB
kpuctaiioB. JKunkue kpuctawisl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayui3amus. Y aeinbHas Teriora miasieHus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

Texnuyeckue yCTpoilCTBA W MPAKTUYECKOE MPHUMEHEHHE: TUTPOMETP W
MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTHH IMOJYyYCHUS COBPEMEHHBIX MaTepuajioB, B TOM
YKCJie HAHOMAaTepHaJIoOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX MIAPOB.

Kumnenve npu moHMKEHHOM JIaBJICHHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGutoieHue HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOIO BELIECTBA.

JleMOHCTpalys KpUCTaJlIOB.

Yuenuueckuit sxcnepumenm, 1abopamopnsle pabomuwl

H3mepenne OTHOCUTENBHON BIKHOCTH BO3TyXa.

Paznen 4. JjekTpoauHAMMKA
Tema 1. dnekmpocmamuxa

DneKkTpu3anus Ted. DNEKTpUUYECKud 3apsia. [[Ba BuUIa AIEKTPUUYECKUX 3apsIO0B.
[IpoBOAHUKM, IUAIEKTPUKUA W TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS AJIEKTPUYECKOTO
3apsaa.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. TodeuHbId 3IEKTPUYECKUN 3apsl.
DnekTpruueckoe nosie. HanpsmEHHOCTh 3JIEKTprUUecKoro nojd. [Ipuamun cynepno3uiuu
AJIEKTPUYECKUX TToNEH. JIMHNM HANPSLKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGorta cun snexrtpocrarnueckoro mojs. Ilotenruman. PazHocTh NOTEHIMAIOB.
[IpoBOMHMKM W JUAIEKTPUKU B DIIEKTPOCTATHYECKOM TmoJie. JludnekTpudeckas
[IPOHULIAEMOCTb.

ONeKTpoE€MKOCTh. KoOHmeHcaTtop. OIJEKTPOEMKOCTh IUIOCKOrO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHAEHCATOpA.

TexHuueckne yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHUE: AIEKTPOCKOIIL,
ANEKTPOMETP,  BJEKTpOCTaTHUYeCKas  3allluTa,  3a3eMJIEHHE  3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN armapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.

B3auMoericTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEJ.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIM3IIEKTPUKY B SJIEKTPOCTATUYECKOM TOJIE.
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3aBUCHUMOCTh AJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATopa OT IUIOMAAH IUIACTHUH,
PACCTOSIHUSI MEXIY HUMU U JUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOPa.
Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepenue 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CJIOBHUS CYIIECTBOBAHUS JIEKTPUUYECKOr0 TOKa. ICTOUHUKHN
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTHBJICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapauiebHOE, CMEIIAaHHOE COCIMHEHNUE IIPOBOJHUKOB.

Pabota snekrpudeckoro Toka. 3akoH Jxoyms-Jlenia. MomHOCTh 3J€KTPUUECKOTO
TOKA.

DJIEKTPOJIBIKYILAasi CHJIA U BHYTPEHHEE CONPOTHUBJIIEHUE MCTOYHUKA TOKA. 3aKOH
Owma j1st TOJTHOM (3aMKHYTOM ) AsekTpuueckoit nernu. KopoTkoe 3aMbIkaHue.

DIIEKTPOHHASI MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METaJIOB OT TeMIIEPATypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBoHuku. COOCTBEHHAsI U TPUMECHASI TIPOBOAUMOCTH MOTYIIPOBOIHUKOB.
CgoiicTBa p-n-niepexojia. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHUI TOK B PACTBOPAX U PACIIABAX JICKTPOJIUTOB. DINEKTPOIUTHUECKAS
JTUCCOLIMALNS. DIICKTPOIIU3.

DNeKTpUYeCKUil TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEILHBIN pa3psil.
Monnus. [1na3ma.

TexHuueckre yCTpOMCTBA M MPAKTUUECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UICTOUHUKU TOKa, AJIEKTpOHArpeBaTeIbHbIE MPUOOPHI, FJIEKTPOOCBETUTEIIHHBIC
NpuOOphl, TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBbIH  JUOA, TEPMHUCTOPHl U
(b OoTOpE3UCTOPHI, MOIYITPOBOJHUKOBBIN U0/, TaIbBAHHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSIAKECHUS.

3aBUCUMOCTh  COINPOTUBJICHUA IUJIMHIPUYECKUX MPOBOAHUKOB OT JIJIMHBI,
TJIONIA/IY MTOTIEPEYHOTO CEUCHUSI U MaTepHralia.

CmenianHoe coeIMHEHUE MTPOBOAHUKOB.

[Ipssmoe  w3mepeHue  BiEKTpoABMXKYyLIeW  cwibl. KoOpoTkoe — 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTbH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa U mpOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol
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W3yuenue cMEIaHHOTO COSTMHEHHUS PE3UCTOPOB.

W3MepeHne 3JeKTPOABIKYIICH CHJIBI MCTOYHHUKA TOKA W €ro BHYTPEHHETO
COIIPOTHBIICHUS.

Hab6nronenue amektponmsa.

MexnpeaMeTHble CBA3H

Nzyuenne xypca pusuku 6a30Boro ypoBHs B 10 kiiacce OCyIIECTBISETCS ¢ YIETOM
coJiepKaTeNIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKU, OMOJIOTUU, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvie nousamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SBJICHUE, HAYYHBIA (pakT, TUMOTE3a, (Pu3nveckas BEeIHMUMHA, 3aKOH, TEOPHUs,
HaOII0ICHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHUe CUCTEMbl ypaBHEHWH, JHHEWHas (QyHKIus, mapadoda,
runep6oia, ux rpaguKd U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHIEHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IIPOEKIMY HA OCH KOOPJHHAT, CJI0KEHUE BEKTOPOB.

buonocusi: MexaHumdeckoe NBUXKEHHE B JKUBOM mnpupoje, auddysus, ocMmoc,
TEIJI0OO0OMEH >KMBBIX OpPraHUM3MOB (BH[bI TEIUIONEpPEIayd, TEIJIOBOE PAaBHOBECHUE),
ANIEKTPUYECKHUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumus: DUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJIApHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH WU ra3oB,
AIEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBaHUKA.

l'eocpagusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBHKEHUWA C HMCIOJb30BAHUEM MEXAHU3MOB, YUET
TPEHUsI B TEXHUKE, MOJIIMIHUKH, HMCIOJIb30BAHME 3aKOHA COXpPAHEHUS HMMITYJbCa B
TEeXHUKE (pakeTa, BOJOMET M Jpyrue), ABUTATEIb BHYTPEHHEIO CrOpaHusi, MapoBas
TypOuHa, OBITOBOM XOJOJWIBHUK, KOHIUIIUOHEP, TEXHOJIOIMH MOTYYEHHS] COBPEMEHHBIX
MaTepuaioB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, 3JEKTPOCTATHYECKAsS
3alNTa, 3a3EMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN TIPUHTEP,
AJNIEKTPOHArpeBaTeIbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBAHUKA.

11 KJIACC
Pa3znen 4. DiaekTpoguHAMUKA
Tema 3. Macnummnoe noe. In1eKmpomMazHUMHAA UHOYKYUS

IlocTtosiHHBIe MarHuthl. B3auMoaelCTBHE MNOCTOSHHBIX MAarHuToB. MarHuTHOE
rnoje. BekTtop MarHuTHOW WUHAYKUMU. [IpUHIMI CyNepno3uiUMyM MAarHUTHBIX ITOJIEH.
JluHnm MarHuTHOM WHAYKUMU. KapTuHa JWMHUM MarHUTHOM MHAYKUHUHM MOJIA
MOCTOSIHHBIX MarHUTOB.

MarauTtHoOe 1oJie MPOBOJHUKA C TOKOM. KapThHa JMHWI WHIYKIIMA MarHUTHOTO
MOJIS JIMHHOTO MPSIMOTO TPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MTPOBOJIHUKA, KATYIIIKH
¢ TokoM. OnbIT IpcTena. BzaumoaericTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJb U HalpaBJICHUE.
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Cuna Jlopenua, €€ MOIy/ib M HampaBlieHHE. J[BUKEHUE 3apsSKEHHOW YacCTHUIIbl B
OJIHOPOJTHOM MarHuTHOM nosie. PaGora cumnsl JlopeHia.

SBNeHHE PNEKTPOMArHUTHOM MHAYKIUU. [[OTOK BEKTOpa MarHUTHOW WHAYKIUH.
DJIEKTPOJIBIKYIIAS CHJIAa UHAYKIIUU. 3aKOH AJIEKTPOMarHuTHOW UHAYKIuK Dapajest.

BuxpeBoe anekTpuueckoe TmoJie. DJEKTPOJABHXKYIAs CHJIa HWHIYKIUU B
IPOBOJHUKE, JTBHKYILIEMCS TIOCTYIIATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTB.  fIBNEHHME  CaMOMHIYKIIUU. DNeKTpoABIXKyLIas  CHJia
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,  JJIEKTPOJBUTaTENIb,  YCKOPUTEIM  BJIEMEHTAPHBIX  YACTHII,
WHAYKIAOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOI'O ITyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHATHOTO TTOJISL.

B3aumopelicTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE PNIEKTPOMArHUTHON MHIYKIIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTh AJNEKTPOABUKYIIEH CHUJIIbI WHAYKIUH OT CKOPOCTH W3MEHEHUS
MAarHUTHOI'O MIOTOKA.

SIBrieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue nercTBrs HOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHOM UHAYKIIHUH.

Pasnen S. KosieOanusi 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUS

Konebarenbhas cuctema. CBoOOIHBIE MeXaHUYECKHE KoyieOanus. ["'apMoHnueckue
konebanus. Ilepuon, vacrora, ammuntyaa u ¢asza konebanuil. [IpyKUHHBIN MasSTHUK.
MareMatuyeckuii MasiTHUK. YpaBHEHHE TrapMoHMYeckux KosneOanuii. IlpeBpaienue
SHEPTUH NMPU TAPMOHUYECKUX KOJIEOAHUSX.

Koneb6arenbupiit kKoHTYp. CBOOOAHBIC AJIEKTPOMATHUTHBIE KOJICOAHUS B H1€ATELHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHMYECKHMMH MU AJIEKTPOMArHUTHBIMU
koneOanusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHHMS OJHEPrUM B UACAIBHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aTyXalwIIUX KoJeOaHUsX. BBIHYXIEHHbIE MEXaHUUYECKHUE
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konebanus. Pezonanc. BeiHYK/I€eHHBIE 3JIEKTPOMarHuTHBIE KOJIeOaHuUsI.

ITepemennsbIil TOK. CHHYCOUIANIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYAHOE U JICUCTBYIONIEE 3HAYCHUE CUJIBI TOKA M HAIIPSIKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOJICHUE DJICKTPUUECKOM
SHEPTrUM. OKOJOTMYECKHUE PHUCKU TNPU MPOU3BOJACTBE 3JeKTposHepruu. KymibTypa
MCII0JIb30BAHUS JICKTPOIHEPTUU B TOBCETHEBHOM JKU3HM.

TexHU4ecKkre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: SJIEKTPUUYECKUN 3BOHOK,
TE€HEepaTop MEPEMEHHOr0 TOKA, JIMHUHU dJICKTponepeay.
Jlemoncmpayuu

HccnenoBanne napameTpoB KojieOaTeIbHON CUCTeMbl (ITPY>KUHHBIH W
MaTeMaTHYCCKUN MasTHHK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanne CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcumimorpaMmbl  (3aBUCHMOCTH CHJIBI TOKa M HAIPsDKEHHUS OT BPEMEHH) IS
AJICKTPOMAarHUTHBIX KOJCOaHUH.

Pesonanc 1mpu  mocnemoBaTeIbHOM — COCIMHEHUM  PE3UCTOpA,  KATYIIKH
WHAYKTUBHOCTH U KOHJIEHCATOPA.

Moaenp TUHUHA 3JIEKTPOIEPEIaAuH.
Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

HccnenoBanne 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT JJIUHBI
HUTH U MACCHI Tpy3a.

HccnenoBanue mepeMEHHOr0 TOKA B IEMH W3 IIOCIECAOBATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMacHuUmMHble 60JIHb

MexaHnueckue BOJHBI, ycloBHUs — pacnpoctpaHenus. llepuon. CkopocThb
pacrpocTpaHeHus ¢ JJIMHAa BOJHBL. [lomepeuHble U OpPOJOJIBHBIE  BOJIHBI.
Nurtepdepentus u udpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCJIOBUS M3ITyYE€HUS JJIEKTPOMArHUTHBIX BOJH.
B3aumnas opuentanus BektopoB E, B, v B snektpomarHuTHoil BoiHe. CBolcTBa
AJIEKTPOMATHUTHBIX BOJH: OTpPa)XCHUE, MPETOMIICHHE, ToJsgpu3amus, audpakius,
untepdepenius. CKOpocTh JEKTPOMArHUTHBIX BOJIH.

[IIkana >MEKTPOMArHUTHBIX BOJIH. [IpUMeHEHUE »HIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTpPa3ByKOBas JMAarHOCTHMKAa B TEXHUKE M MEAUIUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu
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O6pazoBaHue U pacIPOCTPAHEHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KomneoGmromeecs Teno kKak HCTOYHUK 3BYKa.

Habmronenue otpakeHus U IPEJIOMIICHHS MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepennmnu u qudpakiind MEXaHUYECKUX BOJTH.

3BYKOBOI pe30HaHC.

HaGnronenue cBsS3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJO0M M 9acTOTOU
KOJICOaHHI.

UccnenoBanne CBONCTB AJEKTPOMArHUTHBIX BOJH: OTPaXKECHHUE, MPEIOMJICHUE,
noJssipu3anus, Audpakius, tHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsiMoMHEITHOE pacCIPOCTPAHEHUE CBETA B OJHOPOJHOM
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBl OTpakeHUs cBeTa. llocTpoeHne u300pakeHHl B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akoHBI TPEJIOMIICHHS CBeTa. AOCOIIOTHBIA TOKa3aTelhb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbIl  yroa  MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

Cobuparoniye U pacceuBaronie JuH3bl. ToHkas JnH3a. POKYCHOE pacCTOSHUE U
onTHYECKas cujia TOHKOW JHH3bL. [locTpoeHue wu300paxeHUii B COOMPAIOIIMX MU
pacceuBaromux JinH3ax. PopMysa TOHKOM JIMH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Mntepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBHS
HaOIOCHUST MAaKCUMYMOB M MUHUMYMOB B HUHTEP(EPEHIIMOHHOW KapTHHE OT JBYX
CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuroHnHas pemeérka. YCaoBUEe HAONIOJCHHS TIJIABHBIX
MaKCHMYMOB MPHU MaJICHUM MOHOXPOMATUYECKOTO CBeTa Ha AUGPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHuyeckre yCTpONCTBA W  MPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢dboToanmapaT, MPOCKIMOHHBIA anmapaTr, MUKPOCKOII, TEJIECKON, BOJIOKOHHAs OITHKA,
mudpakIMoOHHas PEMIETKA, MOISTPOUSI.

Jlemoncmpayuu

[IpsMonMHEHOE  paclpOCTPAaHEHHE, OTPAXKEHHE U  NPEJIIOMIICHHE  CBETA.
OnTtuyeckue MpuOOPHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Mozieslb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mopenu MUKpOCKoMa, TeJIECKOIa.

Habmronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

HaOnronenue aucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOILIBIO IPU3MBL.
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[Tonyuenue cnekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKH.
HaGnronenue nonspusanum cBeTa.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JTUH3aX.
Ha6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI CIENUAIbHON TEOPHH OTHOCHUTEILHOCTH

I'paHnIBI NIPUMEHMMOCTH KJIACCMYECKOW MexaHMKHu. [locTynaTel crienuanbHOM
TEOPUH OTHOCUTEIBbHOCTH: WHBAPUAHTHOCTb MOJYJS CKOPOCTHM CBE€Ta B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHU M COKpAIlCHHE
JUTMHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.

CBsI3p Macchl C DHEPrUEM U HMITYJIbCOM PEIATUBUCTCKOW YaCTHIbL. DHEPTHS
ITOKOS.

Pasznes 7. KanToBas pusuka
Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®otonbl. Popmyna Ilnanka cBsA3M 3HEPrUM (POTOHA C €r0 YAaCTOTOW. DHEPrus W
UMITYJIbC (POTOHA.

OtkpeiTue U uccienopanve (orordpdexra. Onbitel A.I. CroneroBa. 3aKOHBI
dbotoapdexra. VYpaBHenue OuHmTelHa a1 (doTodddexra. «KpacHas TpaHuUIa»
dbororddexra.

JlaBnenune cBera. OnbiTel I1.H. JIeGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHUueCcKHre yCTpOMCTBA U MPAKTUUECKOE TPUMEHEHHUE: boTO3JIEeMEHT,
dhoTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeMIHETO (GoToddeKTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma 1o paccessHUIO —a-4acTwIl.
[Inanerapnas monens aroma. Iloctynarel bopa. M3nyuenue u morsomeHue (GpoToHOB
IIpU NEPEXOJIE aToMa C OAHOTO YPOBHSI SHEpPruu Ha Apyrou. Buasl cnektpoB. Crnektp
YPOBHEH SHEPrUU aTOMa BOJIOPOAA.

BonnoBbeie cBoyctBa 4actuu. Bomnbl e bpounsa. KoprycKyisipHO-BOJIHOBOM
Ty aJTA3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHUE: CIIEKTPAJbHbIM aHAIN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
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Jlemoncmpayuu
Monens onbita Pezepdopra.
Ornpenenenue IJIMHBI BOJIHBI JIa3zepa.
Habmronenue muHEHYaTHIX CIIEKTPOB U3ITYUCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol
Habmronenue nuHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JIOKa3bIBAIOIIME CIOXKHOCTb CTpPOe€HHS sAnpa. OTKpbITHE
paanoakTuBHOCTH. OmnbiTel Pe3epdopaa mo omnpeneneHuio cocrtaBa pajaruoaKTHBHOTO
usnyuenus. CBoiicTBa anb(a-, Oera-, raMMa-u3nydeHus. BinusHue painoakTUBHOCTH Ha
YKHABBIE OPTAHU3MBI.

OtkpeiTHEe mTpoTOHAa UM HeuWTtpoHa. Hykimonnas wmonens sapa [eiizenOepra-
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbba-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyueHue.
3aKOH paJMOAKTUBHOrO pacnaja.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jlepext maccsl sapa.

SnepHble peakunu. JleneHue u CUHTES sI€ep.

Snepubrit peakrop. TepmosnepHsiii cuntes. [IpobiemMbl U MEPCIEKTUBBI SACPHON
SHEPreTUKH. JKOJIOTHUYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOIIOACHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalIbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckoil KapTUHBI MUpA.

TexHuuecknue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHWE: I03UMETp, Kamepa
Buiibcona, simepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu

CU€TUrK MOHU3HPYIOIINX YACTHII.
Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

Pa3zpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

OTtanbl pa3BuUTUS acTpoHOMHUHU. [IpUKIagHOE W MHUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bup 38é3nH0ro HeOa. Co3Be3us, IpKue 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH)KCHUE.

ComnHeunas cucrema.

Counnne. ConHeyHast akTUBHOCTb. Mctounuk sHeprun CosHIa U 3BE31. 3BE3/bI, UX
OCHOBHBI€ XAapAKTEPUCTUKH. J[MarpaMma «CHEKTpalbHBINA KJIACC - CBETUMOCTBY. 3BE3IbI
IJIaBHOM ITOC/IEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTBY JIJIS 3BE3] TJ1aBHOM
MOCJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE311. COBPEMEHHBIE MPEACTABICHUS O
MPOUCXOXKICHUM U 3BOIOIMKA COTHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Mueunsiii Ilyte - nHama [anaktuka. I[lonmoxkenue u jaBwxenue CoiHia B
lamaktrike. Tumnbl ramaktuk. PaguoramakThku u KBaszapbl. UEpHBIE IBIPHI B sapax
raJlaKTHK.
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Bcenennas. Pacmiupenue BcenenHoil. 3akon Xa06ma. Paszberanue ranakTuK.
Teopus bonpmoro B3psiBa. PenmkroBoe n3nyuyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunble mpo0sieMbl aCTPOHOMUMU.
Yuenuuecxue nabnrooenus

HaGnroneHuss HEBOOPY>KEHHBIM TJ1a30M C  HUCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN TSI OTIPEIeIICHUS TIOJIOKEHHSI HEOSCHBIX 0ObEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31s1 CEBEpHOro MOJyIIApHs U IPKUE 3BE3BI.

Ha6nronenus B Teneckon Jlynsl, mianet, Maeudoro [TyTu.

O06o0maroniee NOBTOPEHUE

Ponb ¢usuku u acTpOHOMHHM B 9KOHOMUYECKON, TEXHOJIOTHYECKON, COIIMAILHON U
ATUYECKOHN cepax MESITEIbHOCTH YeIOBEKa, POJb W MECTO (PU3WKH M aCTPOHOMHUHU B
COBPEMEHHOW HAay4YHOM KapTHHE MHpa, POJb (PU3UYECKON Teopuu B (HOPMUPOBAHHUU
MIPEACTABICHUM O (PU3NYECKOW KapTUHE MHUpPA, MECTO (PU3NYECKOW KapTHUHBI MHUpa B
001IeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUHA O TIPHPOJIC.

MexknpeaMeTHbIE CBSA3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCyliecTBISETCS ¢ yUETOM
coJiepKaTeNIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMU MAaT€MAaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHUHU.

Mescnpeomemuvie nousamusi, CBSI3aHHBIE C WM3YYEHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHUE, HAYYHBIN (akT, TUmnoresa, pusnveckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuka: peumieHWe CHUCTEMbl ypaBHEHUU, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHHYC, KOCUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M WX MPOCKIIMU HA OCH KOOPIWHAT, CIIOXKEHHE BEKTOPOB, IMPOU3BOJHBIC
AIIEMEHTApHBIX (DYHKIIMH, MPU3HAKU MOJ00US TPEYTOJBHUKOB, OIMpEAeSiCHHUEe TUIOIaIu
IJI0CKUX QUryp u oobE€ma Ted.

buonocus: rnexTpudeckue sIBICHUS B )KUBOW MpUPOJIE, KojieOaTeIbHbIC JBUKCHUS
B KHBOM NPUPOJIEC, ONTUYECKUE SIBJICHUS B KUBOWM NPUPOJAE, NCUCTBUE paahalMy Ha
YKUBBIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKass CTPYKTypa TBEPABIX TeEI,
MEeXaHU3Mbl 00pa30BaHUS KPUCTALTUYCCKON PEETKH, CIIEKTPATIbHBIN aHAIN3.

l'eoepaghus: MarHuTHBIC TIOMIOCA 3E€MJIM, 3QJIEKH MArHUTHBIX pya, (poTochéMmka
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHUH.

Texnonocusa:  TUHWUM JJIEKTPOIEpEIayd, FTeHEPATOp MEPEMEHHOTO TOKA,
3JIEKTPOABUTATEIb, UHAYKIIMOHHAS TI€Yb, Pajiap, PaIUONPUEMHHUK, TEICBU30pP, AHTECHHA,
teneon, CBU-neuyb, NPOCKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA, COJHEYHas
OaTapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOTO mTpenMera «@Pu3nWKay HA YPOBHE CpEIHEro 0O0IIero
obpazoBaHus (0a30BbI YpPOBEHb) JOJDKHO OO0ECIEUUTh JAOCTHXKCHHE CIETYIOLINX
JMYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mpeamera «Du3mka» TOIHKHBI
OTpaxaTb ~ TOTOBHOCTH M  CIIOCOOHOCTh  OOYYalOIMIMXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEH  TMO3UIMEH  JIMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX
OpHEHTAlIU/, IO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PACIIMPEHUE IKU3HEHHOTO OIbITa U OIbITa
NEATEIbHOCTU B TIPOIECCE peaM3alldd OCHOBHBIX HAMPABJICHUN BOCHUTATEIbHOU
NEATEeIbHOCTU, B TOM YHCJIC B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXTAHCKOW IMO3UIMK O0OYyYalomerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO 4JICHA POCCHMCKOTO OOIIECTBA;

MIPUHATHE TPAAUIIUOHHBIX 00IIIEYET0BEUECKUX T'YMAaHUCTUYECKUX u
JNEMOKPATUYECKHUX [IEHHOCTEM;

FOTOBHOCTh BECTM COBMECTHYIO JEATEIBHOCTH B MHTEPECAX TIPAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHUE B3aUMOJEHCTBOBATH C COIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHHM C MX
(YHKIUSAMH ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) maTpMOTHYeCKOro BOCIMTAHUA:
c(hOpMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UIEHTUYHOCTH, MATPUOTHU3MA;
LIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHUKEHHUIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIICHMBAaTh CHUTYyalll0 M TPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
NEATEIIbHOCTU YYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJ1a B MIOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

4) 3CTeTHYeCKOro BOCIIUTAHMS:
ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYas 3CTCTHKY HAyYHOTO TBOPYECTBA,
IPHUCYIIETO (PU3UICCKOI HayKE;
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5) TpyaoBOro BOCHMTAHHUSA:

WHTEpEC K pasIudHbIM cdepam NpodeccCHoHaTbHON AESITEIIBHOCTH, B TOM YHCIIC
CBS3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHUE COBEPIATh OCO3HAHHBIN BBHIOOp OymyIIei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUI0O M CamMoOOpa3oBaHUIO B 0O0JacTH
(U3UKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0JOIrM4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTD IKOJIOTHYECKOM KYJIbTYpbhl, OCO3HAHHE II100aTLHOTO XapaKkTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHWE M OCYUIECTBJIIEHUE JCUCTBHM B OKPYXKAIOWIEH CpeAe Ha OCHOBE
3HAHUA LIeJIE YCTOMYMBOrO Pa3BUTHS YEIIOBEUECTBA;

Pacmmpenue omnbiTa AEATEILHOCTH SKOJIOTMYECKOW HAMpPaBICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUH 10 (DU3HUKE;

7) UEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKOIN HAYKH;

OCO3HaHMWE IIEHHOCTH HAay4YHOW JESATEIbHOCTH, TOTOBHOCTh B IPOLIECCE WU3YUYEHUS
(U3MKH ~ OCYIIECTBIATH  NPOEKTHYIO W HCCIEAOBATENIbCKYIO  JEATEIbHOCTD
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTeILHBbIE YHUBEPCAJIbHbIC YUeOHbBIE 1eHCTBUS
ba3oBble Jioruueckue AeMcTBHUA:

CaMOCTOSITEIIbHO (POPMYITMPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, paccMaTpUBAThH
€€ BCECTOPOHHE;

ONpeAesiATh eI JeSITEIbHOCTH, 3aJlaBaThb MapaMeTpbl M KPUTEPUH UX
JIOCTYKCHMS,

BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHUS] B PacCMaTpUBAEMBbIX (DU3NUYECKUX
SIBIICHUSIX

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbl ¢ Y4E€TOM aHajdu3a HMEIOIIUXCS
MaTepUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTh, OLIEHHBATh COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU TOCJIEACTBUM JEATEIbHOCTH,

KOOPJIMHUPOBATh W BBHITIOJNHATH Pa0OTy B YCJIOBHUSX PEATbHOTO, BUPTYAJIBHOTO H
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble ucciie0BaTe/IbCKHE 1eHCTBUSL:

BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH TMOHATUSAMH H METOAAMHU
buznueckoil HayKu;

BJIAJIETh HAaBBIKAMH y4eOHO-HCCIIEIOBATENBCKOW ¥ TMPOSKTHOW NEATEIBHOCTH B
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obnactu (pU3UKH, CTIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSTEIHHOMY TTOMCKY METO/IOB
pemieHuss 3amad  (pU3MYECKOTo COACpX aHWs, NPUMEHEHHUIO pa3IUYHBIX METOIOB
TIO3HAHWS,;

BJIAQJETh BHJIAMU JEATEIBHOCTH IO TIOJIYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIpETAINH, TPeoOPa30BAHUIO U TPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX CUTYAIHSIX, B
TOM YHCJIE MIPHU CO3JJaHUH YU€OHBIX POEKTOB B 001aCTH (U3HKH;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIC CBSI3W M aKTYaJIM3UPOBATh 3a7ady, BBIABUTATH
THIIOTE3Y €€ PelICHUs, HaXOJAUTh apTyMEHTHI ISl TOKAa3aTeIbCTBA CBOMX YTBEPKICHUIHA,
3a/1aBaTh MapaMeTPhl U KPUTECPHUH PEIICHUS;

aHAJIM3WPOBATh TOJIYYCHHBIC B XOJC PCIICHUS 3aJadd PEe3yNIbTaThl, KPUTHUSCKU
OILIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh ¥  (OPMYyIHpPOBaTh COOCTBEHHBIE 3afadyd B  00Opa30BaTEIbHOI
ACSITETLHOCTH, B TOM YUCJIC TIPU U3yYCHUH (DU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTHYECKYID  OOJIACTh
KU3HENIEATSIILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIC HJICH, TIPE/IaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHUS;

CTaBHUTb POOJIEMBI M 33]1a4H, TOMYCKAIOIINE AIbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nndpopmanueii:

BJQJI€Th HABBIKAMHM TOJy4eHHS HH(OpMauuu (QU3NYECKOTO COACPKAHUS U3
HMCTOYHUKOB pPa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh IOUCK, aHaJU3,
CUCTEeMATHU3alMI0 M WHTEPOpETaluio HHOOpPMAMKA pa3INYHbIX BHIOB U (HopM
MPEICTABJICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

MCIIOJIb30BaTh CPEICTBa MH(POPMAIIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJIOTUH B
pEIIEHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U  OpraHM3allMOHHBIX 3a7ady C
coOmoaeHueM TpeOOBaHMM  JSPrOHOMHUKH, TEXHHKH  O€30MacHOCTH, THTHCHBI,
pecypcocOepekeHuns, NPaBOBBIX M OATUYECKUX HOPM, HOpM HMH(GOPMAIIMOHHON
0e30I1aCcHOCTH;

CO371aBaTh TEKCThl (PU3UYECKOTO COAEpPKaHUS B Pa3IMYHbIX (opmarax ¢ y4€ToM
Ha3HaueHHUs WMHGOpPMAIMUM M LEJIEBOM ayAUTOpUHU, BBIOMpas ONTUMAJIbHYIO (QopMy
NPEJICTaBICHUS U BU3YyaIU3all1H.

KomMvmyHnkaTuBHBIEC YHHBepPCaJbHbIe Y4eOHbIC NeHCTBHSA:
OCYILIECTBIISATH OOIIICHUE HA YpOKaX (PU3UKHK U BO BHE-YPOUHOU JIE€SITEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOHPIUKTHBIX CUTYallUH U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

NMOHMMAaTh W HCIIONB30BaTh IPEUMYIIECTBA KOMAHIHOW W WHAWBUIAYAIBHOM
paboThI;
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BBIOMpAaTh TEMATUKy M METOAbl COBMECTHBIX JEUCTBUH ¢ Yy4€ToM OOmIMX
UHTEPECOB, U BO3MOXXHOCTEMN KaKJI0r0 YI€HA KOJJIEKTHBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUSL O €€ JOCTH)KEHHUIO: COCTAaBISATh IUIAH JIEUCTBUM, paclpeieisTh poJid C
y49€TOM MHCHHH YYaCTHHKOB, 00OCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4YeCTBO CBOETO BKJIaJa U KaXKJIOT0 y4aCTHHUKAa KOMaHJbl B OOIIUA
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKThI, OLEHHUBaTh MAEHM C TO3UIUU  HOBU3HBIL,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATETUUYECKOE IMOBEJICHUE B PA3JIMUHBIX CHUTYaIMSX,
IPOSBJISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUILIUATHBHBIM.

PeryJsiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE TeilCTBUS

Camoopranusanus:
CaMOCTOSITEITEHO OCYIIECTBIIATH MTO3HABATEILHYIO IEATSILHOCTh B 00J1aCTH (DU3UKH

Y aCTPOHOMUHU, BBIABIISATH IPOOJIEMBI, CTaBUTh U OPMYIUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PEIICHHs] PACUETHBIX M KAYECTBEHHBIX 3a7ady,
IJIaH BBIIIOJIHEHHUS MPAKTUYECKOM paboThl C YYETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

Jienath ~ OCO3HAHHBIM  BBIOOp, AaprymMeHTHpOBaTh €ro, OpaTh Ha  ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBAaTh (DOPMHUPOBAHHUIO M MPOSIBICHUIO IPYAULUMU B 00nacTH (PU3MKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBINA U KyJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsM, BHOCHTH KOPPEKTHBBI B JCSITEIBHOCTD,
OILICHHWBATh COOTBETCTBUE PE3YIbTATOB IEIISIM;

BJa/IeTh HaBbIKAMU I103HABATEIbHOU pe(JIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX [IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MNpPHUEMBI pediekcun Uis OLEHKM CHUTyallud, BBIOOpa BEPHOIO
peIIeHNS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMAThH PEIICHUS TI0 UX CHIKEHUIO;

NPUHUMATh MOTHUBBI M ApTYMEHTHI JPYTUX MPU aHAJINU3€E PE3YJIbTaTOB

JeSTeNbHOCTH; TPUHUMATh €051, MOHMUMasi CBOM HEJOCTATKU M TOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W  apryMEHThl JApPYyruX NpH aHajliu3e pe3yJbTaToB
JesITeIbHOCTH;

npuU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B mporecce nocTukeHHs] JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPamMMbl MO
dbusuke IS YpOBHA  cpeaHero  o0miero  oOpa3oBaHHMS Yy  OOYy4YaroIIUXCs
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COBEPILECHCTBYETCS OMOLMOHAJIBHBIN WUHTEJUIEKT, IIPEAIOIararoIym
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIIOYAIOLIEr0 CIIOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUCTh HAMpPaBICHUS Pa3BUTHS COOCTBEHHOW AMOLIMOHAIBHOM cepbl, ObITH
YBEPEHHBIM B ce0e;

CaMOpETYJINPOBAHUs,  BKIIOYAIOIIET0  CaMOKOHTPOJIb, YMEHHME IPUHUMATh
OTBETCTBEHHOCTbH 32 CBOE MOBEJCHHUE, CIIOCOOHOCTh aIalTUPOBATHCSA K SMOIIMOHATBHBIM
MU3MEHEHUSIM U MPOSIBISATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHUBALIMHM, BKJIKOYAIOIIEW CTPEMJIEHHWE K JOCTWKECHHUIO LEIH H
yCIIeXy, ONTUMHU3M, HWHULIHMATUBHOCTb, YMEHHME JEUCTBOBATH, MCXOI1 W3 CBOMX
BO3MO>KHOCTEM;

AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh NOHMMAaTh 3MOLIMOHAJIBHOE COCTOSHUE
APYTUX, YIUTBIBATh €r0 MPHU OCYIIECTBICHUH OOIIEHUS, CHIOCOOHOCTh K COUYBCTBUIO U
CONIEPEKUBAHMUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLUIUX CHOCOOHOCTh BBICTPAMBATH OTHOLIEHHS C
APYTUMHU JTHOABMHU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjacce mpeameTHbIE pe3yjbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (Gu3nkd B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbl MHPA, B PA3BUTHM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JIESITEIIBHOCTH JIFOJICH;

VUUTHIBATH  TPaHULIBl  MPUMEHEHUS  U3YUYCHHBIX  (PU3MUECKUX  MOJENei:
MarepuaibHas TOYKa, WHEpIMaJbHAs CHUCTEMa OTCYéTa, aOCOJIOTHO TBEPJOE TEIIO,
WJICAUTbHBIA Ta3, MOJEIU CTPOCHUS Ta30B, KUAKOCTEWM M TBEPABIX TEJN, TOYCUYHBIN
AIEKTPUUYECKUH 3apsi/i PU pelieHn: PU3NUECKUX 3a]1ay;

pacno3HaBath (hU3MUECKUE SIBICHHUS (MIPOLIECCH) W OOBICHATH MX HA OCHOBE
3aKOHOB MEXaHHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUM CTPOECHHUSI BEIIECTBA U
AJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE IIPSMOJIMHEWHOE JBUKECHUE,
CBOOO/HOE MajicHUE TeJ, JABUXKEHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJCHCTBUE Te,
b dy3usi, OpOYHOBCKOE JIBHXKEHHE, CTPOCHHUE >KMIKOCTEH W TBEPIBIX TEJ, U3BMEHEHHE
o0béMa TeN TpH HarpeBaHUM (OXJIAXIACHHH), TEIUIOBOE pPaBHOBECHE, HCIApEHUE,
KOHJEHCAIUs, TUIaBJICHUE, KPUCTAIUIA3ALINS, KUTIEHUE, BIAXXHOCTh BO3/lyXa, MOBBIIICHUE
JABJICHUA ra3a MPU €r0 HATPEBAHMM B 3aKPBITOM COCYJHE, CBA3b MEXAY HapaMeTpamu
COCTOSIHMS Ta3a B U30IIPOLECCaX, JICKTPU3ALUS TEN, B3aUMOICHUCTBUE 3apsII0B;

OMMUCHIBATh MEXAHMYECKOE JBHXKEHHUE, HCMOJb3YSd (PU3MUECKHE BEJIIMYUHBIL:
KOOpJHMHATa, IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUJla, UMITYJIbC
Tella, KWHETUYECKas OJHEprusi, MNOTCHIMaJIbHAs »JHEpPrusi, MeXaHudeckas paboTa,
MEeXaHUYeCKass MOIIHOCTh; MIPU OMUCAHWUW TPABWIHHO TPAKTOBATH (PU3HUECKHI CMBICT
UCIIOJIb3YeMbIX BEIMYMH, WX OOO3HAYCHWS W CAUHUIBI, HAXOAUTHh (POPMYIIHI,
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CBA3BIBAIOIINE JAHHYIO (1)I/ISI/I‘I€CKYIO BCIMYMHY C APYTUMHU BCIIMYHNHAMMU;

ONKCHIBATh U3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUS, UCIIONb3YS
¢du3nYecKue BEMYMHBI: JTABJICHUE ra3a, TEMIepaTypa, CPeaHsss KHHETHUECKask dSHEPTHsl
Xa0THUYECKOIO  JIBIDKCHHMS  MOJIEKYJI, CpEOHEKBaJpaTU4Has CKOPOCTb  MOJIEKYJ,
KOJIMYECTBO TEIUIOThl, BHYTPEHHSASI DHEpPrus, padora rasza, KodDPUIMEHT MOJIEe3HOro
JEUCTBUS TEIUIOBOTO JBUTATENsl; NMPU OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKHIA
CMBICTT HCIIOJNIb3YyEeMbIX BEIUYMH, MX O0O03HAYCHHs] U €AMHUIIBI, HaXOIUTh (POPMYIIBI,
CBA3BIBAIOIIUE JAHHYIO (PU3NUYECKYIO BEJIMUYMHY C IPYTUMHU BEJIMUYHMHAM;

ONKCHIBATh H3YYEHHBIE 3JEKTPUUYECKHE CBOMCTBAa BELIECTBA M DSJIEKTPUUYECKUE
ABIeHUsT (TPOIIECCHI), HUCIMONB3Yys (U3MUECKHE BEIUYMUHBI: DSJICKTPUUECKUN 3aps,
ANEKTPUYECKOE I0JI€, HANPSHKEHHOCTD IOJISI, IMOTEHIMAJ, PA3HOCTh NOTEHLIHAJIOB; IIPU
ONKMCAHUM MPaBUIBHO TPAKTOBATH (PU3MYECKHI CMBICT HCHOJB3YEMbIX BEJIWYUH, UX
0003HaUYEHUS U €IMHUIIBI, YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE AAHHYIO (PU3HUYECKYIO
BEJIMYMHY C APYTUMH BEJIUYHMHAMU;

aHAIU3UPOBaTh (PU3UUECKHUE MPOLIECCHI U SIBICHUS, UCIOJIb3Y (PU3UUECKUE 3aKOHBI
Y TPUHLUIIBL: 3aKOH BceMupHoro tsaroreHus, [, II u III 3akonsl HproToHa, 3aKoH
COXpDAaHEHUSI MEXaHWYECKOW DSHEPruH, 3aKOH COXPAHEHHS HWMIIYJbCa, MPHHIIMI
CYNEpIO3UIIMA CWJI, NPUHIMUI PABHONPABHS HWHEPLUHUAIBHBIX CHCTEM OTCYETa,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMSI BELIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpeIHE KUHETUYECKOM SHEPruH TEIUIOBOTO JBM)XEHHS MOJIEKYJI C aOCONIOTHOM
TEMIIEpaTypoOy, NEPBBIM 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsana, 3akoH KyiioHa, mpH 3TOM pa3iauyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BBIPAKEHHUE U YCIIOBUS (TPAHUIIbI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE€ NPUHLMIIBI JEWCTBUS MalllMH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyarh YyCIOBUS HX OE€30MaCHOr0 HCHOJb30BaHUS B IOBCEIHEBHON
KU3HU;

BBINIOJIHATH SKCIEPUMEHTHI IO UCCIIEOBAHUIO (PU3NYECKUX SBJICHUN U IPOLIECCOB C
UCIIOJIb30BAaHUEM TPAMBIX, M KOCBEHHBIX HM3MEpPEHUH, NpU 3TOM (HOPMYIUPOBATH
npoOjemy/3agadyy M THUIOTE3y Y4eOHOTO »JKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEAJI0KEHHOT0 000pyI0BAHHUS, IPOBOAUTH ONBIT U (DOPMYITUPOBATH BHIBOIBI;

OCYIIECTBISATh NPSAMbIE U KOCBEHHBIE M3MEPEHUsSI (PU3NUECKUX BEIMYUH, IPU ITOM
BbIOMpaTh ONTHUMAJIbHBIM CIMOCOO H3MEpPEHUsT M HUCIOJB30BaTh HM3BECTHBIE METObI
OLICHKU ITOTPELIHOCTEN U3MEPEHHUI;

HCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3MUECKMMH BEIMYMHAMU C HCIIOJIb30BAHUEM
NPSAMBIX U3MEPEHU, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHUPOBATH PE3YJIbTAThI
MOJIyYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUAE TaOMUIl U rpaduKoOB, JenaTh
BBIBOJIBI 10 pE3YyJIbTaTaM UCCIIEI0BAHNS;

coOJ01aTh MpaBuiia 0€30MaCHOTO TPyJa P MPOBEICHUN UCCIEAOBAaHUN B paMKax
y4eOHOro 3KCIEepUMEHTa, Y4eOHO-MCCIEI0BATENbCKOW U MPOEKTHON AEATEIbHOCTU C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBAHMUS;

peniaTh pacu€THhIE 3a/layu C SIBHO 3aJaHHON (DU3MYECKON MOJENbI0, HCHOJb3Ys
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¢u3nYeckue 3aKOHbl W TPUHIIMIBI, HA OCHOBE aHalu3a YCIOBUS 3aJlayd BBIOMPATh
(bU3MYECKYIO MOJIETb, BBIACIATh (PU3UUECKHE BEIMUUHBI U (POPMYIIBI, HEOOXOAUMBIE IJIs
e pelleHus, MPOBOJUTh Pacu€Tbl M OLIEHUBATh PEATBLHOCTH MOJYYEHHOI'O 3HAYCHMUS
(M3UYECKON BETMYNHEI;

pemarth KadeCTBEHHBIE 3a/ayd: BBICTPAUBATH JIOTHUECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCy>KICHHM C OMOpod Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bU3UYEeCKUe SIBIICHUS;

UCIIOJIb30BaTh MPU PEIICHUH YYE€OHBIX 3a/lad COBPEMEHHbIe WH(MOPMAIMOHHbBIE
TEXHOJIOTMM JJIS TIOMCKA, CTPYKTYpUPOBAHUS, HHTEPHpPETALMH U MPEACTaBICHUS
yueOHON U HAyYHO-TOMYJISIPHON HH(OpMAIIUHU, TOJIyYEeHHOU U3 Pa3IMUYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIN3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

MPUBOIUTH TPUMEPHl BKJIaJa POCCHICKUX U 3apyOe HBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOUIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETHUECKUE 3HAHMUS MO (U3MKE B IMOBCEIHEBHOM >KU3HHU JUIA
oOecrieyeHuss 0€30MaCHOCTH TMpU  OOpalleHuH ¢ MNpudopaMu M TEXHUYECKUMH
YCTPOMCTBaMH, IS COXpPAHEHHs 370POBbS M COONIOAEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPyMIIE C BHINOJHEHUEM PAa3IMYHbBIX COIMATBHBIX POJICH, TUTAHUPOBATH
paboTy TpYIIbI, palMOHAIBHO pacHpenesiaTh OOS3aHHOCTM W IUJIAHUPOBATh
JeSITeTbHOCTh B HECTAH/IAPTHBIX CUTYAIMAX, aJIeKBATHO OIICHMBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYMIIBI B PELICHUE PACCMAaTPUBAEMOM MPOOIEMBI.

K koniy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yjbTaTbl Ha 0Aa30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMpUMEpax pojib U MecTo (usuku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBl MHPA, B PA3BUTHM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHA, B NPAKTUYECKOM JEATEIBHOCTU JIIOAEH, LEIOCTHOCTh W €IUHCTBO
(u3MYEeCcKO KapTHUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS HU3YUYCHHBIX (U3UYECKUX MOJCNICH: TOYCUHBIH
ANEKTPUYECKUN 3apsiji, JIyd CBETAa, TOUCUHBIA MCTOYHUK CBETA, siAEpHAst MOJEIb aTroMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO s/Ipa MPU PEIICHUH (PU3NYECKHUX 3a]1ay;

pacro3HaBath (U3MYECKUE SBJICHHUS (MIPOILIECCH) W OOBSICHATH MX HA OCHOBE
3aKOHOB DJIEKTPOAMHAMUKA U KBAHTOBOM (U3HMKHU: 3JIEKTpUYECKass IMPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XHMHYECKOE, MATHUTHOE JEUCTBUSA TOKa, B3aUMOJIECHCTBHE
MAarHuTOB, 3JIEKTPOMATrHUTHAS UHIYKLHS, IEMCTBUE MAarHUTHOTO TMOJIsI HA TPOBOJHUK C
TOKOM U JIBIDKYIIHICS 3aps/l, JIEKTPOMAarHUTHBIE KOJIEOAHUS W BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTpaKeHUe, MpejomiieHue, MHTepdepeHums, Audpakuus u
noJisipyu3alusl cBeTa, Aucnepcusi cBeta, GoTtodnexkrpudyeckuid 3¢dext (hoToaddexr),
CBETOBOE [IaBJICHUE, BO3HUKHOBEHUE JIMHEWYAaTOro CHEKTpa aroMa BOJOpPOJa,
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CCTCCTBCHHAA N UCKYCCTBCHHAA PAANOAKTUBHOCTD,

ONMKCHIBATH HM3YyUYECHHbIE CBOMCTBAa BeIIeCTBa (DJEKTPUUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, AIEKTPUUYECKYIO MPOBOJAMMOCTD PA3IMYHBIX CPEN) U AIEKTPOMATHUTHBIE
ABJICHHSI (ITPOLIECCHI), UCIIONB3YSl (PU3MUECKUE BEIMYMHBI: JIEKTPUUYECKUN 3apsi, cuja
TOKa, OJJICKTPUUECKOE HAaIpsKEHUE, OJIEKTPUYECKOE COMPOTHUBJICHHE, PA3HOCTh
MOTEHIIMAJIOB, ANEKTPOABIKYILAs CHila, paboTa TOKa, MHAYKIHUS MarHUTHOTO TIOJIs, CHJIa
Awmrnepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH, SHEPIUsl JJIEKTPUYECKOTO U
MarHUTHOTO MOJIeH, MepUoj U YacToTa KojeOaHuil B KoyieOaTeIbHOM KOHTYpE, 3apsij U
CHJIa TOKa B TMPOLECCE TapPMOHUYECKUX DIECKTPOMArHUTHBIX KoJiebaHuid, (HOKycHOe
pacCTOSIHUE M ONTHYECKas Cujila JIMH3bI, NpPU ONUCAHWUU MPABWIBHO TPAKTOBATh
(U3UYECKU CMBICI MCHOJIb3YEMBIX BEIMYHMH, UX 0003HAUYEHUS W €IMHMIIbI, YKa3bIBAThH
(bopMyJibl, CBSI3bIBAIOIINE JAaHHYIO (DU3HMUECKYIO BEIUUUHY C JPYTMMH BETUUMHAMU;

OINUCHIBAaTh U3YYEHHbIE KBAHTOBBIC SIBICHUS U MPOILECCHI, UCHOIb3Ys (PU3NUECKUE
BEJIMYMHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U YaCTOTA CBETA, SHEPTUS
U UMIIYJIbC (POTOHA, IEPUO] TIOJIypacmaia, JHEPTHsl CBSI3U aTOMHBIX 1€, IPU ONMUCAHUU
MPaBUJILHO TPAKTOBATHh (PU3MUYECKUI CMBICI UCIIOJIB3YEMbIX BETUYHH, X 0003HAUYECHUS U
€AVHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3HYECKYIO0 BEIUYUHY C
APYTUMHU BETMUYMHAMU, BBIYUCIATH 3HAUYEHUE (PU3NUECKON BETMUMHBI;

aHAIU3UPOBaTh (PU3UUECKUE MPOLIECCHI U SIBICHUS, UCIOJIb3Y (PU3UUECKUE 3aKOHBI
Y NPUHIOMIBL 3aKOH OMa, 3aKOHBI MOCIEAOBATEIIBHOIO U MapajuIeIbBHOIO COECIMHEHHUS
MIPOBOAHUKOB, 3aKOH Jlxoyns-JleHma, 3aKOH AIEKTPOMAarHUTHOM WHIAYKLIHWH, 3aKOH
MPSAMOJIMHEMHOTO PaclHpoOCTPaHEHUs CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI
MIpEJIOMJICHUSI CBETa, ypaBHEHUE OWHIITEHHa mia Qortodrddexra, 3aKOH COXpaHEHUS
SHEPTrUU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOTO 3apsna,
3aKOH COXPAaHEHMsI MacCOBOI0 YHCIIa, TOCTyNaTsl bopa, 3aKOH palMOaKTUBHOIO pacraja,
OpyU 3TOM pa3auyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPXKEHHE U YCIIOBUS (TPaHUIIbl, 00JACTH) NPUMEHUMOCTH;

ONpPENENATh HANPABJICHUE BEKTOpPA WHAYKIMHM MAarHATHOIO IOJISI MPOBOJAHHUKA C
TOKOM, CWJIbI AM1niepa u cuiibl JIopeHna;

CTPOUTh W OINHCHIBATH HM300paKEHHE, CO3[1aBAEMOE IIJIOCKUM 3€pKajioM, TOHKOMU
JIMH3011;

BBINIOJIHATH SKCIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3NYECKUX SIBICHUHN U TIPOLIECCOB C
HCIIOJIb30BaHUEM TMPSIMBIX, M KOCBEHHBIX HW3MEpPEHHI: Tpu 3TOM (GOpMYyIUPOBATH
npobsieMy/3aadyy M THUIOTE3y YYEOHOTO OJKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEAJIOKEHHOT0 000pYyI0BAHMUS, POBOAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBISATh NPAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIMYUH, MPU 3TOM
BBIOMPATh ONTUMAIbHBIA CIMOCOO W3MEPEHHUS W UCIOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKH MMOTPEMTHOCTEN U3MEPEHHI;

UCCIIEIOBaTh 3aBHUCUMOCTH (U3UYECKUX BEIMYMH C MCIOJIB30BAHUEM MPSMBIX
U3MEpPEHU: TPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJILTATHI
MOJTyYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUJAE TaOMUIl U rpaduKoB, JAenaTh
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BBIBOJIBI IO pE3yJIbTaTaM UCCIEI0BAHMUS;
co0roaTh npaBuia 0€30MacHOro TPy/ia MPH MPOBEICHUN UCCIETOBAHUM B paMKax

y4eOHOTO AIKCIIEPUMEHTa, y4eOHO-UCCIIEeI0BATEILCKON U TMPOEKTHOM JAESITEIIbHOCTU C

MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOTo 000pyA0BaHNUS;

pemiaTh pacuy€THbBIC 3a/ladyd C SIBHO 33JaHHON (DU3MYECKON MOJAENbI0, HCIOb3Ys
¢u3nYecKkue 3aKOHbl W TPUHIIMIBI, HA OCHOBE aHalu3a YCIOBUS 3aJlayd BBHIOMPAThH
(bu3MYECKYIO0 MOJIETIb, BBIICIATH (PU3NUECKHE BEIUYMHBI U (HOPMYIIbI, HEOOXOAUMBIE IS
e pelleHus, MPOBOJUTh PAcu€Thl M OLEHUBATh PEAJHLHOCTh MOJYUYEHHOT'O 3HAYCHHS
(M3UYECKON BEITMYNHEI;

pemarh KadeCTBEHHBIE 3a/ayd: BBICTPAUBATH JIOTHUECKH HEMPOTHBOPEUUBYIO
[ENOYKY pacCy>KJIE€HUH C ONOpol Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznyeckue sBJICHUS;

UCIOJb30BaTh IMPHU PEHICHUH Y4YEOHBIX 3aJlad COBPEMEHHbIE HH(OPMAaIMOHHBIE
TEXHOJOTMM JJIsi [OHMCKA, CTPYKTYpUPOBAHHUSA, WHTEPIpETallMM U MPEACTaBICHUS
y4eOHOI U HAyYHO-TIONYJISIPHON HH(POPMAINH, TOTYICHHON U3 Pa3INYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJTy4yaeMyt0 HHPOPMAIHIO;

OOBSICHATh MPUHIUIMBI JACUCTBUA MAIIWH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB,
pa3ianyaTh yCIOBHs UX O€30M1aCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

OPUBOJUTH MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyO€KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHNE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HaHHUS 1O (pU3MKe B MOBCEAHEBHOW XKU3HU IS
oOecrieyeHuss 0€30MaCHOCTH TMpU OOpalleHMM C [OpudopaMu U TEXHUYECKHUMHU
yCTpOMCTBaMH, Ui COXpPAHEHHsI 370POBbsI M COOJIOJEHUS HOPM 3KOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH CpeJIE;

paboTaTh B IPYMIIE C BBHIOJHEHUEM Pa3IMUHbIX COLUAIBHBIX POJIEH, IIaHUPOBAThH
paboTy TpyNIbl, palMOHATBLHO paCHpeneNsTh OOS3aHHOCTH W IUIAHUPOBATH
JESTeIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OIEHUBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYMIIbI B pELIEHUE paccCMaTpUBaEMO MPoOIeMBbl.
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TEMATHUYECKOE IINTAHUPOBAHHME

10 KITACC

Ne n/mt

Haumenosaunue
pa3aenoB U TEM
y4eOHOro ImpeaMeTa

KonnuecTBO
JacoB

[IporpamMmHO€E cozepKaHue

OCHOBHBIE BUJIBI JEATEIHHOCTHA
00yYaroIIMXCs

Pa3nen

1. ®u3uka 1 MeToabI H

AYYHOI'0 INIO3HAHUSA

1.1

dus3nKka 1 METOIBI
HAay4YHOT'O TTO3HAHUSA

1

dusuka - Hayka o npupoje. Hayunsie

METO/IbI TTO3HAHUS OKPY>KAOIIETO
MUpa.

Ponp sxciepruMeHTa U TEOpUM B
Mpoliecce MO3HAHUS IPUPO/IBI.
OKCIEpUMEHT B U3HKE.
MonenupoBaHue GU3NYECKUX
SIBJICHUU U ITpoueccoB. HayuyHblie
runoTe3sl. Ou3nuecKue 3aKOHbI U
Teopud. | paHUIIBI TPUMEHUMOCTH
(dbu3nyeckux 3akoHOB. [IpuHIUI
COOTBETCTBHS.

Ponb 1 MecTo pu3uku B
hopMHUPOBAHUH COBPEMEHHOM
HAy9YHOW KapTHUHBI MHPA, B

[MPAKTUYECKOMN JIEATETBHOCTH JIFOJEH

3yueHne HaydHbBIX (AMITUPUICCKUX U
TEOPETUUYECKHUX) METOJIOB MTO3HAHUS
OKPYKAIOIIEr0 MHUpA.

OOcyXaeHue rpaHull IPUMEHUMOCTH
(bu3MYeCcKuX 3aKOHOB U TEOPUH.

PaboTa B rpyrmie mo moAroToBKe
KOPOTKHUX COOOLIECHUM O poJId U MeCTe
(bU3UKY B HayKE U B MMPAKTUYECKOU
NesITeNbHOCTH JIFOJIEN.

JleMOHCTpalust aHAJIOTOBBIX U IIU(PPOBHIX
N3MEPUTEITLHBIX PUOOPOB,
KOMITBIOTEPHBIX JTATYNKOB.

OcBoeHne OCHOBHBIX MPUEMOB PAOOTHI C
udpoBoii 1abopatopueit mo pusuke

Htoro no paszueny

1

'TIpu pa3paboTke pabouelt mporpaMMbl B TEMaTHYECKOM IUNITAHUPOBAHUH JOJKHBI OBITh YUTEHBI BO3MOKHOCTH MUCIIOJIB30BaHMS 3JIEKTPOHHBIX (LH(POBHIX)

06p3,30BaTeJ'IBHBIX PECYypPCOB, ABJIAIOIINXCA y‘IC6HO-M€TO,Z[I/ILICCKI/IMI/I MaTtepuajiaMu, COACPKaHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCILCTBY 00 06p3,30BaHI/II/I.
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Pasznen 2. Mexanuka

2.1

Kunematnka

10

MexaHU4eCcKOoe ABUKCHUE.
OTHOCUTEILHOCTh MEXaHUYECKOTO
nBrkeHus. CucreMa oTcuéra.
Tpaexropusi.

[lepemerieHre, CKOPOCTh (CpeIHSISA
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTepHUaJIbHON TOUKH, UX
MPOEKIMHA HA OCU CUCTEMBI

koopauHaT. ClioxkeHue nepeMenieHui

1 CIIOKEHHUE CKOPOCTEM.
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JBUKCHUE.

[" padvku 3aBUCUMOCTH KOOPJIUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
MepEMEILICHHS] MaTEPUATIbHON TOUKHU
OT BPEMEHHU.

CBoOOHOE NaZieHne. Y CKOpeHue
cBOOO/IHOTO Ma/IeHusl.
KpuBOJIMHENHOE IBUKEHHUE.
/[BrKEHNE MaTepUAIIbHOM TOYKH 110
OKPYKHOCTH C IIOCTOSIHHOM 110
MOJYJIFO CKOPOCTBIO. YTJI0Bas
CKOpOCTb, JINHENHAS! CKOPOCTb.
[lepuon u yacToTa oOpaIieHusl.
L{eHTpOCTPEMUTEIIBHOE YCKOPEHHUE.

TexHudeckne ycTpoucTsa u

[IpoBeieHNE SKCIIEPUMEHTA: U3YUEHHE
HEPABHOMEPHOTO JIBUKEHUS C 1IEJIbIO
OnpeAeIeHUs] MTHOBEHHON CKOPOCTH;
MCCJICIOBAHUE COOTHOIICHUS MEXKTY
MyTSAMU, IPOHJICHHBIMHU TEJIOM 32
MOCJIe0BaTEIbHbBIEC PABHBIE TPOMEKYTKHU
BPEMEHU IIPU PABHOYCKOPEHHOM
NBOKEHUH C HAYAJIbHOW CKOPOCTHIO,
PaBHOM HYJIIO; U3YUEHUE JBHKCHUS
[apuKa B BA3KOU KUJIKOCTH; U3YUEHHUE
JIBIDKCHUS Teja, OpOIIEHHOTO
ropu3oHTaIbHO. OOBSICHEHHE OCHOBHBIX
[IPUHITUIIOB ICHCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CIIUJIOMETD,
[IETHBIC U PEMEHHBIE TIepeIaun
JIBIDKCHMS; U YCIIOBUH X 6€3011aCHOTO
HMCII0JIb30BAHMSA B ITOBCEIHEBHOM KU3HU.
PenieHre pacy€THBIX 3a/1a4 C SIBHO
3aIaHHOM (PM3UYECKON MOJIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX (hOPMYIT
KUHEMATHUKH.

[locTpoenue u ananus rpaukoB
3aBHUCHUMOCTEN KUHEMATHUECKUX BEJIMYNH

OT BPEMEHH JIJIs PABHOMEPHOTO
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IMPAKTHYCCKOC ITPUMCHCHUC!
CIINAOMCTP, IBUKCHUC CHAPAI0B,
LCITHBIC 1 peMéHHI)IG nepcaadunu

1 PAaBHOYCKOPEHHOIO MPSIMOJIMHEITHOTO
IBYOKCHUSL.

PacmosnaBanue GU3NUECKUX SBICHUN B
Y4E€OHBIX OMBITaX U OKPYKAIOIIEH KU3HHU:
PAaBHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEMHOE ABUKEHUE, CBOOOTHOE
MaJICHUE TEeJl, JBUKEHHUE 110 OKPYKHOCTH.
Onurcanne MEXaHUYECKOrO ABUKEHHUS C
MCII0JIb30BaHUEM (DU3UYECKUX BEITUYHH:
KOOpANHATA, IyTh, IEPEMELIECHNUE,
CKOpOCTh, yckopeHue. PaboTa B rpymnmax
[pU TJIAHUPOBAHUHM, IPOBEICHUH U
WHTEPIIPETALUK PE3yJIbTATOB OMBITOB U
aHaJM3€e JIOMOTHUTEIBHBIX UICTOYHUKOB

nH(pOpMaIUU IO TEME
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2.2

JlnHamuka

11

[[pyHLIMTO OTHOCUTENIBHOCTH [ anmumes.
[lepBbIii 3ak0H HproTOHA.

M HepuHaIbHbIE CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun
Cynepro3uuu cui. Bropou 3akoH
HproToHa 111 MaTepuaibHON TOYKH.
Tperuit 3axkoH HeroToHa 1t
MaTEpUAIIBHBIX TOYEK. 3aKOH
BCEMHUPHOTO TAroTreHus. Cuiia
TskecTH. [lepBasg kocmuueckas

CKOpPOCTbD.

CpaBHEHHE MacC B3aUMOJAECHCTBYIOIINX
Te.

3y4yeHne 3aBUCUMOCTH CHUJIbI YIIPYTOCTH
oT AeopMaIii; CpaBHEHUE CHJI TPEHUS
MOKOSI, KAUEHUS U CKOJIbKECHHUSL.
OOBbsiCHEHNE HEBECOMOCTH.

[IpoBeieHNE SKCIIEPUMEHTA!
MCCIIEJOBAaHUE 3aBUCUMOCTHU CHJI
YIPYTOCTH, BOZHUKAIOIINUX B TIPYKUHE U

PE3MHOBOM 00pasiie, OT X
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Cuia ynpyroctu. 3akoH ['yka. Bec
Tela.

Tpenue. Buabl Tpenus (1mokos,
CKOJIbYKCHHUSI, KAUEHUS ).

Cuia Tpenust. Cyxoe TpeHue.

Cuiia TpeHUsI CKOJIbKEHUS U CHUJIa
TpeHus nokosi. Koagpuuuent tpenus.
Cuiia conpOTUBIICHUS IPH IBUKEHUU
TeJIa B )KUJIKOCTH WJIM rase.
[locTynaTenpHOE ¥ BpalaTesIbHOE
NBIKEHUE a0COJIIOTHO TBEPIOTO TENa.
MOMEHT CHJIBI OTHOCUTEIBLHO OCH
BpauieHus. [lneqo cubl. Ycnosus
paBHOBECUSA TBEPAOIO TEA.
TexHnYecKue ycTporucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
MOAIIUITHUKY, IBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB

nedopMalim; u3ydeHue JIBKEHUS
Opycka 1Mo HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIOBUM PaBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpaITCHUSI.

OOBsicHEHHE 0COOCHHOCTEM
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MPSMOJUHEHHOTO JIBUKEHHS, CBOOOTHOTO
MaJICHUsI T, IBHKCHUS 110 OKPY>KHOCTH
Ha OCHOBE 3aK0HOB HbIOoTOHA, 3aK0HA
BCEMHUPHOTO TATOTCHHUSI.

OOBsiICHEHNE OCHOBHBIX IMPUHITATIOB
TIeHCTBUS MOIIIUITHUKOB U UX
MPAKTUIECKOTO MPUMEHEHUS.
OOBsICHEHUE TBUKEHUSI UICKYCCTBEHHBIX
CITyTHUKOB.

Pemenye pacuéTHBIX 3a1a4 C IBHO
3aIaHHOMN (PUBUYECKON MOJIETIBIO C
MCII0JIb30BaHNEM OCHOBHBIX 3aKOHOB U
bopMy TMHAMUKU.

PacrnosnaBanue GU3NUECKUX SBICHUN B
YYIeOHBIX OMBITaX U OKPYKAIOIICH KU3HMU:
WHEPIMS, B3aUMOACHCTBUE TEJl. AHATIU3
(hU3UYECKUX MPOIECCOB U SIBICHUM C
HCITOJIb30BAaHUEM 3aKOHOB M IMTPUHITUIIOB:

3dKOH BCCMHUPHOI'O
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tarorenus, I, II u I1I 3akonsr HeroToHa,
[MPUHIIUIT CYTIEPIIO3ULINU CUJI, TPUHIIUIT
PaBHONIPABHOCTH MHEPIIUATIBHBIX CUCTEM
OTCU€Ta

2.3

3aKOHBI COXpPAaHCHHA B
MCXaHHKC

12

Mnysibc MaTepuanbHON TOUKU
(Tena), cUCTEMBbI MaT€pUATbHBIX
TOYeK. VIMITyJIbC CUIIBI M U3MEHEHHUE
MMITYJIbCA TeJIa. 3aKOH COXPaHCHUS
MMITyJIbCca. PEakTUBHOE JBUKEHUE.
PaboTa cuiibl. MOITHOCTD CHJTBI.
Kunetnueckas sHEpPTHs
MaTepuaibHOU TOUkHu. Teopema 00
M3MEHEHUU KNHETUYECKOM YHEPTUH.
[loTeHnManbpHas SJHEPTHUsl.
[loTeHanbpHas S3HEPrust ynpyro
neopMUPOBAHHON NIPYKUHBI.
[ToreHunanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTH 3eMiH. [loTeHunanbHbIe
1 HEMIOTEHIHAJIbHBIE CHIIBL. CBS3b
paboThl HEMOTEHIIUAIBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKON SHEPTUU
CUCTEMBI T€Jl. 3aKOH COXPaHEHHUS
MEXAHUYECKON DHEPIUH.

YIIpyrue u Heynpyrue

[IpoBeaeHNE SKCIEPUMEHTA: U3yUYECHUE
a0OCOJIFOTHO HEYNPYTOTo yaapa ¢
[MOMOILBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB; UCCJIEIOBAaHUE CBSI3H Pa0OTHI
CHJIBI C U3MEHCHUEM MEXaHMYECKOU
SHEPIUU TeJa Ha IPUMEPE PACTIKEHUA
PE3UHOBOTO KI'yTa.

OrneHka a0COMIOTHBIX ¥ OTHOCUTENBHBIX
MOTPEUTHOCTEN U3MEPEHHUIN (PU3NYECKHUX
BCJIMUMH.

PemieHre pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UICCKON MOJICTIBIO C

M CII0JIb30BAHMEM OCHOBHBIX 3aKOHOB M
dhopMyJ1 TMHAMUKH U 3aKOHOB
COXpaHCHUSI.

PenieHne KkaueCTBEHHBIX 3a/1a4 C OIIOPOH
Ha U3yUYEHHBbIC B pazjene «MexaHnka»
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUCCKHC
SIBIICHUS.

Onucanne MeXaHMYECKOTO JABHMKCHUS C
MCIIOJIb30BaHNEM (PU3UYECKUX BEJIUUMH:

HMMITYJIbC TCJId, KHHCTHYCCKAs SHCPIUs,

34



CTOJIKHOBEHHMSI.

TexHuyeckue ycTporucTa u
[IPaKTUYECKOE IPUMEHEHHUE: BOJTOMET,
KOIIED, TPY>KUHHBIN ITUCTOJIET,
NIBHYKEHUE PAKET

[MOTCHIMAIIbHAS SJHEPIUsl, MEXaHUYECKast
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOLIECCOB
SIBJICHUH C UCIIOJIb30BAaHUEM 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTHH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbsCHEHNE OCHOBHBIX MPUHIUIIOB
NIEUCTBUS U MMPAKTUYECKOTO IPUMEHEHNUS
TEXHUUYECKUX YCTPOMCTB, TAKUX KaK:
BOJOMET, KOIIEP, NPYKUHHBIN TUCTOJIET.
OOBbsCHEHNE ABIKEHUS PAKET C OIIOPOH
Ha U3y4eHHbIe (PU3NUECKHE BETUYUHBI U
3aKOHBI MEXaHUKH.

lcrionb30BaHue MpU MOATOTOBKE
COOOIIEHUM O TPUMEHEHUHU 3aKOHOB
MEXaHUKN COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTHH NS
[MOMCKa, CTPYKTYPUPOBAHHS,
WHTEPIIPETALNN U NIPEICTABICHUSA
nH(pOpMaU, KPpUTHUYECKUN aHAIHN3
nosydaemoit ungopmanuu [Iposenenue
KOCBEHHBIX U3MEPEHUM, UCCIICIOBAHUI
3aBUCUMOCTEN (PM3NYECKUX BETUYHH,
[IPOBEPKA MPEIIOKEHHBIX TUITOTES

Hroro no pasneny
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Pasznea 3. MosiekyasipHas pu3uKa 1 TEPMOAUHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOU TEOpHUH

10

OCHOBHBI€ MOJI0KEHUSI MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUHU U UX ONBITHOE
obocHoBaHuE. bpoyHOBCKOE
NIBHOKCHUE.

Judbdysus. Xapakrep 1BUKEHUS U
B3aMOJIEMCTBUS YaCTHI] BEIIESCTBA.
Mojenu cTpOoeHUs ra3oB, KUJIKOCTEN
1 TBEPJIBIX TEJl U OOBSICHEHHUE CBOMCTB
BEIIECTBA HA OCHOBE 3TUX MOJICIICH.
Macca 1 pazMepbl MOJIEKY L.
KosmmuecTBo Benectna. [loctossHHas
ABorajipo. TemnoBoe paBHOBECHE.
Temneparypa u e€ uzmepenue. llkana
temneparyp Llenscus. Monenb
uaeanbHoro raza. OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU UIEaTbHOIO
rasa.

AOcomIoTHasl TeMIlepaTypa Kak Mepa
CpeIHEW KHHETUYECKON SHEPTUHU
TETJIOBOTO JIBUKEHUS YaCTHIL rasa.
[[Ixana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y PaBHEHHUE
MennaeneeBa-Kianelipona. 3akoH

JlanbToHA. M30mponecchl

[IpoBeeHNE SKCIIEPUMEHTA!
ONpEEIICHNE MACChl BO3/lyXa B KJIIACCHOU
KOMHATE Ha OCHOBE U3MEPEHUI 00bEMa
KOMHATBI, TaBJICHUS U TEMIIEPATYPHI
BO3/1yXa B HEW; UCCIIEA0OBaHUE
3aBUCHUMOCTH MEXIY IMapaMeTpamMu
COCTOSIHUS Pa3pEKEHHOIO Ta3a.

OreHka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHHUIN (PU3NYECKHUX
BEJINYMH.

OOBbsiCHEHNE OCHOBHBIX MPUHIUIIOB
NeNCTBUN TEpMOMETpa U OapoMeTpa U
YCIOBUH MX O€30MaCHOTO HCITIOIb30BaHMS
B IOBCEIHECBHOM KU3HU.

PacnioznaBanue Gu3NUECKUX SBICHUN B
yUEOHBIX OIBITAX U OKPY>KAOLIEH JKU3HU:
nudy3usi, OpOyHOBCKOE TBUKEHUE.
OnucaHue TENIOBbIX SIBICHUI C
MCIIOJIb30BaHUEM (DU3NYECKUX BEITUYHH:
TaBJICHUE Ta3a, TEMIIEpaTypa, CPEeIHsIsA
KUHETUYECKask DHEPTUS XaOTHYECKOTO
NIBU>KEHUST MOJIEKYI,

CPCAHCKBAApaTH4YHadA CKOPOCTDb
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B UJICAJIBHOM ra3e C MOCTOSIHHBIM
KOJINYECTBOM BELIECTBA.

[" padhuueckoe mpeacTaBiICHHE
M30IIPOLIECCOB: U30TEPMA, U30X0Da,
n3o0apa.

TexXHnYeCKHne yCTPOUCTBA U
MPAKTUYECKOE TPUMEHEHHUE:
TEPMOMETp, OAPOMETP

MOJIEKYI.

AHanu3 pU3NYECKUX MPOLECCOB U
sIBIICHUI ¢ ucnojiab3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpEHEN
KUHETHYECKOW SHEPTUH TEILJIOBOTO
NBH>KEHUSI MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATyPOH.

Pelienne pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PM3UYECKON MOJIETIBIO C
MCII0JIb30BAaHUEM OCHOBHBIX MTOJIOKEHUIM
MKT, 3ak0oHOB U (hopMyJT MOJIEKYJIIPHON
(buzuKH.

Pa0oTa B rpymnmnax mnpu rmiaHUpOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PE3yJbTAaTOB OIBITOB U aHAJIN3E
TOTIOJITHUTEJIbHBIX HCTOYHUKOB
nH(pOpMaIUK IO TEME

3.2

OCHOBBI
TEPMOJUHAMUKHN

10

TepmoauHaMHU4eECKas CUCTEMA.
BHYTpeHHsS SHEPTUs
TEPMOJIUHAMUYECKON CUCTEMBI U
crocoOkbI e€ n3meHeHus. KomndecTBo
TEIJIOTHI U paboTa. BHyTpeHHss
PHEPTUS OJTHOATOMHOTO UAEATIBHOTO
ra3a. Bunsl Teronepenayu:
TETJIOMPOBOJHOCTh, KOHBEKIIUA,
M3JIydeHue. Y IeJibHas TETI0EMKOCTh

BEIECTBA.

[IpoBeeHHE SKCIEPUMEHTA: U3MEPEHUE
YAETBbHOW TEMJIOEMKOCTH BEIIECTBA.
OreHka a0COIOTHBIX M OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUN PU3NYECKUX
BEJIMYMH.

M3yuenue Moienelt mapoBoi TypOUHBI,
BUTATENE BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO JIBUTATEIIA.

OOBsicCHEHUE TTPUHIUIIOB ICUCTBUS U

YCIIOBUIA 0€30MaCHOT0 UCIOJIb30BAHUS
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KosnuecTBO TEIIOTHI pH
TerIonepeaaye.

[Tonsarue 00 aguabaTHOM ITpoIIecce.
ITepBblii 3aKOH TEPMOJIMHAMUKH.
[IprMeHenue epBoro 3aKoHa
TEPMOJUHAMUKHU K U30IPOLIECCAM.
['padmyeckas mHTEpHIpETALINS
paboTHI raza.

BTopoii 3aKk0H TEpMOJIUHAMUKMU.
HeobOpaTtuMocTs npoLeccoB B
MIPUPOJIE.

TemnnoBbie MamuHbL. [TpuHIIUATIBI
JEUCTBUS TEIIOBBIX MAaIlIUH.
[IpeoOpazoBanus YIHEPTUH B
TEIUIOBBIX MallluHaX.
Koaddumment noneznoro aeicTrus
TETUIOBOM MAILIUHBI.

Hukn Kapno u ero koaddunrieHt
IIOJIE3HOTO IEUCTBUA.
DKoJIoruyeckue npoodIeMbl
TEIUIOPHEPT € TUKH.

TexHuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
JIBUTaTEJIb BHYTPEHHETO CTOPAHMUS,
OBITOBOM XOJIOJIUIBLHUK,
KOHJIUIIMOHED

B IMIOBCETHEBHOM WU3HU JABUTATENS

BHYTPEHHETO CropaHusi, ObITOBOTO
XOJIOAWJIbHUKA, KOH/IULIHOHEPA.
Onurcanue CBOKCTB TEJ U TEIIOBBIX
SIBJICHUN C UCTIOJIb30BAaHUEM
(U3UYECKUX BEIMYUH: TaBICHHC
rasa, Temreparypa, KoJIM4ecTBO
TEIJIOThI, BHYTPEHHSISI SHEPT U,
pabora ra3a. Pemenue pacuéTHbIX
3a/1a4 ¢ SIBHO 3aJIaHHOU (PU3HUECKO
MOJIEJIBIO

C UCIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYIT MOJIEKYJISIPHOM
(bU3UKH U TEPMOJIUHAMUKH.
Penienune kauecTBEHHBIX 3a71a4 C
OMOpOI Ha U3yUYEHHBIE B pa3jielie
«MonekynspHas puznKa u
TEPMOJUHAMHKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
SIBJICHUA.

Pabota B rpynnax npu aHanuse
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(OpMAITUH TI0 TeME
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3.3

ArperaTHble COCTOSIHHS
BenecTsa. PazoBbie
EPEXOBbI

[TapooOpa3zoBaHue U KOHACHCAITHS.
lcniapeHue u KAmeHue.
AOCOIIIOTHAs! 1 OTHOCUTEJIbHAS
BJIAJKHOCTH BO31yxa. HachlleHHbIN
rnap. Y aenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATYPhI KATICHUS OT J1aBJICHUSI.
TBEpnoe Teno. Kpucraimmueckue u
aMopdHbIe Teaa. AHU30TPOIIHUS
CBOMCTB KpuCTAILIOB. JKuKue
Kpuctaiuibl. COBpEMEHHBIE
Matepuansl. [lnaBinenue u
KpUCTAJTM3anus. Y IeiabHas TemioTa
raBieHus. Cyomumarnusi.
YpaBHEHUE TEIJIOBOTO OajaHca.
TexHn4eckue yCTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAIOPUMETP, TEXHOJOTHH MOJTYUEHUS
COBPEMEHHBIX MAaTEPUAIIOB, B TOM

YU CJIE HAHOMATepHUasoB, U
HAHOTEXHOJIOTUU

[IpoBeeHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIBHOM BIaKHOCTH BO3yXa.
Onenka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUHN (PU3NIECKIX
BEJIMYMH.

M3ydeHne CBOMCTB HACBIIICHHBIX MTApOB,
CrIoc0O0B U3MEPEHHUS BIAKHOCTH
HabmrofeHue KureHus npy NOHMKEHHOM
TaBJICHUM, HATPEBaHUS U TJIABJICHUS
KPUCTAJUINYECKOTO BEIECTBA.
OObsicCHEHUE TPUHIIUIIOB JEHCTBUS U
YCJIOBUIM 0€30MMacHOTO UCIOJIH30BAHUS B
MMOBCEIHEBHOM KU3HU TUTPOMETPA,
[CUXPOMETPA, KAJIOPUMETPA.

M3ydeHne TEXHOJIIOTUI NOJIyYEHNUS
COBPEMEHHBIX MAaT€pUaJIOB, B TOM YHUCJIE
HaHOMATEPUAJIOB.

Pelienne pacu€THBIX 3a/1a4 C ABHO
3aTaHHOM (PHU3UICCKON MOJICTIBIO C
MCIIOJIb30BaHUEM YPAaBHEHUS TEILJIOBOTO
Oasanca.

PenieHne kaueCTBEHHBIX 3a/1a4 C OIIOPOH
Ha MU3yYCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTHU
1 (U3UYECKUE SBIICHUS 10 TEME.
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Pacno3naBanue Gpu3nyecKux siBJICHUN B
yIeOHBIX OMBITAX U OKPYKAIOMICH KU3HHU:
nedopMaiius TBEPABIX TEJl, HAarpeBaHUE U
OXJIQKJICHUE TeJl, K3MEHEHNE arperaTHBIX
COCTOSIHHMH BEIECTBA U 00BICHEHHE UX
Ha OCHOBE 3aKOHOB U (pOpMYyJI
MOJICKYJISIPHON (PU3UKH.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOKCKA,
CTPYKTYPUPOBAHWSI, HHTEPIIPETAITIH U
MpecTaBICHUS HHOOPMALIMK TIPH
MOJATOTOBKE COOOIICHUI O TPUMEHEHUN
3aKOHOB MOJIEKYJISIPHON (DU3UKHU U
TEPMOJIUHAMHUKU B TEXHUKE U
TEXHOIOTHIX

Hrtoro no pazneny 24
Pa3znen 4. DjeKTPOAMHAMMKA
4.1 [DnexkTpocTtaTuka 9 [IpoBeeHNE SKCIIEPUMEHTA: U3MEPEHUE

DJIEKTpU3ALMS TEN. DNEKTPUUECKUI
3apsn. J[Ba BUIa JIIEKTPUUYECKUX
3apsiioB. [[pOBOIHUKY, TUAIEKTPUKHI
U TIOJyIPOBOJHUKHU. 3aKOH
COXpaHEHUs ANEKTPUUECKOT0 3apsija.
BzauMoieiicTBrE 3aps10B. 3aKOH
Kynona. TodeuHbIl 3JEKTPUYECKUI
3apsii. DIEKTPUUECKOE MOJIe.

PIIEKTPOEMKOCTH KOHJIEHCATOPA.
OreHka a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHUI (PU3NUECKHUX
BEJIMYMH.

M3yueHue NpuHILMIIOB AEUCTBUSA
PIIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJEHCATOpa.

M3ydyeHne npyuHIUIOB AEUCTBUS
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Harnps>kEHHOCTD 3JIEKTPUYECKOTO
ross. [IpuHuun cynepno3unuu
DJIEKTPUYECKUX Toseu. JIunnumn
HAPSHKEHHOCTU 3JIEKTPUYECKOT0
[TOJISI.

PaboTa cui1 371€eKTPOCTaTUYECKOTrO
ross. [lorenuunan. Paznocts
MOTeHIMaoB. [[poBOIHUKY 1
ITADJICKTPUKU B SJIEKTPOCTATHYECKOM
rose. usnektpuueckas
POHUI[AEMOCTb. DIEKTPOEMKOCTb.
KonneHncarop. 91eKTpOEMKOCTh
MJI0OCKOTO KOHIEHCATOPa. DHEPT U
3apsSHKEHHOTO KOHAEHCATOPA.
TexHuyeckue ycTporcTBa u
[IPaKTUYECKOE ITPUMEHECHUE:
BJIEKTPOCKOII, JIEKTPOMETP,
DJIEKTPOCTATUYECKAsl 3allNTa,
3a3eMJICHUE DJIEKTPOITPHUOOPOB,
KOHJIEHCATOP, KOMTMPOBAJIbHBIN
armapar, CTPyUHBIN IPUHTED

U yCIIOBUN O€3011aCHOTO MPUMEHEHUS B
[IPAKTUYECKOM KU3HU, KONUPOBAIBLHOTO
amnrapara, CTpyMHOro npuHTepa.
PaccmoTpenue pu3ndecknux OCHOBAHUM
PIEKTPOCTATUYECKOM 3alIUTHI U
3a3eMJICHUS JIEKTponpuOopoB. Pemenue
PACUYETHBIX 33714 C IBHO 3a1aHHOM
($u3MYECKOIl MOZEIBIO C UCTIOIB30BAaHUEM
OCHOBHBIX 3aKOHOB U (hopMyJ
PIEKTPOCTATUKU. PereHne KayeCTBEHHBIX
3a/1a4 ¢ OIIOPOU HAa U3YyUYECHHBIE 3aKOHBI,
3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS
DIIEKTPOCTATUKH.

Pacnio3naBanue Gu3NUeCcKUX SBICHUN B
Y4E€OHBIX ONBITAX U OKPYXKAIOIIEH HKU3HU:
DIIEKTPU3ALMS TEJI, B3AUMOJACHUCTBUE
3apsI0B U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (DOPMYIT DJIEKTPOCTATHUKH.
OnucaHre U3y4eHHBIX CBOMCTB BEILIECTBA
1 DJIEKTPUYECKUX SIBJIEHUU C
MCITOJIh30BaHNEM (DU3UYECKUX BEITUYHH:
DIIEKTPUYECKUH 3apsll, HAIPSHKEHHOCTh

QJICKTPHUYICCKOT'O I10JIA,
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MOTEHIIMAJl, Pa3HOCTh MOTEHIINAJIOB,
DIIEKTPOEMKOCTb.

AHanu3 U3NYECKUX MPOIECCOB U
SIBIICHUH C UCIIOJIb30BaHUEM (DU3HUECKUX
3aKOHOB: 3aKOHA COXPaHEHUs
HIIEKTPUUYECKOTO 3apsija, 3akoHa Kyona.
PaboTa B rpynnax npu aHanuse
TTOTIOTHUTEIHHBIX HCTOYHUKOB
MH(OpPMAMU U OJATOTOBKE COOOILIEHUI O
MPOSIBIEHUH 3aKOHOB JIEKTPOCTATUKH B
OKpY>KaroIllel )KU3HU U IPUMEHEHUHU UX B
TEXHHKE

Htoro no pasneny
PesepBHOE BpeMs

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 68

9
1
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11 xnacc
Paznen 1 DnexrpoanHamuka (Ipo10JDKEHUE )

1.1. [locTossHHEBII
DIICKTPUYECKUHN TOK.
Toxu B pa3IM4HBIX

cpenax

19

DJIEKTPUYECKUM TOK. Y CIOBUS
CYILIECTBOBAHUS AJIEKTPUYECKOTO
Toka. MicTounuku Toka. Cunia Toka.
[[OCTOAHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LEeTu.
DJIEKTPUUECKOE COTPOTUBIICHUE.

Y 1enbHOE CONPOTUBIIEHUE BEIIECTBA.
[locnenoBarenbHOE, MapallIeIbHOE,
CMEILIAHHOE COECIMHEHHE
MpOBOJIHUKOB. PaboTa
PIEKTPUYECKOTO TOKA. 3aKOH J[KOoyis-
Jlena. MOIIHOCTB DJIEKTPUYECKOTO

TOKA.

[IpoBeeHNE SKCIIEPUMEHTA: U3YUEHUE
CMELIaHHOTO COEUHEHUS PE3UCTOPOB;
n3mepenne JJ{C UCTOYHMKA TOKA U €ro
BHYTPEHHETO COIPOTHUBIICHMUS;
HAO0JII0/ICHUE 3JIEKTPOIH3a.

OneHka a0CONIOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEN U3MEPEHUI (PU3NUECKUX
BEJINYHH.

OObsicCHEHUE PUHIIUIIOB JIEUCTBUS U
yCIIOBUI 0€3011acCHOr0 MPUMEHEHHUS
aMIIEpMETpa, BOJBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKA,
PIIEKTPOHArPEBATEIbHBIX U
AIIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DJIEKTPOIBUKYIIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHUKA TOKa. 3aKoH OMa Jiist
MOJTHOU (3aMKHYTOM ) IIEKTPUUECKOM
nenu. KopoTkoe 3ambikaHue.
DJIEKTPOHHAS! TPOBOJANMOCTh TBEPBIX
METAJLIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAJIJIOB OT
TEMIIEPATYPHI.

CBepXIPOBOIUMOCTb. DNEKTPUIECKUN
TOK B BakyyMme. CBOlCTBa
PJIEKTPOHHBIX MMYYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U
pUMECHAasi IPOBOJIUMOCTh
MOJTynpOBOAHUKOB. CBOKCTBA p-n-
nepexo/ia.

[ToyrTpoBOIHUKOBBIEC IPUOOPHI.
DJIEKTPUYECKHUN TOK B PaCTBOpax U
pacruiaBax 3J€KTPOJIUTOB.
DJIEKTPOJIUTUYECKAS TUCCOIIUALIUS.
DJIEKTPOJIU3.

DJIEKTPUYECKUM TOK B ra3ax.
CaMOCTOSTENbHBIN U
HECAMOCTOSTENbHBIN pa3psa. MoyHus.
[L1a3zma.

TexHU4eCcKue yCcTpoucTsa u

TEpPMOMETpPA CONPOTUBJICHUS],
BAKYYMHOT'O JIM0J1a, TEPMUCTOPOB U
($hoTOPE3UCTOPOB, OTYITPOBOTHUKOBBIX
TUOJI0B, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UIECKON MOJICTIBIO C
MCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dhopmyi Tembl «IlocTOSHHBIN
PIEKTPUYECKUN TOK.

Pacnio3naBanue GpU3nYECKUX SIBJICHUN B
Y4eOHBIX OMBITAX U OKPYKAIOIIEH KU3HU:
PIIEKTPUYECKAsk MPOBOJIUMOCTD, TEIIOBOE,
CBETOBOE, XUMHYECKOE, MATHUTHOE
IEVICTBUS TOKA.

AHaU3 JNEKTPUYECKUX SIBIICHUU U
[TPOLIECCOB B LIEMSAX IMOCTOSTHHOTO TOKA C
MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH IMOCJIEI0BATEIBHOTO U
[MapaAJJICIIBHOTO COCINHEHUS
[IPOBOJHUKOB, 3aK0H Jlxoyisa-JIeHna.
OnucaHue N3y4YEeHHbBIX CBOMCTB BEIIECTB
1 3JIEKTPUUYECKUX SIBJICHUU C
MCIIOJIb30BaHNEM (PU3UYECKUX BEJIUUMH:
PIEKTPUYECKUH 3apsijl, CUJla TOKa,
PIEKTPUYECKOE HaIPSHKEHUE,
PIEKTPUYECKOE COTPOTUBIICHUE,
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[PAKTUYECKOE TPUMEHEHHE:
aMIIEpMETp, BOIBTMETP, PEOCTAT,
MCTOYHHKH TOKA,
HIIEKTpOHArpeBaTesIbHbIE TPUOOPHI,
PIIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIIEHUS,
BaKyyMHBIH MO/, TEPMUCTOPHI U
(bOoTOpPE3UCTOPHI,
[OJIyIIPOBOJHUKOBBIN AUO/,
rajibBaHUKa

pa3HOCTh noTeHIuanos, J/C, pabora
TOKa, MOIIIHOCTb TOKA.

Vcrionb3oBanre HHOOPMAITMOHHBIX
TEXHOJIOTHH 115 TTIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIUU U
MpeaCcTaBIeHNUs] HHPOPMaLIUU MPU
MOJATOTOBKE COOOIICHHUH O TPUMEHEHUHT
3aKOHOB ITOCTOSIHHOT'O TOKAa B TEXHUKE U
TEXHOJIOTUSIX
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1.2

MarduTHOE T10JIE.
DJICKTPOMAarHUTHAs
WHTYKIUS

[locTOsSIHHBIE MATHUTBI.
BzanmonerncTBre MoCTOSSHHBIX
MarHuToB. MarauTtHoe noJie. Bekrop
MArHUTHOW UHAYKUIHU. [TpuHImn
CYIEPIO3ULINI MATHUTHBIX MOJIEH.
JIvHMM MarHUTHOW WHIYKIIHUH.
KapTrHa 1MHUNA MarHUTHOU
WHIYKIIAY TOJISI TOCTOSIHHBIX
MAarHuToB. MarouuTHoOE MoJie
MpOBOJAHMKA ¢ TOKOM. KapTuHa nuHuii
WHYKIIMY MarHUTHOTO OIS
JUIMHHOTO IIPSIMOTO ITPOBOJIHUKA U
3aMKHYTOI'O KOJIBLIEBOI'O POBOJHUKA,
KaTyIKH ¢ TokoM. OnbIT Dpcrena.
B3aumMoencTBre NpOBOAHUKOB C
TOKOM.

Cuna Amriepa, €€ MOAYJIb U
HanpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U
HalnpasjeHue. /[BrKeHue 3apsiKeHHOU

TACTHUIIBI

[IpoBeneHne YKCIEPUMEHTA: U3YUEHUE
MarHUTHOTO MOJISI KATYILIKH C TOKOM;
HCCJICIOBAHNE JICUCTBUS OCTOSSHHOI'O
MAarHuTa Ha PaMKy ¢ TOKOM;
HCCJICIOBAHNE SIBJICHUS
PJIEKTPOMArHUTHON MHAYKIMU. O1leHKa
a0COIIOTHBIX M OTHOCHTEIIHLHBIX
NOTPEIIHOCTEN U3MEPEHUI (PU3NYECKHUX
BCJIMYMH.

OO0BsiCHEHUE TTPUHIIUIIOB ICHCTBUS
YCJIOBUH O€30IMacCHOTO IPUMEHCHHS
[MOCTOSIHHBIX MarHuTOB,
PJIEKTPOMArHUTOB, AJICKTPOIBUTATES,
YCKOPHUTEJIEN AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHOM TI€YH.

Pemienue pacu€THbIX 3a1a4 HA
npuMeHeHue Gopmyi TeMbl «K MarHuTHOE
MoJie. DJIEKTPOMATHUTHAS. UHIYKIUSD.
Pemenne KaueCTBEHHBIX 33/1a4 C OMOPOM
Ha U3YYEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH

U hU3HUECcKHe
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B OJIHOPOJIHOM MarHUTHOM II0JI€.
Pabota cunel Jlopenua.

SIBIIEHNE 3IIEKTPOMATHUTHOU
uHAyKuu. IloTok BekTopa
MAarHUTHOW MHIYKIUU.
DIEKTPOABMKYILAS CUJIa UHITYKIIMH.
3aKOH 3JIEKTPOMAarHUTHOW MHIYKLIHAN
Dapajes.

BuxpeBoe 3JIeKTpruYecKoe MoJIe.
DIEeKTPOABMKYLIAS CUJIa MHIYKIIMH B
[TPOBOJIHUKE, IBUKYIIEMCS
[MOCTYIATEIbHO B OJTHOPOJHOM
MarHUTHOM TI0JI€.

[IpaBuno Jlenna.

NHIyKTUBHOCTG. SIBIICHME
CaMOMHAYKIMH. DJIEKTPOIBUKYILAS
CUJIa CAMOUHIYKIHUU.

JHEprusi MArHUTHOTO IOJIS1 KATYILKH C
TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.
TexHuyeckue ycTponcTBa u
NPaKTUYECKOE IPUMEHEHUE:
MOCTOSIHHBIE MarHUTHI,
HIIEKTPOMATHUTHI, SJIEKTPOJIBUTATENb,
YCKOPUTEIN JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS MeYb

SIBJICHUS TEMBI «MarauTHoe IoJe.
DJIEKTPOMAarHUTHAsI UHTYKIIUS.
OnpeneneHre HaIpaBJICHUS BEKTOpa
WHYKIIMY MAarHUTHOTO T0JIs1 POBOIHUKA
C TOKOM, CUJIibl AMrniepa u cuiibl JlopeHna.
Pacnio3naBanue pu3nyueckux sBJICHUN B
y4eOHBIX ONBITAX U OKPYKAIOIICH KU3HHU:
B3aMMO/ICHCTBHE MAarHuTOB,
PJIEKTPOMArHUTHAsA UHAYKINS, JEHCTBUE
MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM
W IBYOKYIIIMICS 3apsil.

AHaIU3 3JICKTPOMATHUTHBIX SIBIICHUU C
HCITOJIL30BAHUEM 3aKOHA
PJIEKTPOMArHUTHON MHIAYKIMU. OniucaHue
M3YYEHHBIX CBOMCTB BEIIECTB U
PJIEKTPOMArHUTHBIX SIBJICHHUH C
WCITOJIb30BaHNEM (PU3HYECKUX BEJIMUMH:
WHAYKIUS MAarHUTHOTO TI0JIs, CUJIa
Amriepa, cuita JIopeHiia, MHIyKTUBHOCTb
KaTYIIKW, SHEPTUA JIEKTPUUECKOTO U
MarHuTHOTO I10JIeH

Hroro no paszneny

25
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Pasznen 2. Kosie0anus ¥ BOJIHBI

2.1

MexaHu4eCKHue U
AJIEKTPOMAarHUTHbBIC
KOJIe0aHus

KonebarenbHas cuctrema. CBOOOHBIC
MexaHudeckue Koaeoanus. [°
apMoHuueckue kosebanus. [lepuon,
JacToTa, aMIIUTy1a U (da3a
koseOanuii. [Ipy>KUHHBINA MasSTHUK.
MareMaTu4eCcKui MasiTHUK.
YpaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBparnienue snepruu
[PU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHblil KOHTYp. CBOOOAHBIE
DIIEKTPOMATHUTHBIE KOJIEOaHUs B
UcaIbHOM KOJie0aTeIbHOM KOHTYPE.
AHQJIOTUSI MKy MEXaHUYECKUMU U
PJIEKTPOMArHUTHBIMU KOJICOAHUSIMU.
dopmyna TomcoHa. 3aKkoH
COXpPAaHEHUS SHEPTUH B UJCATbHOM
K0J1e0aTeIbHOM KOHTYpE.
[IpencraBiieHnE 0 3aTyXarOIINUX
KoseOanusX. BoIHyX1eHHbBIE
MexaHuueckue konedanus. Pesonanc.
BhIHYK/IEHHbIE 3JIEKTPOMArHUTHbBIE
kosne0anus. [lepeMeHHbII TOK.

CunyconIaJIbHBINA IEPEMEHHBIIN TOK.

lccienoBanue napameTpoB
K0J1e0aTeNIbHON CUCTEMBI - IEPHO/IA,
YaCTOThI, aMIUIUTYABI U (ha3bl KoJIeOaHUI
(Mpy>XKUHHBIA U/UITA MaTEMaTHISCKUN
MasITHUK).

HaOmonenue 3aryxarommx KojieOaHuii.
ccrienoBaHne CBOMCTB BBIHYKJICHHBIX
KOJIeOaHMIA.

Habmonenue pe3oHanca.

[IpoBenieHNE SKCIIEPUMEHTA:
MCCJIEI0BAHNE 3aBUCUMOCTH NIEPHOJA
MaJibIX K0JIEOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a;
MCCIeIOBaHUE MIEPEMEHHOTO TOKA B IENHU
13 MOCJIEIOBATENIBHO COEMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U pe3UcTopa.
OrnieHkKa aOCOMIOTHBIX M OTHOCUTEJIBHBIX
MOTPENTHOCTEN U3MEPEHUI (PU3NUECKUX
BEJIMYMH.

OOBsiICHEHNE TIPUHIIUIIOB ICHCTBUS U
YCIIOBUI 0€301TaCHOTO TPUMEHEHUS
PIIEKTPUUECKOr0 3BOHKA, FeHEpaTopa
MMePEMEHHOI0 TOKA, TUHUH
HIIeKTpoIepeaay.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
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MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIOLIEE

Tpanchopmarop. [IpoussoacTso,
repeaayda u noTpedseHue
DIIEKTPUYECKON SHEPIHM.
JKOJIOTHYECKHUE PUCKH MPU
[IPOU3BOJICTBE JIEKTPOIHEPTUU.
KynpTypa ucnonb3oBaHus
SJIEKTPOIHEPTUU B OBCEIHEBHOM
YKU3HH.

TexHuyeckue ycTporucTa u
PaKTUYECKOE IPUMEHEHUE:
DIIEKTPUYECKUI 3BOHOK, TEHEPATOP
NEPEMEHHOT0 TOKA, TUHUU
QIIEKTporepeaay

SHAYCHUC CHUJIbI TOKA U HAIIPAKCHUA.

3aJaHHOM (PHM3UIECKON MOJICTIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(dbopMyI1, ONMUCHIBAIOIINX MEXAHUUECKHUE U
PJIEKTPOMArHUTHBIE KOJICOaHN .
Onncanue MEXaHUYECKUX U
HIIEKTPOMATHUTHBIX KOJICOaHUH C
MCIIOJIb30BaHUEM (PU3MUECKUX BEJIUYMH:
MEePHUOJI U 4acTOTa KOJIeOaHUi,
aMIUTMTya U (a3a KojaebaHui, 3apsa u
CHJIa TOKA B TApMOHUYECKUX
HIIEKTPOMArHUTHBIX KOJICOAHMSIX.
Permenne KkaueCTBEHHBIX 3a]1a4 C OMOPOH
Ha M3YYCHHbIC 3aKOHbI, 3aKOHOMEPHOCTH,
OTMUCHIBAIOIINE MEXaHUYECKUE U
DJIEKTPOMArHUTHBIE KOJIeOaHNs.

PaboTa B rpynmnax rnpu IiaHUPOBaHUU,
MPOBEJCHUU U UHTEPIIPETALINT
PE3yJbTAaTOB OIBITOB, U AHAJIN3E
TOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(pOpMAaIUU IO TEME

2.2

MexaHn4yecKue 1
DJICKTPOMAarHUTHBIE
BOJTHBI

10

MexaHudecKkue BOJIHBI, YCJIOBUA

PACIIPOCTPAHEHUS U JUIMHA BOJIHBI.

[Tonepeynsie u

pacnpoctpanenus. [lepuoa. CkopocThb

N3yuenue oOpa3oBaHus U
pacipoCTpaHEHUs TOMIEPEUHBIX U
MPOAOTIBHBIX BOJH.

HaGnronenue otpaxeHus
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IIPOJIOJIbHBIE BOIHBI.
WnTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Bricota ToHa. TeMOp 3ByKa.
DJIEKTPOMarHUTHBIE BOJIHBI.
YcnoBus U3mydeHus
AJIEKTPOMArHUTHHIX BOJIH. B3anmHuas
opueHTanus BeKTopoB E, B, u B
3JIEKTPOMArHUTHOM BOJIHE.
CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXkK€HUe, NPEJTOMIICHHE,
noJisipyu3anus, IMppaxkuus,
untepdepenius. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHUTHBIX BOJIH.
[IprMeHeHne 3eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLMIIBI pagUOCBSI3U U
TesieBuAcHUA. Paguonokanms.
DJIEKTPOMAarHuTHOE 3arpsi3HEHUE
OKPYXarIIEN CPEIbl.

TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHE:
MY3bIKQJIbHBIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl TUarHOCTHKA B
TEXHUKE U MEIUIIUHE, pajap, v

pesioMJICHUs, THTEp(PepeHIInn U
JU(paKki MEXaHUYECKHUX BOJIH.
HaGnronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C AMIUIUTYION U
4acTOTOM KOJeOaHu, 3ByKOBOTO
pE30HaHca.

HccnenoBanue CBOMCTB
ANEKTPOMArHUTHBIX BOJIH:
OTPaXEHUE, NIPEIIOMIICHUE,
noJIsipu3aus, IuQpaxus,
untepdepenius. M3yuenue yciouit
W3JIyYEHUS DJIEKTPOMATHUTHBIX BOJIH,
B3aMMHOW OPUEHTAlMH BEKTOPOB E,
B, ¥ B 371IeKTpPOMarHuTHOM BOJIHE.
N3ydeHne npumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

OObsicCHEHUE NPUHIIMIIOB JEUCTBUS U
ycJI0BUI 0€3011acHOr0 MPUMEHEHHUS
MY3BIKQJIbBHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOM JUArHOCTUKH B
TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHHKA, TEIICBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemienune pacy€THbIX u
Ka4eCTBEHHBIX 3a7a4 C OIIOPOU Ha
W3Y4YEHHBIC 3aKOHBI 1
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3aKOHOMCPHOCTH, OIIMCBIBAIOIIUC
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paauonpuéMHUK, TEIEBU30p, AHTCHHA,
Tenedon, CBU-neup

pacrnpoCcTpaHEHUE MEXAHUYECKUX U
DJICKTPOMArHUTHBIX BOJIH.
Mcnonb3oBanue HHGOPMAIMOHHBIX
TEXHOJIOTHUH I IIOMUCKA,
CTPYKTYpHUPOBaHUS, HHTEPIIPETALIUH U
MIpeICTaBICHUS HHPOPMAITUU TTPU
[TOJITOTOBKE COOOIICHHI 00
MCTI0JIb30BAHUH JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.

Yuactue B TUCKyCcCUH 00
PJIEKTPOMArHUTHOM 3arpsi3HEHUHN

OKPYX aKOIIEH CPEIBI.

PaboTa B rpynmnax npu rjiaHupOBaHUH,
MPOBEJCHUU U UHTEPIIPETALINU
pE3yJIbTATOB OIBITOB M aHAJIU3E
TTOTIOTHUTEJILHBIX HCTOYHUKOB

uH(pOpMaIUU IO TEME
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2.3

Onrtuka

[" eomeTpruueckast ONTHKA.

[ [psiMOTMHEHOE PaCIIPOCTPaHEHUE
CBETA B OJHOPOIHOM cpene. JIyu
cBeTa. ToUeUHBIM UCTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHBI
oTpaxeHus ceeta. [loctpoeHue
M300paKeHHI B INIOCKOM 3€pKalie.
[IpenomiieHue cBeTa. 3aKOHBI
MpEeIOMIICHHS CBeTa. AOCOTIOTHBIN

IIOKa3aTcCJib IIPCIOMIICHUS. ITonHoe

M3ydeHue sSBJICHHS TOJHOTO
BHYTPEHHETO OTPaYKEHHUS, €TO
IPUMEHEHUS B CBETOBOJIE. M3ydueHue
MOJENEN MUKPOCKOTIA, TEJIECKOIA.
[lonydeHne cnekTpa ¢ MOMOIIBIO PU3MBI
U TupakmoHHoOM peméTku. M3mepenue
110Ka3aTels IIPEIOMIICHUS CTEKIIA.

VccnenoBaHue CBOMCTB M300payKeHUI
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BHYTPEHHEE OTpaXKEHUE.
[IpenenpHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcus cBera. CioxKHBIA COCTaB
oenoro cera. L[BerT.

Cobuparoniye 1 paccenuBaroIIye
nuH3bl. ToHkas nuH3a. POKYyCHOE
pacCTOsSIHUE U ONTUYECKas CHUJIa
TOHKOW JIMH3BI. [TocTpoeHne
M300pakKeHH B COOMpPAONINX U
paccenBaromux JuH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JABAEMOE JIMH30M.

[Ipenensl mnpuMEeHUMOCTH
F€OMETPUYECKON ONTUKH.
Bonnoas ontuka. Uatepdepenims
cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HAOJIIOACHUS MAKCHUMYMOB
Y1 MUHHUMYMOB

B UHTEP(PEPEHITMOHHOMN KapTHUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus ceta. Judpakupronnas
pemérka. Y cloBre HaOIIOACHUS
TJIABHBIX MAaKCUMYMOB TIPH NaJ€HUU
MOHOXPOMAaTUYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

B JIMH3aX.
OObsicHEHUE NPHUHLIUIIOB JIEHCTBHS U
yCIIOBUI 0€3011aCHOTO MPUMEHEHUS
OYKOB, JyTibl, (OTOAINIApATA,
IPOEKIMOHHOIO aIIapara,
MHUKPOCKOTA, TEIECKOIA, BOJJOKOHHOMN
ONITUKH, AUPPAKIIHOHHON PEIIETKH,
HOJIAPOUIA.

Pemenne pacu€THbIX 3a1a4 ¢ IBHO
3a1aHHOM (PU3UYECKOU MOJIETIBIO C
UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYJI r€OMETPUUECKON ONTUKH.
[TocTpoenue n onucanue
U300pakeHusl, CO34aBaeMOro
IIJIOCKHAM 3€pPKAJIOM, TOHKOW JIMH30M.
Paccmotpenue nipenenos
IPUMEHUMOCTH I€OMETPHUYECKON
ONTHKHU.

Pacnio3naBanue pu3nuecKux sIBICHUMA
B OMBITAX U OKPYXAIOLIEH KU3HU:
IPSIMOJINHEWHOE PACIIPOCTPAHEHHE
CBE€Ta, OTPAXKEHUE, IPEJTOMIICHHE,
uHTEeppepeHIus, TuPpaKkus u
NOJIApU3ALIMS CBETA, TUCIIEPCUs
ceera. M3ydyenue ycioBui
HaOJII0/ICHUS] MAKCUMYMOB 1
MUHUMYMOB B UHTEP()EPEHIIMOHHO
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KapTHUHC
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[ lomsipusanus ceera.

TexHuyeckue ycTponucTBa u
IPAKTUYECKOE IPUMEHEHHE: OUKH,
imyna, poroanmnapar, IPOEKIIMOHHBIH
arrapar, MUKpPOCKOII, TEJIECKOII,
BOJIOKOHHAsI ONTUKA, TU(PpaKIIMOHHAS
PEIIETKA, TOJISIPOUL

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
VMCTOYHHUKOB.

Y ciaoBue HaOIIOIEHUS TJTaBHBIX
MaKCHMYMOB IIPH TTaJICHUU
MOHOXPOMATHYECKOTO CBETa Ha
MUQPPAKITMOHHYO PEIETKY. AHAIN3
OTNITHYCCKHUX SBICHUHA C UCITOIH30BAHUEM
3aKOHOB: 3aKOH MPSIMOJIMHEMHOTO
pacpocTpaHEHUs CBETa, 3aKOHbI
OTpa)KEHUS CBETA, 3aKOHBI TTPEITIOMIICHUS
cBera. OnucaHre ONTHYECKUX SIBICHUM C
WCITOJIb30BaHUEM (DU3UICCKUX BEITMYHH:
(OKYCHOE PacCTOSIHUE U ONTHYECKas
CuJIa JINH3bI

Hrtoro no pazneny
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Pa3znen 3. OCHOBBI ClIENUAIBHON TEOPUH OTHOCUTEILHOCTH (HaJjiee - CTO)
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3.1

(OCHOBBI CITEINAILHON
TCOPUHU
OTHOCUTEJIBHOCTH

[ paHHLIBI IPUMEHUMOCTH
KJIACCUYECKOM MeXaHUKU. [locTynarsl
CIIELMaJIbHOU TEOPHUH
OTHOCUTEIBHOCTH: UHBAPUAHTHOCTH
MOJYJISl CKOPOCTH CBETA B BAKyyME,
[PUHLIUI OTHOCUTEIBHOCTH
OWHIITENHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3ameJIeHne BpEMEHHU U COKpaIllCHHE
JUTHHBI.

Pelienre kKaueCTBEHHBIX 3a]1a4 C OIIOPOI
Ha u3ydeHHsle moctynatel CTO.
Vcrionbs3oBanre HH(POPMAITMOHHBIX
TEXHOJIOTUM /IS TIOUCKa,
CTPYKTYPUPOBAHWSI, HHTEPIIPETAIINH H
npecTaBlieHus UHPOpMaIUU TPU
MOATOTOBKE COOOIIEHUM O TPpaHUIaX
MPUMEHUMOCTH KJIACCHUYECKOM MEXaHUKH
u ocHoBax CTO
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DHEprusi 1 UMIYJIbC PEISTUBUCTCKON
yacTULbl. CBSA3b MACCHI C DJHEPTUEH U
VUMITYJIbCOM PEIATUBUCTCKON
YaCTHULbl. DHEPTUs TOKOS

Hrtoro o pazueny

Pasznes 4. KanToBas ¢usuka

4.1

J)JIEMEHTHI KBAHTOBOU
OIITUKU

dotonbl. Popmyina [1nanka cBsA3u
SHEPruu (POTOHA C €ro YaCTOTOM.
DHeprusi 1 UMIyJbsC (HOTOHA.
OTKpBITHE U UCCIIEIOBAaHUE
dbotorddexra. OnbiThr A.T.
CronetoBa. 3akoHbl GpoTordPexTa.
YpaBHEeHUE DUHIITEWHA AJIs1
dotoaddekra. «KpacHas rpaHuIiay
doToaddexra. /laBieHue crera.
Omeritel [1.H. JIeOGenena.
XUMHUUYECKOE JICUCTBUE CBETA.
TexHuyeckue ycTponcTBa u
MPAKTUICCKOE IPUMCHCHHE:
dboTo351eMEeHT, (hOTOIATUHK,
CoJIHEUHasi baTapesi, CBeTOIUO

Haobmonenue ¢porodddexra Ha
YCTAaHOBKE C IMHKOBOM IJIACTUHOM.
MccaenoBaHne 3aKOHOB BHEIITHETO
dboToarddexra.

OO0BsICHEHHE OCHOBHBIX IMPUHITUIIOB
NEHCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
Kak: (ororeMeHT, poTogaTIHK,
coJIHEUHasi ObaTapesi, CBeTOUO/; U
YCJIOBUHM UX 0€30MaCHOr0 MPUMEHEHHUS B
[MPAKTUYECKOM KU3HU.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJaHHON (PU3UIECKOU MOJICTIBIO C
HCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyJ1 KBAaHTOBOM OINTHUKHU.

Penrenne KkaueCTBEHHBIX 3a/1a4 C ONIOPOU
Ha U3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOM ONTUKM. Pacrio3naBanue
(uznyecKux SABJICHUN B y4EOHBIX

OIIbITax:
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doroanekrpuueckuii 3pPexT, cBeToBOE
aBIICHUE.

Onrcanue U3y4eHHbIX KBaHTOBBIX
SIBIICHHIA U TIPOIIECCOB C MCIIOJIb30BaHUEM
(U3NIECKUX BETUYNH: CKOPOCTh
DIIEKTPOMATrHUTHBIX BOJH, JIJTHHA BOJTHBI
M 4aCTOTa CBETA, SHEPTHS U UMITYJIbC
dboToHa

4.2

Crpoenne atoma

Mopens atoma TomcoHa. OTBITHI
Pesepdopaa no paccestHuio a-4acTuil.
[lTaneTapHas MoAenp aToma.
[Toctynatsl bopa.

M3nyuenue u norjioiieHue GOTOHOB
[IPY [IEPEXOJI€ aTOMa C OAHOTO YPOBHS
SHEPrUM Ha APYrou. Buapl CriekTpoB.
CnexTp ypOBHEHN DHEPTHM aTOMa
BOJIOpOJA.

BoaHoBBIEe cBOiicTBa YyacTuil. BoaHEBI
ne bpoiutsa. KopiyckynsipHOBOJIHOBOM
JTyaau3M.

CnOHTaHHOE M BBIHYKJICHHOE
V3JIyYCHHE.

TexHudeckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHCHHUE:!
CIIEKTPaJIbHBIN aHaIU3 (CIEKTPOCKOMN),

71a3€p, KBAHTOBBIM KOMIIBIOTED

M3ydenue mozaenu omnbita Pesepdopaa.
[IpoBeieHNE SKCIIEPUMEHTA 110
HaOII0/ICHUIO JTMHEHYATOTO CIIEKTpa.
OreHka a0COMIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUI (PU3NYECKUX
BEJIMYMH.

MN3yuyenne monenu aroma: ToMcoHa,
MJIaHETAPHOM MOJIETI aTOMa, MOAEIU
atoma bopa.

3yuyeHne criekTpa ypoBHEW SHEPTUU
aToma Bosiopoa. OObsiCHEHHE
[TPUHLIUIIOB IEUCTBUS U YCIOBUM
0€30I1acCHOT0 MPUMEHEHHUSI CIIEKTPOCKOTIA,
n1a3epa, KBAaHTOBOT'O KOMITBIOTEPA.
PenreHne kaueCTBEHHBIX 3a/1a4 C ONIOPOM
Ha U3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS TI0 TEME

«CtpoeHue atomay.
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PacriozHaBaHue GU3NYECKUX SIBICHUN B
y4eOHBIX OIBITaX: BOSHUKHOBEHHE
JIMHEWYATOrO CIIEKTPA U3JIyYEHUS.
AHanu3 KBaHTOBBIX IIPOLIECCOB U
SIBJICHUI C UCIIOJIb30BaHUEM IIOCTYJIAaTOB
bopa

4.3

ATOMHOE SJIpO

DKCIEPUMEHTHI, IOKA3bIBAIOIINE
CJI0KHOCTh CTpOEHUS siapa. OTKpBITHE
pPagruoakTUBHOCTU. OMbITHI
Pesepdopaa mo onpeaeneHuto cocTara
PaIMOAKTUBHOTO U3JTy4YECHUS.
CaoiicTBa anbda-, 6eta-, raMmma-
n3nydeHus. Bousaue
PaIMOAKTUBHOCTU HA KUBBIE
OpTraHU3MBI.

OTKpbITHE POTOHA U HEUTPOHA.
Hyxiionnas mojaens siapa I°
eizenOepra-lBaHeHko.

3apsia siapa. MaccoBoe 4nciio siapa.
M30TOmBI.

Anbha-pacniaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. I' amma-
u3JIydeHue. 3aKOH PaguoaKTUBHOTO
pacraja.

DHEPrusi CBS3U HYKJIOHOB B sJIpe.

M3ydeHune sKCIepuMEHTOB,
TTOKA3bIBAIOIINX CI0XHOCTh CTPOCHHUS
AQTOMHOTO sI/Ipa.

lccnenoBanue TpEKOB YacTull (1o
roToBbIM (hoTorpadusim). Mzyuenue
SITIEPHBIX CUJI, SJICPHBIX PEaKIIUi CHHTE3a
U pacrnajia, TepMOsIEPHOTO CUHTE3A.
M3ydyeHne HyKJIOHHOU Moenu sapa [
eiizenOepra-lBaneHko.

OOBsCHEHNE YCTPOWCTBA U TIPUMEHEHUS
03UMeTpa, Kamepbl BuibcoHa, saepHoro
peakTopa, aTOMHOU OOMOBI.

Pemenue 3a1ad ¢ onopoy Ha IOJy4YEHHbIE
3HAHUA, B T.4. O 3apsie U MacCOBOM
qucIie spa.

Pacro3naBanue GU3NYECKUX SIBICHUN B
y4eOHBIX OMBITAX U B OKPYKAIOIIEH
PKU3HH: €CTECTBEHHAS! M UICKYCCTBEHHAS

S nepHbIE CHUIIBI.

PAaaAuOaAKTUBHOCTD.
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JledekT macchl siapa.

Anepnsie peakuuu. Jlenenue u CUHTE3
s7ep.

S nepHbii peaktop. TepMosaepHbIi
cuHTe3. [Ipo0aemMbl U epCneKTUBBI
SIIEPHON SHEPTETUKH.
JKOJIOTUYECKUE aCIEKTHI SIEPHOU
DHEPIETUKHU.

DneMeHTapHble YacTULbl. OTKpbITHE
[TO3UTPOHA.

MeTo bl HaOJII0IEHUS U PETUCTPALIUU
DJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIIbHBIE B3aNMOICHCTBUS.
EnnHCTBO pu3nueckoi KapTUHBI
MUpa.

TexHn4eckue yCTpoucTsa u
PAKTUYECKOE TPUMEHEHHE:
03UMETp, KaMepa Buiibcona,
SIEPHBIN peakTop, aToMHas Oomba

Onucanue KBaHTOBBIX SIBIICHUN U
[IPOLIECCOB C UCIIOJIBb30BAHUEM
(U3UYEeCKUX BEIMUUH: TIEPHOT
[OJTypacIajia, SHEPTUsi CBSI3U aTOMHBIX
s5iep, NeeKT Macchl sipa.

AHaQJIN3 IIPOLIECCOB U SIBJICHUM C
MCII0JIb30BAHUEM 3aKOHOB U IOCTYJIATOB:
3aKOH COXPAHEHUS JICKTPUUECKOTO
3apsiia, 3aKOH COXPaHEHUsI MaCCOBOTO
4yuclia, ocTyJarsel bopa, 3aKoH
PaIMOAKTUBHOIO pacnaja.

YyacTtue B paboTe Kpyrjioro crosia
«DyHIaMEHTAJIBHBIC B3aUMOJACHCTBHS.
EnuncTBO (puznueckoil' KapTUHBI MUPay.
Vcrionp3oBanre HHOOPMAITMOHHBIX
TEXHOJIOTHUH JIJIsI TOKCKa,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALUHU U
MpecTaBlieHus UHPOpMAIUU TIPH
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB KBAaHTOBOU ()M3UKHU B TEXHUKE U
TEXHOJIOTUSIX, SKOJIOTUYECKUX aCTIEKTaxX
SIIEPHOUN YHEPIETUKU

Hroro no pazneny
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Paszpnen 5. DjieMeHTbl aCTPOHOMHUM M ACTPOPU3UKH

5.1

DJIEMEHThI ACTPOHOMHH
U acTpOU3UKH

3

DTaInbl pa3BUTHUS ACTPOHOMHUH.
[[pukinagHOE€ 1 MUPOBO33PEHUYECKOE
3HAYCHHE aCTPOHOMHH.

Bug 38é3nHoro neba. Co3pes3aus,
SIPKWAE 3BE3/IBI, TNTAHETHI, NX BUIUMOE
nemwkeHne. CoHedHas cucTeMa.
Connie. CotHeUHast aKTUBHOCTb.
McTounuk sneprun CoJiHIa U 3BE3].
3BE3/bI, UX OCHOBHBIC
XapakTepucTuku. Jluarpamma
«CIIEKTPaJIbHBIN KJIACC - CBETUMOCTB).
3BE3/IbI TTIABHOM
MMOCJIEJOBATEIHbHOCTH. 3aBUCUMOCTD
«Macca - CBeTUMOCTb» JIJISl 3BE3/]
rJIaBHOM IMOCJIEAOBATEIbHOCTH.
BHyTpeHHee CTpOEHUE 3BE3 .
CoBpeMEHHBIE TIPEICTABICHUS O
MPOUCXOXKIACHUH U dBO0IMK CosTHIA
1 3BE3J1. DTAIlbl )KU3HH 3BE3 .
Mieunsin IlyTs - Hama I anakTuka.
[Tomoxxenue u apmkenue CojHIA B
["anaxkTuke. Tumnel rasakTHK.
Panuoranaktuku v xBasapsl. YEpHble

AbIPbI B AJpax IraJIJaKTHK.

[loaroroska cooOieHuii 00 FTanax
Pa3BUTHS ACTPOHOMHUH, O IPUKIIATHOM U
MHPOBO33PEHYECKOM 3HAYEHUH
ACTPOHOMMH, O METOJAX IOTy4YECHUs
HAay4YHbBIX aCTPOHOMHUYECKUX 3HAHU,
OTKPBITUSIX B COBPEMEHHON aCTPOHOMHH.
M3yyeHre COBpEMEHHBIX IIPEACTABICHUN
0 IPOUCXOXKACHUH U 3BotonMu CosHIa
U 3BE3I.

3ydeHune TUIIOB TaIaKTHK,
paJHorallakTUK U KBa3apoB. M3yueHue
NBKEHU ST HEOECHBIX TEJ, BOIIOIUN
3BE31 1 BeenmeHHoi, mpoieccos,
[IPOUCXOALLNX B 3BE3/1aX, B 3BE3HBIX
CHCTEMAX, B MEXTaJaKTUYECKOM cpele,
MaclITabHOU CTPYKTYphl BeeneHHow'.
OO0bsicHeHue pacipeHus: Beenennoit Ha
OCHOBE 3aKOHa Xa00Ja.

[lonroroBka Kk 00CYXIE€HHUIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMUMU.
[IpoBenenuie HaOIOACHUN
HEBOOPYKEHHBIM IJ1a30M C
MCTI0JIb30BAaHUEM KOMIBIOTEPHBIX

[IPUIIOKEHUM ISl OIIPEAECTICHUS
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Bcenennas. Paciiupenne BeenenHou.
3akoH Xa00ma. Paz0eranue rajakTuk.
Teopust bonpIoro B3peIBa.
PenukToBO€E M3My4deHHE.
MaciitabHast cTpykTypa BeenenHow.
Meraranaktuka. Hepeménnsie
poOJIEMbI ACTPOHOMHHU

MMOJI0KCHUS HeOSCHBIX 00BEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3Us
CeBepHOro nojaymapus U sipkue 3BE3/IbI.
[IpoBeneHre HAOIIOACHUN B TEJIECKOI
Jlynsbl, nnaner, Mneunoro Ilytu.
YyacTue B IUCKYCCUU O HEPEUICHHBIX
npo0iemMax aCTpOHOMUHU

Htoro no pazneny
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Paspnes 6. O0o01maoniee NOBTOPEHUE
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6.1

Oo6oOmaroriee
MOBTOpPEHHUE

O0600611eHrEe U cHCTeMaTU3alus
COZIEpKaHUS pa3JeoB Kypca
«Mexanuka», « MoJeKysipHas
bu3MKa U TEPMOJUHAMUKAY,
«InexTpoauHaMukay, «Konedbanus u
BOJIHBI», «OCHOBBI CIIEIIUATBHOMN
TEOPUU OTHOCUTEIIBHOCTUY,
«KBaHTOBas puznkay, « I1€MEHTHI
ACTPOHOMUU U acTpodu3uKu». Poib
(bU3UKK U aCTPOHOMUH B
DKOHOMMYECKOM, TEXHOJOTMYECKOM,
COIMAJIBHON U 3THYECKOM cepax
NEeSATEIbHOCTH YEJIOBEKA, POJIb U
MEeCTO (PM3UKHU M ACTPOHOMMUH B
COBPEMEHHOW HAy4YHOU KapTUHE MUPA,

3HAYCHHUE OMHCATECIbLHOM,

Yyactue B IUCKYCCHUHU O POJIU (DU3UKHU U
ACTPOHOMUU B PA3IUYHBIX chepax
NIeATEILHOCTH YEJI0BEKa.

[loaroroBka cooOIIEHUI O MECTE
(bu3MYeCcKOi KapTHHBI MUpPa B Py
COBPEMEHHBIX MPEJICTABICHUH O
MPUPOJE.

BrinosHeHne yueOHbIX 3ajaHul,

JCMOHCTPHUPYIOIIHNX OCBOCHUC OCHOBHBIX

MOHSATUM, PU3NUECKUX BEIUYUH U
3aKOHOB Kypca (pusuku 10-11 xmaccos
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CHCTEMATU3UPYIOLIEH,
00BSACHUTENLHON U MPOTHOCTUYECKOMN
byHKIUH GU3NIECKON TEOPUH, POJIb
busudeckoii Teopur B GopMUPOBAHUHT
MpeICTaBICHU 0 HU3HUUECKOM
KapTUHE MUpPa, MECTO (PU3NUECKOM
KapTUHBI MUPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
[TPEACTABICHUN O IPUPOJIE

Htoro o pazneny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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