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Pabouass mporpamma mno yuyeOHoMmy mnpeamery «®Pusuka» (0a30BbIil ypOBEHD)
(mpeameTtHas o6nacTe «EcTeCTBEHHO-HAYUHBIE IPEIMEThI») BKIIIOYAET OSCHUTEIbHYIO
3aMKCKY, COJAEPKaHNE OOYUEHHUs, IUNIAHUPYEMbIE PE3YJIbTAThl OCBOEHUS IPOrPAMMBI 110
(¢u3nKe, TEMaTUUYECKOE TUIAHUPOBAHHUE.

[losicHutenpHas 3amucKa OTpaXkaeT OOIIMe LEeAW W 33JaYd U3ydeHus (PU3uKwy,
XapaKTEPUCTUKY ICUXOJIOTUYECKUX MPEANOCHUIOK K €ro M3yYeHHUIO0 O0y4aroIMMMCS,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXke MOAXOAbl K OTOOpYy CoAep X aHws,
K ONPEJEIICHUIO IIJITAHUPYEMBIX PE3YJIbTATOB.

CopepxxaHne O00y4eHMs] pacKpbIBaeT COJAEpKATeNbHbIE JMHUHM, KOTOpBIE
npearaTcs i 003aTeIbHOTO M3Yy4YeHHUS B KaXKJIOM Kjlacce Ha YPOBHE CPEIHEro
oO1rero oOGpa3oBaHMS.

[Inanupyemble pe3ysibTaThl OCBOEHHS MpPOrpaMMbl MO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PE3yJIbTaThl 3a BECh NEpHoja OOyUeHHs Ha YpOBHE
cpelHero odmiero o0pa3oBaHMs, a TAKXKE MNPEIMETHBIE JOCTHKEHUS O0YyYarolerocs
3a KaXKIbli IO 00y4YeHHUs.

HOACHUTEJBHAASA 3AIIUCKA

[Iporpamma 1o ¢u3uke 6a30BOro ypoBHs Ha ypOBHE CpPEIHETO 001Iero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUN U TPEOOBAaHUMN K pe3ysIbTaTaM OCBOEHUSI OCHOBHOM
oOpa3oBarenbHON mporpammsbl, mnpeactaBieHHbix B DOI'OC COO, denepanbHO
paboueil mporpaMmbl 1o yuyeOHOMY TnipeaMeTy «Dusrka (0a30BbI YPOBEHB), a TAKKE C
yuéToM paboyeil mporpaMMmbl BOCIIHUTAaHUS M KOHLENLUU NPENoJaBaHUA y4yeOHOTO
npeamera «®Puszmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Deaepauuu,
peanu3yronMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConeprkaHue mporpamMmsl 1o (pU3MKE HAMpPaBJIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTuHbI Mupa odOyvatontuxcs 10-11 kmaccoB mpu oOyueHuun ux Qusmke
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnojnxona. IIporpamma
no ¢usuke coorBeTcTBYyeT TpeboBaHusiM OGI'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM,
NPEAMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOyYeHMs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh pealu3aldd MEXKIPEAMETHBIX CBsI3ed (U3MKH C E€CTECTBEHHO-
HAayYHBIMU Y4YEOHBIMHU INpeAMeTaMu. B Hell ompenenstoTcs OCHOBHBIC 1€ M3y4YEHUS
¢bU3MKM Ha YpPOBHE CpEIHEro oO0iero oOpa3oBaHUs, IUIAHUPYEMBIE PE3YIbTaThl
OCBOCHHMSI Kypca (U3HMKHU: JTUYHOCTHBIE, METalpeIMETHbIE, IpeIMeTHbIEe (Ha 0a30BOM
YPOBHE).

[Iporpamma o (hu3MKe BKIIIOYAECT:

IUTAHUPYEMBbIE pe3ybTaThl OCBOCHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM
YHClie IPEeIMETHBIE Pe3yIbTaThl 10 TOAaM 00yUYEeHHUS;

coJiepkanue yueoHoro npeamera «dusukay mo rogam o0ydeHUsl.
du3nka KaKk Hayka o Haubosee OoOLIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KaUECTBE
y4eOHOro mIpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIM BKIJIAJ B CHCTEMY 3HAHHM



00 oxpyxatomem wmupe. LkompHBIH Kypc (QU3HKH — CHCTEMOOOpa3yroluit
JUIS €CTECTBEHHO-HAYUHBIX YUYEOHBIX IPEIMETOB, OCKOJIBKY (PM3HMUECKHUE 3aKOHBI JISKAT
B OCHOBE IIPOLIECCOB M SBIICHUH, H3y4yaeMbIX XHMHEW, Ouonorueu, Gusnueckoi
reorpadueil U acTpoHoMHEH. Vcmonp3oBaHWE W aKTUBHOE NMPUMEHEHHE (PU3MUCCKHUX
3HaHUU OIpenesieT XapakTep U pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJNOTHH B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUsS KOCMOCA, IIOJYYEHHs HOBBIX MaTEpHUasoOB
C 33/IaHHBIMH CBOMCTBAMHU M Apyrux. V3yueHue (QU3MKU BHOCHT OCHOBHOM BKJIAJ
B (QopmMHupoBaHHME  E€CTECTBEHHO-HAy4YHOM  KapTHHBI  Mupa  OOydaromuxcs,
B (hopMHUpOBaHHNE YMEHHUIN IPUMEHATh HAYYHBIN METO/] ITO3HAHUSA MIPH BBHITOJIHEHUU UMH
y4€OHBIX UCCIETOBAHUM.

B ocHOBY Kypca ¢pu3uku Juist ypoBHS CpeIHEro o0IIero 00pa3oBaHus MOJI0KEH Pl
UJEeN, KOTOPBhIE MOXKHO PACCMaTPUBATh KAK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTephal M3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJJACCUYECKO, TAK U COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B coOTBETCTBUU ¢ HEW MaTepual Kypca pU3uku o0beIuHEH
BOKpYr ¢usnueckux Teopuil. Benymum B Kypce sBusieTcss (OpMUPOBaHUE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus NOpeanojaraeT HCIOJIb30BaHHUE
IYMaHUTApHOTO NMOTEHLMaNa PU3NIECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOILECTBAa, a TaKXe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU IIPOOIEMaMHu.

Hoes npuxnaonoii nanpasenennocmu. Kypc Gu3MKu mpenosiaracT 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUECKUX MPUIOKEHUN U3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonozuzayuu peanusyercsi IoCpeCTBOM BBEICHUS 3JIEMEHTOB COACPKAHMUS,
MOCBSALIEHHBIX SKOJOTMYECKUM Npo0jiieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI
C pa3BUTHEM TEXHHMKHU W TEXHOJIOTHM, a Takke 0OCYKIeHUusl MpobdieM paluuoHaIbHOIO
PUPOAOTIOIB30BAHUS U SKOJOTUYECKON O€30IaCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (QHU3MKM Ha YpPOBHE CPEAHEro OOUIero
oOpa3zoBaHus SBISIIOTCA  (pu3myeckue Teopun (PopMUpOBaHUE TNPEICTABICHUN
O CTPYKTYpe MOCTpOECHMs (PU3NUYECKON TeOopuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, FPAHUIAX NPUMEHUMOCTU
TEOPHiA, ISl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUHN U MPOLIECCOB).

CucTeMHO-IesTEeNbHOCTHBIN MOX0/ B Kypce (PU3MKH peanmu3yeTcsl MPexJie BCEero
3a CYET OpraHU3alMU SKCIIEPUMEHTAILHON AeSTeNbHOCTU 00yyatomuxcs. Jis 6a30Boro
YPOBHS Kypca GU3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPATOPHBIX pabOT, KOTOPBIE B MporpaMMe 1o (pru3nKe 00beAMHEHBI
B OOIIMI CIIMCOK YYEHUYECKHUX MPaKTUUECKUX padboT. Brinenenue B ykazaHHOM IepeuHe
7a0b0paTOpHBIX pabOT, MNPOBOAUMBIX JUII KOHTPOJISI M OUEHKH, OCYIIECTBISETCS
y4acCTHHKaMU 00pa3oBaTeIbHOTO MpOLEecca UCXOs U3 OCOOEHHOCTEN MIaHUPOBAHUS U
ocHamieHus kabunera ¢pusuku. [Ipu 3ToM obecrieunBaeTCsi OBIaJeHUE 00yYaAIOIIIUMHUCS
YMEHUSIMH  NPOBOAWTH KOCBEHHBIE HW3MEPEHMs, MCCIEIOBAaHUS 3aBHCHUMOCTEN



(buU3MYEeCKUX BETMYMH U MOCTAaHOBKY OIBITOB MO MPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yaenseTcs PEIICHHIO PACUETHBIX M KAuyeCTBEHHBIX 3ajad.
[Ipu sTOoM 1Isi pacy€THBIX 3a/ad MPUOPUTETOM SBJISIOTCS 3aJladyd C SIBHO 3aJlaHHOMU
GU3MYECKOW  MOJENBI0, TO3BOJIAIONIME TPUMEHSATh  W3YYCHHBIE  3aKOHBI |
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszjieia Kypca, TaKk U UHTETPUPYS 3HAHMS U3 Pa3HbIX
pasneinoB. [[ns kauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a7aHusl Ha OObSICHEHUE
npoTeKaHusi (GU3MUECKUX SIBIICHUNA U MPOIECCOB B OKPYKAIOIIEH JKU3HU, TpeOyrolue
BbIOOpa PU3NUYECKON MOJEIHU JJISI CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBaHusmu OI'OC COO k marepuasbHO-TEXHUYECKOMY
o0ecreyeHunro yueOHoro mpolecca 0a30Bbli ypOBEHb Kypca (PU3UKHU HA YPOBHE CPETHETO
o01mero o0pa3oBaHus JOJKEH M3Y4aThCsl B YCIOBHUSIX MPEIMETHOTO KaOWHETa (U3HKHU
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunere Gpu3uku J0KHO ObITH HEOOXOAUMOE JIabopaTOpHOE 000PY/I0BAHHE
JUTSL BBITIOJIHEHMSI YKa3aHHBIX B MporpaMMe Mo (PU3MKE YUYEHWYECKUX MPAKTHUYECKUX
paboT U IEMOHCTPAIIMIOHHOE 000pYI0BaHHE.

JleMoHcTpaluoHHOe 000py0BaHne (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHUMAJIBHOM  JIOCTATOYHOCTH U OOECIeUrMBaeT IOCTAHOBKY IEPEYUCICHHBIX
B MporpamMme Mo (PU3MKE KIHOYEBBIX JIEMOHCTpPALMI JJIsI MCCIEAOBAaHUS HU3y4aeMbIX
SIBJICHUI U TPOIIECCOB, YMITUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHUM.

JlabopaTopHoe  00OpyqOBaHWME Ml YYCHUYECKHUX  MPAKTUYECKUX  paboT
dbopmupyeTcsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUMBAETCS B Pacu€Te OJIHOTO
KOMIUIEKTa Ha JIByX oOydJaromuxcs. TemMaThuueckue KOMIUIEKThl J1abopaToOpHOTro
000pyAOBaHMUSI JOJKHBI OBITH IIOCTPOCHBI HA KOMITJIEKCHOM HCTIOJIB30BAHUH aHAJIOTOBBIX
U UPPOBEIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
U (POBBIX JTabOpaTOpuil.

OCHOBHBIMH LIETISIMA M3Yy4eHHS (u3uku B 0O0IIeM O00pa30BaHUU SBIISIFOTCS:

dbopMHUpoOBaHHE WHTEpPEca M CTPEMJICHUS OOYYaloIUXCs K HAYYHOMY H3YUYECHHIO
MPUPOJIBI, PA3BUTHE UX UHTEIUICKTYAJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUH O HAyYHOM METOJE TO3HaHUS U (GOPMHPOBAHUE
HCCJIEIOBATENIHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpoBaHWEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpOeHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMupoBaHUe yMEHUH OOBSICHATH SBICHHS C MCIOJB30BaHHUEM (HHU3UICCKUX
3HAHWHM ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHpOBaHUE TPEIACTABIACHUNH O POAM (U3UKH JUIA  Pa3BUTHSA  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne OSTHUX I1eJe 00ecTleunBaeTCsl pEIIeHUEM CIEAYIOINUX — 3a1ad
B IIpOLIECCE M3YUYEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

MpUOOpPETEHUE CHUCTEMBbl 3HAHUK 00 O00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHAX, BKIFOYAs MEXaHUKY, MOJEKYISPHYI0 (HU3UKY, SJIECKTPOJAHMHAMHKY,
KBaHTOBYIO (PM3UKY U DJIIEMEHTHI acCTPOPHU3UKH;

dbopMHupOBaHWE YMEHHI MPUMEHSATH TEOPETUUYECKUE 3HAHUA JISI OOBSICHEHHS



bU3NYEeCKUX SBICHUW B TPUPOJAE ¢ I TPUHATHS TMPAKTHUYECKUX PEIICHUM
B IIOBCEJIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHMs PA3IMYHBIX 3a7a4 C SIBHO 3aJaHHON (U3MUYECKOIl
MOJIEJIBIO, 3aa4, OIPa3yMEBAIOIINX CAMOCTOSTENBHOE CO3JaHne (PU3NUECKON MOJIENH,
aJICKBATHOM YCJIOBHSM 3a]1a4H;

MOHMMaHHEe (PU3NYECKUX OCHOB U MPUHIIUIIOB IEUCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbBHOTO  IUIAHUPOBAaHUSI U MPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAJIN3a U UHTEPIpEeTalud UHPOPMAIUH, ONpeaeTICHUI
JIOCTOBEPHOCTH TIOJTyYEHHOIO pe3yJjibTaTa;

CO3JaHUE YCJIOBHM JUIsl Pa3BUTHS YMEHUH NPOEKTHO-UCCIENOBATEIBCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha wusydenue ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpaszoBanus otBoauTcs 136 wacoB: B 10 kimacce — 68 wacoB (2 waca B Hemeno),
B 11 kiacce — 68 yacoB (2 Jaca B HEZEIIO).

[IpensiaraemMelii B mporpamme 1o pu3ukKe nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX
paboT sIBIsIETCS PEKOMEHIOBaHHBIM, YUUTEIIb JEIAeT BEIOOP MPOBEACHHUS JTA0OPATOPHBIX
paboT 1 ONBITOB C YYETOM MHAWBHIyAIbHBIX OCOOCHHOCTEN 00YyYaronXcs.

COJEPXAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOT'0 MO3HAHUSA

®usnka — Hayka o npupoje. HaydHble METOIBI MO3HAHUS OKPYKAIOIIETO MHPA.
Ponb skcnieprMeHTa ¥ TEOPUU B MPOLECCE MO3HAHUS NPUPOJIbI. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue ¢GuU3MUECKUX SBICHUN U TporieccoB. HayunHbie rumoressl.
dusnyecKkue 3aKOHbl U TEOpHUHU. ['paHUIlbl MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponbs u Mecto ¢uszuku B (HOPMUPOBAHMHM COBPEMEHHOW HAYYHOU KapTUHBI MUpA,
B [IPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHaJIoroBbIe ¥ IU(PPOBBIC U3MEPUTEIbHBIC TPUOOPHI, KOMITBLIOTEPHBIC JATUYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe aBukeHre. OTHOCUTENbHOCTh MEXaHUUECKOTO ABMkeHUs. Cucrema
orcyéra. Tpaekropusi.

ITepemenienue, CKOpOCTh (CpeHsIsi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOM TOYKH, MX TPOCKIMU Ha OCH CHUCTeMbl KoopauHaT. CloKeHue
IIEPEMELLEHUIN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TpsIMOJIMHEWHOEe nBrkeHue. [ paduku



3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, ITyTH U MEPEMEILECHNs MaTepUaIbHON
TOYKHU OT BPEMEHH.

CBoOomHOE TasicHue. Y CKOpeHrne CBOOOHOTO A ICHUS.

Kpusonunennoe npuwxeHue. /[[BHKeHME MaTepuadbHOM TOYKH IO OKPYKHOCTH
C IIOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHEHHAs CKOPOCTh. [leprnon
U JyacToTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOpEHHE.

TexHHuecKue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIUIOMETP, IBHKECHUE
CHapsI10B, LIECITHBIE U PEMEHHBIE NIEPEIaYn.
Jlemoncmpayuu

Mopenbp cUCTEMBI OTCU€Ta, MIUIIOCTpAIUMsl KUHEMATHYECKHX XapaKTEPUCTHUK
JBAYKEHUS.

[IpeoOpa3oBaHue ABMKEHUHN C UCIIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM IPOCTPAHCTBE.

HaGntonenne nBMKEHUs Tena, OpPOIIEHHOTO TMOJA YIVIOM K TOpPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

HanpaBnenue ckopoCTH Npu ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3yyeHne HEPAaBHOMEPHOIO MBWIKEHUS C ILEJIbI0 OINPENCIICHUS MIHOBEHHOMN
CKOpPOCTH.

UccnegoBanne  COOTHOIIEHHUS  MEXKAY  NyTSAMH,  HPOHUJCHHBIMH  TEJIIOM
3a [OCJIEI0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKECHUU
C Ha4aJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3yyeHne nBWKEHUS MIApPUKA B BSI3KOM JKUJIKOCTH.

N3yuenune nBm>KeHHs Tea, OPOIIEHHOTO TOPU30HTAIILHO.

Tema 2. lunamuxa

[Ipuauun otHocutensHOcTH ['anunes. Ilepsbiii 3akoH Herotona. MHepumnansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
JUIS MaTepUalibHOM TOYKHU. Tpernii 3akoH Hpr0TOHA 1711 MaTepraibHbIX TOYEK.

3akoH BcemupHOro Tsarorenus. Cuna tsokectu. IlepBas kocmuyeckass CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenne. Bunpl Tpenus (mokosi, ckoiibxeHus, kadenus). Cunma tpenus. Cyxoe
Tpenue. Cuiia TpeHust CKOJIbKEHUs U cuia Tperus nokos. Kosddumment tpenus. Cuna
CONPOTHUBIICHUS ITPU JBWKEHUU Teja B )KUAKOCTU WJIU rase.

[ToctynaTenbHoe 1 BpamaTeabHOE IBUKEHUE aOCOTIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpauieHus. [1nedo cuibl. YcioBus paBHOBECHS
TBEPJOIO Tea.

TexHuyeckue yCTpOUCTBa U NMPAKTUYECKOE PUMEHEHNE: TIOAIINUITHUKH, IBUKEHUE



HCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrieHue nHEpLUU.

CpaBHeHHE Macc B3aUMOJEHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT JAePOopMaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MTAICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUSI U CKOJIbKCHUSL.

VYcaoBus paBHOBecHs TBEPIOTO Tea. Buipl paBHOBECHS.
Yyenuueckuii axcnepumenm, nabopamopmvie pabomsi

N3yuenue nBmxeHus: Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHUJI  YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pPE3UHOBOM 00pa3ziie, OT uX JeopmMariuu.

Hccnenosanue ycnoBuil paBHOBECUS TBEPIOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akoHbl cOXpanenus 6 Mexanuke

Nmiynbc MaTepuanbHON TOUKH (Tena), CUCTEMbI MaTepHUalIbHBIX TOYeK. Mmmyibe
CUJIBl M W3MEHECHUE HMITyJbCa Tela. 3aKOH COXPAaHCHUs HMITyJbca. PeakTuBHOE
JIBUKCHHUE.

PaboTa cusnbl. MOIIHOCTB CUITBIL.

Kunernueckass »Heprus MarepuaibHOM TOuykd. Teopema 00 H3MEHEHUU
KUHETHUYECKOU YHEPTUHU.

[ToTenmuanbHas sHeprus. [loTeHuuansHas SHEpPrus ynpyro neGopMupoBaHHON
npyxuHbl. [loTeHnnanpHas SHepTUs Teja BOJIM3U MOBEPXHOCTH 3€MIIH.

[ToTeHmanbHbIC U HETIOTEHITUATBLHBIE CUJIbI. CBSI3b PAOOTHI HEMTOTEHITUATBHBIX CHJT
C U3MEHEHUEM MEXaHUUECKON SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAHEHUS] MEXaHUYECKON
DHEPIUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuuecknue YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOIIED,
MPYKUHHBIN MTHUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa MOTEHIMATBHON SHEPTUU B KHHETUYECKYIO U O0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenune abCOMOTHO HEYNMPYTOTO yAapa ¢ TOMOIIBIO IBYX OJTMHAKOBBIX HUTSHBIX
MAasITHUKOB.

Uccnenosanue cBsizu pabOTHI CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW PHEPruu Tena
Ha IMPUMEPE PACTSLKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MouiekyJsipHas pu3nKa 4 TEPMOAUHAMMKA



Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUUM M HX OIMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. [duddysus. Xapakrep ABMKEHHS U
B3aUMOJECHCTBHS YaCTHULl BelecTBa. Moenn CTpOeHHUsI Ta30B, KUIAKOCTEW U TBEPIBIX TEN
U 00BSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojelieil. Macca u pa3Mepbl MOJIEKYJI.
KomnuectBo Benecta. [loctosnnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Llenbcus.

Mopens uaeanbHOoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIAPHO-KMHETUYECKOU
TEOPHUH UACAIBHOIO ra3a. AOCOMIOTHASI TEMIIepaTypa Kak Mepa CpelHEe KNHETUYECKON
DHEPIuM TEIUIOBOrO ABMKEHMS dacTul rasa. lllkama temneparyp KensBuna. ['azoBbie
3aKoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon JlanpToHa. HM3omporieccsl
B MJICAJIbHOM Ta3e ¢ IIOCTOSIHHBIM KOJIMYECTBOM BelLIeCcTBa. I 'papuueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4yeckue yCTponuCTBa U MPAKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbITH, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, PoTorpaduu MOJEKyI
OPraHUYECKUX COETUHECHUMU.

OmnbiTel 0 AU Y3UH KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita HTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHS.

Mogens, HIUTIOCTPUPYIOIIas IPUPOY IaBICHUS Ta3a Ha CTEHKU COCYy/a.

OnBIThL, WUTFOCTPUPYIOIINE YPABHEHUE COCTOSIHUS MI€ATbHOTO ra3a, U30MPOLIECCHI.
Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

Ornpenenenre Macchl BO3IyXa B KJIACCHOM KOMHATE HAa OCHOBE U3MEPEHUN 00BhEMa
KOMHAThI, IaBJICHUSI U TEMIIEPATYPhI BO3/lyXa B HEH.

UccnenoBanue 3aBUCUMOCTH MEXKTy ITapaMeTpaMH COCTOSIHUSI Pa3pe:KEHHOT0 rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepMoanHamMuueckass cucreMa. BHyTpeHHsE SHEPIUs TEPMOAMHAMHYECKOU
CUCTEMBI M crHocoObl €€ m3MeHeHus. KommuecTBo TemnoTel U pabota. BHyTpeHH:s
SHEPrusi OJHOATOMHOIO MAEAJBbHOrO rasa. Buasl Teruionepenadn: TermionpoOBOAHOCTb,
KOHBEKIIMS, M3JIYYCHHUE. YJelbHasi TEIUIOEMKOCTh BellecTBa. KoOauyecTBO TEMIOTHI
IIpU TEIUIONEPEaaye.

[Tonsitue 06 agunabataom nporiecce. [lepBriii 3akoH TepMoarHamMuku. [Ipumenenne
MEepBOr0 3aKOHA TEPMOJWHAMHUKU K Wu30mporeccaM. ['paduueckas uHTepIpeTanus
paboThI rasa.

Btopoii 3akon TepmonuHamuku. HeoOpatuMocTh Mpo1ieccoB B MPUPOJIE.

TeroBble MammHbl. [IpuHIUIBL HeWcTBHUS TEMIOBBIX MamuH. [IpeoOpa3zoBanus
AHEPTUHU B TEIJIOBBIX MamnHax. KoaghuuneHT rnoiae3Horo AeMCcTBUS TEIJIOBOM MaITUHBI.



[Mukn Kapuo u ero ko3¢(UIMEHT MOJIE3HOr0 AEHCTBHUS. DKOJOTHYECKHE MPOOIEeMbI
TEIJIO3HEPIETUKU.
TexHruecKre yCcTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
CropaHus, ObITOBON XOJOIUIbHUK, KOHIUIIUOHED.
Jlemoncmpayuu
W3MeHeHre BHYTPEHHEH HHEPrUM Tejla IPU COBEPLIEHUH padOThI: BBLIET MPOOKU
u3 OYTBUIKU TOJ IEHCTBUEM CXKAaTOTO BO3yXa, HarpeBaHue >Qupa B JaTYHHOU TpyOKe
yTEM TpeHHUs (BHIEOAEMOHCTpALUSA).
W3meHeHne BHYTpPEHHEW 3HEpruM (Temreparypbl) Tella MpU TeIUlonepeaaye.
OmnpIT 0 a1Ma0aTHOMY PACIIMPEHHIO BO3AyXa (OMBIT C BO3AYUIHBIM OTHUBOM).
Monenn mapoBoii TypOWHBI, ABUTATEls] BHYTPEHHETO CrOpaHUs, PEaKTHUBHOTO
JIBUTATEJIS.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Aepezcammuvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooGpazoBanue u koHjaeHcauus. Mcnapenwe u kunenue. AOCONIOTHAsS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BoO3ayxa. HackimeHnsii map. VYaenpHas Teruiora
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JJaBJICHUS.

Tépnoe Ttenmo. Kpucramnmmyeckue u amopdHble Tena. AHHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpeMeHHblE Marepuanbl. [lnaBieHne u
KpUcCTajuIM3anus. Y AelibHas TemioTa miasjienus. Cyoaumanus.

VYpaBHeHUe TEIOBOTO OanaHca.

TexHn4ecKkre yCTpOUCTBa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KQIOPUMETP, TEXHOJIOTUU TMOJIYYEHHS] COBPEMEHHBIX MATEpUAIOB, B TOM YHCIIE
HAaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOliCTBa HACBHIILICHHBIX MMAPOB.

Kunenue npu noHMKEHHOM JIaBJICHUMU.

CnocoObl U3MEPEHUS BIAYXKHOCTHU.

HaGnronenue HarpeBanus U MIaBJICHUS KPUCTAJUIMUECKOTO BEIECTBA.

JleMoHCTpanus KpUCTAIIOB.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenre 0OTHOCUTENBHOM BIAQKHOCTH BO3yXa.

Pa3znen 4. DiekTpoauHAMUKA
Tema 1. Inekmpocmamuka

DJNeKTpu3anms Tea. DJIeKTpUdYecKui 3apsaa. JIBa BHuaa 3JIEKTPUUECKUX 3apsiioB.
[IpoBOAHUKH, NUAIEKTPUKUA U MOJYIPOBOJHHUKUA. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO
3apsja.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToudeuHbIl SIEKTPUUYECKUN 3apsil.
DnekTpudeckoe nojie. Hanpssk€HHOCTH 3nekTprudeckoro nosst. [IpuHnun cyneprno3unuu
AJIEKTPUYECKUX TT0JIeH. JIMHUM HANPSKEHHOCTHU DJIEKTPUYECKOTO TTOJIA.



Pabora cun snexrpocratudyeckoro mojig. Ilorenmuman. Pa3HOCTH MOTEHIIMANIOB.
[IpOBOIHUKM W AUDIEKTPUKH B 3JIEKTPOCTATUYECKOM TMojie. Jludmekrtpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. IIEeKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

TexHudeckre yCTpOMCTBA M  IPAKTUYECKOE IPUMEHEHHE:  3JEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTATHYECKasl  3al[uTa, 3a3eMJICHHE  BJIEKTPONpPUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN armnapar, CTpyHHBINA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHIUIT AEUCTBHSI AJIEKTPOMETPA.

B3auMoericTBrE HANEKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTaTUYECKas 3alnTa.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTB AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT IUIOIIAIN IUIACTHH,
PACCTOSIHUS MEXIY HUMH U TUDJIEKTPUYECKON MTPOHUIIAEMOCTH.

OHeprus 3apsLKEHHOTO KOHJIEHCATOopa.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3mepenne 31eKTpoOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31exkmpuyeckuiit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. ICTOUHUKH
toka. Cuna Toka. [[IocTosHHBIN TOK.

Hanpspxkenue. 3akon OMa Jy1s yyacTka 1enu.

ONEKTpUYECKOE  CONPOTUBJIEHUE.  YJEIBHOE  CONPOTHUBICHHE  BELIECTBA.
[TocnenoBarenbHOE, NAPAIJIEIBHOE, CMEIIAHHOE COEIMHEHNE TPOBOAHUKOB.

PaboTa snexrpuueckoro Toka. 3akoH [[xoymns—JIena. MomHOCTb 3JEKTPUUYECKOTO
TOKA.

DNEeKTpOABMKYILIAsl CHJIa U BHYTPEHHEE CONPOTUBIEHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DneKTpoHHasi TPOBOJUMOCTh TBEPABIX METAJIIIOB. 3AaBUCUMOCTb COMTPOTUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpUYeCKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpoBoguuku. CoOCTBEHHAsI M IPUMECHAsI IPOBOJIUMOCTH TTOJTYTIPOBOIHUKOB.
CoiictBa p—n-nepexona. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B paCTBOPaX M paciliaBax 3JIEKTPOIUTOB. DJIEKTPOJIUTUYECKAS
JUCCOITUALIMS. DIEKTPOJIU3.

DneKTpuiecKkuii TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITETIbHBINA pa3psil.
Monnus. [Tnazma.

TexHuyeckre ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHHKHU TOKA, 3JIEKTPOHArpEeBATENbHbIE MPUOOPHI, JIEKTPOOCBETUTEIbHbBIE



npuOoOpbl, TEPMOMETP COMPOTUBJICHHS, BAKyyMHBIM [HON, TEPMUCTOPHI H
(GoTOPE3UCTOPHI, NOTYIPOBOJHUKOBBIN U0/, TaIbBaHUKA.
Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LIMIIMHIPUYECKUX POBOIHUKOB OT JIMHBI, IIOIIA/INA
IIOTIEPEYHOr0 CEYECHHsI U MaTeprala.

CMmelaHHOEe COeIMHEHNE TPOBOAHUKOB.

IIpsmMoe  m3MepeHHE  DNEKTPOIABHMXKYyIIEW  cuibl.  KopoTkoe — 3aMblkaHHe
raJbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIIPOTHBIICHHS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE AJIEKTPOJIUTOB.

HckpoBoit paspsia v MPOBOAUMOCTD BO3AYXaA.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOJA.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomoi

N3ydenne cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne »IeKTpOABWKYLIEH CUJIbI HMCTOYHHKA TOKA W €ro BHYTPEHHETO
CONPOTUBJICHUS.

Hab6nronenue snexrposusa.

Me:xknpeameTHbie CBA3M

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce oCcylecTBIsIeTcs ¢ y4ETOM
COJIEPKATENbHBIX MEXKIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHMEM METOJIOB HAy4YHOI'O
MO3HAHMS: SBJICHHUE, HAYYHBIH (PakT, rumoresa, pusnueckas BEITUYHHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOACTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pellleHHEe CHUCTEMbl ypaBHEHUH, JIMHEWHas (QyHKUuUsA, napadoda,
runepOosia, ux rpaduKku U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHI M WX
IPOEKLHUU HA OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB.

Buonocus: mexaHuuyeckoe IBWKEHHE B JKMBOM mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHM3MOB (BHIbI TEIUIONEpPEAAUd, TEIJIOBOE PaBHOBECHE),
AIIEKTPUIECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB M MOJEKYJ, MOJIb
BEIIECTBa, MOJISIpHAsi Macca, TEIJIOBBbIE CBOMCTBA TBEPIBIX TEJN, MKHUAKOCTEH U Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAIUIOB, JIEKTPOJUTHYECKAs TUCCOLIMALINS, TaJbBaHUKA.

T'eoepaghus: BnaxHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeodpazoBaHUE ABMKEHUN C MCIOJIB30BAHUEM MEXAHU3MOB, YUET
TPeHHUsI B TEXHUKE, MOAIIUIHUKN, HWCIOJb30BaHNE 3aKOHA COXPAHEHHS WMITYJIbCca
B TEXHUKE (pakeTa, BOJAOMET U JApPYyrue), JBUTraTesb BHYTPEHHETO CropaHus, MmapoBas
TypOMHa, OBITOBON XOJIOAMILHUK, KOHAUIIMOHED, TEXHOJIOTUH MOTYICHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKas



3alllMTa,  3a3eMJICHHE  DJIEKTpONpuOOpOB,  KCEPOKC,  CTPYWHBIA  TPHUHTED,
AJIEKTPOHATPEBATEIBHBIC TPHUOOPHI, JIIEKTPOOCBETUTEIHHBIC TPHUOOPHI, TAIbBAHUKA.

11 KJIACC
Pasznen 4. DnekTpoauHAMHUKA
Tema 3. Macnummnoe none. In1eKmpomMazHuUmMHAsA UHOYKUUSA

ITocTostHHBIE MarHWThl. B3auMoaelcTBHE ITOCTOSIHHBIX MarHuToB. MaraurHoe
none. Bexkrop MarHWTHOW MHAYKUMH. lIpuHOMI Cynepno3suuyuM MAarHWTHBIX IOJIEH.
JInHuM MarHuTHOM MHAYKIMH. KapTuHa JIMHUI MAarHUTHOM MHAYKIMH I10JIS1 IIOCTOSTHHBIX
MarHuTOB.

MarsuTtHO€E 10JIe MPOBOAHMKA C TOKOM. KapThHa NMHMI MHAYKIMU MarHATHOTO
IIOJISL JUITMHHOTO IIPSIMOTO IPOBOJIHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O ITPOBOIHUKA, KATYIIKN
¢ TokoM. OnbIT OpcTena. BzaumoaericTBrue NpoOBOAHUKOB C TOKOM.

Cuna AMmnepa, €€ MOAYJIb U HAITPABJICHUE.

Cuina Jlopenua, €€ MOIynb W HalpaBlIeHHE. J[BUKEHHE 3apsSKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM moJje. Pabora cunsl Jlopenna.

SIBneHHE DIEKTPOMATHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHMTHOM WHIYKIIHH.
DIIEKTPOABMXKYIIAS CUJIA UHIYKIMA. 3aKOH 3JICKTPOMAarHUTHOM MHayKuuu dapanes.

BuxpeBoe anekrpuueckoe  mosie.  ONEKTPOABMKYINAS  CWIA  HWHAYKIUU
B ITIPOBOJAHUKE, IBHKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuio Jlenna.

NHnykTuBHOCTh.  SIBI€HME  CAMOMHAYKUMU.  OJJEKTPOABHKYLIas  CHJIa
CaMOWHIYKIIHH.

DHeprusi MAarHUTHOTO MOJIS1 KaTYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckue ycTponcTBa M NPAKTHUYECKOE MPUMEHEHHE: MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,  JJIEKTPOJBUIATENlb,  YCKOPUTEIM  JJIEMEHTApHBIX  YacCTUII,
VHYKLIAOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIUA MAarHATHOTO TTOJIS.

B3aumozericTBre 1ByX IIPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBNeHHE SIIEKTPOMATHUTHOW MHIYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh DJIEKTPOJABMXKYILIEW CHJIBI MHAYKUUA OT CKOPOCTHM HW3MEHEHUS
MAarHMTHOIO MOTOKA.

SIBiIeHME CaMOUHYKIIUY.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

N3ydyeHne MarHuTHOrO NOJIst KATYIIKHA C TOKOM.



Hccnenoanne AeMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
Hccnenoanue sSBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Pa3nen 5. Kosie0anus u BOJITHBI
Tema 1. Mexanuueckue u 31eKmpomMazHUMHblE KONEOAHUS

KonebarenbHas cucremMa. CBoOOIHbIE MEXaHWYeCKUE KoneOaHus. ['apmoHnueckue
konebanus. [lepuon, yacrora, ammautyaa u ¢asza koneOanui. [IpyKUHHBIA MasSTHHK.
Marematuueckuii MasTHHUK. YpaBHEHHE TrapMOHUYECKHX KoieOanmii. [IpeBparmienue
SHEPrUM NIPU TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbublit KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B U/1€aJIbHOM
KOJIE0ATEIbHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHMUYECKHMMH U 3JIEKTPOMArHUTHBIMU
koneOanusiMu. @opmyna ToMcoHa. 3akOH COXpaHEHMsI SHEPrud B HJCATbHOM
K0JIebaTeTbHOM KOHTYPE.

[IpencraBienre o 3aTyXaroUUX KojeOaHUAX. BBIHYXIEHHbIE MEXaHUYECKHE
Kosebanus. Pezonanc. BeiHyX/IeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

IlepemenHsbI TOK. CHHYCOMAANBHBIN IIEPEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUCHHUE CUJIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBoAcTBO, mepeaada U MOTPEOJICHUE JIICKTPUUYECKOU
DHEPIrUU. OKOJOTWYECKHE PUCKH IIPU NPOU3BOJCTBE 3ieKTpo3Hepruu. KymbeTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOM JKU3HMU.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: JIEKTPUUECKUM 3BOHOK,
TeHEPaTop MEPEMEHHOT0 TOKA, JINHUU 3JIEKTPOIepeaay.
Jlemoncmpayuu

HccnenoBanue mapamMeTpoB — KoJieOaTENbHOW CUCTEMBbI (NMPYKUHHBIA — WITU
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0oOOHBIE JIEKTPOMArHUTHBIE KOJEOAHMS.

OcuuiorpaMMbl  (3aBUCUMOCTH  CUJTBI TOKa W HAaNpsDKEHUS OT BPEMEHH)
JUTSL DJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHanc 1mpu  DOCIENOBAaTENbHOM  COEAMHEHUM  PE3UCTOpPA,  KaTYLIKH
WHIYKTUBHOCTH U KOHAEHCATOpa.

Mopeinb TMHUY 3JEKTPOIIepENadH.
Yuenuueckui sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJTBIX KOJICOAHHM Tpy3a HA HUTH OT JJIMHBI
HUTHU U Macchl Ipy3a.

HccnenoBanue NepeMEHHOTO TOKA B LENU U3 MOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmpoMazHumMHbsle 60JIHbL

Mexanuueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuwon. CkopocTh
pacrpocTpaHeHus U JyiuHa BoJiHbI. [lonepeunsie v mpo101bHbIe BOIHBL. UHTepdepeHIus
1 qudpaKIys MEXaHMIECKUX BOJIH.



3Byk. CxopocTb 3ByKa. [ pomkocTsh 3Byka. Beicota Tona. TemOp 3Byka.

ONEKTPOMAarHUTHBIE BOJHBL. YCIOBUS H3JIy4EHHUS JJICKTPOMATHUTHBIX BOJIH.
B3aumnass opuenrtanus BektopoB E, B, V B snextpomarautHoil BosiHe. CBolicTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTpPa)XEHHE, IPEJIOMIIEHUE, NOoJspu3anus, Iudpakuus,
uHTepdepenius. CKOpOCTh 3JEKTPOMArHUTHBIX BOJIH.

[Ilkama 3JIEKTPOMAarHUTHBIX BOJH. [IpuMeHeHHe 53JIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[IpyuHIMIIBI pagUOCBA3H U TeneBuaeHU. Paguonokanus.

DIEeKTPOMArHMuTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEIbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JUAarHOCTUKAa B TEXHUKE W MEIUUUHE, pajaap,
paauonpuéMHIUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacCIpPOCTPAHEHUE MOMEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomieecs Tesio Kak HICTOYHUK 3BYKa.

Habitoienue otpaskeHus: ¥ NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepeHunu u THPpakuu MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGutoieHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOM M 4acTOTOU
KoJe0aHUil.

HccenenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE, IIPEJIOMIICHUE,
noJisipu3anus, IMPppakuus, UHTepPepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsamonnHerHOE pacnpOCTpaHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBeta. ToueUHbI HCTOYHHK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpakeHHs cBera. llocTpoeHue wu300paxkeHU
B IIJIOCKOM 3€pKaJIe.

[Ipenomiienne cBeta. 3aKkOHBI MpPENOMJICHUS cBeTa. AOCOJIOTHBIM IOKa3aTesb
npenoMiieHus. I[lomHoe BHyTpeHHee oOTpakeHue. lIpenenbHbli  yroa MOJHOrO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CinoxHblid cocTaB Oenoro cseta. LIBer.

Cobuparonre u paccenBaromiue auH3bl. ToHkas 1mH3a. OKyCcHOE paccTOsIHUE U
ONnTHYECKas CuiIa TOHKOW JuH3BL [locTpoeHue wu300pakeHHt B COOMpaIOMUX U
paccenBaromux JuH3ax. Dopmyiia TOHKOHW JIMH3bI. Y BEJIMYCHUE, 1TaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBas ontuka. UnaTepdepenius cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HAOJIOICHUST MaKCUMyMOB M MHHHUMYMOB B WHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
CcUH(a3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakusa cera. {udpakinuonHas pemérka. YcaoBHe HAOMIOJCHUS TJIABHBIX
MaKCUMYMOB IpH MaJICHUd MOHOXPOMAaTHYECKOTO CBeTa Ha AUPPAKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue ycTpoicTBa U MPAaKTUUECKOE MPUMEHEHHE: OUKH, JTyTa, oToanmnapar,



MIPOCKITMOHHBIN amnmapar, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAS ONTHKA, AUPPAKITMOHHAS
pemérka, moJIIPOuI.
Jlemoncmpayuu

[IpssMonuHeHOE  pacmpoCTpaHEHHEe, OTPaXCHHE W  MpeJIoOMJIICHHE CBeTa.
OnTuueckue npuOOpsI.

[TonHoe BHYyTpeHHEE oTpaxeHue. Mojenbs CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmronenue unrepdepeHimmy ceera.

Habmronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TonydeHnue ciekTpa ¢ TOMOIIBIO MIPHU3MBI.
[Tonydenwue ciekTpa ¢ MOMOIIBIO TU(GPAKITMOHHON PEIIETKH.
HaOmronenue nossipuzanuu CBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol
N3mepenue mokazaresns npeIoMIeHUs CTEKIIa.
Uccnenosanue cBOMCTB M300pakeHUH B JIMH3AX.
Habnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crielIHAJIBLHON TEOPUU OTHOCHUTEIbHOCTH

['paHnLIBl TPUMEHUMOCTH KJIACCUYECKOW MeXaHWkHU. llocTynaTsl criennanbHOR
TEOPUH OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEMJICHUE BpPEMEHM M COKpalIEHUE
JUTVHBI.

DHeprusi U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl € 3HEPIUEN U UMITYJIbCOM PENSITUBUCTCKON YACTHULIBI. DHEPTUS MIOKOS.

Pa3znen 7. KBantoBasi pusuka
Tema 1. Inemenmul K6aHmM o0 ONMUKU

®otonbl. Popmyna [lnanka cBsi3u dHEpruu POTOHA C €ro YaCTOTOM. DHEPrusi u
UMITYJIbC (POTOHA.

OtkpeiTiie u uccinenoBanue (ororddexra. Onbitet A.I'. CroneroBa. 3aKOHbBI
dbotorpdekra. YpaBuenue OinmTeriHa i pororddexra. «KpacHas rpaHHIIa»
dbotorddexra.

JlaBnenue ceeta. OnbiTel [1.H. JleGenera.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHnuueckue yCTpOMCTBA U  MPAKTUYECKOE TPHUMEHEHHUE: (HOTODIIEMEHT,
dhoToMaTUMK, COTHEUHAS OaTapesi, CBETOINOI.

Jlemoncmpayuu

®oT03(¢deKT Ha yCTAaHOBKE C IIMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHENTHETO GhoTodhdekTa.

Ceeronuon.

Conneunas 6atapes.



Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-4acTHIIL.
[Inanerapuas monens aroma. [loctynarel bopa. M3nydenue u nornomieHue GpOTOHOB MpU
MepEX0/Ie ATOMA C OJHOTO YPOBHS SHEPTHUH Ha Apyroi. Busel ciekTpoB. CieKTp ypOBHEN
SHEPIUM aToMa BOAOPOLA.

BonHoBbeie cBoiicTBa wactuil. Bosnbl 1€ bpoina. KopnyckyispHo-BOTHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYXIECHHOE U3TyUYCHHUE.

TexHuyeckue ycTporCTBa M NMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAJIbHbINA aHAJN3
(CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu
Monens onsita Pesepdopna.
Ornpenenenue AJIMHBI BOJIHBI J1a3epa.
Hab6nronenue nuHedyaThiX CIIEKTPOB U3ITyUCHHUS.
Jlazep.

Yyenuueckuii axcnepumenm, nabopamopmvie pabomsi
Ha6nronenue nuHelyaToro CrexkTpa.

Tema 3. Amomnoe sopo
DKCIIEpUMEHTBI,  JIOKA3bIBAIOIIUE  CIIOKHOCTh  CTpOeHUs siapa. OTKphITHE

paanoakTuBHOCTH. OmnbITel Pesepdopaa mo ompeneneHrio cocTtaBa paJdOaKTUBHOTO
u3nydenus. CBoicTBa anb(a-, OeTa-, ramma-u3nydeHus. BivsHue paguoakTHBHOCTH Ha
YKUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHAa W HeWTpoHa. HykionHas wogaens sapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anb(a-pacnaa. DJIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT Macchl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sIEp.

SAnepubiit peaktop. TepmosinepHblii cunTe3. [IpoOiieMbl U EPCHIEKTUBHI SACPHOIN
DHEPreTUKHU. DKOJIOTHYECKHE ACIIEKTHI IAEPHON SHEPIrEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroabpl  HAOMIOAEHWST M PETUCTPALMM  3JEMEHTapHBIX  YACTHII.

dyHIaMeHTaNIbHbIE B3aUMOJICHCTBUA. EAMHCTBO (hr3ndeckoil KapTHHBI MUpA.

TexHHuecKHe YCTPOICTBA W MPAKTHYECKOE INPUMEHEHHE: A03UMETp, Kamepa
Bunbcona, sigepHbIil peakTop, aToMHas omoa.
Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. JjeMeHTHI ACTPOHOMUU U ACTPOPU3UKHU
Dtamnbl pa3BUTUS aCTpOHOMHUH. [IpuKkiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE

ACTPOHOMHH.



Bun 3Bé3mHoro HeOa. Co3Be3nus, SpKue 3BE3/IbI, INIAHETHI, UX BUANMOE JBUKEHUE.

ComnHeuHast cucTteMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk 3Heprun ComHua v 3B€37. 3BE3/bL, UX
OCHOBHBIC XapaKTEPUCTUKU. JlnarpaMma «CIEeKTPaIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM ITOCIEA0BAaTEIbHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTDY JIJIS 3BE3]T TJIaBHOM
MoCJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. (CoOBpEeMEHHBIE MNPEACTaBICHUSA
O MPOUCXOKICHUH U 3BOOIMK COJIHIIA U 3BE3/. DTaIlbl )KU3HU 3BE3.

Mueunsiii [lyTs — Hama I'anaktuka. [Tonoxenue u qeuxenue CosHiia B ['anaktuke.
Tunbl ranakTuk. PaguoranakTuky u KBa3apbl. YEpHBIE IBIPBI B SIAPAX TAJIAKTHK.

Bcenennas. Pacuimpenue Bcenennoil. 3akon Xa06na. Pa3z0eranue rajakTHK.
Teopus bonbsmioro B3peiBa. PemkToBOE N3ITydEeHUE.

Macmrabnas ctpykrypa Beenennoil. MetaraiakTuka.

Hepeméunnlie mpobsieMbl aCTPOHOMUM.
Yuenuuecxue nabnooenus

HaGnronenuss HEBOOPYXEHHBIM TIJ1a30M  C  HCIOJIB30BAHHEM KOMITBIOTEPHBIX
MPWIOKEHUH JUIsl OTPEICTICHUS MTOJI0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHbIE c03Be3us1 CEBEPHOrO MOTYIIAPUS U IPKHUE 3BE3BI.

Habnronenus B Teneckon Jlynsl, mnaner, Mieunoro I[lyTu.

Oo6o01maromiee NOBTOPEHUE

Ponb ¢pu3nku U aCTpOHOMHUH B 3KOHOMHYECKOM, TEXHOJIOIMUECKOM, COLIMAaIbHON U
THUYECKON cdepax AesITeIbHOCTH 4YeJIOBEKa, pojib U MECTO (PU3MKU U aCTPOHOMHUU
B COBPEMEHHOW HAYYHOW KapTUHE MHpA, POJIb (PU3HYECKOW TEOpUH B (OPMHPOBAHUU
MPEACTaBICHU 0 (PU3NYECKON KapTUHE MHpa, MECTO (PU3UYECKON KapTUHBI MHUPA
B 00ILEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyniecTBiasieTcs: ¢ y4€ToM
CoJIep KaTeNIbHbIX MEXITPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OUOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAyYHbIA (DaKT, rumnore3a, puznyeckas BEIMUMHA, 3aKOH, TEOpHUs,
HaOJII0ICHUE, SKCIEPUMEHT, MOJEINPOBAHNE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKHE (YHKIIUH:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOpPbl M WX MNPOEKIHH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, IPOW3BOJIHBIE
AJIEMEHTApHBIX (PYHKUIMNA, TPU3HAKU TOJ00US TPEYrOJbHUKOB, OINpeleeHHEe MII0Maan
I0CcKuX (puryp u o0bEMa Te.

Buonocus: >nexTpuueckue sIBICHUS B KUBOW MPUpPOJE, KoeOaTellbHbIe ABIKECHUS
B JKMBOW IPHUPOJIE, ONTHYECKUE SIBJICHUA B KUBOU NPUPOAE, ACHUCTBUE paaUalUU
Ha )KMBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPIBIX TEI,
MEXaHU3Mbl 00pa30BaHUsI KPUCTAINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.



leoepaghus: marHUTHBIE TIONMOCA 3€MIIM, 3aJIeKU MArHUTHBIX Py, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPIACEHUN.

Texnonocua: JNWHUW  DJIEKTpOIlepenad, TEHEpaTop IEePEeMEHHOro  TOKa,
AJIEKTPOIBUTATEIb, MHIYKIIMOHHAS T1€4b, pajap, paaIuoNpruEéMHUK, TEJICBU30p, AHTCHHA,
tenedon, CBYU-meub, NPOEKIMOHHBIA ammapar, BOJOKOHHAs OITHKA, COJHEYHAS
Oatapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «Dusmka» Ha YpPOBHE CpEOHETO OOIIETO
oOpazoBanus  (0a30BBIM  ypOBEHb) OOECIEUMBACT  JIOCTHXKCHHE  CIICIYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTCIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yNbTaThl OCBOEHHUS ydeOHOro mpeamera «DU3MKa» OTpa)kKaroT
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOMN
BHYTPEHHEW MO3ULHUEN JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OPHUEHTALMM, MO3UTHUBHBIX
BHYTPEHHUX YOEXJEHUN, COOTBETCTBYIOIINX TPAJUIIMOHHBIM IICHHOCTSIM POCCUICKOTO
o0l1llecTBa, PACIHIMPEHHE S>KU3HEHHOTO OMbITA WU OIbITa JAEATEIBHOCTU B MpOLECcCe
pean3ali OCHOBHBIX HAMNPABICHUN BOCIHUTATEIBHOU NESATEIbHOCTH, B TOM YHUCIIE B
YacTHu:

1) rpa;kIaHCKOTr0 BOCTIMTAHMSA:

c(hOpPMHPOBAHHOCTh I'PAXKJIAHCKOW IMO3MIIMK 00YJaroIIerocs Kak akTUBHOIO M
OTBETCTBEHHOTO YJIcHA POCCHMCKOTO OOIIECTRA;

MPUHSITHE TPaJIUIIHOHHBIX 00111eY€eIIOBEYECKHX I'YMaHUCTHYCCKHX 5
JEMOKPaTUYCCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIBHOCTh B HHTEpPEcax IPaXKIaHCKOTO
o0IIecTBa, y4acTBOBaTh B CAaMOYIIPaBJICHUU B 00pa30BaTeIbHON OpraHU3alliu;

YMCHHE B3aUMOJICHCTBOBATh C COLMAILHBIMU UHCTUTYTaAMH B COOTBETCTBHH C HUX
(GYHKIUSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOM 1 BOJIOHTEPCKOM JIEATCIBHOCTH,

2) NAaTPHOTHYECKOTO BOCTIMTAHUS S
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;
CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B



JEATEIIbHOCTU YYEHOT0;
OCO3HAHME JJUYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUYUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUS
ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOYasl 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyiero Gu3n4eckoi HayKe;

5) Tpy10BOT0 BOCHIMTAHUS:

UHTEPEC K Pa3MYHBIM cdepam MpohecCHOHATEHOW JEATEIBHOCTH, B TOM YHUCIe
CBSI3aHHBIM C (PU3UKOW M TEXHUKOM, YMCHHE COBEPIATh OCO3HAHHBIN BHIOOp OymyIeit
poQeCCHr U pealn30BhIBATH COOCTBEHHBIC )KHU3HCHHBIC TUIAHBL;

TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHuUIO B 001acT GUUKU
Ha MPOTSHKCHUU BCEH JKU3HU,

6) 3K0JI0rH4ecKOro BOCIUTAHMSA:

c(OpMUPOBAHHOCTH IKOJIOTMUECKOM KyJIbTYpbl, 0CO3HAHHE TTI00aIbHOT0 XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

IJTAHUPOBAHKE U OCYLIECTBJIIEHUE ICMCTBUM B OKPY>KAIOIIEH Cpelie HA OCHOBE
3HAHMS LIeJIEd YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA;

Pacmmpenue onbiTa JEATEIBHOCTH HKOJIOTMYECKOM HAIPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (pHU3UKe;

7) HEeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3yYEHUS
GU3MKM  OCYIIECTBISATh  NPOEKTHYHD U HCCIENOBATENIbCKYIO  JIEATEIbHOCTD
WHIUBUIYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble joru4yeckue 1eHCTBUA:

CaMOCTOSTENbHO (OPMYIHPOBATh M aKTyaJIM3UPOBAThH MPOOJIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIIPCACIIATD HCIN ACATCIIbHOCTH, 3a/1aBATh IIaPaMCTPbI U KPUTCPHUH UX JOCTUKCHHA,

BBIABJIATH 3aKOHOMCPHOCTH M IIPOTHBOPCYHSA B PAaCCMATPUBACMBIX (1)I/ISI/I‘ICCKI/IX
ABJICHUAX

pa3pabarpiBaTh IUIAH peELICHUs] MNPOOJEeMbl C Y4E€TOM aHallu3a WMEIOIIMXCS
MaTepHAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIIBHOCTL, OLICHNUBATL COOTBCTCTBUC PC3YJILTATOB
oeiaiaM, OOCHUBAThL PUCKH HOCJ'IG)ICTBI/Iﬁ JACATCIBHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCJIOBHSX PEATbHOIO, BUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC ITPHU PCIICHHUHN ) KN3HCHHBIX HpO6J’ICM.



Bba3oBble ucciaenoBatreJabCcKHe JeiCTBUSA.

BJIAJICTh HAYYHOM TEPMHHOJIOTHEM, KIIOYEBBIMU MOHATUSIMA M METOAAMHU
(bu3nYeCKON HAYKH;

BJIQJIETh HaBBIKAMU Yy4E€OHO-HCCIICIOBATEIbCKON M TMPOCKTHON JESATEIHHOCTH
B 001acTH (DU3UKH, CITIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY MTOUCKY

METO/IOB PELICHHMS 3a7a4 (PU3UYECKOTO COAEPHKAHUS, TPUMEHEHHUIO PA3IMYHBIX METOJIOB
MO3HAHUS,

BJAJETh BUJAMH JIEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIpEeTaliY, TPeoOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYalUsX,
B TOM YHCJIE IPU CO3JaHUH YUE€OHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBS3U U aKTYaJIM3UPOBATh 33/1a4y, BbIABUTATh
TUIOTE3Y €€ pelIeHNs, HAXOUTh apTyMEHTHI JUIs 10KA3aTeJIbCTBA CBOMX YTBEPKIACHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUHN PELICHMUS;

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PEIICHUS 33aud pPe3yJbTaThl, KPUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (OpMyJIUpOBaTh COOCTBEHHBIE 3aJadyd B  0Opa30BaTEIbHOU
JESATEIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PUHKU;

JaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HaHUA MO (QHU3MKE B  NPAKTUYECKYI0  00JIACTh
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, TPEJIaraTh OPUTMHAIIBHBIE MOJX0/IbI U PELLICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undopmanmueii:

BJIQJCTh HAaBBIKAMU TMOJIy4YeHUs HHPoOpManuu (PU3NYECKOTO  COACPKAHUS
U3 HWCTOYHMKOB Ppa3HBIX THUIIOB, CAMOCTOSATEILHO OCYIIECTBIATh IIOUCK, aHAJN3,
CUCTEMATHU3AIMI0 W WHTEPIpPETAlui0 WHPOPMAMK Pa3IdIHBIX BUIOB H (Hopm
MIPE/ICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH MH(OPMAITUY;

UCIIOJIb30BaTh CPEJCTBA MH(POPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHMA
B PCIICHUMM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M  OpPraHU3AIMOHHBIX 3a/1a4
c coOmoaeHueM TpeOOBAaHUM HSProOHOMHUKH, TEXHUKH OE€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, TMPaBOBbIX M OTUYECKUX HOPM, HOPM HHGOPMAIMOHHON
0e30IacHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COJEpKaHUS B Pa3IMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HaueHUS WMHQPOpPMAIMU U 1EJEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIBbHYIO (GopMy
MIPE/ICTABIICHUS ¥ BU3YATH3alINH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC HCHCTBHS:
OCYIIECTBJISATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;
pacino3HaBaTb IIPCAIIOCBLIKH KOHCI)J'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATh KOH(bHHKTBI;



Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHMS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBa KOMAaHAHON U MHIUBUAYaIbHOM paboThI;

BBIOHMpATh TEMATUKY U METOIbI COBMECTHBIX JCHCTBUM C yU4ETOM OOIIMX UHTEPECOB,
Y BO3MOKHOCTEW Ka)XOT'0 YJICHA KOJIJICKTUBA;

MIPUHUMATH LEJIM COBMECTHOU ESATEIBHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JICUCTBUA M0 €€ IOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUW Y9aCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLEHUWBATh MAEU C T[O3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaILUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHUBHBIM.

PerynsitTuBHble yHHBepCaJbHbIe yY4eOHbIE eHCTBUA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [I03HABATEIBHYIO JAESATENIbHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTb U (POPMYJIUPOBATH COOCTBEHHbBIE
3aJ1a4u;

CaMOCTOSTENIbHO COCTaBIIATh IUJIaH PEUICHUS PAacUETHBIX M KayeCTBEHHBIX 3a/1ad,
IUIAH  BBINOJHEHMsI MpPaKTU4YEeCKOW padoThl C y4€TOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;

JienaTh OCO3HAHHBINA BEIOOP, apryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAUIIMU B 00JacTU (PU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIBTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJIJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYalldUsiM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIQJIETh HaBBIKAMH MO3HABATEILHON pedICKCHM KaK OCO3HAHUSI COBEPIIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB K OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pedIeKCUU JJIsl OIEHKU CUTYyalluu, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PELICHUS 110 UX CHUKECHUIO;

[IPUHUMATh MOTUBBI M apPTYMEHTBI IPYTUX [IPY aHAJIU3E PE3YJIbTATOB ACATEIbHOCTH;

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX [PU aHAJIN3E PE3YIIbTATOB AEATEIbHOCTH,



NpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OIITHOKH.

B mporecce mOCTIKEHHS JUYHOCTHBIX pPE3yJbTaTOB OCBOCHUS IPOTPAMMBEI
no ¢Qusuke IS YpPOBHSA CPEIHET0 O00Imero oO0pa3oBaHUsS y OOYy4YarOIMIUXCS
COBEPIIICHCTBYETCS HYMOIIMOHATBHBIH WHTEIJICKT, Tpe/Ioaratonrii
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHHS, BKIIFOYAIOIICTO CIOCOOHOCTH MOHUMATh CBOE ASMOIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON AMOIIMOHAILHOM cephl, OBITH
YBEPEHHBIM B Cce0¢;

CaMOpETYyJIMPOBAaHUA, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aalTUPOBATHCS K AMOITMOHATIEHBIM
HW3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAllM{, BKIIOYAIOIIEH CTPEMIICHHME K JOCTIXKCHUIO LEIU U
yCIexy, ONTUMM3M, HWHHUIIMATUBHOCTb, yMEHHUE JEHCTBOBAaTh, MCXOJs U3 CBOUX
BO3MOKHOCTEH;

SMIIATHUH, BKIIOYAIOMICH CIOCOOHOCTH IIOHMMATh SMOIIMOHAJIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBATh €0 MPH OCYIICCTBICHUH OOIICHUS, CTIOCOOHOCTh K COUYBCTBHIO U
COIIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHHS
C IPYTHMHU JIIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kjacce mpeaIMETHbIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U Mecto (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBl MHpPaA, B PA3BUTUH COBPEMEHHOM TEXHUKU W
TEXHOJIOTHH, B TPAKTUYECKOM JICATEIBLHOCTH JIOIEH;

YUUTHIBATh  TPAHUIBI TNPUMEHEHHS  U3YYCHHBIX  (PU3WYECKUX  MOJCIICH:
MaTepuajibHas TOYKa, WHEpIMajIbHas CUCTEMa OTCYE€Ta, aOCOJIIOTHO TBEPIOE TEJIO,
UJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUH 3apsii MPU pelieHUH (PU3NUECKUX 3a/1a4;

pacrio3HaBath (U3UYECKHE SIBJICHHS (TIPOLIECChI) M OOBICHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA W
AIEKTPOJAVMHAMHUKHA: PAaBHOMEPHOE W PABHOYCKOPEHHOE MPAMOJIMHEWHOE JBUXKEHHUE,
CBOOOJHOE TAJICHUE TeJ, JBIKCHHE TI0 OKPYKXHOCTH, WHEPIHUS, B3aWMOJCHCTBHE
ten, nuddys3us, OpOyHOBCKOE ABMIKEHUE, CTPOCHHUE JKUIKOCTEH U TBEPIBIX T,
U3MEHEeHHEe O00bEMa TeNl MNpH HarpeBaHuM (OXJIAXKIEHUM), TEIUIOBOE pPaBHOBECHE,
UCIIApEHNE, KOHJEHCAlINsl, TJIaBJICHUEe, KPUCTAJUIN3allksl, KUTIEHUE, BIIaXKHOCTh BO3/lyXa,
MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHWUM B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
rapamMeTpaMH COCTOSIHUA Ta3a B M30MPOIECcCaxX, IEKTPU3ALMS TeJ, B3aUMOACHCTBUE
3aps0B;

OTNMUCBHIBATh MEXAHUWYECKOE JIBUKEHUE, HUCMOJb3ysl (U3NYECKUE BEJIMYUHBI:
KOOpJIMHATa, MyTh, NEPEMENLIEHUE, CKOPOCTh, YCKOPEHUE, Macca Telld, CUJIA, UMITYJIbC



Tena, KWHETUYECKas »SHEprus, MOTEHIMalbHAs OJHEpPrus, MeXaHuuyeckas padora,
MEXAaHUYECKas MOIIHOCTb; IPU ONMCAHUM MPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICH
UCIIONb3YEMBIX BENUYHMH, HX OOO3HAUEHUS U €IUWHHUIBI, HAXOAUTH (QOPMYJIBL,
CBSA3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BEIUYHHAMY;

ONMCBHIBATh U3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS, UCIOJIB3YS
dusznyecKkre BEIWYUHBIL: 1aBIICHUE Ta3a, TEMIEpaTypa, CPEAHsISI KHHETUYECKasi SHEePTus
XAa0THYECKOTO  JBMKEHHUS MOJIEKYJ, CpEOHEKBaJpaTU4YHAas CKOPOCTh  MOJIEKYJ,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, paboTa rasa, K03(pQUIMEHT MOJE3HOTO
JEUCTBUS TEIUIOBOTO ABUIATEIA; MPU OMMCAHUU NPABWIBHO TPAKTOBAaTh (PU3NUECKUI
CMBICJI UCIOJB3YEMBIX BEIMYMH, UX OO03HAUEHMs] U EAUHMIIBI, HAXOAUTH (POPMYJIBL,
CBS3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMHU BEIUUHHAM;

ONMCHIBATh M3YYCHHBIC DJJIEKTPUUYECKHE CBOWCTBA BELIECTBA U JJIEKTPUUYECKUE
ABJIEHHUS (TIPOLECCHI), HMCHOJB3Yd (U3MUYECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
AIEKTPUYECKOE T0JIe, HANPSIKEHHOCTh TMOJSI, MOTEHIMAJ, Pa3HOCTh MOTEHIHUAJIOB;
IpU ONMCAHHUU MTPaBUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICI UCIOIb3YyEMbIX BEJIMYHMH, UX
0003HaYEHUsI W €AMHMIIBL, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PU3HUYECKYIO
BEJIMYUHY C IPYTHUMH BEIMYNHAMY;

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SIBICHUS, UCTIOIb3Ys (PUINUECKUE 3aKOHbI
U TPUHLUIBL 3aKOH BcemupHoro TtsroteHus, |, |l u |1l 3akonsl HeroToHa, 3aKkoH
COXpPaHEHUS MEXAHMYECKOW JHEPIrHH, 3aKOH COXPAHEHUs MMIIYJIbCA, IPUHIUI
CYNEpIO3ULIMA CHWJI, TPUHLMI PABHONPABHS HWHEPUUAIBHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUs BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpelHEe KWHETUYECKOWM SHEPrHH TEIUIOBOTO JBIXKCHHS MOJIEKYJ C aOCOJIOTHOMN
TEMIIepaTypoi, MepBbI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHHUS 3JEKTPUUYECKOTO
3apsiaa, 3akoH KysnoHa, mpu 3TOM paziuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEMaTUYeCKOE BbIPAKEHUE U YCIIOBUS (TPAHMIIBI, 00JIACTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHLMIIBI JEUCTBUS MalIMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBUS HX O€30IaCHOr0 HCIOJIb30BaHUS B IOBCEAHEBHON
KU3HH;

BBITMOJIHATH SKCIIEPUMEHTHI [0 UCCIIEIOBAHUIO (PU3MUECKUX SIBJIEHUN M MPOLECCOB
C HCIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHUU, MpU 3TOM (POpMYyIUpOBaTh
npobiieMy/3aady HW THUIOTE3y Y4eOHOrO OKCIEepUMEHTa, CcoOHUpaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000PY10BaHHUSI, IPOBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYUIECTBJISATh NMPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYUH, IPU 3TOM
BbIOMpaTh ONTHUMAJbHBIA CIHOCOO HM3MEPEHHs] M HCIOJIb30BaThb HM3BECTHBIE METOJbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHU;

MCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUECKUMH BEIMUYMHAMU C HCIIOIb30BAaHUEM
OPSIMBIX U3MEPEHHH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJIy4YeHHOW 3aBUCHUMOCTU (PM3MUYECKUX BEJIMYMH B BHUJAE TaOMUIl U TpadUKoOB, AeNaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHNUS;

co0roaTh mpaBuiia 6€30MacHOro Tpy/a MpH MPOBEICHNUHN UCCIIEIOBAHUN B paMKax
y4eOHOI0 SKCHEPUMEHTa, Y4YeOHO-UCCIENOBATENLCKOW M TMPOEKTHOM JeSATENbHOCTU



C HCTIOJIb30BAHUEM M3MEPHUTENIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemaTh pacy€THbIE 3aJjayu C SIBHO 3aJaHHON (PU3UYECKOW MOJEIbIO, UCTIOIb3YS
dbu3nUecKkue 3aKOHbl W TMPUHIUIIBIL, HA OCHOBE aHajM3a YCJIOBHS 3aJladyd BHIOMPATH
(buU3MYECKyI0 MOJIEeNb, BBIIETATh (PU3NUYECKHUE BETUYUHBI U (HOPMYJIbI, HEOOXOAUMbIE
ISl €€ pelIeHus, MPOBOAUTD PACUYETHI U OLIEHUBATH PEAIBHOCTD MOJYYEHHOTO 3HAUCHUS
(bu3MYECKON BEIUUUHBI;

peniaTh KayeCTBEHHBIC 3a/laud: BBICTPaUBaTh JIOTUYECKH HEMPOTUBOPEUYUBYIO
LEMOYKY pACCYXKICHHUM C ONOpPOM Ha U3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue IBICHUs;

UCIIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3a/lady COBpPEeMEHHbIE HH(GOPMAIIMOHHBIC
TEXHOJIOTUU [JISl TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPHPETALMU W IPEACTABICHUSA
y4eOHOM U HAyYHO-TIOMYJISIPHON MHPOPMAIUH, TOTYYEHHOM U3 Pa3IMYHBIX HICTOYHUKOB,
KPUTUYECKU aHATM3UPOBATH MOIy4aeMyr0 HHGOPMAIIHIO;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekHBIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3MKE B TIOBCEAHEBHON >KU3HU
Uit obecriedeHus 0e30MacHOCTH TMpU OOpalieHuu ¢ NpudopamMu M TEXHUYECKUMU
YCTPOMCTBAMH, JJIsi COXpAHEHHUSI 3J0POBbSI U COOJIIOACHUS HOPM DKOJOTHYECKOTrO
MIOBEJICHUS B OKPYXKAIOIIEH CPEJIC;

paboTaTh B TPYIMIE C BBHIMIOJHEHUEM PA3IMUHBIX COIMAIIBHBIX POJICH, MIIaHUPOBAThH
paboTy Tpymmbl, pPaIMOHAIBHO paclpeiessTh O0S3aHHOCTU W IUIAaHUPOBATH
JEATEIIbHOCTh B HECTAHJIAPTHBIX CUTYallUsIX, aJCKBaTHO OIICHUBATh BKJIaJ KaKJOTO
13 YYACTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpUBaeMOi poOJIeMBbl.

K xonuy obyuenus B 11 kJ1acce mpeaMeTHbIE pe3ysbTaThl HA 0Aa30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUIM:

JEMOHCTPUPOBATh Ha TMpUMeEpax poJib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHBl MHpaA, B pPA3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B NPAKTUYECKOM JIE€SITEIBbHOCTH JIFOAEH, LEJIOCTHOCTh W E€OUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS! U3YYCHHBIX (DU3MYECKUX MOJENCH: TOYSUHBIN
AIEKTPUYECKUM 3apsif, JIyd CBETa, TOUCHUHBIN UCTOYHUK CBETA, SIACpHAsl MOJEIb aToOMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO siipa MpH pelieHrnn (PU3NUecKux 3aj1ay;

pacno3HaBaTth (U3MUYECKHe SBICHUS (IPOLECChl) M OOBSCHATh MX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKM M KBAHTOBOW (DU3UKH: DJIEKTpUUECKas IPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XHWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKAa, B3aUMOJCICTBUE
MarHMuTOB, 3JIEKTPOMAarHUTHAsT UHAYKIHUS, IEUCTBUE MAarHUTHOTO IOJs HA MPOBOJIHHK
C TOKOM H JBWXKYIIMWACS 3apsll, OJICKTPOMArHUTHBIE KOJIeOAHWUS ¥  BOJIHBI,
MPSIMOJIMHEMHOE PACTIPOCTPAHEHHE CBETA, OTPAKEHHE, MIPEIOMIICHUE, HHTep(EepeHIIns,
mudpakius U TOJAPU3ANMs CBETa, AUCHEpcHsi cBeTa, (OTOdNEKTpudYecKuid 3P eKT



(potordexT), cBeTOBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEHMYATOTO CIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAS PaINOAKTUBHOCTD;

ONKCHIBATh HW3YYEHHBIE CBOMCTBAa BEUIECTBA (PJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE, JIEKTPUUECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEN) U JIEKTPOMArHUTHBIC
sBJIeHUs (IPOILIECCHI), UCTIONB3Ysd (PU3NUECKUE BEIMUYMHBL: JIEKTPUUECKUN 3apsl, cuiia
TOKa, JJEKTPUYECKOE HANpPsUKEHHE, SJIEKTPUUYECKOE CONPOTUBIEHUE, PA3ZHOCTb
NOTEHLUAJIOB, 3JIEKTPOJABIKYIIAs CUJla, pabdoTa TOKa, MHAYKIMS MarHUTHOT'O 11OJIsl, CHJIa
Awmnepa, cwia JlopeHna, WHAYKTMBHOCTh KaTyIIKH, SHEPIUs JJIEKTPUYECKOTO MU
MarHUTHOTO TOJIEH, MEPUOJT U YacToTa KoJeOaHui B KoJeOaTeTbHOM KOHTYpE, 3apsia U
ClJla TOKa B IPOLECCE TapMOHMUYECKUX DJIEKTPOMArHUTHBIX KosieOaHuil, (hoKycHOe
pacCTOSIHUE W ONTUYECKas CWJIA JIMH3bL, NPH ONHCAHUM NPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICIT UCTIONB3YEMBIX BEJIIMYMH, UX 0003HAYCHUS U €AUHUIIBI, YKa3bIBaTh
(GbopMyIibl, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEJIMYMHAMY;

ONKCHIBATh U3yYEHHBIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, UCIONb3Ys (PU3HUECKHUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTA CBETA, YHEPTHUS
Y UMITYJIC (POTOHA, IEPHUOJ] OTypacaga, SHEPIHsl CBSI3U aTOMHBIX sJI€p, PU ONUCAHUN
MPaBUJIBHO TPAKTOBATH (PM3HUUECKUI CMBICI UCTIOIb3YEMBIX BETUYHH, UX 0003HAUYECHUS U
€IMHULbI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEIUYUHY
C IpyTMMHU BEJIMYMHAMU, BBIYHCIIATHh 3HAUCHHE (PU3NYECKON BETUYNHBL;

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SIBJICHUS, UCIIOJIB3YS (PU3NUYECKUE 3aKOHBI
Y NpUHUUIBL: 3aK0H OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U MMAPAUIEIBHOTO COCIUHEHUS
IIPOBOJHUKOB, 3aKOH J[xoyns—J/leHna, 3aKOH AIEKTPOMAarHUTHOM WHIYKIIMH, 3aKOH
NPSMOJIMHEMHOIO PACIPOCTPAHEHMSI CBETA, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHBI
NpEJIOMJICHUS] CBETa, ypaBHEHUE OWHIUTEHHA s (oTodddexTa, 3aKOH COXpaHEHUS
DHEPIUHU, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXPAHEHHMS IJIEKTPUYECKOTO 3apsa,
3aKOH COXPaHEHUsI MaCCOBOI0 YHCJIA, MOCTYJaThl bopa, 3aK0H palnoOakTUBHOIO pacnaja,
Opyd 3TOM pa3iuyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIp@XEHHE U yCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

ONpPENENATh HANPABJICHUE BEKTOPA WHAYKLUMW MAarHUTHOIO IOJII IPOBOJHHKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTH M ONUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKaJlOM, TOHKOM
JIMH301;

BBIMOJIHATH SKCIIEPUMEHTHI [0 UCCIIETOBAaHUIO (PU3NUYECKUX SIBJICHUN U MPOLIECCOB
C HCIOJIb30BAHUEM IMPSMBIX, U KOCBEHHBIX M3MEpPEHUMN: MpU 3TOM (POpMyIHpOBaTh
npoOiemy/3aaqy W THIOTE3y Yy4eOHOTO OKCIIEPUMEHTa, CcoOUpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUsL, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYIIECTBIISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PUZNYECKUX BEIMYUH, IPU 3TOM
BbIOMpaTh ONTHUMAJbHBIA CIOCOO HM3MEPEHMs] M HCIOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHU;

UCCJIEIOBaTh 3aBUCUMOCTU (U3UYECKUX BEIUYMH C HUCIOJIb30BAaHUEM MPSMBIX
U3MEpPEHU: TpPU HATOM KOHCTPYUPOBATh YCTaHOBKY, (DHUKCHUPOBATh PE3YJIbTAThHI
MOJTyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUJAE TaONHIl U TpadUKOB, J1€1aTh



BBIBOJBI 11O pE3YyJIbTaTaM UCCIICA0BAHUA;

coOmro1aTh paBuiIa 6€30MacHOTO TPyAa MPU MPOBEICHUU UCCIIEIOBAHUN B paMKax
y4eOHOI0 SKCIEPUMEHTa, Y4YeOHO-UCCIENOBATENLCKOW M TPOEKTHON JEeSTEIbHOCTU
C UCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0BAHUS;

pemaTh pacy€THbIC 3a/1aud C SIBHO 33JaHHOM (PU3MYECKON MOJIENBIO, UCIOJIb3Ys
bu3nueckue 3aKOHBI W TMPHUHIMIIBI, HA OCHOBE aHAlM3a YCJOBHUS 3a/1aud BBHIOUPATH
bu3nYECKyI0 MOIEIb, BBIACIITH (PU3MUECKUE BEIUYUHBI U (DOPMYITbI, HEOOXOAUMBIE IS
€€ pelIeHHUs], TPOBOJAUTh PACUETHI U OLICHUBATH PEAJIBHOCTh MOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEITMYNHEI;

pelmarh Ka4yeCTBEHHBIE 3a/aud: BBICTPAUBATHh JIOTUYECKU HENPOTUBOPEYUBYIO
LIETIOYKY pACCYKICHHM C OINOPOM HAa U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHUS;

UCIIOJIb30BaTh IMPU PEHICHUH Y4YeOHBIX 3a7a4 COBPEMEHHbIE WH(OpMALMOHHBIE
TEXHOJIOTUH JUIsl TIOWCKA, CTPYKTYpHUPOBAHUS, HWHTEPIPETALUU W IPEICTABICHUS
y4e0HOI U HAyYHO-TIOMYJIAPHON HH(DOPMAINH, TOITYYEHHOU 13 pa3InYHbIX HICTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOJTy4yaeMyt0 HHPOPMAIHIO;

OOBSACHATh NPHUHLMMBI JEUCTBHUS MalIUH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3nnyaTh yCIOBUS UX O€30MaCHOTO MCIIOIb30BAHMS B TIOBCEAHEBHOM )KU3HH;

OPUBOJUTH MPUMEPHI BKJIaJa POCCHUMCKMX U 3apyOekHBIX YUEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, B 00BACHEHHE MPOLECCOB OKPYAIOIIETO0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS TO (PU3MKE B IOBCEIHEBHOM >KU3HU
Ui obecrieyeHust 0e30macHOCTH NpuU OOpallleHHu ¢ NpudopamMu U TEXHUYECKUMHU
yCTpoMCTBaMH, JJIsi COXpPAHEHHsI 3/I0pOBbS M COOJIIOAECHHUS HOPM 3SKOJIOIMYECKOIo
MOBECHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMIIE C BHIMOJIHEHUEM Pa3IMUHbIX COLMABHBIX POJIEH, MIIaHUPOBATh
paboTy Trpynmbl, palMOHAIBHO paCHpEeAeNATh OO0S3aHHOCTM W IUIAHMPOBATH
JEATENIBHOCTh B HECTAHIAPTHBIX CUTYalMsIX, aJACKBAaTHO OLEHMBATh BKJAJ KaXJO0TrO
U3 YYACTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBaeMON TPOOIIEMBI.



TEMATHYECKOE INIAHUPOBAHUE!

10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUIBI 1€ATEILHOCTH
pa3/iesioB U TEM [TporpammHoe conepxanue
/o YacoB 00yJarommxcsl

y4eOHOro npeaMera

Pa3ue.11 1. ®u3zukan METOAbI HAYYHOI'O MO3HAHUA

1.1 | ®usuka u METOIbI 2 ®duznka — HayKa o MPUpPOJIE. N3yuyenune HayyHbIX (AIMIUPUUECKUX U
HAyYHOTO MIO3HAHUS Hay4anpie MeTOIbI TO3HAHUS TEOPETHUYECKHX ) METOJIOB ITO3HAHUS
OKPY’KaIOIIEero MHUpA. OKPYXAaIOIEro MUpa.
Pounb skcniepuMenTa u Teopun OO6cyxaeHue rpaHul] MPUMEHUMOCTH
B MPOIIeCCe TTO3HAHUS TPUPOIBI. (bU3MYECKUX 3aKOHOB U TEOPHIA.
DOKCHEepUMEHT B (PU3HKE. PaGoTa B rpyrire mo noaroToBke
MopenupoBaHue PU3NYECKUX KOPOTKHUX COOOIIEHUI O POJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuHblie (hU3UKN B HAYKE U B TPAKTHUECKOMN
runote3sl. Ou3ndecKkue 3aKOHbI U NESITEIbHOCTH JIIOJIEH.
Teopuu. ['paHuUIIbI IPUMEHUMOCTHU JleMOHCTpaIusi aHAJIOTOBBIX H
busnueckux 3aKoHOB. [IpuHIIU U (QPOBBIX U3MEPUTEITHHBIX MPUOOPOB,
COOTBETCTBHUSI. KOMITBFOTEPHBIX TATYNKOB.
Ponw u mecTo dpusuku OcBoeHne OCHOBHBIX TPUEMOB PaOOTHI
B (POPMHUPOBAHUY COBPEMEHHOMN ¢ nudpomoii 1aboparopueit o Gpusnke
Hay4YyHOU KapTUHBI MUDA,
B TIPAKTUIECKOM JEATEITHHOCTH JIFO/ICH
Wroro o pazaeny 2

! HpI/I pa3pa60TKe pa60qel71 mporpaMmMsbl B TEMaTUYCCKOM INIAHUPOBAHUU YYTCHBI BO3MOXXHOCTHU HCIIOJIB30BAHUSA 3JICKTPOHHBIX (L[I/I(l)pOBLIX) 06paBOBaT€HLHI:IX
PECYPCOB, SABIAIOIINUXCA y‘-IC6HO-M€TO)_II/I‘-IeCKI/IMI/I MarepuaiaMu, COACPIKAHNUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCILCTBY 00 O6pa30BaHI/II/I.




Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTB) U
YCKOPEHUE MaTEPUAIIbHON TOUYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELICHUN U CIIOKECHUE
CKOpOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE
IIPSIMOJIMHENHOE JIBUKECHHUE.
I'padmku 3aBUCUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS, ITYTH U
MePEMENICHUS] MATEPUAIBHON TOUKHU
OT BPEMEHHU.

CBobOosHOE MajieHue. Y CKOpeHue
CBOOOTHOTO Ta/ICHMUSI.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
10 OKPY>KHOCTH C IMOCTOSIHHOU T10
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JINHEWHASI CKOPOCTb.
ITepuon u yacTora oOparieHusl.
[lenTpOCTpEMHUTENBHOE YCKOPEHHUE.
TexHuuyeckne yCTpoucTsa u

[IpoBeneHnEe SKCIEPUMEHTA: U3YyUYCHHE
HEPaBHOMEPHOIO JIBUKEHHUS C LIETBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOUJEHHBIMU TEJIOM

32 IIOCJIEIOBATEIbHBIE PABHBIC
MPOMEKYTKHA BPEMEHU MIPU
PaBHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO0 TOPU30HTAJIBHO.
OOBbsicHEeHNE OCHOBHBIX IPUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauy IBHKECHHUS; U
yCJIOBUHM WX O€301M1aCHOTO
UCITOJIB30BAHUS B TOBCEHEBHOMN
AKU3HH.

Pemenune pacu€THbIX 3a71a4 € ABHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C HCIOJIb30BAHUEM OCHOBHBIX (POPMYIT
KUHEMaTHKU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMaTHYECKUX
BEJINYMH OT BPEMEHHU

JUIS PABHOMEPHOTO




MPaKTUYECKOE TPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSIZIOB,
LIENHbIE U peMEHHBIE TIEpeaun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKECHHUSL.

Pacnio3naBanue pu3nueckux siBIeHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JIBIDKEHHUE, CBOOOHOE MaJIcHUE TEII,
JBUKEHHE 110 OKPY>KHOCTH.

Omnucanre MEXaHUYECKOTO ABMXKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, IYTh,
nepeMenIeHne, CKOpoCThb, YCKOPEHUE.
Pabora B rpynnax npu miaHUpOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMaIUHU IO TEME

2.2

JInHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHuun
Cynepro3uunu cuil. Bropou 3akoH

HeroToHa mis MarepuanibHOM TOYKH.

Tpernii 3akoH Herotona

JUISl MATEPUATIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSATOTECHMUS.
Cuna tsxectu. llepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHEHME Macc B3aUMO/ICHCTBYIOIUX
Te.

N3yueHne 3aBUCUMOCTH CHJTBI
YIPYTOCTH OT AehOpMaIiK; CPAaBHCHHE
CHJT TPEHUS TIOKOSI, KaUYeHUS U
CKOJIBKCHHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
UCCJIEIOBaHHE 3aBUCUIMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE
U pE3MHOBOM 00pasiie, OT UX




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

Tpenue. Bunpl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuina tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U cuja
Tpenus nokosi. Koapdunment
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHHUH TEJIA B )KUJIKOCTH
WM rase.

[locTynarensHo€E U BpalaTebHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [lnedo cunsl. YcnoBus
paBHOBECUS TBEPIAOIO TEA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopMaiim; u3ydeHue JIBKEHUS
Opycka 1o HaKJIOHHOM TIIOCKOCTH;
HCCIIeIOBAaHNUE YCIIOBUN paBHOBECHS
TBEPJIOTO TeJla, UMEIOIIETO OCh
BpaIlCHHUS.

OOBsacHeHHe 0cOOEHHOCTEN
PaBHOMEPHOTO ¥ PAaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JTBIKCHUS,
CBOOOHOTO MaJCHMS TEJI, IBIKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX IPUHITUIIOB
JIEHCTBUS MOAIIUITHUKOB U UX
MPaAKTUIECKOTO PUMCHECHHUS.
OOBsiCHEHUE IBUXKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJAECIBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMHKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX OTIBITaX M OKpYKaromekh
KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GpU3NYECKUX MPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHHEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO




tarorenus, I, II u 11l 3akonsl HeroTOHA,
MIPUHITUIT CYNIEPHO3ULIMU CUJI, TPUHITUIL
PaBHONIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCYUETA

2.3

3aKOHBI COXpPAaHCHHUA B
MCXaHHKE

Nmnynec MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEpHATBHBIX

TOYCK. HMHy.TIBC CHJIbI 1 UBMCHCHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabora cnnbsl. MOIITHOCTE CHIIBL.
Kunetnueckas sHeprus
MaTepHaAIbHON TOUKHU. Teopema
00 M3MEHEHUN KNHETHYECKOMN
SHEPTUU.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas 3HEprUst ynpyro
nehopMUPOBAHHOMN NIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3H MTOBEPXHOCTH 3EMIJIH.
ITorenuanpHbIC U
HEIMOTCHIIMaIbHbBIC CHJIBI. CBS3b
pabOThI HEMOTECHITUAIBHBIX CHII
C U3MEHEHHUEM MEXaHUYECKOM
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPTUH.

Ynpyrue u Heynpyrue

[IpoBeneHnE SKCIEPUMEHTA: U3YyUYCHHE
a0COJIFOTHO HEYNIPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCIIEIOBAHHE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHMYECKON IHEPTUH TeNa

Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO
KTyTa.

OreHka a0COJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MepeHul (PU3NIECKUx
BEJIMYUH.

Pemienne pacuéTHbIX 3a71a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemienne kauyecTBEHHBIX 3a/1a4

C OMIOPOM HA U3YUYEHHBIC B Pa3eiie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (UBUYECKUE SBIICHUS.

Onucanue MEXaHU4eCKOro ABUKEHUS C
UCII0JIb30BaHUEM (PU3HUECKUX BEJIUYHH:
UMITYJIbC T€J1a, KHHETUYECKAasi SHEPTHsl,




CTOJIKHOBEHUS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONEP, NPy KUHHBIN
IIUCTOJIET, ABUKECHUE PAKET

NOTEHLMAIbHAs SHEPTUSl, MEXaHUUECKAs]
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOILECCOB U
SIBJICHUH C UCIOJIb30BAaHUEM 3aKOHA
COXPAaHEHUS MEXaHUYECKOU DHEPIUH,
3aKOHA COXPAHEHUs UMITYJIbCA.
OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS U MMPAKTHUYECKOTO
IIPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOJOMET, KOIEP,
IIPYKUHHBIN TUCTOJIET.

OOBbsicHEHUE ABMXKEHUS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHE BETUUUHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHne npu MOArOTOBKE
COOOIIIEHUH O TPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH 151
MOMCKA, CTPYKTYPUPOBAHHS,
MHTEPHPETALUU U IPEICTABICHUS
uH(pOpMaluU, KPUTUYECKUHN aHan3
noyiy4aemMoi uHpopMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
VCCIICIOBAHUN 3aBUCUMOCTEN
(bu3MYEeCKUX BETMYNH, MPOBEPKA
IPEJIOAKEHHBIX TUIIOTES

Hroro no pazneny
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Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TEOPUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISPHO-KNHETHYECKON
TEOPUU U UX OMBITHOE 0OOCHOBAHHUE.
bpoyHOBCKOE BHXKEHUE.
Huddysus. Xapakrep ABUKCHHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
Bemiectsa. [loctositHHas ABoraspo.
TerutoBoe paBHOBECHE.
Temmneparypa u €€ nsmepeHue.
[Ixamna remneparyp Llenscus.
Mogenp ueajapLHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIEATBHOIO ra3a.
AOGcoioTHas TeMreparypa Kak Mepa
CpeHEN KNHETUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3akoH JlansToHa. M30mpoiieccol

[IpoBeneHne >KCIIEpUMEHTA!
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHUil 00bEMa KOMHATBI, TaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEW;
UCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIUYMH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBUIN TEPMOMETpa U OapoMeTpa u
YCJIOBUHM WX O€30IMaCHOTO
UCITOJIb30BAHUS B IOBCEIHEBHOM
KU3ZHHU.

Pacno3naBanue pu3M4eCcKuxX sIBJICHUM

B YUE€OHBIX ONBITAX U OKPYXarolen
*Ku3HH: Tuddy3usi, OpOyHOBCKOE
JIBI)KCHUE.

OnucaHue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PUZNYECKUX
BEJIMYMH: JJABJICHHUE raza, TEMIEepaTypa,
CpeIIHssI KWHETUYeCKas SHEePIrus
Xa0THYECKOIO JBUKEHUS MOJIEKYIL,
CpeAHEKBAAPATUYHAS CKOPOCTh




B UJICAJIbHOM Ta3€ C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYJL.

AHanu3 GU3NYECKUX MPOILECCOB U
SIBIICHUM ¢ ucmnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEU
KMHETUYECKOW SHEPTUH TETIIIOBOTO
JIBMDKCHUST MOJICKYJT ¢ a0COJIFOTHOM
TEMITEpaTypOH.

Perienne pacu€THbIX 33714 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
nosnoxennit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmax npu mjiaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETAIIUN
pPE3yJIbTATOB OMBITOB U AHAJIA3E
JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU
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TepmoauHaMHu4ecKas CucTeMa.
BryTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CITOCOOBI €€ M3MEHEHHS.
KonuuectBo TemnoTsl 1 pabora.
BrayTpennsisi 3Heprusi 0ofHOATOMHOTO
HealbHOro ra3a. Buabl
TeIUIoNepeIaun: TEIIOIPOBOIHOCTD,
KOHBEKIIUS, U3JIyYEHHE. Y JeIbHAs
TEIUIOEMKOCTD BEIIeCTBA.

[IpoBeneHNE dKCIIEPUMEHTA: U3MEPEHUE
YACIBHOMN TEIIOEMKOCTHU BEILIECTBA.
OreHka a0COJIIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJINYHH.

N3yuyenue mojeneit mapoBoil TypOUHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEaKTUBHOIO IBUTATEIIS.

OOBbsiCHEHUE IPUHIUIIOB JEHCTBUS U
yCJI0BUI 0€3011aCHOTO UCIIOJIb30BaHUS




KonuyecTBo TEMIOTHI

IIpH TEIUTONEpeaye.

[TonsiTe 06 amrabaTHOM IpoIIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMUKH K U30TIPOIIECCaM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopo¥ 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccoB

B IPUPOJIE.

TennoBbie MamuHbL. [IpUHIUTIEL
NEeUCTBUS TETJIOBBIX MAaIlIUH.
[IpeobpazoBanus sHEPTrUU

B TETUIOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Huxn Kapuo u ero ko durueHt
[IOJIE3HOTO JCHCTBHA.
DKOJIOTHYECKHE TTPOOTIEMBI
TEIJI09HEPT € TUKHU.

TexHuyeckue ycTponcTsa U
NPaKTUYECKOE MPUMEHEHUE:
JIBUTATENIb BHYTPEHHETO CTOPAHUS,
OBITOBOH XOJIOIUIIBHUK,
KOHJULIMOHED

B TIOBCE/THEBHOI JKU3HU JIBUTATENS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOMJIbHUKA, KOHTUITMOHEPA.
Omnucanue CBONCTB TEJ U TEILJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3nueCKrX BETMYMH: JaBJICHUE rasa,
TEeMIEpaTypa, KOJIMYECTBO TEILIOTHI,
BHYTpPEHHSIS1 SHEPrusi, paboTa rasa.
Pemenuie pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3MKH U
TEPMOIMHAMUKH.

Pemennie kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE B pa3Jielie
«MonexynsipHast pusuka u
TEPMOJMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSI.

PaboTa B rpynmax npu ananmse
JTOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMaIUH TI0 TeMe




3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooGpazoBaHue 1 KOHICHCALIHS.
Hcnapenue u xunenue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTH BO3Ayxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATYPhl KUTICHUSI OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuaKue
kpuctaiibl. COBpeMEHHbIE
Marepuansl. [lnaBienue n
KpUCTAJIM3anus. Y AebHas TEMI0TA
iaienus. Cyomumanus.
YpaBHEHHUE TETUIOBOrO OajaHca.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEIIbHOM BIIAYKHOCTH BO3yXa.
Onenka aOCOIIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIECKUX
BEJINYHH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BIIAJKHOCTH

HabGnronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TJIABJICHUS] KPUCTAJUIMYECKOTO
BEIIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHI O€30MaCHOTO UCTIOIh30BAHUS

B MOBCEIHEBHOM JKU3HU TUTPOMETDA,
[ICUXPOMETPA, KAIOPUMETPA.

N3ydyeHne TEXHOIOTUI NOITYyYECHUS
COBPEMEHHBIX MATEPHUAIOB, B TOM YUCIIE
HAaHOMAaTEpPHUAJIOB.

Pemienune pacu€THbIX 3a71a4 € ABHO
3QTaHHOM (PU3HYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenre kauecTBEHHBIX 3a/1a4

C OIIOPOY HAa U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SABJICHHUS T10 TEME.




Pacnio3naBanue Gpu3nuecKux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
KU3HU: AepopMarus TBEPBIX Tell,
HarpeBaHue 1 OXJIaXJIECHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB ¥ (POPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl TIOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIPETALUU U
npeJcTaBiIeHUs] HHpOpMaLMK [IPH
MOJIFOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJMHAMUKHU B TEXHUKE

U TEXHOJIOTUSIX

Hroro no pazgeny 24
Paznen 4. DinekTpoAMHAMUKA
4.1 | DnekTpocTraTuka 10 OnexkTpuzaums Teil. dnektpuuecknid | [IpoBeneHne 3KkcriepuMenTa: U3MEPEHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKY,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
3aKOH COXpaHEHUS AJICKTPUIECKOTO
3apsja.

BzaumopeiicTBre 3aps10B. 3aKOH
Kynona. ToueuHblid 371€KTPUYECKUI
3apsi. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka abCOJIIOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEN U3MEpEHUN (HU3NIECKUX
BEJINYHH.

N3ydyeHne NnpuHIUIIOB 1EUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydeHne npruHIUIOB NEUCTBHS




Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnmu
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpoCcTaTuyecKoro
nons. [lorenunan. Paznocts
NoTeHIManoB. [IpoBogHuKY 1
JADJICKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JlusnexTpryeckas NpOHULIAEMOCTb.
OnekrpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOIO KOHIEHCATopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
AJIIEKTPOCKOIL, AIIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJICHHUE IEKTPONprUOOpOB,
KOHJEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTPyUHBIN IIPUHTED

U yCJIOBUH 0€30MacHOro MpUMEHEHUs

B [IPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOTO
MIPUHTEpA.

PaccmoTpenme pusnyecknx oCHOBaHUMN
ANEKTPOCTATUYECKOU 3aIUTHI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Pemenune pacu€THeIX 3a71a4 C IBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyIT IEKTPOCTATUKH.

Pelmenne Kka4eCTBEHHBIX 3a/1a4

C OIIOPOU HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (prU3HUECKUe
SBJICHHSI DJIEKTPOCTATUKHU.
Pacno3naBanue pu3n4eCcKux sIBJICHUM
B YUE€OHBIX ONBITAX U OKPYXaroLen
KU3HU: SJICKTPU3ALIMS TEl,
B3aMMOJIEICTBHE 3apsAA0B U OOBSICHEHNE
HX Ha OCHOBE 3aKOHOB U (hopMyJI
ANEKTPOCTATUKH.

OnucaHne U3y4eHHBIX CBOMCTB
BEILECTBA U JIEKTPUUYECKUX SIBJICHUI

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUYECKHI 3apsiz,
HaIpsKEHHOCTD DJIEKTPUYECKOTO OIS,




MOTEHIINAJ, Pa3HOCTh OTEHIIMAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 GU3nYEeCKUX MpOIECCOB U
SBJICHUM C UCIIOJIb30BaHUEM
(bu3MYEeCKUX 3aKOHOB: 3aKOHA
COXPAHEHMUS IIEKTPUUECKOTO 3apsia,
3akoHa Kymnona.

PaboTa B rpynmax mpu aHanuse
JIOTIOJITHUTEJIbHBIX HCTOYHUKOB
MH(pOpMAIU U TOJTOTOBKE COOOIIECHUMA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KalolleH >KU3HU U MPUMEHEHUHU
WX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax
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DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. ctounnku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napasuiesIbHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexTpuieckoro Toka.
3akon J[xxoyns—JIenia. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHue dKCIIEpUMEHTA: U3YUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJIC ucTouHMKa TOKA U €ro
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIOICHHUE IIEKTPOJIN3A.

Orenka aOCOJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJTUYMH.

OObsicHEHUE PUHITATIOB ACHUCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AIEKTPOOCBETUTEIHHBIX MPUOOPOB,




DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTHBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUISl TIOJTHOU (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPBIX METAIJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEpaTypHl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUN TOK B pacCTBOpPAX U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTpOHI/ITI/I‘-IeCKaH AUucconuranms.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CamocTosITeNbHBIN U
HECAMOCTOSTEIIbHBIN pa3psL.
Moumnus. [1na3ma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA COMPOTUBJICHUS,
BaKyyMHOT'O JIM0JIa, TCPMUCTOPOB U
($hOoTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JINOJIOB, TaJIbBAHUKH.

Pemenne pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
BJICKTPUYECKUN TOK.

Pacno3naBanue pu3M4eCKUX SBJICHUM
B YUCOHBIX ONIBITaX U OKPYKAIOIICH
YKU3HU: JIEKTPUUECKAs IIPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHanu3 3MEKTPUYECKUX SIBIICHUU U
MPOLIECCOB B LEMAX MMOCTOSSHHOTO TOKA
C MCIOJIb30BaHHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEA0BATEIBHOTO U NTAPAJLICIIBLHOTO
COEMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyins-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBJICHUMN

C MCIIOJIb30BaHUEM (PHU3HUCCKUX
BEJIMYUH: DJICKTPUYECKUUN 3apsl, CUJIa
TOKa, 3JICKTPUUECKOE HAINPSKEHNUE,
AIEKTPUYECKOE COMPOTUBIICHHUE,




MPaKTUYECKOE TPUMEHEHUE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
WMCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN AUO/,
rajibBaHuKa

pa3HocTh notenuuanos, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanne HHPOPMAITHOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIIUU U
MpeACTaBICHNS] HHPOPMAIINH TTPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHU U
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazaeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME




11 KJIACC

HaumenoBanue
No KonnuecTBo OCHOBHBIC BUIBI I€ATEIILHOCTH
pa3/iesioB U TeEM [TporpammHoe conepxanue
/o 4acoB 00yJarommxcsl
y4eOHOTO0 MpeIMeTa
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHoOe noJe. 11 ITocTosTHHBIE MATHUTHI. [IpoBeneHrEe SKCIIEPUMEHTA: U3YUEHUE

QHGKTPOMaFHHTHaSI
WHAYKOWA

BzaumoelicTBHE TOCTOSIHHBIX
MarouToB. MarHuTHoe 1oJie.
BekTop MaratuTHOM MHAYKIUH.
[TpuHLMI cynieprno3uuuu
MarHMTHBIX TTojaeH. JInnuu
MarHuTHOM MHAYKIuK. Kaptrna
JIMHUN MarHUTHOW MHIYKIIUU MOJIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHo€e 1oje NpoOBOJHUKA

¢ TokoM. KapTrHa nuHul MHAYKIUN
MarHUTHOTO MOJIS JJIMHHOT'O
MPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaunmopericTBre NpoOBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ Moayb U
HanpasieHue. JIBrxeHue
3apsKEHHOM YaCTHUIIbI

MAarHUTHOTO ITOJIS1 KaTYIIKH C TOKOM;
WCCIIEIOBAHNE JEUCTBUS ITOCTOSTHHOTO
MAarHATa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SABJICHUSA
AJIIEKTPOMATHUTHON MHIYKIIMH.
OreHka a0COJIFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicHEeHNE NPUHLUIIOB ACHUCTBUS U
YCIIOBUIA 0€30MaCHOT0 MPUMEHEHHUSI
IIOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHuTOB, JJIEKTPOABUTATEN,
YCKOPUTENEH 3JIEMEHTAPHBIX YACTHIIL,
WHAYKIIMOHHOM TIE€YH.

Pemrenue pacu€THbIX 3a1a4

Ha IpUMEHEeHHE POPMYII TEMBI
«MarauTtHoe noJie. DIEeKTpOMarHuTHas
WUHIYKLUSD.

Pemenne kayeCcTBEHHBIX 3a/1a4

C OIIOPOU Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE




B OJJHOPOJIHOM MarHUTHOM TIOJIE.
Pabota cumnsl Jlopenna.

SIBrIeHME DIEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW UHIYKIUU.
DNEKTPOJBIKYIIAS CUJIA UHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOMN
uHaykuuu @apanes.

Buxpesoe aiekTpuueckoe 1mose.
DIIEKTPOABHKYIIAS CUJIA UHIYKIIUU
B MMPOBOJIHUKE, IBUKYILEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MAarHUTHOM TIOJIE.

IIpaBuio Jlenua.

NunykTtuBHOCTSL. fABIICHUE
CaMOMHIYKIINH. DJIEKTPOIBUKYIIAS
CUJIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKU
C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
ANEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS NI€Yb

ABJICHHS TeMbI « MarHUTHOE TOJIE.
DIIEKTPOMAarHUTHAS! UHIYKLIHSD).
OnpeneneHre HanpaBJIEHUs BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, CHIIBI AMIIEpa
u cwibl JIopeHna.

Pacno3znaBanue Gpu3nueckux sBJICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
YKU3HU: B3aUMOJICHCTBUE MArHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIEMCTBUE MarHUTHOTO MOJISl Ha
IIPOBOJIHUK C TOKOM M JIBHOKYLIUICS
3aps.

AHan3 3JIeKTPOMarHUTHBIX SIBICHUI
C MCHOJB30BAHUEM 3aKOHA
AIEKTPOMAarHUTHOW MHIYKIIMH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AJEKTPOMAarHUTHBIX
SBJICHUH C UCITOJIb30BAaHUEM
(bU3MYECKUX BEJIMYUH: UHIYKIHUS
MarHMTHOTO MOJisA, cujla AMrepa, cuiia
JlopeHua, UHAYKTUBHOCTh KaTYIIKH,
HHEPTHUA FNEKTPUUIECKOTO U MArHUTHOTO
MoJIen

Hroro no pazaeny
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebatenbHas cuctema.
CB00OOIHBIE MEXAaHUYECKUE
konebanus. ['apmMoHnueckue
kojebanus. [lepuon, yactora,
aMIIuTyAa 1 (paza KkoaeobaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTnyeckui MasTHUK.
YpaBHeHHE rapMOHHYECKUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE 2JIEKTPOMATrHUTHBIC
KOJIcOaHUs B UICATbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXy MEXaHUYECKUMU U

QJICKTPOMAIroHuUTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUs YHEPTHH B UJCATBHOM
K0JIe0aTeIbHOM KOHTYPE.
IIpencrasienue o 3aTyXarommx
Kosie0aHusX. BeIHYKIeHHBIS
MEeXaHUYeCcKre KoJIeOaHus.
Pe3onanc. BeiHyX1eHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNs.
IlepeMeHHBIN TOK.

CunycouanbHbIi IEPEMEHHBIN TOK.

HccenenoBanne mapameTpoB
K0JIe0aTEIbHOM CUCTEMBI — IEPUO/IA,
JaCTOTHI, AMIUTATYABI U (a3bl
KoJieOaHuM (MIPY>KUHHBIN W/WUIU
MaTeMaTUYECKUM MasiTHUK).
HaOmronenue 3atyxaromux KojaeOaHu.
HccnenoBanue CBOMCTB BHIHYKJIEHHBIX
KoJIeOaHU.

Habmronenue pezonanca.

IIpoBeneHue 3KCEpUMEHTA:
UCCJIEIOBAHNUE 3aBUCUMOCTH TIEPHOJIa
MaJIbIX KoJieOaHul rpy3a Ha HUTH

OT JUTMHBI HUTH ¥ MAacChl TPY3a;
MCCJIEIOBAHKE MTEPEMEHHOTO TOKA

B IIETTH U3 TTOCJIEIOBATEIHHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIIKH
U pe3UcTopa.

OreHka aOCOFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIeCKux
BCJTUYMH.

OOBsICHEHUE TPUHITATIOB ACHCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
AJIEKTpoIiepeaay.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO




MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpancdhopmarop. IIpousBoacTso,
nepeaayda u noTpedsieHue
ANEKTPUYECKON IHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIpU ITPOU3BOACTBC 3JICKTPOIHCPIUH.

KynbTypa ncnonbs3oBaHust
AJIEKTPOIHEPTHUM B OBCEITHEBHOU
JKU3HU.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE MPUMEHEHUE:
AIEKTPUYECKUN 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
aJeKTponepeaay

3aJIaHHOMN (PU3UIECKON MOJIEITBIO

C UCIIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyJI, ONTHUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIeOaHusl.

Omnucanre MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCTIOIb30BaHUEM (DU3UUECKUX
BEJIUYMH: TICPUOJ ¥ 4aCTOTa
KoJIeOaHu, aMITuTy1a U paza
KOJICOaHM, 3aps)l U CHJIa TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTHCHIBAFOIIIHEC
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaboTa B rpynmnax rnpu miaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3YNBTATOB OIBITOB, U AHAJIN3E
JOTIOJTHUTETHBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.2

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJIHEI

Mexanuyeckue BOJIHbI, YCIOBUS
pacnpocrtpanenus. [lepuos.
CKOpOCTh pacnpoCTpaHEHUs U
nnuHa BoHbL. [lonepeunbie n

N3yuenue oOpazoBanus u
pacnpoCcTpaHEHUS TOTIEPEYHBIX U
POAOTBHBIX BOJIH.
Habmonenue otpaxxeHus




IIPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. BeicoTa Tona. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.

Y cnoBus n3ny4eHus
AIIEKTPOMArHUTHHIX BOJIH. B3anmHas
opueHTaIus BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBOIICTBA AIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUe, NPEJIOMIICHUE,
nossipuzanus, audpaxius,
uHTepdpepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHue JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLIMTIBI paTUOCBSI3U U
TeneBuaeHUs. Paninonokanus.
DNEeKTpOMarHUTHOE 3arpsi3HEHHE
OKPYKaIOIIEH CPEIbI.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBasi IMAarHOCTHUKA

B TEXHUKE U MEAULIMHE, paaap,

U TIpEeNIOMIICHHUSI, UHTEP(EPEHITUU U
T paKIui MEXaHUYECKUX BOJIH.
HabGnronenue cBsizu TpOMKOCTH 3ByKa U
BBICOTHI TOHA C AMIUIUTYIOM U
4acTOTOM KoJieOaHUM, 3ByKOBOTO
pE30HaHca.

HccnenoBanne CBOWCTB
AJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, MOJIAPU3aLNs,
nudpakuys, MHTEphEpeHIIHS.
N3yyenue ycaoBui U3ITy4EHUs
AJIIEKTPOMATrHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BeKTopos E, B,

U B DJIEKTPOMArHUTHOU BOJIHE.
N3ydyeHne npuMeHeHus
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHEHUE IPUHIUIIOB AEHCTBUS U
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenue pacu€THBIX U Ka4€CTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONUCHIBAIOIIINE




panuonpuéMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBU-neup

pacnpocTpaHeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue nHGHOPMALIMOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHHUS, UHTEPIPETALNN U
MpeICTaBICHNs] HHPOpMaLIUU

MIPU OATOTOBKE COOOIICHUI

00 MCTIOJIb30BaHUH HJIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCcCUU

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKPYKaIOIIEH CPEIBI.

PaboTa B rpynmnax npu mjiaHupoBaHUH,
MPOBEICHUH U UHTEPIPETALIMU
PE3YNbTATOB OIBITOB M AHAJIN3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

I'eomerpuueckas onTuka.
[IpsamosnHENHOE PaCcIPOCTPAHEHNE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. ToueuHbI HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoenue
M300paKeHU B MIIOCKOM 3epKalie.
IIpenomiienue cBeta. 3aKOHBI
npesIoMJIeHUS cBeTa. AOCOIOTHBIN
nokaszaresb npesnomiieHus. [lonHoe

N3ydenue sBII€HNs TIOJHOTO
BHYTPEHHETO OTPAKEHMUS, €r0
IIPUMEHEHUS B CBETOBOJIE.

N3yuyenne Moaenen MUKpOCKOIIa,
TEJIECKOIIa.

ITonmydyeHue criekTpa ¢ IOMOILBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
M3mepenne nokasaress NpeaoMIICHUS
CTEKJIA.

HccnenoBanue cBOMCTB H300paxeHHI




BHYTPEHHEE OTPaKCHHUE.
[IpenenpHBIN yroi MoaHOTro
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcust cBera. CoXHBIN COCTaB
oemnoro cBeta. LIBer.

Coluparolue 1 pacCeuBaroIIne
nuH3bl. ToHKas nH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JuH3ax. Dopmyia
TOHKOW JIMH3bI. Y BEJINYCHUE,
JIaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPUYECKOMN ONITUKH.

BonnoBas ontuka. UaTepdepenus
cBeta. KorepeHTHbIC HCTOYHUKH.
VYcnoBust HaOMIOIEHN S MAKCUMYMOB
U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH(a3HbIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus csera. AudppakumoHHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCHUMYMOB TP TaJI€HUU
MOHOXPOMATHYE€CKOTO CBETA

Ha TUPPAKITUOHHYIO PEIIETKY.

B JINH3aX.
OObsicHEHUE IPUHIIUAIIOB ACHUCTBUS U
yCIIOBUI 6€30MacHOTO MPUMEHEHHUS
OYKOB, JyTibl, hOTOAMNIApaTa,
MIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOTA, BOJIOKOHHOU
ONTHKH, TUPPAKIMOHHOW PEIIETKH,
HOJISIPOUAA.

Pemenune pacu€THeIX 3a71a4 C IBHO
3aIaHHON (PU3HYECKON MOJAEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI T€OMETPUYECKON ONTUKH.
[Toctpoenue u onucanue N300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOW JINH30M.

PaccMmoTtpenue nipenenos
IPUMEHUMOCTH T'€OMETPUUYECKOIN
OITHKM.

Pacnio3naBanue Gpuznyeckux siBICHUN
B OITIBITAX U OKPYKAIOLIEH KU3ZHMU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJIOMIICHHUE,
uHTephepeHIus, TMPpaKuus U
NOJISIpU3aLUs CBETA, JUCIIEPCHS CBETA.
N3yuenue ycnoBuid HAOIHOICHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE




[Tonapu3zanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE PUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKIIMOHHBIN arapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PEIIETKA,
MTOJISIPOU T

OT JBYX CUH(DA3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

YcnoBue HaOMIOEHUS TTIABHBIX
MaKCUMYMOB IIpY MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha AU(QPaKIMOHHYIO PEHIETKY.
AHaJIN3 ONTUYECKUX SIBIICHUM

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PAaCIPOCTPAHEHHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMJIEHUS CBETA.
OnucaHue ONTUYECKUX SIBJICHUI

C UCTIOJIb30BAHUEM (PU3UYECKHUX
BEJINYMH: OKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JIMH3BI

Hroro no pazneny

24

Pa3nen 3. OcHOBBI cieNMAJILHO TEOPUHM OTHOCUTEIBLHOCTH (1as1ee — CTO)

3.1

OCHOBBI CITETUATBEHOUN
TEOpUH
OTHOCHUTEIBHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIaCCUUECKOM MEXaHHUKH.
IToctynartsl ciequaibHON TEOPUU
OTHOCHTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OHHINTENHA.

OTHOCHTEIBLHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH U COKPALICHUE JIJTWHBI.

Pemrenne xauecTBEHHBIX 3a71a4

C OMOPOW Ha U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTUH JJIs1 IOMCKA,
CTPYKTYpHUPOBAHUS, HHTEPIPETAIIUU U
peACcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
Mexanuku u ocHoBax CTO




DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJICOM PEISTUBUCTCKOM
YaCTULIbI. DHEPTHUS [TOKOS

Htoro no pazaeny

Pa3znen 4. KBantoBas pusuka

4.1

DNEeMEHTBI KBAHTOBOMU
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
SHEpPruu (POTOHA C €ro YaCTOTOM.
DHeprus 1 UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbotorddexra. ONbITHI

A.T". CroneroBa. 3aKOHBI
dbororddekra. YpaBHeHUE
OuinmTenHa s hotoddexra.

«Kpacnas rpanuna» dpotodddexra.

JlaBnenue cBeta. OMbIThI

I1.H. JIcOenena.

XHUMHYECKOE JCHCTBUE CBETA.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
dhoTo311eMEeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBEeTOIUO/]

Habmronenue gpotoaddexra

Ha YCTAaHOBKE C IMHKOBOM IIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbororddexra.

OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: poTodeMeHT, (POToaaTUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCJIOBUM UX 0€30MaCHOTO MPUMEHEHHUSI
B IIPAKTUYECKOM KU3HU.

Petienne pacué€THbIX 33714 C SIBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C HCTO0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpPMYJT KBAHTOBOM OTITHKHU.
Pemienne kauyecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacnio3naBanue Gpuznyueckux siBICHUIN
B y4€OHBIX OMBITAX:




dhoToanekTpudeckuii 3phexT, cBeToBOE
JaBJICHHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SIBIICHUH ¥ TPOIIECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMYUH: CKOPOCTH AIEKTPOMArHUTHBIX
BOJIH, JJTHHA BOJHBI ¥ YACTOTA CBETA,
DHEPTUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Monens atoma ToMmcoHa. OTBITH
Peszepdopaa no paccessHuro
a-yactul. [manerapHas Mozenb
aroMma. [loctynarel bopa.
W3nydenuie u noriomieHne GoToHOB
MIpY MEPEXOJIE aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CIEKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BomnoBBIE cBolicTBa yacTHl. BOJIHEI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CnoHTaHHOE U BBIHYKJIEHHOE
W3JIy4YCHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIM aHAIU3
(cmekTpockon), 1a3ep, KBAaHTOBBII
KOMITBIOTED

Nzyuenne monenu onsita Pesepdopaa.
IIpoBeneHue 3KcriepuMeHTa

10 HaOJIFOJIEHUIO JINHEWYATOr0 CIEKTPa.
OneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3nIecKux
BEJINYMH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETaApHOM MOJIETU aTOMa, MOJIETTU
aroma bopa.

N3yuyenue ciekTpa ypoBHEN SHEPTUU
atToMa Bozopoaa. OObsiCHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
0e301acHOro MPUMEHEHHUSI
CIEKTPOCKOTA, Jla3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pemenne KkayeCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHMS 110 TeMe «CTpoeHue aToMay.




Pacnio3naBanue Gpu3nuecKkux sBICHUN
B yU€OHBIX OMBITaX: BOSHUKHOBEHUE
JIMHEWYATOr O CIIEKTPa U3ITy4YCHUS.
AHaM3 KBaHTOBBIX IPOLIECCOB U
SBJICHUM C HCII0JIb30BAaHUEM
IIOCTyJ1aTOB bopa

4.3

ATOMHOE IO

DKCIEPUMEHTHI, TOKA3bIBAIOIIIHEC
CII0)KHOCTBH CTPOCHHUS SIPA.
OTKpBITHE PATHOAKTHBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
PaOAKTUBHOTO U3ITyYCHUS.
CsoiicTBa anb(da-, 6eTa-,
ramMma-u3nydenus. Biusane
PaMOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA ¥ HEUTPOHA.
Hyknonnas moaens spa
['eiizenbepra-MBaneHko.

3apsna sapa. MaccoBoe 4uciIo sapa.

N3oTtomnsl.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHBIN OeTa-pacnai. ["'amma-
U3ITydeHHE. 3aKOH PaIMOAKTHBHOTO

pacnana.
OHeprus CBsI3U HYKJIOHOB B SIIPE.
SlnepHblie CHIIBI.

N3ydeHnne 3KCrIepuMEeHTOB,
JTIOKa3bIBAIOIINX CIIOKHOCTh CTPOCHHUSI
aTOMHOTO f]Ipa.

HccnenoBanye TPEKOB YacTHUIL

(10 roToBBIM (oTOrpaPuUsIM).
N3yuyeHue siAepHbIX CUIL, IIEPHBIX
peaklMii CHHTE3a U paciaja,
TEPMOSIICPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOW MOJENH sIIpa
['eitzenOepra-MBaneHko.

OObsicHEHUE yCTpOIICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BunbcoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIyYCHHbIE 3HaHMS, B T.4. O 3apse
¥ MaccOBOM YHCJIIE sipa.
Pacno3naBanue pu3MUecKux SIBICHUM
B yU€OHBIX OMBITaX U B OKPYXKaroleil
’KU3HH: ECTECTBEHHAs U HCKYCCTBEHHAs
PaAMOaKTUBHOCTb.




JledekT mMacchl sapa.

Snepnbie peakuuu. Jlenenue u
CUHTE3 sJIEP.

S nepnpii peaktop. TepMosiaepHbIi
cunTes. [Ipobiaembl U mepCceKTUBbI
AJIEPHON SHEPrETUKH.
DKOJOTUYECKUE ACIIEKTHI SJIEPHOM
DHEPIETHUKH.

DJleMeHTapHbIC YacTULbl. OTKpBITHE
MO3UTPOHA.

MeTtonapl HAOIIOACHUS U
pPETUCTPALIUU JJIIEMEHTAPHBIX
YaCTHII.

DyHIaMEHTaAJIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECKO KapTHUHBI MUpA.
TexHnueckue ycTpomucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoOa

Onucanue KBaHTOBBIX SIBJICHUU U
ITPOLIECCOB C MCIIOJIB30BAaHUEM
bu3NYECKUX BETUYHH: TEPHO/T
MOJIypacIaia, SHEPTHs CBA3U ATOMHBIX
anep, neexT Macchl spa.

AHaJIN3 NPOUECCOB U SBJICHUM

C UCITOJIb30BAHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPAaHEHHUS
AIEKTPUYECKOTO 3apsAia, 3aKOH
COXpPaHEHMSI MacCOBOI'0 YHCIIA,
noctynarsl bopa, 3aKkoH
PaIOaKTUBHOIO PacIaja.

VYyacTue B paboTe Kpyrioro croia
«DyHaamMeHTanbHbIE B3AUMOIEHCTBHUS.
EannHcTBO pu3nyueckoid KapTUHBI
MHUpPay.

Hcnonb3zoBanne MHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIS IOUCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIMU U
npecTaBiIeHus] HOOPMaLUK TPU
MOJTOTOBKE COOOIICHHI O MPUMEHECHUH
3aKOHOB KBAaHTOBOU (PM3UKHU B TEXHUKE
Y TEXHOJIOTUSAX, DKOJIOTMUYECKUX
aCIeKTax sJIEPHON SHEPreTUKH

Hroro o pasgemny

15




Pa3znen 5. JieMeHTHI aCTPOHOMMH U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3maoro Heba. Co3pesaus,
SpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIUMOE JBHKCHUE.

ConHeyHas cucreMa.

Connne. CollHeUHass aKTUBHOCTb.

Ncrounuk sneprun CoJiHIA U 3BE3N.

3BE3/bl, UX OCHOBHBIE
XapakTepucTuku. Jlnarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTBY». 3BE3IBI TJIAaBHOU
MOCJIEA0BATEIbHOCTH. 3ABUCUMOCTD
«macca — CBETUMOCTbY» JIJIs 3BE3]T
TJIAaBHOM MOCJIEA0BATEIBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O MPOUCXOKICHUU U IBOJIIOLUN
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3.

Muneunsii [1yts — Hama ["anakTuka.
[Tonoxenue n asmxenue CoiHIA

B ['anaktuke. TUIlbl raJakTUK.
Pannoranaktvku u KBazapsl.
YépHblie AbIpHI B SIpaX FaIAKTHK.

IToaroroBka cooOIeHM 00 dTanax
Pa3BUTHSL ACTPOHOMMH, O TIPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUU
aACTPOHOMMH, O METOJIaX MOJIyYEHUS
HAaY4YHBIX aCTPOHOMHWYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMMUH.

N3ydenne COBpEMEHHBIX
MIPEJICTABICHUI O MMPOUCXOXKICHUHN U
sBosroI CoJIHIa U 3BE3L.
N3ydeHue TUIIOB rajlakTHK,
pPaIMOTAIAKTUK U KBa3apoB.
N3yuenne nBUXKEHUSI HEOECHBIX Te,
ABOJIIOIMH 3BE311 U BeceneHnou,
MPOLIECCOB, MPOUCXOISIIMX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOM cpefe,
MacTabHOW CTPYKTYphl BeeneHHOI.
OObsicHeHue pacimpenns Becenennou
Ha OCHOBE 3akoHa Xa00:a.
[ToaroToBKa K 00CYKIECHUIO
HEpEIISHHBIX MTPO0JIeM aCTPOHOMHUHU.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM I'1a30M

C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH I ONIpeACIICHUS




Bcenennas. Pacimpenne
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennmkroBoe
U3IIy4YEHUE.

MacuitabHast CTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie npobiemsl

MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3iusg CeBepHOro noymapus

U ApKUE 3BE3BL.

[TpoBenenue HaOIIOICHUH B TEIECKOII
Jlynsbl, miianer, Mieunoro IlyTu.
YyacTre B JUCKYCCUHM O HEPELIEHHBIX
npobyieMax aCTpOHOMHHU

aACTPOHOMUU
Hroro o pazgeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | O6o6maroiee 4 O0600uIeHne 1 cucTteMaTu3anus VYyacTue B IUCKYCCHUU O POJIH (PU3UKH
MOBTOPEHUE CoJIepKaHus pa3/iesioB Kypca Y aCTPOHOMUU B Pa3JIMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3HMKa U TEPMOJTUHAMUKAY,
«QnexktpoauHamukay, «Konebanus
Y BOJIHBD, «OCHOBBI CHEUAIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBast pusnkay, « QIeMeHTHI
aCTPOHOMUU U aCTPOPUZUKIY.
Ponb ¢pu3uku v acTpoHOMUU B
AKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COLIMAJIBHOM M 3THUYECKOU cepax
JEATEIbHOCTH YEJI0BEKA, POJIb U
MeCTO (PU3UKHU ¥ AaCTPOHOMHHU

B COBPEMEHHOW HAYYHOM KApTHHE
MUpa, 3HaYCHUE ONUCATENBHOM,

JIeSATCIBHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyeCcKoi KapTUHBI MUpPa B Py
COBPEMEHHBIX MPEICTABICHUMN

O MPUPOJIE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX MOHSTHH, GPU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca GU3HKU
10-11 xnaccos




CUCTEMATU3UPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
($bu3nYeCcKoil TEOpUH, POJib
(U3HYECKON TEOPHH B
dbopMHUpOBaHUU NPEICTABICHUN
0 (pU3UYECKOM KapTUHE MHUpPA, MECTO
(bu3nYeCcKOil KapTUHBI MUpPa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUMN O IPUPOJIE

HTtoro no pa3geny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




