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Pabouas mporpamma mo yueOHOMy mpenMery «®Puszuka» (0a30BbIii YPOBEHD)
(mpeametHas oOnacTh «EcTecTBEeHHO-HAy4HbIE MPEAMETH») pa3paboTaHa Ha OCHOBE
dbenepanpHolt paboueil mporpaMMmbl 1Mo ydeOHOMy mnpenmery «®Dduszuka (6a30BbIN
YPOBEHB)» W M BKIIOUAET TMOSCHUTEIBHYIO 3alHiCKy, COJep)KaHue OOyudeHus,
IUIAaHUPYEMbIE  pe3yibTaThl OCBOEHHUS MPOrpamMMmbl MO  (PU3MKE, TEeMaTUYECKOe
IUTAHUPOBAHHUE.

[losicHutenpHas 3amucka OTpaXkaeT OO0IIMEe LEeNM U 3aJadd u3ydeHUus (U3UKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHUIOK K €ro M3y4eHHIO0 O0ydaroluMHKCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakKe MOAXOAbl K OTOOpYy CoAepKaHHs, K
OTIPEJICIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Copmepxanne OOy4deHHsI PpacKpbhIBa€T COJAEp)KATEIbHBIC JIHHUHM, KOTOPBIC
npeaiaraloTcs Juisi 00s3aTeNIbHOTO M3YYEHUs B KaXKJIOM KJlacce Ha YPOBHE CPEIIHEro
o011iero oOpa3oBaHusl.

[InanupyeMble pe3yiabTaThl OCBOCHHS MPOTrpaMMbl 10 (DHU3WUKE BKIIOYAIOT
JMYHOCTHBIE, METallpeJIMETHBIC Pe3yJbTaThl 3a BECh NEPHOJ] OOyueHHS Ha YPOBHE
CpeIHero o0miero oopa3oBaHus, a TakKe MPEAMETHBIE JOCTHKEHHUS 00ydaronierocs 3a
Kbl T0J1 00yUeHUS.

HOACHUMTEJ/IbBHAA 3AIIMCKA

[Iporpamma o ¢pusuke 6a30BOro ypoBHs Ha YPOBHE CPEIHEr0 00I1ero 00pazoBaHUsI
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOECHUS OCHOBHOM
oOpazoBarenbHOI Tporpammel, npenacraBieHHbix B PI'OC COO, a Takxke ¢ yuyérom
benepanbHOM paboyeil mporpaMMbl BOCIUTAHUS U KOHLETILIUH MPENoAaBaHusl y4eOHOTO
npeamera «®Puszukay B 00pa3oBaTesbHBIX opraHuzanusx Poccuiickoit denepanuu,
pealn3yIoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Coneprxanue mporpaMmsl 1o PU3KUKE HAMPaBIEHO Ha (POPMUPOBAHUE €CTECTBEHHO-
Hay4YyHOU KapTuHbI MHpa obydarommxcs 10-11 kmaccoB mpu oOyueHun ux ¢GuU3NKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATENIbHOCTHOro moxaxoxa. I[Iporpamma mo
¢uszuke coorBeTcTBYeT TpeboBaHusiMm PI'OC COO Kk mMIaHUPYEMBIM JTUYHOCTHBIM,
NpeAMETHBIM U METalmpeAMETHBIM pe3yjbTaraM OOy4YeHHUs, a TaKXke YUYUThIBACT
HEOOXOJMMOCTh pEau3alliid MEXIPEAMETHbIX CBA3€ (U3MKH C EeCTEeCTBEHHO-
HAayYHbIMU Y4YEOHBIMH TpeAMeTamMu. B Hell onpenensitorcs OCHOBHBIE LEIU U3y4YEHUs
(bU3UKY HAa YPOBHE CPETHETO O0IIEro 00pa3oBaHus, IIIAHUPYEMBIE PE3yIbTaThl OCBOCHUS
Kypca (U3HKHU: TUIHOCTHBIC, METANPEAMETHBIC, IPEAMETHBIC (Ha 6a30BOM YpPOBHE).

[Iporpamma mno (hu3mKe BKIIIOYALT:

MJIAaHUPYEMBIE pe3yJbTaThl OCBOEHUsS Kypca (U3MKU Ha 0a30BOM YPOBHE, B TOM
YuClie IPEAMETHBIEC PE3YJIBTATHI IO T01aM 00yUYEHUS;

cozepkanue yueonoro npeamera «duzuka» no rogam o0yyeHUsl.

[Iporpamma 1o ¢u3uke MOKET ObITh MCIOJb30BaHa YUUTENSIMU KaK OCHOBA JIJIS
COCTaBJICHMsI CBOMX pabouux nporpamm. Ilpu pazpaborke paboueil mporpammbl



B TEMATHYECKOM TUIAHUPOBAHHUM JTOJKHBI OBITH YUTEHBI BO3MOXKHOCTH MCIOJIb30BaHUS
ANIEKTPOHHBIX (IUGPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIIOMIMXCSA y4eOHO-
METOAMYECKMMU MaTepuanamu (MyJIbTUMEIUHHBIE IPOTPAMMBI, JJIEKTPOHHBIE YYEOHUKH
U 3aJaYHUKH, DJCKTPOHHbIE OWONMOTEKH, BUPTyalbHbIE Ja0OpaTOpUHU, HUTPOBBIC
IPOrpaMMbl, KOJJICKIIMU HU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIIUMU
TUIAKTHUECKUE BO3MOXKHOCTH HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TE€XHOJIOTHIA,
COJIEp>KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOATENILCTBY 00 00pa30BaHUU.

[IporpamMma mo (u3MKe HE CKOBBIBAET TBOPYECKYI0 HWHHULMATUBY YyUYUTENEH H
MPENIOCTABIISIET BO3MOXXHOCTD IS PEaU3allMd PA3JIUYHBIX METOJAMYECKHX IOJIXO0JI0B
K OpraHu3anuud oO0y4deHHs (U3HMKE MpPH YCIOBHHM COXPaHEHHUs 00s3aTENbHON dYacTu
COJIep KaHMs Kypca.

du3nKa KaKk Hayka O HauOojee OOIIMX 3aKOHAX MPUPOJbI, BBHICTYMAsl B KAYECTBE
y4eOHOIr0 IpeIMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHUU 00
okpyxatomeM wmupe. IKoabHBIH Kypc QU3HKH — CUCTEMOOOpa3yrouui ais
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIBbKY (PU3NYECKHE 3aKOHBI JIEKAT B
OCHOBE IMIPOLIECCOB M SIBICHHWH, H3y4yaeMbIX XHUMHEWU, Ouosorueu, Qusnyeckoin
reorpadueit u actpoHomueil. Mcnosb3oBaHWEe UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKUX
3HAHMM ONpenensieT XapakTep M pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOTMM B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOECHHUS KOCMOCA, IIOJIYYEHUSI HOBBIX MaTepUalOB
C 3aJaHHBIMU CBOWCTBaMU M Jpyrux. M3yueHue (puU3MKM BHOCUT OCHOBHOM BKIJIAJ
B (QopMUpOBaHHME  €CTECTBEHHO-HAyYHOM  KAapTUHBI  MHpa  OOydYaromuxcs,
B (POpMUPOBAHUE YMEHUI MPUMEHATh HAYYHBIA METO]I TO3HAHUSI IPU BHIMOJIHEHUHU UMU
y4eOHBIX UCCIICIOBAHMI.

B ocHOBY kypca hu3uku 1151 ypOBHS CpEIHETO 00IIero o0pa3oBaHus MOJIO0KEH Pl
UJel, KOTOPbIE MOXKHO PACCMATPUBATh KAK MPHUHIIUIIBI €r0 MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUHM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuan M3 BCEX pa3/eioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca Gpusuku oObeIuHEH
BOKpPYI (¢usnyeckux Teopuid. Benymum B Kypce sBisgerca (popmupoBaHHE
IIPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzauus mnpeamnojaraeT HCIOJIb30BaHHE
TYMaHUTApHOTO MOTEHIMaNa (GU3NIECKON HAYKH, OCMBICJICHHE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIlECTBa, a TaKXe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U
AKOJIOTUYECKUMHU MTPOOTIEMaAMHU.

Hoesn npuknaomoii nanpasnennocmu. Kypc ¢usuku mnpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercsi IoCPEACTBOM BBEJICHUS dJIEMEHTOB COJIEP KaHMs,
MNOCBSALIEHHBIX JKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKH M TEXHOJIOTH, a TakKe OOCYXJIEHHUS NpoOJeM palMOHAIbHOIO
IPUPOIONIOIB30BAHUS U KOJOTHYECKON OE30IMaCHOCTH.



CrepXKHEBBIMU 3JI€MEHTaMH Kypca (HU3UMKM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3zoBaHusl SBJISIOTCS  (usnueckue Teopuu (dhopMHpOBaHUE MPEACTABICHUIM
O CTPYKTYpE MOCTpOCHHs (U3MUYECKON TEOpUH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJE, FPAHUIAX MPUMEHHUMOCTU
TEOPUA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0/T B Kypce (PU3UKU peann3yercs MPexie BCEro 3a
CUu€T OpraHu3alii SKCIEPUMEHTAIBHON NIeaTeNIbHOCTH oOydaromuxcs. s 6a3oBoro
YpOBHS Kypca GU3UKH — 3TO UCIIOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U TaOOPATOPHBIX PabOT, KOTOPHIE B MporpaMmMme 1o ¢pusnke 00beAMHEHbBI
B OOIIHI CIIMCOK YYCHUYECKHUX MPAKTHUECKUX paboT. Brinenenre B yka3aHHOM IepeuHe
7abopaTopHbIX pabOT, MPOBOAUMBIX JJII KOHTPOJIA W OILIEHKH, OCYIIECTBIISIETCS
y4acTHUKaMU 00pa30BaTebHOTO IMpoliecca UCXOAS U3 0COOEHHOCTEN IUIaHUPOBAHUA U
ocHallleHus kabunera ¢pusuku. [Ipu 3ToM obecrieunBaeTcsl OBJIAJEHUE 00YUYaIOIIUMHUCS
YMEHMSIMH  NPOBOJUTh KOCBEHHBIE HW3MEPEHUS, MCCIEAOBAaHUSA 3aBHUCHUMOCTEH
(bu3NYECKUX BEIMYNH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacu€THRIX M KaueCTBEHHbIX 3a1a4. [Ipu
3TOM JUIsl Pacdy€THBIX 3aJad MPHOPUTETOM SBISIOTCA 3aladdl C SIBHO 3aJaHHOMN
¢u3nyecKoil  MOJAENBIO, TO3BOJSIOIIME  IMPUMEHATh  U3YYEHHBbIE 3aKOHBl U
3aKOHOMEPHOCTH KakK M3 OJIHOTO pasjeia Kypca, TaKk U WHTETpUpys 3HAHHS U3 Pa3HBIX
pazaenoB. [ KaueCTBEHHBIX 3a7jad MPUOPUTETOM SIBJISIOTCS 3aJaHUsl Ha OObsICHEHUE
NpOTEKaHUsl (PU3NYECKUX SIBJICHUI U MPOIIECCOB B OKPY’KAIOIIEH >KU3HM, TpeOyrolue
BbIOOpA (PU3HUECKON MOJENH [T CUTYallud MTPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TtpedoBanusmu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecreyeHunto yueOHOro rpoiiecca 6a30Bblil YpoBEHb Kypca (U3HKU Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUs JOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOro KaOuHeTa (U3UKU
WIM B YCJIOBUAX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuneTe Gpu3uku J0JDKHO OBITH HEOOXOAUMOE J1abopaTOpHOE 000PYI0BAHHE
JUTSL BBITIOJIHEHMSI YKa3aHHBIX B MporpaMMe Mo (U3MKE YYEHWUYECKUX MPAKTHUECKHUX
paboT U IEMOHCTPAIIMOHHOE 000pY0BaHUE.

JlemoHCTpannonHoe o0opyaoBaHue (PopMUpyercs B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY MEPEUUCICHHBIX
B IporpamMme Mo (pU3MKe KIIOYEBBIX JEMOHCTpPALUi ISl UCCIEIOBAaHUS HM3y4aeMbIX
SIBJICHUI U TPOIIECCOB, YMIUPUIECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe oOopymoBaHWE NI YYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopMupyeTcsi B BUJE TEMAaTHIECKIX KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe O JHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaThyeckue KOMIUIEKTHl J1a00opaTOpHOTO
000pyIOBaHUS TOJIKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUH aHAJIOTOBBIX
U 1U(POBBIX NMPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX H3MEPHUTEIbHBIX CUCTEM B BUJIE
U POBBIX JabOpaTOpHUid.

OCHOBHBIMU LENSIMA  M3y4eHHs (u3uku B oO0HIEM 00pa30BaHUU  SABISIFOTCS:

(dopMupoBaHHE MHTEpEca M CTPEMJICHUS OOYydaloluXcs K HAYYHOMY U3y4EHHUIO
NPUPOIbI, Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;



pa3BUTHE TPEACTABICHUNH O HAYYHOM METOJE TMO3HaHUuA H (POpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

(GopMupOBaHHE HAay4YHOTO MHPOBO33PEHUS KaK pe3yibTara HM3y4YEHUS OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHWEe YMEHUN OOBSCHATH SBJICHUS C HCIOJIB30BAHHEM (HU3UICCKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dopMupoBaHrHE TPEACTaBICHUA O ponu (QU3UKKA JUIST  Pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHrne »TUX Lenell 00ecneuyrBaeTcsl pEUlIeHUEM CIEAYIOMMX 3a1ad B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEHETO 00IIero o0pa3oBaHus:

npuUOOpEeTeHHe CUCTEMbl 3HaHUK 00 oOumX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (DU3UKY, IEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI ACTPOPU3UKHY;

dopMupoBaHHE YMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHHS i OOBSICHEHUSA
buznueckux SBICHUW B TMPUPOAEC U ISl TPUHATUS TPAKTUYECKUX PEIICHUM
B IIOBCE/IHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pELIEHMs Pa3/IMYHBIX 3aJad C SIBHO 33JaHHON (hU3MUYECKOM
MOJIEJIbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3JaHIE (PU3NUECKON MOJIENH,
aJICKBaTHOM YCIIOBUSIM 3a/1a4u;

NoHUMaHue GU3NUECKUX OCHOB U MPUHITUIIOB ACHUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTHUECKHUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEICHUS
bu3nYeCKUX HKCIEPUMEHTOB, aHaIN3a U MHTEPIpEeTalud HHPOPMAIIH, ONpEeAeTICHUs
JIOCTOBEPHOCTH TOJIYYEHHOT'O pe3yibTara;

CO3/IaHME YCJIOBHM JUISL Pa3BUTUSL YMEHUW NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHETO OOIIETro
obpaszoBanust otBoautTcss 136 wacoB: B 10 kmacce — 68 wacoB (2 waca B Hemeno),
B 11 xmacce — 68 yacoB (2 Jaca B HEJEINIO).

[Ipenyiaraemsliii B iporpamMme 1o Gu3uKe nepeyeHs J1a00paTOPHBIX U MPAKTHYECKUX
paboT SBIIAETCS pEKOMEHAOBAHHBIM, YUUTENb JeJIaeT BBIOOP MPOBEIECHUS Ta00PaTOPHBIX
palboT U OMBITOB C YUETOM MHIUBUIYaJIbHBIX 0COOEHHOCTEN 00yUYaoInXCsl.

JItobast paGouast mporpaMma JOJKHA TMOJHOCTHIO BKIIIOUATh B C€0Sl COMEep KaHUE
JTAHHOM MPOTPaMMBI TI0 (PU3HKE.

B otaenbHbIX ciydasx Kypce ¢pu3uku 0a30BOro ypoBHSI MOXKET U3y4daThes B 00bEMe 204
yaca 3a aBa roga oOyuenus (3 4 B Hememo B 10 m 11 wmaccax). B atom ciyuae
yBeIu4MuBaeTcs He MeHee ueM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIIOJIB3YETCSl YUUTEIEM
JUTST M3YYECHHSI BOIIPOCOB, TECHO CBS3aHHBIX C BHIOpaHHBIM TpoduieM oOydeHus, H
YBEIMYMBACTCS YUeOHasl Harpy3Ka, OTBOJAMMAs Ha U3yYCHHE MEXaHUKU, MOJIEKYISIPHON
GU3MKN W SJIEKTPOAMHAMUKH, 3a CU€T pacIIMpeHHs] dYuciia JTabopaTopHBIX padoT
HCCIIEIOBATENILCKOIO XapaKTepa U YPOKOB PEIIEHUSI KAYECTBEHHBIX U PACUETHBIX 3a/au.



COAEPKXAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUA

@dusnka — Hayka o npupoze. HaydHnele METOABI IO3HAHUS OKPYXKAIOLIEro MUpA.
Poub 3xcniepuMeHTa 1 TEOPHH B IPOIecce TO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MopgenupoBanue Qu3MUeCKUX SABJICHUM U mpoueccoB. HaydHble runoresbl.
dusnueckre 3aKOHbl U TEOPUHU. ['paHHIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb 1 Mecto Gpusuku B GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTHUHBI MUpa,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHanorosble U IU(PPOBIE UIMEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE JATUUKU.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBrmxkeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHUS. Cructema
orcuéra. TpaekTopus.

[Tepememnienue, CKOPOCTh (CPeAHSISE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHOW TOYKH, HMX MPOECKIUMH HA OCH CHUCTEeMbl KoopauHat. CloxeHue
MEPEMELICHNUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNpSAMOJIMHEHHOE JBWXeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUSI, TyTU U MEPEMEIICHUST MaTepUabHON
TOYKH OT BPEMEHH.

CBoboaHOe majieHre. Y CKOpeHHue CBOOOTHOTO TTaJICHUSI.

KpuBonunennoe asmxeHue. [[BuKeHHe MAaTEpUaIbHOM TOUKH IO OKPYKHOCTH C
ITOCTOSTHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHENHAsA CKOPOCTh. [lepuon n
yacToTa oOpateHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CHUAOMETp, JIBHXKCHUE
CHapSJI0B, IIETIHbIC U PEMEHHBIC MepeIayuu.

Jlemoncmpayuu

Mogenb cuctemMbl OTCY€Ta, WUIIOCTPALUS KHHEMAaTUYECKHX XapaKTEPHUCTHUK
JIBUKCHHSL.

[IpeoOpazoBanue ABMKEHUH C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenune pgBudkeHUs Tena, OpOIIEHHOTO TOJ VYIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

HarmnpaBnenue ckopoCcTH Mpu IBUKEHUU TTO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol

N3yyeHne HEpaBHOMEPHOTO JBW)XEHHUS C I1EIbIO0 ONPESICHUS] MIHOBEHHOMN
CKOPOCTH.

HccnegoBanne  COOTHOIICHHWS  MEXKAY  MYyTAMH, MPONUIECHHBIMH  TEJIOM
3a OCJIeJ0BATEIbHBIE PABHBIC TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JABHUKEHUU
C Ha4YaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenue nABWKEHUS IIapUKa B BSI3KOW KUIAKOCTH.

N3yuenue nBuxeHus Tena, OpoueHHOro ropu30HTAIBHO.

Tema 2. lunamuxa

[Iprammn otHocurensHOCTH ['anuies. [lepBeiii 3akoH HproTtona. MHepunanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cuil. Bropoil 3akoH HproToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3aKkoH BceMupHOro taroreHus. Cuia tsokectu. [lepBast kocMudeckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (Tokosi, ckoibxkeHUs, kadeHus). Cuna Ttpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUs U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIIPOTHUBIICHUS IIPH IBMYKEHUU TeJIa B )KUIKOCTH UJIH Trase.

[TocTynarenbHOE U BpaliaTelibHOE JIBHXKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpauieHus. [lnedo cunbl. YcimoBus paBHOBECHS
TBEPJOIO TeJa.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE ITPUMEHCHUE: MOAIMITHUKY, IBUKECHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue uHEpIUN.

CpaBHEeHUE MacC B3aMMOICMCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yckOpeHHOM NOAbEME U NIJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHS TBEPIOTO Tea. Buabpl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Nzyuenue npmxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI  YIPYTOCTH, BO3HHUKAIOIIUX B IMPYXUHE H
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

Hccnenosanue ycinoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHHUS.



Tema 3. 3axonsl coxpanenus 6 MexaHuke

NmMnynbc MaTepuanbHOM TOUKH (Tesia), CUCTEMbl MaTepHAIbHBIX TOYEeK. Mmysbe
CWIbl M M3MEHEHUWE HWMIyJibca Tela. 3aKOH COXPAHEHUsT HMIyJibca. PeakTuBHOE
JIBUYKEHUE.

Pa6Gora cuiibl. MOIIHOCTE CHJIBL.

Kunetnueckass »Hepruss MarepuaibHOW TOUkU. Teopema 00 U3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[lorenuuanbHas sueprus. [loTeHnmManpHas >HEPrust ynpyro nedGopMHUpPOBaHHON
npyxuHsbl. [loTeHnManbHas SHEPTUs Tea BOJIU3U MOBEPXHOCTH 3EeMIIH.

[ToTeHnnanbHBIE U HEMOTEHIUAIbHBIEC CUJTBI. CBSI3b PAOOTHI HEMOTEHIIUABHBIX CHII
C UI3MEHECHUEM MEXAHUYECKON YHEPTUU CUCTEMBI TEJ. 3AKOH COXPAHCHUSI MEXAHUYECKOMN
DHEPIUU.

Ypyrue v Heynpyrue CTOJIKHOBEHUSL.

TexHuyeckue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHWE: BOIOMET, KONED,
MIPYKUHHBIN IUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE OBMKCHUE.

[Tepexoa MoTEeHUMAIBHOM SHEPTUU B KUHETUYECKYIO U OOpPaTHO.
Yyenuueckuii sxcnepumenm, rabopamopHvle pabomsl

N3yuenune abCOMOTHO HEYIIPYTOTO yIapa C MOMOIIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

UccnenoBanue cBsizu pabOThI CUJIBI C UI3MEHEHUEM MEXaHWYECKOW SHEPTUH Tela
Ha MPUMEPE PACTSIHKEHUS] PE3UHOBOTO KI'YTa.

Pa3nen 3. MoJiekyJisipHasi pu3uka v TepMOIUHAMUKA
Tema 1. Ocnoevt MoONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIOXKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUM M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe paBumxenue. Jubdysus. Xapakrep IBWKEHUA H
B3aUMOJECHUCTBUS YaCTHUIL] BellecTBa. MO1eJIM CTPOEHHUS ra30B, )KUIAKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MojieNiell. Macca u pa3Mepbl MOJIEKYIL.
KommuecTBo Benectna. [loctostHaass ABorajipo.

TeruioBoe paBHOBecue. Temmeparypa u e€ usMmepenue. Illkana temmeparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KUHETUYECKOM
TEOpUH UACATBHOTO ra3a. AOCOMIOTHAS TeMIIepaTypa Kak Mepa CpelHel KHHETUYECKON
SHEPrUU TEIUIOBOTO ABM>KEHUs 4dacTtull raza. lllkama temmneparyp KenbBuna. ['a3oBbie
3aKkOHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. 3akon [lansToHa. M3omporecchl B
UJIeaIbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [’ paduueckoe npencrabiieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHnueckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHHE: TEPMOMETP, OApOMETP.



Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIKE TUCKPETHOE CTPOCHHUE BEIIECTBA, (OoTOrpaduu MOJIEKYT
OpraHUYEeCKUX COCTUHEHUH.

OmnbiTel IO AU PY3UH KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mopens onbita [TepHa.

OnbITHI, TOKA3bIBAIOLIUE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3AUMOIECHCTBHUS.

Mopaenb, WUTIOCTpUpYIOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnebIThI, MIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UI€aTIBbHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ornpenenenre Macchl BO3yXa B KJJACCHOM KOMHAaTE HA OCHOBE U3MEPEHUM 00bEMa
KOMHATBI, JABJICHUS U TEMIIEpATyphl BO3yXa B HEl.

HccnegoBanue 3aBUCUMOCTH MEXKTy TapaMETPAMH COCTOSIHHS Pa3pEXEHHOT0 rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmonnHamuueckass cucrema. BHYTpeHHSsI DSHEprus TEPMOIMHAMHYECKON
CUCTEMBI M crHocoObl €€ u3MeHeHusa. KommuecTBO TermuoTel U paboTta. BHyTpeHHsA
DHEPIus OJHOATOMHOI'O MACAJIBHOTO rasa. Buael Teronepenadu: TEILUIONPOBOIHOCTD,
KOHBEKIMS, U3Ty4eHUe. Y IeJbHas TEIUIOEMKOCTh BelecTBa. KoauuecTBo TEIIOTH NpH
TeIuIonepeaaye.

[TonsiTue 06 agnadbataoM npouecce. [lepBrlii 3aKkoH TepMoarHaMUKU. [Ipumenenue
NEPBOr0 3aKOHAa TEPMOJMHAMHUKM K wH3ompoueccaM. ['paduueckas uHTeprperauus
paboThI raza.

Bropoii 3akon TepmonuHamuku. HeoGpaTtuMocTh po1ieccoB B MPUPOJIE.

TeruoBble MammHbl. [IpuHIMOBL eldcTBUS TemioBbIXx MamuH. [IpeoOpa3zoBanus
HHEPruM B TEIUIOBbIX MamnHax. Koadduurent none3Horo neicTBus TEII0BON MaIIMHBI.
[Mukn KapHo u ero ko3h@dHIIMEHT MOJE3HOTO JICUCTBHSA. DKOJOTHYECKHE MPOOIEMBI
TEIJIOOHEPIE€TUKU.

TexHHuecKue yCTpOWCTBa U MPAKTUYECKOE MPUMEHEHME: IBUTaTElb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3meHeHre BHYTpEHHEW SHEPTUHU TeJla IPU COBEPILICHUH padOThI: BBIJIET MPOOKHU U3
OYTBUIKM TIOJ JEUCTBHEM CXATOrO BO3[yXa, HarpeBaHue 3(dupa B JIATYHHOU TpyOke
nyTéM TpeHus (BUICOAEMOHCTpAINs).

M3meHeHne BHYTpPEHHEN 3HEpruM (Temreparypbl) Tejla MpU TEeIulonepeaaye.

OnbIT 110 aIMabaTHOMY PaCIIUPEHUIO BO3TyXa (OTBIT C BO3AYIITHBIM OTHHBOM).

Monenu mapoBoil TypOHMHBI, ABHUraTeisi BHYTPEHHETO CTOpaHUs, PEaKTHUBHOIO
JIBUTATEISL.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol

N3mepenune ynenpHON TETI0EMKOCTH.



Tema 3. Azpezammuvie cocmoanusa eeuyecmea. Pazoevie nepexoovt

[TapooOpa3oBanue u KoHjeHcanusa. Mcnapenue u kuneHue. AOCONIOTHasT U
OTHOCUTEJbHAS BIAXHOCTh Bo3ayxa. HacellieHHblii mnap. VYjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATICHUS OT JaBJICHHUS.

Teépmoe Ttemo. Kpucrammmyeckue u amop¢Hbie Tena. AHU3OTPONHS CBOWMCTB
kpuctamuioB. JKunkwe kpuctamwiel. CoBpemMeHHble Marepuainbl. [lmaBneHune wu
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

YpaBHEeHUE TEMIIOBOrO OanaHca.

TexHnyeckue ycTpoicTBa U MPaKTUIECKOE NPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMU TIOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npy nOHM>KEHHOM J1aBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTAIIOB.

Vuenuueckuii oxcnepumenm, 1abopamopnvle pabomwi

M3MmepeHre OTHOCUTENBHON BIaKHOCTH BO3yXa.

Paznen 4. JinekTpoauHamMuKa
Tema 1. dnekmpocmamuka

DneKTpu3alus Teil. DIEeKTpUYecKuil 3apsia. [[Ba BHAA 3JEKTPUYECKUX 3apsigoB.
[IpoBOAHUKH, NUAJIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsiaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. TouyeuyHbI 3IEKTpUYECKUM 3apsl.
Dnektpuueckoe nosie. Hanpsx€HHOCTh anekTpudeckoro notid. [[puHuun cynepno3uinuu
ANEKTPUYECKUX NoJiel. JInHNYU HanpsHKEHHOCTHU JIEKTPUUYECKOTO MOJIA.

PabGoTta cun anexkTpoctatudeckoro modis. [lorenmman. Pa3HOCTh MOTEHIMANIOB.
[IpOBOIHUKM W JAWDJIEKTPUKH B JJIEKTPOCTATHYECKOM Tone. Jlusnexkrpudeckas
MPOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. ONEKTPOEMKOCTh IIJIOCKOIO KOHJIEHCATOPA.
DHeprus 3aps>KeHHOTO KOHIEHCaTopa.

TexHuueckne yCTpPOMCTBA M MNPAKTUYECKOE NPUMEHEHHE:  JJIEKTPOCKOII,
AIEKTPOMETP,  IJEKTPOCTATUYECKAs]  3allluTa,  3a3€MJICHHE  DJIEKTPOINpPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII ACUCTBUS 3JIEKTPOMETPA.

BzanmopencTBue Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOAHUKM B 3IEKTPOCTATUYECKOM TTOJIE.

DnekTpocTaThyecKas 3aluTa.
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JIMBIIEKTPUKY B 3JIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAAU IUIACTHH,
pPacCTOSHUS MEX]Ty HUMU U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHIEHCaTopa.
Vuenuueckuii oxcnepumenm, 1abopamopnvle pabomwi

N3mepeHune 371eKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii Inekmpuueckuit mok. Toxku 6 paznuunsix cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. ICTOUHUKH
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma 11 y4acTKa LEH.

OIEKTPUYECKOE  CONPOTHUBIICHHE.  YJENBHOE  COINPOTHUBIICHHE  BEILECTBA.
IlocnenoBarensHOE, NapAIIIEIBHOE, CMELIAHHOE COEIMHEHNE IIPOBOJHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOIHOCTh 3J€KTPUUECKOTO
TOKA.

DNEeKTpOABMKYLIAsl CHJIA U BHYTPEHHEE CONPOTUBJIEHUE MCTOYHHMKA TOKA. 3aKOH
OmMa 17151 TOJTHOM (3aMKHYTOM ) ieKkTpuueckoil rienu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAS MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3ABUCHMOCTH COIPOTUBIICHUS
METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs U PUMECHAs! IPOBOJAUMOCTH IMOITYITPOBOAHHUKOB.
CoiictBa p—Nn-niepexona. [lomynpoBoaAHUKOBBIE TPUOOPHI.

DJIIEKTPUYECKUM TOK B paCTBOPAxX M pacIlyiaBax 3JIEKTPOIUTOB. DJIEKTPOIUTUYECKAS
JACCOIMALINS. DIIEKTPOIIU3.

DJIEKTPUYECKHNA TOK B ra3ax. CaMOCTOSTENBHBIM U HECAMOCTOSATEIBHBIA Pa3psi.
Momnnus. [1na3zma.

TexHuyeckue ycTporuCTBa U MPAKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FTEKTPOOCBETUTENbHBIE
npuboOphl, TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIM JHUOJ, TEPMHUCTOPHI U
(boTOpEe3UCTOPHI, MOIYIPOBOJHUKOBBIN AUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mMepenue critbl TOKA U HAPSKEHUS.

3aBUCHUMOCTh COTPOTUBJIEHUS UINHAPUIECKHUX MPOBOJHUKOB OT JUIMHBI, TUIOIIAN
MONIEPEYHOr0 CEYEHUS U MaTepHaa.

CMelaHHOe COeIMHEHNE TPOBOIHNUKOB.

[IpsmMoe  wm3mepeHME  ANEKTPOIBMKyHIEM  cuibl.  KopoTkoe — 3ambIkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoit pa3pss 1 MpOBOAMMOCTD BO31yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.
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Vuenuueckuii oxcnepumenm, nabopamopnsie pabomoi

N3yueHne cMEIIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenne SIEKTPOJBIDKYIICH CHIIBI WCTOYHMKA TOKA W €r0 BHYTPEHHETO
COIPOTUBJICHUSI.

Hab6nronenue snexkrponusa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoHs B 10 kjacce oCylIecTBIsSETCS ¢ yU4ETOM
CoJIep KaTeNIbHbIX MEXIIPEAMETHBIX CBSI3€d C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpaduy ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nowsimusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SBJICHHUE, HAyYHBIH (PaKT, runoresa, (pusnueckas BEIUYHHA, 3aKOH, TEOPHS,
HaO0JII0/ICHNE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHWM, JUHEWHas (yHKUus, napadoda,
runepOona, uX rpauky U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKIMHU Ha OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHuuyeckoe JBWKEHUE B JKUBOM mnpupoae, auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAAYH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KMIKOCTEW M Tra3os,
IIEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOJIUTHYECKAs AUCCOLUALINS, FralbBaHUKA.

l'eocpagpus: BNaxxHOCTh BO3/yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonocus: mpeoOpa3zoBaHUE JIBWKEHUN C HCIOJIb30BAHUEM MEXAHM3MOB, YUET
TPEHUS B TEXHHMKE, MOJUIMIIHUKH, WCIIOJIB30BAHUE 3aKOHA COXPAaHEHHsS HMITyJbCa B
TEXHUKE (pakera, BOAOMET WM JIpyTue), JABUTaTellb BHYTPEHHErO CropaHus, MapoBas
TypOHuHa, ObITOBON XOJIOAWIBHUK, KOHIULUOHEP, TEXHOJIOTUH MOJIyYE€HHS COBPEMEHHBIX
MaTepHaoB, B TOM YHCIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTHUH, JIEKTPOCTATUYECKAS
3alMTa, — 3a3eMJIEHHE  DJIGKTPONpPUOOPOB,  KCEPOKC,  CTPYWHBIA  MPUHTED,
3JIEKTpOHArpeBaTesIbHbIe MPUOOPHI, FJTEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Paznen 4. DnexkrpoamHamMuka
Tema 3. Maznummnoe none. I1eKmpoOMaCHUMHAA UHOYKYUS

IlocTosiHHBIE MaruuThl. B3aummoaencTBHUE IMOCTOSHHBIX MarHuTOB. MarHuTHOE
noje. BekTop MarHMTHOW WHAYKUMHU. [IpMHOMII Cynepno3uiMi MarHUTHBIX ITOJIEH.
JIvann MmarauTHOM MHAYKUMK. KapTuHa TMHUI MArHUTHOW MHYKIIUH TTOJIS IOCTOSIHHBIX
Mar"HuToB.

MarauTtHoe 1nojie MpoBOJAHUKA ¢ TOKOM. KapThHa JUHUN MHIYKIIMA MAarHUTHOTO
OJISL JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO TPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT OpcTena. BzanmoaelicTBre MpOBOJHUKOB C TOKOM.
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Cuna Amniepa, €€ MO1yJIb U HallpaBJICHHUE.

Cuna JlopeHna, €€ MOAyib M HanpaslcHHE. /[BH)KEHHE 3apsyKEHHOM YaCTHIIBI
B OJIHOPOJHOM MarHuTHoM nosie. Pabora cuiel Jlopenna.

SIBneHHE PNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHOM WMHAYKLUU.
DNEeKTPOABMKYLIAs CHJIA MHIAYKIIMHA. 3aKOH AJIEKTPOMAarHuTHOM nHayKkunn dapazes.

BuxpeBoe  3nekTpuyeckoe — Ioyie.  DJIEKTPOJABMIKYIAs  CHJa  MHAYKLHA
B IIPOBOJHUKE, IBUKYILEMCS ITOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHyKTUBHOCTS. SBneHMEe  CaMOMHIYKLUU. ONEeKTpOABMKYIAs  CHJIA
CaMOMHAYKIIUH.

OHeprus MarHUTHOTO MOJISl KaTYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: MOCTOSHHBIE MATHUTHI,
DIEKTPOMArHUThI,  AJEKTPOABUTATENb,  YCKOPUTENIM  DJIEMEHTApPHBIX  YACTHL,
VHIYKIIMOHHAS 1E€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIIOHEHUE 3IEKTPOHHOIO ITyYKa MarHUTHBIM ITOJIEM.

JInHUM MHIYKIIUYM MarHUTHOIO ITOJIA.

B3anmoneiicTBre AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue criibl JIOpeHia Ha HOHBI DJIEKTPOJIATA.

SIBiieHME DIIEKTPOMATHUTHOW UHAYKIMH.

IIpasuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIBI HMHIAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne CaMOMHTYKIIHUH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomoi

N3ydeHnne MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

Hccnenoanue neicTBUs MOCTOSHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue SBICHUS 3JIEKTPOMArHUTHOW MHIYKIIAH.

Pa3nen 5. Kosied0anus 1 BOJIHBI
Tema 1. Mexanuueckue u IneKmpomazHumHbsle KoJ1e0anus

Konebarenbhas cucrema. CBOOOIHBIE MeXaHUYECKHE KoJiebaHus. ["apMoHndeckue
kosnebanus. [lepuon, yactora, ammnTyaa u ¢asza koiedanuil. [IpyXuHHBII MasgTHUK.
MartemaTtnyecknii MasTHUK. YpaBHEHHUE TapMoHMYecKkux koyieOanuid. [IpeBpamieHue
SHEPIUH NIPU TAPMOHUYECKUX KOJICOaAHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE STIEKTPOMArHUTHBIE KOJICOAHUS B UACATHBHOM
K0JIe0aTeTbHOM KOHTYpe. AHAIOTUSI MEXIY MEXaHUYECKUMHU U DJICKTPOMATrHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHHsS DBHEPIUM B HICATBHOM
K0JIe0aTeTbHOM KOHTYPE.
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[IpencraBnenre o 3aryxammuX KojJeOaHUsIX. BBIHY)XICHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeIHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemenHsIil TOK. CUHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JICUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepenaya U MOTPEOJECHUE DIECKTPUUYECKON
SHEPrUM. OKOJOTMYECKUE PHUCKU TPU MPOU3BOACTBE dJIEKTposHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTporcTBa U MPAKTUUECKOE IPUMEHEHHE: JIIEKTPUUECKHI 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TUHUM dJIEKTpoIiepeay.
Jlemoncmpayuu

UccnepoBanue mapaMeTpoB  KojeOATeNbHONM  CUCTEMBbI  (IPYKUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Habnronenue 3aryxaromumx KojieOaHuii.

UccnenoBanue cBOMCTB BBIHYKIEHHBIX KOJICOAHUM.

Habmronenue pezoHanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcmworpaMmbl - (3aBUCMMOCTH  CHJIBI  TOKa W HAIpsDKEHUS OT BPEMEHH)
JUIS1 DJIEKTPOMArHUTHBIX KOJICOaHUA.

Pesonanc mpu  mociaeAOBaTEIbHOM — COCIMHEHHUU  PE3UCTOpa,  KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TUHUY 3JIEKTPOIepeayu.
Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa MAJIbIX KOJIEOAHUM Ipy3a Ha HUTH OT JJTUHBI
HUTU U MacChl Ipy3a.

UccnenoBanue nepeMeHHOTO TOKa B 1€MW U3 MOCIEAOBATEIBLHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTYyIIK! U pe3UcTopa.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0TTHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. Ckopocth
pacnpocTpaHeHus U 1auHa BoJHbL. [lonepeunsie u mpoosibHbIe BOIHbL. MHTEpdepenuus
U AUpaKIysg MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocth 3Byka. Beicora Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCJOBUS W3JYyYECHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opuentanus BektopoB E, B, v B snekrpomarHutHoi BojHe. (CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJH: OTpPaKEHUE, TMpEJIOMIICHUE, TOJApU3anus, JIUPpaKIus,
unTepdepenius. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[Ilkama »BJIEKTPOMArHUTHBIX BOJIH. [IprMeHEeHME »IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TeNIeBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YyJIbTPA3BYKOBas JHWATHOCTHKAa B TEXHUKE W MEIULHHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.
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Llemoncmpayuu

OO6pazoBaHue U pacrpocTpaHEeHHE MONEPEYHBIX U MPO0JIbHBIX BOJIH.

Konebmromeecs Teno kak UICTOYHUK 3BYKa.

Habmronenue oTpakeHus U PEJIOMIICHHS MEXaHUYECKUX BOJIH.

Hab6nronenue narepdeperimm u mudpakini MEXaHUIECKUX BOJTH.

3BYKOBOM pe30HAaHC.

HaGnronenue cBA3M TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAOU U 9aCTOTOMN
KoJIeOaHMI.

UccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPa)XXEHHUE, MPEIOMIICHUE,
nossipu3anys, Audpakius, uHTepdepeHIHs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHerHOE pacCIIpOCTPAaHEHUE CBETA B OAHOPOIHOMN
cpene. JIyd cBera. ToU€UHBINM UCTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBI OTpaxkeHusi cBera. llocTpoeHue wH300pakeHUI B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeTa. 3aKOHBI TPEJIOMJICHUSI CBeTa. AOCOJIOTHBIM IMOKa3aTelNb
npeiaomiieHus. [lonmHoe BHyTpeHHee oTpaxkenue. lIpenenbHbIi  yroa MOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust ceeta. CroxxHbIl cocTaB 6esnoro cBera. LIger.

Cobuparoniye u paccenBarome JuH3bl. ToHkas nuH3a. OKycHOE paccTOsIHUE U
onTHYECKas Cwia TOHKOW JuH3bL. I[locTpoeHue wu300pakeHU B COOMpAOMINX U
pacceuBaromux JnH3ax. DopMysa TOHKOM JIMH3BI. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONITHUKHU.

BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHbIe UCTOYHUKH. Y CIOBHS
HAOJIOICHUST MAaKCUMYMOB MU MHUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT ABYX
cUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HMudpakus csera. J{udpakimonnas pemérka. YciaoBHe HAOIIOICHHUS TIIABHBIX
MaKCUMYMOB TP MaJ€HUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE MMPUMEHEHHE: OUKH, JIyTa, (hoToarapar,
MIPOCKIIMOHHBIN arlapar, MUKPOCKOT, TeJIECKOI, BOJIOKOHHAsI ONTHKA, TU(PpaKIMOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsAmosMHENHOE  pacHpOCTpaHEHUE, OTPAKEHUE U IPEIOMIICHUE  CBETA.
OnTuyeckue mpruOOopHI.

[TomHO€e BHYTpEeHHEE OTpakeHue. MoJienb CBETOBOAA.

UccnenoBanue CBONCTB M300paKEHUH B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmonenune narepdepeHimmy cpera.

Ha6nronenue nudpaxiuum ceera.

Hab6nronenue qucnepcun cBera.
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[Tonmy4yenue crieKTpa ¢ IMOMOIIBIO TPH3MEI.
[TomrydeHue criekTpa ¢ MOMOIIbI0 AUPPAKITMOHHON PEIIETKH.
Ha6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomul
H3mepeHne mokasarens MpeoMIICHHS CTEeKIIa.
HccnenoBanue CBOMCTB N300pakeHUM B JIMH3aX.
Hab6nronenue nucnepcnu cBera.

Pa3nesn 6. OcHOBBI cIeMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'parnipl IPUMEHMMOCTH KJIACCUYECKOW MexaHuKHW. llocTynarsl crnenuanbHON
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOJYJIS CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpAILCHUE
JUIVHBI.

OHeprus U UMITyJIbC PEIATUBUCTCKON YaCTULBL.

CBs13p MacChI C DHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTULBI. DHEPTUS TTOKOSI.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmuvl K6AHMOBOI ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruu QPOTOHA C €ro 4acTOTOW. DHEpPrust u
UMITYJIbC (POTOHA.

OtkpeiTiie u wuccienoBanue Goroddpdexra. Onbitel A.I'. CroneroBa. 3aKOoHBI
doTorpdexra. VYpaBHenue OitHmreiiHa s poroaddekra. «KpacHas rpanHunar
dboTtorddekra.

JlaBnenue ceeta. OnbiTel [1.H. JleGenera.

XHUMHYECKOEe IEHUCTBUE CBETA.

TexHuyeckre yCTpOWCTBA U  MPAKTUYECKOE TNpPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1o3((PexT Ha yCTaHOBKE C HMHKOBOW MIIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

CBeToano.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmnwiTel Pesepdopna mo paccessHUIO —0-HaCTHIIL.
[Tnanerapnas moaens atoma. [loctynarsl bopa. M3nyuenue v norsoiienrue (GOTOHOB MpU
IepeEX0/Ie aTOMa € OJTHOI0 YPOBHS SHEPruu Ha Apyroil. Buasl cnektpos. CriekTp ypoOBHEN
DHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoiictBa uyactuil. Bomubl e bpoitnsa. KopnyckynspHo-BOTHOBOM
JTyaJIn3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHnueckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPAJIbHBIA aHAIN3
(cexTpockoI), 1a3ep, KBAHTOBbII KOMIBIOTED.
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Llemoncmpayuu
Mognens onbita Pezepdopra.
OnpenesneHue IIMHBI BOJIHBI 1a3epa.
Habmronenue muHelyaThIx CIIEKTPOB U3JTYUSHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol
Habmronenue nuHeyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINAE  CJIOKHOCTh CTpoeHus saapa. OTKpbITHE
paanoakTuBHOCTH. OmnbiTel Pezepdopaa mo ompeneneHnio cocraBa paguoaKTUBHOIO
u3inydyenus. CBoiicTBa anb(da-, Oeta-, raMMa-u3aydeHus. BiusHue painoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HedTpoHa. Hykmonnas moxpens spa ['eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsl.

Anb(a-pacnaa. DneKTpPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHue.
3aKOH PaJuOAKTUBHOIO Pacraa.

DOHeprus cBA3M HYKJIOHOB B sifipe. SaepHble cuibl. JlegekT Macchl siapa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaemMbl U MEPCIEKTUBHI SIEPHOM
HHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI IAEPHON SHEPTETUKH.

DneMeHTapHble YaCTULbI. OTKPBITUE MO3UTPOHA.

Mertoabl HAOTIOIEHUS M PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHudeckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: JTO3UMETp, Kamepa
Buinbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIHNX YaCTHULL.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DyiieMeHTBI aCTPOHOMUM U ACTPOPUBUKH

OTtanbl pa3BUTHS acTpOHOMHUHM. IIpHKIagHOE M MHUPOBO33PEHUYECKOE 3HAUYCHHE
aCTPOHOMMUM.

Bup 38é31H0T0 HeOa. Co3Be3nus, IpKre 3BE3IBI, TUTAHETHI, UX BUIUMOC JBIKCHHE.

Comnnaeunas cucrema.

Counnie. ConHeyHas akTUBHOCTh. MicTounuk sHeprun ConHua v 3BE€311. 3BE3MbI, UX
OCHOBHBIC XapaKTEPUCTUKU. [[narpaMma «CreKTpagbHbIN KJIAaCC — CBETUMOCTbY. 3BE3IbI
IJIaBHOM ITOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTDY JIJISI 3BE3]1 INIaBHOM
MOCIIEIOBAaTENLHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHbIE NPEACTABICHUA
O MPOUCXOXKACHUHU U 3BOONIMU COJIHIA U 3BE3/. DTalbl )KU3HU 3BE3.

Mnieunslii [1yTs — Hamia ["anaktuka. [lonoxenne u nemxenune Coinia B ['anakTuke.
Tunsl ranakTuk. PaguoranakTuku v kBazapbl. YEpHBIE IBIPHI B siApax rajJakTHK.
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Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06ma. Pasz0eranme rajiakTuk.
Teopus bonbmoro B3peiBa. PenukToBoe n3iydeHue.

Macmrabnas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.
Yuenuueckue nabarooenus

HaGmonenuss HEBOOPYKEHHBIM TJ1a30M C HUCIHOJIB30BAaHUEM KOMITBIOTEPHBIX
PUIIOKEHUH I OTpeIeJICHHs TIOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s1 CEBEpHOT0 NOJIYIIApUS U IPKHUE 3BE3IBIL.

Ha6monenus B Teneckon Jlynsl, mnanet, Maeunoro [lytu.

O6o01maronee NOBTOPEeHUE

Ponb ¢u3uku 1 aCTpOHOMUM B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COITUATBLHON U
TUYECKON cdepax AesITeIbHOCTH YeNIOBEKa, POjb M MECTO (PU3MKM U aCTPOHOMHUU
B COBPEMEHHOM HAy4yHOH KapTHHE MHpa, POjb (U3MUECKON TEOpUH B (POPMHUPOBAHUU
NPEACTABICHUN O (PU3NYECKOM KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHUpA
B OOLIEM psZTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTaBICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBS3H

N3yuenue kypca ¢pusuku 0a30Boro ypoBHs B 11 kiacce ocymecTBisieTcs ¢ y4€ToM
CoJIep KaTeNIbHbIX MEXIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OUOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHHE, HAYYHBIA (akT, rumnoresa, puznyeckas BEJIMYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHMM, TPUTOHOMETPUUECKHUE (PYHKIIMU:
CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECCTBO,
BEKTOPbl W HX NPOECKUWH HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIC
3JIEMEHTApHBIX (PYHKUMNA, TPU3HAKU NOJ00US TPEYroJbHUKOB, ONpeNeIeHHE MI0IAaan
IJIOCKUX (puryp u oobéma Ted.

buonocus: anexrpuyeckue sIBICHUS B )KUBOM MPUPOJE, KOJIEOATENbHBIE TBUKEHUS
B JKMBOW NPHUPOJE, ONTHYECKHE SIBICHUS B JKUBOW NPUPOAE, NECUCTBHE paavaldU
Ha KUBbIE OPTAHU3MBL.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPIBIX TEI,
MEXaHU3Mbl 00pa30BaHMsI KPUCTAIMYECKON PEIIETKH, CIEKTPATbHBIM aHaTH3.

l'eoepagua: marHuTHBIE TONIOCa 3€MIIM, 3aJ€XKH MAarHUTHBIX Py, (porochEmka
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHU M.

Texnonoeusa:  JTWMHAM  DJIEKTPOIIEpeNady, TEHEPATOp  IEPEMEHHOrO  TOKa,
AIEKTPOABUTATENh, MHIYKIIMOHHAS 1€Yb, pajap, pAAuONPUEMHHUK, TEJIEBU30D, AHTEHHA,
tenedoH, CBU-neus, NpoeKIMOHHBIN anmnapar, BOJIOKOHHAs ONITUKA, COJTHEYHast OaTapesl.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne ydeOHOrOo mpenMera «Ddu3mka» Ha YpPOBHE CpeaHETO OOIIeTo
oOpa3zoBanus (0a30BbIi ypOBEHB) TODKHO OOECIEUYHTh JIOCTHIKEHHE CIETYOITHX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «Duzukay TOTHKHBI
OTpaxkaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYaIOIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIUM, MO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacUIMpEHUE >KU3HEHHOIO OIbITa U OIbITa
JESITEIPHOCTH B TMPOLECCE peal3ali OCHOBHBIX HANpPAaBICHUN BOCIUTATEILHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaKIaHCKOT0 BOCIIMTAHUS:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW IMO3UIIMKA OOYYaIOIIerocs Kak aKTHBHOTO H
OTBETCTBCHHOTO 4JIeHA POCCUHCKOTO OOIIECTBA;

OpUHATHE  TPAJUIMOHHBIX  OOIICUETIOBEYCCKMX  T'yMAaHUCTHYECKUX M
JICMOKPATHYCCKHUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPECaX TIPakIaHCKOTO
00I1IeCTBa, yYaCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEIbHOM OpraHU3allny;

yMEHHE B3aUMO/ICHCTBOBATh C COIUAIbHBIMA HHCTUTYTaMHU B COOTBETCTBHH C MX
(GYHKIUSIMU ¥ Ha3HAYCHHUEM;

TOTOBHOCTH K TyMaHUTApHOU ¥ BOJIOHTEPCKOM IS TEIBHOCTH,

2) NIATPHOTUYECKOT0 BOCIIUTAHMSI:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE  OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh  OIICHMBAaTh CUTyallMI0 MW TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHCIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JTMYHOTO BKJIAJIa B MIOCTPOECHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUS
ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIIOYas 3CTETHKY HAyYHOTO TBOPYECTBA,
npucyiero Gpusndeckon Hayke;
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5) TpyA0BOT0 BOCIIMTAHUS :

WHTEpEC K pasNMnyHbIM cepaM mpodecCHOHATBEHON MeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OyIyIIeH
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (DHU3UKU
Ha TPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrH4eCKOTr0 BOCIIMTAHMSI:

Cc(hOPMHUPOBAHHOCTH IKOJIOTUIECKOH KYJIbTYpPbI, OCO3HAHUE INI00AIBHOIO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

IUTAHUPOBAHHUE U OCYILECTBIICHUE JACHCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

Pacmmpenue omnbita IesTeIbHOCTH 3KOJIOTMYECKOW HAIIPaBICHHOCTU HA OCHOBE
UMEIOLINXCS 3HaHUHU 10 (pu3HKe;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUYEHHUS
(GU3MKM  OCYIIECTBIATH  HPOEKTHYHD W HCCIENOBATENbCKYIO  JIEATEIbHOCTh
WHIUBUYAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTesibHbIe YHUBEpPCAJIbHbIE Y4eOHbIe NeCTBUS
ba3oBble Jornyeckue a1eicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, paccCMaTpUBATh
€€ BCECTOPOHHE;

OTIPENIEIIATh LU JeATeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU W TPOTUBOPEUHUSI B paccMaTpUBAEMbIX (PU3MUYECKHUX
SIBJICHUSIX

paspabaThiBaTh TIUIAaH peHIeHUsS TPOOJeMbl C Yy4ETOM aHalM3a HMCIOIIMXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OIEHUBATh PUCKH TOCJICICTBUHN ACATEILHOCTH,

KOOPJIMHUPOBATh M BBHITIOJNHATH PabOTy B yCIOBUAX PEaIbHOTO, BUPTYAJIbHOTO H
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIEM.

ba3oBble uccienoBarebCKHe 1eCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEW, KIIOUEBBIMU TIIOHATUSMU W METOJAMU
bu3nuecKoil HayKH;

BIIQJICTh HAaBBIKAMH Y4YEOHO-HCCIEAOBATEIBCKOM U TIPOEKTHOW JAESITeILHOCTU
B 007acTy (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSTEIHLHOMY TIOWCKY

20



METOJIOB pEICHU 3a/1a4 (U3UUECKOTO COACPKAHMS, TPUMEHEHHUIO PA3TUYHBIX METOJIOB
MIO3HAHMUS;

BIQJIETh BUJAMHU JIEATEIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETALNU, TPEOOPA30BAHUIO U TPUMEHEHHIO B Pa3JIMUHBIX YUeOHBIX CUTYaIUsIX, B
TOM YHCJI€ MIPH CO3/IaHUM YIEOHBIX TPOEKTOB B 001aCTH (PU3UKY;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BBIIBUTATh
TUIOTE3y €€ pelieHus], HAXOAUTb apTyMEHTHI JUIA JOKa3aTeJIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aHAM3UPOBATh IMOJyYEHHBIC B XOJAE PEIICHUs 3aJa4yll pPe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIOBHUSAX;

CTaBUTh M  (GOpPMYyIHUpOBaTh COOCTBEHHBIE 3aJaud B  00pa3oBaTeIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsSM, OLIEHUBATh PUOOPETEHHBIHN ONBIT;

YMETh  [EPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYI0  001acTh
KHU3HEICATEITBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE HJIEH, TIPE/IaraTh OPUTHHAIBHBIC TIOAXObI H PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTEepHATUBHBIC PELLICHUS.

Pabora ¢ unpopmanmeii:

BJQJ€Th HAaBBIKAMHU TMOJy4YeHUsT HHPOpMaMK  (PUIUYECKOTO  COJEP KAHMS
U3 HWCTOYHHMKOB Pa3HBIX THIIOB, CAaMOCTOSATEIHLHO OCYIIECTBISATH IIOWCK, AaHAJW3,
CUCTEMATU3AIMI0 M WHTEPHpPETANUI0 HMHPOPMALUU PA3JIUYHBIX BHIOB U (QopM
MIPEICTaBIICHMSI,

OIICHWBATh IOCTOBEPHOCTH HH(POpMAITIH;

HCITOJIh30BaTh CPEJCTBA MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B PCIICHUWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHMU3AIMOHHBIX 3a7a4 C
coOmoicHueM TpeOOBaHUM  IPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, TPaBOBBIX W JOTHYCCKUX HOPM, HOPM HMH(POPMAIMOHHOM
0e30MacHOCTH;

Co37aBaTh TEKCTHI (PU3UUYECKOTO COJAEPX,aHUS B Pa3MMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HaueHUS WHPOpPMAIMU U TEJEBON ayauTOpUM, BBHIOMpAs ONTUMAIBHYIO (Hopmy
MIPE/ICTABIICHUS I BU3YAJTU3AIUH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIEe eiiCTBUS:
OCYUIECTBJIATH OOIIEHNE HA YPOKax (PM3UKU U BO BHE-YPOUHOM ACSTEINbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIlMi U CMATYATh KOH(PIUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CpPEICTB;
MOHMMATh U UCIIOJIb30BATh PEUMYIIECTBA KOMAaHHOW U MHIMBUTyalIbHOU pabOThI;
BbIOMpaTh TEMATHUKY U METO/IbI COBMECTHBIX IEUCTBUH € YUETOM OOLIUX UHTEPECOB,
Y BO3MOKHOCTEW Ka)KJI0T0 YeHa KOJUIEKTHBA;

21



MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBHS IO €€ TOCTHKEHUIO: COCTABJIATH IJIaH AEUCTBUM, PACIIPEACIAT POJIU C YYETOM
MHEHUU y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa M KaKIOTO yYaCTHHKA KOMAHIbI B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE TIPOEKTHI, OLEHUBAaTh HAEUM C IO3UIUU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISATh MTO3UTUBHOE CTPATETMYECKOE MMOBEICHUE B PA3JIMUHBIX CUTYaIUSX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKECHUE, OBITh MHUITMATHBHBIM.

PeryasitTuBHble YHUBEpPCaJbHbIe Y4eOHbIC ACHCTBUA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [I03HABATEIbHYIO JESATEIILHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/]auu;

CaMOCTOSITENIbHO COCTABJIATh IUIaH PELICHMs] Pacu€THBIX M KaYeCTBEHHBIX 3a/ad,
IUTAaH BBITIOJTHEHHSI TMPAKTUYECKOW palbOThl € y4€TOM HMEIOIIHUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

paciupsaTh paMK1 y4€OHOT0 IPEeMETa Ha OCHOBE JIMYHBIX MTPEIIOYTEHUN;

JieJ1aTh OCO3HAHHBII BEIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelleHue;

OLIEHHUBATh MNPUOOPETEHHBIH OTIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAUIIMU B 00NaCTH (PU3HKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHBBI B JCSTEIBHOCT,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJICTh HAaBBIKAMH TMO3HABATEIBHOU PEQIICKCUU KAaK OCO3HAHHS COBEPIIAEMBIX
JNEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI;

UCIIOJIb30BaTh MPUEMBI pe(IIeKCUU ISl OLIEHKU CUTYyallMd, BbIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHIXKEHHUIO;

MIPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX IPU aHATIU3€E PE3YIbTATOB A TEILHOCTH;

OpPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mporecce MOCTHMXKEHHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MPOrpaMMBbl MO
busuKe 115 YpOBHS CpeaHEro o01ero 00pa3zoBaHus y 00yqarouxcs COBEPIICHCTBYETCS

YMOIIMOHAIBHBIN WHTEIICKT, MPEINOJIAr AFOIIN I

c(hOpMHUPOBAHHOCTH:
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CaMOCO3HaHHs, BKJIFOYAIOIIEr0 CHOCOOHOCTh MOHUMATh CBOE HMOIMOHAILHOE
COCTOSIHUE, BHJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON AMOITMOHAILHOMN C(hephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUSA, BKIIOYAIONIET0 CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHNE, CIIOCOOHOCTH aJIalITUPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMU, BKJIIOYAIOLMIEH CTPEMJICHHE K JOCTHKCHHUIO LEIH U
yCIIeXy, ONTHMHU3M, HHUIMATUBHOCTb, YMEHHE JICHCTBOBATh, HCXOJS W3 CBOUX
BO3MOKHOCTEH;

SMIATHUH, BKIIOYAIOMICH CIOCOOHOCTH IIOHMMAaTh SMOIIMOHAJIBLHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €T0 MPH OCYIICCTBICHUM OOIICHUS, CTIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPauMBaTh OTHOIICHUS C
JPYTUMH JIFOAbMHU, 3a00TUTHCS, TIPOSIBISATh UHTEPEC U pa3peliaTh KOHMIUKTHI.

HPEJIMETHBIE PE3YJIbTATDBI

K xonny oOyuenuss B 10 kiiacce mpeaMeTHbIE pe3ysbTaThl HA 0Aa30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIIOJIEM;

YUUTHIBATh  TPaHUIBl TMPUMEHEHUS]  M3YYCHHBIX  (U3MYECKUX  MOJIETICH:
MaTepuaibHas TOYKa, WHEPLHAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPAOE TEJO,
UJICAIbHBIN Ta3, MOAEIU CTPOCHMS Ta30B, XUJIKOCTEU W TBEPHABIX TEJ, TOYCUYHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacrio3HaBath (U3UYECKHE SIBJICHUS (TIPOLIECChI) U OOBSACHITH HUX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA H
AIEKTPOJANHAMHUKHA: PABHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJMHENHOE [BUKECHUE,
CBOOOJIHOE TaJICHHUE TeJI, IBUXKEHUE 1O OKPYKHOCTH, WHEPIUS, B3aUMOJICUCTBUE Tell,
niddys3usi, OpOYHOBCKOE JABHKEHUE, CTPOCHHUE JKHIKOCTEH M TBEPABIX TEJ, H3MEHCHHE
o0bEéMa Tel NpH HarpeBaHWM (OXJAXKACHHM), TEIJIOBOE pABHOBECHE, HCIIapEHUE,
KOH/JICHCAIus, TUIaBJIEHUE, KpUCTAILTA3AIMS, KUTIEHUE, BIAXXHOCTh BO3]/1yXa, [IOBBIILICHHUE
JIaBJICHUS ra3a MNpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSA3b MEXKIY MapaMeTpamu
COCTOSIHUS Ta3a B U30IPOLECCAX, DJIEKTPU3ALIMS TEN, B3aUMOACHCTBUE 3aps/IOB;

OMHCHIBATh MEXAHUYECKOE JBWIKEHWE, UCIOJb3yd (PU3NUECKHe BEIMYUHBIL:
KOOpAMHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUIA, UMITYJIbC
Tela, KWUHETHUYECKas OJHEPrus, MOTCHIMAJbHAS DSHEPrus, MeXaHudyeckas padora,
MEXaHUUYeCKasi MOIIHOCTh; MIPU ONMUCAHUM MPABUJIBHO TPAKTOBATh (PUBHMUECKUM CMBICI
UCIIOJB3YEMBbIX BEJIWYWH, HUX OO0O03HAUCHHUS M E€IUHUIIBI, HAXOJUTh (POPMYIJIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3NUECKYIO BEJIMUYMHY C IPYTUMHU BEIMUYUHAMU;
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ONKCHIBATh U3yUYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUJIOBBIE SBJICHUSI, UCIOJbB3YS
bu3nYecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEIHAS KUHETHUECKasi SHEPrHs
Xa0TUYECKOTO JBHKCHHS MOJIEKYJ, CpEOHEKBagpaTU4YHas CKOpPOCTb MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrus, padora rasza, KO3 UIMEHT MOJe3HOTO
JIEUCTBUS TEIUIOBOTO JABUTATEINS; MPU ONMUCAHUU MPABUWIBHO TPAKTOBAaTh (PU3MUYECKUN
CMBICT UCHOJB3YEMBIX BEIHYMH, WX O003HAYECHMS M €AMHMIIBI, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NUYECKYIO BEIMYUHY C APYTUMU BEIMUMHAM;

ONMUCBHIBATh M3YYEHHBIE BJIEKTPUYECKUE CBOMCTBAa BEHIECTBA M AJIEKTPUYECKUE
sBIeHUST (IIPOIECCHI), HMCHOJIB3Ys (U3MUECKUE BEIUYUHBI: JJIEKTPUUYECKUN 3apsii,
ANEKTPUUYECKOE TO0JIE, HANIPSKEHHOCTD MOJIA, NOTEHIMAJ, PA3HOCTh NOTEHIMAJIOB; MPH
OMKCAaHUU TPABUIBHO TPAKTOBATH (DU3MUECKHUI CMBICI HCIOIb3YyEeMbIX BEJIWYHH, HUX
0003HAUYEHUS U €IMHUIIBL; YKa3bIBaTh (POPMYJIbl, CBSI3bIBAIOLINE JAAHHYIO (PU3UUECKYIO
BEJIMYUHY C APYTMMH BEIMUYUHAMY;

aHAJIU3UPOBATh (PUBHUYECKHE MPOLIECCHI U SIBJICHUS, UCIIOJb3Ys (PU3NYECKUE 3aKOHBI
M OpUHLUIBL 3aK0oH BcemupHoro tsrorenus, I, II u III 3akonbr HeroToHa, 3axoH
COXpaHEHUS MEXAHMYECKOW »HHEPruu, 3aKOH COXPAHEHUs UMITYJIbCA, PUHIUI
CYyNEepHO3ULUA CHUJI, TMPUHIMI PABHONPABUS HWHEPIUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KMUHETUYECKYI0 TEOPUIO CTPOEHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpelHE KWHETUYECKON HHEPruu TEIUIOBOTO [BHXKEHHS MOJIEKYJd C a0COJIOTHOU
TEMIIEpaTypoOi, MEPBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO
3apsna, 3akoH KylioHa, Mpu 3TOM pa3nuyaTrh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIpaXKEHUE U YCIOBUS (IpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC TPUHIIMIBI JCHCTBUS MAIWH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBUA HMX O€30MaCHOTO HCIOJIb30BaHUS B IOBCEIHEBHOMN
YKU3HU,

BBIMOJIHATH SKCIIEPUMEHTHI 110 UCCIIETOBAaHUIO (PU3UUECKUX SIBICHUN U MPOLIECCOB
C HCIOJIb30BAaHUEM IMPSAMBIX, U KOCBEHHBIX H3MEpPEHUH, MpU 3TOM (OPMYIHPOBATH
npoOriemy/3aaqy M THUIOTE3y Yy4eOHOTO SKCIEpUMEHTa, cOoOMpaTh YCTAHOBKY M3
MPEI0KEHHOTO 000PY10BaHHUSI, POBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYUIECTBJISATh MPSAMbIE U KOCBEHHbIE U3MEPEHHS (PU3UUECKUX BEITUYUH, IPU ITOM
BbIOMpaTh ONTUMAbHBIA CHOCOO HM3MEPEHHS M HCIIOJIb30BATh W3BECTHBIE METObI
OLICHKU ITOIPELIHOCTEN U3MEPEHHUI;

MCCJIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUECKUMH BEJIMUYMHAMU C HCIIOIb30BAaHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBAThH pE3yibTaThl
MOJIYYCHHOU 3aBUCHUMOCTH (PU3MUECKUX BEJIMYHMH B BHUJE TaOIWIl U TpauKOB, nenarh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBAHUS,

coOmro1aTh paBuiIa 0€30MacHOTO TpyAa MPU MPOBEICHNUN UCCIIEI0BAHUM B paMKax
y4eOHOT0 HKCIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM U MPOEKTHON NEATEIbHOCTH C
UCITI0JIb30BAHUEM U3MEPUTENBbHBIX YCTPONUCTB U 1a00paTOPHOTO 000pyAOBaAHUS;

pemaTrh pacy€THbIE 3a/1auu C SIBHO 3aJaHHOW (PU3NYECKOH MOJIEbIO, UCIOJIb3Ys
¢u3nyeckue 3aKOHbl M TMPUHLMUIBI, HA OCHOBE aHaIN3a YCIOBHUS 3a7aud BbIOWpATh

24



(U3NYECKYIO MOZEIIb, BBIAEIATh (PU3NUECKUE BEIMYUHBI U (DOPMYJIbI, HEOOXOAUMBIE IS
€€ PELICHHs], IPOBOAUTh PACUYETHl M OLEHHUBATh PEANBHOCTH IOJIYYEHHOTO 3HAYCHMS
(U3UYECKON BEIIMUNHBI,

pemaTh KayeCTBEHHBIE 3aJauyM: BBICTPAaWBaTh JIOTMYECKHM HENPOTUBOPEUYHUBYIO
LEMOYKY pACCYXJCHUI C ONOpOd Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue sSBICHUS;

UCIOJb30BaTh NPU PEIICHWH y4YeOHBIX 3aJad COBPEMEHHbIE HH(POpPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAUUU M IPEIACTaBICHUS
y4eOHOH U HAyYHO-TIOMYJISIPHON HH(POPMALINH, TIOJTyY€HHON U3 Pa3IMYHbIX ICTOYHUKOB,
KPUTHYECKH aHATN3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

MPUBOANTH NPUMEPHI BKJIaJa POCCHUMCKUX M 3apyOeKHbIX YUEHBIX-(QU3HKOB B
pa3BUTHE HaYKH, OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM >KM3HU IS
oOecrieyeHus: O€30MAaCHOCTM TMpU OOpalieHuu ¢ M[pudopaMu M TEXHUYECKUMU
YCTPOMCTBAMHM, JJII COXPAHEHUS 3IO0pPOBbS M COOJIIOACHHS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B IPyNIE C BBHIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IJITAHUPOBATH
paboTy TIpynmbl, palUOHAIbHO pacHpeleisTh O0O0S3aHHOCTM M IUIAHUPOBATH
JeATEIbHOCTh B HECTAHJAPTHBIX CUTYAlMsIX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYNIIBI B pELIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

K xoniy obyuenus B 11 Kjacce mpeaMETHBIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Gu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHbl MHUpPA, B pA3BUTUHU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU JEATEIBHOCTH JIOJEH, LEJIOCTHOCTh W €IUHCTBO
(bu3HYecKoi KapTUHBI MUPA,

YYHUTHIBATh TPAHUIIBI MPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJENEH: TOUCUHBIHA
AIEKTPUYCCKHUH 3apsi, Jyd CBETa, TOUCUHBIH UCTOYHUK CBETA, SACPHAS MOJICIbh aToMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTO si/Ipa MPU PEIICHAH (PU3NYSCKHUX 3a]1a4;

pacno3HaBaTth (pU3NYECKHE SIBICHUS (TIPOIECChI) U OOBICHATH WX HAa OCHOBE
3aKOHOB JJICKTPOJWHAMUKN W KBAHTOBOW (PH3UKH: DJICKTPUYECKas MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JCHCTBUSA TOKa, B3aMMOJICHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAS WHIYKIUS, JEHCTBHE MArHUTHOTO TOJISI HAa MPOBOJHUK
C TOKOM H® JBWXKYIIUWACS 3apsl, OJJICKTPOMATHUTHBIE KOJeOaHWUs ¥  BOJHBI,
PSAMOJIMHEHHOE PACIPOCTPAHCHHUE CBETa, OTPAKCHHE, MIPEIOMIICHUE, HHTEp(EepeHIINs,
mudpaknys W TOJNSIPU3ANMS CBETa, AWCICPCHUS CBeTa, (OTOIICKTPUUCCKUH 3PdekT
(boToaddexT), cBeTOBOE AaBiICHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPOJIa, €CTECTBEHHAsI U UCKYCCTBEHHAs! paIMOAKTUBHOCTD;
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OMUCHIBATh HW3YYECHHBIE CBOMCTBa BelIeCTBA (DJICKTPUYECKHUE, MAarHHUTHBIE,
ONTUYECKHE, IEKTPUUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHbBIC
ABJICHUSI (TIPOIECCHI), UCTIONB3YS (PU3NYECKUE BEJIMYMHBI: AJIEKTPUUECKUHN 3apsii, cuia
TOKa, DJIEKTPUUECKOE HANpsHKEHUE, JJICKTPUYECKOE COMPOTUBJICHHE, Pa3HOCTb
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CUia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJIS, CUjla
Awmrnepa, cuna JlopeHlla, WHIyKTUBHOCTb KAaTyIIKH, JHEPIHs 3JICKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MIEPUOJT M YacTOTa KoJeOaHui B KoJeOaTeTbHOM KOHTYpE, 3apsia U
CWJIa TOKa B TPOLIECCE TapMOHUYECKUX DIEKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE
paccTosiHME W ONTHYECKas CHUjla JIMH3bL, MPH ONHCAHWU TMPABHWIBHO TpPAaKTOBATh
bu3MYeCcKuil CMBICT HUCTOIB3YEMbIX BEJIMYUH, UX 0O003HAYEHUSI U €IUHUIIbI, YKA3bIBATh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUUHY C JPYTUMU BETUYMHAMU;

OTHCHIBATh M3yYEHHBIC KBAHTOBBIC SIBIICHUS M MPOLIECCHI, UCTIONB3YS (PU3NUECKUE
BEJTMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI U YaCTOTA CBETA, YHEPTHUS
¥ UMITYJIbC POTOHA, IEPHO/] TOTypacaaa, SHEPTHUS CBSI3U aTOMHBIX SIJIEp, TP OTIMCAHUU
MPaBUJIBLHO TPAKTOBATH (PM3UUECKUIN CMBICT UCTIOIB3YEMbIX BETUYUH, UX 0003HAUYCHUS U
CAVHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO (PU3UYECKYIO BEJIMYUHY C
JIPYTMMH BETUYMHAMU, BRIYUCIISIT 3HAUCHUE (PU3NUECKON BEITNINHBI;

aHAJIM3UPOBATh (PU3UUECKUE MTPOLIECCHI U SIBICHUS, UCTIOIb3Ys PUINUECKUE 3aKOHbBI
Y TIPUHLUIBE: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapauieIbHOTO COSAMHEHUS
MPOBOJHUKOB, 3aKoH J[xoyns—JIeHia, 3aKOH SJEKTPOMArHUTHONW WHAYKIIMH, 3aKOH
OPSIMOJIMHEMHOTO  paclpoOCTPAHEHUs] CBETa, 3aKOHbl OTPAKEHUS CBETa, 3aKOHBI
NpEJIOMJIEHUSI CBETa, ypaBHEHUE OWHIUTEHHA a1 (oTodddexTa, 3aKOH COXpaHEHUs
HHEPruM, 3aKOH COXpPAHEHHS] MMITYJIbCa, 3aKOH COXPAaHEHUs 3JIEKTPUUYECKOTO 3apsia,
3aKOH COXpaHEHHs MacCOBOT0O YKCIa, TOCTyIaThl bopa, 3aKOoH pagnoakTUBHOTO pacmaja,
OpU OSTOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTUYecKOe
BBIPOKEHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpE/ICTIATh HAMpaBJICHHE BEKTOpPA WHAYKIIMM MArHUTHOTO TOJISI MPOBOJHHKA C
TOKOM, CHJIbI AMmTiepa u cuiibl JIopeHiia;

CTPOUTH M OINHUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKaJiOM, TOHKOM
JINH30M;

BBITIOTHATH SKCIIEPUMEHTHI 10 UCCIIEOBAHUIO (PU3NIECKUX SBICHHUIA U MPOIIECCOB
C HCHOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX H3MEpPEHH: mpu 3TOM (POpMYIUpPOBATH
npoOriemMy/3aaqy M THUIOTE3y Yy4eOHOTO JSKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEITIOKEHHOTO 000PYA0BaHNs, IPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOIHL;

OCYIIECTBISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEJIIMYUH, TIPU 3TOM
BBIOMpaTh ONTUMATBHBIA CHOCOO HM3MEPEHHsS W HCIOJIb30BaTh W3BECTHBIE METOIBI
OLICHKU MOTPEMIHOCTEN U3MEPEHHU;

MCCJIEIOBaTh 3aBUCUMOCTH (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM MPSMBIX
U3MEPEHHI: TIpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCHPOBATh pPE3yJIbTAThI
MOJIYYeHHOU 3aBHCHUMOCTH (DU3MUECKUX BEIWYMH B BUAC TAOIUIl U TpaduKOB, IenaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCJIEI0BAHMUS;
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coOJroaTh IIpaBmIia 0€301acHOTO TPY/a IPH MPOBEICHNUN MCCIICIOBAHUN B paMKax
y4eOHOTO AIKCIIEPHMEHTa, YIeOHO-HCCIICIOBATEIIBCKOW M MPOCKTHON JEATEIBHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOKCTB M JTAOOPATOPHOTO 000Dy I0BAHUS;

pemath pacy€THBIC 3a7add C SBHO 33JaHHOW (M3MYECKON MOJEIBIO, MCIIOJb3Ys
du3nyecKue 3aKOHBI M IMPHUHIUIBI, HAa OCHOBE aHAM3a YCIOBHUS 3aJa4d BBIOMPATH
(GU3HYECKYIO MOJICITb, BBIACIATH (PU3MUECKUE BETUUUHBI 1 (DOPMYITBI, HEOOXOIUMBIE IS
e pemeHus, IPOBOJUTh PAacUYEThl M OICHHBATH PEaJbHOCTH IMOJTYYCHHOTO 3HAUYCHUS
(bU3HYECKON BEITNINHBI;

pemaTth KayeCTBEHHBIC 3aJa4d: BBICTPAaWBaTh JIOTHUECKH HEMPOTUBOPCUNBYIO
IIENIOYKY PACCY)KIEHHWH C OMmopod Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKkre SBICHIS,

UCTIOJB30BaTh TPHU PEIICHUM YYEOHBIX 3a7ad4 COBPEMCHHBIE HH(POPMAIMOHHBIE
TEXHOJOTMHM JUIA TIOMCKA, CTPYKTYpUPOBAHHWS, HHTECPIPETAMUA M IPEICTaBICHUS
y4eOHOU 1 HayYHO-TTOMYJISIPHON HH(OPMAITUH, TTOJTyIeHHOW U3 Pa3InIHBIX UCTOYHUKOB,
KPUTHUYCCKH aHAIM3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

OOBSCHATH TPHUHIUIBI JCHCTBUS MAIIUH, MPUOOPOB M TEXHUYCCKUX YCTPOMCTB,
pasnuyaTh yCIOBHS MX O€30MaCHOTO MCIIOIh30BAHMSI B IIOBCEAHEBHON KU3HHU;

MPUBOJUTL TPUMEPHl BKJIaJa POCCHHCKUX M 3apyOeHBIX YUYEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, B OOBSICHECHHE TTPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

UCIIOJb30BaTh TEOPETUUYCCKUE 3HAHUS MO (PU3WKE B TIOBCEIHEBHOHN JKU3HU IS
oOecrieueHusi 0OE€30MAaCHOCTU TIpH OOpalieHuu ¢ MNpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMHM, JIJII COXPAHCHHS 30POBbS W COOJIIOJICHUS HOPM 3KOJOTHYECKOrO
MOBEJICHUA B OKPYXKAOIIEH Cpee;

paboTaTh B IPYMIE C BHIMOJIHCHHEM Pa3IUYHBIX COIMABHBIX POJICH, TUIAHUPOBATh
paboTy TpYMNIbI, paMOHAIBHO pacHpenessaTh OOS3aHHOCTH W IUTAHUPOBATH
JIESATSIIBHOCTh B HECTAHJIAPTHBIX CHUTYAIWsIX, aJCKBATHO OIEHUBAThH BKJIAJ Ka)IOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHHE PacCMaTPUBAEMOM MTPOOIIEMEI.
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TEMATHYECKOE IIJIAHUPOBAHUE!

denepanbHas padboyas nporpamma | Pusnka. 10—-11 kiaccel (6a30BbIi YPOBEHD)

10 KJIACC
HaumenoBaHue
No KomuuaectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkanue
n/m 4acoB 00yYarommxcst

y4eOHOTO MpeaMeTa

Pa3;[e.11 1. ®usuka n METOAbI HAYYHOI'O IMMO3HAHUA

1.1 | ®usuka u MeTobI 2 ®u3uka — HayKa 0 IPUPOJIE. N3yyeHnne HayqHBIX (AMIIUPUUYECKUX U
HAy4YHOTI'O IO3HAHUS Hay4unble MeTO/IbI TO3HAHUS TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
OKPYKaIOILIETO MUPA. OKPYXAaIOILEro MHUpA.
Ponsb s3xkcnepumenTa u Teopun OO0cyxaeHue rpaHul] IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IIPUPOJIBI. (du3nYECKUX 3aKOHOB U TEOPHIl.
DKCNEepUMEHT B (PUBHKE. PaboTa B rpymnme no noaroToBke
MopaenupoBanue puznueckux KOPOTKHUX COOOIICHUI O POJIK U MECTE
SIBJICHUM U TITpoueccoB. HayuHble (bU3UKY B HayKe U B MPAKTUYECKOU
runore3bl. Gu3nuecKue 3aKOHbI U JeSATEIbHOCTH JIIOJIEH.
Teopud. [ paHHIIbI IPUMEHUMOCTH JleMoOHcCTpalys aHaJIOTOBBIX U
¢dusnueckux 3aKoHOB. [IpuHIIU U (QPOBBIX U3MEPHUTEIBHBIX TPHUOOPOB,
COOTBETCTBHUSI. KOMIIBIOTEPHBIX JATYHKOB.
Ponb 1 Mecto dusuku OcBoeHne OCHOBHBIX MPUEMOB PAOOTHI
B (hpopMUpOBaHUU COBPEMEHHOM ¢ uudpoBoi nadboparopueil no pusuke
HAay4YHOU KapTHUHbBI MUDA,
B IMPAKTUYECKOM JIEITENBHOCTH JIFOAEH
Wroro 1o pazaeny 2

! Mpu paspaborke pabodeil MpPOrpaMMbl B TEMATHYECKOM IUIAHUPOBAHWH JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIB30BAHUS DIIEKTPOHHBIX (IH(POBHIX)

00pa30BaTeNbHBIX PECYPCOB, SBIAIOMINXCS YIeOHO-METOAMYECKIMHI MaTepHallaMy, COJIep)KaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHHM.
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Pa3nen 2. Mexanuka

2.1

KunemaTtuka

MexaHnueckoe JBUXKEHHUE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nBwxkenna. Cucrema oTcuéra.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHON TOUYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CloxxeHue
MIEPEMEILICHUN U CTI0KEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
NepEMEILICHHS] MaTepUATIbHOU TOUKHU
OT BPEMEHH.

CBoOosiHOE MajieHue. Y CKOpEeHUe
CBOOO/THOTO TMaJIEHUSL.
KpuBonuHaenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUaIbHOM TOYKU
10 OKPY>KHOCTH C ITOCTOSTHHOM 1O
MOJYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
[Tepuon u yactoTa oOparieHus.
[{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.
TexHuueckue yCTpoucTsa u

[IpoBeneHne FKCIEpUMEHTA: U3YUEHUE
HEPABHOMEPHOTO JABUKEHUS C LIENbIO
OMpeIeJICHUS] MTHOBEHHOW CKOPOCTH;
MCCIIEIOBAHUE COOTHOIIEHUS MEXKTY
MyTSIMU, POUJIEHHBIMU TEJIOM

3a I0CJieI0BaTeIbHbIC PaBHbBIC
MIPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU

C Ha4aJbHOM CKOPOCTBIO, PABHOM HYJIIO;
M3YUYCHUE IBUKEHUS [IapUKa B BI3KOU
YKUJIKOCTH; U3YUYEHUE JIBHXKCHUS TENa,
OpOIIIEHHOTO TOPU30HTAIILHO.
OOBsiCHEHUE OCHOBHBIX ITPUHIIUATIOB
JIEVCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: CIIUJIOMETP, IEMHbIE U
pEMEHHBIE Nepe/laun JBUKCHUS; U
YCIIOBHUH WX O€3011aCHOTO
MCIIOJIb30BaHUs B IOBCEHEBHOM
KU3HU.

Pemenune pacu€rHpIxX 3a71a4 ¢ IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX ()OPMYT
KUHEMaTHKHU.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHHEMATHYECKHUX
BEJIMYMH OT BPEMEHHU

JIJIsl PABHOMEPHOTO
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MPAKTUYECKOE TPUMEHEHHE:
CIUJIOMETP, ABUKEHHUE CHAPSI0B,
LIEIIHbIC U pEMEHHBIE NIEpelaun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKCHHUSL.

Pacnio3naBanue pusnveckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKarolen
YKU3HH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE
JIBIDKEHHUE, CBOOOHOE TTaJICHUE TEI,
JIBUKEHHUE TI0 OKPY>KHOCTH.

Onucanre MEXaHUYECKOTO JIBHIKCHHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOPJIMHATA, ITYTh,
MepeMEICHIE, CKOPOCTh, YCKOPECHHE.
PaGoTa B rpymnmax npu miaHupOBaHUH,
MPOBEICHUH U UHTEPIPETALINH
PE3yNbTATOB OIBITOB M aHAIIN3E
JIOTIOTHUTEIHHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME

2.2

JInHamuyKka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbii 3akoH HproTOHA.
NHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [lpuHnun
Cynepro3uunu cuil. Bropou 3akoH

Herorona i1 MmaTepuaibHON TOUKMU.

Tpernii 3akoH HerotoHa

JUTSI MATEPUAIIBHBIX TOUYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna Tsoxectu. [lepBas
KOCMHYECKAs CKOPOCTb.

CpaBHeHUE MacC B3aUMOJIEUCTBYIOIINX
TeJI.

N3yueHne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT iepopMaIu; CpaBHCHHE
CHJT TPEHUS TTOKOSI, KAUCHUS U
CKOJIbYKEHUSI.

OOBsiCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcnepuMeHTa:
WCCJICTIOBAHUE 3aBUCHUMOCTH CHIT
YOPYrOCTH, BO3HUKAIOIIUX B IIPY>KUHE
U PE3UHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buas TpeHus (1mokos,
CKOJIb)KECHHUSI, KAUEHUS ).

Cuna tpenuns. Cyxoe TpeHHe.
Cuita TpeHUs CKOJIBKEHUS U CUla
TpeHus nokosi. Koapduruenr
TpeHus. Cuia ConpOTUBICHUS
MIPU JBUKEHUM Teja B )KUIKOCTH
WJIN Tas3e.

[TocTynarenbHOE 1 BpalaTeIbHOE
JIBYKEHUE a0COTIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpaiieHus. [nedo cuibl. YcinoBus
paBHOBeECUS TBEPIOIO TEIIA.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB

nedopManuu; u3ydeHue JTBHKEHUS
Opycka 1Mo HaKJIOHHOM TIJIOCKOCTH;
HCCJICIOBAHKE YCIOBUI PABHOBECHS
TBEPJIOTO TeJa, UMEIOIIETO OCh
BpaIlCHUS.

OObsacHeHne 0cOOEHHOCTEN
PaBHOMEPHOTO U paBHOYCKOPEHHOTO
MPSMOJTMHEHHOTO JIBUKCHUS,
CBOOOHOIO MaACHHUS TEM, IBMKEHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMHPHOTO
TATOTCHHUS.

OOBsicCHEHUE OCHOBHBIX ITPUHITUTIOB
eHCTBUS NOAIIMITHUKOB U UX
MPaKTUYECKOTO MTPUMEHEHUS.
OOBsICHEHHUE JBIKCHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenune pacu€THbIX 33124 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C MCITOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 HOpMyJ TMHAMUKHU.

PacriosnaBanue GpU3MUECKUX SIBICHHM
B Y4€OHBIX ONBITAX U OKPYKaIOIeh
JKU3HU: HHEPITUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GU3NYECKUX MPOIECCOB U
SIBJICHUH C MCIIOJIb30BAHUEM 3aKOHOB H
MIPUHITUTIOR: 3aKOH BCEMUPHOTO
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tsrotenws, |, |1 u III 3akonsr HeroTOHa,
MPUHIINI CYNEPIIO3UIUN CUJT, TPUHLIUTL
PABHOIPABHOCTU MHEPIIUATIBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXpaHCHHUA B
MCXAaHUKEC

HNmiysibc MaTepuaibHOW TOUKHU
(Tena), cuCTEMBbI MaTepUATIbHBIX

TOo4eK. VIMITyJIbC CHIIBI M NU3MEHEHUE
HMMITYJIbCA TeJIa. 3aKOH COXPAaHEHUS
uMItysbca. PeakTuBHOE JBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.
Kunernueckas sneprus
MaTepHaAIbHON TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIUM.

[TorenuunanbHas SHEPTHSL.
[TorenunanbHas 3HEPTUSA YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenunanbHas 3HEPTUS TEIA
BOJIM3Y MOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HEMOTEeHIHAIbHBIE CUIIbL. CBS3b
pabOThl HEMOTEHITUATBHBIX CHII
C U3MEHEHNUEM MEXaHUYECKOU
DHEPIUU CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXaHUYECKOU
SHEPIUMU.

Yrpyrue u Heynpyrue

[IpoBeneHnE FKCIEPUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJICIOBAaHUE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHHYECKOI YHEPTUH Tella

Ha PUMEPE PACTSKEHUS PE3UHOBOTO
KIyTa.

Orenka aOCONIOTHBIX M OTHOCUTEHHBIX
MOTPEUIHOCTENW U3MEPEHNN (PU3HUECKHUX
BEJINYUH.

Petienne pacu€THbIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHUHI.

Pemienne kauyecTBEHHBIX 3a7a4

C OMOPOM Ha U3yUYCHHBIE B pa3jielie
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3MYeCcKue SIBICHUS.

Onucanue MEXaHU4eCKOro ABUKEHUS C
UCITOJIh30BaHNEM (PU3NUECKHUX BEITMUNH:
MMITYJIbC TE€a, KHHETUYECKasl SHEPTHS,
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CTOJIKHOBEHMS.

TexHuyeckue ycTponcTa u
MIPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KOIIEP, IPYKUHHBIN
IACTOJIET, ABUKEHHUE PAKET

MMOTEHUHAJIbHAS SHEPTUsl, MEXaHNYECKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 pU3NYeCKUx MpoLeccoB u
SABJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXPaHEHMS] MEXaHUYECKON dJHEPIUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBHUS U IPAKTUYECKOIO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOJIOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET.

OOBbsiCHEHUE ABUKEHUS PAKET C OMOPOH
Ha U3y4YCHHbIC (PU3NYECKHE BETUUNHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHne npu MOArOTOBKE
COOOIICHUI 0 MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHIA ISl
IIOMCKA, CTPYKTYPUPOBAHMS,
MHTEPHPETALNN U IPEICTABICHUS
uH(pOpMaUKU, KPUTHUECKUN aHATHU3
noJryqaemMou nHpopMaIuu

[IpoBeneHrie KOCBEHHbBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3nYeCKUX BEIMYHMH, TPOBEPKA
MIPEAJIOKEHHBIX TUIIOTE3

Hroro no pazgeny
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Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE MMOJOXKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBUXKEHUE.
Huddysus. Xapakrep ABUKCHUS U
B3aMMOJICHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHHus Ta3oB,
KUJKOCTEW U TBEPABIX TEN U
00BSICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBE 3THUX Mozenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
BeniecTBa. [locrosHHas ABoraapo.
TerioBoe paBHOBECHE.
Temmneparypa u e€ usmepeHue.
[Ixama remneparyp Llenscus.
Mojens uneajasLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU UJICATHLHOIO Ta3a.
AOcomoTHas TeMreparypa Kak Mepa
CpeHEeN KHUHETUYECKON SHEPTUU
TEIJIOBOTO IBUKEHHUS YaCTHI] rasa.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeipona.

3akoH [lanbToHa. M30mpornecchl

IIpoBeneHue 3KCrIEpUMEHTA:
OMpEIEJICHHE MACChl BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHuil 00bEMa KOMHATBI, 1aBJICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEW;
UCCJIEIOBAHUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OObsicCHEHUE OCHOBHBIX MPUHLIUIIOB
JEeHCTBUI TEpMOMETpa U 6apomeTpa u
YCJIOBUHM UX O€30IMaCHOTO
WCITOJIb30BAHUS B IIOBCETHEBHOM
KU3HU.

Pacno3naBanue pusnveckux siBICHUN

B yU€OHBIX ONBITAX U OKpYXaromieu
KU3HU: TUDPy3usi, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TenIoBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JaBJICHUE ra3a, TeMIlepaTypa,
CPEIHSAS] KHHETUYECKasl SHEPT U
Xa0THYECKOIO ABUKEHUS MOJIEKYII,
CPEIHEKBapaTUYHAsI CKOPOCTh
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B UJICATIbHOM r'a3€ C HOCTOSIHHBIM
KOJINYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
U30IIPOLECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuueckue yCcTpoucTBa 1
MPaKTUYECKOE TPUMEHEHHUE:
TEPMOMETp, OapoMeTp

MOJIEKYJL.

AHanu3 GU3NYECKUX MPOIIECCOB U
SIBIICHUM ¢ ucrojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEN
KMHETUYECKOU YHEPTUHU TEIJIOBOTO
JIBMDKCHUST MOJICKYJI ¢ aOCOJIFOTHOM
TEMIIEPATYpPOH.

Petienne pacu€THbIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C MCIT0JIb30BaHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJICKYJISIPHOM (DH3UKH.

Pabota B rpynnax npu rjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pEe3yJIbTATOB OINBITOB U aHAJIN3E
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB
uH(pOpMAaIUH 110 TEME

3.2

OCHOBBI
TEPMOUHAMUKH

10

TepMoanHaMuyeckas CUCTEMA.
BHuyTpeHnHss sneprus
TEPMOJNHAMUYECKON CUCTEMBI
CITOCOOBI €€ N3MEHEHHUS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUS OJTHOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEePENAaYu: TEIIIONPOBOAHOCTb,
KOHBEKLMS, U3IIyUYCHUE. Y IeTbHAs
TEIIOEMKOCTh BEIIECTBA.

IIpoBeaeHuE SKCTIEPUMEHTA: U3MEPEHUE
YAEIbHOU TEIJIOEMKOCTH BELIECTBA.
OrieHka aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NUECKUX
BEJINYHMH.

N3yuenue Mozenei mapoBoit TypOUHBI,
JIBUTATENII BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO IBUTATEIIA.

OObsicHEHUE PUHITATIOB ICUCTBUS
yCIIOBUI 6€30MacHOr0 UCIIOIB30BAHUS
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KonugecTBo TENI0THI

MIpU TEIJIONEPEaAYE.

[TonsTre 06 aguabaTHOM MpoIecce.
IlepBblii 3aKOH TEPMOJNHAMUKH.
[IprmeHeHue nepBoro 3akoHa
TEPMOJIMHAMMKH K U30TPOIIECCAM.
['paduueckas uaTepnperanus
paboThI raza.

Bropoli 3ak0H TEpMOJIMHAMUKH.
HeoGpaTumMocTs nporieccon

B [IPUPOJIC.

TennoBbie MamuHbL. [IpuHIUIIBI
JIEUCTBUS TEIIJIOBBIX MAIIIMH.
[IpeobpazoBanms YHEPTUU

B TETUIOBBIX MaIllMHAX.
KoadduimenT noneznoro geicTBus
TETMJI0BOW MAIIIMHBI.

Huxn Kapnuo u ero koshuimeHt
MMOJIE3HOTO JEHUCTBUSL.
DKOJIOTHYeCKHUe TPOoOIeMbl
TETJIODHEPTE€TUKH.

TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHCHHUE:
JBUraTellb BHYTPEHHETO CrOPaHUs,
OBITOBOM XOJOAUIBHHUK,
KOHJTULIUOHED

B TIOBCEIHEBHOM JKM3HU JBUTATEIIS
BHYTPEHHETO CTOPaHMS, OBITOBOTO
XOJIOIUITLHUKA, KOHIUIIHOHEPA.
Onucanue CBONCTB TN U TEIJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(buU3MYeCcKUX BEIMYMH: 1aBJICHHE T'a3a,
TeMITepaTypa, KOJTHIEeCTBO TEIIOTHI,
BHYTpPEHHSISl SHEprusi, paboTa rasa.
Pemenue pacu€THbIX 337124 C SBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJ MOJIEKYIISIPHOU (PU3UKH U
TEPMOIUHAMUKHU.

Pemenne kauecTBEHHBIX 3a/1a4

C OTIOPOIi HA U3yUYEHHBIC B pa3Jiene
«MonexynsipHast pu3nKa u
TEPMOIMHAMHKA 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBIICHUSI.

PaGoTa B rpynmax npu aHanmse
JIOTIOTHUTETHLHBIX UCTOYHUKOB
uH(pOpMAaIUH TI0 TEME
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
da30BbIE NEPEXOABI

[TapooGpazoBanue U KOHICHCALIHS.
Hcnapenue u kuneHue.
AGcoIoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO311yxa. HaceleHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIEPATYPhl KUTICHUS OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpUCTAILIOB. JKuKue
kpuctaiibl. COBpeMEHHbBIE
Marepuansl. [L1aBnenue n
KpUcCTaJIM3anus. Y IeJbHas TerioTa
miaBieHus. Cyomumanusi.
YpaBHEHHUE TEIIOBOTO OataHca.
TexHuueckue ycTpoucTsa u
IPaKTUYECKOE MPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
MOJIyYE€HHS] COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEPHUAJIOB,

Y HAaHOTEXHOJIOTUHU

[IpoBeneHNE SKCIIEPUMEHTA: U3BMEPEHUE
OTHOCHUTEIIbHOM BIIAJKHOCTH BO3yXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NYECKUX
BEJINYMH.

N3yyeHune CBOMCTB HACHIIIICHHBIX
1apoB, CII0COO0B U3MEPEHHUS
BIIQYKHOCTH

HaOnronenue kurneHus npu
MMOHMYKEHHOM JIaBJIEHUU, HATPEBAHUS

Y TUIABJIEHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
yCJI0BuUM 0€30MacHOTO UCTI0JIb30BAHUS

B IMIOBCETHEBHOM XU3HU TUTPOMETPA,
MICUXPOMETPA, KAJIOPUMETPA.

N3ydyeHne TEXHONIOTUI OIYyYECHUS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YUCJIE
HAaHOMAaTEPHUAJIOB.

Pemenune pacu€THpIxX 3a71a4 € IBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C MCT0JIb30BAaHUEM YPABHEHUS
TEIJIOBOTO OasaHca.

Pemenre kayecTBEHHBIX 3a7a4

C OIIOPOU HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U PU3UYECKUE
SABJICHHUS T10 TEME.
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Pacnio3naBanue Gu3NYECKuX SBICHUN
B yUEOHBIX OIBITAX U OKpYXKaroleu
KU3HU: Aedopmanyst TBEPABIX TE,
HarpeBaHUe U OXJIAKIEHUE Tel,
M3MEHEHHUE arperaTHbIX COCTOSIHUM
BEIIECTBA U OOBSICHEHNE UX Ha OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.

Hcnonb3zoBanne HHPOPMAIMOHHBIX
TEXHOJIOT U JIJIsl TIOUCKa,
CTPYKTYpPUPOBaHUs, HHTEPIPETALIUU U
npeJcTaBiIeHUs] UHpOpMaLUU IpU
MOATOTOBKE COOOIICHUM O MPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJUHAMUKY B TEXHHUKE

Y TEXHOJIOTHSIX

Htoro no pazneny 24
Pasznen 4. JjaekTpoguHAMHKA
4.1 | DnexkTpocraTuka 10 DunekTpu3anus Teil. Jnekrtpuueckuid | [IpoBeaeHue 3KCIEpUMEHTa: U3MEPEHUE

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaoB. [IpoBogHuKH,
TADJICKTPUKU U MOTYITPOBOTHUKH.
3aKOH COXpaHEHUs MIEKTPUUECKOTO
3apsza.

B3anmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuyHbIi 3JIeKTPUUECKUN
3apsAl. DIEKTPUUYECKOE MOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka aOCOMIOTHBIX 1 OTHOCHUTEIHLHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BCJIMYHH.

N3yuyenue npuHIUNOB NEUCTBUS
BJIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCAaTOopa.

N3ydeHne NprHIMIIOB IEHCTBHS
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Hanpsk€HHOCTB 37EKTPUYECKOTO
nosis. [Ipuauun cynepno3unuu
BIEKTPUYECKUX Tonen. JInnnm
HaIpPSHKEHHOCTH AJIEKTPUYECKOTO
TOJIS.

PaboTa cui 351eKTpoCcTaTHYeCKOTO
nons. [lorenunan. PasnocTts
noteHuuaoB. [ IpoBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JnanekTpruyueckas IpOHULIAEMOCTb.
DnekTpoémkoctb. Konaencarop.
DIIEKTPOEMKOCTb MJIIOCKOTO
KOHJIeHCAaTopa. DHEepPrus
3apsHKEHHOT O KOHJIEHCAaTOopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
3JIEKTPOCKOII, JIEKTPOMETP,
3JIEKTPOCTATUYECKAsl 3allINTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJEHCATOP, KOMMMPOBAIbHBIN
armapar, CTpyHUHBIN IPUHTED

U yCIIOBUI 0€3011aCHOT0 NPUMEHEHUS
B MIPAKTUYECKON KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOro
MPUHTEPA.

PaccmoTpenue hu3niyeckux OCHOBaHHM
AJIEKTPOCTATUYECKOMW 3alUTHI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemenue pacu€THbIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyIT SIIEKTPOCTATUKH.

Pemenne kaduecTBEHHBIX 3a/1a4

C OITIOPOY HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUECKUe
SBJICHUSI DJIEKTPOCTATUKHU.
Pacno3naBanue pusnveckux siBICHUN
B YYEOHBIX OMBITaX U OKPYXKaIOIIeH
KU3HU: AJICKTPU3ALIMS TET,
B3aUMOJICUCTBHE 3aPsAI0B U OOBSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hopMyI
AIIEKTPOCTATUKH.

OnucaHue U3y4eHHBIX CBOMCTB
BEIIECTBA U JIEKTPUUECKUX SIBJICHUIN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMUMH: JIEKTPUUECKUI 3aps,
HANPSLKEHHOCTD AJIEKTPUYECKOTO MO,
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MOTEHIMAJI, Pa3HOCTh NOTEHIINAJIOB,
BIEKTPOEMKOCTb.

AHann3 GU3NYECKUX MPOIECCOB U
SIBJICHUM C HCII0JIb30BaHUEM
bu3nUECKUX 3aKOHOB: 3aKOHA
COXpaHEHHUS AJIEKTPUUYECKOTO 3apAa,
3akoHa KynoHna.

Pabora B rpynmax npu aHaimse
JIOTIOJTHUTEIILHBIX NCTOYHHKOB
MH(pOpMAaIUU U TOATOTOBKE COOOIIECHUM
O MIPOSIBJICHUHU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPYXaIOIIeH )KM3HU U PUMEHEHUHU
UX B TCXHUKE

4.2

IlocTogHHBINA

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AIIEKTPUUECKOTO
Toka. McrouHuku Toka. Cuiia Toka.
[TocTOSsIHHBIN TOK.

Hanpspxenue.

3akoH OMa [ y4acTKa LEeTu.
DJIEKTPUUECKOE COPOTUBIICHUE.

Y nenpHO€E CONMPOTUBIICHUE
BemecTna. [locnenoBarenpHoe,
napayieIbHOE, CMEIIAHHOE
COEJIMHEHME MMPOBOIHUKOB.
PaboTa snexkTpruyeckoro Toxa.
3akoH J[xoyns—JIenua. MomHocCTh
ANEKTPUYECKOTO TOKA.

[IpoBeneHue KCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue JJC ucTtouHuka Toka v ero
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIIOICHUE IIEKTPOJIN3A.

OreHka aOCOIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE IPUHITUTIOB JIEHCTBUS U
yCIJIOBU 0€30MacHOTr0 MPUMEHEHUS
aMIepMeTpa, BOJIbTMETPA, PEOCTaTa,
HMCTOYHUKOB TOKa,
AJNIEKTPOHATPEBATENBHBIX U
AIIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOM (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3aMBIKAHHE.

DJIEKTPOHHAS TPOBOJAMMOCTh
TBEPJIBIX METAJJIOB. 3aBUCUMOCTh
CONPOTHUBJICHUSI METAIIOB

OT TEMIIEpPaTypPBhl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOIICTBA PTIEKTPOHHBIX MTYYKOB.
[TonynpoBoauuku. CoOCcTBEHHAS U
IpUMECHAsi TPOBOJUMOCTh
MOJIyNIpOBOAHUKOB. CBOMCTBA
p—Nh-nepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI.
DIIEKTPUYECKHUN TOK B pACTBOPAX U
pacruiaBax 3J€KTPOJIUTOB.

DNEKTPOIUTHYECKAs TUCCOLIUALINSL.

DNEKTPOIH3.
DJIEKTPUYECKHM TOK B razax.
CamocTosITeNnbHBIN U
HECAMOCTOSTEJIbHBIN pa3psL.
Moumnus. [1na3ma.
TexHuyeckue ycTpoucTBa U

TEPMOMETPA COMPOTUBJICHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIAOJIOB, TAJIbBAHUKH.

Pemenune pacu€THpIxX 3a71a4 ¢ IBHO
3aJIaHHON (YU3UIECKON MOJIEITBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTOSTHHBIM
ANEKTPUUECKUN TOK.

Pacnio3naBanue pu3nuecKux sIBICHUIM
B YYEOHBIX OMBITaX U OKPYXKaIOIICH
KU3HU: SJIEKTPUUECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHaJN3 ANEKTPUUYECKUX SIBJICHUU U
MPOILIECCOB B LIEMSAX MOCTOSSHHOTO TOKA
C MCIIOJIb30BAaHMEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO Y TAPaJIEBLHOTO
COEIMHEHUS MPOBOJIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanne N3y4eHHBIX CBOMCTB
BEILIECTB U DJICKTPUUECKUX SBICHUMN

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYUH: AJIEKTPUUECKUI 3aps/l, CHIIa
TOKQ, 3JIEKTPUYECKOE HANPSIKEHHUE,
ANEKTPUUYECKOE COPOTUBIICHUE,

41




denepanbHas padboyas nporpamma | Pusnka. 10—-11 kiaccel (6a30BbIi YPOBEHD)

MPaKTUYECKOE MPUMEHEHHE:
amIepMeTp, BOJILTMETP, peocTar,
UCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIU JIUOJI, TEPMHUCTOPBI U
(bOTOpPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN TNO,
rajbBaHUKa

pa3HocTh notenuuainos, /C, padbora
TOKa, MOIIIHOCTh TOKA.

Hcnonb3oBanre HHPOPMAIIMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUN U
MpEICTaBICHUS] HHPOPMAIIUU TIPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHU U
3aKOHOB ITOCTOSIHHOTO TOKA B TEXHHUKE U
TEXHOJIOTHSIX

Hroro no pazgeny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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11 KJIACC

HaunmenoBanue

No KommuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
pa3liesIoB U TEM [IporpammHoe copepxaHue

n/m 4acoB 00yYarommxcst

y4eOHOTO0 MpeaMeTa
Pasznen 1. Dnexkrponmnammuka
1.1 | MarauTHOe noJe. 11 [TocTOsTHHBIE MArHUTHI. [IpoBeneHnE SKCIEPUMEHTA: U3YUYCHUE

DIIEKTpOMarHuTHas
WHTYKITAS

BzanMoaeicTBre MOCTOSTHHBIX
MarHuToB. MarHuTHoe mosie.
BekTop MarHuTHOM MHIYKLIUH.
[IpyHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInHuMn
MarHuTHOM MHAyKiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIWU TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1oJjie NpOBOIHUKA

¢ TokoM. KapTrHa TuHUN HHAYKIHA
MarHuTHOTO MOJISI JJTUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMoelicTBrEe MPOBOIHUKOB

C TOKOM.

Cuita AMnepa, e€ MOAyJb U
HaIrpaBJICHUE.

Cuna Jlopenua, e€ MoyJb 1
HamnpasJjeHue. [[BruxeHue
3apsIKEHHOM YaCTHULIbI

MAarHATHOTO IOJIS KATYIIKHU C TOKOM;
VCCIIEIOBAHNE JENUCTBHS IIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VCCIIEIOBAHUE SIBJICHUSA
AIIEKTPOMAarHUTHON UHIYKIIUH.

OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3MUECKUX
BEJINYMH.

OObsicHEHUE IPUHLUIIOB IEUCTBUS U
yCJIOBUI 6€3011aCHOrO MPUMEHEHUS
ITOCTOSTHHBIX MarHUTOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOpHUTEIIEH 3JIEMEHTAPHBIX YaCTHLL,
WHAYKIIMOHHOM IEYH.

Pemenue pacu€THbIX 3a1a4

Ha MpUMEHEeHHE (HOPMYJI TEMBI
«MarauTHoe nosue. NeKTPOMarHuTHAsS
VHIYKLS.

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE
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B OJIHOPOJTHOM MAarHUTHOM TIOJIE.
Pabota cumnel Jlopenta.

SIBneHuE 3JIEKTPOMAarHUTHOU
uHaykuu. [ToTok BekTopa
MAarHUTHOW UHAYKIIHH.
DJIIEKTPOJABMKYIIAS CHIJIA UHYKIWH.
3aKOH 2JIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe 3J1eKTprUIecKOoe NoJIE.
DIIEKTPOJABIKYIIAS CHJIa MHIYKIIUN
B MPOBOJIHUKE, ABHKYILEMCS
MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM TIOJIE.

[IpaBuino JleHna.

NunykTtuBHOCTSL. fBIICHUE
CaMOMHAYKIHNU. DNEKTPOABUKYIIAs
CHJIa CAMOWHIYKIIHH.

DHeprusi MArHUTHOTO MOJI KaTYIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuuyeckue ycTponucTsa u
MPAKTUYECKOE MPUMEHECHUE:
MOCTOSIHHBIC MAarHUTHI,
AJIEKTPOMAarHMThlI,
AJIEKTPOIBUTATEIIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YACTHII,
WHIYKIUOHHAS M€Yb

SABJICHUS TEMBI «MarHuTHOE MoJe.
DIIEKTPOMAarHUTHAS! UHIYKLIHSD).
Ornpenenenue HanpaBIeHUs BEKTOPA
WHIYKIIMU MarHUTHOTO IO
MPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cuiel JlopeHia.

Pacno3naBanue puznueckux sBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKaIoIeh
KU3HU: B3aUMO/JICHCTBUE MAarHUTOB,
AIIEKTPOMArHuTHAsI UHAYKIUSA,
JIECTBUE MAarHUTHOTO TOJISl Ha
MPOBOJAHUK C TOKOM M JIBUKYIIIHICS
3aps.

AHaJIN3 3EKTPOMATHUTHBIX SBICHUN
C UCIOJIb30BAaHNEM 3aKOHA
AIEKTPOMArHUTHOM MHIYKIIVH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bU3NYECKUX BETUYUH: UHIYKITUS
MarHMTHOTO MOJisA, cujla AMrepa, cuiia
JlopeHiia, THAYKTUBHOCTh KaTYIIKH,
SHEPrusl JIIEKTPUUYECKOTO U MATHUTHOTO
TIOJIEH

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJITHBI

2.1

MexaHU4ecKue 1
ANEKTPOMArHUTHBIC
KoJicOaHus

KonebatenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMIUTUTyAa U (aza KojaeOaHu.
[Ipy>KMHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHHK.
YpaBHEHUE TapMOHUYECKHUX
kosebanuil. [IpeBpaiienue suepruu
MIPU TAPMOHUYECKUX KOJCOaHUSX.
KonebarenbHblii KOHTYP.
CB0OOIHBIE PJIEKTPOMArHUTHbHIC
KoJIeOaHUs B UACATHBHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX]Iy MEXaHUYECKUMU U
AJIEKTPOMATHUTHBIMH KOJICOAHUSIMU.
®opmyna ToMmcoHa. 3aKkoH
COXpPaHEHUS YHEPTUH B UAECATHHOM
K0J1e0aTEIbHOM KOHTYDE.
[IpencrasieHue 0 3aTyXarmmux
KoJeOanusax. BeiHyX1eHHBIE
MEXaHUYEeCKHe KoJIeOaHms.
Pe3onanc. BeiHyXeHHbIE
AJIEKTPOMArHUTHBIE KOJICOaHMUSI.
IlepeMeHHBIN TOK.
CHHycOMIAIbHBIN TEPEMEHHBII TOK.

HccenenoBanue napameTpoB
KoJie0aTeIbHON CUCTEMBI — ITEPUO/IA,
YaCTOThI, AMIUTUTY/IbI U (ha3bl
KoJieOaHu| (MIPY>KUHHBIN W/WUIH
MaTeMaTHYECKUI MasTHHK).
HaOmnronenue 3aTyxarmmnmx KojaeoaHuu.
HccnenoBaHue CBONCTB BHIHYKICHHBIX
KoJicOaHMi.

HaOmnronenue pe3oHanca.

[IpoBenenue s3KCepUMEHTA:
MCCIIEIOBAaHUE 3aBUCUMOCTH MEPHUO]Ia
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JYIMHBI HUTU U MAacCChI TPY3a;
HCCIIeIOBAaHUE IEPEMEHHOTO TOKA

B 1IETIM U3 MOCTEA0BATEILHO
COCTMHEHHBIX KOHACHCATOPA, KATYIITKA
U pE3UCTOpA.

Or1ieHKa aOCOFOTHBIX 1 OTHOCHUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicHEHUE IPUHITUTIOB JIEHCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TeHEpaTOpa
MEPEMEHHOTO TOKA, TUHUU
AJIEKTpoIIepeay.

Pemenne pacu€THbIX 337129 C SBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTNTYTHOE U JEUCTBYIOLIEE

SHAYCHUC CHUJIbI TOKA 1 HAIIPAKCHUS.

Tpanchopmarop. [IpoussoacTso,
nepegaya v noTpediaeHue
AIEKTPUYECKOU SJHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

Kynprypa ncronszoBanus
DJIIEKTPOIHEPTUU B IIOBCEIHEBHOMN
JKU3HHU.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE IPUMEHEHUE:!
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JIMHUU
IEKTpoIepeaay

3aJIaHHON (PU3UUECKON MOJIEITHIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, ONTUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMarHUTHBIC
KoJieOaHusl.

Omnucanre MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHHIA

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: TICPUO] ¥ 4aCTOTa
KoJieOaHuil, aMInTyaa u asza
Kosie0aHu, 3aps/] ¥ CUjia TOKA

B FApMOHHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemenne kauecTBEHHBIX 33134

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITMCHIBAIOIINE
MEXaHHYECKUE U AJICKTPOMArHUTHBIC
Kosie0aHusl.

PaboTa B rpynmax mnpu ruraHupOBaHUH,
MIPOBEJICHUY W WHTEPIIPETAIINN
PE3YNbTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTETBHBIX UCTOYHHUKOB
uH(pOpMAIUH 110 TEME

2.2

Mexanndeckue u
BJIEKTPOMArHUTHBIE
BOJIHBI

MexaHuveckue BOJIHbBI, YCIOBHS
pacnpoctpanenus. [lepuo.
CKOpOCTh pacipOCTpaHEHUS U
JUIMHA BOJIHBL. [lonepeunsie n

N3yuyenue oOpazoBaHus u
pacrpocTpaHeHHsI TONEPEYHBIX U
IIPOJIOJIBHBIX BOJIH.

Habmonenue orpaxkeHus
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IIPOJOJIbHBIE BOJIHBI.
WuTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.
VYcnoBus u3iydeHus
AJIIEKTPOMArHUTHBIX BOJIH. B3anMHuas
opueHTauus BekTopos E, B,

U B 2JIEKTPOMarHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUE, MPEJIOMIICHHUE,
noJisipu3anus, AMppaxkuus,
uHTepdpepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHune 371eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI paIUOCBA3U U
TeneBuaeHus. Paguonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPYKaIOLIEN CPEJIbL.
TexHuuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBas INarHOCTHKA

B TEXHUKE U MEAULIMHE, paap,

U MpeIoMIICHUs, HHTep(epeHInn 1

T paKII MEXaHUYECKUX BOJIH.
Hab6nronenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUTUTYI0M U
4acTOTOM KOJieOaHW, 3BYKOBOTO
pe30HaHca.

HccnenoBanue CBONCTB
AIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMJIEHUE, MTOJIAPU3ALS,
nudpakuys, “HTepdepeHIus.
N3ydeHune ycioBui n3nydeHus
AIIEKTPOMATHUTHBIX BOJIH, B3AUMHOM
opueHTanuu BekTopoB E, B,

U B DJIEKTPOMAarHuTHOM BOJIHE.
N3ydyenne npuMeHeHus
ANIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHEHNE MPUHIIMIIOB ICHCTBUS U
yCIIOBHI 0€30MacHOTr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YJIBTPa3ByKOBOM THATHOCTUKU

B TEXHHUKE U MEJMLIMHE, pajapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBY-neuwn.
Pemenue pacu€THBIX U KAYECTBEHHBIX
3a/1a4 ¢ ONOPOU HAa U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITMCBHIBAOIIINE

47




denepanbHas padboyas nporpamma | Pusnka. 10—-11 kiaccel (6a30BbIi YPOBEHD)

panuonpuéMHUK, TEIEBU30DP,
anTeHnHa, tenedon, CBU-nieun

pacnpocTpaHeHUE MEXaHUYECKUX U
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBanre HHPOPMALIMOHHBIX
TEXHOJIOTHH JIJIS1 IIOMCKA,
CTPYKTYPHUPOBAHMUSI, THTEPIIPETAIIUU U
npecTaBiIeHus nH(popMauu

IPU HOJATOTOBKE COOOIIEHU I

00 UCTI0IB30BaHUHU JIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyacTtue B IUCKyccun

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUN
OKPYKaIOIIEH CPEIbL.

PaboTa B rpynnax npu miaHupoOBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PE3YNbTATOB OIBITOB U AHAJIU3E
JIOTIOJIHUTEIbHBIX NCTOYHUKOB
uH(pOpMAaIUH 110 TEME

2.3

Onrtuka

10

['eomeTprueckast onTuka.
[IpsAsMoOJIMHENTHOE pacIpPOCTPAaHEHUE
CBETA B OJHOPOIHOU cpene. JIyu
cBeTa. TOYEYHBINM UCTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoeHue
M300paKeHUH B TUIOCKOM 3epKaJie.
IIpenomiieHue cBeTa. 3aKOHBI
npeaoMIIeHUs cBeTa. AOCOIOTHBIN
nokasarenp npenomieHus. [lomaoe

N3ydenue sABII€HNs TIOJHOTO
BHYTPEHHETO OTPaXEHUs, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3ydeHne Moaene MUKpOCKONa,
TEJIECKOIIA.

IlonydeHue cnekTpa ¢ MOMOLIBIO
MPU3MBI U TU(PPAKITUOHHON PEIIETKY.
N3mepenne nokasaresst npeaoMIICHUS
CTEKJIA.

NccnenoBanre CBOMCTB M300pakeHUI
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BHYTPEHHEE OTPaKECHUE.
[IpenenpHbIN yros MoaHoro
BHYTPEHHETO OTPAKCHUSI.
Hucnepcust cBeta. ClioKHBIN COCTaB
oenoro cpeta. LBer.

Cobwuparoniyie 1 paccermBaroIne
nuH3bl. ToHKas mH3a. POKYCHOE
PacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JIMH3bI. [locTpoeHue
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JuH3ax. @opmyna
TOHKOM JIMH3bI. Y BEJIINYCHUE,
JTaBAEMOE JIMH30M.

IIpenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
BonnoBas ontuka. Matepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKH.

VY cnoBus HaOMIOAEHUS MAKCUMYMOB
1 MUHHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. {udpakunonHas
peméTrka. Y clioBre HAOIIOACHUS
TJIABHBIX MAKCUMYMOB IPU TTaJICHUN
MOHOXPOMAaTHYECKOIO CBETA

Ha TU(PPaKIMOHHYIO PEIIETKY.

B JIMH3AX.

OOBbscHEeHNE TPUHLIUIIOB IEUCTBUS U
yCIIOBU 0€3011acHOTO MPUMEHEHUS
OYKOB, JIyTIbI, (poTOANMIapara,
MIPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIa, TEJIECKONa, BOJOKOHHOMN
ONTHKH, TUPPAKIMOHHONU PEIIETKH,
IOJIIPOUAA.

Pemenne pacu€THbIX 3a/1a4 C ABHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI T€OMETPUUECKON ONTUKH.
[Toctpoenue u onucanue N300paxeHus,
CO3[1aBAEMOT0 IIJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
IIPUMEHUMOCTH T€OMETPUUIECKOMN
OITHKH.

Pacnio3naBanue Gpusnveckux sBICHUN
B OIIBITAX U OKPYKAIOLIEH KU3HMU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETAa, OTPaXXEHUE, ITPEIOMIICHHE,
uHTephepeHus, Tuppakius u
MOJISIPU3ALIMS CBETA, TUCIIEPCUS CBETA.
N3yuenue yciioBuit HaOII0ICHUS
MaKCUMYMOB 1 MUHUMYMOB

B UHTEePPEPEHLIMOHHON KapTUHE
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[Tonspuzanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE IPUMEHEHUE:

OYKH, JIyna, (poroamnmapar,
IIPOCKIIMOHHBIN arapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
IIOJIAPOU]L

OT IBYX CUH(a3HbBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Y cnoBue HaOIIOICHUS TTIABHBIX
MaKCHMYMOB MpH MaJICHUU
MOHOXPOMAaTHYECKOIO CBETA

Ha TU()PaKIIMOHHYIO PEIIETKY.
AHanu3 ONTHYECKUX SABICHUN

C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO pacipoCTpaHEHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
Onucanue ONTUYECKUX SIBJIICHUM

C UCTOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: (POKYCHOE PACCTOSIHUE U
ONTUYECKAS CHJIA JIUH3bI

Hroro no pazgeny

24

Pa3nen 3. OcHOBBI crielIHAJIBHON TeOPpUU OTHOCHTEIbHOCTH (1a1ee — CTO)

3.1

OCHOBBI CIIEITUATTEHON
TEOpHUHU
OTHOCHUTEJIBHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIACCUYECKOM MEXaHMKHU.
IToctynartsl cienquaibHON TEOPUU
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKYyME,
MPUHIIAI OTHOCUTEIIBHOCTH
OUHIIITEHHA.

OTHOCHTEILHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH U COKPALIECHUE JIJIUHBI.

Pemrenne xauecTBEHHBIX 3a1a4

C OMOPOM HA U3YUEHHBIE MMOCTYJIAThI
CTO.

Ncnonb3oBanue nHOOPMAIIMOHHBIX
TEXHOJIOTUH /1151 IOUCKa,
CTPYKTYpHUPOBAHUS, UHTEPIPETALINU U
IpeACcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
MexaHuku B ocHoBax CTO
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DHeprus 1 UMIYJIbC
PENSATUBUCTCKON YaCTHUIIBL.
CBs13b MaccChl € DHEpTUEH U
UMITYJIbCOM PEJSTUBUCTCKOM
YaCTHULbl. DHEPIUs MOKOS

Hroro no pazgeny

Pa3znen 4. KBantoBasi pusuka

4.1

DNeMeHTHI KBAHTOBOM
OIITHUKH

®otonsl. opmyina [1naHka cBs3n
SHEpPruu (POTOHA C €ro YaCTOTOM.
DHeprus ¥ UMIyJIbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexra. OnbITH

A.T". CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHHE
OitamreitHa 1 gororddexra.

«KpacHas rpanuiiay ¢potodddexra.

JaBnenue cBera. OnbITHI

I1.H. JIeGenena.

XHUMHMYECKOE JCHCTBUE CBETA.
TexHuuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMCHEHHE:
dhoTo311eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBETOMO/T

Haobmronenue gororddexra

Ha YCTAHOBKE C [IMHKOBOM MIJIACTUHOM.
HccnenoBanue 3aKOHOB BHEIITHETO
dhoTorddekra.

OOBsiCHEHHE OCHOBHBIX TPUHIIUATIOB
JIEVCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: (POTOAJIEMEHT, (DOTOIATUUK,
COJIHEUHas OaTapesi, CBeTOIUO/; U
yCIIOBUM X O€30MaCHOT0 MPUMEHEHUS
B IPAKTUYECKON KU3HU.

Pemienne pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (opMys1 KBAaHTOBOM OMTHKH.
Pelenne kayecTBEHHBIX 33/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHUKHU.
PacnioznaBanue Gpusnveckux sBICHUN
B y4€OHBIX OTbITAX:
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dboToanekTpudeckuii 3 PpexT, CBeTOBOE
JTaBJICHUE.

Onucanue u3y4yeHHbIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C CIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4aCTOTa CBETA,
AHEPrUs U UMIYJIbC POTOHA

4.2

Crpoenne atoma

Mopeas atoma Tomcona. ONBITE
Pesepdopaa no paccesHuro
o-yactull. [ Inanerapnas monenp
aroMma. [loctynarel bopa.
W3nydenne u norioiieHne GoToHOB
IIPU IIEPEXOJIE aTOMA C OJHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CEKTp ypOBHEN YJHEPTUH
aToma BOJOpoAa.

BomHoBBIe cBOMcTBa yacTHIl. BOIHEBI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CHOHTaHHOE U BBIHYXJIECHHOE
U3IIy4YCHHE.

TexHuyeckue ycTponcTsa u
MPAKTUYECKOE TPUMEHEHHE:!
CIIEKTPaJIbHBIN aHAJIN3
(CeKTpOCKOI), J1a3ep, KBAHTOBBIH
KOMIIBIOTED

N3yuenne monenu onsita Pesepdopa.
[IpoBeneHue FKCIIEPUMEHTA

10 HAOJIIOJIEHUIO JIMHEMYaTOro CIEKTpa.
OneHka abCONIOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3UUECKUX
BEJIMYHH.

N3yuenne monenu aroma: TomcoHa,
IJIaHETapHON MOJENH aTOMa, MOJENH
atoma bopa.

N3yuyeHue crekTpa ypoBHEN SHEPTUU
aToMa Bojopozaa. O0bsiCHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
0e301acHOro MPUMEHEHHUS
CIEKTPOCKOIIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 33124

C OITOPOM HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PrU3HUECKUE
ABJICHHS 110 TeMe «CTpOoeHUE aTomMay.
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Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yU€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOr0 CIEKTPA U3JIyYEHUs.
AHanu3 KBaHTOBBIX IPOLIECCOB U
SBJICHUH C UCII0JIb30BAHUEM
ocTyJsaros bopa

4.3

ATOMHOE PO

DKCHEPUMEHTBI, TOKA3bIBAIOIIIHEC
CJI0)KHOCTBH CTPOCHHSI SIpa.
OTKpBITHE paTMOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEIICHUIO COCTAaBa
PaANOAKTUBHOTO U3ITyUCHUS.
CsoiicTBa anb(da-, 6eTa-,
ramMma-u3naydeHus. BiausHue
PaMOAKTUBHOCTH Ha >KUBBIC
OpTraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyknonnas mozaens sapa
I'eitzenbepra-MBaneHko.

Bapsn sapa. MaccoBoe 4ncIIo sjpa.

N3oTomsL.
Anbda-pacnag. IIEKTPOHHBIN U

MTO3UTPOHHEIN OeTa-pacmas. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTHBHOTO

pacnaja.
DHeprus CBsI3U HYKJIOHOB B SJIpe.
S nepHble CUIIBL

N3ydeHne SJKCepuMEHTOB,
JTIOKa3bIBAIOIINX CI0KHOCTh CTPOSHUS
aTOMHOTO fAJIpa.

HccnenoBanre TpeKOB YacTHUIL

(1o roToBBIM (oTOrpaPusIM).
N3ydenue saIepHbIX CUI, IAEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIICPHOTO CUHTE3A.

N3ydyeHne HyKJIIOHHOW MOJIEIH siapa
['eiizenbepra-lBaneHko.

OObsicHEHUE YCTPOWCTBA U
MIPUMEHEHUS I03UMETPa, KaMepbl
Bunbcona, sisaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenne 3anau ¢ onopou

Ha MOJyYEHHbIE 3HAHUS, B T.4. O 3apsje
1 MacCOBOM YHCIIE sIpa.
PacnoznaBanue Gpu3nUeCcKuX SIBICHUIM
B YUEOHBIX OIBITaX U B OKPYKArOIIEH
YKU3HH: ECTECTBEHHAs U UCKYCCTBEHHAS
PaaNOAKTUBHOCTD.
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JledexT Maccrl sapa.

Snepubie peakunu. Jlenenue u
CUHTE3 SAEP.

S nepnbii peaktop. TepMosiaepHbIN
cuntes. [Ipobiaembl U mepCeKTUBbI
AJIEPHON SHEPrETUKH.
DKOJIOTUYECKUE ACTIEKTHI SIEPHOMN
SHEPIrETUKH.

DJieMeHTapHbIe YacTUlbl. OTKPBITHE
IIO3UTPOHA.

MeTtonbl HaOIIOACHUS U
pErucTpanuu JIEMEHTAPHBIX
YacTHII.

DyHIaMEHTAIbHBIE
B3auMoAeucTBUA. ENMHCTBO
(bu3MYECcKOi KapTHUHBI MUPA.
TexHuueckue ycTpomucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JIO3UMETP, Kamepa BuibcoHa,
AJIEpHBINA peakTop, aToMHasi bomba

Ornucanue KBaHTOBBIX SIBJICHUU U
IIPOLIECCOB € UCITOJIB30BAHUEM
(U3UYECKUX BEIMYWH: TIEPHO/T
MOJIypacIaia, SHEPTUsS CBSI3U ATOMHBIX
anep, neexT Macchl sjpa.

AHaJN3 MpOIECCOB U SIBICHUI

C MCIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsija, 3aKOH
COXpaHEHUsI MacCOBOr'0 YHCIIA,
noctynarsl bopa, 3akoH
PaAMOAaKTUBHOTO pacnaia.

VYyacTtue B paboTe Kpyrioro croja
«DyH1aMeHTaIbHbIE B3aUMO/ICHCTBUSI.
EnuncTBO pu3nyeckoil KapTHHBI
MUpPay.

Hcnonb3oBanrne HHPOPMALMOHHBIX
TEXHOJIOTUH /115 IOUCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUU U
npecTaBiieHus] THGOpMaIUK MpU
MOJATOTOBKE COOOIIEHU O MPUMEHEHUN
3aKOHOB KBAaHTOBOU (DPM3HUKHU B TEXHUKE
Y TEXHOJIOTHUSAX, IKOJIOTUUECKUX
aCIeKTax sJIepHON PHEPTEeTUKU

Hroro no pazgeny

15
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DNEeMEHTHI
aCTPOHOMUHU U
acTpou3uku

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYECHHE aCTPOHOMHH.

Bup 3Bé3gnoro neba. Co3Be3aus,
SApKHUE 3BE3/IbI, TIJIAHETHI, UX
BUJIMMOE JIBIIKCHHE.

ConHeuHas cucTema.

Comnaue. ConHeuyHass akKTUBHOCTD.

Nctounuk sHeprun CosHIla U 3BE3]I.

3BE3/bI, NX OCHOBHBIC
XapaKkTepucTUKU. JlnarpamMmma
«CTIEKTPaJIbHbBIN KJIACC —
CBETHUMOCTB». 3BE3/IbI TJIaBHOM
MOCJIE/IOBATEIIBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY JIJIS 3BE3]T
IJIaBHOM I10CJI€0BATEIbHOCTH.
BHyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O TPOUCXOKIAECHUM U IBOJIOIUU
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3/I.

Mauneunsii [1yts — Hama ['anakTuka.
ITonoxxenue u nBrxenue CoHIa

B 'anmakTuke. THUIIBI rajJakTHK.
PaanoranakTviky U KBa3apsl.
UEpHbie ObIPHI B SiIpax ralakTUK.

IToaroroBka cooOIeHM 00 dTanax
Pa3BUTHS aCTPOHOMUH, O TPUKJIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUU
aACTPOHOMHH, O METOJIaX MOJIyYEHUS
HAaY4YHBIX aCTPOHOMMWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MIPEJICTaBICHUM O MPOUCXOXKICHUN U
sBosroIy CoJTHITA U 3BE3.
N3ydeHue TUIIOB rajakTHK,
paauorajakTUK U KBa3apoB.
N3ydenne nBUKeHNUS HEOSCHBIX Te,
ABOJIIOIMU 3BE311 U BeeneHnou,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX,
B 3BE3JHBIX CHUCTEMAX,

B MEXTaJaKTUYECKOU cpene,
MacIITabHOM CTPYKTYphI BceneHH oM.
OOwbsicHeHue pacmmpenus Beenennoi
Ha OCHOBE 3akoHa Xa00:a.
[TonroroBka K 00CYXACHHUIO
HEpelIeHHBIX MTP00OJIeM aCTPOHOMHUH.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOAKEHUM 1JIsI OTIPEJEICHUS
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Bcenennas. Pacimpenue
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonbioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacmtabHast CTpyKTypa
Bcenennoit. MeraranakTuka.
Hepeménnsie mpoOaemsl

ITOJIOKEHHS HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aust CeBepHOIo MoMyapus

U ApKU€ 3BE3/BL.

[IpoBeneHne HAOIIOICHUM B TEIECKOT
Jlynsbl, nnaner, Mneunoro Ilytu.
Y4acTtue B AMCKYCCUU O HEPEIICHHBIX
npo0semMax aCTpPOHOMHH

aCTPOHOMHU
Hroro no pazaeny 7
Pa3nen 6. O0o01maloniee NoBTopeHue
6.1 | O6o6maroriee 4 O06001IeHNE U CUCTEMAaTH3aIIHS VYyactue B JUCKYCCHH O POJTH (PUBHKHU
MTOBTOPCHHE CoJIep KaHMs pa3IesioB Kypca ¥ aCTPOHOMUH B PA3IUIHBIX chepax

«Mexanuka», «MonekyisapHas
(bu3HMKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Komnebanus
1 BOJHBD, «OCHOBBI CIIEIIUATIBHON
TEOPHUH OTHOCUTEIIBHOCTH,
«KBanToBas puzukay, « JIeMEHTHI
aCTPOHOMUU U aCTPOPU3UKIY.
Ponb ¢usuku u actpoHOMEH B
AKOHOMMYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHOM M 3THYECKO cepax
JEATEIbHOCTH YEJIOBEKA, POJIb U
MecTO (PU3UKHU U aCTPOHOMHUU

B COBPEMEHHOU Hay4YHOMU KapTUHE
MHpAa, 3HAYEHUE OINUCATEIBHOM,

JIEATCIBHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nYecKoi KapTHUHBI MUpPA B PATY
COBPEMEHHBIX MPEACTaBICHUM

0 MPHUPO/IE.

BrimonHnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOLIUX OCBOEHHUE
OCHOBHBIX MOHSTHH, (PU3UIECKUX
BEJTMYMH U 3aKOHOB Kypca ¢usuku 10—
11 kmaccoB

56




denepanpHast pabouas mporpamma | ®usuka. 10-11 kaaccel (0a30BbIi YPOBEHB)

CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (QyHKITUI
(bU3UYECKON TEOPHH, POJTh
¢buznueckoit Teopun B
dbopMHUpPOBaHUHU MPECTABICHUN
0 pU3NYECKOM KapTHHE MUPA, MECTO
bu3nYecKoi KapTUHBI MUpPa

B 0OIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYIHBIX
MPEJICTABICHUH O PUPO/IE

Hroro no pazgeny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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