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Pabouass mporpamma mno yuyeOHoMy mnpeametry «®Pusnka» (0a30BbIid YpPOBEHB)
(mpeameTtHas o6nacTs «EcTecTBEHHO-HAYYHBIE TPEIMETH») BKIIOYACT MOSACHUTEIBHYIO
3aMKCKY, COIepKaHUuEe O0yUEHHUs], IIJITAHUPYEMbIE Pe3yJIbTaThl OCBOEHUS MTPOTPaMMBI 110
¢dusnke, TeMaTHYECKOE TUIAHUPOBAHHUE.

[TosicHuTenpHast 3amucKa OTpakaeT OOIIMe LW W 3aJaud U3y4deHUs (PU3MKH,
XapaKTePUCTHKY TICHXOJIOTUYECKUX MPEANOCHUIOK K €ro M3yYeHHUIO0 O00YyYarolMMHCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakkKe MOAXOAbl K OTOOpYy colepKaHus,
K OTIPEICIICHUIO TIAHUPYEMBIX PE3yJIbTAaTOB.

Conepxanue oOy4YeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUM, KOTOPHIC
npearaTcs i 0043aTeIbHOTO M3YUYEHHUsS B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
o011iero oOpa3oBaHusl.

[Inaaupyempie pe3yabTaThl OCBOCHHS MPOrpaMMbl 1O (HU3MKE BKIIOYAIOT
JUYHOCTHBIE, METAaNpeIMETHbIE PE3yJIbTaThl 32 BEChb NEpUOA OOyueHUS Ha YPOBHE
cpemHero oOmero oOpa3oBaHHs, a TaK)Ke MPEeIMETHBIE JAOCTHKCHHS O0ydaromerocs
3a KaXKIbIi IO 00yUYEeHMUS.

INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢guzuke 6a30BOro YpoBHSI Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHUI U TpeOOBaHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOMN
oOpazoBarensHOI Tporpammbl, npeactaBieHHbIX B DI'OC COO, a Takke ¢ yuyé€Tom
benepanbHON paboyeil mporpaMMbl BOCIUTAHUS U KOHLETILIUY MPENoAaBaHusl y4eOHOTO
npenmera «®Pusnka» B 00pazoBaTeNbHbIX opranusanusx Poccuiickoit deneparum,
peanu3yroumx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConeprxaHue mporpamMmsl 1o (pU3KMKe HANpPaBJIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOM KapTuHbl Mupa oOydaronmxcs 10-11 kmaccoB mpu oOydeHun ux (Qusuke
Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESTENIbHOCTHOro moaxona. IIporpamma
no ¢usnke coorBeTcTBYeT TpeOoBaHusiM @I'OC COO K mIaHUPYEMBIM JTUYHOCTHBIM,
NPEAMETHBIM W METAlpeJAMETHBIM pe3yibTaTaM OOydYeHMs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh pealu3alid MEXIPEAMETHBIX CBA3€H (U3UKU C €CTECTBEHHO-
HAay4YHbIMU YUYEOHBIMH TpeAMeTamMu. B Hell ompenenstorcs OCHOBHBIE LENH WM3YUYEHUs
¢u3MKKM Ha YpOBHE CpenHero obmiero oOpa3oBaHMs, IUIAHUPYEMbIE pE3yJIbTaThl
OCBOCHHMSI Kypca (U3HMKHU: JTUYHOCTHBIE, METalpeIMEeTHbIE, IpeIMeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma o (hu3mKe BKIIFOYALT:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOCHUS Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM
YuClie IPEAMETHBIE PE3YIbTATHI IO T01aM 00yUYEHUS;

coziepkanue yueonoro npeamera «dusuka» no rogam o0yyeHUsI.

[Iporpamma mo Qu3uke MOXET OBbITh MCHOJb30BAHA YUYHUTEISIMU KaK OCHOBA
JUISL COCTaBlIeHUs1 cBOMX pabounx mporpamm. [Ipu paspabotke paboueil mporpaMmsl
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B TEMATHYECKOM TUIAHUPOBAHHUM JTOJKHBI OBITH YUTEHBI BO3MOXKHOCTH MCIOJIb30BaHUS
ANIEKTPOHHBIX (IUGPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIIOMIMXCSA y4eOHO-
METOJMYECKMMU MaTepuanamu (MyJIbTUMEIUWHBIE IPOTPAMMBI, JJIEKTPOHHBIE YUEOHUKH
W 3aJa4HUKH, DJIEKTPOHHbIE OWOIMOTEKH, BHUPTYyalbHbIE JA0OPATOPUH, HIPOBBIE
IPOrpaMMbl, KOJJICKIIMU HU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIIUMU
JTUAAKTUYECKHE BO3MOXXHOCTH HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA,
CoJIep>KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa30BaHUHU.

[IporpamMma 1Mo (u3MKEe HE CKOBBIBAET TBOPYECKYI0 WHHUILMATHUBY YyUUTENEU H
IPENOCTABISIET BO3MOXKHOCTh JJIsl peajM3allld PA3JIMYHbIX METOJMYECKHX MOJIX0J0B
K OpraHu3anuud oOy4deHHs (U3HMKE MPH YCIOBHHM COXPaHEHUS O00s3aTENbHON dYacTu
CoJIep KaHMs Kypca.

du3nKa Kak Hayka o0 HaubOosee oOLIMX 3aKOHAX MPUPOJIbI, BBICTYMAsl B KAYECTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCHUT CYUIECTBEHHBIM BKJIAaJ B CHUCTEMY 3HAHHM
00 okpyxkawomeMm Mupe. IIkoapHBIE Kypc QU3HKH — CcHCTEMOOOpa3yroui
JUTSl €CTECTBEHHO-HAYYHBIX YY€OHBIX IIPEIMETOB, NOCKOJIbKY (PU3UUECKUE 3aKOHBI JIEXKAT
B OCHOBE IIPOLIECCOB WU SIBJICHHM, H3y4aeMbIX XUMHUEW, Ouosorueu, Quanyeckoin
reorpadueit u actpoHomueil. Mcnosb3oBaHUEe UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKUX
3HAHMM ONpenensieT XapakTep M pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOTMM B cdepe
DPHEPreTUKH, TPAHCIOPTA, OCBOEHHUA KOCMOCA, IIOJYyYEHUS HOBBIX MAaTepUaIOB
C 3aJaHHBIMU CBOWCTBaMU M Jpyrux. M3ydeHue (pU3MKH BHOCUT OCHOBHOM BKIJIaJ
B (QopMUpOBaHHME  €CTECTBEHHO-HAyYyHOM  KapTUHBI  MHpa  OOy4arouuxcs,
B (POpMUPOBAHUE YMEHUM MPUMEHATh HAYYHBIA METO]I TO3HAHUSI IPU BHIMOJIHEHUN UMU
y4EOHBIX UCCIICIOBAHMI.

B ocHOBY kypca hu3uku 11 ypOBHS CPEIHETO O0IIEero 00pa30BaHUs MOJIO0KEH Ps
UJel, KOTOPbIE MOXKHO PACCMATPUBATh KAK MPHUHIIUIIBI €r0 MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUHM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuall U3 BCEX paslieloB (PU3MKU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca (GU3UKU 00beTUHEH
BOKpYr ¢usnyeckux Teopuidl. Benymum B Kypce sBigerca (popmupoBaHHe
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoesa eymanumapuszayuu. EE peanuzauus MNPEANoNaraeT HCIOIb30BaHUE
I'YMaHUTapHOTO MOTEHIMaNa (PU3NIECKON HAYKHU, OCMBICJICHHE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIlECTBa, a TaKXe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U
AKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoesn npuxnaomoti nanpasnennocmu. Kypc ¢usuku mnpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIOKEHUN U3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonozuzayuu peannsyercsi NOCPEACTBOM BBEJICHHUS 3JIEMEHTOB COJICPIKAHMS,
MNOCBSIIEHHBIX AKOJOTMYECKUM MpOOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pPa3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takke 00CYXIEHUS NMpoOJieM paliOHaIbHOIO
IPUPOIONIOIB30BAHUS U KOJOTHYECKON OE30IMaCHOCTH.



Crep>KHEBBIMU dJIEMEHTaMU Kypca (HU3UKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl SBJISIOTCS  (usnueckue Teopuu (dhopMHpOBaHUE MPEACTABICHUIM
O CTPYKType MOCTpOeHHs (U3UUYECKON TEOpUH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJE, FPAHUIAX MPUMEHHUMOCTU
TEOPUA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHbBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (PM3UKH peaqn3yeTcs MPekIe BCEro
3a CYET OpraHu3alvy SKCIEPUMEHTAILHOM AesTeNbHOCTH 00yyvatomuxcs. s 6a3oBoro
YPOBHSI Kypca GU3UKH — 3TO HCTIOIB30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U TaOOPATOPHBIX PabOT, KOTOPHIE B MporpaMmMme 1o ¢pusnke 00beAMHEHBI
B OOIINI CITUCOK YYCHUUECKHUX MTPAKTUIECKUX paboT. BrieneHne B yka3aHHOM TIEPEUHE
7abopaTopHbIX pabOT, MNPOBOAUMBIX JJiI KOHTPOJIA W OILEHKH, OCYIIECTBIISIETCS
y4aCTHHKaMU 00pa30BaTeLHOTO MPOIlecca UCXOIs U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHanieHust kabuneta ¢usuku. [Ipu sToM obecrieunBaeTcs oBIageHIE 00YIAIOIIUMUCS
YMEHUSMHU TPOBOJAWTH KOCBEHHBIE HW3MEPEHMs, HCCIECIOBAHUS  3aBUCUMOCTEH
(GU3UYECKUX BEIMYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YJENSETCS PENICHUI0 PACYETHBIX M KAaYECTBEHHBIX 3ajad.
[Tpu >TOM 1151 pacu€THBIX 3a1ad MPUOPUTETOM SIBISIOTCSA 3aJadd C SIBHO 3aJaHHOMN
bu3MUecKol  MOJENbIO, TMO3BOJISIIONIME  NPUMEHSATh  M3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszena Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX
pasnenoB. J[is KaueCTBEHHBIX 3a/iad MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha OObSICHEHHE
npoTeKkaHusi (U3MUECKUX SIBIICHUNA U MPOIECCOB B OKPYKAIOUIEH >KU3HH, TPeOyroIue
BbIOOpPA (PHU3HUECKON MOJENH [T CUTYalluy MTPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecreyeHunto yueOHOro npoiiecca 6a30BbIil ypoBEHb Kypca (PU3HKU Ha YPOBHE CPEIHETO
o01iero 00pa3oBaHus JOJIKEH U3y4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHETa (PU3UKHU
WIM B YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTeCTBEHHO-HAYYHOTO
nukia. B kabuHeTe Gu3MKu JODKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 000PYI0BaHHE
JUTSL BBITIOJIHEHMSI YKa3aHHBIX B MporpamMMe Mo (U3MKE YUYEHWUYECKUX MPAKTHUECKHUX
paboT U IEMOHCTPAILIMOHHOE 000pYI0OBaAHUE.

JlemoHCTpannonHoe obopyaoBanue GopMUpyeTcs B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON  JTOCTATOYHOCTH H  O0ECIEYMBACT TIMOCTAHOBKY TIEPEUMCICHHBIX
B Tmporpamme mo (U3UKE KIIOUEBBIX JIEMOHCTPAIMi [JIi MCCIENOBAHUS H3Y4aeMBbIX
SIBJICHUI U TPOIIECCOB, YMIUPUIECCKUX U (PYyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe oOopymoBaHWE NI YYCHUYECKUX  MPAKTUYECKUX  padoT
dbopMupyeTcsi B BUJe TEMAaTUHIECKIX KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe O JHOTO
KOMITJIEKTa Ha JBYX OOydYammmxcsa. TeMaTHueckhue KOMILIEKTH J1abopaTOPHOTO
000pyIOBaHUS JOJKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX
U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BHJIC
U POBBIX JabOpaTOpHUid.

OCHOBHBIMHM LI€TISIMA  M3y4eHHs (u3uku B oO01IeM 00pa30BaHUMU SBISIFOTCS:

(dopMupoBaHHE MHTEpEca M CTPEMJICHUS OOydalolUXCs K HAYYHOMY U3YyYEHHUIO
NPUPOIbI, Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;



pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJE TMO3HaHus Hu (HopmMHpoBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

(¢opMupOBaHHE HAay4YHOTO MHPOBO33PEHUSA KaK pe3yibTaTa H3y4YeHHUS OCHOB
CTPOCHHSI MaTepUH U (HyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHWEe YMEHUU OOBSCHATH SBJICHUS C WCIOJIB30BAHHEM (HHU3UICCKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

dopMupoBaHrUE TpPEACTaBICHUA O ponu (QU3UKKA JUIST  Pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne HTHX LeJell oOecreynBaeTcs pelIeHHEM CIeAYIOUIMX —3a7ad
B IIpoliecce U3yueHUs Kypca (PU3MKU Ha YPOBHE CPEIHET0 O0IIero o0pa3oBaHus:

OpUOOpETEHNE CHUCTEMBbl 3HAHUH 00 OOmMX (PU3MUECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKIIOYAsl MEXAHUKY, MOJEKYJSPHYIO (DU3UKY, SICKTPOJIUHAMUKY,
KBaHTOBYIO (DM3HKY U 3JIEMEHTHI ACTPOPU3UKHU;

dopMupoBaHHEe yMEHHI TPUMEHATH TEOPETUYECKHE 3HAHHUS i OOBSICHEHUS
buznueckux SBICHUW B TPUPOAEC U ISl TPUHATUS TPAKTUYECKUX PEIICHUM
B IIOBCE/IHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHMs Pa3IMYHbIX 337au C SBHO 3aJlaHHOM (u3nyeckout
MOJIEJIbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHIe (PU3NUECKON MOIETH,
aJICKBaTHOM YCIIOBHUSIM 3a/1a4u;

NoHUMaHue GU3NUECKUX OCHOB U MPUHIIUIIOB ACHUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHUECKHUX MPOIECCOB, MX BIUSHUS Ha OKPYIKAIOIIYIO CPEIY;

OBJIAJICHUE METOJAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEICHUS
bu3nYeCKUX HKCIEPUMEHTOB, aHaIN3a U MHTEPIpEeTalud HHPOPMAIIH, ONpEeAeTICHUs
JIOCTOBEPHOCTH MOJYYEHHOT'O Pe3yJIbTaTa;

CO3/IaHME YCIOBUM JUISI Pa3BUTHS YMEHUW MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi ypoOBEHb) Ha YPOBHE CPEAHETO OOIIETo
obpaszoBanust otBoautTcss 136 wacoB: B 10 kmacce — 68 wacoB (2 waca B Hemernio),
B 11 xmacce — 68 yacoB (2 Jaca B HEJEINIO).

[Ipenyiaraemsliii B mporpamme 1mo Gu3nKe nepeyeHb Ja00PaTOPHBIX U MPAKTHIECKUX
paboT sBIIAETCS pEKOMEHAOBAHHBIM, YUUTENb JeJIaeT BBIOOP MPOBEICHUS Ta00PATOPHBIX
palboT U OMBITOB C YUETOM UHIUBUIYATbHBIX 0COOEHHOCTENW 00yYaIOIINXCSl.

JItobast pabouast mporpaMma JOJKHA TMOJHOCTHIO BKIIIOYATh B C€0Sl CONEpIKaHUE
JTAHHOM MPOTPaMMBI TI0 (PU3HKE.

B otaenbHbIX ciyyasix Kype (pu3nky 0a30BOro ypoBHSI MOXKET U3y4daThest B 00bEMe 204
yaca 3a aBa roga oOyuenus (3 4 B Hememo B 10 m 11 kmaccax). B atom ciyuae
yBeIn4YHuBaeTcs He MeHee ueM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIIOJIB3YETCs YUUTEIEeM
JUTST M3YYCHHsI BOMPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM TpoduiaeM OOydeHHS, U
YBEITUYHMBACTCS yUeOHAasI HArpy3Ka, OTBOJAUMAs HA U3yUYCHUE MEXAHHUKHU, MOJICKYJISIPHON
GU3MKKM M BJIEKTPOJIMHAMUKHM, 3a CYET paCUIMPEHHs] 4ucia JabopaTOpHBIX padoT
HCCJIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIIEHUSI KAYECTBEHHBIX U PACUETHBIX 3a/ay.



COAEPKXAHUE OBYYEHMUA

10 KJIACC
Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI'0 IO3HAHUA

@dusnka — Hayka o npupoze. HaydHnble METOABI IO3HAHUS OKPYXKAIOLIErO0 MUpA.
Poub 3xcniepuMeHTa 1 TEOPHH B TPOIeCCe TO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3HKE.

MopgenupoBanue Qu3MUECKUX SABJICHUM U mpoueccoB. HayuHble runortesbl.
dusnueckre 3aKOHbl U TEOPUHU. ['paHHIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mMecto ¢pusuku B GOpMUPOBAHUU COBPEMEHHON HayyHOW KapTHUHBI MHpa,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHanorosble U IUPPOBBIE UZMEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKU.

Pa3nen 2. MexaHuka
Tema 1. Kunemamuxa

Mexannueckoe aBrmxeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEeHUS. Cuctema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHAsI CKOPOCTh, MTHOBEHHAS] CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHOW TOYKH, HMX MPOECKIUMH HA OCH CHUCTEeMbl KoopauHat. CloxeHue
MEPEMELICHNUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE H PaBHOYCKOPEHHOE MNpSAMOJIMHEHHOEe JBWXeHue. ['paduku
3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS, YT U MEePEMEIIECHN MaTepuaibHOU
TOYKH OT BPEMEHH.

CBoboaHOE majieHne. Y CKOpeHHEe CBOOOTHOTO TTaJICHUSI.

KpuBonuuennoe nsuxeHue. JIBUKEHUME MATEPUAIBHOW TOYKHA IO OKPYKHOCTH
C IMIOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAsI CKOPOCTh. [lepron
1 yactoTta oOpanieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHnueckue ycTpoicTBa M MPAKTHUUECKOE MPUMEHEHHUE: CIUIOMETp, JABM)KEHHE
CHapsII0B, LIETIHbIE U pEMEHHBIE TIEpelayuu.

Jlemoncmpayuu

Mopnens cucTeMbl OTCU€Ta, WUIIOCTPALMs KUHEMAaTUYECKUX XapaKTEPUCTHK
JIBU>KCHUSI.

[IpeoOpazoBanue ABMKEHUHN C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peskeHHOM IIPOCTPAHCTBE.

HaGmonenvne pABWXeHHs Tena, OpOIIEHHOrO IO YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHus CBOOOTHOTO MageHHUS.

HarmnpaBnenue ckopoCcTH Mpu IBUKEHUU IO OKPYKHOCTH.



Yuenuueckuii axcnepumenm, 1abopamophvle pabomuwl

N3yuenne HEpaBHOMEPHOTO JBWXXEHHUS C 1EJIbIO0 ONPENEICHUS] MIHOBEHHOMN
CKOPOCTH.

UccnenoBanre  COOTHONIICHHS  MEXAY  MYTAMH, MPONUIECHHBIMH  TEJIOM
3a MOCJIeI0BATEIbHBIE PABHBIC TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JABUKEHUU
C Ha4YaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune MABWKEHUS IIapUKa B BSI3KOW KHUIAKOCTH.

N3yuenue nBuxeHus Teia, OpoIeHHOr0 rOpU30HTAIBHO.

Tema 2. lunamuxa

[Iprammn otHocurensHOCTH ['anmuies. [lepBeiii 3akoH HproTtona. MHepuunanbHbie
CUCTEMBI OTCYETA.

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

3akoH BceMupHOro taroreHus. Cuia tsokectu. [lepBas kocMudeckas CKOPOCTb.

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

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

[TocTymarenbHOE U BpaliaTelbHOE IBIXKEHUE a0COTIOTHO TBEPIOTO TEa.

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

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE ITPUMEHCHUE: MOAINITHUKY, IBUKCHUE
VICKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue uHEpIUN.

CpaBHEeHUE MacC B3aMMOICUCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cum.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOABEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHS TBEPIOTO Tea. Buabpl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3yvenue npmxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI  YIPYTOCTH, BO3HHUKAIOIIUX B IMPYXUHE H
PE3UHOBOM 00pasiie, OT X AehopMarHH.

Hccnenosanue ycioBuii paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILLICHHUS.



Tema 3. 3axonsl coxpanenus 6 MexaHuke

Nmnynbe MaTepuanbHON TOUKH (Tesa), CUCTEMbl MaTepUalbHBIX TOYeK. MmyJibe
CWIbl M M3MEHEHHWE HMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITyJbca. PeakTUBHOE
JIBUYKEHUE.

Pa6Gora cuiibl. MOIIHOCTE CHJIBL.

Kunetnueckass »Hepruss MarepuaibHOW TOUKU. Teopema 00 U3MEHEHUH
KUHETUYECKOU SHEPTUU.

[lotenuuanbHas sHeprus. [loTeHnmanpHas »HEpPrust ymnpyro nedopMHUpPOBaHHOMN
npy>kuHbl. [loTeHnnanbHas SHeprus Teja BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnMaNbHBIE U HEMTOTEHIUAIbHBIEC CUJTBI. CBA3b PAOOTHI HEMOTEHIIUATBHBIX CHII
C UI3MEHECHUEM MEXAHUYECKON YHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHCHUSI MEXAHUYECKOMN
DHEPIUU.

Ypyrue v Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: BOIOMET, KONED,
MIPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE OBMKCHUE.

[Tepexoa MOTEHIMAIBHOM SHEPTUU B KUHETUYECKYIO U 0OpaTHO.
Yyenuueckuii sxcnepumenm, 1abopamopHvle pabomoi

N3yuenne abCOTOTHO HEYTIPYTOTO y1apa C MOMOIIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

UccnenoBanue cBsizu pabOThI CUJIBI C U3MEHEHUEM MEXaHWYECKOW SHEPTHH Tela
Ha MPUMEPE PACTSIHKEHUS] PE3UHOBOTO KI'YTa.

Pa3nen 3. MoJiekyJisipHasi puznka ¥ TepMOIUHAMUKA
Tema 1. Ocnoevt MoONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJOXKEHUSI MOJIEKYJIPHO-KMHETUYECKONM TEOPUM M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe paBuxkenue. Juddysus. Xapakrep IBUKEHUA H
B3aUMOJECHUCTBUSA YaCTHUIL] BEHIECTBA. MO1€JIM CTPOEHHUS Ta30B, )KUAKOCTEN U TBEPABIX TEIN
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MojieNiell. Macca u pa3Mepbl MOJIEKY L.
KommuecTBo Bemectna. [locrosanas ABoraapo.

TermoBoe pasHOBecue. Temmeparypa u e€ usMmepenue. Illkana Ttemneparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUH UACATBHOTO ra3a. AOCOMIOTHAS TEMIIepaTypa Kak Mepa CpelHe KHHETUYECKON
SHEPrUU TEIUIOBOTO ABMKEHUs 4dactull rasza. lllkama temmneparyp KensBunHa. ['a3oBbie
3akoHbl. YpaBHeHne MenneneeBa—Knaneiipona. 3akoH JlanproHa. HM3ompoueccsl
B MJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMUECTBOM BenlecTBa. [ paduueckoe npencrabieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHHE: TEPMOMETP, OApOMETP.
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Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIKE TUCKPETHOE CTPOCHHUE BEIIECTBA, (POoTOrpaduu MOJIEKYI
OpraHUYEeCKUX COCTUHEHUH.

OmnbiTel IO AU PY3UH KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBHIKEHUS.

Mopens onbita [TepHa.

OnbITHI, TOKa3bIBAIOLIME CYLIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3AUMOIECHCTBHUS.

Mopaenb, WuTIOCTpUpyronias NpUpPoay JaBICHUS Ia3a HA CTEHKU COCY/a.

OnbIThI, MIUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UI€aTIbHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenre Macchl BO3yXa B KJJACCHOM KOMHAaTE HA OCHOBE U3MEPEHUM 00bEMa
KOMHATBI, TABJICHUS U TEMIIEpATyphl BO3yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXKTy TapaMETPAMH COCTOSIHHS Pa3pEXEHHOT0 rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepmonuHamuueckass cucrema. BHyTpeHHssI DSHeprus TEPMOAMHAMHYECKON
CUCTEMBI M cHOcoObl €€ u3MeHeHusa. KommyecTBO TemoTel U pabota. BHyTpeHHssS
DHEPrUs OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Termsonepenadn: TEIIONPOBOIHOCTS,
KOHBEKIMS, M3Iy4EHUE. YJIeJIbHAas TEIUIOEMKOCTh BellecTBa. KOJIWYECTBO TEIIOTHI
IIPU TeIUIoNepeaaye.

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

Bropoii 3akon TepmonuHamuku. HeoGpaTtuMocTh po1ieccoB B MPUPOJIE.

TeroBble MamuHbl. [TpuHIMOBI KeWCTBUS TEMIOBbIX MamuH. [IpeoOpazoBanus
HHEPTUU B TEIUIOBBIX MamuHaxX. KoadduimeHT nojie3Horo AeMCTBUS TEIJIOBOM MAIIHHBI.
[Mukn KapHo u ero ko3h@dHIIMEHT MOJIE3HOTO JIEUCTBHSA. DKOJOTHYECKHE IMPOOIEMBI
TEIIOPHEPTETUKHY.

TexHHuecKue yCcTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MmeHeHre BHYTpEeHHEH HEPruM Teja MpPU COBEPIICHUH padOThI: BBUIET MPOOKH
13 OyTBUIKU MO JEHCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe
nyTEM TpeHus (BUICOAEMOHCTpaIus).

M3meHeHne BHYTPEHHEW 3HEpPruM (TeMIeparypbl) Tejla MpU TeIuloNepeaaye.

OMnbIT 110 aIMabaTHOMY PACIIMPEHUIO BO3TyXa (OTBIT C BO3AYITHBIM OTHHBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENs] BHYTPEHHETO CTOpaHUS, PEAKTUBHOTO
JIBUTATEISL.

Yyenuueckuii axcnepumenm, 1abopamophvle pabomuol

N3mepenne yaenpHON TETI0EMKOCTH.
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Tema 3. Azpezamnvie cocmoanus eeuyecmea. Dazoevle nepexoovl

[TapooOpa3oBanne u KoHmeHcanus. Vcmapenwe u kumeHue. AOCONOTHasS M
OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. HachelllleHHBI map. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

Teépmoe Ttemo. Kpucrammuueckue u amopdHbie Teiaa. AHM30TPOINHUS CBOWCTB
kpuctaiioB. Kuakue kpuctamubl. CoBpeMeHHble Matepuanbl. [lnaBnenue u
KpUCTAIUIM3aIus. Y IebHas TerioTa miasieHus. Cyonumanus.

YpaBHEeHUE TEMIIOBOrO OanaHca.

TexHauueckue ycTpoNCTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOJYUYEHHUS COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HAaHOMAaTEpHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kumnenune npu noHMKEHHOM J1aBIICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienne HarpeBaHus U MJIaBICHUS KPUCTAUTMUECKOTO BEIIECTRA.

JleMOHCTpalys KpUCTaJlIOB.

Vuenuueckuii oxcnepumenm, nabopamopnule pabomwi

W3MepeHne OTHOCUTEIbHOM BIaXKHOCTH BO3AyXA.

Pa3znen 4. JnekTpoaguHaMuKa
Tema 1. Inekmpocmamuxa

DneKkTpu3anus Tel. DIEKTpUYeCKUid 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, NUDJIEKTPUKUA U MOJYHPOBOJHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsiaa.

Bzaumopeiicteue 3apsigoB. 3akoH Kynona. TouyeuyHbI 3IEKTPUYECKUN 3apsl.
Dnektpuueckoe nmosie. Hanpsoxk€HHOCTh dnekTpudeckoro nodid. [IpuHuun cynepno3uinum
ANEKTPUUYECKUX NoJieh. JIMHNY HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGoTta cun anexkTpocratudeckoro modisi. [lorenmman. Pa3HOCTH TOTEHIMANIOB.
[IpOBOIHMKM W JAWJIEKTPUKH B JJIEKTPOCTATHYECKOM Tone. Jlusnexkrpudeckas
ITPOHULIAEMOCTb.

DNekTpo€MKOCTh. KoHaeHcaTtop. IIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa.
DHeprus 3aps>KeHHOTO KOHIEHCaTopa.

TexHnueckne YCTPOMCTBA M MOPAKTUYECKOE NPUMEHEHHE:  JJIEKTPOCKOII,
AIEKTPOMETP,  DJEKTPOCTaTHUECKas  3aliuTa, 3a3eMJICHHE  DJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII ACUCTBUS 3JIEKTPOMETPA.

BzanmopencTBue Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TIOJIE.

DnekTpocTaThyecKas 3aluTa.
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JIMBIIEKTPUKY B 3JIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IJIOMIAAU IUIACTHH,
pPacCTOSHUS MEXTy HUMU U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHIEHCaTopa.
Vuenuueckuii oxcnepumenm, rabopamopnvle pabomwi

N3mepeHue 371eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii Inekmpuueckuit mox. Toxku 6 paznuunsvix cpeoax

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

Hanpsoxenue. 3akon Oma 11 y4acTKa LEH.

ONEKTPUYECKOE  CONPOTHUBIICHHE.  YJENBHOE  CONPOTHUBICHHE  BEIIECTBA.
ITocnenoBarensHOE, NapAIIEIBHOE, CMELIAHHOE COEIMHEHNE IIPOBOJHUKOB.

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

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

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

DIIEKTPUYECKAN TOK B BaKyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs U IPUMECHAs! IPOBOJAUMOCTH MOTYIIPOBOAHHUKOB.
CoiictBa p—Nn-niepexona. [lomynpoBoAHMKOBEIE TPUOOPHI.

DNEeKTPUYECKUN TOK B pacTBOPaxX M PACIUIABAX 3JIEKTPOIUTOB. DIEKTPOIATHYECKAS
JACCOIMALINS. DIIEKTPOIIU3.

DJIEKTPUYECKANA TOK B ra3ax. CaMOCTOSTENBHBIM U HECAMOCTOSATEIBHBIA Pa3psi.
Momnnus. [1nazma.

TexHuyeckne ycTporuCTBa M MPAKTUYECKOE NMPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FTEKTPOOCBETUTENbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHMS, BAKYyMHBIM JUOJ, TEPMHUCTOPH U
(boTOpEe3UCTOPHI, MOIYITPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAPSKEHHUS.

3aBUCHUMOCTb COTPOTUBJIEHUS UINHAPUIECKHUX MPOBOJHUKOB OT JUIUHBI, TUIOIIAN
MONIEPEYHOr0 CEYEHUS U MaTepHaa.

CMelaHHOe COeIMHEHNE TPOBOIHNUKOB.

[Ipsmoe  w3MepeHME  ANEKTPOIBMKyHIEM  cuibl.  KopoTkoe — 3ambIkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONTPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit pa3pss 1 MpOBOAMMOCTD BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.
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Vuenuueckuii oxcnepumenm, 1abopamopnsie pabomoi

N3ydeHne cMEIIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3MepeHue »ReKTpOABMKYIIEH CHJIbI HCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
COIPOTUBJICHUSI.

Hab6nronenue snexrponusza.

Me:xnpeaMeTHble CBSI3H

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHs B 10 kjacce ocyecTBIseTCs ¢ y4ETOM
CoJIep KaTeNIbHbIX MEXIIPEIMETHBIX CBSI3€d C KypcaMu MAaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduy ¥ TEXHOJIOTHH.

Meoswxcnpeomemnvie nouwsimusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAYYHOIO
NO3HAHMS: SIBJICHHUE, HAyYHBIH (pakT, runoresa, pu3nueckas BEIUYHHA, 3aKOH, TEOPHS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHMH, JHHEWHas (yHKUus, napadoda,
runepOona, uX rpauky U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKIMHU Ha OCH KOOPJMHAT, CIIOKEHUE 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 MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KMIKOCTEW M Tra3os,
AIIEKTPUYECKUE CBOMCTBA METAJIOB, MIEKTPOIUTHYECKAs JUCCOLMALINS, FalbBaHUKA.

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

Texnonocus: mpeoOpa3zoBaHUE JBUKEHUN C HCIOJIb30BAHUEM MEXAHM3MOB, YUET
TPEHUSI B TEXHUKE, MOAIIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS MMILYJIbCa
B TE€XHHUKE (pakeTa, BOJOMET W JPYyTue), JBUraTeidb BHYTPEHHErO CrOpaHus, MapoBas
TypOHHa, ObITOBON XOJIOAWIBHUK, KOHIULUOHEP, TEXHOJIOTUH MTOJIYyYEHUS COBPEMEHHBIX
MaTepHaoB, B TOM YHCIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTHUH, JIEKTPOCTATUYECKAS
3alMTa, — 3a3eMJIEHHE  DJIGKTPONpPUOOPOB,  KCEPOKC,  CTPYWHBIA  MOPUHTED,
3JIEKTPOHArpeBaTeNbHbIE TPUOOPHI, FJTEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Paznen 4. DnexkrpoamHaMuka
Tema 3. Maznummnoe none. I1eKmMpoOMACHUMHAA UHOYKYUS

IlocTtossHHBIe MarHuThl. B3aumMmojaencTBHEe MOCTOSHHBIX MAarHUTOB. MarHuTHoe
noje. Bektop MarHMTHOW WHAYKUMHU. [IpuHOMII Cynepno3uiM¥ MarHUTHBIX ITOJIEH.
JIvHuu MarHuTHOM MHAYKUWK. KapTuHa TMHU MarHUTHOM UHAYKIWH MOJIS TOCTOSTHHBIX
Mar"HuToB.

MarauTtHoe 1nojie MpoBOJAHUKA ¢ TOKOM. KapThHa JMHUN MHIYKIIMA MAarHUTHOTO
MOJISL JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO TPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT OpcTena. BzanmoaelicTBre MpOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MO1yJIb U HallpaBJICHHUE.

Cuna Jlopenna, €€ MOAyJib W HanpasieHHE. /[BH)KEHHE 3apsyKEHHOM YaCTHIIBI
B OJIHOPOJHOM MarHuTHoM nosie. Pabora cuiel Jlopenna.

SIBneHHE PNEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHOM MHIYKLMU.
DNEKTPOABMKYLIAs CHJIA MHIYKIIUHA. 3aKOH AJIEKTPOMAarHuTHOM nHayKunn dapazes.

BuxpeBoe siexTpuyeckoe — mojie.  DNEKTPOJABIKYIIAs  CHJla  HMHIYKIUU
B IIPOBOJHUKE, IBUKYIIEMCS ITOCTyNATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTS. SBneHMEe  CaMOMHIYKIMU. ONEeKTpOABMKYIAs  CHJIA
CaMOMHAYKIIUH.

OHeprusi MarHUTHOTO MOJISt KaTYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnyeckre yCcTpoMCTBa M MPAKTUYECKOE NMPHUMEHEHUE: TOCTOSHHBIE MATHUTHI,
DIEKTPOMArHUThI,  AJEKTPOABUTATENb,  YCKOPUTENIM  JJIEMEHTApPHBIX  YACTHL,
VWHIYyKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE 3IEKTPOHHOIO ITyYKa MarHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anmoneiicTBre AByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue criibl JIOpeHia Ha HOHBI DJIEKTPOJIATA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuio Jlenna.

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

SIBneHne CaMOMHTYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuwl

N3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccnenoanue nercTBUs MOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHAYKIIHH.

Pa3nen 5. Kosted0anus 1 BOJIHBI
Tema 1. Mexanuueckue u IneKmpomacHumHbsle KoJ1e0anus

Konebarenbnas cucrema. CBOOOIHBIE MEXaHUYECKHE KoJieOaHus. ["apMoHnUecKre
kosjebanus. [lepuon, yactora, ammintyaa u ¢gasza konedanuid. [IpyKUHHBIN MasTHUK.
MartemaTtnyecknii MasiTHUK. YpaBHEHHE TapMoHWYecknx koyiebanuit. [IpeBpareHue
SHEPIUH NIPU TAPMOHUYECKUX KOJICOaAHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE STIEKTPOMArHUTHBIE KOJICOAHUS B UACATHBHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHUS MEXIY MEXaHUYECKUMHU U IJICKTPOMArHUTHBIMU
koneOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHHMsS DHEPrUM B HACATILHOM
K0JIe0aTeTbHOM KOHTYpE.
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[IpencraBnenre o 3aryxarnmx KojeOaHUsIX. BBIHYXKICHHBIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUs.

ITepemenHsbIil TOK. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JICUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepenaya U MOTPEOJECHUE DIECKTPUUYECKON
SHEPrUM. OKOJOTMYECKHE PHUCKU TPU MPOU3BOACTBE dJIEKTposHepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: JIIEKTPUUECKHI 3BOHOK,
TE€HEPATOP MEPEMEHHOIO TOKA, JIMHUM 3JIEKTPONepeaay.
Jlemoncmpayuu

UccnenoBanue mapaMeTpoB  KojeOaTenbHONM  CUCTEMBbl  (IIPYKUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Habnronenue 3aryxaromumx KojieOaHUi.

WccnenoBaHue CBOMCTB BBIHY K ICHHBIX KOJIEOAHHM.

Habmronenue pezonanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuutorpaMmbl - (3aBUCUMOCTH  CHJIBI  TOKa W HAINpsDKEHUS OT BPEMEHH)
JUIS1 DJIEKTPOMArHUTHBIX KOJICOaHUA.

Pe3onanc mpu  mocneAoBaTENbHOM — COEAMHEHHWH  PE3UCTOpa,  KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopeinb TUHUM 3JEKTpOoIepe1adn.
Yuenuueckuii sxcnepumenm, nabopamoptvle pabomuwl

WccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia MAJIbIX KOJIEOAHUM Ipy3a HA HUTH OT JJTUHBI
HUTU U MacChl Ipy3a.

HccnepoBanue mepeMEHHOTO TOKA B IIEMHM U3 MOCIENI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyILlK! U PE3UCTOpa.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0TTHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHus U 1uHa BoJHbL. [lonepeunsie v mpooJibHbIe BOIHBL. MHTepdepenuus
U AUpaKIysg MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. I['poMkocts 3Byka. Beicora Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCJOBUS W3JIYyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opuentanus BektopoB E, B, v B snekrpomarHutHOi BojHe. (CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJH: OTpPaKEHUE, TMpEJIOMIICHUE, TOJApU3amus, JIUPpaKIus,
unTepdepenius. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[llxkama »HEKTPOMAarHUTHBIX BOJH. [IprMEHEHME 3JIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3U U TeeBUICHUA. Paguonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOLIEN CPELBI.

TexHuyeckne yCTpOWCTBA W  MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas [WATHOCTHKAa B TEXHUKE M MEIULHHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.
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Llemoncmpayuu

O0pa3oBaHue U pacrpoCTpaHEHNUE MOMEPEUHBIX U IPOJOIbHBIX BOJIH.

KoneOmtomnieecst T€10 Kak HICTOYHUK 3BYKa.

Habitoienue oTpakeHus U IpeaoMIIEHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepepeHinu u AuPpakiny MEXaHHIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmoienue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOM U YaCTOTOU
KoJie0aHui.

HccnenoBanne CBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHE, INPEIIOMIIEHHUE,
noJsipusanys, 1udpakuus, MHTepepeHLUs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHerHOE pacCIpOCTPAHEHUE CBETA B OJHOPOIHOMN
cpene. JIyd cBera. TOUCUHBIN UCTOYHUK CBETA.

OTpaxkeHre cBeTa. 3aKOHbl OTpaxeHusi cBeta. [locTpoeHune wu300paxkeHU
B IUIOCKOM 3€pKajie.

[Ipenomnenue cBeTa. 3aKOHBI TpPEJIOMJICHUS] CBeTa. AOCOTIOTHBIM IMOKAa3aTelNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblii  yroi MOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcust ceeta. CroxxHbIl cocTaB 6ernoro cBera. LIger.

Cobuparoniye u paccenBaromiye JuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE U
ONnTHYECKas Cwia TOHKOW JuH3bL. I[locTpoeHue wu300pakeHU B COOMpAIONINX U
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONITHUKHU.

BonnoBas ontuka. utepdepenius cBera. KorepeHTHbIe UCTOYHUKH. Y CIOBHS
HAOJIOICHUST MAaKCUMYMOB M MUHMMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX
cUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus cera. JudpakimonHas pemérka. YCIOBHE HAOIIOICHHS TIJIABHBIX
MaKCUMYMOB TpH MaJ€HUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTUIECKOE MMPUMEHEHHE: OUKH, JIyTa, (poToamnrmapar,
MPOCKIIMOHHBIN arlapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs ONTHKA, AU(PaKIIMOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsamonnHEetHOE  pacnpOCTpaHEHUE, OTPAKEHUE U IPEJIOMIICHUE  CBETA.
OnTtudeckre mpuOopHI.

[TosHOE BHYTpEeHHEE OTpakeHue. MoJiesib CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mopenu MUKpOCKoOTa, TeJIECKOIa.

Habmronenue narepdepeHimmy cpera.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue qucnepcuu cBera.
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[Tonmyuenwne crieKTpa ¢ MOMOIIBIO TPH3MEI.
[TosrydeHue criekTpa ¢ MOMOIIbI0 AUPPAKITMOHHON PEIIETKH.
Hab6nronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomul
H3mepenune mokasares mpeloMIICHUs CTEeKIIA.
HccnenoBanue CBOMCTB N300pakeHUM B JIMH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3nes 6. OcHOBBI cieHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'paHuipl IPUMEHMMOCTH KJIACCUYECKOW MexaHukW. l[locTynarel crienuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJYJS CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM MW COKpAILCHUE
JUIVHBI.

OHeprus U UMITyJIbC PEIIATUBUCTCKON YaCTULBL.

CBs13p MacChI C DHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YaCTULBI. DHEPTHS TOKOSI.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmovl KGAHMOBOU ONMUKU

®otonbl. Popmyna [InaHka cBs3u 3HEPruM POTOHA C €ro YaCTOTOW. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTiie u wuccienoBanue Goroddpdexra. Ombitel A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpapHenue OuHmTeHa i dororddexra. «KpacHas rpaHuna»
dboTtorddekra.

JlaBnenue ceeta. OnbiTel [1.H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckre yCTpPOWCTBA W  MPAKTUYECKOE MpUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o10o3((PexT Ha yCTAaHOBKE C HMHKOBOU MIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro Gpotodddekra.

CBeToanoI.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmnwiTel Pesepdopna 1o paccesHHIO 0-4acTHIIL.
[Tnanerapnas moaens atoma. [loctynarsl bopa. M3nyuenue u norsioiienrue (GOTOHOB NpU
IepeX0/Ie aTOMa € OJTHOI0 YPOBHS SHEPruu Ha Apyroil. Buasl cnektpos. CriekTp ypOBHEN
DHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoiictBa uyactuil. Bomubl e bpoitnsa. KopnyckynspHo-BoaHOBOM
Ty aJIA3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpoOHCTBA M NMPAKTUYECKOE NPUMEHEHUE: CIIEKTPAJIbHBIA aHAJIN3
(cexTpockoI), 1a3ep, KBAHTOBbII KOMIBIOTED.
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Llemoncmpayuu
Mognens onbita Pezepdopra.
Onpenenenue IIMHBI BOJIHBI 1a3epa.
Habmronenue nuHeyaThIx CIIEKTPOB U3JTYUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuule pabomol
Habmronenue nuHeyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOIIAE CJIOXKHOCTh CTpoeHus sAxpa. OTKpsITHE
paaroakTuBHOCTH. OmnbITel Pesepdopna mo ompeneneHuro cocTtaBa paguoOAKTUBHOIO
u3nydenus. CBoicTBa anb(da-, 6eTa-, raMMa-u3iydeHus. Biausiaue painoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHa W HedTpoHa. Hykmonnas wMopenb sjapa ['eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio saapa. M30Torsl.

Anba-pacnaa. DneKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uzinyuyeHue.
3aKOH PaJuOAKTUBHOIO Pacraa.

DHeprus cBA3M HYKJIOHOB B sifipe. SaepHble cuibl. JlegekT Macchl sapa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

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

DneMeHTapHble YaCTULbI. OTKPBITUE MTO3UTPOHA.

MeTtonabl HAOTIOAEHUS M PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

@yH/1aMEeHTaJIbHbIE B3aUMOJIeHCTBUS. EMUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHME: JTO3UMETp, Kamepa
Buinbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIHX YaCTHULL.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DyieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BuTHs actpoHomuu. l[IpuknaaHoe M MHUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUM.

Bun 3Bé3mnoro Heba. Co3Besnus, sipKkue 3BE3/bI, TUIAHETHI, UX BUJIMMOE JIBIDKCHHE.

ConHeuHas cucrema.

Counnne. ConHeyHas akTUBHOCTh. MIcTounuk sHeprun ConHua v 3BE311. 3BE3/bI, UX
OCHOBHBIC XapaKTEPUCTUKU. [[narpaMma «CreKTpaIbHBIN KJIACC — CBETUMOCTBY. 3BE3IbI
IJIAaBHOM MOCJIEA0BATEIBHOCTU. 3aBUCUMOCTh «MacCa — CBETUMOCTb JIJIs 3BE3/1 TJIaBHOU
MOCIIEIOBAaTENLHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHBIE NPEACTABICHUA
0 IMPOUCXOXKACHUHU U 3BOIOIMK COJIHIA U 3BE3/. DTalbl KU3HU 3BE3].

Muneunslii [1yTe — Hama ["anaktuka. [lonoxenue u nprxenne Connua B ['anaktuke.
Tunel ranaktuk. Pagnoranaktvky u kBazapbl. YEpHbIE IbIPHI B iAPaX FAIAKTHK.
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Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06ma. Pa3z0eranme rajiakTuk.
Teopus bonbioro B3peiBa. PenukroBoe n3irydeHue.

Macmrabnas ctpykTypa Beenennoit. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMMH.
Yuenuueckue nabnooenus

Habmonenuss HEBOOPYXKEHHBIM TJ1A30M C HUCIHOJB30BAaHHUEM KOMITBIOTEPHBIX
PUIIOKEHUH I OIpeIeTICHHsI TIOJI0KEHUST HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s1 CEBEPHOr0 MOJIYIIAPUS U SIPKUE 3BE3BI.

Ha6monenus B teneckon Jlynsl, mianet, Mneunoro [lyTtu.

O06o01maomee NOBTOPEHUE

Ponb ¢u3uku 1 aCTpOHOMUM B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COITUATBLHON U
THUYECKON cdepax AesITeIbHOCTH YeNIOBEKa, POjb M MECTO (PU3MKM U aCTPOHOMHUU
B COBPEMEHHOM Hay4HOH KapTHHE MHpa, pojb (HU3MUECKON Teopuu B (HOPMUPOBAHUU
NPEACTABICHUN O (PU3NYECKOM KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHUpA
B OOLIEM psZTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTaBICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBSA3H

N3ydenue kypca gusnku 6a3oBoro ypoBHs B 11 kiacce ocyniecTBisieTcs ¢ y4ETom
COJIep KaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OUOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTUU.

Meoicnpeomemnvle nousmusi, CBS3aHHbIE C UW3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIH (akT, rumnore3a, (puanyeckas BEJIMYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHMM, TPUTOHOMETPUUECKUE (PYHKIIMU:
CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECCTBO,
BEKTOPbl W HX NPOECKUWH HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIC
3JIEMEHTApHbIX (PYHKUUN, TPU3HAKU TOJ00US TPEYrOJIbHUKOB, ONpPEIEICHHUE MI0LaIn
IJIOCKUX (puryp u oob€ma Ted.

buonocus: anexrpuyeckue sIBICHUS B )KMBOM MPUPOJE, KOJIeOaTeNbHbIE JBUKEHUS
B JKMBOW NPHUPOJE, ONTHYECKHE SIBICHUS B JKUBOW NPUPOAE, NECUCTBHE paavalllU
Ha KUBbIE OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPIBIX TEI,
MEXaHU3Mbl 00pa30BaHMsl KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIH3.

l'eoepagua: marHuTHBIE TONIOCAa 3€MIIM, 3aJ€KH MAarHUTHBIX Py, (GoTrochEMKa
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHU M.

Texnonoeusa:  JTWMHAM  DJIEKTPOIIEpeNady, TEHEPATOp  IEPEMEHHOrO  TOKa,
AIEKTPOABUTATEND, MHIYKIIMOHHAS 1€Yb, pajap, paAUONPUEMHUK, TEIEBU30p, AaHTCHHA,
tenepon, CBY-mieub, NPOEKIIMOHHBIM amnmapaTr, BOJOKOHHAs OITHKA, COJHEYHAas
Oarapest.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHoro mpenmera «®Ddusmka» Ha ypOBHE CPEIHETO OOIIETOo
oOpazoBanus (0a30BbIi YpPOBEHb) TOJDKHO OOECHEUYHTh JIOCTHIXKCHHE CIETYIOITNX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUS YydeOHOro mpeamera «DuU3MKa» TOJDKHBI
OTpaxaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, pACHIMPEHUE MKU3HEHHOTO OIbITa M OIbITa
JEATEIBHOCTH B TIPOIIECCE pealn3allii OCHOBHBIX HAIMPABJICHUN BOCIUTATEIHHOM
NEATEIIbHOCTH, B TOM YKCJIC B YACTHU:

1) rpaIaHCKOT0 BOCIIMTAHUS:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW IMO3UIIMKA OOYYaIOMIErocss KaK aKTHBHOTO H
OTBETCTBCHHOTO 4JIeHA POCCUHCKOTO OOIIECTBA;

OpUHATHE  TPAIUIMOHHBIX  OOIICUENIOBEYCCKMX  T'yMAaHUCTHYECKHX M
JICMOKPATHYCCKHUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPECaX TIPakIaHCKOTO
00I1IeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHU3allnu;

yMEHHE B3aUMOJICHCTBOBATDH C COIUAILHBIMUA HHCTUTYTAaMH B COOTBETCTBUH C UX
(GYHKIHMSIMU 1 Ha3HAYCHHUEM;

TOTOBHOCTbH K T'yMaHUTapHOU ¥ BOJIOHTEPCKOM IS TEIBHOCTH,

2) NIATPHOTUYECKOT0 BOCIIUTAHMSI:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKON UJEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh  OIICHMBAaTh CUTYyallMi0 M TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JTMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMYMBOTO OYTyIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUS:
ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIIOYAs 3CTETHKY HAyYHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;
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5) Tpy10BOr0 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 00JaCTH (DU3UKU
Ha TPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrH4eCKOTr0 BOCIIMTAHMSI:

c(OpPMUPOBAHHOCTh 3KOJIOTMYECKON KYJIbTYpPbl, OCO3HaHUE ITI00AILHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUTAHUPOBAHHUE U OCYILECTBIICHUE JACUCTBUI B OKPYXKAIOLIEW Cpele Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

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

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

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

OCO3HaHUE LEHHOCTH HAy4YHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKK  OCYIIECTBIATH  HPOEKTHYHD W HCCIEIOBATENBCKYIO  JIEATEIbHOCTh
WHAUBHUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe NeCTBUS
ba3oBble Jornyeckue a1eicTBUA:

CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

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

BBISIBJISITh 3aKOHOMEPHOCTU W TPOTUBOPEUHUSI B paccMaTpUBAEMbIX (PU3MUYECKHUX
SIBJICHUSIX

pa3pabarhiBaTh IUIAH pEHICHUS MPOOJeMbl ¢ y4€TOM aHaliM3a HMEIOIINXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTH, OILEHUBATh COOTBETCTBUE PE3YJbTATOB
L[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JEATEIbHOCTH,

KOOPJIMHUPOBATh M BBHITIOJHATH PabOTy B yCIOBUSX PEaTbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIEM.

ba3oBble uccienoBarebCKHe 1eCTBUA.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEN, KIIOUEBBIMU TIOHATUSMU W METOAAMU
(bu3nYeCcKol HAYKH;

BIIQJICTh HAaBBIKAMH YYEOHO-MCCIIENOBATEIBCKOM W TIPOEKTHOW JAESITeILHOCTU
B 00jacTy (PU3MKHM, CIMOCOOHOCTHIO WM TOTOBHOCTBHIO K CAaMOCTOSTEIHLHOMY TIOHCKY
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METOJIOB peIIeHU 3a/1a4 (PU3NUYECKOTO COACPKAHUS, MPUMEHEHHIO PAa3IMYHBIX METOI0B
NO3HAHUS;

BJIAJETh BUJAMU JEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNY, TPe0OPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsX,
B TOM YHCJIE€ IPU CO3aHUH YUEOHBIX POEKTOB B 00J1aCTH (PUBHKY;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U U aKTYAJIM3UPOBATh 337a4y, BbIABUTATh
TUNOTE3y €€ PEeIIeHNs, HAaXOAUTh ApIyMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUI,
3aJ]aBaTh NapaMeTpbl U KPUTEPUU PELICHNUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PELICHUS 33Jaud Pe3yJIbTaThbl, KPUTUUECKH
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh M  (OpMyJIUpOBaTh COOCTBEHHbIE 3aJaud B  00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsSM, OLIEHUBATh PUOOPETEHHBIN ONBIT;

yMETb [EPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYI0  00JacThb
XKU3HEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTe;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OpUrMHaJIbHbIE MOAXObI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, I0IyCKAIOIINE albTEepPHATUBHBIEC PEILICHUS.

Pabora ¢ unpopmanmei:

BJIQJICTh HABBIKAMHU TOJy4YeHUs HWHPOpMAMK  (PU3NYECKOTO  COJEPIKAHMS
U3 HWCTOYHHMKOB PaA3HBIX THIIOB, CAaMOCTOSATEIHLHO OCYIIECTBISATH IIOWCK, aHAIW3,
CUCTEMATU3AIMI0 M WHTEPHpPETANUI0 HMHPOPMALUU PA3JIUYHBIX BHIOB U (QopM
MIPEICTaBIICHMSI,

OIICHWBATh IOCTOBEPHOCTH HH(POpMAITIH;

HCITOJIB30BaTh CPECTBA MHPOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B pEIICHUU KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OpPraHMU3AI[MOHHBIX  3aJ1a4
c coOmofeHueM TpeOOBAaHUM HSPrOHOMHUKHU, TEXHUKH OE30MAaCHOCTH, TUTUEHBI,
pecypcocOepexeHuns, TPaBOBBIX W OTHYCCKUX HOPM, HOPM HMH(POPMAIMOHHOM
0e30MacHOCTH;

CO37aBaTh TEKCTHI (PU3MUYECKOTO COJEpKaHUS B Pa3IMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HauYCeHUS WHQPOpPMAIUU U TEJIEBOM ayJIWTOPHUH, BBHIOMpas ONTUMAIIbHYIO (Qopmy
MIPE/ICTABIICHUS U BU3yaJIM3aIUH.

KomMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUS:
OCYILIECTBIIATH OOIIEHUE HA ypOoKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITEILHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOHMDIUKTHBIX CUTYallU U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOJIb30BAHUEM SI3bIKOBBIX
CpPEICTB;
MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHHOW U MHIMBUTy AJIbHOM PabOThI;
BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ICCTBUH C yUETOM OOLIUX UHTEPECOB,
Y BO3MOKHOCTEM KaX0T0 4JIeHa KOJUIEKTUBA;
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBHS 1O €€ TOCTHKEHUIO: COCTABIIATH IJIAH AECUCTBUI, PACIIPEIACIIATh PO C YYETOM
MHEHUW YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHIIBI B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLEHWBATh MAEU C T[O3UIUU HOBH3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATH MMO3UTUBHOE CTPATETHYECKOE MMOBEICHUE B PA3JIMUHBIX CUTYALMSX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKECHUE, OBITh MHUITMATHBHBIM.

PerynsitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYLIECTBIIATH [IO3HABATEIbHYIO JEATEIBHOCTD B 00J1aCTH (PU3UKU
U AaCTPOHOMHH, BBIABIATH HPOOJEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEJIbHO COCTABJIATh IUIaH PELICHHs] Pacu€THBIX M KaueCTBEHHBIX 3a/1ad,
IUTAH BBITIOJTHEHHSI TPAKTHYECKOW paboThl ¢ y4€TOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYyallUsM;

paciupsaTh paMK1 y4eOHOT0 MPEeAMETa Ha OCHOBE JIMYHBIX MTPEIIOYTEHNH;

JIe1aTh OCO3HAHHBIN BBIOOP, apTYMEHTUPOBATH €T0, OpaTh Ha ce0SI OTBETCTBEHHOCTh
3a pelleHue;

OLICHHUBATb MPUOOPETEHHBIH OTIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIMU B 00JACTH (PUBHKH,
MOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyalllisiM, BHOCHTH KOPPEKTUBHI B JACSTEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJa/IeTh HABbIKAMU TO3HABATEILHOM pedIeKCMHM KaK OCO3HAHUSI COBEPILAEMBbIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUN;

UCTIONB30BaTh NPHUEMBI pediekcuy Ui OIEHKHM CUTyallud, BbIOOpa BEPHOTO
peleHus;

YMETh OILIEHUBATh PUCKU U CBOCBPEMEHHO NIPUHUMATH PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTUBBI M @pTYMEHTHI IPYTUX MPU aHAJIN3€ Pe3yJIbTaTOB AESTEIbHOCTH;

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX MPU aHAIN3€E PE3YJIbTaTOB AESTEIbHOCTH;

npuU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B mpomecce noCTHKEHHS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS TMPOTPAMMBI
nmo ¢u3uKe 4 YPOBHSA CpeaHero oOmiero oOpa3oBaHuss y  OOydYaromuxcs
COBEPILICHCTBYETCS YMOIMOHATbHBIHI UHTEJUIEKT, IpernoIararommn
c(hOpMHUPOBAHHOCTH:
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CaMOCO3HaHUs, BKJIIOYAIOIIETO CIHOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON AMOITMOHAIEHOMN C(hephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOpEryJIMpOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, yMEHHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHNE, CIIOCOOHOCTh aJIalITUPOBATHCS K SMOIIMOHAIBHBIM
U3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIONIEH CTPEMJICHUE K JOCTHKEHUIO IEJIH U
yCIiexXy, ONTHMH3M, HHUIMATUBHOCTb, YMEHHME JICHCTBOBAThb, HCXOJS W3 CBOUX
BO3MOKHOCTEH;

OMITATHH, BKJIIOYAIONIEH CHOCOOHOCTh ITOHUMATh SMOIIMOHAJIBHOE COCTOSIHUE
JIPYTHUX, YYUTBIBATh €0 MPH OCYIICCTBICHUHN OOIICHUS, CIOCOOHOCTh K COUYBCTBHIO U
COTEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTb KOHMIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenust B 10 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (GHOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KAapTUHbl MHUpPA, B pAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIIOJIEM;

YUYUTHIBATh  TPaHUIBl MPUMEHEHUS]  HM3YYCHHBIX  (U3UYECKUX  MOJIETIEH:
MaTepuanbHas TOYKa, WHEPLHMAIbHAs CHCTeMa OTCY€Ta, aO0COJIOTHO TBEPAOE TEIO,
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 MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BELIECTBA U
AIEKTPOJANHAMHUKHA: PABHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJMHENHOE [BUKECHUE,
CBOOOJHOE TMaJIeHUe TeJl, JBIKEHHWE MO OKPY)XHOCTH, WHEPIMS, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHE >KUIKOCTEH M TBEPIBIX TeJI,
W3MEHEeHHEe O00bEMa TeNl MpU HarpeBaHUM (OXJAXKIACHUHU), TEIUIOBOE pPaBHOBECHUE,
UCIIApEHNE, KOHJEHCAaIIMs, TIJIaBJICHUE, KPUCTAIUIN3ALIMS, KUTIEHHE, BIaXXKHOCTh BO3/1yXa,
MOBBIIICHUE JIABJICHUS ra3a MPHU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEKIY
napaMeTpaMH COCTOSIHUSA Ta3a B H30MPOLIECCaxX, JJICKTPU3ALMSA TEJ, B3aUMOJEUCTBUE
3apsii0B;

OTNHUCBHIBATh MEXAHUWYECKOE JIBMKEHUE, HCIONb3Yysl (U3NYECKUE BEJIUYUHBI:
KOOpJMHATa, MyTh, NEPEMENLIEHUE, CKOPOCTh, YCKOPEHUE, Macca TEJld, CHIIA, UMITYJIbC
Tela, KUHETWYEeCKas JHEPrus, MOTCHIMaIbHasl DSHEpPrus, MEXaHudeckas padoTa,
MEXaHUUYECKasi MOIIHOCTh; MIPU OMUCAHUM MPABUIbHO TPAKTOBATh (PU3MYECKUM CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W CIWHUIBI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO PU3NUYECKYIO BEJIMUMHY C IPYTMMHU BEJIMYMHAMU;
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ONMCHIBATh U3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJN U TEIUIOBBIE SIBJICHUS, UCTOJIb3YS
bu3nYecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEeIHAS KUHETHYECKasi SHEPrHs
Xa0TUYECKOTO JBHKCHHUS MOJIEKYJ, CpEOHEKBagpaTU4YHas CKOpPOCTb MOJIEKY,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSsSI SHEPrus, padora rasa, KodQ(PHUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOTO JBUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUIN
CMBICIT WCTIOJB3YEMbIX BEJIUYHMH, MX OOO3HAYEHUS W EAWMHUIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTHUMH BEIIMUNHAM;

ONMUCBHIBATh M3YYEHHBIE BJIEKTPUUYECKUE CBOMCTBA BEUIECTBA M JJIEKTPUUYECKUE
sBJICHHUST (TIPOIIECCHI), WCHONB3YS (U3MYECKUE BEIUYUHBI: DICKTPUYCCKUN 3apsi,
AIEKTPUYECKOE TMOJIe, HANPSHKEHHOCTh TMOJS, MOTEHIMAJ, PAa3HOCTh IMOTEHIIMAJIOB;
MIPU OMMCAHUU MPABUIBLHO TPAKTOBATH (PU3UUYECKHUI CMBICI UCTIOJIb3YEMBIX BEJTUUUH, UX
0003HaUYEHUsI W €AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOININE JIAaHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTUMU BEIIMYMHAMU;

aHaIM3UPOBaTh (U3NYECKUE MPOIECCHI U SBJICHUSI, UCTIOJIb3Ys (PU3UUYECKUE 3aKOHbI
M OpUHLUIBL 3aK0oH BcemupHoro tsarorenus, I, II u III 3akonbr HeroToHna, 3axoH
COXPAHEHHS MEXAaHUYECKOM DHHEPruu, 3aKOH COXPAHCHUS WMITYJbCa, MNPUHIHUI
CYyIIEpIIO3ULIUA CWJI, TMPUHUMUII PABHONPABUS HWHEPLMAIBHBIX CUCTEM OTCUETAa,
MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEILIECTBA, I'a30BBIE 3aKOHBI, CBA3b
CpeIHEel KHUHETUYECKOW HHEPruu TEIUIOBOrO JBUMKEHHS MOJIEKYJ C aOCOJIIOTHOM
TEMIIEpAaTypOM, NEPBbIM 3aKOH TEPMOJAUHAMHUKH, 3aKOH COXPAHEHUsS DJIECKTPUYECKOTO
3apsiia, 3akoH KysnoHa, mMpu 3TOM pa3ivyarh CJIOBECHYHO (hOPMYJIHUPOBKY 3aKOHA, €ro
MaTEeMaTU4YeCKOe BhIPAKEHUE U yCIIOBUS (TPaHULIbI, 0071aCTH ) IPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TPUHIIMIBI JCHCTBUSA MAIWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ivyarh YCJIOBHS HX OE30MAaCHOTO0 UCIIOJb30BAHUSI B TOBCEIHEBHOU
KU3HU;

BBITIOJIHATH YKCIIEPUMEHTHI 110 UCCIIEOBAHUIO (DPU3UUECKUX SBICHUN U MPOIIECCOB
C HCIOJb30BAaHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHHUN, MpU 3TOM (POpMyIMpoBaTh
npobieMy/3agady W THIOTE3y YyYeOHOro JKCIIEpUMEHTA, COOMpaTh yCTaHOBKY
U3 MPEJI0OKEHHOTO 000pY0BaHUSI, MPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBL;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIUYUH, MPU ATOM
BBIOMPATh ONTHUMAJBHBIA CIMOCO0 W3MEPEHHS W HCIOIh30BaTh W3BECTHBIE METOJIbBI
OLICHKU ITOIPELIHOCTEN U3MEPEHHUI;

MCCJIEIOBATh 3aBUCUMOCTH MEXKYy (HM3UYECKUMHU BEJIMYMHAMH C HCTOJIb30BAHHEM
NPSIMBIX U3MEPEHUM, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIYYeHHOW 3aBUCHMOCTU (PU3MUYECKUX BEIMYUH B BHJE TaOMUIl U TpaduKoB, AeiaTh
BBIBOJIBI 110 PE3YyJIbTATAM UCCIIEIOBAHUS;

co0JiroaTh MpaBuiia 06€30MacHOro TPyAa MPU MPOBESHUN UCCIICIOBAHUHN B paMKax
y4eOHOTO DJKCIEePUMEHTa, y4eOHO-MCCIIEIOBATEILCKON M MPOCKTHOW JESATEIHHOCTU
C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJA0OPATOPHOTO 000PYI0BAHUS;

pemaTh pacy€THbIC 3a/layu C SIBHO 3aJaHHOW (PU3MYECKON MOJIEbIO, UCIOJIb3Ys
¢dbu3nYecKkue 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHajdn3a YCJIOBHS 3aJa4ydl BBIOWPATh
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(buU3MYECKyI0 MOJEIb, BBIIETATh (PU3NYECKUE BEIMYMHBI U (POPMYIIbl, HEOOXOAUMbBIE
JUTst €€ peleHus], IPOBOAUTh PacU€Thl U OLIEHUBATH PEaJTbHOCTh MOJTYYEHHOTO 3HAUCHUS
(U3UYECKON BEITMYNHEI;

pemarh KayeCTBEHHBIC 3aJaud: BBICTPAaWBaTh JIOTHUECKH HEMPOTUBOPECUUBYIO
IENOYKY PAcCyXIEHWH C OMOpod Ha W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busnuecKue BICHUS;

UCIIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3aJlad COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTHH JJI1 TIOMCKA, CTPYKTYpUPOBAaHUSA, HHTEPIPETAUU U TPEICTaBICHUA
y4eOHOW 1 HayYHO-TTOMYJISIPHOM HH(OPMAIIUH, TTOTyYeHHON U3 pa3InYHBIX UCTOYHUKOB,
KPUTHUYECKH aHATN3UPOBATH MOTydaeMy0 HHPOPMAIIHIO;

MPUBOIUTH TPHUMEPHI BKJIaJa POCCHUCKUX H 3apyOexHBIX YUEHBIX-(DHU3HKOB
B Pa3BUTHUE HAYKH, 0OBICHEHUE IPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHU;

WCIIONIb30BaTh TEOPETHUYECKHE 3HaHUsA 1O (HU3MKEe B TIOBCETHEBHOW JKU3HU
Uisl obecriedeHus: 0e30MacHOCTH MpU OOpalleHHH ¢ NpuOOpaMyd U TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHUS 3IO0pPOBbS M COOJIIOACHHS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYKAIOILIEH CPEaE;

paboTaTh B TPyMIIE C BHIOJIHEHUEM PA3IMYHBIX COLMATIBHBIX POJICH, TIIAHUPOBATh
paboTy TIpynmbl, palUOHAJIbHO paclpeleisTh OO0S3aHHOCTM M IUIAHUPOBATh
JIESITEIbHOCTh B HECTAHAAPTHBIX CHUTYaIUsX, aJ€KBAaTHO OIEHUBATh BKJIAJ KaKIOTO
U3 yYaCTHUKOB TPYIIIHI B PEHICHHE pacCCMAaTPUBAEMOM MPOOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHBIC Pe3yibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpuUMeEpax pojib U MecTo (GU3uKd B (OPMHUPOBAHUU
COBPEMEHHOW HAy4yHOW KAapTUHbl MHUpPA, B pAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU JEATEIBHOCTH JIOJEH, LEJIOCTHOCTh W €IUHCTBO
(bu3HYecKoi KapTUHBI MUPA,

YYUTHIBATh TPAHMIIBI TPUMEHEHUS W3YUYCHHBIX (DM3MYCCKUX MOJCIICH: TOUYCUHBIN
AIIEKTPUYECKHUI 3apsi, Jyd CBETa, TOYCYHBI UCTOYHUK CBETA, sSACpHAs MOJIEIh aTOMa,
HYKJIOHHAsI MOJISJIb aTOMHOTO si/Ipa MPU PEIICHUH (PU3NYSCKUX 3a]1a4;

pacno3HaBaTth (pU3NYECKHE SIBICHUS (TIPOIECChI) U OOBICHATH WX HAa OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOW (DH3UKH: DJICKTPUYECKash MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JCHCTBUSA TOKa, B3aMMOJICHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAS WHIYKIUS, JEHCTBHE MArHUTHOTO TOJISI HAa MPOBOJIHUK
C TOKOM W JBWXKYIIUWUCS 3apsill, OJJICKTPOMATHUTHBIE KOJeOAaHUS ¥  BOJIHBI,
PSAMOJIMHEHHOE PACIPOCTPAHCHHUE CBETa, OTPAKCHHE, MIPEIOMIICHUE, HHTEp(EepeHIINs,
mudpakiuys U TOJSpU3alMs CBETa, AMCHEepCUs CBeTa, (OTOINEKTpUUEeCKUud 3Pdekt
(boToaddexT), cBeTOBOE AaBiICHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPO/Ia, €CTECTBEHHASI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;
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OMUCHIBATh HW3YYECHHBIE CBOMCTBa BelIECTBA (DJCKTPUYECKHWE, MAarHHUTHBIE,
ONTUYECKHE, IEKTPUUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHbBIC
SBJICHUSI (TIPOIECCHI), UCTIONB3YS (DU3UUECKUE BEIIMYUHBI: DJICKTPUUECKHUMN 3apsij], cuiia
TOKa, DJIEKTPUUECKOE HANpsHKEHUE, JJICKTPUYECKOE COMPOTUBJICHHE, Pa3HOCTb
MOTEHIINAJIOB, JIEKTPOABUKYIIAs Cuja, paboTa TOKa, MHIYKIMS MAarHUTHOTO TOJIS, CUjla
Awmriepa, cuna JlopeHlla, HHIyKTUBHOCTb KATYIIKH, OSHEPTHs SJICKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MIEPUOJ M YacToTa KojeOaHui B KojebaTeIbHOM KOHTYpE, 3apsia U
CWJIa TOKa B TPOLIECCE TapMOHUYECKUX DIEKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE
paccTosiHME W ONTHYECKas CHUjla JIMH3bL, MPH ONHCAHWU TMPABHWIBHO TpPAaKTOBATh
(bu3MYeCKuil CMBICT HCTOJIb3YEMbIX BEJIMYMH, X 0003HAYEHUS W €IMHHUIIbI, YKA3bIBATh
¢dbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUUHY C JPYTHMMH BETUIMHAMU;

OTHCHIBATh M3yUEHHBIC KBAHTOBBIC SIBIICHUS M MPOLIECCHI, UCTIONB3YS (PU3NIECKUE
BEJTUYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YHEPTHUS
¥ UMITYJIbC (DOTOHA, IEPHO/T IOy pacaaa, SHEPTUS CBSI3U aTOMHBIX SIJIEp, TP OTMIMCAHUU
MPaBUJILHO TPAKTOBATH (PM3UUECKUIN CMBICIT UCTIOIB3YEMbIX BETMYUH, UX 0003HAUYCHHUS U
CAVHUIIBI, YKa3biBaTh (OPMYJIbI, CBA3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO0 BEIMYUHY
C IPYTUMH BEIIMYNHAMH, BEIYHCIIATH 3HAUCHHUE (PU3NUECKON BEITUINHBL

aHAJIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U SIBICHUS, UCIIONB3YS (U3NYECKUE 3aKOHBI
Y TIPUHLUIBE: 3aK0H OMa, 3aKOHBI MOCIEI0BATEILHOTO U MapaieIbHOTO COSAMHEHUS
MPOBOJHUKOB, 3aKoH J[xoyns—JIeHia, 3aKOH SJEKTPOMArHUTHONW WHAYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO  PacClpOCTPAHEHUS] CBETa, 3aKOHBI OTPAXEHUS CBETa, 3aKOHBI
NpEJIOMJIEHUSI CBETa, ypaBHEHUWE OWHIUTEHHA s (oTodddexTa, 3aKOH COXpaHEHUS
HHEPruM, 3aKOH COXpPAHEHHS MMITYJIbCA, 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO 3apsia,
3aKOH COXpaHEHHs] MacCOBOTO YMCIa, TOCTYyIaThl bopa, 3aKOH panoakTUBHOTO pacmaja,
OpU OSTOM pas3jinyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTUYecKoe
BBIPOKEHUE U yCJIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIPEIETATh HANpaBlIEHWE BEKTOpPAa HMHIYKIIMM MAarHUTHOTO TOJs TPOBOJHHUKA
C TOKOM, CcuJibl Amriepa u cuibl Jlopenna;

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

BBITIOTHATH SKCIIEPUMEHTHI 10 UCCIIEOBAHUIO (PU3NIECKUX SBICHHUIA U MPOIIECCOB
C UCIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX HM3MEPEHHI: MPH 3TOM (POPMYIHPOBATH
npoOiemy/3ajadyy W THUIOTE3y YYEOHOTOo DOKCIEPUMEHTa, COOMpaTh YCTAaHOBKY
U3 MIPEITIOKEHHOTO 000PYI0BaHUS, TPOBOJAUTD OMBIT U POPMYITUPOBATH BHIBOIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHHS (DU3UUIECKUX BEITUYNH, TIPU ITOM
BBIOMpaTh ONTUMATBHBIA CHOCOO HM3MEPEHHsS W HCIOJIb30BaTh W3BECTHBIE METOIBI
OLICHKH MOTPEUTHOCTEN U3MEPEHHN;

MCCJIEIOBAaTh 3aBUCUMOCTH (DM3MYECKUX BEIIMYMH C HCIOJb30BAaHUEM TIPSIMBIX
U3MEpPEHHI: TIpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh PE3YJIbTATHI
MOJy4YE€HHOM 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUJAE TaONHIl U TpaduKOB, IE1aTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;
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coOmro1aTh IpaBuiIa 0€30MacHOTO TPyAa MPHU MPOBEICHUN UCCIISIOBAHUMA B paMKax
y4eOHOTO DJKCIEPUMEHTa, y4eOHO-MCCIIEIOBATEILCKON M IPOCKTHOU ACATEIHHOCTH
C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJA0OPATOPHOTO 000PYIOBAHUS;

pemarh pacy€THBIC 3a/add C SIBHO 3aJaHHOW (PU3MYECKON MOJIETBIO, UCIOIB3YSI
dbu3MYecKue 3aKOHBI W TPUHITUIIBEI, HA OCHOBE aHajdW3a YCJIOBHS 3aJladyd BHIOWpATH
(U3UYECKYIO MOJICITb, BBIACIATh (DU3NYECKHUE BETMYMHBI U (hOPMYJIbI, HEOOXOIUMBIE JIJIst
e€ pelleHus, TPOBOAUTh PACUETH U OLICHUBATH PEATBLHOCTH MOJYYEHHOTO 3HAYCHUS
(bU3NYECKON BEIIMYUHBI;

pelllaTh Ka4eCTBEHHBIC 3a/1auM: BBICTPaUMBAaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY pACCYXXJICHUHA C OMNOpOM HAa H3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3ndYecKue SABICHUS,

WCIIOJIb30BaTh TMPH PEIICHUH Y4YeOHBIX 3aJlad COBPEMEHHbIE HWH(pOpPMAIMOHHBIC
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUsS, HHTEPHpPETAIUd W TPEACTaBICHUS
y4eOHOM 1 HayYHO-TIONYJISIPHOM HH(POpMAIIMH, TTOTYUYSHHOU U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTyYaeMyr0 HH(DOPMAIIHIO;

OOBSICHSATh MPUHIUIIBI JEHCTBUSI MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB,
pa3MyaTh YCIOBUS MX 0€30MacHOTO MCIIOIb30BaHUs B MIOBCEAHEBHOM KU3HU;

MPUBOJUTh MPUMEPHl BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B OOBICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYCCKHE 3HAHWS 10 (HU3MKE B IOBCEAHEBHOW JKHM3HU
I obecriedeHuss 0€30MacHOCTH TIpU OOpallleHHH ¢ NpHOOpaMH M TEXHHYECKUMH
YCTPOMCTBaMH, ISl COXPAHEHUs 3J0POBbS U COOJIIOJACHUS HOPM HSKOJOTHYECKOIO
MOBEJICHUA B OKPY>KaKOIIEH Cpee;

paboTaTh B TPYIINE C BHIMIOJTHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MJIaHUPOBATH
paboTy TpyNmbl, paldOHAIBHO pacHpeAcisaTh OO0S3aHHOCTH U IJIAaHUPOBATh
JIeSITEIbHOCTh B HECTAHAAPTHBIX CUTYAILMSX, aJICKBATHO OIIEHMBATH BKJIAJl KaXKJIOTO
13 YYACTHUKOB T'PYIINbBI B PEIICHUE pacCcMaTpUBaeMOM MPOOJIEMBI.
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TEMATHYECKOE IIJIAHUPOBAHUE!

denepanpHas padboyas nmporpamma | @usnka. 10-11 kiaccel (6a30BbIH YPOBEHB)

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepkaHue
n/m 4acoB 00yYaromxcs

y4eOHOTO MpeaMeTa

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

1.1 | ®usuka u MeTobI 2 ®u3nka — HayKa 0 IPUPOJIE. N3yuyeHne HayYHBIX (AMIIUPUUYECKUX U
HAy4YHOTI'O IO3HAHUS Hay4nbsle MeTOBI IO3HAHUS TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
OKPY’KaloILEero MUpA. OKPY’KaIOILIETO MUPA.
Ponsb s3xkcnepumenTa u Teopun OO0cy>xaeHue rpanul] IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IPUPOJIBI. (du3nYeCKUX 3aKOHOB U TEOPHIl.
DKCHEepUMEHT B (PUBHKE. PaboTa B rpymnmne no noaroToBke
MopaenupoBanue puznuecKkux KOPOTKHUX COOOIICHUI O POJIK U MECTE
SIBJICHUM U ITpoueccoB. HayuHblie (GU3UKY B HAYKE U B MPAKTUYECKOU
runote3bl. Gu3nuecKue 3aKOHbI U JeSATEIbHOCTH JIIOJIEH.
Teopud. [ paHHIIbI IPUMEHUMOCTH JleMoOHcCTpalys aHaJOTrOBBIX U
¢busnueckux 3aKoHOB. [IpuHIIUI U (QPOBBIX U3IMEPUTEIBHBIX TPHUOOPOB,
COOTBETCTBHUSI. KOMIBIOTEPHBIX JaTYHKOB.
Ponb 1 Mecto dusuku OcBoeHne OCHOBHBIX MPUEMOB PaOOTHI
B (hpopMUpOBaHUU COBPEMEHHOM ¢ uudpoBoit madboparopueil no pusnke
HAay4YHOU KapTHUHbBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH
Wroro 1o pazaeny 2

! Mpu paspaborke pabodeil MpOrpaMMbl B TEMATHYECKOM IUIAHUPOBAHWH JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIB30BAHUS ODJIEKTPOHHBIX (IU(POBHIX)

00pa3oBaTeIbHBIX PECYPCOB, SBISIONIMXCS YISOHO-METOAMISCKIMU MaTeprallaMH, COIepKaHie KOTOPBIX COOTBETCTBYET 3aKOHOATENBLCTBY 00 00pa30BaHUH.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe JBHXKEHHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHON TOUKH,
UX MPOEKIUN HA OCU CUCTEMBI
koopauHat. CloxxeHue
IIEPEMELICHUM U CIIO)KEHUE
CKOpOCTEH.

PaBHOMEpPHOE M paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
NepEMEILICHHS] MaTepUATIbHOW TOUKHU
OT BPEMEHHU.

CBoOosiHOE MajieHue. Y CKOpEeHUE
CBOOO/IHOTO TMaJIEHUSL.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHe MaTepUaIbHOM TOYKU
10 OKPYHOCTH C ITOCTOSTHHOM 110
MOJYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
[lepuon u yacrtoTa oOpanieHus.
LlenTpOCTpEMHUTENBHOE YCKOPEHHUE.
TexHuueckue yCTpoucTBa u

[IpoBeneHne FKCIEpUMEHTA: U3yUEHUE
HEPaBHOMEPHOIO JIBUYKEHHUS C LIEITBIO
OMpeIeJICHUS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOILICHUS MEXKIY
MyTSAMH, IPOUJIEHHBIMU TEJIOM

3a IoCJieI0BaTeIbHbIC PaBHbBIC
MIPOMEKYTKHA BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU

C Ha4aJIbHOM CKOPOCTBIO, PABHOU HYJIIO;
M3YUYCHUE IBUKEHUS IIapUKa B BI3KOU
YKUJIKOCTH; U3YUYEHUE JIBHXKCHUS TEa,
OpOIIIEHHOTO TOPU30HTAIILHO.
OO0BsiCHEHNE OCHOBHBIX ITPUHIIUATIOB
JICVCTBHS TEXHUUECKUX YCTPOUCTB,
TaKUX KakK: CIIUJIOMETP, IEMHbIE U
pEMEHHBIC Nepelaun JBUKCHUS; U
yCI0BUI UX 6€3011aCHOTO
HCIIOJIb30BaHUs B IOBCEHEBHOM
KU3HH.

Pemenune pacu€THpIxX 3a71a4 ¢ IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX (JOPMYIT
KUHEMaTHKHU.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHMHEMaTH4YEeCKUX
BEJIMYMH OT BPEMEHU

JIJ1sl PABHOMEPHOTO
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MPAKTUYECKOE IPUMEHEHHE:
CIUJIOMETP, ABUKEHHUE CHAPSI0B,
LIEIIHBIEC U pEMEHHBIE NIEpelaun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKCHHUSL.

Pacno3naBanue pusnveckux siBICHUN
B y4€OHBIX OMBITAX U OKpPYXkKarolen
YKU3HH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOHOE TTaJICHUE TEII,
JIBUKEHUE TI0 OKPY>KHOCTH.

Onucanre MEXaHUYECKOTO JIBHIKECHHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOPJMHATA, ITYTh,
MepeMEIeHIE, CKOPOCTh, YCKOPEHHE.
PaGoTa B rpymnmax npu mjiaHUpOBaHUH,
MIPOBEICHUH U UHTEPIPETALINH
PE3yIbTATOB OIBITOB M aHAIIN3E
JIOTIOJTHUTEIHHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME

2.2

JInHamuKa

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. [lepsbii 3akoH HproTOHA.
NuepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [puHnun
CyIepro3uunu cui. Bropou 3akoH

Hprorona i1 MmaTepraibHON TOUKMU.

Tpernii 3akoH HeroToHa

JUIS MaT€pPHAIIbHBIX TOYEK.
3aKOH BCEMHUPHOTO TSTOTEHMS.
Cuna Tsoxectu. [lepBas
KOCMHYECKAs CKOPOCTb.

CpaBHEHME MacC B3aNMOJIEUCTBYOIIUX
TeJL.

W3y4eHne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT fehopMallii; CpaBHEHHUE
CHJI TPEHHUS TTOKOSI, KAaUeHUs U
CKOJIBKEHUSI.

OObsicHEeHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
UCCIIEJOBAaHKUE 3aBUCUMOCTHU CHUJI
YIPYTOCTH, BOZHUKAIOLIUX B IPYKUHE
U PE3UHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

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

Cuna tpenuns. Cyxoe TpeHHe.
Cuta TpeHUs CKOJIBKEHUS U CUla
Tpenus nokosi. Koadduruent
TpeHus. Cuia COnpOTUBICHUS
MIPU JBUKEHUM Teja B )KUIKOCTH
WJIM Ta3e.

[TocTynarenbHOE 1 BpalaTeabHOE
JIBKEHUE a0COTIOTHO TBEPIOTO
Tena.

MOMEHT CHUJIbI OTHOCUTEIBHO OCH
BpaiieHus. [nedo cuibl. YcnoBust
paBHOBECUS TBEPIOIO TEIIA.
TexHuueckue yCcTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedhopmarum; N3y4eHUe TBIKCHUS
Opycka 1Mo HaKJIOHHOM TIJIOCKOCTH;
HCCJICIOBAHKE YCIIOBUI PABHOBECHS
TBEPIOTO TeJIa, UMEIOIIETO OCh
BpaIllCHUSI.

OOBsicHEHHE 0COOCHHOCTEHM
PaBHOMEPHOTO U paBHOYCKOPEHHOTO
MPSMOJMHEHHOTO JIBUKCHUS,
CBOOOHOTIO MaACHHUS TEM, IBKEHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMHPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX ITPUHITUTIOB
NEeHCTBUS NOAIIMITHUKOB U X
MPAKTUYECKOTO MTPUMEHEHUS.
OOBsICHEHHUE JBIKCHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THbIX 33124 C SBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCHOJIBb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT TMHAMHUKHU.

PacrosnaBanue GpU3MUECKUX SIBJICHHM
B Y4eOHBIX OMBITAX U OKPYIKAOIICH
JKU3HU: HHEPITUS, B3aUMOJICHCTBHE TEIL.
AHanmu3 pU3NYECKUX IPOIIECCOB U
SIBJICHUH C MCIIOJIb30BAHHUEM 3aKOHOB H
MIPUHITUTIOR: 3aKOH BCEMUPHOTO
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tsrotenws, |, |1 1 111 3akonsr HeroToHa,
MPUHIINI CYTIEPIIO3UIIUN CUJI, TPUHIIUTL
PABHOINPABHOCTU MHEPIUATIBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXpaHCHHUA B
MCXAaHUKEC

Nmmynibc MaTepraibHON TOYKH
(Tena), CUCTEMBI MaTepUATIbHBIX

TO4YEK. VIMITyJIbC CHJIBI M NU3MEHEHUE
VMITYJIbCA TeJIa. 3aKOH COXPAHEHUS
uMItysbca. PeakTuBHOE JBUKEHUE.

PaGoTa cuiibl. MOITHOCTD CHUJTBI.
Kunernueckas sneprus
MaTepHAIBHON TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIUM.

[TorenuuanbHas SHEPTHSL.
[ToreHuunanbHas 3HEPTUSA YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenunanbHas 3HEPTUs TEIA
BOJIM3M MOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HEMOTEeHIHAIbHbIE CUIIbL. CBS3b
pabOoThl HEMOTEHITUATIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXpAaHEHUSI MEXaHUYECKOMN
SHEPIUMU.

Yrpyrue u Heynpyrue

[IpoBeneHnE IKCIEPUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYToro yaapa

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

Ha IPUMEPE PACTSKEHUS PE3UHOBOTO
KIyTa.

OrneHnka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEW U3MEPEHUN (PU3HUECKHUX
BEJINYUH.

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

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 GopMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHUHI.

Perienne kauyecTBEHHBIX 3a7a4

C OMOPOM Ha U3yUYCHHBIC B pa3jielie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3MYECcKue SBICHUS.

Onurcanue MEXaHUYECKOroO ABUKEHHUS C
UCITOJIh30BaHNEM (PU3NYECKHUX BETMUNH:
MMITYJIbC T€Ja, KHHETUYECKast SHEPTHS,
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CTOJIKHOBEHMS.

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

MMOTEHUIHAJIbHAS SHEPTUsl, MEXaHUYECKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 pU3NYeCKUx MpoLeccoB u
SABJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXPaHEHMS MEXaHUYECKOM dJHEPIUH,
3aKOHA COXPAHECHMS UMITYJIbCA.
OOBbsicHEHNE OCHOBHBIX MPUHIIUAIIOB
JEUCTBHUS U NIPAKTUYECKOIO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOJIOMET, KOIIED,
IIPYKUHHBIN [TUCTOJIET.

OOBbsicHEHUE ABUKEHUS PAKET C OMOPO
Ha U3y4YeHHbIE (PU3NUYECKrEe BETUYMHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue npy MOArOTOBKE
COOOIICHUI 0 MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJIOTHIA ISl
MIOMCKA, CTPYKTYPUPOBAHMS,
MHTEPHPETALNN U IPEICTABICHUS
uH(pOpMaIUKU, KPUTHUECKUN aHATHU3
noyrygaemMout uHpopMaIuu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3nyeCKrX BEIWYHH, TPOBEPKA
MIPEAJIOKEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pa3nen 3. MoJgiekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIC TOJIOKESHUS
MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE NBUKEHUE.
Huddysus. Xapaktep ABUKEHUS U
B3aHMMOJICHCTBUS YaCTHUI] BEILICCTRA.
Mopaenu cTpoeHus Ta3oB,
YKUJIKOCTEU U TBEPJBIX TEI U
OOBSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJeliel. Macca u
pa3Mepbl MoJieky1. KonnuectBo
BemiecTBa. [loctosHHas ABoraapo.
TermoBoe paBHOBECHE.
Temneparypa u e€ usmepeHue.
[Ixama remneparyp Llenscust.
Mogens uneajasLHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU UJICATHLHOIO Ta3a.
AOcooTHas TeMreparypa Kak Mepa
CpeIHEN KHHETUYECKON SHEPTUU
TEIUIOBOTO JIBMKCHMS YaCTHI] ra3a.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kitaneipona.

3akoH [lanbToHa. M30omporecchl

IIpoBeneHne 3KCIIEpUMEHTA:
OMpEIEJICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHuil 00bEMa KOMHATBI, 1aBJICHUS
Y TEMIIEpaTyphl BO3/1yXa B HEH;
UCCJIEIOBAHHUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Onenka a0COIOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEW U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OOBbsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEHCTBUI TEpMOMETpa U OapomeTpa u
yCJI0BUM UX 0€30MaCHOTO
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU.

Pacno3naBanue puznueckux sBICHUN

B YUEOHBIX OMBITaX U OKPYXKaIoUIeH
KU3HU: TUDPy3usi, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TerIOBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JaBJICHUE ra3a, TeMIlepaTypa,
CpEIHSAS] KHHETUYECKask SHEPTUs
Xa0TUYECKOTO ABUKEHUS MOJIEKYJL,
CpPEIHEKBapaTUYHAsI CKOPOCTh
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B UJICATIbHOM I'a3€ C HOCTOSIHHBIM
KOJINYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IIPOLECCOB: U30TEPMA, U30X0Pa,
n3obapa.

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
TepMOMETp, OapoOMeTp

MOJIEKYJL.

AHanu3 GU3NYECKUX MPOILIECCOB
SIBIICHUM ¢ ucrojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEN
KMHETUYECKOW YHEPTUHU TEIJIOBOTO
JBMDKCHUS MOJICKYJI C aOCOJIFOTHOM
TEMIIEPATYPOH.

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

C MCII0JIb30BaHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOM (DH3BUKH.

Pabota B rpynnax nmpu rjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PEe3yJIbTATOB OIBITOB M aHAJIN3E
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB
uH(pOpMAIUH 110 TEME

3.2

OCHOBBI
TEPMOMHAMUKH

10

TepMoauHaMuyeckas CUCTEMA.
BuyTpeHnHsis sneprus
TEPMOJNHAMUYECKON CUCTEMBI U
CITOCOOBI €€ N3MEHEHHUS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUS 0OTHOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEPENAYU: TEIIOMPOBOAHOCTb,
KOHBEKLMS, U3IyUYCHHUE. Y IeTbHAs
TEIIOEMKOCTh BEIIECTBA.

IIpoBeaeHuE SKCIEPUMEHTA: U3MEPEHUE
YIEIbHOW TEIJIOEMKOCTH BELIECTBA.
OrieHKa a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NIECKUX
BEJINYUH.

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

OObsicHEHUE PUHITATIOB ICUCTBUS U
yCIIOBUH 0€30MaCHOT0 UCIIOIB30BAHUS
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KonugecTBo TENI0THI

[IpU TETIONEPEaAYE.

[TonsTre 06 aguabaTHOM MpoIecce.
IlepBblii 3aKOH TEPMOJAVHAMUKH.
IIprmeHeHue epBoro 3aKoHa
TEPMOJIMHAMMKH K U30TPOIIECCAM.
I'paduueckas uaTepnperanus
paboThI rasa.

Bropoli 3ak0H TEpMOJIMHAMUKH.
HeoGpaTumMocTs nporieccon

B [IPUPOJIC.

TemnoBbie MamuHbL. [ [puHIUIIBI
JIEUCTBUS TEIIJIOBBIX MAIIIMH.
[IpeobpazoBanms SHEPTUU

B TETUIOBBIX MaIllMHAX.
KoadduimenT noneznoro AeicTBus
TETMJI0OBOW MAIlIMHBI.

uxn Kapnuo u ero koaduipeHt
MMOJIC3HOT'O JCUCTBHUS.
DKOJIOTHYECKHUE TPOOIEMbI
TETJIOPHEPI € TUKH.

TexHuueckue ycTpoucTsa u
MPaAKTUYECKOE MPUMEHECHHE:
JBUTaTellb BHYTPEHHETO CTOPAHUS,
OBITOBOM XOJIOIUJIbHHK,
KOHJTULIUOHED

B TIOBCEHEBHOM KU3HU JBUTATEIIS
BHYTPEHHETO CTOPaHMs, OBITOBOTO
XOJIOMUITbHUKA, KOHTUIIHOHEPA.
Ornucanue CBOMCTB TN U TEIJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3MYeCKUX BEIMYMH: 1aBJICHHE T'a3a,
TeMITepaTypa, KOJTHIEeCTBO TEIIOTHI,
BHYTpPEHHSISl SHEprusi, paboTa rasa.
Pemenue pacu€THbIX 337124 C SBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIPHOU (PU3UKH U
TEPMOIUHAMUKHU.

Pemenne kauecTBEHHBIX 3a/1a4

C OTIOPOIi HA U3yUYEHHBIC B pa3jiene
«MonexynsipHast pu3HKa u
TEPMOIMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBIICHUSI.

PaGoTa B rpynmax npu aHanmse
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMAIUH TI0 TeMe
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOABbI

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u kuneHue.
AOcoII0THast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO3/1yxa. HachkimeHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIEPATyPhbl KUTIEHUS OT AaBJICHUS.
TBépnoe Teno. Kpucrainmmueckue u
amopdHbIe Tena. AHU30TPONUS
CBOMCTB KpuCTAILIOB. JKuKue
Kkpuctaiuibl. COBpeMEHHbBIE
Marepuansl. [L1aBnenue n
KpUcTaJIM3anus. Y 1eJbHas TerioTa
miaieHus. Cyoaumanus.
YpaBHEHHE TEIIOBOTO OataHca.
TexHuueckue yCcTpoucTsa u
IPaKTUYECKOE TPUMEHEHUE:
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH
MOJIyYEHHS] COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEPHUAJIOB,

Y HAaHOTEXHOJIOTUHU

[IpoBeneHNE SKCIIEPUMEHTA: U3BMEPEHUE
OTHOCHUTEIIbHOM BIIAXKHOCTH BO3yXa.
Onenka aOCONIOTHBIX M OTHOCUTEBHBIX
MOTPENTHOCTENH U3MEpPEHUN (PU3NYECKUX
BEJINYMH.

N3ydenne cBOMCTB HACHIILIEHHBIX
NapoB, CI0COO0B U3MEPEHHUS
BIIAYKHOCTH

HaOmnronenue kumneHus npu
MMOHMYKEHHOM JIaBJIEHUU, HATPEBAHUS

Y TUJIABJICHUS] KPUCTAJUTMYECKOTO
BEILIECTBA.

OObsiCHEHUE IPUHIIUIIOB JICUCTBUS U
yCJIOBHI 0€30MMaCHOr0 UCIOJIb30BAHUS

B IMIOBCETHEBHOM KU3HU THTPOMETPA,
IICUXPOMETPA, KaJJOPUMETPA.

N3ydyeHne TEXHONIOTUI OITyYeHUS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YUCJIE
HaHOMAaTEPHUaJoB.

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

C UCIIOJIb30BaHNEM YPaBHEHUS
TEIJIOBOTO OasaHca.

Pemienne kauyecTBEHHBIX 3a7a4

C OIIOPOU HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U PU3UYECKUE
SBJICHUS 110 TEME.

39



denepanpHas padboyas nmporpamma | @usnka. 10-11 kiaccel (6a30BbIH YPOBEHB)

Pacrio3naBanue Gu3NYECKuX SBICHUN
B YU€OHBIX OIBITaX U OKPY’KaIoLIEH
KU3HU: Aeopmanyst TBEPABIX TE,
HarpeBaHUe U OXJIAKJIEHUE Tel,
U3MEHEHHUE arperaTHbIX COCTOSIHUM
BEILECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
(bu3MKH.

Hcnonb3zoBanue HHPOPMaIMOHHBIX
TEXHOJIOT U JIJIsl IOUCKa,
CTPYKTYpUPOBAHUS, HHTEPIIPETALIUN U
npeJscTaBiIeHUsI UH(pOpMaLuU MpU
MOATOTOBKE COOOIICHUM O MPUMEHEHUHU
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJUHAMUKY B TEXHHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Paznen 4. JjaekTpoauHAMHKA
4.1 | DnexTpocraTuka 10 DIiekTpu3anus Teil. JnekTpuueckuid | [IpoBeaeHue SKCIIEpUMEHTa: U3MEPEHUE

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaaoB. [IpoBogHUKN,
TUBJIEKTPUKHU U TTOJIYIIPOBOJHUKH.
3aKOH COXpaHEHUs MIEKTPUUYECKOTO
3apsna.

B3anmMogeiicTBue 3apsi1oB. 3aKOH
Kynona. ToueuHbIi 3JIeKTPUUECKUN
3apsAl. DIEKTPUUYECKOE MOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka aOCOMIOTHBIX 1 OTHOCHUTEIHbHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYKH.

N3ydyenue npuHIUNOB NEUCTBUS
AJIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCAaTOopa.

W3y4denne NprHIMIIOB IEHCTBHS

40



denepanpHas padboyas nmporpamma | @usnka. 10-11 kiaccel (6a30BbIH YPOBEHB)

Hanpsk€HHOCTB 37EKTPUYECKOTO
noJis. [IpuHuun cynepno3unuu
BIEKTPUYECKUX Tonen. JInnnmu
HaIpPSKEHHOCTH AJIEKTPUYECKOTO
TOJIS.

PaboTa cuit a51eKTpoCTaTHIeCKOTO
nons. [lorenunan. Pasnocts
noteHuuaoB. [ I[poBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JnanekTpruyeckas IpOHULIAEMOCTb.
DnekTpoémkoctb. Konaencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIeHCAaTopa. DHEpPrus
3apsHKEHHOT 0 KOHJIEHCAaTOopa.
TexHuyeckue ycTponcTBa u
IIPAKTUYECKOE ITPUMEHCHHUE:!
3JIEKTPOCKOIIL, JIEKTPOMETP,
3JIEKTPOCTATUYECKAsl 3allINTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJCHCATOP, KOMUPOBAIbHBIN
armapar, CTpyHUHBIN IPUHTED

U yCIIOBU 0€3011aCHOT0 NPUMEHEHUS
B [IPAKTUYECKON KU3HHU,
KOIKUPOBAIBHOTO amnmapara, CTpyiHHoro
MPUHTEPA.

PaccmoTpenue hu3niyeckux OCHOBaHHM
AJIEKTPOCTATUYECKOM 3alUTHI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemenue pacu€THbIX 3a1a4 C IBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (popMyIT IIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OITOPOY HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUECKUe
SBJICHUSI DJIEKTPOCTATUKHU.
Pacno3naBanue pusnveckux siBICHUN
B Y4€OHBIX ONBITAX U OKPYKaroIen
KU3HU: AJICKTPU3ALINS TET,
B3aUMOJICHCTBHE 3aPSAI0B U OObSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hOopMyI
AIIEKTPOCTATUKH.

OnucaHue U3y4EeHHbBIX CBOMCTB
BEIIECTBA U JIEKTPUUECKUX SABJICHUIN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUUECKHUM 3apsiz,
HANPSLKEHHOCTD AJIEKTPUYECKOTO OIS,
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MOTEHIHAJI, PA3HOCTh TOTEHIIUAJIOB,
AIIEKTPOEMKOCTb.

AHanu3 pU3NYeCKUx MpoLeccoB u
SABJICHUM C UCIIOJIb30BAHUEM
bu3nyeCKUX 3aKOHOB: 3aKOHA
COXPAaHEHMS AIEKTPUUECKOTO 3apsa,
3akoHa KynoHna.

PaGoTa B rpynmax mpu aHaiuse
JIOTIOJITHUTEJIbHBIX HCTOYHUKOB
nH(pOpMaIUU U TOATOTOBKE COOOIIECHUIMA
O IIPOSIBJIEHNHU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPYKaIOIIEH )KU3HU U PUMEHEHUU
UX B TEXHHUKE

4.2

IlocTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYyLIECTBOBAHUS AJIEKTPUUECKOTO
toka. Ucrounukm Toka. Cujia Toka.
IToCcTOSTHHBIN TOK.

Hanpsoxenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUUECKOE COPOTUBIICHHUE.

Y nenpHO€E CONMPOTUBIICHUE
BelecTBa. [locnenoBarenbHoe,
napajieIbHOE, CMEIIAHHOE
COEJIMHEHUE MPOBOIHUKOB.
PaboTa snexkTpruyeckoro Toxa.
3akoH J[xoyns—JIenua. MomHoCTh
AIIEKTPUUYECKOTO TOKA.

[IpoBeneHue dKCIIEpUMEHTA: U3yUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue JJC ucTtouHuka Toka v ero
BHYTPEHHETO COMPOTUBIICHUS;
HaOJIOICHUE JIEKTPOJIN3A.

OrieHKa a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NIECKUX
BEJINYUH.

OObsiCHEHUE IPUHITUTIOB JIEHCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
aMIepMeTpa, BOJIbTMETPA, PEOCTATA,
MCTOYHUKOB TOKa,
AJNIEKTPOHATPEBATENBHBIX U
AIIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIASI CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs TPOBOJAMMOCTh
TBEPJIBIX METAJJIOB. 3aBUCUMOCTh
CONPOTUBJICHUSI METAJIJIOB

OT TEMIIEpPaTyPBL.
CBepXIpoBOIUMOCTb.
DIIEKTPUYECKHUN TOK B BAKYyME.
CBOIICTBA PTIEKTPOHHBIX TYUYKOB.
[TonynpoBoauuku. CoOcTBEHHAS U
IpUMECHAsi IPOBOJAUMOCTh
MOJTyIPOBOAHUKOB. CBOMCTBA
p—Nn-niepexoja.
[ToynpoBOAHUKOBBIEC TIPUOOPHI.
DJIEKTPUYECKUM TOK B paCTBOPAX U
pacruiaBax 3J€KTPOJIUTOB.

DNEKTPOUTHYECKAs TUCCOLIUALINSL.

DNEKTPOIIH3.
DJIEKTPUYECKHM TOK B razax.
CaMoOCTOSTEIbHBIN U
HECAMOCTOATEJIBLHBIN pa3psi/l.
Moumnus. [1na3ma.
TexHuyeckue ycTpoucTBa U

TEPMOMETPA COMPOTUBJICHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOJHUKOBBIX
JIAOJIOB, TAJIbBAHUKH.

Pemenune pacu€THbIX 3a/1a4 C SIBHO
3aIaHHON (PM3UYECKON MOJIETIBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u popmyn temsl «IlocTosHHBIM
ANEKTPUUECKUN TOK.

Pacno3naBanue pu3nuecKux sIBJICHUM
B Y4E€OHBIX ONBITAX U OKPYKaIOIEH
KU3HU: SJIEKTPUYECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JEUCTBHUS TOKA.

AHaJN3 ANEKTPUUYECKUX SIBJICHUN U
MPOILIECCOB B LIEMSAX MOCTOSSHHOTO TOKA
C MCIIOJIb30BaHMEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO Y TAPaJIEIbHOTO
COEIMHEHUS MPOBOIHUKOB, 3aKOH
Jxoyns-Jlenna.

OnucaHne N3y4eHHBIX CBOMCTB
BEILIECTB U DJICKTPUUECKUX SBICHUMN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUYECKUH 3apsif, CHIIa
TOKQ, 3JIEKTPUYECKOE HANPSIKEHHUE,
ANEKTPUYECKOE COPOTUBIICHUE,
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MPaKTUUECKOEe MPUMEHEHUE:
amIiepMeTp, BOJIBTMETP, peocTar,
MCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBIU JIUOJI, TEPMHUCTOPBI U
(bOTOpPE3UCTOPHI,
MOJTyTPOBOTHUKOBBIHN THO,
rajbBaHUKa

pa3HocTh notennumaino, /C, pabora
TOKa, MOIIIHOCTb TOKA.

Hcnonb3oBanre HHPOPMAIIMOHHBIX
TEXHOJIOTUH JIJIs TTIOUCKa,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUN U
npecTaBIeHUs] HHOOPMaLUK TPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHU U
3aKOHOB ITOCTOSIHHOTO TOKA B TEXHHUKE U
TEXHOJIOTHSIX

Hroro no pazgeny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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11 KJIACC

HaumenoBanue

No KommuectBo OcHOBHBIE BU/IBI A€ATETLHOCTH
pa3liesIoB U TEM [IporpammHoe copepkaHue

n/m 4acoB 00yYaromxcs

y4eOHOT O MpeaMeTa
Pasznen 1. Dnexkrponmnammuka
1.1 | MarauTHOe noJe. 11 [TocTOsTHHBIE MATHUTHI. [IpoBeaeHnE SKCIIEPUMEHTA: U3YUCHUE

DIIEKTpOMAarHuTHas
WHITYKITAS

BzanMoaeicTBre MOCTOSTHHBIX
MarHuToB. MarHuTHoe mose.
BekTop MarHUTHOM MHIYKIIUH.
[IpyHIMN cynepno3uuun
MarHMTHBIX oJIeH. JInHuM
MarHuTHOM nHaykuuu. Kaptuna
JIMHUM MAarHUTHOM MHAYKIIWU TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ojie NpOBOIHUKA

¢ TokoM. KapTrHa TuHUN HHAYKIUU
MarHuTHOTO MOJISI JJTUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOIO
KOJIBIIEBOT'O MPOBOIHUKA, KATyIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMoelicTBrE MPOBOTHUKOB

C TOKOM.

Cuita Amnepa, e€ MOAyJIb U
HampaBJICHUE.

Cuna Jlopenua, e€ Moynb 1
HanpasJeHue. [[BrkeHue
3apsIKEHHOM YaCTHULIbI

MAarHATHOTO MOJIS KATYIIKHU C TOKOM;
WCCIIEIOBAHUE JENUCTBHS IIOCTOSTHHOTO
MAarHATa Ha paMKy ¢ TOKOM;
VICCIICIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHOM UHIYKIIUH.
Onenka abCOJIIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3HUECKUX
BEJINYMH.

OObsicHEeHUE IPUHLIUIIOB IEUCTBUS U
yCJIOBUH 0€3011aCHOTO MPUMEHEHUS
ITOCTOSTHHBIX MarHUTOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOpHUTEIIEH 3JIEMEHTAPHBIX YACTHLL,
VHIYKLIHOHHOMW I1eYH.

Pemenue pacu€THbIX 3a1a4

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarauTHoe nosue. NeKTPOMarHuTHAs
VHIY KIS

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOM HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE
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B OJIHOPOJTHOM MAarHUTHOM TIOJIE.
Pa6orta cumnel Jlopenta.

SIBneHue 3JIEKTPOMAarHUTHOM
uHaykuuu. [ToTok BekTopa
MAarHUTHOW UHAYKIHH.
DJIEKTPOABMXKYIIAs CHJIAa UHIYKIWH.
3aKOH 2JIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe 3J1eKTprUIecKoe NoJIe.
DIIEKTPOABIKYIIAs CHJIa MHIYKIIUN
B MPOBOJHUKE, ABWKYILIEMCS
MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM TIOJIE.

[IpaBuino Jlenna.

NunykTuBHOCTSL. fBIICHUE
CaMOMHAYKIIMU. DNEKTPOJIBUKYIIAS
CHJIa CAMOWHIYKIIHH.

DHeprusi MArHUTHOTO MOJI KaTYyIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuyeckue ycTponucTsa u
MPAKTUYECKOE MPUMEHEHUE:
MOCTOSIHHBIC MAarHUTHI,
AJIEKTPOMArHMThI,
AJIEKTPOIBUTATEIIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAS M€Yb

SIBJICHUS TeMbl « MaraHuTHoOE mojJie.
DJIEKTPOMArHUTHAST UHTYKITUSD).
OnpeneseHue HaNIpaBJICHU BEKTOpa
MHIYKIIUM MAarHATHOTO TOJIs
MPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cuiel JlopeHia.

Pacno3naBanue puznueckux sBICHUN
B YUCOHBIX OIBITaX M OKPYIKAOIICH
>KM3HM: B3aMMO/ICICTBHE MarHUTOB,
AIIEKTPOMArHUTHAsI UHAYKIUS,
JIeHiCTBME MAarHUTHOTIO ITOJISI Ha
MPOBOJIHUK C TOKOM U JIBUKYITUNCS
3aps.

AHanu3 3JEKTPOMArHUTHBIX SIBJICHUH
C MCIOJIb30BaHHEM 3aKOHA
AJIEKTPOMArHUTHOW MHIYKIIUH.
Onucanne N3y4eHHBIX CBOMCTB
BEIIECTB U JIEKTPOMATrHUTHBIX
SIBJICHUM C HCIIOJIb30BaHUEM
(bU3NYECKUX BETUYUH: UHIYKITUS
MarHUTHOIO MOJIs, CKUjIa AMIiepa, Cuiia
JlopeHua, ”HAYKTUBHOCTh KaTyIIKH,
SHEPTUS AJIEKTPUUECKOTO U MATHUTHOTO
nojeu

Hroro no pazgeny

11

46



denepanpHas padboyas nmporpamma | @usnka. 10-11 kiaccel (6a30BbIH YPOBEHB)

Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHU4ecKue 1
ANEKTPOMArHUTHHIC
KoJicOaHus

KonebatenbHas cuctema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMIUIUTya 1 da3a KojieOaHui.
[IpyXKUHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHHK.
YpaBHEHUE TaApMOHUYECKUX
kosebanuil. [IpeBpaiienue suepruu
MIPU TAPMOHUYECKUX KOJCOaAHUSX.
KonebarenbHblit KOHTYP.
CB0OOIHBIE PJIEKTPOMArHUTHbHIC
KOJIeOaHUs B UACATHBHOM
K0JIe0aTeIbHOM KOHTYpe. AHANIOTHUs
MEXK]Ty MEXaHUYECKUMU U
AIIEKTPOMATHUTHBIMH KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKoH
COXPaHEHUS YHEPTUH B UJCATHHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencrasieHue 0 3aTyXarImUx
KoJeOanusax. BeiHy X 1eHHBIC
MEXaHUYEeCKHe KOJIeOaHums.
Pe3onanc. BeiHyXeHHbBIE
AIIEKTPOMATrHUTHBIE KOJeOaHMUs.
IIepeMeHHBIN TOK.
CHHycOMIAIbHBIN TEPEMEHHBII TOK.

HccenenoBanue napameTpoB
KOJIeOaTeIbHON CUCTEMBI — [TEPUOJIA,
4acTOThI, AMIUIUTYABI U (a3bl
KoJieOaHu| (MIPY>KUHHBIN W/WUIH
MaTeMaTUYECKUM MasITHUK).
HaOmronenue 3aTyxarmmnmx KojaeoaHuu.
WccnenoBaHue CBONCTB BBIHY K ICHHBIX
Kosie0aHui.

HaOmnronenue pezoHanca.

[IpoBenenue s3KCEpUMEHTA:
MCCJICIOBAHNE 3aBHCHMOCTH IEpUOa
MaJIbIX KojeOaHui rpy3a Ha HUTH

OT JYIMHBI HUTU U MAaCCHI TPYy3a;
HCCJICIOBAHNE TIGPEMEHHOTO TOKA

B IIETIM U3 MOCTEA0BATEILHO
COCTMHEHHBIX KOHACHCATOPA, KATYIITKA
U pPe3UCTOopa.

Orenka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

OObsicHEHUE IPUHITUTIOB JIEHCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TEHEpaTOpa
MIEPEMEHHOTO TOKA, JINHUU
AIIEKTpoINepeay.

Pemenne pacu€THbIX 33724 C SBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYTHOE U ACUCTBYIOLIEE

SHAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

Tpanchopmarop. [IpoussoacTso,
nepegaya v norpediaeHue
ANEKTPUYECKON SJHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIPpH IIPONU3BOJACTBEC DJICKTPOIHCPIUH.

Kynberypa ucrons3oBanus
AIIEKTPOIHEPTUU B ITIOBCEIHEBHOMN
JKU3HHU.

TexHuueckue ycTporucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JIMHUU
IEKTpoIIepeaay

3aJIaHHON (PU3UUECKON MOJIEITHIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJieOaHMsI.

Onucanre MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: TICPUO ¥ 4aCTOTa
KoJeOaHuil, aMInTyaa u asza
KoJie0aHu, 3aps/] ¥ CHJia TOKA

B FApMOHHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemenne kauecTBEHHBIX 33134

C OIIOPOM Ha M3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OITMCHIBAIOIIINC
MEXaHHYECKUE U AJICKTPOMArHUTHBIC
Kosie0aHusl.

PaboTa B rpynmax rnpu rraHupoOBaHUH,
MIPOBEJICHUY W WHTEPIIPETAIINH
PE3yIbTATOB OIBITOB, U AHAJIN3E
JOTIOJTHUTETHBHBIX UCTOYHHUKOB
uH(pOpMAIUH 110 TEME

2.2

Mexannueckue u
AJIEKTPOMArHUTHBIE
BOJIHBI

MexaHuueckue BOJIHbBI, YCIOBUS
pacnpoctpanenus. llepuos.
CKOpOCTh pacpoCTpaHEHUs U
JUIMHA BOJIHBL. [lonepeunsie n

N3yuenue oOpazoBaHus u
pacrpocTpaHeHHsI TONEPEYHBIX U
IIPOJIOJIBHBIX BOJIH.

Habmonenue orpaxkeHus
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IIPOJOJILHBIE BOJIHBI.
WnTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB
3ByKa. Beicora Tona. TemOp 3ByKa.
DNEeKTpOMarHUTHHIE BOJIHBI.
VYcnoBus u3ydeHus
AIIEKTPOMArHUTHBIX BOJIH. B3anMHuas
OopueHTalus BEeKTopoB E, B,

U B DJIEKTPOMarHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUE, NPEJIOMIICHHUE,
noJIsipu3alus, 1uQpakius,
uHTepdpepenius. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[IIxana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 371eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIUIIBI paIUOCBA3U U
TeneBuaeHus. Paguonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPYXaroUIEn CPeibl.
TexHuyeckue ycTponucTsa u
PaKTUYECKOE TPUMEHEHUE!
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3ByKOBas IMarHOCTHKA

B TEXHUKE U MEAULIMHE, pajap,

U MpeIoMIIeHUs, HHTep(epeHInu 1
TudpaKkIy MEXaHUYECKUX BOJH.
HabGnronenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUIATYJIOW U
4aCTOTOM KoJieOaHN, 3BYKOBOTO
pe30HaHca.

Hccnenosanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nudpakuys, “HTepdepeHIus.
N3yueHune ycioBui n3ny4eHus
3JIEKTPOMArHUTHBIX BOJIH, B3AUMHOMU
opueHTanuu BekTopoB E, B,

U B DJIEKTPOMAarHuTHOM BOJIHE.
N3yyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHUE IPUHITUTIOB IEHCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YABTPa3BYKOBON JUArHOCTUKH

B TEXHUKE U MEIUIIMHE, paaapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBY-neuwn.
Pemienne pacu€THBIX M KAUECTBEHHBIX
3a/1a4 ¢ ONOPOU HA U3YYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITMCHIBAIOIIINE
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panuonpuéMHUK, TEIEBU30DP,
anTeHHa, trenedon, CBU-neun

pacIpoOCTpaHEHNE MEXAHUYECKHUX U
AIIEKTPOMATHUTHBIX BOJIH.
Hcnonb3zoBanre HHPOPMAIIMOHHBIX
TEXHOJIOTHH JIJISl IIOMCKA,
CTPYKTYpHPOBAaHUS, UHTEPIPETALINH U
MpeICTaBICHUs HHPOpMalun

IpU NOJATOTOBKE COOOIIEHU I

00 UCTI0IB30BAHUHU JIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyacTtue B IucCKyccun

00 AJIEKTPOMAarHUTHOM 3arpsi3HEHUN
OKPYXaroIIEH CPeIbl.

PaboTa B rpynmnax npu miaHupoBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PE3yIbTATOB OIBITOB U AHAIIN3E
JIOTIOJIHUTENIbHBIX NCTOYHUKOB
uH(pOpMAaIUH 110 TEME

2.3

Onrtuka

10

I'eomeTprueckas onrTuka.
[IpsAmosIMHENTHOE pacpOCTPaHEHUE
CBETA B OJHOPOAHOM cpexe. Jlyu
cBeTa. TOYeYHbId HICTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoeHue
M300paKEHHI B TNIOCKOM 3€pKalie.
[Ipenomnenue cBeta. 3aKOHbI
MpesIoMJIEHUS cBeTa. AOCOTIOTHBIM
nokasarenp npenomieHus. [lomHoe

N3y4denue sBIIEHNs TIOJHOTO
BHYTPEHHETO OTPaXEHUs, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3ydenune Moaenen MUKpOCKOIIa,
TEJIECKOIIA.

IlonydeHnue cekTpa ¢ MOMOLIBIO
MPU3MBI U TU(PPAKITUOHHON PEIIETKY.
N3mepenne nokasaress IpeaoMIICHUS
CTEKJIA.

UccnenoBanrie CBOMCTB M300paKeHUI
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BHYTPEHHEE OTPaKECHUE.
[IpenenpHbIN yro MoIHOTOo
BHYTPEHHETO OTPAKCHHUSI.
Hucnepcust cBeta. CliokKHBIN COCTaB
oenoro ceeta. L[Ber.

Cobwuparorniye 1 pacceruBaroIne
nuH3bl. ToHKas rH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JIuH3bI. [locTpoeHne
M300paKEHHI B COOMPAIOIINX U
pacceuBaromux JuH3ax. Popmyna
TOHKOM JIMH3bI. Y BEJIINYCHUE,
JTaBAEMOE JIMH30M.

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

VY cnoBus HaOMIOAEHHUS] MAKCUMYMOB
1 MUHHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. {udpakunonHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCUMYMOB MY NAJEHUN
MOHOXPOMAaTHYECKOIO CBETA

Ha MU (PPaKIIMOHHYIO PEIIETKY .

B JIMH3AX.

OObsacHeHne NPUHLIUIIOB IEUCTBUS U
yCJIOBHM 0€3011acHOTO MPUMEHEHUS
OYKOB, JIyTbl, oToanmapara,
MIPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIa, TEJIECKOIa, BOJJOKOHHON
ONTHKU, TUPPAKIIUOHHON PEIIETKH,
IOJIIPOUAA.

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

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJI TEOMETPUUECKON ONTUKH.
[Toctpoenue u onucanue N300paxeHus,
CO3/1aBAEMOT0 IIJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
IIPUMEHUMOCTH F'€OMETPUYECKON
OINTUKHU.

PacnioznaBanue pusndeckux sBICHUN
B OIIBITAX U OKPY’KAIOLIEH KU3HMU:
MPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETA, OTPaXXEHUE, ITPEIOMIICHHE,
uHTephepeHus, TuPpakius u
MOJISIPU3ALIMS CBETA, TUCIIEPCUS CBETA.
N3ydenue ycnoBuit HaOII0ICHUS
MaKCHMYMOB 1 MUHUMYMOB

B UHTEePPEPEHLIMOHHON KapTHUHE
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[lonspuzanus ceera.

TexHuyeckue ycTporucTBa u
IIPAKTUYECKOE IPUMEHEHUE:

OYKH, JIyna, oroamnmapar,
IIPOCKIMOHHBIN aIapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
IIOJIAPOU]L

OT IBYX CUH(a3HbIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VY cnoBue HaOMIOICHUS TTIABHBIX
MAaKCHMYMOB MpPH MaJICHUU
MOHOXPOMAaTHYECKOIO CBETA

Ha TUPPaKIMOHHYIO PEHIETKY .
AHanu3 ONTHYECKUX SABICHUN

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

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJINYMH: (POKYCHOE PACCTOSIHUE U
ONTUYECKAS CHJIA JIUH3bI

Hroro no pazgeny

24

Pa3nen 3. OcHOBBI crieMAJIbHOW TEOPUU OTHOCHTEIbHOCTH (1asee — CTO)

3.1

OCHOBBI CIIEITUAITEHON
TEOpUHU
OTHOCHUTEJIBHOCTH

4

['panuLbl MNPUMEHUMOCTH
KJIACCUYECKOM MEXaHMKH.
IToctynarsl cienquaibHON TEOPUU
OTHOCUTEIJIbHOCTH: UHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKYYyME,
MPUHIIAI OTHOCUTEIIBHOCTH
OUHIIITEHHA.

OTHOCHTEIBLHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH U COKPAIIECHUE JIJIUHBI.

Pemrenne xauecTBEHHBIX 3a1a4

C OMOPOM HA U3YUYEHHBIE MTOCTYJIATHI
CTO.

Ncnonb3oBanre nHOOPMALIMOHHBIX
TEXHOJIOTUH /1151 IOUCKa,
CTPYKTYpPHUPOBAHUS, UHTEPIPETALINU U
IpeACTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
MexaHuku B ocHoBax CTO

52



denepanpHas padboyas nmporpamma | @usnka. 10-11 kiaccel (6a30BbIH YPOBEHB)

DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEpTUEH U
UMITYJIbCOM PEJISTUBUCTCKOM
YaCTHULbl. DHEPIUs MIOKOS

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DNeMeHTHI KBAHTOBOM
OIITHUKH

®otonsl. opmyna [1naHka cBs3n
SHEpPruM (POTOHA C €ro YaCTOTOM.
DHeprus 1 UMIYJbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbororddexra. OnbITHI

A.T". CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHUE
OitamreitHa ais pororddexra.

«KpacHas rpanuiia» ¢potodddexra.

JaBnenue cBetra. OnbIThI

IT1.H. JIeGenena.

XHUMHYECKOE JICHCTBUE CBETA.
TexHuyeckue ycTponcTsa u
MPaKTUYECKOE TPUMCHEHHE:
dhoTo3;1eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBETOIMO/T

Haobmronenue pororddexra

HAa YCTAHOBKE C [IMHKOBOM MIJIACTUHOM.
HccenenoBanye 3aKOHOB BHEIITHETO
dboTorddekra.

OOBbsicHEHUE OCHOBHBIX TPUHIUIIOB
JIEVCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: (POTOAJIEMEHT, (DOTOIATUUK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
yCIJIOBUHM MX O€3011aCHOTO MPUMEHEHUS
B IPAKTUYECKON KU3HU.

Pemenune pacu€THpIX 3a1a4 C IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT KBAHTOBOW ONTHKHU.
Pelenne kayecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHUKHU.
Pacnio3znaBanue (pu3nuecKux SBICHHUMI
B YU€OHBIX OMbITAX:
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dboToanekTpudeckuii 3 PpexT, cBeToOBOE
JTaBJICHUE.

Onucanue u3y4yeHHbIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTH JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4aCTOTA CBETA,
AHEPrUs U UMIYJIbC (OTOHA

4.2

Crpoenune aToma

Mopeas atoma Tomcona. ONBITE
Pesepdopaa no paccesHuro
o-yactull. [ Imanerapnas monenp
aroMma. [loctynare! bopa.
W3nydenue u norioiieHne GoToHOB
IIPU IIEPEXOJIE aTOMA C OJHOTO
YPOBHSI DHEPIUHU HA Apyrou. Buael
cneKTpoB. CEKTp ypOBHEN YJHEPTUH
aToma BOAOpoAa.

BoaHoBBIE cBOMcTBa YacTHIl. BOJIHEBI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIN3M.

CHOHTaHHOE U BBIHYXKJEHHOE
U3ITy4YCHHUE.

TexHuyeckue ycTpoucTsa u
MPAKTUYECKOE MTPUMEHEHHE:!
CHEKTPAJIbHBIA aHAJIN3
(CeKTpOCKoOI), J1a3ep, KBAHTOBBIHN
KOMIIBIOTED

N3yuenne monenu onsita Pesepdopra.
[IpoBeneHue FKCIIEPUMEHTA

10 HaOJIFOJIEHUIO JIMHEMYaTOro CIEKTpa.
OneHka abCONIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYHH.

N3yuenune monenu aroma: TomcoHa,
IJIaHETapHON MOJENH aTOMa, MOJIENH
atoma bopa.

N3yueHue crekTpa ypoBHEN SHEPTUU
aToMa Bojopoza. O0bsicHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIIOBUI
0e30MacHOro MPUMEHEHHUS
CHEKTPOCKOIIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 33124

C OITOPOW HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PHU3HUECKHE
ABJICHHS 110 TeMe «CTpOEHHUE aToMay.
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Pacnio3znaBanue pu3nuecKux SBICHUHI
B yU€OHBIX OMBITaX: BOSHUKHOBEHHE
JMHENYaTOro CIeKTPa U3IIyYeHHUS.
AHanu3 KBaHTOBBIX IIPOLIECCOB U
SIBJIEHUH C UCIIOJIb30BAHUEM
rmocTtynaros bopa

4.3

ATOMHOE PO

OKCTIEpUMEHTHI, JOKA3bIBAIOIINE
CJI0)KHOCTBH CTPOCHHSI AJIpa.
OTKpBITHE PATUOAKTUBHOCTH.
OmneiTel Pezepdopaa mo
OIPEJEICHUIO COCTAaBA
pPazOaKTUBHOTO U3TyUYECHHUS.
CsoiicTBa anb(da-, 6eTa-,
raMMma-usnydenus. BrnusHue
paZiOaKTUBHOCTH Ha )KUBBIE
OpTaHU3MBI.

OTKpbITHE IPOTOHA ¥ HEUTPOHA.
Hyknonunas moaens spa
['eiizenOepra-lBaneHko.

Bapsn sapa. MaccoBoe YncIIo sjpa.

N30TOmBLI.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHEIN OeTa-pacmas. ['amma-
U3ITy4YeHHE. 3aKOH PAIMOAKTHBHOTO

pacraja.
DHeprus CBsI3U HYKJIOHOB B sJIpe.
S nepHble CUIIBL

N3y4deHne SJKCnepuMEHTOB,
JTOKA3bIBAOIINX CIIO)KHOCTb CTPOCHHMS
aTOMHOT0 s1]Ipa.

HccnenoBanne TpEKOB 4aCTHIL

(10 roToBBIM (oTOrpaPusIM).
N3ydenue sIepHbIX CUIL, IAEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3y4yeHne HyKJIIOHHOW MOJIEIH siapa
['eiizenbepra-lBaneHko.

OObsicHEHUE YCTPOUCTBA U
MIPUMEHEHUS I03UMETPA, KaMEPHI
BunbcoHa, sspepHOTO peakropa,
aTOMHOU OOMOBI.

Pemenne 3anau ¢ onopou

Ha NOJIyYEHHBIE 3HAHUS, B T.4. O 3apsie
Y MacCOBOM YHCIIE A1Ipa.
PacnoznaBanue Gpu3nMUeCcKuX sIBJICHUIMA
B y4€OHBIX ONBITAX U B OKPY>Karolen
JKA3HU: €ECTECTBEHHAS U UCKYCCTBEHHAs
PaaNOAKTUBHOCTD.
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JledexT Maccol spa.

Snepubie peakunu. Jlenenue u
CUHTE3 SAEP.

S nepnbii peaktop. TepMosiaepHbIN
cunTtes. [IpoOaembl U mepCeKTUBbI
AIEPHON YHEPIETUKMU.
DKOJIOTUYECKUE ACTIEKTHI SICPHOMN
SHEPIrETUKH.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
IIO3UTPOHA.

MeTtonapl HAaOIIOACHUS U
pEruCTpanuu JIEMEHTAPHBIX
YacTHIl.

DyHIaMEHTAJIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECcKOi KapTHUHBI MUpA.
TexHnueckue yCTpoucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JI03UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomba

Ornucanue KBaHTOBBIX SIBJICHUU U
MIPOLIECCOB C UCITOJIB30BAHUEM
(GU3UYECKUX BEIMYWH: TIEPHOT
MOJIypacIaia, SHEPTUs CBSI3U ATOMHBIX
anep, neexT Macchl spa.

AHaJN3 MpoIECCOB U SIBJICHUI

C MCIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHHUS
AIEKTPUYECKOr0 3apsiaa, 3aKOH
COXpaHEHUsI MaCcCOBOr'0 YHCIIA,
noctynarsl bopa, 3akoH
PaAMOAaKTUBHOTO pacnaia.

VYyacTtue B paboTe KpyTioro croja
«DyH1aMeHTaIbHbIE B3aUMO/ICHCTBUSL.
EnuncTBO puznueckoil KapTUHBI
MUpPay.

Hcnonb3oBanrne HHPOPMALMOHHBIX
TEXHOJIOTUH /1151 IOKCKA,
CTPYKTYpHUPOBAaHUS, UHTEPIIPETALIUN U
npecTaBIeHUs] HOOPMaLUK TPU
MOATOTOBKE COOOIIEHN O MPUMEHEHUN
3aKOHOB KBAaHTOBOU (DPM3HUKHU B TEXHUKE
Y TEXHOJIOTHUSAX, IKOJIOTUUECKUX
acCIeKTax sJIepHON PHEPTEeTUKU

Hroro no pazgeny

15
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Pa3znen 5. Di1ieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DNEMEHTHI
aCTPOHOMUH U
acTpou3uku

7

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

Bup 3Bé3gnoro neba. Co3Be3ausi,
SApKUE 3BE3/IbI, TIJIAHETHI, UX
BUJIMMOE JIBIIKCHHE.

ConHeuHas cucTema.

Comnaue. ConHeuyHass aKTUBHOCTD.

Nctounuk sHeprun CosHIla U 3BE3]I.

3BE3/bI, NX OCHOBHBIC
XapaKTepuCcTUKU. JlnarpamMmma
«CIIEKTPaJIbHBIN KJIACC —
CBETUMOCTbY». 3BE3/IbI TJIaBHOU
MOCJIEIOBATSIIBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY JIJIsI 3BE3]T
IJIaBHOM ITOCJIEIOBATCIbHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

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

Muneunsiit [1yts — Hama ['anakTuka.
ITonoxxenue u aBrxenue CoHIa

B 'anakTuke. THUIbl rajakTHK.
PaanoranakTvky U KBa3apsl.
UEpHbie IbIPHI B SiIpax ralakTUK.

ITonroroBka cooOmeHni 00 3Tamax
Pa3BUTHS aCTPOHOMUH, O TPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUH
aACTPOHOMMH, O METOJIaX MOJyYEHUS
HAaY4YHBIX aCTPOHOMHYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydyeHne coBpeMEHHBIX
MPEJICTaBICHUI O MPOUCXOXKICHUN U
sBosroIy CoJTHITA U 3BE3.
N3ydyeHue TUIIOB rajakTHK,
paauorajakTUK U KBa3apoB.
N3ydenne nBUKEHNUS HEOSCHBIX Te,
ABOJIIOIMH 3BE311 U BeenneHnou,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX,
B 3BE3JHBIX CHCTEMAX,

B MEXTaJaKTUYECKOU cpefe,
MacmTabHOW CTPYKTYphl BceneHHOIH.
OOwbsicHeHue pacimpenus Beenennoi
Ha OCHOBE 3aKOHa Xa00Ja.
[ToaroToBka K 00CYXICHUIO
HEpelIeHHBIX MTP0OJIeM aCTPOHOMMUH.
[IpoBenenue HabmrOICHUI
HEBOOPY>KEHHBIM TJ1a30M

C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOAKEHUM JIsI ONIPEJEICHUS
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Bcenennas. Pacimpenue
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonbioro B3peiBa. Penukrosoe
U3IIy4YCHHUE.

MacmtabHasi cTpykTypa
Bcenennoul. MeraranakTuka.
Hepeménnbie mpoOaemsbl

MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIC
co3Be3ans CeBEepHOro Noymapus

U ApKU€ 3BE3BL.

[TpoBeneHune HaOIIOACHUI B TENECKOI
Jlynsl, utaner, Muteunoro [lytu.
VYyacTue B JUCKYCCUU O HEPELIEHHBIX
npobJieMax aCTpPOHOMUU

aCTPOHOMHU
Htoro no pazaeny 7
Pa3nen 6. O0o01maroniee noBTropeHue
6.1 | O6o6maroriee 4 OO06o001IeHNe U CUCTEeMaTH3aIIHs VYyactue B JUCKYCCHH O POJIH (PU3HKHU
MTOBTOPCHUE coJlep KaHMs pa3IesioB Kypca ¥ aCTPOHOMUH B PA3IUIHBIX chepax

«Mexannka», «MonekyJsipHas
bu3MKa U TEPMOJUHAMUKAY,
«InexrpoauHaMukay, «Konebanus
1 BOJHBDY, «OCHOBBI CIIEIIUATBHON
TEOPUH OTHOCUTEIIBHOCTHUY,
«KBanToBas puznkay, « JJIeMEHTHI
aCTPOHOMUU U acTpOPU3UKIY.
Ponb ¢usuku u actpoHOMEH B
AKOHOMMYECKOM, TEXHOJIOTHYECKOM,
COIMAJIbHOM M 3THYECKOM cepax
JIESITETbHOCTH YEJIOBEKA, POJIb U
MecTO (PU3UKU U aCTPOHOMHHU

B COBPEMEHHOU HayYHOU KapTUHE
MHpAa, 3HAYEHUE OINUCATEIBHOM,

JIEATCIBHOCTH YEJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nyecKoi KapTUHBI MUpPA B PATY
COBPEMEHHBIX MIPEACTaBICHUN

0 MPHUPO/IE.

BrimonHeHne y4eOHbIX 3a1aHui,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX MOHSITHH, PU3UIECKUX
BEJTMYMH U 3aKOHOB Kypca ¢pusuku 10—
11 kmaccoB
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CHCTEMaTU3UPYIOILEH,
OOBSICHUTENHOU U
MIPOTHOCTUYECKOMN (yHKITUI
buznyecKkoil Teopuu, poib
¢buznueckoit Teopun B
(bopMUPOBAHUU MTPEICTABICHUM
0 pU3NYECKOM KapTHHE MUPA, MECTO
(buznyecKoil KapTUHBI MUpa

B OOIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEACTABICHAN O IPUPOE

Hroro no pazgeny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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