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Pabouass mporpamMmma mno ¢HU3MKE Ha YPOBHE CpEeIHEro oOmiero
oOpaszoBaHus (0a30BBIA ypOBCHb W3YYCHHUS NIpPEIMETa) COCTaBIICHA
Ha OCHOBC IIOJOXXKCHUH W TPeOOBaHUHA K pe3yjibTaTaM OCBOCHHUS
OCHOBHOUW 00pa30BaTeIbHOW NPOTPaMMBI, NPEIACTABICHHBIX B
denepalbHOM  TOCYJAPCTBEHHOM  00pa30BaTEIbHOM  CTaHAApPTe
cpenHero obmero oopaszoBaHus (PI'OC COQO), a Takxke ¢ y4éToM
(denepanpHOl paboueld mporpaMMbl BOCIHUTaHHUA W KOHIEHIIHU
npenojgaBaHus ydeOHoro mpeamera «dPuszuka» B 00pa3oBaTEIbHBIX
opranmzanusix Poccuiickoit denepanuu, peaau3yroNIuX OCHOBHBIE
o0mieoOpa3zoBaTelbHbIE IPOTPAMMEBIL.

NOACHMUTE/NbHAA 3ANMUCKA

Conepsxanue [IporpamMmbl HampaBJIeHO Ha (POpMHUpPOBAHUE €CTe-
CTBEHHO-Hay4YHON KapTHHBI Mupa ydamuxcs 10—11 kmaccoB mpwu
o0OyueHuu ux (puszuke Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIE-
SITEJILHOCTHOTO Tonxozaa. [IporpamMma coOTBETCTBYET TpeOOBaHUSIM
dI'OC COO K IaHUPYEeMBIM JIUYHOCTHBIM, NPEIMETHBIM U MeTa-
MpEeAMETHBIM pe3yJibTaTaM OOYy4YeHHs, a TaK)K€ yYHUThIBAET HEOOXO-
IUMOCTh pealM3allil MEXIIPEAMETHBIX CBi3ed (usukm c ecre-
CTBEHHO-HAy4YHBIMH Y4eOHBIMHU IpeaMeTaMu. B Hell onpenensiorcs
OCHOBHBIEC LIEJIM H3y4eHHs (U3MKU Ha YPOBHE CpeaHero ooOmiero
0o0pa3oBaHMUs, IUIAHUPYEMbIE PE3YyJIbTaThl OCBOCHHUS Kypca (H3MKH:
JIMYHOCTHBIE, METaIllpeAMETHbIE, IpeAMeTHbIe (Ha 6a30BOM YPOBHE).

IIporpamma BKJIOUYaET:

+ INITAHUPYEMBIE€ Pe3yJIbTAaThl OCBOSHUS Kypca (U3MKH Ha 0a30BOM
YPOBHE, B TOM YHCJI€ PEIMETHBIE pPe3ylabTaThl 110 rojaM odyue-
HUSA;

« comepxaHue ydeOHoro npeamera «Pusnka» Mo rogam oOydeHHs;

« IPUMEPHOE TEMATHYECKOE IIJIAHUPOBAHNE C YKa3aHUEM KOJIHNYe-
CTBA YacCOB HA U3y4YE€HHE Ka)KAOU TEMbl U NPUMEPHON XapaKTe-
PHUCTHKOM yueOHOM NeATeILHOCTH YUaIluXCsl, pealnu3yeMoil npu
U3YYEHHUH 3TUX TEM.

IIporpaMmma mMo’keT OBITH HCIIOJIF30BAaHA YUYHUTEISIMH KaK OCHOBA
JUISI COCTaBJICHHSA CBOMX paboumx mporpamm. IIpu paspaboTke pa-
Ooueil mporpaMMbl B TEMAaTHYECKOM IUTAHMPOBAHWHU JOJDKHBI OBITH
YYTEHB BO3MOXHOCTH HWCHOJIB30BAHHUS DIEKTPOHHBIX (IHUPPOBHIX)
00pa3oBaTENBHBIX PECYPCOB, SIBISIOMMUXCSI Y4eOHO-METOIUIECKU-
MU MaTepuasiaMy (MYJBTUMEINUWHBIE IPOTPAMMBI, 3JIEKTPOHHBIEC
Y4eOHUKH M 3aJITaYHUKHU, DIICKTPOHHBIE OMOIMOTEKH, BHUPTYyaIbHBIE
J1abopaTopHuy, UTPOBBIE MPOTPaMMBI, KOJUICKIIMH HUQPOBBIX 0o0pa-
30BaTEIbHBIX PECYPCOB), PEUTUIYIOMNMHU AUAAKTHYIECKHIE BO3MOX-

4 Pabouasi nporpamma



Hoctu UKT, coxepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATENb-
cTBy 00 0oOpa3oBaHUM.

Pabouass mporpamMMa HE CKOBBIBA€T TBOPYECKYIO HWHHUIIMATHBY
y4uTelnel W NOpenoCTaBiIsieT BO3MOXXHOCTH JUISI pealu-3aluu
pa3IWYHBIX METOAMYECKUX ITOJIXOJO0B K OpraHM3alud O0y-UeHUS
(py3uke mpu ycIOBHUM COXpaHEHUS O0O0s3aTeIbHOW YacTH CO-
nepxaHusi Kypca. KormyecTBo 4acoB B TEMaTHYECKOM IUIaHUPOBA-
HUHM Ha H3YYEHHUE KaXXJIOW TEMBI SIBIISIETCS OPUEHTHPOBOYHBIM U
MOYXET OBITh U3MEHEHO KaK B CTOPOHY YMEHBIICHUs, TaK U yBEJH-
YEeHHs] B 3aBUCHUMOCTH OT pEaJIM3yeMbIX METOAUYECKUX IMOJXOJ0B U
YPOBHSI MOATOTOBJIEHHOCTH YYalllHXCsl.

OBLLAS XAPAKTEPUCTUKA YYEBHOIO NPEAMETA «®U3NKA»

dusznka Kak Hayka o Hauboisiee OOIIMX 3aKOHAX IMPUPOIBI, BbI-
CTymnasi B KadyecTBe y4eOHOro mpeaMeTa B IIKOJe, BHOCHUT CyIle-
CTBEHHBIW BKJIaJ] B CHUCTEMY 3HaHHMW 00 OKpY’XKamlleM MHUpe.
IIIkonpHBIH Kypc PHU3UKH — CHCTEMOOOpPa3yIoNUil A eCTeCTBEH-
HO-HAaY4YHBIX y4YE€OHBIX MPEIMETOB, MMOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHUM, M3y4aeMbIX XHUMHUEH, OHO-
noruei, ¢puznueckoil reorpadueii u acrpoHomuei. McnonbzoBaHue
U aKTHBHOE IpHUMEHEHHE (PU3NYECKHX 3HAaHUM oIlpenesseT Xapak-
Tep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe IHEPTEeTHKH,
TPaHCIIOPTa, OCBOEHHUsI KOCMOCA, MOJIYyYE€HUs] HOBBIX MaTEpHUAJIOB C
3alaHHBIMU CBO¥cTBaMu U Ap. M3yueHne GU3MKU BHOCUT OCHOBHOM
BKJIaZ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa yd4a-
muxcs, B popMupoBaHHEe YMEHUH NPUMEHATH HAay4YHBIH METOH IO-
3HaHUS NPHU BBIIIOJTHEHUH MMH YYE€OHBIX HCCIIeAOBAHMUIA.

B ocHOBY kypca (pHU3UKH cpeJiHEel HIKOJIbI MOJOXKEH psiji uaeh,
KOTOPBIE MOYXKHO pacCMaTpUBaTh KaK IPUHIIUIIBI €TI0 IIOCTPOCHMUSI.

Hoen yenocmuocmu. B cooTBeTCTBUU C HEH KypC SIBIISIETCS
JIOTUYECKHU 3aBEPUIEHHBIM, OH COACPIKUT MaTEpHaJl U3 BCEX pase-
JI0B (PU3UKH, BKIFOYAET KaK BOIPOCHI KJIIACCUYECKOI, TaK U COBpe-
MEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cOOTBETCTBUH C HEW maTepual Kypca
(pu3ukn 00BenMHEH BOKPYT PHU3WUECKHUX Teopuil. Bexymmum B Kyp-
ce siBisieTcsl (GOPMHUPOBAHUE MPEICTABICHUNH O CTPYKTYPHBIX YPOB-
HSIX MaTepHH, BEIIECTBE W IIOJIE.

Hoea cymanumapuzayuu. E€ peanusanus Opearosaraet uc-
MOJIb30BaHWE TYMAaHHUTApHOTO IOTEHIHaNa (GU3NIECKOl HayKH, OC-
MBICII€HHUE CBSI3U Pa3BUTHUA (PU3UKHU C Pa3BUTHEM OOIIlECTBA, a TaK-
’)K€ C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U DKOJIOTHUYECKUMU
npobiieMmamMu.
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Hoesn npuxnaonoiu nanpaenennocmu. Kypc Pusuku npen-
moJiaraeT 3HaKOMCTBO C HIMPOKUM KPYT'OM TEXHHUYECKHX U TEXHO-
JIOTUYECKUX MPHUIIOKEHUH U3YUYESHHBIX TCOPHUU B 3aKOHOB.

Hoesn rxonozuzayuu peannsyercs IIOCPEACTBOM BBEICHUS dJIe-
MEHTOB COJEpP>KaHMUsl, MOCBSIIIEHHBIX SKOJOTHYECKUM IpodiieMam
COBPEMEHHOCTH, KOTOPHIE CBS3aHbI C Pa3BUTHUEM TEXHHUKH U TEXHO-
JIOTHH, a TakKe 00CYyKIEHUS ITPOOJIEM PAaIMOHAIBHOTO MPUPOJIO -
MOJIB30BAHUSI U DKOJIOTHYECKON OE€30MacHOCTH.

CTepXHEeBBIMU 3JIEMEHTaMHM Kypca (PU3UKU CpemHeil IIKOJIBI 5IB-
nsiroTest  puzndeckue Teopur (GOpMHpPOBaHWE TIPEIACTABICHUN O
CTPYKTYpE€ NMOCTpOeHUsT PU3ZNYECKOW TEOPHUH, poir (PpyHIaMEHTaIIb-
HBIX 3aKOHOB M IIPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O
MpUpoOJie, IPaHUIaX MPUMEHUMOCTU TEOPHUH, IUISI OMHCAHUS ecTe-
CTBEHHO-HAyYHBIX SBIEHUH U MPOLIECCOB).

CHCTEMHO-IeATEIILHOCTHBIN MOJXO01 B Kypce (DPM3UKHU peann3yeTcs
MpeXJie BCEro 3a CY€T OpraHU3alMu SKCHEPUMEHTAILHON HesITeNb-
HOocTH oOyuaromuxcs. s 6a30Boro ypoBHsI Kypca (pU3MKU — 3TO
HCIIOJIb30BAaHUE CUCTEMBl ()POHTAIBHBIX KPAaTKOBPEMEHHBIX DKCIIE-
PYMEHTOB W JIaOOPATOPHBIX PabdOT, KOTOPhIC B MPOrpamMmMe OObEeIH-
HEHbI B OOIIMH CHHUCOK YYSHUYECKHX IPaKTUYECKHX padoTt. Breige-
JICHHE B YKa3aHHOM IIepedHe J1abopaTopHBIX padOT, MPOBOAUMBIX
JUIs KOHTPOJISI M OLIEHKH, OCYIIECTBIISIETCSl Y4aCTHHKaMu oOpa3oBa-
TEJIBHOIO IPOIIecca UCXO/sl U3 0COOCHHOCTEH TeMaTHYECKOTO TIJIaHHU-
poBaHus U ocHalleHus kabuHera ¢puzuku. [Ipu aTom obecnieunBaer-
Csl OBJIaJIcHHWE OOYYaloIIMMHUCS YMEHHUSMH NPOBOJAUTH KOCBECHHbBIEC
H3MEpPEHUsI, UCCIEIOBAHNUS 3aBUCUMOCTEH (PU3UUECKHUX BEJIUYUH U
MOCTAaHOBKY OIIBITOB IO MPOBEPKE MPEIOKECHHBIX THIIOTE3.

Bosbiioe BHUMaHue yJIEJSIETCS PEIISHUI0 pacyEéTHBIX U Kave-
CTBEHHBIX 3a7a4. [Ipu 3TOM JUTsi pacuy€THBIX 3a/lad IIPUOPUTETOM
SIBJISTFOTCSI 33J1a4H C SIBHO 3aJaHHOM (PU3UYECKOIl MOJENbIO, ITT03BO-
JISIOIIHE TIPUMEHSITh U3YYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJIHOTO paszjelia Kypca, TaK U MHTErpupysl 3HAHUS U3 Pa3HbIX
pa3nenoB. J[Jisi Ka4eCTBEHHBIX 3aji1ad MPUOPUTETOM SIBISIFOTCST 3a-
JIaHUsI HA OOBSICHEHUE IMPOTEeKaHUs (PU3UUSCKUX SIBICHUN U HPO-
IIECCOB B OKPY’KaIoOIIel )KU3HU, TpeOylolue BeIoopa puzndeckomt
MOJIEH JUTSI CUTYalluU NPAKTUKO-OPUEHTUPOBAHHOTO XapakTrepa.

B cootBerctBum ¢ TpeboBanmsamMu @I'OC COO x MaTtepuanbHO -
TeXHUYIECKOMY OOecIiedeHni0 yaeOHoro mponecca 6a30BBI yPOBEHB
Kypca (Gu3uKu B CpedHEi MIKOJIe JOJDKEH H3y4aThCsi B YCIOBHSIX
MpeIMETHOTO KaOuHeTa (DU3MKU UM B YCIOBHUSIX WHTETPUPOBAHHO -
ro kabMHeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kabuHere
¢pu3ukn momKHO OBITH HeoOxoamMoe JabopaTopHoe 000pyIOBaHUE
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JUTSL BBIMIOJIHEHHsI YKa3aHHBIX B MPOTrpamMMe YYCHUYECKHUX MPaKTH-
YecKHX paldoT M JEeMOHCTpaIMOHHOE 000pyd0BaHUE.

JdemMoucTpanmonnoe ob6GopyaoBaHue (opMHUpyeTcsi B COOTBET-
CTBUH C MPUHIIMIIOM MHUHHUMAJIBHOW JOCTATOYHOCTH U OOSCIIeYnBacT
MMOCTAHOBKY MEPEYUCICHHBIX B MPOTpaMMe KIIOYEBBIX JEMOHCTpa-
[UH TS UCCIICIOBAHUS HM3YYaeMbIX SIBICHUN U MPOIECCOB, IMIIH-
pudecKux U (pyHIAMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MpHUME-
HEHU.

JlabopaTtopHoe 00OpyIOBaHUE I YICHUUCCKUX IMPAKTHISCKHUX
paboT ¢opMHupyeTCsi B BHIEC TEMaTHYECKHUX KOMIUJICKTOB U obecrie-
YuBaeTcs B pacu€Te OJHOro KOMIUJIEKTa Ha JABYX OOYYarOIIMXCS.
TemaTnyeckre KOMIUIEKTHI JIAOOPaTOPHOTO O00OpYAOBaHUS JTOJDKHBI
OBITh TTOCTPOCHBI Ha KOMILICKCHOM HCIIOJb30BAHUH aHAIOTOBBIX U
nuGpPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTCPHBIX HM3MEPHUTEIbHBIX
CHCTEM B BUJie HU(POBEIX JIaAOOpaTOPHIA.

LEN U3YYEHMS YHEBHOIO MPEAMETA «®U3UKA»

OCHOBHBIMU HENIMH H3y4deHHs1 GU3uKku B 0oOIIeM oOpa3oBaHUU

ABJIAKOTCA:

— ¢dopMHUpOBaHHUE UHTEpPECa U CTPEeMJICHHUsI OOyYarolnuXcsl K Ha-
YYHOMY U3YUYE€HHIO IPUPOABI, Pa3BUTHE UX HHTEIUIEKTYaJIbHBIX
U TBOPYECKHUX CIIOCOOHOCTEH;

— pa3BUTHE IPEICTABICHUN O HaydHOM METOJ€ MO3HaHusA U (op-
MHPOBAHHUE HCCIEIOBATEIBLCKOTO OTHOLICHUS K OKPYIKAIOIIUM
SIBIICHUSIM;

— ¢opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa u3y-
YEeHHsI OCHOB CTPOCHHS MaTepHH U PyHIaMEHTAJIBHBIX 3aKOHOB
puzukwy;

— opMupoBaHHEe YMEHHUU OOBSICHATH SBICHHUS C HCIIOJIH30BaHUEM
(pu3zmueckux 3HaHUU U HAyYHBIX TOKa3aTEIbCTB;

— QopMupoBaHHE NpeICTAaBISHUNA O ponu (U3UKH JUISL pa3sBUTHSA
IPYTHX €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJIOTHI.
JocTrxenne 3TUX Ieliel obOecredyuBaeTcsl pelieHUueM CIeayIo-

IIHX 3aJa4 B Opollecce N3y4yeHus Kypca (pU3NKH Ha YPOBHE CpeaHeE-

ro obIrero o6pa3oBaHHUS:

— TpuoOpeTeHne CUCTEMBI 3HAaHUH 00 O00ImMuX (PU3NISCKUX 3aKOHO-
MEPHOCTSX, 3aKOHaX, TCOPHSX, BKIIOYAsT MEXaHHUKY, MOJICKY -
JISIpHYRO (HU3HKY, DISKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U dJIe-
MEHTBI acTpO(PHU3UKU;

— (opmMupoBaHUEe YMEHHUH NMPUMEHSTH TCOPETHUYSCKUE 3HAHUS IS
00BsICHeHHs (PU3NUCSCKUX SIBIICHUH B MIPUPOJIC U JUIS IIPUHSITUS
NPaKTHYECKUX PEIIeHUI B ITOBCEIHEBHOM >KU3HU;
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— OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 3a7a4 C SBHO 3aJaHHOM
¢duzmyeckoil MoAenbro, 3amay, MOAPA3ZyMEBAIOIIUX CAMOCTOSI-
TeIbHOE CO3JaHue (U3UYSCKOW MOJECIH, aJeKBATHOW YCIIOBUSIM
3a/1a49u;

— NOHUMaHHE PU3UYECKUX OCHOB U IMPUHITUIIOB ICHCTBUS TEXHU-
YECKUX YCTPONCTB U TEXHOJOTHYECKUX MPOIECCOB, UX BIIUSIHUS
Ha OKPYXaIOUIYIO CpPEey;

— OBJIQJICHUE METOJIAMHU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U TIPO-
BeJicHUsI (PU3MYECKUX DKCIIEPUMEHTOB, aHAIW3a U HHTEpIpeTa-
uu UHOOPMAIUH, OTMPEHEJICHUST TOCTOBEPHOCTH MOJIYyYSHHOTO
pe3yJiibTara;

— CO3/1aHue YCJIOBUM JJIs Pa3BUTUS YMCHHI MPOSKTHO-HCCIEeI0Ba-
TEJILCKOW, TBOPUYECKOH J1eSITeIbHOCTH.

MECTO YYEBHOIO NPEAMETA «®U3MKA» B YYEBHOM MMJTAHE

B cootrBercTBun ¢ @PT'OC COO ¢pusuka siBisiercs: 00s13aTeIbHBIM
MpEeaAMETOM Ha YPOBHE CpeJiHero ol1iero oopa3zoBanusi. JlaHHas mpo-
rpaMMa npeaycMaTrpuBaeT uzydeHue (GHU3UKH Ha 0a30BOM ypOBHE B
o0béme 136 4 3a aBa rosma odydenus o 2 4 B Hegeto B 10 u 11 kiac-
cax. B remaruueckom ruranupoBanuu st 10 u 11 kimaccoB nmpenarno-
JIaraloTCs pe3epB BPEMEHH, KOTOPBIH YyUHUTEIb MOXET HCIIOJIb30BaTh
10 CBOEMY YCMOTPEHHIO, U IIOBTOPUTEIILHO-0000111at01[1e YPOKH.

JIro0as pabouas nmporpamMma JOJKHA IOJIHOCTHIO BKJIIOYATh B Ce-
05 comeprkaHue TaHHOMN NMPOTrpamMMBI.

B oTnenpHBIX ciiydasx Kypc GH3UKU 0a30BOTO YPOBHSA MOXKET U3-
yuarhest B 00béme 204 4 3a nBa rona oOyuenus (3 14 B Hexeno B 10
u 11 xmaccax). B 3ToM ciaydae yBeIHYHBaeTCs HE MEHee 4YeM 0
20 4 pezepBHOE BpeMs, KOTOPOE HCIIONB3YETCS YUYUTEIEM ISl
U3y4YCeHHUS BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOPaHHBIM NPOdHIEM
0o0y4YeHMs, W yBeIH4YuBaeTcs ydeOHas Harpys3ka, OTBOAUMAs Ha
H3y4YCHHUE MEXaHHKH, MOJIEKYJIIPHOW (PH3UKH U DJIEKTPOIMHAMU-
KM, 32 CU€T pacUIMpeHHUs] ducia JTadopaTOpHBIX PadoT mcciaemoBa-
TEIBCKOT0 XapaKTepa U YPOKOB PEIICHUs KadyeCTBEHHBIX M pacuér-
HBIX 3aj1ad4.
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NJIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA YYEBHOIO
NPEAMETA «®U3MUKA» HA YPOBHE CPEIHEIO OBLLEIO
OBPA30BAHMA (BA30BbIX YPOBEHbD)

OcBoenune ydebHOro mnpeamera «Dusnka» Ha YPOBHE CPEIHETO
obmrero oOpazoBanus (0a30BBIN YPOBEHB) JIOJKHO 00CSCIICUUBATE JO-
CTHIKEHHUE CIEAYIONIUX JTHYHOCTHBIX, METAPEIMETHBIX U MPEIMET -
HBIX 00pa30BaTEIbLHBIX PE3YJILTATOB.

JIMHHOCTHBIE PE3YJIbTATHI

I'pasicoanckoe eocnumanue:

— c(OpMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIIMH O0YyYaroIIerocsi Kak
aKTUBHOTO M OTBETCTBEHHOTI'O YJIE€HA POCCHHCKOTO OO0IIecTBa;

— MPUHATHE TPAAUIIUOHHBIX OOIIEYEIOBEYECKUX T'yMaHHCTHYE-
CKUX U JIESMOKPAaTHYECKHUX IEHHOCTEH;

— I'OTOBHOCTBH BE€CTH COBMECTHYIO ACSTCIIBHOCTh B HHTEPECAX I'pax-
JIAHCKOTO OOIlecTBa, y4acTBOBaTh B CAMOYIIPAaBJICHHUHU B IIIKOJIE
1 IETCKO-FOHOIIECKHUX OPTraHU3aIUsiIX;

— YMCHUEC B3aHMO}1€ﬁCTBOBaTb C COUaAJIbHBIMHU UHCTUTYTaMH B CO-
OTBETCTBHUHU C UX beHKLII/IHMI/I U HAa3HAYCHUCM,

— FOTOBHOCTb K TYMAaHUTAPHOU! U BOJIOHTEPCKOU AESATECIBHOCTH.
Ilampuomuueckoe eocnumanue:

— c(OpMHUPOBAHHOCTH POCCUMCKON I'PaXKTaHCKOW MASHTHUYHOCTH,
NaTpUOTU3MA;

—II€HHOCTHOE OTHOIIEHHUE K IOCYJapCTBEHHBIM CHMBOJIAM; JOCTH-
>)KeHUSIM POCCHUCKHX y4YE€HBIX B 007acTH (PU3MKHU U TEXHUKE.
AyxoeHo-upascmeennoe ocnumanue:

— cOpMHUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHMS, dTHYECKOIO IIO-
BEJICHUS,

— CIIOCOOHOCTh OILIEHMBATh CUTYallMI0 U NPUHUMAaTh OCO3HAaHHBIE
pelIeHusI, OPUSHTHUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIE€ B AESITEIBHOCTH yUEHOTO;

— OCO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHHUE YCTOMYHUBOTO Oy XyIIero.
Jcmemuueckoe eocnumanHue:

— 3CTETHYECKOE OTHOILIECHHE K MUPY, BKIFOUas 3CTETHUKY HAy4YHOTO
TBOPYECTBA, NPUCYIIET0 (PU3NIECKON HayKe.

Tpyodoeoe socnumaHue:

— WHTEpEC K pa3nudHBIM cdepaM NpopecCHOHATbHOU IeSTEIBHO-
CTH, B TOM YHCJIE€ CBSI3aHHBIM C (DU3MKON M TEXHUKOW, yMEHHE
CoBepIIaTh OCO3HAHHBIN BBIOOD OymyIieit nmpodeccuu U peaamnso-
BBIBAaTh COOCTBEHHBIC )KU3HECHHBIC TUIAHBI;

— TOTOBHOCTH M CIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPa30BAHUIO
B 00JacTM (PU3MKH Ha MPOTSHKEHUH BCEU XKH3HU.
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IJKoao2uueckoe socnumaHue:

— C(l)OpMI/IpOBaHHOCTL 9KOJIOTHYECKOM KYJbTYpPbI, OCO3HAHHUC TJIO-

OaJILHOTO XapakTepa 3KOJOIrm4eCKux HpO6HeM;

— INIAaHUPOBAHHNC N OCYHICCTBJICHUC ﬂeﬁCTBHﬁ B 0pr>{<a}0mef/'1 Ccpe-

JIe Ha OCHOBE 3HAHUS IeJiel YCTOWYMBOTO Pa3BUTHUS YeIOBEYE-
CTBa;

— pacliupC€HHUC OIlbITa ACATCIbHOCTHU 9KOJIOTHUYECKOU HaIpaBJICH-

HOCTH Ha OCHOBC HMMCHOIIIUXCHA 3HAHHUH 110 (1)I/I3I/IKC.

ITeHHOCMU HAYy4YHO20 NO3HAaHUs:

— ¢hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBpE-

MCHHOMY YPOBHIO pa3BUTUA (1)1/131/1qu1<0171 HayKH;

— OCO3HAaHHC LICHHOCTH Hay'-lHOﬁ ACATCIIbHOCTH, TOTOBHOCTH B IIPO -

1ecce M3y4YeHHUs (PU3UKH OCYIIECTBIISATH MPOCSKTHYIO U HCCIENO -
BaTEJIbCKYIO NEATEIBHOCTh MHINUBUAYATbHO U B TPYIINE.

B npounecce AOCTHUIKCHHA JTHUYHOCTHBIX PE3YJIbTAaTOB OCBOCHHIA

MporpaMMbl CpeJlHero oduiero oOpazoBaHus no Gpu3uke y odydaro-
IIUXCST COBEPIICHCTBYETCS IMOYUOHANbHBIU UHMENLIeKm, TIPEIIo-
Jararimui chopMUPOBAHHOCTb:

— camocosHaHus, BKIIOYAIONIETO CIIOCOOHOCTh MOHUMATH CBOE

OMOIHMOHAJIBHOC COCTOAHHEC, BHUACTH HaAIIPaBJICHHUA Pa3BUTUA
COOCTBEHHO# 3MOIMOHAIILHOW c(epbl, ObITh YBEPEHHBIM B cebe;
camopezyiupoeansi, BKIIOYAIONIEr0 CaMOKOHTPOJIb, YMEHHE
IIPUHUMAaTh OTBETCTBEHHOCTH 3a CBOE MOBEICHHE, CIIOCOOHOCTH
aganTUPOBATBHCA K SMOLHMOHAIBHBIM U3MEHEHUSAM U IPOSIBIISTH
ruOKOCTh, OBITh OTKPBITHIM HOBOMY;

8HympeHHell Momusayuu, BKIIIOUAIOMISH CTpeMJICHHE K JOCTH-
>KeHHUIO IIeJIM U ycneXy, ONTUMH3M, HHHIIUATUBHOCTb, YMEHHE
JIEMCTBOBATH, HCXOJs U3 CBOMX BO3MOKHOCTEH;

aMnamuu, BKIIOYAOIIEel CIIOCOOHOCTH NOHUMAaTh 3MOLIMOHAIIB-
HO€ COCTOSIHHE IpPYTHX, YYHUTBIBATh €ro INpPHU OCYIIECTBICHUU
oOmIeHus, CHOCOOHOCTh K COUYYBCTBHIO M CONEPEKUBAHUIO;
COYUATbHBIX HABBLIKOG, BKIIIOYAIONINX CIOCOOHOCTH BBICTpAaH-
BaTh OTHOWICHHUS C APYTMMH JIOAbMH, 3a00TUTHCS, IIPOSBIATH
HHTEpeC U pa3permiaTtb KOH(QIUKTHI.

METAMNPEMETHbBIE PE3Y/IbTATHI
YHMBepca/ibHble No3HaBaTe/IbHble AeMCTBUA
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Ba3zoevte rtocuueckue oeucmeus:
— CaMOCTOSITEIbHO (GOPMYITHUPOBATHh U aKTyaIHU3UPOBATH IIpOOIIe-
MYy, paccMaTpuBaTh €€ BCECTOPOHHE;
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— OmpenensaTh LN NEeSTEIbHOCTH, 3a/aBaTh IapaMeTpbl U KpUTe-
PpYM MX HOCTHIKECHMUSI;

— BBISIBJISITH 3aKOHOMEPHOCTH W IIPOTUBOPEYHs] B paccMaTpuBae-
MBIX (DU3UYECKUX SIBJICHUSX;

— pa3pabaTbIBaTh IJIaH PEUICHHsS MPOOJIEMBI ¢ yUYETOM aHalin3a
HMEIOIINXCS MaTepUaIbHBIX U HEMaTEPHUAIBHBIX PECYpPCOB;

— BHOCHTH KOPPEKTHBHI B JEATEIHLHOCTH, OLIECHUBATh COOTBETCTBUE
pPe3yJIbTaTOB IIEJISIM, OLICHUBATh PUCKH MOCJIEICTBUIN AEsITENb-
HOCTH;

— KOOPAVWHHUPOBATH W BBIMOJNHATH pabOTy B YCHOBHUSIX PEaTbLHOTO,
BUPTYaJIbHOTO YU KOMOMHHUPOBAaHHOTO B3aWMOJICHCTBHSI;

— pa3BUBaTh KPEaTHBHOE MBINUICHNE PU PEHICHUH >XKU3HEHHBIX
nmpooieM.
baszoevie uccneooeamenvckue oeicmeusn:

— BJAJETh HAYYHOW TEPMUHOJIOTHUEH, KIFOYEBBIMH HOHSITUSIMHU U
MeTonaMu (PU3UIECKON HAyKH;

— BJIaJIETh HaBBIKAMH Y4YEOHO-HCCJIEJIOBATEIILCKON W IMPOSKTHOU
JIeSITEJIbHOCTH B 00J1aCTH (PU3UKU; CIIOCOOHOCTHIO M TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY ITIOMCKY METOJIOB pelIeHUs 3aja4d pusude-
CKOT'O COJAC€pKaHUA, NMPUMCHCHHUIO pPa3JIMYHbIX METOJAOB IIO3HA-
HUS;

— BJIaZieTh BUJAMH JESITEILHOCTH IO MOJYYEHHIO HOBOTO 3HAaHMS,
€ro HMHTepIpeTaluy, IpeoOpa3oBaHUI0O W IPHUMEHEHHUIO B pas-
JIMYHBIX y4eOHBIX CUTyalHsIX, B TOM YHCJIE IPU CO3TaHUHU ydeO-
HBIX IIPOEKTOB B 00jacTH (PU3UKH;

— BBISIBJISITH IIPUYUHHO-CJICICTBEHHBIE CBSI3M U aKTyaJIM3UPOBaTh
3ajady, BBIABHUIAaTh THUIIOTE3y €€ pelIeHHs, HaXOOUTh apryMeH-
THI 711 JOKa3aTeIbCTBA CBOUX YTBEP)KIACHUH, 3aJaBaTh Hapame-
TPBHl U KPUTEPHUU PELICHUS;

— aHAJIW3UPOBATH MOJIyYEHHBIE B XOJ€ PEIIeHUs 3alJadydl pe3yibTa-
TBI, KpUTUYECKH OLIEHHUBATh UX JOCTOBEPHOCTH, IIPOTHO3HUPO-
BaTh U3MEHEHHE B HOBBIX YCIIOBUSIX;

— cTaBUTh U (OPMYIHUPOBAThH COOCTBEHHBIE 3aja4yd B oOpa3oBa-
TEIBbHON AEATEIBHOCTH, B TOM YHCJIE IPU U3yYSHUH (PU3UKH;
— J1aBaTh OIEHKY HOBBIM CHTYAIIHsM, OLIEHUBATh NPHOOPETEHHBIN

OIBIT;

— yYMeThb NEePESHOCHTH 3HAHUS 0 (PHU3HMKE B NPAKTHIECKYIO 00JIacTh
>)KU3HEACSITSIILHOCTH;

— yYMeThb UHTETPUPOBATh 3HAHUS U3 pa3HBIX NMPEAMETHBIX 00JIacTeil;

— BBIABHUTATHh HOBBIC HJCH, NpeiaraTh OpUTHHAIBHBIE MMOJIXOIBI U
peLIeHUs; CTaBUTH MPOOJISMBI U 3aJ1a49H, TOITYy CKaFOIUe aJIbTep-
HaTHUBHBIC PEIICHHUS.
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Paboma ¢ ungpopmavueii:

— BJIANCTh HABBIKAMH ITOJYyYCHUsS WHPopManuu (GUIHIESCKOTO CO-
JICp>)KaHUsI U3 UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIIEHO OCY -
MIECTBIISITh MOUCK, aHAJIHU3, CUCTEMATU3AINI0 U HHTEPIIPETAIIHIO
uHGOpPMAITUU PA3IUYHBIX BUIAOB U (OPM HPEIACTABICHHUS;

— OIICHUBATh JOCTOBEPHOCTHh WH(pOpMAIINH;

— HCHOJB30BATh CPeJICTBA HHMOOPMAITMOHHBIX U KOMMYHHUKAITHIOH-
HBIX TEXHOJIOTUNH B PEMICHHH KOTHUTHUBHBIX, KOMMYHUKATHUB-
HBIX H OPTAaHU3AIlMOHHBIX 3aJa4 C COOII0JICHUEM TpeOOBaHUM
SPrOHOMHUKHU, TEXHHUKH OE30MAaCHOCTH, TUTHUEHBI, pecypcochOepe-
JK€HUSsI, MPABOBBIX U STUUYCCKHUX HOPM, HOPM HUHGPOPMAITMOHHOMN
0€e30ITaCHOCTH;

— CcO3JaBaTh TEKCThI (PU3UYSCKOTO COJICP)KAHUS B Pa3IMIHBIX (HOp-
MaTax ¢ y4éToM Ha3zHadeHUs HH(GOPMAIIUU U IISJICBOU ayIUTO -
puH, BIOUpasi ONITUMAJIBHYIO (pOpMy MPEIACTABJICHUS U BHU3ya-
JU3alUAN.

YH nBepcCajibHble KOMMYHUKATUBHbIE AEﬁCTBMﬂ

Oowenue:

— OCYIIECTBIISITh OOIIEHHE Ha ypokax (PU3MKHM U BO BHEYPOUYHOU
JIesITEIbHOCTH;

— pacno3HaBaTh NIPEAINIOCHUIKYA KOH(PINKTHBIX CUTYyallui U CMAT-
4aTh KOHQIIUKTHI;

— pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUsI C UCIIOJIb-
30BaHUEM SI3BIKOBBIX CPEJICTB.

CoemecmHas 0eslmenbHOCMb:

— IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYyIllecTBa KOMaHAHON U UHIU-
BUJIyallbHOU pabOTHI;

— BBIOHpATh TEMAaTUKy U METOABI COBMECTHBIX JIEHCTBUM ¢ yuéTOM
O0IIMX MHTEPECOB U BO3MOKHOCTEM Ka)KIOTO 4JIEHAa KOJUJIEKTH-
Ba;

— NPUHHUMATH L€ COBMECTHOH AEATENBHOCTH, OPraHW30BBIBATH
U KOOPAWHHUPOBATH NEHCTBUS IO €€ MOCTHIKEHHIO: COCTAaBIATH
mJIaH AEWCTBUM, pacOpelesisiTb POJd C Y4ETOM MHEHHUM ydacT-
HUKOB, 00CY>XIaTh Pe3yJbTaThl COBMECTHON PabOTHI;

— OIIGHHWBATh Kavye€CTBO CBOEr0 BKJIaJa M Ka)XKIOTO yYaCTHUKA KO-
MaHAbl B OOIIMH pe3yabTaT Mo pa3paOOTaHHBIM KPHUTEPHSIM;

— mIpemIaratb HOBBIE MPOEKTHI, OIICHUBATh UAEH C ITO3UIIMHA HOBU3-
HBI, ODUTHHAJIBHOCTH, MPAKTUIECKOH 3HAUYUMOCTH;

— OCYHIECTBJIATH MO3UTUBHOE CTPATErHIECKOEe ITOBEACHHE B pas3-
JIMYHBIX CUTYalHsIX, MPOSIBISITH TBOPUYECTBO M BOOOpakeHHe,
OBITP MHUITMATHBHBIM.
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YHuMBepcabHble peryiaTuBHble AeUCTBMUA

Camoopzanusayus:

— CaMOCTOSITEJIFHO OCYIIECTBISATH ITO3HABATEIBHYIO JESATEIHHOCTD
B oOylactu (PU3MKH M aCTPOHOMHUHM, BBIABIISITH NPOOJIEMEI, CTa-
BUTH U (GOPMYJIMPOBATh COOCTBEHHBIE 3aJ1a4H;

— CaMOCTOSITEJIFHO COCTaBIISITh IUIaH PElICHHsI pacdETHBIX U Kade-
CTBEHHBIX 3ajlay, IUIaH BBINIOJHEHHUS NPAKTUYECKOW padoThl C
Y4ETOM HMMEIOUIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M
OpPEeANOYTEeHUM;

— JaBaTh OIEHKY HOBBIM CHUTYAaIIHsIM;

— pacuupsITh paMKH YYEOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX Mpe-
MOYTCHUI;

— JeyaTh OCO3HaHHBINA BHIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha ce-
Os1 OTBETCTBEHHOCTH 3a PEUICHUE;

— OIICHUBaTh MPUOOPETEHHBIN OMBIT;

— Croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIUIINU B 00-
nmactu (U3UKH, MOCTOSIHHO MOBHIIIATh CBOW 0Opa3oBaTebHbIN U
KyJIbTYPHBIA YPOBEHbB.

CamoKoHmpoab:

— JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBEI B JI€-
SITEJIbHOCTh, OLIGHUBATh COOTBETCTBUE PE3yIbTAaTOB LIEJISM;

— BJIaZieTh HaBbIKAaMH IIO3HABATEJILHOHN pedIeKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JECUCTBUHN M MBICIUTEIBHBIX IIPOIIECCOB, UX pE-
3yJbTaTOB U OCHOBAaHUM; HCIIOJIb30BaTh NPUEMBI peIIEKCUH IS
OIIEHKH CHUTYalllH, BEIOOpA BEpHOTO PEUICHUS;

— YMETh OLIEHHMBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS
110 UX CHM)KEHUIO;

— IPHUHUMATh MOTHUBBI U apTyMEHTHI APYTHUX IIPH aHAJIN3E PE3yJIIb-
TATOB AESITEIIbHOCTH.

Ilpunamue cebs u opyzux:

— IpUHHUMATh ceOsi, TOHUMAasi CBOM HEJIOCTATKH M JTOCTOMHCTBA;

— IPHUHUMATh MOTHUBBI U apTyYMEHTHI APYTUX IIPH aHAIN3E PE3yIIhb-
TaTOB AESITEIIHbHOCTH;

— IIPU3HaBaTh CBOE IIPaABO U MPABO APYTHUX HA OIINOKHU.

MPEAMETHbBIE PE3Y/IbTATHI
10 Knacc

B mportecce m3ydenus kypca puzuku 6azoBoro ypoBHs B 10 kiac-
ce YYCHHUK Hay4dUTCs:
— JAEMOHCTPHUPOBATh HAa IMpHUMEpax poiab U MecTo (u3nKu B ¢op-
MHPOBAaHUN COBPEMEHHONW HAyYHOW KapTHHBI MHpPA, B Pa3BUTHU
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COBPEMEHHON TEXHUKH WU TEXHOJIOTHH, B NMPaKTUYECKOH Jes-
TEIBHOCTH JIIOJEH;

YYHUTBHIBaTh TPAHUIIBI IPUMEHEHHUS N3yUEHHBIX (DU3UIECKUX MO-
JieJieii: MaTepuaibHasl TOUKa, MHEepIHalbHasl CUCTeMa OTCUETa,
abCoJIIOTHO TBEPIOE TEJIO, UIEAIBHBIN Ia3; MOJEIN CTPOSHUSA
razoB, >KUJAKOCTEeH M TBEPABIX TEN, TOYCUYHBIN DIIEKTPUUYECKUH
3apsiJi Ipu penieHuH (pu3nvecKkux 3agad;

pacno3HaBaTh (GU3NYECKHE SIBJICHUSI (IPOLIECCHI) U OOBSICHATH
X Ha OCHOBE 3aKOHOB MEXaHHWKH, MOJICKYJISIpPHO-KUHETHYE-
CKOM TEOpHUH CTPOCHHUSI BEIIESCTBA U DJICKTPOJAUHAMUKHN: PABHO -
MEpPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUYKEHUE, CBO-
OomHOE majaeHue TeJl, JBUXKEHHWE N0 OKPYKHOCTH, WHEpIIUS,
B3auMojierictBue Tten; auddy3usi, OpOyHOBCKOE JIBHXKECHHE,
CTPOCHME XUAKOCTEH M TBEPJIBIX TEJ, U3MEHEeHHEe oO0BbEMa Tel
pu HarpeBaHuH (OXJIAXKJIEHUH), TENJIOBOE paBHOBECHE, HCIIa-
peHue, KOHJIeHcanusl, TIaBJIeHHue, KpUCTAJLUIN3allusl, KUIeHue,
BJI&JKHOCTh BO3J/1yXa, IOBBIIICHUE JaBJICHUs Ta3a MpH ero Ha-
TPEBAaHUM B 3aKPBITOM COCY/JI€, CBSI3b MEXJy MapaMeTpaMH CO-
CTOSIHHUSI ra3a B U30IIpolieccax; JeKTpu3anus Tell, B3auMoae -
CTBHE 3apsZIOB, 2JIEKTPUUECKas IPOBOAUMOCTD, TEILIOBOE, CBE-
TOBOE, XMMHUYECKOE, MarHUTHOE IeHCTBUS TOKA;

ONHMCHIBATh MEXaHUYECKOE IBUKCHUE, UCIOJIB3Ys (prU3mdeckue
BEJIMYUHBI: KOOPANHATA, IIyTh, I€pEMEIIECHNE, CKOPOCTh, YCKO-
peHue, Mmacca Teja, cujia, UMITyJIbC Tejla, KHHEeTHYecKasl dHep-
s, NOTEHUHATIbHAsA SHEPTHsI, MeXaHn4ecKasl padoTa, MEXaHH -
geckass MOITHOCTD; IIPY ONHCAaHUH IIPaBHUIBHO TPAaKTOBAaTh (U-
3UYECKHH CMBICII UCIIOJb3yEMBIX BEJIMYUH, UX O0O3HA4YCHUSA U
€IMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE NAaHHYIO pu3mye-
CKYIO BEJIHYHHY C IPYTHMH BEJIUUYHHAMU;

ONHMCHIBAaTh M3YYCHHBIE TEIUIOBBIE CBOWCTBa TEJI U TEILIOBHIE
SIBJICHUSI, UCHIOJIB3YST (PU3NYECKHE BEJIWYHUHBI: JaBJICHHE Trasa,
TeMIeparypa, CpeaHsiss KHHEeTHYEeCKass SHEPTrusl XaOTHYESCKOTrO
JIBUKSHUST MOJICKYJ, CPeIHEKBaJIApaTHUIHasl CKOPOCTh MOJICKY I,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHssI dHeprusi, padbora rasa, KoaQ-
(puieHT NoJIe3HOTO ASHCTBHUS TEIJIOBOTO ABUTATEIIS; IIPU OITH-
CaHWM NPaBHIBHO TPAKTOBATh (PU3MIESCKUI CMBICI UCHOJIB3Ye-
MBIX BEJIMYUH, X 0003HAUECHUS U SIUHHULIBI, HAXOIUTH (GOpMYy -
JIBI, CBSI3BIBAIONIHNE JAaHHYKO (PU3UYECKYIO BEJIMUYUHY C APYTUMH
BEJIUYUHAM;

ONHWCHIBATh HW3yYECHHBIE JJICKTPHUUYECKHE CBOWCTBa BEIIECTBA,
3IEKTPUIECKHE SIBIEHUS (ITPOIIECCHI) U AIIEKTPUUECKYIO ITPOBO-
JTUMOCTH Pa3JINYHBIX CPEel, UCIIOB3YS (PpU3nvdecKrue BEeJININHBI:
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SJIEKTPUYECKUM 3apsifi, JIJIEKTPUUECKOE TMoJjie, HaIpsHKEHHOCTH
T0JIsI, TOTEHIMAJI, Pa3HOCTh ITOTEHUIHAJIOB, CUJIa TOKA, DJIEKTPH-
YecKoe HalpsDKeHHe, 3JIeKTpudeckoe comnpotuBienue, DJC, pa-
0oTa TOKa; IMpH ONMMCAHUU IPABUIFHO TPAaKTOBATh (U3NUECKHI
CMBICII MCHONB3YyEMBIX BEJIHYHWH, UX OOO3HA4YEHUS W EIWHUIIHI;
yKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3HYECKYIO Be-
JIMYKUHY C APYTHMMH BEIHUYHUHAMU,

aHaJIM3UPOBaTh (PU3HUECKHE MPOIIECCHI U SIBICHUSI, UCIIOIb3Y S
(¢puznyueckre 3aKOHBI U IIPUHIIUIIBI: 3aKOH BCEMHUPHOTO TSTOTE-
Hus, [, IT u I1I 3akonbl HeroTOHA, 3aKOH COXpaHEHUsI MEXaHH -
YEeCKOW DPHEPruM, 3aKOH COXPaHEHUS UMITYJIbCa, IIPUHIINN CY -
MEPIIO3UIUN CUJI, HIPUHIUII PABHOIIPABUSI UHEPIHUAIBHBIX CH-
cTeM OTCYETa; MOJEKYJSIPHO-KMHETHYECKYIO TEOPHIO CTPOCHUSI
BEILIECTBa, I'a30BbI€ 3aKOHBI, CBSI3b CpPEAHEH KHHETHYECKOM
SHEPruM TEILIOBOTO ABUKEHHUS MOJISKYJI C aOCOJIFOTHOM TeMIie-
paTypo#, nepBblii 3aKOH TEPMOJAWUHAMHUKHN; 3aKOH COXPaHCHUS
SIEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH Oma, 3aKOHBI
MOCJIEIOBATEILHOTO W MapajuIeIbHOTO COEJIMHEHHS MPOBOJHU-
KOB, 3aKkOH J[>xoynsi—JIleHna; npu 3ToM pa3iandyaTh CIOBECHYIO
(popmMyIHpPOBKY 3aKOHA, €0 MaTEMaTHYECKOE BBIPAXKEHHUE U yC-
noBwusi (rpaHULbI, 00JIACTH) NPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIE IMPUHIMIBI JSHCTBUS MAalllWH, IPHOOPOB U
TEXHHUYECKHUX YCTPONCTB; pa3indyaTh yCJIOBHs UX 0€30MacHOro
HCIIOJIb30BaHUs B IOBCEIHEBHON XKU3HU;

BBIIIOJIHATH SKCIEPHUMEHTHI 110 HCCIIEIOBAaHUIO (PU3NYECKUX SIBIIE-
HUM U NPOIIECCOB C MCHOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX H3-
MEpEeHHI: TIPU 3TOM (OPMYIIHUPOBaATh NPOOIEeMy/3a/1aqy U TUIIOTe-
3y y4eOHOro SKCHEepHUMEHTa; COOUPATh YCTAHOBKY U3 MPEIJIOKEH-
HOTro 000pyIOBaHHUs; IPOBOIUTH OIBIT U (POPMYJIHPOBATH BHIBOIEI;
OCYWIECTBIISITh NPSAMBIE M KOCBEHHBIE HM3MEPEHUs (PU3HMISCKUX
BEJIWYHH; IIPU 3TOM BBIOUPATH ONTUMAIBHBIN CIIOCO0 U3MEpEHHS
W HUCIIOJB30BaTh U3BECTHBIE METOJBI OIEHKM MOTPEIIHOCTEl u3-
MEpEHUI;

HCCIJIEIOBATh 3aBUCHUMOCTH MEXIY (U3NUECKUMH BEIMINHAMH
C MCHOJb30BaHUEM MNPSAMBIX U3MEPEHHUH: MPU 3TOM KOHCTPYHPO-
BaTh YCTAHOBKY, (PMKCHPOBATh PE3YJILTATHI ITOJy4Y€HHOU 3aBH-
cuMOCTH PU3WUYESCKHUX BEIHYWH B BHIE TaOMUIl U rpaduKoB, me-
JIaTh BBIBOJBI MO PE3yJIbTaTaM HCCIICIOBAHMS;

coOIroaaTh TpaBuia 0e30IMacHOTO TPYy/Ia IPHU MPOBESACHUN HUCCIIC -
JIOBaHWI B paMKaxX y4eOHOTO 3KCIIEpHUMEHTa, y4eOHO-HCCIIeI0Ba-
TEJILCKOW M MPOEKTHOM NIeSITEIFHOCTH C MCIOJIb30BAHUEM H3MeE-
PUTENBHBIX YCTPOUCTB M 1a00pPaTOPHOTO O00OpPYIOBAHUS;
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— pemmaTh pacuy€THBIC 3aJla4d C SIBHO 33aJaHHON (U3UIESCKOU MOJIe-

11

Ccec

JIBbI0, UCHOJIB3Ysl (PU3NYECKHE 3aKOHBI 1 NPUHIUIIE; HA OCHOBE
aHaJin3a yCJIOBUSI 3a7a4d BHIOMPATh (PU3NYECKYIO MOJIENb, BHI-
JIeIISITh (pr3nvYecKre BETUIUHBI U (POPMYIIbI, HEOOXOTUMBIE JUIS
e€ pemeHus, IPOBOAUTH PacU€Thl U OLIEHUBATh PEAJIbHOCTH MO-
JIy4e€HHOTO 3Ha4YeHUs (PU3NIECKOH BEJIUUYNHBI;

peuraTtb KadecTBEHHBIE 3aJayd: BBICTpAWBaTh JIOTMYECKU He-
MPOTHBOPEYHUBYIO IIETIOUKY PACCYXJIEHHH C OMOpOW Ha H3y4eH-
HBbIE 3aKOHBI, 3aKOHOMEPHOCTH M (U3UYECKHUE SIBJICHUS;
HCIIOIb30BAaTh IPH PELISHUH yUYeOHBIX 3a/1a4 COBPEMEHHbIEC WH-
¢opManmoHHBIE TEXHOJIOTHH JUISI MOUCKA, CTPYKTYPHUPOBaHUS,
WHTEPIIPETAIlMN U MNPEJICTABICHUs Y4eOHONW M Hay4HO-TIOIYJISIp-
HOW WH(OpMaUU, MOJYYSHHONH M3 pa3jIHuYHBIX WCTOYHHUKOB;
KPUTHYECKH aHAJIU3UPOBATh MOJIy4YaeMylo HH(pOpMaIHIo;
MIPUBOAUTH IIPUMEPHI BKJIaZa POCCUHCKUX U 3apyOeKHBIX yu&-
HBIX-(DU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKpPY-
JKAaromero Mmyupa, B pa3BUTUC TCXHUKU U TeXHOJ’[OFHﬁ;
WCIIOJIb30BaTh TEOPETUYECKHE 3HAHUsS 1O (PU3UKE B MOBCEIHEB-
HOI JKHU3HHU IJIsi oOecreueHus1 0e30IMacHOCTH MPU OOpallleHuH C
HpI/I60paMI/I U TEXHHUYCCKHUMU yCTpOﬁCTBaMH, JJId COXpaHCHUA
300POBbS U COOJIOACHHUS HOPM D3KOJIOTMYECKOIO IOBEICHHUS B
OKpY>Karollel cpene;

paboTaTh B TpyIe C BBIINOJIHEHHUEM pPa3JIWYHBIX COLHAIBHBIX
poJieil, miaHupoBaTh pabOTy IPYNIIBI, PAlMOHAIBLHO paclpene-
JSATh O0A3aHHOCTHM M INIAaHUPOBATH JESATEJIBHOCTH B HECTaH-
IapTHBIX CUTyalUsX, aJIeKBaTHO OLEHMBATh BKJIaJ Ka)KIOTO W3
YYaCTHHKOB TPYIIBI B pPElIeHHE pacCMaTpUBAaeMOM HPOOIJIEMBL.

Knacc

B mporniecce usyuenus kypca ¢puzuku 6a3oBoro ypoBHs B 11 kiac-
YYEHUK HAy4UTCS:

— JIEMOHCTPHUPOBaTh Ha IMpHUMEpax pojb U MecTo (pusuku B dop-

MHPOBAaHUN COBPEMEHHOW HAy4YHOU KapTHHBI MHpPa, B PAa3BUTHUH
COBPEMEHHON TEXHUKHW M TEXHOJIOTUH, B IPAKTHUYECKOU Jes-
TEeIIbHOCTH ITIONEH, MEIOCTHOCTh M €IMHCTBO (U3HMUECKON Kap-
THUHBI MHUDA;

— YUYHUTBIBaTh T'PAHUIIBI IPUMEHEHHUS N3yIEHHBIX (PU3UIECKUX MO-

JeJIe: TOUEUYHBbIN SJIEKTPUYECKUN 3apsi, JIyd CBETa, TOYECUHbIN
HCTOYHUK CBETa, SJAE€pPHAsI MOJEIb aroMa, HyKJIOHHasi MOJEIb
aTOMHOTO si7ipa MPH PEIICHUN (PU3NIECKUX 3a71ad;

— pacno3HaBaTh (PU3NYECKHE SIBJIEHUS (IIPOLIECCHI) U OOBSICHATH

16

WX Ha OCHOBEC 3aKOHOB JJICKTPOOAWHAMHWKH U KBaHTOBOMU (1)I/I3I/IKI/IZ
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B3aUMOJCHUCTBUE MArHUTOB, OJJICKTPOMATHUTHAS WHIYKIIHSI,
JICHCTBUE MArHUTHOTO I10JIsl HA HIPOBOJHUK C TOKOM U JBUXKY -
IUICST 3apsil, DIIEKTPOMATHUTHBIEC KOJIEOaHUS U BOJIHBI, IIPSIMO-
JIMHEHHOE pacIpOCTpaHEHHE CBETa, OTPAKEHUE, ITPEJIOMIICHHE,
uHTepdepeHIus, TupaKIUs U NOJISIPU3AIl|sI CBEeTa, JUCIICPCUS
ceeta; (poronsnekrpuueckuii 3¢ dext (porordpdekrt), cBeTOBOEC
JaBJICHUE, BO3HUKHOBEHHE JIMHEHYATOTO CIICKTpa aToMa BOJO-
posa, ecTecTBEeHHAs U UICKYCCTBECHHAsI paIHOAKTUBHOCTD;

— ONHCHIBATh M3yYECHHBIC CBOWCTBaA BelIeCTBa (3JEKTPUYESCKUE,
MAarHUTHBIE, ONITUYECKHE U DJIEKTPOMArHUTHBIE sIBJICHHUS (IIPO-
IIECCHI), UCTIONIB3YSI (DUBUUECKUE BEITUINHBI: DJICKTPUICSCKUi 3a-
psd, cuia ToKa, SISKTPUUYECKOE HAIMPSHKEHHUE, 3JICKTPUUSCKOE
CONPOTHRIICHUE, PAa3HOCTh MoTeHInanos, DJIC, pabora Toka,
WHAYKIHSI MAarHUTHOTO MOJIsI, cuiia Amrmepa, cuiia JlopeHna, uH-
JOYKTUBHOCTh KaTYIIKH, SHEPTHS SJIEKTPUUYECKOTO U MAarHUTHO -
ro MOJICH, MEPHO/I U 94acTOoTa KOJIeOaHHH B KOJIeOaTSIbHOM KOH-
Type, 3apsil U CHJIa TOKa B MPOIIECCEe TAPMOHHUYECKHX BJIIEKTPO-
MarHUTHBIX KoJieOaHuM, (OKyCHOE pacCTOSHHE U ONTHUYECKas
CchJjia JIMH3bI; IMPHU OIMMCAHUHU IPAaBUJIBbHO TpPaKTOBAaTb (:l)I/ISI/ILIe-
CKUM CMBICII I/ICHOJ'[I:SyeMBIX BCJINMYHH, UX O603HaquI/I$l U cau-
HUIIbI; YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIINE NaHHYIO uU3nUe-
CKYIO BEJIMYMHY C JPYTMMH BEIINYUHAMMU;

— OIMCHIBATh W3y4YEHHbIE KBAHTOBBIC SIBJICHUS M IIPOLIECCHI, HUC-
MOJIb3ysi (PU3NYECKUE BEIIMYUHBI: CKOPOCTh JJICKTPOMAarHUT-
HBIX BOJIH, JIJIMHA BOJIHBI U YaCcTOTa CBETa, SHEPTUS U UMITYJIbC
¢orona, mepuoa nomypacrnana, SHEPrusi CBsI3U aTOMHBIX sAep;
IPU OITMCAHUU MTPABUIIBHO TPAKTOBATh (PU3UUECKHUI CMBICIT HC-
MOJIb3YyEMBIX BEJIMYUH, UX OOO3HAYCHUS U CIUHUIIBI, YKa3bI-
BaTh (POPMYJIbI, CBSI3BIBAIOINNE JTAHHYIO (PU3NYECKYIO BEIITUYU -
HY C IpYTHUMU BEIIMYUHAMU, BEIYUCIISATh 3HaAYeHUE (PUIUISCKOMN
BEJIMYUHBI,

— aHaIU3UPOBaATh (PU3NYECKUE MPOIECCHI U SIBJICHUSI, UCITOIb3Y S
(puzuvueckre 3aKOHBI U MPUHIMUITBI: 3aKOH DJICKTPOMArHUTHOM
UHIYKIWH, 3aKOH MPSIMOJIUHEHHOTO paclpOCTpPaHCHHS CBETa,
3aKOHBI OTPAYKEHUSI CBETA, 3aKOHBI IIPEJIOMJICHHUSI CBETA; ypaB-
HeHne DWHmMTeWHa mia ¢poTodddexra, 3aKOH COXpaHEHUs DHEP -
T'UH, 3aKOH COXPAHCHUs MUMIYJIbCA, 3aKOH COXPAHCHUS JJICK-
TPUUYESCKOTO 3apsijia, 3aKOH COXPAHEHHsI MAaCCOBOT'O 4YHCIIa, I10-
crtynarel bopa, 3akOH paJMOaKTUBHOIO pacmnajia; MpH STOM
pa3nuyarh CIOBECHYIO (GOPMYIHUPOBKY 3aKOHA, €0 MaTEMAaTH -
YEeCKOE BBIPAXKEHUE U YCIOBUs (IPaHUIIbI, 00JIaCTH) MIPUMEHH -
MOCTH;
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— OIIpCACIIATh HAIIPpaBJICHHUC BCKTOpPpA MHAYKIHWU MArHUTHOTO IIOJISL

18

IPOBOJHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JlopeHna;
CTPOUWTH M ONHMCHIBATh H300paKeHNE, CO3aBaAEMOE TIIOCKUM 3ep -
KaJIOM, TOHKOW JIMH30M;

BBITIOJTHSITh DKCHEPUMEHTHI I10 HCCIIEIOBaHUIO (PUBHUECKUX SIB-
JIECHUH W TIPOIIECCOB C HCIIOJIB30BAaHUEM IMPSIMBIX U KOCBEHHBIX
U3MEpPEHUN: NpU 3TOM (OpPMYIIHPOBAThH NMpodiIemMy/3amady U TH-
noTe3y y4eOHOro SKCIEepUMEHTa; COOMpaTh YCTAaHOBKY W3 Mpe.-
JIOXKEHHOTO 00OpyAOBaHUsI; IPOBOJIUTH ONBIT U (POPMYyIHPOBATH
BBIBOJIbI;

OCYHIECTBIISITh NPSIMBIE W KOCBEHHBIE H3MEpPEHUs (PUZNUYECKHX
BEJIMYHWH; TIPU 3TOM BBIOHpPATh ONTUMAJIBLHBIA CITIOCOO M3MEPEHHUS
W HCIIOJIb30BaTh M3BECTHBIE METOIbI OLIEHKH MOTPEIIHOCTEH W3-
MEpEeHUii;

HUccJICca10BaTh 3aBUCUMOCTHU d)HSPI'—IeCKI/IX BCJIIMYHUH C HUCIIOJIB30Ba-
HUEM HPSMBIX U3MEPEHUHN: IIPU 3TOM KOHCTPYUPOBATh YCTAHOB-
Ky, (puKCcUpoOBaTh pe3yibTaThl MOJYYSHHON 3aBUCUMOCTH (U3H-
YCCKUX BCJINMYHUH B BUJIC Ta6J’II/ILI nu Fpad)I/IKOB, Acj1aTb BBIBOJbI
IO pe3yabTaTaM HCCIeIOBaHMS;

coONroaTh MpaBriia OE30MIaCHOTO Tpyda IPHU HPOBEASHUH HC-
CJIEqOBaHWM B paMKax y4eOHOTO OSKCIEpUMEHTa, Y4eOHO-HC-
CJIeNOBATEIIbCKOM M NPOEKTHOM JESITEJIBHOCTU C MCIOJIb30Ba-
HUEM HW3MEPHUTENIIbHBIX YCTPOWCTB M JIaOOpaTOpHOro 000OpyHo-
BaHUS;

peurath pacdy€THbIC 3a/1a4u C SIBHO 3aJlaHHON (uzudeckoii moje-
JIBIO, UCHOJIB3YS (PU3MUEeCcKHe 3aKOHBI Y IMPUHINIIBI; HA OCHOBE
aHaJIM3a yCJIOBHUS 3aJadd BeIOMpaTh GU3NYESCKYIO MOAEIb, BbI-
JIeISATh (pU3nvecKre BeTUIUHbBI U (POPMYIIbI, HEOOXOIUMBIE IS
€€ peleHus!, IPOBOAUTE PAcUETHI U OLICHUBATh PEAIIBHOCTH I1O-
JIyYeHHOTO 3Ha4eHUsT PU3NISCKOU BEJIHUYHNHBI;

pelraTth KadecTBEHHBIE 3aJadd: BBICTPAWBATh JIOTMYECKU He-
OPOTUBOPEUYUBYIO LIENOYKY PACCYXAECHHUIN C ONMOPOH HAa U3Yy4YECH-
HbIE€ 3aKOHBI, 3aKOHOMEPHOCTH M (U3UYECKHUE SIBJICHMUS;
HCTOJIL30BaTh IIPHU PEILIEHHUH YUYEOHBIX 3a/1ad COBPEMEHHBIEC UH-
(opManmoHHBIE TEXHOJIOTHH JUISI TOMCKA, CTPYKTYPHUPOBAHUS,
WHTEPIPETAINNA U NPEACTaBICHUS y4eOHOW M HAay4HO-TOITYJIsIp-
HOIl WH(}pOpMAaIINH, TTOTYUYEeHHOW W3 Pa3JIMIHBIX HMCTOYHHUKOB;
KPUTHYECKH aHAJIM3UPOBATH ITOJTydaeMyto HH(GOPMAIHIO;
OOBSICHATh NMPUHIUNBI AECHUCTBUS MAaIIWH, MPHUOOPOB M TEXHHUYE-
CKHX YCTPOMCTB; pa3iandaTh YCJIOBHUS WX O€30MAaCHOTO HCIIOJNb-
30BaHUS B NTOBCEIHEBHOM KXKHU3HH;
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— IIPUBOJIUTH MIPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX y4é-
HBIX-(DU3WKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IIPOIIECCOB
OKPY>Karomiero Mupa, B pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

— HCHOJb30BaTh TEOPETHYECKUE 3HAHUS IO (PU3NKE B ITOBCEIHEB-
HOHM >KM3HM 111 oOecriedyeHus: 0€30IMacCHOCTH NpPH OOpaIieHUH C
npubopaMyu M TEXHUYECKHUMH YCTPOMCTBaMH, IJIsI COXPaHEHHUS
3I0POBbSI U COOJIIONIEHHUSI HOPM SKOJIOTHYECKOTO TOBEACHUS B
OKpYy>Karollel cpene;

— paboTaTh B IpyIIe ¢ BBIITOJIHEHUEM Pa3JIMYHBIX COHMAIBHBIX PO -
JIeH, TUTAaHUPOBaTh paboTy TPYIIIBI, PAllMOHAIBLHO pacupencisiTh
00SI3aHHOCTH W TUJIaHUPOBaTh JAEATEILHOCTh B HECTaHIAapPTHBIX
CHUTYyallHsX, aJleKBaTHO OILIEHUBATh BKJAJ KaXXJOTO U3 y4YacTHHU-
KOB I'pYNIIbl B PEIIEHUE paccMaTpUBaeMoil MpoOJIEMBL.
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COAEPXAHUE YYEBHOIO NMPEAMETA «OU3UKA~»
(bA30BbIX YPOBEHb)

10 Knacc
PA3JEN 1. OU3NKA N METOAbl HAYYHOIO NO3HAHUA

dusznka — Hayka o npupone. Haydnble MeTObI HO3HAHUST OKPY -
JKaroliero Mmupa. PoJib 9KkcnepuMeHTa M TEOpUU B IIpoLiecce MO3Ha-
HUSI IPUPOABI. DKCIIEPUMEHT B (pU3HKe.

MopaenupoBanue pU3NIECKUX SIBJISHUU U TIporieccoB. HayuHsie
runore3bl. PU3ndecKue 3aKOHBI U TEOpUH. | paHUIIBI TPUMEHHUMO-
cTH (PU3NYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSI.

Ponb n mecto ¢duznkm B pOopMHUpOBAaHHN COBPEMEHHOW HAy4YHOU
KapTUHBI MUpa, B MPAKTUYECKOU JIESATEIBHOCTH JIFOJICH.

Hemoncmpayuu

1. AHnanorosbsle U HU(PPOBBIE U3MEPHUTEIbHBIC TTPUOOPHI, KOM-

MbIOTEPHBIE NJaTYUKH.

PA3JIEN 2. MEXAHUKA
Tema 1. KuHematuka

MexaHudyeckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAaHHYECKOTO
nBmwxkeHus. Cucrema orcuéra. Tpaekropus.
IlepemerieHue, CKOpoCTh (CpenHsii CKOPOCTh, MTHOBEHHAsl CKO-
pOCTh) M YCKOpPEHHE MaTepHajJbHON TOYKHU, UX MPOEKIIUU Ha OCH CH-
crembl koopauHat. CiokeHne nepeMenIeHu U CI10KeHUEe CKOPOCTEH.
PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE IBUYKECHUE.
I'paduku 3aBHCHMOCTH KOOpAWHAT, CKOPOCTH, YCKOPEHUS, IYTH
U IIepEeMELICHUs] MaTEPUAITBHON TOYKH OT BPEMEHHU.
CBo6oHOE majsieHue. Y CKOpeHue CBOOOHOTO MaaeHUs.
KpuBonuneliHoe nBu>xeHue. [[BUKeHHE MaTepUaIbHOM TOUYKHU I10O
OKPY>KHOCTH C IIOCTOSIHHOW MO MOOYJIIO CKOPOCTHIO. YTJOBas CKO-
pocTb, nMuHEHHas ckopocth. llepmon m wacrora oOpameHus. LleH-
TPOCTPEMUTEIBHOE yCKOPEHHE.
Texnuueckue ycmpouicmea u npakmuieckoe npumeHeHue: CIiv-
JTOMETP, IBMXKEHNE CHAPSIOB, IETTHBIE U PEMEHHBIE TIEpEeaAYH.
Hemoncmpayuu
1. Moaens cucTtemMbl OTCYETA, MILTIOCTPAIINST KHHEMAaTHIECKNX
XapaKTEPUCTHUK JIBVKECHUSI.

2. TlpeobOpa3oBaHue ABUKCHHUN C HCIIOJIH30BAHUEM MPOCTHIX Me-
XaHU3MOB.

3. [lanenue Tenm B BO3AyX€ U B Pa3peX€HHOM IPOCTPAHCTBE.
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4. HaOmronneHue ABUKEHUS TeJIa, OPOLISHHOTO MO/ YIJIOM K T'o-
PHU30HTY U TOPU3OHTAIBHO.

5. H3mepenne yckOopeHHUsI CBOOOIHOTO TaieHUsI.

6. HamrpaBieHre CKOPOCTH ITPH IBMXKEHUH IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie paéomour’

1. 3ydyeHue HEpaBHOMEPHOTO NBWKEHHS C LIEIbIO ONpEACeIICHHUS
MT'HOBEHHOUW CKOPOCTH.

2. HccnenoBaHue COOTHOIICHUSI MEXIY ITYyTSIMH, HPOUASHHBIMH
TEJIOM 3a IIOCJIEJIOBaTEIIbHBIE PaBHBIE MPOMEXYTKH BPEMEHU
P PaBHOYCKOPEHHOM JBWKEHHHM C HadYaJlbHOW CKOPOCTHIO,
paBHOU HYJIIO.

3. M3yueHue ABHKESHUS LIAPUKaA B BSI3KOW YKUJIKOCTH.

4. V3yueHue ABUKEHHUS Tejla, OPOIIEHHOTO TOPU30HTAIBHO.

TeMa 2. ilnHaMuka

IMpunumn otHocuTenbHocTU ["anunes. [lepBoiit 3akoH HeroTOHA.
HNHepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoit 3akoH
HrroTrona nns marepuanbHoOU Touku. Tpernii 3akoH HeroToHa st
MaTepUalbHBIX TOYEK.

3akoH BceMupHoOro taroreHus. Cuna tsoxectu. [lepBas kocmu-
4ecKasi CKOPOCTh.

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

Tpenue. Bunesl Tpenus (IIOKOsI, CKOJIBXEHHsI, KaueHus ). Cuia
TpeHusa. Cyxoe TpeHue. Cuiia TpeHUsI CKOJIBXXEHUSI U CHUJIa TPEHUS
nokos. Kosaddunuent tpenusi. Cuiia CONpOTUBICHUS IIPU ABYKE -
HUU Tejla B )XKUIAKOCTHU HUJIM rase.

IloctymaTenpHOE M BpaliaTeabHOES IBIKEHHE aOCOIIOTHO TBEPIO -
ro Tena.

MoOMEHT cuilbl OTHOCUTENBHO OCH BpamieHus. llmedo cunbl. Yc-
JIOBHSI paBHOBECHUS TBEPAOTO TEJa.

Texnuueckue ycmpouicmea u npakmuiecKkoe npumenenue: mo-
IMIUITHUKH, TBUKEHHNE NCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpayuu

1. SIBneHne WHEPIIUH.

2. CpaBHEHHE MacC B3aMMOJICHCTBYIOIIUX TEIl.

3. Bropoii 3akon HerotoHa.

4. NzmepeHue cui.

! 3nmecy w nmanee MPUBOAWMTCS PACHIMPEHHBIA IEpEYEHb  JIAGOPATOPHBIX
paboT M ONBITOB, U3 KOTOPOTO YHUHTEJb JIeJIaeT BBIOOP IO CBOEMY YC-
MOTpEeHHIO ¢ yuéToM BbIOpanHoro Y MK u mmeromerocst o60pyaoBaHUsI.
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5. Cnoxxenwue cui.

6. 3aBHCHUMOCTH CHJIBI YIPYTOCTH OT Jie(popMaIinu.

7. HeBecomocTth. Bec Tema mpu yCKOpeHHOM moabEéMe M Tajie-
HUMH.

8. CpaBHeHHE CUJI TPEHHUS MOKOSI, KAYEHUSI U CKOJIBKECHUSI.

9. VYcnoBus paBHOBecHus TBEpAOro Teja. Buabl paBHOBecHs.

Yuenuueckuit Ixkcnepumenm, aadopamopmusie padomault

1. zydenune nBM>XeHHSI OpyCcKa MO HAKJIOHHOW IUIOCKOCTH.

2. HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHKAFOIINX
B IIPY’>KUHE Y PE3MHOBOM 00Opasile, oT uX JedopMaliu.

3. UccnenoBaHue ycioBuid paBHOBECHUs TBEPOro Tela, UMeEIoIe-
ro OCh BpallleHUS.

Tema 3. 3aKkoHbl cOXpaHEHMA B MeXaHUKe

Nmmynibe MaTtepuajibHON TOUYKHM (Tena), CUCTEMBl MaTepHajbHBIX
To4dek. IMnynbc CUIbl M1 U3MEHEHHE UMITYyJIbCca TeJia. 3aKOH coxpa-
HCEHHUS UMITyJIbCa. PeakTtuBHOE JABHXCHHUC.
PaGora cuiibl. MOIIIHOCTH CHUJIBL.
Kuneruueckasi sHeprusi MaTepuajibHON TOYKH. Teopema 00 u3-
MEHEHHUU KUHETHUYECKOM OHECPIruu.
ITorenuuaneHas sHeprust. IloTeHnmaabHast SJHEPrUst yIpyro jae-
dbopmupoBanHoll npyxuHbI. [loTeHUIHanbHAs dHEPrUs Tejla BOIU3HU
HOBEPXHOCTH 3E€MJIH.
IToTeHnnanbHBIE U HENOTEHUHAIbHBIE CHIIbL. CBsi3b pabOTHI He-
NOTSHIMAJIBHBIX CHJI C U3MEHEHHEM MEXaHUUYECKOI 3HEPIruu CUCTE-
MBI Te€Jl1. 3aKOH COXPAaHEHUSI MEXaHUYECKOI dHEpTHUH.
Yhopyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoucmea u npaKmuieckoe npumeHeHue:. BO-
AOMET, KONEP, NPY>XKUHHBIN NUCTOJIET, ABUKCHHUE PaKET.
Hemoncmpayuu
1. 3akoH coxpaHEHHs] UMITyJIbCa.
2. PeakTUBHOE IBUIKECHUE.
3. Ilepexon NOTEHIMATBHOW PHEPTUM B KUHETHUYECKYIO U oOpart-
HO.

Yuenuueckuit 3xcnepumenm, 1a60pamopHuslie padomaul

1. M3yuenmne aOCOIIOTHO HEYIIPYTOTO yJiapa C MTOMOMIBIO IBYX
OJWHAKOBBIX HUTSHBIX MasiTHUKOB.

2. UccrienoBaHue CBA3HM PaOOTHI CHIIBI C H3MEHEHHEM MEXaHHYe-
CKOM »JHEpruu Tejla Ha IIPUMEpPE PACTSHKEHHUS PE3NHOBOTO
KTyTa.
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PA3LEN 3. MOJIEKY/IAPHAA ®U3NKA N TEPMOAMHAMUKA
Tema 1. OCHOBbI MONIEKYIAPHO-KMHETUYECKOM TEOPUM

OCHOBHEBIE TIOJIOKECHHSI MOJIEKYJISIPHO-KHHETHUYECKOW TEOpHUH
U uX ombITHOe obocHOBaHMe. bpoyHoBckoe nBmxenwne. JAuddysus.
XapakTep ABHKEHHUSI M B3aUMOJICHCTBUS YaCcTHI] BenlecTBa. Mojie-
1 CTPOEHUSI ra3oB, XHUJIKOCTEH M TBEPIBIX TEJI U OOBSICHEHHUE
CBOICTB BEIIeCTBa HA OCHOBE 3THUX Mojenel. Macca u pa3Mepsl MO -
nexkyi. KonmunuecTBo Bemecta. [TocrostHHass ABoragpo.

TenmoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana
temnepatyp Llenscus.

Monens uneanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO -
KUHETHYECKOW TEOPHH MJICaJIbHOTO Ta3za. AOCOIIOTHAs TeMIlepary -
pa Kak Mepa cpelHell KWHETHYEeCKOW JHEePTHH TEeIJIOBOrO JBHIKE-
Hust yactull ra3a. lllkama temmneparyp KensBunHa. ['azoBbie 3ako-
Hel. YpaBHeHue MeHneneeBa—NKuanelipona. 3akoH JlanpToHa.
H3omnporecchl B HACATLHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM BE-
mecrBa. ['paduyueckoe mpescTaBlIeHHE HW3OIMPOILIECCOB: HM30TEpMa,
n30xopa, uzoodapa.

Texnuueckue ycmpoiicmeéa u npaxmuieckoe npumenenue. Tep-
MoOMeTp, bapomMeTp.

Hemoncmpayuu

1. OmpeIThl, TOKa3bIBAIONINE ITHCKPETHOE CTPOCHHE BEIIECTBA,

(ororpacdun Mosekys OpraHUYECKHX COCAUHECHUU.

. OnbiTe! 110 TG PY3UH KUAKOCTEH U ra3oB.

. Moaens OpOyHOBCKOTO JIBHIKECHHSI.

. Moznens onsita LllTepHa.

. OnBITHI, JOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJICKYJISPHOTO

B3aUMOJICHCTBHS.

. Mojiens, WmOCTpUpYOIas IPUPOY NaBISHUS ra3a Ha CTCH-

KU COCy/Jia.

7. OnubITHI, WUTFOCTPUPYIOIIHE YPAaBHEHUE COCTOSIHUS HACaTbHO-
ro rasa, U30IMpOIIECChI.

Yuenuueckuii Ixcnepumenm, nabopamopusie paéomol

1. Ompenenenne Macchl BO3ayXa B KJIaCCHOII KOMHATe Ha OCHOBE
u3MepeHu 00bEMa KOMHATHI, JABJICHUS U TeMIEPATypbl BO3-

Jyxa B HEH.

2. UccnenoBaHre 3aBUCUMOCTH MEXJy MapaMeTpaMu COCTOSHUSI

Pa3peXEeHHOro rasa.

abrwN

[}

Tema 2. OcHOBbI TEPMOANHAMMKM

TepMoanHamu4deckass cuctemMa. BHYTpEHHSISI HEpPrysi TEPMOJIH-
HaMHWYECKOM CHCTEMBI M CIocoObl €€ m3MeHeHHs. KommdecTBo Te-
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IUIOTHI U pabota. BHYTpeHHsII SHEprusi 0JTHOATOMHOI'O H€albHOTO
raza. Bunel Teruromepenadyn: TEMJIONPOBOAHOCTH, KOHBEKIIHS, W3-
JIydeHue. Y neipHas TeIIo€MKOCTh BemlecTBa. KoinuyecTBo Teruro-
THI TIpHU TETJIOoNEepeaaJe.
ITonsTue 00 amnabaTHOM TIporiecce. [lepBrIif 3aK0H TepMOIMHA-
MukH. [IppuMeHeHne nepBoro 3aKkoHa TEPMOJUHAMHKH K U30MPO-
neccaM. I'padprnueckast mHTEpHIpeTanus padoThI ras3a.
Bropoii 3akoH TepMoanHamuku. HeoOpaTrumocTh mporeccoB B
pupo/Ie.
TerutoBble MamuHbL. [IpUHOMIBI TEWCTBUSI TEIUIOBBIX MAaIllHH.
IIpeoOpazoBaHus HEPTrUH B TEIUIOBbIX MamuHax. KIIJI Temmosoit
mamuubl. [{ukn Kapro u ero KITJI. Dkonoruyeckue nmpoOJIieMbI T¢-
TUIODHEPTETUKH.
Texnuueckue ycmpoiicmea u npakxmuiecKkoe npumeHernue: IBU-
rareiib BHyTPEHHEr o CropaHusi, ObITOBOI XOJIOAUIBHUK, KOHJIUIIH -
OHep.
Hemoncmpayuu
1. l3MeHeHUe BHYTpPEHHEH SHEpPTUM Tejla NPU COBEPUICHUH pa-
OOTHI: BBUIET NMPOOKU M3 OYTHUIKM MHOJ JIEWCTBHEM CXKATOTO
BO3/yXa, HarpeBaHnue s¢upa B JIATYHHOH TpyOke myTé€M Tpe-
HHUS (BUACOAESMOHCTPAIIUS).
2. zsMeHeHue BHYTpPEHHEW HHepruu (TeMmneparypbl) Tejna Ipu
Terionepeaaye.

3. OnbIT 110 annabaTHOMY paCIIMPEHHIO BO31ayXa (ONBIT C BO3-
JYIIHBIM OTHHUBOM).

4. Mopnenu mapoBOil TypOWHBI, NBHUTATels BHYTPEHHEIro cropa-
HUSI, pEaKTUBHOTO JIBUTATENA.

Yuenuueckuit sxcnepumenm, j1adbopamopHsle padomul

1. U3mepeHne yaeabHOU TeTUIOEMKOCTH.

Tema 3. ArperaTHble COCTOAHUA BellecTBa.
da3oBble nepexosbl

ITapooOpazoBanue n koHaeHcanus. Mcrmapenue u kuneHue. A6-
COJIFOTHasE U OTHOCHUTEIIbHASI BJIAXKHOCTHb BO3ayXa. HachleHHBIN
nap. YaenpHas TeIuioTa mapooOpa3oBaHUs. 3aBUCHUMOCTH TeMIIepa-
TYypbl KUIICHHUS OT JIaBJICHHUS.

Teépnoe Teno. Kpucrammmgaeckue u amopdHBIE Teiaa. AHU30TPO-
OUsI CBOMCTB KpucTawioB. JKuakue kpucraiuisl. COBpeMeHHBIC Ma-
Tepuainbel. [lmaBneHre W KpUCTaUTH3aLUMs. Y AelibHasl TeIUIoTa IJIaB-
nenus. Cyonumanus.

VpaBHEeHHE TEIIOBOTO OajaHca.

Texnuueckue ycmpoiicmea u npaKkmuieckoe NnpumeHeHue: TH-
TPOMETP U IICUXPOMETP, KAJJOPUMETP, TEXHOJIOTHH MOJyUYSHHUS CO-
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BPEMCHHBIX MaTEpPHUAJIOB, B TOM YHCJIC HAaHOMATEPHAJIOB, U HAaHO-
TEXHOJIOTHH.
Hemonucmpauyuu
. CBolicTBa HacCBILIEHHBIX HapPOB.
. Kurienure npu MOHU>KEHHOM JIaBJICHUH.
. CnocoObl u3MEpeHUsT BIAKHOCTH.
HaGmronenue HarpeBaHusI U TUIABJICHUS KPUCTAJLTHYISCKOTO
BCIIICCTBA.
5. JleMoHCcTpaIus KpUCTALIIOB.
Yuenuueckuii Ixkcnepumenm, aadoopamopmusie padoomault
1. 3mepeHne OTHOCHUTEIBbHON BIaXXHOCTHU BO3]IyXa.

AwWN P

PASAEN 4. SNMEKTPOANHAMUKA
Tema 1. dnekTpocraTuka

DrekTpusalys Tea. DJIeKTpUudecKui 3apsia. JABa Busia ajnexkTpu-
YECKHUX 3apsAa0B. HpOBO]]HI/IKI/I, AUDJICKTPUKU U ITOJTYITPOBOJIHUKH.
3aK0H COXpaHEHHUS PIIEKTPUUECKOro 3apsiia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToyeuHblil 3JIeKTpU-
YeCKUM 3apsii. DiekTpuideckoe nojie. HanpsikEHHOCTH diieKTpUUe-
ckoro noJss. IIpyuHnun cynepno3uuny 3JIEKTPpUYeCcKuX rnojaeu. Jln-
HUHU HANPsHKEHHOCTHU 3JIEKTPUYIECKOTO MOJIA.

Pabora cun anekTpocratudeckoro mnois. Ilorennuan. Pazaocts
noTeHuuanoB. [IpOBOOHUKHN M JAMAJIEKTPUKH B 3JIEKTpOCTaTHYE-
CcKoM Imojie. JIuajgekTpuuecKkasi MpOHUIAeMOCTb.

OnexTpoéMmKocTs. KoHaneHcarop. D1eKTpOEMKOCTE IJIOCKOTO KOH -
JieHcaTopa. DHeprus 3apsH>KeHHOTO KOHJEHcaTopa.

Texnuueckue ycmpouicmeéa U NPAKMUYECKOe NpUMeHeHue.
3JIEKTPOCKOI, DJIEKTPOMETP, IIEKTPOCTATHUUECKAsI 3aIlINTa, 3a3EM -
JICHHE DJIEeKTPONPUOOPOB, KOHICHCATOP, KONMPOBAJILHBIN amImapar,
CTPYUHBIN IIPUHTEP.

Hemoncmpayuu
. YCTpONCTBO U NPUHLMII AU CTBUS JIEKTPOMETpA.
. B3aumopeiictBue Hal’JIEKTPU3OBAHHBIX TEIN.
. DIIEKTPpUYECKOE MOJIE 3apsIKECHHBIX TEIl.
. IIpoBOAHUKH B 3JEKTPOCTATUUECKOM IIOJIE.
. DIeKkTpocTaThuvdecKas 3amiuTa.
. JAU3neKTpHUKH B SIIEKTPOCTATUIECKOM IIOJIE.
3aBHUCHUMOCTh dJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT
IUTOIIAAN TIJIACTHH, PACCTOSIHUS MEXJITYy HHUMH W JUSJIEKTPH-
4YECKOU NPOHHULIAEMOCTH.
8. DHeprus 3apsHKEHHOTO KOHJIEHCATopa.
Yuenuueckuii Ixcnepumenm, n1a6opamopHusie padoomaul
1. UsmepeHune sIIeKTpOEMKOCTH KOHAeHcaTopa.

NoOoOAWNE
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Tema 2. MoCTOAHHbLIA 3NEKTPUYECKMM TOK.
TOKM B pas/IMyHbIX cpejax

DNEeKTpUYECKUH TOK. YCIOBHUS CyIIECTBOBAHUS 3JIEKTPHUUECKOTO
Toka. Mctounuku Toka. Cuina Toka. IIOCTOSIHHBIN TOK.

Hamnpspokenue. 3akon OMa aj1s ydacTKa LICTIH.

OJIeKTpUUYECKOE CONPOTHUBIIEHUE. Y I€IbHOE CONPOTHUBIECHHUE BeE-
mecTBa. [locnegoBarensHOE, MapajuleIbHOE, CMEIIAHHOE COEIUHEe-
HUE MPOBOIHUKOB.

PaboTa anekrprnueckoro toka. 3akoH J[xoyns—IJlenmia. Momr-
HOCTB DJIEKTPUUYECKOI'0 TOKa.

3JIC u BHyTpeHHEe COIPOTHUBICHUE UCTOUYHHKA ToKa. 3akoH Oma
JUTST TIOJTHOM (3aMKHYTOM) AJIeKTpHUYeCKOU 1ermu. KopoTkoe 3aMbl-
KaHUe.

DNeKTpoHHass NPOBOJMMOCTH  TBEPABIX METAJUIOB. 3aBUCH-
MOCTh CONpPOTHUBIIEHUS METAJUIOB OT TemIeparypsl. CBepXIpOBO-
JIUMOCTb.

DJeKTpUdYeCcKU TOK B BakyyMe. CBONMCTBa AJIEKTPOHHBIX MyY-
KOB.

[MonynpoBoauuku. CoOCTBEHHasi W TNpPUMECHas IPOBOJIMMOCTh
morynpoBogHUKOB. CBoiicTBa pP—N-nepexona. IlomynmpoBomHUKO-
BBIE€ TIPUOOPHI.

DJIEeKTPUYECKUN TOK B pacTBOpax MU pacijlaBax 3JEKTPOJIHUTOB.
DIEeKTPOJIUTHUECKAs] JUCCOILUAIINS. DJICKTPOIIU3.

OnexTpudeckuil TOK B razax. CaMoCTOSITEIbHBIM U HECAMOCTOSI -
TEJbHBIN pa3psaa. MomnHus. Ilnasma.

Texnuueckue ycmpoiicmeéa u npaKmuieckKkoe npumeHneHnue. am-
HEPMETP, BOJIBTMETP, PEOCTAT, HCTOYHUKHU TOKAa, 3JIESKTpOHarpeBa-
TeJIbHBIE MPHUOOPHI, BIEKTPOOCBETUTENILHBIE NMPHUOOPHI, TEPMOMETP
COIIPOTHUBJIEHUS], BAKYYMHBIH IHOJ, TEPMHUCTOPHI U (POTOPE3UCTO-
PpBI, HOJYIPOBOAHUKOBBINA JUOM, TraJIbBaHHUKA.

Hemoncmpayuu

1. UsmepeHune cuiIbl TOKA U HAIIPSDHKECHUS.

2. 3aBUCHUMOCTH CONPOTHUBJICHHUS LIIWMHAPUIECKUX IIPOBOIHH-
KOB OT [UIHHBI, IUIOUIAJH IIONEPEYHOTO CEYEHHUSI U MaTepH-
ana.

CMemaHHOe COeTMHEHUE MMPOBOJHHUKOB.

IIpsimoe u3mepenne D/C. KopoTkoe 3aMbIKaHME TaJdbBaHUYIE-
CKOT'O DJIEMEHTAa M OIIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.
3aBHUCHUMOCTHh CONPOTHUBICHUS METAIJIOB OT TEMIIEPaTypPHI.
ITpoBOAMMOCTE 3JIEKTPOIHUTOB.

W ckpoBoii pa3psii 1 MPOBOAMMOCTE BO3/TyXa.
OAHOCTOPOHHSISI POBOAMMOCTD THO/A.

Pw

®~N oo
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Yuenuueckuit Ixcnepumenm, aadoopamopmusie padoomaut

1. N3yyeHue CMEIIaHHOTO COCITUHCHHUS PE3UCTOPOB.

2. Uzmepenne DJIC MCTOYHUKA TOKA W €T0 BHYTPECHHETO COIPO-
TUBJICHUSI.

3. HaGnrogeHue aJIEKTpOIIH3a.

MEXMPEAMETHBIE CBA3N

N3yuenue kypca ¢pusnkn 0azoBoro yposHs B 10 kiacce ocy-
IIECTBJIISIETCS C YYETOM COJIEPKATEIILHBIX MEXKIIPEAMETHBIX CBSI-
3¢l ¢ KypcaMu MaTeMaTHUKH, OWOJIOTHH, XUMHWH, reorpaduu u
TEXHOJIOTHH.

Mescnpeomemmnsie RNOHAMUA, CEAZAHHbBIE C U3YUCHUEM
Memo008 HayUHO20 NOZHAHUL: SIBICHUE, HAYYHBIU (aKT, TUITO-
Te3a, pU3ndecKas BeJIHUUYHHA, 3aKOH, TEOpUsl, HaOJII0JIEeHHEe, DKCIIE -
PUMEHT, MOAEIIMPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: peUIEHUE CUCTEMbl YypaBHEHHUMH; JIMHEWHas
¢pyskus, napaboma, runep6ona, nx rpadUKu U CBOWCTBA; TPHUTO-
HOMeTpHYeckrue (YHKIHU: CHUHYC, KOCHHYC, TAaHT'€HC, KOTAaHTEHC;
OCHOBHOE€ TPHUTOHOMETPHUYECKOE TOXKJIECTBO; BEKTOPHI U UX MHPOCK-
LMW Ha OCHU KOOPAWHAT, CIIO)KEHHWE BEKTOPOB.

Buonozus: Mmexanudeckoe NBUKECHUE B KUBOW mpupoje, qud-
dy3us, ocmoc, TEIIIOOOMEH XHUBBIX OPraHU3MOB (BHUIBI TEILIONEPE-
Jladyi, TEIJIOBOE PAaBHOBECHE), IJIEKTPUUYECKHUE SBJICHUSI B KUBOU
IIpUPOJIE.

Xumun: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB
U MOJIEKYJI, MOJIb BEIIIECTBA, MOJISIpHAsI Macca, TEIJIOBbIEC CBOMCTBA
TBEPABIX TEJI, )KUAKOCTEN U ra3zoB, JEKTPUUYECKHE CBOWCTBA MeE-
TaJJIOB, 3JIEKTPOJIUTHYECKAsT JUCCOLMALINS, TalbBaHUKA.

T'eocpagpua: BraxHOCTH BO31yXa, BETPHI, OapoMeTp, TepMO-
MeTp.

Texnonozusn: mpeoOpa3zoBaHUE IABUKECHUMU C HCHOJIB30BAaHHUEM
MEXaHHU3MOB, YUET TPEHUS B TEXHHUKE, MOIIUITHUKH, UCIIOIH30Ba-
HHUE 3aKOHAa COXPAaHEHWs MMITyJIbCca B TEXHHKE (pakeTa, BOJTOMET
" T. II.), ABUTATEJIb BHYTPEHHETO CTOPaHUsI, ITapoBasi TypOuHa, ObI-
TOBOW XOJIOAWJIBHUK, KOHAUIINOHEDP, TEXHOJIOTUN TOJYYEHHS CO-
BPEMEHHBIX MaT€pHaAJIIOB, B TOM YHCJIE HAHOMAaTEepHUalIOB, U HAHO-
TEXHOJIOTHH, JIEKTPOCTATUYECKAsl 3aIlINTAa, 3a3€MJICHUE DJICKTPO-
npuboOpoOB, KCEPOKC, CTPYUHBIN MPHUHTEP, dIIEKTPOHATrpEeBaTEIbHBIC
npubOpPHI, 3JIEKTPOOCBETUTEIBHBIE IIPUOOPHI, TaJIbBaHHUKA.
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PA3SOEN 4. SNEKTPOAVHAMUKA
Tema 3. MarHuTHOe none. INEKTPOMarHMTHaA UHAYKLMSA

ITocTrossHHBIE MarHuThl. B3anMoelicTBUE MMOCTOSHHBIX MarHUTOB.
MarnutHoe nosie. Bektop marautHoi wHAYKIMU. [IpuHUIMT cyniep-
MO3UIIMA MarHUTHBIX noJied. JInHuu MmaroHuTHOM mHAyKOuu. Kap-
TUHA JUHUH MarHUTHOW WHAYKIUU T10JIsI TOCTOSIHHBIX MarHUTOB.

MarautHoe moJjie TpoBOJHUKA ¢ TOKOM. KapTuHa NUHUN UHIYK-
MM MAarHUTHOTO MOJISI JIYIMHHOTO TIPSIMOTO TIPOBOJHHUKA U 3aMKHY -
TOTO KOJIBIIEBOTO MPOBOJHHKA, KAaTyIIKU ¢ TOKOM. OnbIT Dpcrena.
B3aumopelicTBue NpoOBOJJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ MoayJib U HallpaBJieHUE. [BHKEeHUE 3apsKEeHHON
YaCTHUIIBI B OJJHOPOJHOM MarHUTHOM noJjie. PaboTa cuiel JIopeHIia.

SIBrienue saeKTpoMarHuTHOM MHAYKUUU. IloTOok BexkTopa mar-
HUTHON MHAYKIHHU. DJIC mHAYKUIUHU. 3aKOH 3JICKTPOMArHUTHOM
nHayknuu dapanes.

BuxpeBoe snextpuyeckoe moie. I/C MHAYKIUN B NPOBOJHUKE,
JIBI/I)KyLLleMCSI l'[OCTyHaTeJ'[I)HO B O)lHOpOJIHOM MAariuTHOM II0JIC.

IIpaBuio Jlenna.

NunyktuBHOCTE. SBneHne camouaaykuuu. IJ1C caMOMHIyKIIUH.

DHeprust MarHUTHOTO MOJIS KaTyHIKHU C TOKOM.

OJIeKTpOMarHuTHOE IIOJIE.

Texnuueckue ycmpoiucmea u npaKxmuiyeckKkoe npumeHeHue: MO-
CTOSSHHBI€ MarHUTHI, JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKO-
pUTenH dIEeMEeHTAPHBIX YacTHUIl, MHAYKIIMOHHAS M€Yb.

Hemoncmpayuu
. OmeIT OpcTena.

. OTKJIOHEHHE JIEKTPOHHOTO MYyYKa MAarHUTHBIM HOJIEM.

. JIuHUY MHAYKIUU MAarHUTHOTO TIOJIS.

. BzaumopgeiictBue AByX NPOBOJHUKOB C TOKOM.

. Cuna Awmrmepa.

. HeiictBue cunel JIopeH1a Ha HOHBI PJIIEKTPOIUTA.

. SIBneHue 3JIEKTPOMarHuTHON UHAYKIMH.

. IIpaBuio Jlenna.

3aBucumocts D/JC WHAYKIIHUU OT CKOPOCTH HM3MCHEHHS Mar-
HHUTHOI'O MOTOKA.

10. SIBneHue cCaMOUHIYKIUH.

Yuenuueckuit Ixcnepumenm, j1ab6opamopHsle padoomut

1. N3yyeHne MarHUTHOTO MOJISI KAaTYHIKH C TOKOM.

2. NccnenoBanue OeHWCTBUS NOCTOSIHHOTO MAarHWTa Ha paMKycC

TOKOM.

3. HccnenoBanue SIBICHUS 3JICKTPOMAarHUTHON UHIYKITHUH.

CONOOUAWNE
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PA3SIENT 5. KOJIEBAHMA N BOJIHbI
Tema 1. MexaHU4YeCKMe M INEKTPOMarHUTHble KonebaHua

KomnebarensHas cuctema. CBoOOIHBIE MEeXaHUYECKHE KoJieba-
Husa. ['apmoHnyeckue konebanus. Ilepnon, gacTtora, aMIIuTyna
u (aza kosebanuii. [Ipy>KMHHBIA MasiTHUK. MaTeMaTUYeCKHI Ma-
SITHUK. YpaBHEHHE TapMOHHYECKUX KoJiebanwmii. [IpeBparueHue
SHEPTrUU NPU TAPMOHUUCCKUX KOJICOaHUSIX.

KonebarenpHplit kKoHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJIE-
OaHUsI B ueaJIbHOM KoOJIeOaTeIbHOM KOHTYpE. AHAJIOTHUS MEXIY
MEXaHUYCCKUMHU U AJICKTPOMATrHUTHBIMHU KoJicOanusMu. dopmyiia
TomcoHa. 3aKOH COXpaHEHUSI PHEPTHUH B HJICAILHOM KOJIeOaTelb-
HOM KOHTYpE.

IIpencraBneHue o 3aTyXarlIUX KoJieOaHHSIX. BhIHYX/I€eHHbIE Me-
xaHn4eckue kojebaHus. Pe3onaHc. BBIHyXIEHHBIE BJEKTpOMar-
HUTHBIC KOJICOaHUS.

Ilepemennsiit Tok. CuHycOWIadbHBIM II€peMEHHBIH TOK. Momr-
HOCTBH MEPEMEHHOT0 TOKa. AMIUIUTYJHOE U JeHUCTBYIOIIEe 3HaYCHUE
CHUJIbI TOKAa WU HAIPSIXKCHUA.

Tpauchopmarop. [IpousBoacTBo, nepeaada U NOTpeOICHUE DJICK -
TPUYECKON PHEPTUU. DKOJIOTHYECKHE PHUCKH NPU HPOU3BOJCTBE
anekTporHeprun. KynbTypa MCHOIb30BaHUSA 3IEKTPOIHEPTHU B MO-
BCEIHEBHOM >KHU3HMU.

Texnuueckue ycmpoucmaa u npaKkmuieckoe npumeHenue: dJeK-
TpUYECKUI 3BOHOK, T€HEPaTOP MEPEMEHHOTO TOKa, JUHHUHU 3JIEKTPO-
nepenad.

Hemoncmpayuu

1. HccnenoBanue napaMeTpoB KoJieOaTenbHOM CHCTEMBI (TIpY-

>KUHHBIN WK MaTeMaTHYeCKUH MasiTHUK).

. HaGnronenue 3atyxaromimnx KoJieOaHHU.

. UccnenoBanue CBOMCTB BBIHYXKJICHHBIX KOJICOAHUIA.

. Habnronenue pe3onanca.

. CBOOOIHBIC AJIEKTPOMATHUTHBIE KOJIeOaHUSI.

. OcimrorpaMMel (3aBUCHMOCTH CHITHI TOKA U HAIIPSHKEHUS OT
BpPEMEHH) ISl DIICKTPOMATrHUTHBIX KOJIeOaHUH.

. Pe3onaHc mipu mocienoBaTeIbHOM COSTMHCHHUH PE3UCTOpa, Ka-

TYIIKA THOYKTUBHOCTHA U KOHJICHCATOpA.

8. Mojenb JTUHUU BJIEKTpOoNepeaayn.

Yuenuueckuit Ixcnepumenm, j1ab6opamopHsle padoomut

1. HccaemoBaHme 3aBUCHMOCTH MepHUOAa MalbIX KonebaHuil rpy-
3a Ha HUTHU OT JJIMHBI HUTHU U MAacCChI Tpy3a.

2. HccnenoBaHue IIEPEMEHHOTO TOKa B IIEMH W3 ITOCIEIOBATEIIb-

HO COCIWHEHHBIX KOHACHCATOpPa, KATYIIKH U PE3UCTOpa.

oOULhWN

\I
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Tema 2. MexaHU4YeCKHe M 3NEKTPOMAarHMTHbIE BOJIHbI

MexaHu4YecKre BOJHBI, yCI0BUs pacnupoctpanenus. [lepuon. Cko-
pPOCTh pacnpocTpaHeHHUs U JjInuHa BOJIHBL. [lomrepeynsle n npo1oib-
HbIE BOJHEBIL. THTepdepeHnns n nudpakunss MEXaHHIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. BricoTa ToHa. TemOp
3ByKa.

DJeKTpOMarHuTHBIE BOJHBI. YCIOBUS H3JIyY@sI BJeKTpoMar-
HUTHBIX BOJIH. B3anMHas opueHTanus BEKTopos E, B, VB anmexTpo-
MarHuTHOH BoJiHe. CBOMCTBa 2II€KTPOMarHUTHBIX BOJIH: OTpaXke-
HUE, NpeJIOMJICHUE, NOoJsIpHu3anus, nudpakmnus, nHTephepeHIIns.
CKOpPOCTBH 3JI€KTPOMarHUTHBIX BOJIH.

[Ikana siekTpoMarHUTHBIX BOJH. [IpuMeHeHuMe 3jekTpomar-
HUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpyHIMOBI pagUOCBsI3U U TEJIEBUIEHUs. Pannomokanus.

DIeKTpPOMarHUTHOE 3arpsi3HEHUE OKPY Kalollel cpelbl.

Texnuueckue ycmpoicmea u npakmuieckoe npumeneHue: My-
3bIKAJIbHBIE MHCTPYMECHTHI, YJIbTPa3BYKOBasi AHMArHOCTHUKa B TCXHU-
K€ U MeIuLHWHE, paaap, pagjuoIlpHUEMHUK, TEJIECBU30p, aHTCHHA,
tenedpon, CBU-neys.

Hemoncmpayuu

1. O6pa3zoBanue U pacIpoCTPaHEHHUE NONEPEUHBIX U MPOIOIb-

HBIX BOJIH.
2. KoneoOmromieecss TeJNO KaK UCTOYHHUK 3BYKa.
3. HaGniogeHue oTpakeHHs U NPEIOMIICHUS MEXaHUIECKUX BOJIH.
4. HaGnroaenue nHTepPepeHIUU U TUPPAKIINHT MEXaHUISCKUX
BOJIH.

5. 3BykoBOI1 pe3oHaHC.

6. HaOnronenue CBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aM-
IUTUTYJIOW M 9acCTOTOM KOJeOGaHui.

7. UccnenoBaHnue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH: OTPa)KeHHUE,

npeoMIIeHHE, OoJIsIpU3anus, Andpakius, nHTepepeHIIHs.

Tema 3. OnTuKa

T'eomerpuueckas ontuka. IlpsMonuHeHOE pacnpoCcTpaHEHUE
CBETa B OOAHOPOAHOU cpene. JIyu cBera. ToueuHBIN HUCTOUYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHHus cBera. [locTpoeHne n3o-
Opa’keHUI B ILIOCKOM 3€pKalie.

IIpenomitenre cBeTa. 3aKOHBI IPEIOMIICHHUS CBeTa. AOCOIIOTHBIMN
nokaszarenb npensomieHus. IlomHoe BHyTpeHHee oTpakenue. I[lpe-
JIETBHBIA YyTOJI TTOJTHOTO BHYTPEHHETO OTPaKEHUS.

Hucniepcust cBera. CHoXHBIH coctaB Oenoro cBera. ILlBer.

CoOwuparomue U pacceuBaromue JuH3bl. ToHkas nmH3a. Pokyc-
HOE PACCTOSIHME M ONTHYEeCKas cwmiia TOHKOW auH3bl. IlocTpoeHme
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U300pakKeHU B COOMpPAIOIIUX M pacCEeHBaOMIUX JUH3ax. Dopmyia
TOHKOM IHUH3BI. Y BEIWYCHHUE, JaBacMOC JINMH30M.

Ilpenenbl TPUMEHUMOCTH T€OMETPUUYECKON OITHKHU.

BounoBas ontuka. Matepdepenius ceera. KorepeHTHbIE HCTOYHU-
Kd. Y citoBHs HaOJIOIEHNUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEep(depeH-
I[MUOHHOM KapTHHE OT ABYX CUH(A3ZHBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknus ceera. JAudpakunoHnHas pemérka. YcioBue HaOIo-
JICHHUST TJIaBHBIX MAaKCHUMYMOB MHpPH MaJ€HUU MOHOXPOMATHYECKOTO
CcBeTa Ha JUPPAKIIMOHHYIO PEHIETKY.

Tlonsapuszanus ceera.

Texnuueckue ycmpoucmea u npaKkmuideckoe npumeHenue. 09Ky,
nyma, goTroarmapar, IPOSKIITUOHHEBIN arapar, MUKPOCKOTII, TejIe-
CKOII, BOJIOKOHHAsI ONITUKA, TU(paKIIMOHHAS PEIIETKA, TIOJISIPOUI.

HMemonucmpauyuu
IIpsimonuHEHOE pacIPOCTpPaHEHUE, OTPAKCHUE W IIPEIOMIIC-
Hue cBeTa. ONTUYSCKHUE MPUOOPHI.

[TonHoe BHyTpeHHee oTpakeHue. MoJielib CBETOBO/IA.
HccnenoBaHue CBOMCTB M300paKCHUU B JIMH3aX.

Momenn MUKPOCKOITa, TeJIeCKOoIIa.

HaOmronenue nHTEepdEpeHIIUN CBETA.

HaoOmonenue qudpakiuu ceera.

Habnronenne gucnepcuu cBeTa.

ITonydeHnue cnekTpa C MOMOIIBIO MTPU3MBI.

. [lonyuenune cnekTtpa ¢ NOMOIIbIO AU(PPAKIIHMOHHONW PEHIETKH.
10 HaOnronenue nonsipu3any cBeTa.

Yuenuueckuii Ixcnepumenm, nadopamopusie paéomol
1. M3mepeHnune nokas3aTeisi IPEJIOMIICHHUS CTEKJIA.

2. HccnemoBanue CBOMCTB M300paKEHUNW B JIMH3aX.

3. HaGmronenue aucriepcuu CBeTa.

PA3[EN 6. OCHOBbI CMELMA/IBHON TEOPUM OTHOCUTENBHOCTY

I'panunbl TpUMEHUMOCTH KJIaCCUYECKOW MexaHUKH. llocTynartsl
CHeUAIBHON TEOPUH OTHOCHUTEIBHOCTH: WHBAPHUAHTHOCTH MOIYJIA
CKOPOCTH CBE€Ta B BaKyyMe, MNPHUHLIHUII OTHOCHUTEIBHOCTH OHWHH-
IITEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U CO-
KpaImieHue JJINHBI.

DHEpPrusi 1 UMITYJIbC PEIIITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C 9JHEPTHUEH U UMITYJILCOM PEIIITUBUCTCKON JYacTH-
Obl. DHEPTHUS TOKOSI.

=

CENOOAWN
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PA3JIEN 7. KBAHTOBAA ®U3UKA
Tema 1. JneMeHTbl KBaHTOBOM OMTMKMU

®otonsl. Popmyna [Inanka cBsA3M dHEpTHUH (POTOHA C €r0 YacTO-
TOW. DHEPTHUsl U UMITyJIbC (POTOHA.

OtkpeiTHe U ucciaenoBanue porosdpdexra. OnsiTel A. I'. Crosero-
Ba. 3akoHbI poTtordpdekra. YpaBHeHUEe DWHINTEHHA s GoTodDdek-
Ta. «KpacHas rpanuna» gporodddexra.

Jasnenue ceera. OnbeiTel I1. H. JIeOGenena.

XuMHU4deckoe JIelicTBUE CBEeTa.

Texnuueckue ycmpouicmea u npakmudeckoe npumenenue: $o-
TOAJIEMEHT, (POTOATYHK, COJTHEUHAasi OaTapesi, CBETOIHNO.

HMemonucmpauyuu

1. ®oroarddekT Ha ycTaHOBKE C IIMHKOBOW IUTACTUHOM.

2. UccnenoBaHue 3aKOHOB BHelTHero ¢otosddexra.

3. CBeronuon.

4. ConHeuHas Oarapes.

Tema 2. CtpoeHune aToMa

Mopens atroma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO
o-dactull. IlnanerapHas moxenes aroma. lloctynarsel bopa. M3ny-
YeHHE U IOrJIoNeHne (POTOHOB NPH IIepeXoJe aToMa C OJHOTO YPOB-
Hs dHepruu Ha Apyroil. Buasl cnektpoB. CrieKTp ypOBHEH 3HEPTruu
aroMa BOJOpOJa.

BonnoBrie cBoiicTBa yactul. Bomusl ae bpoitns. Kopmoyckynsp-
HO-BOJIHOBOU IyaJIU3M.

CHOHTaHHOE U BBIHYXICHHOE H3IIyUYCHUE.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHnenue. Crek-
TpaJdbHBIN aHATN3 (CIIEKTPOCKOII), JJa3€ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu

1. Monenb onbita Pesepdopaa.

2. OmnpenerneHre JUIMHBI BOJIHBI Jla3epa.

3. HabGmroneHue TUHEHYATHIX CIICKTPOB U3ITYYCHHUSI.

4. Jlazep.

Yuenuueckuit 3xcnepumenm, 1a60pamopHuslie padoomaul

1. HaGmro neHne MMHeH9aToro CrieKkTpa.

Tema 3. AToMHOe agpo

DKCHEepUMEHTHI, TOKA3bIBAIOIINE CIIOKHOCTh CTpoeHus siapa. Ot-
KpBITHE pagnoakTUBHOCTH. OnbITEI Pesepdopaa mo onpeneireHuro
cocTaBa paguoOaKTHUBHOro m3inydeHus. CBoiicTBa anbda-, 6eTa-, ram-
Ma-Hu3aydeHus. Bnusiane pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBEL.
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OTtkpeITHE IPOTOHA U HeWTpoHA. HyknnoHHas monens sapa I'eizen-
Oepra—UIBanenko. 3apsin sinpa. MaccoBoe yucio siapa. M30Torsl.

Anbda-pacrian. DIEKTPOHHBINH M ITO3UTPOHHEIN Oera-pacnai.
TI'amMma-u3nydyeHue. 3aKOH pagMOaKTUBHOIO pacnana.

DHeprus CBsI3M HYKJIOHOB B siape. SnepHsie cuibl. JedekT mac-
CHI sapa.

AnepHble peakniuu. /leneHue U CUHTE3 siAep.

Snepnbiii peaktop. TepmosinepHsii cunTe3. [IpoOnemsr u nep-
CHEKTUBHI SIIEPHOM DHEPreTUKU. DKOJIOTUUECKHE AaCHEKTHI sIIepHOM
3HEPreTHKU.

OnemMeHTapHble yacTUIbl. OTKPBITHE MO3UTPOHA.

Metobl HAOMOASHUS U PETUCTPAIINU DJISMEHTAPHBIX YaCTHII.

dynnameHTaIbHBIE B3auUMOJIeHCTBUs. EQuHCTBO (uznyeckoi
KapTUHBI MHpa.

Texnuueckue ycmporicmea u npakmuyeckoe npumeHeHue: N0-
3UMeTp, Kamepa BunbcoHa, siIepHbI peakTop, aToOMHasi boMoa.

Hemoncmpayuu

1. Cu€TYnK MOHU3HUPYIOUINX YACTHII.

Yuenuueckuit 3xcnepumenm, nadoopamopHusie padomol

1. MccaenoBaHue TPEKOB YaCTHIL (11O TOTOBBIM (poTorpadusim).

PA3JEN 8. 3NTEMEHTbI ACTPOHOMUI
N ACTPOPU3NKU

Oramnel pa3BuTtus actpoHomuu. IlpukinagHoe u MHUPOBO33pEHUE-
CKO€ 3HauYeHHE aCTPOHOMUH.

Bup 3B€3nHoro Heba. Co3Be3nusi, sipkue 3BE3NBI, IJIAHETHI,
HUX BUIHUMOE JIBHOKCHHE.

CoitHeuyHas cucreMa.

Comuiie. ConmHeyHass akTUBHOCTbh. McTtounuk sHepruu CoiHIIa
u 3BE34. 3BE3BI, X OCHOBHBIEC XapaKTepuCcTUKku. Jmarpamma
«CIIEKTPAIbHBIA KJIACC — CBETHUMOCTB». 3BE3IBI TTIaBHOW MOCIIENO-
BaTCIIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHUMOCTB» IS 3BE3]
TJIaBHOW TMOCIIeOBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. Co-
BpPEMEHHBIE IMPEJICTABICHUS O MPOUCXOXKASHUU U dBorronuu ConH-
a 1 3BE31. DTamnbl >XKU3HU 3BE3.

Mneunslii [TyTe — Hama I'anaktuka. [losnoxxeHue u ABUKEHUE
Comana B ["amakruke. Tune!l ragsaktuk. PagrnorajakTUKy U KBasa-
pbl. UEpHEBIE OBIpHI B sIApax rajlaKTUK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xabo6na. Pazberanue
ranakTuk. Teopust bonemoro B3peiBa. PEeIMKTOBOE N3JIydeHHUE.

MacmraOHas crpykrypa Bcemennoii. MeraranakTuka.

Hepeménnasie npoOieMbl aCTPOHOMUH.
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Yuenuueckue naonrooenusn

1. HaGnroneHuss HEBOOPYXXEHHBIM TIJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MNPHIOXKECHUN Ui ONpEAeleHUs MOJIOKEHUS
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3-
nust CeBepHOTro HoJymapusl U sipKue 3BE3NbI.

2. HabOmonenust B teneckon JlyHsl, minaner, MiegHnoro [lyrtwu.

OBOBLLAMLLIEE NMOBTOPEHUE

Ponp ¢u3uku B aCTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYE-
CKOM, COIMaAIbHOW M 3THYECKOW cdepax NesTeIbHOCTH 4YeJIOBEKa;
POJb U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMCHHOW HAy4YHOM Kap-
TUHE MHUpa; POJIb (PU3UUECKON TEOpHU B (GOPMHUPOBAHHUU MPESICTAB-
JICHU#W O (U3UYSCKOU KapTUHE MHpa, MECTO (DU3UUYCCKON KapTHUHBI
MHpa B OOIIeM psiIy COBPEMECHHBIX €CTCCTBCHHO-HAYYHBIX IIPE]I-
CTaBJICHUI O MPUPOE.

MEXMPEAMETHBIE CBA3N

N3zyuenue kypca ¢puzuku 6a3oBoro ypoBHs B 11 kiacce ocyuiect-
BJISIETCS C YUYETOM COAEPIKATEIbHBIX MEXIIPEAMETHBIX CBA3€EM C Kyp-
caMu MaTeMaTHUKH, OMOJIOTHH, XUMHUH, reorpady U TEXHOJIOTHH.

Mescnpeomemmnsie ROHAMUA, CEAZAHHbBIE C U3YUECHUEM
Memo008 HayuHOz0 NO3HAHUA: SIBIC€HUE, Hay4HbIH (axT, THu-
noresa, ¢pusuydeckasi BeJIUYHHA, 3aKOH, TEOPHUs, HAOJIIOJICHUE, DKC-
HEPHUMEHT, MOJACIUPOBAHUE, MOAECIb, U3MEpPEHUE.

Mamemamuka: peELICHUE CUCTEMbl YPaBHEHUM; TpPUIOHOME-
TpUYecKHe (PyHKIHUHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC; OCHOB-
HOE€ TPUTOHOMETPHUUECKOE TOXIECTBO; BEKTOPHI U UX MPOEKIUU Ha
OCH KOOPIHHAT, CJIOKEHHE BEKTOPOB; MPOU3BOJHBIE 3JIEMEHTAPHBIX
¢bynkmii; mpu3HaKd MOJOOHsS TPEYTrOJIbHUKOB, OIpPEIeSICeHHE IUIO-
AU TJI0CKUX Guryp u oObéma te.

Buonozua: >nekrpuieckre ABJIEHUS B KUBOW IpUpOAE, KOJe-
OaTenbHBIE ABUKEHUS B )KMBOI HNPHUPOIE, ONITUYECKUE SIBJICHUS B
’KUBOM IpUpOJAE, NTEHCTBUE paguallui Ha )KUBBIE OPTaHU3MBI.

Xumusn: cTpOCHHE aTOMOB M MOJIEKYJI, KpPUCTAJLUINYECKasi CTPYK-
Typa TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUSI KPUCTAIIINIECKOMN
PEWETKH, CIIEKTPaJIbHBIN aHaIU3.

T'eozpagpus: maranTHBIE TOTFOCA 3€MITH, 3aJI€5KM MAarHUTHBIX Py,
(porocréMKa 3eMHOM MOBEPXHOCTH, IPEACKA3aHUE 3eMIICTPSICCHUH.

Texnonozus: TMHUN 3IIEKTPOIIEpead, TeHEpaTOp IIEPEMEHHOTO
TOKa, JIEKTPOABHUTATEN b, MHIYKIINOHHAS TI€9b, paaap, paauoIpH-
EMHUK, TEIICBU30p, aHTeHHa, TejedoH, CBU-neus, MpOeKITMOHHBINA
arrapar, BOJOKOHHAsI ONITHKA, COJTHEYHasi Oarapest.
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TEMATWYECKOE NMNAHUPOBAHUE

10 KIACC (68 u)

TemaTnyecKui
0JI0K, TEMA

OcHOBHOe colep:xaHue

OcHOBHBIE BUAbI ICATCJIbHOCTH y-mumxcal

PA3JEJ 1. ®DU3UKA U METOAbI HAYUYHOT O ITIO3HAHUA (2 4)

duzuka u METOAbI
HAY4YHOTO ITO3HaHUS
(29

duszuka — Hayka o npupoze. Hayunsle
METOJIbI TTO3HAHWS OKPYIKAIOIIEero MUpa.
Ponp skcriepuMeHTa M TEOpHH B IIpoliecce
MO3HAHUS TIPUPOIBI. DKCIIEPUMEHT

B (pusuke.

MonenupoBaHue GU3NIESCKUX SIBICHUN U
npoueccoB. Hayunsle runoressl. dusznue-
CKHE 3aKOHBI U Teopuu. I paHuIbl npume-
HUMOCTH (pru3nyecKknx 3akoHoB. ITpuHIIMIT
COOTBETCTBHUSI.

Ponp 1 Mecto ¢usuku B GopMHUPOBAHUU
COBPEMEHHON Hay4HOH KapTHHBI MHUPA,
B IIPAaKTUYECKON NEATEILHOCTH JIOJEH

PaGora B rpyrmmne no nogroToBke KOPOTKHX CO-
o61eHnit 0 poi U Mecte (PU3UKUA B MPAKTH-
YEeCKOH JesITeIbHOCTH JIIOICH.

OcBoeHHEe OCHOBHBIX TPUEMOB PabOTHI ¢ IUd-
poBoii maboparopueil o puzmke

! TIpu paspaborke paGoueli TPOrpaMMBbI B TEMATHYECKOM TUIAHUPOBAHHUHU JOJKHBI OBITH YITEHBI BO3MOKHOCTH HCIIOIE-
30BaHMS SJICKTPOHHBIX (LIM(POBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBIIIIOIIMXCS y4eOHO-METONMYECKUMH MaTepHajlaMu
(MyJIBTUMEIHITHBIC TIPOTPAMMBI, JJICKTPOHHBIC YUYCOHHKH M 3aJa4HHUKH, DJIICKTPOHHBIC OHOIMOTEKH, BUPTyaJIbHBIC Jia-
GopaTopuu, UIPOBBIC MPOTrPAMMBI, KOJJICKIHH IHGPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PeaU3yIOMINX JUIAKTHYCCKUC
Bo3mokHOocTH UKT, comeprkaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 0Opa30BaHUU.




9€

ewwedlodu senoged

Ilpooonocenue

TemaTnyecKkui
010K, TemMa

OcHOBHOeE colep:xaHue

OcCHOBHBIE BUABI ACATCJIBbHOCTH YYAIIUXCH

PA3JEJ 2. MEXAHHUKA

(18 u)

Knnaematnka
Gy

Mexanundyeckoe nBuxeHue. OTHOCUTEb-
HOCTh MeXaHW4ecKoro ABrkeHus. Cucrema
orcuéra. Tpaekropus.

TTepemernienune, CKOpOCTh (CpeIHsIsI CKO-
pOCTh, MTHOBEHHAsI CKOPOCTH) M YCKOpEHHE
MaTepUaJIbHON TOYKH, WX IMPOEKIIMH Ha OCH
cucteMsl KoopauHat. ClioXkeHHe nepemenie-
HUH U CIOXKEHHE CKOPOCTEM.

PaBHOMEepHOE 1 paBHOYCKOpEHHOE
npsiMoJInHeiiHoe nBrkenue. ['paduku
3aBUCHUMOCTH KOOPJAUHAT, CKOPOCTH,
YCKOPEHHUsI, IyTH U NepeMEILEeHUs
MaTepUaIbHON TOYKH OT BPEMEHH.
CBoboaHoe mageHue. Y CKOpeHue CBOOOHO-
To MaJcHUs.

KpuBonuneiinoe npmxenue. JIBukeHue ma-
TEPHUAIBHOI TOYKHU IO OKPY>KHOCTH C MO~
CTOSIHHON MO MOJYJIIO CKOPOCTHIO. YTiOBas
CKOpOCTbB, JIMHENHAasi cKopocThk. [leprnon

M yactora obpameHus. LleHTpocTpeMHuTeNb-
HOE yCKOPEHHE

IIpoBenenue skcnepuMeHTa: U3yUYE€HUE HepaB-
HOMEPHOI'O JBUKEHUsI C LIEJIbIO OIpPEIEIICHUs
MTHOBEHHOH CKOPOCTH; HCCIEIOBAHNE COOTHO-
[ICHUS] MEXIY HYTSIMH, NIPOWIECHHBIMH TEJIOM
3a M0CJIe0BaTEeIbHbBIC paBHBIE IPOMEXYTKH
BPEMEHH IIPH PaBHOYCKOPSHHOM IBVDKCHHU

C Ha4aJIbHOI CKOPOCTHIO, PABHOU HYIJIIO; U3yde-
HHE JBWKEHUS IIapUKa B BI3KOM >KUJIKOCTH.
OOBbsiCHEHHE OCHOBHBIX IIPUHIIUIIOB IEHCTBUA
TEXHUYECKHUX YCTPOMCTB, TAKMX KaK: CIUAO-
METp, LIENHbIE U pEMEHHBIE NIepelaul JBUXKE-
HUSI; U yCJIIOBUN MX 6€30I1aCHOr0 MCHOJIb30Ba-
HUsI B TIOBCEIHEBHOM >XKU3HU.

Pemrenne pacu€THBIX 3a7ad ¢ SABHO 3aJJaHHOU
(uznyeckoii MOZIENIBIO C UCIOJIB30BAaHUEM OC-
HOBHBIX (DOPMYJI KHHEMATHKH.

ITocTpoenue u aHanu3 rpadUKOB 3aBUCHUMO-
cTel KHHEMaTUYEeCKUX BEJIMYUH OT BPEMEHH.
Pacnio3naBanue GU3NYSCKHUX SIBICHHN B y4eO-
HBIX ONBITaX U OKPY’KaIoIeH >KM3HU: paBHO-
MEPHOE U PAaBHOYCKOPEHHOE IPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOAHOE TTaICHHUE TEJ, JBUXKE-
HHUE M0 OKPY>KHOCTH.
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Omnncanne MeXaHHMYECKOTO IBHXKEHUS C UC-
MOJIL30BaHNEM (PU3UUECKUX BEJIMIUH: KOOP-
IWHAaTa, IyTh, IIEpEeMelIeHne, CKOPOCTh, YCKO-
peHwue.

Pa6Gora B rpynmax npu INTaHUPOBAaHUH, IIPOBE-
JIEHUW W WHTEPHIpEeTalu Pe3yIbTaTOB ONEBITOB
¥ aHAJIM3€ JTOMOJHHUTEIIFHBIX UCTOYHUKOB HH-
popmarmu o Teme

Junamuka

(7 @)

ITpuannn orHOCHUTEeNEHOCTH [ amuies.
IlepBrlii 3akoH HeroTona. MHepLinanbHbIe
CUCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpunnun cynepmnos3u-
muu cui. Bropoii 3akon HeroToHa Aj1st ma-
TepualbHOU TouKHu. Tperuii 3akoH Hreroto-
Ha JUIsI MaTepHUaJIbHbIX TOUYEK.

3aKOH BCEMUPHOTI'O TsiroreHus. Cuia Tsike-
ctu. IlepBass kocMHu4eckass CKOPOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec rtena.
Tpenue. Bunbl TpeHust (IIOKOsI, CKOJIBXKE-
Husl, KadeHus1). Cuna tpenus. Cyxoe Tpe-
Hue. Cuia TpeHUs! CKOJIBXKEHUsSI U cuJia
Tpenwust okosi. Koadduiment TpeHus.
Cuta COnNpOTHUBIICHUS IIPU ABHXKEHUH TeIa
B )KMJKOCTH HJIM Tase.

IloctynatenbHOE M BpamaTeIbHOE JIBUXKE-
HHE abCOIIOTHO TBEPAOTO Tea.

MOMEHT cuIIBI OTHOCHUTEIIFHO OCH Bpalle-
Hus. Ilnedo cunbl. YciaoBUs paBHOBECHS
TBEPAOTO TEJA

ITpoBenenue sKcriepuMeHTa: UCCIISIOBaHUE
3aBHUCUMOCTH CHJI YIPYT'OCTH, BO3HHKAIOIIUX
B IIPY>KHHE U PE3UHOBOM 00paslie, OT UX
nedopmanuu; U3ydeHne IABHXKEHUsI Opycka
110 HAKJIOHHOMW MJIOCKOCTH; UCCIEN0BaHUE
yCJIOBHII paBHOBECHUsI TBEPAOTO Tejla, UMEO-
LLIETO OCh BpAIIECHUS.

OO6BsicHeHHE 0OCOOCHHOCTEH PAaBHOMEPHOTO U
PaBHOYCKOPEHHOI'0 MPsSMOJUHEHHOro JBUXKe-
HHSI, CBOOOJHOTO IaJICHUS TeJl, IBMKECHUS

0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB HpI0TOHa,
3aKOHA BCEMHUPHOI'O TSITOTEHUSI.

OOBsICHEHHE OCHOBHBIX MPUHLMIIOB ICHCTBUS
TEXHUYECKHUX yCTPONCTB, TAKUX KaK IMOIIINII-
HUKH.

OOBsiCHEHHE JBMXCHHSI UCKYCCTBEHHBIX CITYT-
HHUKOB.

Pemienue pacu€THbIX 3ajad ¢ SIBHO 3aJlaH-
HOUM (pu3MUecKoil MOAEIBIO C HCITOIB30Ba-
HHEM OCHOBHBIX 3aKOHOB U (GOpMyI] JAuHA-
MUKH.
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OcCHOBHBIE BUABI ACATCJIBbHOCTH YYAIIUXCH

PacriosnaBanne ¢usnyueckux sBJICHUH B yueO-
HBIX ONBITaX M OKPY>KaloIeH >KU3HU: HHEP-
ST, B3aUMOJAEHUCTBHE TEJI.

AnHann3 GU3NYECKUX IPOLIECCOB W SIBICHUH

C MCITOJIb30BAaHUEM 3aKOHOB U IIPHUHIIUIIOB:
3aK0H BceMHupHoOTO TsiroteHus, |, 11 u Il
3aKOHBI HBIOTOHA, IPUHIININ CYTIEPITO3UIINH
CHWJI, TIPUHIIUI PAaBHONPABHOCTH HUHEPIIHAIb-
HBIX CHUCTEM OTCuéTa

3aKoHbI COXpaHCHUS
B MCXaHHUKE

(6 1)

HMmnynsc MaTepuaabHOI TOUKHU (Tena),
CHUCTEMBI MaTE€pHUaIbHBIX ToYeK. IMITyIibc
CHJIBI U U3MEHEHUE UMITyJIbca Teaa. 3aKOH
COXpaHEHUsI UMITyJIbca. PeakTuBHOE NBU-
JKEHHUE.

Pabora cuibl. MOITHOCTD CHITBI.
Kunernueckas sHeprust MaTrepruajIbHONH TOY-
ku. Teopema 06 U3MEHEHUN KUHETHICSCKOU
SHEPrUu.

IlorennmanbsHast sHeprusi. [lorennmanbHas
SHEpPTHs YNnpyro nedhOopMHPOBAHHON IMPY>KH-
Hbl. [loTeHnmanbpHas >Heprus Tena BOIU3n
MOBEPXHOCTH 3E€MIIH.

IloTennmanbeHble W HEMTOTECHIHAIBHBIC
cwibl. CBsI3b paOOTHI HEMOTEHIIMAIBHBIX

IIpoBeneHue SKCIIEpUMEHTa: U3y4eHHue adco-
JIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX
OJIMHAKOBBIX HUTSHBIX MasiTHUKOB; UCCJIE10-
BaHHE CBS3M PabOThI CHUJIBI C U3BMEHEHHUEM Me-
XaHUUYECKOIl SHEPruu Tena Ha MpUMEpPE pacTsi-
SKEHUSI PE3NHOBOIO XKIyTa.

Pemrenne pacu€THBIX 3a7a4 C sIBHO 3aJaHHOMI
(uznyeckoii MOZIEINIBIO C UCIIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U (OPMYJI TUHAMHKH

U 3aKOHOB COXpPaHEHUS.

PemieHue xadyecTBEHHBIX 3a/a4 C ONOPOM Ha
U3y4deHHBIE B pazjaeiie «MexaHHKa» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS.
Onncanne MEXaHUYEeCKOro ABMKECHUS

C HCHOJIL30BaHHEM (DU3HUUYCCKHUX BEIHMYHH:
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CHJI C UBMEHEHHUEM MEXaHUYECKOM SHEPIruu
CHCTEMEI TeJl. 3aKOH COXpaHEHWSI MEeXaHH-
YEeCKOU PHEPIruu.

VYupyrue u Heynpyrue CTOJIKHOBEHUS

UMIIYJILC T€JIa, KWHETUYECKasl SJHEPIusl, Mo-
TEeHUMAJIbHAsl DHEPIrusi, MEXaHU4YecKasl pabo-
Ta, MEXaHUYECKask MOIIHOCTb.

AHamm3 GU3NYECKUX ITPOLIECCOB U SIBICHUMI

C HCIIOJIb30BAHUEM 3aKOHA COXPaHEHUs MeXa-
HUYECKOM SHEPIUH, 3aKOHA COXPAHEHUS UM-
ImyJisca.

OOBsicHEHNE OCHOBHBIX MPHHIUIIOB JICHCTBUA
TEXHUYECKHX YCTPOMUCTB, TAKUX KaK: BOJO-
MET, KONEP, NMPY>KUHHBIA MUCTOJIET.
OOBsiCHEHHE IBUKEHUS PAKET C OMOPOii Ha
N3y4eHHbIC (PU3NUEeCKHe BETUYHUHBI U 3aKOHBI
MEXaHUKH.

Hcnonp30BaHuE NMpU IOATOTOBKE COOOIIEHUI
O IIPUMEHEHNH 3aKOHOB MEXaHUKHU COBPEMEH-
HBIX HTHPOPMALMOHHBIX TEXHOJIOTUH JJIs I10-
HUCKa, CTPYKTYPUPOBAHUs, HHTEPIIPETALIUNA

U OpeacTaBIeHUsI MHOOPMAIIUH, KPUTHYECKHI
aHaJNU3 NojlydaeMol nHdopManuu

PA3JEJ 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOAUHAMUKA (24 4)

OCHOBBI
MOJICKYJISIPHO-
KUHETHYECKOM
TEOpUU

(9 )

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHE-
TU4YECKON Teopur. BpoyHOBCKOE IBUKEHUE.
Huddyzus. Xapakrep ABUIKSHUS U B3aH-
MOJICHCTBUSI YacTUll BeulecTtBa. Moaenu
CTPOEHHUS Ia30B, )KUJAKOCTEN U TBEPABIX TEI
U OOBSICHCHHE CBOWCTB BCIIECTBA HA OCHOBE
3THUX Moaenei. Macca mornekys. Konnue-
cTBO BemecTBa. [loctostnaast ABorampo.

IIpoBenenue 3xcnepuMeHTa: onpeacicHue
MaccChl BO3/IyXa B KJIACCHOM KOMHATe Ha OCHO-
BE U3MEpPEHU 00BbEMa KOMHATHI, JaBICHHUS

U TeMIIepaTyphl BO3AyXa B HEH; UCCIIeJOBaHUE
3aBUCUMOCTH MEXy MapaMeTpaMH COCTOSHUS
pa3pexkeHHOTO Tra3a.

OOBsiCHEHHE OCHOBHBIX NPHUHIIUIIOB JCHCTBUIA
TEXHUYECKHX YCTPOUCTB, TAKUX KaK: TSPMO-
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OcCHOBHBIE BUABI ACATCJIBbHOCTH YYAIIUXCH

TerstoBoe paBHOBecue. Temrieparypa u eé
m3mepenue. llIkama remneparyp Llenscus.
Mopens naeansHOTO Taza. OCHOBHOE ypaB-
HEHHE MOJISKYJIIPHO-KHHETHYSCKON TEOpHH
HASABHOTO Taza. AOCOIOTHAsT TeMIlepaTy-
pa Kak Mepa cpeJlHell KHHETHUECKOH SHep-
THUH TEIUIOBOTO JABMYKSHUS YacTHIl raza. ['a-
30BbI€ 3aKOHBI. Y paBHeHHE MeHgeeeBa—
Kaneiipona. 3axkon /lanbpToHa.
M3onpoueccel B naeanbHOM ra3e ¢ MOCTOSH-
HBIM KOJIMYECTBOM BellecTBa. I padudueckoe
OpeacTaBJICHUE U30IIPOLIECCOB: U30TEpMa,
u3oxopa, uzobapa

METp U 0apoMeTp; U YCIIOBHH UX 0€30MacHOTO
HUCTIOJIB30BAHUSI B ITOBCEIHEBHOM JKU3HHU.
Pacrio3naBanne pU3NIEeCKUX SIBJICHUN B y4eO-
HBIX ONBITaxX U OKpY>KaroIiel >ku3Hu: quddy-
3us1, OPOYHOBCKOE JIBHIKCHUE.

OmnucaHue TEIUIOBBIX SIBJICHUM C MCIIOJIb30Ba-
HHAEeM (QU3HYECKUX BEJIMYHUH: JaBJICHHE Tras3a,
TeMIrepaTrypa, CpeIHsisi KHHeTHdecKasl SHep-
T'Usl XaOTUYECKOT 0 ABUYKEHUSI MOJIEKYII, CPElI-
HEKBaJlpaTU4Hasi CKOPOCTb MOJIEKYJI.

AHanm3 GU3NYECKUX IPOLECCOB U ABJICHUH

C HUCIMOJB30BAHUEM MOJIEKYISIPHO-KMHETHYE-
CKOU TEOPHUH CTPOEHMUSI BEIIECTBA, Ta30BbIX
3aKOHOB, CBSI3U CpEJIHEeH KHHETUYECKOH 3Hep-
TUH TEIJIOBOT'O JBUKEHUSI MOJIEKYJI ¢ abco-
JIIOTHOHM TeMIlepaTypou.

Pemrenne pacy€THBIX 3a71a4 € SIBHO 3aJaHHOMI
(uznyeckoii MOAEIIBIO C UCIIOJIB30BAHUEM OC-
HOBHBIX nonoxxkennit MKT, 3akoHOB u dopmyn
MOJIEKYJISIDHOM (PU3UKH.

PaGoTa B rpymnmax Inpu IJIAaHUPOBAaHHUU, IIPOBE-
JEHUU Y WHTEPHPETAIUHU PE3yIbTaTOB OMBITOB
U aHAJIN3€ JOMOJIHUTEIHHBIX HCTOYHUKOB WH-
dopmaruu 1Mo Teme
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OCHOBBEI
TEPMOJTUHAMHUKI

(10 1)

TepMmonmHamudeckasl cucremMa. BHyTpeHHsIs1
SHEPTHUS] TEPMOJIUHAMUYECKONH CUCTEMBI U
crioco0ObI e€ m3MeHeHus. KonmndecTBo Temino-
ThI 1 paboTa. BHyTpeHHsIST SHEpTrysi OHO-
aTOMHOTO HUJCaIbHOTO Ta3a. Buabl Temniormne-
peradu: TerIoNMPOBOHOCTh, KOHBEKITHS,
H3IydeHHe. YienabHas TeIUIOEMKOCTH Belle-
ctBa. Konmn4ecTBO TEMIOTHI MpU TEIionepe-
nade.

TTonsitne 06 anmadbaTHOoM mnporiecce. [lep-
BEII 3aKOH TEPMOJIMHAMUKU. [IpruMeHeHne
EepPBOTO 3aKOHA TEPMOIHMHAMHKH K U30IIPO-
neccam. ['padudeckast HHTEpHpeTanus pa-
OOTHI raza.

Bropoii 3akon TepmonuHamuku. HeoGpatu-
MOCTh IPOLIECCOB B MPHUPOJIE.

TermnoBeie MamuHbl. [IpuHIMNEL eficTBUSA
Teru1oBbIX MamuH. [Ipeobpa3zoBaHust SHEp-
ruu B TerioBbiXx MamnHax. KIT/[ TerutoBoit
mamusbl. [ukia Kapuo u ero KIT/1. Dkomno-
TUYecKre nNpoOIeMbl TeIIOIHEPTESTUKHU

[IpoBeneHNE YyIEHNUECKOTO KCIIEPUMEHTA: U3-
MEpEHHUE yAEJIbHON TeINIOEMKOCTH BEIlECTBA.
OO0OBsiCHEHHE OCHOBHBIX NPUHLHIIOB JIEHCTBUS
TEXHUYECKHX YCTPOWCTB, TaKNX KaK: JIBUTA-
TeJIb BHYTPEHHETO CrOpaHUs, OBITOBOM XOJIO-
JOWIBHUK, KOHIUIINOHEP; U yCIOBUH NX Oe3-
ONaCHOTO UCITOJIB30BAaHUSI B ITIOBCETHEBHOM
>KA3HH.

Ornrcanne U3y4YeHHBIX CBOMCTB TEJ U TEIUIO-
BBIX SIBJICHHUH C HCITOJIb30BaHHUEM (U3HYSCKUX
BEJIMYMH: JaBJICHUE ras3a, TeMmliepaTrypa, KOJIH-
YEeCTBO TEIUIOTHI, BHYTPSHHSISI SHEprHs, pabdo-
Ta rasa.

Pemenue pacu€THBIX 3a/1a4 C SIBHO 3a1aHHOH
(uznyeckoii MOAENIBIO ¢ UCIIOIIB30BAHUEM OC-
HOBHBIX 3aKOHOB U (pOpPMYJI TEpPMOIMHAMUKH.
Pemenue kauecTBEeHHBIX 3a/a4 C OIIOPOIi Ha
U3y4eHHBbIE B pa3jaere «MoueKyisipHas Gusn-
Ka U TEPMOJIMHAMHKAa» 3aKOHbI, 3aKOHOMEP-
HOCTH U (pU3HYECKHUE SIBICHUS.

Pabora B rpymnmnax npu aHaJm3e JONOIHUTENb-
HBIX UCTOYHHMKOB MH(GOPMAIMU 1O TEME

ArperaTHbIe
COCTOSIHUS BeIleCTBa.
dazoBble nIEPEXOabI
G w

TlapooOpa3oBanve u koHaeHcanus. Mcnape-
HHUE U KuneHue. AGCOIIIOTHAsE U OTHOCH-
TeJbHasl BJIAXKHOCTh Bo3ayxa. HaceleH-
HbI map. Y aenapHas TeroTa mapoobdpaso-
BaHUs. 3aBHCHMOCTH TEMIIepaTypsbl
KHUIICHUS OT JaBJICHHA.

IIpoBeneHne >KCrIepUMEHTa: U3MEPEHHE OTHO-
CUTENIbHOU BJIAXKHOCTHU BO3JyXa.

OOBsicCHEHHE OCHOBHBIX IIPUHIIUIIOB ACHCTBUS
TEXHHUYECKHX YCTPOMUCTB, TAKUX KaK: TUTPO-
METP U IICUXPOMETP, KAJTTOPUMETP; U YyCIIOBHUIA
nx 06e30MacHOro0 HUCIOJIB30BAHUSI B ITIOBCEIHEB-
HOMU >KHU3HHU.
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Trépnoe Teno. Kpucrammmaeckue n amopgd-
HBIE TeJIa. AHU30TPONNSI CBOMCTB KpHUCTAI-
noB. JXXunkwme kpucrtammisl. CoBpeMeHHEBIe
Marepuaisl. [InaBnenne n kpucraumsa-
must. Y nenbHast Teruiora ruiasiieHus. Cy-
Onmmarnmys.

YpaBHeHUe TenaoBoro GanaHca

OnucaHue NPUHLIMIIOB MOJIYYSHHUsI COBPEMEH-
HBIX MaTepHajioB, B TOM YHCJIE HaHOMaTepHa-
JIOB.

Pemrenne pacdy€THBIX 3a/1a4 C SIBHO 3aJaHHOMN
(u3nUeckoil MOIENBIO C UCIIOIB30BAaHUEM
YpaBHEHHs TEILUIOBOTO OajlaHca.

PerreHne Ka4eCTBEHHBIX 33/1a4 C OMIOPOH Ha
W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3H-
YEeCKHe SIBJICHUS IO TeMe.

PacnosnaBanue GU3NIECKUX SBJICHUN B yueo-
HBIX ONBITaX U OKPYIKAIOIISH XHU3HU: Aedop-
Manust TBEPABIX TEJI, HArPEBaHHUE U OXJIAXKIe-
HHUE TeJl, U3MEHCHHE arperaTHbIX COCTOSTHUMN
BEILIECTBA U OOBSICHEHHE UX Ha OCHOBE 3aKO-
HOB ¥ (DOPMYJI MOJICKYJISIPHOH (DU3UKH.
Hcnonp3oBanne HHOOPMAIIMOHHBIX TEXHOJIO-
Uil [UTsT HOMCKA, CTPYKTYPHUPOBAHUS, MHTEP-
MPETAaIH U PEACTABICHUST MHOOPMALIUH ITPH
MOATOTOBKE COOOIIICHNH O IPUMEHEHHH 3aKO0-
HOB MOJIEKYJSIPHOM (DU3UKH U TEPMOINHAMU-
K{A B TEXHHUKE U TEXHOJIOTHSIX

PA3JIEJ 4. DJEKTPOIUHAMMKA (22 u)
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DneKTpocTaTHKa

(10 1)

DOnexTpu3anus Tea. DJIEKTPUIESCKUN 3a-
psin. JIBa Buaa SJIeKTPHYIECKUX 3apsiIOB.
IIpoBomHWKH, TUIIEKTPUKH U ITOIYIIPOBO-
JHUKH. 3aKOH COXPaHEHUs DJICKTPUIECKO-
ro 3apsiza.

Bzanmoneiicteue 3apsinoB. 3akoH Kynona.
ToueuHBIil PJIGKTPUYECKUM 3apsaa. Diek-
Tpudeckoe noJse. Hanpsoxk€HHOCTD 3JIeKTpH-
YeCKOro ToJsl. [IpuHIUIT cynie prno3uimmu
INEeKTpUUecKuX noJiel. JInaun HanpsokEH-
HOCTH JIEKTPUYIECKOTrO MOJIS.

PabGotra cuit 31eKTpOoCTaTHYEeCKOro MOoJIsl.
ITorennuan. Pa3zHocTe moTeHInanos.
ITIpoBOAHUKH U IUAIAEKTPUKU B JIEKTPOCTa-
TUYECKOM MoJie. JlusaeKkTpudeckasl IpoOHU-
a€MOCTb.

OnexTpoéMkocTh. KonaeHcarop. Daexrpo-
€MKOCTBh IUIOCKOTO KOHJIEHCAaTOpa. DHepTus
3apsKEHHOT0 KOHJIEHcaTopa

IIpoBeneHne SKCIEpUMEHTA: U3MEPEHHE JJIEK-
TPOEMKOCTH KOHJZIEHCATOpA.

OO0OBsiCHEHHEe OCHOBHBIX ITPUHIIUIIOB JSHCTBUS
TEXHUYECKUX YCTPONCTB U TEXHOJIOTHH, Ta-
KHUX KaK: 3JIEKTPOCKOIL, DJIEKTPOMETP, DJICK-
TpOocTaTH4YEeCKas 3alllyTa, 3a3€MJICHUE DJICK-
TponprOOpPOB, KOHASHCATOP, KOIHMPOBAILHBIN
anmnapart, CTpyHHBIN OIPUHTEP; U YCIOBUM HUX
6e30macHOro NMPUMEHEHUST B IIPaKTHISCKOMN
>KU3HH.

Pemienne pacu€THbIX 3a71a4 C SIBHO 3aJlaHHOMN
(uznyeckoii MOZENIBIO C UCIIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U (hOPMYJI 3JIEKTPOCTA-
THKH.

Pemenune kauecTBEHHBIX 3a1a4 C ONOPOI Ha
N3y4EHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U HU3HU-
YECKHUE SIBJICHUS 110 TeMe «DIEKTPOCTATHUKAY.
Pacno3znaBanue pU3NYECKUX SIBJICHUU B yueO-
HBIX ONBITAX U OKPY>KAIOWIEH KU3HU: DJICK-
TpU3aLMs TeJ, B3AaUMOJCHCTBUE 3apsiJIOB;

U OOBSICHEHHUE UX Ha OCHOBE 3aKOHOB U (op-
MYJ 3JE€KTPOCTATHKH.

OnucaHue U3y4YCeHHBIX CBOWCTB BeILlECTBA

W 3JICKTPUYECKUX SIBJICHHIH C HMCHOJIB30BAaHHEM
(usznyeckux BEIMYMH: SJIEKTPUYESCKUI 3apsij,
HanpsHKEHHOCTH 3JIEKTPUYECKOTO ITOJISI, T10-
TEHLHAaJI, pa3HOCTh IMOTCHIIUAJIOB, JICKTPO-
EMKOCTb.
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OcHOBHOeE colep:xaHue

OcCHOBHBIE BUABI ACATCJIBbHOCTH YYAIIUXCH

AHanu3 (QU3HYECKUX IPOLECCOB U SIBICHMI

C UCIIOJIL30BaHMEM (U3UYECKHX 3aKOHOB: 3a-
KOH COXPaHEHMs DJIEKTPHIECKOTO 3apsa, 3a-
koH Kynona.

Pa6ora B rpynmnax npu aHajan3e JOMOIHUTEb-
HBIX HCTOYHUKOB MH(OpPMAIIUHU U ITOATOTOBKE
COoOO1IeHUI O MPOSIBJIEHUHN 3aKOHOB DJIEKTPO-
CTAaTHUKH B OKPY>KAIOIIEH »KU3HU U ITPUMEHE-
HHM UX B TEXHUKE

TTocTostHHBII

BJ'IGKTpI/I‘{eCKI/Iﬁ TOK.

Toku B pa3IM4HBIX
cpenax
12 v)

DJIEeKTpUYECKUI TOK. YCIIOBUS CyLIECTBOBa-
HUsI DIIeKTpUudeckoro Toka. Mcrounuknu
Toka. Cuina Toka. IlocTosiHHBIN TOK.
Hanpspxenune. 3akon Oma 111 yyacTka
L.

DJIeKTpUYECKOE CONPOTHUBJICHUE. Y IEJIbBHOE
CONpOTHUBJIEHUE BellecTBa. [locneqoBarens-
HOE, MapajlyIeIbHOE, CMEIIAaHHOE COEIUHE-
HHUE MPOBOJHUKOB.

Pabora anexTpudeckoro Toka. 3akoH J[»xo-
yinss—Jlennia. MOIHOCTh 3JIEKTPUUECKOTO
TOKa.

3/1C u BHyTpEeHHEE COMPOTUBJICHUE UCTOY-
HUKa ToKa. 3akoH OMa 1JIs1 MOJTHOU (3aM-
KHYTOI) 3JyIeKTpudeckoi renu. Koporkoe
3aMBbIKaHHE.

IIpoBeneHne sKCHEpHUMEHTA: U3y4YEeHHUE CMe-
IIAHHOTO COEIMHEHUsI PE3UCTOPOB; U3MEpPE
Hue DJ1C ncrouyHuka ToKa U €ro BHYTPEH-
HEro CONIPOTHUBIICHUS; HAOJIIOAEHUE 3JIEKTPO-
u3a.

OOBsICHEHHE OCHOBHBIX IPUHLMIIOB IEHCTBUS
TEXHUYECKHUX YCTPONUCTB U TEXHOJIOTUH, Ta-
KHUX KaK: aMIepMeTp, BOJIBTMETP, peocTar,
HCTOYHHUKHU TOKA, JIEKTPOHATrpeBaTEIIbHbIC
pUOOPBHI, 3IEKTPOOCBETUTEIbHBIE NPUOOPHI,
TEPMOMETP COINPOTHUBJICHUS, BAKYyMHBIH IH-
0Jl, TEpPMHUCTOPHI U (HOTOPEZUCTOPHI, MOTYIIPO-
BOJIHUKOBBIN J110/1, TAJIbBAHUKA; U YCIOBUU
nx 6€3011acHOr0 MPUMEHEHHUS B IIPAKTUIECKOM
SKU3HU.
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ONeKTpOHHAasl MTPOBOAUMOCTD TBEPIBIX Me-
TaJUIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS Me-
TaJUIOB OT TeMiepaTypbl. CBEpXIIpOBOIH-
MOCTb.

DJIeKTpUYECKHUii TOK B BakyyMe. CBoiicTBa
3JIEKTPOHHBIX ITYYKOB.

TTonmynpoBognuku. CoOCTBEHHast U IIpUMecC-
Hasl MPOBOJUMOCTH ITOJIYIIPOBOJHHUKOB.
CpoiictBa p—n-nepexona. [lomymposoaau-
KOBBIE MPUOOPEI.

DeKTpUYecKU TOK B pacTBOpax M paciuia-
BaX 3JIEKTPOJIUTOB. DJIEKTPOIUTHUIECKAS
auccouuanysi. DJIEKTPOJIU3.
DnexTpuyeckuil Tok B razax. CaMmocTo-
ATEJIBbHBIM 1 HECAMOCTOATENBHBIA pa3psi.
Monnus. Ilnazma

Pemienne pacu€THBIX 3ajJla4 C SIBHO 3aJlaHHOU
(PU3UYIECKON MOJEIBIO C MUCITOJIb30BAHUEM OC-
HOBHBIX 3aKOHOB U (popmyir Tembl «IlocTosH-
HBIA 2JIEKTPUUECKUIH TOKY.

PacriosnaBanne ¢usmyueckux SIBIICHHUH B y4eO-
HBIX ONBITaX U OKPY>KaroUIeil )KU3HU: DJIEK-
TpUUYeCcKasi MPOBOAUMOCTb, TEILUIOBOE, CBETO-
BOC, XUMHYECKOE, MarHuTHOE NCHUCTBUS TOKa.
AHanu3 3JeKTpUYECKUX SIBJICHUH U mpolec-
COB B IEMSIX IMOCTOSIHHOT'O TOKA C HCITOJIh30Ba-
HHUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
MOCJIEAOBATEIIBHOI'O U ITapajlIeIbHOIO COenu-
HEHHUsI NPOBOJHHUKOB, 3aKOH Joyis—
Jlenua.

OrnucaHue N3y4YEeHHBIX CBOMCTB BEILIECTB U
3JIEKTPUYECKUX SIBJICHUI C UCHIOJIB30BAaHUEM
(pU3UUECKUX BEJIUYUH: JICKTPUUCSCKUH 3a-
psia, cuia TOKa, 3JIEKTPUYECKOE HampsiKe-

HUE, DJIEKTPUYECKOE CONPOTHUBJICHHUE, Pa3-
HOCTB noTeHnua’los, DJ1C, padora Toka,
MOIIIHOCTh TOKA.

Hcnonp3oBanue nHPOPMAIIMOHHBIX TEXHOIO-
THI 15 TIOUCKa, CTPYKTYPUPOBaHUsI, HHTEP-
OpETALNH U TIPEACTABICHUST HHDOPMALIUH MTPHU
HOJITOTOBKE COOOIIICHUIT O TIPUMEHESHUH 3aKO-
HOB IIOCTOSIHHOT'O TOKa B TEXHHKE U TE€XHOJIO-
THUSIX

Peseps (2 4)
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PA3AEJ 4. DJJEKTPOANHAMMUMKA (11 u)

MarnuTtHoe noiJe.
DJIeKTpOMarHuTHas
naayKnus (11 )

ITocTosiHHBIE MarHuThl. Bzanmoneiicteue
TMOCTOSTHHBIX MarHuToB. MarHUTHOE MoJe.
BekTop MmaruutHOM nHAyknuu. [puHiun
CYIIepHO3UIINN MarHUTHBIX NoJiel. JImanuu
MarHuTHoW MHayknuu. Kapruna nuani
MarHuTHOW WHIYKIIHHU TTOJISI TIOCTOSTHHBIX
MarHuTOB.

MarauTHoe nose NpPOBOJHUKA C TOKOM.
Kapruna nuHMii MHOYKOIMHM MarHUTHOTO
MOJIsI JJIMHHOTO TPSMOTO MPOBOAHUKA

U 3aMKHYTOI'O KOJIbLIEBOI'O IPOBOJIHUKA,
KaTywWKu ¢ TokoM. OneIT Dpcrena. Bzaumo-
JIelCcTBUE NPOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJIb U HallpaBJI€HHUE.
Cuna JlopeHna, e€ MOoayJib U HaIpaBJICHUE.
JBu>keHune 3apsHKEHHON YacTHULIBI B OOHO-
poaHOM MarHUTHOM nojie. PaGora cuiibl
Jlopenna.

SIBnenne 3J1eKTPOMAarHUTHON MHAYKIIUH.
IToTok BekTOpa MarHUTHON UHIYKIIUH.

O 1C uHIYKIHH. 3aKOH dJI€KTPOMAarHuTHOU
unaykuuu dapanes.

Buxpesoe snexrpuueckoe none. IC un-
OYKIIUA B MPOBOJHUKE, JABIDKYIIEMCS IIO-

IIpoBenenne skcnepnMeHTa: U3ydSHHUE Mar-
HHUTHOTO TTOJIsI KaTYIIKHA C TOKOM; HCCJIeIoBa-
HHE JISHCTBUS ITOCTOSTHHOTO MarHuTa Ha pam-
KY C TOKOM; UCCJIEIOBAaHHUE SIBJICHUS DJIEKTPO-
MarHUTHOW WHIYKITAH.

OO0BsiCHEHHE OCHOBHBIX NMPUHIIUIIOB ASHCTBHUS
TEXHUYECKHUX YCTPONCTB, TAKUX KaK: MOCTO-
SIHHBIE MarHUTHI, SJIEKTPOMATHUTHI, 3JI€KTPO-
ABUraTellb, YCKOPUTEIN 3JIEMEHTAapHBIX Ya-
CTUIL, THAYKIIHUOHHAsI M€Yb; U YCIOBUU HX
0€30I1aCHOT0 IIPUMEHEHHUs B IPAKTHYECKOM
SKU3HH.

Pemienne pacu€THBIX 3agay Ha NMPUMEHEHHE
popmysr Tembl «MarHuTHOE I0JIe. DJICSKTPO-
MarHUTHAasl HHIYKLIUSD).

Penrenne kauecTBEeHHBIX 3a7a4 C ONOPOl Ha
HU3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3U-
4yeCKHe SIBJICHUSI TeMbl « MarHUTHOE IoJIe.
ONEeKTpPOMAarHUTHAsT WHIYKIIHSD).
OnpeneneHyue HaIpaBJICHUsI BEKTOPA HHIYK-
IIUM MarHUTHOTO IO/ IPOBOJHUKA C TOKOM,
cwiisl Amrnepa u crinbl JlopeHma.
PacnioznaBanune pU3NISCKUX SIBJICHUU B y4eO-
HBIX OIBITaX U OKPY>Karomiel >KU3HU: B3aNMO-
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CTYIaTeIbHO B OJHOPOAHOM MAarHUTHOM
mnoue.

IIpasuno Jlenna.

MHIyKTUBHOCTD. SIBJICHHE CAMOMHIYKIHH.
3/1C caMOUHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KaTYIIKH C TO-
KOM.

DIEeKTPOMarHuTHOE TOJIe

AeficTBHE MarHUTOB, JIEKTPOMarHuTHAsT MH-
MYKIHST, NeHCTBUE MAarHUTHOTO I10JISI Ha MPo-
BOJTHUK C TOKOM U JIBHDIKYIITUICS 3apsii.
AHanu3 3JIEKTPOMarHuTHHIX SIBJICHHH C HC-
IOJI30BAaHWEM 3aKOHa DJIEKTPOMAarHUTHOW WH-
JYKIIHAH.

Onuncanve N3y4eHHBIX CBOWCTB BEIIECTB U
SJISKTPOMAarHUTHBIX SIBJIEHHI C NCHOJIB30Ba-
HHUEeM (QU3HYECKUX BEIIMYWH: WHIYKIIHST Mar-
HUTHOTO IIOJIs1, cujla AMiepa, cuna JlopeHna,
HHAYKTUBHOCTH KaTYIIIKW, YHEPTHs JISKTPH-
YECKOI'0 ¥ MarHUTHOTO IOJIeH

PA3JIEJI 5. KOJIEBAHUS U BOJIHBI (24 1)

MexaHudecKkue u
3JICKTPOMATrHUTHbBIE
kosneGanust (9 u)

KonebarenpHas cucrema. CBoOOIHBIE Mexa-
HUYECKHE KoJjieOaHus. "apMoHnyeckue Ko-
nebanus. Ilepuon, yacrora, aMIInTy1a u
¢aza konebanmii. [Ipy>KUHHBIN MasiTHUK.
MaremaTudeckuii MasiTHUK. Y paBHEHHE
rapMoHHYecKux kosnebanuii. [IpeBpamienne
SHEPruu IIPpU rapMOHUYECKUX KOJICOaHUSIX.
Komnebarenbubiii koHTYp. CBOOOAHBIE DJICK-
TPOMarHUTHBIE KOJICOaHUs B UACaTIbHOM
KOJIeOaTeIIbHOM KOHTYpE. AHAJIOTHSI MEXKIY
MEXaHUYE€CKHMHU U 3JICKTPOMAarHUTHBIMH
Kkosiebanusimu. @opmyita TomcoHa. 3akoH
COXpaHCHUs SHEPTUH B HJICAIILHOM KoJieOa-
TEJILHOM KOHTYPE.

IIpoBegeHne SKCIEpUMEHTA: UCCIEIOBaHUE 3a-
BHCHMOCTH II€pPHOia MAJIBIX KOJIEOaHU rpy3a
Ha HUTHU OT JUIMHBI HUTH U MaccChl Ipy3a; uc-
cieg0oBaHUE IMIEPEMEHHOIO TOKa B LEMH U3 I10-
clIeOBaTEIbHO COEINHEHHBIX KOHAEHCATOPA,
KaTyIIKH U Pe3UCTOpA.

OO0bsiCHEHHE OCHOBHBIX MPUHIIUIOB ASHCTBUSI
TEXHUYECKHUX YCTPOMCTB, TAKUX KaK: 3JIEK-
TPUUECKHI 3BOHOK, T€HEpaTOpP NEPEMEHHOTO
TOKa, JIMHHUH 3JIEKTpoIepeay; U YCIOBHUM UX
6e30MacHOro NpPUMEHEHHUsI B IIPaKTHUYECKOM
>KU3HU.

Pemienne pacuy€rHbIX 3a7a4 C SIBHO 3aJlaHHON
(uznyeckoii MOJIENIBIO C UCIIOJIB30BAHUEM OC-
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TIpencraBienne o 3aTyXarouX KOJICOaHH-
siX. BeIHYyXJIeHHBIe MeXaHn4decKre Kojieba-
Husl. Pe3oHanc. BeIHy>X€HHBIE 2JIEKTPO-
MarHuTHBIE KOJICOaHUsI.

IlepemennsIit Tok. CHHYCONTANBHBIN TIEpe-
MEHHBIH TOK. MOIITHOCTB IIEPEMEHHOI0 TO-
Ka. AMIUIMTYIHOE U JIEHCTBYIOIIEEe 3HAUe-
HHE CWJIbl TOKa U HaIIPsOKESHUS.
Tpancdopmarop. [IpousBoacrso, nepenaya
U TIOTpeOJICHNE DJISKTPUISCKON SHEPrUH.
DKOJIOTMYECKHE PUCKU NPU IIPOU3BOJICTBE
asiekTposHeprun. KynbTypa HCIIOIb30BaHUSA
3JIEKTPOIHEPIUH B IOBCEAHEBHOM XU3HU

HOBHBIX 3aKOHOB U (pOPMYIJI, ONKUCHIBAFOIIIHX
MEXaHHUYECKHE U JJICKTPOMArHUTHBIC Kojeba-
HUSL.

OrnucaHue U3YYCHHBIX MEXaHHYECKHUX H DJICK-
TPOMArHUTHBIX KOJEOaHH# C MCIOJIb30BaHHEM
$U3UUECKUX BEJIMYHH: IEPUOJI U 4aCTOTa KO-
nebaHWii, amrunTyaa u ¢gasza koyiedbaHUid, 3a-
PsiI ¥ cuJla TOKa B MPOLIECCE TAPMOHHYECKHUX
2JIEKTPOMArHUTHBIX KOJIeOaHHIA.

Perienne kadeCTBEHHBIX 3a71a4 C OMOPOI Ha
U3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH, OITUCHI-
BaFOIIME MEXaHUYSCKHE U IJICKTPOMAarHUTHBIC
KOJIeOaHusl.

Pa6ora B rpynmnax npH IIaHUPOBaHUU, IPOBE-
JICHUH U UHTEPIPETALNH PE3yJIbTATOB OIbI-
TOB, M aHAJIN3E JOMOJHHUTEIBHBIX HCTOYHUKOB
uHpopMau o TemMe

MexaHudeckue u
3JIEKTPOMATHUTHbBIE
Bouibl (5 4)

MexaHHU4eCKHE BOJIHBI, YCIOBHS PacIpo-
crpanenus. [Tepuon. CkopocTh pacnpocTpa-
HEHUs ¥ JUIMHa BOJIHBL [lonepeyHble

Y IpoAoabHBIC BOHBL. THTEepdepeHus

" qudpaKus MEXaHUYSCKHUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKOCTh 3ByKa.
Beicora Tona. TemOp 3ByKa.

OO0BsICHEHHE OCHOBHBIX IIPUHIIUIIOB ASHCTBUS
TEXHUYECKHUX YCTPOUCTB U TEXHOJIOTHH, TAKUX
KaK: My3bIKaJIbHbIE€ HHCTPYMEHTHI, yIbTPa3By-
KOBasl IUArHOCTHKAa B TEXHUKE U MEIUIINHE,
panap, paguONIpUEMHIK, TEJIEBU30D, AaHTEHHA,
Tenedon, CBU-tieub; u ycioBuii ux 6e3orrac-
HOT'O IIPUMEHEHUSI B IIPAKTUYIECKOMN >KU3HH.




1920w TT—0T "YINEND

6v

DJIEKTPOMArHUTHBIC BOJIHBL. Y CJIOBHUS H3IY-
YEeHUS JICKTPOMAarHUTHRIX BOJIH. B3anmAas
opueHTalus BeKTopoB E, B, v B anekTpo-
MarHuTHOM BoyiHe. CBOMCTBA dJIeKTpoOMar-
HUTHBIX BOJIH: OTPpa’K€HUE, IPEIJIOMIICHHUE,
ToJIsIpU3aIvst, udpaxims, HHTepdepeH-
1usi. CKOpOCTH AJICKTPOMAarHUTHBIX BOJTH.
[IIkaia 3J1eKTpOMarHuTHEIX BOJTH. [Ipume-
HEHHUE DJISKTPOMAarHUTHBIX BOJIH B TEXHUKE
U ObITY.

TIpuHIMTBI paJTHOCBSI3U U TEJICBUICHUSI.
Panuosokarys.

DJIeKTPOMarHUTHOE 3arps3HEHUE OKPY Karo-
el cpeasl

PerieHre pac4€THBIX U KAYECTBEHHBIX 3a/1a4
C OIOPON HA U3yYEHHBIC 3aKOHBI U 3aKOHO-
MEPHOCTH, OIHCHIBAIOIINE PACTIPOCTPAHEHUE
MEXaHUYECKUX U DJIEKTPOMATrHUTHBIX BOJIH.
Vcnonp3oBanre nHGOPMAITMOHHBIX TEXHOJIO-
THH [J1s1 TIOUCKA, CTPYKTYPHUPOBaHUsI, HHTEP-
[PETAINH U TIPEICTABIICHUSI HH(OOPMAIIUH ITPH
IIOJArOTOBKE COOOILEHMIT 00 UCITOJIL30BAHNU
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
VyacTue B TUCKYCCHUH 00 AJIEKTPOMarHUTHOM
3arpsi3HEHUH OKPY KaIOIIeH Cpelbl.

PaGora B rpymnnax MnpH IUIAHUPOBAHUU, IIPOBE-
JICHUU Y WHTEPHpPETAlUH PEe3yNbTaTOB OMNBITOB
M aHaJIM3€ OOIMOJIHUTEIBHBIX UCTOYHHUKOB MH-
dpopmaruu 1o Teme

Omnruka (10 q)

I'eomerpuueckas onruka. [Ipsmonuneiinoe
pacnpocTpaHeHHEe CBETa B OJJHOPOJHOM cpe-
ne. TouyeuHblli UCTOYHUK cBeTa. Jlyd cBera.
OTtpaxeHue cBeTa. 3aKOHBI OTPAXKECHUSI CBE-
Ta. [TlocTpoeHre n300pakeHUil B MIOCKOM
3epKare.

IIpenomnenue ceera. 3aKOHBI IPEJTOMIICHUS
cBeTa. AOCOJIIOTHBIA TTOKa3aTesb IMpesioMIIe-
Hust. [lonmHoe BHyTpeHHee oTpakenue. [1pe-
JIEIBHBIN yroJl MOJIHOIO BHYTPEHHEro oTpa-
SKEHUS.

Hucnepcust cBera. CloXHBII cocTaB 0enoro
ceera. LlBer.

IIpoBeneHue skcriepuMeHTa: HaOJIIOIEHUE JuC-
IIEPCUM CBETA; U3MEPEHUE ITOKa3aTelsl Ipe-
JIOMJIEHMS CTEKJIa; UCCIIEJOBAaHUE CBOMCTB
U300paKeHU B JINH3AX.

OOBsICHEHHE OCHOBHBIX MPUHLMIIOB ICHCTBUS
TEXHUYECKHUX YCTPOUCTB U TEXHOJIOTUH, Ta-
KHMX KaK: OYKH, JyIa, ¢poTroarnmnapar, MIpoeK-
IIUOHHBII anmnapaTt, MHKPOCKOII, TEJIECKOII,
BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAs PEIIéT-
Ka, MOJISIPOU/; U yCIOBUIH NX O€30MacHOTO
OPUMEHEHUS B IPAKTHIECKON >KU3HH.
Pemienne pacu€rHbIX 3a7a4 C SIBHO 3aJaHHOMN
(uzmyeckoii MOZENIBIO ¢ UCIOJIB30BAHUEM OC-
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CoOwuparomnue U pacCEHuBAFOIINE JIMH3EI.
Touxkast mua3za. POKYCHOE pacCTOsTHUE U
oITHYecKasi cujia TOHKoM JTuH3bI. [TocTpoe-
HUE U300pa’keHUIl B COOUpPArOIINX U pacce-
HMBarOIMNX JIMH3aX. DopMyJira TOHKOU JIMH-
3bl. YBEJIMUCHHUE, JaBa€MOe JIUH30M.
IIpenensl MPUMEHUMOCTH T€OMETPHUISCKON
OIITHKH.

BomnoBast ontuka. Untepdepennus ceera.
KorepentHble MCTOYHHKHU. Y CIOBHSI HAOIIO-
JSHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP-
¢depeHIIMOHHOIT KapTUHE OT ABYX CHH}Aa3-
HBIX KOT€PEHTHBIX UCTOYHHUKOB.
Hudpakuus ceera. Judpakuunonnas pemér-
Ka. YcIJIoBHE HAOJIOJICHUS TJIaBHBIX MAKCH-
MYMOB [P HaJeHUU MOHOXPOMATHYECKOTO
cBeTa Ha AU(PPAKIIUOHHYIO PEIIETKY.
Ilonmsipuzanus cBera

HOBHBIX 3aKOHOB U (DOPMYJI T€OMETPHIECKOM
ONTHKHU.

ITocTpoenne u onrcanue U300pakeHMs!, CO3-
JaBaeMOT0 TNIOCKHUM 3€pPKajIOM, TOHKOH JIMH-
30M1.

Pacrnio3naBanne GU3NYECKUX SIBJICHUI B OITBI-
TaxX U OKPY KAIOIIECH YKHU3HH: MPIMOIIMHESHHOE
pacrpocTpaHeHHe CBeTa, OTpPakeHHE, IPeIoM-
JieHue, uarepdepeHns, Tudpaxnust U moJsi-
pu3aius cBera, JUCIIEPCUs CBETA.

AHann3 ONTHYECKHUX SIBJICHUM C UCIIOJIB30Ba-
HHMEM 3aKOHOB: 3aKOH IPSIMOJIMHEHHOr o pac-
IIPOCTPAHEHUsI CBETA, 3aKOHBbI OTPA)XKEHUs CBe-
Ta, 3aKOHBI IIPEJIOMJICHUSI CBETA.

OnuncaHue ONTUYECKUX SIBJISHUI C UCIIOIb30-
BaHHEM PU3UUECKUX BeTUInH: (OKYyCHOE pac-
CTOSIHME U ONTHYEeCKasl CHUJIa JIMH3bI

PA3JEJ 6. OCHOBBI CIIEIMAJIbHOM TEOPUU OTHOCHUTEJBbHOCTH (4 u)

OcuoBbl CTO (4 u)

I'paHu1Ibl IPUMEHUMOCTH KJIACCUYECKOH
MexaHuKHU. [locTynaTel cnenuanbHOMN
TEOPHUHU OTHOCHTEIIFHOCTH: WHBAapPHUAHTHOCTH
MOZYJIsI CKOPOCTH CBETa B BaKyyMe,
OPUHIIAN OTHOCHTEIIBHOCTH DWHINTEHHA.

Pemienue kauecTBEHHBIX 337a4 C ONOPOU Ha
U3y4YeHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3H-
yeckue sBiIcHU 110 TeMe «OcHoBel CTO».
Hcnionp3oBanue MHGOPMAITHOHHBIX
TEXHOJIOTHH IJIs1 TOMCKA, CTPYKTYPHUPOBAHUS,




1920w TT—0T "YINEND

1S

OTHOCUTENBFHOCTh OTHOBPEMEHHOCTH. 3a-
MeEJUICHUE BPEMEHU U COKpAILlCHUE NJIUHBI.
DHeprusi 1 UMILYJIEC PEISTTUBUCTCKON Ja-
CTHILIBI.

CBs13b MacCHhI C DHEpPrUeil 1 UMITYJIbCOM pe-
JIATUBUCTCKON 4acCTULIBI. DHEPIUsl IIOKOs

WHTEPIIPETALUNA U IIPEACTABICHUS
nH(}pOpMAaINK TIPU ITOATOTOBKE COOOIEHUN
O TpaHHIIaX NPHUMEHHMOCTH KJIACCHYECKOM
MexaHuKu u ocHoBax CTO

PA3AEJ 7. KBAHTOBASI ®U3UKA (15 u)

DeMeHTbl KBaHTO-
Boii onrtuku (6 9)

dotonbl. Popmyina I[lnanka cBsI3M 2HEPruu
(dorona c ero uacroroil. JHeprus u
uMITyabc GoToHa.

OTkpeITHE U HccaenoBanue ¢oroddodekra.
Ombitel A. I'. CroneroBa. 3akoHbI $OTO-
s¢dekra. YpaBHeHHE DUHINTEHHA JIIS
dporordpdexra. «KpacHast rpanuna» ¢oro-
addekra.

Jaenenune ceera. OnbiTel [1. H. JleOenena.
Xumuueckoe IeicTBUE CBETa

OOBsICHEHHE OCHOBHBIX MPHHIIUIIOB JICHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
¢oTorremenT, GOTOTATUHK, COTHETHAS
Oarapesi, CBETOAUO; U YCJIOBUH UX Oe3omac-
HOT'O IIPUMEHEHHUS B IPAKTUYECKOM KU3HU.
Pemenne pacu€THBIX 3a/ad ¢ SIBHO 3aJaHHOM
(uznyeckoii MOIEINIBIO C UCIIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJ KBAaHTOBOH
OIITHKH.

Pemenune kauecTBEHHBIX 3a/1a4 C OIIOPOH Ha
U3y4YCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH KBaHTO-
BOI1 ONTHKHU.

PacriosznaBanne ¢usnyueckux sIBJICHHUH B y4eO-
HBIX ONbITaX: (POTOIEKTPUIESCKU IPPeKT,
CBETOBOE JIaBJICHHE.

OnucaHue HM3YyYCHHBIX KBAHTOBBIX SIBJICHHI

W IPOLIECCOB C MCHOJIB30BaHUEM (U3NUYECKHX
BEJIMYMH: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHBI M YaCTOTa CBETa, YHEPIHsl U UM-
nyisc GoToHA
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Crpoenune atoma
(49

Monens atoma Tomcona. OnbiTel Pe3ep-
dopna o paccessauro A-gactur. Ilmanerap-
Has Mozenb aroma. IToctynater Bopa.
Wznydenne n ormomenne GOTOHOB IpH
nepexoJie aToMa C OJHOTO YPOBHSI SHEPTHUH
Ha apyroil. Bunel cnektpos. CnekTp ypoB-
HEeW >HepruM aToma BOAOpOAaA.

BoaHoBEIe cBo¥cTBa yacTull. BoJIHEI 1€
Bpoitnsa. KopnyckyssipHO-BOJIHOBOM aya-
JIU3M.

CIIOHTaHHOE U BBIHYXIEHHOE H3JIydeHUE

TIpoBeneHue 3KCriepuMeHTa: HAOIIONCHUE JIU-
HeW4yaToro crnekTpa.

OOBsICHEHHE OCHOBHBIX ITPUHITUIIOB JICHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: CHEK-
TPOCKOII, J1a3ep, KBAaHTOBBIH KOMIBIOTEP;

M YCJIOBHI X 6€30I1acHOr0 MPUMEHEHUST

B IIPaKTUYECKOH KU3HU.

Pemenne kauecTBEeHHBIX 3a/1a49 C OIOPOU Ha
HU3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3H-
yecKue sIBJIeHUs Mo TeMe «CTpOoeHHe aToMay.
Pacno3naBanue (GU3NYSCKHUX SIBJICHUU B y4eO-
HBIX OITBITaX: BOBHUKHOBCHHE JIMHCHYATOTO
CIIeKTpa.

AHanmu3 KBAaHTOBBIX IPOLIECCOB U SBJICHUU

C UCIIOJIb30BaHUEM IIOCTyJIaTOB bopa

ATOMHOE SIpO
G w

OKCHEPUMEHTHI, I0Ka3bIBAIOIINE CIOXK-
HOCTb CcTpoeHus sifipa. OTKpBITHE paguoOaAK-
tuBHocTtu. OnbIiThl Pe3epdopna o onpene-
JICHHUIO COCTaBa PaJMOaKTUBHOTO M3JIyde-
aust. CBoiictBa anbda-, 6era-, raMma-u3-
JITydeHusl. BnusHue pagnoakTUBHOCTH

Ha KUBBIE OPTaHU3MBI.

OTkpeITHE IPOTOHA U HeHTpoHa. HykioH-
Hasi Mozens siypa [eiizenOepra—ILlIBaHEeHKO.

IIpoBenenne y4eHHUECKOrO SKCIEPUMEHTA:
HCCIIEIOBAHNE TPEKOB YacTHIl (110 TOTOBBIM
dororpadusim).

OOBsiCHEHHE OCHOBHBIX MPUHIIUIIOB JIeii-
CTBUS TEXHUYECKHUX YCTPONUCTB, TAKUX KaK:
JIO3UMETp, Kamepa BunbcoHa, sinepHblit
peakTop, aTomHass 60M0a; U yCIIOBUU UX
6e30macHOro NMPUMEHEHHUST B IIPAKTHIECKOM
>KU3HHU.
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apsn sapa. MaccoBoe uncio sigpa. M3o-
TOIIEBL.

Anpda-pacnian. DIEKTPOHHBI U MO3UTPOH-
HEBIH OeTa-pacmian. 'amma-n3inydenune. 3a-
KOH paJHOaKTHUBHOIO paclaja.

DHeprus CBsI3M HyKJIOHOB B sizipe. SlnepHbie
cuibl. [ledpext maccel saapa.

S nepHsble peakuuu. JlejeHue U CUHTE3
saep.

SnepHsblii peakTop. TepMosiAepHbIii CUHTES.
TIpo6GieMBI 1 e pCIIEKTUBEI SIASPHOM dHEP-
TEeTHUKHU. DKOJOTHYECKHUE aCIeKThI SIAepPHON
SHEPreTUKH.

OneMeHTapHble YacTULbl. OTKPBITHE MO3U-
TpOHa.

MeToabl HAOJIIOACHUSI U PETUCTPALIUH dJIe-
MEHTapHBIX YacCTHII.

dyHnamMeHTaNbHbIE B3aUMOAEHCTBUS.
EnuncTBO hm3uyueckoii KapTUHBI MUpa

Pemenne kauecTBEHHBIX 3a/1a9 C OIMOPOIi Ha
H3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pHU3H-
YeCKHUe SIBJICHUS 110 TeMe «ATOMHOE SIIPO».
PacrioznaBanne ¢pu3nIecKuX sIBJICHU B y4e0-
HBIX ONBITaxX U B OKpY)Karomled >KU3HU: ecTe-
CTBEHHAsI 1 ICKYCCTBEHHAsI paJHOaKTHBHOCTb.
Onucanue N3y4eHHBIX KBAHTOBBIX SIBICHUH U
IIPOIIECCOB C UCIIOJIB30BaHUEM (PHU3UYECKUX Be-
JIMYWH: TIEPHUOJT TTOJTypacIiajia, SJHEPTHs CBsI3U
aTOMHBIX siJiep.

AHanu3 NIpoIECCOB U SIBJISHUI C NCIIOJIb30Ba-
HHEM 3aKOHOB M ITOCTYJIATOB: 3aKOH COXpaHe-
HUSI DJIEKTPUYECKOTO 3apsifia, 3aKOH COXpaHe-
HHsI MacCOBOI'O 4Mciia, nocrynarsl bopa, 3a-
KOH paJHOaKTUBHOIO pacrnaja.
Hcnonps3oBanue NHGOPMAIMOHHBIX TEXHOJIO-
TMH 1JIs1 HIOUCKA, CTPYKTYPHUPOBAHUS, UHTEP-
IpeTalnuy U npeacTaBiIeHus HHpopmanuu npu
OATOTOBKE COOOIIIEHUI O IPUMEHEHUHU 3aK0-
HOB KBaHTOBOM (pH3UKM B TEXHUKE U TEXHOJIO-
TUsAX

PA3JIEJI 8. QJIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU (7 u)

DIeMeHTBI

actpoduzuku
(79

Oransl pa3BuTUsl acTpoHOMHH. [IpukiamgHoe
U MHUPOBO33pEHYECKOE 3HAYECHUE aCTPOHO-
MHH.

Bug 3Bé3qnoro HeGa. Co3Be3aus, SpKUe
3BE3 MBI, IJIAHETHI, UX BUANMOE IBUKCHHC.
CoHeuyHass cucTema.

I[MoaroroBka coolOuIeHN O METOAaX MOJIyde-
HUsI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUM, OT-
KPBITUSIX B COBPEMEHHOUW acTPOHOMUM.
Brinmonnenue 3agjaHnuii, 0poBEPSIIOILIMX Biaae-
HUE OCHOBOMOJIATAIOIIMMH aCTPOHOMHYECKUMH
TMOHSITHUSMH, TO3BOJISTIONINMH XapaKTEPHU30-
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ewwedlodu senoged

Oxonuanue

TemaTnyecKkui
010K, TemMa

OcHOBHOeE colep:xaHue

OcCHOBHBIE BUABI ACATCJIBbHOCTH YYAIIUXCH

Comanie. ConHeYHasi aKTUBHOCTh. McTou-
HUK 3Hepruu CoJsiHia u 3B€3/1. 3BE3bI,

WX OCHOBHBIE XapaKTepHUCTUKH. J[marpamma
«CHEKTPAIBHBII KJIaCC — CBETUMOCTBY.
3BE3ABI MIaBHOM ITOCIIEIOBATEIEHOCTH.
3aBHCUMOCTB «Macca — CBETHMOCTBY

JUTst 3BE3/ TJIAaBHOM ITOCIIEOBAaTEIIBHOCTH.
Buytpennee crtpoenue 3B€31. CoBpeMEHHEBIE
MPEJICTABJICHHUS O HPOUCXOXKJICHUU U IBO-
mrornu ConHua u 3BE34. DTallbl )KU3HU
3BE3M.

Muieunsiii [1yTe — Hama I"anakTuka.
ITonoxenue un neuxenue Connua B ["amak-
TuKe. Tunel rajsakTtuk. PaguoranakTuku
U KBazapbl. YEpHbBIEC ABIPHI B siApax rajaak-
THK.

Bcenennasa. Pacimupenue BecenenHoit.
Bakon Xab66ia. Pazberanue rajnakTHK.
Teopwus bonbsioro B3peiBa. PenukroBoe us-
JIy4deHHe.

Macmrabnas ctpykrypa Bceenennoii. Mera-
rajaKTHKa.

Hepeménnpie nmpoOiieMbl acCTpOHOMUH

BaTh IIPOLIECCHI, IIPOUCXOSIIINE B 3BE3AaX,

B 3BE3QHBIX CHCTEMaX, B MEXKTAJITAKTHIECKOMI
cpene; ABIKEHHE HEOECHBIX TeJl, YBOJIFOITHIO
3BE34 U Beenennoil.

ITpoBenenve HabIIOASHUN HEBOOPYKEHHBIM
TJ1a30M C HCIOJIB30BaHUEM KOMIBIOTEPHBIX
MIPUIOXKSHUH JJIs1 ONIPEIETICHUS TTOJTOXKESHHUS
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OC-
HOBHBIE co3Be3ausi CeBEpHOro MoJIylapus 1
SIpKUE 3BE3MBI.

IIpoBenenue HaOmoneHuii B Teneckon JIyHbI,
miaHet, Mueusnoro Ilytu
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OBOBLIAIOIIEE NIOBTOPEHHUE (4 4)

CucremMaTu3anus
U 000011IeH1E
Marepualia Kypca
duzuku (4 1)

Posb pU3UKH U aCTPOHOMHHM B SKOHOMHYE-
CKOM, TEXHOJIOTHYECKOM, COIMUAJILHONU 1
3TUYECKON cepax HAesITEITbHOCTH YEIOBEKA;
poJib U MeCcTO (PM3UKH B aCTPOHOMHH B CO-
BPEMEHHOI Hay4YHOU KapTUHE MHUpPa; POJIb
¢usnygeckoit Teopun B popMUpOBAaHUH
NpEeACTaBICHUN O (PU3NYESCKONW KapTHHE MH-
pa, MecTo pU3NIECKON KapTHHEI MUpa B
0o0IIeM psiTy COBPEMEHHBIX €CTECTBEHHO-Ha-
YUYHBIX IIPEJICTABJICHUN O mpUpone

VYyactue B AUCKYCCHHM O POJIH (U3UKHU U
aCTPOHOMHH B PA3IMUYHBIX cdepax AesiTeIbHO-
CTH YeJIOBEKa.

ITonroroBka cooOmeHuii o mecte GU3NIECKON
KapTHUHBI MHpa B PSITy COBPEMEHHBIX Ipe.-
CTaBJICHUN O mpUpoe.

Brmonnenne ydeOHBIX 3aJaHUN, JEMOHCTPH-
PYIOIINX OCBOGHHE OCHOBHBIX IOHSTHH, (pU3H-
YEeCKHUX BEJINYHWH U 3aKOHOB Kypca (pU3nKu
10—11 xnaccos

Peseps (3 4)
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