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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro 0OIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBAHHMM K pe3ysbTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTelbHOW Mporpammsbl, npeactaBieHHbIXx B OI'OC
COOQO, a Takxke c yu€rom QenepanbHOl paboueil MporpaMMbl BOCIHMTAHUS H
KOHLEMUMK TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTENbHBIX
OpraHu3alusaXx Poccuiickon denepanuu, peAN3YIOIINAX OCHOBHBIE
oOpa3oBaTresbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAy4YHOW KapTHUHBl Mupa obOyyaromuxcs 10-11 xmaccoB npu
oOyuyeHun ux Gusrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OPI'OC COO x
IJIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANPEIMETHBIM pPE3yJbTaTaM
oOydeHHUsl, a TaKKe YUYHUTHIBAET HEOOXOJIHMMOCTh peaJUu3aluh MEXIPEeIMETHBIX
CBsA3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHBIMH TMpeameTamu. B Hel
OTIPEJIENISIFOTCS. OCHOBHBIEC LEIM M3Yy4eHHs] (U3MKU Ha YPOBHE CPEIHEro OOILIero
oOpa3oBaHus, MIIAHUPYEMbI€ Pe3yJbTaThl OCBOCHUS Kypca (PU3UKHU: TUYHOCTHBIE,
MeTaInpeIMeTHbIC, TpeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

IJIaHUPYEMbIE pe3yIbTaThl OCBOEHHUA Kypca U3k Ha 6a30BOM YPOBHE, B
TOM YHCIIe IPEIMETHBIE PE3YJIbTAThI 110 TOJIaM 00yUYeHUS;
coJiepkaHue yuyeoHoro npeamera «Ou3nka» Mo rojgaM o0yyeHusl.

®du3nka Kak Hayka O HauOoJjiee OOIIMX 3aKOHaX MPHUPOIbI, BHICTyMHas B
KauecTBe y4eOHOTO MpeIMEeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMuM 00 okpysxkatomiem mupe. LIKoabHBIN Kypc GU3NKN — CUCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYUYHBIX YY€OHBIX MPEIMETOB, MOCKOIbKY (U3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SBJICHUM, HM3y4aeMbIX XUMHEH, OuoJIOTHEH,
¢dbuzmyeckorr reorpadueit u actpoHomued. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (GU3MYECKUX 3HAHUW  ONpeleNsieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTHMH B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJYYEHHsS] HOBBIX MATEPHAIOB C 3aJaHHBIMM CBOMCTBAMU U JIPYTHX.
N3yyenue QuU3MKUM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOM KapTHUHBI MUpa oOydaroluxcs, B (GOpPMHPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIH METO/]I MO3HAHUS [IPU BHIIOJHEHUH UMH YY€OHBIX HCCIEOBaHUM.

B ocHoBy kypca ¢u3Mku A YpOBHS cpefaHero oOmiero o0pa3oBaHMs
MOJIOKEH pAN WIEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK IPUHLMIBL €T0
MTOCTPOCHHMUS.



Hoes yenocmmnocmu. B COOTBETCTBUU C HEH KypC SIBISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJCPKUT MaTepuall U3 BCEX pa3fesioB (U3UKH, BKIOUAET KaK
BOIPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoesn cenmepanuzayuu. B COOTBETCTBUM C HEH Marepuan Kypca (QU3UKH
00bemMHEH BOKPYr (QU3MYECKUX Teopuil. Bemymmum B Kypce SBIsieTC
dbopMupOBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
moJe.

Hoes eymanumapuzayuu. EE peanmzamusi TpeanojiaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TMOTEHIMANa (U3NUYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
busuku ¢ pa3BuUTHEM OOIIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH H SKOJIOTHYECKUMHU IPOOIEMaMH.

Hoes  npuknaonoti  nanpaenennocmu. Kypc Gu3uku mpenrnosnaraet
3HaKOMCTBO C IIMPOKHUM KPYTrOM TEXHUYECKUX M TEXHOJOTHMUYECKUX TPUIIOKEHUH
U3YYCHHBIX TEOPHH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEICTBOM BBEICHHUS DIEMEHTOB
COJEp)KaHUs, TMOCBSMIEHHBIX OJKOJOTHYECKUM Mpo0iieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKH M TEXHOJIOTHH, a TaKKe OOCYKICHHS
po0JieM paMOHAIEHOTO MPUPOIOIOIB30BAHMS U SKOJIOTHUECKON 0€301acHOCTH.

CrepxHEBBIMH D3JIEMEHTaMH Kypca (DU3WKH Ha ypOBHE CpETHETo OOIIero
oOpa3oBaHusl SIBJIAIOTCSA (huzmueckue Teopuu (PopMHpOBaHUE MPEICTABICHUHA O
CTPYKTYpE TOCTPOEHUS (PUINIECKONU TEOPUH, posid (HyHIaMEHTAIBHBIX 3aKOHOB H
OPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O TMPHUPOAE, TpaHHIAX
NPUMEHUMOCTH TEOpUH, JJIsi ONHCAaHWS eCTECTBEHHO-HAYYHBIX SIBICHHUA U
IIPOIIECCOB).

CucTeMHO-ACSITEeTbHOCTHBIN MOAXO B Kypce (PM3MKH peanu3yercs Mpekie
BCEro 3a CYET OpraHM3alUd SKCIIEPUMEHTAIBHON ACSITENFHOCTH O0YYaIOIIIXCS.
Jlnst  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GpOHTAIBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JTAOOPaTOpHBIX padoT,
KOTOpBIE B TIporpamme 1o (U3HKe OObEIWHEHBI B OOIIMIA CIUCOK yYEHUYECKHX
NPaKTHYECKUX paboT. BrigeneHue B yka3aHHOM TepedyHe JTabOpaTOpHBIX padorT,
NPOBOJAMMBIX NI KOHTPOJSI ¥ OIICHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
00pa30BaTeIBHOrO TMpollecca HCXOMsS W3 OCOOCHHOCTEW TIJIaHUPOBAHUS W
ocHamleHuss kabuHeta ¢usuku. Ilpm sTomM oOecreumBaeTcs  OBIAJCHUE
O0yJaIOUMMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIC H3MEPEHHUsS, HCCIICOBAHWS
3aBHCHUMOCTEH (PM3MYECKMX BETWMYMH W IIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPETIOKCHHBIX THITOTE3.

Bonpioe BHUMaHHWE YyAETSETCS PEUICHUIO PACUETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM [Ist pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7add C SBHO
3aJaHHON (PU3MUeCKOi MOJIEIbIO, TTO3BOJISIOIINE TPUMEHATh H3yUYeHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pas3jelia Kypca, TaKk W WHTCTPUPYS 3HAHUSA W3
pa3HbIX pasnenoB. [ KadeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aaHHS Ha
OOBSICHEHHE TPOTEKAaHUS (PU3UYCCKUX SBICHUM W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrmue BbIOOpa (QHU3MYECKOW MOIENW IS CUTyalldd MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DGI'OC COO k MaTepualbHO-
TEXHHMYECKOMY oOOecrevyeHno y4eOHOTro Tmporecca 0a30BBI YypOBEHb Kypca
Gbu3MKH Ha YPOBHE CpEeIHETO 00IIero 00pa3oBaHUs TOJDKEH U3YyUaThCs B YCIOBUSIX
PEeIMETHOTO KaOWHeTa (U3MKH WIM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTeCTBEHHO-HAYYHOTO IWKIa. B kabuHeTe (U3WKU JOKHO OBITH
HEeoOXouMoe JiabopaTopHoe OOOpy/IOBaHUE [Jis BBHITIOJIHEHUS YKa3aHHBIX B
nporpamMme Mo Qu3uKe YUeHHYECKUX MPAKTUIECKUX paboT M JAEMOHCTPAIMOHHOE
o0opymoBaHUE.

JleMoHCTpalimoHHOe 000pymoBaHne (HOPMHPYETCS B COOTBETCTBHH C
NPUHIAIIOM MHHHMAIbHOW JIOCTATOYHOCTH H  O0ECTeYMBaeT TOCTAaHOBKY
MEPEYUCIICHHBIX B TporpaMMme 1Mo (U3MKE KIIOYEBBIX JEMOHCTPAIMA st
WCCIICIOBAHHUST ~ M3yYaeMbIX SBJICHUH H  TPOIECCOB, OMIUPHUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHH.

JlabopatopHoe oOOpymOBaHWE IS YYEHUYECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHIE TEMaTHYECKHX KOMILJICKTOB M OOECIeYHMBaeTCS B pacuéTe
OHOTO KOMIUIEKTa Ha JBYX oOOydarmuxcs. TeMaTndecKkue KOMILIEKTHI
nabopaTopHOro 00OpYAOBaHUS MOJKHBI OBITHh TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJb30BAaHUHM AHAJIOTOBBIX W IHU(POBBIX MPUOOPOB, a TaK)KE KOMITBIOTEPHBIX
M3MEPHUTEIHHBIX CHCTEM B BHJIE IIUPPOBHIX 1a00paTOpUid.

OCHOBHBIMH LIETISIMU H3YYCHUs (PU3UKH B 00IIEeM 00pa30BaHUU SIBISIFOTCS .
dbopMupoBaHHE HHTEpeca W CTPEMIICHHS OOYyYJaloUmMXCsi K HAyIHOMY
W3YYCHUIO TPUPOABI, PA3BUTHE WX HMHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO]IE TIO3HAHUS B (POPMUPOBAHHE
HCCIICIOBATEITLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;
dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yabTara H3yUeHUs
OCHOB CTPOCHHS MaTepHu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH,
dbopMupoBaHue YMEHUH OOBSACHATH SIBICHHUS C HCIOJIB30BaHUEM
bu3NYeCKUX 3HAHUN U HAYYHBIX JIOKA3aTEIbCTB,;
dbopMupoBaHUE TPEACTABICHUNA O POJMU (UMUKH JUIS Pa3BUTUSA APYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHH.

JlocTmkeHne 3THX Ieseld o0ecreunBaeTcs pEelIeHHeM CIEIyIOIMHUX 3a7ad B

nporecce U3y4eHus Kypca GU3NKH Ha YPOBHE CpEAHETo 00IIero oopa3oBaHus:



pUOOpeTeHHE CHUCTEMBI 3HAHUU 00 o01ux bu3nYECKuX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTIOY s MEXaHUKY,
MOJICKYJISIpHYIO  (U3UKY, OJJICKTPOJAMHAMHUKY, KBAHTOBYIO (QHU3HUKY H
AJIIEMEHTBI aCTPODU3UKH;

dbopMupoBaHHE YMEHUH TNPUMEHITh TEOPETUYECKHE 3HAHUSA IS
OOBsICHEHHsI (U3WUYECKUX SIBJICHUH B TPUPOAEC U M TPUHATHUS
NPAaKTHYECKUX PEIICHHUI B TOBCETHEBHOM XKU3HH;

OCBOEHHE CITOCOOOB pENICHUs pA3WYHBIX 3aJad C SBHO 3aJaHHOUN
dbusznyeckoil Monenbplo, 3a1ad, TOApPa3yMEBAIONINX CaMOCTOATEIbHOE
co3anue GU3NIECKON MOENH, aJIeKBaTHOW YCIIOBHSIM 3a/1a4H,
MOHMMaHWe (PU3UYECKUX OCHOB WM TPHUHIUIIOB JEHCTBUS TEXHHUUECKHUX
YCTPOWCTB M TEXHOJOTUIECKUX MPOIIECCOB, X BIUSHUS Ha OKPYKAFOIIYIO
cpeny;

OBIIAZICHHE METOJaMH CaMOCTOSITEIHHOTO TUITAHWPOBAaHUS U TPOBEICHUS
bu3NYeCKUX HKCIEPUMEHTOB, aHAlM3a W HWHTEpIpeTalnu WHHOpMAIUH,
OTIpe/IeTICHHsI IOCTOBEPHOCTH TMOJTYyYEHHOT'O PE3yIIbTaTa,

CO3/IaHWE YCTIOBHM ISl Pa3BUTHS YMEHUI MPOEKTHO-HUCCIIEIOBATEIbCKOH,
TBOPYECKOU JIEATEITHHOCTH.

Ha wu3yuenue ¢usuku (0a30BBIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETO
obpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B Henem0), B
11 xmacce — 68 yacos (2 yaca B HEZIETIO).

[lpemmaraemerii B TporpamMme Mo (QU3UKE TMEepeueHb JabopaToOpHBIX U
NPAaKTHYECKUX pabOT SABISAETCS PEKOMEHIOBAHHBIM, YUYUTENh JACNaeT BBIOOP
NPOBEJCHHS J1TA0OpPaTOPHBIX pPabOT M OMBITOB C YYETOM WHIWBHIYaTbHBIX
0COOEHHOCTEH 00yUaroIuXCsl.

PaGouass mporpamma mo y4yeOHomMy mnpeaMery «®Pu3uka» Ha yYpPOBeHb
cpeaHero o0mero o0pa3oBaHHs COCTABJIEHA ¢ y4eTOM padoueil mMporpaMmbl
BocnuTanusa. BocnuraTeJbHbIIi MOTEHIIHAT [JAHHOIO Y4YeOHOro mpeaMeTa
o0ecnmeynBaeT peaju3alMI0 OJArONPUATHBIX YCJIOBHH A Pa3BUTHA
COIMAJIPHO 3HAYMMBIX OTHOIIEHHIi O00y4YalOmMXCsl M TMpeKIe BCero
HEHHOCTHBIX OPHEHTHPOB (1eJIeBBIX MPUOPUTETOB):

IleneBbie TPUOPUTETHI HA YPOBHE OCHOBHOT'0 00111€r0 00pa30BaHMS:
K CEMbe KaK IJIABHOH OIOpe B )KU3HU UEIOBEKAa M UCTOUYHUKY €TO CUACThS,
K Tpydy Kak OCHOBHOMY CHOCOOY TOCTHXCHHS >KHU3HCHHOTO
Onaromosydusi YeJIoBEKa, 3aJIOTy €ro YCIEIIHOTO MpodecCHOHAIBHOTO
CaMOOTIPE/ICIICHHUS 1 OIIYIEHUS YBEPEHHOCTH B 3aBTpAIIHEM JTHE;
K cBoemy OtedecTBy, cBoeil Mayoi u Oosbiioi PomuHe kak Mecty, B
KOTOPOM YeJIOBEK BBIPOC M TIO3HAJ MEPBBIE PAIOCTH U HEyda4d, KOTOpas
3aBelllaHa eMy IpeIKaMU U KOTOPYIO HY>)KHO 00eperaTh,



K TMpUPOJe KaK HMCTOYHUKY >KM3HM Ha 3eMiie, OCHOBE CaMoOro ee
CYIIECTBOBAaHHMS, HYXIAIOIICHCS B 3alIUTEC W MOCTOSHHOM BHUMaHUHU CO
CTOpPOHBI YEJIOBEKA,

K MUPY KaK TJIaBHOMY IMPHUHIIUITY YEJIOBEUECKOTO OOIIEIKUTHUS, YCIOBUIO
KpENKOW ApYXObl, HATaKUBAHUS OTHOIICHUH C KOJIJIETaMH 1O padoTe B
OynymeM ¥ CcO3JaHus OJaromoJydHOTr0 MHKPOKJIMMAara B CBOCH
COOCTBEHHOM CEMbE,;

K 3HaHUSIM KaK WHTCIUICKTYalbHOMY peCcypcy, O0OecCIeunBaroniemMy
Oynyiee 4elioBeKa, Kak pPe3yibTaTy KpOMOTIWBOIO, HO YBJIEKATEIBHOTO
y4eOHOro Tpyaa,

K KyJbType KaK JIyXOBHOMY OOTraTCTBY OOIIECTBA W BaXKHOMY YCJIOBHIO
OIYIIECHUS YEeJIOBEKOM ITOJTHOTHI ITPOKUBACMOM JKH3HU, KOTOPOE JacT EMY
YTeHHE, My3bIKa, HCKYCCTBO, T€aTpP, TBOPUYECKOE CAMOBBIPAKCHHE;

K 3J0pOBBI0 KaK 3aJIOTy JOIrOM W aKTUBHOW JKM3HH 4YEJIIOBEKa, €ro
XOPOIIEro HACTPOCHHSI M ONITUMHUCTUYECKOTO B3IJIsIIa HA MHUP;

K OKPY>KaroIIuM JTIOJIM KaK 0e3yCIOBHOW M aOCOIOTHOM IEHHOCTH, KaK
PaBHONIPABHBIM COIMAJIBLHBIM TIApPTHEPaM, C KOTOPBIMH HEOOXOIUMO
BBICTPanBaTh n00poKenaTeIbHbIC U B3aMMOIIOICPYKUBAOIIIHEC
OTHOIIICHUS, JalONIUEe 4YEIOBEKY PaJOCTh OOIICHHS W ITO3BOJISIOIINC
n30eraTh YyBCTBA OJMHOYCCTBA;

K caMHM ce0e KaK X03seBaM CBOCH CyAbOBI, CaMOOIPEICISIIONTUMCS 1
CaMOPCATTU3YIOMUMCS JTUYHOCTSAM, OTBEYAMOIIMM 3a CBOE COOCTBCHHOE

Oynyiee.



COIEPKAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®uzuka u MeToAbl HAYYHOT O IO3HAHUSA

®usuka — Hayka o npupone. HayduHeie MeTOIbl NO3HAHUS OKPYKAOLIETO
mupa. Posb dkcnmepuMeHTa W TEOpUM B IIPOLIECCE IIO3HAHWUS MPUPOABI.
DKCHepUMEHT B (PU3HUKE.

MonenupoBanue (U3HMYECKUX SIBICHUNA M TpoueccoB. HayuHble TUmoresbl.
duznyeckue 3aKOHbl U TEOpPUH. ['paHHIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb 1 mecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHPA, B IIPAKTUYECKOMN AEATEIBLHOCTHU JIFOIEH.

Jlemoncmpayuu

AnanoroBeile U UU(POBbIE M3MEPUTENbHbIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBmKeHne. OTHOCHUTEIBHOCTh MEXAHHUYECKOI'O IBIIKEHUS.
Cucrema otcuéra. Tpaekropus.

[Tepemertienre, cKOpocTh (CpedaHssi CKOPOCTh, MTHOBEHHAas CKOPOCTh) M
YCKOPEHHE MaTepHUaJIbHOH TOYKH, HMX IPOCKIMH HAa OCH CUCTEMBbI KOOPJIUHAT.
CrnoxeHHe repeMelieHUH 1 CII0KEHHE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABWXKEHHUE. [ 'paduku
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPCHHS, TYTH W IEPEMEIICHHS
MaTepHAIbHONW TOYKH OT BPEMEHHU.

CBoOomHOe nmajsieHne. Y CKOpeHHe CBOOOTHOTO MaACHUS.

KpuBonuHeitHoe  aBuxkeHHE. JIBMKECHHWE  MaTepuajibHOM  TOYKH IO
OKPY>XKHOCTH C TIOCTOSTHHOM 110 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHCHHAS
ckopoctk. [lepron u gacrota oOparmieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHUUYeCcKWe YyCTPONCTBA M TPAKTUYCCKOC NPHUMCHEHHUE. CITHIOMETD,
JBUKEHUE CHAPSIJIOB, IIECITHBIC M pEMEHHBIE TICpe1ayuu.

Jlemoncmpayuu

Mopnens cucTeMbl OTCYETA, WUTFOCTPAIMS KHMHEMAaTHYECKUX XapaKTCPUCTHUK
JBIKEHUSL.

[IpeoOpa3oBaHre IBMKEHUH C UCIIOJIBb30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TageHue TN B BO3AYXE M B pa3peiKEHHOM IIPOCTPAHCTRBE.

HaGmronenne ABWKEHHS Tena, OPOIMIEHHOTO IOA YIVIOM K TOPH30HTY H
TOPU30HTATBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaieHHUs.

HamnpagiieHre CKOPOCTH IIPH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, i1abopamopmuvie pabomul

N3yueHre HEpaBHOMEPHOIO JBUKEHHUS C LEJIbIO ONPEAECIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOWIEHUS MEXAY IYTSAMH, MPONACHHBIMU TEJIOM 3a
MOCJIEA0BATENbHBIE PAaBHBIE IPOMEXYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
IBUKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM KHIKOCTH.

N3yuyenue ABM>KEeHHs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuka

IIpyHoun  orHocutrenbHOCTM  ['aymmies.  Ilepsbii  3akoH  HproToHa.
HNHepupnanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuun cui. Bropoi 3akoH HeroToHa
IUIsl MaTepuanabHOM Touku. TpeTuil 3akoH HproToHa 111 MaTepUanbHbIX TOYEK.

3akoH BcemupHoro tarorenus. Cuia Tsbkectu. llepBas kKocMmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tperus (mokos, ckonbxeHus, kaueHnus). Cuia tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOIBKEHHs U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NIPU JIBUKEHUU TENA B KUIAKOCTU WU Ta3e.

[locTynarenapHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TENa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Ilnedo cunel. YcnoBus
pPaBHOBECHS TBEPAOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLINH.

CpaBHEHME MacC B3aUMOICHCTBYIOIINX TEI.

Bropoii 3akoH HproToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIliH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MMAICHUU.

CpaBHEHUE CUJI TPEHUS MTOKOSA, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBECUS TBEPAOrO Tesia. Buasl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, 1abopamopmuvie pabomul

N3yuyenue nBmxeHust Opycka 1o HaKJIOHHOMU MIIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3HOBOM 00pasiie, OT ux AedopMalii.

UccnenoBanue yclaoBU paBHOBECHsS TBEPAOrO TeJa, HUMEIOLIETO OCh
BpAaILICHUS.

Tema 3. 3axkouvt coxpanenusn 6 mexaHuke

mnynsec MarepuaibHOW TOuYkH (Tena), CHCTEMbl MaTEpHaIbHBIX TOYCK.
NMmnynbec Cuibl M U3MEHEHUE HMIYJbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCa.
PeakTuBHOE IBU)KCHHUE.

Pa6ora cuiabl. MOIITHOCTD CHUTHL.

Kunetnueckass sHepruss MarepuaibHOW TO4ykH. Teopema 00 H3MEHECHHH
KUHETHUYECKOU SHEPTUM.

IToreHumanbHas SHEprus. IToreHmanbHas SHEprus yOpyro
nehopMUpOBaHHONW  TpykuHbL.  [loTeHIManbHass dSHeprus Tejla  BOJM3U
MMOBEPXHOCTH 3EMJIH.

[ToreHuManbHblE U HEMOTEHIMAJIbHBIC  CHJIBI. CBsi3b  paboOTHI
HEMOTCHIUAJIBHBIX CHJI C M3MEHCHHUEM MEXAHWYECKOW HSHEPTUM CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpONCTBA M NMPAKTUUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIA MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KEHHUE.

[lepexo1 MOTEHIIMAIBLHON YHEPTUU B KUHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIByX OJAMHAKOBBIX
HUTSHBIX MasSTHUKOB.

NccnenoBanue cBsizu pabOThI CUIIBI ¢ U3MEHEHUEM MEXaHMYECKOW YHEepruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHas ¢pu3dnka 1 TepMOAUHAMHUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJEKYIAPHO-KUHETUUECKON TEOPUHM M UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUSl YAaCTUL BellecTBa. MOJENU CTPOEHUs Ta30B, KUIAKOCTEW W
TBEPABIX TEJ U OOBSCHEHHUE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosiekya. KonndecTBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u €€ nsmepenue. lllkana temmepatyp
Llenbcus.



Mopgens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpPUHM HACATIbHOrO rasza. AOCONIIOTHas TeMIiiepaTypa Kak Mepa
CpeIHENl KWHETHMYECKOM SHEpPruu TEIUIOBOrO JBM)KEHMs dactul] rasza. Illkana
temneparyp KensBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenzaeneeBa—Kianeiipona.
3akoH /lanpToHa. M30mponeccsl B UACAIBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpeacTaBieHUE H3OMPOIECCOB. H30TEpPMa, H30X0pa,
n3o0bapa.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE. TEPMOMETD,
O6apomerTp.

Jlemoncmpayuu

OnbIThl, J0Ka3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COETUHEHUMN.

OmnbIThl 10 TUdGY3UU KUIKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUS.

Mopens onbita LlTepHa.

OnbITHI, JOKa3bIBAIOIIINE CYyILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogenb, MILUTFOCTPUPYIOLIAsi TPUPOLY AABIEHUSA ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUA MJACAIBHOTO Tasa,
M30IIPOLECCHI.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomel

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE MU3MEPEHUU
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKAY MapaMeTpaMU COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoouHaMuKu

TepMoauHamuueckas cuctemMa. BHYTpeHHSAS 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U c1iocoObl €€ n3MeHeHus. KonnuecTBo Temnotsl u padbora. BuyTpenuss
DHEpPrus  OJAHOATOMHOIO  MWJECAJIbHOTO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3JTy4YEHHUE. Y I€NbHAS TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIoThl NpH TEIIONEpeaaye.

[lonsitue 00 anumabatHoMm mpouecce. llepBhlii 3aKOH TEPMOJMHAMMKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoueccam. ['paduueckas
MHTEpHpeTanus padboThl rasa.

Bropoii 3akon TepmoarHamuku. HeobpaTuMocTh poLieccoB B MPUPO/IE.

TenmoBble  MammHbl.  [IpUHOMOBI ~ JEHWCTBUA  TEIUIOBBIX  MAIIMH.
[IpeoOGpa3oBaHusg SHEpPrUM B TEIIOBbIX MamuHax. KoadpduumeHt mnonesHoro
nevictBus TerioBod MamuHbl. [lukn KapHo u ero koadduimeHT mosje3Horo
AEUCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETIOAHEPTETUKH.



TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE. JIBUTATEIb
BHYTPEHHET'0 CrOpaHusi, OBITOBOW XOJIOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Teja MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKKU M3 OYTBUIKK TOJ JEHCTBHEM CXATOro BO3Jyxa, HarpeBaHwe s(dupa B
JaTYHHOU TPyOKe myTéM TpeHus (BUICOAECMOHCTPALINS).

V3aMeHenue BHYTPEHHEH SHEpruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OneIT 10 aguabaTHOMY paCIIMPEHHIO Bo3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3mepenne yaenbHON TETIOEMKOCTH.

Tema 3. Aepecamnuie cocmosanusn eeuecmea. Dazoevie nepexoovl

[TapooOpaszoBanue u kKoHaeHcanus. Vcrapenuwe u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXHOCTh BO3ayxa. HackimeHHbIM map. YaenpHas TemioTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.

Teépnoe teno. Kpucramnmueckue u amopdHsie Tena. AHU3OTPOIUS CBONCTB
kpuctamioB. Kuakue kpuctamuibl. CoBpeMeHHbIE MaTepuanbl. [lnaBrmenue wu
KpUCTaJTM3aIus. Y ieabHasl TerioTa miasienus. CyOaumarnusi.

VYpaBHeHHE TENIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTUH MOJYYEHUS] COBPEMEHHBIX MAaTE€pUANIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCHIILIEHHBIX apOB.

Kunenne npu moHM>KEHHOM J1aBJICHUMU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaGntonenue HarpeBaHus U IUIaBJICHUS KPUCTATMYECKOTO BEIECTBA.

JIeMOHCTpanys KpuCcTaJIOB.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznea 4. DiekTpoanHaMuKka
Tema 1. Dnexkmpocmamuka
DnexTpusanus TeNl. OJIEKTpHUYeCKWi 3apsn. JlBa BHIA 3JICKTPUYCCKUX
3apsnoB. [IpOBOAHUKH, AMDIESKTPUKUA W TIOJYIPOBOAHHKU. 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsija.



B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHsblil aneKTpuyecKuil 3aps.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuuyeckoro mnojs. [Ipuninun
CYNEPHO3ULNN INEKTPUUYECKUX Tosie. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
I1OJIA.

PaGora cun  anexrpocrarnueckoro  mois.  [lotenmuman.  PasnocThb
noTeHuranoB. [IpOBOOHUMKM UM AMDJIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
JluanekTpuyeckas IpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh INIOCKOr0 KOHJIEHCATOpA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE. DIIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTpocTaTHUecKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpHUOOpOB,
KOHJIEHCATOpP, KONUPOBAJIbHBIN aniapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIUIT JEUCTBHS DJIEKTPOMETPA.

B3aumopenicTBre HadIEKTPU30BaHHbIX TE.

DIIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

IIpOBOIHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThuyecKas 3auTa.

JIMBIIEKTPUKU B 3JIEKTPOCTATUUYECKOM I10JIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IIJIOCKOIO0 KOHAEHCAaTopa OT IUIOLIAIA
IJJACTUH, PACCTOSHUSA MEXAY HUMH U IUDJIEKTPUUECKONU MPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomel

N3Mmepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiit Inexkmpuueckuii moxk. Toku 6 paznuunsix cpedax

DNEeKTpUYECKUN TOK. YCIOBUA CYLIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsxenne. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONMPOTHUBIICHUE. Y AENbHOE CONPOTUBJIECHUE BELIECTBA.
ITocnenoBarenpHOE, apauIEIbHOE, CMEIIAHHOE COEIUHEHNE IPOBOHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jxoyns—JleHua. MoiHOCTh
AJIEKTPUYECKOT0 TOKA.

DNEeKTpOABWKYLIas CHJIa U BHYTPEHHEE CONPOTHBIEHUE HWCTOYHUKA TOKA.
3akon OMa 1)1 OJTHOH (3aMKHYTO!) 3JIeKTpruecKoi renu. KopoTkoe 3aMbIKaHue.

DONEeKTpOHHAasE  NPOBOJMMOCTb  TBEPABIX  METANIOB.  3aBHUCUMOCTH
CONPOTHUBIICHUSI METAIIJIOB OT TemMIepaTypbl. CBEpXIPOBOIUMOCT.

DNeKTpUYECKUi TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

ITonynpoBOaHUKMY. CobcTBeHHas " IIPUMECHAs IIPOBOJIMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.



DJIEKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  dBJIEKTPOJIUTOB.
DIIEKTPOIMTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DJIeKTpUUYECKUd TOK B Ta3zax. (CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsan. Monuus. [Ltazma.

TeXHUYeCKHe YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE. aMIIEpMETP,
BOJBTMETP, PEOCTAaT, HWCTOYHUKH TOKa, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHO/I,
TEPMUCTOPHI ¥ (OTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN AMO/I, TaJhBaHHUKA.

Jlemoncmpayuu

N3mepeHne CUitbl TOKA U HAIIPSYKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
TUIOIIAIH TTONIEPEYHOr0 CEUYEHHUS U MaTepHaia.

CmenianHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsmoe wu3MepeHue »BIEKTpoABMXKYIIeW cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOI0 JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUSA.

3aBUCUMOCThH CONTPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBou pa3psan U MpOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSS TPOBOJUMOCTD JUOA.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomel

N3yyeHne cMenanHoro COeIMHEHUs pE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYIIEW CUJIBI MCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Hab6monenue snexrpoiusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kmacce ocyiecTBisercs
YYETOM COJIEPKATEIIBHBIX MEXKIPEIMETHBIX CBS3C€H C KypcaMHM MaTEMAaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsamusi, CBSI3aHHbIE C M3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (hakT, TUIoTe3a, (u3nyeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIE]Th, U3BMEPECHHE.

Mamemamuka: pelIeHUE CUCTEMbl YpaBHEHHM, JWHEWHas (QyHKIuA,
napaboia, runepOona, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYyHKIIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIHMHU HA OCU KOOPANHAT, CIIO)KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBUKEHUE B XKUBOU mpupone, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHM3MOB (BHIbI TEILIOMEPEIayH, TEIIOBOS PAaBHOBECHE),
AJIEKTPUYECKUE SABIICHUS B )KMBOU MIPUPOJIE.



Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJSpPHAs Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TEN, KUIAKOCTEH M
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJJIOB, AJIEKTPOJIMTHYECKAs JHUCCOLMALMS,
rajbBaHUKa.

l'eocpaghus: B1axXHOCTb BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C MCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJIIMIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JpYyrue), IBUTATENIb BHYTPCHHETO
Cropanusi, mapoBas TypOHUHa, OBITOBOM XOJOJIWIBHUK, KOHJIUIIMOHED, TEXHOJIOTUH
MOJIyYEHUsSI COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIIE HAHOMATEPHANIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3allluTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznea 4. DiekTpoanHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUSA

IlocTostHHBIE  MarHUTHL. ~ B3auMonelcTBHE  NOCTOSHHBIX  MarHHUTOB.
MaruutHoe mone. Bektop MarHuTHOW uWHAyKIWU. [lpuHuun cynepno3unuu
MAarHUTHBIX TOJied. JIMHMM MarHuTHOM WHAYKIMU. KapTuHa JUHUI MarHUTHOU
WHIYKIMH MOJI OCTOSTHHBIX MarHUTOB.

MarauTHoe TOJ€ NPOBOAHMKA € TOKOM. KapTuHa nMHMI WHIYKUUH
MAarHUTHOTO TOJS JJIMHHOTO MPSMOTO IPOBOJAHHUKA Y 3aMKHYTOrO KOJIBLIEBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaelctBue npoBOJHUKOB C
TOKOM.

Cuita Amnepa, €€ MOyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MOysib U HalIpaBJieHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM MoJje. Padota cuiel Jlopenra.

SIBneHne BIIEKTPOMAarHUTHOW WHAYKUHUHU. IIOTOK BEKTOpa MAarHUTHOM
MHIYKIUWA. OJEKTPOABMKYILAS CWia HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOU
nnaykuuu dapanes.

BuxpeBoe »snexkTpuueckoe Imose. IJIEKTPOABMKYIIAS CUJIa WHAYKIUA B
MPOBOJHUKE, IBHKYIIEMCS IMOCTYIIATEIILHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

ITpaBuiio Jlenua.

NHayKTUBHOCTh.  SIBJI€HHME CaMOMHAYKIMHU. OJIEKTPOABWKYIIAsS CHJIA
CaMOMHAYKIIHH.

DHEprusi MarHUTHOTO MOJISl KAaTYIIKU C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.



TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: TOCTOSIHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, DSJICKTPOJABUTATEIb, YCKOPUTEIU JJIEMEHTapPHBIX
YaCTHIl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O TTy4YKa MAarHUTHBIM TIOJIEM.

JluHUY UHIYKITUU MAarHATHOTO TTOJIS.

B3aumopelicTBue IByX NPOBOJAHUKOB C TOKOM.

Cuita Amnepa.

JelictBue cwiibl JIopeHIla Ha HOHBI AJIEKTPOJIUTA.

SBiIeHUE NEKTPOMArHUTHOW UHIYKIIUH.

[TpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOJBMKYIIECH CUJIBI MHIYKIIMA OT CKOPOCTH MU3MEHEHMS
MarHUTHOTO MOTOKA.

SBieHNE CaMOUHIYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3ydyeHrne MarHuTHOTrO MOJIsl KATYIIKH C TOKOM.

UccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSiBICHUS 3JEKTPOMArHUTHON MHTYKIIUU.

Pa3nen 5. Kosie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHuUmHble KOJ1eOAHUSA

KonebarenrHast  cucrema. CBoOOmHBIE  MEXaHHUYECKHE  KOJicOaHUA.
IMapmonndeckue konebanwus. [lepuwon, yactora, amrumMTyna u ¢asza KojaeOaHUM.
[IpykuHHBIN MaATHUK. MareMaTH4eCKUd MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
koJnebanuii. [IpeBpaiiieHre SHePrur NPy rapMOHUYECKUX KOJICOaHHSX.

Konebarenpubiii kKoHTYp. CBOOOJHBIC DJIEKTPOMArHUTHBIE KOJeOaHUS B
HJeaJbHOM KoJIeO0aTeTbHOM KOHType. AHAJIOTUs MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHuTHBIMU KoJiebanusmu. @dopmyrna Tomcona. 3akoH COXpaHEHUs
SHEPTHH B UJCaTbHOM KOJeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXarNUx KojeOaHUusX. BbIHYK/IeHHbIE MEXaHUYECKHE
KoJjiebanus. Pezonanc. BeiHyKIeHHbBIE DIEKTPOMAarHuTHBIC KOJIeOaHuUs.

IlepemenHblii  TOK. CHHYCOMIANbHBIM TIEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIUTYJHOE W JCWCTBYIOIIEE 3HAYEHUWE CHJIBI TOKA H
HaMpsKEHUS.

Tpanchopmarop. IIpousBoacTBO, mepeaadya u MoTpedIeHUE AINEKTPUISCKON
SHEPruU. JKOJIOTUYECKHUE PUCKHU MPHU MPOU3BOACTBE EKTposHepruu. Kynbrypa
HCTIOJIb30BAHUS 3JIEKTPOIHEPTUH B TTIOBCEAHEBHOM KU3HH.



TexHuueckue yCTpoWCTBa M MNPAKTHUYECKOE NPUMEHEHHE. 3JIEKTPUUYECKHI
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JTUHUU dJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHOW CHCTEeMbl (MPYKUHHBIA HIIH
MaTeMaTUYECKUH MasTHUK).

Habmronenue 3aTyxaromux Koie0aHu .

HccnenoBanuie CBOWCTB BBIHYKICHHBIX KOJIEOAHUI.

HaGmonenue pe3oHanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcumsutorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKCHHS OT BPEMEHH) TSI
AIIEKTPOMArHUTHBIX KOJIeOaHM.

Pe3oHanc mnpu mnocnenoBAaTEIbBHOM COEAWMHEHUU PE3UCTOpPA, KATYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUM 3JIEKTPOIIEPEIayH.

Yuenuueckuu sxcnepumenm, i1abopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTU MepUoAa MajbiX KoJeOaHHUH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBaHne NEPEMEHHOIO TOKAa B LENH W3 IOCJIENOBATENIBHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYUIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbBLE 60IHbL

MexaHnueckue BOJIHBI, YCIOBHS pacnpoctpaneHus. Ilepumon. Cxopoctsb
pacnpocTpaHeHHsi W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
WNuTtepdpeperuus u nuPpakius MEXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJH.
B3aumnas opuenranus BexktopoB E, B, V B anexrpomaruutHo# BosiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHUE, MpeIoMIIEHUE, MoJspu3anus, audpakius,
uHTepdepenurs. CKOpocTb 31EKTPOMArHUTHBIX BOJIH.

[[xana >eKTpOMarHUTHHIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIIMIIBI paAuOCBS3U U TeleBUAeHUs. Panuonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHHUE OKPYKAIOIIEN CPEBI.

TexHuueckue ycTpoilcTBAa W MNPAKTUYECKOE IPUMEHEHHE. MY3bIKaJbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTHKAa B TEXHHMKE M MEIUILIMHE, pajaap,
paaroNpuEMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpaHEHUE ONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak UICTOYHUK 3BYKa.

Habmonenne oTpaxkeHus ¥ MpeIoMIICHUs MEXaHUYECKHUX BOJIH.



Ha6nronenue naTepdepeniiuu u q1udpakinn MeXxaHu4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGntoneHue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4aCTOTOU KOJICOaHUM.

UccnenoBanue CBOICTB AJEKTPOMArHUTHBIX  BOJIH: OTpa)x€HHUE,
MIpeJIOMIICHHE, TIoNiapu3aIus, Tudpaxiys, “HTepPepeHITUsI.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpssMomuHENWHOE pacHpOCTPAaHEHUE CBETA B
ogHOopoaHOuU cpexe. JIyu cBera. ToueyHbli HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpaKeHHsS cBeTa. [locTpoeHne m3o0paxeHUul B
TUIOCKOM 3€pKalie.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomieHus. IloaHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yroja MOIHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucniepcus cBeta. ClIoXHBIN cocTaB Oenoro ceera. LIBer.

CobOuparomue W pacceuBaronge JuH3bL. ToHkas muH3a. DoOKycHOE
paccTosiHUE€ W ONTHUYEeCKas Cujia TOHKOW JMH3BI. [locTpoeHune wuzo0pakeHuil B
coOuparoumx U paccenBarouux jJuH3zax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JlaBa€MO€ JIMH30U.

IIpenenbl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonuoBast ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHUS MaKCUMYMOB U MHHUMYMOB B HMHTEp(PEPEHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakius cBera. JudpakuvionHas pemérka. YCIOBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM  MAaJACHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonsipuszanus cBeTa.

TexHuueckue yCTpOCTBA M TMPAKTUUECKOEC NPUMEHEHUE. OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMoNMHEHHOE pacIpOCTPaHEHHUE, OTPAXKEHHE M TPEIOMIICHHUE CBETa.
OnTrueckue mpudOpHI.

[TonHoe BHYyTpeHHEE oTpakeHue. Mojiesib CBETOBOIA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Mojaenu MUKpPOCKOTIA, TEIECKOIA.

HaGnronenue naTepdepeHium crera.

HabGnronenue nudpakuuu cBera.

HaGnronenue nucnepcuu cBera.



[Tonydyenue cekTpa ¢ TOMOUIBIO TPU3MBI.

[TomyueHnue crniekTpa ¢ MOMOIILIO0 TUPPAKIIMOHHON PEIIETKH.
Hab6nronenue nomnsipusaiuu cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi
N3Mmepenne nmokazaTessi NpeIoMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cHIeIUAJBHON TEOPUU OTHOCUTEIbHOCTH

['panuiel TPUMEHMMOCTH — KJIacCMYeCKoM  MexaHuku.  [loctymnaTsl
CIEIUAJIbHOW TEOPHH OTHOCUTEIBHOCTHU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MMPUHIIUI OTHOCUTEIIBHOCTH DUHIIITECHHA.

OTHOCUTENTBLHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHHEe BPEMEHU U COKpallleHue
JUTHHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPruel U UMITYJILCOM PEJIATUBUCTCKOW YaCTHUIIBI. DHEPTHUS
TTOKOSI.

Pa3nen 7. KBantoBasi pusuka

Tema 1. Dnemenmul K6anmoeoi onmuKu

®ortonsl. ®opmyna [lnanka cBsizu sHeprun (OTOHA C €r0 YaCTOTOU. DHEPrus
U UMIyJbe poToHa.

OtkpeiTre u uccienoBanue Goroadpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotordpdexra. YpaBHenue DuHmTeitHa st dpoToddpdekra. «KpacHas rpanuna»
dbotorddexra.

JlaBnenue ceera. OnwiTel 11. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckre ycTpoiicTBa W MpPaKTUYECKOE IMpPUMEHEHHUe: (POTOIIEMEHT,
dboTomaTUMK, COIHEUHas: OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oto3¢(dHeKT Ha YCTaHOBKE C LIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHEHTHETO (oTOdPdeKTa.

Cseronuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHILI.
IInanerapHas Mogmenb aroma. Iloctynatel bopa. M3nydyenue u moriounieHue
(GbOTOHOB mMpU mMepexojie aToMa C OJHOIO YPOBHSI SHEpPruM Ha Jpyroil. Bumbl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOJOPOJA.



BonnoBsie cBoiicTBa yactull. Bosnbl ge bpoitist. KopryckyisipHO-BOJIHOBOM
Nyajau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYCHHE.
TexHudyeckne yCTpPOMCTBA M NPAKTHUYECKOE NPHUMEHEHHE. CHEKTPAJIbHbIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbiTa Pesepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHelyaThiX CIEKTPOB U3TyUEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomel
HaGnronenue nuHevaToro cuekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
paauoaktuBHOCcTH.  OmbiTel  Pesepdopmna mo  ompeneneHu0  cocTaBa
paanoakTUBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IydeHus.
Brnusinue painoakTUBHOCTH Ha XKUBBIE OPTaHU3MBI.
OtkpeiTHE TIpOoTOHA M HeWTpoHa. Hykimonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. OJEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH paJuoakTUBHOTO pacraja.
DHeprus CBsI3U HYKJIOHOB B siipe. SnepHblie cuibl. JleekT macchl sapa.
SAnepusle peakuuu. [lenenue u cUHTE3 sA1€p.
SAnepusiii peaktop. Tepmosnepubiii cuHTe3. [IpoOiieMbl W TEPCHEKTHUBEI
AJIEPHON DHEPIETUKU. DKOJIOTUYECKUE aCIIEKThI IAEPHON SHEPrETUKHU.
DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIIOIEHNS U PETUCTPALIUU FI€MEHTAPHBIX YACTHUII.
dyH1aMeHTaIbHbIe B3auMoieHcTBHS. EqUHCTBO (hU3nYecKoi KapTHHBI MUpAa.
TexHu4yeckne ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE. NO3UMETP, KaMmepa
Bunbcona, siaepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUY€TUrK HOHU3UPYIOLIUX YACTHUII.
Yyenuueckuii sxcnepumenm, 1abopamophsie pabomel
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

Oranbl pa3BUTUS acTpoHOMHH. [IpuKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.



Bun 3Bénnoro neba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIAMMOE
JIBMOKCHHE.

ComHeunas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHLA W 3BE3N.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMma «CHEKTpaldbHBIA KJIacC —
CBETUMOCTL». 3BE3JBI TJABHOM IOCIEIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIAaBHOM MOCJIENOBATEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIEC MPEACTABICHUSI O MPOUCXOXKACHUU U 3Bodtonnu CojHua U
3BE3/1. DTanbl )KU3HHU 3BE3]I.

Mineunsiii Ilyte — nama T'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku v kBazapbl. YEpHBIE ABIPHI B sApax
rajlJakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. PazOeranue rajakTuk.
Teopust bosbmoro B3peiBa. PenmkToBO€ U3IydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaGnronenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM IS OTIpe/IeSICHUs T0JIOKEHUsI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Ms1 CEBEPHOro MONyIIaApUs U IPKUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIMAILHOM M ATUYECKOU chepax AesATETbHOCTU YEJIOBEKa, POJIb U MECTO (DU3UKHU
1 aCTPOHOMHUHU B COBPEMEHHON Hay4yHOU KapTHHE MHPA, POJIb PU3HUECKON TEOPUHU
B (opMUpOBaHMM TPEICTABICHUNH O (PUIMUECKON KapTUHE MHPA, MECTO
(bu3MYeCcKOl KapTUHBI MUpa B OOIIEM PSIIy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJICTABICHUN O PUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce OCyIIECTBISETCS C
Y4ETOM COJACPKATEIbHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMM MAaTE€MAaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meswcnpeomemnvie nousmusi, CBA3aHHbIE C U3YYEHHEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBICHUE, HAy4HBIM (HakT, TUIOTEe3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHNUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEITh, U3MEPECHHE.

Mamemamuka: pelleHUE CUCTEMBl YpPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWH HA OCU KOOPJWHAT, CIIOKEHHE BEKTOPOB,



MPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIHMM, NPU3HAKH TOJ00MS TPEYroJbHUKOB,
OIpe/IeTICHHUE IIOAAN IIJIOCKUX QUryp u oobéMa Tell.

buonocus: »snexkTpuyeckue SBICHUS B JKUBOW MpHUpoOAE, KoJieOaTelbHbIE
JIBW)KEHUS B )XKMBOU IPUPOJIE, ONTUYECKHUE SIBIICHUS B KUBOW IPUPOJE, NCUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus. CTpPOEHHE aTOMOB U MOJIEKYJ], KPUCTALIMYECKAS] CTPYKTypa TBEPABIX
TeJd, MEXaHU3Mbl O0Opa30BaHMS KPUCTAJUIMYECKOW pEIETKH, CHEeKTpalIbHBIN
aHasus.

l'eocpaghus: MarHuTHble TMOJIOCa 3€MIIM, 3aJleXUd MArHUTHBIX PV,
boToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHU M.

Texnonozua. JAHUM DIIEKTPOIIEpenad, TIEHEpaTop IMEPEMEHHOIO TOKa,
AJIEKTPOJBUIaTeNb, WHAYKLIHOHHASA II€Yb, pajgap, pPaguonpUEMHUK, TEJIEBU30D,
anteHHa, teiedon, CBY-meub, NMpOEKIMOHHBIN ammapart, BOJIOKOHHAs OINTHKA,
COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Duszmka» Ha YpPOBHE CPEIHETO OOIIEro
obpaszoBanus (0a30BBI YPOBEHB) JOJDKHO OOECIEUYHTh AOCTHKCHHE CIIECTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI yUeOHOTro npeamMera «Du3rKa» J0TAKHbI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXIEHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIECTBa, pacIIMpeHUE >XKU3HEHHOTO
ONBITA U ONbITA JECATEIBHOCTH B IPOLIECCE peaTu3allii OCHOBHBIX HaIPABIICHUN
BOCITUTATEIIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3UIIUKM 00YyYaIOIIEerocsi Kak akKkTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOTO OOIIECTBa,

MPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKMX T'yMAaHUCTUYECKUX M
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
oOLIEeCTBa, yYaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aluiy,

YMEHHUE B3aUMOJCUCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIHUSIMU U Ha3HAYCHUEM,

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIESATENBHOCTH;

2)IaTPHOTHYECKOT0 BOCTIMTAHMA:

c(hOopMUPOBAHHOCTH POCCUNCKOU IPa)XKIaHCKOMN UJIEHTUYHOCTH,
MMaTPUOTHU3MA,;

LIEHHOCTHOE OTHOLICHHWE K TOCYHAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKHU U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, ITHUYECKOTO MTOBEICHMUSI,

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
JNESATEIbHOCTUA YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOHYMBOrO OYAyIEro;

4)3cTEeTHYECKOro BOCIIMTAHMS .

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIKOUAS 3CTETUKY HaAYYHOT'O TBOPUYECTBA,
npucyIiero Gu3nyeckot HayKe;



5)TpyaoBOro BOCHUTAHUS:

MHTEPEC K pa3IMuHbIM cdepaM NpodhecCHOHATBHOW IEATEIBHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BEIOOP
Oynymeli mpodeccuu ¥ peaaTn30BbIBaTh COOCTBCHHBIC YKU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3OBaHUIO M caMOOOpa3oBaHUIO B 00JIaCTH
(GU3HMKY Ha TIPOTSHKCHUHN BCE KU3HU;

6)?K010rH4eCcKOro BOCHUTAHMSA:

c(OpPMHPOBAHHOCTh JKOJIOTHUYECKOH KYJIbTYPhI, OCO3HAHHE TIJIO0ATHHOTO
XapakTepa SKOJIOTHICCKUX TPOOIIeM;

IUIAHUPOBAHUE U OCYILECTBIEHUE JECUCTBUUA B OKPYKAKOIIEH Cpelle HA OCHOBE
3HAHMS [eJIeld YCTOWYUBOTO Pa3BUTHS YEJIOBCUYCCTRA,

pacIIMpeHre OIbITa JEATEIBLHOCTH DKOJOTHYECKOW HAIpPaBJICHHOCTH Ha
OCHOBE MMCIOIIHNXCS 3HAHUH 10 (hU3HUKE;

7)IeHHOCTH HAYYHOI'0 TO3HAHMS

c(OpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3UUECKON HAYKH;

OCO3HAHHME IIEHHOCTHM HAy4YHOW JIEATEeIbHOCTH, TOTOBHOCTH B IIpOIECCEe
U3Y4YeHUS  (U3MKH  OCYHICCTBJIATH  NPOSKTHYHO W HCCJIEIOBATEIbCKYIO
JCATENBHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE yUeOHbIe e CTBUS
ba3oBble JJornyeckue aeiicTBU .
CaMOCTOSITeIbHO  (OPMYJIMPOBATH W aKTyallM3UPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE,;
ONpeAeisaTh LEeNN ACATECIbHOCTH, 3aJaBaTh MMapaMeTpbl W KPUTEPUU HX
IOCTIDKCHHS,
BBISIBIISITH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMS B  pacCcMaTpUBAEMbBIX
(bU3UYECKUX SABICHUSX;
pa3palaTbiBaTh IJIaH pElIEHHs MPOOJIeMbl C YYETOM aHAIN3a UMEIOIINXCS
MaTepHUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB,;
BHOCUTH KOPPEKTUBHI B JICITEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
1IEeJIIM, OLICHUBATh PUCKH MOCJIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHINIOJHATH pabOTy B YCJIOBUAX  peaJbHOTrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOICUCTBUSA;
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.
ba3oBrbIe ucciienoBaTe/IbCKHE Al CTBHSA.



BJIQJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUCBBIMH TOHSITHUSAMU M METOJIAMH
(bu3HUeCKON HAYKH;

BJIaJICTh HaBBIKAMHU YUEOHO-HUCCIIEAOBATEIBCKON U TPOCKTHOM JNEATEITLHOCTH
B 00slacTi (hM3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIIBHOMY IOUCKY
METOJIOB pEIICHHS 3a1ad (U3HYECKOTO COJepKaHHUsA, MPUMEHEHHUIO Pa3IUIHBIX
METOOB MO3HAHHUS,

BJIQJCTh BHJAMH JCITCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpETalliy, TPEeoOpa30BaHUI0 M TPUMEHEHUIO B pa3IMYHBIX Yy4EOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (DU3HKHU;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJIM3MPOBATh 3aaady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOIUTh apryMEHTHI JJIs JOKa3aTelbCTBa
CBOMX YTBEP)KJICHHH, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYCCKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (GOPMYJIUPOBATh COOCTBEHHBIC 3amayll B 0Opa30BaTEILHOM
JCATSIBHOCTH, B TOM YHCJIC TIPU U3yUYCHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAITUSM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;

yMETh IEPEHOCHTh 3HaHUS 10 (U3MKE B TPAKTHYECKYI 001acTh
KA3HEAEATEILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPE/IaraTh OpUTHHAIBHBIC MTOIXO/IbI U PEIICHNUS;

CTaBUTh MIPOOJIEMBI U 33J1a4UH, JOITYCKAOIINE aIbTEPHATHBHBIC PEIIICHUS.

Pabora c nunpopmanueii:

BJIAJICTh HABBIKAMU TIOJyYeHUsS WH(pOpManuu (U3MYECKOTO COACP)KAHUS U3
HUCTOYHHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIHLHO OCYIICCTBISATh IOWCK, aHAJIW3,
CHUCTEMATH3alUI0 W HMHTEPIPETAIMI0O WHPOPMAIIMU Pa3IUYHBIX BHJIOB M (HOpM
MIPE/ICTABIICHHUS;

OIICHMBATh JIOCTOBEPHOCTh MH(OpMAIUH;

UCIIOJIB30BaTh  CpeJACTBA  WH(GOPMAIIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEUICHUU KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHH3aIldOHHBIX
3ama4 ¢ coOmrofcHUEM TpeOOBaHWK APrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOEPEeKCHMS, TIPABOBBIX W  OTUYCCKUX HOPM, HOpPM
nH(pOopMaIMOHHOM 06€301aCHOCTH;

co3daBaTh TEKCThI (PM3UYECKOTO COJAEpKaHUsS B PA3IMYHBIX (popmaTax ¢
y4€TOM Ha3HA4YCHHS WH(OPMAIMU U IIEJICBOH ayJAUTOPUH, BRIOUpas ONTUMAIbHYIO
(dbopMy TIpeICTaBJICHHS M BU3yaJIU3all1H.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiCTBHSA



OCYIIECTBJISTH OOIIEHHE Ha Ypokax (U3MKM W BO BHE-ypOUHOU
NS TENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M  CMAr4aTh
KOH(JIUKTHI,

pa3BEPHYTO W JIOTUYHO HU3JAraTh CBOIO TOYKY 3PEHHUS C HCMHOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHONW M MHAUBHUAYaTbHOM
paboTHI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUI C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)XA0ro YjeHa KOJIEKTHBA,

NpUHUMATh LETM  COBMECTHOW  JAESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHUIO. COCTaBIATh IUIaH ACHCTBUH,
pacnpenensiTh poiu ¢ YY4ETOM MHEHHUHM Y4YaCTHUKOB, OOCYXJAaTh pPE3YJIbTAaThl
COBMECTHOM paboTHI,

OLICHMBATh KayeCTBO CBOEr0 BKJAJla U KaXJIOr0 yYacTHHKAa KOMaHIbl B
001Ul pe3ynabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKThI, OLEHUBATh HJIE€U C TO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYalLUAX, IPOSABIIATH TBOPUECTBO U BOOOpaKeHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBHSA
Camoopranuzanus:

CaMOCTOSITEIILHO OCYIIICCTBIIATh MO3HABATEIBHYIO JIEATCILHOCTh B OOJIACTH
GU3MKK W acCTPOHOMUH, BBIABIATH MPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHEIE 3a7]a4H;

CaMOCTOSITEJILHO COCTABJIATh IUTAH PEIICHUS PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJTHCHUS MTPAKTUYECKON PabOThI C yYETOM UMEIONIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W TIPEAMIOYTCHU,

JaBaTh OIICHKY HOBBIM CHUTYaITHIM;

pacIMpsATbpaMKH YIEOHOTO MpeMeTa Ha OCHOBE JTUYHBIX IMPEIOYTCHHIA;

JeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBCHHOCTH 3a PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO SPYAUIHMA B O0JACTH
(U3HKH, TTOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIM U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsM, BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTD,

OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,



BIAJCTh HABBIKAMHU  [IO3HABATEJIbHOW  pediiekcuu Kak  OCO3HaHUs
COBEpILIAEMBIX JCHCTBUA M MBICIUTENBHBIX MPOILECCOB, HMX PE3yIbTaTOB U
OCHOBAHMU;

MCIIOJIb30BaTh MPUEMBI pedIeKCUU IJis OLICHKU CUTYalluu, BHIOOpa BEPHOTO
pelIeHuUS;

yMETh OIICHUBATh PUCKA U CBOECBPEMEHHO IPUHUMATH PELICHUS MO HX
CHIDKCHHUIO,

MPUHUMATh MOTHUBBI M apPryMEHTHl APYrUX MpPU aHajJu3e pe3yJbTaTOB
JICSITEIbHOCTH

MIPUHUMATH Ce0s1, TOHUMAsi CBOM HEJJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apPryMEHThl APYrUX MpPH aHajdu3e pPe3yJbTaTOB
JIESITEIbHOCTH

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mpouecce noCTHMKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOrPaMMBbI
no ¢u3uKe IS YPOBHA CPEIHEro oOIero oO0pa3oBaHUs Yy OOydYarOUIUXCs
COBEPILICHCTBYETCS AMOIIMOHAJILHBIM WHTEJICKT, MpEeAnoararo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE DMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON CepHl,
OBITh YBEPECHHBIM B cele;

CaMOPETYJIMPOBAHMS, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMH, BKJIIOYAIOUIEH CTPEMJICHUE K JOCTHMXKEHUIO LEIU U
yCHexy, ONTUMU3M, WHUIMATUBHOCTh, YMEHHE JAEHCTBOBATH HCXOJS M3 CBOMX
BO3MO>KHOCTEH

SMITIaTHH, BKIIIOYAIOIIEH CIIOCOOHOCTh IOHMMATh SMOIIMOHAJIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATb €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKNBAHUIO;

COIMATbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMHU JIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3peniaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATHBI
K xonmy oOyuenuss B 10 kJjacce mpeaMeTHbe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHUMN
JEMOHCTPUPOBATh HA TIpUMEpax poJib U MecTo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUIECKON IS TCILHOCTH JIFOJICH;



YUUTHIBaTh TPAHUIBI TMPUMEHEHUS W3YYCHHBIX (PU3HMYECKUX MOJICIICH:
MaTepualibHasi TOYKa, HHEpIMalbHAsl CUCTeMa OTCU€Ta, aOCOJIFOTHO TBEPIOE TEIO,
WJeadbHbIN Ta3, MOJACIH CTPOCHUS Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUYECKUM 3apsi/l IPU pelieHUur HU3NUECKUX 3a1a4,

pacro3HaBath (hu3udeckue sBiieHus (IPOIECCh) B OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KMHETUUYECKOW TEOpUM CTPOCHMs BEIIECTBA U
ANCKTPOJAMHAMUKHU:  PAaBHOMEPHOE H  PABHOYCKOPEHHOE  MIPSMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TaJeHUE TeJ, IBIKEHHE 110 OKPYXKHOCTH, HHEPIHS,
B3auMoJielicTBue Tel, Tuddy3us, OpOyYHOBCKOE JBIXEHHUE, CTPOSHUE KUIAKOCTEH
1 TBEPJBIX TeJI, N3MEHEeHHE 00BbEMaA TeJl MPH HarpeBaHUM (OXJIaXICHUH), TEIJIOBOE
paBHOBecHUE, UCIIapeHHEe, KOHJACHCAIUs, TUIABJIEHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPHITOM
cocylie, CBS3b MEXKAY IapaMeTpaMH COCTOSIHHMS Tra3a B H3OIpOIleccax,
AJIEKTPHU3AIUS TeJl, B3aUMOJICHCTBUE 3apsI0B;

OMHUCHIBATh MEXaHUYECKOE JBM)XEHUE, UCMONB3YysS (U3UYECKUE BEIUYHHBI:
KOOpAWHATa, MyTh, MEpEeMEIIeHue, CKOPOCTh, YCKOpPEHHEe, Macca Tela, CHIIa,
UMITYJIbC TeJla, KUHETUYECKash dHEPrusl, MOTEHIMAJIbHAS JSHEPIrusi, MEXaHHUecKas
paboTa, MeXaHWYeCKas MOIIHOCTh, TpPH ONHCAHUU TPABWIBHO TPAKTOBATh
(UBUYECKUI CMBICIT HCMOJB3YEMbIX BEIMYMH, MX OOO3HAUCHHUS M EIUHUIIHI,
HaxXOJIUTh (POPMYJIBbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO0 BEIUUYHUHY C JAPYTHUMHU
BEJIMYNHAMUY,

OMHUCHIBATh H3YUYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUSA,
UCIIONB3Yys (U3WYECKUE BEJIMYMHBI. JaBJIEHUE Tas3a, TeMIleparypa, CpeaHss
KHMHETHYECKasl SHEPTUs XAaOTHYECKOTO JBIDKCHHUS MOJICKYJ, CpeHEKBaIpaTUIHAas
CKOPOCTh MOJICKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSsA SHeprus, pabora rasa,
KO(DPUIIUEHT TMOJE3HOr0 JCHCTBUS TEIUIOBOI'O JIBUTATENs; TpPH OINKHCAaHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICT HCIOJb3yeMbIX BEJIMYHUH, WX
0003Ha4YECHUS] W CIWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bUBUYECKYIO BETUYMHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUYCHHBIC DJICKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
siBIIeHUS (ITPOIECCHI), UCIOIB3YsA (PU3NYCCKUE BEIUUYMHBI. JICKTPHUCCKUAN 3apsil,
AIIEKTPUYECKOE TMOJIe, HAMPSHKEHHOCTD TOJIsI, TIOTEHIIUAJ, PA3HOCTh MOTEHINAJIOB,;
NPy ONUCAHUM TIPABUJIBHO TPAKTOBaTh (U3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAUEHUS M EIUHUIIbI, YKa3bIiBaThb (hOPMYJIbI, CBSI3bIBAIOIIUE
JAHHYIO0 (PU3HYECKYIO BEIMUYMHY C IPYTUMHU BETUIUHAMH,

aHAJIM3UPOBATh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIOIb3Yysd (pu3nueckue
3aKOHBI U TIPUHIIUIIBI: 3aKOH BcemupHoro Tsarotenus, |, 11 u 11l 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHMUYECKOM »SHEpPruu, 3aKOH COXPaHEHHUsS UMITYJIbCa,
MPUHIUIT CYNEPIO3UIMNA CHJI, TPHUHIIUI PABHOINPABHUS HMHEPLUHUAIBHBIX CHCTEM



oTc4€Ta, MOJEKYISIPHO-KHHETUYCCKYI0 TEOPUI0 CTPOCHHS BEIIEeCTBA, Ta30BbIC
3aKOHBI, CBS3b CPEAHEH KHHETUYECKOW SHEPTUU TEIUIOBOTO JBUKCHHS MOJIEKYT C
abCOJIFOTHON TeMIiepaTypoil, EepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHCHHSI
DIIGKTPUYECKOTO 3apsia, 3akoH KyioHa, Tpu 3TOM pa3iaudaTh CIOBECHYIO
(bOpMyIIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUs (TpaHUIBI,
00JIaCTH) IPUMEHUMOCTH,;

OOBSICHATH OCHOBHBIE TMPUHIUIBI JCHCTBHS MalluH, MNPUOOPOB U
TEXHUYECKUX YCTPOWMCTB; pa3inuaTh YCIOBHS UX OE30MACHOTO HCIIOJIb30BAHUS B
MOBCEIHEBHOM KU3HU,

BBITIOJHATh JKCIEPUMEHTHI TI0 HCCIENOBAaHUIO (PU3MYECKUX SIBICHUH U
MPOIIECCOB C WCMOJIB30BAHUEM TPSMBIX W KOCBEHHBIX W3MEpPEHUH, MpPH 3TOM
dbopmynupoBath mpoOJeMy/3agady U THUIOTE3y Yy4eOHOro DKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYyIOBaHUs, MPOBOIUTH OIBIT H
(dbopMyITUpPOBATH BBIBOJIHI;

OCYIIIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEITUYHH, TIPU
TOM BBIOMPATh ONTHMAIBHBIM CIOCOO WM3MEpPEHHUS W HCIIOJIB30BATh W3BECTHHIC
METO/IBI OIICHKH MOTPEITHOCTEH N3MEPECHHUI;

UCCIICIOBaTh  3aBUCHUMOCTH  MEXIAYy  (QU3NYECKUMH  BEIUYMHAMH  C
UCTIONb30BAaHUEM TMPSIMBIX HM3MEpPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKcUpoBaTh Pe3yabTaThl TMOMYUYEHHOW 3aBUCUMOCTH (U3MUYECKUX BEIWYUH B
BUJIe TaOIHIl U TpaUKOB, AeTaTh BBIBOABI IO Pe3yabTaTaM HCCIIET0BaHUS;

coOro1aTh mpaBuiia 0€30MacHOr0 TpyJa MPH MPOBEACHUH UCCICIOBAHUN B
paMKax yd4eOHOro »SKCIEPUMEHTa, Y4eOHO-HMCCIEeNOBATEILCKOH M TMPOCKTHOU
AESITETFHOCTA C MCTOJIB30BAHUEM H3MEPHUTEIbHBIX YCTPOWCTB M JaOOPaTOPHOTO
o0opy10BaHUS;

pemarb pacy€THbIe 3a7aud C SIBHO 3aJaHHON (U3HUECKOW MOJEINbIO,
UCTIONB3Ys (U3MUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUSA 3a/1a4u
BBIOMpaTh (PU3MUECKYI0O MOJENb, BBIACIATH (PU3MUECKHE BETUYUHBI B (HOPMYIIHI,
HEOOXOJMMBIE ISl €€ peIleHus, MPOBOJUTh PACYEThl M OILICHWBATh PEATHHOCTH
MOJTyYEHHOTO 3HaUCHUS (PU3MUECKON BETUIMHBI;

pelaTh KaueCTBEHHBIC 3a/1a4l: BEICTPAUBATh JIOTMUYECKH HEPOTHUBOPEUUBYIO
IETIOYKY PacCYXICHUH C OMOpOil Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
buznyecKue SBICHUS;

UCTIONB30BaTh ~ TMPH  pEHICHHWH  y4eOHBIX  3a7ad  COBpPEMCHHBIE
WH(POPMAITMOHHBIE TEXHOJIOTUU JUIsI TIOMCKA, CTPYKTYPHPOBAHMSI, MHTEPIPETAIIUN
U TIpEJICTaBIICHUs yUeOHOW M HAyYHO-TIOMYJISIPHOW MH(OpMAINH, MOJTYISHHON U3
Pa3IMYHBIX HICTOYHUKOB, KPUTUIECKH aHATM3UPOBAThH TIOTydaeMyr0 HHPOpPMAIIHIO;



MIPUBOJIUTH MIPUMEPHI BKJIaJa POCCUMCKUX U 3apyOCIKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HayKH, OOBSCHEHHE TIPOIECCOB OKPYKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

WCIIOJIB30BaTh TEOPETHYECKUE 3HAHHUS MO (U3MKE B MOBCEIHEBHON JKU3HU
I o0ecredeHusT 0€30MacCHOCTH TPU OOpaIEHUH ¢ MTPUOOpPaMU U TEXHUYECKHUMU
YCTPONCTBAMH, ISl COXpaHEHUS 370POBBS M COOJIOICHUS HOPM SKOJOTHYCCKOTO
MOBEJICHUS B OKPYKArOIIeH cpere;

paboTaTh B TPYIIlE C BBHIIOJHEHUEM pPa3IUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBL, PalMOHAIBHO pacHpelesaTh OOSI3aHHOCTH U
IUIAHUPOBATH JIEATECIBHOCTh B HECTAHAAPTHBIX CUTYalUSX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB IPYIIBI B PEIICHUE pacCMAaTPUBAEMO TTPOOIICMBI.

K xoniy oOyuenuss B 11 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
yYPOBHE JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:

JEMOHCTPHUPOBATh HAa TMPUMEpPAX POJIb U MECTO (PU3UKH B (DOPMUPOBAHHUH
COBPEMCHHOW HAyYHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TMPAKTHYECKOW ACATCIBHOCTH JIOJCH, ICJIOCTHOCTh M €IWHCTBO
(bu3MYeCKOl KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (PU3NYECKHX MOJICIICH:
TOYCYHBIA AICKTPUYCCKUHN 3apsi, Jyd CBETa, TOYCUHBIN UCTOYHHK CBETA, sIepHas
MOJIe]Ib aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sapa IMpH PEerieHUH (PU3NISCKUX
3azay,

pacro3HaBath (hu3udeckue sBiieHus (IMPOIECChl) B OOBACHATH X Ha OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOH (DU3HMKU: JIEKTPUUYECKAs MTPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JICMCTBUS TOKA, B3aMMOICHCTBHE
MarHuTOB, SJEKTPOMArHWUTHAs WHIYKIUSA, JEHCTBHE MArHUTHOTO TIOJS Ha
MIPOBOJHUK C TOKOM M JBIDKYIIHMKCS 3apsjl, 3JICKTPOMArHUTHBIC KOJeOaHHUS W
BOJIHBI, MPSIMOJMHEHHOE pAacIpOCTPAaHEHHE CBETa, OTPAKEHHUE, MPEIOMIICHNE,
uHTepdepeHnys, audpaknus W TOJAPU3AlMsSI  CBETa, JWCICPCHS  CBETa,
dborosnekrpuueckuii 3¢ dekt (pororddekrt), cBeTOBOE NaBICHHE, BOZHUKHOBECHHUE
JUHEHYATOrO0 CIIEKTpa aToMa BOJOpPOJA, €CTECTBEHHAas M HMCKYyCCTBEHHAas
PaMOaKTHBHOCTB;

OINKCBHIBAaTh W3YyYCHHBbIC CBOMCTBa BellecTBa (JICKTPHUUYECKHE, MarHUTHbBIC,
ONTHYECKUE,  DJICKTPUYCCKYI0  MPOBOJAMMOCTH  Pa3dHYHBIX  Cpex) |
DJICKTPOMArHUTHBIC SIBJIICHUSA (MPOLIECCHI), MCIONB3Ysd (U3NYSCKUE BEIUYHHBI:
DIIGKTPUYECKHUI 3apsiji, CHJa TOKA, AJIEKTPUUYECKOE HAMPSIKEHHE, IIIEKTPUUECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYINAs CHia, paboTa TOKa,
WHAYKIIMS MarHuTHOTO Ioysl, cwia Awmrepa, cwia JlopeHIla, WHIYKTUBHOCTH
KaTYIIK{A, SHEPTrHs 3JICKTPUYCCKOTO M MArHUTHOTO IIOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KojiebaTeIbHOM KOHType, 3apsij M cujla TOoKa B MpOIEcce



TapMOHUYCCKUX JJICKTPOMAarHUTHBIX KojieOaHuH, (OKYCHOE pacCTOSHUE U
ONTHYECKAsl CWJIA JIMH3BI, TPHU ONKHCAHWHM IPABUILHO TPAKTOBATh (PU3MYCCKHI
CMBIC]T HCIIOJIb3YEMBIX BEJIWYMH, HMX OO0O3HAYCHHS W EIUHUIILI, YKa3bIBaTh
GbopMyJIbl, CBS3BIBAIONIMEC JIAHHYIO (DHU3WYCCKYI0 BEIUYMHY C JPYTHMH
BEJIMYMHAMU,

ONKMCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHHS M IPOIECCH, HCIOJb3YS
(bu3MYeCKUEe BEIMYMHBI. CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI |
JacTOTa CBETa, DYHEPTUs U UMITYJIbC (POTOHA, IMepro/I ToJTypaciaga, SHEPT sl CBI3U
aTOMHBIX S7ACp, NPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3MYCCKUH CMBICI
UCIIOJI3YeMBIX BEJIMYWH, WX OOO3HAYCHWS W CIMWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO BEIMYMHY C JPYTMMH BEJIUYMHAMH,
BBIYHCIISATH 3HAUCHHE (PU3NICCKON BETMYHHBI;

aHAIM3UPOBATh (PU3NUYECKHE TMPOIECCHl U SBICHUS, WUCIONB3YS (PU3NUYECKHUEC
3aKOHBI W MPUHITUIBI. 3aKOH OMa, 3aKOHBI TOCEA0BATEILHOTO U MapajuieIbHOTO
COCIMHEHHUS TPOBOIHUKOB, 3akoH J[koyns—JIeHIa, 3akOH 3JIEKTPOMAarHUTHOM
WHIYKITUHU, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTpaHEHHUS CBETa, 3aKOHBI OTPAKCHHS
CBETa, 3aKOHBI INMPEIOMJICHUS CBETa, ypaBHEHHWE DHHIITEHHA M PoTtoddderra,
3aKOH COXPAaHCHHsI DHEPIHH, 3aKOH COXPAHCHHS HMITYJbCa, 3aKOH COXPaHCHHS
AIIEKTPHYECKOTO 3apsijia, 3aKOH COXPAaHCHHMS MAacCOBOI'O YHCIIA, MOCTYNAThl bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, IpHu 3TOM pas3JInyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAKECHHE M YCIOBUsA (TpaHHIlBl, 00JacTH)
MIPUMEHUMOCTH;

OTIPEICIIATh HAIIPABJICHUE BEKTOPa WHIYKIIMA MarHUTHOTO ITOJISI TPOBOTHUKA
C TOKOM, cuiibl AMriepa u cuibl JIopeHna,;

CTPOUTh M OIMCHIBATh H300paKCHHE, CO3/IaBaeMOE IUIOCKHUM 3epPKajioM,
TOHKOM JIMH30M,

BBITIOJIHATD 3KCIEPUMEHTBI TI0 MCCIICIOBAHUIO (U3UYECCKUX SBICHUU W
MIPOIIECCOB C HCIOJIB30BAHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHHUH. TPH 3TOM
dbopmynupoBath mpoOJeMy/3agady U TUMNOTE3y Yy4eOHOro DKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEIIONKEHHOTO O000pYIOBaHUS, IMPOBOJUTH OIBIT |
(GbOopMyIMpPOBATh BHIBOIBI;

OCYIICCTBIIATH MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUCCKUX BEIMUWH, TIPH
BTOM BBIOMPATHh ONTHUMAJBHBIN CIIOCOO M3MEPEHHS M KCIOJIb30BaTh HM3BECTHBIC
METO/IbI OIICHKH TIOTPEITHOCTEH N3MEPCHU;

WCCJICIOBATh 3aBUCUMOCTH (DU3MYECKMX BEIIMYUH C HCIIOJIb30BAHHEM
NPSAMBIX HM3MEPEHHMI. MPU OSTOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATH
pPE3YNIbTATHl MOJYYCHHON 3aBUCUMOCTH (U3MYECCKUX BEIUYHMH B BHJC TAOIUI[ U
rpaduKoB, JeIaTh BEIBOABI IO pe3yIbTaTaM HUCCIICIOBAHMS,



co0Jr0/1aTh MpaBuia 0E30MacHOro0 TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax ydeOHOTrO »SKCIEPUMEHTa, Y4eOHO-UCCIEIOBATEILCKOM UM MPOCKTHOU
JESATeTLHOCTH C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPaTOPHOTO
o0opy10BaHUS;

pemaTth pacu€THblE 3a7a4dl C SIBHO 3aJaHHOW (DU3WYECKOM MOJIEIbIO,
UCIIOIB3YS (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a]auu
BBIOMpaTh (HPU3NYECKYI0 MOJECNb, BBIACIATh (HU3NUECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOJMMBbIE JJIA €€ pEeIICHHS, MPOBOJIUTH PAcUYEThl U OIICHUBATH PEaTbHOCTH
MOJTYYE€HHOT'0 3HAaYeHUs (PU3HUYECKON BETUUNHBI;

peliaTh KaYeCTBEHHBIE 3a/1a4l . BBICTPauBaTh JJOTHYECKU HEMTPOTUBOPEUUBYIO
LETIOYKY pACCYXXJCHUW C OMOPOM Ha WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBJICHNUSA;

HCIT0JIb30BaTh npu pelIeHnr y4eOHBIX 3aj1a4 COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUU
U TIpeCTaBlIeHHs] yUeOHONW U HAyYHO-TIOMYJApHOU MH(POPMAIUH, TTOJTYYCHHOU W3
Pa3IUYHBIX KICTOYHUKOB, KPUTHUYECKU aHAJIM3UPOBATH MOJTydyaeMyr HH(OpMaIIHIO;

OOBSCHATHh TIPUHIMIIBI JCHCTBHUS MAaIlUH, TPUOOPOB W TEXHUYECKUX
YCTPOUCTB, pa3inyaTh YCIOBUs MX 0€30MacHOT0 MCIOJIb30BaHUS B MTOBCEIHEBHOMN
JKU3HU,

MIPUBOUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSACHEHHE TPOILIECCOB OKPYXKAIOIIETO MHpPa, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTHH,

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >KU3HU
Uil obecniedeHus: 6€30MacHOCTH MPU OOpAIICHUH C MPUOOPAMHU U TEXHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHMS 3JI0POBbS U COOJIOJICHHUS] HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPYXKAIOIIEN Cpeie;

paboTaTh B TPYIINE C BHINOJHECHUEM Pa3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh pabOTy TPYIIbI, pPAIMOHATILHO pacHpeAessiTh OO0S3aHHOCTU U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHAAPTHBIX CUTYAILUsX, aJ€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIINHI B PEIICHUE paccMaTPUBAEMOM MPOOJIEMBI.
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3.1 t 4 1 https://m.edsoo.ru/7f41c9
TEOpUn 7c
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Uroro mo pazaeny 4
Paznen 4 KBAHTOBASI ®U3UKA
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Uroro mo pazaeny 15

Paznea 5.9JIEMEHTBI ACTPOHOMHUHU N ACTPODPU3UKHU

DIIeMEHTHI bu6mmoreka [IOK
5.1 aCTPOHOMUHU U 7 1 https://m.edsoo.ru/7f41c9
acTpopu3nKu 7c
Uroro mo pazaeny 7

Pa3ngen 6.0bOBLIAIOIIEE IOBTOPEHUE

bu6mmoreka [IOK
00606
6.1 OPHAIOIEE 4 https://m.edsoo.ru/7f41c9
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
IMPOLECCA OBSA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA
YYEHUKA

» ®uswuka, 10 kinacc/ Mskumies I'.51., Byxosnes b.b, Corckuit H.H.; Akunoneproe
obmectBo M3narensctBo «IIpocBemenue»

» ®uswuka, 11 knacc/ Mskumes I'.51., Byxosues b.b, Cotckuit H.H.; Akunoneproe
obmectBo M3narensctBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJA
[Mporpamma kypca ¢usuku nias 10—11 knaccos. ba3oBerit ypoBeHb (aBTOp
Mskumes I".51., Byxosues b.b, Cotckuii H.H)

YMK «®wuzuka. 10 knacc. ba3oBblit ypoBeHb»

1. ®uzuka. 10 xknacc. ba3zoBelil ypoBeHb. YUEOHUK C AIEKTPOHHBIM
npuioxenuem (aBtop B. A. Msikuies I'.51., Byxosues b.b, Corckuii H.H).
2. ®usuka. 10 kinacc. ba3oBelit ypoBenb. Metoaudeckoe nocobue (aBrop
Mskumies I'.5., Byxosues b.b, Corckuii H.H).

3. ®usuka. 10 knace. Aunakruueckue Matepuansl (aBTopsl A.E. Mapos,
E.A.Mapon).

YMK «®wuzuka. 11 knacc. ba3oBbiit ypoBeHb»

1. ®usuka. 11 knacc. ba3zoBeiil ypoBeHb. YUEOHUK C AIEKTPOHHBIM
npuioxenuem (aBrop Msikumes I7.51., Byxosues b.B, Corckuit H.H).

2. ®usuka. 11 knacc. ba3oBelit ypoBenb. Metoaudeckoe nocobue (aBTop
Mskumes I".51., Byxosies b.b, Corckuit H.H).

3. ®usuka. 11 knace. Junakrudyeckue matepuaisl (aBropsl A. E. Mapos,
E.A.Mapon).

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conuansHas ceTh paOOTHUKOB 00pPa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢usuka B mIkoe.

3 http://festival.1september.ru/articles/ - ¢pectuBans megaroruyecKux ujaen
«OTKPBITBIN YPOKY».

4 http://www.fizika.ru/ - caiit nis yunreneil pU3NKNA U MX yUCHUKOB.

5 http://www.physics.ru/ - matepuansl o ¢pusuke.

6 www.ege.edu.ru - napopMannoHHbIi moptan EI'D.

7 http://school-collection.edu.ru/ - equnas komnekius LIOPo
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