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MHOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma mno ¢u3uke 0a30BOro YypoOBHS Ha YpOBHE CpeIHEero ooumiero oOpa3oBaHUsS
pa3paboTaHa Ha OCHOBE TOJOXKEHUH U TpeOOBaHMH K pe3ylbTaTaM OCBOGHHS OCHOBHOM
oOpa3oBaTensHOU mporpammsbl, npexactaBieHHbIXx B PI'OC COO, a takxke ¢ y4érom QenepaabHOI
paboueii mporpaMMbl BOCIUTAHUS M KOHIICTIIUHM IperojaBaHus ydyeOHoro mpenmera «Pusnka» B
oOpa3oBaTenbHbIX  opranuzauusax  Poccuiickoit ~ @exepanum,  peaau3yrolMX  OCHOBHbBIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

CopnepxaHue NporpaMMbl IO (U3UKE HANPaBICHO HAa (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOywaromuxcs 10-11 kmaccoB mpu oOyueHuu ux (usmke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JIESITEIBHOCTHOIO nojaxoza. IlporpaMmMa mo ¢usmuke cooTBETCTBYeT TpeOOBAaHUSAM
OI'OC COO K IUIaHHPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANPEIMETHBIM pe3yJbTaTaM
o0yuyeHMsl, a TakXe YUYMThIBAET HEOOXOAMMOCTb peaTu3alMd MEXIPEAMETHBIX CBs3ell (U3MKU C
€CTeCTBEHHO-HAyUYHBIMU yYEOHBIMH IpeaMeTaMu. B Hell ompeaemnsioTcsi OCHOBHBIC LENHU H3YyYEHUS
(UMK HA ypOBHE CpemHEro oomero oOpazoBaHus, IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHS Kypca
(U3HUKY: TIMIHOCTHBIC, METAPEAMETHEIC, TPEJIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (hu3KKe BKIIOYACT:

® [UIAaHUpPYEMBIC Pe3yJIbTaThl OCBOCHMs Kypca (M3MKM Ha 0a30BOM ypOBHE, B TOM 4YHCIIE

IIpEeIMETHBIE PE3YJILTAThI IO rojlaM O0yUEHUs;

e cojaepxaHue yueOHoro npeamera «Puzukay 1o rojgam o0ydeHus.

du3nka Kak Hayka o Haubojee OOIIMX 3aKOHAX MPUPOABI, BBICTYINAas B KaueCTBE y4eOHOTO
npeaMeTa B IIKOJe, BHOCUT CYLIECTBEHHBIH BKJIQJ, B CHUCTEMY 3HAHHH 00 OKpY’KalolleM MHpeE.
HIxonpHBIA Kypce (UMK — CHCTEMOOOPA3YIOMINK ISl €CTECTBEHHO-HAYUHBIX yUEOHBIX MPEIMETOB,
MOCKOJIBKY (DM3WYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIECCOB M SIBJICHUH, HM3y4aeMBIX XUMHUEH,
ouosoruent, ¢uznueckoil reorpadueit U actpoHomueil. Vcmonp3oBaHWEe W AKTMBHOE NPUMEHEHUE
(bU3UYECKUX 3HAHUM ONpEAeNsAeT XapakTep M pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe
SHEpPreTUKU, TPAHCIOpPTa, OCBOEHHUS KOCMOCA, IOJYy4YEHHS HOBBIX MAaTepHajoB C 3aJaHHBIMU
cBoiicTBaMH M Apyrux. V3ydyeHue (u3MKU BHOCUT OCHOBHOH BKJaa B ()OPMHPOBAHUE €CTECTBEHHO-
HAayYHOM KapTHHBI MHpa oOydarommxcsi, B (OpMUpOBAaHHE YMEHHH NPUMEHSTb HAyYHBIH METO.
MO3HAHUS TIPU BBHIIIOJTHEHUU UMH yUEOHBIX HCCIIEIOBAHUN.

B ocHoBy kypca pusuku nisi ypoBHS cpefaHero oOmiero oOpa3oBaHUSI TOJIOKEH PNl UICH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €M0 TOCTPOECHHUS.

Hoesn yenocmnocmu. B cOOTBETCTBMM € HEM Kypc SBISETCA JIOTMYECKH 3aBEpPIIEHHBIM, OH
COJEPKUT MaTepuan U3 BCEX DPAa3/eloB (PU3MKH, BKIHOYAET KaK BONPOCHl KJIACCUYECKOH, Tak M
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBHHM ¢ HeW MaTepuan Kypca (U3UKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benyumm B Kypce siBisiercss (OpMHpPOBaHUE TPEACTABICHUN O CTPYKTYPHBIX
YPOBHSX MAaTE€pPHUH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. BE peanuzanus npeanojaraeT HCIOIb30BaHHE TI'yMaHUTapHOIO
noTeHIana (GU3NIECKO HayKH, OCMBICICHHE CBSI3M Pa3BUTUS (DM3WKH C pa3BUTHEM OOINIECTBa, a
TaKXe ¢ MUPOBO33pEHUYECKUMU, HPABCTBEHHBIMHU U HKOJIOTUYECKUMU NPOOIIEMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc (u3nMku mpeanosiaraeT 3HAKOMCTBO C IIMPOKHUM
KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes  oxonoeusayuu  peanusyercs IOCPEICTBOM  BBEACHHUS  DJIEMEHTOB  COJEpKaHMS,
MOCBSALIEHHBIX SKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHbI C PA3BUTHEM TE€XHUKU
U TEXHOJOTHH, a Takke OOCYXIEHHsS TMpoOJeM palMOHAJIBHOIO NPUPOAONOIL30BAHUS U
HKOJIOTUYECKOM 0e30MacHOCTH.



CrepXHEBBIMU DJJIEMEHTaMH Kypca (M3UMKM Ha YPOBHE CpPEIHEr0o OOIIero oOpa3oBaHUs
SBIAIOTCS  Qu3ndeckue Teopun (popmupoBaHME MPEACTaBIEHUH O CTPYKType MOCTPOCHUS
¢busznueckoit Teopuu, poau (GYHIAMEHTAIBHBIX 3aKOHOB W TMPHUHIUIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPUPOJIE, TPAaHHUIIAX PUMEHUMOCTH TEOPHA, /U ONMMCAHUS €CTECTBEHHO-HAYYHbIX
SIBJICHUH U MPOLIECCOB).

CucTreMHO-eSTEIbHOCTHBIN MOAX0A B Kypce (PU3MKU peanusyercs Npexae BCEro 3a CYET
OpraHM3ali 3KCIEPUMEHTAIbHON JedTenbHocTH oOydaromuxcs. [[nst 0a3oBoro ypoBHS Kypca
(GU3MKM — 3TO HCIIOJIb30BAHUE CHUCTEMbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX S3KCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOPBIE B MpOTrpaMmMe Mo GU3HKE 0OBbETUHEHBI B OOITUH CITUCOK YUYEHUUYECKHUX
MpaKTUYECKUX paboT. Briaenenue B yka3zaHHOM IepedHe J1aOOpaTOpHBIX padoT, MPOBOJUMBIX IS
KOHTPOJISI W OIEHKH, OCYIIECTBISIETCS Y4YacTHHUKAMU 0O0pa3oBaTeNbHOrO TMpolecca HUCXOAS U3
0COOCHHOCTEH MIIaHUPOBAHUS U OCHaIeHUs KabuHeTa pusuku. [Ipu s3ToM obecrieunBaeTcst OBIaACHHE
00yYaromuMHUCsT yMEHHUSMH TPOBOJUTH KOCBEHHBIE HM3MEpPEHHs, MCCICIOBAHUS 3aBHCUMOCTEH
(U3NYECKUX BETUYMH M MOCTAHOBKY OIBITOB 110 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbmoe BHUMaHHWe yIenseTcsl pemIeHHIO PacYETHBIX M KAa4eCTBEHHBIX 3amad. [lpm srtom mms
pacu€THBIX 3a/Ja4 TPUOPUTETOM SBISIOTCS 3aJa4d C SIBHO 3aJaHHOH (DM3WYECKOH MOJIENbIO,
MO3BOJISIIOIINE TIPUMEHSATh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasfena Kypca, Tak
U UHTErpUpys 3HAHUS U3 pa3HbIX pas3aenoB. s KauecTBEHHBIX 3a/Jay MPHOPUTETOM SBISIOTCA
3a/laHusl Ha OOBSICHEHHE MPOTeKaHUs (PU3MUECKHX SIBICHUH M TPOIIECCOB B OKPYXKAIOMICH >KHU3HH,
TpeOytorire BeIoopa pu3ndeckoil MOIEH ISl CUTyalliH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu ®I'OC COO k marepHaIbHO-TEXHHMYECKOMY 00eCHeueHHIO
yde0HOro mpoliecca 0a30BbI ypoBEHb Kypca (U3UMKH Ha YpOBHE CpeaHEro oOImero oOpa3oBaHUS
JIOJDKEH M3Y4aThbCsl B YCIOBHUSIX MPEIMETHOTO KaOuHeTa (M3MKU WM B YCIOBUSX WHTETPUPOBAHHOTO
KaOuHeTa NpeMETOB €CTECTBEHHO-HAYYHOTr0 IMKIIa. B kaOnHeTe GU3nKH T0JIKHO OBITH HEOOXO0IUMOE
nabopaTtopHoe 00OpYyIOBaHHE JUIsl BBHIIIOJHEHHUS YKa3aHHBIX B MpOrpamMMe Mo (U3MKE yUEHHYECKUX
MPAKTHYECKUX PadOT U JEMOHCTPAIIMOHHOE 000PYI0BaHNE.

JlemoHcTpanoHHOE 000pyI0BaHue (GOPMHUPYETCSI B COOTBETCTBUU C MIPUHIIMIIOM MUHUMAIIbHOM
JOCTaTOYHOCTH U 00eCleYrBaeT MOCTAHOBKY IMEPEUMCIICHHBIX B MporpamMme Mo (U3MKe KIHUEBBIX
JIEMOHCTpAllMid Uil WCCJIEJOBAHUS U3y4YaeMbIX SBJICHHM M TPOLECCOB, HMIUPHUECKUX U
(yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHX MPUMECHEHUI.

JlaGopaTtopHoe 00OpyHOBaHHE ISl YYCHHYECKHX MPAKTUYECKUX paboT (opMHUpyeTcs B BHIE
TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeunBaeTCsl B pacuéTe OJTHOTO KOMIUIEKTa Ha JBYX OO0YYaroIInuXCs.
Tematudeckne KOMIUIGKTHI JaOOpaTOpHOTO 00OpYNOBaHHMS JOJDKHBI OBITH  TIOCTPOCHBI HA
KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJOTOBBIX MU LUMPOBBIX NPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BUI€ LU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3YYCHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHHE MHTEpECa W CTPEMIICHHS OOYYaromUXCS K HAyYHOMY W3YYEHHUIO MPHPOJIBI,

pa3BUTHE UX UHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TPEACTABICHHH O HAyYHOM METOAE TMO3HaHWA U  (OPMHpPOBAHUE
HCCJIEIOBATENLCKOIO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSM;

e (opMuUpOBaHME HAyYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa H3y4YeHHsS OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHuEe yMEHHI OOBSICHSATH SIBICHUSA C HCIONb30BAaHHEM (UINYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeNIbCTB;

e (opmupoBaHue MpeACTaBICHUN O poiH (PU3MKHU AT pa3BUTHS IPYTHUX €CTECTBEHHBIX HayK,
TEXHUKHU ¥ TEXHOJOTHH.



JlocTIbKeHHe ITUX Tesiel 00ecreunBaeTCs PeIICHHEM CIICIYIOIUX 3a/1a4 B TPOIECCe N3YUCHUS
Kypca (GU3UKU Ha YPOBHE CPEIHET0 O0IIero 00pa3oBaHMs:
e mpuOOpeTeHHEe CHUCTeMBl 3HaHWW 00 OO0mHUX (PHU3HYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSIX, BKIIOYAas MEXaHHKY, MOJCKYJSIPHYI (U3UKY, SJICKTPOIWHAMHKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(DU3UKH;
e (opMupOBaHHE YMEHHUI NMPUMEHATh TEOPETHUECKUE 3HAHUS JJISI OOBACHEHHS (DU3MUECKHIX
SIBJICHU B TIPUPOJIC U TS IPHHATHUS MPAKTHYECKUX PEIICHHUI B TIOBCEAHEBHOM KHU3HH,
® OCBOCHHME CIOCOOOB PELICHMS PA3TUYHBIX 3a/a4 C SBHO 3aJaHHON (PU3MUYECKOW MOJEIBIO,
3aja4, MOJIPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO3/1aHue (U3NYECKOH MOJEN, aJleKBaTHOU
YCIIOBHSIM 3aJ1auH;
® [OHMMaHHE (U3UUYECKUX OCHOB M TIPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HAa OKPYIKAIOIIYIO CPENY;
® OBJIQJICHHE METOJaMU CaMOCTOSTEIBHOTO TUIAHHUPOBAHUS W TPOBEICHHS (DU3MUCCKHUX
HKCIIEPUMEHTOB, aHAINW3a W WHTEpHpeTanuud HHPOPMAlLUU, ONpPEIENICHHUs TOCTOBEPHOCTH
MOJTYYSHHOTO pe3yJIbTara;
® CO3/IaHUC YCIIOBHH [UIS Pa3BUTHI YMEHHUH TPOCKTHO-HCCIICOBATEIBCKOM, TBOPYECKOM
JeSITeIbHOCTH.
Ha u3yuenue ¢uznku (6a30BbIi ypOBEHB) Ha yPOBHE CpPEeIHET0 0011ero 0Opa3oBaHusl OTBOJAUTCS
136 gacos: B 10 kiacce — 68 gacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIO).
[Ipemmaraemerii B mporpamme mo (U3KMKe TMEpedeHb JTa0OPATOPHBIX M MPAKTHYECKHX pPadoOT
SIBIISICTCS. PEKOMEHIOBAHHBIM, YYHUTENb JCNAaeT BHIOOP MPOBEICHHS JTa00PATOPHBIX pabOT U OMBITOB C
y4ETOM MHIUBUIYATBHBIX OCOOCHHOCTEH 00YYaroIInXCsl.

COJAEP)XAHUE OBYYEHUA

10 KJIACC
Pazgen 1. ®usnka u MeTOAbI HAYYHOT'O MO3HAHUS
®uszuka — Hayka o npupoge. HaydHnele MeToasl IO3HAHMS OKpYy’Kampomero mupa. Poib

IKCIIEPUMEHTA U TCOPHH B MPOIIECCe TTO3HAHMS PUPOIBI. DKCIIEPUMEHT B (DH3HKE.

MopenupoBanue GpuU3NUECKHUX SIBICHUH U miporieccoB. Hayunbie runore3sl. usndeckre 3aKOHbI
1 Teopud. ['paHUIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUS.

Pomp m wmecto ¢usuku B (HopMHpOBAaHMM COBPEMEHHOW HAy4yHOW KapTUHBI MHpaA, B
MPaKTUYECKOU EATETbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBbie ¥ IU(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe aBmxeHue. OTHOCUTETBLHOCTh MEXAHHYECKOro NBrkeHHs. Cuctema orcuéra.
TpaekTopus.

[lepememienue, CcKOpocTh (CpelHsIE CKOPOCTb, MI'HOBEHHAsi CKOpPOCTb) M YCKOpEHHUE
MaTepUaIbHOM TOYKHM, HMX NIPOEKIUU HA OCH CHCTeMBbI KoopauHaT. CJOXKE€HHUE MepeMEelIeHUul u
CJI0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TMpsIMOJMHEHHOE JBWKeHHe. ['paduku 3aBHCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUSI, yTH U MEPEMEILEHUS MaTepUATIbHON TOYKHA OT BPEMEHHU.

CBoOoaHoe majeHue. Y CKOpeHHue CBOOOTHOTO TaACHHUS.



KpuBonuneiinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH MO OKPYKHOCTH C TOCTOSTHHOU 110
MOJYJIO CKOPOCTBIO. YTIOBasi CKOPOCThb, JIMHEHHas cKopocTh. llepuox u dactrora oOpareHws.
LlenTpocTpeMHUTENBHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA W MPAKTHUUECKOE NPUMEHEHHUE: CIHUJIOMETp, ABUKEHUE CHApPSIOB,
LIETIHbIE U pEeMEHHBIE MTepeaayH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETa, UILTFOCTPALIMS KHHEMAaTUUECKUX XapaKTEPUCTHK JBUKCHUSI.

[Ipeo6pa3oBanue IBUKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3ayX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue aBmxeHus Tena, OpOIIEHHOT0 MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHSL.

Hanpagnenue ckopocTy npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydeHne HepaBHOMEPHOTO JABUKEHUS C LEJIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MyTsIMH, HPOHJAEHHBIMH TEJIOM 3a IMOCJIEI0BaTeNIbHbIE
paBHbBIE MPOMEXYTKH BPEMEHH MPH PAaBHOYCKOPEHHOM JBW)XCHUHU C HAYaJbHONW CKOPOCTBIO, paBHOU
HYJIIO.

N3ydenue nBr>KeHUS apuKa B BI3KOW KUIKOCTH.

N3yuenne nuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

IIpunnun ortHocurensHocTH ['anmunes. Ilepseiii 3akoH Herorona. MHepuuanbHBIE CHUCTEMBI
OTCuéra.

Macca tena. Cuna. [Ipunnun cynepno3unuu cwi. Bropoii 3akon HeloToHa 111 MatepuanbHOM
Touku. Tpernii 3akoH Hpl0TOHA [U1s1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMUpHOro TsaroteHus. Cuna tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Buner Tpenust (mokos, ckonbxkenus, kauenus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPeHUST CKOJBXKEHUA W cuia TpeHus mnokos. Kosdduuument tpenus. Cuna CONpOTHBICHUS TpPH
JBUKEHUHU TeJIa B )KUIKOCTH WJIU Tra3e.

[TocTynaTenbHOE U BpaliaTeabHOE JBUKCHHE a0COTIOTHO TBEPAOTO Tela.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaumieHus. [limedo cunbl. YCI0BUS paBHOBECUS TBEPIOTO
Tena.

TexHuueckue yCTpPOWCTBA MW MPAKTUYECKOE TMPUMEHEHHWE: TMOAIIMITHUKH, JBHKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepuu.

CpaBHeHME MacC B3aMMOJICUCTBYIOIIMX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(opMaluu.

HeBecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TTaJICHUH.

CpaBHEeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecUsl TBEPAOTO Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

W3yuenue nBmxeHust Opycka o HaKIOHHOH IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIle,
OT uX nehopMaluu.

HccnenoBanue ycinoBuid paBHOBECHs TBEPOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKoHbl COXpaAHEHUs 6 MEXAHUKE

Nmnynbsc marepuanbHON TOYKHM (Tena), CUCTEMbl MaTepUANbHBIX To4yeK. Mmmynbc cuibl U
M3MEHEHHE UMITYJIbCa Tela. 3aKOH COXPaHEHUs UMITyJibca. PeakTuBHOE ABMKEHUE.

Pa6ora cubl. MOIIHOCTB CHUITBI.

Kunernueckas sHeprusi MaTepuaibHON ToukH. Teopema 00 N3MEHEHUN KUHETUYECKOU SHEPTHH.

[lorenunansHas sHeprus. IloreHuunanbHass 3Heprus ynpyro AeQOPMHUPOBAHHOM NPy KUHBI.
[ToTenuuanbHas 3Heprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHuuanbHble U HEMOTEHIMANbHbIE CUIbL. CBS3b pabOThl HEMOTEHIMANBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeIl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYupyrue u Heynpyrue CTOIKHOBEHMUSL.

TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE IMPUMEHEHHUE: BOAOMET, KOINEP, MNPy KUHHBIA
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE IBUXEHUE.

[Tepexon moTeHNIMATBLHON PHEPTHUH B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3y4denue abCOMIOTHO HEYNIPYTOroO yaapa ¢ MOMOIIBIO IBYX OMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXaHWYECKOH PHEpPIruu Telna Ha MpUMepe
PacTsLKEHUS PE3UHOBOIO KIyTa.

Pasznen 3. Mosekyasipaasi Gu3uKa ¥ TepMOAUHAMHKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU MeopUul

OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHM M UX OIBITHOE OOOCHOBAHUE.
BbpoynoBckoe nBmwxkenue. Juddysus. Xapaktep OBUKEHHS W B3aUMOJICHCTBUS YaCTHIl BELIECTBA.
Mopnenu cTpoeHusi Ta30B, KHIKOCTEH M TBEPABIX TeN U OOBSICHEHHE CBOMICTB BEIIECTBA Ha OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosiekyi. KonnuectBo Bemectsa. [locrostHHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscust.

Mopnens wuaeanpHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON TEOpUH
UAeaJbHOTO Ta3a. AOCOJIOTHAS TeMIlepaTypa Kak Mepa CpeIHeld KHHETHYECKOH PHEPTrUU TETUIOBOTO
nBrKeHns dactun rasa. Ilkama remneparyp KenpBuHa. ['a30BbIe 3ak0HBI. YpaBHeHHEe MeHnaeneeBa—
Knaneiipona. 3akon JlanpToHa. M3omponecchl B HICATBHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM
BemecTBa. [ paduueckoe npeacrapieHne U30MPOIIECCOB: U30TEpPMa, U30X0pa, 300apa.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIT,  JTOKa3bIBAIOIIME  JUCKPETHOE CTPOEHHE  BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COECIUHEHUH.

OmnpiTe! 10 U HyY3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHSI.

Mogens onbiTa llTepHa.

OnbITHL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOEHCTBHS.

Mogenb, HTIOCTPUPYIOLLAs PUPOTY JABJICHUS ra3a Ha CTEHKU COCY/Ia.

OnBITHL, WUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSIHUS UJI€AaJIBbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul



OmpezenieHne Macchl BO3ayXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BhEMa KOMHATHI,
JaBJICHUS U TEMIEPATyphl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXTy MTapaMeTpaMy COCTOSTHUS pa3peKEeHHOTo rasa.

Tema 2. Ocnoebl mepmoounamurku

TepmoaunaMudeckas cucteMa. BHyTpeHHSs SHEprusi TepMOAMHAMUYECKON CUCTEMBI U CLIOCOOBI
e€¢ m3MmeHeHusa. KomuuecTtBo TernoTel M paboTa. BHyTpeHHSS SHepruss OJHOATOMHOIO MJI€ATbHOIO
raza. Buapl Teronepenadyu: TEMJIONPOBOJHOCTh, KOHBEKLMS, HU3JIydeHUE. Y IeabHas TEIIOEMKOCTb
BemecTBa. KoauuecTBo TEmIOTH Mpu Terionepeaaye.

[Tonsitne 06 ammabGaTtHOM Tporecce. IlepBriii 3akoH TepMmoauHaMuKH. [IpuMeHeHHne TepBOro
3aKOHA TEPMOJMHAMMKY K M3ompoiieccam. ['padudeckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuki. HeobpaTUMOCTh IPOIIECCOB B IPUPOJE.

TennoBeie Mamuubl. [IpuHIMNIBL AeiicTBUS TemaoBbIX MamuH. [IpeoOpa3oBaHus SHEpPruu B
TeTIOBbIX MammHax. KoadduuueHnt monesnoro naeictBus teruioBoi Mammubl. {ukn Kapho u ero
KO3 PHUIHUEHT MOJIE3HOTO JeHCTBUSA. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPT € TUKH.

TexHunyeckue ycTpoilcTBa M NPAKTHUYECKOE NMPUMEHEHME: JBUraTelb BHYTPEHHETO CropaHws,
OBITOBON XOJOJWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpeHHEW SHEPruu Teia MpU COBEPIIEHUU padOThI: BBUIET MPOOKH M3 OyTHUIKU
Mo JIEHCTBHMEM CXATOrO BO3[yXa, HarpeBaHue »5¢upa B JaTyHHOM TpyOke myTEM TpEeHUS
(BUICOAEMOHCTpALINSA).

N3meHeHne BHyTpeHHEN 3HEPTUHU (TeMIepaTyphl) Tela Ipy TEIUIoNepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYyTPEHHErO CrOPAHUs, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

N3Mepenne yneabHOM TEMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun geujecmea. Dazosvie nepexoovl

[TapoobpazoBanue u koHneHcanus. Mcmapenue u kumneHue. AOCOTIOTHAS M OTHOCHUTEIbHAs
BJIQXKHOCTh BO3Ayxa. HacellieHHBIH map. YaenapHas TemoTa NapooOpa3oBaHMs. 3aBUCHUMOCTH
TEMIIEpaTypbl KUIICHUS OT JaBJICHUSI.

Teépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIUS CBOMCTB KPHUCTAJUIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuanbl. [lnaBnenue u kpuctayuzanus. Y AelibHasl TEIUIOTa
rrapneHus. CyOmumanusi.

YpaBHeHHE TEIIOBOTO OallaHca.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: THUTPOMETP U ICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU TOJIYUYEHHUs] COBPEMEHHBIX MaTepUajoB, B TOM YHKCJIE€ HAaHOMATEpPUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenue npu noHWKEHHOM JaBICHUHU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HabumronieHne HarpeBaHus U MJIaBICHUS KPUCTANINYECKOTO BELLIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepenue oTHOCUTEIHHON BIQKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoauHaMuka

Tema 1. Inexmpocmamuxa



DneKTpu3anus Tel. DJIeKTpU4YecKuil 3apsan. JIBa Buaa snexkTpuueckux 3apanoB. [[poBoaHHKH,
JTUAJIEKTPUKHU U MTOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHMSI JIEKTPUUYECKOTO 3apsiia.

B3anmopeiictBue 3apanoB. 3akoH Kynona. ToueuHblld 3€KTpUUECKUN 3apsil. DIEKTPUUECKOE
nosie. Hampsoxk€HHOCTH deKkTpudeckoro moisd. lIpyHOMN cynepnosuuuu 3JIeKTPUYECKUX IIOJICH.
JInHuy HANPSKEHHOCTH DIIEKTPUYECKOIO TOJIS.

Pabora cun anexrpocratuueckoro nois. Ilorenuunan. PazHocts noreHuuanos. [IpoBonHuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM I0J€. J(uanekTpudeckas NpoOHULaeMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa. JHEPrus
3apsKEHHOTO KOHJIEHCATopA.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: BJIEKTPOCKON, 3IEKTPOMETD,
ANEKTPOCTaTUYECKasl 3allluTa, 3a3eMIJICHHE JJICKTPONpHOOpOB, KOHACHCATOpP, KOMHUPOBAIBHBIM
arapar, CTpyMHbIN IPUHTEP.

Jlemoncmpayuu

VY CTpOoUCTBO U IPUHLUIT JEHCTBUA dJIEKTPOMETPA.

B3aumopeicTBie Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATHUECKOM IOJIE.

DIIeKTpOCTaTUUYECKas 3aIUTa.

JIMBNEeKTPUKHU B 3J1€KTPOCTATHUECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIONIAJAM IUIACTHH, PACCTOSHUS
MEXAy HUIMH U JUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenue 371eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit anekmpuyeckuit mox. Toku é paznuunvix cpeoax

DJIEKTPUYECKUH TOK. YCJIOBHUS CYIIECTBOBAHUS AJEKTpUYeCKOro Toka. Mcrtounuku Toka. Cuna
ToKa. [loCcTOsIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka Hemnu.

DNEKTPUUECKOE COIPOTUBIIEHHE. YIEIBHOE CONpPOTUBIEHHME BelecTBa. llocnenoBaTenbHoOE,
napajjiesIbHOE, CMEIIaHHOE COEIUHEHNE TPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOMmHOCTb 37IEKTPUYECKOT0 TOKA.

DONeKTpOoABMKYLIasi CUJIa U BHYTPEHHEE CONPOTUBJIEHME MCTOYHHMKA TOKa. 3akoH Oma s
TIOJTHOU (3aMKHYTOM) 3IeKTpruuecKkoil nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAsl MPOBOJMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh CONPOTHUBIIEHUS METALIOB OT
TeMriepatypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCKHil TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITyUKOB.

[MonynpoBoanuku. CoOCTBEHHAs! U IPUMECHAs MPOBOJUMOCTD MOJIYIPOBOAHUKOB. CBOMCTBA p—
n-nepexoza. [TomynpoBoHUKOBBIE TPHOOPHI.

OnexTpuueckuid TOK B pPAacTBOpaX M paciulaBaxX dJEKTPOIMTOB. DJIEKTPOIUTHUECKAS
JUCCOITHAIUS. DIEKTPOIIN3.

OnexTpuueckuid TOK B razax. CamOCTOSITENBHBIM M HECAMOCTOSITENIBbHBIN pa3psia. MonHus.
[Tna3ma.

TexHuueckue ycTpocTBa M NPAKTUYECKOE NPHUMEHEHHE: aMIEPMETp, BOJBTMETP, pPeOCTart,
WCTOYHUKU TOKA, JJIEKTpOHArpeBaTelIbHbIe MPUOOPHI, SJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BAKYYMHBIH AHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOTYIMPOBOAHUKOBBINA IHOM,
rajbBaHUKA.



Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh  CONPOTHUBJIEHUS ILWJIMHIPUYECKUX TMPOBOAHUKOB OT JUIMHBI, IUIOLIAJH
MONEPEUYHOI0 CEYEHUsI U MaTepHana.

CwmenianHoe coeIMHEHUE TIPOBOTHUKOB.

[Ipssmoe wu3MepeHHe dieKTpoABMXKYyIIeH cuiabl. KopoTkoe 3aMblKaHME TallbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTb CONPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOJIUTOB.

HckpoBoii pa3psa 1 MpOBOJUMOCTh BO3/IyXa.

OHOCTOPOHHSS TPOBOJAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yueHne cMeaHHOTrO COeIMHEHUS! PE3UCTOPOB.

N3mepenue 37eKTpoABMKYIIEH CUITbI UICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS.

HabGmonenue anexrponusa.

MesknpeaMeTHbie CBSA3H

N3yuenne kypca ¢usuku OazoBoro ypoBHS B 10 Kimacce OCYHIECTBISETCS C YYETOM
COJIepKaTeIbHBIX MEXIPEIMETHBIX CBSI3el C KypcaMu MaTeMaTHUKH, OMOJOTHH, XUMUH, reorpaguu u
TE€XHOJIOTHUH.

Mesicnpeomemuule nonamusi, CBI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOT'O MO3HAHUS: SIBICHUE,
Hay4dHbIM (akt, THUOTe3a, (pu3MUeckas BETUYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCICPUMEHT,
MOJEJIIMPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: penieHne CHCTEMbl ypaBHEHH, JTUHEHHas QyHKIus, mapadoia, runepoora, ux
rpaduKd W CBOWCTBA, TPUTOHOMETpHYECKHME (YHKIMH: CHHYC, KOCHHYC, TaHICHC, KOTAaHTECHC,
OCHOBHO€ TPUI'OHOMETPUYECKOE TOKIECTBO, BEKTOPHI M MX MPOEKIMH HA OCH KOOPAHMHAT, CIOKECHHUE
BEKTOPOB.

buonocus: mexanmdeckoe JBUKEHHE B )KUBOUM mpupoe, Auddysusi, 0cMOC, TeI000MEH KUBBIX
OpraHu3MoOB (BUABI TEIUIONEpenayy, TEIIOBOE pPaBHOBECHE), DIIEKTPUYECKHE SIBJICHHS B >KUBOMU
MIPUPOJIE.

Xumus: NTUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEll, )KMAKOCTEM M ra30B, IEKTPUYECKUE CBOMCTBA
METaJJIOB, 3JEKTPOIUTUYECKAs JUCCOLUALIMS, FalbBaHHKA.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPbI, 0apOMETpP, TEPMOMET.

Texnonoeusn: npeoOpa3oBaHHE IBUKEHHH C HMCMOJIb30BAaHMEM MEXaHU3MOB, Y4ET TpPEHHUS B
TEXHUKE, MOIMINUITHUKH, UCIIOJIb30BaHNE 3aKOHA COXpaHEHHs UMITYJIbca B TEXHUKE (paKeTa, BOJOMET U
Ipyrue), JBUTATeIh BHYTPEHHEIO CropaHusi, IMapoBas TypOWHA, OBITOBOM  XOJOJUIBHUK,
KOHJIULIUOHEP, TEXHOJIOTUHU TMOJYYEHHUsS] COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YMCJIE HAHOMATEpPHAJIOB, U
HAaHOTEXHOJIOTHH, AIEKTPOCTATHUYECKAsl 3allUTa, 3a3eMJICHUE AJICKTPONPHOOPOB, KCEPOKC, CTPYHUHBIH
MIPUHTEP, dIEKTPOHATPEBATENBHBIE TPUOOPHI, JIIEKTPOOCBETUTENBHEIE MPUOOPHI, TaTbBAHUKA.

11 KIIACC
Pasnen 4. dinekTpoauHamMmuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuTHL. B3aumonelcTBUE MOCTOSIHHBIX MarHUTOB. MarnutHoe mose. Bekrop
MAarHuTHOM MHAYKUMH. [IpuHOUN Cyneprno3unuy MarHUTHBIX NoOJiel. JIMHMM MarHUTHOM WMHIYKLHH.
Kaptuna nuHuii MarHuTHOM MHAYKIIUH HOJISI TOCTOSIHHBIX MAarHUTOB.



MarauTtHOE 1osie NpoBOJHUKA ¢ TOKOM. KapThHa MMHMNA HHIYKIMY MarHUTHOTO NOJIS JJINHHOTO
IPSIMOTO NMPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHUKA, KATYIIKH C TOKOM. OmbeIT Opcrena.
B3aumoneiicTBue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIPaBJICHUE.

Cuna Jlopenna, e€ Moayib W HampaBieHUE. J[BUKEHHE 3apsKEHHOW YacTUIBl B OAHOPOJHOM
MarHuTHOM noJie. Pabora cusel Jlopeniia.

SIBneHne  JNEKTpOMAarHUTHOM  MHAyKOMM. IIOTOK  BekTOpa  MarHMTHOM  MHIYKIUU.
DIIEKTPOABMKYIIAsl CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuu Dapajes.

BuxpeBoe »siekTpudeckoe 1oje. ONEKTPOABMKYINAs CHIa MHIYKIUM B IIPOBOJHMKE,
JBYOKYIIEMCS IIOCTYTIaTEIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

WHayKTUBHOCTE. SIBIE€HNE CAaMOMHAYKIMH. DJIEKTPOABIKYLIAs CUJIA CAMOUHIYKIIVH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.

TexHuyeckue ycTpoHCTBA M INPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE  MAarHMThI,
AEKTPOMArHUTHl, AJIEKTPOIBUTaTEIb, yCKOPUTENN JIEMEHTAPHBIX YacTUILl, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHOYKIMY MAarHUTHOTO MOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIUH.

[IpaBuno Jlenma.

3aBUCHMOCTb DJIEKTPOJABIKYINEH CHJIBI HMHAYKIMM OT CKOPOCTM W3MEHEHHS MArHUTHOTO
MIOTOKA.

SIBneHne caMOMHITYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomol

N3yyeHre MarHUTHOTO TOJIS KaTYIIKHU C TOKOM.

HccnenoBanue 1eicTBUSA IOCTOSSHHOIO MarHUTa HA PaMKY € TOKOM.

WccnenoBanue siBleHUs 2IEKTPOMarHUTHOM MHIYKIUH.

Pa3gean 5. Kojie6anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KOJ1€OAHUS

KonebarenpHas cucrema. CBOOOIHBIE MEeXaHWYECKHUE KoyieOaHus. ["apMoHMYECcKHe KoJieOaHusl.
[Tepuon, wacrora, ammnutyna u ¢aza konedanuid. [IpyxuHHbI MasTHUK. MaTeMaTHUeCKUN MasTHUK.
VYpaBHeHHe rapMOHNYECKUX KojeOanuii. [IpeBpaiieHre sHepruu npu rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJleOaHHS B  HACAIHHOM
KoJIe0aTeIbHOM KOHTYpPE. AHAJIOTUS MEXKIy MEXaHHYECKUMH M 3JIEKTPOMArHUTHBIMH KOJCOAHUSMHU.
®opmyna Tomcona. 3aK0oH COXpaHEHMsI SHEPTUU B UI€aJIbHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromMx KojieOaHMSIX. BbIHyXIeHHblE MeXaHMYECKHe KoyieOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMarHUTHbBIE KOJeOaHMsL.

ITepemennbiii TOK. CHHYyCOMAAQIbHBI MNEPEMEHHBIA TOK. MOIIHOCTH MEPEMEHHOTO TOKA.
AMIUIUTYJHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HATIPSKCHMSL.



Tpanchopmarop. IlpomsBoacTBO, mepemadya © TOTpeOJIECHUE OSIESKTPUUYECKONW SHEPIrHH.
DKOJIOTUYECKHUE PUCKM TpU  MPOU3BOACTBE  AneKTposHepruu. KynbTypa  HUCHOIb30BaHMS
3JEKTPOIHEPTUHU B TOBCEIHEBHOM )KU3HU.

TexHuueckue yCTpOWCTBa M MPAKTHUYECKOE MPUMEHEHHUE: JIEKTPUUECKHUI 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUH JIEKTpOInepeaay.

Jlemoncmpayuu

UccnenoBanue mnapamMeTpoB KoOJeOATENbHOW CHUCTEMbl (MPYXUHHBIM WM MaTeMaTHUYeCKHUI
MasITHHK).

HabGmonenue 3aryxaronumx KoJieOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OOOIHBIE ANEKTPOMATHUTHBIEC KOJIeOaHus.

OcuumiorpaMmbl  (3aBUCUMOCTH  CWJIBI  TOKa M HalpsOKEHUsT OT  BPEMEHH)  JJIA
ANEKTPOMATHUTHBIX KOJICOaHHM.

Pe3onanc mnpu mocnenoBaTeTbHOM COCIMHEHHH PE3UCTOPa, KATYIIKH WHAYKTUBHOCTH |
KOHJIEHCATOopa.

Mopenb TMHUN AIEKTpoIepeIadn.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBHCHUMOCTH TEpHOAAa MalbIX KoJeOaHHWH Tpy3a HAa HUTH OT AJIMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue nepeMEeHHOro TOKa B LIETIH U3 MOCIEI0BATEIbHO COCAMHEHHBIX KOHJIEHCATOPA,
KaTyILIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

Mexanudeckue BOJHBI, ycioBusl pacrnpoctpaneHus. [lepuoa. CkopocTs pacnpoCTpaHEHHUS U
JuinHa BONHBI. [lomepeunble W mponosbHble BOJHBL. WHTepdepeHuns u Audpakius MeXaHUYeCKUuX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHuTHbIE BOJIHBI. YCIIOBHUS M3JyYEHHs DSJIEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHTanust BektopoB E, B, V B asnektpomarautHOi BosiHe. CBONCTBa 3J€KTPOMArHUTHBIX BOJIH:
OTpaXkeHue, MpesioMJICHHUE, noJIsIpU3anus, T pakius, uHTepdepeHIus. CkopocTb
3JEKTPOMArHUTHBIX BOJIH.

[[xana smeKTpOMarHUTHBIX BOJIH. [I[puMeHEHNEe 37IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIEI paTnoCBA3Y U TelIeBUACHU. Pagronokanus.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHuueckue yCTpOMCTBA W MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHblE HWHCTPYMEHTHI,
yIbTPa3ByKOBas JUAarHOCTUKA B TEXHUKE U MEAUIMHE, pajaap, paauonpuEéMHHUK, TEIEBU30p, aHTECHHA,
tesnepon, CBU-neus.

Jlemoncmpayuu

OO0pasoBaHue U pacpOCTPaHEHUE TOMIEPEUHBIX U MPOIOJIBHBIX BOJH.

Koneb6mromnieecs Teno kak ICTOYHUK 3BYKA.

HabGmonenue oTpaykeHus U MPeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHmu u UG pakiini MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

Habmroenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYIOM U 4aCTOTON KOJIeOaHui.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KE€HUE, MPEIOMIICHHE, MOJIpU3alus,

mudpakuus, tHTepEpeHIus.



Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsiMmonnHeitHOe pacnipocTpaHeHHEe CBeTa B OJIHOPOAHOM cpene. Jlyu
cBeTa. TOoUeUHbI UICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUH B TNIOCKOM 3epKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN TOKa3aTeNlb MPEIOMIICHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIit yroJ MoTHOro BHYTPEHHETO OTPasKCHHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB O6enoro cera. L{ser.

Cobuparorue u paccenBaromue JHH3bL. ToHKas auH3a. DOKyCHOE paccTOsSTHUE M ONMTHYECKas
cuia TOHKOHM JH3BL. [locTpoeHne n3o0paxeHuit B COOMPAIOIINX U pacCeMBarONINX JuH3ax. Dopmyra
TOHKOM JIMH3EI. Y BeJIMUCHHE, TaBaeMOe JTUH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas ontuka. MuTepdepenius cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIOBHUS HAOIIOICHUS
MaKCHMyMOB M MHUHHUMYMOB B HHTEP(EPECHIIMOHHOW KAapTUHE OT IBYX CHUH(A3HBIX KOTEPEHTHBIX
HWCTOYHHUKOB.

Hudpakmus ceera. JudpaknuonHas pemérka. YciaoBHe HAONIOACHHUS TIAaBHBIX MaKCHMYMOB
MIPY MMaJICHUM MOHOXPOMATHYECKOTO CBeTa Ha MU(PAKIIMOHHYIO PEIIETKY .

[Tonsapuzanus cBera.

TexHuyeckue yCTpOHCTBA M MpaKTUYECKOE MPUMEHEHHE: OuKH, JIyma, Qoroanmapar,
MPOEKIIMOHHBIN ammapaT, MHUKPOCKOI, TEIECKOI, BOJOKOHHAs ONTHKA, AU(PAKIMOHHAS pEeHIéTKa,
TIOJISIPOUT.

Jlemoncmpayuu

[IpsmonuHeitHOe pacpocTpaHeHHE, OTPAKCHHUE U TIpeToMIieHue cBeTa. ONTHYEeCKHe MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moenb CBeTOBO/IA.

HccnenoBanue cBOWCTB N300paKeHUM B TMH3aX.

Moaenyu MUKpPOCKOIIA, TEJIECKOTA.

Hab6monenue natepdepeHimu ceera.

Hab6monenue nudpakunu ceera.

Habmronenue aucnepcun cBera.

[Tonyuenue crekTpa ¢ MOMOILBIO MPU3MBI.

[Tomy4eHnue cekTpa ¢ MOMOIIbIO TUPPAKIIMOHHON PEIIETKH.

HaGmronenue nonsipu3anuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepenune mokazaresns mpeioMIIEHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

Habmonenue qucnepcun cBeTa.

Pa3nes 6. OcHOBBI cIelIUAIbLHON T€OPUH OTHOCUTEIBHOCTH

I'panunel mpuMeHUMOCTH Kjaccuueckodl MexaHuku. I[locTymaTel coenuanbHON —Teopuu
OTHOCUTEIbHOCTH: UHBAPUAHTHOCTH MOJIYJIsl CKOPOCTH CBETA B BAKyyMe€, IPUHIUIT OTHOCUTEIBLHOCTH
OUHIITEHHA.

OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIEHUE JJTHHBI.

DHEprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MACCHI C SHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUs MOKOSI.

Pa3nes 7. KBantoBas ¢pusznka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®oronsl. @opmyna Ilnanka cBsi3u >HepruM (GOTOHA C €ro YaCTOTOM. DHEpPrusi U HMMITYJIbC
¢doroHna.



OtkpeiTie U uccnenoanne Gorordpdexra. Onpitel A. I'. CtoneroBa. 3akoHbl (hoTodddekTa.
VYpaBHenue DiinmreitHa 11 pororddexra. «KpacHas rpanuna» Gorosdgexra.
JlaBnenue cBeta. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE NE€HICTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE NpPUMEHEHHE: (POTOIIEMEHT,

dboTonaTuuk,
COJTHEYHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu

®dotor(PeKT Ha YCTAaHOBKE C ITMHKOBOM TIIIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodhdeKTa.
CBeTOoquOI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogenps aroma Tomcona. OnbiTel Pesepdopaa no paccesHuro o -yactuil. [lnanerapaas Moaenb
atoma. [loctynarel bopa. M3nydenue u nornomeHne GOTOHOB MU MEPEX0JIe aToMa C OJHOTO YPOBHS
SHepruu Ha apyroil. Bussl criekTpoB. CieKTp ypoBHEH SHEPTUU aTOMa BOJAOPO/IA.

BousHoBbIe cBoOMcTBa yacTull. Bomubl ae bpoins. KoprnyckyisipHO-BOJHOBOM 1yaiu3Mm.

CrioHTaHHOE U BBIHYKJIEHHOE U3IIyYCHUE.

TexHuYecKue yCTpOHCTBA U MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaIbHbIN aHAIN3 (CIIEKTPOCKOI),
Ja3ep, KBAaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopra.

Omnpenenenue JIMHBI BOJTHBI JIa3epa.

HaGuroienne TMHEHYIaThIX CIIEKTPOB H3ITyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabGmonenne nuHeRYaToro CrexkTpa.

Tema 3. Amomnoe a0po

DKCTEpUMEHTBI, JTOKA3BIBAIOLIUE CIOKHOCTH CTpOeHHsS snapa. OTKpbITHE PaAHMOAKTUBHOCTH.
OmnsiTel Pezepdopaa o onpeneiaeHnio coctaBa panoakTUBHOTO u3nyueHusi. CBoiicTBa anbda-, 6era-,
raMma-mu3Jy4eHus. BausHue paarnoakTUBHOCTH Ha KUBBIC OPTaHU3MBI.

OTtkpbiTHe TpoTOHa M HeiTpoHa. Hyknonnas monens sapa IeiizenOepra—lBanenko. 3apsia
sanapa. MaccoBoe uncio saapa. M3oronst.

Anbda-pacrian. DIEKTpOHHBIH W TO3UTPOHHBIA OeTa-pacmaa. [amma-uzmydeHue. 3akoH

PaZAMOaKTUBHOTO pacmaja.
DHeprus CBSI3U HYKJIOHOB B sizpe. SnepHbie cuibl. [ledekT maccer spa.
SAnepusie peakiun. [lenenue u cCUHTE3 A1ep.

SAnepusiii peakrop. Tepmosaepubiii cunTe3. [IpobieMbl U MEPCIEeKTUBHI SIEPHON SHEPTETUKU.
DKOJIOTHYECKHE ACIIEKTHI SIIE€PHON IHEPTETUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTo/1bl HaOJIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.
@dyHmaMeHTaIbHBIE B3auMoecTBus. EquHCTBO hrisnueckolt KapTHHBI MUpA.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE MPUMEHEHHE: JO03MMETp, Kamepa BuibcoHa,
SJIEPHBIA peakTop, aTOMHast Oomoa.

Jlemoncmpayuu
CuéTynK HOHM3HUPYIOLIKX YACTHII.

Yuenuueckuii sxcnepumenm, 1a6opamophvie pabomul



HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTOrpadusim).
Pa3nes 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKHU

Otanbl pa3zBUTHs ACTpoHOMUHU. [[pUKiIaHOE 1 MUPOBO33PEHUYECKOE 3HAUYEHNUE ACTPOHOMUMU.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bI, IIAHETHI, KX BUAMMOE ABH)KCHHUE.

Conneunas cucrtema.

Connue. Conneunasi akTUBHOCTh. McTounuk sHeprun ConHua u 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTEepUCTUKU. JlMarpamMMa  «CHEKTPaJIbHBIA KJIACC — CBETUMOCTH». 3BE3/ABI  TJIABHOMU
MIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTBY» ISl 3BE3/ TJIABHOW MOCIE0BATEIbHOCTH.
Bnytpennee crpoenue 38€31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKIACHUU U 3BoOIMU CoHIa
M 3BE311. OTanbl )KU3HU 3BE3.

Mnineunsiii Iyt — Hama [Manaktuka. Ilonoxxenne m nBukenue ConHua B ['amaktuke. Tumbl
ranakTuk. PanguoranakTiuku u kBazapel. UEpHbIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa66ma. Pa3beranue ranaktuk. Teopust bonbioro
B3pbIBA. PEIMKTOBOE H3ITyUeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpob6iieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Habmronenuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHHUEM KOMITBIOTEPHBIX MPUIOKEHUH IS
OTpe/eNieHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHs
CeBepHOro nojymapus u ipKue 3BE3/IbI.

Habmonenus B reneckon JlyHsl, mianer, Mineunoro IlyTu.

O0o0maree MOBTOPEHUE

Ponb ¢u3uky U acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMATBLHOW M ATHYSCKON
cepax NesATeITHPHOCTH YeJIOBEKa, POJIb M MECTO (M3UKH U aCTPOHOMHH B COBPEMEHHOW HAy4YHOU
KapTUHE MHPa, pOJib (U3HUECKOW TEOPUU B (POPMHUPOBAHUU TMPEIACTABICHUN O (U3HUYECKON KapTHUHE
MHpa, MeCTO (U3NYECKOM KapTUHBI MHpa B OOILIEM pSly COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MpeACTaBICHUHN O PUPO/IE.

MexnpeamMeTHble CBSI3U

Nzyuyenne kypca ¢usuku ©0a3oBoro ypoBHs B 11 Kimacce OCYHIECTBISIETCS C Y4ETOM
COJIEpKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypCcaMU MAaTeMaTWUKH, OMOJOTHH, XUMUH, reorpaduu u
TEXHOJIOTHUH.

Meosicnpeomemmnule nonamusi, CBI3aHHbIE ¢ U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHMS: SIBICHHUE,
HaydHbIM (akT, THIOTe3a, (U3MYecKas BEIUYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHUE, SKCIICPUMEHT,
MOJEJINPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUEe CHCTEMbl YypaBHEHUH, TPUTOHOMETpPUYECKHE (QYHKIMHU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOCKIUU
Ha OCH KOOPJMHAT, CI0XKEHHE BEKTOPOB, MPOU3BOIHbIE FIEMEHTAPHBIX (PYHKINNA, MPU3HAKH MOI00US
TPEYTOJIBLHUKOB, ONPEICIICHHUE TUTOIAIN TUIOCKUX GUryp U o0bEMa Ted.

buonocus: >nexTpudeckue SBICHHS B JKUBOU MpHpoje, KolebaTeabHbIC NBIKEHUS B JKUBOU
MIPUPO/JIE, ONITUUECKHUE SIBJICHUS B )KUBOW MIPUPOJIE, NIEUCTBUE paIiallii HA KUBBIE OPTaHU3MBI.

Xumus: cTpoeHHuE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKAs] CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa3oBaHMs KPUCTAUIMYECKON PEIIETKH, CTICKTPAIbHBINA aHAJTU3.

l'eocpagpua: MarHWTHBIE TMONIOCAa 3€MJIM, 3aJIeXU MAarHuTHBIX pyAd, (poTochEéMka 3emMHON
MOBEPXHOCTHU, IPEACKA3AHUE 3EMIIETPSICEHUII.



Texnonoeus: JVHUW 3JEKTpoliepenad, IeHEpaTop IEPEMEHHOI0 TOKa, 3JIEKTPOJBUIATENb,
UHAYKUMOHHAs Teyb, pajap, paAUuONpUEMHMK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COIHEYHas 6aTapes.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA IPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoenue yueOHOro npeamera «Pu3nkay Ha YPOBHE CpeHEro o0miero oopasoBanus (0a30BbIii
YpOBEHBb) JOKHO OOECNeYUTh JOCTIKEHHE CJEAYIONIMX JUYHOCTHBIX, METaNpeAMETHbIX H
MIpeIMETHBIX 00Pa30BaTENbHBIX PE3YIIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS YyuyeOHOro mnpeamera «®DHU3MKa» JODKHBI OTpa)KaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYy4aromuXcsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTALMi, MO3UTHBHBIX BHYTPEHHUX YOEKICHHH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IICHHOCTSM POCCHUHCKOr0 OOIIECTBa, PACHIMPEHHUE >KU3HEHHOTO
OMbITa U ONbITA JEATEJIBHOCTH B MPOIECCE peaTn3alMid OCHOBHBIX HANpaBJICHUM BOCIHMTATEIbHOU
NESITEIbBHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpamaaHCKOT0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIUU 00y4YalolIerocs Kak akKTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUICKOT0 00IIecTBa;

NPUHITHE TPAJUIUOHHBIX OOIIEYETOBEYECKMX T'YMAaHUCTHUYECKMX U JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpecax TIpakKAaHCKOTO 0OIIecTsa,
y4acTBOBaTh B CAMOYIIPaBJIECHUH B 00pa30BaTeIbHON OpraHU3ally;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIILHBIMUA WHCTUTYTaMHU B COOTBETCTBUU C WX (PYHKIUSIMHU U
Ha3HA4YCHUEM;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHE K FOCYAapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSIM POCCUMCKUX YUEHBIX B
o0acTi PU3NKHN U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYalMI0 M MPUHUMAaTh OCO3HAHHBIE PEIICHMS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B ACSITEIIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3¢TeTHYeCKOro BOCIINTAHMSA:

3CTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, IMPHUCYIIETO
¢u3nveckoil Hayke;

5) TpyaoBOro BocnuTaHus:

WHTEpEC K Pa3sNu4HbIM chepaM MpodhecCHOHAIBLHON JEeSITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢U3MKOI W TEXHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynmymeidl mnpodeccun u
peannu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOpa3oBaHMIO B oOiacth (PU3MKM Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3x010rMYecKOro BOCIMTAHHUSA:



c(OpPMUPOBAHHOCTh ~ AKOJIOTUYECKOM  KyJNbTYypbl, OCO3HaHHWE [JIOOANBHOTO  XapakTepa
JKOJIOTHYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYUIECTBIICEHUE JCUCTBUN B OKpYXKAlOIIECH cpelie Ha OCHOBE 3HAHMS Iieneit
YCTOMUYMBOTO Pa3BUTHUS YEJIIOBEUECTBA;

pacuIupeHre OMbITa JACSITEIBHOCTA KOJIOTMYECKON HAIMpaBJIEHHOCTH HAa OCHOBE HMMEIOLIUXCS
3HaHUi 110 pusmKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3mIecKo HAYKH;

OCO3HAaHHE IEHHOCTH HAY4YHOM [eATENbHOCTH, TOTOBHOCTh B MpOIlecCe H3YUYCHHsS (PUIUKU
OCYIIECTBIISATh MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh HHINBUYABHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIEC YHHBEPCAJIbHbIE YUeOHbIe 1eCTBHS
ba3oBble Jlornyeckue 1eMCTBHSA:

CaMOCTOSITENILHO  (OPMYJIUPOBATh W aKTyalIM3MpOBaTh MpoOJjeMy, paccMarpuBaTh ¢
BCECTOPOHHE;

OTIpEeCIIATh LENU JAesITeIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUH UX JTOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B paCCMAaTPUBAEMBIX (PM3UUYECKUX SIBICHUSAX;

paspabarbiBaTh IUIAH pEHICHHUS MPOOJIEeMBbI C YYETOM aHalu3a UMEIOIIUXCS MaTepUalbHBIX U
HeMaTepuaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHMBaTh COOTBETCTBUE pPE3YJIbTATOB LENSM,
OLICHUBATh PUCKHU MOCIEACTBUI NESITEIbHOCTH;

KOOPJIWHUPOBATh W  BHINOJTHATH pPabOTy B  YCIOBHUAX PEATBHOTO, BHUPTYyaJLHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELUICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBrble ucciaenoBarejaLCcKue NeCTBUA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METO1aMU (PU3MUECKON HAYKH;

BJIa/IETh HABbIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MTPOSKTHOM IeATEIHHOCTH B 001acTH (DPU3HKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY METOJOB PEIIeHUs 3a1a4 (PU3M4ecKoro
COJIEpXKaHUsl, TPUMEHEHUIO PA3IMYHBIX METO0B IMO3HAHUS;

BJIQJICTh BUJAMHU JESATEIBHOCTH MO TMOJYYEHHUIO HOBOIO 3HAHMS, €ro MHTEpIIpEeTaIuH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTyallUsX, B TOM YHCJE TPU CO3JAHUU
y49eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIIEJICTBEHHBIE CBSI3U U aKTyallM3UpOBATh 3aJauy, BBIABUTATh TUIIOTE3Y €&
pelIeHns, HAXOAUTh apryMEHThI JUIsl JIOKa3aTelbCTBa CBOMUX YTBEp)KIEHUH, 3a7aBaTh MapaMeTphl U
KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIC B XOJI€ PEIICHUS 3a[a4l PE3yJIbTaThl, KPUTUUECKU OLIEHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;

CTaBUTh U (HOPMYJIHUPOBATh COOCTBEHHBIC 3a/adyll B 0Opa30BATEILHOMN NEATEIHHOCTH, B TOM
YUCJIe MPU U3yYeHUU (HU3UKH;

JaBaTh OIEHKY HOBBIM CUTYAIIHMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HAHUS 10 (PU3HUKE B MPAKTHUECKYIO 001aCTh KUZHEICATEIbHOCTH;

yMETbh UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE HJIEH, MpeJIaraTh OPUTHHAIBHBIE MTOIXOAbI M PEIICHHUS;

CTaBUTH MPOOIEMBI U 33124, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUS.

PatGora ¢ unopmaumeii:



BJIaIETh HaBBIKaMU MOJTydeHus: nHpopMaluu GU3NIECKOTr0 COAEpKaHus U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOATENIbHO OCYUIECTBJIATh IMOWUCK, AaHAIW3, CHUCTEMATH3alUI0 W HWHTEPIPETALMIO
nH(pOpMaIIUU PA3NUYHBIX BUAOB U (GOPM MPECTABICHUS;

OIICHUBATH JOCTOBEPHOCTHh HH(DOpMAIIHH;

HCIIOJIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B PEIICHUU
KOTHUTUBHBIX, KOMMYHHMKATHBHBIX M OPraHU3aIlMOHHBIX 3a7ad C COOJII0JCHHEM TpeOoBaHUM
SPrOHOMHKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PeCypcocOepekeHus], IPABOBBIX U 3TUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEpKaHMS B pasNUUHbIX (popmarax ¢ y4éToM HazHAUCHHS
nHpopMallMid ¥ UEJNEeBOM ayIJUTOpUM, BBIOMpas ONTUMaIbHYIO (OpMy TMpeACTaBICHUS U
BU3YyaJIU3al1H.

KoMMyHHnKaTHBHBIE yHUBEPCAIbHBIE YUeOHbIe 1elCTBUA:

OCYIIECTBIISATH OOIICHHE HA YPOKaX (DU3UKHU M BO BHE-YPOUHOU JNESATEILHOCTH,

pacrno3HaBaTh MPEAMOCHUTKA KOHMIUKTHBIX CUTYAIlUH ¥ CMATYaTh KOH(MDIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U UHIMBUIYaJIbHON pabOTHI;

BBIOMpATh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBUH C Y4YETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO YIEHA KOJUIEKTUBA;

MIPUHUMATH 1IeJId COBMECTHOU JI€ATEIbHOCTH, OPTaHNU30BbIBATh U KOOPAUHUPOBATH IEUCTBHS O
€€ JMOCTI)KEHMIO: COCTAaBJATh IUIAH JEUCTBHM, paclpenensaTh pojau ¢ y4ETOM MHEHUH YYaCTHHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOU pabOThI;

OIICHMBATh KAa4eCTBO CBOETO BKJIaJa W Ka)JOTO YYaCTHHKA KOMaHIbl B OOIIUN pe3yibTar IO
pa3paboTaHHBIM KPUTEPUSIM;

MpejJiaraTb HOBBIE TIPOEKTHI, OICHUBATh HIEHW C TO3UIHUU HOBU3HBI, OPUTMHAIBLHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh MO3UTHUBHOE CTPATETMYECKOE IMOBEJIECHHUE B PA3JIUYHBIX CUTYalUSAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUS
Camoopranmnszanus:

CaMOCTOSITENILHO  OCYIIECTBIISITh IMO3HABATEIBHYIO JEATEIBHOCTh B 00MacTd (GU3UKH |
ACTPOHOMUU, BBISIBIIATH MIPOOJIEMBI, CTAaBUTh U (OPMYIIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH pEIIEHHUs pacu€THhIX M KAdyeCTBEHHBIX 3aJad, IUIaH
BBINIOJTHEHUS] IPAKTHUUECKON pabOThl ¢ yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U
MPEINOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYALIMSIM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JieNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaThH €ro, Oparb Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IPYIUIMH B 00JaCTH (PU3HUKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHTyallUsIM, BHOCHUTh KOPPEKTHBBI B JESTEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IeTh HAaBBIKAMH I103HABATEIbHON pedieKkcHy Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;



WCTIOJIh30BaTh MPUEMBI pe(IICKCHH ISl OLIEHKU CUTYAaIllH, BEIOOpa BEPHOTO PEIICHHS,

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATD PEHICHUS IO UX CHIDKECHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTBI IPYTHX MPHU aHAIHU3E PE3YJIbTaTOB JICSATCILHOCTH,

MPUHUMATD ce0sl, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATH MOTHBBI U APTYMEHTHI IPYTUX MIPHU aHATH3E PE3yIbTaTOB ACITEILHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

B mponecce mAOCTHKEHHS JTHMYHOCTHBIX PE3YJIBTATOB OCBOEHHS IMPOTPaMMBbI MO (U3WKE IS
YPOBHSI CpeAHETro oO0Iero oOpa3oBaHUS Yy OOYYArOIIMXCS COBEPIICHCTBYETCS ASMOIMOHAIBHBIN
WHTEIUICKT, TIPEATIOIIAT 0NN C(hOPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIONIETO CHOCOOHOCTh TOHWUMATh CBOE SMOIMOHAIBLHOE COCTOSHUE,
BUJICTh HAIMIPABJICHUS Pa3BUTHs COOCTBEHHON 3MOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ceOc;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEACHUE, CHOCOOHOCTh AaJaNTUPOBATHCS K 3MOIMOHAJIBHBIM HM3MEHEHHUSM U TPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOMIEH CTPEMIICHHE K JOCTIKEHHUIO TIETTH M YCIIEXY, ONITUMU3M,
WHUIIMATUBHOCTh, YMEHHE IEHCTBOBATH HCXO/ISl M3 CBOMX BO3MOXHOCTEI;

OMIMATHH, BKIIOYAIOMICH CIIOCOOHOCTh IOHMMATh 3MOIMOHAIFHOE COCTOSIHHE JAPYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COILMAJIHBIX HABBIKOB, BKJIFOYAIOIIMX CHOCOOHOCTh BBICTPAMBATh OTHOUICHUS C JAPYTUMH
JIFOIbMU, 3a00THUTHCS, IPOSBIISTh HHTEPEC U Pa3peIIaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE TOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIINXCS YMEHHMA:

JEMOHCTPUPOBATh Ha MpHUMeEpax pojb U MecTo (U3MKH B (OPMHUPOBAHUU COBPEMEHHOMN
HAy4YHOMW KapTUHBl MHUpPA, B Pa3BUTHM COBPEMEHHOW TEXHUKHM W TEXHOJIOTUHA, B MPAKTHYECKOU
NEATEIILHOCTH JIIOCH;

YUUTBIBATh T'PAHUIBl NPUMEHEHUS M3YUYEHHBIX (U3NUYECKUX MOJEJeH: MaTepualbHas TOYKa,
MHepIUalbHas cCUcTeMa 0Tc4ETa, abCOIIOTHO TBEPAOE TENO, UCAbHBIN T'a3, MOJEIU CTPOCHUS ra30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBINA IEKTPUUESCKHM 3apsi/i IPU PELICHNN (PU3UUECKUX 3a1ad;

pacrio3HaBaTh (pu3nuecKue siBICHU (IIPOIECcChl) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUUECKONH TEOPUU CTPOCHHS BEIIECTBA M DJIEKTPOJUHAMHUKU: PaBHOMEPHOE H
PaBHOYCKOPEHHOE IPSIMOJIMHEMHOE ABM)KEHHE, CBOOOAHOE MaJCHUE Tel, IBUKEHHE 10 OKPYKHOCTH,
UHepLUs, B3auMoaencTBue e, Auddy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHHE KUIKOCTEN U TBEPABIX
TeJl, U3MEHEHUEe 00bEMa Tel IpPHU HarpeBaHuWU (OXJAKICHUH), TEIUIOBOE PaBHOBECHE, HCIApEHHE,
KOHJCHCALM, IUIABJICHUE, KPUCTAJUIM3ALMsl, KUIIEHUE, BIAXXKHOCTh BO31yXa, IOBBIIIECHUE NaBICHUS
raza IpU €ro HarpeBaHMM B 3aKPbITOM COCYZAE, CBS3b MEXKAY IlapaMeTpaMHM COCTOSHUS Ta3a B
U30IIpoLECcCax, IEKTPU3aLus TeNl, B3aUMOEHCTBHE 3aps10B;

OIMCHIBATh MEXAHUYECKOE JIBHKECHHE, UCIOJb3Yys (hPU3NYECKHe BEIWYMHBI: KOOpAMHATA, MYTh,
IepeMeEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIA, MMITYJbC Tejla, KUHETUYECKas DHEpPIrusd,
MOTEHLIMAJbHAsl DHEpPrusi, MeXaHudeckas paboTa, MeEXaHUYECKass MOIIHOCTb, IMpPU ONHCAHUH
MIPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIB3YEMbIX BEJIWYHMH, UX O003HAUEHUsS U €JUHMILIBI,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUMHY C JPYTUMH BEJIUUYNHAMM;

OIUCHIBATh M3YUYCHHbIE TEIUIOBBIC CBOWCTBA TEJ U TEIUIOBBIC SIBICHUS, UCHONb3Ys (prusnyeckue
BEJIMYMHBL: JABJICHUE ra3a, TEMIIepaTypa, CpEeJHAs KUHETHUYECKas DHEPIUsl XaOTHUYECKOrO JBHKEHUS
MOJIEKYJI, CPEIHEKBAJApAaTU4HAs1 CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTBHI, BHYTPEHHSS DHEPIUs,



pabora rasza, KO3(QQHUIUEHT MOJE3HOTO NCUCTBHUS TEIUIOBOTO IBUrATENsl; IPU ONMHCAHWU NPABUIBHO
TPaKTOBaTh (PU3MYECKUN CMBICT HCIOJIb3YEMBIX BEIWYHMH, MX OOO3HAYEHHS W €AWHHIBI, HaXOIUTh
(OpMyJIBI, CBSI3BIBAIOIIIE JAHHYIO (PM3MUYECKYIO BEJHUYHHY C IPYTHMH BETHYHHAM;

ONUCHIBATh HW3yUEHHBIC OSJIEKTPUYECKHE CBOMCTBAa BEIIECTBA M JICKTPUYECKHE SBICHHS
(mporieccsl), HCMONB3YS (PU3MYECKHE BEIWYHMHBI: AIICKTPUUYECKUHM 3apsl, SJIEKTPHUYECKOE TIOJIE,
HaNpsHKEHHOCTD TTOJIS, TIOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; MPH OMHCAHWU NPAaBUIBHO TPAKTOBATH
(GU3NYEeCKUi CMBICT HCIIOJIB3YEMBIX BEJIMYMH, UX O003HAUYCHUS W €IWHUIIBI; YKa3blBaTh (HOPMYIIBL,
CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUMHY C APYTHMHU BEITHYNHAMM,

aHAJTM3UPOBATh (U3UYECKHE MPOLECCHl M SBICHUS, HCIONb3ysd (U3NUECKHE 3aKOHBI W
NPUHIMUIBL: 3aKOoH BceMupHoro Ttsarotenus, I, II m III 3akonbl HproToHa, 3akOH coXxpaHEeHUS
MEXaHMYECKOM HSHEPruH, 3aKOH COXPAaHEHHS HUMITYJIbCa, TPUHLUI CYNEPIO3ULIUN CHUJI, MPHHIHII
paBHONpPABHsl WHEPUUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KHHETHYECKYI0 TEOPUIO CTPOCHHS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOH YHEPIUU TEIUIOBOTO JBMXKEHHS MOJIEKYJ C
abCOJIIOTHON TeMIlepaTypoi, MEepBBIA 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHHUS SJIEKTPUYECKOTO
3apsiyia, 3akoH KysoHa, mpy 3TOM pa3nuyarh CI0BECHYIO (hOpMyITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE
BBIpA)KEHUE U yCIIOBHSA (TPAHUIIBI, 00JIACTH) TIPUMEHHUMOCTH;

OOBSACHATH OCHOBHBIC IMPUHIMIIBI JEHCTBHS MAIIWH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyuaTh yCIOBUS UX O€30IacCHOTO HCIOIb30BAHHS B IIOBCEJHEBHON JKU3HH;

BBIMIOJHATh OKCHEPHUMEHTHI 10 HCCICIOBAaHHIO (U3UYECKUX SBICHUH M TIPOLECCOB C
UCTIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHHH, NMPH 3TOM (POpMYIHPOBAThH MpodIeMy/3anady u
TUIIOTE3y Y4YeOHOTo SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyAOBaHMS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBbIE W KOCBEHHBIE M3MEpPEHUS (PU3MUYECKUX BEIMYHH, NPH 3TOM BBIOMPAThH
ONTUMANIBHBIA CNOCO0 M3MEPEeHHsT M HCIOJBb30BaTh M3BECTHBIE METOJBI OICHKH IOTPEIIHOCTEH
U3MEPEHHUI;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (DU3NYECKUMH BEIMYHMHAMH C HCIOJIBb30BAaHHUEM TPSMBIX
U3MEpeHHH, MpPHU O3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpOBAaTh pe3yJbTaThl IOJYyYCHHOU
3aBUCHMOCTH (PM3MYECKUX BEIWYHMH B BHJE TAaOMHMI U TpadUKOB, JENaTh BBHIBOIBI IO pe3yIbTaTaM
UCCIICIOBAHMS,

coOuroaTh mpaBmiia Oe30MacHOro TPyAa MpH MPOBEICHUM HCCIEIOBAHUN B paMKax y4yeOHOTro
HKCHEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOH W TMPOEKTHOW JEATENIBHOCTH C HCIIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOT0O 000PYI0BaHUS;

pemaTs pacu€THBIC 3a/laud C SBHO 33/JIaHHOW (PM3UYECKON MOJENbI0, UCTIONB3Ys (PU3NYECKHE
3aKOHBI ¥ TIPHHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJ1aui BBIOMPATh (PU3NYECKYIO MOJIEIb, BBIIACIAT
¢u3nuecKkre BETMYMHBI M (HOPMYyNbl, HEOOXOXMMBIE I €€ pEHICHUs, MPOBOIUTH PACUETBHl U
OLICHUBATh PEATBHOCTH MOJYYSHHOTO 3HAYCHUS (PH3HMUYECKOI BETMYHMHBL;

pemiath KadecTBEHHBIC 3aJaud: BBICTPAWBATh JIOTMYECKHM HEMPOTHBOPEUUBYIO IICTIOUYKY
paccyXIeHHIi ¢ OOPOoi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS,

WCIOJIB30BATh MIPU PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTHH JIJIS
MOWCKA, CTPYKTYPHUPOBaHUS, WHTEPIPETAIMA W TIPEACTABICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHON
nHpOpPMALINH, TONYYECHHON W3 Pa3IMYHBIX HWCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATH IMOIYyYaEMYIO
nH(popmaIuio;

NPUBOJHUTH MPUMEPHI BKJIA/Ia POCCUHCKUX M 3apyOeKHBIX y4EHBIX-(H3UKOB B Pa3BUTHE HAYKH,
00BSCHEHHUE MPOIIECCOB OKPYKAIOUIETO MHUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;



HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KH3HU AJI1 oOecreyeHus
0€30MacHOCTH TpU OOpalleHHH C TpUOOpaMU U TEXHUYECKHUMH YCTPOWCTBAMH, Ui COXpPaHEHUS
3JI0pOBBS U COONTIOICHNS HOPM DKOJIOTUYECKOTO MOBECHHS B OKPY KaIOIIEeH cpee;

paboTaTh B TPyMIE C BHINOJHEHHEM PA3IUYHBIX COIMAIBHBIX POJICH, MIAHHPOBATH PadOTy
TPYIIBI, PallOHATBHO PACIPEENSITh O0S3aHHOCTH M TUTAHUPOBATH JCATEILHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJCKBaTHO OIICHWBATh BKJIAQJ KaXJOTO0 W3 YYaCTHHKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoit mpoOIeMBL.

K xonmy oOydenuss B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JTOJKHBI
OoTpaxkaTb C(HOPMUPOBAHHOCTD Y OOYJAIONITUXCS YMECHHI:

JEMOHCTPUPOBaTh Ha MpPUMEPAX poJb U MecTOo (QU3MKU B (POPMHUPOBAHUH COBPEMEHHOM
HAay4YHOM KapTHHBI MHUpPA, B PA3BUTUM COBPEMEHHON TEXHUKM M TEXHOJOTHUH, B MPAKTUYECKOU
JEeSTeNIbHOCTH JIIOJIeH, 1IEJIOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI MPUMEHEHUS  WM3YyYEHHBIX  (U3MYECKUX  MOJENeH:  TOYCHHBIN
ANEKTPUYECKUH 3apsiii, JIyd CBETa, TOUCHHBIN HCTOYHHMK CBETA, SiJCpHAs MOJETh aToMa, HyKJIOHHAS
MOJIEJIb AaTOMHOTO Siipa MPH pelieHnH (HU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (uU3NUECKUEe SBIEHUA (MPOLECChl) M OOBSICHATH WX HA OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAaHTOBOW (PHU3UKU: BJIEKTpUYECKas IMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JIeHCTBUS TOKA, B3aUMOJAEHCTBHE MArHUTOB, JEKTPOMArHUTHAs WHIYKIIHS,
JeiCTBE MarHUTHOTO TIOJS HA MPOBOAHMK C TOKOM M JABIDKYIIMKCSA 3apsill, AJIEKTPOMAarHUTHBIC
KojeOaHus M BOJHBI, MPSMOJMHEHHOE PpACIpPOCTPAHEHHE CBETa, OTPAXKEHUE, MpeTOMIICHUE,
uHTephepeHys, Tudpakuus 1 MOIIpU3aIMsl CBETa, JUCIEpPCHs CBeTa, (HOTodNeKTpudeckuii 3ddexr
(dporoaddekr), cBeTOBOE NaBICHHE, BO3HUKHOBEHHE JHMHEHYATOr0 CIEKTpa aromMa BOAOPOA,
€CTECTBEHHAS U MCKYCCTBEHHAsI PaJIIOAKTUBHOCTH;

OIMCHIBATh M3yYCHHBIC CBOWCTBA BEMICCTBA (DJICKTPUUYCCKUE, MATrHUTHBIC, ONTHYCCKUE,
ANEKTPUYECKYI0 MPOBOAMMOCTh PAa3JIMUYHBIX CpPEA) U DBJICKTPOMArHUTHbIE SIBJICHUS (TPOIECCHl),
UCIOJNB3Ysl (PU3NYECKUE BETUUYMHBI: SJIEKTPUUECKUN 3apsijl, cuja TOKa, AJIEKTPUUYECKOE HampsKeHUe,
ANEKTPUYECKOE COMPOTUBJICHHE, PA3HOCTh MOTEHIIMATIOB, SJCKTPOABIKYINAas cuia, paboTa TOKa,
WHAYKIMST MarHUTHOTO mouisl, cuna Awmmepa, cuia JlopeHla, MHIyKTUBHOCTb KaTYyIIKH, YHEPTUS
ANEKTPUYECKOTO U MArHUTHOTO TOJICH, MEpPHOJ] U 4YacToTa KojeOaHWi B KoIeOaTelTbHOM KOHTYPE,
3aps W cuja TOKa B TPOIECCE TapMOHUYECKUX JJICKTPOMArHUTHBIX KoyieOaHui, (okycHoe
pacCTOSIHUE W ONTHUYECKas CHUJIa JUH3bI, IPU ONKCAHUU MPABWIBHO TPAKTOBATh (DU3MUECKHIA CMBICI
WCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAYCHUS U CIMHUIIBI, YKA3bIBaTh (DOPMYJIBI, CBA3BIBAIOIINEC JAHHYIO
(bu3uYecKyro BEIUYUHY C APYTUMHU BEIMYUHAMY;

OINMCHIBAaTh U3YUYEHHbIE KBAHTOBBIEC SBJICHUS U MPOIECCHI, UCIONB3Ys (PU3MUECKUE BEIMYUHBI:
CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPTUS U HUMITYJIbC (POTOHA,
Mepuoj] TOoJypacmaaa, SHEprusl CBSA3M AaTOMHBIX SAep, NpU ONMUCAHWHM MPABUIBHO TPAKTOBAThH
(bu3MYECKUN CMBICH HCIOJNBb3YyEMbIX BEIMYMH, UX O0O3HAUYEHHUS M €IUHUIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIME TaHHYIO (U3WYECKYI0 BEIUYHMHY C JPYTMMH BEIWYUHAMH, BBIYUCIATH 3HAYCHUE
(bu3HUECKOl BEIMINHBL;

aHAM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, HWCIOIB3Ys (PHU3MUECKUE 3aKOHBI H
NpUHIUNBL: 3aK0H OMa, 3aKOHBI TOCJIEOBATEIIFHOTO W TApAJUICNIEHOTO COCTUHEHUS TPOBOJHHUKOB,
3akoH  Jxoyns—JIeHlla, 3aKOH  AJIEKTPOMArHUTHOM  MHAYKUMH, 3aKOH  OPSMOJUHEUHOrO
pacnpoCTpaHEHUs] CBETa, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI IMPEJIIOMIICHHS CBETa, YpaBHEHHUE
Ouinmrteitna nns GortodddexTa, 3aKOH COXpaHEHHs] YHEPTHH, 3aKOH COXPAHEHHs] UMITYJbCa, 3aKOH
COXpPaHEHHUS DJEKTPHUUECKOTO 3apsa, 3aKOH COXpaHEHHUS MAacCOBOTO 4HMCla, MOCTynaTel bopa, 3akoH



pPaAMOaKTUBHOIO pacmajga, Mpd HSTOM pa3iuyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHa, €ro
MaTeMaTH4eCKOe BBIPAKEHHUE U YCIOBHs (TPaHULIbI, 00JaCTH) TPUMEHUMOCTH;

OTIpEeCIATh HaNpaBleHUE BEKTOpAa MHAYKIWW MArHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHIIBI
Awmrniepa u cunbl JlopeHua;

CTPOUTH M OTMHCHIBATh N300pakeHNe, CO3/1aBaeMOE TNIOCKHM 3€PKaJIoM, TOHKOH JTMH30M;

BBITIOJIHATh OKCIIEPUMEHTHl TI0 HCCIEJAOBAHUIO (PU3MUYECKUX SBICHUH M TPOIECCOB C
WCTIOJIB30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUU: NIPU 3TOM (OPMYIHPOBATH NpobieMy/3anady u
TUNOTE3y Y4eOHOro SKCIEepUMEHTa, cOoOUpaTh YCTAHOBKY M3 MPENJIOKEHHOTO0 000pYI0BaHMUS,
MIPOBOAUTH OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHBbIE M3MEpEHUs] (PU3NYECKUX BEIUYMH, MPU 3TOM BBIOMPATH
ONTHUMAJBHBIA CIOCO0 M3MEpPEHUs M HCMOJIb30BaTh H3BECTHHIE METOJbI OILIGHKH MOTPEIIHOCTEN
U3MEPEHHUI;

HCCIIEZIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYHMH C MCIOIb30BAHUEM NPSMBIX U3MEPEHUN: MPU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh Pe3yJIbTAThl MOJYUYCHHON 3aBUCUMOCTH (PU3MUECKUX
BEJIMYUH B BUJIE TaOJUI] ¥ TPAQHKOB, AETaTh BEIBOJBI 0 PE3yJIbTaTaM MCCIICAOBAHMS,

coOnroaaTh npaBuia O€30MacHOTO TpyJa NpU MPOBEACHUU HUCCIENOBAaHUN B paMKax yueOHOTro
JKCIIEPUMEHTa, Y4YeOHO-HCCIEA0BATEIbCKONM W TMPOEKTHOW JAESITENbHOCTH C HCIOJIb30BAHHEM
W3MEPHUTEIIbHBIX YCTPOUCTB M JIa0OPaTOPHOTO 000pY0BaHUS;

pemath pacu€THbIC 3aJa4yd C SBHO 33JaHHON (PU3WYECKOW MOJEIBIO, UCTOIb3Ys (PU3NUECKUE
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHANIM3a YCJIOBUSA 3a7aul BHIOMPATh (PU3UUECKYIO MOJIENb, BBIICISTh
¢usnyeckue BeNUYMHBI U (QOpPMyJbI, HEOOXOmuMBIE Uil €€ pelleHHs, MPOBOAUTH pPacdyEThl U
OLIEHUBATh PEATLHOCTH MOJyYEHHOTO 3HAaUeHUS (PU3HMUECKOM BETMUUHBI;

pemaTh KadeCTBEHHbBIC 3a/Jadyd: BBICTPAUBATH JIOTHUECKHM HEMPOTUBOPEYMBYIO IICTIOUKY
paccyXIeHHid ¢ ONOpPOi Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUECKHUE SIBIICHHS,

HCIIOJIb30BaTh MPH PEIICHUU y4eOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUHU IS
MONCKA, CTPYKTYPUPOBaHUS, MHTEPIPETALWUd U NPEICTaBICHUS y4eOHOM M Hay4dHO-TIOIYJIAPHON
nH(pOpMalMY, MOTYYCHHOH M3 Pa3IUYHbIX HUCTOYHHKOB, KPUTHYECKH aHATM3UPOBATH IMOITYYaeMYIO
nH(pOpMaIIHIO;

OOBSICHATh TPUHIUIBI JACUCTBUS MAaIlUH, NMPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3ivyaTh
yCIIOBHS UX 0€30MAaCHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM KU3HU;

MIPUBOIUTH PUMEPHI BKJIAa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOMIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHH;

WCTIOJB30BaTh TEOPETUUYECKHE 3HAHUS TO (DU3MKE B MOBCEIHEBHOW KHM3HH UIS 0OECIeUYeHUS
0e30MacHOCTH TpU OOpalieHUH ¢ OpuOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, IUIS COXpPaHEHUs
3JI0pOBbS U COOJIOICHNS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOILEH Cpee;

paboTaTh B TPYMIE C BHINOJHEHHEM PA3IUYHBIX COIMANBHBIX pPOJEH, MIaHUPOBATh PabOTy
TPYNIbI, PalOHATBHO PACHpPEeNsITh O0S3aHHOCTH M TUIAHUPOBATH JAEATEILHOCTh B HECTaHIAPTHBIX
CUTyallMsiX, aJeKBAaTHO OLIGHUBATh BKJIAJ KaXXJIOTO0 W3 YYAaCTHUKOB TpPYMNNbl B pEIICHUE
paccMmaTpuBaeMoil mpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yectBo 4yacos DJIEKTPOHHBIE
HaumenoBanue
Ne (uudgposrbIe)
pasaenoB mTeM  Bceer KonTtpoJbHbl IIpakTHYecku
n/n o0pa3oBaTe/bHbIC
NMpPorpamMmbl 0 e padoThI e padoThI
pecypchl
Paznen 1. PUBUKA U METOAbI HAYUYHOTI'O ITIO3HAHUSA
®duzrkKa u
but6mmoreka [IOK
METO/IbI
1.1 2 https://m.edsoo.ru/7f41bf7
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TTO3HAHUS =
Htoro mo pazneny 2
Pa3zpen 2. MEXAHUKA
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2
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bubnunoreka [IOK
OCHOBBI
3.2 10 1 https://m.edsoo.ru/7f41bf7
TEPMOIUHAMUKHU 5
ArperarHblie
COCTOSIHUS bubnuorexa [JOK
33 BEILIECTBA. 5 https://m.edso0.ru/7f41bf7
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TIEPEXO0JIbI
Hroro no pazneny 24
Paznen 4. JIEKTPOIMHAMMUKA
bubmorexa [JOK
DIIEKTPOCTATUK
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ITocTossHHBIN
ANEKTPUYECKUN

4.2 TOK. TOKM B
Pa3TUYHBIX
cpenax

Hroro o pasaeny

Pe3epBHOE Bpems
OBIIEE
KOJIMYECTBO
YACOB I1O
ITPOI'PAMME

12

22

68

but6mmoreka [IOK
https://m.edsoo.ru/7141bf7
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11 KIIACC

KoanuyecTBO 4acos
Ne HaunmeHnoBanue

n/ pa3iejioB M TeM Bcer Konrpoasnsl  IIpakTnuyeckn
n NporpamMmbI 0 e padoThI e padoThI
Paszpen 1. JIEKTPOIUHAMUKA
MaruuTtHoe noie.
1.1 OneKTpOMarHuTHa 11 1 3
sL UHTY KIS
Uroro no pazaeny 11
Paspnen 2. KOJIEBAHUA U BOJIHBI
Mexanuueckue u
2.1 3IE€KTPOMArHUTHBI 9 1
€ KoneOaHus
Mexanuueckue u
2.2 3JIEKTPOMATrHUTHBI 5 1
€ BOJIHBI
2.3 OnTuka 10 3
Hroro no pazneny 24

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl
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https://m.edsoo.ru/7f41¢97
C

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97
C

Paszea 3. OCHOBBI CIIELIMAJIBHONU TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI
CIIEAAIILHON
3.1 4 1
TEOpUH
OTHOCHUTEIBbHOCTH
Hroro no pazneny 4

Pa3znesn 4. KBAHTOBAS ®PU3UKA

OJIEMEHTHI
4.1 N 6
KBAHTOBOU OITUKU

4.2 Crtpoenue atoma 4
4.3 AToMHOE S1p0 5
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJIEMEHTHI 7 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97
C

bubmuoreka [JOK
https://m.edsoo.ru/7141c97
c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

bu6mmorexa [JOK



aCTPOHOMHUU U
acTpo(u3uKH

Nroro no pazaeny

Pa3nesa 6. OBOBINAIOIIEE IOBTOPEHHUE

6.1 Oo6o061aromiee

MIOBTOPEHHE

Hroro no pazneny

PesepBHOe Bpems
OBIIEE
KOJIMYECTBO YACOB
I10 ITIPOI'PAMME

7

68

https://m.edsoo.ru/7f41c97
c

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97
c




