PaGouas nporpamma
o yueOHomy npeamerty «@u3HKa»
10-11 kaacc

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeaHEero oouiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TOJIOKCHHH H TpPeOOBaHMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBatenbHOU nporpammsl, npenctaBieHHbIX B PI'OC COO, a Taxxke ¢ yuéTom (eaepaibHOM
paboueii mporpaMMbl BOCIIUTAHUS M KOHLIETILUHU TperoaBanus yueoHoro npeamera «dusnka» B
oOpa3oBaTenbHBIX  opraHuzanusx Poccuiickoit  ®enepanuu, pealu3ylOMIUX  OCHOBHBIC
o0pa3oBaTesibHbIE IPOTPAMMBI.

Conepxanue mporpaMMbl 1O (pU3MKE HampaBieHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obOydarontuxcs 10—11 kimaccoB mpu oOydeHuu ux ¢usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanmsiM OI'OC COO k TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaIlpeAMETHBIM
pe3ysibTaTtaM O0YYCHHUS, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb peaH3allMi MEXIPEIMETHBIX
cBs3ell (DM3MKM C ECTECTBEHHO-HAyYHBIMH YyYeOHBIMU MpeaMeTamMu. B He#l ompenenstorcs
OCHOBHBIC LIEJIM M3y4CHUS (PU3UKU Ha YPOBHE CpeaHEro oOIiero oOpa3oBaHMs, IUIAHUpPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca GU3UKH: TUYHOCTHBIE, METAllpeIMETHBIE, TIpeIMEeTHbIE (Ha 6a30BOM
YpOBHE).

[Iporpamma o ¢pu3HKe BKIFOYACT:

® [UIaHUpPYEMbIE pe3yIbTaThl OCBOCHUS Kypca GU3MKH Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPeMETHBIC PE3YNIbTAThL 10 To1aM 00yUYEeHHUS;

e coaepxaHue yuyeOHoOro mpeamera «Pu3ukay mo rojgam o0ydeHHs.

®dusnka Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPHUPOJIBI, BRICTYIAs B KAYECTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIH BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KalolleM MHpe.
[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOPa3yIOMMA MJii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUeH, Ouosnoruel, pusnueckor reorpadueit m acrpoHommueit. Mcmonp3oBaHne M aKTHBHOE
npUMeHeHne (PU3NUECKUX 3HAHUN ONPEEIeT XapaKTep U Pa3BUTHE pa3HOOOPA3HBIX TEXHOIOTHMA
B cepe HSHEPreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, IOJYyYEHHUS HOBBIX MAaTepHalloB C
3aJJaHHBIMH CBOMCTBaMHU U Ipyrux. Mzydyenue Gpu3nku BHOCUT OCHOBHOM BKJIa B (popMUpOBaHUe
€CTECTBEHHO-HAyYHOW KapTUHBI MHUpa 00ydaromuxcs, B (pOPMUPOBaHHWE YMEHUU MPUMEHSTH
HAyYHBIA METO]I TO3HAHUS NP BHIMOJTHCHUHA UMHU YIEOHBIX UCCICIOBAHUI.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeHEro 001ero o0pa3oBaHus MOJIOXKEH PsJT UIICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTUYECKHU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKHU, BKIIOYAET KaK BOIPOCHI KIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes eenepanuzayuu. B coOTBETCTBUM C Hell MaTepuan Kypca pU3HKU 00beAUHEH BOKPYT
buzndeckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHWE TIPEACTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuzanus mnpeanosaraeT HCIoOiIb30BaHUE TYMaHUTapHOTO
noTeHImana Gu3nYecKor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M 3KOJIOTHYECKUMHU MPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npenmnoiaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoess skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJCPIKaHMUS,
HOCBALIEHHBIX 3KOJIOIMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaK)Ke 00CyX IeHUs Tpo0IeM pallnOHAIBHOTO MPHUPOIOTIONB30BaHUS H
HKOJIOTHUECKOM Oe30MacHOCTH.
CrepXHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpEIHEro oomiero oOpa3oBaHHS
ABISAIOTCS (u3ndeckue Teopuu ((HopMuUpOBaHHE MPEICTABICHUH O CTPYKTYpe IMOCTPOSHUS
du3udeckoil TeopuH, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, I'PaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIECCOB).
CuCTeMHO-IEATETbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealn3yeTcs MPEexXIe BCETro 3a CuéT
OpraHu3aIuy SKCIIEPUMEHTAIBHOW NEATeNFHOCTH o0ydJaromuxcs. s 6a30BOro ypoBHs Kypca
(U3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOphIE B Mporpamme 1o (u3nke OOBETUHEHBI B OOIIMNA CIHCOK
YYEHHYECKUX MPAKTUYECKUX paldoT. BhigeneHue B ykazaHHOM IepeuHe Ja0opaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISICTCS YJYacTHUKaMH 00pa30BaTEebHOTO
npoliecca UCXOos U3 0COOEHHOCTEH TUIAHMPOBAHMS U OcHaleHus kabuHera gusuku. [Ipu sTom
o0ecrieunBaeTcsi OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMH IPOBOJUTH KOCBCHHBIC H3MEPCHHS,
UCCIICIOBaHMST  3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpKE
NPEIOKEHHBIX THIIOTE3.
Bonbmioe BHUMaHUE yIeNsSeTCsl pEIIeHUI0 PacYETHBIX M KauyeCTBEHHBIX 3aj1ad4. [Ipu sTom
JUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4H C SIBHO 3a/IaHHON (PH3MUECKOW MOJETIBIO,
MO3BOJISIOIINE IPUMEHATH U3yUSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasJiena Kypca,
TaK W WHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. s KauyeCTBEHHBIX 3a/lad4 TPUOPUTETOM
SABIISIIOTCS 3aJaHusl Ha OOBSCHEHHWE TMPOTEKAaHUS (U3NYECKHX SIBICHUH U IPOIECCOB B
OKPY’KaIOIIEeH XU3HH, TpeOyroline BbIOOpa (u3nueckod MOAENW i CUTyallMH IPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBun ¢ TpeboBanusivu  DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnIo0 yuyeOHOro mpoiiecca 0a30BbIi YPOBEHb Kypca (PU3UKH Ha YPOBHE CPEHETO OOIIIEro
00pa30BaHUs JIOJDKEH M3YyYaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHETa (PH3MKHU WM B YCIOBHUSX
MHTETPUPOBAHHOTO KaOHMHETa MPEeIMETOB €CTECTBEHHO-HAY4YHOro Lukia. B kaOuHere (uzuku
JIOJDKHO OBITh HEOOXOoIMMOe J1abopaTopHOe OOOpYyIOBaHME IS BBITIOJHCHHUS YKa3aHHBIX B
nporpaMme 1o (Gpu3nKe yaeHU4EeCKUX MPAKTUYECKUX Pab0T U IEMOHCTPALMOHHOE 000PYIOBaHHE.
JleMoHCTpanMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUH C IPHHIUIIOM
MUHHMAaJIbHOH JOCTAaTOYHOCTH M 0OECHEUMBACT MOCTAHOBKY MEPEUMCIICHHBIX B IpOrpaMme Io
(GU3nKe KIFOYEBHIX JAEMOHCTPALMN JJIs HMCCIEJOBAHUS W3YyYAaCMbIX SIBIICHHHA W TIPOIIECCOB,
HIMIIUPHYUECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NPHUMEHEHHH.
JlaGopaTopHoe 00OpymOBaHHE ISl YUCHHUYECKUX MPAKTUUECKHX padoT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOOecrmeyrBaeTcs B pacuyére OJHOrO KOMIUIEKTa Ha JIBYX
oOyyvaronuxcsi. TeMaThueckre KOMIUIEKTHI JIa0OpaTOpHOrO0 OOOPYIOBaHUS ~JAOJIKHBI OBITh
IOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPHUTEIILHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU 1IENISIMU U3Y4YeHUsI (PUUKU B 00IIEM 00pa30BaHUU SBISIOTCS:
e (opMupoBaHME HHTEpPEca M CTPEMJICHHS OOYYaIOUIMXCS K HAyYHOMY H3YYEHUIO
NIPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHUA O HAaydyHOM MeETOJe TIO3HaHUs U (HOpMHUpOBaHHE
UCCIIEIOBATEIBCKOTO OTHOIIECHHS K OKPY/KAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHUS C UCIOIH30BAHUEM (PU3UUECKUX 3HAHUHN U
HAYYHBIX JOKa3aTeIbCTB;



¢dopmMHpoBaHUE TPEACTABICHUN O POIHM (PU3MKH JUIS Pa3BUTHs IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JlocTkeHne 3TUX Lenel oOecreurBacTCss pPelIeHHeM CIEAYIOUIMX 3aaad B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBbl 3HaHUH 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAs MEXAHUKY, MOJIEKYISIPHYIO (PU3UKY, JJIEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U IEMEHTHI aCTPOPHU3UKY;

¢opMHpOBaHHE YMEHUH TPHUMEHATh TEOPETUYECKHE 3HAHMA s OOBSICHEHUS
(Gu3n4ecKux SBIECHUM B MNpPUPOAE M [N NPUHATHA NPAKTUYECKHX pELICHHH B
MMOBCEAHEBHOM XU3HU;

OCBOCHME CIIOCOOOB pEIICHUS pa3lMYHbIX 33/7a4 C SBHO 3aJaHHON (uznueckon
MOJIEIIBIO, 3a/1a4, [10Ipa3yMEBAIOIINX CAMOCTOSATENIbHOE CO3JaHNuE (PU3NUECKON MOJIENH,
aJIcKBaTHOW yCIIOBUSIM 3aJ1auu;

NOHUMaHHE (PU3MYECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKHUX IIPOLECCOB, UX BIIUSHUSA HA OKPYKAIOILYIO CPELy;

OBJI/ICHUE METOJAMHU CaMOCTOSTENILHOTO IUIAHUPOBAHUSA M MPOBEACHUS (PU3HMUECKUX
OKCIIEPUMEHTOB, aHalW3a M  UHTepOpeTaluu  UHPOpPMALUHU,  ONpeAeICHHUs
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YyIIbTaTa;

CO3/IaHWE YCJIOBHI JJISI pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JESATCIIBHOCTH.

Ha wusyuenue ¢usnku (06a30BbIi ypoBEHb) Ha ypOBHE CpEAHEro oduero odpa3oBaHus
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 knacce — 68 yacos (2 yaca
B HEJIEITIO).

[Ipennaraemslii B mporpamme 1o (Gpu3uke nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
ABJISIETCS PEKOMEHIOBaHHBIM, BBHIOOP MPOBEAEHUS J1a00paTOPHBIX pabOT U OMBITOB JENAETCs C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJaromuXcsl.



COJEP)KAHUE OBYYEHUA
10 KUIACC

Paznen 1. ®u3uka ¥ MeTObI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyxkarowero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (pH3HKe.
MonenupoBanue (U3NYECKUX SBICHUNA M mporeccoB. Hayunbsle runotessl. Pusndeckue
3aKOHBI ¥ TeOpuH. [ paHUIIbI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIMII COOTBETCTBUS.
Ponp u Mecto Qu3uku B (OPMHPOBAHMM COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B
MPAKTUYECKOU eI TETLHOCTH JIIOICH.
Llemoncmpayuu
Amnaorossle U IU(POBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TaTYHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBukeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro aBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaibHONW TOYKH, MX MPOEKIMH HAa OCH CHCTEMBbl KOOpAMHAT. ClI0KEHUE MEepEMELEHUN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEHHOE IBIKeHue. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO TaACHHUS.

KpuBonuneliHoe nBwkeHue. J[[BH>keHME MATepUAIbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. Y IJIOBasi CKOPOCTb, JINHEHHAast CKOpocTh. [lepuon u yactora
oOpartuenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHHUuecKue yCcTpoiicTBa U MPaKTUYECKOE IPUMEHEHNUE: CIIUJIOMETP, IBUKEHHUE CHAPAI0B,
LEITHbIE U PEMEHHBIE NIEPEIAYN.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanne NBUKEHHI C UCIIOIB30BaHUEM MPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaAeHHUs.

Hampasienne ckopocTH npyu ABMYKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEIECHUSI MTHOBEHHONW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXIY YTSIMU, IPOMACHHBIMH TEJIOM 3a [10CIIEI0BATEIbHbIE
paBHBIE IIPOMEXYTKM BPEMEHHM IIPU PAaBHOYCKOPEHHOM JABM)KEHHUU C Ha4daJIbHOM CKOpOCTHIO,
paBHOU HYIIIO.

N3yueHne NBUKEHHUS IAPUKA B BI3KOU JKHUIKOCTH.

W3yueHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HeroTona. MHepimanbHble CHCTEMBI
OTCU€Ta.

Macca tenma. Cuna. I[lpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroTona st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA U1t MaTEpUANIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kKocmMuyeckas CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.



Tpenue. Buapl Tpenus (1okosi, CKobxeHus, kauenus ). Cua tperus. Cyxoe tpenue. Cuna
TPEHUsl CKOJIbXKEHUsI U cuiia TpeHus nokos. Koadduuument tpenns. Cuna conpoTuBIeHUS MPH
JBUKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynarenbHoe U BpaliaTelbHOE IBHKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpateHus. [1inedo cunsl. Y cnoBus paBHOBecUs TBEPAOTO
Tena.

TexHHUYeckne yCTpPONCTBA M MPAKTUYECKOEC IPHUMEHEHHE: IONUIMITHUKH, [BUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMHU.

CpaBHEHME MacC B3aUMOJICUCTBYIOIIMX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHnue cui.

3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT Je(opMaLuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHeHne CUII TPEHUSA NTOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTo Tesia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Nzydenue nemxenus Opycka no HaKJIOHHON IJTIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOUIMX B IMPYXXHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaum.

HccnenoBanue ycloBUN PABHOBECUS TBEPIOTO TeEJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Hmnynbe MarepuanbHOR TOUYKH (Tena), CUCTEMbl MaTepHaIbHBIX TOYEK. VIMITyJIbC CHIIBI U
M3MEHEHUE UMITYyJIbca Tejla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABMKEHHUE.

Pabora criisl. MOIHOCTE CHJIBL.

Kunernueckas sHeprus mMarepuajbHOW TOYKH. Teopema 00 HM3MEHEHHH KHHETHYECKOU
JHEPIUU.

[orenmaneHas sueprus. [loreHnuansHas sHeprust ynpyro 1eopMHUPOBAHHON MIPYKHUHBI.
[TorennuanbHast SHEPrys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[lorennmaneHbple ¥ HENOTEHIMAJIbHBIE CUIIBL CBsi3b pabOThl HEMOTCHLUMAIBHBIX CHUJ C
M3MEHEHHUEM MEXaHNYECKOM JHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHECHUS MEXAHUYECKOM YHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckrne yCTpOiCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KONEP, MPYKUHHBIN
IUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos moTeHIMAIBHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Wzydenne aOCOMIOTHO HEYHNPYroro yiapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX ~HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH »HEpruu Teia Ha
IIPUMEpPE PACTSHKCHUS PE3HHOBOTO JKI'yTa.

Pasznea 3. MoJjiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul
OCHOBHBIE NOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE 0OOCHOBaHMUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBHS YaCTHIL BEIIECTBA.



Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TNl U 00BICHEHUE CBOMCTB BEIllECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonmnuectBo Bewectsa. [loctosinHass ABorazpo.

TemnnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYIISIPHO-KMHETHYECKONH TEOPUH
UJeaNbHOTrO raza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTruu
TEIUIOBOTO JIBMKeHUs yacTull ra3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHUE
MenneneeBa—Kianeiipona. 3akon [laneroHna. M3ompoieccsl B UI€AIbBHOM Tra3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEpPMa, HM30X0pa,
n3obapa.

TexHUYecKue yCTpONWCTBA U MIPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPTraHUYECKUX COCTUHECHUH.

OnbiTe! 0 AU(PY3UH KUIKOCTEH U Ta30B.

Mojienb OpOYHOBCKOTO JIBUKEHHUSL.

Mogeins onbrra IITepna.

OnbIThl, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBHUS.

Monens, WIIFOCTpUPYIOLLAs IPUPOLY JABJICHMsS ra3a Ha CTEHKH COCy/a.

OnBIThL, HIUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuil sxcnepumenm, 1abopamopmvie pabomul

OnpeneneHne Macchl BO37yXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpPEeHHMH OO0BEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATYpPbl BO3yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMoguHamuyeckass cucrema. BHYTpEHHsIS SHEpPrusi TEPMOJUHAMUYECKOU CHCTEMBI U
cnocoObl e€ u3mMeHeHus. KomuuecTBo TemioTsl U pabora. BHyTpeHHSs 3HEprusi 0JHOATOMHOTO
UJeaNbHOro ra3a. Buasl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIyYeHHE. Y IeIbHAs
TEIIOEMKOCTB BellecTBa. KomuecTBo TEIIOTHI IIPH TEIIoNepeiaye.

[Tonsitue 00 ammabatHOM mporecce. [lepBbIii 3akoH TepMoauHaMHKHU. [IpumeHeHUHe
NEpBOro 3aKOHA TEPMOJMHAMUKY K H3ompoleccaM. I 'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoauHaMuki. HeoOpaTHMOCTE TPOIIECCOB B MMPUPO/IE.

Tennobie MamuHbl. [IpuHIMIBL 1eficTBUS Tem0BbIX MaiuH. [IpeoOpazoBanus sHEpIun B
TerToBeIX MamurHax. Koad dumumenT nmonesznoro aeicteus TemnoBoi mammael. [uka Kapro u ero
KO3(PPHUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOJIEMBI TETNIOIHEPTE€TUKH.

TexHu4yeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHUIIMOHED.

Jlemoncmpayuu

W3MmeneHne BHYTpEHHEW SHEpruM Teia IMPH COBEPLUICHUHM pabOoThI: BBUIET NMPOOKU U3
OYTBUIKU O] JICHCTBHEM C)KAaTOT0 BO3/lyXa, HarpeBaHue 3(upa B TaTyHHOU TpyOKe MyTéM TpeHus
(BHICOIEMOHCTpALINS).

H3meHeHne BHYTpeHHEHN 3Hepruu (TemMrepaTyphl) Tella Ipy Terionepeaaye.

OmnbIT 10 agquabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[Tapoo6pa3oBanue u koHAcHcaus. Micnapenne u kurneHue. AOCONMIOTHAS U OTHOCUTEIbHAS
BJIXKHOCTh Bo3/ayxa. HacelmeHHblil map. YienpHast TemioTa mnapooOpa3oBaHHs. 3aBHCHUMOCTb
TEMIIepaTypbl KAIIEHUS OT JaBJICHUS.



Teépnoe Teno. Kpucramnmuueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpucramisl. CoBpemMeHHble Marepuanbl. [[naBieHue W Kpuctayumzauus. Y AelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoWCTBa U MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUN MOJIYYEHHSI COBPEMEHHBIX MaTepUaioB, B TOM YHCIIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapoB.

Kunenue npu noHU>KEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGnronenre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. DiiekTpoauHaMuKa

Tema 1. dnexmpocmamuka

ONeKTpu3auus Tejl. OJEKTpUYECKUH 3apsa. JlBa Buaa SIEKTPUYECKUX 3apsIOB.
[IpoBOoAHMKH, ANIEKTPUKHU U TIOJYIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

B3aumoneiicteue 3apsigoB. 3akoH Kymona. ToueuHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsskéHHocTh 3nekTpuueckoro noss. IlpuHuun cyneprno3unuun
3JEKTPUYECKUX NoJIeH. JINHUM HanpsHKEHHOCTH AJIEKTPUYECKOrO MOJIS.

PaGora cun anekrpocraruteckoro noms. [lorennuan. Paznocts morennmanos. [IpoBoaHuku
Y JUDJIEKTPUKH B AJIEKTPOCTATUYECKOM Tosie. [usnexkTpuueckas IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DJaeKTpOEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOpAa.

TexHudeckue ycTpoilcTBa M MPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPOCKOMN, 3IEKTPOMETP,
JJIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPUOOPOB, KOHIAEHCATOP, KOMHWPOBAJIBHBIM
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLUI JEHCTBUS DIIEKTPOMETPA.

B3auMozeiicTBue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3apsHKEHHBIX TEl.

[IpOoBOTHHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJNeKTpOoCcTaTUYECKas 3alluTa.

JIMPNeKTpUKH B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH TIIOCKOTO KOHIEHCATOPa OT IUIOLIAAN IIJIACTUH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUIECKON TPOHNUIIAEMOCTH.

DHeprus 3apsyKeHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

H3mepeHue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paznuunvix cpeoax

DNEKTPUUECKHUI TOK. Y CIOBUS CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHUKHM TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 115 yyacTka LEnH.

DIIeKTpHUUYECcKoe CONPOTHBIICHHE. VY nensHOE CONPOTHUBIICHHE BEIECTBA.
[TocnenoBarenbHoOE, NapajieNbHOE, CMEIAHHOE COEIMHEHHE MPOBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) DJICKTpUIECKO enu. KopoTkoe 3amMpikaHue.



DIIEKTpOHHAs IPOBOJAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTh CONIPOTHUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOTYIPOBOIHHKOB.
CgoiicTBa p—n-niepexoaa. [TomynpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUUYECKUII TOK B PAcTBOpax M paciulaBax »3JEKTPOJIMTOB. DIEKTPOJIUTHUECKAs
JIccoanus. JIEKTPOIU3.

DneKTpuueckuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENBHBIN pa3psia. MomHus.
[Tna3zma.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJILTMETP, PEOCTaT,
UCTOYHUKM TOKa, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHL,
TEPMOMETP  CONPOTHUBICHUS, BAKyyMHBIA  JHOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
HOJIYIIPOBOJHUKOBBINA TNOJI, TAJIbBAHUKA.

Jemoncmpayuu

V3mepeHne cUiIbl TOKa U HaAPsSKEHMUS.

3aBUCHMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHuaa.

CMelanHOe COeIMHEHUE IPOBOIHUKOB.

[Ipsamoe m3MepeHue 3IEKTPOIBMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBaAHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE DJIEKTPOJIUTOB.

HckpoBoii pa3psan U MPOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSS MPOBOIMMOCTD JJUOJIA.

Yuenuueckuii sxcnepumenm, nrabopamopnovle pabomuol

N3ydyenne cMenaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepenne 31eKTpOABMKYIIEN CUJIBI HICTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHHUS.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBA3H

Wzyuenue kypca ¢usuku 06azoBoro ypoBHsS B 10 Kiacce ocymiecTBIsSETCS € y4&€ToM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMu MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBIICHWE, HAy4yHBI (akT, TUrore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
3KCHEPUMEHT, MOJAECIMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, TMHeHast QyHKIMA, mapabona, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETPUUECKHUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI M WX MPOEKLUHUM Ha OCH KOOpAHUHAT,
CJI0’)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHUE B )KMBOM mpupone, auddysus, ocMoc, TernaoooMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsE Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTUYECKAS TUCCOLUALINS, TaJbBaHUKA.

TI'eoepaghus: BnaxxHOCTH BO3lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE NBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOIIIMITHUKY, HCIIONh30BAHUE 3aKOHA COXPAHCHUS HMMITYJIbca B TEXHUKE (pakera,
BOAOMET W JpYTHWE), JBHTaTelb BHYTPEHHEro CropaHus, mapoBas TypOWHA, OBITOBOU
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOIYYSHHUSI COBPEMEHHBIX MaTEpHaJIOB, B TOM YHUCIE
HAaHOMATEpPUAJIOB, M  HAHOTEXHOJOTHWH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE



JNEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIM MpPUHTEp, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoaelcTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHoe TOJIE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CyNepno3uIMK MarHUTHBIX MOJeH. JIMHUYM MarHUTHOM
uHayknud. KapTrHa TuHUN MarHUTHOM MHTYKUIUH T10JISl TOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1moJie MpOBOAHUKA C TOKOM. KapThHa JIWHMI MHAYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA W 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmpiT DpcTena. BzauMmoielicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ Monaynb W HampapiieHHE. J[BU)KEHHE 3apsyKEHHOM YacTHIBI B
OJTHOPOJAHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

SIBiieHME ANEKTPOMArHUTHOM WHAYKUMUH. [IOTOK BekTOpa MAarHUTHOW HMHAYKIUH.
DNEKTPOABUAKYILAs CUJIa UHIYKIMU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe »3jekTpuUecKoe Moje. IIEKTPOABIXKYIIAs CuUjla WHAYKIUU B IPOBOJHHKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenua.

NHnykTuBHOCTD. SIBJICHUE CAMOMHAYKIIMHU. DIEKTPOIBHKYIIAsi CUJIa CAMOUHTYKLIUH.

OHeprusi MarHUTHOTO T10JIs1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIeE.

TexHudyeckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: ITOCTOSIHHBIE MAarHWThI,
AJIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTENU 3IE€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM MOJIEM.

JIuHUY MHIYKIMKA MarHUTHOTO TOJIA.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHne HNEKTPOMArHUTHON MHIYKIUU.

[TpaBuio Jlenna.

3aBUCUMOCTD DJIEKTPOABUKYILEH CHIIbI MHAYKIIMU OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yueHrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

UccnenoBanue siBIEeHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

Paznea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1eOAHUA

KonebarenpHast cucrema. CBOOOIHBIE MeEXaHUYECKHe KoneOanms. [ apMoHUYECKHe
koneOanus. Ilepuwon, dacrora, ammmryaa W ¢asza kosieObanwit. [Ipy>KUHHBIH MasTHUK.
MareMaTHuecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuil. [IpeBparenne sHepruu npu
rapMOHHYECKHUX KOJIeOaHUX.

KoneGarenpupiit koHTYyp. CBOOOAHBIE 3JEKTPOMAarHWTHBIE KOJeOaHHUS B HICATBHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMHU M 3JIEKTPOMAarHUTHBIMU



koneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJCATHHOM KOJeOATEIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUSX. BbIHYX IeHHbIE MeXaHHYeCKHUe KOJeOaHMUs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMs.

[Tepemennbiii Tok. CMHYyCOMAQIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEUCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HAPSIKEHUS.

Tpanchopmarop. I[lpomsBoacTBo, mepempadya W MOTPEOJCHUE SICKTPUUYCCKON IHEPTHUHU.
DKOJIOTUYECKUE PHUCKH TP MPOU3BOACTBE dJeKTpodHepruu. KynbTypa uCHob30BaHUA
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYeCKUH
MasITHHK).

Habnronenue 3aryxaronux KojieOaHu.

HccnepoBanme cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HabGmronenue pezonanca.

CB00OAHbIE AJIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmuorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
DIIEKTPOMATHUTHBIX KOICOAHHIA.

Pe3onaHc mpu mocieaoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mopaenb TMHUY AIIEKTPONEPEAAUN.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IIEPHOJia MaJIbIX KOJleOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKa B ILENM M3 IOCIENOBATEIBHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60TIHbL

Mexanuueckue BOJIHBI, ycioBHs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble u mpononbHble BoOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3Jy4€HUs 3JEKTPOMArHUTHBIX BOJH. B3aumuHas
opueHTauus BekTopoB E, B, V B anekTrpomaranuTHOM BostHE. CBOMCTBA 3JIEKTPOMArHMTHHIX BOJIH:
OTpaXeHHE, TpeloMiieHHe, moyspusanus, audpakuus, — uHTepheperuus. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe >JIeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUNBI paIuOCBsI3U U TeNEeBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckue yCcTpoMcTBa U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbl€ MHCTPYMEHTHI,
YJIBTPa3BYKOBasl IMArHOCTHMKA B TEXHHKE W MEIULMHE, pajap, pPajAuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPaHEHUE TIOMIEPEUHBIX U MPOJIO0IBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYyKa.

Habmronenue oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6nronenue natepdepeHIuu u UG pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOH pE30HAHC.



Habnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUTUTYIOW M YacTOTOH
KoJe0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHHUE,
noJspuzanus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonMHERHOE pacIpOCTPAHEHUE CBETA B OJHOPOIHOM Cpene.
JIyud cBeta. ToYeUHBII UCTOYHUK CBETA.

Otpaxkenue cBera. 3akOHBI OTpakeHHs cBera. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epKaie.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTeib
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHETrO
OTPAXKEHUS.

Hucniepcust cBera. CiioxkHBIN cocTaB Oenmoro ceta. LIBerT.

CoOuparomue ¥ pacceuBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasi cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHu B COOMPAIONINX M PACCEHUBAIOIINX
nuH3aX. OOpMyIia TOHKOU JIUH3BL. Y BEJIMYECHUE, 1aBaEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBast ontuka. Wurtepdepenuuss cBera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUS
HaOJI0/IEHUsI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(HEPEHLIIMOHHON KapTUHE OT JIBYX CHMH(a3HbIX
KOIE€PEHTHBIX UCTOYHUKOB.

Hudpakmus  ceta.  [Judpakmumonnas pemérka. YcnoBue HaOMIONEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHUYECKHME YCTPOWCTBA M MPAKTUYECKOE MPHUMEHEHHE: O4YKH, Jyma, (oToammapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOIL, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKkinOHHAs peIETKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsiMonuHeliHOe pacnpocTpaHEHUE, OTpaXeHHEe W NpeomiieHue cBeta. OnrTuyeckue
IPUOOPHI.

ITonHoe BHyTpeHHee oTpakeHne. Moneinb CBeToBOA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEIECKOTIA.

Hab6nronenue natepdepeHimu ceera.

Habmonenue nudpakiuu cera.

Hab6nronenue aucnepcuu cBeTa.

[TosnydyeHue cnexTpa ¢ HOMOUIbIO IPU3MBI.

[TomydyeHue cnekTpa ¢ MOMOIILI0 TU(PPAKITMOHHON PEIIETKH.

Habmronenre nosnsipu3aiiy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokasaresns NpeaoMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Habmronenue aucrnepcuu cBera.

Pa3nes 6. OcHOBBI cienHAJIbLHOM TEOPHH OTHOCHTEIbHOCTH
['paHubl NPUMEHUMOCTH KJIACCHMYECKOM MexaHuKH. [locTynaTel cnennalbHON TEeopuu
OTHOCUTCJIBbHOCTU: HWHBApUAHTHOCTL MOIYJIA CKOpOCTH CBCTa B BaKyyM€, TIPHHIUIL
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[.H€HI/I€ BPCMCHHU U COKPAIICHUC OJINHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKON YaCTUIbl. DHEPT U MTOKOSI.



Paznen 7. KBantoBasi ¢pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonbl. Gopmyna [lmanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
¢orona.
OtkpeiTue u wuccienaoanne (orodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna g porosdpdexra. «KpacHas rpanunay porodddexra.
JaBnerune cBera. OnbiTel [1. H. JIeOGenena.
XUMHUUYECKOE IEMCTBHUE CBETA.
TexHuueckue YCTpONCTBA M MpPaKTUYECKOE MpUMEHEHHue: (OoTodJIeMEeHT, (HOTONATUUK,
COJIHEeYHast 6aTapest, CBETOIHO/.
Jlemoncmpayuu
®oTod3ddeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroauos.
Conneynas OGarapes.
Tema 2. Cmpoenue amoma
Mogaens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -uactui. [lmanerapHas
mojens atoMa. lloctynarel bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXO]e aroma ¢
OJHOTO YPOBHS SHEPIrUM Ha Apyroi. Bunsl cnekTpoB. CEKTp ypOBHEN SHEPIUU aTOMa BOJAOPOA.
Bonnosesle cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHE.
TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.
Llemoncmpayuu
Mopenb onsiTa Pezepdopa.
Ornpezenienne JIMHBI BOJHBI Jlazepa.
Hab6nronenue nuHEHYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe aopo
DKCIEPUMEHTHI, T0KA3bIBAIOIINE CII0KHOCTb CTPOEHU siipa. OTKPBITHE PAIUOAKTUBHOCTH.
OmneiTel Pe3epdopaa mo onpeneneHuio cocTaBa pauoakTHBHOTO u3aydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paTnoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeITHE IPOTOHA M HeWTpoHa. HykimorHas monens siapa I'eiizenOepra—Banenko. 3apsi
sapa. MaccoBoe uucino sapa. M3oTomnst.
Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaANOaKTUBHOIO pacnaja.
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [ledexT maccer sjpa.
Snepusle peakuuu. [lenenue u CUHTES sSa€Ep.
Snepusiii  peaktop. TepmosnmepHbii cuHTe3. [IpoOiieMbl W TMEpPCIIEKTUBBLI  SACPHOU
DHEPreTUKHU. DKOJIOTMUECKUE ACTIEKTHI AEPHON SHEPTETUKH.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTo1bI HAONIOACHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHIL.
dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pu3nueckoi KapTUHBI MUpA.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: NO3UMETpP, Kamepa Buibcona,
SJIEPHBIN peakTop, aTOMHasi 6omoOa.
Jlemoncmpayuu
CUY€TunK HOHM3HUPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).



Pa3nes 8. Ji1eMeHTBI ACTPOHOMMH M ACTPO(PU3UKH

Otansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUMU.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUIUMOE IBUKCHHE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHepruu ConHua W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKH. J(narpaMma «CeKTPaTbHBIN KJIACC — CBETUMOCTbY. 3BE3/IbI IJTABHOM
IOCJIEAOBATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JuId  3BE31  IJIABHOM
MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAEHNUNU U 3Botoluy CoslHIA U 3BE31. DTarnbl )KU3HU 3BE3 L.

Muineunsbiii [1yte — Hamia I'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tunel
rajaktuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPaxX TAAKTUK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
boneioro B3peiBa. PenukroBoe usirydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npodiaemMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

HabmioaeHust HeBOOpY>KEHHBIM TJ1a30M C MCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEJIeNIEHHs TI0J0KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nonymiapus u sipkue 3BE3/bl.

Hab6nronenus B Teneckon JIynsl, muraner, Maeunoro [lyru.

Oo6o0maromnee noBTOpeHNue

Pone ¢u3uku u acTpOHOMHHM B DKOHOMHYECKOW, TEXHOJOTHMYECKOW, COIMAIBHOW U
TUYECKOH chepax AeaTeIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAay4YHOW KapTHHE MHUpa, POJib (HU3MYecKol Teopurn B (OPMHUPOBAHHMH TPEIACTABICHUN O
¢u3nUecKoil KapTuHEe MHUpPA, MECTO (PU3UYECKON KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTABICHUHN O MPUPOJIE.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kimacce OCymecTBIsSETCS € y4ETOM
COJIEPKATENBHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MAaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusl, CBSI3aHHBIE C M3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIUU: CUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUECKOE TOXKJIECTBO, BEKTOPBl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
NPU3HAKKU OJ00HS TPEYTOJIbHUKOB, ONPEACICHNE TUIOMAAN TUIOCKUX QUIyp 1 00BbEMa Tell.

Buonozus: >nexTpuueckue sIBJICHUS B )KUBOH MPUPOJE, KoJieOaTeNbHbIe ABMKEHUS B )KUBOI
MPUPOJIE, ONITUUECKHE SIBJICHUS B dKUBOU IPUPOJIE, NEUCTBHUE paJUallii HA )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX TeI,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: marHuTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (POTOChEMKA 3eMHOM
MIOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUH.

Texnonozus: TUHUN 3JEKTPONEPEIad, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOJBUTATEINb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpUEMHHUK, TeIeBH30p, aHTeHHa, TeiedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenue ydeOHoro mpeamera «®du3nka» Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpPEeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS Y4eOHOTo mpenmera «Du3nKa» IOIKHBI OTPakKaTh
TOTOBHOCTb M CITOCOOHOCTh OOYy4aroImMXcs PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUEHTAIlui, TMMO3UTUBHBIX BHYTPCHHHX
yOeXaeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacuiMipeHne KU3HEHHOTO OIbITa M OMBITA ACSITENLHOCTH B MPOIECCE Peal3allid OCHOBHBIX
HaIpPaBJIEHUN BOCTIUTATENIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaancKoro BOCIUTAHUS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  O0yYaromierocss Kak akTUBHOTO W
OTBETCTBEHHOrO WIEHA POCCUICKOro 00IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHUYECKHX M JEMOKpPATHYECKUX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTEeIbHON OpraHU3aIuH;

YMEHHE B3aUMOJCHUCTBOBATh C COLMAIbHBIMH HHCTUTYTaMH B COOTBETCTBHUHM C UX
GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAapHOW U BOJIOHTEPCKOI 1E€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKON IPAYKIAHCKON WICHTUIHOCTH, TATPUOTH3MA;

[IEHHOCTHOE OTHOINEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCHICKUX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHNSL:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U IPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCIIE B JACSITEIbHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONUMUBOTO Oy ayIIIero;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl ICTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
(bu3HIECKOI HayKe;

5) Tpy10BOro BOCIUTAHUA:

MHTEPEC K pa3InyHbIM cepam mpodeccnoHanbHOM AeSITENbHOCTH, B TOM YHCJIE CBSI3aHHBIM
¢ (u3MKON M TEXHHKOW, YMEHHME COBEpILIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOpa3oBaHHIO B obOjacTé (HU3MKM Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIBTYphl, OCO3HAHHE TIJI00AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

MJIAHUPOBAHUE U OCYIIECTBIIEHUE IEUCTBUM B OKPYKAIOIIEH CpeJie Ha OCHOBE 3HAHUS 1Ieei
YCTOHYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIupeHHe OIbITa JEATEIbHOCTH HSKOJOTMYECKON HAmpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN 110 (pHU3UKe;

7) HEHHOCTH HAYYHOIO MO3HAHUSA:



c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (prU3UYECKON HAYKH;

OCO3HaHHUE IIEHHOCTH HAyYHOH JESTEIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YUEHUS (DU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEAOBATENBCKYIO EATEIbHOCTh MHUBHIYaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/IbHbIe YHMBepPCAIbHbIEe yueOHbIe AeiicTBUSA
Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpeNIeNATh LeNU ACATEIILHOCTH, 3a/1aBaTh MapaMeTphbl U KPUTEPUU UX JOCTHXKEHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pACCMAaTPUBAEMBIX (PU3UUECKUX SIBICHUSAX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIM3a UMEIOIIUXCS MaTepUaAIbHBIX
U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESATEIHHOCTb, OICHUBATH COOTBETCTBUE DPE3YJIHTATOB LEJISM,
OLICHUBATh PUCKU MOCIEICTBUN JeSTENbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH PAa0OTy B YCJIOBUSAX PEAJbHOTO, BHUPTYAJBHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NPH PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3oBrble ucciaenoBareJabLCKue AeiCTBUA:

BJIAaJCTh HAYYHOH TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHAMH U METOJaMH (U3NYECKOMH
HayKH;

BJIAJICTh HAaBBIKAMU y4€OHO-MCCIEOBATENLCKOM U MPOEKTHON NeATeNbHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY MOMCKY METOJIOB pPEIlIeHuUs 3a7a4
($u3uUecKOro conepkaHusl, MPUMEHEHHUIO PA3INYHBIX METO0B ITO3HAHUS;

BJIQ/IETh BHUJAMHU JIEATEIBHOCTH 110 TOJIYYEHUIO HOBOTO 3HAHHUSA, €r0 HMHTEPHpEeTaluH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3IUUHBIX YUEOHBIX CUTYAIMSIX, B TOM YHCJIE IPU CO3JIaHUH
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

BBISABIISITh TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalM3HpOBaTh 3ajjady, BBIJBUTATh
TUIOTE3Y €€ peleHus, HAXOIUTh apTyMEHTHI Ui J0Ka3aTelIbCTBAa CBOUX YTBEPKIECHUMH, 3a/1aBaTh
napamMeTpbl ¥ KpUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOJTYYECHHBIE B X0/I€ PEIICHUs 3a/1a49K Pe3yJIbTaThl, KpUTHUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 331a4U B 00PA30BATEIbHON JESTENbHOCTH, B TOM
YHCIIe IPH U3YYEHUU (PU3HUKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBINA OMbIT;

YMETh MIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh XKU3HEEATEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX o0IacTei;

BBIJIBUTATh HOBBIC UJCH, IPEAJIaraTb OpUrHHAIbHbIE MTOIXO/bI H PCIICHHS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTePHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU TOJY4YeHHUS MH(OpManuu (PU3NYECKOTO CONEp’KaHUs U3 MCTOUYHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATH IOMCK, AaHajdh3, CHCTEMAaTU3alUi0 H
MHTEPIIPETANIO UHPOPMALIK Pa3IMYHbIX BUJOB U (hOPM MpeICcTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CpeAcTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHIl B
pELICHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3ALMOHHBIX 3a1ad C COOJIOEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, IPaBoOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;



CO3/1aBaThb TEKCThl (DU3UYECKOTO COJAEPKAaHUS B pasUyHbIX (opmaTax ¢ y4dEToM
Ha3HauYeHUS MTHPOPMALIUH U 1IeJIEBOH ayIUTOPHH, BEIOUpAast ONTUMAIIbHYIO (pOpMY IpeACTaBICHUS
Y BU3yaJIN3aliH.

KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (pU3MKH U BO BHEYPOUHOH J1E€ATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYaIllui U CMATYaTh KOH(MINKTHL,

pa3BEPHYTO M JIOTUYHO H3J1araThb CBOX TOYKY 3PEHMSI C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPENCTB;

NOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M MHUBHUIYaJIbHON paboTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4j€Ha KOJUIEKTHUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIPEIEIIATh POJIM ¢ Y4ETOM MHEHUM
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU paOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBIIATh - [IO3UTUBHOE CTPATETMYECKOE IIOBEIECHHWE B pA3IUYHBIX CHUTYalusX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHble YHUBepPcaJIbHble YUeOHbIEe 1eHCTBUSA
Camoopranmn3anus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO NEATEIBHOCTh B 00JacCTH (QU3UKH U
ACTPOHOMMH, BBISBIISATH MIPOOJIEMBI, CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;
CaMOCTOSITENIBHO COCTABJIATh IUIaH PELICHHS PAacYETHBIX M KAaueCTBEHHBIX 3a]ady, IUIaH
BBITIOJIHEHUS] TMPAKTHUYECKOH paboThl ¢ y4ETOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEANOYTEHUM;
J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;
JienaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
peuieHue;
OLIEHUBATh MIPUOOPETEHHBIN OIBIT;
Croco0CTBOBATh (DOPMUPOBAHUIO U TIPOSBIICHUIO SPYIUIINH B 00J1aCTH (DU3HKHU, TIOCTOSTHHO
MOBBIIIATH CBOIM 00pa30BaTEIbHbIN U KyIbTYPHBIN YPOBEHD.
CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJICKT:
J1aBaThb OLEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICIIUTEIIbHBIX MPOLECCOB, UX PE3YNIBTATOB U OCHOBAHU;
UCTIOJIb30BaTh MPUEMBI peIIeKCHUU TS OLICHKH CUTYAIH, BEIOOpA BEPHOT'O PEIICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH PEIICHUS IO UX CHUKEHUIO;
IPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
IPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.
B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS ITPOTPaMMBI IO (PU3HKE IS
YPOBHsI cpefHero oOlImiero oopa3oBaHus y OOYyYarONIUXCSl COBEPIICHCTBYETCS dMOIIMOHATBHBIN
UHTEJUICKT, MPEAINOJIaraloniiii c(hOpMUPOBAaHHOCTD:



CaMOCO3HAaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AYMOIIMOHAIBLHOE COCTOSHHE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATIBHOMN C(hepbl, ObITh YBEPCHHBIM B ce0e;

CaMOperyJIMPOBaHNs, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPHHUMATH OTBETCTBEHHOCTh
3a cBOE TIOBEIEHUE, CIIOCOOHOCTH aITalTUPOBATHCS K YMOLIMOHAILHBIM H3MEHEHHSIM | MIPOSIBIISTh
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHHE K JOCTHKCHHIO LEMH M YCIEeXYy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATH UCXO/IS1 U3 CBOMX BO3MOYKHOCTEH;

OMMATHH, BKIIIOYAIONIEH CIIOCOOHOCTh MOHMMATH AMOIMOHAIBHOE COCTOSIHHE ApPYTUX,
YYUTBIBATh €T0 TIPU OCYIIECTBICHIH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMANTLHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C IPYTHMHU
JFOIBMU, 3a00THTHCS, IPOSIBIIATh HHTEPEC U Pa3peIIaTh KOH(DIMKTHI.

INNPEAMETHBIE PE3YJIBTATbBI

K konmy o0yuenus B 10 kjacce mpeIMeTHBIE Pe3yIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLTUXCS YMEHHIA:

JNEMOHCTPUPOBATh HA MPUMEpPaxX poyib U MecTO (GU3MKU B (POPMUPOBAHUHM COBPEMEHHOMU
Hay4YHOU KAapTHUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
NEeATeIFHOCTH JIFOAEH;

YYUTHIBATh TPAHULIBI TPUMEHEHUS H3YYEHHBIX (PHU3UUECKUX MOJAEJeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cUcTeMa OTc4éTa, aOCOJIOTHO TBEPLOE TEJIO, WACANbHBIM Ta3, MOJAEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH U TBEPIBIX TEJ, TOYCUHBIA AICKTPUUYECKUU 3aps]l IIPU PELICHUU
bu3nIecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBJICHUS (MIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE Ted,
JBY)KEHUE 110 OKPYKHOCTHU, UHEPLIUS, B3aUMOAENHCTBHE Tell, Tu(dy3usi, OpOyHOBCKOE JBUKEHUE,
CTPOCHUE XUAKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00BEMaA TeJl IPY HarpeBaHUU (OXJIAKACHUN),
TEIUIOBOE PAaBHOBECUE, HUCIAPEHUE, KOHACHCAUWs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIICHUE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHUE JABJICHMS ra3a IIPpU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBA3b
MEXIy IapaMeTpaMu COCTOSIHMS ra3a B HM30IPOLIECCaxX, MIEKTPU3ALHUS TeEIl, B3aUMOICHUCTBHE
3aps/0B;

OINUCBIBATh MEXAHUYECKOE JBUKEHUE, MCIONIb3Ys (PM3NYECKHE BEIMYUHBI: KOOPAMHATA,
yTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHUE, Macca Teja, CUJIa, UMIYJbC Tejla, KMHETUYECKas
SHEprus, MOTEHLMAJIbHAs SHEPrus, MeXaHWyecKas paboTa, MEXaHW4ecKas MOILHOCTb; IpH
OTKCAaHUU MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICIT HCIIOJIB3YEMBIX BEJTUUMH, UX 0003HAYCHUS
U €IUHMIIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIIUE NAHHYK (U3UYECKYH0 BEJIUYMHY C JPYTMMHU
BEJIMYHMHAMU;

ONKCHIBATh HW3YYEHHBIC TEILIOBBIE CBOMCTBA TEJI W TEIUIOBBIC = SIBJICHMS, HCIIOJbB3Ys
¢u3uueckue BENWYMHBL: JABJICHHE Ta3za, TeMIleparypa, CpenHss KHUHETHYeCKash DSHEprus
XaO0TUYECKOTO JIBWJKEHHUS MOJIEKYJ, CPEIHEKBAIpaTH4YHAsi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((UIHMEHT IOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATENIs; IPU OMHUCAHUM NIPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMYUH,
uX OOO3HAYCHHMS U EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOUINE MAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTHMMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE DJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(mpoueccsl), UCTIONB3ysl (GU3NYECKUE BEIMYMHBI: NEKTPUUECKUI 3apsi, 3JIEKTpUUYECKOoe IoJe,
HAnpspKEHHOCTh  I1OJIs, IOTEHLMAJ, pPa3HOCTh IIOTEHLUANOB; IPU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICI MCIIOJIB3YEMBIX BEIMYMH, HUX OO0O3HAUYEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BEIMUMHAMU;



aHAJIM3UpPOBaTh (PU3MUECKUE MPOLECCHl U SIBIECHUSA, MCIOJB3Ys (DU3MUECKUE 3aKOHBI U
IPUHUUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHEHUs
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAaHEHHS MMITYJIbCA, IPUHIUI CYNEPIIO3UIANA CUJI, TIPUHLUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHHUS
BEIICCTBA, IAa30BBIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHKEHUS
MOJIEKYJ ¢ aOCONIOTHOHM TeMIlepaTypoi, MEepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHCHHS
JIEKTPUUECKOTO 3aps/a, 3aKkoH KyoHa, mpy 3TOM pa3ianyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOe BBIPAKEHHE U YCIOBUS (TpPaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHSI MALIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nnyarh yCiIoBUsA MX O€30MAaCHOTO MCIIOJIBb30BaHMS B TOBCETHEBHOM JKU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIECAOBAHUIO (PU3MUECKUX SBICHUH M IPOLECCOB C
HCIIOJIb30BAaHUEM  TPAMBIX M KOCBEHHBIX HW3MEpPEHHUH, TMpu 3TOM  (HOPMYIHPOBATH
npobaemMy/3amady ¥ TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000py10BaHUs, IPOBOAUTH OIBIT U (OPMYJIUPOBATH BHIBOJIBI;

OCYILECTBIIAATh MpPSIMBIE U KOCBEHHBIE H3MEPEHUs (PU3UYECKUX BEJIWYMH, NPU ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsST M MCIOJb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXY (PM3NYECKHUMHU BEJIMYMHAMU C UCTIOIb30BAaHUEM MPSIMBIX
U3MEPEHUH, MpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTAaThl MOIY4YEHHOU
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJIE TAOIUI] U Tpa(UKOB, 1e1aTh BHIBOJBI IO PE3YJIbTaTaM
UCCIICIOBAHNS,

coOmoiaTh mMpaBuia 0e30macHOro TpyAa MpU TPOBENEHHHM HCCIEAOBAaHUII B paMKax
y4eOHOIro OSKCIEPUMEHTa, Yy4eOHO-UCCIEN0BATENbCKOM UM  INPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0paTopHOro 000pyI0BAHNUS;

pemaTb pacu€THbIC 3aJadd C SBHO 3aJaHHOM (U3MYECKOM MOJENbl0, HUCHOIb3Ys
¢u3nueckre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33a[a4d BHIOMpATh (U3NUYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOpPMYJbI, HEOOXOAMMBbIE Uil €€ pEeLIeHHUS,
IPOBOJIUTH PAcUYEThl U OLIEHUBATh PEAIbHOCTH MOIyYEHHOTO 3HAUEeHUS (PU3UUECKON BETMYMHBI;

pelaTh KadyeCTBEHHBIC 3aJa4M: BBICTPAWBATH JIOTMYECKH HENMPOTHBOPEUUBYIO LIETIOUYKY
paccyXKIeHU C ONIOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHHUS;

UCIIOJIb30BaTh IIPU PEIIEHUH yUeOHBIX 33/1a4 COBPEMEHHbIC HH(POPMALIMOHHBIE TEXHOIOTUU
JUI TIOUCKA, CTPYKTYPUPOBAHMs, WHTEPIpPETAllUd M IMPEICTaBICHUS Yy4eOHOM W HaydHO-
HONYJISIPHOM MH(OPMALUK, TOJTy4€HHON U3 pa3IMYHbIX HCTOYHUKOB, KDUTHUECKH aHATTM3UPOBATh
noJy4aeMyro HH(opMaIuio;

IPUBOAUTH MPHUMEPBI BKJIAJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSACHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B TOBCEJHEBHOM HKU3HHU [T 00€CIIeUeHUS
0€301acCHOCTH MpU O0pallleHUH ¢ MPUOOPAMHU U TEXHUYECKMMHU YCTPOUCTBAMM, JJIsl COXPAaHEHHS
3JI0POBbsl U COOJIIOJICHHS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLEH cperie;

paboTaTh B IpyIIE C BHIIOJHEHUEM PA3IMUHBIX COIUATBHBIX POJICH; MIaHNPOBaTh paboTy
IpyNIbl, palMOHAIBHO paclpeneisaTh OO0SI3aHHOCTM M IJIAHUPOBaTh JAEATENbHOCTh B
HECTaHJApPTHBIX CUTyalMsIX, aJ€KBAaTHO OLIEHMBATh BKJAJ Ka)XAOI'O M3 YYaCTHUKOB IpYIIIbI B
peleHre paccMaTpuBaeMoi IpOOIEMBI.

K xonmy o0yuenus B 11 kjacce mpeaIMeTHBIE Pe3ysIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
oTpaXkaTh c(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

JEMOHCTPUPOBATh HA MpPUMEpPaxX poyib U MecTO (GU3MKUA B (POPMUPOBAHUHM COBPEMEHHOMU
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
NESITeIbHOCTH JIO/IEH, LIEIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;



YUUTBIBATh TPAHMULBl IPUMEHEHHUS M3YYEHHBIX (U3NYECKHX MOJENEH: TOYEeUHBIH
AIIEKTPUUYECKUI 3aps, JIyd CBETa, TOUCUHbIM HCTOUHUK CBETA, sIIEPHAst MOJIENb aTOMA, HYKJIOHHAs
MO/JIeJIb aTOMHOTO si/ipa MPpH pelICHUH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (MPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
IEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
UHAYKIMS, AEHCTBHE MAarHUTHOTO IOJIi HA MPOBOJHUK C TOKOM WM JIBHXKYIIMHCS 3apsj,
3IIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE,
npejaomieHue, uHTepdepeHuus, Audpakuus M NOJApU3aLUsA  CBETa, MIUCIEPCUs CBeTa,
dorornekrpudeckuii 3¢pdekt (pororddekr), CBeToOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJIOPOJ1a, ECTECTBEHHAs! M HCKYCCTBEHHAs paIl0aKTUBHOCTb;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BeIIECTBa (dJMEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
UIEKTPUUECKYIO IIPOBOJUMOCTb PA3JINYHBIX CPEll) U INEKTPOMArHUTHBIE SBICHMS (IIPOLECCHI),
UCTIONB3Ys (U3MYECKHE BEIUYMHBL: JJIEKTPUUECKUIM 3apsia, CHia TOKa, JJIEKTPHUECKOE
HaIpsKeHUe, 2JIEKTPUIECKOE CONPOTUBIIEHNE, PA3HOCTh OTEHIMAJIOB, JIEKTPOABHIKYIIIAsl CHJIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO MO, cuia Awmmepa, cwia JlopeHna, MHIYKTHBHOCTD
KaTyUIKH, SHEPrHsl IEKTPUUYECKOr0 M MAarHUTHOTO MOJeH, MepuoJ M 4YacToTa KojeOaHHH B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CHjla TOKa B IpoIllecce TapMOHUYECKHX 3JIEKTPOMArHUTHBIX
KosieOaHni, (POKYCHOE pacCTOSIHME M OINTHYECKas CWila JIMH3bl, NPU ONUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICT HCIIOJIB3YEMbIX BEJIMYMH, HMX OOO3HAUECHUS M EIUHHIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;

OINKCBHIBATh M3YYECHHBbIC KBAHTOBBIC SIBJICHUS W TPOLECCH, HCMHONb3YysA (PHU3UUECKUE
BEJIMYMHBL: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, DHEPrus U
UMIynbe (OTOHA, TMEPUOJ] TMOJIypacHaga, SHEPrus CBSA3M aTOMHBIX S7ep, MPH OMHUCAHUH
IPaBUIbHO TPAKTOBaThb (U3MYECKUU CMBICT HCIOJNB3YEMbIX BEJIWYMH, UX OOO3HAYCHMS H
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME MAHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaYEHNE (PU3UYECKON BETMUNHBI;

aHaTU3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (pU3MUECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBATEIIBHOTO M MapaluIeIbHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3akOH JIkoyms—JIeHnma, 3aKOH 3JIEKTPOMAarHUTHOM HMHIYKLHH, 3aKOH
IPSAMOJIMHEHHOTO PACIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKCHUs CBETA, 3aKOHBI NPEIOMIICHHS
CBETa, ypaBHeHHE DifHIITeNHA 17151 (oT0d(h(PekTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXPAaHEHHUS
UMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsiad, 3aKOH COXPAHEHUS MacCOBOIO YHCIA,
noctynatel bopa, 3akoH paJMOAaKTHBHOTO pacmaja, HPU  3TOM pasinyaTh CJIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHWE WU YCIOBHS (TpaHUIIbI, O0JACTH)
IPUMEHUMOCTH;

OIpeNieNATh HAIpaBJIeHWE BEKTOpa MHIYKIMHM MAarHUTHOTO MOJIs IPOBOJHHKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHua;

CTPOUTB U OIMCHIBATh N300pake€HHE, CO3/1aBaeMOE MNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJIHATh SKCIIEPUMEHTHI I10 HCCIICAOBAHUIO (PU3MUECKUX SIBJICHUH M TPOIECCOB C
UCMOIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH: Ipu 3TOM  (HOPMYJIMPOBATH
npobaeMy/3agauy ¥ THIOTe3y Y4eOHOTr0 3KCIIEPUMEHTA, COOMpATh YCTAaHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, MPOBOAUTE OIBIT U (OPMYJINPOBATH BHIBOJIBI;

OCYILLIECTBIIATh MpPSIMbIE W KOCBEHHBbIC H3MEpPEHUS (U3UUECKUX BEIWYHMH, INPH ITOM
BbIOMpPATh ONTHUMAJIBHBIA CIIOCOO HM3MEPEHHs M MCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEW U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH C UCIOJIB30BAaHUEM NPSMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHPOBATH Pe3yJbTAaThl MOJTYYEHHOW 3aBUCHMOCTH
(Gu3nyeckux BEIMYMH B BHUAE TaOMUIl W TpaduKOB, [AeNaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIC/IOBaHMS,



cobuoaTh NpaBuia O€30MaCHOro TpyJa NpU MPOBEIEHUM HCCIEAOBAaHUI B paMKax
y4eOHOTO OIKCIIEPUMEHTa, Y4eOHO-UCCIENI0BATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyI0BAHHUS;

pemiatb pacu€THblEe 3aJaud C SIBHO 3aJaHHON (PU3MYECKOM MOJENbI0, HCHOIb3Ys
(u3nyeckre 3aKOHbI U MIPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33[a4d BBIOMpATh (U3NYECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
IPOBOJUTH PACUETHI U OLIEHUBATh PEAIbHOCTH ITOJIyY€HHOIO 3HAU€HUs (PU3MUECKON BETUUNHBI;

pelaTh KayeCTBEHHBIE 3aJaud: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyKIAeHUI C OIIOPOI HAa N3yUEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SABIICHMUS;

UCIIOJIb30BAaTh MPU PEIICHUH y4eOHBIX 33a/1a4 COBPEMEHHbBIC HH(POPMALIMOHHBIE TEXHOIOTUU
JUIs TIOUCKA, CTPYKTYpUPOBAHMs, HHTEPHpPETAllMd M MPEICTABICHHUsS Y4eOHOM M HaydHO-
HOMYJSIPHOM HHPOPMAIIUH, TOTYyYEHHON U3 Pa3IMYHbIX HCTOYHUKOB, KpUTHUYECKH aHATTM3UPOBATh
noJiyqaeMyro uH(OpMaIuio;

OOBSICHATH MPUHIUIIBI ICHCTBHSI MAIIMH, TIPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3uiaTh
YCIIOBUS UX O€30MacCHOI0 UCIOJIb30BAaHUS B IOBCETHEBHOM KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HayKH, B 00bsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIO0JIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B MOBCETHEBHOM KU3HU [T 00€CTICUeHUS
0€3011acCHOCTH IpU 0OpallEeHUH ¢ TPUOOPAMU U TEXHUYECKMMHU YCTPOUCTBAMHU, JJIsl COXPAaHEHMS
3I0POBbsI U COOITIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEACHHUS B OKpY KaloIlIel cpese;

paboTaTh B IpyIIE C BHIIOJHEHUEM PA3IMUHBIX COLUANIBHBIX POJIEH, IIaHUPOBATh padboOTy
TPYNIbl, palMOHAIBHO paclpeneisiTh OOS3aHHOCTH M IJIAaHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CHUTyalMsX, aJeKBAaTHO OLICHMBATh BKJIAJ Ka)KIAOIO M3 YYaCTHHUKOB IPYIIIBI B
pelIeHne paccMaTpuBaeMoil pOOIEMBI.

Temarndeckoe IUTAaHUPOBAHUE COCTABICHO C YYETOM IIeJICBBIX [IPUOPHUTETOB
BOCIIUTATEIBHOTO aCHeKTa IIKOJIBHOTO YPOKa, c(hopMyIHpoBaHHBIX B [Iporpamme BocmuTaHHS
MBOY COII ¢ YHUOII Ne 51 r. Kupoga:

* noOyXaeHne oO0ydarouxcs COOMI0AaTh HOPMbI IMOBEJICHHS, INpaBWiIa OOIIEHUS CO
CBEpCTHHKAMH W  TEJarorudecKMMH  pabOTHHMKAaMH,  COOTBETCTBYIOUIME  YKJIany
001eo0pa3oBaTeIbHOM  OpraHM3alliy, YCTAHOBIECHHE M MOIICPXKKY J0OpOKEeNaTebHOM
aTMocdepsl;

*[IpUBJICYCHNE BHUMAHUS 00yJalomuUXcs K IIEHHOCTHOMY acIlleKTy M3Y4aeMbIX Ha ypOKax
MPEAMETOB, SBICHHUI M COOBITHI, MHUIIMMPOBAHUE 0OCYKIEHUH, BHICKa3bIBAHUN CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JJMYHOCTHOTO OTHOILICHHS K U3Y4aeMbIM COOBITHSIM, SIBICHUSAM, JIUIAM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacon JJIeKTPOHHBbIE
. HauMeHoBaHMe pa3/iesioB U TeM (undpossbie)
Ne i/ IPOrpaMMBI Beero KOHTpﬁOJIBHLIe HpaKTﬁnquKne 06pazoBATENBHBIC
padoThI padoThI pecypeb
11 duszrka 1 METOAbI HAYYHOTO ) bu6mmoreka IJOK
' MTO3HAHUS https://m.edsoo.ru/7f41b{72
Uroro no pazneny 2
bu6mmoreka IJOK
2.1 Kunevatuia > https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.2 Jlunamuia / https://m.edsoo.ru/7f41bf72
bu6moreka IJOK
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 https://m.edso0o.ru/7f41bf72
Uroro no pazneny 18
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmoreka [JOK
' KMHETUYECKOW TEOpUU https://m.edsoo.ru/7f41b{72
bu6mmoreka IJOK
3.2 OCHOBEI TepMOUHAMHKH 10 I https://m.edsoo.ru/71f41bf72
33 ArperatHble COCTOSIHUS BEILIECTBA. 5 bubmmnorexa HOK
' da30BbIE MEPEXOIbI https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 24
bu6moreka IIOK
4.1 IMEKTp e Fica 10 : https://m.edsoo.ru/7f41b{72
49 [ToCTOAHHBIN JIEKTPUYECKUAN TOK. 12 1 1 bubmoreka [JOK

TOKH B pa3snu4HbIX cpenax

https://m.edsoo.ru/7{41bf72




KoanuecTBo yacoB

JJIeKTPOHHbBIE

HanMenoBaHue pa3iesioB u TeM u¢posbie
Ne /m IIpOl"piIl)MlVilLI Bcero Kourpoaburie Tpakrntieckue 06;:30(11)32Tenuime
padoThI padoTbI pecypebi
Uroro no pazneny 22
51 0606H;IGHI/IC Y CUCTEMAaTHU3AIIHS ) 1
3HAHUHN
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB T1O 63 4 4

[TPOI'PAMME




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumenoBaHnue pa3aesioB ¥ TeM Konrpoabubie TpaxTiuecke (uu¢poskie)
n/n NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
pabéoTsI padoTbI pecypeb
11 MarusuTHoe MoJie. 11 1 3 bu6mmoreka IJOK
DJIeKTpOMarHuTHas UHIYKITUS https://m.edsoo.ru/71f41c97¢
Uroro no pazneny 11
71 MexaHu4yecKue u 9 1 bu6mmoreka IJOK
AJIEKTPOMAarHUTHbBIC KOJIEOaHUsI https://m.edsoo.ru/7f41¢97¢
29 MexaHn4decKue u 5 1 bu6moreka IJOK
3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubmoreka [JOK
2.3 Onruka 10 3 https://m.edscl){).ru/7f410970
Uroro no pazneny 24
31 OcHOBBI crielIMaIbHON TEOPUH 4 1 bubnmnorexa HOK
OTHOCHUTEITLHOCTHU https://m.edsoo.ru/7f41c¢97c
Uroro no pazneny 4
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41c¢97c
bubmoreka [{OK
4.2 Crpoerue atoma 4 https://m.edscli).ru/7f41c97c
bubmoteka [JOK
4.3 AToMHOE 5/po > https://m.edsg).ru/7f410970
Uroro no pazneny 15
51 DJIeMEHThI ACTPOHOMUHU U 7 1 bubmorexa [JOK

acTpOoPU3UKH

https://m.edsoo.ru/7{41c97¢c




KoanuecTrBo yacoB

JJIeKTPOHHbBIE
(undposbie)

Ne HaumeHnoBaHue pa3/iesioB U TeM Komtpoasmbie TIpakrieckie
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI pecypes
Hroro no pazneny 7
6.1 O0001eHne U CHCTEMAaTH3 IS 7 1 bu6moreka IJOK
3HAHUI https://m.edsoo.ru/7f41c¢97c
Hroro no pazneny 7
OBUIEE KOJIMYECTBO YACOB I10 63 5 7
I[TPOITPAMME




