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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHSI Ha YpPOBHE CpEIHEro 0OIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3yjbTaTaM
OCBOEHHS OCHOBHOH 00pa3oBaTeiabHON mporpammsl, npeactaBieHHbiXx B OI'OC
COO, a Ttakxke c yuérom (enepanbHOl paboueil HMporpaMMmbl BOCIHUTAHUA U
KOHLEMUUU MpenojaBaHus yuyeOHoro npeamera «Pusnka» B 00pa3oBaTEIbHbBIX
OpraHu3alusaXx Pocculickon Oenepanuu, peaIN3yOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

Copnepxanue nporpaMmbl 1O (HU3MKE HAMpaBiIeHO Ha (QOpMUpOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTuHbl Mupa oOyvatomuxcs 10-11 kmaccoB mnpu
oOydeHnH ux (pusuke Ha 6A30BOM YPOBHE HAa OCHOBE CHUCTEMHO-AESITEIbHOCTHOTO
nonxona. [Iporpamma no ¢usuke coorBeTcTBYeT TpeboBanusiM GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM U METaIlpeJIMETHBIM pe3yibTaTam
oOydeHHMsI, a TaKXK€ YUYUTHIBAET HEOOXOJMMOCTh peaju3allldd MEXKIPEIMETHBIX
CBs3ell (DM3MKM C €CTeCTBEHHO-HAyYHbIMU Y4e€OHBIMH TpeaMmeramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC 1EJIM U3Y4YeHHs! (PU3UKHU Ha YpOBHE CpPEIHEro OOIIero
0o0pa30BaHus, IUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3MKHU: JINYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHPYEMBbIE PE3yJbTaThl OCBOEHMSI Kypca (PU3MKH Ha 0a30BOM ypOBHE,

B TOM YMCJI€ IPEAMETHBIE PE3ybTaThl 110 TOAaM 00YUYEHHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1no rogam o0ydeHus.

dusrka Kak Hayka o HamOoJyiee OOIIMX 3aKOHaX IPUPOJBI, BBICTYIAs B
KayecTBe Y4eOHOTo MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUKW 00  okpyxkarmiem — mupe.  llIkoneHbIE  Kypc — QHU3MKH  —
CUCTEMOOOpa3yloIuil  JUIsl  €CTECTBEHHO-HAyYHBIX  Y4e€OHBIX  IPEIMETOB,
MOCKOJIbKY (pU3MUecKHe 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U SIBJICHHIA,
M3ydaeMbIX XHMHUEH, Ouosioruei, ¢u3ndeckoid reorpadueid M acTPOHOMHEH.
Hcnonp30BaHue M aKTHUBHOE NpUMEHEHHE (U3NYECKUX 3HAHUM Ompesenser
XapakTep M pa3BUTHE pa3HOOOpPA3HBIX TEXHOJOTMH B cdepe HHEPreTUKH,
TPAaHCIOPTa, OCBOEHMSI KOCMOCA, MOJYYEHHUs HOBBIX MaTEpUajoB C 3aJaHHBIMU
CBOWCTBaMM ® JApyrux. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJaJ B
(GopMupoBaHHE €CTECTBEHHO-HAYYHOM KApTHHBI MHUpa OO0ydYarommxcsi, B
GopMupoBaHUE YMEHUI MPUMEHATH HAYYHbII METO] TO3HAHMS TIPU BBITOJIHEHUHU
UMU y4€OHBIX UCCIIET0BAHMIA.



B ocHoBy kypca ¢usuku mjis ypoBHsSI cpefHero oOiero o0pa3oBaHUS
MOJIOKEH P UAEH, KOTOphlE MOXKHO paccMaTpuUBaThb KaK MPUHIUIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTHUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHUall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBMM C HEW Marepual Kypca (DU3UKH
o0beMHEH BOKpYr (u3mueckux Teopud. Benymum B Kypce sBisieTcs
(dopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzainusi TpearnosiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO MOTEHIMaa (PU3NYECKONM HAayKH, OCMBICIICHHUE CBSI3M Pa3BUTHUS
¢u3uku ¢ pa3BUTHEM OOLIECTBA, a Takke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoess npuknaonou wnanpaenennocmu. Kypc ¢dusukum mpeamnonaraer
3HAKOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TOCPEICTBOM BBEIEHHUS AJIEMEHTOB
collepKaHMsl, TMOCBAIIEHHBIX DJKOJIOTMUYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJOTHH, a TakKe O0O0CYXKIEHUs
po0JIeM palliOHAIBHOTO MPUPOOTIOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3J€MEHTaMU Kypca (U3HKKA Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus sABISIIOTCA (pusznueckue Teopur ((HOpMUpPOBAHHE MPEICTABICHUN O
CTPYKTYpe TOCTpOCHHS (PU3UUECKON TeoprHu, posid GyHIAaMEHTAIBHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEICTABICHUSAX O IMPUPOJAE, TpPaHULAX
OPUMEHUMOCTA TEOpPHM, ISl OINKCAHHUS €CTECTBEHHO-HAYYHBIX SIBICHUM U
MPOIIECCOB).

CucTeMHO-AESITeNbHOCTHBIN MOAX0A B Kypce (PU3UKU peamu3yeTcs Mpexe
BCEro 3a CYET OpPraHM3alUi SKCIEPUMEHTAIBHON JESITEIBHOCTH O0YyYaroIuXCs.
Jlns  Ga3oBOro ypoBHS Kypca (HU3MKH — OTO HKCIOJB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIA0OPATOPHBIX pPaboT,
KOTOpBIE B Iporpamme no (pusuke oObEeAMHEHBI B OOIIMN CIHCOK YYEHHYECKHX
NpaKTHYECKUX paboT. BeineneHnue B yka3aHHOM NepedHe J1abopaTOpHBIX padoT,
MPOBOJAMMBIX [l KOHTPOJISI M OLIEHKH, OCYIIECTBISETCS Y4YaCTHUKaAMU
00pa30BaTeIBHOrO TMpollecCa HUCXOAS M3 OCOOCHHOCTEH TJIAaHUPOBAaHUS U
ocHauleHus: kabunera ¢usuku. Ilpu sTOoM obOecreunBaeTcss OBJaJCHUE
0oOy4YaroImMUMHCS YMEHUSIMU IPOBOJUTH KOCBEHHBIE W3MEPEHHUS, HUCCIEIOBAHUS



3aBHCUMOCTEH (U3NYECKUX BEIMYMH U TOCTAHOBKY OMNBITOB IO IPOBEPKE
MPEJI0KEHHBIX THIIOTE3.

Bonbmioe BHUMaHWE YIENAeTCs PEHICHUIO PACYETHBIX M Ka4eCTBEHHBIX
3amad. [Ipu aTOM U1 pacdE€THBIX 3a/1ad MPUOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3aJlaHHON (HPM3MUYECKON MOEINbIO, MO3BOJIAIONINE TPUMEHATh N3YUYCHHBIE 3aKOHBI
¥ 3aKOHOMEpPHOCTH KaK M3 OJTHOTO paslieia Kypca, TaK U WHTETPUPYs 3HAHUS U3
pa3HBIX pa3aenoB. s KauecTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJaHMs Ha
OOBSICHEHHE TMPOTEKaHWsl (HU3MUECKHUX SBJICHHWIA W IPOILIECCOB B OKpY)KAIOIIEH
KHU3HU, TpeOyromme BbIOOpa (PU3UYECKOW MOJAETH IJisl CHTYyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MarepHalibHO-
TEXHUYECKOMY OO€ecCledeHnI0 y4eOHOro rmpoliecca 0a30BBI ypOBEHb Kypca
¢u3nKun Ha YpOBHE cpeAaHero oOmiero oOpa3oBaHWs JODKEH H3y4aThCsl B
YCTIOBHSIX TIPEIMETHOTO KaOWHeTa (PM3WKW WM B YCIOBHSX HMHTETPUPOBAHHOTO
KaOMHeTa TMPEJIMETOB ECTCCTBCHHO-HAYYHOTO IMKiIAa. B kaOuHeTe Qu3nku
JOJKHO OBITh HEOO0XOoauMOe J1abopaTopHOE O0OpYIOBaHUE IS BBINOJTHEHUS
yKa3aHHBIX B TpOrpaMme MO (QHU3UKE YYCHHYECKUX TMPAKTUUECKUX paboT H
JEMOHCTPAIMOHHOE 000PYI0BaHUE.

JlemoHCTpanimoHHoe o0opyAoBaHHe (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIBHOW JOCTaTOYHOCTH U  OOECIEeYMBAET IOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMme Mo (u3uKe KIIOUEBBIX JIEMOHCTpAlUN IS
UCCJICIOBAHUS W3Y4YaeMbIX SIBICHUH W  TPOILECCOB, OMIHPUYECKUX U
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGoparopHoe o0O0OpyIOBaHHE [JII YYCHHYECKHUX MPAKTHUUYECKUX pabdoT
dopMupyeTcsi B BHJI€ TEMATUYECKUX KOMIUIEKTOB M OOecrieunBaeTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydalomwuxcsi. TemMaTH4ecKue KOMILIEKThI
7a00paTopHOro 00OPYIAOBAaHUS JOJKHBI OBITh THOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE LIU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMH TIETISIMH U3y49eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISTFOTCS:

e (opmupoBaHue HHTEpeca W CTPEMIICHHUS OOYYAIOUIUXCs K HAYIHOMY
U3YyUYEHHUIO TPUPOJbI, PAa3BUTHE HMX HHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

e pPa3BUTHE NMPEACTABICHUI 0 HAYYHOM METO/Ie O3HaHUs U (HopMHUpOBaHHE
HCCIIEZIOBATEIBCKOTO OTHOLIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (GopMHpOBaHHE HAY4YHOTO MHUPOBO33PEHHUSI KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DPM3UKH;



(opMHUpOBaHUE YMEHHHA OOBSCHATH SIBICHHS C HCIOJIb30BAaHUEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

(opMHUpOBaHUE MPEACTABICHUN O poiu (DU3UKUA JJIS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTmkeHne STuX 1meneil o0ecrneunBaeTcs pelieHneM CISAYIOUINX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO 00Iero o0pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HAHUM 00  o0umwux  (QU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJTIOYAsI MEXaHUKY,
MOJICKYJSIDHYIO  (PU3HKY, DJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue YMEHUM MPUMEHSATH TEOPETUUYECKHE 3HAHUS  JUIS
oObsicHeHUs (GUBUYECKUX SIBICHUW B TMPUPOAEC U IS NPUHATUS
MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HH,

OCBOCHHE CIOCOOOB pEIIEHUsI pa3IMYHBIX 3a/lad C SBHO 3aJaHHOU
¢u3nuecko MoJIeNbIo, 3a7ad, MO0JPa3yMEBAIOIINX CAMOCTOSTENHHOE
co3ganue GuU3NUecKo MOJCINH, aJIEKBAaTHON YCIOBUSAM 3a/1a4H;
NOHUMaHUe (PU3UYECKUX OCHOB U TMPUHIIUIIOB JEHCTBHS TEXHUYECKHX
YCTPOWCTB W  TEXHOJOTHMYECKHX IPOLECCOB, MX BIUSHHUI Ha
OKPYKAIOUIYIO CPENY;

OBJIQJICHUE METOAAMHU CaMOCTOSTENIbHOIO IUIAHUPOBAHUS U IPOBEACHUS
¢u3MUeCKUX HKCIIEPUMEHTOB, aHAIM3a M MHTEpIpeTalul HHPOPMAIIHH,
OMpEIENICHNs] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JaHME YCIOBUM JIJISl Pa3BUTHUSI YMEHUM IMPOECKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOM JESATEIbHOCTH.

Ha m3ydenme ¢wu3uku (6a30BBIi YpOBEHb) Ha YPOBHE CpEIHEro OOIIero
obpazoBanus orBoautcs 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B HEJICNIO), B
11 xnacce — 68 yacoB (2 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o0 npupoje. Hayunpie MeTOABI MO3HAHUA OKPYKAIOLIETO
Mupa. Pomp 3KcrepuMeHTa M TEOpHUM B MPOLECCE MO3HAHUS IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (puandyeckux siBICHUM W mpoueccoB. HayuHble rumoressl.
duznyeckre 3aKOHbl U TEOpHUH. ['paHUIbl MPUMEHUMOCTH (HU3UUECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb n mecto ¢uzuku B GOpMHUPOBAHUU COBPEMEHHOM HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AHanoroBele U UU(PPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHUe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cuctema otcuéra. Tpaekropus.

Ilepemenienne, CKOpoCTh (CpedHsAs] CKOPOCTb, MTHOBEHHAs CKOPOCTb) H
YCKOPEHUE MaTepUajbHOW TOYKH, UX IPOECKUHWHU HA OCHU CHUCTEMBI KOOPAWHAT.
Ciio)keHue nepeMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPSMOJMHEHHOE nBmkeHue. ['paduxu
3aBUCUMOCTH KOOpPAHMHAT, CKOPOCTH, YCKOPEHHUsA, NYyTH U [EepEeMEIICHUs
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuneitnoe nBukeHue. JIBUKEHHE MaTepUaIbHOM TOYKH IO
OKPYKHOCTH C IIOCTOSHHOM MO MOJYJK CKOPOCTBIO. YTIIOBass CKOPOCTb,
JuHEWHas ckopocTh. Ilepmom m wactora oOpamienus. LleHTpocTpeMuTenbHOE
YCKOpPEHHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIUIOMETP,
JNBH>KEHUE CHAPSJI0OB, LICMTHBIE U PEMEHHBIE NEpeaadH.

Jlemoncmpayuu

Mojenb cucTeMsbl OTCUETA, WLIFOCTPALIMS KMHEMATHUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue IBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnionenne nBukeHust Tena, OPOIIEHHOTO MOJl YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne HEPAaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPENCICHUS MIHOBEHHOM
CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIAY MYTSIMU, NPOUJAEHHBIMH TEIOM 3a
MOCJIEIOBATEIIbHBIE pPABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUXKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocurensHOCTH  ['anmunes. Ilepsblii  3akoH  HbroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uiiuu cui. Bropoit 3akon HeroToHa
JUI MaTEpUaAJIbHON TOUKHU. Tpernii 3akoH HproTOHA 11 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buabsl Tpenust (mokosi, CKOJmKeHHs, kadeHus). Cuna TpeHHs.
Cyxoe Tpenne. Cuia TpEeHUS CKOJIbKEHUS U cuiia TpeHus nokos. Koadduiment
TpeHusi. Cuia COnpOTUBIICHUS IPH IBUKEHUU TEJa B )KUJKOCTH WUIIU Ta3e.

[TocTynarensHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT CcHJIbI OTHOCHTEIBHO OCH BpamieHus. l[lnewo cunbl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: ITONIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U MTaICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.



YcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxkeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CWJI YIPYTOCTH, BOSHUKAIONIMX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanue ycnoBuil paBHOBECUS TBEPAOrO TeNa, HMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3akonbl coXpaHeHUusn 6 MexaHuke

NMnynbe MartepuanbHOM TOYKHM (TeNla), CUCTEMBI MaTepUATIbHBIX TOYEK.
NmMmnynbe cuiibl M1 W3MEHEHHUE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktrBHOE IBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi mMaTepualibHOM TOUkH. Teopema 00 HW3MEHEHHUH
KUHETHYECKON DHEPTHH.

[TorennuanbHas SHEprus. [ToreniuanbHas SHEPrus yIpyro
nedhopMupoBaHHONW  TpYykuWHBL.  [loTeHIManbHAas  2HEprus Tejla  BOJIU3H
NOBEPXHOCTH 3E€MJIU.

[loTennuanbpHple W HeNmOTeHUMaNbHble  cuiibl.  CBs3b  paboOTHI
HEIMOTEHINUAJIbHBIX CHUJI C W3MEHEHHEM MEXaHMYECKON SHEPrUU CUCTEMBI TEIl.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoilcTBa U MPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, JBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

[lepexon mOTEeHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3yyenue abCOMOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsizu pabOThI CHIBI C U3MEHEHUEM MEXaHWYECKON PHEPruu
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MousiekyasipHas pusuka ¥ TEpMOAMHAMMKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHbIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU U UX ONBITHOE
obocHoBanue. bpoyHoBckoe paBwxkenue. Juddysus. Xapakrep ABUXKEHHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BelecTBa. Moaenu CTpPOEHHsS Tra3oB, XKUJIKOCTEH U



TBEPABIX TEN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojenel. Macca
u pazMmepsl Mosekyn. KonnuectBo Bemectsa. Iloctosnnas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u €€ usmepenue. lllkana temneparyp
Lenbcns.

Mopens uzpeanbHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUHU HJIeaJbHOro raza. AOCOIIOTHas TeMmIeparypa Kak Mepa
CpeaHEN KHHETHMYECKOM DHEPrUM TEIUIOBOrO JBMKEHUS vactull raza. [llkana
temriepatyp KensBuHa. ['a30Bble 3akoHbI. YpaBHeHUe MeHneneeBa—Kianeiipona.
3akoH JlanbToHa. M30mpoueccesl B UAEaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mnpencraBieHuE H3OMPOIECCOB: H30TEPMA, H30X0pa,
u3obapa.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COEIUHEHUM.

OnbiTel 10 MU PY3UHN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKEHHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKa3bIBAIOIIIHE CYyILIECTBOBAHHE MEKMOJIEKYJIIIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WIUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UACAIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue mMacchl BO3/lyXa B KJIACCHOM KOMHATE€ HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTH  MEXAY  [HapaMeTpamMyd  COCTOSIHHS
Pa3peKEHHOrO rasa.

Tema 2. OcHosvl mepmoOuUHAMUKU

TepMoauHamuueckas cucteMa. BHyTpeHHsIsl sHEprus TepMOJIUHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3mMeHeHus. KonnuecTBo TemioTsl U padora. BHyTpeHH: s
SHEprus  OJHOATOMHOIO  MAECAJbHOrO  rasa. Buasl  Temonepenadu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JIyYCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemnoTel npu Teronepesaye.

[Tonsitue 00 ammabatHOM Tporiecce. l[lepBbIii 3aKOH TEPMOJMHAMHUKH.
[IpumeneHue mepBoro 3akoHa TEPMOJMHAMUKHU K u3ompoieccaM. ['paduueckas
MHTEpIpeTanus paboThl rasa.



Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B PUPO/IE.

TemnoBble  mamuHbl.  [IpyHOMIIBL  1EMCTBUA — TEIUIOBBIX — MAallHWH.
[IpeoOpazoBanusi »HEpruM B TEIUIOBBIX MamuHax. KosdduuueHt mnose3Horo
nevictBus TeruioBoi MamuHbl. [{ukn KapHo u ero kosd@uiueHT mosie3HOro
JNEUCTBUSA. DKOJOTUYECKHE MPOOIEMBI TEIIOAHEPTETUKH.

TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHus, OBITOBOM XOJIOMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

WN3meHneHne BHYTpEHHEH JHEPruu Teja MPU COBEPIICHWU PaOOTHI: BHUIET
npoOKu U3 OyTBUIKM TOJ JEHCTBHEM CXKATOrO BO37yXa, HarpeBaHue 3Qupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAITH).

N3meneHne BHyTpeHHEH SHEPTHUM (TeMIIepaTyphl) Tejla MpH TeIuionepeaye.

OnbIT Mo aauabaTHOMYy pAacCIIMPEHHUIO0 BO3Jyxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil  TypOWHBI, JBHUTATeNsl BHYTPEHHErO  CrOpaHwus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoovl

[Tapoobpa3zoBanue u kouaeHcanus. Mcnapenue u kunenue. AGCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HachlmeHHbIl map. YnaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tépnoe Teno. Kpuctammuueckue u amopdHbie Tena. AHU30TPOIIHS CBOMCTB
kpucrtamioB. JKuakue kpuctaiibl. CoBpemMeHHble MaTepuansl. IlnaBinenue u
KpUCTaITU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TETIIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOT MU MOIYyUYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B
TOM YHCJIE HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunienune npy noHM>XKEHHOM J1aBJICHUM.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGnronenre HarpeBaHus 1 MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.



Paznen 4. JiaekTrpoguHaMuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anns Tel. ONEKTpUYECKUM 3apsald. JBa Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, MUAEKTPUKUA M TOJYINPOBOAHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsia.

B3anmopeiictBue 3apsaoB. 3akoH Kynona. ToudeuyHBI 3IIEKTpUYECKHI
3apsa. DnekTpudeckoe nojie. Hanpsok€HHOCTh anekTpruueckoro mnosd. [IpuHnun
CYyHEPIIO3UIMH BJIEKTPUUECKUX MoJie. JIMHUM HaNps>KEHHOCTH 3JIEKTPUUYECKOTO
noJIsl.

Pabora cun oanexkrpocratuueckoro  mosis.  [lorennwman.  PasHocTh
noTeHuuanoB. IIpOBOAHMKM U JUAJIEKTPUKH B DJIEKTPOCTATUYECKOM  IOJE.
JlvanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHieHcaTop. DIeKTPOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuueckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: DSJIEKTPOCKOTI,
AIEKTPOMETP, DJICKTPOCTATUYECKAas 3alluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN arapar, CTPYWUHBIN PUHTED.

Ilemoncmpayuu

YCTpOMCTBO Y MPUHLIMIT IEUCTBUA JIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B DIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCATOpa OT IUIOIIAAH
IJIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJIEHCATopA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DNEKTPUYECKU TOK. YCIOBHSI CYIIECTBOBAHUS DSIIEKTPHUUYECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEMH.

DNEKTPUUECKOE COMPOTHUBJIEHUE. YJIENbHOE COMPOTUBIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora »osnextpmueckoro Toka. 3akoH Jlxoyms—Jlenma. MomHOCT
3JIEKTPUYECKOTO TOKA.



DIIEKTPOABWIKYIAs] CUJIA U BHYTPEHHEE COINPOTUBIICHUE MCTOYHHKA TOKA.
3akon Oma gang nonaHOM (3aMKHYTOM) aiekTpuueckor uenu. Kopotkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyMme. CBOMCTBA JIEKTPOHHBIX ITYyUYKOB.

[TonynpoBOgHUKH. CoOcTBeHHasT W MNpUMECHasT  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexo/a. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKMd TOK B  pacTBOpax M  paclulaBax  3JIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALIHS. DIEKTPOIHU3.

DNIeKTpUUYECKUii TOK B razax. CamMOCTOSITENIbHBI M HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckue YCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTaT, HWCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BaKyyMHBIN
JIMOJT, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, TOTYITPOBOIHUKOBBIN MO/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpsKEHHUS.

3aBUCUMOCTh COIPOTUBIIEHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLLAIM MTONIEPEYHOr0 CEYEHUsI U MaTepHraa.

CmemaHHOE COeIMHEHNE TPOBOJIHUKOB.

[IpsMoe wu3MepeHue dIEKTPOABIKYLIEH cuibl. KOpoTkoe 3ambIKaHHE
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol pa3psaa v mpoBOAUMOCTb BO31yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemaHHOro COEIUHEHNS PE3UCTOPOB.

N3Mmepenne 3eKTpOABUKYIIEH CUJIBI UCTOYHUKA TOKA W €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenue smekTpoaunsa.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢pusuku 6azoBoro ypoBHs B 10 kjacce OCyllIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypcaMH MaTEMATHUKH,
Omonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.



Meswcnpeomemnvie nonsamusi, CBI3aHHBIE C U3YYEHHUEM METOJIOB HAYYHOT'O
MO3HAHUS: SIBIICHUE, Hay4HbIH (hakT, rumores3a, Gu3UUYecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuka: pelIeHUE CUCTEMbl YpaBHEHUM, JIMHEWHas (QyHKIIUA,
napabona, runepOona, ux rpa@uKkyd U CBOWCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMU:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPHI U UX MPOCKIIUHU HA OCU KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexanudeckoe IBIKEHUE B )KUBOU mpupoje, nuddysus, ocMmoc,
TEMJI000MEH >KUBBIX OPraHW3MOB (BUbI TEILIONEpPEaauH, TEINIOBOEC PAaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE ATOMOB M MOJEKYII,
MOJIb BEILIECTBA, MOJIIPHAsA Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUIAKOCTEU
Y ra3oB, JEKTPUYECKUE CBOMCTBA METAIJIOB, DJICKTPOJIUTHYECKAS AUCCOIMALINS,
raJijbBaHUKa.

l'eoepagus: B1aXXHOCTh BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: nipeoOpa3oBaHUE JIBXKCHUH C UCIIOJB30BAHHEM MEXaHU3MOB,
y4€T TPEHHUS B TEXHHUKE, TMOIUIMIHUKH, HCMOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET W JpPYTHE), JIBHUrareilb BHYTPEHHETO
CropaHusi, lapoBasi TypOuHa, OBITOBOM XOJOAMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEpUAIOB, B TOM UYHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHHE JJIEKTPONPHOOPOB,
KCEPOKC, CTPYHHBIN MIPUHTEP, 3JIEKTPOHATPEBATEIIbHBIE IpUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAaHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

IlocTtostHHBIE  MarHuThl.  B3ammojaencTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mnone. Bektop marHuTHOW wuWHAyKUuU. [lpuHuumn cynepno3unuu
MarHWTHBIX MOJIEH. JIMHUM MAarHUTHOM WMHAYKIUU. KapTuHa JIMHUN MAarHUTHOU
WHAYKIIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarnutHoe 1oJie TPOBOAHUKA C TOKOM. KapTuHa JMHHN HHIYKIUAH
MarHuTHOTO TOJA JUIMHHOTO MNPSIMOTO MPOBOAHHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KAaTYIIKK ¢ TokoM. OmnbIT OpcTtena. BzanmoaelicTBue mpoBOIHUKOB
C TOKOM.

Cuna AMnepa, €€ MO1yJIb U HaPaBJICHHUE.



Cuna Jlopenma, €€ MOIyndb W HampaBieHUE. J[BMKEHHE 3apsiKEHHOU
YacTHILIbl B OTHOPOJITHOM MarHuTHoOM mose. Pabota cuinbl Jlopenia.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKIUU. IlOTOK BEekTOpa MarHUTHOU
WHOYKIUAHA. OJIEKTPOABIXKYIAS CHJIA HHAYKUUAHA. 3aKOH JJIEKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe moJie. DNEKTPOJABHXKYIAS CUJa WHAYKIMUA B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHOyKTUBHOCTh. SIBJ€HHME CAMOUMHAYKIMHU. OJEKTPOABMXKYIIAs Cuia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKKA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M TMPAKTUUECKOE MPUMEHEHHUE: TOCTOSIHHbBIC
MarHuThl, 3JIEKTPOMATHUTHI, 3JEKTPOJBUTrATEIb, YCKOPUTEIU DJIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKIIMY MAarHUTHOT'O TIOJISL.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

enctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHHE 3IEKTPOMArHUTHON UHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTbD 3JIEKTPOJABIKYIIEH CUIIbI HHAYKIIUU OT CKOPOCTH U3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHre caMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS MIOCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

UccnenoBanue sSBIEHUS 3JIEKTPOMAarHUTHOM WHIYKIWH.

Paznen 5. KoneOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble KoJ1e0aHus
Konebarensnass cuctema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHMS.
Iapmonndeckue konebanws. Ilepuos, wacrota, ammumryaa u ¢asza xKoieOaHui.
[IpyxvHHBIN MasTHUK. MaTeMaTH4YECKU MAasTHUK. YPABHCHUE IAPMOHUYECKUX
konebanuid. [IpeBpailieHrie HEPruu Mpyu rapMOHUYECKUX KOJICOAHUSIX.



Konebarenbubiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIY MEXaHUYECKUMH U
ANEKTPOMAarHUTHeIMU KoJjeOaHnusiMu. @dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KojaeOaHusX. BoIHYK/IeHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHYKI€eHHbBIE 3JIEKTPOMAarHuTHBIE KOJIeOaHuUs.

Ilepemennblii TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIMTYJIHO€ W JIEUCTBYIOIIEE 3HAYEHHE CHUJIBI TOKA U
HaIPSKEHUS.

Tpanchopmatop. [Ipons3BoacTBO, Mepenadya u MOTPEOJICHUE IICKTPUICCKON
SHEPruu. DKOJIOTHYECKUE PUCKU MPU MPOU3BOICTBE dJekTposHepruu. Kynerypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUU B TTOBCETHEBHOM KU3HH.

TexHudeckne ycTpoHCTBa W MPAKTHYECKOE MPUMEHEHHUE: SJIEKTPUUCCKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUM JICKTpOIepeiay.

Llemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjie0aTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTHYECKUU MasTHUK).

HaGmonenue 3aTyxaronumx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaAHUH.

HaGmonenue pe3oHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTU CHUJTBI TOKA U HATIPSKEHUS] OT BPEMEHH ) TS
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu mnocieoBaTeNIbHOM COEAMHEHUU PE3UCTOpPA, KaTYILIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPOINEPEIaUn.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCUMOCTH MEPUOIa MaJIbIX KOJIeOaHUW Tpy3a HA HUTH OT
JUTMHBI HUTH U Macchl Tpy3a.

HccnenoBanre TNEpeMEHHOr0 TOKa B LENW W3  MOCIEI0BaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 80JIHbL

MexaHnnueckue BOJIHBI, ycioBUsi pacnpoctpanenus. llepuon. CkxopocTb
pacripocTpaHeHusi W JajgvHa BoJHbBL. [lomepeuHble W MPOAOJbHBIE BOJHBI.
WNuTtepdepenmus n nudpakius MEXaHUIECKUX BOJTH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBI. Y CJIOBUSL U3NTYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenranusa BektopoB E, B, V B anekTpomarautHoi BosiHe. CBOKCTBA



AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEJIOMIICHUE, MOJsIpU3anus, TudpaKius,
unrepdepennusi. CKOpoCTh EKTPOMATHUTHBIX BOJIH.

[IIxana 31€KTPOMarHuTHBIX BOJH. [[puMEHEeHUE 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuookanys.

DIIEKTPOMArHUTHOE 3arPsSI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas JAUArHOCTHKAa B TEXHUKE W MEIUIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPAHECHHE MONIEPEUHBIX U MPOJAOJIBHBIX BOJIH.

Kone6mtomeecst Tej10 kKak UICTOYHUK 3BYKA.

HaGmonenne orpakeHus U MpesIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeHiinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4aCTOTOU KOJICOAHHIA.

HccnenoBaHnne  CBOMCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJH:  OTpPaKE€HHE,
IpesIoMIICHHE, MOJIsIpU3alus, AuPppaxius, HTepdepeHus.

Tema 3. Onmuxa

I'eomeTrpuueckas onrtuka. IIpsmonnHEiHOE pacnpoCTpaHEHUE CBETa B
ogHOopoaHou cpexe. JIyu ceera. ToueuHbIl HCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaXkeHUsi cBeta. [locTpoenne n3o0pakeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3akoHBI MpeJOMIICHHS CcBeTa. AOCOIIOTHBIN
MoKasatelib npejaomMiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbiid yromn
[IOJIHOTO BHYTPEHHETO OTPAKECHMUS.

Hucnepcust cBeta. CloxKHBIN cocTaB Oenoro cBeta. LIBerT.

CobOuparomue © paccewBawomue JHH3BL. ToHkas nuH3a. DoKycHOe
pacCTOSIHHE W ONTHYECKasl cujia TOHKOW JuH3bL. [locTpoeHue n300pakeHUU B
coOuparonMx M paccenBaromux auH3ax. @opmynia TOHKON JMH3BL. Y BEIUYCHUE,
JTaBaeMoOe€ JIMH30MH.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBass ontuka. Wutepdepenuns cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB M MHHUMYMOB B HMHTEP(PEPEHIHOHHOU
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.



Hudpakmus cBera. JudpakuvoHHas pemérka. YcClIOBUE HAOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TMpU TMaJICHUM MOHOXPOMAaTUYECKOTO CBeTa Ha
IU(GPaKUUOHHYIO PEIIETKY.

ITonspuszauus ceera.

TexHudeckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIia,
dboToanmapar, MPOCKIMUOHHBIA amnmapaT, MUKPOCKOM, TEJIECKOI, BOJIOKOHHAS
onTHKa, Tu(pakmoHHas peméTKa, oJISIPOuI.

Jlemoncmpayuu

[IpsamonrHEHOE pAacTPOCTPAHEHHUE, OTPAXKEHHUE M TPEIOMIICHHUE CBETA.
Onrtruueckue mpudopHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moieslb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenue naTepdepeHiinm crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu cBera.

[TomyueHue cniekTpa ¢ MOMOIIBLIO IPU3MBI.

[Tony4yeHnue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue nokazaresns nNpeaoMiIeHUs CTEKJIA.

HccnenoBanuie cBOWCTB M300paKeHUI B JIMH3AX.

Hab6monenue nucnepcuu cBera.

Paznen 6. OcHOBBI clIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHubl  TPUMEHUMOCTH  KJIACCHYECKOM  MeXaHWKH.  [locTymatsl
CHEUUAIBHOW TEOPUH OTHOCUTEIBbHOCTU: WHBAPHUAHTHOCTH MOXYJSL CKOPOCTHU
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpALEHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchbl € SHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKON YacTUIbI. DHEPrus
MTOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otoubl. Dopmyna Ilnanka cBsizu sHeprun (POTOHA C €ro YacTOTOM.
DHeprus U UMNyJbC POTOHA.



OtkpeiTe u uccnegoBanue ¢otodrpdexra. Omnbitel A. I'. Cronerosa.
3akonbl (oTodpdexra. YpaBHeHue OiiHmiTenHa s (orodddekra. «KpacHas
rpanuna» ¢potosddexra.

Hasnenue ceeta. Onwitel I1. H. JleGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHudeckue ycTpoWcTBa M MPAKTUUECKOE MPUMEHEHHE: (POTOIIEMEHT,
doTonaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®oT0o3¢p(HeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro Goto3ddekra.

Creroauos.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnbiTel Pesepdopaa mo paccesHuro o -4acTHIl.
IInanerapnas mogens artoma. Iloctynmatel bopa. M3nydyenwe u mnoryouieHue
(GOTOHOB TIpH Mepexojie aroMa C OJHOTO YPOBHS PHEPruu Ha Apyrou. Bumsl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBbie cBoiicTBa yactuil. Bosnsl ne bponsa. KopnyckyisipHo-BOITHOBOMR
IyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

TexHuueckne yCTpOICTBa M MPAKTHUYECKOE IPUMEHEHUE: CIEKTPAIbHBIMI
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne muHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Hab6monenne muHEHYaToro CekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JT0KA3bIBAIOIINE CJIOKHOCTh CTpoeHus siapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma mo  ompeneneHuto  coctasa
paanoakTuBHOTO W3NMy4eHus. CBoiicTBa anbda-, OeTa-, TaMMa-H3ITyYCHUS.
Bnusinue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBbI.

OtkpeiTHE MpoTOHA W HeWTpoHa. Hykionnas mozgens sigpa I'eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacnan. DNEKTPOHHBIM M MO3UTPOHHBIM Oera-pacman. [amma-
u3JlydyeHue. 3aKOH paJuoakTUBHOTO pacra/ia.



DHeprust CBs3M HYKJIOHOB B siape. S aepHbie cuibl. JlepekT macchl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

Anepusiii peaktop. TepmosiaepHsiii cuHTe3. [IpobOiieMbl U MEPCIEKTUBHI
AIEPHON SHEPrETUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOIIOIEHUS U PETUCTPALIUU 3I€MEHTAPHBIX YaCTHUL.

dyHIaMeHTadbHbIE B3aUMOJCUCTBUSA. EAMHCTBO (u3znueckoil KapTHHBI
MHpa.

TexHuuyeckue yCTpoOMCTBa U NMPAKTUYECKOE IIPUMEHEHUE: TO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CUY€TuynK MOHU3HUPYIOIHUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3zznen 8. DineMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

Ortanbel  pa3BuTUd acTpoHomuu. [IpukiianiHOE W  MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMHU.

Bun 3Bé3nnoro ne6a. Co3Be3nusi, sipkue 3BE3MBI, IMJIAHETHI, WX BUAUMOE
IBUYKCHHE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McrouHuk sHeprun CoyHIIA W 3BE3L.
3BE3M1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(MarpaMma «CIEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE3NBI TJIABHOW MOCJIEA0BATEIBbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] IVIaBHOM IOCIEN0BaTEeNbHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIAECHUU U 3BoJonuu ConHua U
3BE31. DTanbl KU3HU 3BE3I.

Muineunsiii Ilyte — Hama I'anaktuka. [lonoxenue u aBwkenue CosHIa B
lNanakTtuke. Tumnsl rasakTuk. PaguoranakTuky U KBa3apsl. YEpHBIE OBIPBI B SApax
rajgaKkTUK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ma. Paz0oeranue ramakTuk.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménupie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabarooenus

HabGmronennst HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH JJIs1 ONIpEeIeeHUs TIOJI0KEHU HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Msi CEBEPHOro MOJyIIapus U sIPKUE 3BE3/IBL.



Ha6monenus B Teneckon Jlynsl, mianet, Mieunoro ITyTu.

Oo6o0maromee NOBTOPEHUE

Ponpr ¢usuku u acTpoHOMHM B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATHYECKOU cepax AesTENbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU
U aCTpOHOMHUU B COBPEMEHHOW HAy4yHOW KapTUHE MHpA, poOJib (PU3NYECKOH
TEOpur B (POPMUPOBAHUU MPEICTABICHUN O (PU3UUECKON KapTUHE MHUPA, MECTO
(du3znuecKkoi KapTUHBI MUPA B OOLIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBIIsSIETCS C
y4ETOM COAEPHKATEIBHBIX MEXIPEAMETHBIX CBS3€M € KypcaMH MaTe€MaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsmusi, CBSI3aHHbIE C M3YYEHHUEM METOJIOB HAyYHOIO
MO3HAHUS: SIBJICHWE, HAy4yHBIM (pakT, rumotesa, ¢u3nyueckas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIUPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pEUIEHUE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPBI M MX MPOEKIUU HAa OCH KOOPAUHAT, CJIOKEHHE BEKTOPOB,
IPOU3BOJIHBIE 3JEMEHTAPHBIX (YHKIUM, MpU3HAKU IOA0OMS TPEyrOoJIbHUKOB,
OIpeieJICHHUE MIIOAAN MIOCKUX GUryp u o0béma Tel.

Buonoeusa: »nekTpudecKkue SIBICHUS B KUBOW MpHUpPOAE, KoieOaTesIbHbIE
IBIKECHUS B )KUBOU IPUPOJE, ONTUYECKUE SABJICHUA B )KUBOU NPUPOAE, IEUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTPOGHME aTOMOB M MOJEKYJ, KPUCTAIUIMYECKAss CTPYKTypa
TBEPIABIX  TeJ, MEXaHU3Mbl O00pa30BaHUs  KPUCTAJUIMUECKOM  peméTkH,
CIIEKTPAIBbHBIN aHAJIU3.

l'eocpagpua: marHuTHBIE TONMIOCA 3€MJIM, 3K MAarHUTHBIX PYI,
(doTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHNE 3EMIIETPSCEHUI.

Texnonozua: JMHUM DIEKTpONEpenad, TEHEpaTop IEPEMEHHOI0 TOKa,
AIEKTPOABUTATENNb, MHAYKLUMOHHAS II€Yb, pajap, pPaavuoNpUEMHHK, TEIEBU3OD,
antenHa, tenedon, CBU-meub, MPOCKIMOHHBIA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUSA

OcBoenne ydeOHOro mpeamera «Pu3nMka» Ha YpOBHE CPEIHEro OOIIero
oOpazoBaHus (0a30BbIM YPOBEHb) OJDKHO O0OECIEUUTh JOCTUKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUsA YyueOHoro mpeamera «Dusnkay
JOJKHBI OTpaXkath TOTOBHOCTH " CIIOCOOHOCTH oOyyJarommuxcs
PYKOBOJICTBOBAaThCSL COPMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH  JIMYHOCTH,
CUCTEMOW IICHHOCTHBIX OPHEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIMX  TPATUIMOHHBIM  IIEHHOCTSM  POCCHMCKOTO  OOIIECTBa,
paclIMpeHue >KU3HEHHOTO OMbITA U OMbITA ACATEIIBHOCTH B MIPOIECCE peaTnu3aluu
OCHOBHBIX HAaIPABJICHUH BOCIIUTATEIBHON ESITEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPaKAAHCKOU MO3UIIUKM OOYYAIOIIEroCcs KaK aKTHUBHOTO
¥ OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATAE  TPAJAUIIMOHHBIX  OOIIEUETIOBEYECKHMX T'yMAaHUCTUUYECKUX U
JEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'Pa)KJaHCKOTO
oO1IecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEIbHONW OpPTraHU3aIINHY;

YMEHHE B3aMMOJIECTBOBATh C COI[MAJIbHBIMU UHCTUTYTaMHU B COOTBETCTBUHU
¢ uX QYyHKIHUSIMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU €ATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hopMUPOBAaHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

IICHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JAOCTHKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHICCKOTO ITOBEICHUS;

CITOCOOHOCTh OIICHHMBATh CHUTYAIlMI0 W IPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTHPYSACh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIC B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHWE JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHMBOTO OYIyIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHMS



ACTETHUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasg SCTETUKY HAYYHOIrO
TBOPUYECTBA, MPUCYLIETO (PU3UUECKOI HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3audHbIM cepam npodhecCHOHANbHOU NEATeNbHOCTH, B TOM
qyclie CBS3aHHBIM C (DU3UKOM M TEXHHMKOM, YMEHHME COBEpIIATh OCO3HAHHBIM
BbIOOp OyAyie mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIaCTH
($uU3MKY Ha TPOTSHKEHUU BCEH KU3HU;

6) K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TJ00ATBLHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IUIAHUPOBAHUE W OCYIIECTBJICHHUE JCHUCTBUM B OKPYXKAOUIEW CcpeAe Ha
OCHOBE 3HaHMS 1IeJIe YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTRA;

pacHIMpeHre OMbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NUECKON HAYKH;

OCO3HAHUE LIEHHOCTH HAYYHOM JAESATEIbHOCTH, TOTOBHOCTh B MpOLECCE
U3ydeHus: (UMK  OCYIIECTBISATH NPOEKTHYID M HCCIEJOBATENIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aeicTBU:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaIM3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENCNIATh UEIH JESITEIbHOCTH, 3aJaBaTh MApaMETPbl U KPUTECPUH HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTM M IIPOTHBOPEYHMS B  PacCMATPUBAEMBIX
(U3UYICCKUX SBIICHUX;
pa3pabaTeIBaTh IUIaH PENICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a MMEIOIIUXCS
MaTEePUATBHBIX U HEMATEPUATbHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B  JEATEIBHOCTb, OICHUBATh COOTBETCTBHUE
pEe3yJIbTATOB LEISAM, OLICHUBATh PUCKH ITOCJIEACTBUM JI€ATEIIbHOCTH;
KOOPJIWHHUPOBATb M  BBIMOJHATH PabOTy B  YCIOBHUSAX PEajJbHOIO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,



pPa3BUBATH KPEATUBHOE MBIILICHUE MPU PEUICHUU KU3HEHHBIX MPOOJIeM.

ba3oBble nccienoBaTesibCcKue 1eiiCTBUS:

BJIAJICTh HAYYHOU TEPMUHOJOTHEH, KIIOYEBBIMH MOHSITUSMU U METOJAMHU
(u3nuecKol HayKu;

BJIAJIETh HABBIKAMHU YUEOHO-HCCIIEI0BATEILCKON U MPOEKTHOU JIESITEIIbHOCTH
B 00J1acTH (PU3UKHU, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pelIeHus 3ajlad (PU3HYECKOrO COJEpKaHMsI, MPUMEHEHHUIO Pa3TUYHBIX
METO/IOB MO3HAHUS,

BJIAJ€Th BHJAMHU JEATECIBHOCTU 110 TMOJYYCHUI0O HOBOTO 3HAHUS, €ro
UHTEpIpeTalui, NpeoOpa3oBaHUIO M TMPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJIATH TMPUUYMHHO-CJICJCTBEHHBIE CBSI3M U AaKTyaJIU3UpOBaTh 3ajiauy,
BBIJIBUTATh THUIIOTE3Yy €€ pelIeHUs, HAXOJIUTh apTryMEHThI JJIsI JOKa3aTelIbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHHUS;

aHAJTM3UPOBATh TMIOJYYCHHBIE B XOJI€ pEIICHUS 3aJaud  Pe3yJIbTaThl,
KPUTHUUYECKHU OIIEHUBAThH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (QOpMYyIHpPOBaTH COOCTBEHHBIE 3aJlaydl B 00pa3oBaTEIIbLHOMN
JESITEHHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (HUBUKU;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HAHUS N0 (QU3MKE B MPAKTUUYECKYIO 00JaCTh
KU3ZHEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOIIME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmaumeii:

BJIQ/IETh HABBIKAMU TONYYCHHS WHGOpMAIK (GU3MIECKOTO COAEPKaHUS W3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh IOUCK, aHAIU3,
CUCTEMAaTH3allMI0 W HWHTEPHpeTanuio MHGOPMAIMH Pa3IUYHBIX BUIAOB U (opm
MIPEICTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OpPMAITNH;

UCTIONIb30BaTh  CPEACTBA HMH(DOPMAIMOHHBIX W  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIIMOHHBIX
3a1a9 ¢ COOJIFoACHUEM TpeOOBaHMK JPrOHOMHUKH, TEXHUKH OC30IMaCHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, TMPaBOBbIX M ATUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;



co37aBaTh TEKCTHl (PU3UUYECKOTO COJAEpNKAHUSA B PA3NIMUHBIX (QopMarax c
y4€TOM Ha3HauyeHHUs MHPOpPMALMM M  LEJIEBOW  ayAUTOpUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YAIU3aLIUU.

KommyHuKkaTHBHBIE YHHBepcaibHbIe y4eOHbIe 1eficTBUS:

OCYLIECTBJISITh  OOIIEHHE Ha ypoKax (U3UKK U BO BHEYPOUYHOM
NeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud W CMSr4ath
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAUBUAYATbHOM
paboThI;

BbIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JNEHCTBUUA C Y4ETOM OOIIUX
MHTEPECOB U BOBMOXKHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh 1I€IM  COBMECTHOW  JESTEJIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATH ACHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIATH IUIaH JCHCTBUM,
pacrupenensiTe pold ¢ y4ETOM MHEHMM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboTHlI;

OLIEHMBAaTh KadeCTBO CBOET0 BKJaJa M KaXJOTO0 YJYaCTHHKA KOMAaHJbI B
oOIIMii pe3ynbTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE IPOEKTHI, OLEHMBATh WJEH C MO3ULUM HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUUECKON 3HAUUMOCTH;

OCYILECTBJISATh MO3UTHUBHOE CTPATETMUYECKOE IIOBEJEHUE B Pa3IUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISITh MTO3HABATEIBHYIO ESITEILHOCTh B 00IaCTH
GU3MKH W acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POpMyIHpOBaTh
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATETILHO COCTABJIAThH IUIAH PEIICHUs PACUETHBIX M KaueCTBEHHBIX
3a/lay, TIJIaH BBIMIOJIHCHHUS TMPAKTUYECKOH paboThl ¢ Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MTPEATIOUTCHUH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUpPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTH 32 PEIICHNUE;



OLICHMBATh NPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO 3PyIULUMUA B 00JaCTH
(Gu3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHUTh KOPPEKTHBBI B JCSATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BIaJIeTh HABbIKAMH  MO3HABATENIbHOM  peduiekcud Kak  OCO3HAHHUSA
COBEpIIAEMBIX JIEUCTBUI W MBICTUTEIBHBIX MPOILECCOB, MX PE3YIbTaTOB U
OCHOBAHUM;

UCTIOIH30BaTh MPUEMBI peIICKCUH I OLICHKH CUTYAIluH, BEIOOpAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PHUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HUX
CHIDKEHUIO;

NPUHAMATh MOTHUBBI M apryMEHTBI JPYTUX MpPH aHajlu3e pe3yJbTaToB
JeSTeLHOCTH;

NPUHUMATH ceOs1, MOHMMAst CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBHI JPYTHUX IMPH aHajdu3e pe3yJbTaToB
NEeSITEBHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nporecce mOCTHMXEHHSI TUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MPOrPaMMBbl
no ¢Gusuke I YpPOBHA CpedaHero oOmero ooOpa3oBaHHs Y OOydYaroIIUXCS

COBEPIICHCTBYETCS IMOIIMOHAITEHBIH WUHTEIUICKT, IpeoJararomui
c(hopMHUPOBAHHOCTb:
CaMOCO3HaHWUS, BKITIOYAFOIIETO CTIIOCOOHOCTH MIOHUMATh cBOE

HMOIIMOHATFHOE COCTOSIHUE, BHJAETh HAMpaBICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETYJTUPOBAHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATBFHBIM U3MEHEHUSIM U TIPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO TS U
yCcrexy, ONTUMH3M, WHUIMATUBHOCTh, YMEHHE JIEWCTBOBATh MCXONS M3 CBOMUX
BO3MOKHOCTEH;

OMIIATUHU,  BKJIIOYAIONIEH  CIMOCOOHOCTh  TOHMMATh  AMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYUTHIBATH €TO MPHU OCYIICCTBICHUU OOIIEHUS, CIIOCOOHOCTh
K COYYBCTBHIO U COTICPEIKNBAHMIO;

COIMANIHBIX ~ HABBIKOB,  BKJIIOYAIONIMX  CIOCOOHOCTH  BBICTPAWBATh
OTHONICHUS C JAPYTHMH JTIOJbMHU, 3a00TUTHCS, TPOSBIISATH MHTEPEC U pasperniaTh
KOH(JIMKTHI.



HPEIMETHBIE PE3YJIBTATDBI

K xonny ob6yuenuss B 10 kijiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpHUMEpPax pojb U MecTo (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIOIEH;

YUUTHIBATh TPaHUIBl TPUMEHEHUS M3YyUYEHHBIX (U3HUECKUX MOJIENeH:
MaTepuajibHas TOYKa, HHepLUajbHas cUcTeMa OTcuéra, alCOJIIOTHO TBEPIOE
TEJI0, WJACAJIbHBIA Ta3, MOJEIU CTPOCHHUs Ta30B, JKUAKOCTEW MU TBEPIABIX TEll,
TOUEYHBIH JEKTPUUECKUH 3apsi] IPpU pelieHr GU3NUEeCKUX 3a/1a4;

pacno3HaBath (U3HUECKHE SABJICHUS (MPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOU TEOPUU CTPOECHHUS BELIECTBA U
JJIEKTPOJAUHAMUKUA: PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE NaJCHUE TeJ, JBUKEHHE MO OKPYKHOCTH, HHEpLUs,
B3auMo/ieiicTBre Tel, Tuddy3us, OpOyHOBCKOE TBUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, HU3MEHEHHE O00bEMa Tel NpU HarpeBaHuu (OXJIAKICHHUM),
TEIJIOBOE PABHOBECHUE, UCIAPEHUE, KOHIEHCALMS, IUIABICHUE, KPUCTAIIIU3ALUs,
KUIICHUE, BIAXXHOCTh BO3/1yXa, [IOBBILICHUE JABJICHUS I'a3a IPU €r0 HarpeBaHUU B
3aKpBITOM COCYJE, CBsI3b MEXIY IapaMeTpaMu COCTOSIHUA ra3a B M30Ipoleccax,
JJIEKTPU3ALUs TEll, B3aUMOJCHCTBUE 3apsA10B;

OIKCHIBATh MEXAHUYECKOE JIBUKEHHE, HCIONb3ysd (PU3NUYECKHE BEIMYUHBI:
KOOpJAMHATA, IIyTh, IEPEMEILECHUE, CKOPOCTb, YCKOpPEHHE, Macca Tejla, CWIA,
UMITYJIbC T€Jla, KHHETUYECKask DHEPrus, NOTCHIUAIbHAs YHEPIUsl, MEXaHUYeCKas
paboTa, MeXaHMYeCKas MOILHOCTb, IpPU OINHUCAHUU TPABUIBHO TPAKTOBATh
(U3NYEeCKUl CMBICT MCNONB3YEMbIX BEJIMYMH, UX OOO3HAUYEHUS U EIUHMIIB,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C IPYTHMMHU
BEJINYNHAMU;

ONMCBHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUSA,
UCHONBb3ysl (U3MUECKHe BEJIWYUHBI: JaBJIEHHWE Tras3a, TeMmIeparypa, CpeaHss
KMHETUYECKAsi DHEPIUs XaOTUYECKOI0 IBUKECHHS MOJICKYJI, CPEAHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsS 3HEprus, padora rasa,
KOA(Q(GUIIUEHT TMOJIE3HOTO JACMCTBUA TEIUIOBOTO JIBUTaTelNs; MpH OMHCAHUU
NPaBWJIBHO TPAaKTOBAaTh (U3MYECKUA CMBICT HCHONb3YEMbIX BEIUYMH, HX
0003HAUYEHUSI W €AMHHULBI, HAXOAUTH (POPMYJbI, CBA3BIBAIOIINE JAHHYIO
(PU3HUYECKYIO BEJIMYMHY C IPYTUMHU BETMYMHAM;



ONMCHIBATh  HM3YYECHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEIIECTBA WU
ANEKTPUYECKUE SIBIEHUS (MPOIECCHI), HUCMONB3YSd (PU3MUECKUE BEJIUYMHBIL:
ANEKTPUYECKUH 3apsif], dJIEKTPUUYECKOE I0JIE€, HANPSHKEHHOCTD IO, MOTEHIMA,
Pa3HOCTh MOTEHIMAJOB, NPHU OMNHWCAHUM NPABWIBHO TPAKTOBAaTh (PU3NYECKUM
CMBIC]T HCHOJb3YEMBIX BEJIMYMH, HMX OOO3HAYEHUS U EIMHMIIbI; YKa3bIBaTh
(GopMyIbl, CBS3BIBAIONIME JAHHYIO (U3UYECKYIO BEJIMYMHY C JAPYTUMH
BEJINYNHAMU;

aHAIM3UPOBATH (PU3NUYECKHE MPOLECCHl U SBJICHUS, UCIOJb3YS (PU3NUECKUE
3aKOHBI U IPUHIMIIBL: 3aKOH BceMUpHOTro TsaroreHus, I, II u III 3axonsr HeroToHa,
3aKOH COXPAHEHMsS MEXaHWYECKOW DHEPruM, 3aKOH COXPAHEHUs HWMITYJbCa,
OPUHUUIT CYNEPIO3ULIMN CUJI, NMPUHLMUII PaBHONPAaBUS WHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSPHO-KMHETUYECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KUHETUUYECKOW YHEPTHUU TEIJIOBOTO IBUKEHUS MOJIEKYJ C
abCOIOTHOM TeMIepaTypoH, MepBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHECHHUS
ANEKTPUYECKOrO 3apsifa, 3akoH KymoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS (IPaHMULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPHUHIMIBI JEUCTBHS MAallWuH, NOPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUA MX 0€30MaCHOTO MCIOJIB30BAHUS B
MOBCETHEBHOM JKU3HU;

BBITMIOJHATh JKCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3MYECKUX SIBICHUNU U
IPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, IPU 3TOM
dbopmynupoBaTh mpoOIeMy/3amady U THIOTE3y YYeOHOro HIKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUSA, MPOBOAUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH IPSIMbIE M KOCBEHHBIE M3MEPEHUsT (PU3NYECKUX BEIUYUH, IPU
3TOM BBIOMpaATh ONTHUMAJbHBIA CIIOCOO M3MEPEHMs] M HCIOJIb30BaTh M3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy (PU3MUECKMMHM  BEJIMYMHAMU  C
WCIIOIb30BAHUEM IMIPSMBIX M3MEPEHUM, IIPU OTOM KOHCTPYHUPOBATH YCTAaHOBKY,
(¢uKcupoBaTh pe3yNbTaThl MOJYYCHHON 3aBHUCHUMOCTH (PU3WYECKUX BEJIUYUH B
BUjie Tabnuil U rpauKoB, AeTaTh BHIBOABI IO Pe3yIbTaTaM UCCIIEI0BaHUS;

co0ro1aTh mpaBuiia 6€30MacHOro TpyAa MpU MPOBEACHUN UCCIEIOBAHUNA B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIENOBATEIbCKOW W MPOEKTHOM
JESATENBHOCTH C MCHOJb30BAHUEM HM3MEPUTEIBHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyTI0BaHMS;

pemaTh pacu€THbIE 3ajlaud C SIBHO 3aJaHHOM (PU3MYECKON MOJIENbIO,
UCIIOJIb3Ys (PU3MYECKHE 3aKOHbl M IMPUHIMIBI, HA OCHOBE AaHAIM3a YCJIOBHS



3a/1aud BBIOUpPATh (PU3HYECKYI0O MOJEb, BBIACTATH (U3UUYECKHE BEIUUYHUHBI U
dbopmynbl, HEOOXOAUMBIE IJIsi €€ PEIICHUs, TPOBOJUTh PacdyE€Thl U OIICHUBATH
peaIbHOCTh MOJYUYEHHOTO 3HAYEHUS (PU3HUYECKON BETMYUHBI;

pelarhb Ka4eCTBEHHBIEC 3aJa4u: BBICTPAUBATh JOTUYECKHU
HEMPOTUBOPEUYUBYIO IIEMIOYKY PACCYXKJICHUW C OMOPOMl HAa M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOJIb30BaTh ~ NPU  PEIIEHHMH  y4eOHBIX  3ajJad  COBPEMEHHBIC
UH(OPMAIIMOHHBIC TEXHOJOTHH ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
U MPEJICTAaBIICHUs] YYEOHOW U HAYYHO-TIOMYJISIPHOM MH(OpMAIIUK, TTOJTYYEHHON U3
pa3IMYHBIX ~ HMCTOYHUKOB,  KPUTHUYECKHM  AHAIM3UPOBATH  IMOIYYAEMYIO
UH(OpPMAILIHIO;

MPUBOAUTEH IPUMEPHI BKJIaJla POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKH, OOBSICHEHHUE IPOIECCOB OKPYKAIOIIEIO0 MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIB30BaTh TEOPETUUECKHE 3HAHUA MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecrieueHusi 0€30MacHOCTH MPU OOpaIleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOUCTBAMU, ISl COXPAHEHUS 3JI0POBBS U COOJIFOICHUSI HOPM SKOJIOTHYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

pabotaTe B TpyNIE C BBIIOJHEHUEM pPA3JIMYHBIX COLUAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PALMOHAIBLHO pACTIpENeNsITh OOSI3aHHOCTH U
IUIAaHUPOBATh JIESITENBHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, AICKBATHO OLICHUBATH
BKJIAJ] Ka)KJOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K xonmy obyuenus B 11 kJjiacce mpeaMeTHBIE pe3yJabTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPaxX Pojb U MecTO (HU3UKUA B (POPMUPOBAHUHU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MUpPA, B PAa3BUTUH COBPEMECHHOW TEXHUKH M
TEXHOJIOTHH, B MPAKTUYECKON NEATEIbHOCTU JIFOJAEH, LEIOCTHOCTh U E€IUHCTBO
buznuecKkoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYEHHBIX (U3UUECKUX MOJIETEH:
TOYEYHBIN AJIEKTPUYECKUH 3apsi]l, JIyd CBETA, TOYEYHBI HCTOUYHHUK CBETA, SIICPHAS
MOJIeNIb aToMa, HYKJIIOHHAs MOJIEIb aTOMHOTO sifipa MpU perieHUuH (U3HUeCKUX
3a;ay;

pacrio3HaBaTh (PU3NYECKHE ABJICHUS (MPOLECCh) U OOBSICHATh UX HA OCHOBE
3aKOHOB  DJJICKTPOJAWHAMUKA W KBAaHTOBOM  (DM3WKH:  DJIEKTpHUECKas
MPOBOJAMMOCTD, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEWCTBHUS TOKA,
B3aUMOJICUCTBUE  MArHUTOB,  JJEKTPOMArHUTHas  WHAYKIUS,  J€HCTBUE
MarHdTHOTO TMOJsi Ha TMPOBOAHUK C TOKOM U  JABWXKYIIMICA  3apsij,
AJIEKTPOMArHUTHbIE KOJIEOAHUS W BOJIHBI, MNPSIMOJIMHEHHOE paclpOCTpaHEHUE



CBETa, OTpPaXEHHE, MpEeJIOMIIEHUE, UHTepdepeHLrs, Tudpakuus U MOJsSpU3aIusl
cBeTa, Aucrnepcus cBera, ¢orodnekTpuueckuit apdekt (pororddekr), cBeToBOE
JaBJ€HUe, BOBHUKHOBEHHE JIMHEMUATOr0 CIIEKTpa aToMa BOJOPOAA, ECTECTBEHHAsS
Y UCKYCCTBEHHAs paIMOAKTUBHOCTb;

OMUCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (AIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  Ppa3JIMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOIECCHI), UCMONB3YS (PU3NUECKHUE BEJIUYWHBI:
AIEKTPUUECKHUI 3apsijl, CUila TOKA, DJIEKTPUUYECKOE HAMPSIKEHUE, DIEKTPUUYECKOe
COMPOTHUBIICHHE, Pa3HOCTb MOTEHLMAJIOB, AIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIUST MArHUTHOTO mMoJisi, cuia Awmrepa, cuna JlopeHia, WHIYKTUBHOCTb
KaTYIIKH, DHEPTUs DJIEKTPUUECKOTO M MArHUTHOTO TOJICH, MEpHOJ U 4YacToTa
KoseOaHuii B KoJieOaTelIbHOM KOHTYpe, 3apsii M Cujla ToKa B IIpolecce
TapMOHUYECKUX DJJIEKTPOMAarHUTHBIX KoJeOaHWil, (OKYCHOE pacCTOSIHHUE U
ONTHYECKasl Cuja JIMH3bI, NPH OMKHCAHWUW TMPABWIBHO TPAKTOBATh (PU3MUECKUI
CMBICJT HCTOJB3YeMbIX BEIMYMH, HMX OOO3HAYECHHUS W €IUHMIIBI, YKa3bIBaTh
dbopMynbl, CBA3bIBAOIIME JaHHYIO (U3UYECKYH) BEIWYMHY C JIPYTUMU
BEJTMYUHAMH;

ONHUCHIBATh M3YYCHHBIE KBAHTOBBIE SIBIICHHSI W MPOLECCHI, HCIOIb3Ys
¢u3znueckre BEIMYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, YHEPTHUS U UMITYJIbC (POTOHA, IEPHO/ TTOJTypaciajia, YHEPTUs CBSI3U
aTOMHBIX fJIep, MPU ONUCAHWUU TPABUIIBHO TPAKTOBATH (DUIUUYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTMMH BEJIMYHMHAMH,
BBIUUCIISITh 3HaUYCHNUE (PU3NYECKON BEIMYNHBI;

aHATM3UPOBATHh (PU3UUECKHE MPOIECCHl U SBICHUS, UCTIONB3YS (PU3NUECKUE
3aKOHBI U IPUHIUIIBL: 3aKOH OMa, 3aKOHBI IMOCIEA0BATEIBHOTO U MAPAIIIEIBHOTO
COCMHEHUSI TNPOBOJHUKOB, 3aKk0oH Jkoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIMH, 3aKOH NPSIMOJIMHEIHOTO paclpOCTPAaHEHHUs CBETA, 3aKOHBI OTpaKeHUs
CBETa, 3aKOHBI TIPEJIOMJICHHS CBETa, ypaBHeHHE ODWHIITeWHa i doTodrddexra,
3aKOH COXPAaHEHUs SHEPIrHH, 3aKOH COXPAHEHHUsI HMMITYJIbCa, 3aKOH COXPaHEHUs
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MacCOBOT'0 4YMCIIa, MocTynarsl bopa,
3aKOH  paJuOaKTUBHOTO  pacrnaja, TMpd OBTOM  pas3jinyaTth  CIOBECHYIO
(GbOopMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BhIpAKEHWUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

ONpENEeNATh HalpaBliCeHUE BEKTOpa HMHAYKIUMHM  MAarHUTHOTO  IOJIs
MMPOBOJHUKA C TOKOM, CHJIBI AMIIEpa U CHIIbl JIopeHna;

CTPOUTh U ONHUCHIBATh H300pa)XK€HUE, CO3/1aBa€MOE IUIOCKHM 3€pKajioM,
TOHKOM JINH30M;



BBITIOJIHSITH DKCIIEPUMEHTHI IO MCCIEAOBAaHUIO (PU3MUECKUX SBICHUU U
MPOIIECCOB C HCIOJIb30BAHUEM NPSIMBIX UM KOCBEHHBIX HM3MEPEHUIl: MpPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady U THUNOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO OOOpYy/OBaHMs, MPOBOIAUTH OMBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHbIEC U3MEpeHUs (U3NUECKUX BEJIIMUMH, PU
ATOM BBIOMpaTh ONTUMAJIBHBIN CIIOCOO WM3MEPEHUs M HUCIOIb30BaTh W3BECTHHIC
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCJIEJIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEJIUYMH C HCMOJb30BaHUEM
OPSMBIX HU3MEPEHUN: MPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTU (DU3UUYECKUX BEIMYUH B BHUJIE TAOJIUIl U
rpaduKoOB, JIeJIaTh BHIBOJIBI TIO PE3yJIbTaTaM UCCIICIOBAHMS;

co0JIr01aTh MpaBuia OE30MaCHOTO TPyAa MPH MPOBEICHUH HCCIICI0BAaHUN B
paMKax ydeOHOro DJKCIepUMEHTa, y4eOHO-HUCCIIEOBATEIbCKON U MPOSKTHOM
NESATeIbHOCTH C WCIIOJIb30BAaHUEM H3MEPUTENIBbHBIX YCTPONCTB U J1aOOPATOPHOTO
000py10BaHMS;

pemaTh pacué€THBIE 3aJlayd C SIBHO 3aJaHHOM (PU3MYECKON MOJIEIbIO,
UCTIONBb3Ys (PU3MUYECKHe 3aKOHbl M TMPUHIMIBI, HA OCHOBE aHaln3a YCJIOBHS
3a/layd BBIOUPATH (DU3MYECKYI0 MOJIENb, BBIAEIATH (PU3MUECKHE BEITUYUHBI U
dbopMyIbl, HEOOXOMUMBIE ISl €€ pelIeHUs, MPOBOJUTh PACUEThl U OIICHUBATh
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI;

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPaNBaTh JOTUYECKHU
HEMPOTHUBOPEUMBYIO LEMOYKY PACCYKIECHHUM C ONMOPOM Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SABIICHUS,

UCIIONIb30BaTh ~ MPU  pEIIeHHH  y4eOHbIX  3a/lad  COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUH JIJISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUU
U TIpEeCTaBICHHs YIeOHON U HaAYYHO-TIOMYJISIPHON WH(OpMAIUH, TOTYyYEeHHON U3
pa3IMYHBIX  WCTOYHUKOB,  KPUTHYECKH  aHAIMU3UPOBATh  MOJY4aEMYIO
uHbOpMaIHIO;

OOBSICHATh TPUHIUIIBI JIEUCTBHSI MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3auvaTh yCIOBUS UX OE30MACHOTO MCIOJIb30BAHUS B TIOBCETHEBHOM
KU3HU;

IPUBOJUTH MIPUMEPHI BKIIAJa POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKU, B OOBSICHEHUE IMPOIIECCOB OKPYKAIOLIET0 MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCTIOJIb30BaTh TEOPETHUUECKUE 3HAHUA MO (U3UKE B TOBCEIHEBHOM JKU3HU
JU1sl o0ecrieueHusi 0€30MacHOCTH MPpU OOpalIeHUU C MPUOOPAMU U TEXHUUYECKUMU



YCTPOMCTBAMHU, JJIsi COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TPyIIEe C BBINOJHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJEH,
IJIAHUPOBaTh palbOTy TPYIbl, PAIMOHAIBHO PACOPENCNATh OOSI3aHHOCTH U
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHJAPTHBIX CUTYAlLUSIX, aJICKBATHO OLICHUBATh
BKJIQJI KQXJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON bubnuorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
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Hroro no pazgeny 24
Paznen 4. DJJIEKTPOAUHAMMUKA
bu6mmoreka [{OK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpUYECKUN TOK. ToKM 12 bubnuorexa [JOK
' B Pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM nudpoBbIie
Ne i/ pasi Konrpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHAs 11 1 3 bubnuotexa [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKUe U JIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHW4ecKUe U JIEKTPOMArHUTHBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
. 10 3
23 Onritia https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pazzea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OcCHOBBI cieManbHON TEOPUHU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHO®C SIPO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7 Et?[i?/l;lr?wfgszg r(3/1§f41097c
Hroro no pazneny 7
Paznen 6. OGOBIAIOLIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Etil[in;lr?:g;gﬁﬁ £41c07¢
Hroro mo pazgeny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewmenue»

» Gusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenscTBO

«HpOCBGIIICHI/IC»

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

MeTtoauueckas mutepatypa o ¢usuke http://class-fizik.ru/bmet.html

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

bubnuoreka BumeoypokoB https://interneturok.ru/

Bupryanbnsie nabopatopasie pabotsl o usuke https://efizika.ru/

bubmaunoreka IIOK https://urok.apkpro.ru/
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