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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEAHEro OOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3ysIbTaTaM
OCBOCHHMSI OCHOBHOM 00pa3zoBaTesibHOM MporpaMmsl, npeactaBieHHbIx B GI'OC
COOQO, a Takxe c yd€toM (eaepanbHOil paboyell mporpaMMbl BOCIUTAHUS U
KOHIIETIIMU TpenoaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIommx OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

Conepxanue mporpaMmbl 1o (GU3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuwaromuxcs 10-11 kiaccoB mpu
oOyueHnn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTebHOCTHOTO — moaxoxa. [Ilporpamma 1o ¢u3MKe  COOTBETCTBYET
tpeboBanusim GI'OC COO k MmIaHUPYyEeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4eHHUs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTh
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3HKH C €CTeCTBEHHO-HAy4YHBIMU
y4eOHbIMU TIpeIMeTaMu. B Hell ompenemnsitoTcsi OCHOBHBIE IETU U3YYCHHS
bu3MKK Ha ypOBHE CpeiHero 001iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIIbTaTh
OCBOCHMS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIE, MpEeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Qpu3uKe BKIIOYALT:

e IUIAHUPYEMbIE pE3yJbTaThl OCBOEHHUS Kypca (u3uku Ha 0a30BOM

yYpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

®du3nka KaKk Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KauecTBe Y4eOHOro MpeAMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawomem wupe. I[llkonpHBIT Kypc (uukm —
CUCTEMOOOpA3yIONUi  IJI1  €CTeCTBEHHO-HAYYHBIX y4YEOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
H3y4aeMbIX XUMHEH, Ouosioruei, usnueckoil reorpadueii U acTpOHOMHUEH.
Hcrnonp3oBaHne M aKTUBHOE TMpUMEHEHHE (U3MUECKUX 3HAHUM OMpenessieT
XapakTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOJYYeHUsI HOBBIX MaTEPUAJIOB C 33JlaHHBIMU
cBolicTBaMH © JApyrux. W3yueHue (QU3MKM BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaromuxcsi, B
dbopMHupoBaHWEe YMEHUN TPUMEHSITh HAyYHBIH METOJ TIO3HAHUA TpHU
BBITIOJITHEHUN UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 111 ypOBHSI CpeaHEro oO0miero oOpa3oBaHUS
MOJIOKEH Psii UAEH, KOTOpPhIE MOKHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MIOCTPOCHMUSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISICTCS JOTHYECKU
3aBEPIIEHHBIM, OH COJCPXKUT MaTepuall U3 BCeX Pas3lesioB (PU3HKH, BKIIOYACT
KaK BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DM3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepwasl Kypca (U3UKA
o0beMHEH BOKpYr GuU3MYEeCKuX Teopuil. Bemymmm B Kypce sBISETCS
dbopmupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHH, BEIIECTBE U
noJie.



Hoes eymanumapuzayuu. EE peanuzaiiys mpearnosiaraeT UCMHOJb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3MYECKON HayKHU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3uKM Cc pa3BUTHEM OOIIEeCTBa, a TaKke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOJIeMaMH.

Hoes npuxnaounou nanpasnennocmu. Kypc (usuku mnpesamnonaraet
3HAKOMCTBO C IIUPOKUM KPYroM TEXHUYECKHMX U  TEXHOJOTHYECKHUX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs TOCPEIACTBOM BBEICHUS SJIEMEHTOB
coliepKaHMs, TMOCBAMIEHHBIX H3KOJOTMYECKHM Tpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a Takke 00CYXICHUS
npo0ieM  palMoOHATILHOTO  NPHUPOJOIONB30BAHUA M IKOJOTUYECKOH
0€30MacHOCTH.

Crep’HEBbIMU dJIEMEHTAMHU Kypca (PM3UKU Ha YPOBHE CPEIHEr0 OOIEero
oOpazoBaHus ABJSOTCA uznueckue Teopuu (hopMupoBaHUe MPEACTABICHHUM O
CTPYKTYpe OCTpOeHUsI PU3NYECKON Teopuu, posik GyHIaMEHTAIBHBIX 3aKOHOB
U TPUHIUIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TpaHUIaX
NPUMEHUMOCTH TEOPHM, [JIsi ONHCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIICCCOB).

CuUCTeMHO-JIeSITeILHOCTHBIN TMOAX0A B Kypce (HU3UKH pean3yeTcs
OpeXJe BCEro 3a CUET OpraHu3alui HSKCIEPUMEHTAIBHOW JeATEeIbHOCTH
oOyuaroruxcsi. s 6a3oBoro ypoBHs Kypca (DU3UKU — 3TO HCIIOJIb30BAaHUE
CUCTEMBI (DPOHTAIILHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOpble B Mmporpamme 1o (u3uke OObEeIUHEHBI B OOIIUHA CIHCOK
YUCHMUYECKMX TMpaKTUYeCKuX paboT. BeijeneHne B yKa3aHHOM TIepeyHe
71a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OI[EHKH, OCYIIECTBIISIETCS
y4acTHUKaMU  00Opa3oBaTeNbHOTO TIpOIlecca HCXOJs U3  OCOOCHHOCTEH
IUTAaHUPOBAHUS W OCHaleHus kaOuHera ¢usuku. [Ipu sTom obecrneunBaercs
OBJIAJICHHE OOYYAIOIIMMHUCS YMEHUSIMH MPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M TIOCTAHOBKY OIIBITOB TIO
IIPOBEPKE MPE/II0KEHHBIX THIIOTE3.

bosiblIoe BHUMaHHUE YIEISCTCS PCLICHHIO Pacy€THBIX M KaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacU€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DM3UYECKOM MOJIEIbI0, TO3BOJISIIONIUE TPUMEHITh H3yUYCHHbBIS
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, Tak U UHTETpUpys
3HaHUS W3 pa3HBIX pasznenoB. [l KadecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl HAa OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolre BbIOOpa (GU3UICCKON MOJICIIH
JUTSI CUTYalliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0OECIIeUeHUI0 Y4eOHOro Tmporecca 0a30BbId ypOBEHb Kypca
¢u3NKKM Ha YpPOBHE CpEIHEro OoOImero oOpa3oBaHUS JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOnuHeTa (M3UKH WM B YCIOBHUSX MHTETPUPOBAHHOTO
KaOuMHeTa MpPEeJAMETOB €CTECTBEHHO-HAY4YHOro Iukia. B kaOunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTopHOE O0OPYIOBAaHUE VISl BBHIMOTHEHUS
YKa3aHHBIX B TporpaMme 10 (PU3NKE YYCHHUYECKUX MPAKTHYECKUX PAOOT U
JIEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M 00ECIeUMBAET MOCTAHOBKY
MEPEUYNCICHHBIX B TIPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCTICIOBAHMST W3Y4YaeMbIX SIBJICHUH W MPOIECCOB, OHMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHECHHUM.



JlabopaTopHoe 00OpyAOBaHHE IJIs YYEHUYECKHX MPaKTUYECKUX padoT
dbopmupyeTcs B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaTH4ecKhe KOMIUICKTHI
71a00paTOPHOTO 00OPY/IOBAHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX TabOpaTOpuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBaHuE HHTEpEca U CTPEMJICHHUS OOyYaroNIMXCs K HAy4YHOMY
U3YYCHUIO MPUPOJIbI, PA3BUTHE UX HMHTEIUICKTYyaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

e pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJE T[O3HaHUS W
dbopMHpOBaHKE HCCIEAOBATEILCKOTO OTHOLIEHUSI K OKpPYXalolUM
SBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHMPOBO33PEHUS KaK pe3yJbTaTa H3yUCHHUs
OCHOB CTPOCHHS MaTePHUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e (QopMupoBaHue yMEHHH OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
(u3HUecKUX 3HAaHUHM 1 HAYYHBIX JOKA3aTeIbCTB;

e (QopMupoBaHue TpeICTABICHUNA O POIN HUBHKHU ISl Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTkeHre TUX 11eNIei 00eceynBaeTCsl pEIICHHEM CIIEIYIONIUX 3a1a4 B

npoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus:

e TmpHOOpEeTeHHE  CHUCTeMbl 3HAaHMH 00  0o0mMX  (U3UYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUsAX, BKIKOYAas  MEXaHHUKY,
MOJIEKYJISIDHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (GU3HKY U
AJIIEMEHTHI aCTPOPU3UKH;

e (QopMupoBaHuE YMEHHI NPUMEHSATh TEOPETUYECKUE 3HAHUS JUIS
OOBbsACHEHHsS] (PU3NYECKUX SIBICHUW B TPUPOJE U I TPUHSATHUS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

e OCBOGHHE CIOCOOOB PEIICHUS PA3IMYHBIX 33Jlad C SBHO 3aJaHHOU
¢u3nuecKkoil MOJZIENbI0, 3aa4, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3JlaHue (PU3HIECKON MOICITH, aICKBATHOM YCIOBHSM 3aJ1auH;

e TMOHMMaHHUE (U3HUYECKUX OCHOB W MPHUHIUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB W  TEXHOJIOTMYECKHX IMPOIECCOB, UX BIUSHHUS Ha
OKPYKalOIIYIO CpeNy;

e OBJIAJICHUE METOJAMU CAMOCTOSITEIbHOTO IIJIAHUPOBAHMS U TTPOBEACHUS
(bu3HUEeCKUX KCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUA UHPOPMAIIUH,
ONpEeICNICHHS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3JaHHUE YCJIOBUM JUIA pa3BuTUA YMEHUU IIPOEKTHO-
HCCIIEI0BATEIILCKOW, TBOPUECKOU JIESITETbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPETHErO OOIIEro
obOpazoBanus orBoautcst 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEZIETIO),
B 11 xnmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenyaraemeiii B mporpamMme 1o (U3MKE TMEpPeueHb JIa0OpaTOPHBIX U
MPAKTUYECKUX PabOT SBIACTCS PEKOMEHIOBAHHBIM, YUYUTEIh JEIacT BHIOOP
MPOBEICHHS JTabOpPaTOPHBIX PadOT M OMBITOB C YUYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM oOyJaromuxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. @®usuka M1 MeTOAbI HAYYHOT'O O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI TTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE IIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopaenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHble TUITOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps u MmecTo dusuku B popMHUpOBaHUU COBPEMEHHON HAy4YHOU KapTUHBI
MHpPA, B TPAKTUYECKOMN JAEATEIHLHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIoroBele ¥ HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABMxXeHHE. OTHOCUTEIBHOCTh MEXaAHUUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopus.

[Tepemenienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHass CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOYKH, UX MPOCKIIMU HAa OCH CHUCTEMBbI KOOpJWHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMXKeHue. [ paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U IEepEeMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYXHOCTH C IIOCTOSSHHOM IO MOIYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOPEHHE.

TexHudeckre yCTpOMCTBa W MPAKTUUECKOE IPUMEHEHME: CIHIAOMETD,
JIBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC MIEPEeIayn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCUETA, WJUTIOCTpaIns KMHEMaTHUYECKUX
XapaKTEPUCTUK JIBUKECHHUS.

ITpeoOpazoBanme ABUKEHUM ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue CKOpoCTH Ipu ABUAKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3ydyeHne HEpPaBHOMEPHOTO JBUXKEHUS C  LEIbI0  OMNpeIeTeHUs
MT'HOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJIEAOBATEIbHBIE pPABHBIE MPOMEXKYTKM BPEMEHM NPU PaBHOYCKOPEHHOM
JBUXEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuyeHne nBMKEHUS IApUKA B BA3KOM KUJIKOCTH.

N3yuenue aBuxkeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
HNuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH HprotonHa s
MaTepUAIIbHBIX TOYEK.

3akoH BceMmHupHOro TAroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl TpeHus (Mokosi, CKoJibKeHUs, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHs U cuiia TpeHus nokos. Kosdduuuent
TpeHus. Cuia CONpOTHUBICHUS MTPU ABUKEHHUH TEJIA B )KUIKOCTH WJIHU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHUE: MOAUINITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U TTAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é mMexanuke

NmMnynbc MaTrepuanbHOW TOYKHM (T€Ja), CUCTEMbl MAaTEPUAIIBHBIX TOYEK.
NmMnynbc cuiibl 1 U3MEHEHUE UMITYJIbCa TeNla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunetndeckasi Heprusi MaTepualbHON Toukdu. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
neopMUPOBaHHON TpYXUHBL. [loTeHIManbHAs OSHEpPrus Tela BOJIM3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CHUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHnueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOMED,
MPYKWHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMATILHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3yuenue aOCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. Modsekyasipaasi pu3nka 1 TEpMOJANHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
OmbITHOE oOOOCHOBaHHME. bpoyHoBckoe nBmxkenue. [Auddysus. Xapaktep
JBIDKCHUS M B3aWMOJICHCTBHUSL YaCTHI[ BellecTBa. MoJelu CTPOCHHS Tra3oB,
KUJAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
mozeneil. Macca u pa3mepsl MoJekyd. KonuyecTBo BemecTtBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-
KMHETUYECKOU TEOPUH HACAIbHOIrO raza. AOCOIIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHpaeneeBa—
Kianeitpona. 3akon J{anberona. M30mpoieccel B H€aIbHOM ra3e ¢ NOCTOSIHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTABICHHE HU30IMPOIIECCOB:
U30TEepMa, U30X0pa, u300apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHME BellecTBa, Gororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WIUTIOCTpUpYOIIas IpUpoay AaBICHHUS ra3a Ha CTEHKHU COCYya.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJE€abHOrO Tasa,
U30IPOLECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPECHUI
00bEMa KOMHATBHI, TaBJICHUS U TEMITEPaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXAYy  HapamMeTrpaMyd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTeMbl M CcmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U paboTa. BHYTpeHHssi sHEprus OJHOATOMHOTO HICAIBHOTO Ta3a.
Buael Temonepenayuun: TEmIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeTIbHas
TEITIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI MPHU TEIIONEpeaaye.



[Tonsitue 00 ammabaTHOM mporecce. [lepBhiii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHre epBoOro 3aKoHa TEPMOJAMHAMUKY K M3ompoueccaM. ['paduueckas
UHTEpIpeTalnus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBble  mammubl.  [IpuHOMNBI  1EWCTBUS — TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi sHEpPrUM B TEIUIOBBIX MalnHaX. Koad@dUIMEeHT Mmose3Horo
nerctBug TeruioBod Mamubbl. [{ukn KapHo u ero kod@@puiuueHT mojae3Horo
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.

Texnuueckue ycTpocTBA W NPAKTUYECKOE NPUMEHEHHUE: JABUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEeHHEH SHEPTUM Tella MPU COBEPUICHUU PabOTHI: BBUIET
npoOku U3 OYyTBUIKM TOJ| ACUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢pupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHnenne  BHYTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  MpHU
TeIrIonepeaaye.

OnbiT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOTO JIBUTATEJS.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOIOTHAS
U OTHOCUTEJIbHAS BJIIAXKHOCTH BO3ayxa. HachllieHHbIN map. Y aenpHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckne u amopdHble Tena. AHU30TPOINUS
CBOMCTB KpucTauioB. JKuakue kpuctamibl. COBpEMEHHBIE MaTEepUAIbL.
[1naBneHue u KpucTaJU3anus. Y neiapHas Teriora miasiaeHus. Cyomumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU TOJIYYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

Ha6nronenue HarpeBanust v IJIaBJIEHUST KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mMepenre OTHOCUTENBHON BIAXHOCTH BO31yXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

DneKTpu3anus Tela. DJEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTPUYECKHIA
3apsan. Dnekrpuyeckoe nose. Hanpsoxk€HHOCTh asiekTpudeckoro nods. [TpuHiun
CYINEPIIO3HLINH ANEKTPUUYECKUX MoJeH. JIunuun HaIpPsKEHHOCTH
AIEKTPUYECKOrO MOJIS.



PaGora cun oanexrpocraruyeckoro mods. Ilorenuman. PasnHocTh
NOTEHUUAJOB. [IpOBOMHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOpA.

TexHuyeckre ycTpoWCTBA U TNMPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTaTUYECKAs 3a1IUTA.

JIMDIIEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIU
IJJACTUH, PACCTOSHUSA MEXKAY HUMHU U TUIEKTPUIECKOW POHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONPOTHBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIIAHHOE COEIMHEHNE IPOBOJHUKOB.

PaGora osnextpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsi CHJIA U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKA.
3akoH Oma 1 TOJNIHOM (3aMKHYTOW) 3iekTpudeckoil 1menu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOHUKOB. CBoiCcTBa p—N-niepexosa. [TomynpoBoHUKOBBIE TPHOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAsT JUCCOLUALINS. DIEKTPOIU3.

DJIeKTpUUeCKuil TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, UCTOYHUKH TOKa, DJEKTPOHArpeBaTeIbHBIC MPUOOPHI,
AIEKTPOOCBETUTEILHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UOJ, TEPMUCTOPHI H  (DOTOPE3UCTOPHI, TMOJIYNPOBOJHUKOBBIA  JIHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUS U MaTEepraia.

CwmemanHoe COeIMHEHUE TPOBOAHUKOB.



[Ipsamoe wu3MmepeHue HIEKTpoABHKYyHIEH cuibl. KopoTkoe 3aMblKaHuE
raJbBaHUYECKOIO AJIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnaHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUS PEUCTOPOB.

N3MepeHne aneKTpOoABUKYIIEH CHJIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce oCyIiecTBISETCS C
Y4ETOM COJIEPKATENBHBIX MEXIIPEAMETHBIX CBA3E€U C KypcamMu MaTE€MaTUKH,
OMONIOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowcnpeomemuvie noHsimusi, CBSI3aHHBIE C U3YYEHHEM METOI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIH (paKT, TUMOTE3a, PU3MUECKass BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YpaBHEHUM, JHUHEWHAs QYHKIUA,
napabona, runepbosia, ux rpaduKd U CBOWMCTBA, TPUTOHOMETPUUECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHUWE B JKUBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEadyH, TEIIOBOE
paBHOBECHUE), IIEKTPUUECKHE SBJICHHS B )KHBOU MPUPO/IE.

Xumus: DTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN,
KUAJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eoepagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMIIHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W APYTHE), JABUTATE]b BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHA, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIyYEHUS COBPEMEHHBIX MaTepuajgoB, B TOM  YHCIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJIOTUM,  DJIEKTPOCTATHUYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHATPEeBATEIbHBIC  MPUOOPHI,  DJIEKTPOOCBETUTEIBHBIE  TPHUOOPHI,
rajbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Mazcnummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

IloctossHuble MaruuThl. B3amMmoaeilcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAYKUuH. [IpuHIUMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHMM MarHUTHOM MHIAYyKUMU. KapTuHa TWMHUN MarHUTHOU
WHAYKIHAU TOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHOe 1OJi€ MPOBOJHHMKA C TOKOM. KapThHa NMHUNA HHAYKIHHA
MAarHUTHOTO TOJS UIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



NPOBOJHUKA, KaTymku ¢ TokoMm. OmnbeiT Opcrena. BzaumoneilcTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ Moayiabp W HampabieHue. JIBHKEHHE 3apsiKEHHOU
YacCTHUIIBI B OJJHOPOHOM MarHUTHOM MoJjie. PaGoTa cuinsl Jlopenna.

SIBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJIEKTPOJABWKYIAs CUJIa WHIYKIMUA. 3aKOH 3JEKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe ayiekTpuueckoe mosie. DJIEKTPOABMXKYIAS CHJIA WHIYKIMUA B
MIPOBOJIHUKE, IBHKYIIIEMCS TOCTYIATEILHO B OJHOPOHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAaMOWMHAYKIUH. OJEKTPOABMKYIIAs CHJa
CaMOMHYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTBhI, 3JICKTPOMArHUTHI, 3JICKTPOJBHUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUY MHIYKIIUU MAarHUTHOTO TMOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CHJIBI HMHAYKIUHM OT CKOPOCTH
W3MEHEHUSI MarHUTHOT'O ITIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pa3znes S. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KonebGarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoOJeOaHUSI.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMmnTyaa u ¢asza KojaeOaHU.
[Ipy»xuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux kKosieOanuid. [lpeBpaiieHue HHEPruvM NpPU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCaATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KoneOanusmu. dopmyna Tomcona. 3akoH CoOXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIeOaTEeTbHOM KOHTYDE.

[IpenacraBnenre 0  3aryxalommx  KojeOaHuWsX.  BBIHYKIeHHBIC
MexaHudeckue KosieOanus. Pe3onanc. BBIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJieOaHmsl.



[lepemennbiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO0 TOKAa. AMIUIUTYJHOE M ACHCTBYIOIIEE 3HAYECHHE CHUJIbI TOKA U
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKH TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs 3IEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU.

TexHuyeckue ycTpouCTBa M MPAKTUYECKOE MPUMEHEHHE: IEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TMPYKUHHBIN WM
MaTEeMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHM.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUYU AIEKTPOIEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MACCHI TPy3a.

UccnenoBanne mnepeMeHHOr0 TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. I[lepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHUSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B snexTpoMarHuTHO# BOJHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperims. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeJeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbI.

TexHuyeckre ycTpOMCTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJIbHbBIC
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE WM MEIUIIUHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Kone6mronieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue otpakeHus: 1 MpeTOMIICHHUS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KOJeOaHMUIA.



HccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)KCHHUE,
peIoMIICHHE, MOJIApr3aIs, Tudpakius, HHTepPepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OoHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeETOMJICHUS CBeTa. AOCONIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. LIger.

CoOuparomue W pacceuBaronme JuH3bl. ToHkas mnuH3a. DOKyCHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. [locTpoeHne n3o0pakeHHil B
coOMparoIUX U  pacceuBarOmMX JuH3aX. @opmylna TOHKOHW JIMH3BIL.
YBenuueHne, 1aBacMoe JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepeHius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBus HaOMOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp(EpECHIIMOHHOM
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. JudpakuuoHHas pemérka. YcCIoBUE HAOIIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus cera.

TexHUYEeCKHE YCTPOMCTBA M IPAKTUYECKOE NPUMEHECHHUE: OYKH, JIyIIa,
dboToanmapaT, MPOCKIIMOHHBIM arapar, MUKPOCKOII, TEJICCKOIl, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEMIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE U IIPEIOMIICHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipuzaiuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mMepenue nokasaresns npesoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenune nqucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. lloctynarsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJIMHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBsi3b Macchl C DSHEPrUed U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOB0OIU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrddekra. Ypapuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuueckue ycTpoWCTBA U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Csertonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOINIEHHE
(GOTOHOB TpU TIEpexoje aToMa C OJAHOTO YPOBHSI SHEPTrUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BonHoBbie cBoiicTBa yactull. Boanbl 1e bpoins. KopmyckynsipHo-
BOJIHOBOU AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JTa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol

Ha6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JTOKa3bIBAIOIIUE CIOXKHOCTb CTPOEHHs sapa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompepeneHuro  cocTaBa
paanoakTuBHOTO w3nMydeHus. CBoicTtBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue paagnoakTHBHOCTH HA KUBbIE OPTaHU3MBbI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hykinonnast moaens sipa [erizenoepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TMO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBsS3M HYKJIOHOB B sifpe. Anepubie cuibl. JlegekT Macchl sapa.

SnepHble peakunu. Jlenenre u CUHTE3 sI€Ep.

Anepnbiii peaktop. TepmosinepHbii cuaTe3. [IpoOiemMbl M MEPCIIEKTHUBEI
SICPHON SHEPreTUKH. DKOJOTHUYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoapl HaOIIONCHHS ¥ PETUCTPAIMH dJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M TMPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLIUX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamopHwie pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusam).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, SpKue 3BE3MbI, MIAHETbl, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA Kjacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCIIEA0BATEIBHOCTU. BHyTpEeHHEE CTpoeHue
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Bostonnu CoJHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u apuxenune CosHIA B
lanaktuke. Tumnbl rajakTuk. PaguoramakTuku W KBaszapbl. YUEpHBIE NBIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa606na. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Vyenuueckue nabnrooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W 3TUYECKOW cdepax IesATEeIbHOCTH 4YEIOBEKa, POJIb U MECTO
(GU3MKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pPOJib
¢dusndeckoii Teopur B GOPMHUPOBAHUHN TIPEIICTABICHUN O (PHU3NYECKON KapTHHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypCcaMM MAaTeMaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAY4YHOTO
MO3HAHUS: SIBICHWE, HAYYHBIM (aKT, TUIOTE3a, (PU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPECHHE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUYECKUE
byHKIINAN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIHUHU HA OCH KOOPJHHAT,



CJIIO)KEHUE BEKTOPOB, NPOM3BOJAHBIC AJIEMEHTApHBIX (PYHKIUN, MPU3HAKH
noI00MsI TPEYTOJIbHUKOB, OMpENeNieHUEe IUIOMIAd TIOCKUX (QUryp u oobéma
TeN.

buonocua: »nekrpuyeckue SIBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIE
IBYKEHUST B KUBOM MPUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOGHHE AaTOMOB M MOJEKYJ, KpPUCTAUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagua: wmarHuTHBIE TMOJIOCa 3€MJIM, 3aJ€XH MAarHUTHBIX PV,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHHIA.

Texnonocusi: NVMHUM DIIEKTpoOIlepeaad, TeHepaTop IEePEMEHHOTO TOKa,
ANIEKTPOJIBUTATENb, UHIIYKIIMOHHASL TI€Yb, pajap, paAuoNpPUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpOEKIMOHHBIN anmapar, BOJIOKOHHAsI OITHKA,
COJIHEYHAs Oarapes.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIINX JTNYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpeamera «Dusnkay
JIOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarommxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM POCCHUKCKOrO 0OIlIecTBa,
paclIMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKJAHCKOW  MO3MLIMH  OOYyYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHUYECKUX H
JNEMOKPATHYECKNUX LIEHHOCTEN;

TOTOBHOCTBh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aMMOJCHCTBOBATH C  COLUMAJIBHBIMM  MHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYECHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOI rpaXJaHCKON WJIECHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYACh Ha MOPAJIIBHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAss OCTETUKY HAYyYHOIO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IMuHbIM chepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun MU peanru30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
UTaHBbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U CamM0OOpa3OBaHUIO B
00nacTu GU3UKU HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUSI:



c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX TIPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBIICHHE JCUCTBUI B OKpY’Karolleil cpene Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBISITH IPOEKTHYIO UM HCCIEI0BATENbCKYIO
NeSTeIbHOCTh UHJIMBUIYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyallU3UpPOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICNIATh IEIN JCSITEIBPHOCTH, 3aJlaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbIX
(U3UYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS POOJIEMBI ¢ YUETOM aHali3a UMEIOIIUXCS
MaTepUalibHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBbHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJbTATOB MEJISIM, OIICHUBATh PUCKHU TTOCCACTBUM JICSITECIIHHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH PpabOTy B  YCIOBUAX PeEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHHUE MPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.
ba3oBble ncciaenoBarejabCcKue J1edCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
(bu3nUecKoil HayKu;

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOEKTHOMN
NEATCIbBHOCTH B 00JacTH  (U3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TIOMCKY  METOJIOB  peleHus 3agad  (U3UISCKOTO
COJICPKaHMS, TPUMEHECHHIO Pa3IMYHbBIX METOJIOB MO3HAHUS,

BIIAJICTh BUJAAMH JIEATCILHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHWS, €r0
WHTEPIpPETAINH, MPEeOOpPa30OBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3JaHUH YUCOHBIX MPOEKTOB B 00J1acTu (pU3UKH;

BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U M aKTyaJIHM3UpOBaTh 3a/ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl JOKA3aTelIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIIICHHUS,

aHAM3UPOBATh TIOJYUYCHHBICE B XOJI€ PEIICHUS 3aJaddl pPe3yJbTaThl,
KPUTHYECKH OIICHUBAaTh HX JOCTOBEPHOCTH, IIPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BaTEIHHOU
JESTEILHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIBIT;



yMEeTh TIEPEHOCUTh 3HaHUS MO (u3NKe B MPAKTHYECKYIO 00JacTh
KHU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAII0O HHPOpMAIIMK pa3IMYHBIX BUJIOB U (HOpM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIB30BaTh CcpelicTBa MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3alMOHHBIX 33Jla4 ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECypCcOCOEpEeKeHUsI, TPABOBbIX U ATHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/1aBaTh TEKCThl (PU3UUECKOTO COJEPKaHMsS B Pa3IMUHBIX (popMmaTax ¢
y9€TOM Ha3HaueHHs HWHOOPMAllMM U 1EJIGBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHMKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE 1eHCTBUS:

OCYIIECTBJISTH OOIIEHHEe Ha Yypokax (U3UKM H BO BHEYPOUHOUH
NEATEIBbHOCTH,

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

NOHUMAaTh W  HCHOJIb30BaThb  NPEUMYIIECTBA  KOMAaHJAHOW U
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy U METOJbI COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh poju ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaTh PE3yJIbTaThl
COBMECTHOU padoThI;

OIIEHMBAaTh KAa4€CTBO CBOETO BKJIaJa M KaXXJOr0 y4aCTHHKA KOMAaHIbl B
001Ut pe3yabTar 1Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPYECTBO ¥ BOOOPAKEHUE, OBITh MHUITMATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1elCTBUSA
Camoopranusanus:

CaMOCTOSTEIIbHO ~ OCYIIECTBIIATh IMO3HABATEIIbLHYIO JCSTEIHHOCTh B
obmactu (PU3MKKM W  aCTPOHOMHHM, BBISIBJIATH MPOOJEMbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIbHO COCTABJISIThH TUTAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/ay, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



pacmupsATb paMKh  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTCHU N,

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO IPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[IO03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEpIIIa€MbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, UX PE3YJIbTaTOB M
OCHOBAHUI;

UCIIOJIb30BaTh TPUEMBI pedIeKCHH I OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce nocTrkeHUsT TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I YpPOBHSA CpeaHero oOmiero obOpa3oBaHUS Yy OOyYarOIIMUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIIJICKT, MIPEITOJIar A0 TITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

HMOITMOHAIBHOE COCTOSTHUE, BHJETh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM C(ephl, OBITh YBEPEHHBIM B ceO€;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CAaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
OMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIOIIEH CTPEMJICHHE K JOCTHKEHUIO TEIH
U yCrexXy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH UCXOMS U3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBLHOE
COCTOSIHME JPYTMX, YyUYWATHIBaTh €ro TMPU OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JIOJbMHU, 3a00TUTHCA, TIPOSIBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oGyuenuss B 10 kiiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHHIHA:



JIEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOM JCSATEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS] H3YyYEHHBIX (PU3NYECKUX MOJEei:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN a3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW W TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPHU pelieHuU HU3NUEeCKUX 3a/1a4;

pacrio3HaBaTh (U3WYECKHE SBJICHUSA (MPOIECChl) M OOBICHATh HX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJIHOE TAJEHUE TeJ, JBM)XEHHE IO
OKPYXXKHOCTH, WHEpIHUs, B3aumojencTsue Tten, auddysus, OpoyHOBCKOE
JBWYKEHUE, CTPOCHUE KUJKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXJICHUH), TEIUIOBOE PaBHOBECHE, MCIApEHUE, KOHICHCAIIHS,
IUTABJICHUE, KPUCTAJUIM3AllMs, KHUIIEHHE, BIAXXHOCTh BO3/1YyXa, IIOBBIIICHUE
JABJICHUSl Ta3a TPU €ro HArpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napamMeTpaMu COCTOSHUSI Ta3a B HM3OIpolleccax, dJIEKTpHU3alus Ted,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MyTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tela, Cuia,
UMITyJIbC ~ Tela, KUHETHYecKass  dJHeprusi, IMOTCHIMaJbHAs  DHEPIHs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICT HMCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUCHUS U
€MHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIIUUYUHY
C IPYTUMH BEIMUYMHAMH,

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEJ W TEIJIOBBIC SIBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO TIBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHas CKOPOCTh MOJIEKYJ, KOJUYECTBO TEILJIOTHI, BHYTPEHHSSA
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENS; TPU ONMUCAHWW TPABUJIIBHO TPAKTOBATh (PU3UUYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX O0003HAUCHUS W EJUHUIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUMHAM;

OMKCHIBATH  HM3YUYCHHBIE  JJIEKTPUYECKHE CBOMCTBAa  BEIIECTBA W
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJBb3Ysl (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TM0JIs1, TOTEHIINAT,
Pa3HOCTh TOTEHIMAJIOB; MPHU OMUCAHWW TPABUIBHO TPAKTOBATh (U3UUECKHUI
CMBICJI HCTIOJBb3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W EIWHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYyTUMHU
BEITMYNHAMU;

aHAMM3UpOBaTh  (U3UYECKHME TPOIECChI W  SIBICHUS, HCHIOIB3YS
¢u3nuecKrue 3aKOHBI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, |, 11 u Il
3akoHbl HpBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPIHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOEHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b CPEIHEH KUHETUYECKOW DHEPTUU
TETJIOBOTO JIBI)KEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIEpaTypoid, TEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHUS DJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
MIPU 3TOM Pa3INvaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIPKEHHE U YCIOBHSI (TPaHUILBI, 00JIACTH) TPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC MPUHIUIIBI JIEHCTBUS MAIlMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auvarh YCIOBHUS UX O€30MaCHOrO MCIOJIb30BaHUS
B MTOBCETHEBHOM YKU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUM, MPU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISITh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUUHH,
Opyd STOM BBIOMpPATh ONTUMAIBHBIA CHOCOO H3MEPEHHS U MCIOJb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEJIUYMHAMHU C
UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCHpOBaTh PE3yJIbTATHl MOJYYCHHONW 3aBUCUMOCTH (PU3UYECKUX BEJIUYHMH B
BU/JIe TaONIUII U TpaUKOB, A€NIaTh BEIBOJBI IO pe3yIbTaTaM UCCIIeI0BaHMUS,

coOmro/1aTh mpaBuia 0€30MacHOro TPpy/la P MPOBEJICHUU UCCIIEIOBAaHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTa, Y4EOHO-UCCIEI0BATENbCKON U MPOEKTHOMN
NESATEIBHOCTH €  HCIOJb30BAHMEM  U3MEPHUTENIbHBIX  YCTPOUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemarh pacu€THhIE 3aJadd C SBHO 3aJaHHONW (PU3UYECKONW MOJIEINbIO,
UCTIOJIb3Ys] (PU3MUYECKHE 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHajgu3a YCIIOBUS
3a/1auyd BBHIOUPATh (U3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYUHBI U
dbopmMybl, HEOOXOIUMBIE ISl €€ pellleHUs, TPOBOAUTh PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUUHBI;

penarhb KaueCTBEHHbIE 3a/lauu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUYHMBYIO LIETIOYKY PACCYXKIEHUN C OMOPON HAa M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHUS;

UCIIOJIb30BaTh ~ TPH  pEHICHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
UH(GOPMAITMOHHBIE ~ TEXHOJOTUUM  JUIsi  TIOWCKAa, CTPYKTYPHUPOBAHUSI,
UHTEpNpETallid W  TPEJCTaBlICHUS y4eOHOM ©  Hay4YHO-TIOMYJISIPHOMN
uHboOpMAaIIMK, TIOJYYCHHOW W3 PaA3IMYHBIX HMCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBATh MOJyYyaeMyto HH(POpMaIIHIO;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKHX M 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEro MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS O (U3UKE B TTOBCEIHEBHOM KU3HU
Uit obecrieueHuss O€30MacHOCTH TpH  oOpalieHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHEHUS 37J0POBBS U COOIIOJICHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTth B TPYIIE C BBIIOJIHCHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PA0OTy TPYMIBI, PAMMOHAIBLHO PACHpPEACNsITh O0S3aHHOCTH U
IJIAHUPOBATh JICATEIBHOCTh B  HECTAHJAPTHBIX CUTYyaIlUsiX, aJCKBATHO
OIICHWBATh BKJIQJ KaXIOTO W3 YYaCTHUKOB TPYyNNbl B  PEIICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konmy oGyuenuss B 11 kijiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMEHHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAYyYHOW KapTUHBI MUPA, B PAa3BUTHUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFOJEU, LIEJTOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUYECKUX MOJICIICH:
TOYEYHBIN SJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI MCTOYHUK CBETa,
gliepHasi MOJEJIb aTOMa, HYKJIOHHAs MOJeldb aTOMHOTO Sipa MNpU pEUICHUU
bu3nueckux 3aaay;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKas
IPOBOJUMOCTbH, TEIUIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JICHCTBUS TOKa,
B3aMMOJICUCTBHE  MAarHUTOB, JJCKTPOMArHUTHAs  WHAYKIUS, JelcTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM U JBIDKYIIMICS —3apsj,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHtns, TuPpaKkIus U NOIIpU3aLUs
CBeTa, Iucrepcus cBeta, poTtodniekrpudeckuit agdext (pororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOTO CIEKTpa aromMa BOJOpoOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3NIMUYHBIX  Cpel) H
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIB3Y (PU3NYECKUE BEIIUYUHBI:
ANIEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs CuUa, pabdoTa
TOKa, WHIYKIMS MarHUTHOrO TOJs, cuja Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ] U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSTHUE M ONTUYECKas CUja JIMH3bI, IPU OMUCAHUU MPABUIILHO TPAKTOBATH
(bu3HUECKUIl CMBICI UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EIUMHUIBI,
yKa3blBaTh (HOPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYUHAMY,

OMHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHUS U TMPOIECCHI, HCIOIB3YS
¢du3ruecKre BEIMYHUHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMIYJIhC (POTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYI (U3MYECKYIO BEIUYUHY C JPYTUMH
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UYECKON BEIIMYNHBI,

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl W  SIBIICHUSA, HCIOIB3YS
du3nuecKkre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATEIHLHOTO U
napaJiieIbHOTO COEAMHEHUS] MPOBOAHUKOB, 3akoH JIxoyns—Jlenna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIUU, 3aKOH MPSAMOJUHEHHOTO pPaCHpOCTPaHEHUS
CBETA, 3aKOHBI OTPAKECHHUS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, yYpAaBHECHHE
OiinmreriHa st GoTodddexTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
HUMITYJIbCa, 3aKOH COXPAHEHMsS DJICKTPUUECKOTO 3apsija, 3aKOH COXPaHCHHS
MacCOBOTO YHUCIIa, MOCTYyIaThl bopa, 3aKOH pagloakTUBHOTO pacnajia, mpyu STOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTEeMaTU4YECKOe
BBIPOKEHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;

OTpeNeNnsaTh HampaBlieHWe BEKTOpa WHAYKIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATH IKCIEPUMEHTHI TIO0 MCCICIOBAHUIO (PU3UYECKUX SIBICHUMA H
MIPOIIECCOB C HMCIOJBb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHWMS, MPOBOIUTEH OMBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE MU3MEPCHHsI (PU3NICCKUX BEIUYHH,
Opd 3TOM BBIOMpATh ONTHMAIBHBIA CIHOCOO HM3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3yIbTaThl IOMYUYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEIUYUH B BUC TAOIUI[ U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cOOIOIaTh TpaBmiIa OE30MMACHOTO TPyIa IIPH MPOBEICHUHN HCCIICTOBaHUI
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIeOBATEILCKON U MPOCKTHON
JICATENIBHOCTH  C  WCTOJB30BAaHMEM  W3MEPHUTEIBHBIX  YCTPOHCTB U
71a00paTOPHOTO 00OPYAOBAHNS,

pemaTrh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3UYECKONW MOJIEINbIO,
UCIIOJIb3YsS] (PU3MYECKHE 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHaju3a YCIIOBUS
3a/lauyd BBHIOUpPATh (U3UYECKYI0 MOJEIb, BBIACIATh (DPU3NYECKUE BEIMYMHBI U
dbopmMybl, HEOOXOIUMBIE 711 €€ PEIIeHUs], TPOBOJUTH PAaCUEThl U OIEHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKOM BEITMUMHBI;

penarhb KaueCTBEHHbIE 3a/1auu: BBICTPaUBaTh JIOTUYECKH
HEMPOTUBOPEUYHUBYIO 1IETIOUYKY PACCYXKIEHUN C OMOPON HAa M3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ MPH  pElIeHWH  y4uyeOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE  TEXHOJOTUM  JUIsi  TIOMCKA,  CTPYKTYPUPOBaHWS,
UHTEpNpETallid W  TPEJCTaBlIeHUs y4eOHOM ©  Hay4YHO-TIOMYJISIPHOMN
uHboOpMaIlMK, TOJYYCHHOW U3 PaA3JIMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJydYaeMyto HHPOPMAIIUIO;

OOBSACHATh TPHUHIUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHHUYECKUX
YCTPOWCTB, pa3iuyaTh yCJIOBUS WX 0€30MacHOr0 HWCIOJIb30BAaHUS B
IMOBCEIHEBHOM KM3HU;

NPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MTPOLIECCOB OKPY’KAIOIIETO MUpPa, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 0 (U3UKE B TIOBCEIHEBHON KU3HU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 37I0POBBS U COOIIOJICHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYIKAIOIIEH Cpejie;

paboTaTth B TPYIIE C BBIIOJHECHHEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAUOHATBHO PaCHpenessiTh OOS3aHHOCTH H
IUTAHUPOBAaTh  JICATEIBHOCTh B  HECTAHIAAPTHBIX CHUTYaIlUAX, aJICKBaTHO
OIICHWBATh BKJIQJ KaXJOTO U3 YYaCTHUKOB TPYNIbI B  PEIHICHUE
paccMaTprBaeMou POOJIEMEL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IO3HAHUSA
11 ®usrka 1 METOBI 5 bubmuoreka [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kuniemarika > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXDAHEHHS B 6 1 1 bubnnoreka [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoOBBI
31 MOJIEKYJISIPHO- 9 1 bu6bnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun
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3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOANHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edso00.ru/7f41bf72
IEPEXOJIBI
Uroro no pazgeny 24

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN
42 JJIEKTPUYECKHUM TOK. 12 bubnuorexa [JOK
' Toku B pa3iuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
» Msxumes . 4., Byxosues b.b., Corckuii H.H. non penakiueit [lapdentseBoit
H.A. ®usuka. 10 knacc. YueOHuk. bazoBslii 1 yriyOn€HHbIN ypOBHU

M: Ilpocsemenue 2023 r.
METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA
[Tporpamma kypca duszuku aiist 10—11 knaccos. bazoBsiit ypoBeHs (aBTop B.
A. KacpsHOB)

YMK «®usuka. 10 knacc. ba3oBelil ypoOBEHb»

1. ®usuka. 10 knacc. ba3oBblil ypoBEeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsHOB).

2. ®uzuka. 10 kiacc. bazoBsiil ypoBeHb. MeTtonuueckoe nocodue (aBrop B.
A. KacbsiHOB).

3. ®uzuka. 10—11 knaccsl. ba3oBsiii ypoBeHb. TeTpaab ais 1a00paTOpHBIX
pabor (aBTopsl B. A. KacesiHoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. ba3oslii ypoBenb. Kommnekr tetpanen ams
KOHTPOJIBLHBIX paboT (aBTop B. A. KacbsiHOB)

5. ®usuka. 10 knace. Jlunaktuueckue KkapTouku-3agaHus (aBTopsl M. A.
VYmaxkos, K. M. Yiakos).

YMK «®wuszuka. 11 knacc. ba3oBblil ypoBEHb»

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHUK C JIEKTPOHHBIM
npuinoxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knace. ba3osiii ypoBenb. Meroanueckoe nocodue (aBrop B.
A. KacbsHOB).

3. ®uzuka. 10—11 knaccsl. ba3oBsiil ypoBeHb. TeTpaab A 1a00paTOPHBIX
pabort (aBTopsl B. A. KacbsHos, B. A. KopoBun).

4. ®usuka. 10—11 kmaccel. ba3zoBbiii ypoBeHb. KoMIIEKT TE€Tpaaen s



KOHTPOJBHBIX paboT (aBTophl B. A. Kacesraos, U. B. Urpsimios).
5. ®@usuka. 11 knacc. Jluaktnueckue KapTouku-3aganus (aBTopel M. A.

VYmakos, K. M. Yakos).

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1 http://nsportal.ru - coranbHas ceTh pabOTHUKOB 00pa30BaHMSI.

2 http://markx.narod.ru/pic/ - ¢usuka B 1mKoJIE.

3 http://festival.1september.ru/articles/ - ¢hecTrBanb negarornyeckux uiack
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit s yuureneid GU3NKKA U UX YICHUKOB.

5 http://www.physics.ru/ - matepuansl o Gpusmke.

6 www . ege .edu.ru - uapopmarroHHsi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomnekius LIOPoB
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