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| MOSICHUTEJILHAS 3ATIMCKA
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IporpamMa nmo ¢usuke 6az0BOro ypoBHs Ha YpPOBHE CpefHEro ofmero oOpa3oBaHus
paspaboTasa Ha OCHOBE NONOKeHHH W TpeboBaHMH K pe3ysbTaTaM OCBOEHHMS OCHOBHOM
‘'obpaszoBarenbHOM 1mporpamMmbl, mpeacraBieHHRX B PI'OC COO, a Ttake ¢ yuérom
denepansHoii paboueil mporpaMMsl BOCIMTAHUS M KOHLEMUMM TpenogaBaHus yd4eOHOro
npeaMera  «Pusuka» B o0pasoBaTenpHbIX opraHu3anuAax Poccuiickoit  Penepauu,
peaH3yIOIHX OCHOBHBIE 00pa30BaTebHbIE IPOrPaMMBL

ConepxaHde NporpaMmel 1Mo (U3HKE HANpaBJICHO Ha (POPMHPOBAHHE €CTECTBEHHO-
HayyHO# KapTHHBI Mupa oOyuarommxcs 10-11 kiaccos npu o0ydeHud ux Qusuxe Ha 6a3080M
YPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOrO noaxoaa. [lporpamMma no ¢usuke cooTBETCTBYET
tpeboBanuaM PI'OC COO k miaHUpyeMbIM JHHHOCTHBIM, IIPCIMETHHIM M METANpPeAMETHBIM
pesyneTataM OOYUYEHMs, & TAIOKE YUHTBIBACT HEOOXOMMMOCTh PEANHM3aINM MEXIPEIMETHBIX
cBa3cH QU3UKM C €CTECTBCHHO-HAaydHbIMU yuyeOHbIMM TipeaMeramu. B Hell ompenensorcs
OCHOBHBIE LIE/TH M3ydYeHHs PU3MKY HA YPOBHE CPEIHEro OOMIEro 0OPa30BAHMSA, IUIAHHPYEMbIE
pE3yNbTaTBl OCBOCHHMS Kypca OM3HKM JMYHOCTHBIC, MCTANPEAMETHBIC, IPEAMETHBIE (Ha
6a30BOM ypOBHE).

ITporpamma no ¢usuke BkIIOYaLT:

e [UIaHHpYEMBIC PE3YJIbTAThl OCBOCHHS Kypca ¢u3uky Ha 6a30BOM YPOBHE, B TOM YHCJIE

NPEIMETHBIC PE3YJIbTAThI IO TOfaM 00YYCHHMS,

e coxepxaHue yuebHoro npenmMera « PH3HKa» MO rofaM o0ydeH .

®u3uka Kak Hayka o Haunboee o01IMX 3aKoOHaX MPUPObI, BRICTYTIAA B KA9€CTBE YIEOHOIO
NpeaMeTa B LIKOJIE, BHOCHT CYIIECTBEHHBIH BKIaJA B CHCTEMY 3HaHWIl 00 OKPYXaroUieM MHDE.
[lixoneHelii Kypc (U3MKH — CHCTEMOOODa3yIOIMA ANS E€CTECTBEHHO-HAYUYHBIX YHEOHBIX
NPECIMETOB, TOCKOBKY (DH3UYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB M ABJICHHIA, U3y 9aeMBIX
xumuell, 6uonorueii, ¢usnyeckoit reorpadueit B acrpoHomueii. Mcrons3oBanue W aKTHBHOE
NpUMEHEHHE (U3MYCCKUX 3HAHHH OMpeAensieT XapakTep M pPasBATHE Pa3HOOOPa3HBIX
TEXHONOTUH B cdepe JHEPreTUKH, TPAHCIOPTA, OCBOCHUSA KOCMOCA, TIOMYYEHHMS HOBBIX
MaTepuanos C 3aJaHHBIMH CBOMCTBaMHU U ApyruX. Y3ydeHue (PpM3MKNA BHOCUT OCHOBHOM BKJIaj B
dopmupoBanue ECTECTBEHHO-HAY4HOH KapTHHbI Mupa o0yuaroumwxcs, B popMUpOBaHIE YMEHUI
TIPUMEHSTH Hay9HbIN MECTOJ| O3HAHUS NTPH BHIMTOJHEHHH HMH YYeOHBIX HCCIIEIOBAHHIH.

B ocHOBY Kypca Qu3nku Anst ypoBHS CpefHEro o0ero o0pa3oBaHus MOJI0XKEH Psl HIEH,
KOTOpbIE MOXKHO pacCMaTpUBaTh KaK MPHHIMIIL! €70 TOCTPOSHHS.

Hoes yerocmnocmu. B COOTBETCTBHH C HEH KypC SBASETCA NOTUYECKH 3aBEPIIEHHBIM, OH
COIEPKHUT MaTepHall M3 BCEX Pa3ZcioB (M3MKHU, BKIIOYAET KAK BOIMPOCHI KJIACCHYECKOH, TaKk H
COBPEMEHHOH (Pu3HKH.

Hoes cenepanuzayuu. B coOTBETCTBHM C HEH MaTepran Kypca ¢usuku o0beHHEH BOKPYT
¢usnyeckux Tteopuil. Benymmm B kypce sBusercs (OPMHPOBAaHME TPEACTABICHHI O
CTPYKTYPHBIX YPOBHSX MATEPHH, BEIIECTBE U MOJIE.

Hoesn eymanumapusayuu. E€ peamy3anys MpeAioNaraeT HCIIOIb30BAHUE T'YMAHUTAPHOTO
noTeHuuana Qu3N4ecKoH HayKH, OCMBICIICHHE CBA3M Pa3BUTHA (M3UKH C Pa3BUTHEM OOIECTBA,
a TaKoKe ¢ MAPOBO33PEHYECKUMH, HPABCTBEHHBIMU M IKOJIOIHYECKUMU nipobiemamu.

Hoes npuxnadnoii nanpasnennocmu. Kypce GU3nKy perionaraeT 3HaKOMCTBO ¢ INMPOKHM
KPYI'OM TEXHHYECKHX H TEXHONOMMUECKUX NTPHIOKEHHI N3YYESHHBIX TCOPHIA M 3aKOHOB.

Hoes sxonoeusayuu peanusyercsi TMOCPEICTBOM BBEACHHS DJIEMEHTOB CONCPIKAHMSA,
NOCBSIIEHHBIX JKOJIOTHYECKMM TIPoOJicMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHBI C Pa3sBHTHEM




TEXHHMKH M TEXHOJOTHH, a Takke 00CYyXIeHHUA IIpodieM palMOHANBHOI0 TPUPOONONL30BAHUS H
3KOJIOrHYECKO#H 6E30MacHOCTH.

CTepKHEBBIMH 3JIEMCHTaMH Kypca (U3UKH HA YPOBHE CpEOHEro obmiero obpa3oBaHus
ABNAOTCH  r3uveckie Teopud (popMmupoBaHHE NPEACTABICHUN O CTPYKTYpe MOCTPOEHUS
¢u3uveckoil Teopuu, poiH (YHIAMCHTANBHBIX 3aKOHOB W NPHHLMUIIOB B COBPEMEHHBIX
OpEeaCTaBACHHAX O MPUPOZAE, FPaHHLAX MPUMEHUMOCTH TEOPHIi, Ui ONMUCAHUA E€CTECTBEHHO-
HAYYHBIX SBJICHUI U POLIECCOB).

CHCTEMHO-AESTETHLHOCTHBIH TIOAXON B Kypce (H3HKH peas3yeTcs MPexIe BCETO 3a CUET
OpraHM3alii IKCHEPUMEHTAIBHOM JeATeNnbHOCTH oOyuarommxcs. J{ns 6a3oBoro ypoBHs Kypca
$H3MKH — 3TO HCMOJIB30BaHUE CHCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB H
aaboparopubix paboT, KoTOpbie B mporpamme mno ¢usuke obwpenuHeHs! B obmmii Crimcok
YYEHHYECKHX MpAKTHUeCKUX paboT. BriaeneHue B yka3zaHHOM nepedHe JabopaTtopHsIX pabor,
MPOBOIMMBIX JUIi KOHTPONS ¥ OLEHKH, OCYIIECTBISETCS YyYacTHMKaMu 00pa3oBaTeNnbHOTO
mpoliecca MCXO0As U3 0COOCHHOCTEH TUIaHMpOBaHUs M OCHallieHUs kabuHera Qusniu. Ilpu sTom
obecricunBacTCsA OBJIAACHUE OOYYAIOUIMMHICA YMEHHMSAMH IIPOBOJUTh KOCBEHHBIC H3MEpPEHU,
HCCIICIOBAHMS 3aBUCHMOCTEH (M3MUECKUX BEIMYMH M TOCTAHOBKY OIBITOB MO HPOBEPKE
MPEUI0KEHHbBIX THTIOTES.

boJbiioe BHUMAHKWE YIENACTCH PEHICHUIO PACYETHBIX W KAYECTBEHHBIX 3aja4. lIpu sTom
JUIS PacuETHBIX 3a7iad MPUOPUTETOM ABJIAIOTCA 3ala4yM C ABHO 3afaHHOH (H3MYEeCKOH MOJEIbIO,
NO3BOJIAIONIHE NPUMEHATh HM3YYCHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK H3 ONHOTO pasnena
Kypca, TaK d HHTErPUpPYS 3HAHUA W3 Pa3HBIX pas3fesnoB. JIf KaueCTBEHHbIX 3aaq MPUOPUTETOM
ABJAIOTCA 3aJaHusi HAa OOBACHEHHWE NpOTEKaHus QHU3MYCCKUX NBJICHMHA M MPOLIECCOB B
OKpYXXaloieH u3Hu, Tpedyroumme BbiOOpa ¢m3nueckoil Mouenw AN CHTYALMH IPAKTHKO-
OPHEHTHPOBAHHOIO XapaKkTepa.

B coorserctBur ¢ TpedoBanusmMH PI'OC COO x MaTepHanbHO-TEXHHYECKOMY
obecneuenmio yuebuoro mnporecca 0a30Bbiii ypoBeHb Kypca (M3WKH Ha YPOBHE CpPEIHEro
obmiero 0Opa3oBaHUs JOJDKEH W3Y4aThCs B YCIOBHAX NPEIMETHOro KabmHera QM3MKM WK B
YCIIOBHSX HHTETPUPOBAHHOTO KaOHHETA MPEAMETOB ECTECTBEHHO-HAYYHOIO MKiIa. B kabunere
$n3uxy 1o/wKHO OGBITE HeOOX0MMOE NabopaTOpHOE 00OPYAOBAHHUE JUIA BHINOJIHEHUS YKA3AHHBIX
B mnporpaMMmMe IO (U3NKE YUYCHHYECKHX TIPAKTUYECKHX paboT M  JIEMOHCTPALIOHHOE
o6opyoBanue. '

JIleMoHCTpalMOHHOE 00OpynoBaHUE GOPMHPYETCS B COOTBETCTBUH C HPUHIUIIOM
MHHUMAJILHOM OCTATOYHOCTH U 00ECTIEYNBaET MOCTAHOBKY NMEPEYMCICHHBIX B MPOTPaMMe [0
¢u3HKe KIIOYEBBIX JEMOHCTpauuMii A HCCHCAOBAHHS M3YYacMbIX SABJCHMH H IIPOLIECCOB,
IMITAPHIECKIX W (YHIAMEHTANBHBIX 3aKOHOB, UX TEXHWUECKUX TIPUMEHEHHIA.

JlabopaTopHoe o0opynoBaHHE AN YYCHWYECKHX ITPAKTHUECKHX paboTt dopmupyercs B
BHJI€ TEMaTHYECKMX KOMIUIEKTOB M OO€clieunBaeTCs B Pacyére OAHOIO KOMIUIEKTa Ha JBYX
obyqarommuxcsa. TemaTtmdeckue KOMIUIEKTHI JIaDOpaTOpHOro o0OpyHOBaHMS HOJDKHBI ObITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHWH aHANIOTOBBIX M LH(POBBIX NpHOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPHTEJIBHBIX CHCTEM B BHIC IM(POBBIX Ta00paTOpPHii.

OCHOBHBIMH LIEISIMH U3Y4YECHHA QU3HKH B 001eM 00pa30BaHUH SBIISIOTCA:

e ¢dopMHUpOBaHHE HMHTEpPECA M CTPEMICHHS OOYHaIOIMXCSH K HAyYHOMY H3Y4CHHIO

IPHPOLBI, PA3BHTHE UX HHTEIUIEKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEIA;
® pa3BHTHE TIPEICTaBJICHUH O HAYYHOM METOJle MO3HaHMsA H  (POpMUpPOBaHUE
HCCIIEIOBATENIHCKOTO OTHOIICHHS K OKPYKAIOIIUM ABJICHUSAM; .




e (opMIpoBaHHE HAYIHOTO MHPOBO33PEHMS KaK pe3yJibTata M3YUSHHS OCHOB CTPOCHHS
MaTepHH B QYHAAMEHTAILHBIX 33KOHOB (H3HKH;

e (dopMupoBaHHe YMEHUI OOBACHATHL ABIICHUS C UCIIONH30BAHHEM (PH3MYCCKUX 3HAHHI U
HAyYHBIX JOKA3aTCNbCTR;

e (QopMupoBaHHE NPEACTABICHUH O POJIM (PU3UKH JUIS Pa3BUTHA APYTHX €CTECTBEHHBIX
HAayK, TEXHHKY U TEXHOIIOTHH.

JlocTikeHHe 3THX IHeneH obecneuMBacTCd PEIICHHEM CIEAYIOUMX 3a1a4 B IPOLECCE

H3yUcHUSA Kypca Pusnku Ha ypoBHE cpenHero odmero o0pa3oBanus:

e MpHOOpETEHHE CUCTEMBI 3HAHMH 00 OOLIX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHUSX, BKIII0Yas MEXaHUKY, MOJIEKYJISIPHYIO H3NKY, INEKTPOAHHAMHKY, KBAHTOBYIO
$U3UKY U 3IEMEHTBI aCTPOPHIUKH;

e (GQopMUpOBaHHE YMEHMHA TWPUMEHATH TEOPETHUCCKHE 3HAHMSA Al OObACHEHMA
¢u3HYECKUX SBICHMI B NPHPOAE W U NPHHATHA TNPAKTHYECKMX DpeEIeHM B
NOBCEIHEBHOM KHM3HU, (

® OCBOCHME CMOCODOB pEHICHHA pPa3iMYHBIX 33JaY C SBHO 334aHHON (H3HMYECKOM
MOJIEJIbIO, 3a7ad, [OAPa3yMEBAIOLIMX CaMOCTOSTENBHOEC co3faHue QH3uuecKoi
MOJIENTH, al€KBATHOH YCIOBHAM 3aa4H,

® nOHMMAaHHE (U3MYECKUX OCHOB U MPHUHIMUNOB ACHCTBHSA TEXHHYECKHX YCTPOHCTB M
TEXHONOTHYECKUX MPOLUECCOB, HX BIMAHHSA Ha OKPY>KaIOIIYIO CPEny;

® OBJAJICHHE METOJAMHU CaMOCTOSATENHHOIO ILTAHUPOBAHKSA W NpPOBEACHMS (PU3HMUECKHX
JKCIIEPMMEHTOB, aHalnuW3a H  UHTEpIpeTalHd  HH(OPMAIMH,  OmNpele/icHUs
JOCTOBEPHOCTH IIOJTy 9EHHOT'O PE3YIbTaTa;

® CO3JAHHE YCIIOBHH IS PasBUTHA YMEHUH IIPOEKTHO-HCCIACAOBATENbCKOM, TBOPIECKOM
JAEATENBHOCTH.

Ha m3yuenne ¢msuxm (6a30Bbiii ypOBEHb) Ha ypoBHE cpemHero obmero obpasoBanus
orBomurca 136 yacos: B 10 xiacce — 68 wacos (2 waca B Hexemo), B 11 kmacce — 68 gacos (2
9aCca B HEHCIO).

IMpennaraemsiii B iporpamMMe No QU3KKe nepeycHs 1ab0paTOPHBIX U NPAKTHIECKHX paboT
ABJISCTCH PEKOMCHIOBAHHBIM, YYHTENb JAchacT BHIOOp npoBencHus J1abopaTopHeix paboT H
OfILITOB c yIETOM HHIUBULY AJTbHBIX 0COOCHHOCTEH 00y4aromxcs.




COJAEP)XAHUE OBYYEHHUSA
10 KJIACC

Paiznen 1. ®u3nKa 1 MeTOAbI HAYYHOTO MO3HAHHS
Pusnka — Hayka o npupose. HaydHeie MeTonpl MO3HaHHA OKpYyXKawoimero mupa. Poms
3KCIIEPUMEHTA U TEOPHH B MPOLIECCE MO3HAHMA MPUPOJbL. DKCIIEPUMEHT B (PHU3HKE.
MopenupoBanue pusnuecKux ABICHUH KU mponeccoB. Hayursie runoressl. Ouszmueckue
3aKOHBI ¥ TeopuH. | paHuIIbI MPUMEHUMOCTH PU3HYECKHX 3aKOHOB. [IpHHIMIT COOTBETCTBHS.
Poms u mecto ¢usmku B (GOpMHMPOBAHHH COBPEMEHHOH HaydHON KapTHHBI MHpa, B
MPaKTHYECKON ACATENHLHOCTH JIOACH.
Jlemoncmpayuu
AHatoroBbie ¥ HHQPOBBIE HIMEPHTENbHBIC TPHOOPHI, KOMIBIOTEPHBIC JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanugeckoe aBwkeHue. OTHOCHTENbHOCTh MEXaHWYECKOro IBwkeHus. Cucrema
otcuéra. Tpaekropus.

Iepemenienne, CKOpOCTh (CPEMHAA CKOPOCTh, MTHOBEHHAsh CKOPOCTb) M YCKOPEHME
MaTEpUaNbHON TOYKM, HX ITPOEKLMH HAa OCH CHCTEMBI KOOpAHHAT. CIOKECHUE IEpEeMEINCHMI 1
CIIO’KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPDEHHOE NMPAMONMHEHHOE ABWkeHue. ['paduku 3aBHCHMOCTH
KOOPAHHAT, CKOPOCTH, YCKOPEHHS, Iy TH ¥ NEPEMEIICHNS MATCPHATLHOH TOUKH OT BPEMEHH.

CBoOoaHoe nagenue. Y CKOpPEHHE CBOOOAHOTO NANCHHUA.

KpusonuHelHoe fBWKEHHE. J[BMOKEHME MaTepHanbHOH TOYKH MO OKDPYXHOCTH C
NOCTOSIHHOH 110 MOAYJNIO CKOPOCTBIO. YT/IOBas CKOPOCTh, NHHEHHast ckopocTh. llepwonx u
yacToTa O0pameHus. LIEHTpOCTpeMHUTENBHOE YCKOPEHHE.

TexHuueckue YCTpPOMCTBA H MPAaKTHYECKOE TMPHMECHEHHWE. CIHIOMETD, IBIDKEHHE
CHapAOB, LICTIHBIC ¥ PEMEHHBIE NEPEIATH.

Lemorncmpayuu

Mozenb cucTEMBI OTCUETA, HLIFOCTPALIMA KHHEMAaTHYECKHX XapaKTEPHCTHK IBIDKCHHS.

[peobpa3osanue ABWKCHNUMU C HCHIOMH30BAHMEM POCTBIX MEXAHH3MOB.

[Tagenue Ten B BO3AyXe H B Pa3pekEHHOM MPOCTPAHCTBE.

HalmoneHue ABIDKCHUSA Tena, OPOMICHHOr0 NOJ YIJIOM K TOPH30HTY M TOPH3OHTAIIBHO.

Hsmepenne ycKopeHUs CBOOOIHOTO MaCHUS.

HarmpaBiieHre CKOPOCTH MpH ABIDKECHHH 10 OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopruie pabomui

H3ydyeHne HepaBHOMEPHOTO ABYDKEHUSA C LIENBIO OMPENCSICHHS MTHOBEHHOH CKOPOCTH.

HccnenoBanue  COOTHOmIEHMS ~ MEXAY  NyTAMH, TPOHIACHHBIMH  TEJIOM 34
NOCJICIOBATENbHBIE DPaBHBIC IPOMEKYTKH BPEMEHH IIPH PaBHOYCKOPEHHOM IBMXKCHHHM C
Ha4aJbHOM CKOPOCTBIO, PaBHOI HYIIO.

H3yyeHue IBIKECHHS 1IaPHKA B BA3IKOH KHIKOCTH.

H3yyeHne ABIKEHHS TeNa, GPOLIEHHOr0O FOPU30HTAIBHO.

Tema 2. /Junamuka

TIpuntn orHocuTensHocTH I"anunes. Tlepsoiii 3akon HeroTona. HepLHAaNbHbIE CHCTEMBI
o1CuéTa.




Macca Tena. Cuna. IlpuHumn cynepnosuian cun. Bropo#t 3akon Hsetotona s
MaTepuayibHOM TOUKH. TpeTuii 3axkoH Hpi0TOHA 1U14 MaTEpHANTBHBIX TOYCK.

3akoH BceMHpHOTO TaroTeHns. Cuna TshxecTd. [lepsas kocMuueckas CKOPOCT.

Cuna ynpyroctu. 3axon I'yka. Bec Tena.

Tpenue. Bunpl Tpenus (nokod, cxonbxeHus, kaueHus). Cuna tpenms. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbXKCHHSA U cHia TpeHud nokos. Koadduument tperus. Cuiia cOnpoTHBICHNS
MPH JBWO)KEHHH TENa B XKUAKOCTH HIH rase.

IoctynarensHOE ¥ BpalaTenbHOE ABIDKEHIE a0COMOTHO TBEPAOTO TEA.

MOMEHT CHIBI OTHOCUTCIBHO OCH BpamieHws. [lnedo cunmsl. YCIOBHS paBHOBECHS
TBEPIOTO TENA.

Texuuueckue ycTpoHCTBa M TNPAKTHYECKOE NPHMECHEHHE. HONUIWIHHKH, [ABIKCHHE
HCKYCCTBEHHBIX CITy THHKOB.

Llemoncmpayuu

SABnenne HHEPUNH.

CpaBHeHue Mace B3aMMOJICHCTBYIOIIMX TEJL.

Bropoii 3axon HeloTona.

Hsmepenue cun.

Cnoxenue cu

3aBHCHMOCTb CHJIBI YIIPYTOCTH OT AeOpMALIIH.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOTBEME U MACHUM.

CpaBHeHMe CHJI TPEHHUS ITOKOS, KAUSHUA U CKONBXCHUS.

Ycnosus pasHOBECHS TBEPAOro Tena. Bunsl pasHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomst

H3zyyenue amikeHus 6pycka 1o HAKIIOHHOH IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YOPYTOCTH, BO3HMKAIOMIMX B NPYXHHE H PE3HHOBOM
o0pasre, ot ux redopmManum.

Hccnenosanue ycnoBuit paBHOBECHS TBEPAOTO TENA, HMEIOIIETO OCh BPAUICHHS.

Tema 3. 3aKOHBl COXPAHEHUA 8 MEXAHUKE

Hmmynbe MaTepuanbHON TOYKH (Tesa), CHCTEMbI MATEPHAJIBHBIX TOYEK. VIMITYIBC CHIBI 1
U3MEHEHUE UMITYJTbCA TENa. 3aKOH COXPAHEHNS UMITYJIbCa. PeaKTHBHOE JABHKCHHME.

Pa6ora cuiisi. MomHoCTh CHIIBL

Kunervyeckas sHeprus MarepuanbHod ToukH. Teopema 00 H3MEHEHMH KHHETHYECKOM
JHEPrUm. ,

Morenumansaas sneprus. IToTeHIManbHas SHEPrus YIpyro AeOPMUPOBAHHOM TIPY>KHHBI.
INoTennmanpHas 3Heprus Tena BOJH3H MOBEPXHOCTH 3EMITU.

[ToTeHumansHble H HENOTCHUHMANIbHBIE CHIbL CBA3b PaloThl HENOTEHIMANBHBIX CHII C
W3MEHCHHEM MEXAHHYECKOH JHEPTHH CHCTEMBI Tell. 3aKOH COXPAHCHUSA MEXaHUYECKOM JHEPTHH.

Yrpyrue u Heypyrie CTOKHOBEHHA.

TexHuYecKHe yCTPOMCTBA M TPAKTHUECKOES NPUMEHEHWE. BONOMET, KOMED, NMPY>KUHHBIN
HHCTOJIET, IBIDKCHHE PAKET.

Lemoncmpayuu

3aKOH COXPaHEHUA HMITYJIbCA.

PeaxktuBHOE ABIDKEHHE.

Ilepexon nOTEHIMANBHON JHEPIUM B KHHETHIECKYIO M 00paTHO.

Yuenuueckuii axcnepumenm, aabopamopnvie pabomet -




HsyueHue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOINBI0 JBYX OIMHAKOBBIX HHTIHBIX
MasTHHKOB.

Hccnenosanre cBs3d paboOTBl CHIBI ¢ M3MEHEHHEM MEXAHWYECKOW DHEPrHU Tejia Ha
TIPUMEPE PACTHKEHHS PE3HHOBOTO XKTYTa.

Paznen 3. Mosexyasipuas ¢pM3HKa ¥ TEPMOIHHAMHKA

Tema 1. OcrO6b1 MONEKYNAPHO-KUHEMUYECKOU meopul

OCHOBHBIE TIOJIOKEHHS MOJIEKYISIPHO-KHHETHYECKOH TEOPHH M UX OMBITHOE 000CHOBAHMKE.
BpoyHoBckoe gswkenue. duddysus. Xapakrep IBHKEHHS H B3aUMOICHUCTBHSA YaCTHII
BellecTsa. Mojend CTPOCHHS ra3oB, SKHAKOCTEH W TBEPABIX T€N W OOBACHEHHE CBOMCTB
BEIIECTBA HA OCHOBE JITUX MoAenei. Macca u pasmepsl Monekyn KonudecTBo BellecTBa.
[locTosunas Asoragpo.

Tennosoe pasHoBecue. Temmniepatypa u €€ u3mepenue. [llkana remneparyp Lienbcus.

Mognene uaeansHoro rasa. OCHOBHOE YPaBHCHHE MOJIEKY/IAPHO-KHHETHYCCKOH TEOPHH

HACANLHOrO Ta3a. AOCOMIOTHAS TEMIEpaTypa Kak Mepa CpefHedl KMHETHYECKOH SHEpPrum
TEIUIOBOTO BIDKCHHA 4YacTuil rasa. lllkama temmeparyp KesmbBuHa. ['a30Bbic  3aKOHBL
VYpasuenue Menneneesa—Knaneiipona. 3akon Hamerona. M3onpouecch B uacaisHOM rase ¢
IOCTOSIHHBIM KOJIMYECTBOM BeulecTa. [ paduueckoe npeacTaBieHHE M30MPOIIECCOR: U30TEPMA,
n3oxopa, uzobapa.

TexHudeckue ycTpoHcTBa H NPaKTHYECKOE IPUMEHEHHE, TEPMOMETP, GapomeTp.

Lemoncmpayuu

OnbiTel, AOKA3bIBAIOIIME JUCKPETHOE CTPOCHHME BemiecTBa, (ororpadum Moekyn
OPraHUYECKHX COCHHHEHHUH.

Onbitel 10 AU y3HH KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOrO IBIDKEHHS.

Mogzens onsira ItepHa.

Of11biThI, AOKA3HIBAIOIME CYIIECTBOBAHNE MEXXMOJIEKYIIIPHOTO B3aUMOACHCTBHS.

Mouens, WITFOCTPUPYIOLIAs OPHPOAY AABIEHHS ra3a HAa CTEHKH COCY/Ia.

OnbiThl, WLTIOCTPHPYIOINHE YPABHEHHE COCTOSIHUS HACAIBHOTO ra3a, H30IMpOIECChL.

Vuenuuecruii sxcnepumenm, nabopamoprvie pabomel

OmnpeneneHue Macchl BO3[yXa B KIACCHOW KOMHATE Ha OCHOBE H3MEpEeHHH 00BEMa
KOMHATHI, JABJICHUS ¥ TEMIIEPATYPHI BO3yXA B HEl.

HccnenoBanue 3aBUCHMOCTH MEXTY MTapaMeTpaMy COCTOSHUS Pa3PeIKSHHOIO rasa.

Tema 2. Ocnoest mepmoounamuxu

TepMoauHamudeckasi cucteMa. BHyTpeHHAS IHEpPrus TEPMOAMHAMHYECCKON CHCTEMBI H
cnocobsI €€ u3meHeHns. KonuuectBo TeruroTsl H pabota. BHyTpeHH dHEPrHs OJHOATOMHOIO
MIEaNbHOro ra3a. Bupl Tenonepeaayy: TemionpoBOJHOCTb, KOHBEKLIHA, H3NIyUCHHE. Y IC/IbHAS
TEMNIOEMKOCTh BEIECTBA. KOMMYECTBO TEIUIOTHI NPH TSILIONEPEAaYe.

INonsatne 00 ammwabatnom npouecce. IlepBbiii 3akoH TepMommHamuku. [IpuMeHEHHE
NEPBOro 3aKOHa TEPMOAHMHAMHKH K M3ompoueccaM. I paduueckas unrepnperarms paboTsi rasa.

Bropoii 3axoH TepMoanHaMukH. HeobpatnMocTs MpoLieccoB B pUPOIIE.

Tennoseie maimns. IpuAnnne: feiicTBus TeTUIoBLIX MamyH. IIpeobpasoBanus sHepruy B
TernoBblx MamwHax. Koaddument nonesnoro aelicreus temiosoi maumnst. [{uxn Kapro u
€ro K03QGUIMEHT NONE3HOr0 ACHCTBUA. JKOJIOTHIECKHE POOJIEMBI TEIIOIHEPICTHKH.

TeXHHYECKHE YCTPOHCTBA M NpAKTHYECKOE TPHMEHEHHE: NBHTATENh BHYTPEHHETO
CropaHus, ObITOBO# XOJOIUILHHK, KOHIHIIHOHED.




Lemoncmpayuu

H3meHeHne BHYTpEHHEH SHEpPruM Teaa NpU COBEPINEHHH padoOThI: BBUIET NPOOKU U3
OYTHUIKH TIOX ACHCTBHEM CXKaTOro BO3/AyXa, HarpeBaHde 3¢upa B JATYHHOH TpyOKe myTém
TpeHUs (BHIEOAEMOHCTPALIHA).

HzmeneHue BHYTPEHHEH SHEPIUH (TEMIEPATyphl) TEAA NIPH TEILIoNepeaaye.

OmebiT no aguabaTHOMY PacUIMPEHUIO BO3AYXa (OMBIT C BO3AYIIIHBIM OTHHBOM).

Mopnenu napoBoii TypOHHBL, ABUraTeNs BHYTPCHHETO CrOPaHHs, PEAKTHBHOIO J{BUTATES.

Yuenuueckuii sxcnepumenm, aabopamopnsie pabomsi

Hzmepenue yaensHoH TeIoEMKOCTH.

Tema 3. Acpezcamnsie cocmoanua eewecmsa. Pasoesie nepexoost

[MapoobpazoBanne u xoHzencanmsa. Mcnapemme u  xumenwe. AOcomoTHas
OTHOCHTENbHAs BIAXHOCTh BO3AyXa. HachuueHHsli nap. YaenbHas Temiora napoodpa3oBaHus.
3aBHCHMOCTD TEMIIEPATyPbI KUTICHHS OT JaBJICHHUS.

Teépnoe Teno. Kpucramnmyaeckue 1 amopdnsie Tena. AHH30TPONUS CBOMCTB KPHCTAIUIOB.
XKunxue xpucrammbsl. CoBpeMeHHble MaTepuanbl. [InaBnenue m KpuctTaumsauus. YIeiabHas
Terwiora rasieHus. Cybmmmanms.

VYpasHeHuUe TEIIOBOTO OaiaHca.

Texnudeckue ycTpOHCTBA M NPAaKTHYECKOE IIPHMEHCHHE. TMIPOMETP M TICHXPOMETD,
KaJOpHUMETp, TEXHOJIOTMM TIONYYEHHS COBPEMEHHBIX MAaTCPHAJIOB, B TOM  YHCIE
HAaHOMATEPUAIOB, H HAHOTEXHOJIOTHH.

Memoncmpayuu

CaoticTBa HaCHILICHHBIX [TAPOB.

KuneHue npy NOHMKEHHOM JIABJICHHH.

Crnoco6sl M3MEPEHUSA BIIAXKHOCTH.

Habmonesvie HarpeBanus U IUIABICHUS KPUCTAJUIMYECKOTO BEHIECTBA.

JeMoHCTpalus KpUCTaJUIOB,

Yuenuuecxuii sxcnepumenm, rabopamoprsie pabomsi

H3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nena 4. dnexTpoanHaMuKa

Tema 1. Dnekmpocmamuxa

OnexTpusaims Tl OjnekTpuueckwidl 3apsa. [IBa BHIA INEKTPUYCCKUX  3apPAMOB.
ITpoBoaHUKY, AMIAEKTPUKH M HONYIPOBOAHUKHY. 3aKOH COXPaHECHHUS IEKTPUYECKOTO 3apsiia.

Bsaumoneiictsue 3apanoB. 3akoH Kysona. Todeunbii  JnekTpuYecKuii  3apsi.
Onexrpuueckoe mnone. Hanpsoxk€aHocTs 3nexTpuueckoro mons. IlpuHmun cyneprosuimd
IEKTPUIECKUX nonei. JIMHIM HAPSHKEHHOCTH NEKTPHIECKOTO TIOJS.

Pabora cun oanekrpocratmueckoro mons. IloteHuman. Pa3HOCTE MOTEHIHAJIOB.
ITpoBOAHHKH M AMINEKTPHUKY B JIEKTPOCTATHIECKOM 11071e. J{udnekrpryeckas NpOHUIIAEMOCTb.

OnexTpoémkocts. KoHaeHcaTop. OIEKTPOEMKOCTH IUIOCKOTO KOHICHCATOpA. OHEPrus
3apSUKEHHOTO KOHIEHCATOPA.

Texnnueckre ycTpoHCTBa M MPAKTHYECKOE NMPHMEHEHHME. JJIEKTPOCKOI, 3JIEKTPOMET),
IEKTPOCTATHYECKAs 3alUHTa, 3a3¢MJICHHE JJEKTPONPHOOPOB, KOHACHCATOP, KOMMPOBAILHBIM
anmapar, CTpyHbIH MPUHTED.

Lemoncmpayuu

YCTpoiicTBO U NPUHLMIT JEHCTBUS 3IEKTPOMETpA.

B3aumoneiicTeue HadnEKTPH3OBAHHBIX TE.



ONEKTPAYECKOE NONE 3aPHKEHHBIX TEIL.

I1poBOHMKY B 37IEKTPOCTATHYECKOM TIOJIE.

DNEeKTpOCTATHYECKAs 3aIlHATA.

JIM3IEKTPHKH B J/IEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTb JNIEKTPOEMKOCTH TIUIOCKOT0 KOHACHCATOpa OT IUIOMIAAW TUIACTHH,
PaCCTOSHUS MEXKAY HAMM ¥ JHIICKTPUICCKOH IPOHNIIAEMOCTH.

OHeprus 3apssKeHHOT0 KOHAEHCATOopa.

Yuenuuecxuil sxcnepumenm, rabopamopuseie pabomaot

H3mepeHne aneKTpoéMKOCTH KOHIEHCAaTOPA.

Tema 2. Hocmoannsiii nexkmpuyeckuit mox. Toxu ¢ paznuunsix cpedax

OnexTpuyeckuil TOK. YCIOBMS CYyHMICCTBOBAHMS JNEKTPHUECKOTO TOKa. MICTOYHMKYM ToKa.
Cuna Toxka. [locTosunbiii TOK.

Hanpsoxenne. 3akod OMa Juis y4acTKa LenH.

OnexkTpuyeckoe CONPOTHBJICHHE. VY nensHOE COIPOTHBIICHHE BEIICCTBA.
IocnenoBatenbHOE, TAPAJUIENBHOE, CMEIIAHHOE COCIMHEHHUE TIPOBOHUKOB. -

Pabota anexTpudeckoro toka. 3axos Jhxoyns—JleHa. MomHoOCTh 3/CKTPHYECKOrO TOKA.

ONEKTPONBIKYIHAS CHIA U BHYTPECHHEE CONPOTUBJICHHE HCTOYHHKA TOKA. 3akoH OMa ms
TI0JTHOH (3aMKHYTOH) JNICKTpHIecKo# ermd. KopoTkoe 3aMbIkaHueE.

OeKTpOHHAsA POBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHMOCTh COIPOTUBJICHHSA METAJLIOB
0T TeMnepatypsl. CBEpXIPOBOAUMOCTb.

OneKkTprYeCcKuil TOK B BakyyMe. CBOHCTBA JNEKTPOHHBIX MY9IKOB.

[Tonynposonuuku. CoOCTBEHHas M TpUMECHAas HPOBOAHMOCTb MOJYIIPOBOAHHKOB.
CsoiictBa p—n-nepexona. [lonynposonuukoBsie npuOOpsL

OnexTpHYECKuii TOK B pacTBOpax M pacliaBaX 3JIEKTPONHTOB. OJCKTPOSMTHYECKAS
auccoLManus. DNEKTPOIIHU3.

OnexTpuieckui ToK B rasax. CaMoCToATENbHbIA 1 HECAMOCTOATENBHBIN paspas. Monuus.
[1na3ma.

Texuuyeckue YCTpPOHCTBA M TNPAKTWYECKOE IIPUMEHEHHE. aMIEpMeTp, BOJILTMETD,
peocTaT, HCTOYHUKH TOKa, OJNEKTPOHArpeBaTelibHbie NPHOOPBI, 3JIEKTPOOCBETHTE/IbHbIE
npuOOpBL, TEPMOMETP CONPOTUBICHHSA, BAKYYMHbBIH JHOA, TEPMHUCTOPBI H (POTOPE3UCTODEI,
10Ty IPOBOTHHKOBBII U0, TaJIbBAHUKA.

Hemoncmpayuu

H3mepeHue cHibi TOKa ¥ HANPSOKSHNUS.

3aBUCHMMOCTh CONPOTHBICHHS LMIMHAPHYECKHX TPOBOAHHKOB OT MJIMHBI, ILIOLIaAH
TIOTIEPEYHOr0 CEYCHUS M MaTepHaa.

CMmemanHoe COEIMHEHHE TPOBOTHUKOB.

ITpsiMoe u3MepeHHe DNEKTPOABIKYIIEH cuiibl. KOpoTkKOe 3aMbIKaHME raibBaHMYECKOrO
3JIEMEHTA ¥ OLCHKA BHYTPECHHETO CONPOTUBICHHUS.

3aBHCHMOCTH CONPOTHBIICHHA METAJUIOB OT TEMIIEPATYPhL

IIpoBOAMMOCTE 3IIEKTPOIUTOB.

HckpoBoii pa3psa 1 HpOBOAHMOCTH BO3/IyXa.

OnHOCTOPOHHSAS MPOBOAUMOCTD THOJA.

Yuenuuecruii sxcnepumenm, nabopamopneie pabomoi

H3yuenue cCMEIDAHHOTO COSOMHEHNS PE3UCTOPOB.

VismMepeHue OneKTpOABWKYILIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COMPOTHBIICHHS.




HabmoneHue IeKTpoausa.

MexnpeaMeTHble CBA3H

Uzyuenune xypca ¢musuku 6aszoBoro yposHs B 10 Kjacce OCyHIECTBIAETCS C Y4ETOM
COICPXATEbHBIX MEXIIPEIMETHBIX CBfiel € KypcaMu MAaTeMaTWku, OHONOTHM, XUMMHH,
reorpaMu ¥ TEXHOJIOT M.

Medicnpeomemuvie nonamusa, CBA3AHHBIE C H3YYCHHEM METOINOB HAayYHOrO MO3HAHMSA:
siBJICHHE, HAy4Hblii (akt, rumotesa, ¢u3MyecKas BEIWYMHA, 3aKOH, TEOpus, HaboneHwue,
IKCTIEPUMEHT, MOACITMPOBAHUE, MOAEIb, H3MEPEHHUE.

Mamemamuxa: pemieHUe CuCTeMbl YpaBHEeHul, nauHeiHas ¢yHkuWs, napadorna,
ranepbona, ux rpaQuKy H CBOHCTBA, TPHTOHOMETPUYECKHE QYHKIHH. CHHYC, KOCHHYC, TAHI'€HC,
KOTAHI€HC, OCHOBHOE TPHIOHOMETPHYECKOE TOXJIECTBO, BEKTOPHl M HX INPOCKUMH Ha OCH
KOOPAMHAT, CIOXKEHHE BEKTOPOB.

Buonozua: mexannaeckoe ABIWKEHUE B XXKUBOH npupozne, auddysus, ocMoc, TemioooMeH
)KMBBIX OPraHHU3MOB (BHIBI TETLIONEPENAYH, TEIIOBOE PABHOBECHE), EKTPUIECKUE SBJICHHS B
JKMBOM TIPHPOAE. ,

Xumus: QUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHas Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeN, JKHAKOCTEH M ra3oB, JMEKTPHYECKHE
CBOMCTBA METAJJIOB, NECKTPOJIMTHICCKAs TUCCOLMALIHS, TalbBaHHKA.

TI'eoepaghus: BnaxxHOCTh BO3RyXa, BETPHI, 6apoMeETp, TEPMOMETD.

Texnonozus: npeobpa3oBaHue OBIDKEHHH C HCIOJIb30BAHHEM MCXAHHU3MOB, YUET TPEHHS B
TEXHMKE, NONINWIHUKH, WCMONL30BAHME 3aKOHA COXPAHCHMS HMITYJIbCa B TEXHHKE (pakeTa,
BOXOMET W JpyrHWe), IBUTATEAb BHYTPCHHErO CropaHus, mnaposas TypOuHa, OBITOBOIA
XOJIOWIBHHK, KOHAUIIAOHEP, TEXHOIOTHH HOJIYy4EHHS COBPEMEHHBIX MAaTCPHAJIOB, B TOM YHCIIE
HAHOMATEPHAJIOB, K  HAHOTCXHONOTWH,  DJJCKTPOCTATWUHYECKas  3adlMTa,  3a3eMIICHHE
3JIEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIH MpPUHTEpP, 3JICKTPOHArPEBATEIbHBIE NPHOOPSI,
3NEKTPOOCBETUTENLHBIC IPHOOPHI, FraTbBAHMKA.

11 KJIACC

Pazgen 4. DaekTpoanHAMHUKA

Tema 3. Maznumnoe none. INEKMPOMAZHUMHAA UHOYKUUR

Iocrosannbie Maruutel. B3auMmoznelicTBue NOCTOSHHBIX MAarHUTOB. MarHutHoe II0OJI€.
Bexrop MaranTHON uHAYKuMH. [IpuHImn Cynepno3nnyyu MarHUTHBIX nojiei. JIMnun MarHuTHoOM
uHAykupd. Kapruna nuauii MarHiTHOH MHAYKLIMH OIS HIOCTOSIHHBIX MArHHTOB.

MarnutHOoe Mone MPOBOAHMKA ¢ TOKOM. KapTuHa JWHMIA MHIYKIMH MarHHTHOTO IOJIs
IJIAHHOrO MPSMOro IIPOBOJHHKA M 3aMKHYTOTO KONBLEBOTO MPOBOAHHMKA, KATYIIKHA C TOKOM.
OnsiT Opcrena. B3auMoneicTBHE NPOBOAHHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJIb M HalPaBJICHHUE.

Cuna JlopeHua, €€ Moayiab W HanpaBjieHue. J[BWKCHUE 3apsHKEHHOH 4dYacCTHILI B
OJHOPOXHOM MarHWTHOM nofie. Pabota crel Jlopenua.

SIBneHWe DNEKTPOMArHMTHOH HMHAYKIMY. [loTOK BekTOpa MarHWTHONH WHAYKIMH.
DNEKTPOABIKYILASA CHJIa HHAYKUUH. 3aKOH 3JIEKTPOMarHuTHOM uHAykuuu @apanes.

BuxpeBoe 3neKTpHUECKOE ToJie. OJICKTPOABIDKYINAs CHNAa WHAYKIMHM B TPOBOJHMKE,
IBIDKYLIEMCS TOCTYTATENbHO B OAHOPOHOM MAarHUTHOM OJIE.

IlpaBuno Jlenna. -

HHnyKTHBHOCTD. SIB/ICHHE CAMOMHAYKIHH. DJICKTPOABIKYLIAS CHIIA CAMOMHE Y KIIVH.



OHeprus MArHUTHOTO MTOJIS KATYIIKU € TOKOM.

DNEKTPOMArHUTHOE TIOJIE.

Texuuueckde yCTpoOHCTBA M NPAaKTHYECKOE INIPHMEHEHHE. TMOCTOSHHBLIE MATHHTEIL,
3JIEKTPOMATHUTHI, JIEKTPOJBHIaTElh, YCKOPHUTEIH 3JEMEHTAPHBIX YaCTHL, HHYKIMOHHAS TI€Yb.

Hemoncmpayuu

OmnpIT Opcrena.

OTKJIOHEHME INIEKTPOHHOr'O My9Ka MArHUTHBIM TOJIEM.

JIvHHNA UHAYKUHMHA MArHUTHOTO HOIIA.

BsaumMozeiicTBie ABYX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlefictBue cuitbl JIOpeHIa Ha HOHBI JJIEKTPOJIMTA.

SIBNeHUE 3NEKTPOMATHUTHON HHIYKIHH.

Ipasuno Jlexia.

3aBHCHMOCTh JICKTPOABIDKYLICH CHJIBI MHAYKIMHA OT CKOPOCTH H3MEHEHHsSI MAarHWTHOTO
MOTOKA.

SIBneHUE CaMOMHIY KLHH.

Vuenuuecruii sxcnepumenm, 1abopamopHeie pabomet

H3yyeHrne MarHUTHOr'O MMOJIA KATYHIKH ¢ TOKOM.

Hccnenosanue aeiicTBUS MOCTOSHHOTO MarHWTa Ha PaAMKy C TOKOM.

HccnenoBanue sSBICHAS SJIEKTPOMAarHUTHON HHIYKIHH.

Pazgen S. Konebanust ¥ BOJIHBI

Tema 1. Mexanuueckue u INEKMPOMAZHUMHbIE KONEOAHUA

KonebarenpHas cucrema. CsoOoaHbie MexaHWueckue Konebanus. [“apMoHuueckue
xonebanusa. Ilepwon, wactora, ammumTysa v (asa konebanuii. IIpyXuHHBI MasTHHK.
MareMaTudeckuii MasTHHK. YpaBHEHHE TrapMoOHH4YecKuX Konebanuid. Ilpespaimnenue snepruu
MIPH TAPMOHUYECKUX KOJICOaHHAX.

Konebarenpupiii kOHTYp. CBOOOAHBIE JJEKTPOMarHUTHbIE KOJACOAHWA B HACATHHOM
KOJIEOATEIbHOM KOHTYpE. AHANOTHf MEXKAY MEXaHWYECKHMHM M 3JIEKTPOMArHMTHBIMHU
xonebanuamu. Popmyna ToMcoHa. 3aKOH COXpPAHEHHS DHEPrUH B HJICAJbHOM KolebaTeibHOM
KOHTYpE.

IpeacTasienne o 3aTyxaromux koncOanusax. BeiHYKICHHBIC MEXaHWYECKHE KONeOaHus.
Pe3oHanc. BeiHyX/I€HHBIE JJICKTPOMArHUTHbIE KOcOaHu.

ITepemennsbiii Tok. CHHYCOMAANBHBIH NepeMeHHbIH TOK. MOIHOCTE NMEPEMEHHOIO TOKA.
AMIUMTYAHOE U ACHCTBYIOLICE 3HAUCHUE CHIIBI TOKA H HAMPSHKCHHS.

Tpaucopmarop. [IpousBoxcTBo, mepepada W MOTpeOICHHE 3MEKTPHYCCKOH JHEPruu.
OKONOTMYECKHE PHCKH IIPH NPOH3BOACTBE JJEKTPOIHEpruu. KylbTypa HCNONIB30BaHUA
3JIEKTPO3IHEPI UK B MTOBCEHEBHOM KU3HH.

Texaudeckue yCTPOHCTBA M MPAKTHYECKOE IIPUMEHEHHE. DJNEKTPUYECKUH 3BOHOK,
TEHEpaToOp NEPEMEHHOrO TOKA, IMHUM JJIEKTpoIepeaay.

Hemoncmpayuu

Hccnenosanue napamMeTpoB KonebaTensHONH CHCTEMBI (TIPYKUHHBIA MM MaTEMAaTHYECKHH
MasTHHK).

Habmonenue 3atyxaromux xosebanmii.

Hccnenosanue CBOMCTB BHIHYKACHHBIX KoNeOaHmiA. .

HalOnronenue pe3oHaHca.



CBoOozHbIe 2IEKTPOMarHUTHbBIC KOJIeOaHuL.

OcummnorpaMMsl  (3aBUCHMOCTH  CHJIBI TOKA ¥ HANPMKEHUA OT BPEMEHH) JUIA
ANEKTPOMArHATHBIX KOJeOaHUiA.

Pe3oHaHC mpH MOCNIEAOBATENFHOM COSNMHECHHUHM PE3UCTOPA, KATYIIKH WHAYKTHBHOCTH H
KOHAEHCATOpA.

Mozens THHEY 3NEKTPOnepeaaYdn.

Vuenuuecxuii sxcnepumenm, aabopamopnuie pabomel

Hccnenosanye 3aBUCHMOCTH NIEPHOJIA MANBIX KONeOaHuii rpy3a Ha HUTH OT JAJIMHBI HUTH M
MacChl Ipy3a.

HccnenoBanue MEPEMEHHOIO TOKA B LHEMH M3 MOCHENOBATENbHO COCIHHEHHBIX
KOHJICHCATOpa, KaTyIlIKK ¥ PE3UCTOPA.

Tema 2. Mexanuueckue u 3NeKMpPOMaZHUNHbBLE 60JIHbL

MexanudecKue BOIHBI, yCIoBHs pacnipoctpanenns. Ilepuon. Cxopocts pacnpocTpaHeHUs
H ammHa BoiHBL [lomepeuyHsie W MpojiosibHbie BONHBL HuTtepdepeHums uw  audpaxims
MEXAHWYECKHX BOJIH.

3syk. CkopocTs 3Byka. I'poMkocTs 3Byka. Beicota Tona. TeMOp 3Byka.

ONEKTPOMAarHUTHHIE BOJHBL YCJIOBHS M3JIYYCHHS JIEKTPOMArHUTHBIX BOJH. B3auMuas
opueHTauus BekTopoB E, B, V B asekTpomMarHuTHO#H BoyiHE. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJNH. OTP@XEHWE, NpENOMIICHME, nonapuzaums, mudpakuus, wHrepdepeHims. CKopocTs
JNEKTPOMArHUTHBIX BOJIH.

[IIkana 2/IEKTPOMAarHUTHLIX BONH. [IpuMeHEHME DNCKTPOMArHUTHBIX BOJH B TEXHHKE H
61Ty

ITpuHIMnL! paguoCBsI34 U TeNIeBHICHUA. Pagronokanms.

DIEKTPOMArHUTHOE 3arps3HEHIE OKPYXKAIOIEH cpe/iblL.

TexHuueckue ycTpoiCTBA M MPAKTHYCCKOE NPHMEHECHHE. MY3bIKAJbHBIC HHCTPYMEHTBI,
yJIbTPa3BYKOBasi AHArHOCTHKA B TEXHUKE H MEIUIMHE, pajap, palvONpHEMHHK, TEJIEBH30D,
aHTeHHa, Tenedon, CBY-neys.

[Hemoncmpayuu

O6pazoBaHie ¥ PaCIPOCTPAHEHUE NIOTICPEIHBIX U IIPOJOJIBHEIX BOJIH.

Konebnomeecs Te0 Kak MCTOYHHK 3BYKA.

Ha0moneHne OTpaKEHUA H MPEIOMIICHUA MEXaHHMYECKHUX BOJIH.

Habnionenne narepdepeHiy 1 Au(ppakiuy MEXaHHIECKHUX BOJH.

3BYKOBO# pPE30HAHC.

Habmonenue CBsA3u TPOMKOCTHM 3ByKa M BBICOTHI TOHa C AMIUIHTYIOH M 4aCTOTOM
KoJIcOaHHH.

HccnenosaHne CBOMCTB  3EKTPOMArHWTHBIX  BOJH:  OTPAXKEHHE, MPEIIOMIICHHUE,
nonsapu3anus, Audpaxuus, HHTepepeHIMA.

Tema 3. Onmuxa

I'eomerpudeckas ontuka. IIpsmonuneiinoe pacnpocTpaHeHHE CBETa B OXHOPOAHOM cpee.
Jlyq cBera. ToueuHblli HCTOUYHUK CBETA.

OrpaxceHue cBeTa. 3akoHbI OTpaKeHHs cBeTa. I[locTpoeHwe W300paXkeHHii B IIOCKOM
JepKalie.

IMpenomnienne cBera. 3akoHBl TpeNioMiieHMs cBera. AOCOMIOTHBIM  TI0KA3aTelb
mpenomnieHus. [lonHoe BHyTpeHHee OTpaxeHHe. IIpenenbHbI yroa NOTHOrO BHYTPEHHETO
OTPaXXCHHSI. .

Jucnepcusd ceera. CnoxHbiil cocraB 6enoro cseta. I{per.



Cofupatome w0 paccedBaiome nuH3bl. ToHKas JmH3a. POKYCHOE pacCTosHHWE W
onTHdecKas cujia TOHKOH nuH3bL [locTpoeHue u3o0pakeHuit B COOUPaONMX U PaCCEHBAIOLIHX
nua3ax. PopMyiia TOHKOH JIMH3bL. Y BEIMYCHUE, AaBACMOE JIMH30MH.

[Ipenensl NPUMEHUMOCTH I'€OMETPUYECKON ONITHKH.

BonnoBas ontuxa. Viarepdepenums cBeta. KorepeHTHbie HMCTOYHHMKH. Y CIOBHS
Ha0mOIEHHA MAKCUMYMOB M MUHHUMYMOB B HHTEP(HEPECHIMOHHON KapTHHE OT ABYX CHH(pAZHBIX
KOT€PEHTHBIX HCTOYHHKOB.

Judpaxkums ceera. JudpakupionHHas peméTka. YCoOBHE HaOMIONEHHMS IJIaBHBIX
MaKCHMYMOB IIPH TIaICHHH MOHOXPOMaTHIECKOTO CBETA Ha NHU(PPAKIIHOHHYIO PEIIETKY.

Honspuszaums csera.

Texunueckne ycTpOHCTBA M NPAKTHYECKOE TPUMEHEHHME OYKW, Nymna, ¢oroanmapar,
NPOCKIMOHHBIM  armapar, MHMKDOCKON, TENECKOI, BONOKOHHAA ONTHKA, AHQpPaKIMOHHAS
peéTKa, IOAAPOU.

Lemoncmpayuu

IIpsmonuneliHoe pacnpoCTpaHEHUE, OTPAXCHHE M mpeiaomieHHe cBeTa. ONTHUYECKHE
IpUdOpsL

ITonHoe BHYTpEHHEE OTpaxkeHHe. Mozens cBeToBOAA.

Hccnenosanne cBoicTB H300pakeHUH B JMH3aX.

Monenu MEKpOCKOna, TeJIecKona.

Habmonenue uatephepeHig CBETA.

Ha6Gmonenue Audpakiuu ceera.

Habmronenue aucniepcuu cBeta.

INony4eHue criekTpa ¢ NOMOIIBIO IPU3MBL.

Iloydenue CreKTpa ¢ IOMOLIBIO TH(PAKIMOHHOMN PEIIETKH.

Habmonenue nomsipusaunu caera.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

H3Mepenue nokasaTens NpeloOMICHHS CTEKIA.

Hccnenopanue CBOACTB H300paXkeHMii B JIMH3AX.

Hab6monenue aucniepcuu ceeTa.

Pa3znen 6. OcHOBBI CICHHANLHOM TEOPHUT OTHOCHTEILHOCTH
I'panuibl IPUMEHMMOCTH KJJACCHYECKOH MeXaHHKW. [locTynaTel cnenMaibHOM Teopuu
OTHOCHTENHOCTH: HMHBapHaHTHOCTh MOAYJIS CKODOCTH CBeTa B BaKyyMe, IIPHHLIMII
OTHOCHTENIBHOCTH ODHHINTEHHA.
OTHOCUTENBHOCTD OTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHH U COKPAILCHHE JTHHBI,
OHEPrus ¥ UMITYJILC PENSTUBUCTCKON YaCTHITBL.
CBs3p Macchl ¢ JHEPrHeii ¥ MMITYJILCOM PENATHBUCTCKOMN YacTHIIBl. DHEPrHs MOKOS.

Paznen 7. KpantoBas ¢puszuka
Tema 1. dnemenmol K6anmoeoii OnMuUKYU
®orount. Qopmyna Inanka cBs3y 3ueprun POTOHA € €O YACTOTON. DHEPrUs ¥ UMITYJIC
¢oToHa.
OtkpeitTie u uccnenosanne ¢oroddpdexkra. Onpiter A. I'. Cronerosa. 3akoHbl
¢orosdexra. Ypaprnenue Ditnireiina i Goroaddexra. «KpacHas rpaHrmay Q)OTOB(I)(I)CKTa
HNasnenue ceeta. Oneitel I1. H. JIebenena.
Xumugeckoe IeACTBUE CBETA.



Texnuueckue yCTpOWCTBA M HPAKTHYECKOE NMpHUMEHEHHE: (OTO3NEMEHT, (OTONATUMK,
comHeqHas 6atapes, CBETOAUON.

Lemoncmpayuu
d®oto3ddekt Ha YCTAaHOBKE C LIMHKOBO# TUTACTHHOM.
Hccnenosanue 3akoHOB BHeLIHero ¢orodddexra.
Csertonuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Onsitel Pesepdopna no paccesnuro o -uactul. Ilnanerapuas
mozens aroMa. Iloctynartel bopa. Mznyuenue u mornomeHue GOTOHOB MpPH MEPEXOIE aToMa C
ONHOTO YpOBHS JHEpPIHMM Ha Apyroi. Buabl cnexkrpoB. Crekrp ypoBHEH 3HEpPruM atoMma
BOZOpOZA.
Bomnmossie cBoficTa wacTu. Bonusi ae bpoiins. KopnyckynspHo-BonHOBOM AyannsM.
CrioHTaHHOE ¥ BBIHY>KJEHHOE U3y YEHHE.
Texnudyeckue yCTPOHCTBA M NPAKTMYECKOE NPUMEHEHME. CHEKTPAILHBIH aHAIM3
(criexTpockon), nasep, KBAHTOBBIH KOMITBIOTED.
Jemoncmpayuu
Moguens onbita Pezepdopna.
Onpenenenne IJIMHBI BOJIHBI Jla3epa.
Halmonenue nuHei4aTsiX CIEKTPOB U3y YCHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm, nabopamopubie pabomot
Habmonenue nuHel9aToro crexrpa.
Tema 3. Amomnoe aopo
DKCHEPHMEHTbI,  HOKa3bIBAIOLIHE  CIOXKHOCTh  CTpoeHms  sapa.  OTkpbiTHe
pamroakTHBHOCTH. OnbIThl Pesepdopna no onpeaecHuIo COCTaBa pafHOaKTUBHOTO M3y YCHHUS.
CeoiicTBa anb(a-, 6era-, ramMmma-u3JTydeHus. BinusHue pagHOaKTHBHOCTH HA XKUBBIC OPraHM3MBI.
OrkpeiTve npoToHa ¥ HeWTpoHa. HyknonHas monems sapa [eiisenbepra—HBaneHxo.
3apsn sapa. Maccosoe uucno sagpa. M3otoms.
Ausga-pacnian. ONEKTPOHHBIH ¥ MO3UTPOHHBINA Oeta-pacman. ['amma-usznyueHue. 3aKkoH
PaIfoOaKTHBHOIO pacnaja.
OHeprus CBsi3u HYKJIOHOB B sizipe. SnepHsie cunbl. Jledext maccnl sapa.
SAnepusie peakuyy. JleneHue v CUHTE3 SIED.
Slnepubiii  peaxkrop. TepmosaepHbiii cuHTe3. IIpobiieMbl M TEPCTIEKTHBBI  SACPHOM
3IHEPreTHKH. JKOJIOTHIECKHE ACTIEKThI SIEPHOH YHEPreTHKH.
OnemenTapHbie 9acTuLpl. OTKPHITHE TIO3UTPOHA.
Mertozbi HaOIONECHHUS M PETUCTPALIM JIEMEHTAPHBIX YaCTHIL.
OynnaMeHTaNbHbIE B3auMoaeHcTeus. EnuncTBO Pr3ndecko KapTHHbI MApA.
Texauueckue ycTpoiicTBa W NMPAKTHYECKOE NMPHUMCHEHHE. JO3UMETP, KaMepa BuincoHa,
SAEPHBIH peakTop, aToMHas 6oMOa.
Lemoncmpayuu
CYéTyMK HOHU3HPYIOLIMX YaCTHLI,
Yuenuueckuii sxcnepumenm, nabopamoprie pabomet
HccnenoBanre TPEKOB YaCTHIL (TI0 FOTOBBIM QOTOrpadusm).

Pa3aen 8. DiieMeHTHI ACTPOHOMHH H ACTPOPH3HKH



Jranbsl pa3BUTHA  acTpoHOMMH. [lpuknagHOe HW  MHPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMHH.

Bun 3é3anoro Heba. Co3pesmus, spkue 38E3/1bl, TNAHETHI, MX BUNUMOE JABHXCHHE.

Conneunas cucrema.

Connue. Conneunas akTHBHOCTh. Mctounuk sHeprum ConHua M 3BE3a. 3BE3IBI, HMX
OCHOBHBIC XapakTCPUCTHKH. JlHarpaMma «CHEKTPalbHBIA KHacC — . CBETHMOCTBY. 3BE3JBI
TJIaBHOM TIOCJICHOBATENBHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTB» MJIA 3BE3J] TJIABHOH
MOCENOBAaTeILHOCTH. BHyTpeHHee crpoeHue 3BE3n. COBpDEMEHHBIE TIPEACTABICHHSA O
MPOHCXOXKACHUH ¥ 3BooLmK CoHLA 1 3BE31. OJTanbl XHU3HH 3BE3L.

Mrneunsiit [1yTs — Hawa [Manaxruka. [Tonoxenue u apwxenue Conmana B INanaktuke. Tunsl
rajjakTuk. PanmoranaxkTiky U KBa3apbl. YEpHBIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenwe Bcenennoil. 3akon Xa66ma. Paszberanme ramakrux. Teopus
bossiioro B3peiBa. PennkToBOE H3MyUCHHE.

Macurrabuas crpyxrypa Beenennoil. Meraranakrika.

Hepeménnsie npobneMs! aCTPOHOMHY.

Yuenuueckue nabniodenus

HabmoneHuss HEBOOPYXKEHHBIM T71a30M C HCTIONB30BAHUEM KOMIBIOTCPHBIX MPHIIOKECHMIM
AUISL ONIPEZIENCHUS NOJTOKEHMs HEOCCHBIX 0OBEKTOB HA KOHKPETHYIO ATy, OCHOBHBIE CO3BE3/IHA
CeBepHOro nosymapus U ApKHe 3BE3/bL.

Ha6monenus B reneckon JlyHsl, mianet, Mneuydoro ITyta.

O60o6marmee noBTOpPEHHE

Poms ¢u3mkm ¥ acTpoHOMMM B JKOHOMMYECKOH, TEXHOJNOrMYECKOH, COLMAILHOH H
3THYECKOH cdepax HeATENLHOCTH YENOBEKa, POb M MECTO (M3MKM H acTPOHOMHMH B
COBPEMEHHOH HayyHOH KapTHHE MHpa, poiib Quipueckoii Teopuu B (GOPMHPOBAHHU
NIpEACTaBIEHAN 0 Qu3nyecKkol KapTHHE MIpa, MeCTO (U3NIECKOI KapTHHBE MHpa B 00mIEM paay
COBPEMEHHBIX €CTECTBEHHO-HaYYHbIX TIPEICTABIACHUH O IPUPOJE.

Me:knpeamerHbie CBA3H

H3sydenue kypca ¢usuxu 6a3oBoro ypoBHsa B 11 Kmacce OCyuecTBusercs ¢ y4éTtom
CONIEPKATENBHBIX MEXKIPEIAMETHBIX CBA3EH ¢ KypcaMM MaTeMaTHKH, OHWOJIOTHM, XHUMMH,
reorpaduu ¥ TEXHOJIOTHH.

Meocnpeomemusie nousmus, CBA3aHHBIE C M3YYCHHEM METOAOB HAYyJHOrO IO3HAHHS:
sBJicHUe, HayuyHbli (axr, runoresa, ¢u3HuUeckas BEMYUHA, 3aKOH, TCOpHs, HaOmONEHUE,
IKCICPUMEHT, MOACTTHPOBAHHE, MOAEND, U3MEPEHUE,

Mamemamuxa: peuleHHe CUCTEMbI YPAaBHEHUH, TPHIOHOMETPHYECKHE (DYHKIIMM. CHHYC,
KOCHHYC, TAHICHC, KOTAHTEHC, OCHOBHOC TPUIOHOMETPHYECKOE TOXIECTBO, BEKTOPHI M HX
NPOEKIMK Ha OCH KOOPAMHAT, CHOCHUE BEKTOPOB, ITPOM3BOAHBIC JNCMEHTAPHBIX (YHKIIHIA,
OPH3HAKH OO0 TPEYTONBHAKOB, ONPEIEIICHHE IIOMATH IUIOCKHX QUryp U 00BEMA TeJL.

Buonocua: snextpuyeckue SBJICHUS B JKHBOHM mpupoie, KoneOaTeiabHbIC NBMKEHHUSA B
XKHMBOH IIPUPOJAE, ONTUYECKHE ABJICHUA B JKHUBOH NpPUPONE, HeliCTBHE pajlald Ha >KUBbIC
OpraHN3MbI.

Xumusi: CTPOCHHE aTOMOB M MOJIEKYJ, KPHCTAJUIMYeCKas CTPYKTypa TBEDOBIX Tell,
MEXaHH3Mbl 00pa30BaHUs KPHCTAJUTHYECCKOM PEIIETKH, CIICKTPAIbHBIN AHAIIH3.

l'eocpachua: MarHUTHBIE NOMOCA 3eMITH, 3aJIeKH MArHUTHBIX Py, POTOCHEMKA 3CMHOM
MOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPICCHIN.



Texnonozua: NUHUM 3NEKTPOIiEpesay, FCHEPATOp NMEPEMEHHOTO TOKA, JJICKTPOJBUIATEN,

HHIYKUMOHHAA Me4b, pagap, pajHONpUEMHHK, TeneBu3op, anrcHHa, tenedon, CBU-neus,

TIPOCKLIMOHHBIN anmapar, BOJIOKOHHAs OITHKA, COJIHCYHAS barapes.




INTAHUPYEMBIE PE3YJIbTATHI OCBOEHUA HNPOI'PAMMBI IO ®U3HKE HA
YPOBHE CPEJHEI'O OBIHEI'O OBPA3OBAHHSA

OcBoeHue ydecOHoro mnpeamera «®Ousnkay Ha YpPOBHE cpelHero obuiero obpasoBaHus
(bazoBbIii  ypoBEHb) MODKHO ODECHEYMTh  JOCTHIKECHWEC  CHEAYIOIMX  JINYHOCTHBIX,
METANIPEAMETHBIX H MPEAMETHBIX 00pa30BaTEILHBIX PE3YIbTATOB.

JIHMUYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJbTAaTHl OCBOCHHA ydueOHOro npeamera «Pu3mka» MODKHBI OTpPaXXaTh
TOTOBHOCTh U CHOCOOHOCTh 00YyHaroIUXCs PYKOBOJACTBOBATHCH CPOPMUPOBAHHON BHYTpPECHHEMH
MO3HIMEH JHYHOCTH, CHCTEMOH [IGHHOCTHBIX OpHMCHTALHi, TO3UTHBHBIX BHYTPEHHHX
yOexKeHnil, COOTBETCTBYIOIIMX TPANHUIMOHHBIM HEHHOCTAM pPOCCHICKOro  00IecTBa,
pacUIMpEHUe XKU3HEHHOTO ONbITA H OIbITa JCATCIBHOCTH B MPOLECCE PEasH3allid OCHOBHBIX
HAIPABJICHUH BOCIIMTATE/IbHOM ACATSIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxkaaHCKOr0 BOCIMTAHMSA:

cOpPMHPOBAHHOCTh TPAXKAAHCKOH TMO3MLKMM O0Oyd4alomerocs Kak aKkTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOro 001ecTBa;

NPUHATHE TPaIULHAOHHBIX OOILIEYENOBEYECKUX TYMAHHCTHYECKUX W AEMOKPAaTHYCCKHX
LECHHOCTEIH,

TOTOBHOCTh BECTU COBMECTHYIO AEATENIBHOCTh B MHTEpPECAX IPakIAHCKOTO 0O0INecTBa,
y4acTBOBATh B CAMOYIIPABJICHHH B 00pa30BaTeIbHON OpraHH3aluy;

YMEHHE B3aMMOICHCTBOBAaTh C COLMMAJbHBIMH HHCTATYTaMH B COOTBETCTBHM C HX
(YHKIMSAMU U HA3HAYCHHEM,

TOTOBHOCTB K T'YMAHHUTaPHON M BONOHTEPCKOH NEATETHHOCTH,

2) NaTPHOTHYECKOT0 BOCIIMTAHHUSA:

c(popMHPOBAHHOCTHh POCCHICKOH T'PaskAAHCKOH HACHTUYHOCTH, NAaTPHOTU3MA;

LCHHOCTHOE OTHOILIEHHE K TOCYIAapCTBEHHbIM CHMBOJIaM, NOCTWDKEHHAM POCCHMCKMX
yUIEHBIX B 007aCTH QU3HKH U TEXHHKH;

3) AyXOBHO-HPABCTBEHHOTO BOCIIMTAHMS:

chOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYECKOrO MOBEICHH,

CIIOCOOHOCTh OLIEHMBATh CHTYALHI0O H NPHHUMATH OCO3HAHHBIC PEIICHHS, OPHEHTHPYSChH
HAa MOPAITEHO-HPABCTBECHHBIE HOPMBI U LICHHOCTH, B TOM YHUCIIE B JEATENBHOCTH YUEHOTO;

OCO3HAaHHE TUYHOTO BKJIaJa B NOCTPOCHHE YCTOHYUBOrO Oy 1yLIero;

4) 3CTEeTHYECKOr0 BOCIIMTAHHS:

3CTETHYECKOE OTHOUICHHE K MUPY, BKIIOYas 3CTETHKY HAy4HOI'O TBOPHYECTBA, IIPUCYILETO
$usnueckoii Hayke;

S) TpyAoBOTO BOCIIMTAHHS:
HHTEPEC K pasiuuHbIM cdepaM npoecCHOHANBHOH MAEATEIBHOCTH, B TOM YHCIE
L CBA3aHHBIM C (U3MKOH W TEXHHKOH, yMEHHE COBEPIIATh OCO3HAHHbIA BhIOOp Oymymicii
~ Apo)ECCHH M PEAT30BLIBATL COOCTBEHHBIE XM3HCHHBIE TUIAHBL,
" FOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHUIO M camMo00pa3oBaHmio B obnacti (u3uKu Ha
| mpoTsLKEHNH Beek MM3HY,
3 6) 9K0JIOrH4€CKOT0 BOCTIMTAHHSN:
Cc(OPMHUPOBAHHOCTh JKOJIOTMYECKOH KYyJBLTYpbl, OCO3HAHHE TIJ00ANBHOTO XapakTepa
{ KONIOrHUECKHX NPobIeM; L




IJIAaHUPOBAHME M OCYLUECTBJIICHHE IEHCTBUH B OKDPYXAlOMEH Cpelle Ha OCHOBE 3HAHUS
nenel yCTOHIUBOro pasBuTHs 4€NI0BEYECTBA,

pacIIHpEHUE OMbITa JACATCIBHOCTH JKONOTHYECKOH HampaBi€HHOCTH Ha OCHOBE
HMEIOLIMXCSA 3HaHUI 110 (PH3HKE;

7) 1EHHOCTH HAY4YHOI0 HO3HAHHUSA:

c(OpMHPOBAaHHOCTD MHPOBO33PCHHUA, COOTBETCTBYIOIIEIO COBPEMCHHOMY  YPOBHIO
pa3BuTHA PU3UIECKON HayKH,

OCO3HaHHE LICHHOCTH HAYYHOH NEATEIBHOCTH, TOTOBHOCTH B MPOLIECCE M3YYCHUS (DUHUKH
OCYILIECTBIIATh MPOEKTHYIO H HCCAEAOBATENBCKYIO IEATENIEHOCTS HHAVBUAYANHHO W B TPYTIfIE.

METANIPEAMETHBIE PE3YJIbTATHI

Ho3naBare/ibHbIE YHHBEPCAJbHBIE YUeOHbIC AeiicTBHS
Ba3zoBbie Joruyeckue aeicTeus:

CaMOCTOATENRHO (POPMYJIHPOBaTh M aKTyalM3HpPOBaTh TNpoblieMy, paccMaTpuBarh eé
BCECTOPOHHE;

OIIPEAETISATh UEIH AEATENIHOCTH, 3a1aBaTh NapaMeTPhbl M KPUTEPUHN HX TOCTHKECHUS,

BBIABJIATH 3aKOHOMEPHOCTH ¥ IPOTHBOPEYHS B PACCMATPHBAEMBIX (DM3HUCCKUX SBJICHUNX,

paspabaTeiBaTh IUIaH PELICHHS MPOONEMBI C YIETOM aHAM3a MMEIOMIMXCS MATEPHAIBHEIX
H HEMATEPHAIBHBIX PECYPCOB,

BHOCUTb KODPEKTHBBI B ACATCIBHOCTb, OLIEHMBATh COOTBETCTBHE PE3YJILTATOB IIEJAM,
OLICHUBATh PUCKH IIOCICACTBUN JEATEILHOCTH;

KOOPAMHHMPOBATb W BBIIONHATH paloTy B YCHOBUAX pPEAIBHOro, BUPTYANBHOTO W
KOMOWHHPOBAHHOT'O B3aUMOICHCTBHUS,

pa3BHBATh KPCATUBHOE MBILUICHUE NP PELICHHH XXU3HEHHBIX MPOOIeM.

Ba3zoBbie ucciea0BaTeIbCKHE JEHCTBHA:

BIaJETh HAYYHOH TEPMHHOJIOIHEH, KIFOYEBBHIMH NOHATUAMH M METOXaMH (PU3HUECKO
HayKU,

BJIaJ€Th HABBIKAMM Y4YeOHO-UCCICHA0OBATENBCKOH M MPOEKTHON ACATEIILHOCTH B 00/1aCTH
$u3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY [TOUCKY METONOB PEIlieHUs 3a1ay
$uzHUeCcKOro coiepaHus, IPUMEHEHHIO PA3JIMYHBIX METOIOB MIO3HAHMUS,

BJIQIETh BHJIAMH JICATEIBHOCTH N0 IOJYYCHHMIO HOBOTO 3HAHUS, €r0 HMHTEPIIPETaLHH,
npeo0pa3oBaHUIo M MPUMEHCHUIO B PadiMuHBIX y4eOHBIX CHTyalMsiX, B TOM YHCIE ITIpH
CO3/1aHUH Y4eOHBIX MPOEKTOB B 001aCcTH (PU3HKH;

BBUIBIATH MPUUYMHHO-CIACACTBCHHBIC CBA3M H AKTYaJIM3HMPOBaTh 3a1ady, BBIABHTATh
TMIOTE3y €€ pelieHMs, HAXOAHMTh apryMEHThI Ui [OKa3aTelIbCTBA CBOHX YTBEP)KICHHH,
3a7aBaTh NapaMeTPbl U KPUTEPUH PELICHHUS,

AHAJIM3UPOBATE TMOJIyYEHHBIC B XOAE pEHICHHs 3aJayd pPE3y/bTaThl, KPHTHYECKH
OHEHHUBATH UX JOCTOBEPHOCTh, MPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSAX,

craBurh U GopMymHpoBaTh COGCTBEHHBIC 33auu B 00pa30BATENLHOW ACATEALHOCTH, B
TOM YHCJIE TIPH H3YUEHHH QU3HKH,

J1aBaTh OLICHKY HOBBIM CHTYallisAM, OLIEHUBATH NPHOOPETEHHBIN ONBIT,

YMETH IIEPCHOCHTH 3HAHUS 110 PU3HNKE B IPAKTUIECKYH) 00JIACTb JKU3HENEATEIHOCTH;

YMETh HHTEIPUPOBATh 3HAHUA U3 Pa3HBIX MPEAMETHBIX 00IacTeii;

BBIJIBUTaTh HOBBIC HICH, IIPEAJIaraTh OPUIHHANBHBIC TOXO/bI U PEIICHUS,

CTaBHUTH NPOOIIEMBI U 3a]1a4H, NONYCKAIOIHE aTbTCPHATHBHBIC PELICHHS.




Pabora ¢ undopmanueii:

BJIAJCTh HABBIKAMH MOJyYCHHA WHpOpPMALMH (PU3HYECKOr0 CONEPXKAaHMS W3 HCTOUYHHMKOB
Pa3HBIX THIIOB, CAMOCTOATENILBHO OCYLIECTBJIATH IMOMCK, aHaJiM3, CUCTEMATU3AlMI0 M
HUHTEPIPETANuI0 HHPOPMALIHK PAa3TMIHBIX BHAOB H GOPM NPEACTABIICHU,

OLICHUBATh JOCTOBEPHOCTH HHOpMAITIH;

UCITONIb30BATh CPEACTBA WHQPOPMALMOHHBIX W KOMMYHWKAIIMOHHBIX TCXHOJNOTHI B
PEIICHAM KOTHUTHUBHBIX, KOMMYHMKATHBHBIX M OPraHH3aLMOHHBIX 337a4 C coOmoacHueM
TpeOOBaHMil SPrOHOMHKH, TEXHUKH OC30MaCHOCTH, THTHEHBI, PECYPCOCOSPEKEHHUS, MPABOBAIX U
JITHYECKHUX HOPM, HOpPM HHGOPMAIIHOHHOH 6€3011acHOCTH;

CO3/aBaTh TEKCTHl (IM3HYECKOTO COAEPKAHHA B pasNM4HbIX Qopmarax ¢ yuéToM
Ha3HaYeHUs WHQPOpMAIMH M 1ENEBOH ayAMTOpHH, BbIOMpas onTuUMaibHYI0 Qopmy
[PCACTABJICHUS M BU3YaJIM3aLlHH.

KoMMyHHKATHBHbIC YHHBEPCAJIbLHbBIC YdeOHbIe KelicTBHA:

, OCYLIECTBIIATH OOIIEHHE Ha ypOKax (HM3UKH U BO BHEYPOIHOH JEATEINHHOCTH;
1 pacno3HaBaTh NPEANIOCHUIKY KOH(IHUKTHBIX CHTyalui U CMArIaTh KOH(PIHUKTHI;
1 pasBEPHYTO H JOTHYHO H3JIaraTb CBOKO TOYKY 3PEHHMS C MCNONb30BAaHHEM S3BIKOBBIX
CPCACTB,

TIOHMMATH ¥ HCIIONH30BATh IIPEHMYIIECTBA KOMAHAHONW 11 MHAVBHUIY AJIBHOM PaboThI;

BBIOHMpaTh TCMaTHKY M METOABI COBMECTHBIX ACHCTBHH ¢ y4€TOM OOILMX HHTEPECOB H
PO3MOXKHOCTEH KAXKAOTO WIEHA KOJUICKTHBA,
” NPUHUMATh LEIM COBMECTHOH HEATENbHOCTH, OPraHH30BBIBATh H KOOPAMHHPOBATH
L JEiiCTBEA 110 8 JOCTIDKCHWIO: COCTABIINTH IUIAH NEHCTBHIA, pacopesendaT pojd C Y4ETOM
BEBCHMI YUACTHUKOB, 00CY)KIaTh PE3yILTATHl COBMECTHOMH paboThL;
; OLICHUBATh Ka4ECTBO CBOErO BKJIA/IA M KAXIOr0 Y4aCTHUKA KOMAHIbI B 0OIMid pe3ynbTaT
o pa3paboTaHHBIM KPUTEPHAM;
] npelUiarath HOBBIE NPOCKTHI, OLEHUBATh WIEH C MO3ULMH HOBU3HBI, OPUIHHAJILHOCTH,
RICCKOH 3HAUMMOCTH,
OCYIIECTBJISTh TO3WTHBHOEC CTPATETHUCCKOE TMOBEACHHWE B DPa3/MYHBIX CHUTYallMsAX,
b TBOPYECTBO M BOOOpaXKEHHE, OBITh HHUIMATHBHEIM.

JARSTHBHbBIC YHHBEpCaJIbHbIC YueOHble JeiicTBrs

Dprasuu3alHsa:

CaMOCTOATEIIEHO OCYIIECTBJIATh NO3HABATCIBHYIO AEATECIBHOCTh B 00J1aCTH (QM3MKH H
BOMHH, BBISBIIATH NPOOIeMBl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHRIC 3a1a4H,

f: CAMOCTONTENBHO COCTABJIATh IUIAH PEIICHHMS pPacu€THBIX M KAa4YEeCTBEHHBIX 3a1a4, IUIAH
' npakTH4eckod paboThl ¢ y4Y&TOM HMEIOLIMXCS PECypcoB, COOCTBEHHBIX
PEEKHOCTCH U IPEANIOYTCHUI;

. JBETH OLICHKY HOBBIM CHTYaLIsAM,

b OCO3HaHHBII BLIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha ceds OTBETCTBEHHOCTH 3a

SHMBATHL IPHOOPETEHHDI OITBIT;
peobCTBOBATE  (QOPMUPOBAHMIO H MNpPOABICHUIO OSpyAMIMH B obmacti  (u3uky,
® MOBHINIATH CBOM 00pa30BaTE/IBHLIA W KYIbTYPHbIH YPOBSHb.

DJTb, IMONHOHAJILHbIH HHTELICKT:



JABaTh OLICHKY HOBBIM CHUTYaUWsM, BHOCHTb KOPPEKTHBH!I B JACATCIHHOCTDH, OLICHWBATH
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJIAJICTh HABBIKAMHM [103HABATEILHOH PEPIICKCHN KaK OCO3HAHHS COBEPIIAEMBIX ACHCTBUI
Y MBICJTMTEIFHBIX TIPOLIECCOB, X PE3YJIHTATOB H OCHOBAHHIA,

HCITOJIb30BATh MPUEMBI PEUIEKCHH [T OLICHKH CHTYaIHH, BbIOOPA BEPHOTO PEHICHHUS,

YMETh OLICHHBATh PUCKH ¥ CBOEBPEMEHHO NMPHHAMATH PCIICHUS [0 HX CHIDKCHHIO,

TIPUHAMATE MOTHBbI M apr'yMEHTbI APYTHX MPH aHAJIH3E PE3YJIbTATOB ACATEIILHOCTH,

NPUHUMATH 031, TOHMMAs CBOM HENOCTATKH M JOCTOHHCTBA,

PUHEMATh MOTHBBI H apI'yMEHTBI JIPYTHX TIPH aHAIU3E Pe3YIbTATOB ACATEIBHOCTH,

NPU3HABATh CBOE MPaBO M MPABO APYTHX HA OLIMOKH.

B npouecce NOCTIKEHHS JIMTHOCTHBIX PE3YJIHTATOB OCBOCHHS IIPOrPaMMBI 10 (pU3MKE I
ypOBHA cpenHero obmero obpazosanus y 00ydJarommuxcs COBEPUICHCTBYETCS IMOLUOHAIBHBINH
HHTEJUIEKT, TPEATIONATAIOMHH C(POPMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKJTIOYAIOINETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHHE,
BUJ/ICTH HAIIPABJICHHS PA3BUTHA COOCTBEHHOM IMOIMOHATBHOM Ceprl, OBITh YBEPEHHBIM B cebe;

caMOoperyJIMpOBaHHA, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE IPUHEMATE
OTBETCTBEHHOCTh 33 CBOE IMIOBCACHHE, CIMOCOOHOCTh AaNalTHPOBATHCS K IMOLMOHAJILHBIM
WU3MEHEHHAM U POSBJIATh TMOKOCTD, OBITh OTKPHITHIM HOBOMY

BHYTPCHHEH MOTHBAIMM, BKIIOYAIOLICH CTPEMIICHHE K JOCTWKCHHIO HEH H YCIEXy,
ONTHMH3M, HHUIHATABHOCTD, YMEHHE ICACTBOBATh UCXOZA U3 CBOMX BO3MOXXHOCTEI;

3MNATHH, BKIOHAIOMEH CrIOCOOHOCTh TIOHMMAaTh JMOLMOHAIBHOE COCTOSHME APYTHX,
YYUTHIBAThH €r0 IPH OCYHIECTBIICHHH OOIIEHNS, CIOCOOHOCTD K COUYBCTBHIO U CONEPEIKHBAHHIO;

COIMANbHBIX HABBIKOB, BKJIIOYAIOIIMX CMIOCOOHOCTD BBHICTPAMBATh OTHOLICHUS C APYTHMH
JIOBMH, 3a00TUTHCS, TPOSBIATE MHTEPEC H pa3peilaTh KOHIMKTHI.

HNPEAMETHBIE PE3YJbLTATHI

K xonuy obyuenus B 10 kiacce nmpeaMerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOTKHbI
oTpaxaTh CHOPMHUPOBAHHOCTh Y OOYHAIOINUXCA YMCHHUIA:

JEMOHCTPHPOBATh Ha MPUMEPAX POJbh M MeCTO (H3HKU B POPMHPOBAHUHN COBPEMECHHOM
HAy4YHOH KapTHHBI MHpa, B Pa3sBUTHH COBPEMECHHON TEXHWKH U TEXHONOTHH, B IMPAKTHYECCKOM
JESATSIIBHOCTH JIIOAACH;

YYMTBIBaTh T'PAHMLbI NPHMEHECHHA H3Y4YCHHbIX (GU3MUECKUX Mojenel: MaTepHasbHas
TOYKa, WHEPIMAJIbHAA CUCTEMA OTCYETa, aOCOMOTHO TBEPAOE TENO, MACAIBHBIN a3, MOAEIH
CTPOCHHUSA a30B, HMAKOCTEH U TBEPIBIX TEJN, TOUCHHBI JJICKTPHUECKUIA 3apsl NPH PEIICHAH
(u3YECKUX 3a1a4; ‘

pacniosHaBath (pu3MuecKHe ABICHHSA (TPOLIECCH) M OOBACHATh MX HA OCHOBE 3aKOHOB
MEXAHHKH, MOJCKYIAPHO-KHHETHYCCKOH TCOPHM CTPOEHMS BEINECTBA M DJICKTPOAMHAMMKH:
PaBHOMEPHOE M PaBHOYCKOPEHHOE MPAMOJMHEHHOE [BIDKEHWE, CBOOONHOE MAjJCHHE TElI,
IOBIDKEHHE 110 OKDYXXHOCTH, HHEpuud, B3aumozneiicteue ten, auddysus, OpoyHOBCKOE
ABIDKCHHE, CTPOCHUE >KMIAKOCTEH M TBEPABIX TEJ, M3MCHEHHE 00bEMA TENl MPH HArpeBaHHH
(oxnaxAeHUH), TEMJIOBOE PaBHOBECHE, HCMAPCHUE, KOHICHCAIMS, MIABJICHHE, KPUCTAIUTH3ALIMS,
KUTICHHE, BJIAKHOCTH BO3/yXa, NMOBBIICHAC NABJICHUA ra3a MpU €ro HarpeBaHWH B 3aKPBHITOM
COCYyJI€, CBSI3b MEXKAY NapaMeTpaMd COCTOSHHMS Ta3a B HM30MpPOLECCAX, JJIEKTPH3AIlMS Tell,
B3aUMOJICHCTBHE 3apAIOB;



:
:
:
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OITKCBHIBATh MEXAHUYECKOE NBIDKEHHE, MCMOJb3Yys (M3MUCCKHE BEIHMYHHBI KOOPAHHATA,
IyTh, NEPEMEIICHAE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIa, MMITYJIbC Tella, KHHETHYeCKas
SHEPrud, MOTCHIMANIBHAS JHEPrUs, MEXaHWYecKas paboTa, MEXaHWYECKash MOLIHOCTH, MpH
ONMCAaHUH MPAaBWJIBHO TPAKTOBATh (PM3WICCKHIl CMBICI HCHONB3YEMBIX BEJHMYHMH, UX
0003Ha4YCHUs H CAMHUIbL, HAXOAUTDH (POPMYJIBL, CBA3bIBAIOLIME JAHHYIO (PH3UYECKYIO BEIHYHHY
C IPYTHMH BEJTHIHHAMH,

ONKCHIBATh M3YYCHHbIC TEIUIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SBJICHHA, HCTIONB3YS
¢u3uueCcKue BEIHYMHBL JaBICHHE Tra3a, TEMIEpaTypa, CPEHHAA KHHETHYECKas JHEPrus
Xa0THYECKOTO [BIDKCHUA MOJIEKYJ, CPEHHEKBaApAaTHYHAA CKOPOCTh MOJIEKYJ, KOJWYECTBO
TEIUIOTBI, BHYTPCHHSS JHEprus, pabora raza, kodQpUIHMEHT MOJNC3HOrO ACHCTBHUSA TEIIOBOrO
ABUTaTeIsl; IPX ONMMCAHWK NPABHJIBHO TPAKTOBAaTh (PU3MYECKHH CMBICT HCIIONB3YEMBIX BEIHUYMH,
ux 0003Ha4eHUsA M CAMHULBI, HAXOMUTb (OPMYJIbI, CBA3BIBAIOIME HAHHYIO (DH3MYECKYIO
BEJIMYHHY C APYTUMH BETHUHHAM;

OIIMCHIBATh U3YYECHHbIE IICKTPUUYECKUE CBOMCTBA BEHICCTBA M IJICKTPHYECKHE SBIICHUS
(mpouiecchl), UCTIONB3YA (PH3MYECKHE BEIMUMHBL ICKTPHUYCCKHI 3apsll, JIEKTPHIECKOE IIOJIE,
HAaNPSDKEHHOCTb 110J18, TOTEHUMAN, Pa3sHOCTh TOTCHLMANOB, TNPH ONMCAHWH TPABIILHO
TPakTOBaTh (MINMUYECCKUIM CMBICH WCTIONB3YEMBIX BEIWYMH, WX O0OO3HAUCHMS W €MHMLBI,
yKa3biBaTh (OPMYIIbI, CBA3BIBAIOLIME JAHHYIO (U3HIECKYIO BEIMYUHY C APYTHMH BETMIUHAMH,

aHATH3UPOBaTh (HM3WUECKHE TIPOLIECCH M SBJICHUS, UCTIONB3YA (DH3MYECKHE 33KOHEI U
OpPUHIAIBL 3aKOH BCeMHpHOro tsarotenus, I, II u III 3axoHsr HpioTOHA, 3aKOH COXpaHCHHS
MEXaHWYECKOH IHEPrHH, 3aKOH COXPAHCHHS MMITYJIBCA, PHHIHI CYMEPHO3HIHH CHJI, IPHHLIAT
PaBHOITPaBHs UHEPIMAIBHBIX CHCTEM OTCYETA, MOJICKYIAPHO-KMHETHYECKYIO TEOPHIO CTPOESHHS
BEMIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPESHHEH KHHETHYECKOW JHEPrMH TEIUIOBOTO JBHIKCHHSA
MOJIEKY ¢ abCoNMOTHOH TeMmeparypoii, MepBbil 3aKOH TEPMOJHHAMMKH, 3aKOH COXPAaHEHHS
AMEKTPHUYECKOTr0 3apsana, 3akoH KyJoHa, NpH 3TOM pa3iuuaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHa, €r0 MaTEMaTHIECKOE BHIPAXKEHHE H YCJIOBHA (IpaHuIIbL, 001aCTH) MPUMEHUMOCTH,

O0BSCHATH OCHOBHBIC IIPHHIMMITEI TEHCTBUS MAIMH, IPHOOPOB U TEXHHIECKUX YCTPOMCTB;
Pa3THIATEL YCIOBHA HX 6E30MaCHOT0 HCNOMB30BAHMS B IIOBCEHEBHOM KU3HT,

BBINOJIHATH OKCIIEPUMEHTHI 110 HCCIECAOBAHHIO (H3MYCCKMX SBJICHHNA ¥ MPOLECCOB C
ECTOJb30BAHUEM MPAMBIX M KOCBEHHBIX HM3MEpPEHMH, TpH 3ToM  (OpMYIHMPOBATH
mpobnieMy/3amady ¥ THHOTe3y y4eOHOrO OJKCIEPHMEHTa, COOMpaTh VCTAHOBKY M3
HEPEUTOKEHHOTO 000PYI0BaHNS, IPOBOAUTD OIIBIT U (JOPMYJIMPOBATh BLIBOJEL,

OCYIIECTBJIATL IPSAMbiE U KOCBEHHBIE M3MEpeHHMs (U3MYECKAX BEIHUYHH, IPH 3TOM
BIOHpaTh ONTHMAaNBHBIA CTIOCOO M3MEPEHHA M HCIOJb30BaTh H3BECTHBIC METOAbI OLICHKH
EOrPEIHOCTEH M3MEPCHUH;

HCCIEIOBaTh 3aBUCHMOCTH MEXAy (M3HYECKAMH BEIMYMHAMH C HCHOJIb30BAHHUEM
MPEMLIX M3MEPCHHH, IPH 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (MKCHPOBATh pPE3YJIbTATHI
4EHHOM 3aBHCHMMOCTH (U3NYECKUX BEJIMYMH B BUAE Tabnuil U rpaduKoB, AejIaTh BBLIBOBI
PE3YJIbTATAM MCCIICIOBaHHUS,

cobmonate npaBmwia 6€30MacHOro TpyJa NpH HPOBEACHHH HCCIACHOBAHHI B paMKax
sOHOTO JKCIEpUMEHTa, Y4eOHO-HCCIICHOBATENBCKOM H  HPOEKTHON AEATENLHOCTH C
BCmONE30BaHHEM H3MEPHTEIBHBIX YCTPOICTE H 1a6OpaTopHOro obopynoBauus,

pemiaTh pPacyéTHBIC 3a/layd C SBHO 3aJaHHON (PU3MYECKOM MOIENBI0, HCIIONb3Ys
ACCKHC 3aKOHBI M IPHHIMIIEL, HA OCHOBE aHAIM3a YCIOBHA 3324l BRIOUpaTh (PU3HUECKYIO
SEb, BBIIC/ATh (U3HMYCCKHE BENMYHHBI M (OpMYJIbI, HEOOXOMHMBIE I €€ pelieHHs,
DAHTH PACIETHI B OLCHHBATH PCANILHOCTD MOy YEHHOTO 3HAYCHHS (PH3HYECKOH BEAIHHBL




peliaTh KayeCTBCHHbBIC 3aJavd: BBICTPAMBATH JOTHYECKM HEMIPOTHBOPCYMBYIO HETIOUYKY
PacCykICHHI C OMOPOi HAa H3YUCHHBIE 3aKOHbI, 3AKOHOMEPHOCTH M QHU3HYECKHUE ABICHUS,

HCTIONIb30BaTh IPH pEHICHHH Y4YeOHBIX 3a/lad COBPEMEHHBIC HMH(POPMALMOHHBIE
TEXHOJIOTHH IS MOWUCKA, CTPYKTYPHPOBAHWA, MHTCPHPETALMU M NPEACTaBICHUS yueOHOH U
HAYYHO-TIOMYIAPHOH HH(oOpMaIMK, IONYYCHHOH W3 Pa3NHYHBIX HCTOYHHWKOB, KPHTHYECKU
aHATM3MPOBATH MOJY4AEMYI0 HH(POPMALIUIO,

MPUBOAUTH NPUMEPHI BKIaJa POCCHHCKHX M 3apYOEKHbIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayK#, O0BACHEHHE MPOLIECCOB OKPYXAIOLIET0 MUPa, B PA3BUTHE TEXHUKH H TEXHOJIOTHIA,

HCTIOJIb30BATh TEOPCTHUECKUE 3HAHWSA N0 (U3MKE B TMOBCEOHEBHON JKU3HM JUIs
obecrieueHus 6€30MacCHOCTH TPy O0PAINEHHH C MPUOOpaMH M TEXHHYESCKUMHM YCTPOHCTBAMM, IS
COXPAHECHHS 30POBbS U COOJIOIEHUS HOPM KOJIOTHYECKOT0 MOBEICHHS B OKpY>Xatoleii cpene;

paboTaTh B TPyHIIE C BLITIOIHEHHEM Pa3iIMYHBIX COLMANBHBIX PONCH, TUIAHHPOBATH PadoOTy
IpyInbl, palMOHANBHO pacTpedciarh o0A3aHHOCTM ¥ IUIAHMPOBATbh HCATENBHOCTh B
HECTAHIAPTHBIX CHUTYalMAX, aJleKBaTHO OLICHMBATH BKJIAJ KDKIOTO U3 yYaCTHHKOB I'PYINIbI B
PEUICHHE PacCMaTPHBAEMOii IpoDIEMBI. '

K xoniy oOyuenus B 11 kiacee npeamersble pesynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxath CHOPMUPOBAHHOCTD Y O0YHAIOMMXCH YMEHMI:

JAEMOHCTPUPOBATh Ha TIPUMEPAX poJib ¥ MecTo (Pu3nku B GOpMHPOBAHMM COBPEMEHHOM
Hay4YHO! KapTHHbI MUDPA, B Pa3BUTHHM COBPEMCHHOH TEXHHMKHM M TEXHOJIOTHH, B IPaKTHYECKOM
JAEATENHHOCTH JTFOJIEH, LIEJJOCTHOCTD H €AHHCTBO (PH3HYECKOH KapTHHBI MUDA,

VYATHIBATh TPAHHIBI MPAMECHCHUS HW3YYCHHBIX (H3MYCCKHX MOJENEH. TOYCUHBIH
JNMEKTPUYECKHA 3apsi, Jyd CBETa, TOUECHYHbIH WMCTOYHHMK CBETa, SACpHas MOJIEIb aToMa,
HYKJIOHHAs MOJIENIb ATOMHOTO SJ[pa P PEIICHHM (PU3MIESCKUX 3a71aH;

pacriosHaBaTh (PU3NYECKHE SBIECHHS (MPOLECCHI) M OOBACHATH MX HAa OCHOBE 3aKOHOB
INEKTPOIMHAMHKA M KBAHTOBOM (M3MKHU. 3MEKTPHYECKAs MPOBOJMMOCTD, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MArHHTHOS JACHCTBUA TOKa, B3aMMOJCHCTBHEC MAarHHMTOB, 3JICKTPOMarHWUTHas
HHAYKUMS, ACHCTBHE MAarHMTHOTO I[10Ji1 HA IPOBOAHWK C TOKOM M JBIDKYINHICS 3apan,
IEKTPOMArHUTHBIE KOJICOAHHS M BOJNHBL, IPAMOJIMHEHHOE PacpOCTPaHEHHE CBETA, OTPAXKCHHUE,
npesioMmyieHne, uHrepdepenims, Mudpakius ©u NOJAPH3ALMA CBETa, MUCIEPCHS CBETa,
doroanexrpudeckuii apdext (hororddekr), CBETOBOES AABICHHE, BOSHUKHOBEHHE TUHEHIATOrO
CIEeKTpa aToMa BOJOPOAA, €CTECTBEHHAS M MCKyCCTBEHHAS PaiMOAKTUBHOCTb;

OIHCHIBATh M3YYCHHBIE CBOMCTBA BEMIECTBA (INEKTPUYECKHUE, MAarHUTHbHIC, ONTUYECKHUE,
MEKTPUIECKYIO MMPOBOAMMOCTb Pa3NMYHBIX CPEN) M DNIEKTPOMArHUTHBIE ABJICHUS (TIPOLIECCHI),
HCTIONIb3YST (DM3MYECKHE BENMYMHBL JNEKTPUYECKMM 3apsf, CWlAa TOKa, DJIEKTPHYECKOE
HAIIPSDKEHUE, SIEKTPHYECKOE CONPOTHBIICHHE, PA3HOCTb NOTCHIHANIOB, HIEKTPOIBIIKYINAs CHIIa,
paboTa TOka, MHAYKLMA MAarHUTHOro Mons, cuna Amnepa, cuiaa JlopeHna, MHAYKTHBHOCTbH
KaTYIIKY, JHEPrHs JJICKTPHYECKOTO W MArHMTHOTO TOJseHd, Nepuoi M dactota koncbanuii B
KoJIe0aTCIEHOM KOHTYPE, 3apsill ¥ CHJIA TOKa B IIPOLECCE TAPMOHMYECKHUX 3JICKTPOMArHUTHBIX
xonebanmii, GOKyCHOE PacCTOSHHE M ONTHYCCKAs CHJIA JIMH3bL, NMPH OIMCAHWH MPABHJIBHO
TPaKTOBaTh (PU3MUECKUIH CMBICT HCHONb3YEMbIX BENMYMH, HX OOO3HAYCHHA W CAMHMIGI,
YKa3biBaTh (JOPMYJIbI, CBA3BIBAIOIINE JAHHYIO PU3HYECKYIO BEIMYMHY C APYTHMH BETHIHHAMM;

OTIMCHIBATh W3yYCHHBIC KBAHTOBBIC SIBJICHHUS W TIPOLIECCHI, HCMONB3Yys (u3HUecKue
BEJIMYMHBI. CKOPOCTh JJIEKTPOMATHMTHBIX BOMH, JJIMHA BOJIHBI M YacTOTa CBETa, JHEPrUs U
HMITYJILC (POTOHA, MECPUOA TMONypacnafa, JHCPrus CBA3H ATOMHBIX SACp, HpPH OMUCAHUH
OPaBWIGHO TPAKTOBAaTh (PU3UYECKHH CMBICH HCHONb3YEMBIX BEIMYMH, WX O0003HAYCHHS W



€IMHMIIBI, YKa3bBaTh (QOPMYJIbI, CBS3HIBAIOIIHC JAHHYIO (DU3MYECKYIO BEIHUMHY C APYTHMH
BEJIMYMHAMH, BRIYHCIINTH 3HAYCHUE (PHU3HIESCKOM BETHIHHBI,

aHANTH3UPOBaTh (PU3MYECKHUE TPOLIECCH M SBIICHHSA, UCTONB3YsS (PU3MYECKHE 3aKOHBI H
mpemEnbl  3ak0H OMa, 3aKOHBI  IIOCHEAOBATENBHOTO W MAPANICHBHOTO COEHHHEHHS
HPOBOIHHKOB, 3akOH JDxoymsi-JleHna, 3akOH OJJICKTPOMAarHWTHOM HWHAYKIHHM, 3aKOH
IPEMOJIMHEHHOTO PAclpOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHHA CBETA, 3aKOHBI MPEJIOMIICHHS
cmcra, ypasHeHue OifHmTeiiHa s ¢QotodddexTa, 3aKOH COXPAHEHHSM SHEPIUM, 3aKOH
COXpaHCHHS HMMIIYJIbCa, 3aKOH COXPAaHEHHs J3IECKTPHYECKOrO 3apsjia, 3aKOH COXPaHEHHS
MBCCOBOIO YMCJA, NOCTYNAaThl bopa, 3aKOH PagHOaKTHBHOIO pacmaia, MPH ITOM pas3iMyuarth
CROBCCHYIO (POPMYJTHPOBKY 33KOHA, €M0 MAaTEeMaTHYECKOE BBHIPAXKEHHE H YCJIOBHS (TPAHMLbL,
o6xacTH) IPUMEHUMOCTH;

ODIPENE/IATL HANPaB/ICHHE BEKTOpAa MHIAYKIMHM MarHUTHOTO IOJIS MPOBONHHMKA C TOKOM,
cmmu Amriepa 1 cunsl JIopenua;

CTPOHTH H OITHCHIBATh U300 pa’KEeHHE, CO3/IABAEMOE TUIOCKMM 3EPKAJIOM, TOHKOM JTMH30;

BBIIOJHATL J3KCIIEPUMEHThl MO HCCICAOBAHHI0O (U3HYCCKUX SBJICHHN W MPOLECCOB C
ECHONE30BAHMEM IIPAMBIX M KOCBEHHBIX H3MEpeHMit: 1npu  3ToM  opMyHpoBatsh
mpobmemy/3afauy M THNOTE3y y4eOHOTO  IKCTEpHMEHTa, co0upars yCTaHOBKY U3
MPCABROKCHHOr0 000py10BaHHS, IPOBOAMTH ONBIT M GOPMYIHUPOBATSH BHIBOJIBI,

OCYIIECTB/IATh NPAMBIE W KOCBCHHBIC HM3MEPEHMA (U3MYECKHMX BENWYMH, NPH JTOM
mdbEpaTe onTUManbHBIH CIOCO0 WM3MEPEHHSA M HCHOJb30BATh H3BCCTHBIE METONLI OLICHKH
BWOTPECUIHOCTEH H3MEPEHUH,

HCCJIEA0BATh 3aBUCHMOCTH PU3MYECKHX BEMHIHH C HCHONH30BAHHEM MPAMBIX M3MEPEHHM:
WpH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHPOBATH PE3yNBTATHI MONYyYSHHOM 3aBHCHMOCTH
§maEYeCKMX BEMMYMH B Buiac Tabmum M rpadukoB, nenate BBIBOABI [0 pe3yJibTaTaM
ECCHEJIOBaHU, .

cobmonaTe mpasmna 6e30macHOro Tpyda MPH NPOBENCHHH HCCHECHAOBAHHM B paMKax
yebHOro OKCIepMMeHTa, Y4eOHO-MCCNENOBAaTE/BCKOW W NPOEKTHOM HEATENRHOCTH C

ECIOJIE30BaHHEM H3MEPHTEIHHBIX YCTPOHCTB U 1abopaTopHOro 000pyA0BaHuUS,
pemiaTh pacuéTHble 3a4a4d C SBHO 3aJaHHOM (M3HYECKOH MOIENbBIO, HCIIONB3YS
ErmTeciaie 3aKOHB! ¥ TIPHHIMTIEL, HA OCHOBE AHATM3A YCJIOBHSA 3a]a9H BBIOHPATH du3rueckyo
MONETL, BHIACIATh (U3MdecKue BeNwuYMHbI M (GopMynbl, HeoOXoauMble uis €€ pelicHuMs,
MPOBOHTH PaCIETHI ¥ OLIEHUBATH PEATbHOCTD NOIYYEHHOIO 3HaUeHHs (PU3UIECKON BENHYUHEI,
pelIaTs KadeCTBEHHBIE 3a/1auM. BHICTPAWUBATH JIOTHYECKH HETIPOTHBOPEUHBYIO LETIOYKY
KJICHH# C OTIOPO#i HA W3YUYCHHbIE 3aKOHbI, 3aKOHOMEPHOCTH ¥ (U3NIECKUE ABICHUS,
ACIIONIb30BaTh [PH pemieHuM y4eOHBIX 3ajad  COBpEMEHHble HWH(OPMALMOHHBIC
BEXROJIOTMH JUIS TIOMCKA, CTPYKTYPHPOBAHHS, MHTEPIPETaLMH M NPEICTABICHUA Y4YEOHOU M
MEYSHO-TIONYJIAPHONH HHAOPMAUMH, MONYYEHHOW M3 pPasIUYHBIX HMCTOYHHUKOB, KPUTHYECKU
MEREMIHPOBATH [I0JTyYaeMYI0 HHPOPMALHIO,
OOBACHATE MPUHLAIGI ACHCTBUA MAIIMH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iiidaTh
yemomus HX 6E30M1aCHOT0 HCIIOIB30BAHMUS B [TOBCEIHEBHOM KU3HY;
OPEBONMTH TIPUMEPHI BKJIAA POCCHHCKAX M 3apyOexHBIX y4EHBIX-(M3HKOB B pa3BUTHE
B 00BACHEHHE MIPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BHTHE TEXHHKH M TEXHOJOTHIT,
BCTIOIb30BaTh TEOPETHYECKHE 3HAaHMA 0O (HM3MKE B TNOBCENHEBHOM >KHM3HHM LIS
meacHHs 6¢30aCHOCTH PH 00pauIeHHH C TPHOOPaMHU B TEXHHYECKUMHE YCTPOHCTBAMH, JUISA

.....



paboTaTh B IPyMIIE C BHINOIHEHHEM Pa3IMYHbIX COLMANBHBIX POJIeH, IIAHKPOBATh PaboTy
FPyIITbl, PALMOHAIBHO pAaclpenciiaTs O00f3aHHOCTH W IUIAHWPOBATH JEATEILHOCTE B
HECTAHAAPTHBIX CHUTYallMAX, aJACKBaTHO OLCHHBATH BKJIAJ KaXIOro U3 yY4aCTHHKOB TPYNIIbI B
pelieHye paccMmaTpuBacMoit IpOOJICMBL.




TEMATHYECKOE NIAHUPOBAHUE
10 KJIACC

HaumenoBanue pa3aesioB 1 TemM

KoamuectBo 4acos

Ne n/n ——— Beero Kontponbn | HpakTuyeck
ple paboTbl | He paGoThI
Pazpea 1. DU3NKA U METO/JbBI HAYYHOI'O HO3HAHUSI
1.1 Du3nka ¥ METOAB! HAYIHOTO MTO3HAHHA 2 bubmorexa [IOK
' https://m.edsoo.1u/7f41bf72
Hroro nio pazneny 2
Pasnen 2. MEXAHHUKA
bubymotexa [JOK
21 Kunemarika : https.//m edsoo.rw/7f41bf72
Buonuotexa [JOK
22 Hunaviica 7 https://m.edsoo.rw/7f41b{72
bubmorexa 110K
23 3aKOHBI COXPAaHEHHUS B MEXaHHUKE 6 1 1 https://m.edsoo. rw/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJIAPHAS ®N3NKA H TEPMOJIHHAMHBKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOIM 9 1 Bubmorexa IIOK
] TEOPUH https://m.edsoo.ru/7f41bf72
Bbubmuorexa [JOK
3.2 OCHOBBI TEPMOAMHAMHKH 10 1 https.//m.edsoo rw/7f410{72
33 ATperarsbi¢ COCTOSIHMS BEIIECTBA. 5 Bubnnorexa LIOK
) Da3oBbic NEPEXOALI https://m. cds 4 1 bi7
Hroro no pasaeny

Pasnea 4. SJIEKTPOANHAMHUKA

4.1 oK




https://m.edsoo.ru/7f41bf72

IlocrosiHublit dnexTpudeckuii ToK. Toku B

Bubmorexa LIOK

4.2 Pa3JIMYHbIX CPEAax 12 https.//m.edsoo0.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE BpeMst 2
OBIIEE KOJIMYECTBO YACOB ITO I[TPOI'PAMME 68




11 KJIACC

‘ KonnuecrBo yacos dNeKTpOHHEIE
. HaumMeHoBaHnue pa3fesioB U TeM (uugposnie)
Ne n/m NporpaMmsbl Bcero KOﬁHTpOJILHble Hpakr gqec o0pa3zoBare/ibHbIe
pa6oTsi kue paborel | . cypesI
Paznen 1. JJAEKTPOANHAMHKA
11 MarnuTtHoe none. OaeKTPOMarHUTHAS 1 1 3 Bubmuorexa [TOK
' HHOYKLAS https://m.edsoo.ru/7f41¢97¢
Hroro no paszneny 11
Paspen 2. KOJIEBAHHUSA 1 BOJIHBI
71 MexaHu4eck#e U IEKTPOMarHiTHbIC 9 1 Bubmuotexka LIOK
' KoseOaHus : https://m.edsoo.ru/7f41¢97¢
29 MexaHu4eckue 4 MEKTPOMarHuTHbIC 5 1 bubmorexa LIOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bubmuotexa [{OK
23 Onmia 10 3 https://m.edsoo.rw/7f41c97¢
Hroro nio pazaeny 24

Pasnen 3. OCHOBBI CHEHMAJIBHON TEOPAH OTHOCHTEJIBHOCTH

3.1 OcHoOBBI ciENHUAaNbHON TEOPHH 4 1 Bubsnmorexa 110K
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pasnen 4. KBAHTOBASA ®U3NKA
4.1 OIIEMEHTBI KBAHTOBOM OITHKH 6 Eubmorexa LIOK
: https://m.edsoo.rw/7f41¢97¢c
bubmiorexa [IOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41¢97¢c
4.3 ATomHoe A1po 5 bubmorexa [IOK




