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HOACHHUTEJIbBHASA 3AITMCKA

[Tporpamma 1o ¢@u3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro oOUIero
oOpa3zoBanus pa3paboTaHa Ha OCHOBE TMOJOKECHMM M TpeOOBaHUIl K pe3yibTaTam
OCBOEHHsI OCHOBHOM 00pa3oBarenbHOil nmporpaMmmsl, npeacrasiieHHsix B PI'OC COO, a
Takke ¢ ydérom (enepanbHOil paboyedl MporpaMMbl BOCIHUTAHMS U KOHLUEIIHU
npenojaBanus ydeOHoro npeamera «Ddu3uka» B 00pa3oBaTENbHBIX OpraHU3ALMUIX
Poccuiickoii ®@enepanuy, peajiu3yoIUX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPAMMBI.

ConepskaHue mporpaMMel 1o (PU3UKe HAMPaBICHO HA (OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTuUHBI Mupa oOyuaroniuxcst 10—11 kmaccoB npu oOyueHun ux (pusuke Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOro mnoaxoaa. Ilporpamma mo
¢uzuke coorBerctByeT TpeboBaHusiMm PI'OC COO k mMIaHUPYEMBIM JIMYHOCTHBIM,
MPEIMETHBIM W METAlpPEIMETHBIM pe3ysibTaTaM OO0y4YeHHUSA, a TakKe YYHUTHIBACT
HEOOXO/IMMOCTh  peaIM3alMu  MEXNPEJMETHBIX CBsI3eH (PU3MKH C €CTECTBEHHO-
Hay4YHbIMU Y4E€OHBIMHU TpeAMETaMU. B Hell onpenensitoTcss OCHOBHBIE LETH W3YYEHHS
¢u3MKu Ha YypOBHE cpeaHero oOmero o0pa3oBaHUA, IUIAHUPYEMbIC PpPE3yJbTaThl
OCBOEHMsI Kypca (DU3WMKH: JIMYHOCTHBIE, METANpPEIMETHbIE, MpeaMEeTHbIe (Ha 0a30BOM
YPOBHE).

[IporpamMma no u3HKe BKIIOUYALT:

e IUIAHUPYEMBIC PE3yJbTaThl OCBOCHUA Kypca (U3UKU Ha 0a30BOM ypOBHE, B TOM

YHCIIe TIPEJIMETHBIE PE3YJIBTATHI IO I'oJIaM 00YUYEeHUS;

e cojaepxaHue yueOHoro npenMera « @u3ukay mo rogam o0yueHUS.

du3uka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAs B KAYeCTBE
yueOHOro mpejMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIJIaJ B CHCTEMY 3HaHWH 00
okpyxatomem Mupe. llkonpHblii Kypc GU3MKH — cHCTeMOOOpasyroluid aJd
€CTECTBEHHO-HAYYHBIX y4eOHBIX MPEJAMETOB, MOCKOIbKY (PU3HUECKHE 3aKOHBI JIekKaT B
OCHOBE IIPOLICCCOB M SBICHWUM, M3y4acMbIX XHUMHCH, Ouonorueu, Gu3HIecKou
reorpaduel U actpoHomuel. Mcrojib30BaHHE M aKTHBHOE NPHUMEHEHHE (PU3MYECKHX
3HAHUU OMpeNeNsieT XapaKTep M pa3BUTUE Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
OHEPreTUKH, TPAHCIIOPTa, OCBOCHHUA KOCMOCA, MOJYYECHHS HOBBIX MATEPUATIOB C
3aJlaHHBIMU CBOMCTBaMU W Jpyrux. M3yueHue (U3MKM BHOCHT OCHOBHOM BKJIaja B
(opMUpOBaHUE E€CTECTBCHHO-HAYYHOM KapTHHBI MHUpa 00ydaloIuxcsd, B (opMUpOBaHHE
YMEHUH MPUMEHATh HAy4YHBIH METOJ IO3HAHUS IIPHU BBIIOJHEHUHM HUMH Y4YeOHBIX
UCCIICJOBAHUH.

B ocHoBy kypca (pU3MKH 1J1s1 YPOBHS CpeAHEro o01ero o0pa3oBaHusl MOJIO0KEH P/
Ujiei, KOTOpble MOXXHO PacCMaTPHUBATh KaK IMPUHIIUITBI €70 TTIOCTPOCHHMS.

Hoea yenocmuocmu. B CcOOTBETCTBHUM ¢ HEHl Kypc SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKHUT MaTepual M3 BCeX pa3/iesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCHYECKOI, TaK U COBPEMEHHOM (hU3HUKH.



Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ Hel Marepual Kypca (pu3uku oObeIMHEH
BOKpYr ¢usmyeckux Teopuil. BemymuMm B Kypce aBigercs  (GopMHUpPOBaHUE
NPE/ICTABIIEHUH O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILIECTBE U T0JIE.

Hoea eymanumapuzayuu. EE peanuzauusa npenmnojaraeT — HCIOJb30BaHHUE
I'YMaHUTApHOTO MOTEHIIHAJA (PU3UUECKON HAYKH, OCMBICIICHHE CBSI3H Pa3BUTHS (DU3MKH C
pa3BUTHEM OOIIECTBA, a TakKKe C MHPOBO33PCHYCCKUMH, HPABCTBCHHBIMU U
HKOJIOTHYECKUMHU MTPOOIEeMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc (U3UKHM TpearionaraeT 3HAKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECCKUX MPUIOKCHUI U3YYCHHBIX TCOPH U
3aKOHOB.

Hoes sxonocuzayuu peanusyeTcs MOCPEJACTBOM BBEACHUS JICMEHTOB COJCPIKaHUS,
MOCBANIEHHBIX 9JKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJOTHUH, a TaKkKe OOCYKICHHUsA MpoOJieM paruoHaIbHOIO
MIPUPOAOTIOIH30BAHUA U IKOJOTHYECKON 0€30MacHOCTH.

CTepkHEBBIMH 3JIEMEHTaMH Kypca (HU3UKH Ha YypOBHE CpeJHero ooOIiero
oOpa3zoBaHus SBAAIOTCA (Qu3nyeckue Teopur ((GOpMUpPOBAHUE TMPEACTABICHUNA O
CTPYKTYpPE MOCTPOCHHS (PU3MUECKOW TEOpHUH, POJU (YyHAAMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJEC, TPAHUIAX NPUMEHUMOCTH
TEOPHH, JIsl OTIUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHHUI U TIPOLIECCORB).

CucTeMHO-IesSTeNbHOCTHBIN MOAX0 B Kypce (DM3UKU peaau3yeTcsl MPEKIC BCEro
3a CYET OpraHu3alu dKCIEPUMEHTAIBHON JEATEIbHOCTU oOy4aromuxcd. Jlig 6azoBoro
YPOBHA Kypca (DU3UKU — 3TO HCIOJIb30BAHUE CUCTEMBI (DPOHTAIBLHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00PaTOPHBIX padOT, KOTOPHIE B MpOTrpaMMe Mo (PU3NKe 00bEeTUHECHbI
B OOIIUI CIUCOK YUEHHUUECKUX MPAKTHYECKUX paboT. BrijeneHne B yKa3aHHOM MEpeUHe
1abopaTopHbIX padOT, MPOBOAUMBIX IS KOHTPOJS M OLEHKH, OCYIIECTBISACTCA
y4acTHHKaMH 00pa30BaTEIBHOIO MPOILECcca UCXOI M3 OCOOCHHOCTEH IUIAHMPOBAHUS U
ocHamieHus kabunera ¢usuku. [Ipu sToM obecrneunBaeTcs OBIaJeHUE O0YYAIOIIMMUCS
YMECHHSMH  TMPOBOJUTH KOCBEHHBIC HW3MEPCHHUSA, MCCICAOBAaHUS  3aBUCHMOCTEH
(Gu3HYECKUX BETUYMH U MOCTAHOBKY OMBITOB MO MPOBEPKE MPEIT0KCHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yOEIsAeTCsl PEIICHUIO PACUETHBIX U KaYECTBEHHBIX 3an1a4. [Ipu
3TOM JUISl PAcUETHBIX 3aJlad MPUOPUTETOM SIBIIAIOTCS 33Jaud € SIBHO 3aJIaHHOM
¢usnueckoii  MOMIENbI0,  MO3BOJSIONIME  NPUMEHATh  M3YYCHHbIC  3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiesia Kypca, TaK U HHTETPUPYsl 3HAHUS U3 Pa3HBIX
pasnenoB. [l KauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISAIOTCA 3aJaHus HAa OOBACHECHHE
MPOTEeKaHUs (PU3NYECKUX SBJICHUNA M TPOLECCOB B OKPYXKAIOMICH >KU3HHU, TPeOyrOIme
BbIOOpa (PU3MUECKOM MOJIEIIH JUTSI CUTYallMH NIPAKTUKO-OPHUEHTHPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpeboBanusmu ®I'OC COO k maTepUaTbHO-TEXHHUYECKOMY
obecrieueHn0 Y4eOHOro nporecca 6a30BbIi YPOBEHBb Kypca (PU3HKH HA YPOBHE CPEIHETO
o01ero 00pa3oBaHus MOJGKEH M3Y4aThCsl B YCJIOBUAX MPEIMETHOTO KaOuHeTa (DU3UKU



WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xabunere Gusuku 10mKHO OBITH HEOOX0AMMOE JTabopaToOpHOE 000PYIO0BAHUE
JUISL BBITIOJIHEHUSI YKa3aHHBIX B NPOrpaMMe MO (PU3HMKE YUEHHYECKHX IMPAKTHYECKHX
padoT U AEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JleMoHcTpanoHHoe 00opyaoBaHuEe (GOPMHUPYETCS B COOTBETCTBHH C TPUHIIMIIOM
MUHUMAJIBHOI  JIOCTATOYHOCTH M OOECIEUMBACT TIOCTAHOBKY MEPEUUCICHHBIX B
nporpaMme 1o (U3MKE KIIOYEBBIX JEMOHCTPAIMA JIJI1 HCCIACAOBAHUS HM3y4aeMbIX
SIBJIGHUH U TPOIECCOB, IMIUPHUECKUX U (PYH/IAMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKHX
IIPUMEHEHHM.

JlaGopaTtopHoe  oOoOpyaoBaHHE JUIS  YYEHHYECKHX  IPAKTHYECKHX  padoT
dopMupyercs B BUAC TEMATUYCCKUX KOMIUIEKTOB M 00€CleuyuBaeTCsa B pacuére OJHOro
KOMIUJIEKTa Ha JBYX oOyuvaromuxcsi. TemaTH4YeCKMe KOMIUIEKThl J1TabopaTOPHOIo
000pyI0BaHUS JOJDKHBI OBITH OCTPOCHBI HA KOMIUIEKCHOM MCIOJIb30BAaHHHU aHAJIOTOBBIX
u 1UGpOBBIX NPUOOPOB, a TAKKE KOMIBIOTCPHBIX H3MEPUTEIBHBIX CHUCTEM B BHUIC
U (ppoBkIX TadbopaTopuil.

OCHOBHBIMH 1EJIIMHU U3y4YCHUS PU3UKH B 001IEM 00pa30BaHUU SBIIAIOTCH:

o (opmMupoBaHHE HHTEpECAa U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY H3YUESHHIO

IPUPO/IbI, Pa3BUTHE UX UHTEIJICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHHH O HAyYHOM METOJIe MO3HaHUS U (OPMUPOBAHHUE
MCCJICIOBATEIBLCKOIO OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PEHHUSA KaK pe3yibTaTa HM3Yy4YCHHs OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (GopMupOBaHUE YMCHHUH OOBACHATH SBICHHS C HMCIOJIB30BAHMEM (DH3HYCCKHX
3HAHHWI ¥ HAYYHBIX JIOKA3aTEIbCTB;

o (QopmupoBaHHEe MNpPEACTAaBACHUN O poiu (QU3MKK I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHHUKH U TEXHOJIOTHIA.

JlocTiokeHne HSTUX Iesied oOecredyrBaeTCsl PEIICHUEM CICAYIOIIMX 3aJad B

MPOLIECCEe U3YUYEHUsS Kypca (U3UKHU Ha YPOBHE CPeaHEro o0Iero oo0pa3oBaHus:

e TMpUOOpPETEHUE CHUCTEMBbI 3HAHUKH 00 OO0MMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TCOPHUAX,  BKIOYAs  MEXAHUKY,  MOJEKYJAPHYIO  (PU3HKY,
3NEKTPOAMHAMHUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI aCTPO(U3UKH;

e (opmMupoBaHHE YMEHHMI MPUMEHATH TCOPETHYECKUE 3HAHUS i1 OOBSICHCHUS
(U3UYECKHUX SIBICHUNW B MPUPOJIE M NSl MPUHATUS NPAKTUUYECKUX DPEIIeHUN B
TIOBCCIHEBHOM JKHU3HHU,

e OCBOCHHUE CIOCOOOB PEHICHHUS PA3IUYHBIX 3a/lad ¢ SABHO 3aJaHHOM (U3HUCCKOU
MOJIETIBIO, 3aJlay, MOJ[Pa3yMeBAIOIIUX CAMOCTOSATEILHOE CO3JlaHue (PU3HUECKOM
MOJICTIH, aICKBATHOUM YCIIOBHUSAM 3a]1a4y;

e TIOHMMaHHE (PU3HYECKUX OCHOB M MPHUHIIUIIOB JAEHCTBUS TEXHUUECKHUX YCTPOMCTB
U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUSA HA OKPY’KAIOIIYIO CPEY;



e OBJAJICHHE METOJIAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHHUS W MPOBEIACHHS
bu3MYEeCKMX DKCIEPUMEHTOB, AaHagW3a M HWHTEpHpeTanud HHGOpPMAIIUHU,
OIpEEJIeHHs] IOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIbTATA;

e CO3JaHME YCJIOBHM Ui pa3BUTHA YMEHUM IPOCKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOH JI€ATEIILHOCTH.

Ha wusydyenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpEAHEro oO0miero
obpasoBanus otBoautTcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11
Knacce — 68 yacos (2 yaca B HEJIEIIO).

[Tpennaraemslii B mporpaMmMe 1o Gpusuke nepeyeHs 1ad0paTOPHBIX U MPAKTUYCCKUX
padoT sBISIETCSI PEKOMEH/I0BAHHBIM, YUUTENb JEIaeT BBIOOP MpoBeAeHHUs J1a00OPaTOPHBIX
padoT U OMBITOB C Y4ETOM UHIUBUIYAIBHBIX OCOOCHHOCTEH 00Yy4aroInXcs.



COILEPKAHUE OBYUEHUA
10 KJIACC

Pasjnen 1. @Pu3uka 41 MeTOAbI HAYYHOI'0 NO3HAHUA

@dusnka — Hayka O mpupone. HaydyHble METOIbl MO3HAHUS OKPYXKAIOIIETO
Mupa. Posib 3KCliepUMEeHTa M TEOPUM B MPOLIECCE TO3HAHUS  [PUPOJIBIL.
JKCIEPUMEHT B (PU3HKE.

MopenupoBanue (Ppu3MUeCKUX SIBICHUN M mpoiieccoB. HayuHble TUNoTes3sl.
dDU3UUECKHE 3aKOHBI MU TEOpHH. ['paHHIBI MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB.
[IpuHIMIT COOTBETCTBHUAL.

Pone u mecto du3uku B GOpMUPOBAHUU COBPEMEHHON HaydHOW KapTHUHBI
MHpa, B IPAKTHYECKOI JEATEIbHOCTH JIIO/ICH.

Jlemoncmpayuu

AHanoroBele W HUGPOBBIE U3MEPHUTENIbHBIE NPHUOOPHI, KOMIIBLIOTEPHbIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexanunyeckoe aBHkKEHHE. OTHOCHUTEIBHOCTbh MEXAHUYECKOTO JIBUIKCHUS.
Cucrema otcuéta. TpaekTopusi.

[lepemernienue, CKOpocTh (CpemHsAs CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MaTepUAIbHOM TOYKH, MX IPOEKUUH HA OCH CHUCTEMBI KOOPJHMHAT.
CnosxeHue nepeMereH U CI0KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOpPEHHOE NpsAMOJIMHEHHOe aBwxkeHue. [paduku
3aBUCUMOCTH  KOOpJHHAT, CKOPOCTH, YCKOPEHHMs, MNYyTH U [epeMeIIeHUs
MAaTepHaaIbHOU TOYKU OT BPEMEHHU.

CB0001HOE TaJIeHHe. Y CKOpeHHe CBOOOJIHOTO TaIeHUS.

KpuBonuueitnoe  aBuxkeHue. [IBukeHHE  MATEpHAIBLHOM  TOYKH IO
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBAsl CKOPOCTh, JIMHEHHAs
ckopoctb. [lepuon u yactora odpanienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuueckue yCTpPOWCTBA U NPAKTUYECKOE MPUMEHEHHE: COUIOMETP,
JIBUKEHHE CHaApPsIJIOB, IIETTHBIC U PeMEHHBIE Mepeaadu.

Jlemoncmpayuu

Mojens cucTeMbl OTCUETA, WILIKOCTPALIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JBU>KCHUSL.

[TpeoOpa3zoBaHue JBUKEHUI C UCTIOJIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peiKCHHOM IIPOCTPAHCTBE.

Habnrogenue aBwkeHHs Tena, OPOLICHHOTO TMOJ YIVIOM K TOPH30HTY H
TOPU30HTAIIBHO.



H3mepenne yckopeHHst CBOOOIHOTO MaICHHUSI.

Hanpagnenue ckopocT npu ABUKEHUHU 110 OKPYIKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamophvie pabomol

H3ydyeHne HEpaBHOMEPHOIO ABHXKEHHUS C LIEJIbIO OINPEACICHUS MTHOBECHHOU
CKOPOCTH.

HccnepoBaHre COOTHOLICHHUS MEXKAY MNYTSAMU, OPOMACHHBIMM TEIOM 3a
[I0CJICIOBATEIbHBIC PABHbIE IPOMEXKYTKM BPEMEHM I[PH PaBHOYCKOPEHHOM
JIBUKEHUM € HAYaJIbHOM CKOPOCTBIO, PABHOH HYIIIO.

H3yyeHue nBHKEHUS IAPUKa B BA3KOU )KUIKOCTH.

N3yuyenue nBuKeHHs Tela, OpOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipunuun  otHocurenbHocTH  [amuies.  IlepBeiii  3akoH  HeroToHa.
WNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepnosuuuu cui. Bropoi 3akon Hbrotona
JUIsl MaTepuaibHOM TOUYKK. TpeTui 3akoH HeloTOHA [T MaTepHalibHbIX TOYEK.

3akoH BceMupHOro Ttarorenusa. Cuna Tsxkectud. IlepBag kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHust (mokosi, cKoyibxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cua TpeHUs: CKOJBKEHUS U cuila TpeHus nokosd. KoadduimeHt tpeHus.
Cuna conpoTuBIIEHUSA NIPU ABKECHUU TEJIa B )KMIKOCTH WU Ta3e.

[TocTynarenpHOE M BpamaTeabHOE IBUKEHHUE a0COMIOTHO TBEPAOTO TEa.

MOMEHT cHbl OTHOCUTEIBHO OcH BpaueHus. llnedo cunbl. VYcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IMOJALIUINHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHune UHEPLUH.

CpaBHeHnue Macc B3aMMOJICHCTBYIOLIUX TEJL.

Bropoii 3axon Herotona.

H3mepenue cuil.

CroxeHue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JiehopMaIiiu.

HesecomocTte. Bec Tena npu yCKOpEeHHOM NMOIBEME U ITaICHUMU.

CpaBHeHue CUII TPEHUS TIOKOsI, KAUCHUS U CKOJIbKEHHUS.

YcnoBus paBHOBeCUs TBEPOTO Teia. Bujbl paBHOBECHS.

Vuenuueckuii sxcnepumenm, n1abopamophsie padbomeol

N3yuenue nBuxkeHUs OpycKa MO HAaKJIOHHOMW IJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHUJT YIIPYTOCTH, BO3HUKAIOIIUX B IMPYXKHUHE U
PE3UHOBOM 00pa3siie, 0T UX AehOpMaLIUU.

HccnenoBanre ycnoBU paBHOBECHsS TBEPAOrO Tella, HMEKIIETO0 OCh
BpaIlICHUA.

Tema 3. 3aKonvl cCOXpaneHus 6 MexaHuKe

NmMnynse MmarepualbHOM TOYKH (Teja), CUCTEMbl MaTEpPHAIbHBIX TOYCK.
Nmnynbe cUibl M M3MCHEHHE HMIYJbca Tela. 3aKOH COXPAHCHUA HMITYJIbCA.
PeakTuBHOE NBUKEHHE.

Pabora cunbpl. MOIIHOCTE CHUIIBI.

Kunernueckass sHeprusi MarepuaibHOW TO4ykd. TeopeMa 00 H3MEHEHUU
KUHETUYECKOM SHEPTUH.

IToreHuuansHas SHEPrus. ITorennuansHas SHEpTus yIIPyro
neopMupoBaHHOM  mpy:kuHBI.  [loTeHUManbHas  SHeprus  Teda  BOIU3M
IMOBEPXHOCTH 3€MIIU.

ITorenuanbHbIe H HENOTEHIHAJILHBIC CHIJIBI. Cas3b padoTHI
HETIOTCHIUAIBHBIX CHJI C M3MCHCHHMEM MCXAHWYCCKOH HSHEPTrUU CHUCTEMbI TEIL
3aKOH COXpaHEHUS MEXaHUUYECKON IHEPTHH.

Ypyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHME: BOJIOMET, KOIIEp,
MPY>KUHHBIN MUCTOJIET, IBHIKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHHUE.

Ilepexo/1 MOTEHIMAILHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Vuenuueckuil sxkcnepumenm, nabopamophvie pabomol

N3yuenune abCOIOTHO HEYNPYTroro yjaapa ¢ MOMOUIBI0 JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI ¢ U3BMEHCHHEM MEXaHUYECKOW DHEPrUM
TeJla Ha IPUMEPE PACTSIKECHUS PE3MHOBOIO )KI'yTa.

Paznen 3. MosiekyasipHasi pu3uKa U TepMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysua. Xapaktep IBUKEHUSA HU
B3aMMOJICHCTBUSI YacTHI BeulecTBa. MoJenu CTpPOEHUs Ta30B, KHJIKOCTEH H
TBEPABIX T€N U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX MoJjiesiel. Macca u
pa3Mmepsl Mosekyil. KonnuectBo Bemectsa. [locrosunas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usMmepenue. [llkana teMmneparyp
Llenbcus.



Mopens  ujeansHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUM HACATIbHOTO ra3a. AOCOJIOTHAs TeMmmeparypa Kak Mmepa
Cpe/lHE KHHETUYECKOM SHEpPruM TeIUIOBOro JBMXKEHMsi vacTull raza. lllkama
temneparyp KenbBuna. ['a30Bble 3akoHbl. YpaBHeHue MeHnneneeBa—Kuaneiipona.
3akon JlanbToHa. M3omponecchl B HI€aIbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMUECTBOM
BemecTBa. ['paduyeckoe mnpencTaBieHHE HM3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpPOWCTBA M TMPAKTHYECKOE NPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKA3bIBAIOIIME TUCKPETHOE CTPOEHUE BeIIecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COECIHHEHUH.

OmnpiThl 0 TUDPY3UHN KUTKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUKCHUSI.

Mopens onbita lltepHa.

OnbIThI, JIOKA3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOICHCTBHS.

Mopens, MWILTIOCTPpUPYIOLLIAs IPUPOY IaBIACHUA ra3a Ha CTEHKU COCya.

OnbITel, WIUIIOCTPUPYIOIIHE YPAaBHEHUE COCTOSIHUS MJICAJIbHOIO  rasa,
M30IPOLECCHI.

Vuenuueckuii sxcnepumenm, n1abopamophsie padbomeol

OnpeneneHue macchl BO3JyXa B KIACCHOM KOMHATE HAa OCHOBE M3MEpPECHUH
00bEMa KOMHATHI, TaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKTY ITapaMeTpaMu COCTOSIHUS Pa3pesKeHHOT0
rasa.

Tema 2. Ocnoebl mepmoOuUHAMUKU

TepMmoaunamuueckas cucrema. BHYTpeHHsA SHEPrus TEPMOIUHAMHUYECKOMN
CHUCTEMBI U coco0bl €€ u3MeHeHuda. KonuuectBo TemnoTsl 1 padora. BuyTpennsas
SHEpPrusi  OAHOATOMHOTO  HAEalbHOrO  rasa. Buasl  Temnonepenayu:
TEIJIONPOBOJAHOCTb, KOHBEKILIMS, U3JyUYCHHUE. Y IeIbHasd TEIUIOEMKOCTh BELIECTBA.
KonuuecTBo TemIoThl Npu Teronepeaaye.

[Tonstue 00 amuadatHomM mpouecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHHE TEPBOrO 3aKOHA TEPMOAMHAMHUKHU K H3o0mpolieccaMm. ['paduueckas
MHTEpnpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTs mpoieccoB B MPUPO/IE.

TennoBele  MammHbl.  [IpUHIUOBI  JEWCTBUST  TEIUIOBBIX  MAIIUH.
[IpeoOpa3zoBanus HsHepruv B TemIoBbIX MamuHax. KoadduuueHnt mnone3Horo
nevictBusl TerioBod mamuHbl. [{ukn KapHo u ero xoadduuueHt nolne3Horo
JNEeHCTBUA. DKOJIOTHYECKHUE TIPOOIEMBI TCIIOIHEPTEeTUKH.



Texnuueckue ycTpolcTBa W MPAKTHUECKOE IPUMEHEHHWE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MmeHeHne BHYTpPEHHEH JHEPruu Teja MPU COBEPLICHUU pPadOThI: BBUICT
poOKH W3 OYTBUIKM MO JIEWCTBHEM CKaTOro BO3JlyXa, HarpeBaHue 3¢dupa B
JaTYHHOH TpyOKe MyTEM TpeHUs (BUICOACMOHCTpAII).

N3meHenune BHYyTpEeHHEH SHEPTUH (TEMIIEPATYpPhl) TeJla MPH TeIonepeaye.

OnpiT 10 aauabaTHOMY pACIIMPEHHIO BO3AyXa (OMBIT € BO3JYUIHBIM
OTHUBOM).

Mojenu napoBoi TypOUHBI, JIBUTATEllsi BHYTPEHHETO CrOpaHusi, PEaKTHBHOTO
JBUTATES.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomol

H3Mmepenue yaenbHOU TENIOEMKOCTH.

Tema 3. Azpecammnute cocmosanusn eewecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u koHjeHcanus. Mcnapenue v kureHue. AOCOOTHAST U
OTHOCUTEJIbHAA BIIAXKHOCTh BO3ayxa. HacelmeHusld nap. YaenbHas TeEIOTa
napoo0Opa3oBaHusi. 3aBUCUMOCTb TEMITEPATYPbl KUTIEHUS OT JIaBJICHHUSL.

Teépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIUS CBOHCTB
kpucraiuioB. Kujakue kpucrauisl. CoBpeMeHHble Marepuansl. IlnaBinenue u
KpUcTayuM3anus. Y aelbHas TerioTa miaBiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOrO OanaHca.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHHU MOJYYCHHS COBPEMEHHBIX MaTEpPHANIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHMKEHHOM JaBJICHUU.

CnocoObl u3MepeHus BIaKHOCTH.

Habnronenune HarpeBanus U IJIaBICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpalusi KpUCTAIIOB.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomel

H3Mepenue OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Pa3nen 4. DnekTpoauHaMHUKA
Tema 1. Inexkmpocmamuka
DIIeKTpU3auus Tell. JDJeKTpuueckud 3apsa. [Ba Buga 3IeKTpUYECKHUX
3apsinoB. [IpOBOOHUKHM, AMANEKTPUKH M MOJYHPOBOJAHMKU. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsi/a.
BzaumopelictBue 3apsanoB. 3akoH Kynona. ToueuHbli 2I€KTpUYECKUI 3apsl.
DnekTpuyeckoe noJie. Hanpsok€HHOCTH — 3nekTpuyeckoro  nons.  [IpuHomn



CYIEPIO3ULIMM 3JIEKTPUUYECKUX ToJIed. JIMHUMU Hanps>KEHHOCTH 3JIEKTPUYECKOTO
OJIA.

Pabora cuin  3nektpocrarnyeckoro  nons.  Ilorenuman.  Pa3HocThb
noTeHUManoB. [IpoOBOAHMKM H [OUAIIEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuueckast MpOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KoHnencarop. D1eKTpOoEMKOCTh IIOCKOIO0 KOHAEHCATOPA.
DHEPrus 3apsHKEHHOr0 KOHIEHCATopa.

TexHuueckre yCTpPOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: 3IJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KOHJIEHCATOpP, KOMUPOBAJILHBIN anmapar, CTpyMHbIH OPUHTED.

Jlemoncmpayuu

YCTpoiCTBO U MPUHLIUIT JEHCTBUS JIEKTPOMETPA.

B3auMozelicTBHE HAIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3apSKEHHBIX TElL.

IIpOBOAHUKH B JIEKTPOCTATUUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3ALIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCAaTopa OT IUIOLIAAu
MJIACTHUH, PACCTOSTHUSI MEXTY HUMH M JIM3IIEKTPUUECKON TPOHUI[AEMOCTH.

DHeprus 3apsuKeHHOINO KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, n1abopamophsie padbomeol

H3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstii 3nekmpuveckuit mok. Toxu é paznuyunolx cpedax

DIEKTPUYECKUM TOK. YCIIOBHUS CYWIECTBOBAHUS JIEKTPUUYECKOTO TOKA.
Hctounnku Toka. Cuna toka. [IocTOAHHBIN TOK.

Hanpsikenue. 3akon OMa Juist yyacTka UEIH.

DIIEKTPUYECKOE CONPOTHBICHHUE. YIEJIbHOE CONPOTHUBJICHHUE BELISCTBA.
[TocnenoBarensHOE, NapajlIeIbHOE, CMELIAHHOE COSIUHEHHE IPOBOIHUKOB.

Pabora oanextpuueckoro Toka. 3akoH Jxoyna—Jlenma. MomHOCT
JJIEKTPUYECKOTO TOKA.

DNEeKTPOJBHKYIIAs CHJIA M BHYTPEHHEE COINPOTHBIEHUE MCTOYHUKA TOKA.
3axon Oma 171 oNHOM (3aMKHYTOR) diieKTpruyeckoit renu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs  NPOBOJAMMOCTH  TBEPABIX  METALIOB.  3aBHCUMOCTH
COIMPOTHUBJICHUS METAJUIOB OT TeMnepaTypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA IJIEKTPOHHBIX IIyYKOB.

ITonynpoBOHUKH. CobOcTBenHas U IIpUMECHas IPOBOJIMMOCTh
noiynpoBogHUKOB. CBoiicTBa p—n-nepexona. [lorynpoBoHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUM TOK B pacTBOpax MW  paciulaBax  SJIEKTPOJIMTOB.
DIEKTPOIUTUYECKAsA TUCCOLUNALUA. DIEKTPOIIU3.



OnexkTpudyeckuid TOK B rasax. CaMOCTOATENBHBIA M HECAMOCTOSTEIIbHBIN
pa3pan. Momnnus. [1nasma.

TexHuyeckre ycTpocTBA M TIPAKTHUYECKOE IPUMEHEHHUE: aMIIepMeTp,
BOJILTMETpP, PEOCTaT, HCTOYHMKH TOKa, AJICKTPOHArpeBaTElIbHbIC MPUOOPHI,
JIEKTPOOCBETUTEILHBIE TTPUOOPHI, TEPMOMETDP CONMPOTUBIIEHUS, BAKYYMHBIN MO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIA U0/, TAIbBAHUKA.

Jlemoncmpayuu

H3Mepenue CHIlbl TOKA U HAMPSIAKEHUS.

3aBUCUMOCTb COIPOTHUBICHUS LMJIMHIPUYECKUX IPOBOAHUKOB OT JIUHBI,
IJIOIA/IH TTOTIEPEYHOI0 CEUYEHHs U MaTepuala.

CmemanHoe coeIMHEHUE TPOBOTHUKOB.

[Ipsimoe wu3MepeHue HHeKTpoABMKYLEeH cuibl. KopoTkoe 3amblkaHue
rajbBaHMYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHHUS METAJIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE 3EKTPOJIUTOB.

HckpoBoii pa3ps ¥ NpOBOAUMOCT BO3/1yXa.

OJIHOCTOPOHHSISI MPOBOIUMOCTh JUO/IA.

Vuenuueckuii sxcnepumenm, n1abopamophsie padbomeol

H3yuyenue cMenaHHoro COeJUHEHUS PE3UCTOPOB.

N3mepeHue 311eKTPOABUKYILIEH CHIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmonenue >nekTposusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uznku 0azoBoro ypoBHsi B 10 Kiiacce oCyHIeCTBIISIETCS €
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H € KypcamMu MaTeMaTHKH,
OMOJIOTHH, XMMHUH, reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnvie noHamus, CBI3aHHBIC C U3YYECHHUEM METOJOB HAYYHOTO
MO3HAHUA: SBJICHUE, HAYYHbIH (akT, runoresa, (uU3MYeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, YKCIIEPUMEHT, MOJCIUPOBAHUE, MOJICTb, H3MEPEHUE.

Mamemamuxa: pelmieHUE CHUCTEMbl YpaBHCHHM, JHUHEHAs QyHKIUA,
napaboia, runepOona, uX rpadUKu U CBONCTBA, TPUTOHOMETPHUUYECKHE (DYHKIIMH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIUU HA OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonozusa: MmexaHudeckoe NBMXKCHUE B JKMBOH mpupone, nuddyzus, ocMmoc,
TEIJIOOOMEH JKHBBIX OPraHW3MOB (BHJIbI TEILIONEpPEIa4yH, TEIUIOBOC PABHOBECHUE),
INEKTPUUYECKUE SIBJIICHUS B dKUBOMW MTPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX TeJ, KUIKOCTEH H



ra3oB, JJEKTPUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTUHYECKAs] JAUCCOLHAIMS,
rajabBaHHKA.

Teocpaghus: BNaXHOCTH BO3/1yXa, BETPHI, 0apOMETD, TEPMOMET).

Texnonocus: npeoOpa3oBaHUE IBUKCHUH C HCIIOIB30BAHUEM MEXAHU3MOB,
Y4ET TPEHHUS] B TEXHUKE, MOJIIIMIIHUKKA, HCIOJIb30BAaHHUE 3aKOHA COXPaHEHMS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET U JApPYyrue), IBUrATeIb BHYTPEHHETO
cropanusi, mapopas TypOuHa, OBITOBOH XOJOIWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIyYEHUs COBPEMEHHBIX MATEPUAIOB, B TOM YHCIIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTUH, JJICKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHE AJICKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIH IIPUHTEDP, 3JIEKTPOHAIPEBATEIIBHBIE puOopHI,
AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3nen 4. DnekTpoauHaMHUKA

Tema 3. Maznummnoe none. InNeKmpomazHUMHAL UHOYKUUA

ITocTosiHHble ~ MarHUTHL.  B3auMoaeWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe none. Bekrop MaruutHoM wuHaykuuu. [lpunuun cynepnosunuu
MarHuTHBIX MoJied. JInHuu mMarHuTHOM MHAYKUMHM. KapTuHa JTUHUNA MarHUTHOM
MHAYKUHH [10JI IOCTOSIHHBIX MAarHUTOB.

MarauTHoe T110J1€ TPOBOJHHMKA € TOKOM. KapTuHa JWMHHN WHIYKIUU
MarHuTHOIO TIOJIA JUIMHHOTO MPSIMOTO IPOBOJHUKA W 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBO/JIHUKA, KAaTYIIKU ¢ TOKOM. OnbIT Opcrena. BiauMopaeiicTeue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJy/lb U HAIPaBJICHHE.

Cuna Jlopenua, e€ MOJyJib M HarpaslieHHe. JIBHKEHUE 3apsKEHHON YacTH LBl
B OJHOPOJHOM MarHUTHOM moJjie. Pabota cuisl JlopeHiia.

SlBiieHUEe NEKTPOMArHUTHOW MHAYKIMU. [loTOK BekTOpa MarHUTHOM
MHAYKUAH. OJIEKTPOABMXKYILAS CWJIA HUHAYKLUUH. 3aKOH 3JIEKTPOMAarHUTHOM
uHAYKIMKU Dapajes.

BuxpeBoe ajekTpuyeckoe 1noJie. IJEKTPOJABHKYLIAs CHla WHIAYKUHHM B
IIPOBOJHUKE, IBUKYIIEMCS IIOCTYNATEIbHO B OJHOPOIHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NuaykTUBHOCTL.  fIBIEHME CAMOMHIAYKUMHM. OJIEKTPOJBMXKYIIAS  CHJA
CAMOMH/IYKLIUH.

DHEprusi MAarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DNeKTPOMarHUTHOE MOJIe.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOIABUIATENb, YCKOPUTEIU DJIEMEHTAPHBIX
4acTHLl, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOIO NYYKa MAarHUTHBIM TOJIEM.

JIMHMY UHOYKIIUKM MarHUTHOTO TOJIA.

BzauMoieiicTBHE IBYX MPOBOJHHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuibl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBlieHUE AEKTPOMATHUTHON UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABHKYIIEH CHUIIBI MHAYKIIMA OT CKOPOCTH WU3MEHEHMUS
MarHMTHOTO MOTOKA.

SIBieHue CaMOUHYKIIUH.

Vuenuueckuil sxkcnepumenm, nabopamophvie pabomol

M3yyeHre MarHuTHOTO MOJISA KATYIIKH C TOKOM.

HccnenoBanue AEHCTBHS MOCTOSTHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue ABICHUSA JICKTPOMAarHUTHON UHIYKIIHUH.

Pa3nen 5. KosieDanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Kojiedanus

Konebarenbnas  cucrema.  CBOOOIHBIE — MEXaHUYECKHE  KoJeOaHMS.
INapmonnueckue kosiebanus. [lepuoj, vacrora, ammumryaa u ¢asza kKoJieOaHHH.
[IpyxuHHBIN MasTHUK. MaremaTHuuecKuil MasTHHUK. YpaBHEHHE TapMOHHUYECKUX
kosnebanwuii. [IpeBpanieHue sHepruu Mpu rapMOHUYECKUX KOJICOaHUIX.

Konebarenbubiii  koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUS B
UJcalbHOM KOJICOATeIbHOM KOHTYpE. AHAJOTUS MEKIY MEXaHUYCCKHUMHU W
ANEKTPOMArHUTHBIMU Konebanusmu. ®Dopmyna TomcoHa. 3aKOH COXpaHEHHs
OHEPTUHU B UJCATBHOM KOJICOATEIbHOM KOHTYPE.

IIpencraBrneHue o 3aTyXarolUX KoleOaHUsIX. BBIHYX/IeHHbIE MEXaHUUYECKHE
kosjeOanus. Pezonanc. BeiHYKIeHHBIC 2JIEKTPOMArHUTHBIC KOJeOaHu4.

[lepemennbiii  Tok. CHHYCOMIANbHBIM IIEPEMEHHBIM TOK. MOIIHOCTH
[IEPEMEHHOI0 TOKAa. AMIUIMTYJIHOE M JIEHCTBYIOLIEE 3HAYEHUE CHJIBI TOKAa H
HaTpPSKEHUS.

Tpancdopmarop. ITpousBoacTBO, nepenaya U NOTPEOIEHUE FIEKTPHUECKON
SHEPrUH. JKOJOTHYECKUE PUCKU IMPH MPOU3BOJCTBE 3JIeKTpodHepruu. KyneTypa
WCIIOJIb30BAHUS JIEKTPOIHEPTHH B TOBCETHEBHOM JKU3HHU.

TexHuueckre yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: IIEKTPHUUECKUI
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUH AJIEKTPONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJeOAaTeIbHON CHUCTEMbl (IPY)KUHHBIA WA
MaTeMaTHYECKHIl MASTHHK).



HabGmoieHre 3aTyxaromux KojaeoaHui.

HccnenoBanuie CBOMCTB BBIHYKICHHBIX KOJICOAHUA.

Habnroenne pe3onanca.

CB0OOOHBIC HIEKTPOMArHUTHBIC KOJICOaAHUSI.

OcuunnorpaMmsl (3aBUCHMOCTH CHUJTBI TOKA M HAMPSDKEHUs] OT BPEMEHH) JIJIs
AIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3zonanc mnpu MoOCIEeNOBAaTENbHOM COEAMHEHHUH PE3UCTOpPA, KATYIIKU
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUH 2JIEKTPONEPEIAYH.

Vyenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCMMOCTU MEPUOAA MAbIX KOJeOaHHl rpy3a HA HUTH OT
JUTUHBI HUTH U MaccChl Ipy3a.

HccnepoBanue mMepeMEHHONO TOKAa B LEOM K3 IOCIEI0BATEIbHO
COEMHEHHBIX KOHJEHCATOPa, KaTYIIKUA U PE3UCTOopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmHbIE 607THbI

Mexanuyeckue BOJIHBL, ycioBus pacnpocTtpanenus. Ilepuon. Ckopocthb
pacripocTpaHeHUss W JIMHA BOJHBL. [lomepedHsle W TPOJOIBHBIE BOJIHBI.
HNurepdepenius u nudpaxius MEXaHUYECKUX BOJIH.

3Byk. CxopocTs 3ByKa. [ poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHS M3IYYEHHS 3IEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus BexktopoB E, B, V B anekTtpomarnutHoi BonHe. CBOMCTBa
IIEKTPOMATHUTHBIX BOJIH: OTPa)XCHUE, MPEIOMJICHUE, MOspu3anus, nudpakims,
unTepdepenius. CKOpocTh JACKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMAarHUTHBIX BOJIH. [IpyMeHeHHe 31IeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMITBI paIMOCBSI3U U TeJleBUAeHUs. Paguookanusi.

DIIEKTPOMArHUTHOE 3arPSI3HEHUE OKPYKAIOIIEH CPEbI.

TexHuyeckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBass AMArHOCTHMKAa B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenehoH, CBU-neusb.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneGmromeecs Teno kak UCTOYHUK 3BYKA.

Habnrogenue orpaxkeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmionenune unrepdepennuu u audpakiuuu MEXaHUIECKUX BOJIH.

3BYKOBOH pe30HAHC.

Habnrogenue cBS3W TPOMKOCTH 3BYKAa W BBICOTHI TOHA C aMIUTUTYIOH U
4acTOTOM KoJieOaHUH.



Hccnenopanre  CBOMCTB  JJIEKTPOMArHUTHBIX — BOJIH: OTpa’KeHHE,
MpesioMJICHUE, Noaspu3anud, 1udpakiuusa, uHTephepeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. llpsaMonuHeliHOe pacnpoCTpaHEHHE CBETa B
oaHOpoaHOM cpeje. JIyu cBeTa. ToueuHbI UCTOUYHHK CBETA.

OtpaskeHue cBeTa. 3aKOHBI OoTpaykeHUs cBeTa. [locTpoenue uzoOpaxkeHuii B
IUIOCKOM 3€pKarlie.

[Ipenomnenue cBeta. 3aKOHBI MpeIOMIIEHUs CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHusa. [lonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yroja IOJIHOTO
BHYTPEHHET0 OTPAKEHHUS.

Hucnepcus ceeta. CnoxHblif cocTaB Oenoro ceera. LBer.

CobOuparomie W pacceuBarone JUH3bl. ToHkas JinH3a. @DOKycHOE
paccTosiHUE M ONTHYECKas cujaa TOHKOW nuH3bl. llocTpoenue u3oOpaxeHuil B
coOUparoIux ¥ paccerBarwIux JuH3ax. @opmyna TOHKOW JUH3BI. YBEJIUYCHUE,
JlaBaeMoe JIMH30H.

[Ipenensl IpUMEHUMOCTH F€OMETPHUUECKOM ONTUKH.

Bonnoras ontuka. WuTepdepenuust cBera. KorepeHTHblIE HCTOUYHHKHU.
YcnoBuss HabmoaeHUS MaKCUMYMOB W MUHUMYMOB B HHTEp()EpEeHIHOHHOM
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakuusa csera. JudpakuuonHas pemérka. YcioBue HaOI0OIEHUA
[NIABHBIX ~MaKCUMyMOB TP HaACHUM MOHOXPOMATHMYECKOTO CBETa Ha
TG PaKIMOHHYIO PEIIETKY.

[lonsapu3zauus ceera.

TexHuueckre yCTpoOHUCTBA M IMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
¢doToanmapaT, NPOEKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOMN, BOJIOKOHHAA
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, TOJISPOUSI.

Jlemoncmpayuu

[IpsMonuHelHOE pAacCHpPOCTPAHEHHE, OTPAXKEHUE U IPEIOMIICHUE CBETA.
Onrtuyeckue npudopHI.

[lonmHoe BHyTpeHHEe oTpakeHue. MoJienb CBETOBOIA.

HccnenoBanue cBoCTB H300paxeHH B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIA.

Hab6moienre untepdepeHiuy cBeTa.

Habmonenue nudpakium cpeta.

HabGmonenue qucnepcuu cBera.

[TonydyeHue cnekTpa ¢ TOMOUIBIO TTPU3MBI.

[Tonydyenue cnexTpa ¢ NOMOIIbIO AUGPAKIHOHHOU PEIIETKH.

Halnroienue nonspuszanuu cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamophsie padbomeol



N3mepenue nokazarens NperoMIeHUs CTEKIIA.
HccnenoBanue cBOMCTB H300paXKeHU B JIMH3AX.
Habnroienne gucrepcuu cBeTa.

Paznen 6. OcHOBBI ClIEHAJBHON TEOPUH OTHOCHTEIbHOCTH

'panuubl  OpUMEHUMOCTHM — KJaccHyeckon — mexaHuku.  [loctynartsl
CHEIMAJIBHOM TEOPUM OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTH MOJYJSl CKOPOCTH
CBETAa B BAKYyME, IPUHLIMIT OTHOCUTEIIbHOCTH DUHILITEHA.

OTHOCUTENBHOCTL OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKpAILCHHE
JUTUHBI.

DHEeprus U UMIYJbC PEISATUBUCTCKOU YaCTHLIBL.

CBs13b MacChl ¢ HEPrUed U UMIYJIBCOM PEISTUBUCTCKOW YaCTULIbI. DHEPIrUs
IIOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. Inemenmol K6aHMOEOI ONMUKU

®otonsl. @opmyna [Tnanka cBsizu 3HepruM (OTOHA € €ro YacCTOTOW. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdekra. Onwitel A. I'. Ctonerosa. 3aK0oHbI
dotorddekra. YpaBuenue DitHmreiina ana dotodddexra. «KpacHas rpaHuia»
poroarddexra.

Hasnenue ceera. OnsiTel 1. H. JleGenena.

Xumuueckoe JIeHCcTBHE CBETA.

TexHuyeckre yCTpoHCTBA M MNPAKTUYECKOE NpPUMEHEHHE: (DOTORIEMEHT,
doTonaTuMK, coMHEYHAs Oarapes, CBETOAHOI.

Jlemoncmpayuu

®dotordQheKT Ha YCTAHOBKE ¢ IMHKOBOM ILJTACTHHOHM.

Hccnenosanue 3akoHOB BHelTHero (GoTo3ddexra.

Cseroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Omnbitel Pesepdopna mo paccesHuro o -4acTuil.
IInanerapnass mojnens aroma. lloctynmatel bopa. M3nydenue u mnorsioiieHue
(GOTOHOB MpU Mepexoje aroMa C OJHOTO YPOBHS HDHEPrud Ha Apyroi. Bumaw
crekTpoB. CIIEKTp YpOBHEH 3HEPTUHU aTOMa BOJAOPO/A.

BoustHoBele cBoiicTBa yactuil. Bosnsl e bpoiis. KopnyckylisspHO-BOJTHOBOM
JIyaJIu3M.

CrHoOHTaHHOE U BBIHYX/JIEHHOE U3ITyYEHHUE.

TexHuueckue YCTpPOMCTBA M MPAKTHUYECKOE INPUMEHEHUE: CIEKTPAIbHBIN
aHaJIM3 (CHEKTPOCKOI), Ja3ep, KBAaHTOBbIM KOMIIBIOTED.



Jlemoncmpayuu
Mopens onbita Pesepdopaa.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
Habnronenue nnHeHYaThIX CIEKTPOB U3ITYUYCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, n1abopamophsie padbomeol
Habnrogenue nnHedyaToro CnekTpa.
Tema 3. Amommnoe aopo
DKCHEPUMEHTBI, JI0Ka3bIBAIOLIME CIIOKHOCTh CTpPOCHUs sAapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopna 1o onpeaesneHHi0  cocTaBa
paauoakTUBHOTO u3nydeHus. CBoiictBa anbda-, 0Oera-, TraMMma-U3ITyYCHUS.
BivsiHue pajinoakTHBHOCTH Ha KUBBIE OPraHHU3MBI.
OtkpeiTHE MpoTOHA M HeWTpoHa. Hyknonnas monens snpa [eiizenOepra—
WBanenko. 3apsan aapa. MaccoBoe uncio aapa. M30Tomnsl.
Anbda-pacnian. DJIEKTPOHHBIM M TMO3MTPOHHBIM Oeta-pacnan. ['amma-
U31y4yeHue. 3aKOH paIMOaKTUBHOIO pacaja.
DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT Maccsl sipa.
S nepuble peakuuu. Jlenenue u CUHTE3 sAep.
Snepubiii peaktop. TepmosimepHbiit cuHTe3. IIpoOieMbl M MEPCHEKTHRBI
ANEPHOUN IHEPrEeTUKU. DKOJIOTHYECKUE ACTIEKThI ACPHON YHEPreTHKHU.
DlieMeHTapHble 4acTULbl. OTKPbITHE TO3UTPOHA.
MeTtonbl HAOIOICHUS U PETUCTPALIUN DIIEMEHTAPHbBIX YaCTHII.
dyHnaMeHTanbHbIC B3auMoAciicTBUA. EAMHCTBO (pu3nyeckoi KapTUHBI MUpA.
TexHuuyeckre ycTpoHcTBa U MPAKTHUYECKOE MPUMEHEHHE: JT03UMETpP, KaMmepa
Buinbcona, saepHbliil peakTop, aToMHas OomoOa.
Jlemoncmpayuu
CU€TYnK MOHU3UPYIOLIUX YACTHULI.
Vuenuueckuii sxcnepumenm, n1abopamophsie padbomeol
HccnenoBanue TPEeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMHH U ACTPOPU3UKH

DTanbl pa3BUTHA acTpoHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3nnoro nHeba. CosBe3nus, sSpkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JIBH>KEHHE.

CoytHeuHast cUcTeMa,

Connue. Conneunasa akTUBHOCTb. Mcrtounuk nsHepruum CosHua ©U 3BE3L.
3BE3/1bl, UX OCHOBHBIE XapakTEPUCTUKHU. JlMarpamMma «CHEKTpalbHBIA KIlacC —
CBETUMOCTb». 3BE37lbI TJIABHOM IOCJIEIOBATCIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM IMOCJIEI0BATEILHOCTH. BHYTpEHHEE CTpOeHHE



3B€371. COBpEMEHHbIE TIPEJCTABIEHUS O MPOUCXOXKIACHUU U 3BoioLuu ConHua U
3BE31. JTambl XKU3HU 3BE3].

Muieunsiii Ilyte — nama [anmaktuka. Ilonosxkenue u jpwxenue CosHia B
lNanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHbIE ABIPHL B Aapax
rajaKkTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa00ma. Pazderanue rajakTHK.
Teopus bonpioro B3peiBa. PenukTroBoe usnydeHuUe.

MacmrabHast ctpykTypa Beenennoil. MetaranakTuka.

Hepeméunbie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabarooenus

Habnronenuss HeBOOPYKEHHBIM TJ1a30M € UCIOJIB30BAaHHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JIJIsE OTIPEJIeNIEHUs TTOJI0KEHUs] HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE cO3Be3us1 CeBEpHOro NOyLIapus U APKUE 3BE3bL.

Habmonenus B Teneckon Jlynsl, maner, Mneunoro [lyTu.

O6o0mawiIee MOBTOPEHHE

Ponp ¢u3ukm w  acTpOHOMHMH B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COIMANIbHOM M 3TUYECKOU cepax AesTeTbHOCTH YeJIOBEKa, POJib U MeCTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTUHE MHUpPA, POJIb PU3UYECKON TEOPHH
B (OPMHPOBAHMHM TPEACTABIEHUA O (U3UUECKOM KapTUHE MHUpa, MECTO
du3rueckoll KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTAaBICHUI O IIPUPO/IE.

MexnpeaMeTHbIe CBA3H

N3yuenune kypca usuku 0a30Boro ypoBHs B 11 Kiacce OCyIICCTBIACTCH C
YUYETOM COJIEPKATEIBHBIX MEXKIIPEIMETHBIX CBsI3€d C KypcaMHU MaTEMaTHKH,
OMOJIOTUH, XMMHUH, reorpadvu U TEXHOJIOTHH.

Mesicnpeomemuole nousmusi, CBA3aHHBIE ¢ HU3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUA: SBJICHUE, HAYYHbIH (akT, runoresa, (puamyeckas BeEIMYMUHA, 3aKOH,
Teopusi, HAOIIOEHUE, YKCIIEPUMEHT, MOJCIUPOBAHUE, MOJICTb, H3MEPEHUE.

Mamemamuxa: pemieHHE CHUCTEMBl YPaBHEHHH, TPUTOHOMETPUUECKHE
(GYHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPhl W MX MPOEKIHUHU HA OCH KOOPJMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIMI, NpU3HAKK TOJ00HS TPEYroJbHUKOB,
OnpeJielIeHHE TUIOIAU TIOCKUX (puryp u o0bEMa Tel.

buonozusa: »nekTpuyeckue SABICHUS B JKUBOW MpHpoOjE, KojaeOaTelbHbIC
JIBUKCHUS B )KUBOW MPUPOJE, ONTHYECKHE SIBICHUS B )KHMBOU NPUPOJAE, ACHCTBUE
pagualuy Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJICKYJI, KPUCTAIIMYECKast CTPYKTYpa TBEPABIX
TeNl, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PpEIMIETKH, CIEKTPaIbHbIN
aHaIIN3.



leocpaghusi:  MarHUTHBIE TIOJIOCAa 3€MJIM, 3alie)KM MarHUTHBIX DY/,
oToChEMKA 3¢ MHOM ITOBEPXHOCTH, IPEACKA3aHUE 3EMIICTPSICCHUH.

Texnonocus: NUHUM 3JIEKTpoIiepeady, TeHepaTop MNEPEMEHHOI0 TOKa,
3JIEKTPOJIBUTaTE/lb, WHIYKLIMOHHAS II€Yb, pajap, paguONpUEMHUK, TEIECBU30D,
aHtenHa, tenepoH, CBY-neub, NMpOEKIMOHHBIM ammapar, BOJIOKOHHas OITHKA,
coJiHeyHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3HUKE HA YPOBHE CPEJHET'O OBLIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mnpenmera «Du3uka» Ha YpPOBHE CPEJAHETO OOIIEro
o0pazoBaHus (0a30BBIM YPOBEHB) JOKHO OOCCIECUUTh MOCTHKEHHUE CIICTYHOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3Y/IbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIC PE3yNbTAThl OCBOCHUSA Y4eOHOro npeameTta « DU3nukay JOHKHbBI
OTpa)kaTb TOTOBHOCTb M CIHOCOOHOCTh OOYYarOIMXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MO3UIMENH JTUYHOCTH, CHCTEMOH II€HHOCTHBIX
OpUCHTALIMM, TMO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOLIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHHUCKOTO OOIIECTBA, pPaCIIUPEHUE KU3HEHHOTO
ONBbITa U OMBITA JEATEIBHOCTH B MPOLIECCE pealu3allid OCHOBHBIX HAIpPaBJICHHUIA
BOCIUTATENBHOU IEATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUK 00YYAIOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO O0IIECTRA;

OPUHIATHE  TPAJAUIIMOHHBIX  OOINEYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBHOCTb B MHTEPECAX IPaKIaHCKOIO
o0l1ecTBa, yuacTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3alliiy;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMAIbHBIMU UHCTUTYTAaMU B COOTBETCTBHUH C
uX GYHKIUAMU U HA3HAYCHUEM;

TOTOBHOCThH K TYMaHUTAPHOU M BOJIOHTEPCKOM JIEATETbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

c(OPMHPOBAHHOCTh POCCHICKOM IpaxKJIaHCKOMN UJICHTUYHOCTH,
NaTpuOTU3MA;

LHEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUUCKHUX YYEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c()OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOIO IMOBEICHNUS;

CIOCOOHOCTh OIICHMBATh CUTYAllMI0 M IMPUHUMATh OCO3HAHHBIC PEILCHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U I[EHHOCTH, B TOM YHCJIE B
NEATEIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJla B IOCTPOEHHUE YCTOMUMBOTO Oy1ylIEro;

4) 3¢TeTH4eCKOr0 BOCIIUTAHHS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUAs SCTETUKY HAyYHOTO TBOPYECTBA,
npucyero (pu3nvyeckoit Hayke;



5) Tpy/10BOI0 BOCTIUTAHMS:

HHTEpPEC K pa3lIMYHbIM cepam mnpodecCHOHAIbHOH ACATEILHOCTH, B TOM
4KClie CBA3AHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIATH OCO3HAHHBIN BHIOOP
Oynyuiei mpoheccur U peaau30BbIBaTh COOCTBEHHbBIC JKU3HCHHBIC TIIAHBI,

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO0 U caMOOOPa30BaHUI0 B 00JIacTH
(bH3UKK Ha MPOTIKCHUU BCEH KU3HU;

6) 7K0J10rM4eCcKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYphl, OCO3HAaHHME TJIO0ATBLHOTO
XapakTepa YKOJOTHUCCKUX MpoOsIeM;

IUIAHUPOBAHUE U OCYLIECTBIICHHUE JIEHCTBUH B OKPYKAIOIIEH Cpejie HA OCHOBE
3HAHUA LEJIEH YCTOMYHUBOIO Pa3BUTHA YEI0BEUECTBA;

pacuIMpeHue OIbITa JIESITEIbHOCTH 3KOJIOTHYECKOM HaNpaBlIeHHOCTH Ha
OCHOBE UMCIOIIUXCS 3HAHUH 110 (DU3UKE;

7) UEHHOCTH HAYYHOTI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3HUCCKOH HAYKH;

OCO3HAaHHWE IIEHHOCTH HAy4YHOH JEATEIbHOCTH, T'OTOBHOCTH B IIpOIECCE
u3ydyeHuss  (U3MKH  OCYLISCTBIATh  IPOCKTHYHO M HCCICAOBATEILCKYIO
JeATeIIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJ/IbTATbI

Ilo3HaBaTe/ibHbIC YHMBeEpPCalbHbIE Y4eOHbIE el CTBUSA
ba3oBble JJoruueckne JedCcTBHS:
CaMOCTOATENILHO  (OpMyNHpPOBaTH W aKTyallM3UPOBATh  IpoOJIeMy,
paccMaTpUBaTh €€ BCECTOPOHHE;
OIIpcaciiaATh LCIIH ACATCIBHOCTH, 3aJaBaTh IIAPAMCTPBI H KPUTCPHH HX
JOCTHUKEHMS,
BBIABIATEL 3aKOHOMEPHOCTH UM IIPOTHBOpPEYHA B  paccMaTpHUBacMBIX
(pU3UYECKHX SIBICHUSX;
pa3pabaThiBaTh IUJIaH pelIeHUs] MPo0JieMbl C YYETOM aHallM3a MMEIOIIUXCS
MaTepHaJIbHBIX U HEMAaTEePHAIbHBIX PECYPCOB;
BHOCHTb KOPPEKTHBLI B IeSITEJIbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJILTATOB
OejM, OOCHHUBATE PUCKH HOCJ]G,H,CTBI/II‘/JI ACATCIIBHOCTH,
KOOPJWHUPOBATh U  BBIMOJHATH paboOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBATH KPEATUBHOE MBIIIJIEHUE [IPU PEIIEHUHU KU3HEHHBIX MPOOIIEM.
Ba3orble ncciiefoBare/ibCKHue 1eHCTBUS:
BI1aacThb Hay‘-lHOﬁ TCPMHUHOJIOT Heﬁ, KIIFOYCBBIMH IIOHATHAMH H MCTOOaMH
(pu3HUECKON HAyKH;



BJIQJIETh HABBIKAMH yUeOHO-HMCCIICIOBATEIILCKON W MTPOSKTHOM JIeATEIbHOCTH
B 00yactu PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TOMCKY
METOJIOB peLIeHHs 3a/a4 (PU3HUYECKOTO COJEPkKaHUs, NPUMEHEHHIO PA3JIMUYHBIX
METO/IOB MMO3HAHMUS,;

BIQJ€Th BHJAMH JIESATEIBHOCTH IO TIOJYYEHMIO HOBOIO 3HAHMS, €ro
UHTEpNpETaluy, MpeoOpa3oBaHUI0 M NPUMEHCHHIO B Pa3IUYHBIX Y4eOHBIX
CUTYAIHAX, B TOM YHCIIC IPH CO3/IaHUM YUYCOHBIX ITPOCKTOB B 00JACTH (DU3UKHU;

BBIABIATE [PUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyalW3HpOBaThb 3ajauy,
BBIIBUTATh TUNOTE3y €€ pelIeHUs, HAXOAUTh APTYMEHTHI JUIs JOKA3aTelbCTBA
CBOMX YTBEPJICHUH, 3a/1aBaTh IMApaMeTPbl U KPUTEPUHU PELICHHS;

aHAJIM3UPOBATh TIOJIYYCHHBIE B XOJC pCEIICHUA 3aJa4yd  pPe3yJIbTaThl,
KPUTHYECKH OIIEHMBATH UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

cTaBUTh H (OpMyIUPOBaTh COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOU
JIESTEIILHOCTH, B TOM YHCIIE TIPU U3YUEHUH (DU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUsT 10 (U3MKE B MPAKTUYECKYHD 001acTh
KU3ZHEICATCILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, IIPE/JIaraTh OPUTHHAIIBHBIC TTOJIXO/IBI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a49H, IOMYCKAIOIINE aTbTCPHATUBHBIC PECIICHUS.

PabGora ¢ unpopmanmeii:

BJIQJICTh HaBBIKAMM IMOJY4YEHUsT UHMOpPMAMK (PU3NYECKOr0 COACpIKAHUA U3
UCTOUYHHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEJILHO OCYHIECTBIISITH IOUCK, aHaJIU3,
CHUCTEMATU3AIMI0 U UHTEpPIpeTanuio UHGOpMAIUU Pa3Iu4yHbIX BHJIOB U (HOpM
MIpeJICTaBIICHUS;

OILICHUBATh JOCTOBEPHOCTh UH(POPMALINH;

UCIOJIb30BaTh  CpeACTBA  HMHGOPMALMOHHBIX W KOMMYHHKAIlMdOHHBIX
TEXHOJIOTUI B PELICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpraHU3allMOHHBIX
3a1a4 ¢ coOmojgeHueM TpeOOBaHHM HPrOHOMHUKH, TCXHHMKH O€30MacHOCTH,
TMTHEHBI, pecypcocOepekeHHs, TPAaBOBBIX M  ITHYECKUX HOPM, HOPM
nH(dOpMaAITMOHHON 6€30MacHOCTH;

co3/7aBaTh TEKCThl (PU3MYECKOTO COJEpkaHUs B Pa3IMUHbIX (popmarax c
yuéTOM Ha3HA4YCHHUS WH(OPMAIMHU U 1IEJICBOU ayUTOPUHU, BHIOUPAs ONTHMAIbHYIO
dbopMy npencTaBICHUS U BU3yaTTU3AIIHH.

KoMMyHHKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUA:
OCYILECTBJISITh  OOIllEHME Ha ypokKax (U3MKKH W BO BHE-ypPOUHOH
JIEeATENBbHOCTH;



pacrno3HaBaTh  MPEANOCHUIKA  KOH(JIMKTHBIX CHTyalldkd M CMSTr4ath
KOH(JIUKTBL;

pa3BEPHYTO W JIOTMYHO M3JaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAWBH/yalIbHON
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHCTBUUA € Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN Ka)0I0 YJIEHA KOJUIEKTHBA;

OpUHUMATh  [EIM  COBMECTHOWM  JCATENbHOCTH, OPTaHU30BBIBaTH U
KOOPJAMHUPOBATHL JICUCTBUS 110 €€ JIOCTHXEHHIO: COCTaBJIsITh IUIaH JIEHCTBUH,
pacnpeneniaTh poiad ¢ Y4ETOM MHEHHUHM Y4YaCTHHUKOB, OOCYXKJAaTh PE3YJIbTAThl
COBMECTHOI1 pabOThI;

OLICHMBATh Ka4yeCTBO CBOCTO BKJIAJa M KAXKIONO Y4YaCTHHUKA KOMAaHIbl B
001t pe3ynbTar no pa3padoTaHHBIM KPUTECPUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OIEHUBATh WJIEHM C TO3UIMH HOBHU3HBI,
OPUTMHATBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISITh TMO3UTHUBHOE CTpPATErHUYecKoe TIOBEJACHHE B Pa3JIMUHBIX
CUTYAIUSX, IPOSIBJISITH TBOPYECTBO H BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaibHbIe yueOHbIE eHCTBHS
Camoopranuszanus:

CaMOCTOATEIILHO OCYIICCTBJIATh MO3HABATEIBHYIO NEATEIBHOCTh B 00JIacTU
GU3MKH W acTPOHOMHUH, BBIABIATH MPOOJEMbI, CTaBUTh WU (POPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATEIILHO COCTABJIAThH IUIAH PEIICHUS PACYETHBIX U KAYECTBCHHBIX
3aJ1au, TUIaH BBIMOJIHEHUS IPAKTUYECKOH pabOThI C yUETOM UMEIOLIUXCSl PECYPCOB,
COOCTBEHHBIX BOZMOKHOCTEH U MPEAMOYTCHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalIUsIM;

paclUpATh paMKU Y4eOHOT0 IpeIMETa Ha OCHOBE JIMYHBIX MPEAMOYTCHUIH;

JenaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh ero, Oparh Ha ced4
OTBETCTBEHHOCTH 32 PEILIEHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAThH (POPMHPOBAHHIO M TMPOSIBICHHIO JSPYIUIMH B 00JIacTH
(U3HKH, MOCTOSAHHO MOBBIIATH CBOM 00pa30BaTE/IbHBINA U KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHbII HHTE/LIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCHTbh KOPPEKTHBBI B JI€ATEIHHOCTB,
OIICHUBATh COOTBETCTBHUE PE3YIbTATOB IIEJIAM;

BIQJIETh ~ HABBIKAMMU  TO3HABaTEJIbHOM  pedUIieKCMH  Kak  OCO3HaHHUs
COBEPIACMbIX JICUCTBUM M MBICTUTEIBHBIX TMPOLECCOB, UX PpE3yJIbTAaTOB MU
OCHOBAHUIA;



UCIIOJIb30BaTh MIPUEMBI peieKCHu I OLIEHKH CHUTYallMH, BEIOOpa BEPHOTO
pCIICHUS;

yMEThb OIEHHUBATh PHUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHHs IO HUX
CHI)KCHHUIO;

NPUHAMATE MOTHUBBI W apryMEHTBI JIPYTHX TMPH aHAIH3e Pe3yJIbTaTOB
NeSATCIIBHOCTH,

NPUHUMATE ce0s1, TOHUMas CBOM HEJIOCTATKHU U JOCTOUHCTBA;

NPUHAMATE MOTHUBBI W apryMEHTBI JIPYTHX TMPH aHAIH3e Pe3yJIbTaTOB
NeSATCIIBHOCTH,

NPU3HABATH CBOE MPABO M MMPABO JPYTHX HA OIIMOKH.

B mpouecce AOCTHXKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IMPOTPAMMBbI
no (u3MKe s YpPOBHS cpeaHero oOmero oOpa3oBaHus Yy oOydarouuxcs
COBEPIICHCTBYETCS HMOLIMOHAIbHBIH UHTEILICKT, MPEINOJIararoIui
c(hopMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIPABJICHUS Pa3BUTHUSA COOCTBEHHOM dMOIIMOHAILHOU Cephl,
OBITH YBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTh aJIATHPOBATBCA K
HMOLMOHAIBHBIM U3MCHCHUSM U MIPOSABIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIIOYAIONICH CTPEMIICHUE K JOCTHKCHUIO LICTH U
yCIeXy, ONTUMH3M, MHUIUATUBHOCTb, YMEHHE JICHCTBOBATH MCXOHS M3 CBOHUX
BO3MOYKHOCTEH;

IMIATHH, BKIIOYAIONICH CIIOCOOHOCTh MOHMMATh IMOIMOHAILHOE COCTOSTHHE
IPYTUX, YYWUTBIBATH €r0 TIIPU OCYIICCTBICHHM OOIICHUSA, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHHUIO,

COLIMATIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOILICHHUS
C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, IPOSIBJIATh HHTEPEC U pa3peniaTb KOH(IUKTHI.

IMPEIMETHBIE PE3YJIBTATHBI

K konmy oOyuenus B 10 kjacce mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTL Y OOYUAIOIIUXCS YMEHHH:

JEMOHCTPUPOBATh HAa MPUMEpPaxX pojib U MECTO (PU3MKU B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHpa, B PA3BUTHH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTHYECKOU 1€ATEIbHOCTH JII0IEH;

YUUTBIBATh TPAHUIIBI MPUMEHEHUS] HW3YUYEHHBIX (PUIMUECKUX MOJENeH:
MarepuaibHasi TOUKa, MHEpUHUAIbHAsl cUCTeMa OTCU€Ta, abCOIMIOTHO TBEPAOE TEIIO,
WJIeANIbHBIN Ia3, MOJAEIU CTPOCHUS Ia30B, JKUIAKOCTEH U TBEPABIX TEJ, TOYCYHBIN
IEKTPUUECKHI 3apsijl PU PellieHnH (PU3NYECKUX 3a/1ay;



pacno3HaBaTh (Pu3MUecKue siBIeHUs (TPOIECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXAHHUKH, MOJICKYJISIPHO-KMHETHYECKON TEOPUU CTPOCHHUS BEIIECTBA W
IEKTPOJIMHAMUKH:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  NPSIMOJIMHEHHOE
NBIKCHUE, CBOOONHOE TMajeHUE TeJ, ABUKEHUE 110 OKPYKHOCTH, HHEPIMS,
B3auMO/IelcTBUE Tell, TUupdy3usi, OPOYHOBCKOE IBUKEHHE, CTPOCHHUE KUJIKOCTEH
U TBEPABIX TEJ, U3IMEHEHUE 00bEMA TEJ MPU HArPEBAHUM (OXJIAXKIACHHUH ), TEILIOBOE
paBHOBECHE, UCIAPEHHE, KOHJCHCAlUA, IJIaBICHUE, KPUCTAIUIM3alUs, KUIICHUE,
BJIQYKHOCTH BO3/[yXa, MOBBIIICHHE JIABJICHUS Ta3a MIPU €ro HarpeBaHWU B 3aKPHITOM
cocyle, CBfI3b MEKIY TMapaMeTpaMu COCTOSHUSA Tra3a B HM30Ipoleccax,
3JIEKTpU3ALUs TEJ, B3aUMO/IEHCTBUE 3apsi/I0B;

OMHCHIBATh MEXAHUYECKOE JBUIKCHUE, UCHOJIb3Ys (DU3MUECKUE BEITUYMUHBI:
KOOpJIMHATa, MYTh, NEPEMENIEHHE, CKOpPOCTh, YCKOPEHHE, Macca Tejia, CHIIa,
UMITYJIbC TENad, KMHETUYECKas DHEpPrusl, MOTCHIMAbHAS YHEPIUs, MEXaHUYCCKas
pabora, MeXaHM4YecKas MOIIHOCTh, MPU OMHCAHWHU TPABWIBHO TPAKTOBAThH
(pU3HUECKHIT CMBICIT MCHOJB3YEMBIX BEJIMYUH, MX OOO3HAUEHHUS W E€IUHUIIBI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIONIUE NaHHYIO (DU3UYECKYI0 BEIIMYMHY C JAPYTHUMH
BEIIMYMHAMU;

OMKCHIBATh M3YYCHHBIC TEIJIOBBIC CBOWMCTBA TNl U TEIUIOBBIC SABIICHHUA,
UCTIONB3Ysl (U3MUECKHE BEJIMYHMHBI: JIABJICHHE Ta3a, TemIeparypa, CpeaHss
KMHETHYECKas DHEPIrus XaOTHUYECKOrO JBMKCHUS MOJIEKYJ, CPEIHEKBAJApaTUUYHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSA JHEprusi, padora rasa,
KOO PUIIMEHT TMONe3HOTO JEWCTBUS TEIUIOBOTO JIBUraTels; MPU OMHCAHHU
MPaBWIBHO TPAKTOBaTh (DU3UUECKUI CMBICT HCIOJb3YEMBIX BEIUYHMH, UX
0003HauUeHUsT W EAUHHIBI, HAXOJUTh (OPMYJBI, CBS3BIBAIOIIUE JIAHHYIO
(U3HYECKYIO BEJIMYUHY C IPYTUMHU BEJIMYHMHAM;

OMMCHIBATH U3YUEHHBIE AIEKTPHUUECKHE CBOMCTBA BEIIECTBA U JEKTPUUECKHE
ABJICHUS (IIPOLIECCHI), UCTIONB3YS (DU3UYECKUE BEIUYUHBI: DJICKTPUYCCKUNA 3aps,
AIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TMOJIA, MOTEHIIUA, PA3HOCTh MOTCHIINATIOB;
IpU ONUCAHUM TPABUIBHO TPAKTOBaTh (DUIUYECKUN CMBICT HCHOIb3YEMbIX
BEJIMYMH, UX OOO3HAYECHUS U CIUHHUIIBI; YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIHME
JAHHYIO (PU3UYECKYH0 BEJTMUYHMHY C JIPYTUMH BEJIMUHHAMU;

aHAIM3UPOBATh (PU3MYECKHUE IMPOILIECChl U SABJICHUSA, UCIOJIB3YA (PU3NYECKUE
3aKOHBI M IPUHIUIIBL: 3aKOH BceMupHoro Tsrotenus, I, 11 u I 3akonsr HetoToHa,
3aKOH COXpPAHEHUS MEXaHMYECKOW DHEPruM, 3aKOH COXPAaHEHHS HWMITYJbCa,
MPUHIUI CYMEPIO3ULIMA CWI, MPUHIUI PABHOMPABUS HHEPLUUAIBHBIX CHCTEM
OTCcuéra, MOJIEKYJISPHO-KHHETHUYECKYI) TEOPHI0 CTPOEHHUs BEIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOM YHEPTUM TEIUIOBOTO JBUKCHHUS MOJICKYJ C
a0CONIOTHON TeMIiepaTypoi, MEPBBIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHUs
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3iidyaTh CJIOBECHYIO



(OpMYIHPOBKY 3aKOHa, €r0 MaTEMAaTUYECKOE BBIPAXKEHWE M YCJIOBHUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHbIE TMPUHIUIBI JACWCTBUS MallMH, TpUOOPOB |
TEXHUYECKUX YCTPONCTB; pa3inyaTh YCJIOBHUA UX O€30MaCHOTO HMCIOJIb30BAHUS B
ITOBCETHEBHOM KU3HH;

BBIMIOJIHATD DKCICPUMEHTBHI 0 MCCICIOBAaHUI0 (U3UUECKUX SBJICHUU U
MPOLIECCOB € HCIOJb30BAHUEM MPSIMBIX W KOCBEHHBIX HM3MEPEHUH, MpPU ITOM
GopMmynupoBaTth MpoOiIeMy/3ajady W THIOOTE3y Y4eOHOro 3KCIEPHMEHTA,
coOUpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO OOOPYIOBaHUSA, MPOBOJUTH OMNBIT U
(opMynHpoOBaTh BHIBO/IBI;

OCYUIECTBJIATh MPAMbIC U KOCBEHHBIC MU3MEPCHUS (PU3NYECKUX BEIUYUH, TIPU
3TOM BBIOMpaTh ONTUMAJIBHBIN CHOCOO M3MEPEHUS M MCMOJb30BATh HM3BECTHBIE
METO/1bl OLICHKH MOTPELIHOCTEN U3MEPECHU;

UCCJICIOBATh  3aBUCUMOCTH  MEXAY  (PU3MYECKUMHM  BEJIMYHUHAMU  C
UCIIOJIb30BAHUEM TNPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(¢uKCUpOBaTh PE3YJBTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH B
BH/JIE TaOJIUIL U TpaUKOB, JIeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIe/IOBAHUS;

coOI0aaTh MpaBuia 0€30MacHOro TpyAa MPHU MPOBEACHUU UCCICAOBAHUMI B
paMKax ydeOHOro OJKCIEPUMEHTa, Y4eOHO-MCCIIEOBATENbCKON M MPOEKTHON
NEATEIBHOCTH C MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U Ja0OPATOPHOTO
000pynoBaHuU,

pemiath pacyéTHBIC 3aJaud C SBHO 3aJaHHONH (PU3MYECKON MOJENBIO,
UCTIOJNB3Ys (PU3UUECKUE 3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHAIM3a YCIIOBUS 3aa4u
BBIOUpaTh (DU3UUECKYI0 MOJENb, BBIICNSITh (PU3HUYECKHE BEITUYHUHBI U (POPMYIIBI,
HeoOXonuMble M €€ pelieHUs, MPOBOAUTh PAcdEThl U OLICHUBATh PEaTbHOCTD
MOJIYYeHHOTO 3HAYCHHS (PU3HUECKOW BEJIMYMHBL;

pellaTh Ka4eCTBEHHBIC 33/]a4l: BHICTPAUBATh JOTHYECKU HETIPOTUBOPECUUBYIO
IEMOYKY PACCYXKIACHUI C OMOpPOM Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3nYeCKHE SIBICHUSA;

UCIOJIb30BaTh ~ MPU  pEUICHUHM  Y4eOHBIX  3a7a4  COBPEMCHHBIC
MH(pOpPMAIMOHHBIE TEXHOJIOTHH JIJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH
U TIPE/ICTABICHUA Y4COHOH W HAyYHO-NOMYJSAPHOM MH(pOpPMAIUU, TOYYCHHON U3
Pa3IMYHBIX UCTOYHHKOB, KPUTHUYECKH aHATM3UPOBATH T0JTydaeMyt0 HH(POPMAIIHIO;

NPUBOJIUTH MPUMEPHI BKJIAa POCCUUCKUX U 3aPYOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBSCHCHHE IMPOIIECCOB OKPYXKAIOUIETO0 MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

MCIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Jutst o0ecriedeHust 0€30MacCHOCTH NMpU 00paleHuu ¢ TpudopaMu U TEXHUYECKHUMHU



YCTPOUCTBAMHU, JIJII COXPAHEHHUS 3/I0POBbS U COOJIIOJACHUS HOPM 3KOJIOTHYECKOTO
MOBE/ICHUA B OKPY>KAIOIIEH CPENE;

paboTaTh B Tpynmne C BBIIOJIHEHHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PadOTy TPYNNbl, PAIMOHAIBHO pACIpPENeIsaTh O0S3aHHOCTH U
TUTAHUPOBATH JICSITEILHOCTh B HECTAH/IAPTHBIX CHUTYAIMUSIX, aJ[EKBATHO OLIEHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE PACCMATPUBACMOIT IPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YUAOIIUXCS YMEHUH:

JEMOHCTPUPOBATh HAa MPUMEpPaxX pojib U MECTO (PU3MKU B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHpa, B PA3BUTHH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MNPAaKTHYECKON ACATEIbHOCTU JIIOACH, LEIOCTHOCTh M €IUHCTBO
(u3uYecKOl KapTHUHBI MUPA;

YUUTHIBATh TPaHUIBl MNPUMECHEHHS W3YYCHHBIX (PU3UYECKUX MOJICIICH:
TOYEYHBIH IEKTPUYECKUH 3apsill, Jy4 CBETa, TOUCYHbIM UCTOYHUK CBETA, s/I€pHas
MOJIe]Ib aTOMa, HYKJIOHHAas MOJIe/Ib aTOMHOI'O si/[pa NpH PEIIeHHH (PU3NUYECKUX
3a/1ay;

pacno3HaBaTh Pu3MuecKue siBieHUs (IIPOLECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAaHTOBOU (PU3HMKH: DJICKTPUYECKAA MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XHMMHYECKOE, MArHUTHOE JE€HCTBUSI TOKA, B3aUMOJIEHCTBUE
MAarHuTOB, DJJICKTPOMArHUTHasE WHAYKIUSA, [ACHCTBUEC MArHUTHOTO TIONA Ha
MPOBOJHUK C TOKOM M JBIKYIIMICS 3apsAl, AJICKTPOMAarHUTHBbIC KoieOaHUA U
BOJIHBI, MPSIMOJMHENHOE pAacOpOCTPAHEHHE CBETA, OTPa)KEHUE, MPEIOMIICHHE,
untepbepeHuusa, audbpakuus W NOAIpU3alUd CBETa, JIUCIECPCUS  CBETa,
doroanexrpuueckuit 3gpdext (horoaddekr), cReTORBOE JaBlIeHUE, BOSHUKHOBEHHE
JUHEWYATOrO0 CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass UM HCKYCCTBEHHAs
PaJIMOAKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIICCTBA (DICKTPHUUYECKUE, MArHUTHBIC,
ONTHYECKHUE,  DJIEKTPUYECKYIO  TPOBOAMMOCTh  pa3JMYHBIX  cpel) |
AJIEKTPOMArHUTHBIC SBJICHUSA (MPOUECCHI), MCHONB3YS (U3UYECKHE BEIIUYUHBI:
ANEKTPUYECKUI 3apsij, CUJIa TOKa, JIEKTPUYECKOE HAMPSHKEHUE, JIEKTPUUECKOE
CONPOTHUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJBIKYIIas cHiia, pabdoTa TOKa,
WHAYKIUS MAarHUTHOTO Mo, cwia Awmrmepa, cuia JlopeHlla, WHAYKTHBHOCTb
KaTYIIKHU, SHEPTHSl JJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEpPHoJI U 4YacToTa
KojeObaHuii B KoieOaTeIbHOM KOHTYpE, 3apsj ¥ CUjla TOKa B IpOIEecce
FapMOHUYECKUX OJICKTPOMArHUTHBIX KoJeOaHuii, (OKYCHOE pacCTOSIHHUE W
ONTHYECKas CHUJIa JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3MUYECKHI
CMBICII HCIOJb3YEMBIX BEJIMYUH, MX O003HAYCHUS U CAUHUIIBI, YKa3bIBaTh
(opMynbl, CBSI3BIBAIONIME JIAHHYIO (DU3UYECKYI0 BEIMYHMHY C JIpyTUMHU
BEIIMYMHAMU;



ONMUCHIBATH H3YUYEHHBIE KBAHTOBBIE SIBIEHUS W IIPOLIECCHI, MCIOJIb3Ys
(¢u3HUecKre BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4yacToTa CBETa, FHEPTHsl U UMITYJIbC (POTOHA, MEPUOJ] NIOJIypachaia, SHEPIHs CBI3U
aTOMHBIX fJEp, NPHU OMUCAHWU TMPABUILHO TPAKTOBaTh (DUIMUECKUN CMBICH
UCIIOJIb3YEMBIX BEIMYUH, MX OO0O3HAYEHWs] U EJUHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JPYTMMH BeEIMYMHAMH,
BBIYHUCJIATh 3HAYCHUE (PU3UYCCKON BETUYUHBL;

aHAJIM3UPOBATh (PU3MYECKHE IMPOLIECCHl U SIBJIEHUS, UCIOJIb3Yd (PU3NYECKUE
3aKOHBI ¥ MPUHUHUINBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO M MapalIeIbHOTO
COEJIMHEHHUs TPOBOJHUKOB, 3aKoH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOMN
MHIYKIWH, 3aKOH MPSAMOJIMHEHHOTO PaclpoOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHsI CBeTa, YpaBHeHME DiHIuTelHa Jis doTodddekra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHHUS HMIIYJbCa, 3aKOH COXPaHEHUs
ANEKTPUYECKOrO 3apsaja, 3aKOH COXPAHEHHMS MacCOBOIO 4HCIa, MOCTylaTsl bopa,
3aKOH PaJIMOAKTHBHOIO paclajia, Py 3TOM pa3iudarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYECKOEC BBIPAKECHUE U YCIOBUA (IpaHMIlbl, 00JACTH)
MIPUMEHUMOCTH;

ONPENIENATh HANIPABICHUE BEKTOPA MHAYKIIMU MAarHUTHOTO MOJIA IPOBOIHUKA
C TOKOM, CUJIbl AMIriepa U cuiisl JIopeHua;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/]aBaEMOC IUIOCKHM 3€PKajoM,
TOHKOM JIMH30M;

BBIMIOJIHATD DKCICPUMEHTBHI 0 MCCICIOBAaHUI0 (U3UUECKUX SBJICHUU U
MPOIIECCOB € HCIOJIB30BAHUEM MPAMBIX U KOCBEHHBIX H3MEPEHMIl: MpPU ITOM
GopMmynupoBatk mpodieMy/3ajady W THIOTE3y Y4eOHOro SKCIEPHMEHTA,
coOUpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO OOOPYIOBaHUSA, MPOBOJUTH OMNBIT U
(opMynHpoOBaTh BHIBO/IBI;

OCYUIECTBJIATh MPAMbIC U KOCBEHHBIC MU3MEPCHUS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJBHBII CIOCOO M3MEPEHHS M MCMOJIb30BATh U3BECTHHIC
METO/1bl OLICHKH MOTPELIHOCTEN U3MEPEHUI;

HCCJICIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIWYMH C HCIOJIb30BAHUEM
NPSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh
pEe3yNbTaThl MOJTYYECHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJC TAOIHI] U
rpaduKoB, JAe/aTh BHIBOBI M0 pe3yJIbTaTaM UCCIIEI0BAHHMS;

coOI0aaTh MpaBuia 0€30MacHOro TpyAa MPHU MPOBEACHUU UCCICAOBAHUMI B
paMKax y4eOHOro OHKCIIEPUMEHTA, Y4eOHO-HCCIICIOBATEIbCKON M TPOCKTHON
JEATEIbHOCTH C HMCIOJb30BAHUEM HM3MEPHUTENIbHBIX YCTPOUCTB M J1a0OPATOPHOTrO
000pynoBaHuU,

pemiath pacy€THBIC 3aJlaud C SIBHO 3aJITaHHOM (PU3HYECKON MOJIEIbIO,
UCTIOJNB3Ys (PU3UUECKUE 3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHAIM3a YCIIOBUS 3aa4u



BBIOUpaTh (DU3UUECKYI0 MOJENb, BBIICNSITh (PU3HUYECKHE BEITUYHUHBI U (POPMYIIBI,
HeoOXonuMble M €€ pelieHUs, MPOBOAUTh PAcdEThl U OLICHUBATh PEaTbHOCTD
MOJIYYeHHOTO 3HAYCHHS (PU3HUUECKOM BEJIMYMHBI;

peliaTh KaYeCTBEHHbIE 3a/1a4i: BBICTPAUBaTh JIOTHYECKH HEMIPOTUBOPEUYUBYIO
LENOYKY PACCYKIEHUH ¢ OMOpOH Ha H3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYeCKHEe SIBICHUSA;

WCIIOJIb30BaTh ~ MPU  PEIICHWH  Y4eOHBIX  3a7a4  COBPEMCHHBIC
MH(pOpPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBaHHUS, HHTEPIIPETAIIMH
U TIPE/ICTABICHUA Y4COHOH W HAyYHO-NOMYJSAPHOM MH(pOpPMAIUU, TOYYCHHON U3
Pa3JIMUHBIX HCTOUHHKOB, KPUTHUECKH aHAJTU3UPOBATH MOJIy4aeMy0 HH(POPMAIIUIO;

OOBACHATh MNPUHIUIBL JCHCTBUSA MAIIUH, MNOPUOOPOB U TEXHUYECKHX
YCTPOWCTB, pa3nuyaTh YCIOBUS UX O€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTUE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIEr0 MUpA, B PAa3BUTHE
TEXHUKHM U TEXHOJIOTHI;

UCIIOJIB30BATh TEOPETHUECKUE 3HAHUS MO (U3HKE B TMOBCEIHEBHON KU3HH
s obecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TpUOOpaMH U TEXHUYECKUMHU
YCTPOUCTBAMHU, JIJII COXPAHEHHUS 3/I0POBbS U COOJIIOJACHUS HOPM 3KOJIOTHYECKOTO
MOBE/ICHUA B OKPY>KAIOIIEH CPENE;

paboTaTh B TpyNIEe C BBINOJTHCHUEM Ppa3IMYHBIX COIMANBHBIX POJICH,
IUTAHUPOBATh PadOTy TPYIIbL, PAIMOHAIBHO paclpeleisaTh OOA3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYaAllUSX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIIIIBI B PEIIEHHUE paccMaTpUBaeMOil IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHE

10 KUITACC

Ne i/

HaumeHnoBanue pa3geoB U TeM

NpPOrpaMMsl

KoanuecrBo uacos

Bceero

Pazgen 1. PU3UKA U METO/1bl HAYYHOI'O IIO3HAHUSA

1.1

Du3HKa 1 METOIBI HAaYYHOI'O ITO3HAHHA

Hroro no pazneny

Pazgen 2. MEXAHHUKA

2.1

22

23

Kunematuka

JluHnaMuka

3aK0oHBI COXpaHEHHA B MEXAHHKE

Hroro no pazneny

Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMHUKA

OcHOBEI MOJIBKyJIHpHO-KHHBTH‘IBCKOfI

3.1

3.2

33

TEOPHH

OcHOBEI TCPMOOUHaAMHKH

AFpeF&THbIe COCTOAHHA BCIICCTBA.

dazoBrlie nepexoabl

2

18

9

10

Kounrpoasubie
pabdoTnI

IIpakTHyeckue
padoThI

JJIeKTPOHHBIE
(mugpposBbie)
oOpa3oBaTeJibHbIE

pecypchl

bubmotexa [JOK
https://m.edsoo.ru/7f41bf72

bubmotexa [JOK
https://m.edsoo.ru/7f41bf72

bubmotexa [JOK
https://m.edsoo.ru/7141bf72

Bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72

Bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmotexa [JOK
https://m.edsoo.ru/7141bf72

Bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72




HTtoro mo paznery

Pazaen 4. JIEKTPOJAUHAMHKA
4.1 DneKTpocTaTHKa

49 ITocTrosHHBIN 1eKTpUYEcKuil TOK. TOKH B

Pa3IMYHBIX Cpelax
Hroro no pazneny

PesepeHOE Bpems

OBHIEE KOJIMYECTBO YACOB T1O TTPOT'PAMME

24

10

12

22

68

Bubnunoreka [JOK

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

bubmotexa [JOK
https://m.edsoo.ru/7f41bf72




MHOYPOYHOE INTAHHPOBAHHE

10 KJIACC

Ne
n/n

Tema ypoka

du3KuKa — HayKa O IpUpoJe.
Hayunble MeTO/1bI TO3HAHKSA

OKPYKAIIEro Mupa

Ponb u MecTo puszuku B

(hopMUPOBAHHH COBPEMEHHOM

Hay4HOH KapTHHBEI MHpa, B

MIPAKTHYECKOH JICATEIbHOCTH JIIOJIeH
BxosHas koHTpOibHAsA paboTa

Mexanuueckoe ABHKEHIE.

OTHOCHTEJILHOCTE MEXAHHYECKOTO
JABHUKCHHA. HepeMemeHI/Ie, CKOpPOCTb,

YCKOpEHHE

PaBHOMEepHOE NpAMOIMHEHHOE

JABHUKCHHE

PaBHOyCKOpeHHOE TIPSIMOTHHEHHOE

ABHIKCHHC

CroOoHOE najieHue. Y CKOpeHue

cBOOOIHOTO TTageHus

KpuBonuueiinoe JBUKCHHE.
JIBMKEHIE MAaTCPUAILHON TOUKH T10

OKpPY:KHOCTH

KoandecTBo 4acoB

Bcero

Koutpoabsubie
padoTsl

IIpakTHYecKue
pabdoTbI

Jlara
H3Y4YeHHST

JJIeKTPOHHBIE
nupposbIe
oOpa3oBaTeJibHbIE

pecypchl

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c32e2

bubmotexa [JOK
https://m.edsoo.ru/ff0c33e6

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c3508

bubmotexa [JOK
https://m.edsoo.ru/ff0c3620

bubmotexa [JOK
https://m.edsoo.ru/ft0c372e

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c39cc

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c3ada




10

11

12

13

14

15

16

[TpuHuun orHocuTensHocTH [Manmnes.
HHepuuaibHble CUCTEMBI OTCUETA.
Ilepselii 3ak0oH HeroToHA

Macca tena. Cuna. [Ipuaimun
CYIIEPIIO3ULIHH CU1. BTOpOIi 3aK0H
HrioTona nns MarepuanbHOU TOYKH

Tperuii 3akoH HeroToHa 115
MaTepHaIbHBIX TOYEK

3akon BCCMHPHOTO TATOTCHHA. Cuma
TAKCCTH. HepBaﬁ KOCMHYCCKasn
CKOpPOCTEL

Cuna ynpyroctu. 3axoH ['yka. Bec
Tena

Cuna tpenus. Koabdunuent tpenus.
Cua cOnpOTHBIICHHS MPH JIBHKCHUH
TeNna B KUAKOCTH WJIH ra3e

[MocrynarensHOE U BpalareasHOE
JIBUKEHHE a0CONOTHO TBEPAOTO Tea.
MowmenT cunel. ITmedo cumel. Ycenoeus
PaBHOBECHUSA TBEPAOTO TeJia

HMmMynbe MaTepuaabHO TOUKH,
CHUCTEMBI MaTEpHUATLHEIX TOUCK.
WNmmynbe cubl. 3ak0H COXpaHeHUs
UMITyIbCca. PeakTHBHOE IBHIKCHHE

Pabora U MOIIHOCTH CHIIBL.
Kunernyeckas 3Heprus MarepuaibHONW
Touku. Teopema 00 u3MeHeHNHU
KWHETHYECKOI YHEPrUU

bubmotexa [JOK
https://m.edsoo.ru/ff0c3be8

bubmotexa [JOK
https://m.edsoo.ru/ff0c3be8

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c3be8

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c3d00

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c3el8

bubmotexa [JOK
https://m.edsoo.ru/ft0c3{76

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c41a6

bubmotexa [JOK
https://m.edsoo.ru/ff0c43d6

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c4502




17

18

19

20

21

22

23

24

[ToreHumaneHas sHEprus.
[ToreHumaneHas 3HEprus ynpyro
J1e(hOPMUPOBAHHOM MPYKHHBI.
[ToreHumaneHas sHeprus rena BOIU3U
ITOBEPXHOCTH 3eMJIH

[ToTeHuansHbIe ¥ HEMOTEHITHATBHBIC
cuibl. CBs3b paboTHI
HEMOTEHIIMATBHBIX CHII C U3MEHECHUECM
MEXaHUYECKOU PHEPTUH CHCTEMBI TEIL.
3aKoH COXpaHEHHUS MEXaHUYECKOH
SHEPTHH

JlaGoparopnas pabora
«MccnenoBanue cBs3H pabOTHI CHITHI €
W3MEHEHHEM MEXaHHUYECKOH YHEPTHH
TeJa Ha IPUMEPE PACTHKEHUS
PE3UHOBOTO JKIyTa»

KontponbHas paboTa mo Teme
«Kunemaruka. /lnuHamMuKa. 3aKOHEI
COXpaHCHHUS B MECXaHUKE

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KWHETHYECKOI Teopuu. bpoyHoBCcKOe
newxenue. uddysus

XapakTep IBHKCHUS U
B3aHMOJICHCTBHS YacTHII BEIICCTBA.
Mopenu cTpocHHS ra3oB, KUAKOCTCH
M TBEPIBIX TEI

Macca monekyn. Konuyectso
Beulectra. [TocrosuHas ABorajapo

TennoBoe paBHOBecHe. Temmneparypa

bubmotexa [JOK
https://m.edsoo.ru/ff0c461a

bubmotexa [JOK
https://m.edsoo.ru/ff0c478c

bubmotexa [JOK
https://m.edsoo.ru/ff0c4b74

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c4dc2




25

26

27

28

29

30

31

32

33

u e€ uzmepenue. [lkana reMneparyp
Llenbcus

Wneansnsrii raz 8 MKT. OcHosHoe
ypaBuenue MKT

AOcomoTHas TeMIepaTypa Kak Mepa
CpeHENH KUHETUYECKOM JHEPruu
JIBUKEHHS MOJIEKYJI. Y PaBHEHHE
Menneneesa-Knaneiipona

3akon JlaneToHa. ['a30BbIC 3aKOHBI

JlaGoparopnas pabora
«MccnenoBanue 3aBHCUMOCTH MEXTY
napaMeTpamMH COCTOSTHHS
Pa3peREHHOTO ra3a»

W3omponieccsl B UaeansHOM ra3ze U ux
rpaduueckoe npeacTaBIeHUe

BuyTrpennsis sneprus
TEPMOMHAMUYECKON CUCTEMBI U
crocoObl e€ usMenenus. Konudectso
TeroThl U paboTta. BHyTpeHHsis
SHEPIHs OJJTHOATOMHOTO UJIEATTbHOTO
rasa

Buas! Teronepegaun

VienbHas TEINIOEMKOCTD BEIEeCTBa.
KonmuuecTBo TemoTsl npu

Teronepenade. AjnadaTHbIN nporecc

HepBBIﬁ 3aKOH TCpMOJIHHAMHKH H CTO
IIPpUMCHCHHEC K H30IIpoLccCaM

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c4tde

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c511e

bubmotexa [JOK
https://m.edsoo.ru/ft0c570e

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c5952

bubmotexa [JOK
https://m.edsoo.ru/ff0c5c36

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bubmotexa [JOK
https://m.edsoo.ru/ff0cSefc




HeobGpaTumocTs poIieccos B

bubmmoreka LJOK

34 .B i
FPHPOAE. STOPOR SREOE hitps://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKH
35 [Ipunmun aeiicteus u KI1/] Terosoit bubtmiorexka [JOK
MAaNIHHEL https://m.edsoo.ru/ff0c600a
36 ukn Kapuao u ero KITJ]
37 DKOIIOTHYECKHE TPOOIIEMBI
TETIOYHEPTETHKH
13 O6obmarommit ypok «MonekynsipHas bubmuorexa LIOK
¢du3uka. OCHOBBI TEPMOJAMHAMHKI) https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo Teme
39 «MOTJiK sl HI:;I ¢u3uka. OCHOBBI bubmorexa [IOK
y7Ap ’ https:/m.edsoo.ru/ff0c6as0
TEPMOTUHAMUKI
40 [TapooOpazoBaHue 1 KOHJIEHCALHSL. bubimoreka IIOK
Hcnapenue n kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCHTEIBHAS
41 BIAXKHOCTEL BO3qyXa. HachIICHHBII Bubamorexa [IOK
Ayxa. Hachl https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
42 amopQHsbie Tesa. AHU30TPONHS bubimoreka IIOK
CBOMCTB KpucTaJnoB. Kukue https://m.edsoo.ru/ff0c6510
kpucrambsl. COBpeMEeHHBIE MaTePHAIIBI
[InaBneHue W KpUCTAUTH3AIHAL.
43 VnenbHas Tel’IJII())Ta TIJIABJICHHS bubmorexa LIOK
a ) https://m.edsoo.ru/ff0c6708
CyOnumarms
bubtmiorexka [JOK
44 v 0
PR hitps:/m.edsoo.ru/ff0c6820
45 DneKTpu3aus Tel. DIeKTPHUECKHI bubmmoteka LIOK




46

47

48

49

50

51

52

53

54

3apsna. I[Ba BHJIA BJIEKTPUYECKHX
3apsaa0B

HpOBO,E[HI/IKH, JUBJICKTPHUKH H
MOJIYIIPOBOOHHKH. 3axoH COXpaHCHHA
DJICKTPHYCCKOI'O 3apsAaaa

BzaumopneiictBue 3apsaoB. 3akoH
Kynona. ToueuHblid 37€KTPHYECKHI
3apsij

Hanpsa:kEHHOCTE 3JICKTPHYCCKOTO
nons. [Ipunnun cynepnosunuu
ANEKTPUUECKHUX MoJIen. JInHnH
HaANpsKEHHOCTH

Pabota cun snekTpocTaTuuecKoro
nond. [Horenuuan. PazHocTts
MOTEHINAIOB

HpOBO,E[HI/IKI/I H JUDJICKTPHUKH B
DJICKTPOCTATHUCCKOM IIOJIC.
HHSHBKTPI/I‘IGCK&H MMpOHHULACMOCTD

Onexrpoémrocts. Konjiencarop

INeKTPOEMKOCTE IJIOCKOTO
KOHZeHCcAaTOpa. JHEPTUs 3apsKCHHOTO
KOHJICHCATOpa

Jlaboparopuas pabora "M3mepenue

ANEKTPOEMKOCTH KOHAeHcaropa"

IIpuHuun 1eHCTBUS U IPUMCHCHHUC
KOHIEHCATOPOB, KOMMUPOBATLHOTO
amnrapara, CTpyHHOTO IpUHTEPA.

https://m.edsoo.ru/ff0c6bec |

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c6bece

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c6ced

Bubnunoreka [JOK
https://m.edsoo.ru/ft0c6df2

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c6f00

bubmotexa [JOK
https://m.edsoo.ru/ff0c7018

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c7126

bubmotexa [JOK
https://m.edsoo.ru/ff0c72¢0
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56

57

58

59

60

61

DNEeKTPOCTaTHYECKAs 3alUTa.
3azeMIIeHHE MIEKTPONPUOOPOB

DIEKTPUUYECKUH TOK, YCIIOBHS €T0
cymecTBoBanus. [1oCTOAHHBIN TOK.
Cuna Toka. Hampsxenmue.
Comnpotusnenne. 3akoH Oma aiis
yJacTKa IIenu

[TocnenorarensHoOE, NapaielbHOE,
CMEULIAHHOE COEIMHEHHE
1poBOIHMKOB. JlaboparopHas pabora
«M3y4eHHne CMENIaHHOTO COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOIITHOCTE SJIEKTPUYECKOTO
ToKa. 3akoH JI>koynsa-Jlenna

3akoH OMa JuIs 1OJIHO# (3aMKHYTOM )
aneKkTpudeckoi nenu. Koporkoe
3ambikanue. Jlaboparopnas pabora
«M3mepenne DJIC UCTOYHHMKA TOKA U
€ro BHYTPEHHEr0 CONMPOTHBIICHUSD»

DNeKTpOoHHAs MPOBOAUMOCTE TBEPIBIX
METaJNIOB. 3aBUCHMOCTE
COTMPOTHUBIIEHHS METAIOB OT
TeMmnepatypsl. CBEpXIIPOBOIUMOCTD

DNEeKTPUYECKHH TOK B BAKyyMe.
CBoiicTBa MEKTPOHHBIX TYYKOB

[TomynpoBOIHHKH, HX COOCTBEHHAS
MIpHUMECHast MPOBOAUMOCTE. CBOICTBa
p—n-niepexoa. [1lomynpoBoaHUKOBEIC
MpUOOPEI

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c 7410

bubmotexa [JOK
https://m.edsoo.ru/ff0c7838

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bubmotexa [JOK
https://m.edsoo.ru/ff0c84ae




DNEeKTPHUUYECKUI TOK B PACTBOPAX H

2 pacIuiaBax 3J1eKTpOJUTOB. | bubmuorexa LIOK
DNEKTPONUTAYECKAS JIMCCOITHAIIUS. https:/m.edsoo.ru/ff0c82ba
DNEeKTpOIN3
DNeKTpUYeCKHUH TOK B rasax.

63 CaMOCTOSTeIBHEI H 1 bubmmoteka LIOK
HECAMOCTOATENbHBIN pa3pan. MomaHus. https://m.edsoo.ru/ff0c84ae
[1nazma
DneKTpudecKue MpuooOpsl U

64 YCTPOHCTBA U UX NPAKTHYECKOE | bubnuoreka I{OK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
OezonacHoCTH

65 MIOBTOPEHHE «INCKTPOAMHAMHKA 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c88be
IMOBTOPEHUE 1O TeMe

66 «Inexrpocratuka. [locTosHHBIN | bubnuoreka I{OK
3NEKTpUYecKuil TOK. TOku B https://m.edsoo.ru/ff0c8a8a
Pa3IIMYHBIX CPENAX»

67 HroroBas koHTpospHAs padoTa 1 bubmorexa [IOK _

https://m.edsoo.ru/ff0c8c56

68 Peseprurlit ypok. O6o0maromuii ypok 1 bubmmoteka LIOK

mo teMam 10 Kmacca

OBIIEE KOJMYECTBO YACOB TIO
MTPOTPAMME

68

https://m.edsoo.ru/ff0c8f6e



11 KUITACC

No/m | Tema paznena Ko-Bo yacos JlabopaTtopueix pador | KoHTposbHBIX paboT
1 DJIEKTPOJIMHAMUKA 17 2 1
2 Konebanus u BOJHbI 17 | 1
3 OnTuka 22 S 2
4 KsanroBas ¢usuka 23 1 1
5 3HaueHue PU3UKH IS 1 - -

Pa3BUTHS MHPA U Pa3BUTHS

NIPOU3BOJICTBEHHBIX CHJI

o0miecTBa
6 CtpoeHue BCeIeHHOMN 10 - -
7 O06o06maroniee MOBTOpEeHHE 13 - 1
8 Hroro 102 9 6




JJ1IeKTPOHH
bie

Ne Tema ypoxa Jara uudposbie
n/n KounyecTBO 4acos H3YYeHHUs oOpa3zoBare
JIbHbIE
pecypcnl
INEeKTPoAUHAMMKA Beero :lc:,)::rponb IpakTHuecKue
(npoponikenune) (17 u) paGoThI padoThI
MazHumHoe none (10 4)

1/1 CrauMoHapHOe MarHnTHoe 1

none.
2/2 Cuna Amnepa. BxoagHan 1 1

KOHTpOAbHas paboTa
3/3 Cuna Amnepa. PeweHune 3agau. 1
4/4 JlabopamopHasa paboma Nel.

«Habnroderue delicmaus

MQ2HUMHO20 M0AA HO MOK».
5/5 Cuna NopeHua. 1
6/6 Cwna JlopeHua. Pewenwne 3agay. | 1
7/7 MarHuTHble cBOMCTBa BellecTsa. | 1
8/8 MarHuTHOe none. PeweHune 1

3a4au.
9/9 Ob6obuwatouwe-nosToputensHoe | 1

3aHATHE no Teme «MarHuTHoe

none».
10/10 | PeweHue 3a0ay

nekmpomazHUMHAA




uHoykyusa (7 4)

11/1

ABNEeHMe 31eKTPOMarHUTHOM
NHAYKLUUK

12/2

fAlBNeHme 3N1eKTPOMarHUTHOM
WMHAYKUWMK. PelueHne 3aaau.

13/3

HanpaBneHne MHAYKUWMOHHOIO
ToKa. lMpasuno JleHua.

14/4

/labopamopHasa paboma No2.
«M3yyeHue asneHus
anekmpomazHumHol
UHOYKYUU».

15/5

HanpaBneHne MHAYKUWMOHHOIO
ToKa. lMpasuno JleHua. PeweHne
3a4au.

16/6

JNEeKTPOMaArHMTHaA MHAYKLUMA.
PeweHune 3apau.

17/7

KonmponsHasa paboma Nel
«MaaHumHoe none.
JnekmpomazHUMHaAA
UHOYKUYUA».

KonebaHua v BONHbI
(17 u)

MexaHu4yecKue KonebaHus (2)

18/1

CeBoboAHblE W  BbIHYXAEHHbIE
MexaHuYeckue KonebaHus.
MaTemaTUYECKMIA MaATHUK.

19/2

JlabopamopHas paboma Ne3.
«OnpeodeneHue yCKOpPeHus
ceobodHo20 nadeHus ¢
MOMOUWLIO MAAMHUKA».

3ﬂEKmpOM02HUMHbIE




KonebaHun (6 u)

20/1

AHanorua mexay
MeXaHWUYeCKMMUK U
3/1EKTPOMArHUTHbIMM
KonebaHuaMM.

21/2

PeweHune 3aga4 Ha
XapaKTepuCTUKK
3NEeKTPOMArHUTHbIX CBOBOAHbIX
KonebaHuin,

22/3

MepemeHHbIM 3NeKTPUYECKUIA
TOK.

23/4

MNepemeHHbI 3NeKTPUYECKUIA
TOK. PewweHne 3agay.

24/5

JNeKTPOMarHuTHble KonebaHus.
PeweHwne 3a8au4.

25/6

SNEeKTPOMarHuTHble KonebaHuA.
PeweHwne 3apau.

lMpoussodcmeo, nepedaya u
ucnons3osarHue
anekmpuvecKoli aHepauu. (2 4).

26/1

TpaHcdopmaTopsl.

27/2

MpounssoAacTBO, Nepeaava u
NCNOMb30BaHMe 31eKTPUYECKon
IHEPrUun.

MexaHu4yecKue 607HbI (24).

28/1

BonHa. CBOMCTBa BOMH M
OCHOBHbIE XapaKTEPUCTUKM.

29/2

BonHa. CBOMCTBa BOMH M
OCHOBHbl€ XapaKTEPWUCTUKM.
PeweHune 3apau.

SnekmpomazHuUmMHsbie 80nHbl (5

).




30/1

OnbiTel Nepua.

31/2

OnbiTol l'epua. PeweHne 3aaay.

=

32/3

MN306peTeHne paguo A. C.
Monosbim. MNpUHUKMABI
pagnocBA3n.

33/4

MexaHunuyeckue m
3NEKTPOMArHMUTHLIE BOAHDI.
PeweHune 3apau.

34/5

KonmponbHaa paboma Ne2.
« I1eKmMpomMazHUMHsie
KOnebaHuA U 80/HbIY.

OnTtuka (22 u).

Ceemoessle 80sHbI (14 u).

35/1

BeegeHue B ONTURY.

36/2

OcCHOBHbIe 3aKOHbI
I'EOMQTpVI‘-lECKOﬁ ONTUKK

37/3

OCHOBHbIE 3aKOHbI
reomeTpu4ecKkom onTUKN.
PeweHwne 3a8au4.

38/4

/labopamopHas paboma Ne4.
«IKCrepumeHmassHoe
usmepeHue nokazamens
npenoMaeHuUs CmeKnaa».

39/5

JINH3bI.

40/6

®opmyna TOHKOW JINH3bI.

41/7

/labopamopHas paboma Ne5.
«IKcnepumeHmaribHoe
onpedeneHue onmuyeckoll cunsi
U GhOKYyCHO20 paccmoaHusA
cobuparowiell NUH3b1Y.

42/8

OnTuyeckan cuna u GpokycHoe
paccTosHue cobuparolen




NMH3bI. PeweHne 3aaay.

43/9

Aucnepcus ceeTta.

44/10

/labopamopHas paboma Neé6.
«M3mepeHue BauHbl ceemosoli
80/HbIY,

45/11

NHTepdepeHL M BONH.

46/12

Andpakuma mexaHUYeckux u
CBETOBbIX BOH. Monspusauma
ceeTa

47/13

/labopamopHasa paboma No7.
«HabnwoeHue
UHmMepgepeHyuu, Sugpakyuu u
nonapusayus ceaemanr.

48/14

KonTtponnHaas padora Ne3
«["eoMeTpuuecKkas onTHKA.

SnemeHmol meopuu
omHocumeneHocmu (4 u).

49/1

JnemeHTbl cneumanbHon
TEOPUM OTHOCUTEIBHOCTM.
MocTynatbl SMHWTEMHA.

50/2

SnemeHTbI penﬂTMBMCTCKOH
OANHaMUKWN.

51/3

OcHoBbI TeOpUK
OTHOCUTENbHOCTK. PewweHune
3a0au.

52/4

Obobuiatouee-noBTOPUTENbHOE
3aHATHE NO TEME «IIEMEHTDI
cneuunanbHol Teopumn
OTHOCUTENbHOCTMY.

HznyyeHue u cnekmpoi (4 4).

53/1

M3nydyeHue u cnektpeol. LWkana




INEeKTPOMArHUTHbIX Msnyqumﬁ.

54/2

M3nyyeHue n cnekTpsbl. PeweHne
3a0au.

55/3

/labopamopHasa paboma No8.
«HabnatodeHue crinowHo20 U
AUHellYamozo cnekmpoe».

56/4

Obobujaroujee noemopeHue no
meme «CrieKkmpebl U UsnyveHue».

KBaHTOoBaA ¢pu3uka (23
u).

Ceemoasble KeaHmMol (6 4).

57/1

3aKkoHbl poToaddeKTa.

58/2

3akoHbl poToaddeKTa. PelweHme
3agau.

59/3

®oToHbI. [MNoTe3a ae Bpoina

60/4

MpumeHeHune potoaddekTa Ha
NpPaKTUKe.

61/5

KBaHTOBbIE CBOMCTBA CBETa:
CBeTOBOE AaBneHue,
XMMUHU4ecKoe ﬂ,eﬁCTBMe cBeTa.
CBeTOBble KBAHTHI.

62/6

KoHTponbHas pabota Ne4
«3nemeHTbl CTO U KBaHTOBOM
OUINKK®.

AmomHas ¢usuka (7 u).

63/1

CtpoeHue aToma. OnbIThbl
Pesepdopaa.

64/2

KeaHTOBbIE nocTynatbl bopa.
M3nyyeHue 1 nornoLLeHWe ceeTa
aTOMOM.

65/3

KeaHTOBbIE nocTynatbl bopa.




PeweHune 3apau.

66/4 | Nasepbl.

67/5 | ATomHana ¢pu3smKa. PelmeHune
3apau.

68/6 | Obobulatole-noBTOpUTENbHOE
3aHATHe No Temam «CBeToBble
KBaHTbI», «ATOMHaA pM3nKa»,

69/7 | Pemenue 3a1a4
du3uka amomMHoz20 A0pa.
InemeHmapHsle yacmuuysi (10 4)

70/1 | dKCcnepuMMeHTaNbHblE METOAbI
perucTpaummn 3aparKeHHbIX
YacTuu.

71/2 | /labopamopHas paboma Neg.
«M3yyeHue mpekos
3apAMEHHbIX Yacmuy, no
20mosbim pomozpachuamy.

72/3 | PagMOaKTUBHOCTb.

73/4 | PagMOaKTUBHOCTb. PelleHune
3a4au.

74/5 | dHepruA cBA3WM aTOMHbIX A4ep.

75/6 | dHepruA cBA3WM aTOMHbIX A4ep.
PeweHune 3apau.

76/7 | LenHaa agepHas peaKkuua.
ATOMHAA 3NEKTPOCTAHLMA.

77/8 | NpumeHeHne GU3NKK aapa Ha
npakTuKke. buonornyeckoe
AENCTBME PaAMOAKTUBHDIX
M3NYyYEeHUIA.

78/9 | dnemeHTapHble YacTULbI

79/10 | KovmponsHaa paboma No5.

«Amom U amomHoe A0po».




3HauyeHne GU3MKK ANA Pa3BUTURA

Mupa pa3BuUTKUA
NPON3BOAMTE/NbHbIX cn
obuiectsa (1 y).

80/1 | ®usnueckas KapTUHA MUpa. 1

CTpoeHue 1 3BONIOUMA
BceneHHo# (10 u)

81/1 | HebecHas chepa. 3Be3gHoe 1
Hebo.

82/2 | 3akoHbl Kennepa. 1

83/3 | CtpoeHune ConHevHoi cuctemnbl | 1

84/4 | Cuctema 3emna — JlyHa 1

85/5 | Obwue ceegeHua o ConHue, ero | 1
MCTOYHMKHK
3HEepruun U BHyTpeHHee
CTpOeHMue.

86/6 | dusnueckas npupoaa 3sesq,. 1

87/7 | Hawa Manaktuka. 1

88/8 | MpoucxoxaeHue 1 3BoIOUUA 1
ranakTuKk. KpacHoe cmelleHue.

89/9 | CTpoeHue 1 3BoNOLMA 1
BceneHHON.

90/10 | ¥u13Hb 1 pa3ym BO BceneHHOM. 1

Ob6o6uwatowee
nosTopeHue (15 u)

91/1 | KuHemaTuKa. KnuHemaTtmka
TBEPAOro Tena.

92/2 | AMHamMMKa U CUAbI B NPUMPOAE. 1
3aKOHbI COXPaHeHUA B
MexaHWUKe.

93/3 | OCHOBbI MONEKYNAPHOM 1




dU3nKK. B3aumHble
npeBpaLeHma XNAKOCTEN 1
rasos. TeepAable Tena

94/4 | TepmoanHaMUKa.

95/5 | DnekTpocTaTuKa
MOCTOAHHBIN3INEKTPUYECKUMTOK.

96/6 | DNEKTPUYECKWUIA TOK B
pPa3nMYHbIX cpedax.

97/7 | MarHuTHOe none.
DNeKTpOMarHMTHaaA MHAYKLUKA.

98/8 | MexaHW4yecKkue BOJHbI.
DNEeKTPOMarHMTHbIE BO/HBI.

99/9 | CBeTOBble BOAHbI. INEMEHTbI
TEOPUKU OTHOCUTENIbHOCTH.
M3nyyeHue 1 cneKkTpbl

100/1 | ®u3uka aTOMHOrO fAapa

0

101/1 | UtoroBast koHTpoJIbHAsA padoTa

1 Ne6

102/1 | CtpoeHue v 3BONOLMA

2 BCENEHHOA.

OBUIEE KOJIMYECTBO

YACOB IT10 TTPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 111 YYHEHUKA

» ®dusuka, 10 xirace/ Msikuies I'. 5., byxosues b.b., Corckuii H.H. oy
penakuueii [lapdhentoeBoit H.A., AkiinonepHoe o0miecTBo «3maTenbcTBo
«IIpocsenienue»

» ®dusuka, 11 knacc/ Msakumes I'.J1., Byxosies B.B., Yapyrua B.M. nox
penakuueii [lapdhentoeBoit H.A., AkiinonepHoe o0miecTBo «3maTenbcTBo

«IIpocBewienue»

METOAUYECKHE MATEPHAJIBI IJIS YYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






