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[Iporpamma o yaeOHOMY MpeIMETY «Duznka»
(6azoBbIil  ypoBeHb) (mpeameTrHas o00nacTh «EcCTeCTBEHHO-HAydHBIE MPEAMETHI») (Ianee
COOTBETCTBEHHO - Mporpamma mo ¢usuke, (QU3MKa) BKIOYACT MOSCHUTEIbHYIO 3aIUCKY,
coJepkaHre 00y4YeHus, INTAHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS IPOTPAMMBI 110 (PHU3HKeE.

[losicuutenpHas 3amMcka OTpaXkaeT OOIIME LEeTd W 3aJauyd U3ydeHHs (U3HKH,
XapaKTEPUCTHKY TICUXOJIOTMYECKMX TPEANOCBUIOK K €ro MW3y4eHHIO OOy4YarolIMMHUCH,
MECTO B CTPYKType ydeOHOro IUIaHa, a TakkKe TMOAXOAbl K OTOOpy cojepKaHus,
K OIPEJEIICHUIO IIJIAaHUPYEMBIX PE3YJIbTATOB.

Copepxkanne  OoOydeHHUSI  pacKpblBaeT  COJAep)KaTeiabHble  JIMHUM,  KOTOpBIE
OpeUIaraloTcsi Juis 00s3aTeNbHOI0 M3YYEHHUS B KaXKJOM KJIacCe Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHUsI.

[Inanupyemble  pe3ynbTaTbl OCBOGHHUS MPOrpaMMbl 1O  (U3HMKE BKIIOYAIOT
JUYHOCTHBIC, MeETalpeIMeTHble pe3yibTaThl 3a Bech Imepuoa oOyueHus Ha YpOBHE
cpeaHero oOmero o0pa3oBaHMs, a TaKXKe NPEAMETHBIE JOCTIXKEHUS O00ydaromerocs
3a KaXKIbIi TOJ] 00yUYeHHUsI.

[TosicHuTENnPHASA 3aIUCKA.

[IporpaMmmMa 1o ¢Qusuke ©6a30BOro ypoBHS Ha YpPOBHE CpPEAHEr0o OOIIero
oOpa3oBaHus pa3pa00oTaHa Ha OCHOBE IOJIOXKEHMM M TpeOOBaHWI K pe3ysibTaTaM OCBOCHHUS
OCHOBHOI 0Opa3oBaTenbHO mporpammsel, mnpexacraBieHHbix B DPI'OC COO, a Takxke
¢ yuérom paboueil  mporpaMMmbl  BOCHUTAHHMS W  KOHIENIWU  TPENOAAaBaHUS
yuebHOoro mpenmera «@Pusuka» B 00pa3oBaTelbHBIX  OpraHmzanusx Poccuiickoi
®denepanyy, peau3youuX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copmepxanue  mporpaMMmbl 1o  (U3MKE  HampaBieHO Ha  (GOpMUPOBaHUE
€CTeCTBEHHO-HAYYHOW KapTUHBI Mupa oOyuatommxcs 10-11 xmaccoB mnpu oOydeHHH
ux @u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JESATEIBHOCTHOTO MOIXO0/A.
[Tporpamma mo ¢usuke coorBeTcTByeT TpedboBanusm @DI'OC COO x TUIaHUPYEMBIM
JUYHOCTHBIM, npeIMEeTHBIM u MeTanpeaMeTHbIM pe3ynbTaTam oOydeHus,
a TaKKe YYWUTHIBAET HEOOXOAMMOCTbh pealn3allud MEeXIPEIMETHBIX CBs3ed  (U3MKU
C €CTeCTBEHHO-HAyYHbIMHM YUEOHBIMH IpeaMeTaMu. B Hell ompenenstoTcss OCHOBHBIE €U
U3Yy4YeHUsS (U3MKU HAa YPOBHE CpEAHEro oO0Iiero oOpa3oBaHUs, IMJIAHUPYEMbIE PE3YJbTaThl
OCBOCHMSA Kypca (U3MKM: JMYHOCTHBIE, MeTalpeJMeTHble, IpeaMeTHble (Ha ©6a30BOM
YPOBHE).

ITporpamma no (pu3KKe BKIIOYAET:

[Inanupyemble pe3ynbTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM YpOBHE,
B TOM YHCJIE TIPEAMETHBIE PE3yJIbTAThI 110 T0J1aM 00YUYEHHUs;

Conepsxanne yuebHoro npeamera «dusukay mo rogam o0yueHHUs;

IIporpamma 1o Qu3uKe MOXKET OBITh HCIONB30BaHA YUYMUTENSIMHU KaK OCHOBa
JUIsL COCTaBJEHHUS CBOMX pabouux mnporpamMm. [lpm paspaborke paboueld mnporpammsl
B TEMaTMYECKOM IUIAHHUPOBAHUU JIOJDKHBI OBITh YYTEHbI BO3MOXHOCTH HCIOJIb30BAaHUS
ANEKTPOHHBIX (1 poBBHIX) 00pa3zoBaTebHBIX pecypcoB, SIBJISTFOIIUX CS
y4eOHO-METOIUUYECKUMH  MaTepuanaMu  (MyJbTUMEIUIHBIE IPOrpaMMbl, 3JEKTPOHHBIE
YU4eOHUKU U 3a/ladyHUKH, DJIEKTPOHHbIE OWOIMOTEKH, BUPTyallbHbIE J1aOOpaTOPUH, UTPOBHIE
OporpaMMbl, KOJUIEKIIMM  IM(PPOBBIX  00pa30BaTENBHBIX  PECYpCOB),  pEATU3YIOIIUMHU

JUITAKTUYCCKUC BO3MOXHOCTH I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaI_[I/IOHHI)IX TGXHOJ’IOI‘Hﬁ,
COACPIKAaHNUC KOTOPBIX COOTBETCTBYCT 3aKOHOHAATCILCTBY 00 O6p8.30BaHI/II/I. HporpaMMa 1o
(1)I/ISI/IK npeaoCTaBIACT BO3MOXHOCTb JJIA pcannsanuu

Pa3IMYHBIX METOJMYECKUX IIOJXOJ0B K OpraHu3anuu oOyueHHs (GHU3UKE NpU YCIOBUHU
COXpaHEeHMsI 0043aTeIbHOM YacTu CoAep KaHus Kypca.

®duzuka Kak Hayka O Haubosjee OOIIMX 3aKOHAaX MPHPOJBI, BBICTYMas
B KadecTBe Y4YeOHOro ImpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY
3HaHUH 00 okpyxatomeM wmupe. IIkonpHBIE Kypc GU3MKM - CHCTEMOOOpPAa3yIOMIUH
JUISl €CTECTBEHHO-HAayYHbIX YYEOHBIX IPEJAMETOB, MOCKOJIbKY (U3MYECKHE 3aKOHbBI JIEKaT



B OCHOBE TIPOIECCOB W SIBJICHHWH, M3y4aeMbIX XHUMHEH, Ouonoruei, (HU3NIeCKoi
reorpadueii u actpoHomued. lcmonp3oBaHWE ¥ AKTHBHOE MPUMEHEHHE (DU3MYECKHX
3HAaHUM ompenenseT XxapakTep M pa3BUTHE pPA3HOOOPA3HBIX TEXHOJNOTMH B  cdepe
HHEPreTUKHU, TPAHCIIOPTAa, OCBOEHUSI KOCMOCA, MOJYYEHHMs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMU
CBOMCTBAMH U JIPYTHX. N3yuenne bu3uKu BHOCHT OCHOBHOM BKJIA]1
B (opMupoBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydaromuxcs, B (OpMHpPOBAHUE
YMEHUH MpPUMEHATh HAy4YHbI METOA TIO3HAHUS IIPU BBIIOJHEHMH HMH  Y4eOHBIX
UCCIIE0BAHUMN.

B ocHoBYy Kypca (Qu3MKuM Ui YpOBHS  cpelHero oOumiero o0pa3oBaHMs
IIOJIO’KEH PSIl UIEH, KOTOphIE MO’KHO paccMaTpUBaTh KaK IPUHLHUIIBI €0 TOCTPOCHHUS.

Wpnes wnenoctHoctn. B cooTBETCTBMM €  HEM Kypec SBISETCA  JIOTMYECKH
3aBEpIIEHHBIM, OH COJEPXKUT MaTepual U3 BCEX pa3lesioB  (PHU3MKH, BKIIOYAET
KaK BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOM (DPU3HKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ HEil Marepuan Kypca (U3MKH O0BbETUHEH
BOKpYT ¢u3ndeckux teopuil. Begymum B kypce sBiserca (opMHUpOBaHHME IpPEACTaBICHUMN
0 CTPYKTYPHBIX YPOBHSIX MaT€puH, BELIECTBE U MOJIE.

Wnes rymanurapusaumu. Peamusaumss uaed  NpeanosnaraeT — MCIOJIb30BaHHE
FYMaHUTapHOTO MOTEHLHMana (PU3NYECKOW HAyKd, OCMBICICHHE CBSI3U pPa3BUTUS (U3HKHU
C pa3BuTHMeM o0mecTBa, a TaKkKe C  MHPOBO33PEHUYECKHMH, HPABCTBEHHBIMHU
Y DKOJIOTUYECKUMH MPOOIEMaMH.

Wnes npuknaaHoil HampaBieHHocTd. Kypc ¢usuku mnpesamnonaraer 3HAKOMCTBO
C IIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJIOTMUECKUX IPUIIOKEHUN HM3YyYEHHBIX TEOpHid
Y 3aKOHOB.

Wnes skosorusanuu peaau3yercs MOCPEICTBOM BBEJIEHUS 3JIEMEHTOB COAECpPKaHMUS,
HNOCBALIEHHBIX ~ HKOJIOTMYECKUM  NIpoOjeMaM  COBPEMEHHOCTH,  KOTOpbIE  CBSI3aHbI
C pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYXKIeHHs NpoOJIeM pPalruOHAIBHOTO
IPUPOONOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

Crep>KHEBBIMU  dJIEMEHTaMH Kypca (QHU3MKM Ha YypOBHE CpEAHEro oOIlero
oOpa3oBaHus  sBSIIOTCA  (pusnueckue  Teopuu  (popMHpOBaHUE — TpPEACTaBICHUMN
O CTPYKType IIOCTpOCHMSI (PU3MUECKONM TEOpHHM, POJIM (PYHAAMEHTAJIbHBIX 3aKOHOB
U TPHUHLUIIOB B COBPEMEHHBIX IPEICTABICHUSAX O MPUPOJE, TPaHHULAX HTPUMEHHMOCTH
TEOpUH, 1151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUHN U MPOLIECCOB).

CrcreMHO-1eATENIbHOCTHBIN MOJIXOJ B Kypce buzukn peanusyercs
IIPEK/IE BCETO 3a CUET OPTaHU3alMU SKCIIEPUMEHTAIBHON e TEIbHOCTH 00yJaroIuXCsl.

Jlns 6a30BOro ypoBHSI Kypca (PM3UKU - 3TO MCHOJIb30BAHUE CUCTEMBI (POHTAIBHBIX
KPaTKOBPEMEHHBIX JKCIEPUMEHTOB U JIabOpaTOpHBIX paboT, KOTOpblE B IPOrpaMMme
no @usnke OoObEOIUHEHbI B OOMMHA CIHMCOK YYEHMYECKMX IPAKTUYECKHX palorT.
Brinenenue B yka3zaHHOM TiepedHe J1a0OPAaTOPHBIX paldOT, MPOBOJUMBIX JJII KOHTPOJIS
U OIEHKHM, OCYLIECTBISETCS y4YaCTHUKaMH  00pa3oBaTelIbHOIO  Ipolecca  MCXO0Js
u3 0COOEHHOCTEM IIJIAHUPOBAHUS " OCHAILICHUS KaOuHeTa ¢buzuky.
[Tpu »TOM oOOecmeunBaeTcs OBJIAJCHUE OOYYAIOIIMMHUCS YMEHHMSIMU IMPOBOJIUTH KOCBEHHBIE
U3MEpEHUs, MCCIEI0BaHUS 3aBUCHUMOCTEN (U3NYECKUX BEJIMYMH M IOCTAHOBKY OIIBITOB
10 NIPOBEPKE MPENTIOKEHHBIX TUIIOTES.

Pemenne pacu€THBIX M KayeCTBEHHBIX 3aJad C 33JaHHOM  (U3NYEeCcKOH
MOJIEIbIO, MO3BOJIAIOIIEE IPUMEHSTh HW3YYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTHM  Kak
U3 OJHOrO pasjiena Kypca, TaK M HMHTETPUPYS 3HaHUSA W3 Pa3HBIX pa3zelioB.
Jliss KayecTBEHHBIX 3aJau NPUOPUTETOM SIBISAIOTCS 3aJaHMsl HAa OOBSCHEHHE NPOTEKAHUS
(GU3MYECKUX SBICHWA ¥ TIPOLIECCOB B OKpYXKAlOMIEH KW3HHU, TpeOyrommue BBIOOpA
¢bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu @ PI'OC COO k  MarepHalibHO-
TEXHUYECKOMY o0OecredeHuto ydeOHOro mporecca 0a30BbI ypoBeHb Kypca (U3UKU
Ha YpOBHE CpeIHEro oOIIero oO0pa30BaHMs JOJDKEH H3y4daTbCsl B YCJIOBUSAX MPEIMETHOIO



kaOuHeTa (QU3NKA WX B  YCIOBUAX  HMHTETPUPOBAHHOTO  KaOWHETAa  MPEIMETOB
€CTeCTBEHHO-Hay4yHOro  Iukia. Hammume B kabunHere  (QU3MKM ~ HEOOXOIUMOIO
nabopatopHOro 0O0OpYAOBaHUSA [UISl BBINOJIHEHHUS YKa3aHHBIX B IporpaMMe 1Mo (u3HKe
YUYEHHUECKUX MPAKTUYECKUX paOdOT U JEMOHCTPAIIMOHHOTO 000PYA0BaHHs 003aTEIbHO.

JleMoHCTpalMoHHOE o0opynoBanue dbopmupyercs B COOTBETCTBHUHU
C  TPUHIOUIOM  MHHMMAJIbHOH  JOCTaTOYHOCTH M OOECleYrBaeT  MOCTaHOBKY
MEPEYUCIICHHBIX B MporpaMMe Mo (U3MKEe KIIOYEBBIX JEMOHCTpPAIMH A HCCIEIOBaHUS
U3y4aeMbIX SIBIICGHMH ¥ TIPOLIECCOB, OMIHMPUYECKUX M (YHAAMEHTAIBHBIX 3aKOHOB,
UX TEXHUYECKHUX MPUMEHEHUH.

JlaboparopHoe  oOopymoBaHWE ISl ~ YYEHHYECKHMX  TMPAKTUYECKUX  padoT
dbopMupyercss B BHJIE€ TEMaTHYECKHMX KOMIUIEKTOB M OOECHEYMBAETCS B pacyére OIHOro
KOMILJIEKTa Ha IByX oOy4aromuxcs. TeMarnyeckue KOMILIEKTH JIA0OpaTOpHOTO

0o0OpynoBaHUSl JOJKHBI OBITh IOCTPOEHBl HAa KOMILJIEKCHOM HCIOJIb30BaHUU
AQHAJIOTOBBIX
U IUPPOBBIX NpUOOPOB, a TaKkKe KOMIIBIOTEPHBIX HM3MEPHUTEIbHBIX CHCTEM B BUJE
U (POBBIX JAOOPATOPUI.

OCHOBHBIMU 1IeNIIMU U3Y4YEeHUS (PU3UKU B 001IeM 00pa30BaHUU SBISIOTCS:

dopmMupoBaHUE UHTEpPECA U CTPEMIICHUS O0YUaAIOUINXCA K HAYUHOMY U3Y4YEHHUIO

MIPUPO/IBI, PA3BUTHE UX WHTEIJIEKTYaTbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

PazButne mpenctaBieHMl O HaydyHOM MeETOA€ TIO3HAHUS H  (HOPMUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dopMUpOBaHHME HAYYHOIO MHUPOBO33PEHUS KaK pe3ysibTaTa H3y4YE€HHUsS OCHOB
CTpOEHHS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (PM3UKU;

@®opmupoBaHuEe yMEHUH OOBSICHATH SBJICHUS C HCHOJIB30BAaHUEM (DHU3HUYECKHUX
3HAHUU U HAYYHBIX OKA3aTEJbCTB;

dopMupOBaHUE TPENCTABICHUH O ponu GU3MKKA Ui Pa3sBUTHA  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

HoctuxkeHnne d3TuX 1ened  oOecreyMBaeTcs peUIeHHEeM  CIeAYIIUX  3ajad
B TIpoliecce U3yUYeHHUs Kypca (pU3MKH Ha ypOBHE CPEIHEro 00Iero oopa3oBaHms:

[IpnoGperenne cucreMbl 3HaHMM 00 OOHMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIOYas MEXaHHUKY, MOJEKYISIpHYIO (GU3HKY, JJIEKTPOJAHUHAMUKY,
KBaHTOBYIO (PM3HKY U DJIEMEHTHI aCTPODU3UKH;

dopMupoBaHUE YMEHUH TPUMEHATH TEOPETHUECKUE 3HAaHUA JUIS OOBACHEHUS
GuU3MYECKUX  SABICHUM B TNPUPOAEC W JUIA TPUHATHAS  NPAKTHYCCKUX  PEHICHHM
B TIOBCEIHEBHOM KH3HH;

OcBoeHME CIIOCOOOB pelIeHMs] pa3IUYHbIX 3a/4ad C SBHO 3aJaHHOM (Qu3mueckon
MOJIENIBIO, 3aJlad, IOJPa3yMEBAIOIIUX CaMOCTOSTENIbHOE CO37aHue (DU3NYECKOH MOJIeNHy,
COOTBETCTBYIOLIEH YCIOBUAM 33a4H;

[Tonnmanue QU3NYECKHMX OCHOB M TMPUHIIUNIOB JEUCTBUS TEXHHUYECKHUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEY;

OBnazeHne  METOJAMM  CaMOCTOSITENIBHOTO  IJIAHUPOBAHUS W IMPOBEACHUS
bu3NYeCKUX OSKCHEPUMEHTOB, aHajdu3a W HUHTEpHIpeTanuu HHPOPMAlUH, ONpPEaeIIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3yJIbTaTa;

Cozmanue  yciaoBMM  JUIsl  pa3BUTHSL yYMEHUH  IMPOEKTHO-HCCIIEAO0BATEIbCKOM,
TBOPUYECKOH 1€ATENBHOCTH.

O6miee  yuciaO0  YacoB, PEKOMEHIOBAHHBIX Il  W3y4YeHHs]  (PU3HKU -
136 uacoB: B 10 kmacce - 68 uacoB (2 waca B Hemenmwo), B 11 kmacce - 68 wyacoB
(2 gaca B HEEIIO).

[Ipennaraemerii B mporpamme 1o  (u3uke  mepedeHb  J1aOOpaTOPHBIX
U TPaKTUYECKUX DPAOOT SBJISETCS PEKOMEIOBAaHHBIM, YUYHMTENIb J€1aeT BBIOOp MPOBEACHUS
7a0opaTOpHbIX  pabOT ¥ ONBITOB €  YY4€TOM  HHAMBHIYaJIbHBIX  OCOOCHHOCTEH
oOydJaronuxcs.



Jlrobas [Iporpamma JTOJDKHA MTOJTHOCTBIO BKJIFOYATh B celst
coJiepKaHue TaHHOW IPOTrpaMMBI 10 (pu3HKe.

B otnmenpHbix chayyasx Kypc Gu3uKd 0a30BOrO  YpOBHS MOXET H3ydaThes
B 00béMe 204 wyaca 3a aBa roma oOydeHus (3 4 B Hememo B 10 m 11 kmaccax). B stom
clly4yae yBeIMUYMBaeTcs He MeHee 4yeM 10 20 4 pe3epBHOE BpeMs, KOTOPOE HCIOJIb3YyeTCs
yuuTeNeM Ui M3YYCHHS BOIIPOCOB, TECHO CBA3aHHBIX C BBIOPAHHBIM MpodUIeM
oOydeHHs, W YyBeIMYMBaeTCid ydeOHas Harpy3ka, OTBOAMMAs Ha H3YYCHHE MEXaHHKH,
MOJICKYJISIPHOW (DU3UKK W IJIEKTPOJMHAMUKH, 33 CUET pACIIMPEHHUs YHucia J1abopaTOpHBIX
paboT HUCCIIEeNOBATENBCKOIO XapakTepa M YPOKOB pEUICHUS KaueCTBEHHBIX U PacUETHBIX
3az1ad.

Conepxkanne o0yuenus B 10 kiacce.

Pa3znen 1. ®usuka u MeToabl HAYYHOI'O [TO3HAHUS.

Oduzuka - Hayka o mpupoje. HayuHble MeTonbl MO3HAHUS OKPYKAIOLIEro MHpA.
Pouib sKciepuMeHTa 1 TEOPHH B IPOIIECCE MTO3HAHUS TPUPOIbI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (GU3MYECKUX SBJIEHUH U 1polieccoB. HaydyHble THIOTE3BI.
OusnuecKkue 3aKOHBI M TeOpuu. | paHHIBI TPUMEHHUMOCTH (HU3UYECKUX 3aKOHOB. [IpuHIUT
COOTBETCTBHUSI.

Poms u mecro ¢usmkm B popMHUpOBaHMH COBPEMEHHON HAay4YHOW KapTHHBI MHpa,
B IIPAKTHUYECKOM JESITETbHOCTH JIIO/ICH.

JleMoHcTpanuu.

AHanoroBblie 1 IU(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nen 2. Mexanuxa.

Tema 1. Kunematuka

Mexannueckoe aBuxkeHHE. OTHOCUTENBHOCTh MEXAaHMYECKOro JBMKeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocThb (CpeaHsisli CKOPOCTb, MTHOBEHHAs! CKOPOCTb) M YCKOPEHHE
MaTepuaibHOW TOYKH, UX TPOEKIUU HA OCH CHUCTeMbl koopauHaT. CroxxeHue
MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE W  paBHOYCKOpPEHHOE NpsSMOJIMHEHHOe  JBMkeHue. ['paduxu
3aBUCHUMOCTH KOODJMHAT, CKOPOCTH, YCKOpPEHHUS, IMyTH WU T[EpeMelIeHUs MaTepuaibHOu
TOYKH OT BPEMEHHU.

CBoOoaHoe majeHue. Y ckopeHrue cBOOOHOTO MaICHHS.

KpuBonuueliHoe nBuWKeHHE. JIBHKEHME MATEpUAIBHON TOYKM IO OKPYKHOCTHU
C IIOCTOSTHHOM II0 MOJYJI0 CKOPOCTBIO. YTIJIOBas CKOpPOCTb, JMHEHHas CKOpocThb. [lepnon
U yacTtoTa oOpamieHus. LleHTpocTpeMuTenbHOe YCKOpEHHe.

TexHnuyeckue ycTpoicTBa M MPAKTUYECKOE NPUMEHEHHUE: CIUIOMETp, JBHKEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

JleMoHcTpanum.

Mopnens cucreMpl OTCU€Ta, WJUIIOCTpAlUsl KHHEMAaTHMYECKHX  XapaKTEPUCTUK
JIBIDKCHHSL.

IIpeoOpa3oBanue IBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaGmtonenue  ABWKeHMs  Tena, OpOLIEHHOTO MOA  YIJIOM K  TOPHU30HTY
Y TOPU30OHTAJIBHO.

W3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

Hanpasnienue ckopocTy Mpu ABUKEHUU 10 OKPYKHOCTH.

YdeHnuueckuit 3KCIIepUMEHT, 1a00opaTopHbIe pabOThI

W3ydyeHne HepaBHOMEPHOTO JBM)KEHHUS C IEIbI0 OIpeneieHus] MIHOBEHHOU
CKOPOCTH.

HccnenoBanme  COOTHOLIEHUS ~ MEXAY  HYTSAMH,  TNPOUJIEHHBIMU  TEJIOM
3a [10CJIEJ0OBATEIbHBIE PABHBIE IPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHHUH

C HaYaJIbHOM CKOPOCTHIO, PABHOW HYIIIO.



N3ydeHue qBUKEHUS IapUKa B BI3KON HKUJIKOCTH.

W3yuenue nBU>XKEHUS Teja, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

IIpunnun ortHocutensHOocTH ['amunes. IlepBeiit 3akoH Hbrorona. MHepuumanbHbie
CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepnosuuuu cwi. Bropoit 3akon HbroTona
JUIsL MaTepUAIIbHOM TOUKH. Tpernii 3akoH HploTOHA [U1s1 MaTepralIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Bunbl Tpenus (mokos, ckojibxeHus, kadenusi). Cwia Tpenus. Cyxoe
TpeHue. Cuna TpeHMs CKOJbXEHUS U cuia TpeHus nokos. Koadduument tpenus. Cuia
COIPOTHUBIICHHUS IIPU JBUKEHUU TEJA B )KUJIKOCTH UJIU Ta3e.

[TocTynaTtenbHOE U BpallaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TeJa.

MoOMEHT cuiibl OTHOCHUTEIBHO OCH BpaieHus. Ilnedo cuibl. YciloBHs paBHOBeCHs
TBEPJIOTO TENA.

TexHudeckue ycTpouCTBa M NPAKTUYECKOE NMPUMEHEHHUE: NOAIUMITHUKH, JBUKCHHE
VCKYCCTBEHHBIX CITyTHHKOB.

JleMoHcTpanum.

SIBneHME NHEPLMH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCHUMOCTB CHIIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu ycKOPEHHOM NOIBEME U MTAJICHUM.

CpaBHeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Y4eHnueckui IKCIIEpUMEHT, JIabopaTOpHbIE PadOTHI

N3yuenue nBrxeHus: OpycKa 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanne  3aBUCUMOCTH  CHJI  YIPYTOCTH, BO3HUKAKOUIMX B  IPYKHUHE
U pEe3UHOBOM 00pa3slie, OT uxX JeGopMaruu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akOHBI COXpaHEHHSI B MEXAHUKE.

Nmnynee MaTepuanbHOM TOYKHM (Tena), CUCTEMBbl MaTepHalbHBIX ToueK. MMiynbe
CWJIIBI M M3MEHEHHE MMIIYJIbCca TeJa. 3aKOH COXPaHEHUs HuMIyibca. PeakTuBHOE
JIBUJKCHHE.

Pa6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckass oHeprus marepuasibHOM Touku. Teopema 00 H3MEHEHHH
KMHETUYECKOU DHEPIUH.

[lorenunaneHas osHeprus. lloTeHuumanbHas 3HeEprus ymnpyro aehopMHUpOBaHHON
npyxuHsbl. [loTeHnManbHas sHeprus Teaa BOIU3H MOBEPXHOCTH 3EMIIH.

[loTeHunanbHble U HEMOTEHIMAbHbIE CUibl. CBS3b pabOThl HEMOTEHIMAIbHBIX CHII
C M3MEHEHUEM MEXAHMYECKOM JHEPrMM CUCTEMBl Tell. 3aKOH COXPaHEHMsI MEXaHMYECKON
SHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOHMCTBA M IPAKTHYECKOE TNPHUMEHEHHME: BOJOMET, KONED,
IIPYKUHHBIN ITUCTOJIET, ABUKEHUE PAKET.

JleMoHcTpanum.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE ABMKEHIE.

Ilepexona moTeHIMATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

YyeHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI



N3yuenne aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHUJIBI ¢ HM3MEHEHHMEM MEXaHWYECKOM HSHEpPIruu Tela
Ha IPUMEpPE PacTSHKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Monekymnsipaas ¢pu3rka U TEPMOIMHAMHUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH.

OcCHOBHBIE NOJIOKEHUSA MOJIEKYJIIPHO-KMHETUUECKOM TEOPUU U UX OIBITHOE

obocHoBaHue. bpoyHoBckoe aBmwxkenue. Juddysus.  Xapaktep  IBMKEHUS
U B3aMMOJCHCTBMS YacTHL] BellecTBa. Monenu CTpOoeHHs Tra3oB, >KMIKOCTEM M TBEPABIX
TeJl W OOBSICHEHHE CBOMCTB BeEUIECTBA Ha OCHOBE JTHX Mojeneil. Macca u pa3mepsl
mouekyi. KonnuectBo BemectBa. [locrosiHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u €€ wusMepenue. Illkana Ttemmepartyp
Lenbcus.

Mopnens wuneanbHoro ra3za. OCHOBHOE YypaBHEHUE MOJEKYJIIPHO-KUHETHUECKON
TEOPUM MJEAIBHOr0 Tra3za. AOCONIIOTHAs TemIieparypa Kak Mepa cpelHell KHHeTHYeCKOH
SHEPruM TEIUIOBOTO JBHKeHMs wacTtul rasa. lllkama temmeparyp KenbBuna. I'azoBble
3aKOHbl.  YpaBHeHue Menzeneesa-Knaneiipona. 3akon  Jlanmprona.  M3ompouecchbl
B HJCATbHOM ra3e C IOCTOSIHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe mpeacTaBiIeHUE
U30IIPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHUYEeCKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

JlemoHcTpanuu.

OmnbITHl, JOKa3bIBAIONIME AWCKPETHOE CTPOCHUE BEHIeCTBA, (hoTOrpaduu MOJEKYI
OpPraHUYECKHUX COCTUHEHUM.

OmnpiTel 10 AU Y3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbiTa LlTepHa.

OnpIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOLY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS UI€AJIbHOTO ra3a, U30MpOLIECCHI.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE Pa0OThHI

OmnpeneneHne mMacchl BO3Jlyxa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpEeHHH 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Tra3a.

Tema 2. OcHOBBI TEPMOJMHAMUKH.

TepMonnHaMuueckass  cucreMa. BHYTpPEeHHsII  SHEpruss  TEPMOJMHAMHUYECKOU
CUCTEMBI U crocoObl e€ m3MeHeHus. KonnuecTBo TemnoTel U pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT'0 MJI€aJIbHOTO Ta3a. Bupl Tenonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINS,

u3NlyyeHue.  YJenbHas ~— TEIIOEMKOCTh  BemlecTBa.  KoIMYecTBO  TEIUIOTHI
IIpY TEIUIonepeaye.

[lonstue 06 anuabatHoM mporuecce. [lepBblil 3akoH TepMoanHaMmuku. [Ipumenenue
NEepBOTr0 3aKOHa TEPMOIMHAMHUKU K H3omporeccaM. ['paduueckas uHTeprnpeTanus padOThI
rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOJIE.

TennoBele Mammubl. [lpuHOUOB JEHCTBUS TemIOBBIX MamuH. [IpeobpazoBanus
SHEPIUU B TEIUIOBBIX MamuHax. KoadduimeHT mosje3Horo neicTBUs TEIMIOBONH MAaIlHHBL
[Mukn Kapuo u ero kod)@PUIMEHT TMOJAE3HOTO MACHCTBUA. OKOJOTUUYECKHE MPOOIEMBI
TEIJIOIHEPTETUKHU.

TexHnueckue ycTpoiicTBa M MpPAaKTHUYECKOE MPUMEHEHHE: ABUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

JleMoHcTpanum.

V3MeHeHne BHYTpPEHHEH SHEpPruu Tejla NMPH COBEPLICHUHM PAaOOThI: BBUIET HPOOKH
3 OyTBUIKM TIOJ JEHCTBHEM CKAaTOro BO3AyXa, HarpeBaHwe >¢upa B JaTYHHOHW TpyOKe



yTéM TpeHus (BUICOACMOHCTPAIIHS).

V3MeHeHne BHYTpEHHEH SHEpruH (TeMIlepaTyphbl) Teja Mpu Terionepeaaye.

OmnbIT 10 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLUIHBIM OTHUBOM).

Mogenu mnapoBoil TypOWHBI, JBUTATENss BHYTPEHHETO CrOpaHUs, pPEaKTUBHOTO
JIBUTATEIs.

YdeHn4ecKuil SKCIIEPUMEHT, JabopaTopHbIe pabOThI

N3Mepenne yienbHOM TEMIOEMKOCTH.

Tema 3. ArperaTHble cocTOsiHUS BellecTBa. Da3oBble NEPEXOIBI.

[TapooOpazoBanne u koHAeHcauus. Mcnapenue u  kuneHue. AOCOIIOTHas
U OTHOCHUTENIbHAs  BIAXHOCTb BO3Ayxa. HaceuuenHeld mnap. VYoaensHas — Temiora
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT AABJICHHUS.

Teépmoe Ttemo. Kpucrammdeckue u amopdHble Tena. AHU30TPOINUS CBOWMCTB
KPHCTaJLJIOB. Kunkue KPHUCTaJLIBL. CoBpemeHHbIE MaTepHuabl. [TnaBnenue
U KpUCTAJUIM3anus. Y IesbHas TeruioTa miasiaeHus. Cyoaumarnus.

VYpaBHeHHE TEIUIOBOIO OaaHca.

TexHuuyeckue ycTpoiicTBa U MPaKTUIECKOE NPUMEHEHUE: TUTPOMETP

U TICUXPOMETP, KAJIOPUMETP, TEXHOJOTHMHM IOJIY4YEHHUS COBPEMEHHBIX MAaTepHajoB,
B TOM YHCJI€ HAHOMaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

JlemoHcTpamuu.

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kurnenue npy NOHMKEHHOM JaBJICHHH.

Crioco0Obl U3MEPEHHS BIAKHOCTH.

HaGmtonenue  HarpeBaHMs M IUIABJIEHUS — KPHUCTANIMYECKOTO  BEILECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yyennueckui DKCIIEPUMEHT, nabopaTopHbIe paboThI
W3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DnexkrpoauHaMuka.

Tema 1. DnekTpocTaTuka.

OnexTpuzanus Ten. OJEKTpUYECKUi 3apsan. JlBa Buaa DIEKTPUUYECKHUX 3apsiioB.
[IpoBOAHMKHN, AMDIEKTPUKUA U TOJTYHPOBOJAHMKH. 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOTO
3apsja.

Bsaumopeiictue 3apsinoB. 3akoH Kynona. TodeuHblil 3nekTpuyeckui 3aps.
Onexkrpuueckoe nose. Hanpsox€HHocTh anexTpudeckoro mois. llpuHuun cynepno3unuu
AIIEKTPUYECKUX MoJIel. JIMHUN HanpsKEHHOCTH 3JEKTPUUECKOTO MOJIS.

Pabora cun anekrpoctatmuyeckoro mois. IloTeHuwman. Pa3HOCTE MOTEHIMAIIOB.
[IpoBOoAHMKM M  JUAJNEKTPUKU B  DJJIEKTpOCTaTHUYeCKOM  moje.  Jludnmexkrpuueckas
IIPOHULIAEMOCTb.

OnextpoéMkocTh. KoHzmeHcaTop.  DIeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpA.
OHeprus 3apsHyKEHHOT0 KOHJEHCAaTopa.

TexHn4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: AIEKTPOCKOIL,

AJIEKTPOMETP,  INEKTPOCTaTUYecKas  3allluTa, 3a3eMJICHHE  BJIEKTPONpHOOpOB,
KOH/JIEHCATOP,KOMMMPOBAJIBHBIN anmnapar, CTpYHHbINA IPUHTEP.

JleMoHcTpanuu.

Y CTpoUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aumopeiicTBue HadIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TMOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAau IUIACTHH,
paccTosIHUA MEXY HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.



Yyenndeckuii AKCIICPUMEHT, nabopaTopHbIE paboThl
N3Mmepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTOSHHBIA BJEKTpUYECKUM TOK. TOKM B pa3IM4HBIX Cpelax.
ONEeKTpUYECKUH TOK. YCIOBHUS CYIIECTBOBAaHUS 3JEKTPUYECKOrO0 TOKa. VcTouHMKHM
Toka. Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpspokenune. 3akon Oma i1 yyacTka LETH.

DnekTpruyeckoe CONPOTUBIICHUE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH JIxoyis-JIena. MoIHOCT 31EKTPUIECKOTO

TOKa.

DNEKTpOABMKYILAsA CUJIa M BHYTPEHHEE COINPOTUBICHUE HCTOYHHKA TOKAa. 3aKOH
Oma ju1st ToJTHOM (3aMKHYTO#) NeKTpruyeckoi nenu. Koporkoe 3ambikaHue.

DNEeKTpOHHAs NIPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTb COINPOTHUBIICHUS
METAJIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonnuku. CoOCTBEHHass M NMPUMECHAs NPOBOAMMOCTh IOJTYIPOBOJHUKOB.
CsoiictBa p-ni-nepexoja. [ToxynpoBogHUKOBBIE TPUOOPHL.

DNEeKTpUUECKUH TOK B pacTBOpax M pacijiaBax 3JEKTPOIUTOB. DIEKTPOIUTUYECKAs
Juccoruanus. DIEeKTPOIIN3.

OnexTpuueckuid TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOATEIbHBIA paspsi.
Monnus. [lnazma.

TexHuueckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHUE: aMIIepMETp, BOJBTMETP,
peocTaT, HUCTOYHUKMA TOKa, OJEKTpPOHArpeBaTelbHbIE MPUOOPHI, DSJIEKTPOOCBETUTEIHHBIC
npuOOpBl, TEPMOMETP CONPOTHBIICHHS, BaKYyMHBIA IHOMA, TEPMHUCTOPHI U (HDOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

JleMoHcTpanuu.

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LUIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, MJIOLIAAU
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMmeniaHHO€ COeIUHEHHE TPOBOHUKOB.

IIpamoe  u3MepeHue  NeKTpoABWKyIled  cwibl.  KopoTrkoe — 3amblkaHMe
raJIbBAHUYECKOTO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTb COMPOTUBIIEHUS METAJIJIOB OT TEMIIEPATypPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHO/A.

VYdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOoThI

N3ydeHne cMeIaHHOro COeJMHEHMS pE3UCTOPOB.

W3mepenue dSIeKTpOABMKYLIEM CHIIBI HCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COINPOTUBIICHUS.

Habmtonenue snexTponusa.

MexnpeaMeTHbIE CBSI3U.

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C YU4ETOM
COJIepKaTeNNbHBIX MEXKIIPEJIMETHBIX CBsSI3€l C KypcaMu MaTeMaTHKH, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Me:xnpeaMeTHbIE TOHSATHUS, CBSI3aHHBIE C M3yYE€HUEM METOJ0B HAyYHOTO IMMO3HAHUS:
sBIIEHUE, HAy4YHBIA (akT, TUmore3a, (usmdeckas BeIMUWHA, 3aKOH, TEOpHs, HaONIOJEHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Marematuka: pelieHHe CHUCTEeMbl YypaBHEHUH, InHeWHas QyHKIUSA, mapadona,
runep6ona, UX rpaukud U CBOWCTBA, TPUTOHOMETpHYECKHE (QYHKIUHU: CHHYC, KOCHHYC,
TaHI'€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKJIECTBO, BEKTOPBI
U MX MPOEKLIUU HA OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.



buonorus: Mmexanndeckoe IBMKEHUE B )KUBOU mpupoe, auddysus, ocMoc,

TEIUI0OOOMEH KHMBBIX OPraHU3MOB (BUIBI TEIUIONEpENadyr, TEIMJIOBOE pPaBHOBECHE),
SJIEKTPUYECKUE SIBICHUS B KUBOW MPUPOJIE.

XuUMHUSL: JUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb
BEIIIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, JKUAKOCTEM M Ta3o0B,
ANEKTPUYECKHE CBOMCTBA METAJIIOB, SJIEKTPOJUTHYECKAs TUCCOLIMALINS, TaJIbBAHUKA.

['eorpadus: BIaxHOCTh BO3IyXa, BETPBI, 0aPOMETpP, TEPMOMETP.

TexHosorust: mpeoOpazoBaHUE IBMKEHUN C HCIOJB30BAHUEM MEXAaHU3MOB, YYET
TPEHHS B TEXHUKE, TMOAIIMIIHUKK, WCIOJb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbca
B TEXHHUKE (pakera, BOAOMET W Jpyrue), JBHUrareilb BHYTPEHHETO CropaHus, IapoBas
TypOrHA, OBITOBOM XOJIOJWUIBHUK, KOHJMIIMOHEP, TEXHOJOTUHU TOJYyYEHUS COBPEMEHHBIX
MaTepUaJioB, B TOM YHCIIE HAHOMATEPUAIIOB, M HAHOTEXHOJOTHH, 3SJIEKTPOCTATUYECKAs
3allMTa, 3a3eMJICHHUE AJIEKTPOIPHUOOPOB, KCEPOKC, CTpYHHBII MIPUHTEP,
AJIEKTPOHArPEeBaATEIbHBIC IPUOOPHI, SEKTPOOCBETHTEIHHBIC TPHOOPHI, TAIbBAHHUKA.

Conepsxanne o0yuenus B 11 kiacce.

Paznen 4. Dnexrponunamuka.

Tema 3. MarauTtHoe noje. D1eKTPOMarHuTHAsE MHYKLHSL.

IlocTostHaBIC MarHuTEL. B3anMoieiicTBHE ITOCTOSHHBIX MAarHUTOB. MarHuTHOE

nosne. BekTop MarHUTHOM MHAYKUMU. [IpyHIMO Cyneprno3uiuy MarHUTHBIX MOJEH.
JInaun
MarHuTHOM wuHAYKUMM. KapTuHa JHMHMI MarHUTHOW HHIYKUHMHM TIOJAS  TOCTOSIHHBIX
MarHuTOB.

MarnuTHOe moje MpOBOJHMKA ¢ TOKOM. KapTuHa nMHMI HMHIYKUMM MarHUTHOTO
MOJSl JIMHHOTO MPSAMOrO IMPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOI'O NPOBOA-HUKA, KaTYIIKH
¢ TokoM. OnbIT IpcTena. BzanmoieiicTBUE MPOBOJIHUKOB C TOKOM.

Cuinia Amriepa, €€ MOJIyJIb M HalpaBIICHUE.

Cuna Jlopenua, e€ Moaynb W HampaBieHHE. J[BM)KEHUE 3apsKEHHOW YacTHUIbI
B OJIHOPOJAHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBiieHME DJIEKTPOMArHUTHOW HHAYKIUU. IIOTOK BEKTOpa MAarHUTHOW WMHAYKLUH.
DNEeKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH JIEKTPOMarHuTHOU uHaykiuu dapayes.

Buxpesoe JJIEKTPUYECKOE noJe. DNEeKTPOABUKYILAS cuia WHIYKIUU
B IPOBOJIHHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OJHOPOIHOM MarHMTHOM ITOJIE.

IIpasuio JleHua.

NHAYKTUBHOCTS. SIBnenue CaMOMWHIYKIIUH. DNEeKTPOABUKYIIAS cuia
CaMOMHIYKIUH.

DHeprusi MarHUTHOTO TOJISt KATYIIKUA C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHuyeckue yCTpOWCTBA M MNPAKTHUYECKOE NPUMEHEHHE: MOCTOSHHBIE MAarHUTBHI,
ANEKTPOMATHUTBI, JJIEKTPOABUTATEIb, YCKOPUTEIU DJIEMEHTApHBIX YacTUL, WHIAYKLIHOHHAs
I1eYb.

JleMoHcTpanuu.

OmneIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHIYKIUA MAarHUTHOTO TOJIA.

B3anmoneicTere A1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amrmepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBreHME NEKTPOMArHUTHOW UHAYKIWH.

IIpaBuio JleHna.

3aBUCHMOCTh  DJIGKTPOJBMIKYIIEH CHJIBI HWHAYKIIMA OT CKOPOCTH HM3MEHEHHS
MarHUTHOTO MOTOKA.

SIBrieHNE CAaMOMHTYKIINH.



Y4yeHn4YeCKnid SKCIIEPUMEHT, Ta00paTOPHBIE PaOOTHI.

N3y4yeHre MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

HccnenoBanue NeHCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBI€HUS 2IEKTPOMarHiTHOM NHIYKIIUH.

Pasznen 5. Konebanus 1 BOJHEL

Tema 1. Mexanu4eckue u 3J€KTPOMAarHUTHBIE KOJIEOaHMUS.

KonebarenbHas cucrema. CBoOOgHBIE MexaHWdeckue KojeOaHus. ['apMoHMueckue
konebanus. Ilepuon, wacrora, ammumutyna W ¢daza kosjeOGanuidl. I[IpyXKMHHBIA MasTHUK.
MareMaTHyecknii MasTHUK. YpaBHEHHWE TapMOHMYECKMX KoyieOanuid. [IpeBparieHue
SHEPTUU MPU TAPMOHMUYECKHUX KOJICOAHUSX.

KonebarenbHbiii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHUS B MJCAbHOM
KOJIOATEIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHWYeCKMMHU U 3JIEKTPOMArHUTHBIMHU
kosebanusamu. @opmyna TomconHa. 3akoH  COXpaHEHUS HHEPIUHM B HJCAIBHOM
KoJ1e0aTeIbHOM KOHTYpE.

IIpencraBnenne o 3aTyxawlomuX KoineOaHMAX. BbIHYyXIeHHbIE MeXaHWYecKHe
Kosiebanus1. Pesonanc. BeIHYXIEHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHusI.

Ilepemennbii TOKk. CHHYyCOMJANIBHBIM NEPEMEHHBIM TOK. MOLIHOCTH NEPEMEHHOIO
TOKa. AMIUTUTYTHOE U AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. IlpomsBoxacTBo, mnepenaua U HOTpeOIIEHUE  IEKTPUUECKON
SHEpruv. OKOJIOTMYECKHE PHUCKM IpU  IPOU3BOJACTBE AeKTpodHepruu. Kymnbrypa
MCII0JIb30BaHUs JIEKTPOIHEPTUU B IIOBCEIHEBHOM JKU3HH.

TexHudeckue ycTpoWcTBa M IPAKTHYECKOE IPUMEHEHHE: JJIEKTPUUYECKUN 3BOHOK,
TEHEpaTOp NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

JleMoHcTpanuu.

Hccnenosanue 11apameTpoB KoJsiebaTenbHOl cucTeMbl (IIPY>KUHHBIN

WM MaTeMaTU4YECKUM MasTHUK).

Habmonenue 3aTyxatoniux KojaeOaHui.

HccnenoBanue cBONCTB BIHYXK/IEHHBIX KOJeOaHUM.

Habmtonenue pezonanca.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHuUs.

OcumsuiorpaMMel  (3aBUCUMOCTH  CHJIBI  TOKa M HANpPsDKEHUsT OT  BPEMEHH)
JUTSL 3JIEKTPOMArHUTHBIX KosieOaHuM.

Pe3oHanc  mpu  1mOCIENOBAaTENbHOM  COECIMHEHUMM  PE3UCTOpa,  KaTyLIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Monens TMHUY 3IIEKTPOIIEPEIaUH.

Y4eHnueckui HIKCIIepUMEHT, J1abopaTOpHbIE pabOTHI

HccnenoBanue 3aBUCUMOCTH NEPHOAA MallbIX KoJjeOaHWH rpy3a Ha HUTH OT JUIMHBI
HUTH U Macchl Ipysa.

HccnenoBanue NEPEMEHHOTO TOKa B LENH W3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. MexaHnueckHe U JIEKTPOMArHUTHBIE BOJIHBI.

Mexanndeckne BOJHBI, yCI0BUA pacnpoctpanenus. [lepuoa. CkopocThb

pacnpocTpaHeHuss W JUIMHA BOJHBL. [lomepeuHple M NOPOAOIBHBIE  BOJIHBIL.
UnTepdepenuus
U TU(paKkIs MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBI. YCIOBHS M3IYy4YEHHUS OJIEKTPOMAarHUTHBIX  BOJIH.
B3aumHas opueHtanus BekTopoB E, B, V B asmekrpomarHuTHoM BoiHe. (CBoiicTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTpakeHHe, TpeIoMIIEHHUE, OJIpU3aus, TUPpakLus,

untepdepenus. CKOpoCTh EKTPOMAarHUTHBIX BOJIH.

[lIkana  27€KTPOMarHUTHbIX BOJH. lIpUMeHeHHEe  HIEKTPOMAarHUTHBIX  BOJH
B TEXHUKE U OBITY.



[IpuHIUIIBI paIUOCBS3U U TEICBUACHUS. Pagronokarus.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl.
TexHu4eckue ycTporucTBa U MPAKTUIECKOE MPUMEHEHHE: MY3bIKaJIbHBIE HHCTPYMEHTHI,

YIIBTPa3BYKOBas JIMarHOCTHKA B TEXHUKE u MEJUIIIHE, panap,
paauonpuéMHHEK, TEJIIEBU30D, aHTeHHa, TenedoH, CBU-neup.
JleMoHcTpauuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOA0IbHBIX BOJIH.

Konebmronieecs T€10 Kak UCTOUHUK 3BYKa.

Habumroienue otpakeHus U NpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmronenue narepdepeHunu u qupakini MEXaHHIECKUX BOJH.

3BYKOBO pe30HaHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOW M YacTOTOU
KoJie0aHui.

HccnenoBanue CBOICTB 3JIEKTPOMAarHUTHBIX BOJH: OTPaXXEHHUE, IIPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onruka.

I'eometpuueckas ontuka. [IpsMonuHeliHOe pacnpocTpaHEHHE CBETa B OJHOPOIHOM
cpene. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3obpaxkeHuit

B IUIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKkOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yroil MOIHOTO BHYTPEHHETO
OTpaKEHMUS.

Hucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue 1 pacceuBaroliue JUH3bl. ToHKass JMH3a. POKYCHOE pacCTOsHHE
U ONTUYeCcKass Ccuia TOHKOM usuH3bl. [locTpoeHne wu300paxeHWii B COOMpAIOIINX
U paccenBarolux JMH3ax. opmysia TOHKOH JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBass onrtuka. Uurepdepenius cera. KorepeHTHbIe HCTOYHUKH. Y CIOBUS
HAOMIO/IEHUsI MAaKCUMYMOB M MHUHHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTUHE OT JBYX
cuH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. [udpaxnuonHas peméTka. YciaoBue HAOMIOACHHS TIJIAaBHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHnueckue ycTpoiicTBa M NMPaKTUUYECKOE MPUMEHEHHUE: OYKH, Jyna, (oToammnapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKOI, TENeCKON, BOJOKOHHAs ONTHKA, IU(paKIMOHHAS
peméTKa, OIAPOU/I.

JleMOHCTpanuu.

[IpsimonuHeitHOe  pacnpoCTpaHEHUe, OTpaXKeHHWe U IPEJIOMIIEHHE  CBETA.
OnTuueckue mpruOOpHI.

[TonHOe BHYTpeHHEe oTpakeHne. Mojenb cBeToBo1a.

HccnenoBanue cBOMCTB N300paKeHHA B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TETECKONa.

Habmonenue nnatepdepeHInm cBera.

Hab6mronenue qudpakiuun cera.

HabmtoneHnue nucnepcuu cBeTa.

[TonydeHue cnekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOILIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmonenue nonsipusanuu cBera.

YdeHuueckuit 3KCIIepUMEHT, 1a00opaTopHbIe pabOoThI

W3mepenue nokaszarens IpeaoMIIeHUS CTEKIIA.

HccnenoBanue cBOMCTB N300paKeHHIA B JIMH3AX.



HalGmronenue qucnepcuu cBera.
Pa3nen 6. OcHOBBI crieinaabHOW TEOPUU OTHOCUTEIBHOCTH.
I'paHuubl NpPUMEHMMOCTH Kiaccudeckoil wmexaHuku. [locTynarsl crnenuanbHOM

TEOPUHM OTHOCHUTEJIBHOCTU: MHBAPHMAHTHOCTh MOAYJI CKOPOCTH CBETa B BaKyyMme, IIPUHIIWII
OTHOCHUTEJIbHOCTH DWHILITEHHA.

OTHOCUTENBHOCTD OJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl € PHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI MTOKOSI.

Pazgen 7. KBanroBas ¢usuka.

Tema 1. DieMEeHTBI KBAHTOBOM ONTUKH

®otonbl. ®opmyna Ilmanka cBs3m sHeprur (HOTOHA C €ro YacTOTOW. DHEpTHs
U UMITYJIBC (POTOHA.

OtkpbiTne u wucciuenoBanue ¢otoddpdexra. Onbitel A.I'. CroneToBa. 3aKOHBI
dorospdexra. VYpaBuenwe DOitnmrerina s pororddexra. «KpacHas — rpaHHmIa»
doTtoadpdekra.

Hasnenune ceeta. Onbitel [1.H. JIeOenenra.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHr4eCcKue yCTpOMCTBA U IPAKTUUECKOE TPUMEHEHUE: (DOTOIIEMEHT,

dboTonaTuuk, conHevyHas 6aTapesi, CBETOUO/I.

JleMoHcTpanuu.

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GoTodddekra.

CBeTOoauOI.

Conneunas 6artapest.

Tema 2. Ctpoenue aToma.

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHWI0O a  -4acTuIl.
[Tnanerapnast mozens atoMa. [loctynatsl bopa. M3nyuenue u norsiouienue GoToOHOB

P MIEPEXO0JIe aTOMa C OJIHOTO YPOBHS 3HEpPruu Ha apyroi. Bunsl ciektpos. CriekTp
YPOBHEHN HEPTUH aTOMa BOAOPOJA.

BonHoBbie cBoiicTBa wactuil. Bomabsl ge  bpoinsa.  KopnyckynspHO-BOJIHOBOM
JTyaIu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3TTyYeHHE.

TexHnyeckue yCTpoiICTBA M IPAKTUYECKOE INPUMEHEHHUE: CIIEKTPAIbHBIA aHaIu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

JleMOHCTpanuu.

Mogpens omnbita Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HabnroneHnue nuHeyaThIX CIEKTPOB U3ITyUEeHHUS.

Jlazep.

YdeHn4eckuit 3KCIIepUMEHT, J1a00opaTOpHbIe PabOTHI.

HalGmronenne nuHeHyaToro crekTpa.

Tewma 3. ATomMHOE s11pO.

OKCIepUMEHTBI,  JIOKa3bIBAIOIIME  CIIOKHOCTh  CTpoeHMsl  snupa.  OTKpeITHE
panuoakTuBHOCTU. OmnbITel  Pesepdopna 1o ompeneneHuro cocraBa  PaJHOAKTUBHOTO
u3nyyenus. CpoiictBa anbda-, Oera-, ramma-uziaydeHus. BiusHue paanMoakTUBHOCTH
HAa JKUBBIE OPTaHU3MBI.

OTtkpbiTHE poTOHA U HeilTpoHa. Hykionnas mozens siapa I'eitzenGepra-lBanenko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTpPOHHBIMH U TO3UTPOHHBIM OeTa-pacman. ['amma-uzmyudenue.
3aKOH paslOaKTUBHOTO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.



Anepubpiii peaktop. TepmosinepHsiii cuHTe3. [IpoOiaeMbl W TEPCHEKTUBBI SACPHON
HHEPTeTUKU. DKOJOTHUECKUE ACTICKTHI SAEPHON SHEPTreTUKH.

DneMeHTapHbIe YacTHIIbI. OTKPBITHE TO3UTPOHA.

MeTob1 HaOMIOACHHUS U PETUCTPAIIUH SJIE€MEHTAPHBIX YacTHII.

dyHnameHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (hM3NYeCcKOl KapTHHBI MHpA.

TexHuueckue yCTpOHCTBA W TNPaKTHUECKOE TNPUMEHEHHE: JI03UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Gomoa.

JleMoHcTpauuu.

CYETYNK MOHU3UPYIOIIUX YaCTHII.

YdeHn4ecKkuil SKCIIEpPUMEHT, Ja0opaTopHbIe pabOoThI

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM GoTorpadusim).

Paznen 8. DneMeHTHl aCTPOHOMUU B aCTPOPHU3UKH.

Otanbl pa3BUTHS acTPOHOMHH. [IpUKIagHOE M MHPOBO33PEHYECKOEC 3HAYCHUE
ACTPOHOMHHU.

Bun 3B€31H0r0 HeOa. Co3Be3nus, spKue 3BE31bI, IUTAHETHI, KX BUIAUMOC JIBHKCHHE.

ConneyHas cucrema.

Connue. ConnHeuyHast akTHUBHOCTh. Mctounuk sHepruu ConmHua u 3BE3N. 3BE3NBI,

UX OCHOBHBIE XapaKTepUCTUKH. JlHmarpamma «CHEKTpaJbHBIM KJIAaCcC - CBETHUMOCTBHY.
3BE31bI TIIABHOM IIOCIIEOBATEIBHOCTUA. 3aBUCHMOCTBh «Macca - CBETHUMOCTb» U1 3BE3]
TJIaBHOMN IIOCJIEI0BATEIbHOCTH. Buyrpennee CTPOEHHE 3BE3 L. CoBpemeHHbIE

IIPEJICTaBJICHUS O IIPOUCXO0XKIEHUH U 3Boitony CoHIa U 3BE37. OTallbl )KU3HU 3BE3N.

Mneunsiii [Iytes - Hama anakTtuka. [lonoxxenue n neuxenue Connua B ["anaktuke.
Tuns! ranaktuk. PaguoranakTuky u kBazapsl. YEpHBIE IBIPHI B AIpax IalaKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma. Pasberanue TranakTHK.
Teopus bosbuioro B3peiBa. PenukroBoe usiryueHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Yyenunueckre HaOIOIEHUS.

HaGmtoneHnss HEBOOPYKEHHBIM TIJIa30M € HUCIOJIB30BAaHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN JUIsl ONpeeNieHUs] TOJIOKEHUs] HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s CEBEpHOT0 MOIyLIapus U IPKUE 3BE3/IBI.

Hab6mronenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

O6o0m1aro1ee MOBTOPEHHUE.

Ponp Qu3uku M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLMAIIBLHOMN
U 3TUYECKON cdepax AeATeNbHOCTH YeJIOBEKa, poJib M MeCTO (M3UKM U acTPOHOMHUHU
B COBPEMEHHOI Hay4yHOM KapTHMHE MHpa, poib (GuU3NYECKO Teopurn B (HOpMHpPOBAHUU
npefcTaBieHuid o (Qusnueckod KapTUHE MHpa, MecTo (U3NYECKOH KapTHHBI MHpa
B 00LIEM psZTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

Me:xXnpeamMeTHbIE CBSI3H.

N3yuenue kypca ¢uszuku 6a30Boro ypoBHs B 11 Kilacce OCyIIECTBISIETCS C YUETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CB3€H C KypcamMM MaTeMaTUK{, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Me:xnpeaMeTHbIE MOHATHUSA, CBSI3aHHBIE C M3YYEHUEM METOJO0B HAyYHOIO IO3HAHUSA:
ABJIEHUE, HAy4yHbIA (akT, rumnoresa, (usuyeckas BeIMUYMHA, 3aKOH, TEOpHsi, HaOIIO/EHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Matemaruka: peuieHHe CHCTEMbl YpaBHEHHM, TPUTOHOMETpUYECKHE (DYHKINHU:
CUHYC, KOCHHYC, TAaHI€HC, KOTaHI€HC, OCHOBHOE TpPUIOHOMETPUYECKOE TOXKAECTBO,
BEKTOpPbl M MX TMPOEKIMM HAa OCH KOOPAMHAT, CJOXKEHHUE BEKTOPOB, IPOU3BOJIHBIE
AIIEMEHTAPHBIX (QYHKIUH, NpU3HAKKM MOJO0US TPEyrojJbHUKOB, OMNpEAETICHHE IO TN
IUIOCKUX GUryp u o0bEma Ted.

buonorusi: snekTpuueckue sSBICHUS B KHUBOW INMPHPOJE, KOJeOaTeNbHbIE JBHKEHUS
B KMBOM TIIpUpOJE, OINTHYECKHE SBJICHHWS B JKMBOM IpUpOJE, JEHWCTBHE paavaluu



HAa JKUBbBIC OPTaHU3MBI.

XUMHA: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAIH3.

I'eorpadus: MarHuTHBIE MOJIOCA 3€MIIH, 3aJ€KH MAarHUTHBIX pyad, (OTochEMKa
36MHOH MOBEPXHOCTH, IIPEIICKA3AHUE 3EMIICTPSICEHUN.

TexHonorus: JMHUM 3JIEKTpoNepeay, TeHepaTop EPEMEHHOTO TOKa,

JJIEKTPOABUIaTeNb, MHIYKIIMOHHAS [1€4b, pafap, paluoNpUEMHHUK, TEIEBU30D, aHTECHHA,
tenedon, CBU-neupb, MpoeKIIMOHHBIH armapaT, BOJIOKOHHAs ONITHKA, COTHEYHas OaTapes.

[Inanupyemble pe3yiabTaTbl OCBOCHMsS HIpOrpaMMbl 1O (U3MKE HAa YpOBHE
CpeaHero oonero 0opa3oBaHusI.

OcBoenne yweOHoro mnpeamera «®usznka» Ha YpPOBHE CpelHEro oOIIero
oOpa3oBaHusi (0a30BBIi  ypOBEHB) JIOJDKHO OOECIICUUTH  JIOCTIDKEHHE  CIEAYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U NIPEIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

JIM4HOCTHBIE ~ pe3yNbTaThl  OCBOEHMSI  y4e€OHOro npeaMeTa «Puzuka»
JOJDKHBl ~ OTpakaTb T'OTOBHOCTb U CHOCOOHOCTh OOy4aroIMXcs PYKOBOJACTBOBATHCSA
chopMUPOBAHHOM BHYTpPEHHEH MO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAIUH,
HNO3UTHUBHBIX BHYTPEHHHUX YO@XKIEHHH, COOTBETCTBYIOUIMX TPAJULHUOHHBIM ILIEHHOCTSAM
poccuiickoro oOmiecTBa, pacHIMPEHHE JKU3HEHHOTO ONbITa H  OMNbITAa JACATEIbHOCTH
B IIPOLECCE pEalln3allMd OCHOBHBIX HAIIPABJICHUN BOCIIHUTATEJIBHON [EATENbHOCTH, B TOM
YHCJIE B YaCTH!

I'PaXIaHCKOIO BOCIIUTAHMSL:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOW TO3MIMK  OOYdYaIOUIEToCs Kak AaKTHBHOTO
Y OTBETCTBEHHOI'O YJICHA POCCUICKOI0 00IECTBA;

MIPUHSTHE TpaJULIUOHHBIX 00IIIeYeTIOBEYECKIX TYMaHUCTHYECKHUX
U IEMOKPATHUYECKUX LICHHOCTEM;

TOTOBHOCTh BECTM COBMECTHYIO JESTEIBHOCTb B MHTEpEcax IPa)JaHCKOIo
o011ecTBa, yuacTBOBaTh B CAMOYIIPABICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBaTh C COLMAIBHBIMM WHCTUTYTaMH B COOTBETCTBHUH
C UX (QYHKUHUSAMHU U Ha3HAUCHHUEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOU NEATENbHOCTH;

MaTPUOTHYECKOIO BOCIIUTAHHUSA:

c(OPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE  OTHOLIEHHWE K TOCYJAapCTBEHHBIM  CHMBOJIAM,  JIOCTH)KEHHAM
POCCHUIMCKHX YYEHBIX B 001aCTU (DU3UKHU U TEXHUKE;

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTh OLICHUBATh CUTYaLUIO u IPUHUMATH OCO3HAHHBIE
pelIeHHs,  OpUEHTUPYSACh  HAa  MOpAJIbHO-HPAaBCTBEHHbIE =~ HOPMBI M IIEHHOCTH,
B TOM YHCJIE B JACSITEIBHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

ACTETUUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas OSCTETHUKY HAay4dHOTO TBOPYECTBA,
npucyuiero Gpu3nyeckon HayKe;

TPYJIOBOI'O BOCIIUTAHMUSL:

UHTEpEC K pa3IUYHbIM chepam npogeccuoHaTbHON JESTENILHOCTH,
B TOM 4YHCJI€ CBSI3aHHBIM C (U3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BHIOOD
Oyayei npodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTHh K OOpa30oBaHWI0O M CaMOOOpa30BaHUIO B 00JacTH
(bu3uKN Ha TPOTSHKEHUH BCEH JKU3HU;

HKOJIOTMYECKOT0 BOCTIUTAHUS:

c(OPMHPOBAHHOCTh JKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TIJI00aJBHOIO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;



IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUI B OKpPYXKAIOIIEH Ccpele Ha OCHOBE
3HAHUA LEeJIeH YCTOMYMBOIO Pa3BUTHs YEJI0BEUECTBA;

Pacuimpenue onbiTa AEATENBHOCTH 3KOJIOTMYECKOM HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pHu3mMKe;

LIEHHOCTU HAy4YHOTI'O [TO3HAHMUSL:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HaHHE LIEHHOCTH HAy4YyHOW JEsTEIbHOCTH, T'OTOBHOCTh B IIPOLIECCE H3YyUEHUS
(GU3MKN OCYIIECTBISITh NMPOEKTHYI0O U HCCIEIOBATENbCKYIO ESTeNbHOCTh HMHIUBUIYaTbHO
U B TpyIIIIE.

B mponecce pocTHKEHMS JIMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS IPOrpPamMMBbI
no ¢usuke IS ypoBHS  cpemHero  oOmiero  oOpazoBaHus y  OOydaromuXxcs
COBEPIICHCTBYETCS IMOLMOHANILHBIN UHTEIUIEKT, Mpenoaralomuii chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh IOHMMaThb CBOE SMOIMOHAIbHOE
COCTOSHUE, BHJIETh HAINpPaBJICHUS PA3BUTUS COOCTBEHHOW 3MOLMOHAIBHOU cdepbl, ObITH
YBEPEHHBIM B ce0e€;

CaMOpETyJIUPOBAaHUs,  BKJIIOYAIOIIEr0  CAMOKOHTpPOJb,  YMEHHUE  IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHME, CIOCOOHOCTH aJalTHPOBATHCS K 3MOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIKOYAKOWIEH CTpEMJIICHUE K JOCTH)KCHHUIO LENH
U ycliexy, ONTUMHU3M, MHULIUATUBHOCTh, YMEHHUE 1€ CTBOBATh, UCXO/S U3 CBOUX

BO3MOXKHOCTEI;

SMIATHH, BKIIOYAIONIEH CHOCOOHOCTh TMOHUMAaTh SMOIMOHAIBHOE COCTOSIHHE
NpYTuX, YYUTHIBAaTh €ro TpPU OCYHIECTBICHUU OOIICHUS, CIOCOOHOCTh K COYYBCTBHUIO
U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, POSBIIATH UHTEPEC U pa3peniaTb KOH(IUKTHI.

MertanpeamMeTHble  pe3ylbTaTbl  OCBOEHMSI  MPOTpaMMbl  CPEAHEro  OOIero
00pa30BaHUs JIOJIKHBI OTPAXKATh!

OBnazeHne yHUBEPCAIbHBIMU MO3HABATEIbHBIMU JCHCTBUSAMMU:

0a30BbI€ JTOrMYECKHE JeHCTBUSA:

CaMOCTOSITENIbHO (OPMYIMpPOBaTh W AaKTYaJIM3UPOBaTh MpoOJIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

OTIpEeEIIATh 1NN JAESITeIbHOCTH, 3a]1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTUBOPEUYMS B pPACCMATPUBAEMbIX (PU3MUECKUX
SBJICHUSX;

pa3pabarbiBaTh IUIaH pELIEHUs NpoOiaeMbl ¢ y4ETOM aHaiM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATh COOTBETCTBHE pE3YJIbTaTOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN JESTEIbHOCTH;

KOOP/JMHUPOBaTb M BBIIOJIHATH pPabOTy B YCIOBUSIX PpEAJbHOTO, BHUPTYaJIbHOTO
¥ KOMOMHHUPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

0a30BbIe UCCIIEIOBATENBCKUE JICHCTBUS:

BJIaJIETh HAy4YHOM TEpMHUHOJIOTHEH, KIIOYEBBIMU TMOHATHSIMH M  METOJaMu
¢u3nuecKoil HayKu;

BJIaJIETh HABbIKAMU Y4eOHO-HMCCIIEOBATENbCKOM W TPOEKTHOM  JesATeNIbHOCTH
B 00nactu (pU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB
pelieHus 3aaa4 (pU3nIecKoro coiep:kanus, IPUMEHEHHUIO Pa3IMYHbIX METOJ0OB ITO3HAHUS;

BIIA/IETh BUJAMH JIESATEIBHOCTH 1o MIOJTyYEHUIO HOBOTO 3HAHMUS,
€ro MHTepIpeTalnn, NpeoOpazoBaHUIO U MPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYaAIUsX,

B TOM YHMCJIE TIPU CO3JIaHUH YYEOHBIX MPOEKTOB B 00J1aCTU (DUBUKH;



BBISIBJISITh MPUYMHHO-CJICICTBEHHBIE CBSI3M U AKTyaJIUu3UpPOBaATh 3a7ady, BBIIBUTATh
TUIIOTE3y €€ pelleHusl, HAXOAUTb apryMEHThl JUIsl JOKAa3aTelbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapameTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJYUYCHHbIE B XOJ€ PEIICHUS 3a/ladyd Pe3yJbTaThl, KPUTUYECKU
OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSIX;

cTaBUTh W  (OpMyaHpOBaTh  COOCTBEHHBIE 33dadydl B  00pa30BaTeNbHOU
JESATEeTLHOCTH, B TOM YHUCIIE MPU N3yYEHUHN (HU3UKH,

JaBaTh  OLIEHKY HOBBIM  CHUTyallMsiM, OIICHUBAaTh MPUOOPETEHHBIA  OIBIT;
YMETh MIEPEHOCUTh 3HAHUSA 10 ¢busuke B MPAKTUYECKYIO 0051aCTh
KH3HEICATCILHOCTH;

YMETh WHTETPUPOBATH 3HAHUSA W3  pa3HbIX  MOPEAMETHBIX obacTei;
BBIJIBUTaTh  HOBBIE  MJIEU, Mpejiaratb  OpUTMHAJIbHBIE  TMOAXOABl M PEIICHHUS;
CTaBUTh MPOOJIEMBI U 33]1a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUS.

pabota ¢ uadopmanmeii:

BJIQJICTh  HABBIKAMHM  TOJy4YeHUS  HMHPOpMAIHMH  (PU3MYECKOTO  COICPKaHUS
W3 HCTOYHMKOB pa3HBIX THUIOB, CaMOCTOSATEIBHO OCYIIECTBJISTh IOWUCK, aHaJIH3,
CHUCTEMAaTH3aIlMI0 W  HHTEpPIpEeTaluio  WHGOpPMAIlMU  pa3IMYHBIX BUIOB H  (opm
MIPE/ICTABIICHHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(MOPMAITUH;

WCIOJIb30BaTh CPEJCTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
B peleHuu KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpPraHW3allMOHHBIX  3ajJa4
¢ coOmromeHweM  TpeOOBaHWW  APrOHOMHUKH, TEXHUKH  OC30MacHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M ATHYECKUX  HOPM, HOpPM  HHGOPMAIMOHHOMN
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUECKOTO COJEpXKaHUS B pa3IUYHBIX (opMarax ¢ Yy4ETOM
Ha3Ha4YeHWs WHDOpPMAMM W TEJICBOW ayJUTOPHH, BBIOMpas ONTUMAIBHYIO (opmy
MIPEICTABIICHUS U BU3YAIN3aLIHU.

OBnazieHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMH:

oO1IeHue:

OCYIIECTBJISATh OOIIEHWEe Ha Ypokax (PU3UKKM U BO BHE-YPOUHOU JEATEIHLHOCTH;
pacrmo3HaBaTh  MPEANOCHUIKA  KOHGIMKTHBIX  CUTyallMid W CMST4aTh  KOH(QIUKTEHI;
pa3BEPHYTO MW JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJB30BAHUEM S3BIKOBBIX
CPENCTB.

COBMECTHAs JIeATCIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHAMBUAYAIbHON pabOTHI;
BBIOMPATh TEMATUKy W METOAbl COBMECTHBIX JEHCTBUM € Yy4ETOM OOIIMX HHTEPECOB,
1 BO3MOXKHOCTEH KaXKJ0Iro 4jIeHa KOJJICKTHBA,

MIPUHUMATH 1€ COBMECTHOM JESITeIIbHOCTH, OPraHW30BBIBATH M KOOPAMHUPOBATH
JEUCTBUA MO €€ IOCTHKEHMIO: COCTABJIATH IUIAH JIEUCTBUM, PACHpPENEIATh POJU C YYETOM
MHEHUM YYaCTHHUKOB, 00CYXIaTh pe3ybTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAaueCTBO CBOETO BKJIaJa W KAXKIOTO YYaCTHHKA KOMAaHIbl B OOIIUN
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npejsiaraTh ~ HOBbIE  TPOEKTHI, OIEHUBAaTh HJE€U C TO3ULIHUU  HOBU3HHI,
OPUTMHATLHOCTH, MPAKTHYECKON 3HAYMMOCTH;

OCYUIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE MOBEJACHHE B PA3IMYHBIX CUTYalMSX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

CaMOOpTaHU3aIINS:

CaMOCTOSITENTHO OCYILECTBIATh MO3HABATEIbHYIO JESATENBHOCTh B 00JaCTH (U3UKH
¥ aCTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (OPMYITHUPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOATENIbHO COCTaBJISATh IJIAaH PEIICHHs PACUETHBIX M KAayeCTBEHHBIX 3ajady,
MJIaH BBITIOJIHEHUS TMPAKTHYECKOW pabOThl ¢ YYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX



BO3MOHOCTEW U MPENOYTEHUIM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclpsATh pPaMKU y4eOHOro ImpeAMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHHI;
JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBaTh €ro, Oparh Ha ce0s OTBETCTBEHHOCTb
3a pellIeHuE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CnocoOCTBOBaTh ()OPMUPOBAHMIO M NPOSBICHUIO 3PYyAULUU B 00j1acTu (pU3MKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb!

JaBaThb OLEHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMHU I[IO3HABATENBbHON pe(IEKCHMH KaKk OCO3HAaHUS COBEPIIAEMBIX
JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMI;

UCTOJB30BaTh TNPUEMBI pe(IEeKCHH [UIs OLEHKM CHTyalluu, BbIOOpa BEpHOTO
peleHus;

OLICHMBATh PHUCKM U CBOEBPEMEHHO IPUHUMATh PpEHIEHUs] 10 UX CHUKECHHIO;
IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB JEATEIbHOCTH.

MIPUHATHE Ce0s U APYTHUX:

IPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OIMIUOKY.

[IpenmetHbie pe3ynpTaTbl OCBOGHHS Mporpammbl 1o ¢usuke. B mpormecce
u3ydeHus Kypca Kypca ¢u3uku 06a3oBoro ypoBHs B 10 kiacce oOydaromuiicss Hay4uTCs:
JEeMOHCTPUpPOBATh HAa  MpHUMEpax poidb ©  MecTo (u3ukn B (HOPMUPOBAHHH
COBPEMEHHOM HAy4yHOW KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTHUH,
B [IPAKTUYECKOHN AESITEIbHOCTH JIIOEH;

YUUTBIBATh IPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3NUECKUX MOJIEIICH:

MaTepuaigbHas TOYKa, MHEpIHabHAs CUCTeMa OTcuéra, aOCOJIOTHO TBEPAOE TEIO,
UACANBHBIM Ta3, MOJENM CTPOEHUS Tra30B, XKHIKOCTEH M TBEPABIX TEJI, TOYEYHBIN
AIIEKTPUYECKUH 3apsi/i IPU pelieHnr GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (hu3Myeckue sBIEHUS (TpPOLECCh]) U OOBSICHATH HMX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KNHETUYECKON TEOPUHU CTPOCHUSBEILIECTBA

U DJIEKTPOJMHAMUKH: PaBHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE IBUKEHUE,
CBOOOJHOE TMaJieHue Tejd, ABW)KEHHE II0 OKpPYKHOCTH, HWHEpPLHUs, B3aWMOJEWUCTBUE Tell,
muddy3us, OpOyHOBCKOE JABMKEHHME, CTPOCHHE >KUIKOCTEH W TBEPABIX Tel, HU3MEHEHHE
oO0béMa Ted TMpH HarpeBaHWU (OXJIAXAEHHWH), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJCHCALlUA, IUIABJICHNUE, KPUCTAJUIM3ALUs, KUIIEHUE, BJIAXKHOCTb BO3/yXa, IOBBILICHHE
JABJICHUsI ra3a IMpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIy IapaMmeTrpamu
COCTOSIHUS ra3a B M30IpoLEccax, 2JIEKTPU3aLUs TEJ, B3aUMOJEHCTBUE 3aps/iOB; ONUCHIBATH
MEXaHMYECKOEe  JBUKEHHE, HCHOJb3ys  (U3MYecKue  BEIUUYMHBI:KOOpAMHATA,  IYTh,
NepeMeLIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIla, UMITYJIbC Tella, KHHETUYECKast SHEPTHS,
NOTEHLMAJIbHAsl SHEPTUsi, MeXaHuueckas padoTa, MeXaHW4ecKkass MOIIHOCTh; NMPU OMHUCAHHU
NPaBUIBHO TPAKTOBaTh (DPM3UYECKHH CMBICI MCIIOJIB3YEMbIX BEJIWYMH, MX OO0O3HAUeHUS WU
€MHMIIBI, HaXOAUTh (OPMYJIIBI, CBSI3bIBAIOUINE JAHHYIO (U3WYECKYIO BEIMYHUHY C JPYTHMMHU
BEJIMYMHAMU; ONHMCHIBATh N3yUEHHBIE TEIUIOBBIE CBONCTBA TEJI U TEIUIOBBIE SIBJICHUS, UCIIONb3YS
¢usnyeckne BETUYMHBL: JaBJIEHHWE ra3a, TeMIeparypa, CpeIHsis KUHETHYecKas >SHEeprus
XAOTUYECKOTO JIBUKEHUS MOJEKYJ, CPEOHEKBaApaTH4yHasi CKOpPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHsISI dHEprusi, padora rasza, kodQ(UIMEHT MoJIe3HOro ASHCTBHS TEIIOBOTO
JIBUTATEJIS; IPU ONTUCAHUU TPABUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICT HCTIOIb3yEMBIX BEIUYHH,
uX O00O3HAueHUs W €AMHULIbI, HAaXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTMMH BETUYMHAM; OTIUCHIBAaTh U3YUEHHBIE AIIEKTPUUECKUE CBONCTBA BEILIECTBA U
AIIEKTPUYECKUE SIBICHUS (IIPOLIECCHI), HCMOJIb3Ys (U3MUECKHE BEITUYMHBI: 3JIEKTPUUYECKHIM



3apsij, SJIEKTPUUECKOe MoJie, HAMPsHKEHHOCTD MOJIs, TOTEHIIMAN, PA3HOCTh MOTEHIIUAIOB; MPU
ONMHMCAHUW TPABUIBLHO TPAKTOBAaTh (PU3UYECKUII CMBICT HCIOJB3yeMbIX BEIWYUH, UX
0003Ha4YeHUsI ¥ €IMHUIIBI; YKA3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIUE JAHHYIO PU3NYECKYIO BETUUUHY
C JpYTMMH BEIIMYMHAMH, aHAIM3UPOBATh (U3UYECKUE IPOLECCHl M SBJICHHS, WCIONb3Ys
(bu3uYecKre 3aKOHbI U MPUHIHUIIBL: 3aKOH BcemupHoro Tsarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpPAaHEHHUS MEXaHWYECKOW OJHEPruu, 3aKOH COXPaHEHUS UMIYJIbCa, MPUHITUT
CYNEPHO3UINK CUJI, IPUHIUI PaBHONPABHS MHEPIUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-
KMHETUYECKYIO TCOPHIO CTPOSHUS BEIIECTBA, ra30BbIC 3aKOHBI, CBSI3b CPEIHEH KHHETUYECKOU
SHEPruu TEIJIOBOTO JIBIXKEHUS MOJIEKYJ € aOCOJIOTHOM TeMIlepaTypoi, MepBblil 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHHUS OJJICKTPUYECKOro 3apsaa, 3akoH Kyiona, mpu 3ToM
pa3ianyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTEMaTHYE€CKOE BBIPAKEHHE U YCIIOBHS
(rpaHHIBI, 0OJACTH) MPUMEHUMOCTH, OOBSCHATH OCHOBHBIC MPUHIMUIBI JCHCTBHS MAIIWH,
npuOOpPOB U TEXHUYECKUX YCTPOMCTB; pa3ivyaTh yCIOBHS MX 0€30IaCHOrO MCIOJIb30BAHHUS B
MMOBCEAHEBHOM XKU3HU;

BBITMIOJIHATh DKCIEPUMEHTHI MO HCCIENOBAaHUIO (U3MYECKUX SIBICHUNH U MPOIECCOB
C UCIOJB30BAHMEM TMPSIMBIX, W KOCBEHHBIX HW3MEpPEHUH, TpH 3TOM (HOPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3Y  y4eOHOro  JKCHEpUMEHTa, CcoOupaTh  YCTAHOBKY
U3 MIPEJIOKEHHOTO 000PYA0BaHHUS, IPOBOJAUTD OMBIT U ()OPMYITUPOBATH BEIBOIBI,

OCYIIECTBIATh MpPAMBIE M  KOCBEHHbIE H3MEpeHUs (UINYECKUX  BEIUYHH,
IpH OTOM BBIOWPATh ONTUMAIBHBIA CIOCOO HW3MEpPEHUS M HCIIOJIb30BaTh HW3BECTHHIC
METO/IbI OIICHKH MOTPEITHOCTEN N3MEPEHHIA;

HCCIICIOBATh 3aBHCHUMOCTH MEXIy (U3NYECKUMHU BEITUYHHAMU C HCIIOJIh30BAHUEM
OpsIMBIX U3MEPEHHM, MPU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTyYEHHOW 3aBUCUMOCTH (DU3WYECKHX BEIMYMH B BUAE TAOMMI W rpadukoB, aeiarh
BBIBO/JIBI 110 pe3yJIbTaTaM MCCIIETOBAHMS;

coOmoaTh mpaBuiia OE30MacHOTO TPyAa NpPU MPOBEICHUH HCCIEIOBAaHUA B paMKax
yueOHOr0  JKCIEepUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOW U MPOEKTHON  JeATeIbHOCTH
C MCTIOJIH30BAaHUEM H3MEPUTEIHHBIX YCTPOMCTB B Ta0OPATOPHOTO 000PYIOBAHUS;

pemars pacu€THbIE 3a7adyd C SBHO 3a/laHHON (PU3UYECKOW MOJIEbI0, HCIONb3YS
¢u3nyecKkne 3aKOHBI W TPUHIUIBI, HAa OCHOBE aHaJM3a YCIOBHUS 3a7add BBIOMPAThH
bu3NYeCKyI0 MOJeNb, BBIACNATh (U3MUECKHE BETUYMHBI M (QOPMYIbl, HEOOXOIUMBbIE
JUIsE € pelIeHHs, TPOBOJUTH PACUYETHl M OICHWBATH PEATHLHOCTH MOJYYSCHHOTO 3HAYCHUS
bu3nYECKOil BENTUYMHBL;

peliaTh KadeCTBEHHBIC 3aJadd: BBICTPAaWBATh JIOTMYECKH HEMPOTHBOPCUHBYIO
[ENOYKY pacCyXJCHUH C MCIOIb30BAHUEM HW3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH W
(bu3NYECKUX SIBICHUM;

UCIONIb30BaTh TPHU pEIIeHWH Y4eOHBIX 3a/lad COBPEMEHHbIE HMH(OPMAIIMOHHBIE
TEXHOJIOTUH JUISI TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMU WM TPEICTABICHUS yUeOHOU
U HAYYHO-TIOMYJSIpHOM  MH(OpMamuu, TONYy4YEeHHOM W3  pa3IMYHbIX HCTOYHUKOB,
KPUTHYCCKH aHATM3UPOBATH TOJTy4aeMyro HH(pOpMaIIHIo;

MPUBOJUTL TPHUMEPHl BKJIaJa POCCUUCKHX U 3apyOexHBIX y4EHBIX-(DU3HKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TCXHUKH

U TEXHOJIOTHIA;

WCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS TI0 (HU3MKe B TOBCEAHCBHOW JKU3HU
Uist  obecrieueHUsT 0€30MAacHOCTH TMpPH  OOpallleHHuH ¢ MNpudopaMu W TEXHUYECKUMU
YCTPOMCTBAMH, JUISI COXPAHEHHUS 3JI0POBbS W  COOJIIOJICHUS HOPM  DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIeH cpee;

paboTaTh B TPYyNIE C BHIMOJHCHHEM Pa3IMIHBIX COIHUAIBHBIX pOJICH, TIAHHPOBATH
paboTy TPYMIbI, palMoOHAIBHO pACHpenesaTh OO0sI3aHHOCTH M IJIAHUPOBATH JEATEIBHOCTH
B HECTAHJAPTHBIX CHUTyaIlUsAX, OICHWBATh BKJIAJ KKIOTO U3 YYACTHUKOB TPYIIIIBI
B pEIlIEHUE paccCMaTpUBaeMOi MPOOIEMBI.

[IpenMeTHbie pe3yabTaThl OCBOGHHMSI TporpamMmbel To ¢usuke. B mporecce



nU3ydeHus Kypca Kypca ¢usukm 06a3oBoro ypoBHs B 11 kjacce 0Oydaromuiicsi HAy4HUTCS:
JEMOHCTPHpPOBAaTH Ha TMpUMEpax pollb ©W  MecTo (QUu3MKu B (POPMUPOBAHUHU
COBPEMEHHOM Hay4yHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHHKU U TEXHOJOTHUH,
B MPAKTUYCCKOW JIEATEIHHOCTH JFOJCH, LEIOCTHOCTh M EIUHCTBO (PU3MYECKOW KapTHHBI
MUDA;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS H3YYCHHBIX (U3MUECKUX MOJACNEH: TOYCUHBIN
JNEKTPUYECKUN 3apsl, JIy4 CBeTa, TOYCUHBI HCTOYHUK CBETa, sJIEpHAs MOJEJb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOT'O SI7[pa MIPH PEIIeHUH GU3HUYECKUX 3a/1a4;

pacrno3HaBaTh (QU3MYECKHE SBICHUA (IIPOLECChl) M OOBSICHATH KX HAa OCHOBE
3aKOHOB  DJIGKTPOJMHAMUKH W KBAaHTOBOW (DM3HWKHU: DIEKTPUYECKas MPOBOANMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aWMOJEWCTBUE
MarHuTOB, OJJEKTPOMArHUTHAsE WHIYKIUSA, JEUCTBUE MAarHUTHOTO TMOJS HAa IPOBOJHUK
C TOKOM U JBIKYIIUHCS 3apsll, 3JIEKTPOMarHUTHbIE KOJIEOAaHUS U BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpPaXEHUE, NpeIoMIIeHHe, HHTeppepeHuns, Iupakuus
W TIOJsIpU3alivs CBeTa, Jucrepcusi cBera, (oroanekTpuueckuii 3 dekt (pororddexr),
CBETOBOE  JIABJICHME, BO3HMKHOBEHHE  JIMHEMYAaTOTO  CHEKTpa  aToMa  BOJOPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAs paAMOAKTUBHOCTb;

OMHUCHIBATh M3YyUYCHHBIE CBOMCTBA  BEHIECTBA  (DJIEKTPUUYECKHE, MAarHUTHBIC,
ONTHUYECKUE, OAJIEKTPUYECKYI0O MPOBOJAUMOCTH PA3IMYHBIX Cpel) U OJICKTPOMArHUTHBIE
ABJICHHUS (TMPOIECCHI), HCIONB3Yys (U3UYECKUE BEIUYUHBI: DJICKTPUUECKUM 3apsija, cuiia
TOKa,  JJEKTPUYECKOE  HAMNpsHKEHUE,  DJIEKTPUYECKOE  COMPOTUBJIICHHE,  Pa3HOCTh
MOTEHIIMAIOB, AJIEKTPOJBIDKYIIAs Cuiia, paboTa TOKAa, MHAYKLIMS MAarHUTHOTO TIOJISI, CHJa
Awmrmepa, cuna JlopeHna, UHAYKTUBHOCTh  KaTYIIKH, OHEPrUsl  SJICKTPUUECKOTO
W MarHUTHOTO TOJIEH, MEepUOJ M YacToTa KoJjiebaHWUW B KOJIeOATEIbHOM KOHTYpE, 3apsi U
CHIa TOKa B TPOIECCe TapMOHMYECKUX OJIIEKTPOMATHUTHBIX KoseOaHuil, ¢GoKycHoe
paccTossHMe ¥ ONTHYECKas CWia JIMH3bI, TMPH ONWCAHUU TPABWIBHO TPAKTOBAThH
(bu3nYeCKUil CMBICT HCIOJB3YEMBIX BEJIWYUH, WX OOO3HAUEHUS M EIUHHIIBI, YKa3bIBaTh
(GhOopMyJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMU BETUYMHAMU;

OMKCHIBATh M3YUEHHBIC KBAHTOBBIC SIBICHUS U MPOIECCHI, UCHONB3YS (hU3MUECKUe
BEIIMYUHBI: CKOPOCTh DJJEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETAa, SHEPIHs
U UMIOYIbC (POTOHA, MEPHUOJ MOTypaclanga, SHEPTus CBA3M ATOMHBIX SJEp, MPH OMHUCAHHUH
MPaBUJIBHO TPAKTOBATh (DU3UYECKUNM CMBICI UCIOJB3YEMBIX BEJIMYMH, WX 00O03HAYEHUS
U eIWHMIIBI, YKa3blBaTh (OPMYJbI, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO) BEIMUYUHY
C APYTHMH BEJIMYMHAMH, BBIYUCIISATH 3HAUCHUE (PU3NUECKON BETUUNHBI,

aHAM3UPOBaTh (U3NYECKUE TPOIECCHl U SBIEHHS, HCIONb3ySd (U3NYECKHE 3aKOHBI
W npuHOUINBL 3akoH Owma, 3aKOHBI TOCIEIOBATEIBHOTO U TAPAICIHHOTO COCAMHEHUS
MPOBOAHMKOB, 3akoH Jlkoyns-JIeHia, 3akoH JJIEKTPOMArHUTHOM WHAYKLHH, 3aKOH
MPSIMOJIMHEMHOTO ~ paclpOCTPAHEHHMs]  CBETA, 3aKOHBI  OTPAXKEHUs  CBETa,  3aKOHBI
MpeNoOMIIEHUsI CBeTa, ypaBHeHHWe OiHIITeHHa A  QorodPdekrra, 3aKOH COXpaHEHHS
SHEPTUM, 3aKOH COXPAHEHUSI HUMITYJIhCA, 3aKOH COXPAHEHHUs JJICKTPUUECKOTO 3apsijia, 3aKOH
COXpaHEHHsSI MacCOBOTO 4YHucla, NOCTyiaaThl bopa, 3akoH paJgMOAaKTUBHOTO pacraja,
Mpyd  DTOM  pa3iuyarh CIOBECHYIO (OpPMYIMpPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe
BBIPAKCHHE

1 ycIioBus (TpaHMIlbI, 00JIACTH) TPUMEHUMOCTH;

OTpEAETNATh, HaNpaBleHHE BEKTOpa WHAYKIIMM MArHUTHOTO TIOJs TMPOBOJHUKA
C TOKOM, ciJibl Ammiepa u cuiibl JIopeHria;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/aBaeMO€ IIJIOCKHM 3€pKajioM, TOHKOMH
JIMH30M;

BBITIONHATh DKCIEPUMEHTHI MO0 HCCIENOBAHUIO (DM3MUECKUX SIBICHUNW M TPOIECCOB
C UCTIOJIb30BAaHUEM TIPSIMBIX, U KOCBEHHBIX U3MEPEHUN: TIPU ITOM (POPMYyIUpPOBATH

npobieMy/3agadyy W THUNOTE3y Y4eOHOTO OSKCIEepUMEHTa, cOoOUpaTh YCTaHOBKY
13 MPEJJI0KEHHOTO 000PYI0BAHUS, TPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJIHI,



OCYIIECTBISTh MpSAMbIE U  KOCBEHHbIE H3MepeHus (U3MUECKUX  BEIUYHH,
OpH OSTOM BBIOWPATh ONTUMAIBHBIA CHOCOO W3MEpPEHUsT M HCIOJb30BAaTh HW3BECTHHIE
METO/IbI OIICHKU MOTPEITHOCTEN N3MEPEHHIA;

UCCIICIOBATh 3aBUCHMOCTH (PM3MYECKMX BEIMYMH C HCIIOJB30BAHUEM TIPSIMBIX
U3MEpEeHUIl: IIPU TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTATHI

MOJIYYEHHOW 3aBUCHMOCTH (PH3UYECKUX BEIIMYUH B BHJIE TAOJIHIl U TPaPHUKOB, JIEIATh
BBIBO/JIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMUS;

coOiroaTh mpaBmiia 0E€30MacHOrO TpyJa MPHU MPOBEACHUU UCCICAOBAHUN B paMKax
yu4eOHOro  JKCIEepUMEHTa, Y4eOHO-HCCIEeOBATENbCKOM U MPOEKTHOM  AESTeNbHOCTU
C UCIOJIh30BAHUEM HU3MEPUTEIHHBIX YCTPOMCTB U Ta0OPATOPHOTO O0OPYIOBAHUS;

pemate pacu€THbIE 3a7auyd C SIBHO 3a/JlaHHON (PU3MYECKOW MOJIEbl0, HCIONb3YA
¢usnyuecKkue 3aKOHbI W TPUHIUIBI, HA OCHOBE aHallM3a YCIOBHUS 3a7aud BLIOWPAThH
busznyecKkyro MoJenb, BBLACHATH (U3MUYECKHE BEIUYMHBI M (QOPMYJbl, HEOOXOIUMBIE
JUIsi € pelIeHUs, TPOBOAUTH PACUYETHl M OICHHWBATH PEATBHOCTh MOJYYECHHOTO 3HAYCHUS
bu3nyecKoil BETUYMHBL;

peliaTh KadeCTBEHHBIC 3aJadd: BBICTPAaWBATh JIOTUYECKH HETPOTHBOPCUYHUBYIO
LENOYKY pAacCyKIEHUH C HCIOJNb30BAHHEM HW3YYCHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH
1 QUBHYECKUX SIBJIICHUN;

UCIIONIb30BaTh MPU pEIIeHWH Y4YeOHBIX 3a/ad COBPEMEHHbIE HMH(OPMAIMOHHBIC
TEXHOJIOTUHM JUISI TIOMCKA, CTPYKTYPUPOBAHUWS, MHTECPIPETAIMU W TPEICTABICHUS Y4eOHOI
U HAYYHO-TIOMYJSIpHOM  MHOpManmM, TOTYyYEeHHOW W3  Pa3jIMYHBIX HCTOYHHUKOB,
KPUTHYCCKH aHATM3UPOBAThH MOTy4aeMyro HH(pOpMAIIHIO;

OOBSCHATh TMPUHIMIBI JEHCTBUS MAaIlIUH, NPHUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3IuvaTh yCIOBUS X OC30IMACHOTO MCIIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTL TPHUMEPHl BKJIaJa POCCUUCKHX U 3apyOexHBIX Y4EHBIX-(DU3HKOB
B pa3BUTHC HAYKH, B OOBSICHCHHE IPOIECCOB OKPYKAIOMIETO MHUpPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUH;

MCIOJIb30BaTh TEOPETHUCCKHUE 3HAHUS 110 (PH3UKE B TIOBCETHEBHOM JKU3HH

uis obecrieyeHUs] OE30MacCHOCTU TMPH OOpaIllEeHHH C MPUOOpaMH U TEXHHYECKUMU
YCTPOMCTBAMH, JUISI COXPAHEHHUS 3J0POBbS M  COOJIOJICHUS HOPM  DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIeH cpene;

paboTaTh B TPYyNIE C BHIMOJHCHUEM Pa3IMYHBIX COIUATBHBIX POJICH, TUIAHHPOBATH
paboTy TpyMNIbI, palMoOHAIbHO pACHpenesaTh O0SI3aHHOCTH M IJIAHUPOBATh JEATEIBHOCTH
B HECTAHJAPTHBIX CHUTYaIlUsAX, OIICHUBATh BKJAJ KaXKJIOTO W3 YYACTHUKOB TPYIIIBI
B pEIlIEHUE paccMaTpUBaeMOil MpoOIEMBI.



