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PabGouyasi nporpamma no yuyeo0Homy npeamery «@Pu3uka» (0a30Bblid YypOBEHb)
Copnep:xaHue MporpaMMbl HampaBIeHO Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTuHbl Mupa ydammxcss 10—I11 kmaccoB mpu oOydeHuu ux (u3nke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOrO noaxoaa. [IporpamMmma cOOTBETCTBYET
tpeboBanusim PI'OC COO K MIAHUPYEMBIM JUYHOCTHBIM, MPEAMETHBIM U
METaNnpeIMETHBIM pe3yjibTaTaM OOy4eHHs, a TaKXKe YYHUTHIBAET HEOOXOJIUMOCTb
peanu3aiuu MEXIPEIMETHbIX CBA3eH (DU3UKU C €CTECTBEHHO-HAYYHBIMU YYEOHBIMU
npeaMeramMu. B Hel onpenensioTcs OCHOBHBIE L€ M3y4deHUs (U3UKU HAa YpPOBHE
cpeaHero oO1iero oopa3oBaHus, MIIAHUPYEMbIEe PE3YIbTaThl OCBOCHHS Kypca (PU3UKU:
JUYHOCTHBIE, METANIpEAMETHBIE, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

O01mas xapakTepucTuKa y4e0Horo npeamera «Puzuka»

du3nka Kak Hayka O HaumOosiee OOLIMX 3aKOHAX MHPUPOJIbI, BHICTyNHasi B KayecCTBE
y4eOHOro mpeaMeTa B IIIKOJIE, BHOCUT CYILECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUU 00
okpyxatomeM wmupe. llkonpHBII Kypc GU3MKHM — CUCTEMOOOPA3YIOMUNA IS
€CTEeCTBEHHO-HAYUHbBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3UUECKUE 3aKOHBI JIeKaT B
OCHOBE TIPOIIECCOB U SIBJICHUW, H3yYaeMbIX XUMHEH, Ouonorueil, ¢Guzndeckon
reorpadueit u actpoHoMuei. Vcronap30BaHue W aKTHUBHOE MPUMEHEHHE (U3NUYECKUX
3HAHUW ONpEeAeNsIeT XapaKTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe
SHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, NOJYYECHHUS HOBBIX MATEPHUAJIOB C
3aJIaHHBIMU CBOMCTBaMH M JAp. M3ydeHue Qu3uku BHOCUT OCHOBHOWM BKIIaJl B
(dbopMupOBaHUE E€CTECTBEHHO-HAYUYHOW KapTUHBI MHUpa yyaliuxcs, B (OpMUpOBaHUE
YMEHHUI NPUMEHSATh HAYYHBIH METOJ MO3HAHUSI MPU BBIMOJHEHUH HMHU Y4eOHBIX
HCCIICIOBAHU.

B ocHoBy kypca (Gu3MKHM cpeHEd IIKOJIbI MOJIOKEH PAll HAEH, KOTOpPhIE MOXKHO
paccmaTpuBaTh KaK NIPUHLMIBI €r0 nocTpoeHus. Maea uemoctnoctu. B coorBeTcTBUN
C HEW KypC SBIISIETCA JIOTMYECKU 3aBEPLIEHHBIM, OH COAEPKUT MaTepual M3 BCEX
paznenoB GU3UKH, BKIIFOYAET KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3UKHU.
Nnes renepanuzanuu. B cooTBeTcTBUM ¢ Hel Matepuas Kypca (GU3UKH OOBEIUHEH

BOKpYr (Qusnueckux Teopuid. Benymmm B Kypce sBusiercss (HoOpMUpOBaHHE



MPEJICTABICHUIN O CTPYKTYPHBIX YPOBHSX MaTEPUU, BELIECTBE U MOJIE.

NUnes  rymanutapusanuu. E€  peammsanus  IpeamnosiaraeT  MCIOJb30BaHUE
TYMaHUTapHOTO NOTEHIMaa (PU3NUECKO HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS QU3UKH
C pa3BUTHEM OOIIECTBAa, a TaKXe C MHUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU H
AKOJIOTUYECKUMHU MPOOIEMaMH.

Unes npuxnagHoil HampaBieHHocTH. Kypc ¢u3uku mpeamnojaraeT 3HAKOMCTBO C
IIAPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTMUECKUX MPUIIOKECHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Nnes skonorusanuu peanusyercs MOCPEACTBOM BBEACHUS JIEMEHTOB COJEPKAHUSA,
MOCBSIIEHHBIX JKOJOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKU M TEXHOJOTUM, a TakKe O0OCYXKIEHHUs MpoOJieM pallMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS U SKOJIOTHYECKON O€30MaCHOCTH.

CTep>KHEBBIMU HJIEMEHTaMH Kypca (U3UKH CPEJIHEH IIKOJIbI SIBISIOTCS (PU3HUECKUE
teopun (ponu (PyHIAMEHTAIbHBIX 3aKOHOB U MPUHIUIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPUPOJE, TPAHULAX TMPUMEHHUMOCTA TEOPUH, I ONUCAHUS
€CTEeCTBEHHO-HAYUYHbIX SIBIICHUI U MPOLIECCOB).

CHUCTEeMHO-IeSITETLHOCTHBIN MOAX0A B Kypce (DU3UKHU peanu3yeTcsl Mpexke BCEro 3a
CYET OpraHu3aluy SKCIEPUMEHTABHON JeaTeIbHOCTH o0y4daromuxcs. s 6a3oBoro
ypoBHSL Kypca (U3MKM — OTO HUCIOJB30BaHUE CHUCTEMBbl (DPOHTATBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U Ja00opaTopHbIX padot. [Ipu 3ToM obecnieunBaer
Csi OBJaJeHUE OOy4YarolUMMHCS YMEHHUSIMU TMPOBOAUTH KOCBEHHBIE HW3MEPEHUS,
UCCIIEIOBAHUSI 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH U TIOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bosnbioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M KAa4YeCTBEHHBIX 3anay. [Ipu
3TOM JUIsl PAcYETHBIX 3a/1a4 MPUOPUTETOM SBIISIIOTCS 33aJa4d C SBHO 3aJaHHOU
(¢u3nyecKoil  MOJIENbI0, MO3BOJSIIOIIME MNPUMEHATh HM3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOI0 pas3felia Kypca, TaKk U UHTErPUPYS 3HAHUSA U3 Pa3HbBIX
paznenoB. /{15 Ka4eCTBEHHBIX 3a7]a4 IPUOPUTETOM SIBIIIOTCA 3aJ]aHUsI HA OOBSICHEHHE

npoTeKkanusi GU3NYECKUX SBJICHUN U MPOILIECCOB B OKPYXKAIOLIEH KU3HU, TPEeOyIOIINe



BbIOOpA PU3HUECKON MOJEIH IJI CUTYallMU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

Hean usyuenus yueoHoro npeamera «Ousuka

OCHOBHBIMHU TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

e (QopmupoBaHUE UHTEpPECA U CTPEMIICHUSI O0YUAIOIIUXCS K HAYYHOMY U3YyYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHbIX U TBOPUECKUX CLIOCOOHOCTEN;

® pa3BUTHUE MPEACTABICHUNA O HAyYHOM METOJIe MO3HaHUA U (OPMUPOBAHUE
HCCIIEIOBATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

e (QopMmHupoBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa W3YyUYEHHsS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DPU3UKH;

e (QopmupoBaHuE YMEHHI OOBSICHSATH SIBICHUSI C HCIOJIb30BaHUEM (DU3UYECKUX
3HaHUW U Hay4YHBIX JJOKA3aTEIbCTB;

e (QopMmupoBaHuE MNOpEACTABICHUNA O poiud (UKMKU I PA3BUTUS  JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTH.

JlocTr:keHue 3TUX 1eei o0ecneunBaeTcs pelieHreM CIeAYIOIINX 3a1a4:

® MpUOOpPETEHHE CUCTEMbl 3HAHUM 00 OO0IMMX (U3UYECKHX 3aKOHOMEPHOCTSX,
3aKOHAxX, TEOpHSX, BKIIOYAs  MEXaHUKY, MOJEKYJSApHYI0  (U3HUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(DU3UKHU;

e (QopMmupoBaHUE YMEHUN MPUMEHSATH TEOPETHUUYECKUE 3HAHUS IJi1 OOBSICHEHUS
(bu3NUeCKNX SBICHUM B MPUPOAC M JUIS MPUHATHS MPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KH3HH;

® OCBOEHHE CIIOCOOOB PEIICHUs PAa3TUYHBIX 33/1a4 C SBHO 3aJaHHON (PU3MYECKOM
MOJIENBIO0, 3aa4, MOJIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JjaHne (PU3NUECKOM
MOJIENH, aICKBATHOM YCIIOBUSM 3a]1auu;

® [OHMMaHUE (PU3NUYECKUX OCHOB U MPUHIIUIIOB IEUCTBUS TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPELy;

® OBJAJEHUE METOJaMH CaMOCTOATEIHHOIO IUIAHUPOBAHUS W TPOBEACHUS
(bU3UYeCKNX OKCIEPUMEHTOB, aHajlnh3a W HHTEpHpeTanuu HH(POPMAaIHH,

OmpeIeNIeHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;



® CO3JJaHME YCIOBHHM JUIi Pa3BUTUS YMEHHUN MPOEKTHO-UCCIEIOBATENBCKOM,

TBOPYECKOU JIEATEIBHOCTH.

Mecto yuyeOHOro npeamera «®Pusznka» B y4eOHOM ILIaHe

B cootBercTBHM ¢ ®T'OC COO dusuka sBusercs 0053aTeIbHBIM IPEAMETOM Ha YPOBHE
cpeaHero ooimiero oOpaszoBaHusa. JlaHHas mporpamma mOpeaycMaTpUBaeT H3Y4YCHHE
¢us3uku Ha 6a30BOM ypoBHE B 00béMe 70 4 3a nBa rojia oOydyeHus o 1 4 B Henento B

10 m 11 knaccax.

Ilnanupyemblie pe3yJbTaThl 0CBOEHHs YueOHOro npeamera «®u3nKa» Ha ypoBHe
cpeaHero oduiero oopasosanus (0a30Bblii yPOBEHb)
OcBoenne yuebHoro npeamera «dOusnka» Ha YPOBHE CpeHEro o01iero oopa3oBaHus
(6a30BBIII  ypOBEHb)  JOHKHO  oOecreumBaTh  JOCTIDKCHHE  JIMYHOCTHBIX,
MeTaIrpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
JInYHOCTHBIE Pe3yJIbTaThI
I'paxtanckoe BOCIIUTAHHUE:
e c(hopMUPOBAHHOCTH TPAXKIAHCKOW MO3HUIMH O0YYarOIIEerocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUICKOTr0 OOIIECTBA;
® TMPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKHMX  TyMAaHUCTHYCCKUX U
JEMOKPATHYECKUX IIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JIESATEIHHOCTh B HHTEpPECaX TPakTaHCKOTO
oOIecTBa, y4acTBOBAaTh B CaMOYMPABICHUH B IMKOJE M JETCKO-IOHOIIECKUX
OpraHu3aINsIX;
® yMEHHUE B3aUMOJICHCTBOBATH C COITMATBHBIMA MHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIHUSIMHY ¥ HA3HAYCHUEM;
® TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM NEITEITHHOCTH.
[TaTproTHueckoe BOCIIUTAHUE:

e cpopMUPOBAHHOCTH POCCUNCKON Ipak IaHCKOW UJIEHTUYHOCTH, MATPUOTUZMA;



IHECHHOCTHOC OTHOHICHHUC K TOCYAAapPCTBCHHBIM CHUMBOJIaM; JOCTHUKCHUSIM

POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

,HYXOBHO-HpaBCTBeHHOC BOCIIMTAHHC:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEACHUSI;
CIIOCOOHOCTh OIIEHMBAaTh CUTYallMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTU YYEHOT0;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OyAyLIETO.

DICTETUUECKOE BOCITUTAHUE:

9CTCTHYCCKOC OTHOIICHUC K MHDPY, BKIIOYAA ICTCTUKY HAYYHOI'O TBOPYCCTBA,

npucyniero Gpuznyeckoil Hayke.

TpynoBoe BociuTaHue:

HWHTEPEC K Pa3IuIHbIM cepam mpodhecCHOHATHHOU NeITeTFHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PUBHKOW M TEXHHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIA BBHIOOP
Oymytei mpoeCCuu M peaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHEI;

TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHUI0O U camMoOOpa3oBaHUIO B 00JacTH

(bU3UKKN HA TPOTSHKEHUU BCEH )KU3HU.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTh JKOJOTHYECKOM KYJIBTYpPHl, OCO3HaHUE TJI00AIBHOTO
XapakTepa SKOJOTHUECKUX PoOeM;

IJIAHUPOBAHKUE U OCYUIECTBIICHUE JACHUCTBUN B OKPYXKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJed YCTOMUYMBOTIO pa3BUTHS YEIIOBEYECTBA;

paclIMpEeHUE OMbITA AEITEIBHOCTH 3KOJIOTHYECKOW HANPABICHHOCTH HA OCHOBE

MMEIOIINXCS 3HAHUM 110 (PU3UKeE.

HGHHOCTI/I HAay4YHOTI'O ITO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKHU;

OCO3HAaHHUC ICHHOCTH H&y‘-IHOﬁ ACATCIbHOCTHU, TOTOBHOCTD B ITPOLECCC U3YUCHUS



(1)I/ISI/IKI/I OCYHICCTBJIATH TIPOCKTHYHO MW HCCICHOBATCIILCKYIO JCATCIBHOCTD

HHIWBUAYAJIbHO U B I'PYIIIIC.

B nmponuecce NOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMPOIPpaMMBbI CPCAHCTO

o011iero 00pazoBaHus Mo GU3UKe y 00yUarOIIUXCSl COBEPILICHCTBYETCS SMOIIMOHAIIbHBIN

WHTEJUICKT, MPEANnoJararoniui chopMUpPOBaAaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOMIETO0 CIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE
COCTOSIHUE, BHUJETh HANpaBJEHUS Pa3BUTUA COOCTBEHHOW HMOIMOHAIBHOMN
ctepbl, ObITh YBEPEHHBIM B Ce0€;

CaMOPETYJMPOBAHUSI, BKJIOYAIONIETO CaMOKOHTPOJb, YyMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEACHUE, CHOCOOHOCTh AaJanTUPOBATHCS K
AMOIMOHATLHBIM U3MEHEHUSM U TIPOSIBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBAIlUM, BKIIOYAIONICH CTPEMIICHHE K JOCTHXKEHUIO LIEeNIU U
yCIexy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, UCXOMSI U3 CBOUX
BO3MOKHOCTEH;

AMIIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSTHUE
IPYTUX, YYUTHIBaThb €r0 MPH OCYIIECTBICHUHM OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHUIO U COTIEPEKUBAHHUIO;

COIIMATIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh BHICTPAUBATh OTHOIIEHUS C

JIPYTUMH JIIOABMU, 3a00TUTHCS, TPOSIBISATH UHTEPEC U pa3peniaTb KOHMIUKTHI.

MeTanpenMeTHme pe3yabTaThbl

baszosvie nocuueckue oeiicmeusi:

CaMOCTOATENbHO  (OpMyNIHpOBaTH M aKTyalUM3HpOBaTh  IpoOseMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN JAESITEIbHOCTH, 3a7aBaTh IIApaMETPbl M KPUTEPUH HX
JOCTHKECHUS;

BBISIBJISITh 3AKOHOMEPHOCTH U MPOTUBOPEYMS B paCCMAaTPUBAEMBIX (PU3NYECKHUX
SABJICHUSX;

pa3palaTbiBaTh IUIAH PEIICHUS MPOOJIEMBbI C YU4E€TOM aHaIM3a HMEIOLUXCS



MAaTCPUAJIBHBIX U HEMATCPHUAJIbHBIX PCCYPCOB,

BHOCUTb KOPPCKTUBLI B ACATCIBbHOCTL, OLICHHUBATH COOTBCTCTBHUC PE3YJILTATOB

OejsiM, OOCHHUBAThL PUCKHU HOCHCI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJAMHUPOBATH U BBIMOJHSITH PA0OTY B YCIOBUSIX PEaIbHOTO, BUPTYAJILHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BHUBaTh KPCATUBHOC MBIIIJIICHUC IIPHU PCHICHUH )KU3HCHHBIX HpO6HeM.

basosvie uccieoosamenvckue oeticmsust:

BJIQJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMU TMOHSATUAMH U METOAaMU
(bu3nYecKoil HayKH;

BJIQJIETh HABBIKAMH YYEOHO-HUCCIEA0BATEIbCKOM M MPOEKTHON NEATEIbHOCTH B
o0nacTu (pU3MKH; CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIIEHOMY MOUCKY
METO/IOB pEIIeHMs 3aa4 (PU3NYECKOro COAEepKaHUs, IPUMEHEHUIO Pa3InYHBIX
METO/I0B ITO3HAHMS;

BJIAJAETh BUJAMU JIE€ATEIBHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpHpPETaLNH, NPeoOpa3oBaHUI0 M NPUMEHEHUI0 B PA3JIUYHBIX Y4e€OHBIX
CUTyalusaX, B TOM YUCJIE IPU CO3JJaHUU YUECOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;
BBIABJISITh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M UM aKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pEIIeHUs, HaXOAUTh apryMEHTHI ISl I0Ka3aTelbCTBa
CBOUX yTBEPXKIACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;
aHAIM3UPOBATh MOJYYEHHBIE B X0JI€ PEUICHUS 3aa4l Pe3yJIbTaThl, KpUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;
CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 00Opa3oBaTEIbHOMN
NESATENbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

yMETh MEPEHOCUTh 3HAaHMS 1O (U3HKE B IMPAKTUYECKYI0 00JIacTh
KU3ZHENIEATEITbHOCTH;

yMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIABUI'aTb HOBBIC HJACH, IPCAIaraTb OPHUIMHAJIBHBIC IMOAXOAbl M PCHICHUA,



CTaBHUTb HpO6H€MBI M 3a/1a4M, OJOITYCKAarOIIMe aJIbTCPHATUBHBIC PCIHICHMA.

Paboma c unghopmayueii:

¢ BJIAACTb HABBIKAMH IIOJYUYCHUSA I/IH(I)OpMaI_II/II/I (1)H3H‘-I€CKOFO COACPKAHUA U3

HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH IMOWCK, aHAU3,
CHUCTEMATH3aIMI0 U MHTSPIPETAINI0 HHPOPMAIUN Pa3IudHbIX BHJIOB U (HOpPM
IIPECTABIICHHS;

OIICHUBATh JTOCTOBEPHOCTHh HH(GOPMAIIHH;

HCITOJIB30BATh CPEICTBA HHPOPMAIIMOHHBIX I KOMMYHHKAITMOHHBIX TEXHOJIOTHUN
B PCIICHWHA KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C
coOMmoIecHueM TpeOOBaHUM IPTOHOMHKH, TEXHHUKH O€30MaCHOCTH, THTHEHBI,
pecypcocOepexeHus, MPaBOBbIX U ITUYECKUX HOPM, HOPM HHGOPMAITMOHHON
0e30IMacHOCTH;

CO37aBaTh TEKCTHI (DU3UIECKOTO COACPIKAHUS B PA3IMUHBIX opMaTax ¢ yuéTom
Ha3HauYeHUS WHGOPMAIIMU W TEJIEBOM ayIUTOPUU, BBIOWpass ONTUMAJILHYIO

dbopmy npencTaBiIeHUs U BU3yaIu3aluu.

YHMGQPCCUZbele KOMMYHUKAMUBHbLE Oeticmeus:

OO0wieHue:

OCYILIECTBJISITH OOIIIEHUE HA ypOKaxX PU3HKU U BO BHEYPOUHOU JAESATEILHOCTH;
pacro3HaBaTh MPENOChUIKA KOHPIUKTHBIX CUTYyalluid U CMSITYaTh KOH(MIUKTHI,

paSBépHYTO N JIOTUYHO MH3JIaraTb CBOKO TOYKY 3pCHHUA C HCIIOJIb30BAHUCM

SA3BIKOBBIX CPCACTB.

CoBMecTHAd NeATEIILHOCTD:

MOHUMATh ¥ HCIOIH30BaTh MPEHMYIIECTBA KOMAaHIHONW W WHIWBUIYATBHON
padoThI;

BBEIOMPATh TEMATHUKy W METOABl COBMECTHBIX JCHCTBUH, C y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WIieHA KOJUICKTUBA;

NpUHUMAThL  IIETH  COBMECTHOW  JCSATENBHOCTH, OpPraHU30BBIBATH U

KOOPJAMHHUPOBATH JIEHUCTBUS MO €€ NOCTHXKEHHIO: COCTABJIATh IUIAH JICMCTBUM,



pacrpenensTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXXIaTh pPe3yJbTaThl
COBMECTHOU pabOTHI;

OIICHUBATh Kau€CTBO CBOETO BKJIaJa M KaXXJOTO y4aCTHUKA KOMaHJbI B OOIIHIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejuiaratb HOBBIE MPOEKTHI, OIEHHUBAaTh WJAEH C TO3UIMU HOBU3HBI,
OPUTHHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTHUBHOE CTPATETMUYECKOE TOBEJAEHHWE B  PA3JIMYHBIX

CUTyalusax, MpoABJIATh TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIITHMATHUBHBIM.

YHusepcanvnvie pecynisamusnvie oelicmaust

Camoopranuzanmusi:

CaMOCTOSITETIbHO OCYILIECTBIISITh IMO3HABATENIbHYIO JNESITEIBHOCTh B 00JacTU
(U3UKM U aCTPOHOMHUHU, BBISBISATH NPOOJEMBI, CTaBUTh U (OPMYIHUPOBATH
cOoOCTBEHHEIC 3a/a4H;

CaMOCTOSITETILHO COCTAaBJIATH IUIAH PEILICHHS paCUETHBIX U KQUECTBEHHBIX 3aj1ad,
IJIaH BBITIOJTHEHUS MPAKTUYECKOU padOThl ¢ Y4ETOM HMMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIA;

JaBaTh OTICHKY HOBBIM CHUTYAITUsIM;

pacuupsiTh paMKu y4eOHOro mpeMeTa Ha OCHOBE JIMYHBIX MPEANIOUYTCHUMH;
JenaTh OCO3HAHHBIM BBIOOp, AapryMeHTUpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 34 PEIIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh ()OPMUPOBAHUIO U MIPOSIBJICHUIO SPYAUIIMHU B 00J1acTH (DU3UKH,

MOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHbBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTyallUAM, BHOCHUTL KOPPCKTHUBLBI B ACATCIBHOCTD,
OICHHUBATb COOTBCTCTBUC PCIYJILTATOB LCIISAM,
BJIaACTh HaBbIKAMHU MMO3HABAaTEIbHOM pe(l)J'IeKCI/II/I KaK OCO3HaHMA COBCPIIACMBIX

I[efICTBHP’I N  MBICIIUTCIBHBIX IIPONECCOB, HUX PCIYJIbTATOB U OCHOBaHHﬁ;



UCIIOJB30BaTh MPUEMBI pedIeKCUU JIS OLEHKH CUTyallud, BbIOOpa BEPHOTO
pelIeHus;
YMEThb OLCHMBAaTh PHUCKM M CBOEBPEMEHHO NPUHHUMATHh PEUIEHUA MO HX

CHIKEHHIO;

IIPpUHUMATb MOTHUBBI W APrymMCeHTbI JPYIUX TIIPpHU aHAJIHU3C PE3YyJIbTATOB

NESATEeIbHOCTH.
[Ipunstue ceds u Apyrux:
MPUHUMATH Ce0sl, TOHUMAas CBOM HEAOCTATKU U JOCTOMHCTBA,

INPpUHUMATb MOTHUBBI W APryMCHTbI JPYIUX TIIPHU aHAJIHU3C PE3YyJIbTATOB

ACATCIIBHOCTH,

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

Hpez{MeTHme pe3yabTaThl

10 knacc

B npouecce nzydyenus kypca gusnku 6a30Boro ypoBHs B 10 kiacce yUeHUK HAYyUUTCS:

JEMOHCTPUPOBATh Ha MIpUMEpax pojib U MecTo (U3uKu B (HOPMUPOBAHUU
COBPEMEHHOW HAYyYHON KAPTHUHBI MUpPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOHN JIEATECIIbHOCTH JIIOJICH;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS HU3YUYEHHBIX (U3UYECKUX MOJETeH:
MaTepualibHas TOYKa, MHEpIMalbHAs CUCTEeMa OTCuéra, aOCOIIOTHO TBEPJOE
TEJIO, UACAJbHBIA Ta3; MOJEIN CTPOCHUS Ta30B, KUJIKOCTEW W TBEPIBIX TEl,
TOYEUHBIN SNEKTPUUECKUN 3apsij] NpU pelieHn GU3NIeCKUX 3a/1ad4;
pacrio3HaBath (U3MUYECKUe SIBICHUS (TIPOLIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BENIECTBA U
AJEKTPOJAMHAMHUKH: PAaBHOMEPHOE UM PABHOYCKOPEHHOE MPSMOJHUHENHOE
JIBUKEHUE, CBOOOJHOE TMaJEHUE Tel, ABMXKEHHE IO OKPYXHOCTH, HHEPIUS,
B3auMoJielicTBue Ted; aud@ys3us, OpOYHOBCKOE [IBI)KEHUE, CTPOCHUE
KUJIKOCTEM W TBEPABIX TeJ, H3MEHEHHEe OoO0bEéMa Tel IMpU HarpeBaHUuU

(OXJ'IEDKI[CHI/II/I), TCIIJIOBOC PABHOBECHUC, MCIIAPCHHC, KOHACHCAIWA, IIJIABJICHUC,



KpUCTAJUTA3aIUs, KUTICHUE, BIaXKHOCTh BO3]/1yXa, OBBIIIIEHUE 1aBJICHUS ra3a npu
€ro HarpeBaHUHU B 3aKPBITOM COCY/I€, CBSI3b MEXIy MapaMeTpaMu COCTOSIHUS ra3a
B M3OMpolieccax; dMEKTpU3alusl Tell, B3auMOJEHCTBUE 3apsI0B, MIEKTpUUYECKas
MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE IEMCTBUS TOKA;
OMUCHIBATh MEXAHWYECKOE JBIKEHHUE, HCIONB3Yys (PU3nueckue BEIUYUHBI:
KOOpJIMHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUIa,
UMITYJIbC T€JIa, KHHETUYECKAasi HEPTUsl, OTCHIINATbHAS SHEPTUsl, MEXaHU4YeCcKas
paboTa, MEXaHMYECKass MOIIHOCTb, MPU OMUCAHUM TMPABWIHHO TPAKTOBATH
(U3UYECKUil CMBICT HUCIIOIb3YEMbIX BEIWYMH, UX OOO3HAUYEHUS U E€IUHUIIBI,
HaxOoAUTh (OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (DU3NUYECKYIO BETUUUHY C IPYTUMU
BEJIMYMHAMU;

OMUCHIBATh N3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEIJIOBBIE SIBIICHUS, UCTIOIB3YSI
(dbu3myecKkre BENIMYMHBI: JaBICHUE ra3a, TeMIlepaTypa, CpeaHsis KMHETHYECKas
AHEPrusl XaOTUYECKOTO JBUKEHUS MOJEKYJ, CpeIHEKBaJpaTU4yHas CKOPOCThb
MOJEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsSsI »JHeEprusi, paboTa Trasa,
KO3(PGUIIMEHT TMOJE3HOr0 NAEUCTBUS TEIJIOBOIO JBUTATENS, IMPHU OMHCAHUU
MPAaBWIBHO TPaKTOBaTh (PU3MYECKUM CMBICT MCIOJIB3YEMbIX BEIUYUH, HX
0003HaYeHUsI W EJUHUIIBI, HAXOJIUTh (QOPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMHUCHIBATh H3YUYCHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA, JJICKTPUUYECKHE
gaBJeHUsl (MpPOLECcChl) U IIEKTPUUYECKYIO0 MPOBOJUMOCTh PA3JIUYHBIX CpE,
UCIIOJB3Ys (PU3NUECKUE BETUUUHBI: SJIEKTPUUECKUH 3apsi/l, SIEKTPUUECKOE MOJIE,
HaNpsoKEHHOCTh  TOJIS,, TMOTEHIMAN, Pa3HOCTh MOTEHIUANIOB, CHJIA TOKa,
ANEKTPUUYECKOE HaIpsLKeHUE, dJeKTpuueckoe comnpotusienue, DJIC, pabota
TOKa;

MpU ONUCAHUM TPABUIBHO TPAKTOBaTh (DU3UUYECKUN CMBICIT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHHS U €IUHUIIBI;, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEIMUYUHY C IPYTUMU BETMYNHAMU;

AHAJIM3HUPOBATH (bHSquCKHC MMpoueCChbl M SBJICHUS, HCIIOJIb3Yys (bHBquCKI/Ie



3aKOHBl W MPUHIMIIBL: 3aKOH BceMUpHOro Tsrore- Hud, [, II m III 3axkonsr
HproToHa, 3aKOH COXpaHEHUsS MEXaHUYECKOW HHEPTHH, 3aKOH COXpPaHEHUs
UMITYJIbCA, IPUHIUIT CYTIEPIIO3UIIMN CUIT, TPUHIUII pABHONIPaBUS MHEPIIUATbHBIX
CUCTEM OTCU€Ta; MOJICKYJISIPHO-KUHETUUYECKYI0 TEOPHUI0 CTPOCHHS BEIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEIHEN KMHETHUUECKON PHEPTUM TEIUIOBOTO JIBHXKEHUS
MOJIEKYJ C a0COJIFOTHOM TEMII€ paTypoil, MePBhI 3aKOH TEPMOJIUHAMUKH; 3aKOH
COXpaHEHMS SJIEKTpUYEeCKOro 3apsana, 3akoH Kyiona, 3akoH Owma, 3aKOHBI
MOCJEAOBATEILHOTO W TApaUIeIbHOTO COEIUHEHUSI MPOBOJAHUKOB, 3aKOH
Jlxxoyns—IJleHna; npu 3ToM pa3iaudaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0
MaTeMaTUYECKOE BBIPAXKEHHUE U YCIOBUS (TpaHULIbl, 00JaCTH) IPUMEHUMOCTH;
OOBSICHSIT OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, MPUOOPOB U TEXHUUECKUX
YCTpPOMCTB; pa3nuyaTh YCIOBHS HUX O€30MAaCHOrO0  HUCIOJL30BaHUA B
MMOBCEIHEBHOM KH3HH;

BBITIOHATh JKCIEPUMEHTHI MO HCCIENOBAHUIO0 (U3UYECKUX SIBICHUU U
MPOIIECCOB, C MCIOJIH30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUM: MPU STOM
dbopmynupoBath MpodlieMy/3aadyy W TUIOTE3y YYEOHOro SKCIEPUMEHTA;
coOHMpaTh YCTAaHOBKY U3 MPEMJIOAKEHHOrO0 O00OpYyJOBaHUS;, MPOBOJUTH OMBIT U
(bopMyIHpOBaTH BHIBOBI,

OCYILECTBJISITh MPSAMBIE U KOCBEHHbIE M3MEpEHUs] (PU3NUYECKUX BEIUYUH; MPU
ATOM BBIOMpATh ONTUMAJIBHBIN CIIOCOO M3MEPEHHUS] U UCIOIb30BaTh U3BECTHbBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3HMYECKHMMHU  BEIMYMHAMU  C
WCIIOJB30BaHUEM MPSMBIX W3MEPEHUMN: MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpOBaTh PE3yJbTAThl MOJYUYEHHONW 3aBUCUMOCTH (PU3MYECKUX BEJIUYHH B
BHJIe TaONUIl U rpadMKOB, AEJIaTh BHIBOABI 10 PE3YIbTaTaM HCCIIEIOBAHUS;
coOoaTh MpaBuiia 0€30MacHOrO TpyJa IMPU MPOBEICHUH HUCCIEAOBAHUM B
paMKax y4eOHOro SKCIEpPUMEHTa, y4eOHO-UCCIENOBATENbCKON U MPOEKTHOU
JEATENbHOCTH C UCTI0JIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U 1a00PaTOPHOTO

o0opynoBaHus;



® pemaTh pacu€THHIC 33J]a4U C SIBHO 3aJaHHON (PU3MUECKON MOJEIbI0, UCIIONb3YS
(du3nyeckre 3aKOHbI W TPUHLMUIBI, HAa OCHOBE aHallU3a YCJIOBUS 3aJadyu
BBIOMpaTh PU3NUECKYIO MOJIETb, BHIJCTATh (PU3HMUECKUE BETUYUHBI U (hOPMYIIbI,
HEOOXOIUMbIE JJIsl €€ PelIeHUs, TPOBOJAUTH PACUEThl U OIEHUBATh PEATBLHOCTh
MOJIY4YE€HHOT0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

e pelaTh KaueCTBEHHbBIE 3aJlaud: BBICTPAUBATh JIOTMUECKHW HEMPOTHUBOPEUHUBYIO
LENOYKY PACCyX ICHHI C OMOPOMl HAa M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nUecKue SABICHNUS,

® ICMOJIb30BaTh MPU PEIICHUHN yUYEeOHBIX 33a/1ad COBPEMEHHbIE MH(DPOPMAIIMOHHBIE
TEXHOJIOTUH JJIsl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINY U MPEJICTABICHUS
y4eOHOM M Hay4yHO-TOMYJSApHOM HH(OpMALMK, MOTYYEHHON M3 pPa3IUUYHBIX
HMCTOYHUKOB; KPUTUUECKHU aHATIM3UPOBATh MOTyYaeMyr0 HH()OpMaIIHIO;

® MPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBACHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

® ICMOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PU3UKE B MOBCEIHEBHOM >KU3HU IS
obOecrnieueHus: 0€30MaCHOCTU MPHU OOpAIlIEHUH C MPUOOpPaMU U TEXHUUYECKUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/I0POBBS U COOTIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

e paboTaTh B TpyII€ C BBHIINOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYyNIbl, PalMOHAIBHO paCHpeNeNsiTh OO0S3aHHOCTU U
IJIAHUPOBATh  JEATENbHOCTb B  HECTAHJAPTHBIX CHUTYallUsX, aJ€KBATHO
OIICHUBATh  BKJAJ  KaXJOTO0 M3 YYaCTHUKOB TPYINbl B  PEIICHHE
paccMaTpruBaeMou MpPoOJIeMBI.

I Ixnacc

B nponecce nzydenus kypcea pusuku 0a30Boro ypoBHs B 11 kjacce yueHUK HAyYUTCS:

® JIEMOHCTPUPOBATH Ha MpPUMEpPaxX poJib U MecTo (Pu3nku B (HOPMUPOBAHUU

COBPEMEHHOW HAyYHOW KAPTHUHBI MUpA, B Pa3BUTUH COBPEMEHHON TEXHUKHU U



TEXHOJIOTUH, B MPAKTUYECKOU AEATEIBHOCTH JIFOJICH, 1IEJIOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (DU3NUECKUX MOJIETIEH: TOUCUHbIN
AIEKTPUUYECKUH 3apsl, Iyd CBETa, TOUYCUHBIN UCTOYHUK CBETA, siACpHAsT MOJIEIb
aToMa, HyKJIOHHAsl MOJIEJIb AaTOMHOTO si/ipa MpHU pelieHun pu3nuecKkux 3aaay;
pacrio3HaBath (U3MUYECKUe SIBICHUSA (TIPOLIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJICKTPOJIMHAMHUKHA M KBAaHTOBOM (DM3MKU: B3aWMOJICHCTBHE MArHUTOB,
AJEKTPOMArHWTHAsT MUHAYKIUSA, ACHCTBHE MAarHUTHOTO TOJISI Ha MPOBOJHUK C
TOKOM U JBIXKYILIUKCS 3apsil, 3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI,
NPSIMOJIMHEWHOE  paclpOCTpaHEHHE CBETa, OTpakeHue, MpeJoMIICHUE,
uHTepdepeHIusa, aupakius W TOJsIpU3allds CBETa, JUCIEPCHS CBETa;
(hoTorIEeKTpUIECKU s ekt (boToaddexr), CBETOBOE JIaBJICHHUE,
BO3HUKHOBEHUE JIMHEHYATOTO CIEKTpa aToMa BOJOpPOJa, E€CTECTBEHHas U
MCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

OMHUCHIBATh H3YyUYECHHBIE CBOICTBAa BelIeCTBAa (AIEKTPUUYECKUE, MArHUTHEIE,
ONTUYECKUE U SJIEKTPOMATHUTHBIE SIBJICHUS (ITPOIIECCHI ), UCTIONIB3Y S (U3UUECKUE
BEJIMYMHBL: JJIEKTPUUYECKHUI 3apsif, CuUja TOKa, BJIEKTPUUECKOE HAMpsLKEHUE,
ANEKTPUUYECKOE COMPOTHUBJIEHUE, pa3HOCTh moteHimanoB, DJC, pabora ToKa,
WHIYKIUST MarHUTHOTO MoJisg, cuia Amnepa, cuia JlopeHiia, MHIYKTUBHOCTh
KaTYIIKU, YHEPTUS DJIEKTPUUYECKOT0 M MArHUTHOTO MOJEH, MEePUoa U 4acToTa
KoJie0aHUM B KOJIeOATeIbHOM KOH- Type, 3apsii U CHiia TOKa B MpoIecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJjie0aHui, (OKYCHOE pacCTOsSiHUE U
ONTHYECKas CWja JIMH3BI, MPHU ONHCAaHUM MPABUIBHO TPAKTOBATh (DU3MUECKHI
CMBICI UCIOJB3YEMbIX BEJIMYMH, UX OOO3HAUEHUS W EIUHUIIBI, YKa3bIBaTh
dbopmyIibl, CBA3BIBAOIIME JaHHYI (DU3UYECKYI0 BEIUYUHY C JIPYTUMHU
BEJIMYMHAMU;

OMHUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SBJICHUS W IPOILECCHI, HCMOIB3Ys
(bu3nUecKre BEIMYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U

4acToTa CBETAa, PHEPrus W UMIyJIbC (OTOHA, MEPUOJ MOJypacHana, dHEeprus



CBSI3M ATOMHBIX S7Iep; IPH OMMUCAHUU TTPABUIILHO TPAKTOBATh (PM3UUECKUM CMBICIT
UCIIOJb3YEMbIX BEIWYUH, UX O003HAUECHUS M €AMHUIILI; YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONINE JIAHHYIO (PU3HYECKYI0 BEIUYMHY C JPYTHUMH BEJIMYUHAMH,
BBIUUCIIATH 3HaUCHUE (DU3NUECKOU BETUYHHBI,

aHaJTu3UpOBaTh (U3UYECKHE MPOLECChl U SIBICHHS, HCHOJB3Ys (HU3NUYECKUE
3aKOHbBI W TOPUHIUIBL 3aKOH SJEKTPOMATHUTHOM  HWHIYKIHH, 3aKOH
MPSIMOJIMHEWHOTO PACIpOCTPAHEHUs CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI
MpEeJIOMIICHUSI CBeTa; YypaBHeHUe OiHmTedHa s Gdorodddekra, 3aKkoH
COXpPAaHEHMS] DSHEPruu, 3aKOH COXPAHEHHUS HMIYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUUYECKOTO 3apsi/ia, 3aKOH COXpaHEHUsI MaCCOBOTO YHCIIa, mocTynaTel bopa,
3aKOH pPaJMOAaKTUBHOTO pachaaa; TMph HATOM  pa3iudaTh  CIOBECHYIO
(GbopMYIHPOBKY 3aKOHA, M0 MATEMAaTUUYECKOE BBIPAXKEHUE U YCIOBUS (TPAHULIBI,
00J1acTH) TPUMEHUMOCTH;

OMpEeNEeNATh HANpPaBICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI MIPOBOJIHUKA C
TOKOM, CHJIbI AMmiepa u cuiibl Jlopenia;

CTPOUTH U OMUCKHIBATH N300pPAXKEHUE, CO3/]JABAEMOE INIOCKUM 3€pPKaJIOM, TOHKOH
JIMH3011;

BBIMTOJIHATh OKCIEPUMEHTHI IO HCCIEAOBAaHUIO (U3UYECKUX SBJICHUM U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX, U KOCBEHHBIX U3MEPEHUU: MPU FTOM
dbopmynrpoBath IpodIeMy/3a1ady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA;
cOOMpAaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyI0OBAHHUS;

MIPOBOJIUTH OTIBIT U (POPMYITUPOBATH BHIBOIHI;

OCYILECTBIISITh MPSAMBbIE U KOCBEHHbIC M3MEPEHUS (PU3NUECKUX BEIMYUH, MPU
ATOM BBIOMpaATh ONTUMAJIBHBIN CIIOCOO M3MEPEHHUSI U UCIOIb30BaTh U3BECTHbHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBAaTh 3aBUCHMOCTH (DM3UUYECKUX BEIMYUH C HCMOJIb30BAaHHUEM IIPSMBIX
M3MEPEHUN: TIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTaThl

MOJTY4YEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIWYUH B BUJE TAOMUIl U rpaduKoB,



JienaTh BBIBOJIBI MO pe3yJIbTaTaM UCCIEA0BaHNUS,
coOoaTh MpaBwiia 0€30MacHOro TpyJa IMPU MPOBEICHUM HUCCIEIOBAHUU B
paMKax y4eOHOro SKCIEpPUMEHTa, y4eOHO-UCCIENOBATENbCKON U MPOEKTHOU
NEATENbHOCTU C UCTI0JIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U Ta00PaTOPHOTO
o0opynoBaHus;

peraTh pacué€THbIE 3aJ]a4M C SIBHO 3aJaHHON (PU3MUeCcKOl MOJEIbI0, UCIIONb3YS
(bu3MYecKue 3aKOHBI U TIPUHITHIIBI;

Ha OCHOBE aHaJlu3a YCJIOBHUSA 3a/1aud BEIOMPATh (PU3UUECKYIO MOJIEIIb, BBIACISIThH
(dbuznyeckue BeTMYUHBI U (POPMYJibl, HEOOXOAUMBIE 1JI €€ PEeIIeHUs, TPOBOIUTh
pacy€Thl W OLEHUBATh PEAIbHOCTh IMOJIYUYEHHOTO 3HA4YeHUs (U3NYECKOU
BEITUYMHBL;

pelaTh KaueCTBEHHbIE 3aJjayd: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PacCyXJACHUN ¢ OMOpod Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(dbu3nUecKue SABICHNUS,

MCIIOJB30BaTh MPU PEUICHUH YUEOHBIX 3a]a4 COBPEMEHHbIE MH(OPMALIUOHHbIE
TEXHOJIOTHH JIs TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN U TIPEICTABICHUS
y4eOHOM M Hay4yHO-TOMYJSApHOM HH(OpMALNM, MOTYYEHHON M3 pPa3IUUYHBIX
HMCTOYHHKOB,;

KPUTHYECKU aHAJIU3UPOBATH MOJTydYaeMyr0 HHPOpMAIIHIO;

OOBSCHATH MPUHITUTIBI ICUCTBUS MAIIINH, MPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3iinyath yCI0BUSA UX 0€30MaCHOTO UCIOIb30BAHUS B MOBCEAHEBHON KU3HU;
MPUBOJNTH MPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOCIKHBIX YUEHBIX-QU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXkAIOIIETO MHUpa, B Pa3BUTHUE
TEXHUKH U TEXHOJIOTHU;

HCIIOJb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOMN KU3HU IS
obOecrnieueHus 0€30MaCHOCTH MpPHU OOpAIllEHUH ¢ MPUOOpaMU U TEXHUUYECKUMHU
yCTpOMCTBaMH, JJIsl COXpPAHEHUS 3/I0POBBS U COOIIOJIEHUS HOPM SKOJIOTHYECKOTO

MOBEAECHUS B OKPYKAIOIIEH Cpeae;



e paboTaTh B TpyIIl€ C BBHIIOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYyNIbl, PalMOHAIBHO paCMpeensiTh OO0S3aHHOCTU U
IJIAHUPOBATh  JIEITEIBHOCTh B  HECTAHAAPTHBIX CUTyalMsX, aJCKBAaTHO
OLICHMBATh BKJIAJ  KaXJIOr0 W3 YYaCTHHKOB TPYyIIbl B  PEIICHUE

paccMaTpruBaeMou MPoOJIeMBI.

Copnep:xanue yueOHoro npeamera «®@uzuka» (0a3oBblil yPOBEHb)

10 knacc

Pazngen 1. ®u3uka U MeTOAbI HAYYHOI'0 IIO3HAHUA.

dusznka — Hayka o npupoae. Hayunsie METOABI ITIO3HAHUS OKpY Karomero mupa. Posb
AKCIEPUMEHTAa U TEOPUU B MPOIECCe MO3HAHUS MPUPOJbL. DKCIEPUMEHT B (DU3UKE.
MopenupoBanue (Qu3nUeCKUX SBJICHUNM U mpoleccoB. HayuHble THUMOTE3BI.
®dusnueckue 3aKOHbI U TEOpUU. ['paHUIBI TPUMEHUMOCTH (U3UYECKHX 3aKOHOB.
[Ipunuun cootBercTBUA. Ponb u Mecto (u3uku B (GOPMUPOBAHUU COBPEMEHHOU
HAay4YHOW KapTUHBI MUPA, B IPAKTUYECKOU IEATEIBHOCTH JIOICH.

Jlemoncmpayuu

AHanoroBslie U U(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKHU.
Pa3nen 2. Mexanuka.

Tema 1. Kunemaruka.

Mexannueckoe aABmkeHUe. OTHOCUTEIBHOCTh MEXaHUYECKOro ABMKeHUs. Cucrema
orcuéta. Tpaektopusa. Ilepememenue, CKOpoCcTh (CpeaHssi CKOPOCTh, MTHOBEHHAs
CKOPOCTh) M YCKOPEHHME MATEpUAIbHOM TOYKH, UX MPOEKIMH HA OCH CHUCTEMBI
koopauHaT. CIIO)K€HME TEepeMENICHU M CIO0XEHHUE CKopocTel. PaBHOMEpHOE U
PAaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABMXKeHHe. ['paduky 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS, MYTH U MNEPEMEIICHUS MATEPUAIbHOM TOYKM OT BPEMEHHU.
CBoOosHOE majieHue. Y CKOopeHue cBOOOAHOro mnajeHus. KpuBosvHeitHOe ABUKEHHUE.
JIBM>KEHHE MaTEepUAIbHOM TOYKH MO OKPYKHOCTH C IIOCTOSHHOM II0 MOJIYJIIO
CKOPOCTBI0. YTJIOBasi CKOPOCTh, JUHEHHAsI CKOpOCTh. [lepron n yactoTa oOpamieHus.

[{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.



Texnuueckue ycmpoucmea u HNpakmuyecKkoe npumeHeHue: CIHIOMETP, IBHKECHHUE
CHApSA0B, LIEIIHbIE U PEMEHHBIE IIEPEIAUM.

Jlemoncmpayuu

Mogens cHCTEMBI OTCYETA, WIUIIOCTPALMd KUHEMAaTHUYECKUX XapaKTEPUCTHK
newxenus. [IpeoOpazoBaHue ABUKEHUM C MCIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.
[Tanenne Ten B BO3MyXE U B Pa3peKeHHOM MIpocTpaHcTBe. HaOmio/eHune ABUXKEHUS
Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTANIBHO. M3MepeHue yckopeHus
cBOOOAHOTO NajeHus. HanpasieHue cKopocTu Mpu ABUKEHUH IO OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopnusie pabomeol.

N3yuyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIBIO ONPEAEIEHNUS] MTHOBEHHOW CKOPOCTH.
HUccnenoBanne  COOTHOWIEHHS MEXAY NOyTAMH, NPOUACHHBIMU  TEJIOM  3a
MOCJIEIOBATEIbHBIE PABHBIE IPOMEKYTKHA BPEMEHU NIPU PABHOYCKOPEHHOM JIBUKEHUU
C HAYaJIbHOW CKOPOCTBIO, PABHOW HYNIIO. V3ydeHue NBWKEHUS IIapuKa B BSI3KOU
xuakoctu. 3yueHue ABMKEHUS Tesa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JlunaMuka.

[Tpunnun otHocurensHOCTH ['anmunes. IlepBwiii 3akoH HeroToHa. MHepumanbHbIe
cucrtembl orcu€rta. Macca tena. Cuna. [Ipunuun cynepno3uiuu cuil. BTopoi 3akoH
Herorona mis marepuanbHOM TOYKH. Tpetui 3akoH HproTOHa 1711 MaTepuaabHBIX
TOYEK. 3aKOH BCEMUPHOTO TsroreHud. Cuia tsokecth. [lepBas kocmuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Buasl Tpenus (okos, CKOIbKEHUS,
kaueHus1). Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUsI CKOJIBKEHUS U CUJIa TPEHUS
nokos. Koadgdumment tpenus. Cuiia conpoTUBICHUS TPU IBUKEHUU TEJA B KUJIKOCTH
unu raze. [loctynatenbHoe M BpalaTebHOE IBUKEHUE aOCONIOTHO TBEPAOrO Tela.
MoOMEHT CHJIBI OTHOCUTENBHO OCH BpamieHus. [lneqo cuibl. YcCnoBus paBHOBECHUS
TBEPIOrO TeJa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumenenue: MOAIIUITHUKHA, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nnepuuu. CpaBHEHHE MACC, B3AUMOJICUCTBYIOIIUX TE.



Bropoli 3akon Hprotona. Mamepenue cui. CriokeHHe Cuia. 3aBUCHUMOCTb CHJIBI
ynpyroctd oT nedopmaruu. Bec Tena mpu YCKOPEHHOM MOIBEME U TMAJICHHUM.
CpaBHEHHE CHJI TpPEHUS IOKOS, KAaYEHHS W CKOJIBKCHHS. YCIIOBUS PaBHOBECHS
TBEPIOro Teyia. BUapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul.

N3ydenne nerkeHus: Opycka 1o HaKJIOHHOM miiockocTu. MccnenoBanrue 3aBUCUMOCTH
CHUJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXKUHE U PE3UHOBOM 00pasIle, OT ux AedopMalium.
HccnenoBanue ycinoBuil paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKOHBI COXpAHEHHS B MEXAHUKE.

NmMnynbc MmaTepuanbHOM TOUKH (TeNa), CHCTEMbl MaTEpUATbHBIX TOUueK. UMMIyJbC CUITBI
Y U3MEHEHHE UMITYJIbCa Tea. 3aKOH COXPAHEHHS] MMIYJIbCa. PEakTUBHOE NBUKEHUE.
PabGora cunbel. MomHocTh cuibl. KuHeTnyeckass >HEpruss MaTepHalbHOM TOYKH.
Teopema 00 W3MEHEHUM KUHETHYECKOM »HHepruu. I[loTeHumanbHasi >HEpPruUs.
[TorenuuanbHast sHeprust ynpyro aehopMupoBaHHOM MpyxuHbl. [loTeHImanbHas
SHEprusi Tejna BOJM3U MOBEPXHOCTU 3emud. [loTeHIManbHble U HE MOTEHIMAIbHBIC
cuibl. CBsA3b pabOTHI HE MOTEHIIMATBHBIX CUJI C U3BMEHEHUEM MEXaHHYECKON YHEPTUU
CHUCTEMBI TEJ. 3aKOH COXPAHCHUS MEXAHWYECKOW SHEPruH. YNPYTrHue U HEyNpyTrue
CTOJIKHOBEHHS.

Texnuueckue ycmpoucmea u npakmuyeckoe HnpumeHeHue. TPYKUHHBIA IHUCTOJIET,

JIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHHUS UMITYJIbCA. PEaKTUBHOE JIBUKEHHUE.
[lepexoa MOTeHIIMATBHON YHEPTUHN B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul.

N3yuennie abCOMIOTHO HEYIPYTroro yjapa ¢ MOMOUIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB. MccneqoBanue CBsi3u paOOThI CUJIbI C U3MEHEHUEM MEXaHUYECKOU SHEPTUU
TeJla Ha IPUMEPE PACTHKEHUS PESUHOBOTO KI'yTa.

Paznen 3. MogekyasipHas Gu3nMKa 4 TEPMOJAMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH.



OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM M HX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddyszus. Xapaktep ABUKEHHUS U
B3aMMOJEHCTBUA YaCTUIl BelleCTBA. Moeln CTpOEHUS ra30B, )KUIAKOCTEN U TBEPABIX
TeNl U OO0BSICHEHHE CBOICTB BeIllECTBA HAa OCHOBE ATUX Mojelei. Macca u pa3Mepbl
Monekyn. KommuectBo BemiectBa. lloctrosiHHas ABoraapo. TemioBoe paBHOBECHE.
Temmieparypa u €€ usmepenue. lllkama temneparyp Llenscusa. Mogens uaeanbHOro
raza. OCHOBHOE YpaBHEHHE MOJIEKYJAPHO- KUHETHYECKOW TEOPHUM HACATBHOrO rasa.
AOcomnioTHas TeMmmepaTrypa Kak Mepa cpelHeld KUHETHYECKOM SHEPruu TEIIOBOTO
INBHOKEHUs dyactull rasa. [llkana remnepatyp KenbBuHa. ['a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa—Kitaneiipona. 3akon JlanmpToHa. M3ompornecchl B U€albHOM Tras3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BenlecTBa. ['paduueckoe mpenicTaBieHue U30MPOIECCOB:
M30TepMa, U30X0pa, n300apa. TexHuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHUE:
TepMOMETp, OapomeTp.

Jlemoncmpayuu

OnbIThl, JTOKA3bIBAIOIINE AUCKPETHOE CTPOEHUE BellecTBa, (GoTorpaduu MOJIEKYI
opraHuueckux coeauHeHuil. OnbITel 1Mo aAudQy3un KUJIKoCcTel U Ta3oB. Mojenb
OpoyHOBckoro JBrkeHusi. Mogens onbita IlTepra. OnbiTel, J0Ka3bIBAIOIINE
CYIIECTBOBAHUE MEXKMOJICKYISIPHOTO B3aUMOJCUCTBUS. Mojenb, WILTIOCTPUPYIOIIAs
MPUPOAY AABICHUS Tra3a Ha CTEHKU cocyla. OmbIThl, WILTIOCTPUPYIOIIUE ypaBHEHUE
COCTOSIHUS UJICATBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabonul

Onpenenenue Macchl BO3yXa B KIIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHUN 00BhEMa
KOMHAThI, JABJIICHUS W TEMIIEpaTypbl BO3AyXa B Hel. MccienoBaHHWe 3aBUCHMOCTHU
MEX1y MapaMeTpaMu COCTOSHUS Pa3peKEHHOr0 rasa.

Tema 2. OCHOBBI TEPMOJIMHAMHUKH

TepMoanHamuueckasi cuctemMa. BHYTpeHHsIsI SJHEPTHUS TEPMOJUHAMUAYECKON CUCTEMBI U
criocoObl €€ um3MmeHeHus. KonumyecTBO TemioTehl W pabota. BHyTpeHHsiss sHeprus
OJJHOATOMHOI'O HJAEAJbHOr0 ra3a. Bwuael Temionepegayu: TEIUIONPOBOIHOCTD,

KOHBCKIUSA, NU3JTYUCHHC. YI[GJIBHEUI TEIJI0EMKOCTh BCIICCTBA. KonuuecTBO TEIJIOTHI Inpu



temonepenaye. [lonstue o6 anunadbarnom npoiiecce. [lepBbiid 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHnue nNEpBOro 3aKOHA TEPMOJMHAMUKH K wu3ompoiieccaM. ['paduueckas
UHTepIpeTanus paboThl rasa.

Btopoit 3akon TepmoanHamuku. HeoOpaTuMOCTh mpolieccoB B mpupoje. TemnoBsie
MamuHbl. [IpuHIUNBL elcTBUA TEmIoBbIX MamuH. lIpeoOpa3oBanHus sHEpruu B
teroBbIX MamuHax. KIIJ temmoBoit wMamuubl. [uka Kapno wu ero KIIJI.
DKOJIOTHYECKHE MPOOIEMBI TEMIOIHEPTETUKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. JIBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH SHEPruu Tejla MpU COBEPIIEHUU pabOThI: BhUIET MPOOKH W3
OYTBUIKM TOJ IEUCTBUEM CXATOTO BO3/yXa, HarpeBaHue 3gupa B JATyHHOU TpyOke
nyTéM  TpeHus  (BuaeoAeMoOHCTpaiusi). 3MeHeHHMe  BHYTpEHHEW  dHEpruu
(TemmepaTypbl) Tena npu Teruionepenade. OmpIT Mo aanadaTHOMY pPaCHIMPEHUIO
BO3/Ayxa (OMBIT C BO3JIYIIHBIM OTHUBOM). Mojienu mapoBOil TypOWHBI, JIBUTATEIs
BHYTPEHHETO CrOPaHUs, pEAKTUBHOTO JBUTATEIS.

Vuenuueckuii  sxkcnepumenm, nabopamopuvie pabomwvi: WMEPEHUE YyIEIbHOU
TENJIOEMKOCTH.

Tema 3. Arperatasie cocTosiHHS BelecTBa. Ma30Bbie TEPEXOABI

[TapooGpazoBanne u KoHIeHcanus. Vicmapenme u kumenwe. AOCOMIOTHas u
OTHOCUTEJIbHAs BIIAXKHOCTh BO3AyXa. HacelmeHHsld mnap. YaenpHas TeIiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KUTIEHHs OT AaBieHus. TBEpAoe Temo.
Kpucrannuueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB KpucTauioB. JKugkue
kpuctauiel. CoBpeMeHHble MaTtepuainbl. [lmaBineHne u Kpucramnus3auus. Y IelbHas
TerioTa riasieHus. Cyonumanus. Y paBHEHUE TEIIOBOro OaaHca.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHexue. TATPOMETP U MICUXPOMETD,
KaJOPUMETP, TEXHOJOTMU TMOJYYECHHS COBPEMEHHBIX MATEpHAJIOB, B TOM YHUCIIE
HAaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu



CaoiicTBa HachIllleHHbIX TapoB. Kunenue mnpu moHukeHHOM pAaBieHUU. CrnocoObl
u3MepeHus BiaxHOCTU. HaOmioneHue HarpeBaHus U IUIABIEHUS KPUCTATUYECKOTO
BemecTna. JleMoHCTpalus KpucTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomvl. U3MEPEHHUE OTHOCUTEIBHOU
BJIA)KHOCTH BO3/yXa.

Paznen 4. JaekTrpoauHamMuKa

Tema 1. DnekrpocraTuka

DIIeKTpU3alUus TeNl. ODJNEKTPUYECKUU 3apsala. [[Ba BuAa HIEKTPUYECKUX 3apsoOB.
[IpoBOIHUKY, TUANEKTPUKHA U MOJYIIPOBOJIHUKHU. 3AKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsaa. Bzanmopericteue 3apsaaoB. 3akoH Kysona. TouedHbId 3IEKTPUUYECKUN 3apsil.
DnekTtpuueckoe  mnone.  Hanpspk€HHOCTh — anektpudeckoro  nons.  I[IpuHoun
CYyNEPIIO3ULIHH NEKTPUUECKUX NOJIeH. JIMHUM HANPS)KEHHOCTH 3JIEKTPUYECKOTO TTOJIS.
Pabora cun »smekTpoctarnueckoro moist. IloTenuman. Pa3HOCT, TOTEHIMATIOB.
[IpoBOIHMKM W JHUAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM Toje. Judnekrpudeckas
MPOHULIAEMOCTb.  JJEKTPOEMKOCTh. KoHAeHcaTop. DIEKTPOEMKOCTh  ILIOCKOTO
KOHJEHCATOpA. JHEPrus 3apspKEHHOrO KOHJEHcCAaTopa. TEeXHUYECKHE yCTpPOMCTBA U
MPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOI, 3SJIEKTPOMETP, IIIEKTPOCTATHYECKAS
3allnTa, 3a3€MIJICHUE DJIEKTPONpUOOpPOB, KOHAEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYHHBIW PUHTED.

Jlemoncmpayuu

YcTponcTBo 51 MPUHIAI JIEUCTBUS DJIEKTPOMETDpA. B3aumopeiictBue
HA3JICKTPU30BAHHBIX TEJ. DJIEKTPUUYECKOE TOJIE 3apshKeHHbIX Tell. [IpoBogHuMKH B
AJIEKTPOCTATUYECKOM  MOJIe.  DJIEKTpOCTaTHYecKas 3amura. JUdnekTpuku B
3JIEKTPOCTATUYECKOM TOJIE. 3aBUCUMOCTB JIEKTPOEMKOCTH INTIOCKOTO KOHJIEHCATOPa OT
IJION[AM TUIACTUH, PACCTOAHUSA MEXIAY HUMH U JUAIEKTPUYECKOW MPOHUIAEMOCTH.
DHEpPrus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomvl: U3MEPEHHUE IIEKTPOEMKOCTU
KOHJIEHCATOpaA.

Tema 2. [TocTOSIHHBIN AIEKTPUUECKUHN TOK. TOKH B pa3iIMUHBIX CpeAax. DNEKTPUIECKUI



TOK. YCJOBHUS CYIIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mctounuku toka. Cuna Toka.
[Tocrostnubili Tok. Hampsbkenuwe. 3akoH Oma Uil ydacTKa LENU. DJIEKTPUUECKOE
CONIPOTHUBIICHUE.  YIEIbHOE  CONPOTUBIEHME  BemiecTtBa. llocnemoBarenbHoe,
napasuielibHOe, CMEIIaHHOE COEIMHEHUE MTPOBOAHUKOB. PaboTa 31eKTpUuecKoro Toka.
3akoH J[xoyns—IJleHnna. MomHocTh 3nekTpuueckoro Toka. DJIC u BHyTpeHHEe
CONPOTUBJICHUE UCTOUHHKA TOKA. 3akoH OMa JIJ1sl MOJIHOM (3aMKHYTOM) AIE€KTPUUYECKOM
nenu. KopoTkoe 3aMblkaHue. OJNEKTPOHHAs MNPOBOAUMOCTH TBEPIBIX METAJJIOB.
3aBUCHUMOCTB COMPOTUBIIEHUS METAIJIOB OT TeMIeparypbl. CBEpXIIPOBOAUMOCTD.
DJIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITy4YKOB. [lomynpoBoaHuKH.
CoOcTBeHHass U TpPUMECHAs MPOBOJUMOCTb MMOJYyHIPOBOJHUKOB. CBoOMCTBa p—~n-
nepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHN TOK B PACTBOpPaxX M PaCIUIaBax SJECKTPOJIUTOB. DIEKTPOJUTHYECKAS
TACCOIMAINS. JEKTPOIU3. IDJIEKTPUUECKUUA TOK B Tra3zax. (CaMOCTOSTENbHBIN U
HECAMOCTOATENbHBIA  pa3psia. Monnusa. [lmazma. Texnuyeckue ycTpolcTBa U
MPAKTUYECKOE MPHUMEHEHUE: aAMIIEPMETpP, BOJBTMETpP, PEOCTAT, MCTOYHHKH TOKA,
AJIEKTpOHArpeBaTEIbHbIE TPUOOPHI, BJIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BAKYYMHBI  JUOJ, TEPMHUCTOPBl U (dboTOpE3UCTOPHI,
MOJyIPOBOJHUKOBBIN JIO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuibl TOKa M HAPSKEHUS. 3aBUCUMOCTD COITPOTUBIICHUS [IUJINHIPUYECKHUX
MMPOBOJIHUKOB OT JIJIMHBI, IUIOMIAIA MONEPEYHOTO CeUeHUd U MaTepruaia. CMemaHHOe
coenuHeHue MNpoBOAHUKOB. Ilpsimoe wm3mepenune OJIC. KopoTkoe 3amblkaHHE
rajJbBaHUYECKOrO0 3JIEMEHTA M OIIEHKAa BHYTPEHHETO COMPOTUBIICHUA. 3aBUCHMOCTH
COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYpbl. [IpOBOIUMOCTE 31€KTPOIUTOB. MIcKpOBOM
pas3psa U MPOBOJUMOCTh Bo3ayXxa. OJHOCTOPOHHSIS TPOBOJAUMOCTD JUO/A.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuyeHnne cMemanHoro coeauHenus pesuctopon. M3mepenne D/[C ucTouHmKa ToKa 1
€ro BHYTpEeHHETO conpoTuBieHus. Habmoaenue anexrponsa.

MemnpenMeTnble CBA3HU



N3yuenne kypca ¢usnku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCA C y4ETOM
COJIEpKaTENIbHBIX MEXKIIPEAMETHBIX CBI3€H C KypcaMu MaTEMAaTHKU, OMOJIOTUH, XUMUH,
reorpadu U TEXHOJOTHH. MeEXINpeaIMeTHbIe MOHSITHUS, CBS3aHHBIE C H3y4YEHUEM
METOJIOB HAy4YHOTO TMO3HAHWs: SIBJIEHHE, HAay4yHbId (akT, rumnore3a, (Quzndeckas
BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJEIb,
U3MEpEHUE.

MaremaTuka: pelieHue CUCTeMbl YpaBHEHHWH; JuHeWHas (QyHKIus, Mapadoina,
runepooJia, ux rpauKu U CBOMCTBA; TPUTOHOMETPUUYECKUE (PYHKIIMHU: CUHYC, KOCUHYC,
TAHT€HC, KOTAHTE€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO; BEKTOPHI U UX
MPOEKIIMKU HAa OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

buonorusi: MexaHudyeckoe IBWXKEHUE B KUBOW mpupoae, auddysus, ocmoc,
TEIUIOOOMEH HUBBIX OPraHU3MOB (BUIbI TEIUIONEpPEIaud, TEIUIOBOE PAaBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

XuMus: JNUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJEKYJ, MOJb
BEILIECTBA, MOJISIPHAsE Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUIAKOCTEH M ra3oB,
ANEKTPUUYECKUE CBOMCTBA METAJIOB, SJIEKTPOJIUTUYECKAS TUCCOLUALINS, TaIbBAHUKA.
['eorpadus: BnaxxHOCTh BO3AyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonorusi: mpeoOpa3oBaHUE IBMKEHHH C HUCHOJIb30BAaHUEM MEXAaHHU3MOB, YUET
TpEHUsI B TEXHUKE, MOAIIMITHUKHU, UCIOIb30BaHUE 3aKOHA COXPAHEHUsI UMITyJIbCa B
TeXHUKE (pakeTa, BOJOMET W T. I.), JABUTaTeIb BHYTPEHHErO CrOpaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOAWIbHUK, KOHAMIIMOHEP, TEXHOJOTUU  MOITYUYCHHS
COBPEMEHHBIX MaTEpUajOB, B TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJOTHH,
ANEKTPOCTATUYECKasl 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIM
MPUHTEP, DJJIEKTpOHArpeBaTeIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MNPUOOPHI,
rajibBaHHKA.

11 knacc

Pa3nea 4. JiekTpoauHaMuKa

Tema 3. MarauTHoe€ noJie. DNeKTPOMarHuTHAs UHIYKIUS

IIocTosiHHBIE MarHUTEIL. BSaHMOHeﬁCTBHC MOCTOSIHHBIX MarHuTOB. MarHuTHOE IIOJIE.



BekTop MaruuTHON wHAYKIMU. [[pyHOMD Cynepno3uliuM MarHUTHBIX NOdeH. JInHun
MAarHUTHOM WHAyKIuU. KapThHa TWHUNA MarHUTHOM MHAYKUWH TOJS MOCTOSTHHBIX
MAarHuTOB. MAarHuTHOE mOJIE MNPOBOJAHUKA C TOKOM. KapTuHa JWMHHN WHIYKIUU
MAarHUTHOTO TMOJ JJIMHHOTO MOPsIMOrO MPOBOJHUKA M 3aMKHYTOrO KOJIBLIEBOTO
MPOBOJIHUKA, KATYMIKA C TOKOM. OmbIT Opcrena. B3ammoneicTBue MpoOBOJIHUKOB C
TokoM. Cuna Ammnepa, €€ moaysp u HampasieHue. Cuia JlopeHna, €€ Moayip U
HanpasJjeHue. JIB)KEHUE 3apsyKEHHOW YacTULBI B OJHOPOJHOM MAarHUTHOM IIOJE.
PabGora cunel Jlopenna. fBieHue snekTpoMarHUTHOM wuHAYKUUU. [loTOK BekTOopa
MarHUTHOM wuHAyKUuUA. JJIC wHAykuuu. 3aKOH SJIEKTPOMAarHUTHOM WHIYKIUU
@apanes. BuxpeBoe snekrpuueckoe mnone. IJC HHAYKIMM B HOPOBOJHUKE,
JIBHOKYIIEMCS TOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM mnone. I[IpaBuiio Jlenna.
NunyktuBHOCTh.  fIBnenme camomHaykmuu. OJIC  camouHaykumu. OHEPrus
MAarHUTHOTO MOJISI KATYIIKHA C TOKOM. DJIIEKTPOMArHUTHOE TOJIE.

Texnuueckue ycmpoucmea u Npakmuyeckoe npumeHeHue: TOCTOSHHBIE MarHHWTHI,
AJIEKTPOMArHUTHI,  AJEKTPOJBUTATENIb,  YCKOPUTEIM  BJIEMEHTApPHBIX  YacCTHII,
VHAYKIHOHHAS M1€Yb.

Jlemoncmpayuu

Omnbir Opcrena. OTKIOHEHHE JJNEKTPOHHOTO IyYKa MAarHUTHBIM TojneM. JInHuum
WHAYKIAM MarHUTHOTO moJis. B3amMopgelcTBHe ABYX MPOBOJHUKOB ¢ TOKOM. Cuia
Awmmnepa. JledictBue cunbl  JlopeHa Ha  MOHBI  3JIEKTponuTa.  SIBieHue
3JEKTpOMarHuTHO uHAyknuu. I[IpaBuno Jlenna. 3aBucumocts DJIC mMHAyKUHUH OT
CKOPOCTH U3MEHEHUSI MAarHUTHOTO TTOTOKA. SIBJI€HNE CAMOMHIYKIIWH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3y4yeHne MarauTHOrO MOJIg KaTylIKH ¢ TOKOM. MccinenoBanue n1eicTBUs MOCTOSHHOTO
MAarHuTa Ha paMKy ¢ TOKOM. MccienoBaHue SIBICHUS SJIEKTPOMAarHUTHOM MHIYKIWH.
Paznea S. KoJsie0anust 1 BOJIHBI

Tema 1. MexaHudeckue 1 3JIEKTPOMarHUTHbIE KOJIeOaHus

Konebarenbnast cuctema. CBoOOAHBIE MeXxaHWYeckue Kojiebanus. ['apmoHmueckue

kosnebanus. [lepuon, yacrora, amminutyaa u ¢gasa koiedanuil. [IpyKHHHBINA MasTHUK.



MaremaTudeckuii MasgTHUK. YpaBHEHUE rapMOHUYECKUX KoieOaHui. [IpeBpaienue
SHEPrUu NpH TapMoHHUYecKuX KoieOaHusx. KonebartenbHbiii koHTYp. CBOOOAHBIE
AJEKTPOMArHUTHBIE KOJICOAHUS B HJICAIbHOM KOJIeOaTeIbHOM KOHTYype. AHajorus
MEXKy MEXaHWYECKUMHU U 3JIEKTPOMarHuTHbIMH Kosiebanusimu. @opmyna Tomcona.
3aKOH COXpaHEHUs PHEPTUU B UAcaIbLHOM KojiebaTeapHOM KoHType. [Ipencrasienue o
3aTyXawlux koyueOaHusx. BbIHYXJAEHHbIE MexaHWuyeckue KojeOaHus. PesonaHc.
BrinykeHHbBIE 2JIeKTpoMaraHuTHele kosieOanus. [lepemenHblit Tok. CUHYCOUAAIBHBIN
MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE U JEWCTBYIOIEE
3HaYeHUE CUJIbI TOKa U HampsbkeHus. Tpancdopmarop. [IpousBoactBo, mepenada u
MOTPEOJICHUE AIEKTPUUECKON SHEPruu. DKOJIOTUUECKUE PUCKU MPU TPOU3BOJICTBE
3NeKTpo3HEPTrun. KylibTypa UCITOIB30BaHUS 3JIEKTPOIHEPTUHU B OBCEIHEBHOW JKU3HM.
Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue. IEKTPUUECKUN 3BOHOK,
TE€HEepAaTOop MEPEMEHHOr0 TOKA, JINHUHU 3JICKTponepe1ay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB — KOJ€OATeNbHOM  CUCTeMBbl  (MPYXUHHBIA  WIH
MartemMaTudeckuil MasTHUK). HaOmonenue 3atyxaronux kosebanuil. MccnenoBanue
CBOMCTB  BBIHYXKIEHHBIX KosneOanuil. HaOmrogenune peszonanca. (CBoOonHbIE
AIEKTPOMArHUTHBIE KOJIeOaHus.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne 3aBUCUMOCTH MEPUOJA MAJIbIX KoJIeOaHHI rpy3a HA HUTU OT JUJIMHBI
HUTHU U Macchl Tpy3a. MccinenoBanre nepeMeHHOro Toka B LENU U3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. MexaHW4Y€CKHE U JIEKTPOMATHUTHBIEC BOJIHBI

Mexanuueckue  BOJIHBI, ycinoBus  pacnpoctpanenus.  Ilepumoa.  CkopocTh
pacnpoCTpaHeHHus] MW JUIMHA BOJHBL. [lomepedHble HW  MPOJOJIBHBIE  BOJIHBI.
Nntepdepeniius u audpakiuss MexaHWYECKUX BOJH. 3ByK. CKOpOCTh 3BYyKa.
I'poMkocTh 3Byka. Beicota ToHa. TemOp 3Byka. DNEeKTpOMAarHUTHBIE BOJIHBI. Y CIIOBUS
W3JIy4YEeHUsl SJICKTPOMAarHUTHBIX BOJH. B3anmHass opueHTanuss BektopoB E, B, v B

AJICKTPOMArHuTHOM BoJiHE. (CBOWMCTBA JJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE,



MPEIIOMIICHHUE, MOJISIpU3aLHs, nudpakus, uHTepdepeHIus. Cxopoctb
ANeKTpoMarHuTHeIX BONH. [llkama snekTtpomarHuTHbBIX BONH. [IprmeHeHue
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE U ObITY. [[pUHITUTIBI paAOCBA3U U TEIEBUJICHHUS.
Papnonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKAKWIEH cpeapl. TeXHuYecKue
YCTPOMCTBA W  MPAKTUYECKOE NPUMEHEHHE:  MY3bIKAJIbHBIE  HHCTPYMEHTHI,
YIAbTPa3BYKOBAsl NIMAarHOCTMKAa B TEXHHUKE W MEIHIMHE, pajap, paAuONPUEMHUK,
TeJIeBHU30p, aHTeHHa, TenedoH, CBY-meun.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTpaHEHUE MOTIEPEYHBIX U MPOAOJIbHBIX BOIH. Konebmromeecs
TEJIO0 KaK UCTOYHUK 3ByKa. Habmtonenne nurepdepeHimu u 1uppakiinn MeXaHuueCKux
BOJIH. 3BYKOBOM pe3oHaHc. HaOmroneHne cBsi3M IPOMKOCTU 3BYKa U BBICOTHI TOHA C
aMIUTUTYJ0M W 4YacToToM kosieOanuil. MccienoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTpaKeHUE, IPEJIOMIICHHE, OJsipu3alus, 1udpakius, nHTepdepeHIus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsMonMHENTHOE pacpOCTpaHEHUE CBETA B OJHOPOJHOU
cpene. Jlyu cBeta. ToueuHblii HICTOUHUK CBeTa. OTpakeHUE CBETA. 3AKOHBI OTPAKECHUS
ceerta. [loctpoenue n3o00pakeHnit B mIockoM 3epkaie. [Ipenomienue cBeta. 3aKOHBI
npeaoMIIeHUsT cBeTa. AOCOJIIOTHBIN TOKa3arenb npenomiieHus. [lonmHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHbIN yroa NoJHOTO BHYTPEHHErO OTpakeHus. Jlucnepcus ceera.
CnoxHbli coctaB Oemnoro cBeta. L{Betr. Cobuparoiiue u paccerBaromiie JMH3bI. ToHKas
nrH3a. DOKYCHOE pPacCTOAHME M ONTHYECKas Cuia TOHKOM nuH3bl. [locTpoenue
n300paxxeHuil B COOMpAIOIIUX W pacceuBaromux juH3ax. dopMyna TOHKOW JMH3BI.
VYBenuueHnne, gapaeMoe JIMH30U. [Ipenensl MpuMEHUMOCTH T€OMETPUYECKON ONTHUKHU.
BonnoBas ontuka. MHTepdepenmus cBeta. KorepeHTHbIE HCTOYHHKH. Y CIOBHS
HaOII0JIEHUs] MAKCUMYMOB U MUHHMYMOB B HMHTEP(EPEHIIMOHHON KapTHUHE OT ABYX
cuH(]a3HBIX KOTEPEHTHBIX UCTOUHUKOB. ludpakius ceeta. JudpakiimonHas pemerka.
VYcnoBue HaOMOAEHUS TJIABHBIX MAaKCUMYMOB MpHU MaJ€HUM MOHOXPOMAaTHYECKOTO
CBeTa Ha MU(PpakMOHHYIO pem€TKy. [lonsgpuzanus cera. TexHuyeckue ycTponucTBa u

MPaKTHYCCKOC NPUMCHCHHUC. OYKH, JIYII4, (bOToannapaT, HpOGKHHOHHBII)'I alrIiapar,



MHUKPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITHKA, I(I/I(i)paKI_II/IOHHaH peméTKa, IOJIAPOU.

Jlemoncmpayuu

[IpssmonuHeEHOE pacnpOCTPAHEHHE, OTPAXKEHUE U MpETOMIICHUE cBeTa. OnTuyeckue
npubopsl. [lomHoe BHyTpeHHee oTpaxeHue. Mojenb cBeToBoda. MccnenoBaHue
CBOMCTB u300paxkeHui B JuH3aX. Mojenu MuKpockorna, Teneckona. HaOmroneHue
unrepdepeniuu ceera. Habmonenune mudpaknuu csera. Habmopenue nucnepcuut
ceeta. [lonydyenue crnektpa ¢ momombo npusmsel. [loydeHue criekTpa ¢ MOMOIIBIO
mudpakuoHHol peméTku. Habmonenue noysipusainnuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3mepenue nokaszarens nmpesoMiieHus cTekia. McciaenoBanue CBOMCTB U300pakeHUI B
nuH3ax. HabmroaeHnue qucnepcuu cBeTa.

Pazngesn 6. OcHOBBI CIeIHAJIBbHON TEOPHUH OTHOCUTEILHOCTH.

['panunLIbI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [1ocTynaTel crieruanbHON TEOpUn
OTHOCUTEIIbHOCTU: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BaKyyme, NMPUHLIMI
OTHOCHUTEIIbHOCTH OJWHIITeHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHUE
BPEMEHHU U COKPAILEHUE JUIMHBI. JHEPTUSI U UMITYJIbC PEISITUBUCTCKON YacTulbl. CBA3b
MACCBhI C JHEPTUEH U UMITYJIbCOM PEJSITUBUCTCKON YaCTUIbI. DHEPTHS MTOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. DneMeHTHI KBAHTOBOW ONTUKHU

®otonbl. @opmyna [lnanka cBsizu sHEepruu (POTOHA C €ro 4YacTOTOW. DHEpPrusi u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciegoBanue ¢otodddekra. Ombitel A. I'. CtonetoBa. 3aKOHBI
dboroaddexra. YpaBHenue OuHmTerHa nnsa gorodrddekra. «KpacHas rpanHuiay
dhotorddexra.

JaBnenne cBera. OnbiTe! 1. H. JIeOeneBa. XuMmdaeckoe IeiicTBHE CBETA.
TexHuyeckue yCcTpoilcTBa U MpaKkTUUECKOE MpUMEHEHUe: PoToraeMenT, HOTogaTUHK,
COJIHEUHas OaTapesi, CBETOUO.

Jlemoncmpayuu



®oT03(PheKT Ha YCTAaHOBKE C IMHKOBOM M1acTUHON. MccnenoBanne 3aKkOHOB BHEIITHETO
dhororpdexra. CBeTOANO .

Conuneunas Oartapes.

Tema 2. CTpoeHue atoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa nmo paccesnuro dactuil. [lnanerapnas
Mozenb atoma. [loctynatel bopa. M3nyuenue u nornomieHue GOTOHOB MPU MEPEXOJIe
aToMa C OJHOrO YPOBHS SHEpruM Ha Apyrod. Bupasl cnekTpoB. CHEKTp ypOBHEHU
SHEPruu aroma BoJopoaa. BosHoBbIe cBoWcTBa 4Yactuil. Boanbl ge  bpoitns.
KopnyckyisspHO-BOTHOBOM Ayann3M. CIIOHTAaHHOE U BBIHYKJIEHHOE U3y4YECHHUE.
TexHuueckne YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIN aHaln3
(cmekTpockor), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens ombitTa Pezepdopna. Onpexnenenue JIMHBI BOJHBI Jiazepa. HaOmronenwue
JIMHENYATHIX CIIEKTPOB U3TyUYCHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie padomul. HAOIOJEHUE JIMHEHMYAaTOTO
CIIEKTpa.

Tema 3. ATOMHOE SI7IpO

ODKCNEPUMEHTBI,  JOKA3bIBAIOIIME  CIIOKHOCTh  CTpOoeHUs  sfapa.  OTKpbITHE
pamuoakTuBHOCTU. OnbIThl Pesepdopiia mo ompenesieHuto cocTaBa paJluOaKTUBHOTO
m3nyuyenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. BiausiHue painoakTUBHOCTH
HA JKMBBIC OPTaHU3MBI.

OTtkpbiTHE TTpOoTOHA U HeWTpoHa. Hykinonnas monens sijpa [elizen6epra—NlBaneHko.
3apsa sapa. MaccoBoe uucio siapa. M3otombl. Anbda-pacnan. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnaa. ['amMma-uznyueHue. 3aKOH pPaJMOAKTUBHOTO pacmaja.
DHeprus CBs3U HYKIOHOB B simpe. fAnepubie cuibl. JledekT Maccol snapa. SnepHbie
peakunu. /[lemenune u cuHTe3 sanep. SAnmepHulid peakTop. TepMOsSAEpHBIA CHUHTES.
[IpobyieMbl U MEPCHEKTUBHI SACPHON IHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIACPHOU

OHCPICTHUKH. 9J'ICM€HTapHI)Ie qaCTHUIBI. OTKpBITI/IC IMO3UTPOHA. MCTOI[I)I Ha6JIIOI[eHI/IH n



PETUCTPALINU AIIEMEHTAPHBIX YacTHUll. PyHJaMEHTaAIbHbIE B3aUMOAEUCTBUSA. EMMHCTBO
(bu3nYECKOM KapTUHBI MUpA.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: JTO3UMETP, Kamepa
Bunbcona, siaepHbliil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CUYE€TUMK HOHU3UPYIOIINUX YACTHII.

Paznen 8. DieMeHTBbI ACTPOHOMUM U ACTPOPUIUKHU

Ortanbel pa3BUTHSA acTpoHOMuU. [IpukilafiHOE W MHPOBO33PEHUYECKOE 3HAYCHHUE
ACTPOHOMHH.

Bup 3Bé3gHoro HeOa. Co3Besnusi, SpKue 3BE3JbI, MIIAHETHI, UX BUIUMOE JBUKEHHUE.
ConHeuHas cucrema.

Comnnue. ConmHeunasi akTUBHOCTh. McTtounuk sHeprun ConHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKU. Jnarpamma «CHEKTPAJIbHBIA KJIACC — CBETHUMOCTHY.
3BE31bI TJIABHOW IMOCIEIOBATEILHOCTH. 3aBUCHUMOCTh «MAacca — CBETHUMOCTB» IS
3BE3]] TVIABHOW NOCJIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIC
MPEJICTABICHHS O MPOUCXOKACHUHU U 3BOIOIMHU COJTHIIA U 3BE3/. DTalbl )KU3HU 3BE3]I.
Mnuneunsiit [Iyte — nama ['anaktuka. Ilonoxenne n nBuxenne ConHua B 'amakTuke.
Tunel ramaktuk. Paguoramaktuku u KBasapbl. UEpHBIE ABIPHI B sAApax TAIAKTHK.
Bcenennas. Pacuupenue Beenennoitl. 3akon Xa06mna. Pazoeranue ranaktuk. Teopus
bonbmoro B3psiBa. PenukroBoe uznydenue. MacmrabHasi cTpykTypa BceneHHOI.
Meraranaktuka. Hepeménnasie mpo6iemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaOntonenuss HEBOOPYKEHHBIM  TJ1a30M C  HUCIOJIb30BAaHUEM  KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIJIsl OTIpEeIeTICHUS TTOI0KEeHHSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JAaTy:
OCHOBHBIE co3Be3ausi CeBepHOro moiyliapus W sipkue 3BE31bl. HalOmioneHuss B
tesieckon JIyHsl, manet, Maeynoro Ilyru.

O0o01maoIee MOBTOPEHUE

Ponb usmku ¥ acTpOHOMHH B 3KOHOMHYECKOM, TEXHOJOTHYECKOM, COIMMAIbHOU U

ATUYECKOU cdepax JAesTeNTbHOCTU YeNIOBEKa; pOJib U MECTO (PM3UKHU M aCTPOHOMUU B



COBPEMEHHOW Hay4yHOUH KapTHHE MHUpA; pPoJib (pu3nueckoil Teopuu B (HOPMUPOBAHUU
MPEJCTaBICHUN O (PU3NMYECKOM KapTUHE MUpA, MECTO (PU3MUYECKON KapTUHBI MUpPa B
o0111eM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEIACTABICHUMN O IPUPOJIE.
MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usnku 6a30Boro ypoBHs B 11 kjacce OCylIeCTBISETCS ¢ y4ETOM
COJIEpKaTENIbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMu MaTEMAaTHKU, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

MexnpeaMeTHbIe TOHATHS, CBSI3aHHBIE C W3YYEHHEM METOJI0B HAYYHOTO IMO3HAHMUS:
SABJICHUE, HayudHbId (akT, Trunoreza, Gunueckas BeEIUYWHA, 3aKOH, TEOpHUs,
Ha0JII0/IeHKEe, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEh, U3BMEPEHUE.

MaremaTuka: perieHue CUCTEMbI YpaBHEHH; TPUTOHOMETpUYECKUE HYHKIIUU: CUHYC,
KOCUHYC, TAHT€HC, KOTAHT'€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO; BEKTOPHI U
UX MPOEKIWHU HAa OCU KOOPJHUHAT, CI0KEHUE BEKTOPOB; MPOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKIUN; TPU3HAKY 0J1I00Us TPEYTOJIHLHUKOB, OIIPEACIICHHUE IO MIOCKUX QUTYP
1 00bEMa Tel.

buonorus: snekTpudeckue SIBICHUS B )KUBOM MPUPOJE, KojeOaTeabHbIE IBUKECHUS B
KUBOU TIPUPOJIC, ONTUUYECKHUE SIBJICHUS B KUBOW MPHUPOJIC, NCUCTBUE paahallud Ha
YKUBBIE OPTaHU3MBI.

XUMHS: CTPOEHHE ATOMOB M MOJEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUYECKON PEIIETKU, CIIEKTPAIbHbIN aHATU3.
['eorpadus: MarHuTHBIE MOJIOCA 3€MJIH, 3aJI€KU MarHUTHBIX Py, POTOChEMKA 3eMHOM
MMOBEPXHOCTH, TPEJCKA3aHNUE 3EMIIETPSICEHH.

TexHonmorusi:  JUHUM  BJEKTpPONEpenay, TEeHeparop  MEPEMEHHOro  TOKa,
AJIEKTPOJBUTATENb, WHAYKIIMOHHAS TI€Yb, pajaap, pPaadONpUEMHUK, TEIEBU30D,
anTteHHa, TtenedoH, CBY-neub, NPOEKIIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
COJIHEUHas OaTapes.

TemaTnuyeckoe IIaHKPOBaHKME Y4eOHOT0 npeamera « DU3MKa»

Bcero 70 4, u3 HUX 5 4 — pe3epBHOE BpeMs



Pa3nen

10 kaace | 11 kaace

®dusuka u MCTO/JIbl HAYYHOI'O ITO3HAHHA

2 Kunemaruka. 2 .

3 JlnHamuka 4 -

4 3aKOHBI COXPAHEHUS B MEXAHUKE 3 -

5 OCHOBBI MOJNEKYJISIPHO- KUHETUYECKON TEOPUU 4 -

6 OCHOBBI TEPMOJIHAMUKHU. 5 -

7 Arperatabie COCTOSIHHS BelecTBa. @a3oBbie 3 -
MEePEXOBbI.

8 DIIEKTPOCTATHKA 5 -

9 [TocTostHHBIN 3NEKTpUUYECKU TOK. TOKH B 6 -
Pa3IMYHBIX Cpeaax

10 MarauTHoe nojue. DIeKTPOMarHuTHasI - 5
WHTyKIIHS.

11 MexaHu4ecKre U dJEKTPOMAarHUuTHBIE - 4
KOJIeOaHMsI.

12 MexaHu4eCKre U dJIEKTPOMATHUTHBIE BOJIHBI. - 3

13 Onruka. - 5

14 OCHOBBI CrlelIMaIbHON TEOPUU - 2
OTHOCHUTEIJIbHOCTH.

11 DJIEMEHTHI KBAHTOBOM ONTHKH. - 3

12 Crpoenue atoma. 2

13 ATOMHOE A1p0o 3

14 DneMeHThl acTpo(hU3UKI 3

15 CucremaTtuzaius U 00001IeHNe MaTepraa 2
Kypca pu3uku.

HUmoe:32 4

Peszepsnoe epems- 3 u




