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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 ypOBHA Ha YpOBHE cpenHero oOrmero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IIOJOKEHMH H TpeOOBaHWUN K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHOU mporpammsl, npeactaBieHHbIX B PI'OC COO, a Takxe ¢ yu€rom (eaepanbHOi
pa0oueil mporpaMmbl BOCIIUTaHHUS M KOHIIENLUHU MpenoAaBaHus ydeOHoro mpeamera «Pusnka» B
oOpa3oBaTenbHBIX  OopraHm3amuax  Poccuiickoit ~ ®Denepanuu,  pealu3ylONIMX  OCHOBHBIC
00pa3oBaTeNbHbIE IPOTrPAMMBI.

Copneprxanue mporpamMMbl 1Mo (HU3MKEe HANpaBieHO Ha (OpPMUPOBAHHE €CTECTBEHHO-HAYUHOM
KapTuHbl Mupa oOyuatomumxcst 10-11 kiaccoB mpu oOyueHnu ux ¢usuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-AEATEIbHOCTHOrO noaxona. Ilporpamma no ¢usuke cCOOTBETCTBYET TPEOOBaHUIM
OI'OC COO K nuaHUpyeMbIM JHMYHOCTHBIM, INPEAMETHBIM M METAIpEeIMETHBIM pe3yjbTaTam
0o0y4eHHs, a TaKK€ YYHUTBhIBA€T HEOOXOAMMOCTb peau3allii MEXIIPEIMETHBIX CBs3€H (U3UKU C
€CTECTBEHHO-HAYUYHBIMU y4EOHBIMH NpeaMeTamMu. B Hel onpeaemnsioTcsi OCHOBHBIE LN H3y4YeHUS
(Gu3MKN Ha ypOBHE CpEJHEro o0Iero oOpa3oBaHUs, IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca
(U3MKU: TUYHOCTHBIE, METAIIPEIMETHBIC, IPEeAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢du3HMKe BKIIOYACT:

e [UTAHUPYEMBIE DPE3YyJIbTaThl OCBOCHHUS Kypca (pu3MKu Ha 0a30BOM ypOBHE, B TOM 4HCIE
IIPEIMETHBIE PE3YNIbTaThl IO TOAAM O0yUYECHHUS;

e coqepxanue yueOHoro npeamera «Pu3ukay mo rogam o0ydeHHs.

dusnka Kak Hayka O HauOojiee OOLIMX 3aKOHAX MPUPOABI, BHICTYNAs B KayecTBE y4eOHOTO
IpeaMeTa B ILIKOJIE, BHOCUT CYIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHMH 00 OKpY’XKarollleM MHpe.
[IkonbHBIH Kypc (PU3UKH — CUCTEMOOOPA3YIOIINHN /1711 €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB,
MIOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIE)KaT B OCHOBE IIPOLIECCOB U SIBIICHUH, M3y4aeMbIX XUMMEH,
Ouosiorueit, ¢usnueckoil reorpapueil u actponomueid. Vcronbp3oBaHWE W aKTUBHOE NPHUMEHEHHE
(GUBUYECKUX 3HAHWKM OMNpeNesieT XapakTep W pPa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTHH B cdepe
SHEpPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, TIIOJIyYEHHs] HOBBIX MAaTE€pHaJOB C 3aJaHHBIMH
CBOWCTBaMHM U Jpyrux. M3ydyenue pu3nku BHOCUT OCHOBHOH BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAyYHOH KapTHHBI MHpa OOydaromuxcs, B (OPMHPOBAHWE YMEHHMH HPUMEHITh HAYYHBIH METO]
MO3HAHUS TPU BBIIIOJHEHUN MU y4EOHBIX MCCIIEIOBAHUN.

B ocHoBy kypca (pu3uku 11 ypOBHSI CpelHEro OOIero oOpa3oBaHUS TOJOXKEH Psa HICH,
KOTOPBIE MO’KHO pacCMaTPUBATh KaK MPUHIIUIIBI €r0 IIOCTPOECHHUS.

Hoes yenocmunocmu. B cOOTBETCTBUM € HEH Kypc SIBISETCS JOTMUYECKH 3aBEpPIIEHHBIM, OH
COZEP)KUT MaTepual M3 BCEX pa3lesioB (PU3MKH, BKIIIOYAET KaK BOIPOCHI KJIACCUUYECKOM, TaK H
COBPEMEHHOW (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEl Marepuan Kypca (QU3MKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce siBisiercsa (popMUpOBaHHE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanuzanus mpennonaraeT HCHOJIb30BaHUE T'yMaHUTapHOTO
HoTeHIMana (PU3MYECKON HayKH, OCMBICICHHUE CBSI3U pa3BUTHS (PU3MKMU C pPa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMHU M 9KOJIOTUYECKUMU TPOOIEeMaMH.

Hoes npuxnaomnoti nanpasnennocmu. Kypc Qu3uku npeanosnaraeT 3HaKOMCTBO C IHIMPOKHM
KPYIOM TEXHHUUYECKUX U TEXHOJIOTMYECKHX MPUIOKEHUH U3yUEHHBIX TEOPUI 1 3aKOHOB.

Hoes oxonoeuzayuu peanusyercss IOCPEACTBOM  BBEJIEHHS JJEMEHTOB  COJAEpIKaHUS,
MOCBALIEHHBIX 3KOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH W TEXHOJOTHH, a Takke OOCYXIEHHUS NpoOjeM panroHATIBLHOTO MPUPOJOIOIB30BAaHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU DJJIEMEHTaMH Kypca (U3MKH HAa YpOBHE CpenHero oOmiero oOpa3oBaHHS
SBISIIOTCA  u3ndeckue Teopur (PopMHUpOBAaHWE TMPEACTABICHUNW O CTPYKType IOCTPOCHHS
¢usnueckoii Teopuu, poiaM (PyHAAMEHTAIbHBIX 3aKOHOB M IPHHLUIIOB B COBPEMEHHBIX



NPEJCTaBICHUAX O MpPUPOZE, TPAHUIAX NPUMEHUMOCTH TEOpHUH, A ONMHMCAHUS ECTECTBEHHO-
Hay4HBIX SBJICHUH U IIPOLIECCOB).

CHUCTEeMHO-IESTETbHOCTHBIN MOAX0J B Kypce (U3MKHM peau3yeTcsl MPeKIe BCEro 3a CuéT
OpraHu3ali SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOywaromuxcsa. Jlins 0a30Boro ypoBHs Kypca
¢U3MKH — 3TO HCHOJIB30BAHUE CHCTEMBl (POHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
mabopaTOpHBIX pabOT, KOTOphIE B TporpaMme T0 (Qu3NKe OOBEIWHEHBI B OOIIMA CITHCOK
YUEHHUYECKUX TpaKTHUECKUX paboT. BeigeneHne B yKkazaHHOM IepedyHe JTabOpaTOpHBIX padorT,
IIPOBOJUMBIX Il KOHTPOJIS M OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMH 00pa30BaTeIbHOIO Ipolecca
UCXO/Ad U3 OCOOEGHHOCTEH IIJIAaHMPOBAaHUS M OCHalleHus KabunHeta Qusuku. Ilpu >TOM
o0ecreynBaeTcsi OBJIAJCHHE OOYYAIOIUMKCS YMEHUSMH HPOBOJUTH KOCBEHHBIE H3MEpPEHHUS,
UCCIICIOBAHMS 3aBHCUMOCTEHl (PU3MUECKMX BEIMYMH U TIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEUIOKEHHBIX THUIIOTES.

Bosbiioe BHUMaHUE yJENAeTCsl PEIIeHUI0 PacYETHRIX M KaueCTBEHHBIX 3ajad. Ilpu stom mms
pacu€THBIX 3aJad MPUOPUTETOM SIBJIIOTCS 3aJa4d C SBHO 3aJaHHOM (pU3MUecKod MOJENsbIo,
MO3BOJISIOIINE TIPUMEHSTh N3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3zzelia Kypca, Tak
U MHTErpUpys 3HAHUS W3 Pa3HbIX pazfesioB. [l KaueCTBEHHBIX 3aJad MPHOPUTETOM SIBIISIOTCS
3aJjaHus Ha OOBSCHEHHE NMPOTEKaHUS (PU3MUECKUX SBICHUN M MPOLIECCOB B OKPYXKAIOUIEH >KU3HH,
Tpebyrolye BbIOOpa GU3NIECKON MOIENH I CUTYyallui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu GI'OC COO k mMarepuanbHO-TEXHUYECKOMY 00eCIeueHUI0
y4eOHOro mporiecca 0a30BbI ypPOBEHb Kypca (PU3MKU Ha ypOBHE CpPEAHEro o0Iero oOpa3oBaHUS
JIOJDKEH U3y4yaThCs B YCIOBUSX MPEAMETHOrO KaOMHeTa (PU3MKU WM B YCIOBUSX MHTETPUPOBAHHOTO
KaOMHETa TIPEJAMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHeTe (QU3MKM JTODKHO OBITH
Heo0XxoauMoe J1abopaTopHoe 000pyI0BaHUE ISl BBITIOJIHEHUSI YKAa3aHHBIX B IMpOrpaMMme 1o (usmke
YUEHHUYECKUX MPAKTHUUYECKUX PAdOT M JEMOHCTPAILMOHHOE 000PYAOBaHHUE.

JleMOHCTpallMOHHOE ~ 00OpyZoBaHUE (OPMHPYETCS B  COOTBETCTBUM C  MPHUHLUIIOM
MUHUMAJIbHOM JIOCTaTOYHOCTH U OOECleYMBaET IOCTAHOBKY IEPEUYMCIEHHBIX B IMpPOrpaMMme I10
¢u3nuKe KIIOYEBBIX JEMOHCTPALMH JJIi HCCIEAOBAHHUS HW3y4yaeMbIX SIBICHHH M MPOIECCOB,
HMIUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JlaGopaTtopHoe 00opynoBaHME JUIsI YYCHHUECKUX MPAKTUUYECKUX padoT (opMHpYyeTcs B BUJEC
TEMaTUYECKMX KOMILUIEKTOB U 00€CIIeYUBAETCS B pacu€Te OJHOT0 KOMIUIEKTA Ha JBYX O0yYaroIuXcs.
TemaTnueckue KOMIUIEKTHI J1aOOpaTOPHOrO OOOPYAOBaHMS JOJDKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BAHUU AHAJIOIOBBIX M LHU(PPOBBIX NPHOOPOB, a TaKkKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CHCTEM B BUJIE IU(POBBIX J1abOpaTOpuid.

OCHOBHBIMU TIESIMU U3y4YeHUsT (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

¢ hopMUpOBaHHE WHTEpPECa U CTPEMIICHUS OOYYAIOIIUXCA K HAYYHOMY H3YUEHHUIO TPUPOJBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®pa3BUTHE MpPEACTaBIEHUH O HAy4yHOM METOAE TMO3HaHus U (opMupoBaHHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBIICHUSIM;

¢ hopMUpOBaHHE HAYYHOI'O MHPOBO33PEHHUS KaK pe3ysbTaTa H3Y4YEHUS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

¢ hopMUpOBaHHE YMEHHH OOBSCHATH SBICHHUS C HCIOJb30BaHHWEM (DHU3MYECKHX 3HAHUN H
HAYYHBIX JJ0Ka3aTEeIbCTB;

¢ (hopMUpOBaHME MPEJICTABICHUM O PoNK (PU3MKU I Pa3BUTHUS APYIMX €CTECTBEHHBIX HayK,
TE€XHUKH U TEXHOJIOTUH.

JIOCTI)KEHHE THX IeNiel 00ecrieunBaeTCs pelIeHneM CIeAYIOIUX 3a/1a4 B MPOLIECCe U3YUCHUs
Kypca GU3MKH Ha YPOBHE CPeAHETO 00IIero oopa3oBaHus:

® IpUOOpETeHUE CHUCTEMBl 3HaHMKA 00 OOmMHUX (UINYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpHsX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (HU3UKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (DHU3UKY U
AJIEMEHTHI aCTPOPUBHKY;

¢ hopMUpOBaHHE YMEHUU MPHUMEHATh TEOPETUYECKHE 3HAHUS IS OOBACHEHHS (PU3UUECKUX
SIBJICHUI B IPUPOJE U JIJIs IPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIOCOOOB pEIICHUs PA3IMYHBIX 33Jad C SIBHO 33JaHHON (U3UYECKON MOJENbIo,
3aJa4, NOJPa3yMEBAIOINX CAMOCTOSTENBHOE CO31aHne (PU3NIECKON MOJIENH, aIeKBATHOW YCIIOBHAM
3a/1a4y;

® [IOHMMaHHE (U3NYECKHMX OCHOB U TPUHIMIIOB JEHCTBUS TEXHUYECKHUX YCTPOWCTB H
TEXHOJIOTUYECKHUX ITPOLECCOB, UX BIMSAHUSA HAa OKPYKAIOILYIO CPENy;

® OBJIQJICHUE METOJAMH CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS U TPOBEINCHHUS (PUIUUECKUX
HKCHEPUMEHTOB, aHalIM3a W HUHTEpHpeTanud HWHPOPMALUHU, ONPEACTICHUS JOCTOBEPHOCTH
IIOJIyYE€HHOT'O pe3yJbTaTa;

® CO3/IaHUE YCIIOBMM JUI PAa3BUTHUS YMEHHUM IPOCKTHO-UCCIIEI0BATEIbCKOM, TBOPUYECKOU
NS TENIHOCTH.

Ha wusydenune ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpEAHETOo 001mero oOpa3oBaHHs
orBoguTcst 136 gacoB: B 10 kiacce — 68 wacoB (2 yaca B Henento), B 11 kmacce — 68 gacoB (2 Jaca B
HEJIEII0)

[Ipemiaraemelii B mporpamMMe 1o (u3uKe MepeyeHb JIaOOPaTOPHBIX M MPAKTUUYECKUX PadoOT
ABJISICTCA PEKOMEHI0BAaHHBIM, YUUTEINb JEJIAeT BbIOOP MPOBENEHUS Ja00pAaTOPHBIX PabOT U OIBITOB C
y4€TOM MHIUBUIYAIBHBIX OCOOCHHOCTEH 00yJarOIUXCA.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka 1 MeTOAbI HAYYHOI'O NIO3HAHUS

®usznka — Hayka o mnpupoae. HaydHble MeTOnpl MO3HAHUSA OKpyXawuiero mupa. Poib
HKCIEPUMEHTA M TEOPUH B IIPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanue (HU3MYECKUX SBIEHUH W TporieccoB. Hayunple THmore3sl. Duznveckue
3aKOHBI ¥ TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Pors m mecto ¢usuku B (HOPMHUPOBAHMHM COBPEMEHHOW HAydyHOW KapTHHBI MHpa, B
MPAKTUYECKOM eI TETLHOCTH JIIOICH.

Jlemoncmpayuu
AHazoroble U IU(PPOBBIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrxeHrue. OTHOCUTEIBHOCTh MEXAHUYECKOr0 IBHKEHUS. CucreMa OoTcuéra.
Tpaexropus.

[lepememnienne, CcKOpoCTh (CpedHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpEHHUE
MaTepuaibHOW TOYKH, MX IMPOEKIUH Ha OCU CHUCTeMbl KoopAuHar. CioKeHUE NMepeMEleHUuN U
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOpEHHOE MpSMOJHMHEWHOE MABIMKeHHe. ['paduku 3aBHUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMENICHUSI MaTEPUAIIbHOW TOYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO TaACHHUS.

Kpuonunerinoe aBukeHue. [[B>keHUE MaTEpUaIbHOW TOUYKH MO OKPY>KHOCTH C TTOCTOSTHHOM
10 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHast cKkopocTh. Ileproa u yactota oOpaiieHus.
LleHTpOoCTpEMHUTENBHOE YCKOPEHHUE.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE NPUMEHEHUE: CIUIOMETpP, IBUKEHUE CHApSIOB,
LEIHbIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPALIAS] KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanne NBUKEHU C UCIIOIB30BaHUEM MPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaeHHUs.

Hampasrienne ckopocTH pu ABM>KEHUHU IO OKPYXHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEIECHUSI MTHOBEHHONW CKOPOCTH.

HccenenoBanue COOTHOLIEHUSI MEXKAY IMYTSAMH, IPOWICHHBIMU TEJIOM 3a IMOCIEI0BATEIbHbIE
paBHBIE TPOMEXYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUJKEHUH C HAYaJIbHON CKOPOCTbHIO, paBHOM
HYJIIO.

N3yueHne NBUKEHHUS IAPUKA B BA3KOU JKUIKOCTH.

W3ydeHue ABMKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunmun otHocutenbHocTH [Manmmnes. IlepBwiit 3akoH HeroToHa. MHEpImaabHbIE CUCTEMBI
OTCU€Ta.

Macca Ttenma. Cwuima. Ilpunmun cynepno3unmu cwi. Btopol 3akoH HerooToHa mms
MaTepualbHOU TOUYKU. Tpernii 3akoH HbIOTOHA U1 MaTEpUANIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsokectu. [lepBas kocmMuyeckas CKOPOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.
Tpenue. Bunsl Tpenus (mokosi, ckonbxeHus, kaueHus). Cwia tpenus. Cyxoe tpenue. Cuia

TPEHUsl CKOJNBXKEHHs M cuia TpeHus nokos. Kospdumment tpenus. Cuna CONPOTUBICHUS IPH
JBH)KEHHUHU TEJIa B )KUAKOCTH WIIH rase.



[TocTynaTenpHOE M BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO TeJa.

MOMEHT cHilbl OTHOCUTEIBHO OCH BpalleHus. 1lneuo cuibl. YcnoBus paBHOBeCUs TBEPIOIO
Tena.

TexHuueckue ycTpoWcTBa M MPAKTUYECKOE IMPUMEHEHHUE: NOAUIMITHUKH, JBH)KEHUE
HCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBieHue nHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT Je(OpMaLuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHeHUE CUII TPEHHUA NTOKOSI, KAYEHUS U CKOJIbKCHHUSL.

VYcnoBus paBHOBecUs TBEPAOTo Tesa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Wzydenue nBuxeHus: Opycka o HaKJIOHHON TTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUMX B IPYXKUHE M PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIoBUN PABHOBECUS TBEPIOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynbe MaTepuanbHOW TOUKHM (Tena), CUCTEMbl MaTepHalIbHBIX TOYeK. Mmmynbc cuiiel u
M3MEHEHUE UMITYyJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE ABMKEHHUE.

Pabora criisl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprust MaTepuaqbHOW TOYKH. Teopema 00 HM3MEHEHHH KHHETUYECKOM
JHEPIUU.

[HorenumaneHas >Heprus. [loreHmanbHass 3HEprust ynpyro neOpMHUPOBAHHOW MPYKUHBI.
[TorennuanbHas SHEPrys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[loreHnmaneHple M HEMOTEHUUANbHbIE CHIBL. CBS3b pPabOThl HEMOTEHIUAIBHBIX CHII C
M3MEHEHHUEM MEXaHNYECKOM JHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHECHUS MEXAHUYECKON YHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckne yCTpOHMCTBA M NPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBINA
IIACTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos moTeHMAIBHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomul

W3ydenne aOCOIMIOTHO HEYNPYroro ynapa ¢ TIOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIbI ¢ U3MEHEHHEM MEXaHUYECKOW SHEPrHU Tejla Ha MpUMepe
PaCTsLKEHHS PE3UHOBOTO XKIyTa.

Pasznea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU U UX OIMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe apwxkenue. Auddysus. Xapakrep ABHKEHHUS M B3aUMOJCHCTBUS YAaCTHI] BEILECTBA.
Mogenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX T U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojene. Macca u pazmepsl Mosekyil. KonmnuectBo Bewectsa. [locTosiHHass ABorazpo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanpHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYISPHO-KMHETUYECKOW TEOPUH
UJeaTbHOTO Ta3a. AOCOTIOTHAS TEMIIEpaTypa Kak Mepa CpeHel KHHETHIECKOW SHEPTHUHU TEIIIOBOTO



IBwkeHus dactul rasza. [llkama Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa—Knanelipona. 3akon lanpToHa. M3omporeccsl B MI€aNbHOM ra3e € IMOCTOSHHBIM
KOJIMUECTBOM BelecTBa. ['paduueckoe mpencTaBieHHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHUuyeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Llemoncmpayuu

OnbIThl, J0OKa3bIBaIOIIUME AMCKPETHOE CTPOGHHME BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbrTel 10 AUGGY3UH KUTKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbrta IITepna.

OnBIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBHUS.

Monens, MIUTFOCTpUPYIOLAs IPUPOY JABJIEHMs ra3a Ha CTEHKH COCY/a.

OMNBITHL, MJUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS HJI€AJIbHOTO T'a3a, U301 POLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OmnpezenieHne Macchl BO3/IyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHUI 00bEMa KOMHATHI,
JABJICHUsSI U TEMIIEPATyphl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMoguHamuyeckass cucTeMa. BHYTpEHHssi 3HEprusi TEPMOJUHAMUYECKOW CHUCTEMBbI U
cnocoObl €€ n3MeHeHus. KonmdecTBo TemaoTel U paboTa. BHYTpeHHSS SHEprus 0JHOATOMHOTO
UJeaNbHOro rasa. Buasl Temonepenaun: TEIIONPOBOJHOCTb, KOHBEKIMS, U3IyYEHUE. Y IeIbHAs
TEII0EMKOCTBH BellecTBa. KoMuecTBO TEIIIOTHI IPU TEIIoNepeiade.

[Tonsitue 06 amuabaTHOM mporiecce. [lepBriii 3akoH TepMoauHaMuKu. [IpuMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKH K H3omponeccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonnHaMuki. HeoOpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TennoBble MamuHbl. [IpUHIMIEI ASHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBanusi 3HEpruu B
TeIJIOBBIX MamuHax. KoadduuueHnt monesnoro aeicTBus terioBoi mamuHbl. [{ukn KapHo u ero
KO3 PHUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTE€TUKH.

TexHu4eckne ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTATEIb BHYTPEHHETO CTOPAHMS,
OBITOBOM XOJOIMIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEeHHEN SHEPTUU TeJla IPU COBEPILIEHUH paOOTHI: BBUIET MPOOKU U3 OYTHUIKH
noJ JEHCTBHEM CXKaToro BO3JyXa, HarpeBaHue d3dupa B JAaTyHHOH TpyOke MyTEM TpeHus
(BUICOIEMOHCTPALIHSA).

H3meHeHne BHYTpeHHEH 3Hepruu (TemrepaTypsl) Tella Ipy TeIionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mmepenne yaenbHONU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u koHaeHcanus. Mcmapenue u kuneHue. AOCONMIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Jyxa. HachlmieHHbI map. YenbHas TemjaoTa mapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIIepaTypbl KAIIEHUS OT JaBJICHUS.

Teépnoe Tenmo. Kpucramnmuyeckue u amop¢Hbie Tena. AHHU30TPONUS CBOWCTB KPUCTAJIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE Marepuanibl. [lnaBneHue W Kpuctamauzanusd. Y aenabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OaslaHca.

TexHuueckue ycTpoWcTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMH MTOJIy4EHHUSI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMAaTEPHAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu



CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue IIpU MMOHUKCHHOM JIaBJICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

Ha6JIIOI[eHI/Ie HarpeBaHud U IMJIABJICHHUA KPUCTAJINIMUCCKOTO BCIICCTBA.
JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. diekTpoauHaMuKka

Tema 1. Dnexmpocmamuka

OnexTpuzanus Ten. DIEeKTpudeckuil 3apsaa. JBa Buaa aneKkTpuueckux 3apsaaos. [IpoBoaHuky,
JUAJIEKTPUKH U MTOJYIPOBOIHUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TouedHslil a1eKTpUUYeCKui 3apsia. DJIEKTPUIECKOe
nosie. Hanmpsoxk€HHOCTB 3nexkTpuyeckoro nosisd. IIpuHmun cynepno3unuy 31eKTPUYECKUX IOJEH.
JInHuy HaNIPsHKEHHOCTH DIIEKTPUYECKOTO OIS,

PaGoTa cun anekrpoctatudeckoro mosst. [lorennman. Pasnocts norennuanos. [IpoBogHuky u
JIURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{ManeKTpuueckas MpOHULIAEMOCTb.

OnektpoéMkocTh. KoHnaeHcaTtop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OJHEprus
3apsKEHHOTO KOHJEHCATOoPA.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKON, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIlNTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT ICUCTBUS SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTpOCTaTUUECKas 3alUTa.

JIM3IIEKTPUKH B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOIIAJN IUIACTHH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUA JJIEKTPHUYECKOrO0 TOKa. MCTOYHHUKH TOKA.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DNEeKTpUYECKOe CONPOTHBIIEHHE. Y I€IbHOE COIPOTUBIEHHE BenlecTBa. IlocnenoBarensHoe,
napajyieIbHOE, CMEIIAHHOE COEIMHEHNE POBOJHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jlxoyns—JIeHa. MOIIHOCTD 3JIEKTPHYECKOTO TOKA.

DIEKTPOABMKYIAs CUJIa U BHYTPEHHEE CONPOTUBIICHUWE HMCTOYHHMKA TOKa. 3akoH Oma 1uist
NIOJTHOM (3aMKHYTOH) asieKTpruecKkoil nenu. KopoTrkoe 3amMbIkaHueE.

DIIEKTpOHHAs MPOBOANMOCTD TBEPABIX METAIUIOB. 3aBUCUMOCTb COIPOTHUBIICHHS] METAJNIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[onmynpoBonuuku. CoOCTBEHHAs! U IPUMECHAs! TPOBOIUMOCTH IMOJYIIPOBOJAHUKOB. CBOMCTBA
p—n-niepexoa. [ToxynpoBogHHKOBBIE TPUOOPHI.

DNEeKTPUYECKUI TOK B pacTBOpax M paciuiaBax »3JIEKTPOJIUTOB. DIEKTPOJIUTHUECKAs
JIccOoLManus. JIEKTPOIU3.

DneKkTpuueckuil Tok B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTENbHBIN pa3psia. MomaHus.
[1na3zma.



TexHuueckue ycTpolcTBa M IMPAKTUYECKOE NMPUMEHEHHUE: aMIepMeTp, BOJIBTMETp, peocTarT,
UCTOYHHKHA TOKA, OAJIEKTPOHArpeBaTelbHbIE MPHOOPBI, DIEKTPOOCBETHTEIbHBIE  MPHUOOPHI,
TEPMOMETP  CONPOTHBIIEHUS,  BaKyyMHBIH  JHOJ, TEPMHUCTOPpl U  (POTOPE3UCTOPSI,
MOJTYIIPOBOTHUKOBBIN TNO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenune cuibl TOKa U HAIIPSDKEHHS.

3aBUCUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT JJHUHBI, IUIOAAU
NIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMer1aHHOE COeAMHEHUE TPOBOIHUKOB.

[Ipsamoe wu3MepeHue >IAEKTPOABUKYIIEH Ccuiabl. KOpoTKoe 3aMblKaHHWE TralbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTh COIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTE 2JIEKTPOJIUTOB.

NckpoBoii pa3psaa U MpOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyenne cMenaHHOIO COEIMHEHUS PE3UCTOPOB.

N3Mepenune 31eKTpoIBHKYILEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHET0 COPOTHUBIICHMS.

Habmonenue anekrponusa.

MexnpeaMeTHbIe CBS3H

Wzyuenne kypca ¢usuku Oa3oBoro ypoBHsS B 10 kjacce ocCymIecTBISETCS € Y4ETOM
COJIepKATENbHBIX MEXIPEJIMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKU, OMOJIOTUU, XUMUH, Teorpadun
U TEXHOJIOTHH.

Mesicnpeomemuvie nowsamus, CBA3aHHbIE C M3YyYEHHEM METOJOB HAYyYHOIO IIO3HAHUS:
SIBIICHUE, HAY4YHBIH (akT, TUmoTe3a, (Qu3uveckas BENIWYMHA, 3aKOH, TEOpHs, HaONIO/ICHNUE,
9KCHEPUMEHT, MOJIETUPOBaHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, JUHEWHas (QyHKIus, mapabona, runepbona,
UX TpaQUKH U CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIUHU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC,
OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M HX IMPOEKIUU Ha OCH KOOpAMUHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: MexaHndeckoe IBHKEHHE B KHMBOH mpupone, muddysus, ocMoc, TernaooOMeH
KHUBBIX OpPraHU3MOB (BHUIbI TEILIONEpENaud, TEIUIOBOE PaBHOBECHUE), DJIEKTPUUYECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJI, JKUJIKOCTEH U ra30B, 3JIEKTPUUECKUE CBOKCTBA
METAJUIOB, MEKTPOIUTUYECKAs AUCCOLMALUS, FAJIbBAHUKA.

TI'eoepaghus: BnaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE JBUKEHMH C HCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHHS B
TEXHUKE, TOAIIMITHUKYA, MCIIOJIB30BaHME 3aKOHA COXPAaHEHHMs HUMIylbca B TEXHHUKe (pakera,
BOJIOMET U ApPYyTHUE), ABUTATENIb BHYTPEHHETO CrOPAHNUs, TapoBasi TypOMHA, OBITOBOI XOJIOANUIIBHHUK,
KOHJIMIIMOHEP, TEXHOJIOTUH TOJIYYECHUSI COBPEMEHHBIX MaTE€pHUajoB, B TOM YHCJIE HAHOMAaTEPHUAJIOB,
U HAHOTEXHOJOIMH, OHJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJIEHHE DSJIEKTPONPHOOpPOB, KCEPOKC,
CTpYWHBI TIPUHTEP, 3JIEKTPOHATrpeBaTEIbHBIE MPUOOPHI, 3JIEKTPOOCBETUTENbHbBIE TNPHOOPHI,
rajbBaHUKa.

11 KUIIACC

Pasznea 4. diekTpoauHaMHuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTrosiHHbIE MarHuThI. B3auMoaelcTBue MOCTOSSHHBIX MarHUTOB. MaruutHoe nosie. Bektop
MarHUuTHOW UHAYKUMH. [ [pyHIKN Cynieprno3uiuy MarHUTHBIX MOJIeH. JINHUM MarHUTHOW UHAYKIWH.
KapTtuna nuHMil MAarHUTHOM MHIYKIIMU TTOJISI TOCTOSIHHBIX MarHUTOB.



MaruutHoe moJie TMPOBOJHMKA C TOKOM. KapTuHa JIHMHMN WHIYKIIMM MAarHUTHOTO IOJIA
JUTMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBI[EBOTO MPOBOAHUKA, KATYIIKH C TOKOM. OTbIT
Opcrena. BzaumopencTBue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJb U HanpaBjieHue. J[BuxeHue 3apspKeHHOM YacTUIBI B OJHOPOIHOM
MarHuTHOM noje. Pabora cubl JlopeHia.

SlBnenne  sineKTpoMarHuTHOM MHAYKUMHM. [lOTOK BeKkTOpa MarHUTHOM  MHIYKIIHH.
DNEKTPOABUKYILASA CUJIa MHIYKIMU. 3aKOH JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe »siexkTpuueckoe IMoje. ONEKTPOABMKYIIAs Cula HWHAYKIMA B TPOBOJHHKE,
JIBUKYIIIEMCS TTIOCTYINATEIbHO B OJTHOPOJHOM MAarHUTHOM TOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTB. SIBIICHUE CAMOMHAYKIIMU. DJNEKTPOABMIKYIIASI CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTPOMCTBA U  MPAKTUUYECKOE TMPUMEHEHUE: IOCTOSIHHBIE MArHHUTHI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE ANEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIMY MarHUTHOTO TIOJISL.

B3anmopenictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBlieHME NEKTPOMAarHUTHOW UHAYKIIWH.

IIpaBuiio Jlenna.

3aBUCUMOCTDH AJIEKTPOJABIKYIIECH CHJIBI MHIYKIIMM OT CKOPOCTH HM3MEHEHUS MarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3ydenne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBieHUS 3IEKTPOMArHUTHON WHTYKIIUH.

Pa3gen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUSA

KonebGarenbnast cucrema. CB0oOOgHBIE MexXaHWYEeCKHWe KoyiebaHusA. [ apMoHHMUYecKue
konebanus. Ilepuon, uactora, ammumdtyga u  ¢asza konebanuil. [IpyXKMHHBIH MasTHUK.
MareMaTuyecKkuii MasiTHUK. Y paBHEHHE TapMOHHMUYECKHX KoseOanmii. [IpeBparienne sHEpruu mpu
rapMOHUYECKUX KOJIeOaHUSIX.

KoneGarenbuplii  KOHTYp. CBOOOIHBIE DSJIEKTPOMAarHUTHBIE KOJIEOAHUS B HJI€ATHHOM
KOoeOaTeIbHOM  KOHTYype. AHAJIOTUS MEXAY MEXaHHYeCKUMH U DIIEKTPOMATHUTHBIMU
koneOanusiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHUsS SHEPTHM B HJICATHLHOM KOJeOaTEIHbHOM
KOHTYPE.

[IpencraBienue o 3aTryxaromMx KoyieOaHHsIX. BBIHYXIEHHble MeXaHHMYeCKHe KojeOaHus.
Pe3onanc. BeiHyXI€HHBIE AJIEKTPOMarHUTHBIE KOJIeOaHMs.

Ilepemennbiii Tok. CHHYCOMIAIbHBIA TMEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOrO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpowsBoacTBo, mepegadya W MOTPEOJCHHUE DIICKTPUUECKOW JHEPTHUHU.
DKOJIOTUYECKUE PUCKU TpPU TPOU3BOACTBE BJEKTpodHepruu. KynbTypa HCMIOIB30BAHUS
3JIEKTPOIHEPTUH B MOBCEAHEBHON KU3HU.

TexHu4ecKknue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHHUE: ICKTPUUYECKUN 3BOHOK, FEHEPATOp
MEPEMEHHOT0 TOKa, TMHHUU 3JIEKTponepeaay.



Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTeNbHOW CHCTEMBbl (IIPYKMHHBIM WM MaTeMaTHYeCKHi
MasITHHK).

Habmonenue 3aTyxaomux KoieoaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuuminorpamMmbl  (3aBUCMMOCTH  CWJIBIL  TOKAa M HaOpsDKEHUST OT  BPEMEHH) Ui
3IEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onanc mpu mocienoBaTeNIbHOM COECIWHEHHM PE3UCTOpa, KaTyIIKM HWHAYKTUBHOCTH M
KOHJIEHCATOopA.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH MEPUOa MaJlbIX KojeOaHWW rpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccenenoBanue nepeMeEHHOro0 TOKa B LEMH U3 MTOCIIEI0BATENBHO COEMHEHHBIX KOHAEHCATOPAa,
KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60TIHbL

MexaHuuecknue BOJIHBI, YCI0BUs pacupocTpaneHus. Ilepuon. CkopocTs pacipocTpaHeHus U
JuinHA BoHBL. [lomepeunsie u mpoaoiabHble BoJMHBL. MHTepdepenuys n nudpakuns MeXaHUYECKuX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBL. YCJIOBHS M3JIy4€HHs DJIEKTPOMarHUTHBIX BOJH. B3aumnHas
opueHTtauus BekTopoB E, B, V B sanekTtpomarauTHON BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKkeHHe,  MpeJoMiIeHue,  nosspuzanms, audpakuus, uHTepdepenuus.  CkopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [I[ppuMeHeHue 371eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIIBI paInOCBA3U U TeNIEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpeabl.

TexHu4yeckne yCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHBIE WHCTPYMEHTHI,
yIbTPa3ByKOBasl IMAarHOCTUKA B TEXHUKE W MEIULMHE, pajnap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

Habmoienue orpaskeHus ¥ NpeaoMIIeHUSI MEXaHUYECKUX BOJIH.

Habmionenue natepepeHny 1 1uppakiud MEXaHMYECKUX BOJIH.

3BYKOBO pe30HaHC.

HabmioneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTY/I0M U 4acTOTOM KoJeOaHHH.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, NMPEIOMIICHUE, TOJIpU3alius,
nudpakuus, tHTepdepeHIus.

Tema 3. Onmuka

I'eomerprueckass ontuka. IIpsMonuHelHOE pacnpoCTpaHEHUE CBETa B OJHOPOJHOM Cpele.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbI OTpakeHUs cBera. [locTpoeHne H300pakeHUl B IUIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHUS cBeTa. AOCOJIIOTHBIN MOKa3aTelb MPEIOMICHUS.
[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa moJTHOTO BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceera. ClnoxxHbIH cocTaB 6eoro cBera. LBer.

Colwuparomue U paccerBaronive JMH3bI. ToHKas JTuH3a. POKYCHOE PACCTOSHUE U ONTUYECKAast
cuna ToHKOM nuH3bL [locTpoeHne wn300pakeHUl B COOMpArOIIMX M PACCEHBAIOIIMX JIMH3AX.
®opmylia TOHKOH JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.



[Ipenensl HPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. MaTepdepenmus cera. KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS HAOIIOICHUS
MaKCHMyMOB U MUHUMYMOB B MHTE€P(HEPEHLMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxmus ceera. Judpakunonnas pemeérka. Y cioBre HaOII0IeHUs TIaBHBIX MAKCUMYMOB
MpH MMaJCHIH MOHOXPOMATHYECKOTO CBETa Ha MU(DPAKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHUYeCKHME YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHWe: OYKd, Jyma, (oToamnmapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TE€JIECKOI, BOJIOKOHHAsI ONTHKA, AU(PpaKIUOHHAs peléTKa,
HOJISIPOU.

Jlemoncmpayuu

[IpsamonuHEiHOE pacnpoCTpaHEHHE, OTPAXKEHUE U MpesioMjieHHe cBera. OnTuyeckue
npuOOpBHI.

[TonHoe BHyTpeHHee oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Mogenu MUKpPOCKOIIa, TeIECKOmna.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nqudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ HTOMOILIBIO PU3MBI.

[TonydeHue cekTpa ¢ MOMOIIbI0 AUPPAKIHOHHON PEIIETKH.

Habmionenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne noka3aresns NpeioMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgea 6. OcCHOBBI cienMAJIbLHOM TEOPUH OTHOCUTEIbHOCTH

I'paHuipl TPUMEHUMOCTH KJIACCHUYECKOM MexaHUKHU. [locTynmarsl crnenualbHOW TEOpUH
OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTh MOJYJs CKOPOCTH CBETa B  BAaKyyMe, [PUHIMII
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPALLIEHNE JUITHHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Paznen 7. KBanroBas pusuka

Tema 1. Inemenmul K6AHMOBOI ONMUKU

®otonbl. @opmyna [Inanka cBs3u dHEpruu (PoToOHA C €ro 4acTOTON. DHEPrusi U UMITYIIbC
¢dorona.

Otkpeitue u uccnegopanue Gorodddexra. Onwitel A. I'. Ctonmerosa. 3akoHbl GoTtorddexra.
VYpaBuenue DitHmrelHa 11 Gotorddexra. «KpacHas rpanuma» Gorosdpexra.

HaBnerune cBera. OnbiTel [1. H. JIeOGenena.

XUMHUUYECKOE ICMCTBUE CBETA.

TexHuueckue ycTpoWcTBa U MpakTUYECKoe MpUMEHEeHHe: (OTOoIEeMEHT, (OTOAATUUK,
CoNTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTod3dheKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.

Cseronuos.

Comnneynas Oatapes.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. OmwiTel Pesepdopma mo paccesHuto o -yactuil. I[lmanerapHas
mognens aroma. ITocrynatsel Bopa. M3nydenue u morsomieHune (OTOHOB NpH TEpexoje aroMa ¢
OJHOTO YPOBHS SHEPIruu Ha Jpyroi. Buael ciektpoB. CHeKTp YPOBHEHN S3HEPTUU aTOMa BOJIOPOIA.

BonnoBssle cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Jyaan3M.

CHoHTaHHOE U BBIHY)KJICHHOE U3JIyYCHUE.

TexHudyeckue yCTpPOHMCTBA UM INPAKTUYECKOE IIPUMEHEHHUE: CICKTPAIbHBIM  aHAIN3
(criekTpocKom), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopenb onsiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3€pa.

HabmioneHne nuHeuaThIX CIEKTPOB H3ITy4SHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue muHEHYaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, TOKa3bIBAIOIINE CIOKHOCTb CTpOeHUs sapa. OTKpPhITHE PaJIUOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo ompeneneHuio cocTaBa pagHoaKTUBHOrO ninydeHus. CBoHCTBa anbda-,
Oera-, raMMa-u3i1ydyeHus. BiausHue paJuoakTUBHOCTH Ha )KUBbBIE OPIaHU3MBI.

OTtkpbiTHE IpOTOHA M HeWTpoHa. Hykinonnas monens siipa IeiizenOepra—lBanenko. 3apsin
aapa. MaccoBoe unciio sapa. M30Tomsl.

Anbda-pacnaa. DIEeKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. ['amMma-uznyueHue. 3aKoH
PaaMOaKTUBHOIO pacnaja.

DHeprust cBA3HM HYKJIOHOB B sizipe. SnepHble cuitbl. JleekT Macchl spa.

Snepublie peakuuu. JleneHue u CUHTES AIEp.

Snepubiii  peaktop. Tepmosinepublii cuHTe3. [IpoGiieMbl W TEpCHEKTHBBI  SACPHOM
JHEPreTUKU. DKOJIOIMYECKHE aCIIEKTHI AIEPHON SJHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIUH STIEMEHTAPHBIX YacTHULI.

OyHnnaMeHTaIbHbIE B3auMoelcTBus. EquacTBO hrsnueckoit KapTUHBI MUpA.

TexHuueckne yCTpONCTBA M NPAKTHUYECKOE MPUMEHEHHE: TO3UMETpP, Kamepa Buibcona,
SIEPHBINA PeakTop, aTOMHast boMoOa.

Jlemoncmpayuu

CuéTurK MOHU3HUPYIOINX YaCTHL.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH

Otansl pa3BUTHs acTpoHOMUU. [IpHKiIagHOEe 1 MUPOBO33pEHYECKOE 3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, IX BUIUMOE IBUKCHHE.

ConHeynas cucrtema.

Connue. ConHeuHas akTUBHOCTB. Vicrounuk sHeprun ComHia v 3BE311. 3BE3/bl, UX OCHOBHbIE
XapakTepUCTUKHU. JluarpaMma «CHEKTpaJIbHBIA KJAcC — CBETUMOCTb». 3BE3AbI TJIaBHOU
IIOCJIE0OBATENbHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETHMMOCTb» 1l 3BE31  IJIaBHOU
MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAEHNUH U 3Botolmu ColHIa U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Mnineunsiii [lyte — Hama [Namaktuka. I[lomoxenune u npuxenue Connua B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon XaO6ma. PazOeranme ramaktuk. Teopwus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus



HaOnroneHuss HeBOOPYKEHHBIM IJIa30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUH IS
OTIpeNIeNICHUs] TIOJNIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro nomymapus 1 sipKkue 3BE3/bI.

Ha6mronenus B Teneckorn JIyHsl, raner, Mnewroro [yrtu.

O0o0maree NOBTOPEeHUE

Posb hu3uKM M aCTPOHOMHHM B SKOHOMUYECKOH, TEXHOJIOTUYECKOM, COIIMATLHON M 3THYECKOM
cdepax IeATEIBHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKU U aCTPOHOMHMM B COBPEMEHHOW HayuyHOU
KapTUHE MHUpa, poyib (hU3UYecKod TeopuH B (POPMHUPOBAHUHM NPEACTABICHUH O (Qu3HUECKOn
KapTHHE MHUpPa, MECTO (PU3MYECKOM KApTHHBI MHpa B OOILIEM psAy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJCTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usukm 06a30Boro ypoBHs B 11 Kiacce OCymecTBISEeTCs C y4ETOM
COJIepKATEIbHBIX MEXIPEJIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimus, CBA3aHHBIE C M3YYEHUEM METOJOB HAYYHOI'O I1O3HAHMUSL:
SBJICHHE, HAay4YHBIM (akT, THUnore3a, (Qu3nueckas BeIWYMHA, 3aKOH, TEOpHUs, HaOII0JeHuE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMbl YpPAaBHEHWM, TPUTOHOMETpPHUYECKHE (QYHKLHU: CHUHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPBl M MX
IPOEKIMM Ha OCHU KOOPAMHAT, CJIO0XKEHUE BEKTOPOB, IMPOU3BOJIHBIE IEMEHTAPHBIX (DYHKIHM,
NPU3HAKK TOJ00MS TPEYTOJIbHUKOB, OTPEAeICHNE TUIOMIAAN TUIOCKUX GUTyp U 00BbEMa Tell.

Buonozus: 3nekTpuyecKue sIBIECHUS B )KMBOH IPUPOJE, KOJIEOATENbHbIE IBUKEHUS B XKUBOMN
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU NPUPOAE, AEHCTBUE paiiallii Ha KUBBIE OPTaHU3MBbI.

Xumus: CTpOGHHE aTOMOB M MOJEKYJ, KpPHUCTaNINYECKash CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: MarHuTHbBIE MOMIOca 3€MIIM, 3aJ€KHM MAarHUTHBIX pPyHA, (poTochéMKa 3eMHOMN
IIOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUH.

Texnonocusn: JTMHUM DIEKTPOIEpenad, I'E€HEpaTop INEPEMEHHOrO TOKa, JJIEKTPOIBUIATEINb,
UHAYKIMOHHAs TIeYb, pajap, paguoNpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMDBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro mnpeamera «@Pu3uka» Ha YpOBHE CpeAHEro oOIero obpa3zoBaHuUs
(6a30BBIi YPOBEHB) JOJKHO 00ECIICUUTh TOCTHKEHUE CICAYIOMNX JUIYHOCTHBIX, METAPEIMETHBIX
U TIPEIMETHBIX 00Pa30BaTENbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pe3yabTaThl OCBOCHUsI y4yeOHoro mnpenmera «®dusmka» AOKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTpPEHHEU
MO3UIIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAIIUN, MMO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAAULIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIUPEHHUE KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLECCE PEANTN3ALUU OCHOBHBIX HAIIPaBICHUN BOCHUTATEIbHOU
JeATEeIbHOCTH, B TOM YHUCJIE€ B YAaCTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh ~ TPAXKIAHCKOH  MO3UIMU  OOydalomerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;

NPUHITHE TPAJUIIMOHHBIX OOIIEYEIOBEYECKMX TYMAaHUCTHUYECKUX W JEMOKPATHUYECKHUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIhHOCTh B HMHTEpEcax TIpaKIaHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJICHCTBOBAThH C COLUATBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIIUSIMHU
Y Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM TPaXKTAHCKOW UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHHSIM POCCUICKHUX YUEHBIX
B 00J1acTH (PU3HMKH U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[MIO0 U MPUHUMATh OCO3HAHHBIC PEIEHUS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyIIero;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

3CTETUYECKOE OTHOIIEHHE K MHpPY, BKIIIOYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢u3nueckoil Hayke;

5) TpynoBOro BocnuTaHMs:

MHTEpPEC K Pa3IudHbIM cepaM mpodeccuoHaIbHON IeITeTbHOCTH, B TOM YUCIIE CBSI3aHHBIM C
bU3MKONH ¥ TEXHUKOW, YMEHHE COBEpPINATh OCO3HAHHBIM BBIOOp Oyaymeid mpodeccuun wu
pean30BBIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa30BaHHUIO B 00JacTH (U3MKUA Ha
MIPOTSKEHUU BCEU KU3HU,

6) IKOJI0rM4ecKOro BOCIMTAHUSA:

c()OPMUPOBAHHOCTh  IKOJIOTUYECKOW KYJIbTYpPBI, OCO3HAHHE TJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

IIJIAHUPOBAHUE U OCYILECTBIICHUE JACHUCTBUN B OKPYXKAIOLIEH CPEle Ha OCHOBE 3HAHHUS Lielen
YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHue OIbITa AEATeIbHOCTU KOJIOTMYECKON HAMpPaBICEHHOCTH HA OCHOBE MMEIOIIUXCSA
3HaHWI Mo (pHU3UKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHHUSA:



c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYECKON HAYKH;

OCO3HAaHUE ILICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTb B TIPOLIECCC H3YUCHUSA q)HBI/IKI/I
OCYIIECTBIISITH MIPOCKTHYIO M UCCIIEAOBATEIBCKYIO IEATEILHOCTh HHIMBHIYaIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBHS

ba3oBble Jlornyeckue 1ecTBUA:

CaMoOCTOSITENIbHO (OPMYITUPOBATh U aKTyaJU3UpOBaTh MpoOiieMy, paccMaTrpuBaTh €€
BCECTOPOHHE;

OTIpEeeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBICHUSX;

pa3pabarbIBaTh IJIaH pelIeHUs: MPOoOJIeMbl ¢ YYETOM aHAJIM3a UMEIOIIUXCS MaTepUaNbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLICHUBATh COOTBETCTBHE pE3YyJIbTaTOB LIEJISM,
OIICHUBATh PUCKH MOCJIEACTBUHN ACSITEIBHOCTH;

KOOPJAMHHUPOBaTh M BBHINOJHATH pabOTy B YCIOBHUSX pPEATbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TPOOJIEM.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUSA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MMOHATHAMHI U METOAaMU (hU3MUYECKOI HAYKU;

BJIQJICTh HABBIKAMHU Yy4eOHO-HCCIIEOBATEIBCKON M TMPOEKTHOW IESATEILHOCTH B O0JIACTH
(Gu3MKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOWCKY METOJOB pElIeHMs 3aaad
(GU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO PA3IMIHBIX METOI0B MTO3HAHMUS;

BJIQJIETh BHUJIAMHU JESITENbHOCTH 110 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro HWHTEpIIpeTaluH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCJIE MPU CO3TAHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISAITh PUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3aJauy, BbIABUTATh TUIIOTE3Y
e€ pelieHus, HaXOJAUTh apryMEHTHI JJI JOKa3aTelbCTBA CBOMX YTBEP)KICHUMN, 3aJaBaTh apaMeTphl
Y KpUTEPUU PEILICHUS;

AQHAJIM3UPOBATH IMOJYYECHHbIE B XOJE PELICHUS 3a/ladll pPe3yJbTaThl, KPUTUYECKU OILEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJlayll B 00pa30BaTEIbHON EATEIbHOCTH, B TOM
YHCIIe IPH U3YYEHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEIbHOCTH,

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX o0IacTei;

BBIJIBUTaTh HOBBIC UJIEU, IIPEJIaraTh OPUTHHAIbHBIC TTOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTepPHATUBHBIEC PEILICHUS.

Pabora ¢ naopmanmeii:

BJIQ/IETh HaBBIKAMM MOJy4yeHUs HHQOpMAIUK (PU3HMUECKOrO COAEpX aHHUs W3 HCTOYHUKOB
pa3HBIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh TMOWCK, aHalU3, CUCTEMaTHU3alui0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUIOB U (OPM MpeacTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIb30BaTh Cpe/ICTBa MH(POPMAILIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B peIIeHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHHM3AIMOHHBIX 3a7ad C COOJIF0JIeHHEM TpeOOBaHUN
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKEHUs, MPaBOBBIX U ITUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30IIaCHOCTH;



CO3/1aBaTh TEKCTHI (PM3MUECKOTO COZAEPIKAHUS B PA3IMYHBIX (opMarax ¢ yuéTOM Ha3HAYCHHS
uHpOpMallMl ¥ IeJIeBOll ayAMTOpPHM, BbIOMpas ONTUMalbHYIO (OpPMY THPEICTaBICHUS U
BU3YaIU3al1H.

KoMMyHuKaTHBHBIC YHHBepcaJlbHble YueOHbIe 1eHCTBHUSA:

OCYIIECTBIISITH OOIIEHHE Ha ypokaxX (PU3MKU U BO BHE-YPOUHOI J1€ATEIbHOCTH;

pacro3HaBaTh MPEINOChUTKA KOH(PIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBHUIYaJIbHON paboTHI;

BbIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX JIEHCTBUH C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4j€Ha KOJUIEKTHUBA;

MPUHUMATD 1I€JIN COBMECTHOI JESATENIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JIEHCTBUS
o €€ JOCTUXKCHUIO: COCTABJIATh IUIAH JEUCTBUM, pacHpeneisiTb pOad € YYETOM MHEHHM
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU pPaOOTHI;

OLIGHUBATh Ka4eCTBO CBOETO BKJIAJa M KaKIOr0 YYaCTHHKA KOMaHJbI B OOLIMI pe3ylbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLIEHMBAaTh WJEU C IO3ULHUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIIATH IO3UTUBHOE CTPATErMUECKOE MTOBEJCHUE B PA3IMUHBIX CUTYaLUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHHUE, ObITh NHUIIUATUBHBIM.

PeryasiTuBHble YHHBepPcaJbHbIEe YUeOHbIEe 1eHCTBUSA

Camoopranmn3anus:

CaMOCTOSITENIbHO OCYIIECTBISATh IO3HABATENIbHYIO JEATEIBHOCTh B 00JaCTH (GU3UKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIIeHUs PAcuE€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBIIIOJIHEHUSI MPAKTUYECKOH paboThl ¢  y4€TOM HMMEIOIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

pacupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHH;

JienaTh OCO3HAHHBIM BBIOOP, apTyMEHTUpPOBATh €ro, OpaTh Ha ceOsS OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO M TPOSIBICHUIO IPYAUIIMU B 001acTU (DU3UKU, TIOCTOSTHHO
HOBBIIIATH CBOIM 00pa30BaTEIbHbIN U KYIbTYPHBIN YPOBEHD.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

JlaBaThb OLIEHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YIbTATOB LEJISIM;

BJIAJICTh HABBIKAMH IO3HABATENLHOW peQIIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA M
MBICTTUTENIbHBIX MTPOLIECCOB, X PE3YNbTATOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pedIeKCHUH TS OLICHKH CUTYaIH, BEIOOpA BEPHOT'O PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U apryMEHTHI IPYTUX MPU aHATU3€E PE3YIbTAaTOB JACSITEIbHOCTH;

NPUHUMATD ceOsl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB JACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomnecce nocTHKEHUS TUUHOCTHBIX PE3yIbTaTOB OCBOCHMS MPOTPaMMBbl 1O (U3UKE JUIS
YPOBHsI CpeAaHEero oO0miero oOpa3oBaHUs y OOYYAIONMIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
UHTEJUICKT, MPEATNOJIaralonifii c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CIHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBLHOE COCTOSIHHE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHOMN C(hepbl, OBITh YBEPCHHBIM B ce0e;



CaMOpETYJIMPOBAHNS, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEACHHUE, CIIOCOOHOCTh aaNTHPOBATHCA K 3MOLMOHAIBHBIM M3MEHEHHSM U HPOSIBISATDH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO LEIU W YCIexy,
ONITUMU3M, UHUIIMATUBHOCTh, YMEHHE IEHCTBOBATH UCXO/Is1 U3 CBOMX BO3MOXKHOCTEHH;

SMIIaTHH, BKJIIOYAIONIEH CIIOCOOHOCTh IOHMMAaTh AMOIMOHAIBHOE COCTOSHHE JAPYTHUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOYAIOMINX CIHOCOOHOCTH BBICTPaMBaTh OTHOLICHUS C APYTHMMHU
JIOAbMU, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

JEMOHCTPUPOBATh HA TMpPHUMEpax poJib U MecTO (U3UKH B (HOPMHPOBAHUH COBPEMEHHOM
HAay4yHON KapTHUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMH, B MPAKTUYECKOU
JIeITEeILHOCTH JIFOACH;

YUUTHIBaTh TPAHUIIbl IPUMEHEHHS] U3YUYEHHBIX (PU3NUYECKUX MOJeNel: MaTepuaabHas TOUYKa,
WHEepIHagbHas CUCTeMa OTCYETa, abCONIOTHO TBEPAOE TENO, UACANBHBIN Ta3, MOJEIH CTPOCHHUS
ra3oB, JKUJKOCTEH W TBEPHABIX TeJ, TOUEUHBIH DJIEKTPUUECKHUM 3aps] NpU pelieHuu (U3NYECKuX
3a/1a4;

pacro3HaBaTh (U3MUECKHE SBJICHHUS (MPOIECChI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOPUM CTPOCHMSI BEIIECTBA W BIEKTPOAMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE, CBOOOTHOE MaZieHHE T, IBUKEHHE
[0 OKPY>KHOCTH, WHEPLUS, B3aUMOeHCTBHE Tell, MU y3usi, OpOYHOBCKOE BUKEHUE, CTPOCHHE
KUAKOCTEH U TBEPABIX Tell, U3MEHEHHE 00BEMa Tesl MPU HArpeBaHUU (OXJIAKIACHHH), TEILIOBOE
paBHOBecHe, HCHapeHHe, KOHIEHCAlWs, IUIABJIEHWE, KPUCTAJIM3ALMs, KUICHHE, BIAXKHOCTD
BO3/yXa, MOBBIIICHUE JaBJIECHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYIE, CBSI3b MEXIY
napamMeTpaMH COCTOSIHUSI Fa3a B U30MIPOLIECCaX, SJIEKTPU3AIUs TEN, B3aUMOICHCTBUE 3apsJI0B;

OINKCHIBATh MEXAHUYECKOE JIBUKEHUE, UCTONb3Ys PU3NUYECKUE BEIMUMHBI: KOOPAUHATA, MYTh,
nepeMeIIeHre, CKOPOCTh, YCKOPEHHE, Macca Tela, CUila, UMIYJIbC Tejla, KHHETUYECKasi SHEprus,
NOTEHLIMAJbHAs HHEpPrusi, MeXaHuyeckas paboTa, MeXaHMuYecKas MOUIHOCTh; IpPU OMHCAHHUU
MPABUIILHO TPAKTOBATh (DU3MUECKHUI CMBICI MCIIOJIb3yEeMbIX BETMYHH, UX 0003HAYCHUS U €IUHUIIBI,
HAXOJUTh (POPMYJIbI, CBSA3BIBAIOIIUE TaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMHU BEIHMUYNHAMU;

ONUCHIBATh HW3YYEHHBIC TEIUIOBHIE CBOMCTBA TEN W TEIJIOBBIE SIBICHUS, HCIIONb3Ys
dusznyeckue BeIMYMHBL: JIaBlIieHHWE Ta3a, TeMIeparypa, CpeaHsis KHHETUYecKas dHeprus
XAa0THUYECKOTO JBMXKEHUS MOJIEKYJ, CpPEIHEKBaJpaTU4YHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSA SHeprusi, pabora raza, KOd(QQUIMEHT IOJE3HOr0 JEHCTBUS TEIIOBOTO
JBUTATENIS; IPU ONIMCAHUU MTPABWIIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIIOJIb3yEeMbIX BETUYHH, UX
0003Ha4YeHHs] ¥ €IUHUIIBI, HAXOIUTh (YOPMYIIbI, CBSI3bIBAIOLINE JaHHYIO (DU3MUECKYIO BETUUYHHY C
JIPYTUMU BETUYMHAM;

ONKCHIBATh M3y4YCHHBIE DJIEKTPUUYECKHE CBOICTBA BELIECTBA U JIIEKTPUUYECKHE SBICHUS
(mporiecchbl), UCHONB3YyS (PU3NYECKUE BEIUYUHBI: JJIEKTPUUYCCKUI 3apsl, SJICKTPUUECKOE II0JIe,
HANPsDKEHHOCTD MOJISA, MOTEHIIMAN, Pa3HOCTh MOTEHIIUAJIOB; MIPU OMMCAHUU MPABUIBHO TPAKTOBATH
(U3UYECKUN CMBICI MCIIOJIb3yEeMbIX BEJTMYHH, X 0003HAYCHHS U EAMHHMIIBI; YKAa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

AHATM3UPOBATh (PU3UYECKUE TMPOIECCHl U SBICHUS, HWCIONB3YysSd (U3MYECKUE 3aKOHBI U
NPUHLIMNBL: 3aK0H BcemupHoro taroteHus, I, II u III 3axkonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPIruM, 3aKOH COXPAHEHUSI MMITYJIbCA, MPUHIUIT CYNEPHO3ULUUA CUJ, TPUHIIUI
paBHOMpPaBUS HWHEPIHUAIBHBIX CHUCTEM OTCUETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BEI[ECTBA, FA30BbIE 3aKOHBI, CBS3b CPE/IHEN KHHETUUECKON YHEPTUU TEIIOBOTO ABUKEHUS MOJIEKYII



¢ a0COJIOTHOM TeMIepaTypoi, MEepBBIi 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAaHEHUS JIEKTPHUECKOTO
3apsna, 3akoH KynoHa, @npu 3TOM pas3nnyarh CIOBECHYI (DOpPMYyJIUpPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBUSA (TPAHULIBI, 00JIACTH ) TPUMEHHUMOCTH;

OOBSICHATh OCHOBHBIE NPHHLMUIBI ACHCTBUS MALIMH, IPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyath ycIoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBINOJIHATh OKCHEPUMEHTHl IO MCCIEJOBAHUIO (U3UYECKUX SBJICHUH M IPOLECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEpPEHH, PU 3TOM (OPMYIHUPOBATEH MpodieMy/3aiauy
U TUNOTE3y Y4eOHOro 3KCIEpUMEHTa, cOOMpaTh YCTAaHOBKY W3 IPEJIOKEHHOIO 000pyHOBaHMS,
IPOBOJUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3UUYECKUX BEJIMYUH, IIPU 3TOM BBIOMpATh
ONTUMAJIBHBIA CIIOCO0 W3MEPEHHs M HCIOJIb30BATh HM3BECTHBIE METOMABI OICHKH IMOTPEUIHOCTEH
W3MEPEHHI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXNY (PM3MYECKMMH BEIMYMHAMU C UCIOJIH30BAHUEM IPSIMBIX
U3MEPEHUl, MpH 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCUPOBATh pE3yJIbTaThl IOJy4YE€HHON
3aBHCUMOCTH (PM3UYECKUX BEJIMYUH B BHUJE TAOMUI] U TpaHKOB, AETaTh BHIBOIBI 110 pe3ylibTaTaM
UCCIIEI0BaHMS;

co0uro1aTh Mpasuiia 0€301MacHOro TpyZAa MpH MPOBEACHNUN UCCIEIOBAaHUN B paMKax y4eOHOTrO
9KCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKON M IMPOEKTHOM [JESATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYIOBAHUS;

pelaTh pacy€THbIE 331a4M C ABHO 3aJaHHOHN (PHU3MUYECKON MOJENbIO, UCTIONb3Ys (pU3nUecKue
3aKOHBI W MPHUHLUIBI, HAa OCHOBE aHalIM3a YCIOBHUA 3a7aydl BHIOMpaTh (U3UYECKYIO MOJIEINb,
BBIJICJIATh (PU3MYECKHE BEIMYMHBI U (HOPMYJbl, HEOOXOAUMMBIE i €€ pelIeHUs, MPOBOIUTH
pacu€Thl M OLIEHUBATh PEAIbHOCTD TOJTYYEHHOT0 3HAaYeHUs (PU3UUECKOM BETMUNHBI;

pelmaTh KaueCTBEHHbIC 33JayM: BBICTPAUBATh JIOTMYECKM HEINPOTHBOPEUMBYIO LIEHNOUYKY
paccyXJIeHHii ¢ ONTOpON Ha W3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIOJIb30BaTh MPH PEIICHUU y4eOHBIX 3a]a4 COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTHH
JUIs TIOMCKa, CTPYKTYpUPOBaHUS, HHTEPIPETallMd W MpEJICTaBICHHUs Yy4eOHOW M Hay4HO-
HOMNYJISIPHOM MH(OpMAIMK, TOJYyYEeHHON U3 pa3IMYHbIX UCTOUYHMKOB, KPUTHUECKU aHAJIU3UPOBATh
noJy4aeMyro HH(popMaIuio;

IPUBOANUTH INMPHUMEPHl BKJIAJa POCCUHCKHUX U 3apyOCKHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKH, 00bSACHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM XKHU3HM Ui oOecledeHus
0€30MacHOCTH MpH OOpalieHnH ¢ NPHOOpaMH U TEXHHUUYECKUMH YCTPOWCTBAMHM, JJISI COXpPaHEHHUS
3JI0POBbsl U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXKAIOIIEH cpelie;

paboTarh B rpymie C BBIMOJIHEHHEM DPA3JIMYHBIX COLMAILHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO PACHPENeNATh OOA3aHHOCTM M IJIAHUPOBaTh  JEATEIBHOCTH B
HECTAHJAPTHBIX CUTYalUsX, aJeKBAaTHO OLIEHWBATh BKJAJ KaXJAOI0 W3 YYaCTHHKOB TPYINBI B
pelieHre paccMaTpuBaeMoi IpoOIeMBI.

K xonny oOyuenus B 11 kiacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

JIEMOHCTPUPOBATh Ha MPUMEPax poJib U MecTO (UMUK B (HOPMHUPOBAHMU COBPEMEHHOM
HAay4yHOM KapTHUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTUW, B MPAKTUYECKOU
NeSITeIbHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHHBI MUPA;

YUUTBIBATh TIPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJENeH: TOYEUHBIH
AIIEKTPUUYECKUI 3apsill, Ty4 CBETA, TOUCUHBII MCTOYHUK CBETA, sJIEpHAsT MOJAETh aTOMA, HyKJIIOHHAsS
MO/JIENIb aTOMHOTO si/ipa MPH pelICHUH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SBICHHS (MPOLECCH) M OOBSICHATH HUX Ha OCHOBE 3aKOHOB
EKTPOJUHAMUKA U KBAHTOBOM (DM3UKHU: 3JIEKTPUYECKass MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHuTHOE JEeHCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas
UHAYKIMS, JeMCTBUE MAarHMUTHOTO IOJs Ha NPOBOJHMK C TOKOM M JBIDKYLIUICS 3apsf,
AIIEKTPOMArHUTHBIE KOJEOAaHUs M BOJIHBI, MPSIMOJMHEHHOE PAaCHpOCTPaHEHUE CBETa, OTPAKEHHE,



npejgomieHue, uHTepdepeHIus, IUpakuus ¢ TMONApH3alMs CBeTa, MJHCIEPCUs CBETa,
dotoanexkrpuuecknii dpdext (hoTodrddekT), cBeTOBOE NaBlIeHHE, BOZHUKHOBEHHE JTUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAs paIOaKTHBHOCTD;

ONKCHIBATh HM3YyUYEHHbIE CBOMCTBA BelIecTBa (DJIEKTPUUYECKHWE, MarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO TPOBOAMMOCTb PA3IMYHBIX CpPEA) U DSJIEKTPOMArHUTHBIC SIBJICHUSA (IIPOLECCHI),
UCIIONB3YS  (PU3NYECKUE BEIMYMHBL: DJIEKTPUYECKUH 3apsii, CHJIa TOKa, JIJIEKTPUYECKOE
HanpsDKEHUE, JIEKTPUUYECKOE CONPOTHUBICHHE, PA3HOCTh MOTCHLMANIOB, JCKTPOJABMKYIIAS CUIIA,
paboTa TOKa, WMHAYKIMS MarHUTHOrO mojs, cuja Awmmepa, cuia JlopeHua, HHIYKTUBHOCTb
KaTyIIKH, SHEPrusl SJEKTPUYECKOrO0 M MAarHUTHOTO TIOJIeH, MEepHOJ M YacToTa KojleOaHWil B
Kos1e0aTeIbHOM KOHTYpE, 3aps] M cuja TOKa B MPOLIECCE TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHui, (POKyCHOE pacCTOSIHUE M ONTHYECKas Cujia JIMH3BI, NPH OMHCAHUHM TPaBHIBHO
TPaKTOBaTh (PM3UUYECKUN CMBICI MCIIONIb3YyEMbIX BEIMYUH, UX 0003HAUYEHHUS U €AUHULIBI, YKa3bIBaTh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BETMYUHY C JPYTUMH BETUYNHAMH,

OIKCHIBATh N3YUYECHHbIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONb3Ys GU3NUECKUE BETUUHUHBIL:
CKOPOCTB 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTA CBETa, SHEPTUs U MUMILYJIbC (OTOHA,
Nepuoj MoJlypacnaaa, HHEprusl CBSI3W aTOMHBIX sIep, MpPH OMHMCAHUU MPAaBUIBHO TPAaKTOBATH
(U3UUeCKUl CMBICT MCIIOJIb3YEMBIX BEIHUYUH, UX 0003HAUEHUS U €AMHUIIBI, YKA3bIBaTh (HOPMYIIH,
CBSI3BIBAIOIIME JIaHHYIO (U3WYECKYIO BEIUYMHY C APYTMMU BEIMYMHAMH, BBIYHCIATH 3HAYCHHE
(bU3HYECKOI BETMYNHBL;

aQHAIM3UPOBATh (PU3MYECKUE TMPOLECCHl U SBICHUS, HCIONB3YysAd (U3NYECKUE 3aKOHBI U
NPUHIUIBL: 3aK0H OMa, 3aKOHBI MTOCTIEI0BATEIBHOTO U MApaIICIbHOTO COSAUNHEHUS IPOBOTHUKOB,
3akoH JDkoyns—JIeHna, 3akoH SJIEKTPOMArHUTHOM MHAYKIWH, 3aKOH MPSIMOJIMHEHHOIO
pactpocTpaHeHHs] CBETa, 3aKOHBI OTPAaXXCHUs CBETa, 3aKOHBI MPEJIOMIICHHS CBETa, YypaBHEHHE
OitHmTeiHa 1 GoTodddekra, 3aKOH COXpaHEHHUs dHEPIHH, 3aKOH COXPAHCHUsI UMITYJIbCa, 3aKOH
COXpaHEHHMsI AIEKTPHUUECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MacCOBOTO YHUCIIA, MOoCcTynaThl bopa, 3akoH
PaAMOAaKTUBHOIO pacmaja, IMpU OSTOM pa3IuyaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBUSA (TPAHULIBI, O0JIACTH ) TPUMEHHUMOCTH;

OTIpeIeNATh HalpaBjeHHe BEKTOpa MHAYKLIHUHA MarHUTHOTO MOJI MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinsl JlopeHua;

CTPOUTH U OIUCHIBATH N300paKeHHe, CO3AaBaeMOe INIOCKUM 3epKaJioM, TOHKOU JIMH301;

BBITOJIHATh JKCIEPUMEHTHI MO MCCIEIOBAHUIO (U3UYECKUX SBJICHUH U TPOLIECCOB C
HCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHHI: MPpH 3ToM (HOpMYIUpOBaTh MpodieMy/3agauy
U TUIOTe3y Y4eOHOro 3KCIEpHMEHTa, COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO 000pyIOBaHMA,
MPOBOAMTH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUs (PU3NYECKUX BEIMYUH, IIPU 3TOM BBHIOMPAThH
ONTUMAJIBHBIA CIOCOO WM3MEpEeHUsi M MCIOJIb30BATh M3BECTHBIE METOJbl OLEHKHU MOTpelHocTen
U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEJIMYMH C HCIOIb30BAHHEM MPSMBIX H3MEpPEHUM:
OpU 3TOM KOHCTPYHMPOBaTh YCTAaHOBKY, (PUKCUPOBATh PpE3yJbTaThl MOJIYYCHHOW 3aBUCHMOCTHU
bu3nYeCKUX BEIIMYMH B BHUJIEe TaOIUI U TpaUKOB, eaTh BHIBOJIBI 110 pe3yjIbTaTaM UCCIIEIOBaHUS;

co0uro1aTh Mpasuiia 6€30IMacHOro TpyAa MpH MPOBEACHNUN UCCIEIOBAHUN B paMKax y4eOHOTO
JKCIIEPUMEHTa, Y4eOHO-MCCIIEI0BAaTENbCKOW M MPOEKTHOM JEeATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYIOBAHUS;

pemath pacy€THbBIE 3a/1a4U C SIBHO 33JJaHHOM (hPM3MUECKOI MOJAENBIO, UCTIONb3Ysl (hU3NUecKHe
3aKOHBl W MPHUHLUIBI, HAa OCHOBE aHalIM3a YCIOBHUA 3a7aydl BHIOMpATh (U3UYECKYIO MOJIEINb,
BBIICTATh (M3MUECKUE BEIUYMHBI U (POpMysbl, HeoOXoauMble s €€ peleHus, IPOBOAUTH
pacu€Thl M OLIEHUBATh PEAIbHOCTh MOJTYYEHHOT0 3HAaYeHUs (PU3NUECKOM BETMUNHBL;

pelath KauyeCTBEHHbIE 3aJaud: BBICTPAMBATh JIOTMUECKH HENPOTUBOPEUMBYIO LIEMIOYKY
paccyXJIeHHii ¢ ONOpOol Ha W3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 337a4 COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUU
JUIs TIOMCKa, CTPYKTYpUPOBAaHUS, HHTEPIPETallMd W IMpeJICTaBICHUs Yy4eOHOW M HaydHO-



HOMYJSIPHON MH(OPMAINK, MOTYYSeHHON M3 pa3IMYHBIX HCTOUYHHKOB, KPUTHUECKU aHAJIH3UPOBAThH
noJTy4aeMyro HH(OpMaIuio;

OOBSICHATH MPUHIMIIBI JEHCTBUS MAIINH, TPUOOPOB M TEXHUYECKHUX YCTPOWCTB, pa3inuyarb
YCIIOBHS UX 0€30MMacHOTO MCIIOJIb30BaHUS B IOBCETHEBHON JKU3HU;

NPUBOANUTH TMPHUMEPHl BKJIAZa POCCUHUCKHUX U 3apyOCKHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BaTh TCOPCTUYCCKUC 3HAHUA I1O (bI/I?)I/IKe B HOBCCHHGBHOﬁ KU3HU I OGGCHG‘-IGHI/IH
0e30macHOCTH TIpH OOpamieHnH ¢ MPUOOpaMH U TEXHHUYECKUMH YCTPOWCTBAMHM, JJISI COXPAHCHUS
3JI0POBbS U COOTIOACHUSI HOPM KOJIOTHUECKOTO TIOBEJICHUS B OKPYKAOIIEH Cpe/Ie;

paboTarh B TpyIIie C BHIMOJIHEHUEM PA3JIMYHBIX COIMATBHBIX POJICH, IUTAHUPOBATh paboTy
IPYNIbI, palMOHAIBHO PACHpPENeNsaTh OON3aHHOCTH M IJIAHUPOBAaTh  JICATEIBHOCTH B
HECTAaHJAPTHBIX CUTYaIUsX, aJeKBAaTHO OIICHWBATh BKJAI KAXKAOTO W3 YYaCTHHKOB TPYIIBI B
pelIeHne pacCMaTPUBAEMOM MTPOOIEMEI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U (undposBbie)
K/
n/n TeM NMPOrpaMMbl Bcero /P oOpa3oBaTe/ibHbIE
P pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITO3HAHUSA
L1 ®u3nKa U METO/Ibl HAYYHOT'O ) bubmmoreka [JOK
' MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruica > ! https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
2.2 Hunanika / https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXpPAHEHUS B 6 1 1 bubanorexka HOK
' MEXAHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmuorexa [JOK
’ KHHETUYECKOU TEOPUH https://m.edso0.ru/7f41bf72
Bbu6nuoreka [JOK
3.2 OCHOBBI TEpPMOJIUHAMUKHU 10 1 hitps://m.cdsoo.rw/7f4 1bf72
ArperaTHbl€ COCTOSTHUS
33 BelecTBa. Pa3oBbie 5 bubmorexa [TOK
’ Hl ’ https://m.edsoo.ru/7f41bf72
TIePEXOIbI
Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
Bbu6nuoreka [JOK
4.1 ICKTpOCTATHIA 10 ! https://m.edsoo.ru/7f41bf72
[ToCTOSAHHBIN JIEKTPUUECKUI
4.2 TOK. TOKHM B pa3iM4HBIX 12 1 bubmorexa [JOK
’ ' P https://m.edsoo.ru/7f41bf72
cpemax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68 3 4
I[TPOI'PAMME



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

11 KITIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM K/ (undposbie)
NporpamMmal Bcero P I1/P oOpa3oBaTe/ibHbIE
pecypchl
Paznea 1. QJJIEKTPOINMHAMUKA
bubmunoreka LIOK
MaruauTHoe 1ose.
1.1 11 1 3 https://m.edsoo.ru/7f41
DJIEKTpOMAarHuTHasE MHYyKIHS
c97¢
Hroro no pazneny 11
Pazaen 2. KOJIEBAHUSA 1 BOJIHbBI
but6mmoreka [IOK
MexaHu4eckue u
2.1 9 1 https://m.edsoo.ru/7f41
3JICKTPOMArHUTHBIC KOJICOaHUs
c97¢
bu6mmoreka [IOK
MexaHu4eckue u
2.2 5 1 https://m.edsoo.ru/7f41
3JIEKTPOMAarHUTHBIE BOJTHBI
c97¢
bubmunoreka LIOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41
c97¢
Hroro no pasneny 24
Pa3znen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
. bubmunoreka LIOK
OCHOBBI CIEUATIBHON TEOPUH
3.1 4 1 https://m.edsoo.ru/7f41
OTHOCHUTEIbHOCTH
c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
but6moreka [IOK
4.1 OJEeMEHTHI KBAHTOBOM OITHKHU 6 https://m.edsoo.ru/7f41
c97¢
bu6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41
c97¢
bubmunoreka LIOK
43 ATOMHOE SApO 5 https://m.edsoo.ru/7f41
c97¢
Hroro no paszneny 15

Paznesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmunoreka LIOK
DJIEeMEHTHI aCTPOHOMUU U
5.1 actpodus 7 1 https://m.edsoo.ru/7f41
Tpou3uKu 07c
Hroro no pazneny 7
Pa3nen 6. OBGOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 O6o0maroiee MOBTOPEHUE 4 https://m.edsoo.ru/7f41
c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 .
I[MTPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/ Tema ypoka
n

KoanuecTBOo 4acoB

Beero K/P | II/P

Jlara
NnpoBeieHUsl
Mo IJIaHy

Jlara
NpOBeJCHUA
no paxry

®usuka — Hayka o npupoje. Hayunsie
METO/IbI TO3HAHUS OKPYKAIOIIEr0 MUpa

Poinb 1 MecTo ¢pu3uKu B pOpMUPOBAHUU
2 COBPEMEHHOM HAYYHOU KapTUHBI MUpA, B
MPAKTUYECKOU JAESATEIbHOCTH JIIOACH

MexaHnueckoe ABMKCHIE.
OTHOCHUTENBLHOCTh MEXAHHUYSCKOT'O
nerxenus. [lepemenienue, CKOpoOCTb,
YCKOpEHHE

4 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHUE

PaBHOYCKOpEHHOE MPSAMOJIIMHENHOE
JBUKCHHE

CBoOoiHOE TajieHue. Y CKOPEHHE
CBOOOIHOTO ITaJECHUSA

KpuBonuneiinoe nBuxenue. [[pumxenue
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH

[Tpuniun oTHOCUTENBHOCTH ["anumes.
8 HNuepumansHbie cuctemsl otcuera. [lepBriit
3akoH HeroToHa

Macca tena. Cuina. IlpuHnun cynepno3unuu
9 cui. Bropoii 3akon HetoTona st
MaTepUaIbHON TOYKH

10 Tperuit 3akoH HproToHa 1711 MaTepUaIbHBIX

TOYECK

3aKOH BCEMHUPHOTo TsAroteHus. Cumna

11
TsokecTH. [lepBas kocMuueckast CKOPOCTh

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. Koadunuent tpenns. Cuna
13 CONIPOTUBJICHHUS IIPU ABUKEHUU TENA B
JKUIKOCTH WJIH Ta3e

[TocTymarenbHOE U BpaliaTeabHOE
JBIKEHHE a0COIIOTHO TBEPIOTO TEa.

14
MowmenT cuibl. Ilnedo cuinel. YcinoBus

paBHOBECHS TBEPIOIO TeIa




15

NMiynsc MaTepualbHONW TOUYKHU, CUCTEMBI
MaTepualbHBIX TOUYEK. IMIybe cuibl.
3aKOH COXpaHEHMs UMITylbca. PeakTuBHOE
JBUKCHHE

16

Pabora u morHOCTE criibl. KuHeTtnueckast
SHeprus MaTepuaabHONW TOukH. Teopema 00
W3MEHEHUU KHHETUYECKOW dYHEPTUU

17

[TorenmmanesHas sHeprus. [loreHunanbHas
SHEPTUs yIpyro aepopMUpPOBaHHOM
npyxxunbl. [loTeHmansHas sHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH

18

[ToTeHIMaNpHBIE U HEMOTEHIUAIBHBIE CHIIBL.
CBs3b paOOTHI HEMOTEHIIMAIBHBIX CUJI C
N3MEHEHUEM MEXAHUYECKOM dHEprun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPrun

19

Jlaboparopnast pabota «MccnenoBanue
CBSI3U pa0OTHI CHITBI C K3MEHEHUEM
MEXaHHYECKOH SHEePTUHU Tella Ha IpuMepe
PaCTSKEHUS PE3UHOBOTO KIYTa)

20

KontponbHas padoTa mo teme
«Kunematuka. JlmHamMuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

21

OcHOBHbIE TOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHoBCKOE
newkenue. duddysus

22

Xapaxkrep JBHKEHUS U B3aUMOECHCTBUSA
YyacTuUll BeuecTsa. Moiesn CTpoeHus ra3os,
KUIKOCTEH U TBEPABIX TEI

23

Macca monekyin. KonnyecTBo BeniecTsa.
[TocTostHHast ABoraapo

24

TermnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Lleascust

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

26

AOcomoTHas TeMIeparypa Kak Mepa
CpPEIHEU KUHETUYECKON SHEPTUU JBUKEHUS
MOJIEKYJI. Y paBHeHHEe MeHieneeBa-
Kunaneitpona

27

3akon [lanpToHa. ['a30BbIe 3aKOHBI

28

Jlaboparopuas padota «lccrnenoBanue




3aBUCUMOCTH MEXy ITapaMeTpamu
COCTOSIHMS Pa3peKEHHOI0 Ta3a

N3omporieccel B HaeaTbHOM Ta3e U UX

29 rpaduuecKoe mpeacTaBIcHIe
BuyTpenHsist sHeprusi TepMOAMHAMHYECKON
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.

30 KonuuecTBo TemioTs! u pabora.
BHyTpeHHss sHEprust 0THOATOMHOTO
UJEAIBHOTO Ta3a

31 Buael Terionepenaun
VY nenpHas TEMIOEMKOCTh BELIECTBA.

32 KonnuecTBo TEMI0ThI pH TemIonepeaaye.
AnuabaTHbIN mporiece

1 [TepBbIii 3aKOH TEPMOAMHAMHUKHU U €TO
IIPUMEHEHHE K U30IIpoLieccam

34 HeoOpatumocTs npo1ieccoB B MpUpOIE.
BTopoii 3ak0H TepMOJIUHAMUKHI

35 [punuun nevictus u KIIJ{ TeroBoit
MalIuHbI

36 [uxn Kapno u ero KITJ

37 DKosornyeckre mpoodIeMbl
TEII09HEPTETUKU

18 Oo6o06maromuit ypok «MomnekynsipHas
¢uznka. OCHOBBI TEPMOIMHAMUKI
KontponbHas padoTa mo teme

39 «Monexkymnsapras ¢puzuka. OCHOBBI
TEPMOJIUHAMUKI»

40 [TapooOpa3zoBaHue U KOHICHCAIHSL.
Hcnapenue u kunenue

A1 AOCOIIOTHAS U OTHOCUTENbHAS BIAKHOCTh
Bo3ayxa. HacelenHslil nap
Tsépnoe Teno. Kpucrannuueckue u

4 amopdHbIe Tea. AHU30TPOIHS CBOMCTB
KpucTayoB. Kuaknue KpucTaibl.
CoBpeMeHHbIE MaTepHalIbl

13 [InaBnenue u kpucTauM3anus. Y 1eabHast
TerwioTa miasneHus. Cyoaumarus

44 YpaBHEHHE TEIMIOBOTO OamaHca

45 DJIeKTpu3anus Tell. DJIEKTPUUECKUH 3apsi.

JIBa BUJIa IIEKTPUUECKUX 3aPsI0B




46

[IpoBOIHUKHU, TUATIEKTPUKHU U
MOJIYITPOBOJIHUKHU. 3aKOH COXPAHECHUS
3JIEKTPUYECKOTO 3apsiaa

47

B3aumonerictsue 3apsinoB. 3akoH Kyiona.
To4euHbIi JIEKTPUYECKUM 3apsiy

48

Hanpsk€HHOCTD 37€KTPUUYECKOTO MOJIS.
[TpuHIMI Cyneprno3uuu MEKTPUIECKUX
nojei. JIunun HanpsiKEHHOCTH

49

PaGota cuit 31eKTpOCTaTHYECKOTO OIS,
ITorennuan. PasHOCTE TOTEHITNAIOB

50

HpOBOI[HI/IKI/I " IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
I[I/IB.HeKTpI/I‘IeCKaSI MMPOHUITACMOCTD

51

DnekTpoémMkocTh. KoHnencarop

52

DNEeKTPOEMKOCTD IIIOCKOTO KOHAEHCATOPA.
DHeprust 3apsHKCHHOTO KOHICHCATOPa

53

JlaGopatopnas pabora "H3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpunIMIT NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJILHOI'O anmnapara,
CTPYWHOTO MPUHTEPA. DNEKTPOCTATUYECKAS
3anMTa. 3a3eMIIeHUE 3JIEKTPONpHOOpPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cymectBoBaHus. [Toctosunsiil Tok. Crita
toka. Hanpsbxkenue. ConpoTtuieHue. 3aKkoH
OmMa i1 yyacTka 1enu

56

[TocnemoBarenbHOE, TApATLIIEITBHOE,
CMEIIaHHOE COCTUHEHHE TIPOBOHUKOB.
Jlaboparopnast padota «13yuenue
CMEIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

57

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA.
3akoH J[xoyns-Jlenna

58

3akon OMa 115 TTOJTHOM (3aMKHYTO )
anexkTpuyeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«3mepenne D/1C nuctouHnka ToKa U €ro
BHYTPEHHETO COIIPOTHUBIICHUS

59

DNeKTpOHHAs MPOBOJUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METAJUIOB OT TEMIEPaTypPHI.
CBepxnpoBOIUMOCTb




60

DnekTpuyeckuil Tok B Bakyyme. CBoicTBa
AJEKTPOHHBIX MTyYKOB

61

[TonynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoguMocTb. CBolicTBa p—n-
nepexoza. IloxynpoBogHIKOBEBIE TPHOOPHI

62

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacrmiaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAITHS.
DneKTpoan3

63

DJIEKTPUUYECKUH TOK B ra3ax.
CaMOCTOSTENBHBIN U HECAMOCTOSATEILHBIN
paszpsa. Monnus. [1nazma

64

DneKTpuuecKue MpruOoOphl U YCTPOMCTBA U
WX MpakTudeckoe npumenenue. [Ipapua
TEXHUKU O€30I1aCHOCTH

65

O6o0maromuit ypok «IeKTpOAMHAMUKA

66

KontponbHas padoTa mo teme
«Qnektpocraruka. [locTosTHHBIN
AJIEKTPUYECKUM TOK. TOKM B pa3iIuyHbIX
cpenax»

67

Pesepubriil ypok. KonTponsHas padora 1o
Teme "DIeKTpoJuHaMuKa"

68

PesepBHbIit ypok. O600Ma0mu ypoK mo
temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




YYEBHO-METOJINUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.51., bByxosues b.b., Corckuit H.H. mox penaknueii
[MappenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue

» dusuka, 11 knace/ I'enpenmreitn JI.O., bynatosa A.A., Kopaunses U.H., Komkuna
A.B., O61ecTBO ¢ orpannueHHOMN 0TBeTcTBeHHOCThI0 «BMMTHOM. JlaGopaTtopus 3HaHUiI»;
AxrmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue»

» ®duswnka, 11 kimacc/ benara B.B., JlomauenkoB U.A., [Tane6parues FO.A., AkunonepHoe
obmectBo «M3naTenpcTBO «IIpocBemnieHue»

» ®uswnka, 10 kinacce/ I'ennenmreiin JI1.O., bynatoa A.A., Kopuunses W.H., Komkunra
A.B., O6miecTBo ¢ orpanndeHHON 0TBEeTCTBEeHHOCThIO «BMIHOM. JIaGopaTtopus 3HaHUI»;
AxnmonepHoe obmiectBo «M3marenscTBo «IIpocBerienne»

METOJUYECKHUE MATEPHUAJIBI IJISA YYUTEJISA
®usuka. 10-11kmacc. Metoauueckoe nocodue k yueoHuky I'. 5. Msxumesa, A.3. CunskoBa

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
http://school-collection.edu.ru/
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