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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypOBHS Ha YPOBHE CpPEAHEro O0OLIero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE TIOJIOKEHHUH W TpeOOBaHWUH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHO# mporpammel, npeactaBieHHbx B @I'OC COO, a Takxke ¢ yuérom deaepanbHOI
paboueii mporpaMmbl BOCIIUTaHUS U KOHIEHIMK MpernoaaBaHus ydeOHoro mpenmera «Dusnka» B
oOpa3oBaTenbHbIX  opraHm3anusx  Poccuiickoir  @exnepanuu,  pealu3ylOUMX  OCHOBHBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Copneprkanue mporpamMMsl 1o (pus3uke HampaBiIeHO HA GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOH
KapTUHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydeHun ux (pusmke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JIESITEILHOCTHOTO noaxoa. [Iporpamma o ¢pusuke cooTBETCTBYET TPEOOBAHUSAM
®OI'oC COO kK MmIaHUPYEeMbIM JIMYHOCTHBIM, MPEIAMETHBIM W METampeAMETHBIM pe3yJibTaTaM
00y4YeHHs, @ TAKXKE YUYUTHIBACT HEOOXOIMMOCTh PEaTM3alMyd MEXKIPEIMETHBIX CBs3€H (DU3UKH C
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIC 1ENTU U3yUYSHHS
¢u3uKN Ha ypOBHE CpPEIHEro o0Imero oopa3oBaHMs, TUNIAHUPYEMBIE PE3YJIbTaThl OCBOCHHUS Kypca
(bU3UKU: TUYHOCTHBIE, METAPEIMETHBIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIIE

peIMEeTHbIC PE3yIbTAThl IO TOJaM O0yUYEHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam oOydeHwHs.

®dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPHUPObI, BHICTyNAsl B KaY€CTBE y4eOHOTO
mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaJ B CHCTEMY 3HAaHUN 00 OKpYKaloIIeM MHpE.
HIkonbHBINA Kypc PU3UKH — CHCTEMOOOPa3yIOIIUi sl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MOCKONBKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB M SIBICHUN, M3Yy4aeMbIX XHMUEH,
Owonoruei, ¢pusmueckoit reorpadueid u actpoHomuei. Vcmonp3oBaHNEe W aKTUBHOE TPUMEHEHUE
busznyecKux 3HAHUW OMpeeNseT XapaKTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHil B cdepe
HHEPreTUKHU, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJYyYEHUS HOBBIX MATE€pHAJIOB C 3aJaHHBIMU
cBoiicTBaMM U apyrux. M3ydyenue pU3MKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-
HayyHOW KapTHUHBI MHpa oOydaroumxcs, B (OpMUPOBAHUE YMEHMH NMPUMEHSATh HAYUHBIH METO]
MO3HAHUS PHU BBIOJHEHUN UMU y4eOHBIX MCCIEIOBAHUH.

B ocHoBy kypca ¢u3uMKu A7 ypOBHSA CPEIHETO OOIIEro 0O0pa3oBaHUs TMOJIOKEH Pl HICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoesn yerocmnocmu. B COOTBETCTBUM C HEH KypC SIBISETCS JIOTMUECKU 3aBEpPIIEHHBIM, OH
COJICPXKHUT MaTepuay M3 BCEX pa3fesioB (M3UKH, BKIIOYAET KaK BOIPOCH KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ Hel Marepuan Kypca (GU3MKM OObEIUHEH BOKPYT
¢uznueckux teopuil. Benymmum B Kypce siBasieTcs: popMHpOBaHUE MPENCTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE€ peanuzanus mpeanojiaraeT MCMOIb30BaHUE T'yMaHUTapHOTO
noTeHIHaza pU3NUecKod HayKH, OCMBICICHUE CBSI3U Pa3BUTHSA (U3HMKU C pa3BUTHEM OOIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTHUECKUMHU MTPoOIeMaMu.

Hoesn npuxnaouou nanpasnennocmu. Kypce QU3UKU MpeanojaraeT 3HaKOMCTBO C HIMPOKHM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oKxonoeusayuu peanusyercss TIOCPEACTBOM BBEICHHMS DIIEMEHTOB  COJEp)KaHMUS,
MOCBSIIEHHBIX JKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C Pa3BUTHEM
TEXHUKUA U TEXHOJIOTHH, a Takke 00CYXKAECHUs MpOoOJieM PalMOHAIBHOTO MPUPOAONOIL30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JI€MEHTaMM Kypca (HU3MKH Ha YpOBHE CpeaHero oOIiero oOpa3oBaHUS
ABISAIOTCA  Qu3ndeckue Teopuu (popmupoBaHHE TMPEACTABIEHUNH O CTPYKTYpe TMOCTPOEHUS
¢usuueckoil Teopuu, ponu (yHIAMEHTAIBHBIX 3aKOHOB W MPHUHIMUIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MpPHpOJE, TPaHMUIAX HPUMEHUMOCTH TEOpHHl, NIl ONMUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-TIeTEIbHOCTHBIA MOAXO0J B Kypce (PU3MKU pean3yeTcsl Mpexae BCero 3a CUér
OpraHu3allii SKCIIEPUMEHTAIbHON JAedaTenbHoCTH oOywaromuxcs. [lyis 6a30Boro ypoBHs Kypca
GU3MKM — 3TO HCIOJIb30BAHHWE CUCTEMBbl (DPOHTATBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U



7a0opaTOpHBIX pPabOT, KOTOpble B MporpamMme Mo ¢u3nke OOBEIWHEHBI B OOIMIMN CIHCOK
YUEHUYECKUX MPaKTUYECKUX paboT. BrigeneHune B ykazaHHOM IepedyHe J1IabopaTOpHBIX pPadoT,
NPOBOJUMBIX JUISI KOHTPOJII W OLIEHKH, OCYILECTBIISICTCS YYacCTHUKAMHU 0Opa30BaTENbHOIO
mporiecca UCXOAs U3 OCOOCHHOCTEH IUIAaHMPOBAHWS M OCHAIeHUs kabwHeTta ¢Gusuku. [Ipu 3ToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUMMHCA YMEHHSIMU TPOBOAMTH KOCBEHHBIC H3MEpEHUS,
UCCIIEIOBAHMS 3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH M TIOCTAaHOBKY OIIBITOB 110 IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yaensieTcs pelieHnio pacuéTHBIX U KaueCTBEHHBIX 3aad. [Ipu sTom st
pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/a4dl C SIBHO 3aJIaHHOW (PU3UYECKOW MOJEIBIO,
MO3BOJIAIOIINE MIPUMEHSTh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jelia Kypca,
TaK U UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3fesoB. i1 KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3aJaHusl HA OOBSICHEHHE MPOTEKaHUs (GU3NYECKUX SIBICHUN U MPOLECCOB B OKPYXKAIOIIEH KU3HU,
TpeOyromue BeIoopa pu3ndeckoid MOICIH JIJIS CUTYallH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBHm ¢ TpeboBanusamMu ®I'OC COO k MaTepruaabHO-TEXHUYECKOMY 00ECIICUCHHIO
yuebHOTo Tporiecca 6a30BbIi YpoBeHb Kypca (M3MKH Ha YPOBHE CpelHero olImero odpa3zoBaHus
JMOJKEH U3y4daTbCsi B YCIOBUSIX [peIMETHOro KaOumHeTa (U3MKH WM B YCJIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro IHMKiIa. B kaOuHere ¢u3uku
JOJKHO OBITh HEOOXOAMMOE J1abopaTOpHOE OOOpYIOBaHHME [IJISl BBHIMOJHEHHS YKa3aHHBIX B
nporpaMme 1o GU3MKe YYCHHYECKHX MPAKTUIECKUX padoT U IEMOHCTPAIIMOHHOE 000pYyIOBaHHE.

JemoHcTpanimoHHOEe  0OOpynoBaHue (QOpMHUpPYETCST B COOTBETCTBUM C  MPUHIUIIOM
MUHUMAaJIbHOM JOCTATOYHOCTU M OOECHEeYMBAET IMOCTAHOBKY IEPEUYUCIIEHHBIX B IpOrpamMMme I10
bu3MKe KIIOYEBbIX JAEMOHCTpAllMid JJs MCCIENAOBAaHUS HM3YyYaeMBIX SBJICHHUN U TPOIIECCOB,
IMIIUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaboparopHoe 060pyaoBaHME AJI1 YYCHUUYECKUX MPAKTUYECKUX paboT popmupyercs B BUeE
TEMAaTUYECKHX KOMIUIEKTOB U O0ecleYnBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYyX
oOyuaromuxcs. Temaruyeckue KOMILIEKTHI J1abopaTOpHOro OOOpYHOBaHUS JIOJDKHBI  OBITh
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIOJb30BAHWU AHAIOTOBBIX W IM(POBBIX HPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX Ta00OPATOPHIA.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 00IIIEM 00pa30BAHUH SBIISIOTCS:

e (opMupoBaHHME HHTEPECA U CTPEMIICHHSI OOYUYAIOLIMXCS K HAYYHOMY U3Yy4EHHIO PUPOJIBI,

pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTABIEHUH O HAYYHOM METOA€ TO3HaHus U  (HOpMHUpOBaHME
HCCJIEIOBATEIBLCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa HM3Y4YE€HUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMEHHI OOBSACHATH SIBICHUS C UCIOJBb30BAHUEM (PU3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHue npeAcTaBIeHUN O posin (U3MKHU IS Pa3BUTHUS JIPYTMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.
JocTikenne »>THX Leied oOecrednBaeTcsi pelleHHeM CIEAYIONMX 3aJad B Ipoliecce
M3y4deHus Kypca (U3NKU Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:
e [puOOpeTeHHe CHUCTEMBbl 3HAHHK 00 OOHmMX (U3NYECKHUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpHSX, BKIIOYAsT MEXaHUKY, MOJEKYISIPHYIO (U3HKY, DJICKTPOIMHAMHKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHHE YMEHUHN MPUMEHSITh TEOPETUUECKHUE 3HAHUS JUIsl 00BACHEHUS (PU3NIECKUX
SBJICHUI B IPUPOJIE U JIsl HPUHITHUS MPAKTUYECKUX PEILICHUN B MOBCETHEBHON KU3HU;

® OCBOEHHE CIIOCOOOB peIIeHHUs pa3IMYHbIX 33/a4 C SIBHO 33JaHHON (PU3MUECKO MOJIENbIO,
3aJa4, MMOApa3yMeBAIOLINX CAMOCTOSATENbHOE CO3aHle (PU3NUECKON MO/IENH, aIeKBaTHOM
YCIIOBHSIM 33]1a4H;

e [OHMMaHHE (PU3UYECKHMX OCHOB U TMPUHLMUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEY;

® OBJIQJICHHE METOJAMH CaMOCTOATENBHOTO IUJIAHUPOBAHUS WU TPOBENEHHUS (DU3MUECKHX
9KCIIEPUMEHTOB, aHAJIM3a U WHTEpIpeTaluu UH(OpPMAaLUY, ONpeAeNeHUs J0CTOBEPHOCTH
MIOJIyYEHHOTO PE3yJIbTaTa;



® CO3JaHUE YCIOBUU Ul Pa3sBUTUS YMEHUN IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKOU

JESTEIIbHOCTH.

Ha wu3ydenue ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE CpEIHEro oO0mero ooOpa3oBaHUs
otBoautcs 136 yacoB: B 10 kiacce — 68 yacos (2 yaca B Hezento), B 11 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Tpennaraemerii B mporpaMme 1o (U3HKE MepeueHb JTaOOPATOPHBIX U MPAKTUYECKUX PadoT
ABIISIETCS. PEKOMEHIOBAaHHBIM, YUUTENb JENaeT BHIOOp MPOBEACHUS J1aOOPATOPHBIX pabOT U OIBITOB
¢ Y4ETOM UHAMBUIYAIBHBIX OCOOCHHOCTEH 00yJaroXcsl.

COJAEP/KAHUE OBYYEHUA

10 KUIIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®usnka — Hayka o mnpupoxae. Haydunble MeTonpl IMO3HAHMS OKpyKaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3HUECKUX SIBICHUH M mporeccoB. Haydnele runoressl. Dusnueckue
3aKOHBI ¥ TCOPUU. | paHHIIBI TIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHITNTI COOTBETCTBHS.

Ponb u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAaydyHOH KapTHHBI MHpa, B
IPAKTUYECKOMN JEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHaoroBbie ¥ U(PPOBBIC U3MEPUTEIILHBIC IIPUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe BrkeHre. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JaBmkeHus. Cucrema orcuéra.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpelHssE CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOM TOYKH, MX TPOEKIIMH HAa OCH CHUCTeMbl KoopauHaT. CIOKEeHHE TEepeMEIleHU u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBWKeHHEe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuneiinoe aBuxeHue. JIBuxkeHne MaTepuaibHON TOUKH MO OKPY>KHOCTH C OCTOSIHHOM
M0 MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JJMHEIHAsT CKOpOCTh. [leproa u yacToTra oOpaiieHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4ecKkne yCTpOUWCTBAa U MPAKTHUYECKOE MPUMEHEHUE: CIHIOMETp, JB)KEHHE CHapSIOB,
LEMHbIE U peMEHHbBIC TIEPEeIAYn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHne ycKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTH npyu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO IBYXKCHHUS C IIEJIBIO OTPEETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKAY MYTSAMH, TPOUIEHHBIMU TEJIOM 3a IMOCJEI0BATEIbHbIE
paBHBIE IPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBHKEHUH C HAYAJIbHONW CKOPOCTHIO, paBHOU
HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS TeJa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



ITpunuun otHocutenbHOCTH ['anmunes. Ilepseiii 3akoH Hprorona. MHepuuanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepmo3unmu cui. Btopoit 3axkon HbroToHa i
MatepualibHOM TOuku. TpeTuit 3akoH HproToHa 1711 MaTepualibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenune. Buasl Tpenus (mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEeHUsI CKOJbKEHUs1 U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna compoTHBIECHUS MHpU
JBI>KEHUU TEJIa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeiabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpaueHus. [lnedo cuibl. YcnoBus paBHOBeCHS TBEPAOTO
Tena.

TexHudyeckue yCTpOMCTBA M TMPAKTUYECKOE NPUMEHEHUE: TMOIIIMITHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliuH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUJI TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus: TBEPAOro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HcenenoBanue 3aBUCUMOCTH CWJI YINPYTOCTH, BO3HMKAKOIIUX B IPYKUHE U PE3NHOBOM
oOpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Nmmynsc MaTepralibHOW TOYKH (Telia), CUCTEMBbI MaTepUaNbHBIX TOYeK. VIMITynbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunerndeckass sHeprusi marepualibHOW Touku. Teopema 00 H3MEHEHUM KHHETUYECKOM
DHEPIHH.

[TorenuuanbHas >Heprus. [loTeHIManbHas SHEPrus ynpyro AeQOpMUPOBAHHOU MPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanbHble W HENMOTEHIUANbHbIE CUJIBL. CBs3b PabOTHl HEMOTEHIIMANBHBIX CHUI C
M3MEHEHHNEM MEXaHWYECKOW SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBa M IPAKTHUYECKOE IPUMEHEHHE: BOJOMET, KOMNEp, MPYKWHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydyeHne aOCONIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasITHHUKOB.

HccnenoBanue cBsi3U pabOThI CUITBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTUU Tejla Ha TMpuMepe
PaCTSKEHUST PE3UHOBOIO KIyTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu



OCHOBHBIEC TIOJOXKEHUSI MOJEKYISPHO-KMHETHUECKOW TEOPHHM M HMX OINBITHOE 00OCHOBAHUE.
bpoynoBckoe asmxenue. uddy3us. Xapakrep ABHKCHUS U B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mogenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPMABIX TelT U 0OBSCHEHHWE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscust.

Mopenpe wuneanbHOoro raza. OCHOBHOE YPAaBHEHUE MOJEKYJISIPHO-KMHETHYECKON TEOopuun
U/ICTBHOTO ra3za. AOCOIIOTHASA TEMIIEpaTypa Kak Mepa CpeaHel KNHETHUECKOW YHEPTUHN TETJIOBOTO
IBWKeHUs yactun raza. lllkama temmnepatryp KenbBuHa. ['a3oBble 3akOHBI. YpaBHEHHUE
MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporeccsl B HIACAIBHOM Ta3e C IMOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mpencTaBieHHE H30MPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOUIME JTUCKPETHOE CTPOCHHE BeIecTBa, (ororpaduu  MOJEKyI
OPraHUYEeCKUX COCIUHECHUM.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa IlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOJIEHCTBUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3za, U30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIABJICHUA U TEMIIEpaTypbl BO3/lyXa B HEU.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoauHaMuueckass cuctemMa. BHYTpeHHSAs SHepruss TEpPMOAMHAMUYECKOM CHUCTEMBI U
crocoObl €€ m3MeHeHUs. KonmuecTBO TemoTel U pabota. BHYTpeHHSsT dHEprusi 0OJHOATOMHOTO
UJeaNbHOr0 raza. Bujapl Temonepeaayu: TEIIONPOBOJHOCTb, KOHBEKLUS, U3Ty4eHUE. Y ieibHast
TEIUI0EMKOCTB BellecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPEIAUe.

[Tonsitue 00 agnabarHoM mporecce. [lepBblit 3akoH TepMoauHaMuKu. [IpruMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKH K H3omponeccaM. ['papuueckas nHTepnpeTanus padoThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TemnoBeie MamuHbl. [IpuHIMNB qeicTBUS TEIUIOBbIX MamuH. [IpeoOpa3oBaHus HEPTHU B
TerioBbIX MamuHax. Koadduuuent noneznoro neiicteus temioBo Mamuubl. [ukn Kapho u ero
KO3(PUIIUEHT MMOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTETUKH.

TexHuuyeckue ycTpoicTBa U NMpakTUYECKOe MPUMEHEHHUE: TBUraTellb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJIOAUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEH SHEprUM Tesla IpU COBEPIIEHUH padOThI: BbUIET MPOOKU U3 OYTHUIKU
NnoJ JeHCTBHEM CXKaToro BO3JyXa, HarpeBaHue >(Qupa B JIATYHHOH TpyOKe NyTEM TpeHUs
(BUI€OIEMOHCTpALIHS).

H3MmeHeHne BHYTpEeHHEH sHepruu (TeMrepaTypsl) Tella Ipy Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenne u kunenne. AOCONIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO3Jyxa. HacelmieHHbBIH map. YaenpHas TewuioTa napooOpazoBaHHs. 3aBHUCUMOCThb
TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHM30TPONHS CBONCTB KpPUCTAJUIOB.
Kunkue xpuctamibl. CoBpeMeHHbIE Marepuaibl. [lnaBneHue W Kpucramuzanusa. Y AenbHas
terutoTa miasneHus. Cyonumanms.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE IPUMEHEHHME: TUIPOMETP U IICUXPOMETD,

KaJIOPUMETP, TEXHOJOTUH MMOJTYUYCHHUA COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.
JleMOHCTpaLus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTETHHON BIKHOCTH BO3TyXa.

Pasnen 4. daekTpoanHaMuka

Tema 1. Dnexmpocmamuka

DnekTpuzanus Tea. JIeKTpudecKuid 3apsia. [Ba Buaa snektpuueckux 3apsiaoB. [IpoBoaHuku,
JUAJIEKTPUKU U MTOJIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUECKOIO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHbli 25eKTpUYECKUid 3apsi. DIEKTPUIECKOe
nosie. Hanpsoxk€HHOCTB 3nekTpuyeckoro mnosid. IIpuHIuMn cynepno3uuuy 3JIEKTPUUECKUX IOJIEH.
Jlunuu HanpsSHKEHHOCTH SJIEKTPUUYECKOTO TTOJIS.

Pabora cun snexrpocratuueckoro nois. [lorenuuan. Paznocts notennuanos. [IpoBognuku
U JUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluaiekTpruueckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. KoHaeHcarop. DIEKTpOEMKOCTh IUIOCKOIO KOHJIEHCATOpa. OHEprus
3apsKEHHOT0 KOHJICHCATOPA.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAs] 3allUTa, 3a3€MJICHUE DJJICKTPONPUOOPOB, KOHIAEHCATOp, KOMUPOBAILHBIM
anmnapar, CTpyHHBIM PUHTED.

Jlemoncmpayuu

YCTpONCTBO M MPUHITUT IEHCTBUS JIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsKEHHBIX TEl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DJNeKTpocTaTUYECKas 3allMTa.

JWdNEeKTpUKU B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUJIOMIAAU IUIACTUH, PACCTOSHUS
MEXIy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

N3mepenne 3neKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku é paziuunvix cpeoax

DNEKTPUUYECKUI TOK. YCJIOBHS CYIIECTBOBaHUS 3JEKTPUUYECKOrOo TOoKa. VCTOUHMKHM TOKA.
Cuna toka. [TocTosSHHEBIN TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y AEIbHOE COMPOTHUBIIEHUE BemecTBa. [locnenoBarenbHoe,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKA.

ONEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE COIPOTUBIIEHHE MCTOYHMKA TOKa. 3akoH OMa ams
MOJIHOM (3aMKHYTOM) asekTpruyeckoil enu. Koporkoe 3amMbIkaHue.

ONEKTPOHHAs: MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIIEHUS METAJUIOB OT
teMriepaTypbl. CBEpXIIPOBOINMOCT.

DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
[TorynpoBonuuku. CoOCTBEHHAs U MpUMeECHAasi IPOBOJAUMOCTH MOJYNPOBOIHUKOB. CBoOMCTBa
p—n-niepexona. [lomynpoBOAHUKOBBEIE TPUOOPHI.

DJIEKTPUYECKUH TOK B PAcTBOpaX M paciuiaBax dSJIEKTPOJHUTOB. IJIEKTPOIUTHYECKAS
JUCCOIMaIus. DIEKTPOIIU3.



DneKkTpuueckuil Tok B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBIA pa3psa. MosHus.
[Tna3zma.

TexHuueckue ycTpoHCTBa M MPaKTHYECKOE NMPUMEHEHHE: aMIIepMETp, BOJIBTMETpP, PeocTarT,
UCTOYHUKHA TOKA, DJIEKTPOHArpeBaTeNIbHble MPUOOPBI, 3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP  CONpPOTHBIICHHUS,  BaKyyMHBId  JAMOA,  TEPMUCTOPHl U (POTOPE3UCTOPHI,
HOJIYIIPOBOIHUKOBBIN 1IN0/, FaJIbBAaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCUMOCTh  CONPOTHBIICHUS I[MIMHIPUYECKHX MPOBOJHUKOB OT JJIMHBI, IIJIOLIAIH
HONIEPEYHOI0 CEYEHUs U MaTepuana.

CMelaHHOE COEJUHEHHUE POBOIHUKOB.

[Tpsamoe wu3MmepeHue HieKTpoABKYLIeH cuibl. KopoTkoe 3aMblkaHMe TallbBAaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYpBhI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3ps U MPOBOJIUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHre CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

H3mepenue 31eKTpoABMKYILEH CUiIbl HCTOUHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHHUS.

Hab6monenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocCylecTBIsIETcs € Y4ETOM
coJiepKaTeIbHbIX MEXIPEJAMETHBIX CBsI3el ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu
U TEXHOJIOTHH.

Mesicnpeomemnvie nowsamusi, CBSI3aHHbIE C HW3YYCHHMEM METOJOB HAy4yHOI'O I1O3HAHMS:
SBJICHHE, HAay4HBIH (aKT, TUIOTE3a, (QHU3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0/IEeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHUe CUCTEMbl YpaBHEHUH, JUHEHHast (yHKIus, napaboina, runepOoia,
uX TpaQUKd U CBOHCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CHHYC, KOCUHYC, TAaHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl M HX TMPOEKIUU Ha OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexaHuyeckoe IBUKEHHE B KUBOW Mpuponae, AUPPy3us, ocMoc, TEMI000MeH
KHUBBIX OPraHU3MOB (BUJbI TeIUIONEpeaaud, TEIIOBOE PaBHOBECHE), IJIEKTPUUECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBa,
MOJISIpHasi Macca, TEIIOBbIe CBOMCTBA TBEP/BIX TEN, )KMJIKOCTEH U ra3oB, IEKTPUUYECKUE CBOMCTBA
METAJUIOB, ANEKTPOIUTUYECKAs JUCCOIMALUS, TaJIbBAHUKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHUe JBM)KEHUH C HCIOJIb30BAaHMEM MEXAaHM3MOB, YUYET TpPEeHHUS B
TEXHHMKE, TOAIIMIHUKY, HCIOIb30BAaHUE 3aKOHA COXpPAHEHMsI HMITyJibca B TEXHUKE (pakera,
BOJIOMET U JPYTHUE), ABUTaTeNb BHYTPEHHETO CrOpaHus, MapoBasi TypOuHa, ObITOBOM XOJOIMIBHUK,
KOHJUIMOHED, TEXHOJOTUH IMOJIyY€HUsI COBPEMEHHBIX MaTEpHUajIOB, B TOM YHCII€ HAHOMATEPHAJIOB,
U HAHOTEXHOJOIMH, DJEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB, KCEPOKC,
CTpYHHBIH TIpUHTEp, OJJIEKTpOHArpeBaTelibHble MPUOOPBI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajJbBaHUKa.

11 KIIACC

Pasnen 4. daekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKYUA
[TocTostHHBIE MarHUTHL. B3anmoneiicTBie MOCTOSTHHBIX MarHUTOB. MaruuTHoe mnose. Bektop
MarHUTHOW MHAYKUMH. [[pyHIMI Cynepro3uiiuy MarHUTHEIX MoJiel. JIMHUM MarHUTHOM MHIYKIIUY.
Kaptuna nuHuit MAarHUTHOM MHAYKLIMH TOJISI TOCTOSIHHBIX MarHUTOB.



MarautHoe Mosie NpOBOAHMKA € TOKOM. KapTWHa NMHMHM MHAYKUHMHM MarHUTHOTO IIOJIS
JUIMHHOTO IIPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJAHMKA, KATYIIKHA ¢ TOKOM. OnbIT
Opcrena. BzanMmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna JlopeHua, e€ Moaysb U HalpasieHUE. J[BUyKeHUE 3apsHKEHHOM 4acTULIbI B OTHOPOAHOM
MarHuTHoOM nose. PaGora cuisl Jlopenna.

SIBeHne  BIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIMH.
DNEeKTpOoABMKYLIAs CHJIa MHAYKIUU. 3aKOH JIEKTPOMAarHUTHOU nHAyKunu Papazes.

BuxpeBoe anekrpudeckoe 1mojie. OJIEKTPOABMKYLIAS CHJIA HHAYKIHM B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno JleHna.

NuayKTHBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CHJIA CAMOMHTYKIIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpoiiCTBAa W  MPAKTUYECKOE IPUMEHEHME: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI, IEKTPOABUIaTENb, YCKOPUTENIN DIEMEHTAapHbBIX YaCTHILI, UHAYKLIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOT'O MyYKa MAarHUTHBIM I10JIEM.

JIuHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBeHME NEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTb JIEKTPOABIDKYILEH CHJIbBI MHAYKIHMH OT CKOPOCTHM H3MEHEHHS MarHUTHOTO
IIOTOKA.

SIBieHME CAMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4eHre MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUSA OCTOSSHHOTO MAarHATA HAa PaMKY C TOKOM.

HccnenoBanue sABIEHUS JIEKTPOMArHUTHOW MHIYKIIUH.

Pa3nea S. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbsle KO1e0AHU

KonebarenbHass cuctema. CBoOogHbIE MexaHuWdeckue KkojeOaHus. [apMoHMueckue
koneOanus. llepuon, wacrora, ammmryga u (asa xonebanuil. [IpyXUHHBIH MasSTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE rapMOHUYECKUX KosiebaHui. IIpeBparenne sHepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

Kone6arenbHplif koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHbBIE KojeOaHHS B UACATHHOM
Koje0aTeIbHOM  KOHType. AHalorusg MeXJIy MEXaHMYeCKMMH U 3JEeKTPOMarHUTHBIMU
kosebanusmMu. @opmyna Tomcona. 3akoH COXpaHEHHsS] PHEPrUM B HJCATBHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBiaeHne o 3aTyXaroMMX KoyeOaHUAX. BBIHYKJEHHbIE MEXaHMYECKHe KOoJeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

IlepemenHbIil TOK. CHHYCOWJANbHBIA INEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUE€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancopmarop. IIpousBoacTBo, mnepenadya M MOTPEOSCHHE AIIEKTPHUUECKOW HHEPIUU.
OKOJIOTMYECKHME PHUCKU TIpU TPOU3BOJACTBE IJNEKTpo3Hepruu. KynbTypa HCIONB30BAHUS
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHU4ecKkne yCTpOWCTBAa U MPAKTUYECKOE TPUMEHEHHNE: JIEKTPUUECKUI 3BOHOK, T€HEPATOp
IIEPEMEHHOT0 TOKA, JINHUM DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTenbHOW CHUCTeMbl (MPYKMHHBIA MM MaTeMaTHYeCKUH
MasITHHK).



Habmronenue 3aryxaromux Koaebanuu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcmuiorpaMmbsl — (3aBUCUMOCTM  CHUJIBI  TOKa M HAmpsDKEHUS OT  BpPEMEHH) JUId
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mnocienoBaTeNbHOM COEIUHEHUM PE3UCTOpA, KATYIIKU HHAYKTHUBHOCTH H
KOH/JIEHCATOopa.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBHCHMOCTH NIEpUOJIa MalbIX KoJeOaHUil Tpy3a HAa HUTU OT JUIMHBI HUTH H
Macchl Ipysa.

HccnenoBaHue MEPEMEHHOIO TOKa B LENUM M3  IOCIEI0BAaTENbHO  COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanudeckre BOJIHBI, yciioBUs paciipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHuUs U
JutiHA BOJIHBL. [lonepednsie U npooiabHble BOMHBL. VHTephepeHus u tudpakuus MEXaHHIeCKIX
BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS H3JIy4€HHUS JJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHranus BekTopoB E, B, V B snexkrpomaruutHoi BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpakeHHe,  MpeJIOMJICHHe,  moisApu3auus,  Audpakius,  uHTepdepenuus.  CKOpOCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[kana 3meKTpoOMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paInOCBA3H U TelIeBUACHU. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH CPEebl.

TexHuuyeckue YCTpONCTBA M NPAKTHUECKOE IMPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
YIbTPa3BYKOBass JUArHOCTHUKAa B TEXHUKE M MEIULMHE, pajap, pPaJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Kounebromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 AuQpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnroneHue cBsi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILJIUTYIOM U 4acTOTOW KosleOaHUH.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, NMPEIOMIICHHE, MOJISIpU3allns,
Tudpakuus, UHTephepeHIus.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsmMonmHeliHOE paclpoCTpaHEHHE CBETa B OAHOPOJHOW cCpele.
JIyd cBera. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHMs cBera. l[locTpoeHue u300pakeHU B IIOCKOM
3epKaje.

[Tpenomnenue cBeta. 3aKOHBI IPeJIOMIICHUS cBeTa. AOCOIIOTHBIN MoKa3aTeab MpeToMIICHUS.
ITonHoe BHyTpeHHEe oTpaxkeHue. [IpeenpHbIil yroil MOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CloxxHbI coctaB 6enoro cera. L[Ber.

Cobupatoiue 1 paccenBarouye JuH3bl. ToHkas muH3a. @OKyCHOE pacCTOSHUE U ONTUYeCKas
cuia ToHKoM nuH3bL. IlocTpoeHne wn3zo00paskeHHIl B cOOMpAlOIIMX M PACCEHBAIOIIMX JIMH3AX.
dopMyna TOHKOM JIMH3BL. Y BETUYEHHUE, 1aBAEMOE JINH30M.

ITpenensl IPUMEHUMOCTH TEOMETPUYECKOM ONTHUKH.

Bonnoas ontuka. MaTepdepennus ceera. KorepeHTHbIE UCTOYHUKHU. Y CJIOBHS HAOIMIOACHUS
MaKCHMyYMOB U MHUHHMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cBeta. Judpakunonnas pemeéTka. Y caoBue HaOMIOeHNUS ITTaBHBIX MAaKCUMYMOB
IpU MMaJJCHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKINOHHYIO PEIIETKY.



ITonspusanus ceera.

TexHuueckue YCTpONCTBA M TPAaKTUYECKOE TPUMEHEHHe: O4YKH, Jyna, (oToamnmapar,
MPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsS ONTHKA, AU(PpPaKIMOHHAS PEIIETKa,
MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHeitHOE pacnpoCTpaHEHUE, OTpaKeHHWE U IpenoMieHue cBera. OnTudeckue
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue CBOWCTB N300paKECHUH B JIMH3AX.

Mopenn MUKpOCKOIa, TEIECKONA.

Habmonenue natepdepeHnm crera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[TomydeHue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokazaress IpeioMICHHUS CTEKJIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEILHOCTH
I'paHnnBl IPUMEHMMOCTH KJIACCHUYECKOM MexaHuku. llocrynartsl cnenuansHOM Teopuun
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTb  MOJYJs CKOPOCTM CBETa B  BaKyyMe, IPUHLHII
OTHOCHUTEIIbHOCTH DUHINTEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHUE JIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHsI OKOSI.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®otonbl. @opmyna [lnanka cBs3u sHeprun (OTOHA C €ro YacTOTOM. DHEPrusi U UMILYIIbC
dboToHa.

OtxkpeiTe u uccnenoanue pororpdexra. Onpitel A. I'. Croneroa. 3akoHbl GoTodddexra.
VYpasHenue DitHireiiHa 1 poroaddexra. «KpacHas rpanuna» porordpdexra.

JlaBnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuueckue yCTpOWCTBA W TNPAKTUUYECKOE NpHUMEHEHHe: (OTOIIEMEHT, (HOTOAATUMK,
CoJIHeUHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(heKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporodddexra.

CBeToauoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -yactun. IlmanerapHas
monenb atoma. [loctynatel bopa. M3nyuenue u mornomeHue (GOTOHOB NpHU Mepexone aroma ¢
OJIHOTO YPOBHsI HEPruu Ha Ipyroi. Buasl cnektpos. CrieKTp ypOBHEW SHEPIrUU aTOMa BOJOPOAA.

BosHoBbIE cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHu4yeckne yCTpPOMCTBA M INPAKTUYECKOE TNPUMEHEHHWE: CIEKTPaJbHBIA  aHAIMU3
(crieKkTpocKoI), 1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.



HabmoneHne nuHeuaThIX CIEKTPOB U3TyYSHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHEHYaTOro CriekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, TOKa3bIBAIOUINE CI0XKHOCTh CTpOeHUs sapa. OTKpbITHE PaIHOaKTUBHOCTH.
OmnsiTel Pesepdopna mo omperencHuio cCOCTaBa paJMOaKTHBHOrO u3inydeHus. CBoiictBa anbda-,
Oera-, raMMa-u3i1yuyeHus. BiusiHue paJuoakTUBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTtkpeiTHE NTpOTOHA W HelTpoHa. Hyknonnas monens sipa [eitsenOepra—MBanenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacniaa. DIEKTPOHHBI M TO3UTPOHHBIM Oera-pacman. ['amma-usnydenue. 3aKOH
pazMoaKTUBHOIO pacnaja.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

SAnepubiii  peakrop. Tepmosimepusiii  cunTe3. [Ipobmembl W MEPCHEKTUBBI  SACPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOEHNS U PETUCTPALIMM FIEMEHTAPHBIX YACTHII.

OyHaMeHTaIbHBIE B3auMOoAeHcTBUS. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHHueckue yCTpPONCTBAa M IPAaKTUYECKOE IPUMEHEHHE: NO3MMETp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUH. [IpuKiIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Comnre. ConHednast akTuBHOCTh. MicTounnk sHeprun ComHIa U 3BE3/. 3BE3/IbI, UX OCHOBHBIC
XapaKTepUCTUKU. JluarpamMma «CHIEKTpalbHBIM KJIacC — CBETUMOCTB». 3BE3IBI TJaBHOU
MOCNIEZI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETHMMOCTb» ISl 3BE3A  IJIaBHOMU
Iocje0BaTeNbHOCTH. BHyTpeHHee crTpoeHne 3BE€34. COBpPEMEHHBIE IPENCTABICHUS O
MPOUCXO0KACHUH U BoJtoIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [IyTe — Hama ["anaktuka. [lonoxenue u npmxenne ConHua B 'anaktuke. Tumsl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. PasOeranue ranaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe nsnydeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C UCMOIb30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUHN AJIs
OTIpeNIeNIeHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianer, Mieunoro IlyTu.

O0o0maroniee moBTOpPEeHNE

Posb ¢pu3uky 1 acCTPOHOMUH B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COLIMAIIBHOM U 3THYECKON
cdepax IesTEIbHOCTH YEJI0BEKa, poJib U MECTO (PM3UKHU M aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOMH
KapTHHE MHpa, poyib (u3ndeckoi Teopud B (POPMHUPOBAHUM TpEACTaBICHUN O (u3nyecKoi
KapTUHE MUpPa, MeCTO (PM3MUYECKON KapTHUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IIPUPOJE.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢usmku O6a3oBoro ypoBHs B 11 kilacce ocymiecTBiseTcss ¢ Y4ETOM
COJIepKATENbHBIX MEXIPEAMETHBIX CBSI3€l ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemuvie nowsmusi, CBSI3aHHBIE C HW3YYCHHMEM METOJOB HAy4yHOI'O IO3HAHMS:
SBJICHHE, HAay4YHBIH (aKT, TUIMOTe3a, (QHU3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0/ICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMBbl YpaBHEHHH, TPUTOHOMETpPUYECKHE (DYHKIMH: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl MU HX
NPOCKIIMM HAa OCH KOOPJIWHAT, CIOKEHHE BEKTOPOB, NPOHM3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIHIA,
IPU3HAKU OJ00HS TPEYTOJIbHUKOB, ONPEIeeHNE IIIOLAaIU INIOCKUX GUryp u o0béMa Tel.

buonoeusn: snexTpudeckue sIBICHUS B )KUBOW MPUPOE, KOJIeOaTeNbHbIC IBIKEHUS B KUBOU
IPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW NIPUPOJIE, AEUCTBUE PalUallMi Ha )KUBbIE OPIaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJEKYJ, KpHCTaLIM4ecKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUINYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHWTHBIE TIONMIOCAa 3€MIIM, 3aJ€KM MArHUTHBIX pyJ, (OTOCHEMKA 3eMHOU
IIOBEPXHOCTH, NPE/ICKAa3aHUE 3EMIICTPSACCHUM.

Texnonocusn: NWHUAU DJIEKTPOIEpenad, I'€HEpaTop MEpPEeMEHHOI0 TOKa, 3JEKTPOJBUIATEINb,
UHAYKLMOHHAs IIeyb, pajap, paguonpuEéMHHUK, TEJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
IPOEKLIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenue yuyeOHOro mnpeamera «®Pu3nKa» Ha YpOBHE CpeAaHero oOuero oodpazoBaHUs
(6a30BBIl YPOBEHB) JOJKHO 00ECIICYUTH JOCTHIKEHHUE CICAYIOMNX THYHOCTHBIX, METAPEAMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pE3yIbTaThl OCBOEHUS yueOHOro mnpeamera «Du3uKa» TOMKHBI OTpPakKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJCTBOBATHbCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHEHTAlUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPAJULIUOHHBIM LIEHHOCTSM POCCHICKOro OOIIeCTBa, paclIMpEeHUe KU3ZHEHHOTO
OMBITA U ONBITA AEATEIILHOCTH B MPOIIECCE peaan3alii OCHOBHBIX HAIPABICHUN BOCHUTATEIbHON
JESITEIIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpamaaHCcKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTh ~ TPAXKJAHCKOM  Mo3uLMKM  OOyyarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAJAULMOHHBIX OOIIEUETOBEYECKUX T'YMAHHUCTHUYECKUX U JAEMOKPAaTHUYECKHUX
LIGHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTh B MHTEpEcax TI'Pa)KIaHCKOro o0OIlecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3AIINH;

yYMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHUH C UX (PYHKIMSIMU
Y Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOILLIEHUE K FOCYIapCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX
B 00s1acTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TIOBEJICHUS;

CHOCOOHOCTh OLIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B J€ATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIIEro;

4) 3¢TEeTHYECKOr0 BOCTIMTAHUS:



ICTETHYECKOE OTHOLICHUE K MHPY, BKJIIOYAs ICTETHKY HAYYHOTO TBOPYECTBA, MPHCYLICTO
(bu3HIEeCcKOi HayKe;

5) Tpy10BOT0 BOCIIMTAHUS:

UHTEpEC K Pa3InIHbIM chepaM npodecCHOHATBHOMN NeATEILbHOCTH, B TOM YHCIIE CB3aHHBIM C
¢u3MKOl ¥ TEXHMKOH, yMEHHE COBepLIaTh OCO3HAHHBIM BBHIOOpP Oyaymied mnpodeccun u
peanr30BbIBATh COOCTBECHHBIC JKU3HCHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W caMOOOpa3oBaHHWIO B 00JacTH (pU3MKK HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOH KYJIBTYphl, OCO3HAHHE TJIOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUTAHUPOBAHKME M OCYIIECTBICHHE ICHCTBHI B OKPYKAIOIICH Cpe/ie Ha OCHOBE 3HAHHMS IICTICH
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUCCTBA;

pacuIMpeHre OIbITa IEATEILHOCTH YKOJOTHUECKON HAIPABICHHOCTH Ha OCHOBE MMEIOIIHXCS
3HaHUH 110 PU3HKeE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3NUeCKOi HAYKH;

OCO3HAHUE [IEHHOCTU HAYYHOW JEATCIBHOCTH, TOTOBHOCTh B IPOIECCE M3YYCHHs (H3HKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEOBATEIBCKYIO IEATSIbHOCTh HHMBHIYaIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBble Jjornueckue 1elcTBUA:

CaMOCTOSITeNIbHO  (POPMYJIMPOBaTh M aKTyaIM3UpOBaTh MpodIeMy, paccMaTpuBarh €&
BCECTOPOHHE;

OTIPEEIIATh LENH NeSTEIbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX JTOCTHKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DHU3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEHICHUs MPOOJIEMbI C YUETOM aHAlIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepUAITbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLIEHMBAaTh COOTBETCTBUE pE3YyJbTATOB LEJSM,
OIICHUBATh PUCKHU MOCIIEICTBUI IESITEIBHOCTH;

KOOPJAMHHUPOBATh W BBIIOJHATH pPabOTy B YCIOBHSIX peajbHOro, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BJIQJIeTh HAYYHOW TEPMUHOIIOTHEH, KIIOUEBBHIMU MOHATHSAMH U MeTojamH (pusmdeckoin
HAyKH;

BJIQJIETh HaBBIKAMH Y4eOHO-MCCIIEOBATENIbCKOW U TMPOEKTHOW AESITeNbHOCTH B 001acTH
(Gu3UKH, CITOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOWMCKY METOJOB PEIICHUS 3ajad
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BUJAMU JEATECIBHOCTH TIO TOJYyYEHHUIO HOBOTO 3HAHHWSA, €r0 HHTEPIIPETaInH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3NIUYHBIX YU€OHBIX CHUTYAIUSX, B TOM YUCIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a/1a4y, BbIIBUTATh TUIIOTE3Y
e€ pelIeHus, HaXOUTh apTyYMEHTHI IS I0Ka3aTeIhCTBA CBOUX YTBEPKICHUM, 3aaBaTh MapaMeTPhI
Y KpUTEPUU PEILICHUS;

aHAJM3UPOBAThH MOJYyUYEHHBIE B XOJI€ PEHICHUS 3aJa4d PE3yJIbTaThl, KPUTUUECKH OIICHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1adyu B 00pa30BaTEIbHON JEATEIHHOCTH, B TOM
qrclie TPU U3YYCHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HMKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;



BBIZIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTr'HHAJIbHBIC ITOAXOAbI U PCIICHU A,
CTaBHUTH NPOOJIEMBI U 33]1a9H, OMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.
Pabora ¢ nnopmanmeii:

BJIAJICTh HABBIKAMH TIOJyYeHUS WHPOpManuu (HU3HYECKOTO COMCPKAHUS W3 HCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIICCTBISTH IOUCK, aHAJIM3, CUCTEMATU3alMI0 U
UHTEPIPETANNIO0 HHPOPMALIUU PA3IMYHBIX BUJOB U OPM MPEIICTABICHHS,

OLICHUBATh JOCTOBEPHOCTh HH(OPMAIINH;

UCTIOJIB30BaTh CPEICTBA MHPOPMAIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3alMOHHBIX 3a1ad C coOJrofieHueM TpeOOBaHUit
SPrOHOMHKH, TEXHHKH O€30IIaCHOCTH, THTHEHBI, PECypcocOCpeXeHUs, MPAaBOBBIX U ATHUECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJICPIKAHMS B PA3IMYHBIX (popMaTax ¢ y4ETOM Ha3HAYCHHS
uHpOpMALlMM M IENIEBOM ayJUTOpUH, BHIOMpas ONTUMANbHYIO (OpMYy TPpPEACTAaBICHUS U
BU3YaITU3aIUH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,

BBHIOMPATh TEMATUKy W METOJBl COBMECTHBIX JCHCTBUH C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MIPUHUMATH II€JIM COBMECTHOM JESATEIHbHOCTH, OPTAaHN30BBIBATH M KOOPAUHUPOBATH JCHCTBUS
no €€ JOCTHKEHUIO: COCTAaBJIATh IUIAH JEUCTBUHM, pacHpelneisTh poiau ¢ YYETOM MHEHUU
YYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OILICHUBATh KaY€CTBO CBOETO BKJIA/la U KaXJIO0T0 YYaCTHHKA KOMaH/Ibl B OOIIUNA pe3yNibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLICHMBATh HWJEU C IO3UMUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh O3UTUBHOE CTPATETMUECKOE MOBEICHHUE B PA3JIMYHBIX CUTYalUsAX, IPOSBISATh
TBOPYECTBO U BOOOpaK€HUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe eiicTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBJIATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIAH PELIeHMs] pacYE€THBIX M KAuyeCTBEHHBIX 3a/ay, IUIaH
BBIMOJIHEHUS] NPAaKTUYECKOH paboThl ¢  yduyé€TOM MMEIOUIMXCS  PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBATh €ro, OpaTb Ha ceOsd OTBETCTBEHHOCTh 32
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIBIT;
Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIUILUU B 00acTU (HU3HKH, TOCTOSTHHO
MOBBIIIATH CBOIM 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
J1aBaThb OILICHKY HOBBIM CHUTYyallusIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBbHOCTb, OLICHHUBATH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;
BJIaJICTh HAaBbIKAMM [MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEpIIAeMbIX JEHCTBUH U
MBICITUTENIbHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
UCIIO0JIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEeIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIBTATOB EATEIbHOCTH;
IPUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;



[IPUHUMATb MOTHUBBI U apT'yMEHTBI APYTUX IIPU aHAIIN3€ PE3YIbTATOB NEATEIbHOCTY;

NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA ONIMOKH.

B mpouecce HOCTHKEHHS JIMYHOCTHBIX Pe3yJIbTaTOB OCBOCHMS MPOTPAMMBI 1O (hU3MKE s
YPOBHsI CpeAHEro oO0miero oOpa3oBaHus y OOYYalOUIUXCS COBEPIIECHCTBYETCS AIMOIIMOHAIBHBIN
WHTEIIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHUSsI, BKJIFOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOIIMOHAIBLHOE COCTOSHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOW SMOIIMOHAIBHON CEpHI, OBITh YBEPEHHBIM B ce0¢€;

CaMOpETyJIMPOBAHUs, BKJIFOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPHUHUMATh OTBETCTBEHHOCTD
3a CBOE IIOBCACHUC, CIIOCOOHOCTD AallTUPOBATLECA K OMOUHWOHAIIBHBIM U3MCHCHUAM WU HNPOABIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPCHHEH MOTHMBALMY, BKJIKOYAIOLIEH CTPEMIICHME K JOCTH)KCHMIO LEIM U YCIEXY,
ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXO/IS1 M3 CBOMX BO3MOXKHOCTEH;

OMIIAaTUH, BKJIIO‘I&IOH.[CI\/JI CIIOCOOHOCTL ITOHUMATh SMOIHUOHAJIBHOC COCTOSIHHUC JpPYIux,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BK/JIIOYAIOIIUX CHOCO6HOCTB BBICTpanBaTh OTHOHICHUA C APYIrHMHU
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny obydenus B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTO (PU3MKU B (POPMHUPOBAHUM COBPEMEHHOMH
Hay4YHOM KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B IPAKTHYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHUIBI IPUMEHEHUS W3YUEHHBIX (DU3MUYECKUX MOJEINei: MaTepuanbHas TOYKa,
UHepLHalibHas cucreMa oTcuéra, aOCOJIIOTHO TBEPJOE TENO, MJealbHBbIA ra3, MOJIEIU CTPOEHUS
ra3oB, )KHJIKOCTEH M TBEPIBIX TN, TOYCUHBIH SJCKTPUUCCKUN 3apsil MPU pelIeHUH (PU3HmuecKux
3ajad4;

pacrio3HaBaTh (pu3WyYecKkue SBIEHUSA (MPOIECChI) M OOBACHITH WX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOCHHS BEIIECTBA U DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOIIMHENHOE IBUKEHHE, CBOOOHOE MaJICHUE Tell, JBUKEHHE
[0 OKPY>KHOCTH, MHEpLUs, B3auMojieiicTBue Tel, Ouddy3us, OpOyHOBCKOE ABHKEHHE, CTPOECHUE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHE o0bEMa TeNl MpH HarpeBaHUM (OXJIAXIEHUH), TEIJIOBOE
paBHOBECHE, HCIApEHHE, KOHICHCALMA, IUIABJICHHE, KPUCTAJUIM3ALUs, KUIIEHUE, BIIAXXHOCTH
BO3/lyXa, IMOBBIIIEHUE JaBJIEHUS Tra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUSA I'a3a B U30MPOLECCAX, DIEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsIIOB;

OINMCHIBATh MEXaHUYECKOE ABM)KEHUE, UCTIOIb3Ys (PU3NUYECKUE BEIIMYMHBI: KOOPAUHATA, TYTh,
IepeMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUja, UMITYJIbC Tella, KNHETUYeCKasl dHEprus,
NOTEHLIMAJbHAsT HHEpPrusi, MeXaHWyeckas padoTa, MEXaHHWYecKas MOIIHOCTh; IPU OMNHMCAHUU
NPaBUJIBHO TPAKTOBATh (PU3NYECKHI CMBICI MCIIOJIb3YEMbIX BEJIMUMH, X 0003HAYEHUS U €AUHUIIB,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETMUHHY C IPYTUMH BeIMYMHAMY;

ONMCHIBATh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TE€I M TEIUIOBBIE SBIEHUS, HCIIONbB3Ys
¢dbusnueckue BEJIMYMHBL: JIaBlieHHWE Ta3a, TeMIeparypa, CpeaHsis KHHETHYecKas JHeprus
XAOTUYECKOTO JIBJKEHUS MOJIEKYN, CPEIHEKBAJApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHS SHEprusi, pabdora rasza, KO3()QHUIMEHT IMOJIE3HOTO JEHCTBUS TEIJIOBOTO
JIBUTATENIS; IPU OMMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCTIOIb3YEMbIX BEJIMYHMH, UX
0003Ha4YeHHs] ¥ €IMHUIBI, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOIINE JTaHHYIO (DU3HUECKYIO0 BETUUYHUHY C
JPYTMMH BEJTMYMHAM;

ONKCHIBATh H3YYEHHBIE JJIEKTPUYECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE SIBICHUS
(mporecchl), HMCMONb3ysl (PU3MUECKUE BEIMYUHBL: 3JEKTPUUYECKUN 3apsi, DJIEKTPUYECKOoe IO,
HANPsDKEHHOCTD TOJIS, MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAIOB; IPU ONHUCAHUU MPABUIBHO TPAKTOBATh
(u3MUecKUil CMBICT HCIIONIb3YEMbIX BEIUYHH, UX 0003HAYEHUS U €IMHUIIbI; YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIME JTAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMH BETMUYNHAMU;

aHaATM3UpPOBaTh (U3MYECKHUE IPOLECCHl U SBICHUSA, HCHONb3yd (U3UUECKUE 3aKOHBI H
MPUHIUIIEL: 3aKOH BcemupHoro Tsrotrenus, |, |l u |1l 3akonpl HploTOHA, 3aKOH COXpaHEHUS



MEXAHUUYECKON SHEPruM, 3aKOH COXPAHEHMsI MUMIIYJbCa, IMPUHLUI CYNEPIO3ULUN CUJ, TMPUHIUI
paBHOIIPABUS MHEPLMAIBHBIX CHUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BELIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON YHEPIUH TEIJIOBOTO ABUKEHUS MOJIEKYJ
¢ a0COJIIOTHON TeMITepaTypOH, EPBBINA 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHHS DJICKTPUUECKOTO
3apsna, 3akoH KynmoHa, mpu STOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKOE BbIPAXKEHUE U YCIOBUSA (TPaHULbl, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHLUIIBI JEHCTBUS MAlllMH, PUOOPOB U TEXHUYECKUX YCTPOHCTB;
pas3yInyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBIMOJIHATh OKCIEPUMEHTHI I10 HCCIEIOBAaHUIO (U3UUECKUX SBJICHUH M TIPOLIECCOB C
UCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH, IPH 3TOM (OPMYJIMPOBaTh MpodiieMy/3a1aqy
U THUIOTe3y Y4eOHOTro SKCIIEpUMEHTa, cOOMpaTh YCTaHOBKY M3 NPEAJIONKEHHOTO 000pyIOBaHUS,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh MPSMbIE U KOCBEHHBIC N3MEPEHUs (PM3NYECKUX BEIMYHH, [IPU STOM BBHIOUPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCIOJIb30BaTh HM3BECTHBIE METOABI OLEHKH MOTPELIHOCTEN
U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMM BEJIMYMHAMHU C MCIOJIb30BAaHUEM IPSIMbIX
U3MEPEHUH, MPH 3TOM KOHCTPYHWPOBAaTh YCTAaHOBKY, (HKCHpPOBATH pPE3YyIbTATHl MMOTYyYCHHOUH
3aBUCUMOCTH (PU3MUYECKUX BEIUYHMH B BUAE TaOIMIl U IpaHKOB, AeiaTh BBIBOABI 110 pe3yJbTaTaM
UCCIIEI0BAHMS,;

coOuoaTh npaBuia O€30MacHOro Tpyda HpU TNPOBEICHUM MCCIEIOBAHUNH B paMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HCCIIEZOBATENbCKOH M MPOSKTHOH  JIEATENBHOCTH  C
UCIMOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1AOOPaTOPHOro 000PyI0BAHHUS;

pemaTh pac4€THBIC 3a/1a4i C SIBHO 3aJJaHHON (PU3NYECKON MOJEINbI0, UCHIONB3Ys (PU3NUecKue
3aKOHbl M HPUHIMIBI, HA OCHOBE aHAJINW3a YCJIOBUS 3a/aud BbIOUpaTh (PU3MUYECKYIO MOJEIb,
BBIJICNIATh (DU3UYECKHE BEIMYUHBI U (OPMYJBI, HEOOXOMUMBIE sl €€ pelIeHHs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEALHOCTH MOJIyYEHHOI'O 3HaUeHUs (PU3HMUECKON BEITUYHHBI;

pelath KaueCTBEHHBbIE 3a/ayd: BBICTpaUBaTh JIOTMUECKH HEIPOTUBOPEUUBYIO LIETIOYKY
paccyKIeHUI ¢ OOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

MCIOJIb30BaTh MPH PELICHUHN y4eOHBIX 3a7jad COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOJIOTHH
JUIs TIOMCKa, CTPYKTYpUPOBAHHs, HHTEpIpEeTallMl U MpeJCTaBlIeHHUs Y4eOHOH M Hay4yHO-
HOMYJISIPHON MH(pOpPMAIMH, MOJTYYEHHON U3 pa3lIMYHbIX UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATh
NoJy4aeMyro HH(opMaIuio;

IPUBOJIUTH MPHUMEPHl BKJIAAAa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO0 (PU3UKE B TIOBCETHEBHOM KU3HU AJIsl o0ecrieueHus
0€30MacHOCTH MpHU OOpalleHuu ¢ MpuOopaMH U TEXHUYECKUMH YCTPOWCTBAMM, AJISI COXpPaHEHUs
3/10pOBbs U COOIOACHUSI HOPM HKOJIOTMYECKOT0 MOBEJCHHS B OKPYKaloIlEeH Cpee;

paboTaTh B IpyHIe C BBIMOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJEH, MIaHUPOBaTh paboTy
IpyONbl, palMOHAIbHO pacHpefensiTh O0sS3aHHOCTM U IUIAHUPOBATh  JESATENbHOCTh B
HECTaHJAPTHBIX CHUTYalUsAX, aJE€KBaTHO OLICHMBATh BKJAJ KaXXJOr0 W3 YYaCTHUKOB TIPYIIbl B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K kxonmy obydenus B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxaTb c(hOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poib U MecTo (PU3MKH B (POPMHUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHHUKM M TEXHOJOTHH, B IPAKTHYECKOU
NeSITeIbHOCTH JII0/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAaHUIBl MPUMEHEHHUS U3YYEHHbIX (U3NYECKUX MOJeNed: TOYEeUHBIH
AIIEKTPUYECKUH 3apsf, Jdy4 CBETa, TOUEUHBI HCTOYHUK CBETA, JIEPHAs MOJEIb aTOMa, HYKJIOHHAs
MO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKux 3aay;

pacrio3HaBaTh (PU3MUECKUE SBJIEHUS (TPOLECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHM M KBAHTOBOM (M3MKU: DJIEKTPUYECKas MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJACHCTBME MAarHUTOB, JJIEKTPOMAarHUTHas
WHAYKIHS, JEHCTBME MAarHUTHOIO IIOJII Ha IPOBOJAHHMK C TOKOM M JBWKYLIMICS 3apsn,
3IIEKTPOMAarHUTHBIE KOJeOaHHUs M BOJIHBI, MPSIMOJMHEHHOE PAacHpOCTPaHEHUE CBETA, OTPaXKEHHUE,
npejaoMiIeHue, uHTepdepeHuus, IOupakuus | [OJApHU3allds CBETa, JUCHEpCUsl CBETa,



dorornekrpudeckuii d3pdext (hotodrddekr), cBeTOBOe naBiIeHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOJIOPOJ1a, ECTECTBEHHAs! M HCKYCCTBEHHAs pPaJIN0aKTUBHOCTb;

OINKCBHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (AJIEKTPHUUECKUE, MAarHUTHbBIC, OINTHYECKUE,
JIEKTPUUYECKYIO TPOBOAMMOCTh PA3JIMUYHBIX CPEA) U SJIEKTPOMArHUTHBIC SIBICHUS (IIPOLECCHI),
UCTIONB3Yysl  (PU3MYECKHE BEIMYMHBL: OJCKTPUYECKUH 3apsa, CHila TOKa, DSJICKTPUYECKOe
HaNpsDKEHUeE, 3JEKTPUYECKOe CONPOTHUBIICHHE, PA3HOCTh MOTEHLUANIOB, 3JIEKTPOJBUKYILAs CHUIIA,
paboTa TOKa, MHIYKLIUS MAarHUTHOTO TmoJs, cwia Awmmepa, cuina JlopeHna, HWHIYKTUBHOCTh
KaTyUIKH, SHEPrusl 3JeKTPUYECKOr0 M MAarHUTHOIO IIOJIeH, MepHoja M 4YacToTa KOJeOaHuH B
KoJIeOATeIbHOM KOHTYpE, 3aps] M CWJIa TOKa B TPOLECCe TapMOHUYECKHX 3JICKTPOMArHUTHBIX
KosiebaHul, (POKyCHOE pacCTOSHHE M ONTHYECKas CWiIa JIMH3bI, IPHU ONHUCAHUM IPAaBUIBHO
TPAKTOBaTh (PU3UUECKUI CMBICI HCIIOJIb3YeMbIX BEJTMUMH, UX 0003HAUYECHUS U €AMHUIIbI, YKa3bIBATh
(opMyIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BETUUYUHAMU;

OIMCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONB3Ys (PU3MUECKUE BETUUNHBL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI M 4acTOTa CBETA, SHEPrus U MMITYJIbC (OTOHA,
NEepuoJl TOJIypacrajga, JHEPTus CBSI3M AaTOMHBIX SJep, NMPH OINUCAHWM TNPABWIBHO TPAKTOBAThH
(Gu3n4ecKnil CMBICI MCIIOJIb3YEMbIX BEIMUYMH, UX 0003HAYEHMS U €IMHMIIbI, YKa3blBaTh (POPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (PM3MUECKYIO BEJIMYHMHY C JIPYTMMHU BEITUYMHAMH, BBIYHCISATH 3HAYCHHE
(bu3n4ecKoil BETUUNHBL;

aHATM3UPOBaTh (U3NYECKHE TPOLECCHl W SBICHHS, HCIONB3YysS (U3NYECKHE 3aKOHBI H
HOPUHIUIBL: 3aK0H OMa, 3aKOHbI IOCJIEI0BATEIBHOIO U NapalljIeIbHOTO COeIMHEHHS IPOBOAHUKOB,
3akoH JDxoyns—JleHnma, 3aKkOH DIIEKTPOMAarHUTHON WHAYKIUH, 3aKOH MPSMOJIHHEHHOTO
pacrpoCTpaHEHHsl CBETa, 3aKOHbI OTPaKEHUS CBETA, 3aKOHBI MPEIOMIICEHUS CBETa, ypaBHEHHE
OnnmreitHa i horodddexra, 3aK0H COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXpPaHEHMsI AEKTPHUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHMsI MacCOBOT0 4Kcia, OCTyIaThl bopa, 3akoH
paZIMOAaKTHBHOTO pacmajza, Ipd OSTOM pa3IndyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUSA (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OTIpeNIeNIATh HAIIPABICHHE BEKTOPA MHIYKIIMU MAarHUTHOTO IOJISl TPOBOJIHUKA C TOKOM, CHIIBI
Awmnepa u cuibl Jlopenua;

CTPOUTH U OIIUCHIBATh N300pakeHHE, CO3/1aBaeMOE IIIOCKUM 3€pKaJioM, TOHKOW JIMH301;

BBINOJIHATh HKCIEPUMEHTHI 110 HCCIEIO0BaHMIO (U3UUECKUX SBJIEHUH M TPOLIECCOB C
UCTIOJIb30BaHUEM TIPSMBIX M KOCBEHHBIX M3MEPEHHIA: TIPU 3TOM (OPMYIHPOBAThH MPoOiieMy/3aaaqy
U TUIOTe3y Y4eOHOro 3KCIepUMEHTa, cOOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 000pYAOBaHMS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOKI;

OCYILECTBIISATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PM3NYECKUX BEIMYMH, [IPU 3TOM BBHIOUPATh
ONITUMAIIBHBIA CIIOCOO WM3MEPEHHUs] M WCIOJBb30BaTh W3BECTHBIE METOJBI OLEHKU ITOTPEITHOCTEH
U3MEPEHHUI;

UCCIIEIOBATh 3aBHCUMOCTH (PM3MYECKUX BEIMYMH C WCIOJIB30BAHUEM IPSIMBIX W3MEPEHUH:
OpU 3TOM KOHCTPYUPOBAThb YCTaHOBKY, (PMKCHpPOBATh pPe3yJbTAThl IOJYYEHHON 3aBUCUMOCTH
(GU3NIeCKUX BETMYMH B BUJIE TaOJIUI] U TPAPHUKOB, AETATh BEIBOJBI 110 PE3yJIbTaTaM HUCCIIEIOBAHMS,

coOmoaTh mNpaBuia 0Oe30MacHOro TpyJda MNpH MPOBEIEHUM UCCIEIOBAaHMA B paMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HCCIIEOBATENIbCKOH M TPOSKTHOH  JIEeATENBHOCTH  C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;

pemarp pacu€THBIE 33]]a9 C SIBHO 33JJaHHON (PU3UIECKON MOJIENBI0, UCTIONB3Ys (pu3mueckue
3aKOHBl M MPHUHLUIBI, HA OCHOBE aHAlM3a YCJOBUS 3a/Ja4d BBIOMpPATh (PU3MUYECKYIO MOJENb,
BBIJICNATh (DU3WYECKHE BEIMYUHBI U (OPMYIBI, HEOOXOMUMBIE /s €€ pelIeHHs, MPOBOJUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH MOJIYYEHHOTO 3HaUeHUs (PU3HMUECKON BEITUYHHBI;

pemarh KadeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTUYECKH HETPOTHBOPEUYUBYIO IICTIOUKY
paccyXIeHU ¢ ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

UCTIOJIF30BaTh NIPU PEIICHUH Y4eOHBIX 3aJa4 COBpEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTHH
JUIs TIOMCKa, CTPYKTYpUPOBAHHs, HHTEPIpPETAllM U IpeJCcTaBleHHs y4eOHOW M HaydHO-
HOMYJISIPHOM MH(OpMAIH, OTYYSeHHOW M3 pa3IMYHBIX MUCTOYHHKOB, KPHTUYECKH aHAIN3UPOBAThH
HoJy4aeMyro HH(opMaIuio;

OOBSICHATh NMPUHLHUIIBI ASHCTBHS MAIllMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iavyarh
yCIIOBHA UX 0€3011acHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOMN YKHU3HU;



MPHUBOJUTH TPUMEPHI BKIAJa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS M0 (PU3MKE B MOBCEIHEBHON JKU3HU JUIsI 00eCTIeueHHs
0€30MacHOCTH MpHU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpPaHEHHS
3JI0POBbsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B TpyIIe C BHIMNOJIHEHHEM DPA3JIMYHBIX COIMAIBHBIX pOJIeH, IIIaHUPOBATh PaboTy
TPYNIbI, PalMOHAIBHO paclpenesiaTh O00sf3aHHOCTH M IUIAHUPOBATh  JEATEIBHOCTH B
HECTaHJIAPTHBIX CHUTYaIUsX, a/IeKBaTHO OICHMBATh BKJIAJ KaXXJOr0 M3 YYAaCTHUKOB TPYIIbl B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ie/ioB U TeM
Ne n/m (undposbie)
NporpamMmmsl Bcero KogITpo.m)m,Ie HpﬁaKaneCKne 06pAzOBATENBHbIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa [IOK
' AR HAYH https://m.eds00.ru/7f41bf72
Wroro no pazueny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunevaruia ° https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huanuia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Htoro no paznemny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOpUn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TepPMOAMHAMHKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK
' ®da30BbIe MEPEX0/IbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. 9JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 SHCKTPOCTaTHKa 10 1 1 https://m.edsoo.ru/7f41bf72
42 ITocTostHHBIN 2neKTpUYeCKn TOK. TOKHM B 12 1 1 bubnnorexa [JOK
' Pa3IMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpemst 2



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

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 4
11 KITIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
. HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne i/l Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoTbI padoTbI pecypebi
Paszpen 1. JIEKTPOIMHAMUKA
11 MarunutHoe noJsie. JIeKTpOMarHuTHasI 11 1 3 bubmuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmuorexa [JOK
4.1 JIEeMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
4.2 Crpoenue aroma 4 https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 5171pO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15



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

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ﬁg(;H_HOTeKa LIOK
ps://m.edso0.ru/7f41c97c
Wroro no pazueny 7
Pasnen 6. OBOBIAIOIIEE IIOBTOPEHHUE
Wroro no pazueny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC

Ne KounyecTBO 4acoB Jara JIeKTPOHHBbIE HU(POBHIE

W/ Tema ypoka Beero Kontpoabubie IIpakTuueckue wayenus o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl

L werom nomamm ogynaonere 1 BuGmorera LIOK

https://m.edsoo.ru/ff0c32e2
Mupa
Pounb 1 mecTo duzuku B

2 (hopMHUPOBaHUH COBPEMEHHON HAay4YHOM 1 bubmuorexa [IOK
KapTUHBI MUPA, B IPAKTHYECKOM https://m.edsoo.ru/ff0c33e6
JIeATEIbHOCTH JIFOAEH
MexaHnueckoe ABUKEHUE.

3 OTHOCHTEIBHOCTHh MEXaHHYECKOTO 1 bubnuorexa [IOK
nrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUue

4 PaBHOMEpHOE NIPSIMOSIMHENHOE 1 Bu6mmoteka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IIPSIMOIIMHEWHOE 1 bubmuoreka [IOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubmuoreka [IOK
CBOOOIHOTO MagCHUS https://m.edsoo.ru/ff0c39cc

v Kpusonnneiinoe nenxenue. J(BrmkeHne 1 bubmuoreka [IOK
MaTepUaIbHON TOYKH MO0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

8 Iepuanme v oresera, 1 Bubmorera LIOK

. ' https://m.edsoo.ru/ff0c3be8
IlepBslii 3ak0H HproTOHA
O cymepnosmant e, Bropoftsao ) Bubmorexa LIOK
: . https://m.edsoo.ru/ff0c3be8
HproToHa 7151 MarepuanbHON TOUKU

10 Tperuii 3akoH HproToHa 11t 1 bubmuoteka [IOK
MaTepUalibHbIX TOYEK https://m.edsoo.ru/ff0c3be8

p | g e G| Bumorra 0K

: https://m.edsoo.ru/ff0c3d00
CKOPOCTh



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3e18

13

14

Cuna tpenus. Koadounment tperus.
Cuua cConpoTHBIICHHS TP JBIKCHUN
TeJa B )KUAKOCTH MITH ra3e

ITocrynarenbHOE ¥ BpalmaTeabHOE
JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea.
MowmenT cumbl. I1medo cuabl. YeaoBus
paBHOBECHUS TBEPAOTO TeJIa

bub6numoreka [IOK
https://m.edsoo.ru/ff0c3f76

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynbc MaTepuaibHON TOUYKH,
CUCTEMbI MaTepUAIbHBIX TOYEK.
Nmmnynbe cubl. 3aK0H COXpaHEHUS
uMIyiabsca. PeakTuBHOE IBUKEHHE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

17

18

PaboTa 1 MOLTHOCTB CHJIBI.
Kunernueckas sHeprust MmarepuaabHON
Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPTUU

[TorenumaneHas sHeprus.
[loTeHnmanbHas HEPrus yupyro
ne(hOpPMUPOBAHHON MPYKUHBI.
[TorennuanbHast sHEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

HOTGHHI/I&J’IBHBIG 1 HECIIOTCHIINAJIbHBIC
cunbl. CBsi3b paboTHI
HCIIOTCHIUAJIBHBIX CUJI C UBMCHCHUEM
MEXaHUYECKON IHEPTHUH CUCTEMBI TE.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [{OK
https://m.edsoo.ru/ff0c461a

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHas pabota «/ccienoBanue
CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXAHUUYECKOM dHEPIuu Tea Ha
IpUMepe pacTsKEHHs] pE3UHOBOTO
KIyTay

20

21

KonTponbhas pabota no teme
«Kunemaruka. JlnuHamuka. 3aKOHbI
COXPaHEHUS B MEXAHHUKE)

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

but6mmorexa [IOK



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

KMHETUYECKOI Teopuu. bpoyHOBCKOE
nskenue. Auddysus

https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJCHCTBHS YaCTHII BEIISCTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN U
TBEPJBIX TEI

23

24

Macca mounekyin. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

TennoBoe paBHOBecue. TeMmieparypa u

eé m3mepenue. lllkana Temneparyp
Lenbcus

25

26

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcoutoTHas TeMIiepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knanelipona

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

bubmuoreka [{OK
https://m.edsoo.ru/ffOc511e

27

3akoH /lanbToHa. ["a30BbIC 3aKOHBI

28

JlaboparopHnas pabota «lccrnenoBanue
3aBHCHUMOCTHU MEX]y IapaMeTpaMu
COCTOSIHUSI Pa3peKEHHOIO Ta3a

29

30

31

M3onponeccsl B UACAIBHOM ra3e U ux
rpaduyeckoe npeacTaBieHue

Bnytpennsis sneprus
TEPMOJUHAMUYECKON CUCTEMBI U
crioco0OknI €€ n3menenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJJHOATOMHOTO UJI€aJIbHOTO
rasa

Bunae! rerionepenaun

bubmuoreka [{OK
https://m.edsoo.ru/ff0c570e

bubmuoreka [{OK
https://m.edsoo.ru/ff0c5952

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

32

VnenpHas TENI0EMKOCTh BELLIECTBA.
KonngecTBo TemnoTs! mpu
Teruonepenade. AnuabaTHbIN mpolecce

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36

33

HepBLIﬁ 3aKOH TCPMOJUHAMUKHU U CT'0
IMPUMCHCHHUEC K U30IIpoLIcccamM

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpaTMOCTh MPOIECCOB B MPUPOIE.

but6mmoreka [IOK

34 Bropoii 3aK0H TepMOTUHAMHUKH https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/ TermoBoi bubnunoreka LIOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJ]
37 DKOJIOTHYECKHE TPOOIEMBI
TEIUIOHEPTETHKHU
38 O6o06maromuii ypok «MonekyspHas bubmuorexa [{OK
¢usrka. OCHOBBI TEPMOAMHAMHKH) https://m.edsoo.ru/ff0c6938
39 5&111;‘;331;311;26@?;;1(; Tg\g;om;l bubmorexa HOK
yiIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. Bu6moteka [JOK
VcrniapeHue u KUIeHue https://m.edsoo.ru/ff0c63b6
51 sranoon sosaa, Hacsmmenms buGanorexa LIOK
map Ayxa. = https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucraminueckue u
42 amopdHbIe Tena. AHU30TPOIHS Bu6mmoreka [JOK
CBOWCTB KpucTaiioB. JXXunkue https://m.edsoo.ru/ff0c65f0
KpucTayTbl. COBPEeMEHHBIC MaTEePHAITBI
PR — Bubmmorexa I1OK
A ' https://m.eds00.ru/ff0c6708
Cyb6numarus
bubnmorexa LIOK
44 YpaBHeHHe TEII0BOro H6anaHca hitps://m.eds00.ru/ff0c6820
o | oo S B LOK
PAA. A P https://m.edsoo.ru/ffOc6bcc
3apsI0B
46 E(l)); BOH:;IOKHI;I/JIII?; H;:;EII;H;P(I); AQHEHUS bubmorexa HOK
YNPOBOA ‘ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3apsjia
4 Kynona Towamit nexmpusoeci BuGaorexa LIOK
Y ‘ p https://m.edsoo.ru/ffOc6ced
3apsiy
48 Hanpsik€HHOCTB 27EKTPUUYECKOTO bubmuoteka [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6ce4

nosi. [IpuHnmn cyneprno3unuun
ANEKTPUUYECKUX TTonel. JInnun
HANPSKEHHOCTH

https://m.edsoo.ru/ffOc6df2

49

PaboTa cui1 31eKTpoCTaTHueCcKOro
noiisa. [Torennman. PasHocts
[IOTEHIMAII0B

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
SJICKTPOCTATUYICCKOM I10JIC.
I[I/IBJICKTPI/ILICCKaH ITPOHUIIAEMOCTD

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018

o1

OnexTpoémkoctb. Konaencarop

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNeKTPOEMKOCTD MIIOCKOTO
KOHJIEHCAaTopa. DHEPrus 3apsHLKEHHOTO
KOHJICHCATOpa

bubmuoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

JlaGoparopnas pabora "M3mepenue
ANIEKTPOEMKOCTH KOHACHCaropa"

[IpuHuMI nelcTBUSA U MPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
amnmnapara, CTpyHHOro MpUHTEpa.
DJNeKTpocTaTUYECKas 3allHTa.
3a3emileHne AIEKTPOnpruOOpoB

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cyuiectBoBanus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma J1s
y4acTKa 1enu

ITocnenoBarenbHOE, MapajIensHOE,
CMEIIaHHOE COeIMHEHNE TPOBOHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COEMHEHHS PE3UCTOPOBY

PaboTa 1 MOLITHOCTB JIEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa aJ1s TOJITHOM (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenune DJIC ucTouHMKA TOKA U
€r0 BHYTPEHHETO COIPOTHBIICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c6df2
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PesepBubIil ypok. KonTpoiasHas pabora

59 o TeMe "DneKkTpoauHamMuka / 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas nmpoepounas paboTa
60 Sgﬁggg?;iihﬁ)gg» / Beepoccuiickast 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c88be
poBepoyHas paborta
DNeKTpOHHAs! TPOBOJUMOCTH TBEPABIX
61 METAJIJIOB. 3aBUCUMOCTh 1
COIPOTUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOANMOCTh
62 DJIEKTPUUYECKUN TOK B BaKyyMe. 1
CBolicTBa 3J€KTPOHHBIX TYYKOB
[ToympoBogHUKH, MX COOCTBEHHAS U
63 IpUMeCHas MpoBOAUMOCTb. CBOICTBa 1 bubnnoreka [JOK
p—n-niepexosa. [ToaynpoBoIHUKOBBIE https://m.edsoo.ru/ffOc84ae
prOOpbI
DNEeKTpUYECKUIl TOK B pacTBOpax U
paciiaBax 3JIEKTPOJIUTOB. bubmmoreka [JOK
64 1 ]
DIEKTPOIUTHYSCKAST TUCCOLIAAITHA. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
DNeKTpUYECKUi TOK B Ta3ax.
65 CaMoCTOsITENTbHBIN U 1 bubnuoreka [{OK
HECaMOCTOSATEIBHBIN pa3psia. MoHUSL. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKkTprudecKkue mpruodopsl 1
66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmmnoreka HOK
npuMmeHeHue. [IpaBnina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponpHas pabota mo Teme
67 «nektpocraruka. [locTostHHBIN 1 bubnuotexa [JOK
aNeKTpuuYeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX CPeIax»
68 PesepBHblil ypok. O600maromumii ypok 1 bu6muoreka [JOK
no temam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KUIIACC

KoanuyecTBo 4acoB

DJIeKTpOHHbIe HU(POBbIE

Ne Tema ypoka Kont I Aara oOpa3oBaTe/ibHbIE
/i Beero POJIbHBIE PAKTHYECKHE | L ooyopyyg p
padoThI padoThI pecypcbl

[TocTostHHBIE MATHUTHI M UX
B3aumMoJieiicTBue. MaruutHoe nosie. Bektop bu6mmoreka [IOK

1 . . 1 .
MarHMUTHOW MHAYKIMH. JINHUK MarHUTHOM https://m.edsoo.ru/ff0c9778
UHYKIIH
MarsuTHoe 1osie NPOBOAHUKA C TOKOM.

2 OneIT OpcTena. BS;)HMOiefICTBHC 1 Enbmorexa OK

https://m.edsoo.ru/ff0c98fe

POBOJTHUKOB C TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 1 bubnuorexa [JOK
MarHMTHOTO TOJISl KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBUE MarHUTHOTO MOJISI HA IPOBOIHUK C
tokoMm. Cuita Amnepa. JlabopatopHas pabora bubnuotexa [JOK

4 s 1 1 )
«ccnenoBanue NeicTBUS HOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy C TOKOM»

eiicTBHe MarHUTHOTO TI0JISI Ha
5 nﬂBmymy}oca 3apspKeHHYyIo yactuily. Cuna 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabota cuisl Jlopenua
DnexTpoMarauTHas HHAYKIUs. [ToTok

6 BEKTOpa MarHUTHOM MHAYKIuu. DJ(C 1
WHIYKIIH. 3aKOH 3JIEKTPOMAarHUTHON
unaykiuu Papazaes

7 JlaGopatopHas pabota «McciaenoBanue 1 1 bubnuorexa [IOK
SIBJICHUS AJIEKTPOMATHUTHOM WHIYKIIANY https://m.edsoo.ru/ff0cal50
NHAyKTUBHOCTD. SIBICHHE CAMOMHYKIHH.

8 OJIC caMOMHAYKIIMHA. DHEPTUS MAarHUTHOTO 1 bubnuorexa [JOK
HOJISl KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
nosne

9 TexHu4ecKkne yCTpoiCTBa U UX IPUMEHEHHUE: 1



https://m.edsoo.ru/ff0c9778
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IMMOCTOAHHBIC MAarHuThbI, DJICKTPOMArHuThI,
SJICKTPOABUIATCIIb, YCKOPUTCIIN
OJIEMCHTAPHBIX YaCTUL, MHAYKIIUOHHAs I1€Yb

O606maromuit ypok «MarautTHoe mnosie. bubnunoreka [HOK

10 .

DJIEKTPOMArHUTHAS HHYKIIHS https://m.edsoo.ru/ff0cab82

11 KonTtponsnas pabora no teme «MaruutHoe bu6mumorexa [IOK
10J1¢. DJICKTPOMArHUTHAS HH KIS https://m.edsoo.ru/ffOcad58
CB00OOIHBIE MEXAHUYECKME KOJIEOaHMS.
l'apmonunueckue xonebanus. Y paBHeHHE bubmumoreka [IOK

12 . :
rapMOHUYECKHX Kojebanwuii. [IpeBpamicaue https://m.edsoo.ru/ffOcaf06
SHEPIruu
JlaboparopHas pabota «l/ccienopanue

13 3aBUCHMOCTH TIEPUO/1a MATBIX KOJICOaHUM
rpy3a Ha HUTH OT JUTUHBI HUTH H MacChI
rpy3a»

Konebarenbublii koHTYp. CBOOOTHBIE
AJIGKTPOMArHUTHBIE KOJICOAHUS B UICATbHOM
14 KOJIG6I.ZIT€JII)HOM KOHTYpE AHanomﬂs{ MEXT bubmorexa [JOK
ype. M https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU H AICKTPOMArHUTHBIMH
KOJICOAHUSAMU
®opmyna TomcoHa. 3aKOH cOXpaHEHHUS
15 3Hep rzl,H B UJICAJIbHOM KOJ‘Ie6aTEJ'ILHOM bubmorexa LHOK
p a https://m.edsoo.ru/ffOch9c4
KOHTYpE
[IpencraBneHue o 3aTyxarOMUX KOJICOAHUSX.

16 BrinykeHHBIE MEXaHUYECKUE KOICOaHMSI. bubnmnorexa [JOK
Pe3onanc. Beinyx1eHHBIC https://m.edsoo.ru/ff0cbb86
9IIEKTPOMArHUTHBIE KoJeOaHus
ITepemenHbIi TOK. CHHYCOUAAIBHBIN
[IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO bubnuoreka [IOK

17 . .

TOKa. AMIUTUTYIHOE U JICHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAUEHUE CHJIbI TOKA U HAMIPSHKCHHUSI

18 Tpanchopmarop. [IpousBoacTso, nepenava u

noTpeOJIeHUE IEKTPUIECKON SHEPrUn
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YCTpolcTBO M MPaKTUUECKOE TPUMEHEHUE

19 AIIEKTPUYECKOTO 3BOHKA, TeHEpaTopa bubmmorexa [IOK
- https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 aneKTpodHepruu. KynbTypa ucrnonb30BaHus
AIIEKTPOIHEPTHH B MOBCEIHEBHOMN KU3HU
MexaHuuyeckue BOJHBI, YCIOBHS
21 pacnpoctpanenus. Ilepuon. Ckopoctb bubmmoreka [IOK
pacIpoOCTPaHCHHS U JJIHHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Tonepeynsbie ¥ MPOTOTHHBIE BOTHBI
29 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. bubmuorexa [JOK
Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuorexa [JOK
ckopocTh. [lIkana 3JeKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o4 [TpuHIMIIBI PaTUOCBSI3U U TEJICBUACHUS.
PazButue cpencts cBsa3u. Pagnonokamms
bu6mmorexa [IOK
25 KoHntponbhas padora «KojaeOaHus U BOJIHBDY https://m.eds0o.ru/ff0cc6fs
[TpssmonuHEeHOE pacipocTpaHeHHe CBETa B
26 O;HOPOHHOfI cpez[%. T(E)qeqfll)mﬁ HMCTOYHHK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyy cBera
;| Somemme ers S g e B LOK
https://m.edsoo.ru/ffOcd4e0
3epKane
1T miieHue cBerta. [loaHoe BH HH
28 OTI;)e;ncc)eHnlxlee lf[:pcez[ee;leI;?I;II y(;(iﬂ nzzliroee bubmorexa HOK
' https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKCHUS
29 JlabopaTtopHas pabota «3mepeHue bubnuotexa [JOK
noKasarteJsi IPeIOMIICHHS CTEKJIay https://m.edsoo.ru/ffOcd67a
JIH3BL. HOCTpOCVHI/IC M300paXeHH B TNH3E. Bubmorexa [IOK
30 dopmysa TOHKOH JIMH3BI. Y BETMICHHE

JINH3bI

https://m.edsoo.ru/ffOcddl1e
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JlaGopaTtopHnas pabora «McciaenoBanue

31 » .
CBOMCTB M300paKEHUH B IMH3AX)
Hucnepcus cBeta. CIIOKHBIN cocTaB 6€70r0
32 cera. L[Ber. JlabopaTopHas pabota
«HabnroneHne qucepcuu CBETay
33 Wurepdepentus crera. Judpaknus cBera. bubnmoreka [JOK
JudpakinnonHas pemnérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrrueckre mpuOOpHl U YCTPOUCTBA
YCIIOBUS MX O€30MacCHOTO IPUMEHEHUS
I'paHuiibl MPUMEHUMOCTH MYECKOU
36 Mi?(aHEKI/I. Ilj_IOC”e[}IJIaT(I):f cné(i[I;;JCILH(e)Cﬁ ;)eoplzm bubmorexa [TOK
https://m.edsoo.ru/ffOcf862
OTHOCHUTEIbHOCTH
37 OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. bubnuotexa [JOK
3aMe IeHHE BPEMEHH M COKPAILCHUE JITTHHBI https://m.edsoo.ru/ffOcfa4?2
3 aaohme, Cons wacter o nepraci buGaorexa LIOK
' https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTUs MOKOS
39 Konrtponbnas pabora «Ontuka. OCHOBBI bubnuoreka [IOK
CIEUATTbHON TEOPUU OTHOCUTEIILHOCTIY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyna [Inanka. JHeprus u bubnuoreka [IOK
UMITyJbC (OTOHA https://m.edsoo.ru/ff0cfel6
a1 OTtkpeiTHE U HccienoBanue GotodddexTa. bubnuotexa [JOK
Omnpitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
2 et am boropperta. Kpacnas Bafmorexa [1OK
' https://m.edsoo.ru/ff0d015e
rpanuna» Gorordpdexra
43 Hasnenue ceera. OnpitTel [1. H. JIeOenena. bubmuorexa [JOK
XUMUUYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHu4eckne ycTpoicTBa U NPaKTUYECKOE

npuMeHeHue: GoTo3JIeMeHT, (POToaaTUHK,
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COJIHEUHAas1 OaTapesi, CBETOIUO/

Penrenue 3anad mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBaHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302
o | oo s Tovcom Omemn B LOK
' https://m.edsoo.ru/ff0d091a
[ImanerapHas Mozeb aTOMa
bubmuorexa [JOK

47 Hoctyzatet bopa https://m.edsoo.ru/ff0dOafa
n HUE U IOT HU TOHOB TpHU

48 nsge}];:ﬂe zTOM;) cnggi{eoroey%?)B?{;IOaHegmn bubmorexa LIOK

. https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunsl ciekTpos
BonHoBEeIe cBoiicTBa yacTtui. BonHEI ne

49 Bbpoitns. KopnyckynsipHO-BOJIHOBOM bubnnoreka [JOK
nyanu3M. CIIOHTaHHOE M BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3Iy4yeHue

o | e o On BuGorea 10K

https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOTO U3ITyUCHHS
CsoiicTBa anb(a-, 6era-, raMma-u3Iy4eHUs.

o1 BimstHue painoakTHBHOCTH Ha KUBBIE
OpPTaHU3MBI
OTkpBITHE IPOTOHA U HEUTpOHA. M30TOMBI.

52 Anbda-pacnaa. DIeKTPOHHBIN 1 bubnnorexka [JOK
NIO3UTPOHHBIN OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
U3IIy4CHHE
DHeprus CBA3M HYKJIOHOB B siipe. SaepHbie

53 peakiuu. S nepHsiii peaktop. [Ipodiemsr, bubnuotexa [JOK
HIEPCTIEKTUBBI, SKOJIOTHUECKHE aCTIEKTHI https://m.edsoo.ru/ff0d1356
AJIEPHON SHEPTETUKH
DOnemMeHTapHbIe YacTHIIB. OTKPBITHE Butmiorexa [IOK

54 Mo3UTpoHa. MeTo Ikl HAOMIOICHUS U

PEruCTpainvi 3JICMCHTAPHBIX YaCTHUII.

https://m.edsoo.ru/ff0d0e38
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Kpyrnsiii cton «®yHnameHTaIbHbIE
B3anMoelicTBusa. EquHCcTBO uznyeckoi
KApTUHBI MUPa»

55

Oransl pa3Butus actpoHomuu. [IpukinagHoe
Y MHUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuu. Buj 3BEé31H0TO HEbA.
Co3zBe3nus, sspKue 3BE3/1bl, INIAHETHI, UX
BuguMoe aBuxkeHne. CoaHeuHas cucreMa

56

57

Comurte. ConHeyHast akTUBHOCTE. VICTOYHUK
sHepruu CosHIa U 3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/IbI INIABHOMU TOCIIEI0BATEIHLHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMEHHbBIE
MIPEICTABIICHUSI O TIPOUCXOKICHUH U
sBomtonnu ConHIa u 3BE31

58

59

60
61

Muineunsiii [lyrs — Hama ["anaktuka.
[Tonoxenue u aBmxenue CosHia B
lNanaktuke. ['anaktuku. YEpHbIE IBIPHI B
A/lpax rajJakTUK

Bcenennas. Pa30eranue ramaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHUE.
MeraranakTrka

Hepemmennsie mpob6ieMbl aCTpOHOMUU
KontponbHas padota «251€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Pois puszuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIIMAIbHON B ATHYECKON
cdepax AesITeTbHOCTH YelIOBEKa

63

O6o6maromuit ypok. Pois u Mmecto pusuku
Y aCTPOHOMUH B COBPEMEHHOMN HAyYHOUI
KapTHHE MHUpa




O6o06matromuii ypok. Pons puzndeckoit

64 TEOpHH B (HOPMUPOBAHUU NIPEICTABICHUN O 1
buznuecKkoil kKapTuHe MUpa
O6o06maromuii ypok. Mecto pusndeckoit
65 KapTUHBI MUPA B 00IIIEM Py COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
npupojie
66 PesepBHBI ypok. MarHuTHOE 1osie. 1
DNeKTpOMarHUTHAs UHIAYKIIHS
67 Pe3epBHblii YPOK. Onrtuka. OCHOBBI 1
CHEIMAIbHON T€OpUH OTHOCUTEIbHOCTH
68 Pesepnblit ypok. KBantoBas ¢uzuka. 1 bubnnoreka [JOK
DJIeMEHTBI aCTPOHOMHUH M aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITIPOT'PAMMBI

10 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHEro o01ero 00pa3oBaHus

JIeMOHCTpPHPOBATH HA MPUMEPAX PoJb U MeCTO (pu3uku B (HhopMUpOBAHUU
COBPEMEHHOM Hay4YHOW KapTUHbI MHpa, B Pa3BUTHUH COBPEMEHHOU
TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOU IEATEIBHOCTH JIIOAEH

Y4YuUTBIBaTh TPAHUIBI MPUMEHEHUS M3YYCHHBIX (PU3MUECKUX MOIENEi:
MaTepuaibHas TOYKAa, HHEpIMalbHAas CcUcCTeMa OTc4éra, aOCOIIOTHO
TBEPIOE TEJO, UACAIBHBIM Ia3; MOJEIM CTPOCHMS Ta30B, KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM DJIEKTPUYECKMM 3apsy — MpPHU pELICHUHU
¢bu3nyeckux 3aaaq

10.3

Pacno3naBate ¢uszmyeckue sBICHHS (IPOIECCH) U OOBSICHITH HUX HaA
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYISIPHO-KHHETHYCCKOW TEOpUHU
CTpOCHMSI ~ BEIIeCTBA M DJJEKTPOJMHAMHKH:  PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABM)KEHUE, CBOOOIHOE MAICHUE TET,
JBHKCHHE 10 OKPY)KHOCTH, UHEPLIUs, B3auMoeicTBue Tei;, nuddysus,
OpOYHOBCKOE JBHIKEHUE, CTPOCHHE IKHJIKOCTCH W TBEPIBIX TeI,
W3MCHEHHE 00BbEMa TNl TpU HaArpeBaHUM (OXJIAKICHHH), TEIJIOBOE
paBHOBecHe, HCIapeHHe, KOHACHCAIWs, IUIABJICHHE, KPHUCTaJIM3aIus,
KHUIICHUE, BJIAXXHOCTh BO3/yXa, IOBBIIICHUE JABIICHUS ra3a IpH €ro
HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXK]y IapaMeTpaMH COCTOSTHHS
ra3a B U30IMpOIleccax; IEKTPU3AIUs Tell, B3aUMOJICHCTBUE 3apsiI0B

10.4

OnuceiBaTh ~ MEXaHUYECKOE  JABI)KEHHE, HCIONb3yd  (U3HUECKUe
BEJIMYUHBI: KOOpJWHATA, MYyTh, MEpPEMEIIeHUE, CKOPOCTb, YCKOPEHHE,
Macca Telna, CHia, UMITyJIbC Tela, KHHeTUYECKasi YHEPTHUsl, MOTEHIIMATbHAS
SHEpTHsi, MeXaHWdeckas paboTa, MeXaHWYecKass MOIIHOCTh; TMPH
OMHMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICT HCIOJIb3YEeMbIX
BEJIMYUH, WX O0O03HAYEHUS W EAUHUIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME TaHHYIO (DM3UUYECKYIO BEIUYUHY C APYTUMHU BETMUYNHAMU

10.5

OnuceiBaTh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SBJICHUS,
UCTIONB3YsT (U3UYECKHE BEJIWYUHBI: JaBJIE€HUE Tasza, TeMIeparypa,
CpelHssl KUHETHUYECKas DJHEPIrUs XaOTUYECKOTO JBUIKEHUS MOJIEKYI,
CpEIHEKBaJpaTUYHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI,
BHYTPEHHSISI dHEprus, pabora raza, Ko3G(UIHUEHT MOIE3HOTO JACHCTBUS
TEIJIOBOTO  JIBUTATEINsl; TPU  ONHCAHUM TMPaBHJIBHO TPAaKTOBATh
(U3UYECKUN CMBICT HCTIONB3yEeMbIX BEIHYHMH, HX OO0O3HAUCHUS H
€IMHUIIBI, HAaXOAUTh (OPMYJbI, CBA3BIBAOIINE JAHHYIO (DHU3UUECKYIO
BEJIMYMHY C JIPYTUMH BEIMYHMHAM

10.6

10.7

OnuceiBaTh  M3Y4YEHHBIE DJEKTPUYECKHE CBOMCTBA  BEIIECTBA U
ANEKTPUYECKHUE SIBICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKHE BETHUUNHBI:
ANEKTPUYECKUIN 3apsifl, DJIEKTPUYECKOE II0JIe, HANpsHKEHHOCTh IO,
MOTEHIIMAJ, Pa3HOCTh MOTEHLUUAJOB, MpPH OMHCAHUM MPABHIBHO
TpakTOBaTh  (PU3MUECKU  CMBICT  HCHOJB3YEMbIX  BEIUYHMH, UX
0003HaYeHMs M €IMHUIIbI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU

aHAJIM3UPOBaTh  (PU3MYECKHE TPOLECChl U SBJIEHUS, HCIIOJIb3YA
¢u3nveckrue 3aKOHbl M MPUHLUIIBL 3aKOH BCeMUpPHOTo TaroteHus, I, Il u
Il 3akonbr HploTOHA, 3aKOH COXpaHEHUS MEXaHMYECKOW SHEPTHH, 3aKOH
COXpaHEHMsT HMITyJbCa, TPUHLUI CYNEPHO3UIUH CHJI, TPUHIIMII




paBHOMNPABUs ~ HMHEPIHMAIBHBIX  CHCTEM  OTCYETa;  MOJICKYJISIPHO-
KMHETHYECKYI0O TEOPHIO CTPOEHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelAHel KWHETHYECKOW OSHEPrHH TETUIOBOTO JIBIKCHHS MOJICKYT C
aOCONIOTHOW TEMIIepaTypoil, MEpBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHECHHS AIEKTPHUECKOTO 3apsijia, 3aKoH KyioHa; mpu 3ToM pa3nnyarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U
yCJIOBHSI (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TNPUHIUIBI JCHCTBUS MAallUH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3NuyaTh yCIOBHA HMX  0O€30MacHOro
WCIOJIb30BAaHHUS B MOBCEHEBHOMN KU3HU

10.9

BBINONHATE KCIIEPUMEHTHI TIO MCCIIEOBAaHUIO (DU3MUYECKUX SIBICHHHA U
MIPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHH; MpH
atoM (opmynupoBaTh mpoOieMy (3agady) M THIOTE3y Yy4eOHOTO
HKCHEPUMEHTa, COOMpPaTh YCTAaHOBKY U3 IMPEIUIOKEHHOTO 000PYHI0BaHMS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOJIBI

10.10

10.11

10.12

OcCymiecTBIATh MPsIMBIE M KOCBEHHBIE M3MEPEHUS! (PM3NYECKUX BEIUYHH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMsI U MCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NIOTPEMIHOCTEN U3MEPEHU

HccnenoBaTh 3aBUCUMOCTH  MEXAY (DU3MYECKUMH BEIMYMHAMH  C
WCIIONB30BAHUEM TNPSIMBIX HM3MEPEHUN; MpU 3TOM KOHCTPYHMPOBATh
YCTAaHOBKY, (PHKCHpPOBATh pPE3yNbTaThl IOJYYEHHOH 3aBUCHMOCTH
(bu3MuecKux BeIMYMH B BUJE TaOMUI] U TpaduKOB, AeNaTh BBIBOJBI 1O
pe3yibpTaTaM UCCIEI0BAHMS

CobmronaTh npaBuia 6€30MacHOTO TPY/a MPU MPOBEACHUH UCCIICI0BAHUIMA
B paMKax Y4eOHOro OJKCIEPUMEHTa, Y4eOHO-HCCICIOBATEIbCKON |
MIPOCKTHOM JIEATEIIEHOCTH C UCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB
1 1a00paTOPHOT0 00OPYIOBAHHS

10.13

10.14

10.15

Pemarp pacuérHbpie 3amaun ¢ SBHO 3a/laHHOM (PU3MYECKONH MOJENbIo,
WCTIONB3Ysl (PU3MUECKHEe 3aKOHbI W TPUHIMIBI; HAa OCHOBE aHalu3a
YCIIOBUS 3a/la4dl BBIOUPATh (PU3UYECKYIO MOJIEINb, BBIACIATh (PU3UUECKHe
BEIMYUHBI U (POpMyIbI, HEOOXOAMMBIE MJisi €€ pEeIlIeHUs, MPOBOIUTH
pacuéThl U OLIEHHWBATh PEATBbHOCTH MOJNYUYEHHOTO 3HAueHUs (U3NYECKOU
BEITMUHHBI

Pemate Ka4yeCTBEHHBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HENPOTUBOPEUYUBYIO LEMOYKY PACCYXKIACHUN C ONOPOM Ha H3Yy4YEHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKHE SABIICHUS

Hcnonp3oBaTe mpu  pelmieHMH  y4eOHBIX  3a7ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHMH JUId TOUCKa, CTPYKTYpPHpPOBaHUS,
UHTEpOpETallud W TMpPEACTaBICHUS Y4eOHOH W Hay4YHO-TIOMYJSPHOI
nH(popMalUY, TOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIHIO

10.16

[IpuBoauTH TpHUMEpPHI BKJIaJa POCCUHCKUX M 3apyOekKHbIX YUEHBIX-
(U3MKOB B pPa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIErO
MHpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH

10.17

10.18

Hcnonb30BaTh TEOpETHUECKUE 3HAHUA 10 (PU3MKE B MOBCEHEBHOM JKU3HU
s obOecriedeHuss 0O€30MacHOCTH Mpu oOpalleHuu ¢ mnpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, JUIsI COXPAHEHHS 37I0POBbs M COOIIOIEHUS
HOPM PKOJIOTHYECKOT0 TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

PabGoTath B rpymnme ¢ BBIOJIHEHHEM pa3IMYHBIX COLIMAJIBHBIX POJIEH,
IJTAHUPOBATh PabOTy I'PYMIIBI, PALIMOHAIBHO PACIPEaENATh 00s13aHHOCTH
W TUTAHUPOBAThH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIHSX, aJICKBAaTHO
OLICHHWBATh BKJIAd KaXJI0T0 H3 YYACTHUKOB TPYIIbBI B PCHICHUC
paccMaTpuBaeMOU MPOOIEMBI




11 KUIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero 00pazoBaHus

111

11.2

11.3

JleMOoHCTpHpOBaTh Ha MpUMeEpaxX poJib U MECTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpA, B DPa3BUTHUM COBPEMEHHOU
TEXHUKd M TEXHOJOIMH, B TIPAKTHYECKOM [JEATEIBHOCTH JIIOJCH,
IIEJIOCTHOCTh M €JMHCTBO (PU3MUECKON KapTUHBI MUpa

Y4uTHIBaTh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (PHU3MUECKUX MOJeNeil:
TOYEYHBIN JJICKTPUYECKUN 3apsal, sSAEpHas MOZECIb aToMa, HYKJIOHHAs
MO/IEJIb aTOMHOT'0 Si/ipa MPH pelIeHNH (PU3NIECKHX 3314

PacniosnaBate (usnyeckue sBiICHHS (MPOIECCH) U OOBICHATH UX Ha
OCHOBE 3aKOHOB 3JICKTPOJJUHAMUKN U KBAHTOBOW (DU3UKH: JICKTPUICCKAS
MIPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JICHCTBUS
TOKa, B3aMMOJCHCTBHEC MArHUTOB, JJCKTPOMArHWTHAs HMHIYKIIHS,
JICMCTBUE MArHUTHOTO IOJII Ha TMPOBOJHUK C TOKOM U JBIDKYIIHHCS
3apsif, DJCKTPOMArHUTHBIC KOJICOAHWS W BOJHBI, TPSIMOJMHEHHOES
pacrpoCTpaHEHHE CBETa, OTPaXKCHHUE, MPEJIOMIICHHUE, HHTephEepeHIus,
TUGpaKIuUs ¥ TOJSpU3AIHsl CBETa, UCIIEPCUs CBETA, POTOIIECKTPUICCKHIMA
abpdext  (pororddekT), cBeroBoe  JaBiIEHHE,  BO3HUKHOBCHHUE
JMHEWYAaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAS M MUCKYCCTBEHHAs
paJlnOaKTUBHOCTh

11.4

11.5

OnuceiBaTh U3yYEHHbBIE CBOMCTBA BEUIECTBA (DJIEKTPUUECKUE, MATHUTHBIE,
ONTHYECKUE, OJJICKTPUYCCKYIO MPOBOJUMOCTD PA3IUYHBIX Cpel) U
JJIEKTPOMArHUTHBIC  sIBJICHHUS  (TIPOLIECCHI), HCHOJIB3ys (U3NYCCKHE
BEJIMYMHBL:  DJIGKTPUYCCKUU  3aps], CHJIAa TOKa, JJICKTPUUICCKOE
HANpsDKEHUE, DJIEKTPUUYECKOE COMPOTHBIICHHE, PAa3HOCTh IMOTEHIIMAJIOB,
OJIC, pabora TOKa, MHAYKIMS MArHUTHOTO TOJs, CHiia AMIiepa, CHiia
JlopeHnia, WHIYKTUBHOCTh KaTYyIIKH, OJHEPIrHs SJICKTPUUYECKOTO U
MarHMTHOTO TOJIEH, MEepuoJ M YacToTa KojeOaHui B KojeOaTeIbHOM
KOHType, 3apsJl W CWiIa TOKa B Tpolecce TrapMOHUYECKUX
AJICKTPOMATrHUTHBIX KOJICOaHW, (POKYCHOE pACCTOSIHHE W ONTHYECKas
CWJIa JTUH3BI; TIPU OMUCAHUM TMPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIONIb3YEMBIX BEIIMYUH, WX O0O3HAYCHUS W CIUHUIIBI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIINE NaHHYIO (U3MUYECKYIO BEIMYHMHY C APYTUMHU
BEJIMYMHAMU

OnuceiBaTh W3yUYECHHBIE KBAHTOBBIE SIBICHHS W TPOIIECCHI, HCIOJB3YS
¢du3nYecKue BEIHYMUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JTHHA
BOJHBI M 4YacTOTa CBETA, JHEPrusi W WMIYJIbC (POTOHA, TEPHUOT
MoJIypacmaja, YHEPTus CBA3U aTOMHBIX SAep; MPH OMUCAHUU TPAaBUIBHO
TPaKTOBaTh  (PU3MYECKUM CMBICT  HMCIOIB3YEMBIX  BEIMYMH, WX
0003HAaUCHUS U €IUHHUIIBI; YKa3bIBAaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIUYUHY C IPYTUMH BEIUYMHAMH, BBIYUCIATH 3HAUCHUE
(bU3UYECKO BEIUYUHBI

11.6

AHanu3upoBath  (U3UYECKUE TPOLECCHl U SIBICHUS, HCIONB3YS
¢busznyeckne  3aKOHBI W HOpUHOMIBL:  3akoH  Owma,  3aKOHBI
MOCJIEZI0BATENBHOIO U MApaJIEIbHOIO COEANHEHHS IPOBOJIHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJIEKTPOMAarHUTHOM WMHAYKIMHM, 3aKOH
IPSIMOJIMHEMHOTO PACIpPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI TPEJIOMJIEHUS CBEeTa, ypaBHeHHe DifHIuTelHa a1 hoTodddexra,
3aKOH COXpaHEHMsI DSHEPrUM, 3aKOH COXPAHEHUs UMIIYJIbCa, 3aKOH
COXpaHEHHUs DJIEKTPUUYECKOIOo 3apsja, 3aKOH COXPaHEHHMsI MacCOBOIO
quclla, MOCTyJaTel bopa, 3aK0oH paauMoakTUBHOIO pacnaia; IpH 3TOM




pa3iauyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCcKoe
BBIpQXXCHHE U yCIOBHs (IPaHULIbl, 00JaCTH) IPUMEHUMOCTH

11.7

OHpeI[eHHTB HalpaBJICHUC BCKTOpa HWHAYKIOHUHW MArHUTHOI'O IIOJIA
IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

11.8

11.9

CTpouTh W ONMKCHIBATh M300pa)KEHHE, CO3aBAEMOE IUIOCKHM 3E€pKaJIOM,
TOHKOM JTUH30U

BremonaaTs OKCIICPUMCHTBI IO HUCCIICAOBAHUIO (1)H3H‘ICCKHX SIBJICHUM U
HPOLECCOB C HCIOJIb30BaHUEM IPSIMBIX U KOCBEHHBIX HU3MEPCHUIA; MpH
3TOM (GOpMYIHpPOBaTh MpodiaeMy (3a7ady) M TUNOTE3y Y4eOHOro
IKCIICPHUMEHTA, COOMPATh YCTAHOBKY M3 IPEIOKEHHOTO 00OPYHI0BaHMS,
HPOBOJUTH OIBIT H (POPMYIIUPOBATH BHIBOIbI

11.10

OcymiecTBIATh NpsIMbIE M KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEJINYMH;
IpU 3TOM BBIOMPATh ONTHMAIBHBIN COCO0 M3MEPEHHS M HCIOIB30BATh
M3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKMX BEIMYUH C MCIIOJIb30BAaHHEM
IPSAMBIX ~ WM3MEPEHMM; TIpU  3TOM  KOHCTPYHpPOBaTb  yCTAHOBKY,
buKcupoBaTh pe3yNbTaThl IOJYYCHHOH 3aBUCUMOCTH  (hU3MUYECKHX
BEJIMYMH B BUJE TaOnMIL U rpaduKoB, JeiaTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEN0BAHNS

11.12

11.13

Cobmoate  mpaBuja  0e30macHOro  Tpyaa IpUd  [POBEIECHUU
UCCIEIOBAaHMM B  paMKax yd4eOHOro OJKCIepHUMEeHTa, YydeOHO-
UCCIIEIOBATENILCKOM M TPOEKTHOH JEATENbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOICTB U 1a00paTOPHOro 000pyA0BaHUS

Pemate pacué€rHble 3amauu ¢ SBHO 33JaHHOW (PU3MYECKOH MOJENbIO,
UCMONb3ys (U3MYECKHe 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaJIM3a
YCIIOBHS 3a/1a4M BBHIOMPATh (PU3MUYECKYI0 MOJICNb, BBIIENATh (PU3nyecKue
BEIMYMHBI M (QOpPMYIIbl, HEOOXOAMMBIE Ui €€ pelIeHus, MPOBOAMUTH
pacuéThl U OLIEHHWBATH PEAJbHOCTh MOJYYEHHOTO 3HAU€HUs (PU3NYECKOU
BEJIMYMHBI

11.14

11.15

11.16

11.17

11.18

Pemate Ka4eCTBEHHbBIC 3a1a4u: BBICTPANBaTh JIOTHYECKHU
HEIIPOTUBOPEUYUBYIO LEMOYKY PACCYXKICHHUM C ONOpPOM Ha U3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

Hcnonp3oBaTh  HpH  pelIEHWH  y4yeOHBIX  3a7ad  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJIOTMH /s  IIOWUCKA, CTPYKTYpUPOBAHMUS,
UHTEpPIpETallul M NPEACTaBIC€HUs Y4YeOHOHM U Hay4dHO-TIOMYJIIPHOU
uHpOpMalLlUY, TOJYyYeHHOH M3 pa3iM4YHBbIX HCTOYHHUKOB; KPUTHYECKU
AHAIM3UPOBATH MOJTYyYaeMyI0 HH(OPMALIHIO

OOBSICHATh TPHUHIUIIBI JIEUCTBUS MAalluH, TPUOOPOB U TEXHHUYECKUX
YCTPOMCTB;, pa3nu4aTh YCIOBUS KX OE30MAaCHOTO WCIOIb30BAHUS B
IOBCEIHEBHOM XKU3HU

[IpuBoauTE mHpHUMEpPHl BKJIaJAa POCCHUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE IPOLECCOB OKPYXKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH M TEXHOJIOTHI

Hcnonp3oBaTh TeopeTHUecKe 3HaHUS 10 (PU3HUKE B TOBCETHEBHOM KU3HU
Juis  obecriedeHusi O€30MacHOCTH MpU  OOpalleHuH ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, Il COXPAHEHUS 3[JOPOBBS U COONIOICHUS
HOPM DKOJIOTHUYECKOTO MOBEACHMSI B OKPYKAIOLIEHN cpesie

11.19

PaboTtare B rpymnme C BBIIOJHEHHEM pa3IMYHBIX COLHUAIBHBIX pOJIEH,
TUTAHUPOBATh Pa0dOTy TPYIIIBI, PAIMOHATIBFHO PacTIPEeNieNITh O0SI3aHHOCTH |
IUIAaHUPOBATh JICATEIILHOCTh B HECTAHIAPTHBIX CHTYaIUsIX, aleKBaTHO
OLICHUBATh BKJIAJ KaXXAOI0 W3 YYACTHUKOB TIPYyNIbl B PELICHUE
paccMaTpuBaeMoi poOIeMbl




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon
pa3iena

2.1

Koxa npoBepsiemoro

IJIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COAECPKaAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®usnka — Hayka o npupone. Hayunsle meTonb!
IIO3HAHUS OKPY’KaIOILEro Mupa. Pounb
JKCIIEPUMEHTA U TEOPUU B IIPOLECCE MO3HAHUSA
IpUPObl. DKCIEPUMEHT B (PU3UKE

1.2

211

212

2.13

MogenupoBanue  (HU3NYECKUX  SIBICHUH U
npoueccoB. Hayuneie rumnotesel. Pusnyeckue
3aKOHBl M TEOpUHU. ['paHHLIBI NPUMEHUMOCTHU
¢u3nyeckux 3akoHOB. ITpuHIMI COOTBETCTBUS.
Pome wm w™mecto ¢usukum B GOpMHpPOBAHUU
COBPEMEHHOM HAay4yHOW KapTHHBl MHpa, B
IIPAKTUYECKOMN JEATENbHOCTH JIOAEH

MEXAHUWKA
KMHEMATUKA

Mexanuueckoe aABMKeHHE. OTHOCHUTEIBHOCTH
MEXAaHUYECKOro JIBrkeHus. Cucrema oOTCUéra.
Tpaexropus

Ilepemerienue, cKOpOCTb (CpedHsisi CKOPOCTb,
MTHOBEHHasl CKOpOCTb) U YCKOpEHue
MaTEepUAIBHOM TOYKH, HMX IIPOCKIMU HAa OCH
cucteMbl KoopauHaT. CiokeHue nepeMeneHui
U CJI0KEHHE CKOPOCTEMN

PaBrOoMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBUKECHUE. I'paduku
3aBUCUMOCTHU KOOPJAMHAT, CKOPOCTH, YCKOPEHUS,
IIyTH U NEPEMEIICHNUS] MaTepUaIbHON TOYKH OT
BpEMEHU

214

2.15

2.1.6

2.1.7

CBoOoaHOe masieHne. Y cKopeHne cB00OTHOTO
ImaacHUus

KpuBonnueiinoe — nBuwxkenue.  PaBHOmepHOe
JBUKECHHE MaTepuaIbHON TOYKH 1o
OKPYKHOCTH. YTIJIOBas CKOpPOCTb, JIMHEHHAas
CKOpOCTb. [Tepuon u 4acToTa.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHE

Texauueckune YCTPOMCTBA: CIIUJIOMETD,
JIBUKEHHE CHapsIOB, LEMHbIE U pPEMEHHbBIE
rnepeaadn

[IpakTnueckue paboThLI. Nsmepenue
MIHOBEHHOM CKOpOCTH. Hccnenosanne
COOTHOILIEHUSI MEX]y IMYyTSIMHU, HpPOIJAEHHBIMU
TEJIOM  3a  IOCIEAOBATEIbHBIE  DPABHbIE
MPOMEXYTKH BPEMEHU NPU PAaBHOYCKOPEHHOM
JBWKEHUH C HA4YaJIbHOM CKOPOCTBIO, pPaBHOU
Hymto. M3yueHue ABM)KEHHs IIApHKa B BSI3KOU
XKuakocth.  M3ydeHwe — IBMKEHUS — Telna,
OpOIICHHOTO TOPU3OHTAIBHO

2.2

JTMHAMUKA




2.3

221

[Tpunmun otHocutenbHOCTH ['anmunes. IlepBbiid
3akoH Hprorona. IHepuuanbHble CHCTEMBI
oTcyéra

2.2.2

2.2.3

Macca tena. Cuia. IlpuHOMnD cCyneprno3unyu
cul

Bropoii 3akoH HbroToHa g MaTepHalbHON
TOYKM B HHEPLMAIBHOM CHCTEME OTCUETa
(UCO). Tpernit 3axkoH  Hslorona s
MaTEpUAIbHBIX TOYECK

224

3aKoH BCCMHUPHOI'O TATOTCHHA. Cuita TSDKECTH.
HepBa;I KOCMHUYECKasd CKOPOCTh. Bec Tema

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna Ttpenusa. Cyxoe tpenue. Cuna TpeHUs
CKOJBXKEHUST M  CWIa  TPEHHUS  TOKOS.
Koaddunuent tpenus. Cuna compoTUBIECHUS
MIPU ABUKEHUU TeJIa B )KUJIKOCTH UIIH Ta3e

[TocTymarenbHoe W BpamaTelbHOE IBUXKEHUE
abCOMIOTHO TBEPIOTO Tema

2.2.8

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpalllCHMS.
[Ineqo cuibl. YcnoBHs paBHOBECHS TBEPIOIO
tena B UCO

2.29

2.2.10

231

2.3.2

TexHuueckue YCTpOﬁCTBaZ IIOJIIMUITHHUKH,
ABWIKCHUC NCKYCCTBCHHLIX CITYTHUKOB

[Ipaktuueckue paboThl. M3yueHue nBHKEHUS
Opycka 1O HaKJIOHHOM  IJIOCKOCTH  TIOJ
JIIEHCTBHEM HECKOJLKHMX cuil. lccnemoBaHue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIWX B
nedpopMuUpyeMoil  MPYKUHE U PE3UHOBOM
oOpasmie, OT BeIMYMHBI UX Jedopmaruu.
HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO
TeJla, UMEIOLIEr0 OCh BpalleHUS

3AKOHBI COXPAHEHUA B MEXAHUKE

NMmnynsc  MarepuanbHOM  TOYKH, CHCTEMBI
MarepuaibHbBIX TOYeK. MmMmynsc cunel u
M3MEHEHHE UMITyJIbCa Tella

3akoH coxpaHeHuss wummyinsca B HCO.
PeakTuBHOE IBUKEHHE

2.3.3

PaGotra cunel

234
2.3.5

MomHocTh CHITE

Kunernueckass sHeprusi mMarepuagbHON TOYKHU.
TeopeMa 0 KHHETUYECKOU SHEPIUH

2.3.6

2.3.7

ITorenuumanenas  sHeprud.  IloreHuumanbHas
SHEpPrusl ynpyro neGopMHpPOBAHHOW MPYKUHBI.
[lorennumaneHast ~ SHepruss  Tema  BOJIU3HM
ITOBEPXHOCTH 3eMIIN

[loTeHuuanbHple W HENOTEHUHUAIbHBIE CHIIBI.
CBs3b  paOOTBI HEMOTEHUMATbHBIX CHI C
W3MEHEHHEM MEXaHWYEeCKOW PHEPrHMH CUCTEMbI
TeN. 3aKOH COXPaHEHHsI MEXaHUYECKON SHEPTUH

2.3.8

Yipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue YCTpOMCTBA: JIBHIKEHUE PAKET,




3.1

3.2

BOJIOMET, KOTIEep, MPY>KUHHBIN MUCTOJIET

2.3.10

[Ipaktrueckue paboTel. UM3yueHue  cBs3M
CKOpPOCTEM Tel TMpu  HEyNpyrom  yjaape.
UccnenoBanme  cBsizu  pabOTBl  CHIBI €
M3MEHEHHUEM MEXaHUYECKOU SHEPTUU Tea

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

3.11

3.1.2

3.1.3

OcHOBHBIC MIOJIOKCHHSI MOJICKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHoBckoe
newkenue. Juddys3usa. Xapakrep IBHKEHHS U
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA

Mojaenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPIBIX
TeNl U 00OBICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE
3TUX MOJACICH

Macca wmonekyn. KonudecTtBo — BemiecTsa.
[TocrosHHas ABoraapo

3.14

3.15

3.16

TemmoBoe pasHOBecue. Temmneparypa u €€
n3mepenue. [1lkana remneparyp Llenscus

Mogens nacaJIbHOIO rasa. OcHoOBHOE
YpaBHCHHUC MOHGKynﬂpHO'KHHeTH‘ICCKOﬁ
TCOPHU UACAIBHOI'O ra3a

AOcomioTHas Temmeparypa Kak mepa cpenHei
KMHETUYECKON JHEPruu TEIJIOBOTO JBUKCHUS
yacrtull rasza. [llkana remneparyp KenbBuna

3.1.7

3.1.8

3.1.9

VpaBuenue Knanelipona — MenaeneeBa. 3akoH
JanpToHa

l'azoBbie 3akoHBI. M30mponeccsl B UACaTbHOM
raze¢ ¢ IOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA!
n30TEpMa, U30X0pa, n3obapa

Texnuueckue YCTPOMCTBA: TEPMOMETP,
6apomeTp

3.1.10

IIpaktnyeckue paboTbl. M3mepeHue Macchl
BO3/lyXa B KJIacCHOM KoMHare. MccienoBanue
3aBUCHUMOCTH MEX]y IapaMeTpaMu COCTOSHUS
pa3pexkEeHHOTrOo rasa

OCHOBbI TEPMOJIMHAMUKHN

3.2.1

TepmonuHaMudeckass cucrtema. BHyTpeHHss
BHCPFI/ISI TepMO}IHHaMH‘-IeCKOﬁ CHUCTCMBI u
CcocoObl €€ N3MEHEHUS

3.2.2

3.2.3

KonuyectBo Temnorsl W paboTta. BHyTpeHHss
SHEPrus 0JJHOATOMHOTI'O UJEAIbHOIO Ta3a

Buael  Temomepenaun:  TEMJIOMPOBOIAHOCTD,
KOHBEKILIUS, Hu3NTydyeHue. TemnoéMKocTh Tena.
VnaenrHas TEINIOEMKOCTL BemlecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MIPU TEIJIONepe1aye

3.24

IlepBbiii 3aKk0H TepmoauHaMuKuU. IIpumeHeHue
IIEPBOTO 3aKOHa TEPMOIMHAMUKH K
u3onpoueccaMm. ['papuueckas UHTEpHpeTanus
paboTHI Ta3a

3.2.5

TermoBble  mamuHbl.  [IpuHIUMIBL  IelCTBUA
TEIJIOBBIX MamuH. [IpeoOpazoBanusi SHEPTUH B




3.3

4.1

TeIIOBRIX MamuHax. Koaddumment moneznoro
nevictBusa (manee — KIIJ[) TeruioBoil MalivHBI.

Hukn Kapnao u ero KITJ{
Bropoii 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs  mpomeccoB B MPHPOJIE.
Tennosble JBUTATEIH. DKOJIOTHYECKHUE
MPOOJIEMBI TETIOIHEPTETUKH
TexHnuueckue YCTPOMCTBA: JBUTaTeIIb
3.2.7 BHYTPEHHETO CrOopaHus, OLITOBON XOJIOAMIBHUK,
KOHJIULIUOHEP
328 [Ipaktrueckue paboTel. M3mepeHue ynenbHON

TEIUIOEMKOCTH

AT'PET'ATHBIE COCTOAHUMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[Mapoobpa3zoBanue u koHaeHCauws. Vicnapenue u
KUTICHWE. YelbHas TEIUIoTa 1mapooOpa3oBaHUsL.
3aBUCHUMOCTH TCMIICPATYPhbL KHUIICHU S oT
JIABJICHUS

3.3.2

3.3.3

3.34

AGcostoTHasT W OTHOCHUTENIbHAs  BIAKHOCTh
BO31yxa. HaceleHnslii map

TBépnoe Teno. Kpucramimueckue u amopdubie
Tesla. AHU30TPONHUS  CBOWCTB  KPHUCTAJJIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepUaIbl
IInaBnenne ¥  KpUCTalIM3aUus. Y IeJIbHas
TerioTa mwiasieHus. Cyonumanus

3.3.5

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudyeckue  yCTpOMCTBA:  TUTPOMETP U
IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTUH
MIOJIyYEHUSI COBPEMEHHBIX MAaTepHalioB, B TOM
YHUCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTUHU

3.3.7

411

4.1.2
4.1.3
4.1.4

415

[IpakTuyeckue paboThl. M3MepeHHe BIa)KHOCTH
BO3/yXa

SOJIEKTPOAMHAMUKA

OJIEKTPOCTATUKA

Onexkrpuszauus Tell. ODIeKTpUYecKui 3apsn. /JlBa
BUJIa DJIEKTPUUECKUX 3apsi/IOB

[IpoBOHMKH, AUDIIEKTPUKHU U MOJIYIPOBOAHUKH
3aKOH COXpaHEeHHMsI AJIEKTPUUYECKOTO 3apsiia
B3aumoneiicteue 3apsanoB. 3akon Kymnona

DIeKTpruYecKoe ToJIe. HarmpsxénnocTs
ANEKTPUYECKOTO OJIS. [IpuHumn
CYHEpIO3ULINH. JIvann HaANPsKEHHOCTH
ANIEKTPUYECKOTO TOJISI

4.1.6

4.1.7

PaGora cunm  2JEKTPOCTATHYECKOTO  TOJIA.
ITorenmman. Pa3zHocTh MOTEHITHAIOB

[IpoBOIHMKM W JUANEKTPUKUA B TMOCTOSSHHOM
INEKTPUYECKOM ToJe. Jusnextpudeckas
MIPOHUIIAEMOCTh

4.1.8

ONEeKTPOEMKOCTD. Kongnencarop.
DONeKTpoEMKOCTh  IUIOCKOTO  KOHJAEHCATopa.
DHeprust 3apsKEHHOT0 KOHIEHCATOpa

4.1.9

Texnuueckue YCTPOMCTBA: DJIEKTPOCKOIL,




4.2

JNEKTPOMETP,  IJEKTPOCTaTHUecKas  3alluTa,
3a3eMJICHHE 3JIEKTPOIIPUOOPOB, KOHJAEHCATOD,
KCEPOKC, CTPYUHBIN TPUHTEP

4.1.10
[MIOCTOSIHHBIN DJIE

[IpakTrueckue paboTHI. H3mepenne
ANEKTPOEMKOCTH KOHJEHCAaTOopa

KTPUYECKHI TOK. TOKH B PA3JIMYHbBIX

CPEJIAX

421

4.2.2
4.2.3

Vcnosus CYIIIECTBOBAHUS IIOCTOSIHHOT'O
3JeKTpudYecKkoro toka. Mcrounuku toka. Cuia
Toka. I1oCTOSAHHBIN TOK

Hanpspkenue. 3akon Oma ajig ydacTka 1enu
DJIEKTPUYECKOE  COIMPOTHUBJICHUE. Y ACIIbHOE
COTIPOTHBIICHUE BEIIECTBA

4.2.4

4.2.5

[TocnenoBarenpHOE, MapajuieNbHOE, CMEUIaHHOE
COCITUHEHUE IPOBOTHUKOB

Pabota snexkTpuueckoro toka. 3akoH J[xoyms —
Jlenma

4.2.6

MoIiHoCTh QJICKTPHUYCCKOI'O TOKa

4.2.7

anexTpoaBwxkymas cuia (manee — JIAC) m
BHYTPCHHEE CONPOTUBJIICHUE HCTOYHUKA TOKA.
3akoH Oma ;I8 NOJAHOHW  (3aMKHYTOH)
aekTprueckoil nenu. Kopotkoe 3amMbIkaHue

4.2.8

4.2.9

DneKTpOoHHAas MPOBOIUMOCTH TBEPIBIX
METaJUIOB. 3aBHCHMOCTH COTIPOTHBIICHUS
METaJUIOB oT TEMIIePATypPHI.
CBepXIpOBOAUMOCTD

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa
JJIEKTPOHHBIX ITYYKOB

4.2.10

[onmynpoBonuuku. CoOCTBEHHast U MPUMECHAs
MIPOBOAMMOCTh MOJIYINPOBOAHUKOB. CBOMCTBA p-
n nepexoja. [ToaynpoBoIHUKOBBIE TPHUOOPEI

4211

4.2.12

4.2.13

4.2.14

DNeKTPUYECKUA TOK B INEKTPOIUTAX.
DIEeKTPOTUTHYECKAS JUCCOLMAIIHS. DIEKTPOIIU3

OneKTpuuecKuid ToK B razax. CaMoCTOSTENIbHbII
U HECaMOCTOATENbHBIN paspsl. Pasnuussle
TUIIBl  CaMOCTOATENIBHOIO paspsga. MoiHus.
[Ina3zma

Texnuueckune YCTPOMCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT,  HCTOYHUKH  TOKA,
3JIEKTPOHArPEBATEIbHBIE puoopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTNIPOTHUBIIEHUS, BAKYYMHBIN U0, TEPMHUCTOPHI
1 (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AUOJ,
rajibBaHMKa

[IpakTuueckue padbotel. M3ydyeHne cmenanHoro
COEIMHEHHS PE3UCTOPOB.

N3smepenne 3S/IC wHcTOYHMKA TOKa W €ro
BHYTPEHHEro comnpoTuBieHus. HalGmoneHue
JNEKTPOJIA3A




11 KUIIACC

Kon Koanposepsiemoro

pasaena eMeHTa IIpoBepsiemble 3JIeMEHTHI COEPKAHUS

4 OJIEKTPOAMMTHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

ITocTtosiHHEIE MarHuThel. BisaumonelcTtsue
OCTOSIHHBIX MAarHHUTOB

43.1

MaruutHOoe mone. BekTop  MarHUTHOM
uHyknuy. [puanun cynepnosunmu. JInaum

4.3.2 MarHuTHoM wuHAykiuu. Kaptuna nuHUi
MarHUTHOH WMHIYKIUH TOJS IOCTOSHHBIX
MarHuTOB

MarnutHOEe 1I0JIE IIPOBOJHUKA C TOKOM.
Kaptuna nuHUl monst JUIMHHOTO MpPsIMOTO
NPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO
IPOBOJHUKA, KaTYIIKH C TOKOM. OmnbIT
Opcrena. B3aumoneiicTBue NpPOBOJHUKOB C
TOKOM

4.3.3

4.3.4 Cuna AMniepa, €€ MOJlyJIb M HallpaBIICHHUE

Cuna JlopeHua, e€ Monysib M HalpaBIICHHE.
JIBu>KeHue 3apsKEHHOU YaCTHUIIBI B
OJIHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuibl
Jlopenua

4.3.5

4.3.6 SIBNeHME SIEKTPOMAarHUTHON HHIIYKIIUU

4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKIIUU

4.3
OJ1C mHAyKUMH. 3aKOH 3JIEKTPOMATHUTHOU

4.3.8
nHaykiuu Papanes

Buxpesoe anektpuueckoe mone. IJIC
UHAYKIUM B MPOBOJHHUKE, JBMKYLIEMCS
MOCTYNAaTEeNbHO B OJHOPOJHOM MAarHUTHOM

IIOJIC

4.3.9

4.3.10 ITpaBuiio Jlenna

NuaykTuBHOCTE. SIBIEHHE CaMOUHIYKIUH.

4311 OJ1C caMOMHIYKIINT

9Hepr1/151 MAarauTHOrO IIOJist KaTymIKHu C
TOKOM

4.3.12

4.3.13 DIEKTPOMArHUTHOE T10JIe

TexHudeckne  yCTpOMCTBAa:  IOCTOSIHHBIE
MAarHuThl, JJIEKTPOMArHUTBI,
AIIEKTPOJBUTaTENb, YCKOPHUTEIHN
JIEMEHTAPHBIX YaCTULl, UHAYKLMOHHAS [1€Yb

4.3.14

IIpakTueckue paboThI. N3yuenne
MarHMUTHOTO TIIOJISI KATYIIKH C  TOKOM.
4.3.15 HccaegoBanue  JEUCTBHS  IOCTOSHHOIO
MarHMTa Ha pamKy ¢ TokoMm. HccriemoBanue
SIBIICHUS DJIEKTPOMATHUTHOW WHAYKIIUU

5 KOJIEBAHUMA 1 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEGAHUA

5.1 511 KoneGarensnast ~ cucrema.  CBoGOjHbBIE
o kKonebanusa. ['apmonmueckue KoseOaHUS.




[leprion, wdacrora, ammuTyga U (dasa
KoJieOaHuil

5.12

IIpy)xuHHbI MadATHUK. MaTtemaTudeckun
MasiTHUK

5.1.3

YpaBHEeHHE TapMOHHMYECKHX  KOJICOaHMH.
Kunemarunueckoe 51 JTHHAMUYECKOE
OIMKCaHUE KOJIe0aTeIbHOTO ABMKEHUS

5.14

[TpeBpateHre 3HEPruM Mpu rapMOHUYECKUX
Kosiebanusax. CBsA3b aMIUIMTYIBI KOJeOaHUI
UCXOJHOW  BEIUYMHBl C  aMIUIMTYJaMH
KoJIeOaHUH €€ CKOPOCTU M YCKOPEHUs

5.15

KonebaTenpHbIii KOHTYP. CBoOoanbIe
AIIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHBHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTUS MEXITY
MEXaHUYECKUMU M 3JIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

3aKOH COXpaHEHMs SHEPruU B HUACATBHOM
K0J1€0aTeIbHOM KOHTYpE

BeIHYXICHHBIE MEXaHHUYECKHE KOJICOaHMS.
Pe3onanc. Pe3onancnas KpHUBas.
BrinyxieHHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHHUSL.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

[TepemennbIi TOK. CuHnyconaanbHbIN
IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOTO TOKa.
AMIIIUTYIHOE M JIEHCTBYIOIIEE 3HAYCHHE
CHUJIbI TOKA W HaIIPSKEHUS

Tpancdopmarop. [IpousBoacTso, nepenada u
NoTpebJieHne  AJIEKTPUYECKOW  SHEPruM.
DKOJIOTHYECKHE DPHUCKH IIpU IPOU3BOJICTBE
ANEKTPUUECKOMN SHEpIuu. Kynerypa
UCIIOJIb30BaHUs JJIEKTPOIHEPTUH B
ITOBCEITHEBHOM KU3HH

Texnuueckue ycTpoiicTBa: ceiicmorpad,
AIIEKTPUUYECKHIH 3BOHOK, JVHUHU
AIIEKTpoIIepeaad

[Tpaktnyeckue  pabotel.  MccnenoBanue
3aBUCUMOCTH TIepHOJa MalblX KoJIeOaHuM
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpys3a. HccienoBanue NnepeMEHHOIO TOKAa B
LHeNu W3 IOCIEA0BAaTENbHO COEIUHEHHBIX
KOHJEHCATOpa, KaTyLIKH U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, yCIIOBUS
501 pactipoctpanenus.  I[lepuox.  CxopocThb
pacrpocTpaHeHus M JJMHAa  BOJIHBL
[Toriepeynsle ¥ TPOIOJIbHBIE BOJTHBI
52 529 #H#Par### Uuatepdepenuuss U audpakuus
MEXaHUYECKUX BOJTH
523 3Byk. CkopocTh 3ByKa. ['pOMKOCTBH 3ByKa.
- Bricora Tona. TemOp 3ByKa
5.24 OneKTpOMarHUTHbIE BOJIHBI. Ycnosus




U3IY4YEeHUs  DIJIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenrauus Bektopos E, B u v B
3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.25

5.2.6

5.2.7

CaoiicTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpaKeHHEe, TMpeOMJICHHEe, MOJsSpU3aLus,
mudpakmus, uHTepdepennus.  CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.

[lpumeHeHne SIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY

HpI/IHHI/IHH pagruocCBiA3 W TCICBUACHUS.

Pannonoxkanus. DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKPYKaIOLIeH cpeibl

5.2.8

TexHUYecKkne yCTPOMCTBA: MY3BIKAJIbHbBIE
WHCTPYMEHTBI, YIbTPa3BYKOBAs TMATHOCTHUKA
B TEXHUKE WM  MEIUIUHE,  pajap,
pagHoONpUEMHHK,  TEIEBU30p,  AHTCHHA,
tenedon, CBU-neun

5.3

OIITHUKA

531

5.3.2

5.3.3

5.34

5.3.5

[IpsiMonuHeHOE paclpOCTpaHEHHUE CBETa B
ogHOpoAHOM cpene. JIyd cBera

OtpaxkeHue cBera. 3aKOHbl OTPAKEHUS
cBera. [loctpoenne n300pakeHHd B ILUIOCKOM
3epKasie

[Ipenomnienne cBera. 3aKOHBI  MPETOMIICHUS
CBeTa. AOCONIOTHBIH roKa3arelsib
MIPETIOMIICHUS

IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblit
YTOJI TIOJTHOTO BHYTPEHHETO OTPAKEHUS

Hucnepcust csera. Cll0KHBIH cOCTaB OEnoro
cBeta. [lBer

5.3.6

5.3.7

Cobuparoniue ¥ pacceuBaloOlIve JIMH3BI.
Tonkas nuH3a. DokycHOE paccTosHHE W
OIITHYECKAas cuia TOHKOM JIMH3BI.
[TocTpoenue n300pa>keHn B COOMPAIOIINX U
paccenBaromMx IuH3ax. Dopmyna TOHKOM
JIMH3BI. Y BenUUeHune, JaBaeMoe JTHH30HU

IIpenensl MPUMEHMMOCTH TE€OMETPUYECKOU
ONTUKH

5.3.8

WuTepdepenius CBETA. KorepenTHsie
HCTOYHHUKH. VYcaoBus HaOJIOICHUS
MaKCHUMYMOB 51 MUHUMYMOB B
UHTEp(PEPEHITMOHHON KapTHHE OT JIBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

Hudpakmus CBeTa. Hudpakmaronnas
pemérka. YcioBue HaONIOACHUS TIaBHBIX
MaKCUMyMOB npu TaJIeHu N
MOHOXPOMaTHYECKOT O cBeTa Ha
TUGPaKIMOHHYIO PEIIETKY

[Tonspuzanus cBera

5.3.11

TexHuueckne yCTpPOWMCTBA: OYKH, JIyna,
doroanmapar, MPOEKIMOHHBIA  ammapar,




MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs OINTHKA,
JU(PaKIMOHHAS PEHIETKA, TTOJISIPOU]

5.3.12

IIpakTueckue paboTHI. N3mepenue
nokasarenst npeinomiseHus. Mccienosanue
CBOWCTB M300pakeHU B JIMH3aX.

HabGmronenue aucnepcun cBeta

SJIEMEHTBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIbHOCTU

6.1

6.2

I'paHunBl  NPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. [TocTynaret TEOPUH
OTHOCHUTEJIbHOCTH: MHBAPHAHTHOCTb MOJIYJIS
CKOPOCTH CBE€Ta B BaKyyMe, IPHHIIUII
OTHOCHUTEJIBHOCTH DHHIIITEHHA

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTHU.
3aMe,Z[J'ICHI/IC BPEMCHHU U COKpAIICHUE IJIMHBI

6.3

DHEprusi ¥ UMIYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBs3b Maccel € HHEprued U HUMILYJIBCOM
CBOOOJHOM  4YacTULBl. OHEPrus  IOKOs
CBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTbBI KBAHTOBOU OIITUKU

7.11

7.1.2

7.1.3

®otonsl. Popmyisia [lmanka cBSI3M 3HEpPruu
¢dboTOHA ¢ ero YacTOTOi. DHEPrusi U UMITYIIbC
doroHa

OtkpeiTie U wuccienopanne (orodrddexra.
OnbIThI AlT. Cronerosa. 3aKOHBI
dororddekra

VYpaBHenue OiHmTeHa a1 Qorodddexra.
«Kpacnas rpanuna» gorospdekra

7.14

Jasnenue cera. OnbiTel I1.H. JIeOGeneBa

7.15

XUMHYECKOe NelICTBUE CBETA

7.1.6

TexHuueckue ycTpoiicTBa: (POTO3IEMEHT,
dotogatuuk, comHevyHas OaTapesi, CBETOIUO/T

7.2

CTPOEHHME ATOMA

7.2.1

Monens aroma Tomcona. OnbBITE
Pesepdopaa mo uccnenoBaHuio CTpOSHUS
aroma. [ImanerapHas Mmozens aroma

7.2.2

7.2.3

IToctynatel bopa. M3nydeHnue u norioeHue
(OTOHOB MpH MeEpexoAe aromMa C OJHOro
YPOBHsI DHEPTUHU HA Ipyroil. Buasl criekTpos.
CnekTp ypoBHEH 3HEpruy aToMa BoJ10poJia

BosHoBEIe cBoOlicTBa dYacThll. BOJHBEI e
bponns. KopnyckynspHo-BoIHOBOMI
nyanmu3Mm.  Jludpaknus  SIEKTPOHOB  Ha
KpHUcCTaJiax

7.24

7.2.5

CrioHTaHHOE ¥ BBIHYX/IEHHOE W3IIy4YCHHUE.
YeTpoicTBO U pUHLIMIT padoTHI Jia3epa
TexHu4eckue YCTpPOWCTBA: CIEKTPaJbHBIN
aHayu3 (CHEKTPOCKOI), Jia3ep, KBAaHTOBBIN
KOMIIBIOTED

7.2.6

IIpakTrueckue paboThI. Habnronenue
JIMHENYaToro CreKkTpa




7.3

ATOMHOE AJ1PO

7.3.1

Meroapl  HaAOMIOAEGHUS W PETHCTPALUU
AJIEMEHTAPHBIX YaCTHII

7.3.2

7.3.3

7.3.4

7.3.5

OTtkpbITHE PaIMOaKTUBHOCTH. OnbIThI
Pezepdpopna mo ompeneneHuro  cocTtaBa
pamuoakTUBHOTO  u3nydeHus.  CBoMCTBa
anbda-, Oera-, ramMmma-uznydeHus. BiusHue
PaIMOAKTUBHOCTHY HA KUBBIE OPTaHU3MBI

OTkpbITHE NTPOTOHA U HEWTpoHA. HykinoHHas
Mozaenb sapa [eizenbepra — VBaHeHKO.
3apsag  anpa.  MaccoBoe  4uMCIO - sapa.
M3oTomnsl

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIN Oeta-pacmnaj. l'amma-
u3yyeHue. 3aKOH paJMoaKTUBHOIO pacnaja
DHeprusi CBA3U HYKIOHOB B sifpe. SnepHbie
cubl. Jledekt mMaccel sapa

7.3.6

Snepubie peakuuu. [leneHne u CHHTE3 saep

7.3.7

7.3.8

7.3.9

SnepHplii peakTop. TepMOSIEpHBII CHUHTES.
[IpobnemMbl ¥  TEPCHEKTHUBBI  SACPHOMN
DHEPreTUKU.  OKOJIOTMYECKHE  ACIIEKTBI
SIEPHON SHEPTETUKH

DieMeHTapHbIE YaCTHUIIBI. OTkpbITHE
MO3UTPOHA. @DyH/1aMEHTAJIbHbIE
B3aUMOJIEVCTBUS

TexHuueckue YCTpPOMCTBA: JIO3UMETP,
Kamepa BuibcoHa, SAEpHBIM  peakTop,
aToMHasi 6omba

7.3.10

8.1

[Tpaktuyeckue  pabotel.  MccnenoBanue
TPEKOB YacTHI] (110 TOTOBBIM oTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro neba. Co3Be3mus, spKue
3BE3/bI, INIAHETHI, UX BUIUMOE IBIIKEHUE

8.2

8.3
8.4

8.5

8.6

Conneynas cucrema. IlmaHeTel 3eMHOI
rpynmsl. [[1aHeThI-TUTaHTBl U UX CITyTHUKH,
KapJIMKOBBIE  MIaHEThl.  Manble  Tena
ConHeYHOH CUCTEMBI

Connne,  ¢otochepa u  armocdepa.
ConHevHast akTHBHOCTh

Hctounuk sHeprun ConHua u 3B€311

3BE3/IbI, HMX OCHOBHBIE XapPAKTEPUCTUKHU:
Macca, CBETUMOCTb, PaInyC, TEMIIEpaTypa, ux
B3aMMOCBS3b. JlMarpaMMa  «CHEKTpaJIbHBIN
KJacC — CBETUMOCTBY». 3BE34bI TJIABHOM
IIOCIICIOBATEIFHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTb) IS 3BE3 TJIaBHOM
IMOCIICIOBATENHFHOCTH

###Par###BuyTpeHHee  CcTpoeHuEe  3BE3.
CoBpeMeHHbIE NPEACTaBICHHS 0
MPOUCXOXKIEHUH U 3BosroLy ComHIa 1 3BE3 .
Otanbl )KU3HH 3BE3]1




8.7

8.8

Mineunbii  Ilyte — Hama TanakTuka.
CrnnpanibHas CTPYKTypa I"anakTuky,
pacnpeneneHne 3BE3N, Trasa M IBUIM.
ITonoxxenne u  ngBuxenue CosHuoa B
lamaktuke. Ilmockas w  cdepuyeckas
MOJACUCTEMBI ['anakTuku

Tumel  rajlakTHK. Pagunoranaktuku "
KBazapbl. YEpHBIE IBIPHI B SiApax rajakTUK

8.9

Bcenennas. Pacimiupenne Beenennoit. 3akoH
Xab606ma. PazOeranme ramakTuk. Bospact u
panuyc Bcenennoir, Tteopust bombiioro
B3pbIBA. Mogens «ropsyerl BceneHHON».
PenunkroBoe nznyueHue

8.10

MacurrabHast CTPYKTypa Bcenennoii.
Meraranaktuka. Hepeménasie mpoOieMsl
aCTPOHOMUU




