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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usnke 0a30BOro ypOBHS Ha YPOBHE CpeaHero oomero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TIOJIOKEHUH U TpeOoBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHON nporpaMmsl, npeacrasieHHbx B PI'OC COO, a taxxke ¢ yuétoM ¢enepanbHON
paboyeil mporpaMMbl BOCIIUTAHUS U KOHLIEMIUU IpenojaBaHus yueOHoro npeamera «Pusnka» B
oOpa3oBaTeNnbHBIX  opraHm3auusx  Poccuiickoit ~ denepanuu, peanu3ylONMX  OCHOBHBIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

CopneprkaHue mporpamMMsl 1o (pu3uke HampaBiIeHO HA (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTuHBI Mupa oOyvaromuxcs 10—11 kmaccoB mpu oOydyeHnu ux Qu3nke Ha 0a30BOM YpPOBHE Ha
OCHOBE CUCTEMHO-JEATEIbHOCTHOrO noaxo/a. [Iporpamma o ¢gusmke cooTBeTCTBYET TpeOOBAHUAM
OI'OC COO x miIaHUpPyEMbIM JIMYHOCTHBIM, IMPEAMETHBIM M METallpeIMETHBIM pe3yJbTaTaM
o0yuyeHHs, a TaKKe YYHUThIBaeT HEOOXOAMMOCTb peaju3allud MEXIPEIMETHBIX CBs3eil (puzuku c
€CTECTBEHHO-HaYYHBbIMU Y4eOHBIMU IIpeMeTaMu. B Hell onpenenstoTcss OCHOBHBIE L€ U3yUEHUS
(¢u3MKN Ha ypOBHE CpeIHEro oO0IIero oopazoBaHMs, INIAHUPYEMbIE Pe3yibTaThl OCBOCHMS Kypca
(DM3HKU: TNIHOCTHBIC, METAPEMETHBIC, TPEJAMETHBIC (Ha 06a30BOM YPOBHE).

[Iporpamma no (hu3ukKe BKIIOYAET:

® UIAHHpPYEMBIE PE3yJIbTaThl OCBOCHHSA Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIIE

IpeMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

® cozepkaHue yuyeOHoro npeamera « Pu3nka» 1o rogam o0ydyeHusl.

@dusnka Kak Hayka o HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B KayecTBE yueOHOTO
npeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHUCTEMY 3HAHHH 00 OKpY’XKalOIIeM MHpE.
HIxosbHBINA Kypc (PU3UKU — CUCTEMOOOPa3yIOLIUii U1 €CTECTBEHHO-HAYYHBIX Y4eOHBIX IIPEIMETOB,
MIOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE IPOIECCOB M SIBICHUN, M3YYaeMBbIX XUMHEH,
6uosiorueil, pusndeckoil reorpaduei u actpoHomueil. Vicrosap3oBaHue U aKTMBHOE NMpPHUMEHEHHE
(U3NYEeCKUX 3HAHWHM ONpeeNseT XapakTep M pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEpPreTUKU, TPAHCIOPTa, OCBOCHMS KOCMOCA, IOJYYEHHMs HOBBIX MaTepUalioB C 3aJaHHBIMU
CBOWCTBaMH | Jpyrux. M3ydyenne GuU3MKu BHOCUT OCHOBHOH BKJIal B (DOPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOyvaromuxcs, B (OpMUPOBaHME YMEHHUIN NPUMEHATh HAy4YHbI METOJ
MO3HAHUS NP BBINOJIHEHUH UMU YUEOHBIX UCCIIEIOBaHUI.

B ocHOBY Kypca GU3UKHU [UId YPOBHS CpelHero oOuiero o0pazoBaHMs MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoesn yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBISETCS JOIMYECKH 3aBEPIIEHHBIM, OH
COJEPKHUT MaTepuan M3 BCEX pa3felioB (M3UKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanuszayuu. B cOOTBETCTBHM C HEWl MaTepuan Kypca QHU3UKH OOBEIUHEH BOKpPYT
¢u3nyeckux teopuid. Benymmum B kypce siBisercss GopMupoBaHue MPEeACTaBICHUN O CTPYKTYPHBIX
YPOBHSIX MAaTE€pPHUH, BELLIECTBE U IOJIE.

Hoesn eymanumapuszayuu. EE peanusanus npennosjaraeT HCMOJIb30BaHHE T'yMAaHHUTapHOTO
noTeHnuaza Gpu3nyecko HayKH, OCMBICIICHHUE CBSI3U Pa3BUTHS (PU3HUKU C pPa3BUTHEM OOILECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc Gpu3uku mpeanoyaraeT 3HaKOMCTBO C IIUPOKHM
KPYI'OM TEXHHUYECKUX U TEXHOJIOTHYECKUX NMPHIIOKEHUH N3yUYEeHHBIX TEOPHH U 3aKOHOB.

Hoes sxonoeusayuu peanusyercs IMOCPEACTBOM BBEICHMS DIIEMEHTOB  COJAEP:KaHMUS,
HNOCBALIEHHBIX 3KOJIOTHYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke OOCYKACHHUS MPOOJIEM PalMOHAIBHOTO HPUPOAONOIH30BAHUS U
9KOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3UKKM HAa ypOBHE CpeaHero oOmiero oOpa3oBaHUs
ABIAOTCS  (pusnueckue Tteopuu (GopMupoBaHHE MPEICTABICHUM O CTPYKType IOCTPOCHHUs
¢usnyeckoil Teopuu, ponud (QyHIAMEHTAIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
NpPEACTaBICHUAX O MPUPOJE, I'PaHHULAX MPUMEHUMOCTH TEOPHH, sl OMMCAHUS €CTECTBEHHO-
HAYyYHBIX SIBJICHUH U IPOLIECCOB).



CHUCTEeMHO-eSTETbHOCTHBIN MOAX0] B Kypce (PU3MKH pealn3yercs HMpexae BCero 3a Cuér
OpraHu3alK SKCIIEPUMEHTAILHON JAeaTeNnbHOCTH oOyuarommxcs. s 6a30Boro ypoBHs Kypca
(U3UKUM — STO HCIOJNIb30BAHME CHUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U
nabopaTopHBIX pPabOT, KOTOpble B TporpamMme Mo (Qu3nke OOBEIWHEHBI B OOIIUN CIHCOK
YUYEHUYECKUX MPAKTUYECKUX pPadoT. BrimeneHue B ykazaHHOM TMepedyHe JiabopaTOpHBIX pPadoT,
NPOBOJUMBIX JUIS KOHTPOJII W OIEHKH, OCYIIECTBIISIETCS YYacCTHUKAMH O0pa3oBaTEIbHOTO
mporecca UCXos U3 0coOGHHOCTEW IIaHMPOBAHUS M OCHalleHus kabunera ¢usuku. [Ipu sTom
o0ecrieunBaeTcsl OBJIAJCHHE OOYYAONMMHCS YMEHHSMH TIPOBOAWTH KOCBEHHBIE HW3MEPEHUS,
UCCIICIOBaHMsI 3aBUCUMOCTEH (HU3UYECKHMX BEIWYHMH K TIOCTAHOBKY OIIBITOB 10 MpPOBEpKE
IIPEUIOKESHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yaenseTcsl peleHuI0 pacu€THRIX U Ka4eCTBEHHBIX 3aaa4. [Ipu atom s
pacu€THBIX 3aJad NPUOPUTETOM SIBIISIIOTCS 33Ja4dl C SIBHO 3aJaHHOW (U3NYECKON MOJEIbIOo,
MO3BOJIAIONINE MPUMEHSITh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszfena Kypca,
TaK ¥ MHTCTPUPYSI 3HAHUS U3 Pa3HBIX pa3/eioB. /sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISTIOTCS
3a/aHusl Ha OOBsICHEHHE MPOTEKaHUS (U3UUYECKUX SBICHHUM U MPOLIECCOB B OKPYIXKAIOIUICH JKU3HH,
Tpedyrome BbIOOpa GU3NIECKON MOIEIH JJIsi CHTyallluy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBetctBuu ¢ TpedoBanusimMu GI'OC COO k maTepuanbHO-TEXHUYECKOMY 00eCIEUeHUIO
ydeOHOro mporecca 0a30BbIi ypoBEHb Kypca ()M3MKH Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHUS
JMOJKeH U3y4aTbCsd B  YCIOBUAX IMPEAMETHOro KaOuHeTta (U3MKM HMIM B YCIOBUSX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB ECTECTBEHHO-HAYYHOro IHMKiIa. B kaOuHere ¢u3uku
JOJKHO OBITh HEOOXOoIMMOe J1abopaTOpHOE OOOpYIOBaHHE [Js BBHINOJHEHHS YKa3aHHBIX B
nporpaMmMe 1o pU3NKe YYCHHYECKHX MPAKTHIECKUX paboT U IEMOHCTPAMOHHOE 000PY/I0BAHHE.

JlemoHcTpanimoHHOEe  00OpynoBaHue (QOpMHUpPYETCST B  COOTBETCTBHM C  MPUHIUIIOM
MUHHMAaJIBHON JTOCTATOYHOCTH W OOECIIEYMBAET IMOCTAHOBKY IEPEYMCICHHBIX B IPOTpPaMME II0
(u3MKe KIIOUEBBIX JEMOHCTpAlMUA JJii HMCCIEIOBAHUS HW3Y4YaeMbIX SIBICHUI U TIPOIECCOB,
AMIUPHUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKHUX TIPUMCHEHUH.

JlabopaTopHoe 0060py0BaHME AJIs YYEHUUECKHX MPAKTUYECKUX paboT popmupyercs B BUie
TEMAaTUYECKHX KOMIUIEKTOB M O0ecreynBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYyX
oOydaromuxcs. Temaruyeckue KOMILIEKTHI J1a0OpaTOpHOrO O0OOpYAOBaHUS JOJKHBI  OBITh
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIOJBh30BAHUM AHAJIOTOBBIX W IM(POBBIX NPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUE HU(POBBIX Ta0OpaTOPHil.

OCHOBHBIMH IETSIMH U3Y4EHUS (PU3UKU B 00IIIEM 00pa30BAHUU SIBIISIOTCS:

* (opmupoBaHHE UHTEPECA U CTPEMIICHHS 00YUYaIOUINXCs K HAYYHOMY U3YUYEHHIO TIPUPOIBL,

pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TIPEACTaBICHUM O HAydHOM MeETOA€ TO3HaHHsS U  (HOpMHUPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHSI K OKPY/KAIOIIUM SIBIICHHSIM;

* (dopMmupoBaHHE HAYYHOTO MHPOBO33PEHMSI KAaK pe3ysibTaTa M3yueHUs OCHOB CTPOCHHUS
MaTepur U PyHIaMEHTAILHBIX 3aKOHOB (PU3UKH,

* (dopmupoBaHHEe yMEHHI OOBSCHATH SBIICHUS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUU U
HAYYHBIX JIOKA3aTEILCTB;

* (dopmupoBaHHE MpPEICTaBICHUM O POMU (PU3UKU AJI1 PA3BUTHS JIPYTHUX ECTECTBEHHBIX
HAayK, TEXHUKH ¥ TEXHOJIOTHUH.
JocTtuxkenne STUX Lenei oOecredynBaeTcsl pEIIeHHEM CIEQYIOIUX 3aJad B IMpoliecce
U3yYeHHUS Kypca (pH3UKU Ha YPOBHE CpPeIHEro 00IIero o0pa3oBaHuUs:
® [puOOpeTeHue CUCTeMbl 3HAHUUH 00 OOIMHMX (U3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPUSAX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (DHU3HKY, SJCKTPOIMHAMHKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(DU3UKH;

* (opmupoBaHHE YMEHUHN MPUMEHSATh TEOPETUUCCKHIE 3HAHMS 111 OOBSICHEHHS (PUBNICCKUX
SBJICHUH B PUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB PELICHHUS PA3IMYHBIX 33]1a4 C SIBHO 33JJaHHON (PM3MUECKON MOEIBIO,
3a]a4, MMOAPa3yMEBAIOLINX CAMOCTOSATEIbHOE CO3aHne (PU3NUECKON MO, aIeKBaTHON
YCIIOBHSIM 33J1a4u;



® [OHMMaHHE (PU3MUECKUX OCHOB M TMPHUHIUIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUTYIO CPENIY;

® OBJAJEHUE METOJAAMH CaMOCTOSITEIbHOTO IUIAHUPOBAHMUS U TPOBEACHHUS (PUINUECKUX
SKCTIEPUMEHTOB, aHAJIM3a M MHTEpPIpeTalud nHPOpMaluu, OnpeneneHus JOCTOBEPHOCTH
MOJIyYEHHOT' O pe3yJIbTaTa;

® CO3[aHHME YCIIOBHHM JUIsl Pa3BUTHUA YMEHUN MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOU
JeSATEIbHOCTH.

Ha wsydenwe ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHETO OOMIero OOpa30BaHHS
otBoautcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11 kmacce — 68 gacoB (2 Jaca B
HEJIEIIO).

[Ipennaraemselii B mporpamme mno (us3mMke mnepedyeHsb JIabopaTOPHBIX U MPAKTUYECKUX PadOT
SBJISICTCSI PEKOMEHIOBAaHHBIM, YUUTENh JIeJaeT BEIOOP MPOBEACHUS JTaOOPATOPHBIX padOT U OMBITOB
C Y4ETOM UHAMBHUIYAIBHBIX OCOOCHHOCTEHN 00yYaroNXCsl.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®du3nka u MeTOAbl HAYYHOT'O O3HAHUS
®usnka — Hayka o mnpuponae. Hayunsle Meroasl IO3HaHHsA OKpykarouiero mupa. Pois
SKCHEPUMEHTA ¥ TEOPUH B IIPOIIECCE TO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MopnenupoBanue (usnueckux siBiIeHUd M mpoueccoB. Hayunele rumotessl. dusmueckue
3aKOHBI U TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Pome m mecto ¢usukm B (opMuUpOBaHMHM COBPEMEHHON HAaydyHOW KapTHHBI MHpPa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOAEH.

Jlemoncmpayuu
AHaznoroble ¥ IU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanunyeckoe BHKeHHE. OTHOCUTENIBHOCTh MEXaHUYECKOTO JIBHXKEeHMs. CucTema OTCUETa.
Tpaexropus.

[lepememnienue, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIMH HAa OCH CHUCTeMbl KoopauHaT. CIOKE€HHE TMEepeMEIICHUN U
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE WM PABHOYCKOPEHHOE NPSIMOJIMHEHHOE IBWXKEHHE. ['padukd 3aBUCHMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELICHUSI MaTEPUAIIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe najenue. Y CKOpeHUue CBOOOTHOTO TaACHHUS.

KpuBonuneiiHoe aBuxkeHue. JIBuxkeHne MaTepuaibHOM TOYKH MO OKPYKHOCTH C TIOCTOSIHHOM
M0 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHHAsE CKOpocTh. [lepron u wactora oOpatieHus.
LleHTpoCcTpEMUTENBHOE YCKOPEHHE.

TexHuueckue ycTpoUCTBa M MPAKTUUYECKOE MPUMEHEHHUE: CIUAOMETP, IBUKEHUE CHapSI/IOB,
LEITHbIE U pEMEHHBIE NIEPEIayn.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeobpazoBanue ABMKEHUI C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGroienne ABYKEHUS Tea, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH Nnpu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yueHne HepaBHOMEPHOTO JABUKEHUS C IEJIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXAY MYTSIMH, IPOUIECHHBIMU TEJIOM 3a MOCIEIOBATEIbHbBIC
paBHbBIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIB)KEHUH C HaYaJIbHOM CKOPOCTHIO, paBHOM
HYJIIO.

N3yueHne NBUKEHHUS IAPUKA B BA3KOU KUJKOCTH.

W3yuenue aBMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutTenbHOCTH ['anmunes. IlepBbiit 3akoH HproToHa. MHepuHaibHbIE CUCTEMBI
OTCYETA.

Macca tena. Cwuna. Ilpunuun cynepro3uiuu cwi. Btopol 3akon Hbrotona mist
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA 11 MaTepuaibHbIX TOYEK.

3akoH BceMUpHOTo TsaroreHus. Cuna tsxectu. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec rena.



Tpenue. Buapl Tpenus (mokosi, ckonbxeHus, kadenus). Cuna tperus. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbKEHUSI M cuia TpeHus nokos. Koadduument tpenus. Cuna coOnmpoTHUBIEHHS HpPU
JBUKCHHUHM TEJa B )KUAKOCTU WM rase.

[TocTynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COIIOTHO TBEPAOIO Tea.

MOMEHT cuibl OTHOCUTENIBHO OCH BpameHus. [lnedo cunbl. YcnoBust paBHOBECUS TBEPIOTO
Tena.

TexHn4yeckue yCTpOWCTBA M TNPAKTHUYECKOE TMPUMEHEHHWE: MOJIIMIIHUKY, JBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBenne nHepuuH.

CpaBHeHME MacC B3aMMOJIEHCTBYIOIIHUX TEN.

Bropoii 3akoH HeroToHa.

H3mepenue cu.

Crnosxenue cui.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeopMarium.

HeBecomocts. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHHUH.

CpaBHEeHME CUII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHsl TBEPAOIO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenue neuxeHust Opycka 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YNPYTOCTH, BO3HHUKAKOIIMX B IPYXKUHE U PE3HMHOBOM
oOpa3iie, OT ux AcGopMaIiim.

HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

Hmnynsc MaTepuanbHOW TOYKU (Tena), CUCTEMbl MaTepHalbHBIX ToueK. MMIynbc cuibl u
M3MEHEHHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHIKEHUE.

PabGota crnpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus marepuanbHOM Toukd. Teopema 00 H3MEHEHHHM KHHETHYECKOH
SHEPTUH.

[orennmaneHast sHeprus. [loTeHnanpHas 3HEprus ynpyro aeGopMupOBaHHON MPY>KUHBI.
[ToreHunanpHas SHEPTUs Tena BOIU3U MOBEPXHOCTH 3EMITH.

[loreHnansHble W HEMOTEHIMAJIbHBIE CHIIBL. CBSA3b pabOTHl HEMOTEHIMAJIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpONCTBa M MPAKTUYECKOE IMPUMEHEHHE: BOJOMET, KOMEp, MpPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexo MOTEeHIMATIEHOW YHEPTUU B KHHETUIECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenue aOCOMIOTHO HEYNPYroro yaapa € TOMOIIBIO JBYX OJWHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI C U3MEHEHHUEM MEXaHWYECKON PHEPTUH Tella Ha pUMepe
PacTsKEHUs PE3UHOBOTO JKIyTa.

Pazgen 3. MoJjiekyJsipHasi pu3uKa 4 TEPMOJUHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUUECKOU meopul
OCHOBHBIE TOJOXKEHUSI MOJEKYJISPHO-KMHETUUECKOW TEOPUHM M MX OIBITHOE OOOCHOBAHUE.
BpoyHnoBckoe apmwxenue. uddysus. Xapakrep IBUKECHUS U B3aMMOJCHCTBHS YaCTHIl BEIECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TeJ U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE
3TUX Mojienei. Macca u pazmepsl mosekyil. Konnuectso BemecTsa. [loctosnHas ABorapo.
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Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens upaeanpbHoro rasza. OCHOBHOE YypaBHEHHE MOJIEKYJSIPHO-KMHETHUYECKON Teopuu
U/1eaIbHOTO ra3za. AGCOIIOTHAs TeMIlepaTypa Kak Mepa CpeiHel KHHeTUUECKOM SHepruH TEII0BOr0
IBWKeHHs dvactun rasa. Illkama temmeparyp KensBuHa. ['a3oBble 3aKOHBI. YpaBHEHHE
Menneneesa—Knaneiipona. 3akon JlanpToHa. M3omponeccsl B MIEalNbHOM ra3e € IMOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mnpeacTaBlieHHE H30IPOLECCOB: HM30TEpMa, H30X0pa,
u3o0apa.

TexHudeckue ycTpoicTBa U MPaKTUYECKOe TPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, [TOKAa3bIBAIONINE IHCKPETHOE CTPOSHHE BemIecTBa, (oTorpaguu  MOJEKYI
OpPraHMYECKUX COECAVUHECHUH.

OmnpiTe! 10 1D PY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JBH)KEHUSI.

Mogens onbiTa LlTepHa.

OneIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACUCTBHS.

Mogaenb, HIUTFOCTPUPYIOLIAs IPUPOLY NAaBJICHHs ra3a Ha CTEHKHU COCY/a.

OneIThI, HIUTIOCTPUPYIOLUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

Omnpenenenue Macchl BO3yXa B KJIIACCHOM KOMHATE Ha OCHOBE M3MepeHUN 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3lyXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEX]y IIApaMETPaMU COCTOSIHUS Pa3peXEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmonuHamuueckass cuctema. BHyTpeHHsAs dSHeprus TEpMOAMHAMHYECKOM CHCTEMBI H
crocoObl €€ uzmeHeHus. KomnuecTBo TemyioTsl U pabota. BHyTpeHHSISI SHEprusi 0AHOATOMHOIO
UJACAIBHOrO raza. Buapl Temionepeaaun: TEIIONPOBOJHOCTb, KOHBEKLINS, U3Iy4YEHHUE. Y AeibHas
TEIJIOEMKOCTB BelecTBa. Koam4ecTBo TEIIOTHI IpH TEIUIONEepeaaye.

ITonsitne 00 aguadaTHOM npouecce. [lepBblii 3aKkoH TepMoaguHaMuKU. [IpuMeHeHre nepBoro
3aKOHa TEPMOAMHAMUKH K H30mporeccaM. [ padudeckas nHTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh MpoLeccoB B IpUpPOJE.

TennoBele MamuHbl. [TpuHIKNBEL AeicTBUS TeruoBbIX MamuH. [IpeoOpa3oBaHust SHEPrUM B
TeroBbIX MamuHax. Koagdunuent nonesHoro aectsus terioBoi Mamuubl. [{ukn Kapro u ero
K02(pPHULIMEHT MONIE3HOTO ACUCTBHUS. DKOJOTHUECKUE TPOOIIEMBI TETNIOIHEPTETUKH.

TexHn4yeckue yCcTpoiicTBa U NMPAaKTUYECKOE IPUMEHEHHUE: IBUraTeNIb BHYTPEHHETO CrOPAaHMs,
OBITOBOM XOJIOAMIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEPTUH Teja MPHU COBEPIIEHUH pabOTHI: BBUIET IPOOKH U3 OYTHIIKU
1oJ; JeHCTBMEM CKaTOro BO3/yXa, HarpeBaHue »¢upa B JaTyHHOH TpyOke MyTEM TpeHus
(BuIEoieMOHCTpaIus).

M3MeHeHne BHYTpEHHEH sHepruu (TeMiepaTypsl) Tela Ipu Tersonepesaye.

OmnpIT M0 aguabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3ILYIIHBIM OTHUBOM).

Mopenu napoBoil TypOHUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHUsl, pEaKTUBHOI'O IBUraTeJIsl.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

H3mepenue yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewjecmea. Pazogvie nepexoovi

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCONIOTHAsE U OTHOCUTENIbHAs
BJIQKHOCTh BO31yXa. HacwlleHHbld map. YaenpHas TemwioTa MnapooOpa3oBaHUs. 3aBHCHMOCTH
TEMIIEPATYPbI KUIICHUS OT 1aBJICHUS.

Teépmoe tenmo. Kpucrammmyeckue u amopdHbIe Tena. AHU30TPOIHUS CBOHCTB KPUCTAILIOB.
Kunkne xpucramnsl. CoBpemeHHble Marepuainsl. [lnaBiaeHwe M KpucTauM3anus. Y JelbHas
Tertora miasieHus. Cyonumanus.

VYpaBHeHHe TeII0BOro OanaHca.



TexHuueckue yCTpPOMCTBA M MPAKTUUECKOE NPUMEHEHUE: TUTPOMETP M TMCUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH TOJIYYCHHUSI COBPEMEHHBIX MaTepUaioB, B TOM YKCJIE HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npu moHW>KEHHOM JaBICHUHU.

CniocoObl U3MepeHus BIaKHOCTH.

HaOmonenne narpeBaHus U TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpalust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenue oTHOCUTEIHHON BIAXKHOCTH BO3IyXa.

Pasnen 4. DuekTpoauHaMuka

Tema 1. Inexmpocmamuxa

DnexTpuszaius Tel. DIeKTpruuecKuil 3apsas. JBa Buna sanekTpudeckux 3apanoB. [IpoBoaHuku,
JTUAJICKTPUKHU U TIOJIYITPOBOJIHUKH. 3aKOH COXPAHEHHUsI DJIEKTPUUYECKOTO 3apsiia.

BsaumoneiictBue 3apsinoB. 3akon Kynona. TouedHbli 2IeKTPUUECKH 3apsl. DNEKTPUIECKOE
nosie. Hampsk€HHOCTh 3JEKTPUYECKOro moJid. [IpuHIMN Cyneprno3uiuu AIEKTPUUYECKUX TOJCH.
JIuHuM HanPsHKEHHOCTH JIEKTPUUYECKOTO TMOJIS.

Pabota cun anexkrpocratuyeckoro nois. [lorenmuan. Paznocts nmotennumanos. [IpoBognuku
U TUPJIEKTPUKH B DJICKTPOCTATHUECKOM ToJie. [IudnekTprudeckasi MpOHUIIAEMOCTb.

OnektpoémkocTb. KoHaeHcaTtop. OIEKTpOEMKOCTh IIOCKOTO KOHJEHCATOpa. ODHEpPrus
3apsHKEHHOT0 KOHACHCATOPA.

TexHudeckue yCTpONCTBA W TMPAKTUYECKOE MPUMEHEHHUE: JJIEKTPOCKOM, 3SJIEKTPOMETD,
JNEKTPOCTaTUYECKAsl 3allUTa, 3a3eMIICEHHE DSJIEKTPONPHOOPOB, KOHJIEHCATOP, KOMHUPOBAIBHBIN
anmnapar, CTpyMHBINM IIPUHTED.

Jemoncmpayuu

YCTpoCTBO U IPUHLIUII JEHCTBUS dJIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUUYECKOE T0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.

DneKTpocTaTUYecKast 3allluTa.

JIMDIIEeKTPUKY B DJIEKTPOCTATUIECKOM ITOJIE.

3aBUCHUMOCTD JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOLIAIU IJIACTUH, PACCTOSHUS
MEXy HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepenue 31mekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwstii Inexkmpuueckuii mok. Toxu ¢ paznuuneix cpeoax

DNEeKTPUYECKU TOK. YCJIOBHUSI CYIIECTBOBAHHUS 3JIEKTPUUYECKOrOo TOKa. VICTOUHMKHM TOKa.
Cuia Toka. ITocTOSHHBIN TOK.

Hamnpspokenue. 3akon Oma 1715 yyacTka IEenH.

DNEeKTpUUECKOe COMPOTHUBIIEHUE. Y AETBbHOE COMPOTUBIEHHE BemiecTBa. [locnenoBarensHoe,
napajuleJbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHUKOB.

PaGora sanexrpuyeckoro Toka. 3akoH J[oyns—JIenna. MomHOCTb 3J€KTPUUECKOTO TOKA.

DNEKTPOABMAKYIAs CUJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHMKA TOKa. 3akoH Owma s
MOJIHOM (3aMKHYTOM) AJIEKTpHUecKoi nenu. KopoTkoe 3aMbIkaHMeE.

DNIEKTPOHHAs TPOBOJIUMOCTD TBEPBIX METANIOB. 3aBUCUMOCTh COMPOTUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DnexTpuueckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomymipoBoiHuku. COOCTBEHHAsI U PUMECHAsI TPOBOIUMOCTH MOTYNPOBOAHUKOB. CBOMCTBA
p—n-niepexoja. [lomynpoBoHUKOBBIE TPUOOPHL.



ONEeKTpUYECKUH TOK B pacTBOpax M paciulaBax dJIEKTPOJIIUTOB. OJIEKTPOJIUTHYECKAS
JUCCOITHAITUS. DIEKTPOIIN3.

OnexTpuueckuid TOK B razax. CaMOCTOSATENBHBI M HECAMOCTOSTENbHBIN pa3psald. MonHus.
[Ina3ma.

TexHn4yeckue ycTpoiCTBa M MPAKTHYECKOE NMPUMEHEHHE: aMIIEPMETpP, BOJBTMETpP, PEOCTar,
UCTOYHUKU TOKa, DJIEKTPOHArpeBaTejbHble MPHUOOPHI, BJIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONPOTHBIEHHs,  BaKyyMHbI  JAMOA,  TEPMUCTOPBl U  (POTOPE3UCTOPHI,
IIOJIYIIPOBOJIHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuitbl TOKa U HAaIPSHKEHUS.

3aBUCHMOCTb CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, IIJIOLIAAH
IIOIIEPEYHOI0 CEYEHUS U MaTepHuaa.

CMemaHHOE COEIMHEHHUE TPOBOJHUKOB.

[IpssMoe wu3MepeHne HIIEKTPOABHKYIIEH cuibl. KOpoTkoe 3aMbIKaHHME TaJbBaHUYECKOIO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psa 1 IpOBOIUMOCTb BO3yXa.

OaHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yyenne cMemaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenue 371eKTpOoABUKYIIEH CHIIBI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habmronenue snextpoinusa.

MexnpeamMeTHble CBA3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS € Y4YETOM
COJIepKATEIbHBIX MEXKIPEJAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadun
Y TEXHOJIOTUHU.

Meoicnpeomemnvle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOJ0B HAay4YHOI'O ITO3HAHUS:
SBJICHUE, HAyuyHbIH (QakT, TUIOTe3a, (QU3MUEcKas BEIUYMHA, 3aKOH, TEeOopHs, HaOIroleHue,
JKCIIEPUMEHT, MOJCIMPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHWH, JUHeWHas (yHKIMs, nmapaloina, runepbona,
UX TpaQuKH U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKLIUHU: CHHYC, KOCHHYC, TAHTE€HC, KOTAaHT€HC,
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI M HUX MPOEKIUM HA OCU KOOPAMHAT,
CJI0’)KEHHE BEKTOPOB.

buonoeusn: MexaHndeckoe IBM)KEHUE B KMBOM INpupone, OU(Qy3us, ocMoc, TEII00OMeH
JKUBBIX OPraHuW3MOB (BHJBI TEIUIONEpENayH, TEIUIOBOE PaBHOBECHE), DJIEKTPUUECKUE SIBICHUS B
JKUBOM TIPUPOJIE.

Xumus: OUCKPETHOE CTPOCHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U ra3oB, dJIEKTPUUECKHE CBOWCTBA
METaJUIOB, AIEKTPOJIUTUYECKAs] TUCCOLMALINS, TAIbBAHUKA.

I'eoepaghus: BaxxHOCTh BO31LyXa, BETPbI, OapOMETp, TEPMOMETD.

Texnonoeusn: mpeoOpa3oBaHUE IBM)KCHUI C HCIOJIb30BAHUEM MEXAaHH3MOB, YU&T TPEHHS B
TEXHUKE, IMOJAUIMITHUKY, MHCIOJIb30BAaHME 3aKOHA COXPAHEHMsS HMIIyJlbca B TEXHUKE (pakeTta,
BOJIOMET U JPYTHUE), IBUTaTeNIb BHYyTPEHHETO CrOPaHus, MapoBas TypOHHa, OBITOBOM XOJIOIMIBHUK,
KOHJAMLIMOHED, TEXHOJIOTUH MOJIyYEHHsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHUCJIE HAHOMATEPUAJIOB,
U HAHOTEXHOJIOTMH, DJIEKTPOCTATHYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPONpPHOOpPOB, KCEPOKC,
CTPYWHBIM TpPHUHTEP, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPBI, 3JIEKTPOOCBETUTENIbHBIE IMPHOOPHI,
rajbBaHUKa.
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Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKUUSA

[ToctrossHHbIE MarHuThl. B3anmoaeiicTBre MOCTOAHHBIX MarHUTOB. MarHuTHOE moje. BekTop
MarHuTHOM MHAYKIMH. [I[pUHINN cynepno3uuu MarHUTHBIX Mosiel. JIMHUM MarHUTHOM MHIYKIIMH.
Kaptuna nuHuii MarHuTHON MHAYKITUH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHoe Moje NpPOBOAHMKA € TOKOM. KapTMHa JIHMHMA HMHIYKUMM MAarHUTHOTO TMOJIA
JUTMHHOTO TIPSIMOTO MPOBOJIHHMKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoelicTBie NpoOBOAHUKOB C TOKOM.

Cunia Amriepa, €€ MOIyJib M HalpaBIICHHE.

Cuna Jlopenua, e€ Moayib U HanpaBlieHUe. /[BUkeHHe 3apsSKEHHON YaCTHUIIbI B OTHOPOIHOM
MarHuTHOM moJjie. PabGora cunel Jlopeniia.

SIBneHne HNEKTpPOMArHUTHOM HWHAYKUWMU. [lOTOK BEKTOpa MAarHUTHOM  MHAYKIUU.
DIEeKTPOABUKYIIAS CUJIa UHAYKIIMU. 3aKOH JIEKTPOMarHuTHOU nHAyKuuu Dapajes.

BuxpeBoe »snekTpuueckoe moje. INEKTPOJABIXKYLIas Cuila HMHAYKIUM B TPOBOJHUKE,
JBIDKYIIEMCS TIOCTYTIATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DICKTPOIBIKYIIAS CHUIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJIsl KATYLIKUA C TOKOM.

DIEeKTPOMarHuTHOE TOoJI€.

TexHuueckue yCTpONCTBA UM NPAKTUYECKOE NPUMEHEHUE: IOCTOSHHBIE MAarHUTHI,
3JICKTPOMArHUTBHI, JIEKTPOABUTATEINb, YCKOPUTENH SJIEMEHTAPHBIX YACTHI], UHIYKIIMOHHAS 11€Yb.

JHemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.

JIuHUY MHIYKIIUYA MAarHUTHOTO TOJIS.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammiepa.

[eticTBue cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHune HNeKTPOMArHUTHON MHAYKITUH.

[TpaBuiio Jlenna.

3aBUCHUMOCTD DJIEKTPOABUKYIIEH CHIJIBI MHIYKIIMH OT CKOPOCTH W3MEHEHUSI MAarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHre MarHuTHOTO TOJI KaTYIIKH C TOKOM.

HccnepoBanue 1ecTBUS OCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIeHUs 3J1€KTPOMAarHUTHON UHIYKIUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€OAHUA

Konebarenpnass cucrema. CBoOonmHble MexaHWdyeckne Konebanus. ['apmoHMuUeckue
konebanusa. Ilepuon, dacrora, amrumdtyna M ¢asza konedanuil. IIpyXMHHBIH MasTHUK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE rapMOHUYECKHX KosiebaHuil. [IpeBpamienue sHeprun npu
rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenpubiit  koHTYyp. CBOOOJHBIE JJIEKTPOMArHUTHBIC KOJICOAHUS B WICATHLHOM
KOJICOATEIbHOM  KOHTYpe. AHAQJIOTUS MEXAYy MEXaHHYEeCKMMH U 3JIEKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKkOoH COXpaHEHHUs SHEPrUM B HICATBHOM KojeOaTeaTbHOM
KOHTYPE.

[IpencraBnenne o 3aTyXaroUMX KoneOaHWAX. BBIHYXICHHbIE MeXaHHMYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHMsL.

[lepemennbiii Tok. CUHYyCOMIAIbHBIA NEPEMEHHBIH TOK. MOLIHOCTh NMEPEMEHHOIO TOKa.
AMITIUTYJHOE ¥ IEHCTBYIOLICE 3HAUEHUE CUIIbI TOKA U HANIPSIKCHMUSL.
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Tpancopmarop. IlpousBoacTBo, mnepenaya U MOTPEOICHHE 3IIEKTPUUYECKOW HHEPIUU.
OKOJIOTUYECKME PHUCKM TpU TPOU3BOACTBE 3JieKTpodHepruu. KynbTypa ucnoib3oBaHus
AJIEKTPO’HEPIUH B ITOBCEIHEBHOM JKU3HMU.

TexHudeckue ycTpoucTBa U MPAKTUYECKOE NPUMEHEHHE: IIEKTPUIECKUN 3BOHOK, T€HEpaTop
NEPEMEHHOT0 TOKA, JINHUM 3JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTenbHOW cHCTeMbl (MPYKHMHHBIH WM MaTeMaTHYeCKHi
MasITHUK).

Habmronenue 3atyxatonmx koiaeOaHui.

HccnenoBanne cBOWCTB BhIHYXAEHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.

CB00OOIHBIC IIEKTPOMArHUTHBIE KOJICOAHMS.

OcmumnorpaMmbl — (3aBUCHMOCTH  CHJIBI  TOKa M HAmpsDKEHUS OT  BpPEMEHH) JUid
9JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mpu mocneaoBaTeNbHOM COCIUHEHHHM PE3UCTOpa, KATYIIKA WHAYKTUBHOCTH H
KOH/IEHCaTopa.

Monenb TUHUY dIEKTpoIepe1adHn.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH MepUoOJia MajblX KoyieOaHUI rpy3a Ha HUTH OT JUIMHBI HUTHU U
Macchl Ipy3a.

HccnenoBanne mepeMeHHOrO0 TOKa B LMW M3  TOCIEAOBATENbHO  COCAMHEHHBIX
KOH/IEHCAaTopa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 80IHbL

MexaHuueckue BOJIHBI, yclloBUs pactipocTpanenusd. [lepuoa. CkopocTh pacnpocTpaHEHUs U
JuinHa BoJHBL. [lonepeunsie U mpoaonbHbIe BOIHBL. MHTEphepeHnns u nudpakius MeXaHuIeCKUuX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBIL. YCIOBUS M3JIY4YEHMs] 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHrauus BekTopoB E, B, V B anexkrpomaruutHoii BoiaHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpaKeHHWe,  NpeJoMIIeHHe,  moysipu3anus,  audpakmus,  uHTepdepeHuus.  CKopocTh
3MEKTPOMArHUTHBIX BOJIH.

[Ikana 3eKTpOMarHuTHBIX BOJIH. [IprMeHeHe AIeKTPOMarHuTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHLIMIIBI paAHOCBS3U U TeleBUACHUA. Pagronokarus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaloLIe cpeibl.

TexHuyeckue yCTpOHCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKalbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasl JMAarHOCTUKAa B TEXHUKE M MEIUIMHE, pPajgap, pPaguONpPUEMHHK, TEIEBU3O0D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

KomneGuomeecs Teno Kak HCTOYHHK 3BYKa.

Habmonenue otpaxkeHus U IpeIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiind MEXaHUIECKIX BOJIH.

3BYKOBOU pe30HAHC.

HaOntonenue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYI0M U YaCTOTOM KOJeOaHMiA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIICHHE, MOJSIPU3alns,
mudpakuus, uHTepEpeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonnHeliHOe pacpOCTpaHEHUE CBETa B OJHOPOJIHOH cpere.
JIyd cBera. ToueyHbI ICTOYHUK CBETA.

Otpakenue cBera. 3akoHbl OTpaxeHus cBera. llocTpoeHue H300pakeHUN B ILIOCKOM
3epKare.
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[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHHS CBeTa. AOCOTIOTHBIN MOKa3aTellb MPEIOMIICHHS.
[TonHoe BHYTpeHHee oTpaxkeHue. [IpeaenbHbIi yroJ MoTHOro BHYTPEHHETO OTPaKCHHUS.

Hucnepcus cBeta. CioxkHbIi cocTaB 6emoro cera. L[ser.

Colwuparornue u paccenBaromue JuH3bl. ToHKas TuH3a. DOKYyCHOE pacCTOsIHUE U ONTHYECKAas
cuna TOHKOM nuH3bL. [locTpoeHue wu300pakeHUil B COOMpAIONIMX W PACCEHBAIOIIMX JIMH3aX.
@opMyia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JTUH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

Bonnosas ontuka. Mutepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CTIOBUSI HAOTIOIEHUS
MaKCHMyMOB U MHUHHUMYMOB B MHTEP(PEPEHLIMOHHONW KapTHHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakius ceera. udpakiponHas pemérka. Y cloBue HaOIIOIeHUS TTaBHBIX MAaKCUMYMOB
IpH MAJCHAA MOHOXPOMATHIECKOTO CBeTa Ha MU(PAKIIMOHHYIO PECIIETKY .

[Tonspuszanus ceera.

TexHudeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: OYKH, Jymna, (oroamnmapar,
MPOEKIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, NU(pakinOoHHAs peméTka,
MOJIAPOUI.

Jemoncmpayuu

[IpsiMonuHeitHOE pacmpocTpaHEHUEe, OTpaXEHUE | MpejomiieHne cBera. Onruyeckue
pUOOPHI.

[TonHoe BHyTpeHHEee oTpakeHue. Moienb CBeTOBO/IA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Mopenu MEUKpOCKOIA, TEIECKOIA.

HabGmonenue natepdepeHImu ceera.

HaGmronenue nudpaknmu ceera.

Habmonenue nucniepcun cBera.

[Tonyuenue criekTpa ¢ TOMOIIBIO TIPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEHIETKY.

HabGmronenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue nokazaresns MpeoMIICHUs CTEKIIA.

HccnenoBanre cBONCTB N300pakeHUN B JIMH3AX.

HabGmonenue aucnepcun cera.

Pa3nen 6. OcHOBBI cIeUAJIBHON TEOPUH OTHOCUTEJIBLHOCTH
['paHuIl NMPUMEHUMOCTH KIacCHUeckod MexaHuku. [locTymarel crnenuanbsHOM Teopuu
OTHOCUTENHOCTH: WHBAPUAHTHOCTh MOJYJIE CKOPOCTH CBeTa B  BaKyyMme, [PUHIIHUII
OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJJICHHE BPEMEHHU M COKPAILIEHUE JUTHHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPIHs TOKOSI.

Paspnen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

@®otonsl. ®opmyna [lnanka cBs3u >Hepruu (OTOHA C €0 YACTOTOW. DHEPIUs U UMITYJIIbC
(dhoroHna.

Otkpeitue u uccnenoanue pororddexra. Onpitel A. I'. CroneroBa. 3akoHbl GoTorpdexra.
VYpaBuenue DitHmreitHa s potodddekra. «KpacHas rpanuna» gororddexra.

Hasnenue ceera. Onbitel [1. H. Jlebenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE MpHMEHEHHe: (OTOdIEMEHT, (POTOJATUHK,
coJiHe4Has OaTapesi, CBETOJUO/I.

Jlemoncmpayuu

12



D010 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETro (poTorddeKra.

Cseroguon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuto o -dactuil. [lmaneraphas
mognens aroma. Iloctynatel bopa. M3nydenue u mornomeHue (OTOHOB IMPH MEpexXojie aToMa ¢
OJIHOTO YPOBHSI 3HEpruu Ha JIpyroid. Buasl cnexktpoB. CrieKTp ypoBHEH sHEpruu aToMa Boopoa.

BomnHoBeie cBoiicTBa yactuil. Bonnbl ne bpoiinsa. KopmyckyispHO-BOJIHOBOHM Ayaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuyeckue YCTPOWCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIEKTPAIbHBIA  aHalu3
(cexTpockomn), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopgens onbiTa Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI Jla3epa.

Habumonenue nuHelvaTbIX ClIEKTPOB U3JIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Habmronenue nuHEHYaToro CreKkTpa.

Tema 3. Amomnoe a0po

DKCHEepUMEHTBI, TOKA3bIBAIOLINE CIOXKHOCTh CTPOCHUs siapa. OTKphITHE PAAHMOAKTUBHOCTH.
OmnbiTel Pezepdopna mo ompeneneHuio cocTaBa pagHOaKTUBHOTO m3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ny4deHus. BiusHue paquoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. Hykionnas mozaens sigpa I'eitzenOepra—liBanenko. 3apsn
aapa. MaccoBoe uuncio sapa. M3oTormsl.

Anbda-pacniaa. DIEKTPOHHBIM M TO3UTPOHHBIN Oera-pacman. ['amma-msnydenue. 3aKoH
paZoaKTUBHOIO pacnaja.

DHeprust CBSA3HM HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SnepHsble peakuun. [leneHne U CUHTE3 A1€Ep.

Anepuwiii  peaxtop. TepmosinepHslii cuHTe3. IIpoOimemMbl W NEPCNEKTHBBI  SAEPHOMN
JHEPreTUKU. JKOJIOTMYECKHE ACIIEKTHI IIEPHON SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOACHHUS U PErUCTPALUH 3JIEMEHTapHBIX YaCTHUI.

@OyHnmaMeHTanbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MUpA.

TexHuueckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: I03UMETp, Kamepa BuibcoHa,
STIEPHBINA PeakTop, aTOMHast bomoa.

Jlemoncmpayuu

CYETunK MOHU3UPYIOMINX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM B aCTPOQU3UKHU

Oransl pa3BUTUA aCTpOHOMHUH. IIpuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 38é3aH0r0 HebGa. Co3Be3nus, spKue 3BE3/bI, ITIAHETHI, UX BUAUMOE JIBIKECHHE.

Conneunas cucrema.

Connue. Conneuynas akTuBHOCTb. MicTounuk sHeprun CosHua U 3BE3/1. 3BE3/1bl, UX OCHOBHBIE
XapaKkTepuCTUKU. JluarpamMma «CHEKTpajbHBIA KJIACC — CBETUMOCTb». 3BE3IBI TJIaBHOU
IOCIIE0BATENbHOCTU.  3aBUCHMOCTb ~ «Macca —  CBETHMMOCTb»  JUIsl  3BE31  IJIaBHOM
HoCIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHuMe 3BE€34. COBpPEMEHHBIE IIPEACTABICHUS O
IPOUCXO0XKAEHNHU U 3BoItoLMU CoJlHIA U 3BE3]1. DTalbl KU3HU 3BE3I.

Mnineunsiii [Iyte — Hama [Nanaktuka. [lonoxenne u nmwxenue Connua B [Manmaktuxe. Tumbl
rajakTuk. Paguoranaktuky u kBazapsl. UEpHbIE ABIPHI B sAPax TANAKTHK.
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Bcenennas. Pacmmupenue Bceenennoill. 3akon Xa606ma. PaszGeranme ramaktuk. Teopus
bonpmoro B3peiBa. PennkroBoe n3inydeHue.

MacmtaOHas cTpykTypa Becenennoil. Meraranaktuka.

Hepeménnpie npo6ieMbl acCTpPOHOMUM.

Yuenuueckue nabnrooenus

Habumroienust HeBOOPYKEHHBIM IJ1a30M € UCIOJIB30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHUN IS
OTIpe/IeIEHUs] TI0JIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, ianet, Mneunoro Ilytu.

O06o0maroniee NOBTOpPeHUE

Posnb ¢pu3uku 1 aCTPOHOMUM B SKOHOMUYECKOH, TEXHOJIOTUUECKOM, COLMAIbHON U 3THYECKOMN
cdepax IeATeNFHOCTH YeJI0BEKa, POJIb M MECTO (PM3UKM M aCTPOHOMHH B COBPEMEHHOW HayJHOU
KapTHHE MHpa, poiib (u3MdYeckod Teopur B (OPMHUPOBAHUM MNpeACTaBIeHUN O (uznyeckont
KapTHHE MHUpa, MECTO (U3NYECKON KapTHHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeamMeTHble CBA3H

Nzyuenne kypca ¢usuku 06a3zoBoro ypoBHs B 11 kmacce ocymiecTBiseTcss ¢ y4éToMm
COJIepKATEIbHBIX MEXIPEJIMETHBIX CBSI3€H C KypcaMu MaTeMaTHUKH, OMOJIOTUH, XUMUH, Teorpadun
Y TEXHOJIOTUHU.

Mesicnpeomemnvie nowsmusi, CBSA3aHHBIE C U3YyYEHHMEM METOJOB HAy4HOrO I103HAHMS:
sBJICHHE, HAay4HbIH (hakT, TUNOTe3a, (U3NUEcKas BEJIMYMHA, 3aKOH, TeopHs, HaOIroneHue,
JKCIIEPUMEHT, MOJCIUPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHWM, TPUIOHOMETpPUYECKHE (QYHKLUHU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI U HX
IOPOEKIMM Ha OCHU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB, NPOM3BOJHBIE 3JIEMEHTApHBbIX (YHKIMH,
NPU3HAKK TOJ00HS TPEYTOJIbHUKOB, OTPEICTICHNE TUIOMAAN TUIOCKUX UTyp U 00BEMa Tell.

buonoeus: 3nekTpuueckue sIBIEHUS B )KUBOW MpUpPOJE, KosleOaTelbHble IBU)KEHUS B JKUBOM
IIPUPOJE, ONTUYECKHE SIBICHUS B )KUBOU IIPUPOJE, IEHCTBUE paJuallii Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTpOGHHE AaTOMOB M MOJIEKYJ, KPHCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUINYECKOMN PEIIETKY, CIIEKTPaJIbHBII aHaIH3.

l'eoepaghus: MarHuTHbIe TOJOCAa 3€MIIM, 3aJI€KH MArHUTHBIX pyJl, (OTOChEMKA 3€MHOM
IIOBEPXHOCTH, IIPEICKA3aHNUE 3EMIIETPSICCHUM.

Texnonozcus: NUHUM DIIEKTPOINEpenad, I€HEPAaTOp IEPEMEHHOr0 TOKa, JJIEKTPOJBHUIaTEllb,
UHIYKIMOHHAsT TIeYb, pajap, paguonpuéMHHUK, TENeBU30p, aHTeHHa, TtenedoH, CBY-meus,
NPOEKIMOHHBIH anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapes.
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INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypOBHE CpeaHEro ooOmero oOpa3oBaHUA
(6a30BBIN YpOBEHB) JOKHO 00€CTIEUUTh TOCTHKEHHUE CIEAYIONIUX TUYHOCTHBIX, METAPEIMETHBIX
U TIPEJIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS yueOHoro mnpenMera «®du3ukay TOJKHBI OTpa)xarTb
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBAThCS C(HOPMHPOBAHHOW BHYTpPEHHEH
HO3UIMEN JTNYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM LIEHHOCTSIM POCCUICKOT0 00IIECTBa, PACIIUPEHNE KU3HEHHOTO
OMbITa U ONBITA JESATENLHOCTH B MPOLIECCE PEAIM3allii OCHOBHBIX HAIPaBJIEHUH BOCIMUTATEIbHON
JeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:k1aHCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM  mMO3UIMKM  OOydYaroIierocs Kak AakTUBHOTO H
OTBETCTBEHHOTI'0 YJIEHAa POCCUICKOI0 OOIIECTBA;

OPUHATHE TPAAULMUOHHBIX OOIIEUETOBEYECKUX TYMAHUCTHUECKUX U JEMOKPAaTUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpPEcax TIpa)KIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTEIbHON OpraHU3aliu;

yYMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMU B COOTBETCTBHUH C UX (PYHKIHUIMHU
Y Ha3HA4YEHUEM;

FOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU J€ATEITbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKON TPaXTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHUE K FOCY1apCTBEHHBIM CUMBOJIAM, JJOCTUKEHHUSIM POCCUMCKUX YUEHBIX
B 00yacT (pU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYallMIO M IMPUHUMATh OCO3HAHHBIE PELIEHMSI, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOHUMBOTO OYIyIIETo;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

JCTETUYECKOE OTHOIIEHHWE K MUpY, BKIIOUYas 3CTETHKY HAyYHOI'O TBOPYECTBA, MPHUCYIIETO
(busnueckoil Hayke;

5) TpyAOBOro BOCIIMTAHUS:

MHTEpeC K Pa3IuyHbIM chepam npoQecCHoHATbHON AEITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(Gu3MKOl M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOpP Oyaymed mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CamMOOOpa30BaHUIO B 00JacTH (pU3UKK Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0J1I0TMYEeCKOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTh  JKOJOTMYECKOM KYJIbTYphl, OCO3HaHHWE TJI00AIBHOTO XapakTepa
HKOJIOTHUECKUX MPoOIIeMm;

IUIAHUPOBAHKME U OCYLIECTBJICHUE JICHCTBHUI B OKPYIKAIOIIEH Cpelie HA OCHOBE 3HAHMS LieNen
YCTOMYMBOT'O Pa3BUTHUS YEJIOBEUECTBA;

pacmIMpeHue ONbITa AESATEIbHOCTH SKOJIOTMYECKON HAMPABICHHOCTU HA OCHOBE UMEKOLIUXCS
3HaHUil 10 (usuke;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:
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c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(u3nueckoi HayKH;

OCO3HaHME LIEHHOCTH HAay4HOH JAeATeNbHOCTH, TOTOBHOCTh B IpoOLECCe M3YUYCHHsS (PU3UKU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEOBATEIBCKYIO NESTETFHOCTh HHANBHYaIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHbIE YHHBeEPCAJIbHbIE YUeOHbIE TelicTBUSA
Ba3oBble joruyeckue geicTBus:

CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTyaJH3UpOBaTh NpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIeNIATH IIeTTU I TEILHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUHN MX JTOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PM3NUECKUX SBICHUSX;

pa3pabarTbIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YYETOM aHAIN3a UMEIOIINXCS MaTepUATbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B [IEATEIBHOCTh, OICHMBATH COOTBETCTBHE pE3yJILTATOB IIEIISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOODIAMHHUPOBATh M BBINOJMHATH pPabOTy B YCJIOBUSAX PEATBHOTO, BHPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIEeM.

ba3oBble uccienoBare/ibcKe 1eHCTBUS:

BJIAJICTh HAYYHOH TEPMHHOJOTHEH, KIIOYCBHIMH MOHATUSMH W METOJaMH (U3NIECKOH
HaYKWU;

BJIAJICTh HABBIKAMU Y4YEOHO-MCCIIETOBATEIBCKOW M IMPOEKTHOW JesATeNFHOCTH B 001acTH
(hu3HKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB pElIeHHs 3adad
(U3NIECKOTO COIepIKaHusl, MPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;

BJIQ/IeTh BUJAMH JIEATEIBHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHHs, €ro HHTEPIpEeTaIHH,
npeoOpa30BaHUIO M MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHsIX, B TOM YHUCIE TPU CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITH TPUYMHHO-CJICICTBEHHBIE CBSI3U M aKTYaJIM3HPOBATH 3a/1a4y, BBIIBUTATh TUIIOTE3Y
e€ peleHus, HaXOAUTh apTyMEHTHI JJIs JOKa3aTeIbCTBa CBOUX YTBEPIKICHUH, 3a]1aBaTh TapaMeTphbl
U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATH MOJyUYEHHBIE B XOJI€ PEIEeHUs 3a/a4dl Pe3yJbTaThl, KPUTUUECKH OIICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4yd B 00pa30BaTeIbHON NEATEIBHOCTH, B TOM
YHCIIe IPU U3YYCHUH (DU3HKHY;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETb IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEACATEILHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJXO/bI U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 33a4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Paborta ¢ unopmanmeii:

BJIa/IETh HaBBIKAMU MONy4YeHHs] HWHPopManuu (U3HMUECKOro COAEpKaHHUS M3 HCTOUYHUKOB
pasHBIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATH TMOWCK, aHAJIW3, CHUCTEMAaTH3alHMI0 H
MHTEPIIPEeTalNiO HH(POPMALIMK Pa3IMUHbIX BUIOB U (HOPM MpeICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPECTBA MHPOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHI B pelICHUH
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpraHU3allMOHHBIX 337a4 C COOJIOJeHHEM TpeOoBaHUN
9PrOHOMHUKH, TEXHUKHU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHHs, MPABOBBIX U ITUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30aCHOCTH;
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CO3/1aBaTh TEKCThI (PU3UYECKOTO COMEPKAHMs B Pa3IMYHbIX opMarax ¢ y4éTOM HazHAUYEHUS
uHboOpMallMu M 1LEJIeBOM ayAuTOpUM, BbIOMpas ONTUMaNbHYIO (OpMY NPEACTaBICHUS U
BU3YyaJIN3aLUU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATh OOIIEHNE HAa ypOKaX (PU3UKH U BO BHEYPOUHOH JCSATEIHHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYAIli U CMSATYATh KOH(QIUKTHL;

Pa3BEPHYTO M JJOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCOJIb30BAHUEM SI3BIKOBBIX CPECTB;

MOHUMATh U UCTOJIh30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYATbHON paOOTHI;

BBIOMpPATh TEMAaTUKy W METOJBl COBMECTHBIX JCUCTBUN C Yy4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0TO WieHa KOJUIEKTHBA;

MPUHUMATH 1€ COBMECTHOM AESATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JCHCTBUS
Mo €€ IOCTMKEHMIO: COCTaBJIATh IUIAH JEUCTBUM, pacCHpelNeisaTb pPOJM € YYETOM MHEHUU
YYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KaXIOT0 YYaCTHHKA KOMaH/bI B OO pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE MPOEKTHI, OLICHUBATh HJIEU C MO3UIUM HOBHU3HBI, OPUTHHAJIBLHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATETMUECKOE MOBEACHHUE B PA3JINYHBIX CUTYaLHUsX, IPOSIBIATh
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUA
Camoopranuszanms:

CaMOCTOSITENIFHO OCYIIECTBIIATH IIO3HABATEIBHYIO JEATEIBHOCTh B 00NMacTh (U3MKA U
aCTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (POPMYIIMPOBATH COOCTBEHHBIE 3a/]auy;

CaMOCTOSITEJIBHO COCTaBIIATH IUIAH PEIICHHsS PACYETHBIX M KA4E€CTBEHHBIX 3a4ad, IUIaH
BBIMOJIHEHUSI MPAKTUYECKOM paboThl ¢  y4éTOM MMEIOLIUXCA PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacmupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOUTEHUN;

JiefaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBATh €ro, OpaTb Ha ceOs OTBETCTBEHHOCTh 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATH (DOPMHUPOBAHUIO M TPOSBICHUIO SPYIAULINU B 00JacTH (DPU3HUKH, MTOCTOSTHHO
HOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

JaBaThb OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIJICTh HAaBbIKAMM MO3HABAaTEIbHON pe(IeKCHM KaK OCO3HAHUS COBEPILAEMBbIX NEHCTBUN U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

UCIIO0JIb30BaTh NMPUEMBI pe(UIEKCUU IS OLIEHKH CUTYallH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATb MOTHUBBI U APIYMEHTBI JPYTHUX IIPU aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;

IPUHUMATh ce0sl, TOHMMAsl CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATb MOTHUBBI U APIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTaTOB NEATEIbHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH.

B mpouecce noCTHKEHMsI JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHMS MPOrPaMMBbl MO (pu3MKe At
YPOBHSI CpeAHEro oomiero oOpa3oBaHHs Yy OOYYaIOUIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
UHTEJUIEKT, IPeANoaralouiui chopMHUPOBAHHOCTB!

CaMOCO3HAaHUs, BKJIOYAIOUIETO CIOCOOHOCTHh IOHUMAaTh CBOE SMOLIMOHAIBHOE COCTOSIHHE,
BUJIETh HANPaBJICHUs Pa3BUTHs COOCTBEHHON SMOLIMOHATILHOM cepsl, ObITh YBEPEHHBIM B Ce0€;
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CaMOpETyJIMpPOBaHMs, BKJIHOYAIOIIEr0 CAMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJIEHUE, CIIOCOOHOCTH AaNTHUPOBATHCS K 3MOIMOHAIBHBIM U3MEHEHHUSIM U MPOSBIIATH
I'MOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE!l MOTHBAallMM, BKJIOYAIOUIEH CTpEeMIIEHHE K JOCTHKEHUIO LEJIU U YCIEeXy,
ONTHMHU3M, NHULIMATUBHOCTh, YMEHUE AEUCTBOBATh UCXOAS U3 CBOUX BO3MOYKHOCTEN;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMAaTh 3MOLMOHAIBHOE COCTOSIHUE JApPYTHUX,
YUUTBIBATh €T0 MPU OCYIIECTBIEHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIMX CIOCOOHOCTh BBICTpauBaTh OTHOILUEHHUS C JPYTMMH
JFO/IbMU, 3a00TUTKCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

HNPEIAMETHBIE PE3YJIBTATHI

K xonny oOydenus B 10 ki1acce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxxaTb c(HOPMUPOBAHHOCTH Y O0YHYAIOIIUXCSI YMEHUI:

JI€MOHCTPUPOBATh Ha MpUMepax pojib U MecTo (PU3MKM B (POPMHUPOBAHMH COBPEMEHHOMH
HAay4YHOU KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B INPAKTHYECKOU
NEATEIIBHOCTH JIIOJCH;

YUUTHIBATh TPAHUIBI IPUMEHEHHS W3YYEHHBIX (PH3MUECKUX MOJIENICH: MaTepraabHas TOUKa,
UHepIHaibHas cucreMa orcuéra, aOCOIIOTHO TBEPAOE TENO, MJCAIbHBIA ra3, MOJEIU CTPOCHUs
ra3oB, )KUJKOCTEH M TBEPIBIX TEJ, TOYCUHBIH SICKTPUUECCKUN 3aps MPU pelIeHUuH (Pu3mdecKux
3az1ay;

pacnio3HaBaTh (U3MUYECKHE SIBIICHUS (MIPOIECChI) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIPHO-KMHETUYECKOM TEOPUM CTPOCHHS BEIIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOIHOE MaJICHUE TEJ, IBUKECHHUE
[0 OKPY>KHOCTH, WHEpLUs, B3aUMOJEHCTBHE Tell, Tuddy3us, OpOyHOBCKOE IBH)KEHHUE, CTPOCHUE
KHUJIKOCTeH W TBEPIBIX TEJN, U3MEHEHHE 00BEMa Ted MpH HarpeBaHUM (OXJIAKICHUH), TEIUIOBOE
paBHOBECHE, HCIIAPEHHUE, KOHACHCALMSA, IUJIABJICHHE, KPUCTAJIM3ALUs, KUIIEHUE, BIIAKHOCTD
BO3/lyXd, IOBBIIICHUE JIABJICHMS ra3a IPHU €ro HArpeBaHWU B 3aKPBITOM COCYZE, CBSI3b MEKIY
napaMeTpaMM COCTOSIHUSA ra3a B M30MPOLIECCax, dJICKTPHU3ALM TEJl, B3AUMOIECHCTBUE 3apsIiOB;

OTMCHIBATH MEXaHUUYECKOE JBIKEHHE, HCTIONB3YS (PH3NUECKUE BETUYUHBL: KOOPANHATA, YTh,
IEpEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjd, UMITYJIbC Tejla, KWHETHYECKas dHEprus,
NOTEHIMAJIbHAS DSHEPrHs, MeXaHWdyeckas paboTa, MeXaHW4YecKas MOIIHOCTb;, IPH OIUCAHUU
IPaBUIBHO TPAKTOBAThH (PU3NYECKUI CMBICI MCIIOJIb3YEMbIX BEJTMUMH, UX 0003HAYEHUS U €AMHULIB,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMYMHY C APYTUMH BETHYUHAMU;

ONMCHIBATh W3Y4YEHHBIE TEIUIOBBIE CBOMCTBA T€I M TEIUIOBBIE SIBJICHUS, HCIIOJIbB3Ys
¢u3nyeckne BENWYHMHBI: JIABJICHUWE Ta3a, TEMIepaTypa, CpeaHss KHHETHYecKas JHEpTus
Xa0TUYECKOTO JIBJKEHUS MOJIEKYJ, CpPEAHEKBaJApaTU4HAas CKOPOCTb MOJIEKYJ, KOJIWYECTBO
TEIUIOTHI, BHYTPEHHSAA SHeprus, padora rasa, Kod((UIMEHT NOJE3HOrO JACHCTBHUS TEIUIOBOTO
JIBUTaTelIsl; IPU ONMMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIOb3yEMbIX BEIUYHH, UX
0003HAYCHHS U EIMHUIBI, HAXOAUTH (POPMYIIBI, CBSI3BIBAIONINE NAHHYIO (PU3UYECKYIO BEITHUUHY C
JPYTMMH BEJIMYMHAM;

ONMCBHIBATh H3YUYEHHBIE DJIEKTPUYECKHE CBOMCTBA BELIECTBA M JJIEKTPUYECKUE SIBICHUS
(mpoueccsl), UCHONB3Yysl (U3NUECKUE BEIMUMHBI: SJIEKTPUUYECKUH 3apsfl, IEKTPUUYECKOEe IOIe,
HaIPsKEHHOCTD I10J1s, TOTEHIMAJ, Pa3HOCTh NOTCHIMAJIOB; IIPU OIMCAHUU IIPAaBUIILHO TPAKTOBATH
(u3n4ecKuil CMbICI UCIOJIb3YEMbIX BEIMUYUH, UX 0003HAYCHMS U €IMHMIIbI; YKa3bIBaTh (hOPMYJIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

aHaIU3UpoBaTh (U3NYECKHUE IPOLECCHl U SBJICHMS, MCIONb3ys (PU3NYECKHE 3aKOHbI U
IPUHIUIBL: 3aKOH BceMupHOro tsaroreHus, [, II m III 3akonsl HbroToHa, 3aKkOH coXpaHeHUs
MEXAHUYECKOM DHEPrUM, 3aKOH COXPAHCHMs UMILYJIbCA, IPUHLHUI CYNEPIIO3ULUN CHJI, IPUHLHAII
PaBHOIIPaBUs MHEPLMAIBHBIX CUCTEM OTCUETa, MOJIEKYJIIPHO-KMHETHUYECKYIO TEOPUIO CTPOCHUS
BELICCTBA, ra30BbI€ 3aKOHBI, CBA3b CPEAHEN KHHETUUECKON SHEPIUH TEIJIOBOTO JBUKCHUS MOJIEKYJI
¢ abCOJIIOTHOM TeMIepaTypoil, NEPBBIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMSI DJIEKTPUUECKOTO
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3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BhIpaXKEHUE U YCIIOBHS (IpaHuUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHAT OCHOBHBIE HMPUHIMIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHHUUECKUX YCTPOMCTB;
pa3nuyaTth yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh AKCIEPUMEHTHI 110 HCCIEA0BAaHUIO (U3UYECKUX SBICHUH U NPOLECCOB C
UCIIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX M3MEpPEHUIl, pHU 3TOM (HOpMyIHpOoBaTh MpodieMy/3anady
U TUIOTE3y y4eOHOIro SKCIIepUMEHTa, cOOMpaTh YCTAaHOBKY U3 NPEAJIOKEHHOTO 000py/10BaHu,
IPOBOJUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIMUYUH, IPH 3TOM BBIOUpPATh
ONITUMAIILHBIA CIIOCO0 WM3MEPEHHUs M HWCIOJIh30BATh HM3BECTHHIE METOMABI OICHKH MOTPENIHOCTEH
VU3MEPEHHUI;

UCCJIEI0BATh 3aBUCUMOCTH MEXAY (U3NYECKUMHU BEIMYMHAMU C KCIIOJIb30BAHUEM MPSMBIX
U3MEpPEHUil, NMpH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHUPOBATh pE3yJbTaTbl IMOJTy4YEHHOU
3aBHCUMOCTH (PH3MUECKUX BEIMYMH B BUAE TaOIHIl U TpadHKOB, €IaTh BBIBOABI 110 pE3yJbTaTaM
UCCIIEI0BaHMS;

coOnroaarh mnpaBwia O€30MacHOro Tpyda IpH IPOBEJECHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO  SKCIIEPUMEHTa, Yy4eOHO-HCCIIEZOBATEIbCKOM M NPOEKTHOM  JIeATENBHOCTH ¢
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1JAOOPaTOPHOIo 000pyAOBaHUS;

pelaTh pacuéTHbIC 33a4 C SBHO 33JJaHHOH (U3MYECKO MOJEINbIO, UCHIONb3Ys (PU3NUECKUe
3aKOHBl M MpPHUHILMIIBI, HA OCHOBE aHalU3a YCJOBHS 3a/Jayd BbIOUMpPATh (U3UYECKYID MOJEIb,
BBIJICJIATh (PU3MYECKHE BEIMYUHBI U (OpMYyJbl, HEOOXOMUMBbIE s €€ pelleHUusi, MPOBOAUTH
pacu€Thl ¥ OIICHWBAThH PEAIbHOCTH TOJYYEHHOTO 3HAYCHUS (PU3NIECKOI BETMUNHBI;

peliaTb KauyeCTBEHHBIE 3aJlaud: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUUBYIO IIETIOUKY
paccyXJIeHHid ¢ ONOpPOi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3HUECKHUE SBIICHHUS,

UCIIOJIb30BaTh NPU PELICHUH Y4eOHBIX 3a]1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKa, CTPYKTYpHUPOBAaHMs, HMHTEPIPETAlMd M NPEJICTaBICHUS YyuyeOHOW M HaydHO-
HOMYJIAPHOM MH(OpPMAIMK, MOTYYEHHON U3 pa3iMyHbIX UCTOYHHKOB, KpPUTHUYECKH AHAIM3HPOBATH
MOJTy4aeMy 0 HHPOPMAIIHIO;

NPUBOJINUTH HPUMEPHI BKJIA/Ja POCCHUICKMX U 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bACHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3MKE B MOBCEJAHEBHOM KM3HU AJIs1 00ecreueHus
0€30MacHOCTH TIPpU OOpPALICHUH C MPHOOpaAaMH U TEXHHYECKUMH YCTPOWCTBAMH, JJISI COXpPaHEHUS
3JI0pOBbsSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOI 0 MIOBEACHUS B OKpY Kalollel cpese;

paboTare B TpyIIE C BBHIIOIHEHUEM PA3JIMYHBIX COIMATIBHBIX POJIEH, TNIAHUPOBATh PaboTy
IpYNIbl, pPalMOHAIBHO PACHPENeNATh OOS3aHHOCTM M IJIAHUPOBAaTh  JAEATENBHOCTh B
HECTaHJIAPTHBIX CHUTyalUsiX, aJE€KBaTHO OLICHMBATh BKJIAJ KaXKIOIO0 M3 YYaCTHUKOB TPYIIIBl B
peleHre paccMaTpuBaeMoil POOIEMBI.

K xonmy oOydenuss B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUHI:

JIEMOHCTPHPOBATh Ha MpHUMEpax pojib U MecTo (PU3MKH B (POPMHUPOBAHUH COBPEMEHHOMH
Hay4YHOH KapTHUHBI MMpa, B PAa3BUTHU COBPEMEHHOM TEXHUKHM M TEXHOJIOTUH, B MPAKTHUYECKOU
NeSITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KaPTUHBI MUPA;

YUUTBIBaTh TPAHMUIBl [PUMEHEHHMS M3YYEHHBIX (U3MUECKUX MoOAee: TOo4euyHbIH
JNEKTPUYECKUH 3aps]l, Tyd CBETA, TOYEUHbIM UCTOYHUK CBETA, SJAEpHAsi MOJENb aTOMa, HYKJIOHHAs
MO/JIeJIb aTOMHOT'0 si/ipa MpH peleHNH (U3NIECKUX 3a/1aY;

pacmo3HaBaTh (HU3MUECKUE SBJICHUS (TPOLECCh) M OOBACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJVMHAMUKNA W KBAHTOBOM (U3UKU: IEKTPHUUYECKass IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEWCTBUS TOKa, B3aMMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHIYKIMsI, ACWCTBUE MAarHUTHOIO IO HA MPOBOAHMK C TOKOM M JABWXKYILIMMCA 3apsn,
3JIEKTPOMArHUTHbIE KOJeOAaHUsI M BOJIHBI, MPSIMOJIMHEHHOE PacHpOCTPAaHEHUE CBETA, OTPAKCHHE,
npejomiieHue, UHTepdepeHuus, Iudpakuus ¢ [OJsApHU3alus CBeTa, JAMCIEpCUsl CBETa,
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tdotoanexktpudeckuit 3pdext (hotordhdexT), cBeTOBOE naBlIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToOMa BOJIOPOJIa, €CTECTBEHHAS! M UCKYCCTBEHHAS PAIMOAKTUBHOCTB;

ONUCHIBaTh M3YYECHHBbIE CBOWCTBA BeILIECTBA (AJIEKTPHUUECKUE, MarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO TPOBOJMMOCTD PA3IMYHBIX CpPEI) M 3JICKTPOMArHUTHBIC SBICHHS (IIPOIECCHI),
UCTIONB3ysl (U3MUECKUE BEIMUYMHBI: DJJIEKTPUYECKUH 3aps], CHJIAa TOKa, JIIEKTPUUYECKOE
HaNpsHKEHUE, DJIEKTPUUYECKOE CONMPOTHBIICHHE, PA3HOCTh IMOTCHIMAIOB, SJIEKTPOJIBUKYIIAS CHIIA,
paboTa TOKa, MHAYKLIMS MarHUTHOTO MOJs, cuia Ammepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTYyIIKH, SHEPTHs SJEKTPUYECKOTO M MAarHUTHOTO IOJIeH, MepHoa W dYacToTa KOoyeOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsill U Cuja TOKa B MPOIECCE TaPMOHUYECKUX SJIEKTPOMArHUTHBIX
KosebaHni, (POKyCHOe pacCcTOsIHHE M ONTHYEeCKas CWiIa JIMH3BI, TMPH OIHMCAHUH IPABHIHHO
TPaKTOBAaTh (PU3UYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €IUHUIIBI, YKAa3bIBATh
(hopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PH3UUECKYIO BETMUNHY C IPYTHMHU BEIIMYHHAMU;

OTMCHIBATh U3YUYECHHbIE KBAHTOBBIC SIBIICHUS U MPOIIECCHI, HCTIONb3Ys (PUINUECKUE BETMUUHBI:
CKOpOCTH DJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA, DHEPTUS M MMITYJIEC (OTOHA,
Nepuoj MoNypacnaja, dHEpPrus CBSI3U aTOMHBIX flep, NPU OMHUCAHWU MPABUIBHO TPAaKTOBATh
(u3NYEeCKU CMBICI UCTIONB3YEMBIX BEJIHMUUH, UX 0003HAUCHUS U €IWHUIIBI, YKA3bIBaTh (HOPMYJIHI,
CBS3BIBAIOIIME JIaHHYIO (PU3UYECKYI0O BETUYMHY C APYTUMHU BEIMYMHAMH, BBIYHCISATH 3HAUYCHUE
(hU3HYECKON BEIIMINHBL;

aHAIM3UPOBATh (PU3MYECKHE MPOLECChl M SBICHUS, HWCIMONB3Yys (U3NYECKUE 3aKOHBI H
NPUHIUIEL: 3aKoH OMa, 3aKOHBI TIOCJIEI0BATEIBHOTO U NapaJIeIbHOTO COSMHEHHS TIPOBOAHHUKOB,
3akoH  Jlxoyns—JleHna, 3akOH DJIGKTPOMArHUTHOW HWHAYKIMH, 3aKOH MPSIMOJIUHEIHHOIrO
pacmpocTpaHeHHsI CBETa, 3aKOHBI OTPaKCHUS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE
DiinmrTeitHa s Gorosddexra, 3aK0OH COXpaHEHUS SHEPTHU, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXpaHEHHS AIIEKTPHUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MAaCCOBOTO YHUCIIA, MOCTYIAaThl bopa, 3aKoH
paZMOaKTUBHOTO pacmajaa, MpH ATOM paziuvarh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIPAXKEHHE U YCIIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OTIpe/IeIIATh HAMPaBJICHUE BEKTOPa MHIYKIIMH MAarHUTHOTO IOJIS MPOBOJIHUKA C TOKOM, CHIIBI
Awmrniepa u cuinbl JlopeHna;

CTPOUTH U OMHUCHIBATh U300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI T10 HWCCIEAOBAHUIO (U3NYECKUX SBICHUH U TPOIECCOB C
UCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHHI: MPpH 3TOM (HOpMYyIHpPOBaTh MpodieMy/3anaqy
U THIOTE3Y Y4eOHOTrO SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 TPEMJIOKEHHOTO 000pyIOBaHUS,
MPOBOAUTH OMBIT U POPMYITUPOBATH BHIBO/IBI,

OCYILECTBIISATH MPSIMbIE B KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMUYUH, IIPH ITOM BBIOUPATh
ONTHUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOJbI OIEHKU MOTpelrHoCTen
U3MEPEHUH;

UCCJIEIOBATh 3aBUCUMOCTU (DM3MUYECKUX BEJIMYUH C HCIIOJIB30BAHMEM MPSIMBIX HU3MEPEHMIA:
Opyd 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (UKCHUPOBATh pE3yJbTaThl MOJIYYCHHOW 3aBUCHUMOCTHU
(u3MUeCKUX BEJIMYUH B BUIE TAOIUI] U TPaHKOB, EaTh BEIBOJIBI 110 pe3yjIbTaTaM HUCCIIEIOBaHUS;

coOmonaTh TpaBwia 0€30MacHOro Tpyna MpH TPOBEIECHUH HCCICIOBAHUKA B pPaMKax
y4eOHOr0  JKCIEepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW U MPOEKTHOM  JCSTENbHOCTH  C
UCTIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOICTB U 1aOOpaTOPHOTO 000PYI0BAHUS;

pemath pacy€THbIE 33a/1a4M C SBHO 3a/laHHON (PM3MUYECKOIl MOJIETIbIO, UCTIONB3YS (PU3NYECKUE
3aKOHBl M MPHUHIUIBI, HA OCHOBE aHalIM3a YCJIOBHUSA 33Jaydl BHIOMPATh (PU3UUECKYI0 MOJENb,
BBIICTATh (U3MYECKHE BENUYMHBI U (OpMysbl, HEOOXOAUMBIE UIisi €€ pelIeHHs, MPOBOJIUTH
pacuéThl M OIICHUBATh PEAIbHOCTH MOIYYEHHOTO 3HAYECHUS (PU3NIECKOI BETMUNHBL;

pelath KaueCTBEHHBIC 3a/ayd: BBICTpAUBaTh JIOTHUECKU HEMPOTUBOPEUUBYIO LEHOYKY
paccyXaeHHii ¢ ONOpoi Ha N3yYeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS,

UCIIOJIb30BaTh MPH PELICHUH YYeOHBIX 3a7au COBPEMEHHbIE MH(GOPMAIMOHHBIE TEXHOJIOTHH
JUI TIOMCKa, CTPYKTYpPUPOBAHHs, HMHTEPIPETallMd U MPEACTaBICHHUS Y4eOHOW H Hay4HO-
HOMYJISIPHON MHPOPMAINH, MOJTYYSHHON U3 Pa3IMYHbIX MCTOYHUKOB, KPUTHUECKU aHAIU3UPOBATH
NOoJIy4aeMyro HH(OpMAIHIO;
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OOBSICHATh NMPUHLHUIIBI ASHCTBHUS MAlllMH, IPUOOPOB M TEXHUUECKUX YCTPOMCTB, paziavyaTh
yCIIOBUS UX O€30MaCHOT0 UCTOIb30BaHUS B IOBCETHEBHOM KU3HU;

NPUBOJIUTh NPUMEPHI BKJIA/Ja POCCHUHCKMX U 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS M0 (PU3MKE B MOBCEAHEBHON XKM3HU JAJIs 00ecreueHust
0€30MacHOCTH MpH OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPOMCTBAMHU, JUJISI COXPaHEHUs
3JI0pOBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 MIOBEACHUS B OKpY Karolle cpesie;

paboTaTh B IpyMIe C BBIIOJHEHUEM Pa3IMYHbIX COLHUAIbHBIX POJEH, IUIaHUPOBATh paboTy
IPYNIbl, pPalMOHAIBHO PACHPENeNATh OOS3aHHOCTM M IJIAHUPOBAaTh  JAEATENBHOCTh B
HECTaHJAPTHBIX CHUTyalUsiX, aJ€KBaTHO OLICHMBATh BKJIAJ KaXKIOrO0 M3 YYaCTHUKOB TPYIIIBl B
peleHre paccMaTpuBaeMoil MpooIIeMBl.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB 5
JIEKTPOHHbIE
Ne ni/m HaunMeHnoBaHMe pa3/ieioB U TeM IPOrpaMMbl Beero :f;)gl(;l‘T[::JIBHLIe l{[;)ﬁzz)liplmecxne (L poBbIE) 06pa3zon
pecypcbl
Paznen 1. DUBUKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 @Pu3uKa U METOAbI HAYYHOI'O MIO3HAHUS 2
Hroro no pazneny 2
Pa3nen 2. MEXAHUKA
bu6muoreka [IOK
21 Kunewaruia > httDs://m.edsci.ru/7f4 1bf72
2.2 Jlnnamuka 7
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 6 1 1
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOH TEOPUH 9 1 bubmorexa [TOK
https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJJUHAMUKHI 10 1
33 ArperatHble cCOCTOSIHUS BenlecTBa. Da3oBbie 5
MIePEXOIbI
Hroro no pazaeny 24
Paznea 4. JIEKTPOJANHAMUKA
4.1 DJIeKTpOCTaTHKA 10 1 1
49 ITocTostHHBIN dneKTpUYeCKUl TOK. Toku B 12 1 1 bubmmoreka [IOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no pazaeny 22
PesepBHOE BpeMst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4
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11 KJIACC

KoanuyecTBo 4acoB

DJIeKTPOHHBbIE
Ne ni/nt HaumenoBaHue pa3/ie/ioB U TeM Beero Konrtponsusie | [pakrimueckie (I;H(l)pOBble)
MPOrpaMMbl paGoTHI paGoTHi oOpa3oBaTe/ibHbIE
pecypcbl
Pazaen 1. JIEKTPOJIUHAMUKA
11 MaruautHoe nose. DJIeKTpOMarHUTHas 11 1 3 bu6mmoreka [JOK
) WHTYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Paznea 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4yecKkue U 3J1€KTPOMarHuTHbIE 9 1 bu6muoreka [IOK
' KoJIeOaHUs https://m.edsoo.ru/7141c97¢
25 MexaHn4ecKHue U 3JIEKTPOMarHuTHbIE 5 1 bubnuotexa [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢c
bubnunoreka [JOK
2.3 Onrmika 10 3 https://m.edsoo.ru/7141c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbBHOCTH

31 OCHOBBI cielMaIbHON TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTHUKHU 6 Egg;;ﬁiﬁiﬁgfn f41c97¢
4.2 Crpoenue atoma 4 bubmorexa LIOK

https://m.edsoo.ru/7{41¢c97¢
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4.3 ATOMHOE SApO

5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Pa3nea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKHU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPHU3IUKU 7 BH6H‘HOTeKa LOK
https://m.edsoo.ru/7f41c97c

Uroro no pazaeny 7
Pazaen 6. OBOBILIAIOLIIEE IOBTOPEHHUE

6.1 Ob6o061aro1ee MOBTOpEHNE 4 Egglef/ﬁizlicl)lcglsﬂ f41697c
Nroro no pazaeny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIIACC
Ne KoanecTso 1acos D1eKTPOHHbIE HH(POBHIE
n/n Tema ypoxa Bcero Konrtpoasubie | IlpakTuyeckue Aara o0pa3oBaTeIbHbIE
padoThI padoTbl H3YHEHHH pecypchbl
1 ®dusuka — Hayka o npupoze. Hayunsie meToap 1 bubmuorexa [JOK
MO3HAHUS OKPY’KAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo (pu3uku B popMUpOBaHUU
2 COBPEMEHHOM (El)ayqﬁoﬁ K(gplTDHHIE)I MHpa, B 1 bubmorexa HOK
N ol https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKON AESTEIbHOCTH JIIOACH
Mexanunueckoe ABrkeHre. OTHOCUTENbHOCTD
3 MexaHI/I‘IGCKOFOIJIIBI/I)KeHI/IfL [Iepemenienue 1 bubmorexa [TOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE MPSAMOIMHEUHOE IBHKCHHE 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOIMHEHHOE JBHKCHUEC 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c372¢
6 CBoOoaHoOe magieHne. Y CKopeHrue CBOOOIHOTO 1 bu6mmoreka [IOK
naIeHUst https://m.edsoo.ru/ff0c39cc
7 KpuBonnneiinoe nuxenue. J{BuxeHne 1 bubmuorexa [IOK
MaTepUaIbHOU TOYKU MO OKPY>KHOCTU https://m.edsoo.ru/ff0c3ada
[Tpuniun oTHOCUTENBLHOCTH [ anumnes.
8 I/IﬁepII_III/IaJIBHLIe cucreMsl orcuera. I1epBelii 3aKoH 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c3be8
HeroTona
Macca Tesa. Cuna. [Tpuniun CYNEPIO3ULIUH CHIL. Buborexa [IOK
9 Bropowu 3akon HeroToHa /1t MaTepranbHOU 1

TOYKHU

https://m.edsoo.ru/ff0c3be8
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bu6mmoreka [JOK

10 Tpertuu 3akoH HploTOHA 7151 MaTepHabHBIX TOUYEK https:/m.edsoo.ru/f0c3bes
11 3aKkoH BCEeMUPHOTO TsAToTeHUsI. Cula TSHKECTH. bubnmorexa [JOK
[TepBast KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https:/m.edsoo.ru/f0c3el 8
Cuna tpenus. Koapduunent tpenus. Cuna
13 conpOTFI/)IBneHHs[ Hpql)/l(bgl12,LII/I>I<eHI/H/II3 TeJla B )KUJIKOCTU bubmorexa [IOK
https://m.edsoo.ru/ff0c376
WJIH Ta3e
[ToctynaTtenbHOe U BpaliaTeabHOE ABMKEHUE
14 aGCOJilIOTHO TBépaoropTngIa. MOMeHi cuisl. I1neqo bubmorexa [OK
. https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CJIOBHSI paBHOBECHS TBEPAOTO TeJa
Nmnynbc maTepranbHOM TOYKH, CUCTEMBI
15 MaTe}I;I/IaJ'IBHHXpTOIIeK. I/IMnym,é CUJIBI. 3aKOH bubmorexa [IOK
https://m.edsoo.ru/ff0c43d6
COXPaHCHUS UMITYJIbca. PEakTUBHOE IBHKEHHE
PaGora u momHOCTh critbl. Kunetnueckas
16 SHEPTHUs MaT;I)HanLHofzf touku. Teopema 00 bubmorexa IIOK
- https://m.edsoo.ru/ff0c4502
W3MCHCHNUY KHHETHYCCKOU YHEPTUHU
[TorenumansHas sueprus. [lorenuuanbHas
SHEPTHUs YIPYTo 1eHOPMUPOBAHHOH MPYKHHBEI. bubmmoreka [JOK
17
[TorennuanpHas SHEpPTrUs Tena BOIU3N https://m.edsoo.ru/ff0c461a
TMOBEPXHOCTH 3eMJIU
[ToTeHunanbHble U HEIOTEHIMABHBIE CHJIBL.
13 CBsi3b pabOTHI HETOTEHIMATLHBIX CHJI C bubmuoreka [JOK
M3MEHEHHEM MEXaHHMYECKOU YHEPTUU CHCTEMBI https://m.edsoo.ru/ff0c478c
Tel. 3aKOH COXPAaHEHHUS] MEXaHHYCCKOU YHEPTUU
Jlaboparopuas padota «lccienmoBanue CBSI3U
19 paboThI CUITBI C U3MEHEHHEM MEXaHHYECKON

SHEPTUH TeJla Ha IPUMEPE PACTIKEHUS
PE3MHOBOIO KIYTa»
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KOHTpOJ’IBHaH pa60Ta o TeMe «Knaemartuka.

bu6mmoreka [JOK

20 Jnnamuka. 3aKOHBI COXpaHEHUSI B MEXAHUKE) https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
21 KUHETUYECKON TEOpHH. BpoyH}(I)BCII)<OC JIBH>KEHUE. bubmotexa [IOK
https://m.edsoo.ru/ff0c4dc2
Huddysus
Xapaxkrep ABHKEHUS U B3aUMOJICHCTBUS YaCTHULL
22 BelecTBa. Mojienu CTpoeHus ra3oB, KUIKOCTEH 1
TBEPJBIX TEN
3 Macca monekyin. KonuuecTBo BemiecTsa.
[TocrosiHHas ABoraapo
24 TemnoBoe paBHOBecue. TemnepaTtypa u eé
u3mepenue. [lkana remnepatyp Llenbcus
75 Wneanpheiii raz B MKT. OcHOBHOE ypaBHEHHE bu6mmoreka [JOK
MKT https://m.edsoo.ru/ff0c4fde
AOcommoTHas TeMIepaTypa Kak Mepa cpeIHein
26 KUHETUYECKON 3Hepll3HI/Iy,ZI[)BI/I)I(eHI/IﬂpMOJ'II)eIf[y.]I. bubmorexa [IOK
. https://m.edsoo.ru/ff0c511e
YpaBuenue Menaeneesa-Knanerpona
27 3akoH JlampToHa. 'a30BEIC 3aKOHBI
Jlaboparopnas pabota «VccnenoBanue
28 3aBUCUMOCTH MEX1y ITapaMeTpaMH COCTOSTHUS
pa3peKEHHOTO razay
N3onpoueccel B naeanbHOM rase u ux bubnmnorexa [JOK
29
rpau4ecKoe MpeCTaBICHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHSIsS SHEpTrUs TEPMOIUHAMUYCCKON
CUCTEMBI U CIIOCOOBI €€ n3MeHeHus. KonmndaecTBo bubmuorexa [JOK
30
TEIUIOTHI U paboTa. BHyTpeHHss SHEprus https://m.edso0.1u/ff0c5952
0JIHOATOMHOTO MJI€aJIbHOTO Ta3a
31 Bunbr Temnonepenaun Eubmiorexa HOK
https://m.edsoo.ru/ff0c5c36
32 VY nenbHas TEMIIOEMKOCTH BetecTBa. KonmaecTBo bubmuoreka [{OK
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TEIUIOTHI IIPH TeIUIonepeaaye. AauadaTHbIH
poIiece

https://m.edsoo.ru/ff0c5¢36

33 IlepBblii 3aKOH TEPMOAMHAMUKH U €I0 bubmumorexa [IOK
MIPUMEHEHHE K M30MpoIeccaM https://m.edsoo.ru/ff0cSefc
34 HeobOpatumocTs niporieccoB B mpupoje. Bropoit bubmuorexa [JOK
3aKOH TEPMOJIMHAMHUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun aevicteus U KIIJ TernmoBoi MaluHbl
36 [Mukn Kapno u ero KIIJ{
37 DKOJOTHYECKHe MPOOIEeMbl TETNIOIHEPTETUKH
33 O6o0maromuii ypok «MosekynspHas pu3uka. bubmuoreka [{OK
OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
39 KonrponsHas padora no Teme «MomnekynspHas bubnuorexa [IOK
¢dbuzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3zoBanue u koHaeHcanus. Vcmapenue u bubmuorexa [JOK
KHUIICHUE https://m.edsoo.ru/ff0c63b6
41 AOComOTHAS U OTHOCHTETbHAS BIAKHOCTD bubnmnorexa [JOK
Bo3ayxa. HacwleHHsIil map https://m.edsoo.ru/ff0c64d8
2 o Ansorponus coorcrs spueranion. ubmorera LIOK
Kunkue kpuctamibl. COBpeMEHHbIE MaTEPHAIbI Bt s bonn a1
43 [InaBnenue u kpucTaum3anus. Y geiabHas bu6mmoreka [JOK
teruioTa masieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIJIOBOro OajiaHca
DrekTpu3alys Tei. DIeKTpUIeCKuH 3apsia. JBa bubnuorexa [JOK
45 BHJIA DJICKTPUUIECKHUX 3apsiI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHUKH, AUANEKTPUKHU U TTOTYHPOBOIHUKH. bubnmoreka [JOK
46 3aK0oH COXpaHEHHs MIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3aumopeunctBue 3apsnoB. 3akoH KyioHa. bubmmorexa [IOK

ToueuHbIN ICKTPHUCSCKUU 3aPsi/I

https://m.edsoo.ru/ff0c6ced
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Hanpspokennocts anextpuyeckoro noss. [punmnun

48 CYTIEPIIO3UIIMH DIICKTPHUYCCKUX TOJIeH. JInHIH bubmorexa LIOK
N https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
49 PaGota cuit 3eKTpoCTaTUYeCcKOro motsl. bubnunorexa [JOK
[Torennuman. Pa3HoCTh NOTEHIIMAJIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKYN 1 TUBIEKTPUKH B
50 BHI;KTpI(ECTaTquI([JKOM HT£16. JusnekTpudeckas bubmorexa [IOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 OnexTpoeMkocTh. KonaeHcarop
57 DNEeKTPOEMKOCTh TIJIOCKOTO KOHACHCATOPA. bubnmorexa [JOK
DHeprusi 3apssKeHHOT0 KOHJIGHCAaTopa https://m.edsoo.ru/ff0c72c0
53 Ha60paT?pHaﬂ pabota "I/I3Mepe'1'me 1
ANEKTPOEMKOCTH KOHACHCATOPA
[IpuHIMIT NENCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOTMPOBAILHOTO ariapara,
CTpYHHOTO IpUHTEpa. DIEKTPOCTATUIECKAs
3amuTa. 3a3eMIIeHHE IEKTPOnpudopoB
DIEKTPUYECKHIA TOK, YCIIOBHS €TI0
55 cymecTtBoBanus. [TocTosHHBIM TOK. Cuita TOKa.
Hanpsoxkenne. Conportuiienue. 3akoH Oma Juist
y4acTKa Lenu
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIaHHOE
COeMHEHHE MPOBOTHUKOB. JIJabopaTopHas paboTa bubnmorexa [JOK
56 0.5
«M3yveHne CMEIIaHHOTO COSMHEHUS https://m.edsoo.ru/ff0c7410
PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB MEKTPHUUECKOTO TOKA. 3aKOH bubmuoreka [IOK
[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma Al NOMHOH (3aMKHYTOM) Bubnmorexa [IOK
58 anexkTpudeckoi nenu. Koporkoe 3aMbikaHue. 0.5

Jlaboparopnast padora «M3mepenune 3AC

https://m.edsoo.ru/ff0c7ae0

29



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

HCTOYHHKA TOKa U €0 BHYTPCHHETO
COIIPOTUBJICHUA»

Pesepubiit ypok. KonTponbsHast padora o teme

bu6mmnoreka [JOK

59 OnekrpoauHamuka" / Beepoccutickas 1 https://m.edsoo. ru/F0C8C56
poBepoyHas pabora
60 O06o06maronuit ypok «IeKTpOUHAMUKAY / 1 bubnmoreka [JOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/ff0c88be
DneKTpOHHAasi TPOBOJIUMOCTh TBEPABIX METAIIIOB.
61 3aBHCUMOCTb CONPOTUBIICHUSI METAJIJIOB OT 1
temieparypbl. CBEpXIIPOBOIMMOCTh
62 DJEKTPUYECKUU TOK B Bakyyme. CBOUCTBA 1
AJICKTPOHHBIX ITYYKOB
[TorynpoBOTHUKH, UX TBEHHAs U TIPUMECHAas
63 HI;)(J)I;IO;DI/?ME))?TL Cl;onvcgggcp—en-nipexoza - 1 bubmorexa LHOK
) ' https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE PUOOPHI
o | Sicemmeemiionspemepsn e | e 10K
’ https://m.edsoo.ru/ff0c82ba
JIucconanus. JIeKTPOIU3
65 DJEKTPUUCCKUHU TOK B ra3ax. CaMOCTOSITeIbHBIN U 1 bubnmoreka [[OK
HECaMOCTOSITEIbHBIN pa3psit. Monuus. [lnazma https://m.edsoo.ru/ff0c84ae
§ | mpaknimecros npivencmme. Mpusuna rexsum 1 Bubmiorera LIOK
' https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
o | Koo pior o o Quemporn. | e 10K
) https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»
68 PezepBHblil ypok. O000maronuii ypok 1no reMam 1 bubnuorexa [IOK
10 xnacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoaunuyecTBO 4acoB

JJleKTpOHHbIE N (pPOBHIE

Ne ara
Tema YpPoOKa KOHTpOJILHbIe HpaKTI/I'{QCKI/Ie I[ oﬁpagonaTe,]'[],HHe
n/n Bcero H3y4YeHHst
padoThI padoThI pecypcsl
[TocTosiHHBIE MAaTHUTHI M UX B3aUMO/ICHCTBHUE.
1 MaruautHoe nosie. Bekto MarHHTH(f[ﬁ 1 bubmorexa [TOK
' p Mat https://m.edsoo0.ru/ff0c9778
WHAYKIUKA. JINHUY MarHUTHON MHITYKIIUU
MaruuTtHoe 1osie MPOBOAHHUKA C TOKOM. OTBIT
2 Opcrena B3aHMoz{£ﬁCTBHHe MIPOBOJIHUKOB C 1 bubmorexa [IOK
P : p https://m.edsoo.ru/ff0c98fe
TOKOM
JlabGopaTopHas paborta «/3yueHne MarHuTHOTO bubmuoreka [JOK
3 1 1
TOJISI KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS1 HA POBOJHUK C
tokoM. Cuna Amriepa. JlaboparopHas padota bubnuorexa [JOK
4 . 1 1
«MccnenoBanue AeMCTBUS MOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
€HCTBHE MarHUTHOTO TIOJISI HA JIBIKYIITYIOCS
5 ila sOKEHHYH0 yactuily. Cuna HoﬂeH ;, H1?21160Ta 1 bubmorexa [TOK
P Y 1y PEHIa. https://m.edsoo.ru/ff0c9df4
cuibl JlopeHna
DnekTpoMarauTHas HHAYKIHs. [ToTok BekTOpa
6 MarauTHON MHAyKumu. J1C nHayknuu. 3akoH 1
JJEKTPOMAarHUTHOM MHAyKInu Papanest
7 JlabopaTtopHas pabota «McciaenoBanue 1 1 bubnuorexa [JOK
SIBJICHUS DJICKTPOMArHUTHOW MHTYKIIHF) https://m.edsoo.ru/ff0cal 50
NHayKTUBHOCTD. SIBIEHNE CAaMOUMHAYKIIUU.
O/1C camouHyKIIMKU. DHEPTUS MarHUTHOTO bubnuorexa [JOK
8 1
TIOJISI KATYIIKU C TOKOM. DJICKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
roJie
9 TexHuyeckue yCTpoCTBA U UX PUMEHEHHUE: 1
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MTOCTOSIHHBIE MarHUTHI, JIEKTPOMArHUTHI,
3JE€KTPOJIBUTaTENb, YCKOPUTEHU JIEMEHTAPHBIX
YaCTHIl, THAYKIITMOHHAS TICYb

O6o0maromuii ypok « MarHuTHOE TOJIE.

bu6mmoreka [{OK

10 DJIEKTpOMArHuTHAsI MHYKIIHS https://m.edsoo.ru/ff0cab&2
KonTponbHas pabota no teme «MaruutHoe bubnmnorexa [JOK

11
noJie. JNeKTPOMarHuTHasE MHAYKLIHSD) https://m.edsoo.ru/ff0cad58
CB0OO/IHBIE MEXaHUYECKUE KOJIeOaHMsI.

12 I"apmoHnueckue koyiebanus. Y paBHEHHE bubmuoreka [JOK
rapMoHHuYecKHX Kosiebanuil. [IpeBpaieHue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlaboparopHas padota «lccrnenoanue

13 3aBHCHUMOCTH MEPHO/1a MAJIBIX KOJIeOaHMi
rpy3a Ha HUTHU OT JUIMHBI HUTU U MaccChl Tpy3a»

Konebatenbubid KOHTYp. CBOOOIHBIC
ANEKTPOMAarHUTHBIEC KOJeOaHus B UACaTbHOM
14 KOJIe6r£)1TeJILH0M KOHTYpe. AHanomﬂsI MEX1y bubmmorexa [IOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
KoJ1e0aHusIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHUS bubmumorexa [IOK
SHEPTHH B MJICAJILHOM K0JI€0aTeIbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBneHue o 3aTyxaroUMX KOIeOaHUIX.

16 BrIHyKIeHHBIE MEXaHUYECKUE KOJICOAHMS. Bbu6nmoreka [JOK
Pe3onanc. BeiHyKeHHBIE 3JIEKTPOMarHUTHBIC https://m.edsoo.ru/ff0cbb86
KoseOaHus
[Mepemennbn TOK. CHHYCOUAATBHBIT

1 NepEeMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO bubnnorexa [HOK

7 N
TOKa. AMIUTUTYTHOE U ACHCTBYIOIIEE 3HAUCHUE https://m.edsoo.ru/ff0cbd34
CHWJIBI TOKA U HANPSHKEHUS
18 Tpanrcdopmarop. [IponsBocTBo, nepenaya u
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noTpebieHUe SIEKTPUUECKON SHEPTUU

Y CTpolCTBO M MPAKTUYECKOE TPUMEHEHUE

bubmnoreka [IOK

19 ANEKTPUYECKOTO 3BOHKA, T€HEPATOpa
p » TEHEPATOP https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOTO TOKa, JIMHHUH JJICKTponepead
DKOJOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE
20 ANEeKTpo3Heprun. KynbTypa ncnosp30BaHus
JIEKTPOIHEPTUHU B TIOBCEAHEBHOM KH3HH
MexaHuueckre BOJIHBI, YCIOBUS
71 pacmpoctpanenus. [lepuoa. Ckopocts bubnnorexa [JOK
pacnpocTpaHeHus U JITHHA BOJHEI. https://m.edsoo.ru/ff0cca54
[ToniepevHbIe U MPOJIOJTBHBIC BOJHBI
2 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubnuorexa [JOK
Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJeKTPOMAarHUTHBIC BOJTHBI, UX CBOMCTBA H bubnmoreka [JOK
23
ckopocTb. [llkana 3;1eKTpoMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfel
24 [IpuHIMIIBI paTUOCBSI3U U TEICBUICHHUS.
PazBuTue cpeacts cBsa3u. Paguonokamms
bu6mmorexa [{OK
25 KonTponbnas pabota «Konebanus u BOTHBDY
P P https://m.edsoo.ru/ff0cc618
[IpsimonuHeitHOE pacrpocTpaHeHHE CBETa B
26 0 pHo OJIHOM cpe, I; T(I))‘-IGIHI{)Hﬁ MCTOYHUK bubmorexa [IOK
FIHOPOL PeIE. https://m.edsoo.ru/ff0cd350
cBeTta. JIyu cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnmoreka [JOK
27 .
[TocTpoeHne n300pakKECHUH B IJIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue creta. [lonHoe BHyTpeHHEE
28 OTp axxenue. [IpenenbHbIN yrom nz])nrl){oro bubmorexa HOK
p - pea y https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHHSI
JlabopaTtopHas paborta «M3mepenue bubnuorexa [JOK
29
TTOKAa3aTelsl MPEJIOMIICHHSI CTCKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoeHne n300pakeHUiA B JIMH3E. bubmuoreka [{OK
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®opmyJia TOHKOM JIMH3bL. Y BEJIMYEHUE JIUH3BI

https://m.edsoo.ru/ff0cddle

JlabopaTopHas pabota «VccienoBanmne

1 . .
3 CBOMCTB M300paKEHUH B JIMH3AX)»
Hucnepcus cBeta. CIOXHBIN cocTaB 6€10ro
32 ceera. [{Ber. JlabopaTopHas pabota
«Habnronenue nucnepcuu cBeTay
33 HNurepdepennus ceta. udpakmus ceera. bubmuoreka [JOK
JndpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepednocTs cBeTOBBIX BOJH. [lonapusanus bubnnorexa [JOK
cBeTa https://m.edsoo.ru/ff0cf02¢
35 OnTuyeckue MpuOOPHI U YCTPOMCTBA U
yCIIOBUS X O€30MacHOr0 MPUMEHEHUSI
['paHHIIBI MPUMEHUMOCTH KJIACCHYECKOH
36 MEX&HII/_III(I/I %OCT JIaThI CIICIMATIbHOU TEOPUU bubmorexa HOK
) Y H p https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTDh OJHOBPEMEHHOCTH. bubnuorexa [JOK
37
3amMeiJIeHHe BpEMEHHU U COKPAIIICHUE JUTMHBI https://m.edsoo.ru/ff0cfad2
DHEPrust U UMITYJIbC PEISTUBUCTCKOW YaCTHIIBI.
38 CBHEB Macchl ¢ ZHG FI:/IeH"H HMITYJIbCOM : bubmmorexa [IOK
p y ' https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
Konrponsnas padora «Ontrka. OCHOBbI bubnuorexa [IOK
39 o
CIICLIMAIbHON TEOPUH OTHOCUTEIIbHOCTHY https://m.edsoo.ru/ff0cf6 0
40 ®oronsl. opmyina [Inanka. Dueprus u bubnnorexa [JOK
UMITyIIbC GOTOHA https://m.edsoo.ru/ff0cfel6
41 OTkpeiTHE U UccnenoBanue Gotorddexra. bubnuoreka [IOK
Ompitel A. I'. CtoneroBa https://m.edsoo.ru/ff0cffc4
3axo otod(dexra. YpaBHEeHUE
ROHET (13 Todexta. Ypasuenn bubmmorexa [JOK
42 OunmrenHa s pororddexra. «KpacHas

rpanunay goroaddexra

https://m.edsoo.ru/ff0d015¢
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JaBnerue cBera. OnwiTel [1. H. JIeOGenena.

bu6nmnoreka [JOK

43 -
XUMHYECKOE JEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHHYeCcKue yCTPOMCTBA U IPAKTUIECKOE

44 npuMeHeHue: (HOToINeMeHT, (OTOAATUUK,
COJIHEUHas OaTapesi, CBETOIUO/

45 Pemenue 3agad mo reMe «9JI1€MEHTBI bu6mmoreka [JOK
KBAHTOBOM OIITHUKU» https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITe P a

46 HOOI[;CCGSIH(I)/IIO (X-(‘)Ia(fl(")l/l gnaHeTa ‘13{355 ﬁgpjelnb bubmiorexa LOK

P 1. P a https://m.edsoo.ru/ff0d091a
aroma
bu6mmoreka [JOK
47 IToctymnater bopa
y P https://m.edsoo.ru/ff0dOafa
n
48 n: Hg;()e HZI ZTIZESZHSH;G(?ZG q)gTB?{};O;I:prH Ha Bubmorexa OK
P UH A yp p https://m.edsoo.ru/ff0dOafa
Apyroii. Buasl ciekTpos
BomHoBBIE CBOMCTBA YacTHL[. BOJIHBI
49 BOOH'J(I);I Igoclf CCK JIST HCO BiJIHgBOI/IV Heaan Bubmorexa OK
P - ROPITYCKYJIAP Y ‘ https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE ¥ BBIHYXK/JICHHOE M3JTyUYCHHE
OTKpEITHE PaguOaKTUBHOCTU. OIBITHI
50 Pesé) do Erilo OTIpEICTICHUIO COCTaBa bubmorexa [IOK
POOPA peal https://m.edsoo.rw/f0d0fd2
PaJMOAKTUBHOTO U3TYUCHUS
CsoucTtBa anb(da-, beTa-, raMmMa-u3IydeHuUsI.

51 Brnusinue painoakTUBHOCTH Ha KUBbIE
OpraHU3MBbI
OTKpBITHE IPOTOHA U HEUTPOHA. I30TOMEI.

52 Anbg)a acng Onexr OHHII)JII/I“I/I MO3UTPOHHBIA bubmmorexa [TOK

p A P p https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-uznydeHue
DHeprus CBsI3M HYKJIOHOB B aape. SnepHble
P e APE. 7IIEp bubnuorexa [JOK
53 peakuu. Snepusid peakrop. [Ipodaemsr,

HNCPCICKTHUBEI, 9KOJIOTHYCCKHUC ACIICKThI

https://m.edsoo.ru/ff0d1356
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SIICPHOM DHEPTETUKHU

54

OnemeHTapHble YacTULIbl. OTKpBITHE
03UTpOoHa. MeTobl HaOM0IeH s U
pEerucTpanyy dJIeMEeHTapHbIX YacTull. Kpyrisii
cron «DyHIaMEeHTATbHBIC B3aUMOJICUCTBHSI.
EnunHcTBO (hM3MUECKOU KapTHHBI MHPay

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Dranbl pazButus actpoHomud. [Ipukimannoe u
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMMUH.
Bun 3Be3nnoro nebda. Co3Besnus, sipKue
3BE3/bI, INIAHETHI, UX BUIUMOE IBUKEHUE.
ConHeyHas cucTeMa

56

Coumnnie. CosiHe4Hasi akTHBHOCTb. MICTOUHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3/1bI, ©X OCHOBHBIC XapaKTEPUCTUKH.
3BE3/1bI NIABHOH OCJICIOBATEIIHBHOCTH.
Buytpennee ctpoenue 38€31. CoOBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBosrrorni COJTHIA U 3BE3]

58

Mueunsid [1yTh — Hama ["anakTuka.
[Tonoxenue n aeuxenue Conxua B ["anakTuke.
lManakTuku. YepHble AbIPHI B sIpax rajJakTUK

59

Bcenennas. Pa30Oeranue ranaktuk. Teopus
Bonpmoro B3peiBa. PenukroBoe n3inydeHue.
MeraranakTuka

60

Hepemuiennsie mpo6iieMbl aCTPOHOMUU

61

KoHntposbHas paboTa «JIeMEHThl aCTPOHOMUH
U acTpoPU3UKM»

62

O6o06maromuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B DIKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIMMAILHON M STHUECKOM
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cdepax AesaTeIbHOCTH YeJIOBeKa

63

O6o0matromuii ypok. Pons u mecto ¢pusznku u
aCTPOHOMHUU B COBPEMEHHOU Hay4YHOU KapTHHE
MHUpa

64

O6o0matomuii ypok. Pons ¢puzndeckoit
TeOpHH B (OPMHUPOBAHUU MPEACTABICHUN O
(bu3nvecKoil KapTHHE MUPa

65

O6o06maromuii ypok. Mecro pusudeckoit
KapTHHBI MUpa B 00IIIEM PsTy COBPEMEHHBIX
€CTCCTBCHHO-HAYYHBIX HpCILCTaBHeHI/If/'I (0]
pUpoJIe

66

PesepBHbIil ypok. MarauTHoOeE 1moJie.
DneKTpoMaroHuTHasi UHAYKIUS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHeIHaIbHOM TeOpUH OTHOCUTENIbHOCTH

68

Pesepnbiii ypok. KBanroBas ¢pusuka.
DeMeHThl aCTPOHOMHUU M aCTPOPHU3IUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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MPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

10 KJIACC

OBPA3OBATEJIbHOI ITPOT'PAMMBI

Kon
NpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/ibHOI MPOrpPaMMbI CpPeIHEro o001ero 06pa3oBaHusA

10.1

JleMOHCTpHpOBATh Ha MPUMEpax pojb U MeCTO U3k B GopMUPOBAHUH
COBPEMEHHOM HAay4YHOW KapTUHbI MHpAa, B pPa3BUTHM COBPEMEHHOM
TEXHUKH U TEXHOJIOTHi, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH

10.2

VY4uThIBaTh T'PAaHULBl NMPUMEHEHUS H3YYEHHBIX (DU3MYECKMX MOAEIei:
MaTepuajlbHas TOYKA, WHEpLUUAIbHAs CHCTEMAa OTCUYETa, aOCOJIIOTHO
TBEPAOE TEJNO, WACAIBHBIN Ta3; MOJEIN CTPOCHMS Ia30B, >KHIKOCTEH U
TBEPIABIX TEJ, TOYEYHBIM JJIEKTPUUECKUM 3aps] — IpPHU pELICHUU
¢$u3nyeckux 3a1aq

10.3

Pacno3naBate ¢usuueckue sBICHUS (MPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETHYECKOH TeOopuu
CTPOGHHS  BELIECTBAa M  JJEKTPOJAUHAMHKHU:  pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOIHOE TaJIeHUE Ted,
JBUKEHHUE 0 OKPYXHOCTH, MHEPLHUs, B3auMoeiicTBue tei; auddysus,
OpOYHOBCKOE JBIJKEHHE, CTPOCHHE SJKUIKOCTEH U TBEPIABIX TelI,
W3MEHEeHHEe o0bEéMa Tel NpH HarpeBaHUM (OXJIXKIACHUHU), TEIJIOBOE
paBHOBecHe, HCIapeHue, KOHACHCAlWs, IUIaBJICHHE, KPUCTAJUIM3AIlMs,
KHUIIEHUE, BJIA)KHOCTh BO3[yXa, MOBBIIICHWE IaBJICHUS Ta3a IpH €ro
HarpeBaHuM B 3aKPBITOM COCYJE, CBSI3b MEXy MapaMeTpaMU COCTOSHUSA
ra3a B U30MpOIeCccax; dJIEKTpU3aIus Tel, B3aUMOJCHCTBUE 3apsI0B

10.4

OnuceIBaTh MEXaHHUYCCKOEC JABHIKCHUCE, HCIIOJIb3YyA @Hanecxne
BCJIMYUHBI: KOOpJAWHAaTAa, IYyTb, MNCPEMCHICHUC, CKOPOCTb, YCKOPCHHC,
macca Téiia, cuijia, UMIyJbC TCJIa, KHHECTUUCCKAs SHEPIrud, IOTCHIAJIbHAA
OHEpIrus, MCXaHUYCCKaA pa60Ta, MCXaHHUYCCKasd MOMIIHOCTb, IIPpU
OIMMMCAaHUHN IIPAaBHUJIBHO TPAKTOBATbH (1)I/I3I/I‘ICCKHﬁ CMBICJI HCIIOJIB3YEMBIX
BCJIIMYMH, UX 0003HaYEHUS u CAUHUIIBI, HaxXoaAuThb (bOpMyJ'ILI,
CBA3LIBAIOIIMEC TAHHYIO (bHSI/ILIeCKYIO BCJIIMYHMHY C APYTUMH BEINYNHAMU

10.5

OnuceiBaTh M3YUYEHHBIC TEIJIOBBIE CBOMCTBA TENI M TEIUIOBBIC SIBJICHUS,
UCIONB3ysl (U3MYECKHE BEIWYMHBI: JIaBIIGHHE Ta3a, TeMIeparypa,
CpedHsis KUHETUYECKas HHEPrusi XaOTHUYECKOTO JBIDKCHHUS MOJICKYII,
CpeAHEKBaJgpaTUYHAsl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTPEHHSISI DHEPTHsi, padoTa raza, Ko3(QQUIIMEHT MOJEe3HOTO JEHUCTBUS
TEIUIOBOTO  JIBUTATeNsl; NpPU  ONHWCAHUUM TPaBUIBHO TPaKTOBAaTh
(bU3NYeCKU CMBICI UCIIONB3YEMBIX BEIWYUH, HUX OOO3HAYCHUS U
€AVHUIIBI, HAXOMUTh (OPMYJIBI, CBA3BIBAIONIUE AAHHYIO (DU3UYECKYIO
BEJIMYMHY C IPYTUMU BEJIUUYUHAM

10.6

OnuceiBaTh  W3Y4YEHHbIE DJIEKTPUYECKHE CBOWCTBAa BeUIeCTBA U
JIEKTPUUYECKUE SBJICHHUS (IIPOLECCHI), UCIONb3Ys (PU3NUECKHE BEIIMYHUHBI:
JNEKTPUYECKUN 3aps], JJIEKTPUYECKOE II0JIe, HANPsSHKEHHOCTh IO,
MOTEHLIMAJ, PAa3HOCTb IOTEHLUHUAIOB; IPU ONMCAHMHM IPABHIBHO
TPaKTOBaTh  (DUBWYECKHI  CMBICI  HCIOJB3YEMBIX  BEJIWYHMH, HX
0003HaYEHMs M €IMHUIIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLINE JIAHHYIO
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(1)I/I3I/I‘-ICCKYIO BCJIMYMHY C APYTUMU BCINYUHAMU

10.7

aHaM3UpPOBaTh  (U3NYECKUE TPOLECCHl W  SIBICHUS, HCIONb3Ys
¢u3nyeckre 3aKOHbI M NMPUHLMUIBI 3aKOH BCEMUpPHOTO Tarorenus, I, II n
III 3akoHBI HBIOTOHA, 3aKOH COXpaHEHHsI MEXAHUYECKOM IHEPrUH, 3aKOH
COXPAaHEHHs MMILyJbCa, NPHHLUI CYNEPHO3ULHN CWJI, HPHUHLIMII
paBHOIIpaBUs  MHEPLUHMAIBHBIX  CHUCTEM  OTCUETa;  MOJEKYJISAPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMS BEIIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpPEIHEM KHHETUYECKOM OJHEPIHHM TEIUIOBOTO JBUKEHUS MOJEKYI C
aOCOJIIOTHOM TemIepaTypoil, NepBbld 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHUs dJIEKTPUYECKOr0 3apsaa, 3akoH KysoHa; pu 3ToM pa3inudarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIPAXKEHUE U
yca0BHs (TpaHullbl, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE TPUHIUIBI JCHCTBUS MAIIWH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyarh yCIOBUS HMX 0€30MacHOro
WCII0JIb30BaHUS B IOBCETHEBHOM JKU3HU

10.9

BBIIONMHATE KCIIEPUMEHTHI 10 HCCIEIOBAaHUIO (PU3UYECKUX SIBICHUU H
MPOIIECCOB C HWCITOJIb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHHH; TPH
3ToM (QopmynupoBath mnpobiemy (3amady) W THUNOTE3Y Y4eOHOTro
IKCIEpPUMEHTa, COOMPATh YCTAaHOBKY W3 MPEIJIOKESHHOTO 000PYIOBaHUS,
MIPOBOAMTH OMBIT U JOPMYITUPOBATEH BHIBOIBI

10.10

Ocy1iecTBIATh MpsIMbIE M KOCBEHHBIE M3MEPEHUs (PU3NUYECKUX BEJINYMH;
IIPU 3TOM BbIOMpATh ONTHUMAJIbHBIM CIIOCOO M3MEpPEHHUs M HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH MOTPEIHOCTEN U3MEPEHUM

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXAY (U3NYECKMMU BEIMYMHAMU C
HCIIOJIB30BAHUEM INPSIMBIX M3MEPEHUM; IpPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (PMKCHpPOBATh pEe3yJbTaThl IOJIYYEHHOW 3aBUCHUMOCTH
(GU3NYEeCKUX BEIMYMH B BUJIE TAaOMUI] M TpaduKOB, AeiaTh BHIBOJBI IO
pe3yapTaTaM UCCIIEI0BAHNS

10.12

Coburoath paBmiia 6€30MaCHOTO TPY/Ia MPH MPOBEACHUH UCCIICIOBAHUIM
B paMKax Y4eOHOro OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEAOBATEIbCKON |
MPOEKTHOU JESATEIbHOCTH C MCIOJIb30BAHHEM H3MEPUTEIIBHBIX YCTPOUCTB
1 J1abOpaTOPHOTO 00OPYIOBAHHUS

10.13

Pemate pacuéTHple 3amaud C SBHO 3aJaHHOM (PM3NYECKOH MOJENbIO,
UCNONb3ysd (U3MUECKHEe 3aKOHbl W NPUHLUIBI, HAa OCHOBE aHaIM3a
YCIIOBUSA 3aJlaud BbIOUPATh (HPU3UYECKYIO MOJIENb, BBIIEIATh (pu3nyeckue
BEIMYMHBI M (QOpPMYJbl, HEOOXOAMMBIE Uil €€ pEeLIeHUs, IPOBOJUTH
pacuéThl U OLIEHUBATh PEAJIHHOCTH MOJYYEHHOTO 3HAYCHHS (PU3NYECKOMN
BEJIMYMHBI

10.14

Pemate KA4ECTBEHHBIC 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HENIPOTUBOPEUYUBYIO LIENOYKY PACCYXKICHUN C OINOPOM HAa H3Y4YEHHBIC
3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Wcnonp3oBaTh  HpH  pelIeHHH  y4yeOHBIX  3a7ad  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJIOTUM AN  TIOUCKA, CTPYKTYpUPOBaHMUS,
WHTEPIpETallud W TPEACTaBIeHUsT Y4eOHOW W HAyYHO-TIOMYJISIPHOM
uHpOpMAaLMY, TOJyYeHHOH W3 pa3iMYHBIX HCTOYHHMKOB; KPUTHUYECKH
aHAJIM3MPOBATh MOITYYaeMyt0 HH(OPMALIHIO

10.16

[TpuBoaMTE TpHUMEpPHI BKJIAJa POCCHUCKUX M 3apyOekHBIX YUEHBIX-
(GU3MKOB B pPa3BUTHE HAyKd, OOBICHEHHE TPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TCOPCTUYCCKHUEC 3HAHMA 110 (bI/ISI/IKe B HOBCCZ[HGBHOP'I KH3HHU
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st obecrieueHus: 0e30MacHOCTH TpU  OOpalieHHuH ¢ TpudopamMu |
TEXHUYECKHMH yCTPOMCTBAMH, Ul COXPAHEHUS 30POBBS U COOIOJICHUS
HOPM 3KOJIOTHYECKOTO OBE/ICHHSI B OKPYXKAIOLIEH cpenie

10.18

Pa6OTaTB B Tpynnec C BBINOJHCHUECM PAa3JIAMYHBIX COIHAJIbHBIX poneﬁ,
MJIAHUPOBATH PAOOTY T'PYIIIBI, PAIIMOHAIIBHO PaCTIPEeiaTh 00sI3aHHOCTH
" IJIaHUPOBATH ACATCIBbHOCTb B HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OIICHWBAaTh BKJaJ KaXJIOr0 M3 YYaCTHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMOi MpoOIeMbl

11 KJIACC

Kon
NpoBePsIEeMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeILHOI MPOrpamMMbl CpeIHero 001ero 00pa3oBaHus

11.1

JleMOHCTpHUpOBATh Ha MPUMEpaxX Pojb U MeCTO PU3UKH B (HOPMUPOBAHUHI
COBPEMEHHOM HAy4YHOW KapTUHbI MHpPA, B PA3BUTUH COBPEMEHHOM
TEXHUKH M TEXHOJIOTMHA, B NPAKTHYECKOW JIESITEIBbHOCTH JIIOJIEH,
LIEJIOCTHOCTh U €IMHCTBO (DM3UYECCKON KapTHHBI MHPA

11.2

Y4YUTHIBaTh TPAHMIIBI MPUMEHEHHUS H3YUYEHHBIX (PU3UUECKHX MOJIENECH:
TOYEYHBIN AJIEKTPUYECKUN 3apsii, AIE€pHAas MOJEIb aToOMa, HYKJIOHHas
MOJIeTIb ATOMHOTO siJIpa MPU pelieHNH (PU3NIECKUX 3a1au

11.3

PacnioznaBate (usnyeckue sBieHHS (MPOIECCH) M OOBACHATH WX Ha
OCHOBE 3aKOHOB 3JIEKTPOJUHAMHUKHN U KBAHTOBOW (DH3UKHU: dTEKTPHUCCKAS
MIPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE JICHCTBHS
TOKa, B3aUMOJCWCTBHE MArHUTOB, DJJCKTPOMArHUTHAsS  WHIYKITHS,
JCHCTBUE MArHUTHOTO IOJIi Ha IMPOBOJHUK C TOKOM M JBIDKYIIUICS
3apsil, DJCKTPOMArHUTHBIC KOJEOAHWS W BOJIHBI, TNPSIMOJIMHEHHOE
pacrnpocTpaHeHHE CBETa, OTPaXKCHHE, IMpEIOMIICHHE, HHTepdepeHIus,
TUQPPAKITUS ¥ TIOJSPU3AIHS CBETA, JUCTIEPCHUS CBETA, POTOIIEKTPUICCKHIA
abdext  (poronddexT), cBeTOBOE  MaBleHHWE,  BO3HUKHOBCHHE
JMHEWYaTOro CHEeKTpa aTOMa BOAOPOJAA, €CTECTBEHHAs W MCKYCCTBEHHAs
paIMOAKTUBHOCTD

114

OnuceiBaTh U3y4YEHHbIE CBOMCTBA BEIIECTBA (3JEKTPUUECKHUE, MAaTHUTHBIE,
ONTUYECKUE, DIIEKTPUYECKYI0 TPOBOJUMOCTh Pa3UYHBIX Cpel) H
AJICKTPOMArHUTHBIE SBJICHHUS (TIPOIECCHI), HCMONB3YsSd (PU3HUECKHE
BEITMYMHBI:  DJIGKTPUYECKUU  3apsii, CHJIa TOKa, JJIEKTPUYECKOE
HaNpsDKEHUE, 3JIEKTPUYECKOE COMPOTHBIICHHE, PAa3HOCTh MOTEHIMAJIOB,
D/IC, pabora TOKa, MHAYKIHUS MArHUTHOTO IOJsI, CHiIa AMIiepa, cuiia
JlopeHlla, HWHAYKTUBHOCTb KAaTYIIKH, OJHEPIrHUsl JJIEKTPUYECKOTO H
MarHiuTHOTO TMOJIeH, TEepUoJ M YacToTa KoJeOaHuii B KoJIeOaTeITbHOM
KOHType, 3apsii M cuja ToKa B  IPOLECCe TapMOHHUYECKUX
ANEKTPOMATrHUTHBIX KoJieOaHMH, (DOKyCHOE pacCTOSHHUE M ONTHYECKas
CWJIa JIUH3bI; IPU OMKCAHUM NPAaBUIBHO TPAKTOBATh (PU3MUECKHUM CMBICI
UCIIONIb3YEMBIX BEIMYMH, HMX OOO3HAYCHHUS W EJAWHHUIIBI; YKa3bIBaTh
(OpMyJIBI, CBSI3BIBAIONIUE JAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTHMH
BEITUYUHAMU

11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC ABJICHHUA W HNPOLCCCHI, UCIIOJIb3YA
(1)I/ISI/I'~IGCKI/IG BCIIMYUHEBI: CKOPOCTH OJJICKTPOMAriMTHBIX BOJIH, JIMHA
BOJIHBI M 4YaCTOTa CBE€TA, OHCPIUAd MW HMIIYJbC d)OTOHa, nepruoag
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moJiypacmaja, HepIrus CBA3M aTOMHBIX siIep; MPU OMHCAHUU TPAaBUILHO
TPaKTOBaTh (U3UYECKUHA  CMBICT  HCIONB3YEMBIX  BEIMYHH, HX
0003HAYCHHUS U CIUHMIIBI; YKAa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO
(bU3NYECKyI0 BEJIMUYUHY C JAPYTMMHU BEIHYMHAMHM, BBIYUCIIATH 3HAYCHHE
(U3UYECKON BEIIMYUHBI

11.6

AHanmu3upoBaTh  (U3MUECKHE TPOLECCHl U SIBICHUS, HCHOJb3YS
¢buznueckue  3aKOHBI W NpUHIMNBL  3akoH  Oma,  3aKOHBI
MOCJIEZI0BATEIBHOIO U MapalieIbHOIO COEAUHEHUS MPOBOJHUKOB, 3aKOH
Jlxoyns — JleHma, 3aKkOH 5SJIGKTPOMarHUTHOM MHIYKLIHMH, 3aKOH
MPSIMOJIMHEMHOIO PACIIPOCTPAaHEHMsI CBETA, 3aKOHBbl OTPAKEHUS CBETa,
3aKOHBI IPEJIOMJICHUS CBETa, ypaBHeHHe DHHIITeNHHa i GoTodddexTa,
3aKOH COXpaHEHMsI SHEPrUH, 3aKOH COXPAaHEHUsS HMIIYJIbCa, 3aKOH
COXpaHEHUsl JIIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHEHHS MacCOBOIO
4ucla, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOIO paclaja; MpU ITOM
pasznuyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKOoe
BBIPQXXCHHE U yCIOBUS (TPaHMILIBI, 00JACTH) IPUMEHUMOCTH

11.7

OHpC,Z[GJISITB HampaBJICHUC BCKTOpa HWHAYKIIMA MArHuTHOTO  IIOJIA
MPOBOJHHUKA C TOKOM, CHJIbI AMriepa v cuibl JIopeHna

11.8

CtpouTh M ONMHUCHIBATh M300paKeHUE, CO3AABAEMOE TUIOCKHM 3EpPKajioM,
TOHKOW JINH301

11.9

BBINONHATE 3KCIEPUMEHTHI MO MCCIEIOBAHUIO (DPU3MUYECKUX SIBICHUH U
MIPOIIECCOB C MCIOJIB30BAHUEM TPSMBIX U KOCBEHHBIX HM3MEPEHHH; IPH
3ToM (GOopMyIHpoBaTh MpobieMy (3ahady) W TUIOTE3y Y4yeOHOro
IKCIIEPUMEHTA, COOMpPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYAOBaHUS,
IPOBOANTH OTBIT U (POPMYITHPOBATH BHIBOIBI

11.10

Ocy1iecTBIATh MpsIMbIE M KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEJINYMH;
P 3TOM BbIOMpATh ONTHUMAJIbHBIM CIIOCOO M3MEpPEHHUs M HCIIOJIb30BaTh
U3BECTHBIE METOBI OLICHKH ITOTPEIIHOCTEN H3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIH30BAHHEM
NpSMBIX ~ WU3MEpPEHUil; IMpU 3ITOM  KOHCTPYHpPOBaTb  YCTAaHOBKY,
¢bukcupoBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH  (PU3NYECKUX
BEJIMYUH B BUJE TAaOMUIl U TpauKOB, AETaTh BBIBOJBI IO PE3yJbTaTaM
HCCIeq0BaHuUs

11.12

CoOmromaTe  mpaBmwia  0€30MacHOTO  TpyAa TNpH  TPOBEACHHUH
UCCIIeIOBAaHUH B  paMKax ydeOHOro DJKCIepuMeHTa, ydeOHo-
UCCIICIOBATENBCKON M TPOEKTHOW JAESTEIbHOCTH C HCIOJb30BaAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a0OPATOPHOTO 000PYNOBAHUS

11.13

Pematp pacuérHble 3amaun ¢ SBHO 3a/JlaHHON (PU3MYECKOW MOJIENbIO,
WCTIONB3Ysl (PU3MUECKUE 3aKOHBI W TPUHIMIBI, HAa OCHOBE aHaIM3a
YCIIOBUS 33aJla4¥l BBIOMPATh (PU3UUECKYIO MOJENb, BBIACIATh (PU3HUECKHe
BEIMYUHBI U (OpMyIbI, HEOOXOAMMBIE i €€ pEIICHUs, TPOBOIUTH
pacuéThl U OLIEHUBATH PEATLHOCTH IMOJNYYEHHOTO 3HA4YCHUs (HU3HUECKOM
BEJTMYMHBI

11.14

Pemars KayeCTBEHHbIE 3aJ1auu: BBICTpanuBaTh JIOTHYECKH
HEMPOTHBOPEUMBYIO IIETIOUKY pACCYXJIEHHH C OMOpOH Ha H3y4YeHHbIE
3aKOHbI, 3aKOHOMEPHOCTHU U (PU3NUECKUE SBJICHUS

11.15

Hcnonp3oBaTh  Hpu  pemIeHMH  ydyeOHBIX  337ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOTHMH i1 TOHWCKa, CTPYKTYpPHUpPOBaHUS,
WHTEpHpETallud W TPEACTaBIeHHUsT Y4eOHOW W HAyYHO-TIOMYJISPHOM
uH(pOpMallMK, TOJYYEHHOW W3 pa3IMYHbIX HCTOYHUKOB; KPUTHUYECKH
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aHAJIM3UPOBATh OJYYaeMy0 HH()OpPMALUIO

11.16

OOBSICHSTh TPUHIUIBI JIEHCTBUS MAIIMH, NPHOOPOB U TEXHUYCCKUX
YCTPOWCTB;, pa3inyaTh YCJIOBHS HMX OE30MacCHOT0 HCIIOJIb30BaHMS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTE TpHUMEpPHl BKJIaJa POCCHUCKHUX M 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOLIETO
MHpA, B PA3BUTUE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp3oBaTh TCOPCTUUCCKHUC 3HAHUA 110 (1)I/I3I/IKC B HOBCCHHCBHOﬁ KHU3HHU
s oOecrieyeHus Oe€30MacHOCTH Npu oOpallleHuu ¢ npubopamu U
TCXHHUYCCKHUMH YCTpOﬁCTBaMH, AJId COXpPAaHCHUA 300POBbA U CO6J’IIOI[€HI/I$I
HOPM PKOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOLIEeH cpeie

11.19

PabOorats B T'pynmne ¢ BBIIIOJTHCHUCM PA3JIMYHBIX COOHAJIBHBIX poneﬁ,
IUTAHUPOBATh PA0OTy TPYIIIBI, PAIIMOHAILHO PacpEeAesTh 00S3aHHOCTH U
IJIAHUPOBATEL JACATCIIBHOCTE B HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO
OLICHMBATh BKJIAJ KaXJOro W3 YYaCTHUKOB TpPyNIbl B pELICHUE
paccMaTpruBaeMOi MpoOIEMBbI
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KITACC
K Kon
oA npoBepsaeMoro IIpoBepsieMble 3J1eMeHTBI cOAepPKAHUS
paziena JJIECMCHTA
OU3MKA U METOJbI HAYYHOI'O [TO3HAHUA
®uszuka — Hayka O npupone. HayuHble MeToAbl IO3HAHHUA
1.1 OKpy:aromiero mupa. Ponb skcrepuMeHTa U TEOpHM B IpoLEcce
TTO3HAHMS MTPUPOJIBL. IKCIIEPUMEHT B (PU3UKE
1 MopnenupoBanne (GU3MUYECKUX SBICHUH U mporeccoB. Haydnbie
runore3bl.  Du3nueckue  3aKOHbl W TEOpUU. [ 'paHuUIbI
1.2 NPUMEHUMOCTH (DU3NYECKUX 3aKOHOB. [IpHHIMII COOTBETCTBUSI.
Pone u mecto ¢u3uku B HOpMHUpPOBaHUM COBPEMEHHON HAay4qyHOH
KapTUHBI MUPA, B IPAKTUYECKON JIEATEIIbHOCTH JIIOACH
2 MEXAHUKA
##HHPart#HHKUHEMATUKA
211 Mexanuueckoe nABMKEeHHE. (OTHOCUTENBHOCTh MEXaHHUYECKOTO
o nemwkeHus. Cucrema otcuéra. TpaekTopus
[lepememenne, CcKOpocTh (CpemHsii CKOPOCTh, MTHOBEHHAS
212 CKOPOCThb) U YCKOpPEHHE MaTepHaJbHOW TOUYKH, UX MPOEKIMHU Ha
o ocH cucTeMbl KoopAuHAT. ClI0)KEHUE NMEepPEMELICHUH U CIIOXKEHHE
cKopocTel
PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJMHEWHOE IBUXKECHUE.
2.1.3 I'padmkn 3aBHCHMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHUS, IyTH H
NepeMeIIeHNs] MaTepHaIbHOM TOUYKH OT BPEMEHHU
2.14 CBo0OoHOE TaieHue. Y CKOpeHHe CBOOOIHOTO TaIeHUs
2.1 Kpusonuneiinoe IBHKEHUE. PaBHOoMepHOE IBUKEHUE
215 MaTepUaNbHOM TOYKHM 110 OKpPY)XHOCTH. YTIJIOBas CKOpPOCTb,
o nuHerHas ckopocTh. Ilepuon m yvacrota. LleHTpocTpemurensHoe
YCKOPEHHE
216 TexHuueckrue yCTpOMCTBA: CIUJIOMETP, JABHIXKEHHUE CHAapsIoB,
LIEMHbIE ¥ PEMEHHBIE Mepeaadn
IIpakTnueckne paboTel. 3MepeHne MTHOBEHHOH CKOPOCTH.
HccnenoBanne COOTHOLIEHUST MEXAY IyTSIMH, MPONHACHHBIMU
217 TEJIOM 3a MOCJIEJOBATENbHBIE PaBHbIE MPOMEKYTKA BPEMEHU IPHU
o PaBHOYCKOPEHHOM JIBHKEHHWU C HAYaJIbHOW CKOPOCTHIO, PaBHOM
Hynt0. HM3ydyeHue [BWXKEHUs IIapuKa B BA3KOW KUAKOCTH.
W3ydeHnne ABMKEHUS Tela, OpPOIIEHHOTO TOPH30HTAIBHO
#H##Par##H# IMTHAMUKA
2191 ITpuniun otHocurenbHOCcTH I'ammiies. llepssiii 3akoH HeroToHa.
o HNuepumaibHble CUCTEMBI OTCUETA
2.2.2 Macca tea. Cuna. [TpHHIUIT CYTIEPITO3UITAHN CHIT
Bropoit 3akon HsloToHa [ MaTepuaibHOM  TOYKH B
2.2.3 uHepiuaabHoi cucreme orcuéra (MCO). Tperuii 3akoH HeroToHa
2.2 JUTS MATEPHUATBHBIX TOYEK
294 3akoH BcemupHOoro TaroreHus. Cmma Tsokectn.  Ilepas
- KOCMHYECKasi CKOpocTh. Bec Tena
2.2.5 Cuua ynpyroctu. 3akoH ['yka
Cuna tpenusa. Cyxoe TpeHue. Cuiia TpeHHUs! CKOJBKEHHUS M CHIIa
2.2.6 Tperus mokos. Koaddumuent tperns. Cuiia COMPOTUBICHUS TTPH

JABHMKCHHUU TCJIA B XKMIKOCTH WJIN Ira3C
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ITocTynatenpHOe ¥ BpamlaTelbHOE  JIBIDKCHHE  aOCOJIIOTHO

2.2.7 R
TBEPJIOTO Tea
228 MOMEHT CHJIBI OTHOCHTENBHO OCH  BpALLCHHU. [lne4o cumel.
YcaoBus paBHoBecus TBEpaoro tena B UCO
229 TexHuueckue YCTpOWCTBA: MO IIIUITHUAKH, JIBUKCHUIC
MCKYCCTBEHHBIX CITYTHHKOB
[IpakTrueckue pabotel. M3yueHwe paBKeHHS Opycka IO
HAKJIOHHOW TIJIOCKOCTH TOJA JEHCTBHEM HECKOIBKHUX CHIL.
2210 HccnenoBanne 3aBHCHMOCTH CHII YNPYTOCTH, BOSHHMKAIOUINX B
nehopMUpyeMON TPYKUHE U PE3WHOBOM 00paslle, OT BEITUYUHBI
nux pedopmanuu. MccmenoBanue ycloBHil paBHOBECHS TBEPIOTO
TeJla, IMEIOIIETr0 OCh BpaIlleHHUs
###HPar#t#H#3AKOHBI COXPAHEHU S B MEXAHUKE
231 Nmnynsc mMaTtepuambHOW TOYKH, CHCTEMBl MaTEpHaJbHBIX TOUYEK.
HMnysibC CHIIBI M M3MCHEHHUE UMITYJIbCA Tella
2.3.2 3akoH coxpanenus ummyibsca B MCO. PeakTuBHOE nBHKEHUE
2.3.3 Pabora cuitbl
234 MOIIHOCTD CHITBI
235 KI/IHGTH‘ICCKail SHEprus MaTrepuanbHOM Touku. Teopema o
KHHETUYECKOH SHEPTrUu
[Morenumanpnas d3Heprus. [loTeHIuaNbHAs SHEPrUS  yIPYro
23 2.3.6 nedopMUpoBaHHON TpyXuHBL. lloTeHIWanbHas »3HEpPrus Teia
BOJIM3H TOBEPXHOCTH 3eMIIH
IloTeHnnanbHble W HEMOTEHIMANbHBIE CHIBL. CBS3p PabOTHI
2.3.7 HENIOTEHIMAJILHBIX CHJI C M3MCHCHUEM MEXaHWUYECKON SHEeprHH
CUCTEMBI TeJ1. 3aKOH COXPaHEHUS] MEXaHHMUECKOW SHEPTHH
2.3.8 Vipyrue u Heynpyrue CTOJIKHOBEHUS
23.9 TeXHquCKISIe YCTpOWCTBA: JIBIXKEHHE pAaKeT, BOJOMET, KOIep,
MIPYKUHHBIA TUCTOJIET
[IpakTrueckue paboTel. M3ydeHHme CBSI3M CKOpPOCTEH Ten MpH
2.3.10 Heynpyrom yaape. McciemoBanue CBs3u  pabOThI  CHIIBI  C
W3MEHECHHUEM MEXaHMYCSCKOW YHEPTHH Telia
3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJMHAMUMKA
#it#Par###OCHOBbBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU
OCHOBHBIC TIOJIOXKCHHS MOJICKYJISIPHO-KMHETHYCCKOH  TCOPHH.
3.1.1 BpoyHnoBckoe mwxenue. Juddysus. Xapakrep ABMKEHUS U
B3aMMO/ICWCTBHUS YaCTHI] BEIIECTBA
312 Mopenu CTPOCHHS  Ta30B, KHUIKOCTEH U TBép,Z[LI“X Tel U
00BsICHEHHE CBOWMCTB BEIIECTBAa HA OCHOBE ATHX MOAeIei
3.13 Macca monekyn. KonmnuectBo Bemectsa. [TocTosiHHas ABoraapo
314 TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana
o temneparyp Llenbcust
3.1 315 Mopens HJICQILHOTO rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-
KMHETUYECKON TEOPUHU UJICATBHOTO Tra3a
AOcomoTHas TeMmmeparypa Kak Mepa CpEeIHEeH KHHETHYECKOM
3.1.6 SHEPTHH TEIUIOBOTO JBM)KEHUs dacTull ra3a. lllkama Temmeparyp
KenbBuna
3.1.7 Vpasuenue Knamneiipona — Menpeneesa. 3akon J{ansToHa
318 I"a3oBbIe 3akoHBI. M30Mpolieccsl B UAEaIhHOM ra3e ¢ IMOCTOSHHBIM
KOJIMYECTBOM BEIECTBA: H30TepMa, H30X0pa, H300apa
3.1.9 TexHUUECKHE YCTPOKCTBA: TEPMOMETP, OApOMETP
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IIpakTiueckue pabotel. M3mepeHue macchl BO3AyXa B KIIACCHOM

3.1.10 KoMHare. lccriemoBaHue 3aBHCUMOCTH MEXKAY HapaMeTpaMu
COCTOSIHHS pa3peKEHHOro raza
OCHOBBI TEPMOJAMHAMUMKHA
391 TepMoarHAMUYECKasT cucTeMa. BuyTtpenHss SHEPIHs
o TEPMOIMHAMHYECKON CHCTEMBI U CIIOCOOBI €€ N3MEHEHHS
399 KonuuectBo — Temnorsl W pabora. BHyTpeHHsss  3Heprus
OJIHOATOMHOT'O MJI€aJILHOTO Ta3a
Bugsl  Teruonepenauyd:  TEIUIONPOBOIAHOCTh,  KOHBEKIIHS,
323 n3aydenne. TemIoéMKOCTh Teda. YaenbHas TEIIOEMKOCTD
BelecTBa. Pacuér KonnuecTBa TEIUIOTHI IPH TEILIONEpe1aue
IlepBblil 3aK0H TepMOAUHAMUKH. lIpuMeHEHHME NEpBOro 3aKOHA
324 TEPMOJMHAMHUKH K H3omporeccam. I'paduueckas MHTEpIpETAIHS
3.2 paboThI raza
Ternosble MammHbl. [IPUHIMIBL JEWCTBUS TEIUIOBBIX MAIIHH.
395 IIpeobpa3zoBanus dHEPrur B TEIUIOBBIX MamuHaX. Koaddumment
nosie3Horo aerctBus (manee — KIIJ[) TermoBod mamusbl. Llukn
Kapno u ero KIIJI
Bropoii 3akoH TepmoauHaMuku. HeoOpaTUMOCTh MPOIECCOB B
3.2.6 npupojie. TeruoBble JBHTaTeNH. JKOJOTMYECKHE IPOOIEMbI
TEIIOYHEPTETHKU
397 TexHuYecKre yCTPOMCTBA: JBUrarellb BHYTPEHHETO CrOPaHHS,
OBITOBOM XOJIOANIBHUK, KOHJUIIHOHED
3.2.8 IMpakTrveckue paboThl. Mi3MepeHne yIebHOM TEMI0EMKOCTH
###Part## AT PEI’ ATHBIE COCTOSHUA BEILIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpa3zoBaHie ¥ KOHAEHcalws. VIcrmapeHne W KHIICHUE.
3.3.1 VienpHas TEoTa MapooOpa3oBaHus. 3aBUCHMOCTh TEMITEPATYPhI
KHUIICHHS OT JaBJICHUS
330 AOcoifoTHasT M OTHOCUTENbHAss  BJIQKHOCTH  BO3/yXa.
HacpliieHHbIH 11ap
Teépmoe Ttemo. Kpucraumueckne u  amopdHble  Tela.
3.33 AuHm3oTponHs  CBOMCTB  KpucTauioB. JKWIKHE  KPUCTAILIBIL.
3.3 CoBpeMeHHbIE MaTepUaIbI
334 [lnaBieHre W KPUCTAUTM3AIMS. YJENbHAs TEIUIOTa IUIABJICHHS.
) CyOonumarus
3.3.5 VYpaBHeHHE TEIIOBOro Oananca
TexHudyeckre  yCTPOMCTBA:  THTPOMETP H  MCHXPOMETP,
3.3.6 KaJIOPUMETP, TEXHOJOTHH IMOJYYEHHsT COBPEMEHHBIX MAaTEPUAIIOB,
B TOM YHCIIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHU
3.3.7 IMpakTryeckue paboThl. I3MepeHre BIaKHOCTH BO3IyXa
4 OJIEKTPOJIMHAMUKA
#H##Part##OJIEKTPOCTATHUKA
411 DJeKTpu3aIys TeNI. DIEKTPHUSCKIiA 3aps. JBa BUaa AIEKTPHICCKIX
3apsiIoB
4.1.2 ITpOBOHUKH, TUINECKTPUKH U TIOTYTIPOBOTHUKU
41 4.1.3 3aKOH COXpaHEHUsI JIICKTPHUYECKOTO 3apsijia
. 4,14 Bsaumoseiicteue 3apsamoB. 3akoH Kynona
Onekrpudeckoe moje. Hanpsok€HHOCTh AIEKTPUYECKOrO MO,
4.1.5 [MpuHIHT CYIIEPIIO3HIIUH. JIvaun HANPSKEHHOCTH
JIIEKTPUYECKOTO MOJISI
4.1.6 PaGorta cui anekrpocratuyeckoro mojs. Iloreniman. PasHoCTh
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MOTEHITHAJIOB
417 IIpoBOAHMKY ¥ IUANEKTPUKHU B MTOCTOSHHOM 3JIEKTPUIECKOM TOJIE.
o JusnexTpuueckas NpOHUIIAEMOCTh
418 OnekrpoémMkocTh. KonaeHcatop. OIEKTPOEMKOCTh  IUIOCKOTO
o KOHJIEHCAaTOpa. DHeprusl 3apsHKeHHOr0 KOHAEHcaTopa
Texuuueckue YCTPOMCTBA:! 3JIEKTPOCKOII, JIIEKTPOMETP,
4.1.9 ANIEKTPOCTATHYUECKAsT 3all[UTa, 3a3eMIIEHHE 3IEKTPONpPHOOPOB,
KOHJIEHCATOp, KCEPOKC, CTPYHHBIN IPUHTEP
4110 [IpakTuyeckue paboTEHL. H3mepenue 3JIEKTPOEMKOCTH
T KOHAEHcaTopa
##HHPar#t#HI10CTOSHHBIN DJIEKTPUYECKNUU TOK. TOKHN B PA3JIMYHBIX
CPEAAX
491 VYcnoBus CyIIECTBOBAHUS TOCTOSIHHOTO DJIEKTPUYECKOTO TOKa.
o Ucrounnku Toka. Cuna toka. IlocTosHHBII TOK
42.2 Hanpsokenue. 3akon Oma Juis yyacTka 1ernu
493 ONEeKTpUYECKOe CONPOTHUBIEHHE. YJEIbHOE CONPOTHUBICHUE
- BEIIECTBA
494 ITocrnenoBarenbHOe, TapauiebHOE, CMEIIAHHOE COCIUHEHHE
o TIPOBOJTHUKOB
4.2.5 Pabora anextpuueckoro Toka. 3akon J[xoyins — Jlenna
4.2.6 MOIIHOCTD DIIEKTPUIECKOTO TOKA
anekTponBmkymas cwia (gaee — OJIC) uW  BHyTpeHHEe
4.2.7 CONPOTHMBJCHWE HWCTOYHHMKA TOKa. 3akoH Owma st  TOJHOM
(3aMKHYTOH) AnekTpuieckoi nenu. KopoTkoe 3aMbikaHme
498 DOJeKTpoHHass MPOBOAWMOCTH TBEPABIX METAIOB. 3aBHCHMOCTD
- COTIPOTHUBJICHHUS METAIIOB OT TeMrepaTypbl. CBEpXIIPOBOIMMOCTh
42 429 DnekTpuueckuii TOK B Bakyyme. CBOHCTBA JIEKTPOHHBIX ITyYKOB
[MomynpoBogauku. CoOCTBEHHAas W TPUMECHAs IPOBOJAUMOCTD
4.2.10 HOJTYIPOBOIHUKOB. CaoiicTBa p-n nepexoa.
[MonynpoBOAHUKOBBIE PHOOPHI
49711 ONeKTpUYecKuil TOK B  3JEKTPOJIUTAX. OJIEKTPOIUTHYECKAS
- Jiucconnanysi. DJIeKTPOIu3
Onektpuyeckuif  Tok B raszax. (CaMOCTOATENbHBIM U
4.2.12 HECaMOCTOSATENBHBIN pa3psi. PaznuuHble THIIBI CaMOCTOSTETFHOTO
paspsiia. Monnug. [1na3ma
TexHHuYecKHe YCTpOMCTBAa: aMIEpPMETpP, BOJBTMETpP, PEOCTAT,
WUCTOYHUKHU TOKa, 3JIEKTPOHArpEBaTEIbHbIC puOOPHI,
4.2.13 JNIEKTPOOCBETUTEIBHBIC TPHOOPBI, TEPMOMETP COMPOTHBICHHS,
BaKyyMHBIH TTIO], TEPMUCTOPEI u (hoTopesucTopsl,
MOJTYTIPOBOAHHUKOBBIH JTNO/I, TATbBAHUKA
[IpakTnueckue paboTel. M3ydeHHME CMEIIaHHOTO COCIUHEHUS
PE3UCTOPOB.
4.2.14
Wsmepenne OJIC wucTOYHMKA TOKa M €ro BHYTPEHHEIO
conporuBnenus. Habmogerne anekrpoimsa
11 KIIACC
Kon Koanposepsiemoro
IIpoBepsiemble 3JIeMEHTBI COAEPKAHUS
pasieiia | jieMeHTa
4 OJIEKTPOIIMMHAMUKA
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MAT'HUTHOE IT1OJIE. SJIEKTPOMATI'HUTHAS MHAYKIWA

IlocTrosiHHBIE MarHuTbl. B3amMoJercTBUE NOCTOSHHBIX

4.3.1
MarHuTOB
MaruutHoe moJjie. BekTop MarHuTHOW HWHIYKIIUH.
432 [Ipunimn cynepno3uuuy. JINHUM MAarHUTHOM MHTYKIIUU.
Kaptuna  nauHWMA  MarHUTHOM  MHAYKUMH  TOJS
MOCTOSIHHBIX MarHUTOB
MarauTtHoe 1oJie NpoBOJHUKA ¢ TOKOM. KapTuHa nuHuii
433 MOJIsl JUIMHHOTO TMPSMOTO TMPOBOJAHMKA U 3aMKHYTOTO
KOJIBLIEBOI'O TPOBOJHUKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoaencTeiue NpoBOJHUKOB C TOKOM
434 Cunia Amriepa, e€ MOJIyJIb ¥l HATIPABJICHHE
Cuna Jlopennia, e€ MOIysib U HampaBiieHue. J[BrmkeHUe
4.3.5 3apsOKCHHON YacTHUIIBI B OJTHOPOAHOM MAarHUTHOM TIOJIC.
Pabora cubl JlopeHia
43.6 SIBIIeHME DIEKTPOMArHUTHOW MHAYKITUH
4.3.7 [ToTok BEeKTOpa MAarHUTHON MHIYKIIMH
4.3 OJIC uHaykiuu. 3aKOoH AJIEKTPOMAarHUTHOM WHIYKIIMH
43.8 ALY KIUH. po oM MHIYKL
Qdapajes
BuxpeBoe nsnextpuueckoe mose. IJC wHAyKIMU B
4.3.9 MIPOBOJIHUKE, JBIKYIIEMCS MOCTYTNATENbHO B
OJIHOPOJTHOM MarHUTHOM I10JI€
4.3.10 [TpaBusio Jlenia
4311 NunyktuBHocts.  SIBnenme  camoumHaykuuu.  DJIC
CaMOMHAYKITUH
43.12 DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM
4.3.13 DIEKTPOMArHUTHOE TOJIE
Texnudeckne  yCTPOMCTBA:  TOCTOSIHHBICE  MAarHHUTHI,
4.3.14 JIEKTPOMArHUTHI, IEKTPOJBUraTEelb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeYb
[IpakTuueckue paboThl. V3yueHue MarHUTHOrO MOJIs
43.15 KaTyluku ¢  TOkoM. MccinegoBanue — jaeicTBust
MOCTOSIHHOTO ~ MarHWTa HAa  paMKy C  TOKOM.
WccnenoBanue siBIE€HUS 311€KTPOMarHUTHOW MHIYKIUU
5 KOJIEBAHUS 1 BOJIHBI
###HPartH#MEXAHUYECKHWE U ODJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarensHass cucrema. CBOOOIHBIE KOJIEOAHUA.
5.1.1 l'apmonunueckue KOJIEOAHMSL. [Tepuon, qacToTa,
aMIIuTy1a ¥ (asza KoseOaHui
5.1.2 [TpyxuHHBIA MasiTHUK. MaTeMaTHYeCKUH MasiTHUK
YpaBHeHue TapMOHUYECKUX KoJIeOaHmil.
5.1 5.1.3 Kunematuueckoe u JTUHAMHUYECKOE OIMCaHUE
K071€0aTeILHOr0 IABMKEHUS
[IpeBparenue SHEPTUH npu rapMOHUYECKHUX
514 kosnebOanusax. CBs3b aMIUTUTYIbl KOJEOAHUN HCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMU KoJeOaHUl e€ CKOpPOCTH U
YCKOPEHUS
5.1.5 KonebaTenpHbIi KOHTYD. CBoOonHbBIC
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3JIEKTPOMATrHUTHBIE KosieOaHus B HJI€aIbHOM
Kose0aTeTbHOM KOHTYpE. AHanorus MEXIY
MEXaHUYECKUMH M JJIEKTPOMAarHUTHBIMHU KOJCOAHUSIMHU.
®opmyna TomcoHa

3aKoH COXPaHCHHUS SHEPTUHU B U7CaIbHOM
KoJie0aTeIbHOM KOHTYPE

BreinykneHHbIE MeXaHWuYecKue KoseOaHusi. Pe3oHaHc.
Pe3onanchas KpHBas. BrinyxneHnbie
QJICKTPOMAroMuTHLIC KOJIC6aHI/I$I.

5.1.8

[TepemennbIii ToKk. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.

5.1.9

MOIIHOCTB IIEPEMCHHOI0O  TOKa. AMHJII/ITy,[lHOC u
)IGI\/'ICTBYIOHIeC SHAYCHUC CHUJIbI TOKA M HAIIPAXKCHUA

5.1.10

Tpancpopmarop. [IpousBoactso, nepeaayda 51
noTpeOIeHue 3JIeKTPUYECKON 3HEpruu. DKOJIOrMUYECKUe
PUCKH TIpU MPOU3BOJCTBE 3JIEKTPUUYECKON DHEPIHH.
KynsTypa HCIIOJIb30BaHUs AIIEKTPO3HEPIUH B
ITOBCETHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: cericMorpad, NMeKTpUIECKHA
3BOHOK, JINHUU 3JIEKTpOIIepeiay

5.1.12

[Ipaktrueckue pabotel. McciemoBanue 3aBUCHUMOCTH
nepuoga MaiblX KosieOaHUil Ipy3a Ha HUTH OT JJIMHBI
HUTH U Macchl rpy3a. VccnenoBanue nepeMeHHOro ToKa
B e u3 IIOCIICI0BATCIIBHO COGI[I/IHéHHBIX
KOHJIEHCATOpa, KaTyIIKH U Pe3UCTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

MexaHudyeckue BOJIHBI, YCJIOBHS PacHpOCTpaHEHUSI.
[Tepuoa. CkopocTh pacnpOoCTpaHEHUsI W JJIMHA BOJIHBIL.
[Tonepednple U POI0JIbHBIC BOJTHBI

522

HHHPar# Nurtepdepennus " T PaAKITUST
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BbicoTa TOHa.
TemOp 3ByKa

524

ONEKTPOMarHUTHbIE  BOJIHBIL.  YCJIOBHUA  U3JIy4YEHUS
JJNIEKTPOMAarHUTHBIX ~ BOJIH. B3auMHass  opueHTanus
BeKTOpoB E, B M U B D2IEKTPOMAarHUTHON BOJHE B
BAKyyMe€

5.25

CBoiicTBa  DJIEKTPOMATHUTHBIX  BOJIH:  OTpa)KCHHUE,
MIPEJIOMJIIEHUE, MOJISIpU3aLus, mudpaxius,
unrepdepeniusa. CKOpOCTh ANEKTPOMATHUTHBIX BOJH

5.2.6

[MIkama  2JIEKTPOMarHUTHBIX  BOJIH.  [Ipumenenue
JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI paguOCBs3U U TeleBHACHUs. Paguonokarusi.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEeH Cpeibl

528

TexHnueckue yCcTpoucTBa: My3blKaJbHble HHCTPYMEHTHI,
YABTPa3BYKOBasl TUATrHOCTUKA B TEXHUKE W MEIUIIMHE,
pamap, paaiuoONpuEéMHUK, TEIEBU30D, aHTCHHA, Telne(oH,
CBUY-mieun

53

##HPart#H#OII TUKA

53.1

[IpsmonnHEtHOE pacnpocTpaHeHue CBETa B
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OAHOPOAHOM cpene. JIyu cBeTa

532

OtpaxkxeHne  cBeTa. 3aKOHBI  OTpPaKEHHsSI  CBeTa.
IMocTpoeHue n300payKeHHH B IUIOCKOM 3epKae

533

[Ipenomnenne  cBera. 3akOHBI — TPEIOMJICHWSI  CBETA.
AOCOITIOTHBIN MMOKa3aTeh MPeIOMIICHUS

534

[lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbil  yroa
IIOJIHOT'O BHYTPEHHEr0 OTPAKEHUSI

535

JHucnepcus ceeta. CiioxkHbIi cocTaB Oenoro ceera. LlBeT

53.6

Cobuparorue ¥ paccerBaronie JWH3bL. TOHKas JHH3A.
@DOoKyCcHOE pacCTOSHHUE M ONTHYECKash CHJla TOHKOHN
nuH3bl. [locTpoeHne u300pakeHUd B COOMPAONINX U
paccenBaromux JuH3ax. @dopmyna TOHKOW JTUH3BI.
VBennueHue, 1aBaeMoe JTHH30M

5.3.7

IIpeaenas TpUMEHUMOCTHA T€OMETPHUUECKON ONTUKHU

53.8

Wntepdepennust  cBera. KorepeHTHbIE  HCTOYHHUKH.
VYcnoBust HaOIIOAEHUS MAaKCUMYMOB U MHHHUMYMOB B
UHTEpPEPEHIIMOHHONH KapTHHE OT JBYX CHH(pa3HBIX
KOT'€pPEHTHBIX HCTOYHUKOB

539

Hudpakuus ceera. JudpakimonHas pemerka. Y cioBue
HaGHIOI[eHI/I}I TJIaBHBIX MAKCUMYMOB IIpU MaJACHUU
MOHOXPOMAaTHYECKOro cBeTa Ha JUPPaKIUOHHYIO
pPEWETKY

5.3.10

Honﬁpmaum{ CBCTa

5.3.11

TexHuueckue ycTpoHCTBa: OUYKHM, Jyna, QoToammapar,
MIPOEKIMOHHBIA  anmapaTr, MMKPOCKON,  TEJECKOIl,
BOJIOKOHHAsl  ONTHKA,  JU(PPAKUMOHHAs  peleTKa,
TIOJIIPOU T

5.3.12

[Ipaktnueckue  paGoTsl.  M3mepeHue  mokasatens
npenomienus. MccnenoBanue cBOWCTB M300pa’keHUH B
nuH3ax. Habmonenue aucnepcuu cBera

BJIEMEHTAI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHunbl  IPUMEHUMOCTH  KJIACCUYECKOM MEXAHMKHU.
ITocTynarsl TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH
MOJYJsI CKOPOCTM CB€Ta B BaKyyMe, IPHUHLHII
OTHOCHUTEJILHOCTH DWHINTEIHA

6.2

OTHOCUTENBHOCTh ~ OJIHOBPEMEHHOCTH.  3aMeJieHue
BPEMEHHU U COKpAIICHUE JJIUHBI

6.3

9Hepr1/1>1 U UMITYJIBC CBO6OI[HOI>1 YaCTHUIIbI

6.4

CBsi3p Macchl C HJHEpruel M UMIYIbCOM CBOOOJHOMN
YaCTHUIIbl. DHEPTHUs MOKOsI CBOOOIHON YaCTHIIbI

KBAHTOBAA ®U3NKA

7.1

#i#Par###3JIEMEHTHI KBAHTOBOU OIITUKU

7.1.1

®otonsl. Dopmyiia [lnanka cBsi3u 3HEpruu POTOHA C €ro
4acTOTOW. DHEprus U UMIYJIbC POTOHA

OtkpbiTue U uccnenosanue porodrddexra. OnbiTer AT
CroneroBa. 3akoHsl hoTorddhekra

VYpaBHenue OiHmrelHa ans ¢dorodddexra. «KpacHas
rpanunay goro3ddexra
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7.1.4

Jasnenue ceera. Onpithl [1.H. Jlebenena

7.1.5

XUMHUUYECKOE NEeHCTBUE CBETA

7.1.6

TexHuueckue ycTpoicTBa: (GOTOINEMEHT, (HOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/

7.2

CTPOEHME ATOMA

7.2.1

Mopenb atoma Tomcona. OnbiTel Pezepdopaa mo
UCCIIeIOBaHUIO CTpoeHHsI aroma. [ImanetapHas Moenb
aToma

7.2.2

[Toctynarer bopa. M3nydenue u moromierne (poTOHOB
MpU MEpexoJe aTroMa C OJHOrO0 YPOBHS SHEPrUM Ha
npyroii. Buabl cnexktpoB. CHEKTp ypOBHEH 3Hepruu
aToma BOJIOpoOJia

7.2.3

BonnoBeie cBoiicTBa 4acTtuil. Bomnel ge bpoiiis.
KopnyckynsipHO-BOTHOBOM JlyanausM. Hudpakius
3JIEKTPOHOB Ha KPUCTAIIIIAX

7.2.4

CrHoHTaHHOE U BBIHYXICHHOE U3JTy4YeHHUE. Y CTPONCTBO U
MpUHIMI PabOTHI J1a3epa

7.2.5

TexHuueckue  yCTpPOMCTBA:  CIEKTPaJbHBIM  aHAJIN3
(cmexTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[Ipaktuueckue pabotel. Habmionenue nuHeH4aToro
CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapl HaOMIOJACHUS W PETHCTPALMUA AJIEMEHTAPHBIX
YaCTHI]

7.3.2

OtkpeiTe paguoakTuBHOCTH. OmbiThl Pesepdopna mo
OTPENIEICHUIO COCTaBa PAJAMOAKTHUBHOIO  H3ITYUYCHHUS.
CpoiictBa anb(a-, Oera-, raMMma-m3IydeHUs. BrwsHue
PalMOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI

7.3.3

OTkpbITHE NpPOTOHA W HeWTpoHa. HykioHHas mopenb
anpa ['eiisenOepra — MBanenko. 3apsn sapa. MaccoBoe
yucao siapa. M3oronsl

7.3.4

Anbda-pacnaa. DNEKTPOHHBIH M TMO3UTPOHHBIN Oera-
pacnan. ['amma-msnyueHue. 3aKOH pPaJUOAKTUBHOTO
pacnaja

7.3.5

DHeprust CBSI3M HYKJIOHOB B sipe. SlaepHble CHIIBI.
JledekT macchl sipa

7.3.6

SnepHble peakiuu. JIeIeHUE U CUHTE3 sIep

7.3.7

Anepubiii peakrop. TepmosiaepHblii cuHTe3. [IpoOiemsl
U TIEPCHEKTHUBBI SJIEPHON PHEPreTUKHU. DKOJIOTHUYECKUE
ACTEKThI EPHOM SHEPTETUKH

7.3.8

DneMeHTapHble  4acTulbl.  OTKpbITHE  MO3UTPOHA.
DyHIaMEHTaJIbHbIC B3aUMOICHCTBUSI

7.3.9

TexHuueckue ycTponucTBa: 103UMETp, Kamepa Buibcona,
SIEPHBIN peakTop, aToMHas bomOa

7.3.10

[Ipaktrueckue paboThl. McciaenoBaHue TPEKOB YaCTHIL
(o roToBBIM (hoTOorpadusiM)

SJIEMEHTBI ACTPOPU3NKU

8.1

Bux 3B&3mHoro HebOa. Co3Be3nus, spKHe 3BE3MBI,

50




TIJTaHETHI, UX BUANMOC IBUXKCHUC

8.2

Conneuynas cucrema. IlnaHersl 3eMHOW TIpyHIbl.
[InaHeThI-TUTAaHTBI W WX CHOYTHHKH, KapJIUKOBBIC
mwiadeTsl. Masele Teaa COnTHEYHOH CUCTEMBI

8.3

Connne, dQorochepa wu armochepa. ConHeuHas
aAKTHBHOCTh

8.4

Hctounuk sHeprun CoiHIA U 3BE3]T

8.5

3BE3ApI, WX  OCHOBHBIE  XapaKTEPUCTUKH:  Macca,
CBETHUMOCTb, PAIUYC, TEMIIEpaTypa, HX B3aHUMOCBS3b.
JlmarpaMma «CrieKTpaIbHBIN KJIACC — CBETUMOCTBY. 3BE3IBI
[JIABHOW TOCJEIOBATENbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JUIs 3BE3]] ITIaBHOM MOCIIE0BATEIbHOCTH

8.6

###Par###Buytpennee crpoeHune 3BE31. CoBpeMeHHbBIC
MIPEACTABICHHS O MIPOUCXOXKICHUU U 3BoIoIMK CoNHIa U
3BE3/1. DTanbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyte — nHama Ianaktuka. ChnupanibHas
cTpykTypa I'anmaktuku, pacnpezneneHue 3BE3M, rasa u
neutn. Ilonoxxenne m nBumxenne ConHua B [Mamakrtuke.
[Tnockas u chepuyeckas nmoacucTeMsl ['anakTHKu

8.8

Tunbl ramaktuk. Pagumoramaktuku u kBazapbl. UEpHbie
JBIPBI B AApax rajJakTUK

8.9

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaOo6ia.
Paz6eranne ramaktuk. Bospact u pammyc Bcenennoi,
teopust  bosbmioro  B3peiBa.  Mogens  «ropsuen
Bcenennoi». PeukToBOE M3JIyYeHHE

8.10

Macmrabnas ctpykrypa Bcenennoil. Meraranaktuka.
Hepeménnple npobaeMbl aCTPOHOMUHU
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

I.

®dwuzuka.10 knacc:yqe6. st obmieoOpa3zoBat.opranuzaruii: 6a3oBslil yposens / ['.4.
Mskuies, b.b. byxosues, H.H. Corckuii ; mox pen. H.A. IlapdentbeBoit. — 4-e uza. — M.:
[Tpoceemienue, 2018. — 416 c.:un. — (Knaccuueckuii kypc).

®usuka.11 knace: yued. s obueobpazoBat.opranuzanuii: 6a3oBsiit ypoBeHs / I'.51.
Msikuiues, b.b. byxosues, M.B. Uapyrun ; nox pea. H.A. IlapdentbeBoit. — 5-e uza. — M.:
[Ipocemenue, 2018. — 432 c.: [4] 1. un. — (Knaccuueckuii Kypc).

COopuuk 3amad o ¢usnke. 10 — 11 kmaccel: mocobue s 0011e00pa3oBaTEIbHBIX
yupexaeHuit: 6a3oBsiit u npo¢unbHelii yposau/ H.A. IlappentseBa. — 3-e u3a. — M.:
[Ipocsemienue, 2010. — 206 c.: un. — (Knaccuyeckuii Kypc).

METOIUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

1.

®denepalibHbII rocyJapCTBEHHBIN 00pa30BaTENbHbIN CTAHIAPT CPEIHETO
(momHOTO) OOMIeTo 0OpazoBanus. Crapmas mkomna. 10-11 kmaccel. - YTBepxkaeH

npukazom Ne 413 Munobpuayku Poccun.

®wusuka.10 knacc:yueb. g obmeoOpazoBar.opranuzanuii: 6a3oBbliit yposens / ['.5.
Msikumes, b.b. byxosues, H.H. Corckuii ; mox pen. H.A. ITapdentbeBoit. — 4-e uzm. — M.:
[Ipoceemenue, 2018. — 416 c.:un. — (Kinaccuueckuii Kypc).
®dwusuka.l1 kiacc: yue6. s obmeodpa3oBar.opranm3aiuii: 6a3oBblil ypoBeHs / I'.51.
Msikuies, b.b. byxosues, M.B. Uapyrun ; non pen. H.A. IlapdentbeBoit. — 5-e u3a. — M.:
[Ipocsemenue, 2018. — 432 c.: [4] 1. un. — (Kiaccuueckuii Kypc).

Co6opnuk 3anay o pusuke. 10 — 11 kimaccpl: mocodue yist 001e00pa3oBaTeIbHbBIX
yupexaeHuit: 6a3oBsiii 1 npodmibHelid yposan/ H.A. IlapdenTtreBa. — 3-e u3a. — M.:
[Tpoceemenue, 2010. — 206 c.: un. — (Knaccuueckuii kypc).

Owusuka. 3agaunuk. 10—11 xi.: mocobue utst 001Ie00pa3zoBar. yupeKIeHui /
A.II. PermkeBud. — M.: [Ipoda, 2015.
CoOopnuk 3anad o ¢usuke: 10—11 xmacest / O.U. I'pommeBa. — M.: M3gatenscTBO

"Ox3amen", 2015.

Temarnueckrue KOHTPOJIBHBIE H CAMOCTOSTENbHBIE pa0oThI 10 pusuke. 10 kimacc /
O.U. I'pomueBa. — M.: U3natensctBo "OKk3amen", 2012.

Temarnueckre KOHTPOJIBHBIE H CAMOCTOSTEbHBIE pa0oThI 10 ¢usuke. 11 kmacc /
O.U. I'pomueBa. — M.: U3naTensctBo "Ok3amen", 2012.

KauecTtBennsie 3amaun 1o ¢usuke B cpenneit mkone. [Tocodue s yuureneit /
M.E. Tynpuunckuit. — M.: IIpocsenienue, 1972.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

1. Poccuiickas snekrponnas mkoda https:/resh.edu.ru/

O 00 1 N K~ W

. becrmatapie Buaeoypoku ot npoekra «Muadoypox» https://iu.ru/video-lessons

. Undoypox https://infourok.ru/

. Mynbtuypoxk https://multiurok.ru/

. bubnmoreka BuneoypokoB MHTepHETYpOK http://interneturok.ru/ru

. OGpa3oBarenpHas colManbHast ceTh https://nsportal.ru/

. Korcrpykrop npesenranuii http:// www.myshared.ru/

. Enunas xomtexmwmst IIOP http://school-collection.edu.ru

. CaiiT mis mpenoiaBateniel pu3uky, ydammxcs U ux poautenei http://www.fizika.ru

10. [Moxroroska k EI'D http://college.ru/fizika/
11. HayuyHo-nionyJsipHBIi pu3nKo-MaTemMaTrdeckuit sxypHai «Kanm» http://kvant.mccme.ru/
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