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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nke 06a30BOTO YpOBHS Ha ypOBHE CpeAHEro oO0Imero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOKEHMA M TpeOOBaHMA K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHpix B DOI'OC COO, a Takxke C  yd4€ToMm
denepanbHOi paloueil mporpaMMbl BOCIUTAHWSA M KOHLEMIMU MPENojaBaHUsl y4eOHOTro
npeamera «®duszuka» B oOpasoBarenbHbIX —opraHuzauusax Poccuiickoit  depepauuu,
peanu3yonux OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpaMmbl 1Mo (U3MKE HAMpaBlIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHbl Mupa oOyuatouuxcs 10—11 kmaccoB npu o0yueHun ux ¢uszuke Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/IESITeIBbHOCTHOTO Moaxo/a. [Iporpamma no ¢pusuke COOTBETCTBYET
tpeboBanusiM OI'OC COO Kk mIaHUPYyEeMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKe Y4YUTHIBAET HEOOXOIMMOCTh pealHu3allii MEKIPEIMETHBIX
CBsi3ell (PU3MKM C €CTeCTBEHHO-HAy4YHbIMHM Yy4yeOHbIMH mpeameTramu. B Hell ompenenstorcs
OCHOBHbIE IIEJIM M3y4eHUs (PU3MKH Ha YpOBHE CPEAHEro oouero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yabTaThl OCBOGHUS Kypca (HU3UKU: JHYHOCTHBIE, METallpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma no (pusmke BKIIOYAET:

e [UIAHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (GU3UKU HA 0a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI MO rojiaM O0yUEHUs;

e cojepxaHue yuebHoro npeamera «Puznkay 1o rogam o0ydeHusl.

du3nka Kak Hayka o HanOoJiee 00IMX 3aKOHAaX MPUPObI, BHICTYIasl B KaUeCTBE y4eOHOro
IpeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAaHMH 00 OKpY»XarolleM MHpeE.
[konbHBIA Kypc (QHU3UKHM — CHUCTEMOOOpA3yIOMIMN sl €CTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
IPEMETOB, MOCKOJIBbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHHUM, H3y4aeMbIX
XuUMueH, Ouomnoruei, ¢uzndeckoit reorpadueid u actpoHomuen. Vcnonp3oBaHue M aKTHBHOE
npuMeHeHne (U3MYecKHX 3HAaHUI OmNpeneNnseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHI B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJY4YEHHS HOBBIX
MaTepUasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3yueHue ¢pu3nku BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa 00ydaromuxcs, B (GOpMUpOBaHUE YMEHUIN
IIPUMEHATh HayYHbIH METOJI IIO3HAHUS MPH BBIIOJIHEHUU UMU YUEOHBIX MCCIIEJOBAHUI.

B ocHOBy Kkypca ¢u3uku U ypOBHS CpeHEro o01ero o0pa3oBaHus MOJI0KEH s UeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK IMPUHIUIIBI €0 OCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SIBIISETCS JJOTUUYECKH 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepHall U3 BCEX pa3fesioB (PM3MKH, BKIIIOYAET KAaK BOIPOCH KIACCHUYECKOH, TaK H
COBpEMEHHOW (DU3HKH.

Hoes cenepanusayuu. B cooTBeTcTBUM ¢ HEW MaTepuall Kypca (U3UKH 0O0BEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisercss (OpMHpPOBAaHUE IPEACTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus npennojaracT HCIoJb30BaHHE T'yYMaHUTAPHOTO
noTeHIManza GU3N4YecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHs (DU3MKU C Pa3BUTHEM OOIIECTBa,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMH TPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraetT 3HakOMCTBO € HIMPOKUM
KPYroM TEXHHUUYECKHUX U TEXHOJOTUYECKUX MPHIOKEHUH U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuszayuu peanu3yercs MOCPEACTBOM BBEJCHHS 3JIEMEHTOB COZIEpKaHMUs,
MOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXAeHUS MPoOIeM PallMOHAIBHOTO MPUPOIOTIONIB30BAHMS U
HKOJIOTHYECKON OE30MaCHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (U3MKM Ha YPOBHE CpEJHEro oOuiero oOpa3zoBaHUS
SBISIFOTCSL  u3mueckue Teopur ((hOpMHpPOBAHUE TPEICTABICHUNW O CTPYKType MOCTPOEHUS
¢du3ndeckoil Teopud, poiM (YyHIAMEHTAIBHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPHM, ISl ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U TIPOIECCOB).

CucTeMHO-esITeTbHOCTHBIM OIX0 B Kypce (QU3UKH PeaTn3yeTcs MPeXkae BCero 3a CUeT
OpraHu3alMM SKCIIEPUMEHTAIBHON AedTeNbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca
(GU3MKKU — ITO HUCIOJNB30BaHUE CHCTEMBl (DPOHTANIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTOpHBIX paboOT, KOTOpBIE B IporpamMme mno (u3nke OOBETUHEHBI B OOIIMN CIHCOK
YUYEHHYECKUX MPaKTHUEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX pador,
MPOBOJIUMBIX ISl KOHTPOJISE M OIEHKH, OCYIIECTBISETCS YYaCTHHKAMH OO0pa3oBaTEIbHOTO
mpolecca UCXos U3 0COOCHHOCTEN TUIAHUPOBAHUS W OCHalleHus kabuHeTa (usuku. [Ipu s3Tom
o0ecrieurBaeTcs OBJaJICHHE OOYYaroIIMMHCS YMEHHUSMHU TMPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (M3MUECKUX BEJIMYMH M TIOCTAaHOBKY OIIBITOB MO TPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUE yAensieTcs PeleHHI0 pacu€THBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTom
IUIsL pacuE€THBIX 3a/1a4 PUOPUTETOM SIBIISIFOTCS 33[]a4M C SIBHO 33JJaHHOM (hM3NYECKOI MOJIEINbIO,
MO3BOJIAIOIINE MPUMEHSITh H3yYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. [ KadecTBEHHBIX 3a/1a4 PUOPUTETOM
SBIIAIOTCA 3aJlaHusl Ha OOBACHEHUE TMPOTEeKaHWs (PUIUUYECKUX SBICHHM U TPOIECCOB B
OKpy’Karollel >KU3HH, TpeOyromue BbIOOpa (U3MUECKON MOAENu [Uisl CUTyalluu MPaKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu PIOC COO k MarepHaIbHO-TEXHHUUYECKOMY
obecriedeHnio yueOHOro mporecca 0a3oBBI YpOBEHb Kypca (PM3WKH Ha YpOBHE CpPEIHETO
obmiero o0pazoBaHMs JODKEH M3Y4aThCsl B YCIOBHUSX NPEAMETHOrO KaOMHeTa (M3UKH WM B
YCIIOBUSIX MHTEIPUPOBAHHOTO KabOMHETa MpPeIMETOB €CTECTBEHHO-HAYyYyHOro nukia. B kaOunere
¢bu3uKA JOHKHO OBITh HEoOXoammoe JabopaTopHOEe OOOpPYIOBaHHME ISl  BBITTOJTHCHHS
yKa3aHHBIX B MporpamMme Mo (GU3HNKe YYCHHUECKUX MPAKTUYECKUX paboT M IEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpamoHHOe 00opynoBaHWe (OPMHUPYETCSI B COOTBETCTBUU C MPUHIUIIOM
MUHHMMaJIbHON JOCTaTOYHOCTH M 00ECIeYMBAaET IMOCTAHOBKY MEPEUMCICHHBIX B MpPOrpamMMme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIUi JUIS WCCIICAOBAHMS HM3Y4YaeMBIX SBICHHUH M MPOIECCOB,
SMITUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlabopaTopHoe oOopyaoBaHHE ISl YYCHHUECKHX MPAKTUYECKUX padoT (opMHupyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBACTCS B PAacy€ére OJHOTO KOMIUIEKTa Ha IBYX
oOyuatomuxcsa. TeMaTudeckue KOMIUIEKTH JabOpaTOpHOTO O0OOPYAOBAaHUS JIOJKHBI OBIThH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M HU(GPOBBIX MPUOOPOB, a TaKxKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX TA00PATOPHIA.

OCHOBHBIMH LIETSIMH U3yUeHUs PU3UKH B 0011eM 00pa30BaHUM SBIISIOTCS:

e (QopmupoBaHuE HHTEpeca U CTPEeMJICHHS OOYYaloHIMXCS K HAyYHOMY H3yUEHUIO

NPUPOIbI, Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE TPEJCTABIEHMH O HAaydHOM MeETOJe TMO3HaHuiA M (OopMHUpPOBaHUE
HCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPY/KAIOIUM SIBIICHHUSM;



(dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa U3y4eHUS] OCHOB CTPOCHHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(bopMupoBaHne YMEHUH OOBSICHATD SBJICHUS C HCIIOIb30BaHHEM (PH3MUYECCKUX 3HAHUN U
HaYYHBIX JOKa3aTeJIbCTB;

(dbopMupoBaHUE MPEACTABICHUH O PONU (U3UKH IS Pa3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHA.

JlocTmkeHune 3TUX 1enell o0ecreunBaeTcss pelieHHeM CIeAYIONIMX 3aJad B IMpoIecce
M3YYCeHHS Kypca QU3UKH HA YPOBHE CPEIHEr0 00IIEero 00pa3oBaHHUs:

MPUOOpETEHUE CUCTEMBI 3HAHUN 00 OO0MMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIFOYAst MEXaHUKY, MOJICKYJISIPHYIO (DH3HKY, SJICKTPOAMHAMHUKY, KBAHTOBYIO
(bU3UKY U DIIEMEHTHI aCTPOPHU3UKH;

dbopMUpOBaHHE YMEHUW TMPUMEHSATh TEOPETUUYECKHE 3HAHUA M1 OOBSICHEHHS
bu3MYeCKUX SBJICHUW B TIPUPOJAE W IS TPHUHITHS TPAKTUICCKUX PEIICHUNA B
IMOBCEAHEBHOM KU3HU,

OCBOEHHME CIIOCOOOB pEIICHUs pPA3IMYHBIX 3a/7ad C SBHO 3aJaHHOM (u3nueckoit
MOJIETIbIO, 3aJla4, MOApPa3yMEBAIOIIUX CaMOCTOSITEIbHOE co3/laHue (HU3NUecKoi
MOJIEJIH, aJIEKBaTHOW YCIIOBHSM 3a]1a4H;

MOHUMAaHNEe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSIHUS HA OKPYKAKOLIYI0 CPENLY;

OBJIA/ICHUE METOAAMHU CaMOCTOSITEIBHOTO IJIAHWPOBAHUS U MPOBEIACHUS (PUIUUECKUX
SKCIIEPUMEHTOB, aHajlu3a W  UHTepIpeTanud  HUHGOpMalUU,  ONpeAeNeHUs
JIOCTOBEPHOCTH TOJYYEHHOI'O pe3yibTaTa;

CO3/ITaHH€ YCIIOBHI NI Pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEICKOM, TBOPYECKOU
NEeSATENbHOCTH.

Ha wusyuyenue ¢usuku (6a30BBI ypOBEHb) Ha ypPOBHE CpPEAHETO OOIIEro oOpa3oBaHMS
orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemsrii B mporpamMme 1o (GU3HKE TePEeIeHb JIA0OPATOPHBIX M MPAKTUICCKUX padOT
SIBIIICTCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP TPOBEICHUS 1a00paTOpHBIX padboT
OTIBITOB C YYETOM UHIUBUAYATbHBIX 0COOEHHOCTEN 00yYatomuXCsl.



COJAEP/)KAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3znka u MeTOAbI HAYYHOT'O MO3HAHUS

O®usuka — Hayka o mpuponae. HayuHele meToabl MO3HAHUSA OKpykKaromero mupa. Poib
SKCIIEPUMEHTA U TEOPHH B MPOLIecCe O3HAHUS IPUPOABI. DKCIIEPUMEHT B (pU3HKeE.

MonenupoBanue (pusnueckux siBIeHUN U mpoieccoB. Hayunele runoresbl. duznyeckue
3aKOHBI ¥ TEOPUH. [ paHUIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBUSI.

Ponmp u mecro Qusuku B (GOpMUPOBAHWU COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B
MPAKTUYECKOU IESITENTBLHOCTH JIHOICH.

Jlemoncmpayuu

AmnanoroBble ¥ HH(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKU.

Paspnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe JaBukeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOro BikeHus. Cucrema
orcuéra. Tpaekropusi.

[Tepemerienne, CKOpPOCTh (CpemHssl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHOM TOYKH, UX TMPOEKIIMH HAa OCU CHUCTEeMbI KoopauHat. CJoKeHHe TEepeMEeIeHu 1
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsSMONMHEHHOe ABMxkeHue. ['paduku 3aBHCHMOCTH
KOOPJWHAT, CKOPOCTH, YCKOPEHHUS, TyTH U MEPEMEIICHUS MATEPUAIIBHON TOYKU OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHue CBOOOIHOTO MaIeHusI.

KpuBonunueiinoe nBmxenue. J[[BukeHne MaTepUaJbHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJIX0 CKOPOCTBIO. YTIJIOBAas CKOPOCTb, JUHEHHas CKOpocThb. llepuon u
gacTtoTa oOpareHus. L{eHTpocTpeMUuTenbHOe YyCKOPEHHE.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHWE: CHUJAOMETP, JIBIDKCHHE
CHapsJI0B, LICIHbIE U PEMEHHBIE TIEpEIaYH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUéTa, WILTIOCTPALIAS KHHEMATHIECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpa3zoBaHre ABMKEHUN C UCTIOIB30BAHHEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenue nBrkeHus Tena, OpOmeHHOTO MO YTIIIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHSL.

Hanpasnenne ckopocTy npu IBUKEHUH MO OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol

N3yueHne HepaBHOMEPHOTO JIBMXKEHMSI C LIEJIBIO ONPEEIICHUS] MTHOBEHHONW CKOPOCTH.

UccnenoBanue  COOTHOMIEHUS ~ MEXAY  MOYTSIMH,  NPOMJECHHBIMH  TEJIOM 32
MOCJIEIOBATEIbHbIE pPAaBHBIE IPOMEXKYTKHM BpPEMEHM MpPU PABHOYCKOPEHHOM JBHKEHUU C
HayaJIbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yueHue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3ydenue nBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpunnun otHocutensHOCTH ["anunes. [lepbiit 3akoH HeroToHa. MIHEepLnanbHble CUCTEMBI
oTCU€Ta.

Macca Ttema. Cuna. I[lpuHumn cynepno3uuuu cui. Bropoit 3akoH HerooTona miis
MaTepuaIbHON TOUKHU. TpeTui 3akoH HbproTOHA 1171 MaTepraibHBIX TOYEK.



3akoH BceMHupHOTo TsaroreHus. Cuna tsxectu. IlepBas kocMuueckas CKOPOCTb.

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

Tpenne. Bunbl tpenus (mokosi, ckoibxeHus, kadeHusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbXeHUs U cuiia TpeHus nokos. Kosadduuument tpenus. Cuaa conpoTUBIEHUS
IIpU JIBMKEHHUH Tela B )KUAKOCTU WM rase.

[ToctynaTtensHoe U BpamiateabHOe ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT cuiIbl OTHOCHTENIBHO OCH BpamieHus. Ilnedo cuibl. YcnoBusi paBHOBecus
TBEPIOTO TEIA.

TexHuueckue yCTpoicTBAa W NPAKTUYECKOE NPUMEHEHHE: MOJLIUIHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne uHEPIUU.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIHNX TEJT.

Bropoii 3akon HerotoHa.

H3mepenue cu.

Crnoxenue cui.

3aBHCUMOCTh CHUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U MaJCHUU.

CpaBHEeHHE CUJI TPEHUS TIOKOSI, KAUEHUSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEpIOTo Tena. Buasl paBHOBeCHS .

Yuenuueckuii skcnepumenm, nabopamopnuvie pabomuol

W3yyenue nBuxeHus Opycka Mo HaKIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
o0pasie, oT ux aedopmarmu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpaneHusn ¢ MexaHuke

Nmnynbc MaTepraibHOM TOUYKHU (TeNa), CUCTEMbI MaTepUaANIbHBIX TOYeK. VIMITyJIbC CHUIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHHsS UMITyJIbca. PEaKTUBHOE ABUKEHUE.

Pabora cripl. MOIIHOCTE CHIIBI.

Kunernyeckass sHeprus MmaTepualbHON TOYKU. TeopemMa 00 M3MEHEHUU KHWHETHYECKOH
SHEPTUH.

[MorenumansHast 3ueprus. [loTeHnnanbpHast S3HEPTUS YIPYTO AePOPMUPOBAHHON MPYKUHBIL.
[ToteHumanpHast SHEPTUS TeNa BOIM3U TOBEPXHOCTH 3EMITH.

[ToreHnmanpHBIE W HEMOTEHUIUANbHBIE CHIBL. CBs3b PaOOThI HEMOTEHIMAIBHBIX CHJ C
M3MEHEHUEM MEXaHWYECKOW SHEPTUU CUCTEMBI T€J. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBAa M NMPAKTHYECKOE NPUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBIN
MHCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon nmoTeHUMANbHON YHEPTUH B KHHETUUYECKYIO U O0paTHO.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol

N3ydyenune aOCOMIOTHO HEYNPYroro yjapa C IOMOIIBIO JIBYX OJUHAKOBBIX HUTSIHBIX
MasITHUKOB.



HccnenoBanue cBs3u pabOThl CHUIIBI C W3MEHEHHEM MEXaHHUYECKON OSHEpruu Teia Ha
IIpUMEpE PaCTSKEHHsI PE3UHOBOTO JKIYTa.

Paznea 3. Mosekynsipaas ¢pu3zuka ¥ TepMOAUHAMHUKA

Tema 1. Ocno6vl MONEKyNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU U X OINBITHOE 00OCHOBAHUE.
BbpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHUS U B3aUMOJCHCTBHUS YaCTHII
BeliecTBa. MoJenu CTpOCHHsI Ta30B, XHUAKOCTEH U TBEPIABIX TeN U OOBICHEHHE CBOICTB
BEILIIECTBA Ha OCHOBE 3TUX Mojened. Macca u pasmeprsl Moiekys. KoauuecTBo BemiecTsa.
[TocTostnHas ABoraapo.

TemoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monenby uaeanbHoro rasa. OCHOBHOE ypaBHEHHUE MOJIEKYJISPHO-KMHETUYECKOW TEOpUU
uaeanbHOrO raza. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeaHedl KHHETHYECKOW JHEepruu
TEIJIOBOrO JBWKEHMs dactull rasza. Illkana Ttemmeparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenpaeneeBa—Knaneiipona. 3akon JlaneToHa. M3omporeccsl B HI€aJbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHHe M30MPOILIECCOB: U30TepMa,
n30xopa, n3obapa.

Texuuueckue ycTpolcTBa U MPAaKTUYECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BemiecTBa, (ororpaduu MOIeKy
OpraHMYECKUX COCTUHEHUI.

OnbITel 10 U Py3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHUS.

Mogaens onbita [lITepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOICUCTBHUS.

Mopaenb, HLTIOCTpUPYIOLIAsk IPUPOTY J1aBJICHUS ra3a Ha CTEHKH COCya.

OnbIThl, WITIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS MI€aIbHOIO ra3a, U30MPOLIECCHI.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol

OmpeneneHre Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUi 00bEéMma
KOMHATBHI, TABJICHHS ¥ TEMIIEPATyPhl BO3IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]ly apaMeTPaMU COCTOSIHUS Pa3peKeHHOT 0 rasa.

Tema 2. Ocnoevt mepmoounamurku

TepmonuHaMuueckass cucrema. BHYTpeHHsAs dHeprus TEPMOAMHAMUYECKON CUCTEMBI U
crocoOb! e€ m3meHeHus. KonmudecTBo TemnoTel U padota. BHyTpeHHsIs SHEPrUs 0JIHOATOMHOTO
ujeanbHOro raza. Buael Terionepenaun: TeIIONPOBOAHOCT, KOHBEKIMS, U3JIyYeHUE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. KoandecTBo TEIIOTHI IpU TEIUIONEpeaaye.

[Tonsitue 00 amgmabatHoM mporecce. [lepBbiii 3akoH TepmoauHaMuku. [IpuMeHeHwme
MEPBOro 3aKOHA TEPMOAMHAMUKH K H3ompolieccaM. I paduueckas nHTepOpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoieccoB B IpUPO/IE.

Temnossie MammHbl. [IpuHIUIBL AeiicTBUS TEIIOBBIX MamuH. [IpeoOpa3oBanus sHEPTUN B
TeruIoBbIX MamuHax. Koaddumnuent noneznoro aeiictBus TeruioBoi mamubbl. [{ukn Kapro u
ero Ko UIMEHT MOJIE3HOT0 JIeHCTBUSA. DKOJIOTHYECKUE POOIeMbl TEIIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA W TNPAKTUYECKOE TMPUMEHEHHE: JBUTATEh BHYTPEHHETO
cropaHusi, OBITOBOH XOJOAMIBHHUK, KOHJAUIIUOHED.

Jlemoncmpayuu



H3MmeHeHne BHYTpEHHEH SHEpPruu Tejlna MpPU COBEPIICHUH pPaOOTHI: BBUIET MPOOKH U3
OyTBUTKMA TIOJl JICWCTBHEM C)KaTOTO BO3/yXa, HarpeBaHue 3¢dupa B JATyHHOH TpyOke myTéM
TpeHus (BUICOIEMOHCTpAIus).

W3meHneHne BHyTpeHHEH sHepruu (TeMieparypbl) Tea Mpu Terionepeaaye.

OneIT Mo aanabaTHOMY PAaCIIUPEHUIO0 BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue wu koHaeHcanus. Mcnapenue u  kumneHue. AOCOMIOTHAsT U
OTHOCHTEIbHAS BIAXKHOCTh BO3Myxa. HacklmeHHsIid nap. Y aenpHas TerioTa mapooOpa3oBaHusl.
3aBUCHMOCTb TEMITEPATYPbI KUIIEHUS OT AABJICHUS.

Tépnoe Teno. Kpucranmmuiyeckue u amopdHbie Teaa. AHU30TPOIHNS CBOMCTB KPHCTAJIIOB.

}KI/II[KI/IC KpHUCTAJJIbL. COBpCMeHHHe MaTcepHraJibl. IInaBnenue u KpUCTaJlJIn3alus. YV nennHas
TCIJI0TA I1IJIaBJICHHUA. CY6J'II/IMaI_II/I${.

YpaBHEHHE TEIUIOBOTO OanaHca.
TexHudyeckue yCTpOWCTBA W TPAKTHUUECKOE NPUMEHEHHUE: TUTPOMETP U TCHUXPOMETD,

KaJIOpUMCECTp, TCXHOJIOTUH IMMOJIYUCHUA COBPCMCHHBIX MaTCpuraioB, B TOM HHUCIIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBICHUH.

Crioco0bl U3MepeHHs BIaKHOCTH.

HaGmoienue HarpeBaHusl ¥ IJIABJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTAIIIOB.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3mepenne OTHOCUTENBHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoauHaMuKa

Tema 1. Inexmpocmamuxa

OnekTpuzanus Ten. ONEeKTpUYeckud 3apsa. JlBa Buaa SIEKTPUUYECKUX 3apsiiOB.
[IpoBOIHMKY, TUATIEKTPUKH U MTOIYTIPOBOJAHUKHU. 3AKOH COXPAHEHMS JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHslli  2eKTpUYECKU  3apsi.
Onektpuyeckoe mone. Hanpspk€HHOCTh 3iiekTpuueckoro moiid. [IpuHnMn cyneprno3unuu
ANEKTPUYECKUX MoJiel. JINHNN HanpsKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PaGora cun oamekrpocrarmdyeckoro moiis. [loTeHmman. Pa3HOCTh  TOTEHITMANIOB.
[IpOoBOHUKYN M AMDJIEKTPUKH B DJIEKTPOCTATHYECKOM T0JIe. JIM3IIeKTprYecKast IpOHUIAEMOCTb.

DnekTpoéMKocTh. KoHmeHcaTop. DIEKTpOEMKOCTh IIIOCKOTO KOHJIEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpoicTBa M IMPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTATHYECKAs 3allUTa, 3a3€MJICHHE SJICKTPONPHUOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUIL JEHUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBre HaRIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEl.

[IpoBOIHUKY B 3IEKTPOCTATUYECKOM IIOJIE.



DNeKTpoCTaTUYECKas 3alUTa.

JIM3IEKTPUKH B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT IUIOAAM IUIACTHH,
PacCTOSIHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. llocmosannwtii 3nekmpuyeckuit mok. Toku é paznuynvix cpeoax

DNEKTPUYECKUN TOK. YCIIOBHUS CYIIECTBOBAHUS JJIEKTPUUYECKOrO ToKa. McTOuHMKM TOKa.
Cuna Toka. [TocTOSHHBIN TOK.

Hanpspkenue. 3akon Oma 1S ydacTka LIETu.

DnekTpudeckoe CONPOTHUBJIEHUE. VY nensHoe CONPOTUBJIEHUE BEILECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMENIAHHOE COEUHEHUE ITPOBOIHUKOB.

PaGora snektpudeckoro Toka. 3akoH Jxoymns—Jlenna. MoIHOCTh IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYILAsl CHJIa U BHYTPEHHEE COMPOTUBIEHUE UCTOYHUKA TOKA. 3aKkoH OMa st
IIOJIHOM (3aMKHYTOM) asieKTpudeckor nenu. Koporkoe 3aMbIkaHue.

DJNEeKTpOHHAas IPOBOJAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTb COIIPOTHBIIEHNS METAJNIOB
0T TemnepaTypsl. CBEpXIpOBOIUMOCTb.

DnexTpuyecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass ¥ TpPUMECHass MPOBOAMUMOCTh MOJYIPOBOIHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBogHuKOBbIE TPHUOOPHI.

DNEeKTpUYEeCKUd TOK B PacTBOpax M PpaciiiaBaxX A3JIEKTPOIUTOB. DIJIEKTPOIUTHYECKAs
JUCCOLMAIMS. DIEKTPOIIN3.

DneKTpuYecKuid ToK B razax. CaMOCTOATENbHBIN U HECAMOCTOSITEIBHBIN pa3psia. MomHus.
[Tna3ma.

TexHuueckue ycTpoiicTBa W MPAKTUYECKOE NPHUMEHEHHUE: aMIIepMETp, BOJBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpOHArpeBaTelIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTHBIICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPbHl U (HOTOPE3UCTOPHI,
MOJTyIPOBOIHUKOBBIH JTNOJI, TaJbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HAPSKEHUS.

3aBUCUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IMPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MIONIEPEYHOT0 CEUYEHUS U MaTepuaa.

CMmeniaHHO€ COeTUHEHHNE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpOABHKYIIEH cuiibl. KOpOTKOE 3aMbIKaHUE TallbBAHMYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOJIUTOB.

WckpoBoii pa3psa 1 NpOBOANMMOCTD BO3AyXa.

OAHOCTOPOHHSAS IPOBOAUMOCTD AUOAA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMemaHHOTO COEIMHEHHS PE3UCTOPOB.

W3mepenne  HNEeKTpOABWKYIIEH CHJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHEro
CONPOTUBJICHUS.

Hab6mronenue anextpomnmsa.

MexnpeaMeTHbie CBA3U



Nzyuenne kypca ¢usuku 06a3zoBoro ypoBHS B 10 Kiacce OCYyIIECTBISCTCS C y4&TOM
COJZIepIKATENBHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTHUKH, OWOJOTHH, XHMUH,
reorpaduy ¥ TEXHOJIOTHH.

Medicnpeomemmuvle nouwsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO MO3HAHMS:
SBJICHWE, HAYYHBIH (aKT, THIoTe3a, (u3WdecKkas BEIUYMHA, 3aKOH, TeOopws, HaOIro/IeHHeE,
IKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, H3MEPEHUE.

Mamemamuxa: pelieHWE CHCTEeMbl YpaBHEHMH, JMHeWHas QyHKIMsA, mapabona,
runepOoia, ux rpauku U CBOMCTBA, TPUTOHOMETPHYECKUE (PYHKIINU: CUHYC, KOCHHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX IPOEKIUH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: MexaHndeckoe JABIKEHHE B KUBOW mpupoze, AudQy3us, ocMoc, TeTooOMeH
’KMBBIX OPTaHU3MOB (BH/BI TEIUIONIEPEAYH, TEIUIOBOE PAaBHOBECHE), DIICKTPHUUECKHE SBICHUS B
YKWBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, JKUAKOCTEH M Ta30B, JJEKTPHUYECKHE
CBOWCTBA METAJIJIOB, SJICKTPOIUTHYECKAs TUCCOIUALINS, TaTbBAHUKA.

T'eoepaghus: BIa)XHOCTH BO3lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHNe ABIKEHHUN C MCIIOIB30BAaHHUEM MEXAHHU3MOB, YUET TPEHHS B
TEXHUKE, TOIIIUIMHUKH, WCIOJIh30BAHMUE 3aKOHA COXPAHEHUsS HMMITyJibca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), IBHUraTelnb BHYTPEHHErO CropaHus, ImapoBas TypOuHaA, OBITOBOM
XOJIOAMIIPHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOTyYSHHUsI COBPEMEHHBIX MaTEpHAIIOB, B TOM YHUCIIE
HAaHOMAaTEepHaJOB, W  HAHOTEXHOJIOTHH,  OJJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI TPHUHTEpP, OJIEKTPOHArpeBaTeNbHBIE TNPHOOPHI,
3JIEKTPOOCBETUTEIIBHBIE MPHUOOPHI, TaTbBAHUKA.

11 KJIACC
Paznen 4. DiekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUYUA

[TocrossHHbIE MarHuThl. B3aMMoAEHCTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHoe TIOJe.
Bexkrop marauTHOM MHAYKIMU. [[pUHIMI CyIeprio3UMyU MarHUTHBIX NTosie. JIMHUKM MarHuTHOM
nHAyKUuy. KapTuHa AMHUN MarHUTHOW MHIyKLWH T0JIS1 IOCTOSIHHBIX MArHUTOB.

MarnuTtHOe 1oJie MPOBOAHMKA C TOKOM. KapTuHa NWHUNA MHAYKIHH MarHUTHOTO MOJIs
JUIMHHOTO TPSIMOTO TPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoaeicTBue mMpoBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOJIyJIb M HalpaBJICHHUE.

Cuna Jlopenua, €€ Moaynb W HampaBieHue. J[Br>keHue 3apsHKEHHOM 4YacTUILBl B
OJIHOPOJIHOM MarHUTHOM moiie. Pabota cuiel JlopeHia.

SIBneHue HSIEKTPOMAarHUTHOM MHIAYyKUMU. [IOTOK BeKkTOpa MAarHUTHOM WHAYKIIMH.
DNEeKTpOABMKYILAs CHUJla MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM nHayKuuu dapanes.

BuxpeBoe nsnexkTpuueckoe Mmoje. DNEKTPOJABIKYINAs Cuila HHAYKIHH B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYNATENbHO B OJJHOPOAHOM MAarHUTHOM TIOJIE.

IIpaBuno JleHna.

NHayKTUBHOCT. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBMKYILAsl CUJIa CAMOMHTYKIUH.

DOHeprusi MarHUTHOTO MOJISl KATYIIKHA ¢ TOKOM.

DJIEKTPOMarHuTHOE TOJIE.



TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: IIOCTOSHHBIE MAarHUThI,
3JIEKTPOMArHUTHI, 3JIEKTPOJBUIATEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTUL], MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOIO MyYKa MarHUTHBIM MOJIEM.

JIuHUM MHOYKIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre N1BYyX MPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJINATA.

SIBiIeHME 3IIEKTPOMArHUTHOM WHIYKIUU.

IIpaBuno JleHna.

3aBUCUMOCTD AJIEKTPOABMIKYIIEH CUIIbI MHIYKIIMU OT CKOPOCTH MU3MEHEHHS] MarHUTHOTO
IIOTOKA.

SIBneHue caMOMHAYKIINH.

Yuenuueckuil sxcnepumenm, rabopamoprvie pabomol

N3ydyeHne MarHuTHOTO NOJISI KATYLIKH C TOKOM.

HccnenoBanue nericTBus MOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue sBieHUS 3JIEKTPOMATHUTHON UHYKIIHH.

Pazgen 5. Kosedanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas cucrema. CBoOOgHBIE MexaHMuecKue KonebOanus. [apmMoHuyeckue
konebanusi. Ilepuon, dacrora, amrmmuryga U (daza konebanuid. I[IpyKHHHBIM MasSTHHK.
MareMaTHyeCKUil MasTHUK. YpaBHEHHE TapMOHUYECKHUX KosieOanuil. IlpeBpaiieHue >Hepruu
MIPY TAPMOHUYECKHUX KOJICOaHUSX.

Koneb6arenbupiii  kOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUIACATHHOM
KoJIe0aTeIbHOM KOHType. AHANOTHs MEXIYy MEXaHWYeCKMMH W O3JEKTPOMarHUTHBIMHU
konebanusmu. dopmyna ToMmcoHa. 3aKOH COXpaHEHHUs SHEPTUHM B HACATHBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromMX KojeOaHUsAX. BBIHYXIeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BriHyX/IeHHBIE AIEKTPOMArHUTHBIE KOJIEOaHUsI.

Ilepemennsblil Tok. CHHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYJHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHMUS.

Tpanchopmarop. IlpousBoacTBO, Tepenadya W TOTPEOJICHUE SICKTPHUUYSCKON SHEPTHUU.
DKOJIOTMYeCKHEe PpHUCKA TpU MPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa HCIOIb30BaHUS
AIEKTPOIHEPTUH B TIOBCEHEBHOM KU3HU.

TexHuueckue yCTpONCTBA M MNPAKTHYECKOE IPUMEHEHHE: DJIEKTPUYECKHN 3BOHOK,
TE€HEePATOp MEPEMEHHOI0 TOKA, JTUHUU JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KOJIeOATebHOM CUCTeMBI (TIPYKHHHBIN WIH MaTeMaTUIeCKUN
MasTHHUK).

HaGmronenue 3atyxaronmx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUIA.

Hab6monenue pezonanca.

CB0OOIHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.



OcummiorpaMmsl  (3aBUCUMOCTH  CHJIBI  TOKa UM HampsDKEHUST OT BPEMEHM) s
AJIEKTPOMATHUTHBIX KOJICOAHHM.

Pe3onanc mpu mociaenoBaTeNbHOM COCAMHEHUH PE3UCTOPA, KATYUIKU WHIAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mopenb TUHUY JJIEKTPOIIEPEIaun.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJIbIX KOJIEOaHHM rpy3a Ha HUTH OT JAJIUHBI HUTH U
Macchl Tpy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENM W3 MOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYUIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAaAZHUMHbBLE 60JIHbI

Mexanudeckue BOJHBI, yCI0BUsA pacnpocTpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHHs
W juymHA BOJHBL. llomepeunsie W mpoAodabHbIE BOJHBL HHTepdepeHmus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS W3JIYYEHHS 3JIEKTPOMArHUTHBIX BOJIH. B3aummuas
opueHrtauus BektopoB E, B, V B snextpomarHutHoil BoiHe. CBONCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpeJIOMIICHUE, TMosipu3anus, audpakmus, wuHTepdepenius. CKoOpocTbh
AJIEKTPOMATHUTHBIX BOJIH.

[IIkana >7€KTPOMArHUTHBIX BOJH. [IprMeHEHHE AIEeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHUMIIBI pagnOCBA3M U TeleBUAeHUs. Paaronokanusi.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckue ycTpoWCTBa W MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yIbTPA3BYKOBasl JIMarHOCTHKAa B TEXHUKE M MEAMIIMHE, pajiap, paJuonpuEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUYHBIX U MPOJ0JIbHBIX BOJH.

KoneOGmromieecs Te10 kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus: U MpeaoMIICHHSI MEXaHUUYECKHUX BOJIH.

Habmonienue nnrepdepeHnnu u AuQpakiiny MeXaHH4eCKUX BOJH.

3BYKOBOI pPE30HAHC.

HaGmoienue CBS3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOH M YacTOTOM
KOoJIeOaHmil.

UccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaK€HHE, TMPEJIOMIICHHE,
nossipu3anus, Audpakius, HHTephepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe paclipocTpaHEHUE CBETa B OAHOPOJIHOM Cpeie.
JIyd cBeta. ToueuyHbIl ICTOYHUK CBETA.

OtpaxeHne cBeTa. 3aKOHBI OTPaKEHHUS cBeTa. [locTpoeHHe H300paKEHH B IUIOCKOM
3epkaie.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMIIEHHS CBeTa. AOCOJNIOTHBIM  TOKa3aTelb
npenomieHusi. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus ceeta. CroxkHbli cocTaB Oesoro cBera. LIBer.



CoOupatonie M pacceuBarolye JWH3bL. ToHKasg nuH3a. DOKyCHOE pacCTOsSHHE H
onTHUYecKas cuijia TOHKOM JnuH3bl. [locTpoeHne n3o0paxkeHnii B COOMPAIONINX U PacCEeUBAIOLINX
nuH3ax. PopMyIia TOHKOW JIMH3BIL. Y BEIMYEHHE, JaBaEMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass onrtuka. HWutepdepenmus cBeta. KorepeHTHbIE HWCTOYHUKH. Y CIOBHS
HAOI0IEHUS] MAKCUMYMOB U MUHUMYMOB B MHTep(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOTE€pPEHTHBIX UICTOYHUKOB.

Hudpakmust cera. [udpakumonHas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCHMYMOB TIPH TaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBAa M MpPAaKTUYECKOE NPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TeJIeCKON, BOJIOKOHHAs ONTHKA, AU(pakiroHHAas
pemIETKA, TOISTPOUSI.

Llemoncmpayuu

[IpsiMonuHetHOE pAacIpOCTpaHEHUE, OTPAKEHHWE M IMpeloMiieHue cBeTa. Onruyeckue
puOOPBHI.

IlonHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

UccnenoBanue CBONCTB N300paKEHUI B JIMH3AX.

Mopenn MEKPOCKOIIa, TEIECKOA.

Hab6mronenue natepdepeHnmn crera.

Hab6monenue audpakiuu cera.

Habmonenue nucnepcun cBera.

[Tomyuyenue crnekTpa ¢ HOMOIIBIO MPU3MBIL.

[Tomydenue cekTpa ¢ TOMOIMIBbIO TU(DPAKIIMOHHON PEIIETKY.

Habmoienue nomnsipuszanuu cBera.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3mepenne nokaszaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

HaGmronenue aucnepcnn cBeta.

Paznen 6. OcHOBBI cienaJIbLHONH TEOPHUH OTHOCUTEIBLHOCTH
I'paHnLBI TPUMEHUMOCTH KJIACCHUYECKOM MeXaHUKH. llocTynaTel crienMalbHONM TEOpHUH
OTHOCUTEJIbHOCTU: HHBAapUAHTHOCTb MOJYJII CKOPOCTM CB€Ta B BaKyyMme, IPHUHIIMII
OTHOCHUTEIBbHOCTU DUHIITEHHA.
OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU U COKpAIEHUE JUIHBI.
DHEprusi 1 UMITYJIbC PEISATUBUCTCKON YaCTUIIBI.
CBs13p MacChl € YHEPTUEN U UMITYJIBCOM PEISTUBUCTCKONW YaCTUIbl. DHEPTUs MTOKOSI.
Pa3zpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonsl. Popmyna [Tnanka cBsi3u SHEpruu POTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYJIbC
¢doroHa.
OtkpeiTne u wuccienoBanue (orodpderkra. Ombitel A. I. CroseroBa. 3aKOHBI
doroaddekra. Ypasuenue Ditamreiina s porordpdexra. «KpacHas rpanuma» gporospdexra.
JlaBrenne cBera. OnbiTel [1. H. JIeGenena.
XnMHrueckoe IeHCTBHE CBETA.



TexHuueckue ycTpoOHCTBa M IpaKTHYECKOe NpUMEHEHHe: (HOTodreMeHT, (POTONaTUHK,
COJIHEUHasi OaTapesi, CBETOIUO/.
Jlemoncmpayuu
®otor¢h(PexT Ha YyCTAaHOBKE C IMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKk0HOB BHELTHETO GoTOdPdeKTa.
Cetoauon.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiThl Pesepdopaa mo paccessHuto o -yactull. [lnanerapHas
Mozenb atoMa. [loctynatel bopa. U3nmydenue u norsiomuieHre GOTOHOB MpU MEPEXO/IE aToma C
OJIHOTO YypOBHSI SHEpruu Ha Jpyrod. Buabl cnexktpoB. CnekTp ypoBHEH SHEpruu aroma
BOJIOpOJA.
BonHoBbie cBoiicTBa yactull. BonHel ae bpoitnsa. KopmycKyspHO-BOTHOBOW Tyanu3M.
CroHTaHHOE ¥ BBIHYKJEHHOE U3TyUYeHHE.
TexHuueckne yCTpoilcTBa W TNPAKTUYECKOE MPUMEHEHHE: CHEKTPaJbHBIA aHAIN3
(cnexTpockon), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopenb onsita Peszepdopaa.
Omnpenenenne AIMHBI BOJIHBI JIa3epa.
Hab6mronenue nuHEHYaThIX CIIEKTPOB M3TYUYSHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol
Habmoienue nuHeivaToro cnexkTpa.
Tema 3. Amomnoe s0po
OKCIIEpUMEHTHI,  JOKa3blBalOIIME  CIOKHOCTH  CTPOEHUS  sjpa. OTtkpbiTHE
panuoaktuBHOCTH. OTBITH Pesepdopna mo onpeneneHnio cocTaBa paaroakTHBHOTO U3TYUYCHHUS.
CaoiicTBa anb(a-, 6era-, raMMa-u3nydeHus. BiusHue paguoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHa W HeiTpoHa. Hykmonnass moxpenb snpa [eiizenOepra—liBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M3orornsl.
Anbda-pacnian. DNEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amma-uznmyueHue. 3akoH
PaZiMOaKTUBHOTO pacmaja.
DOHeprus CBsA3M HYKIIOHOB B sizipe. SnepHbie cuibl. JleekT Macchl spa.
SAnepHble peakuuu. JlelleHUE U CUHTES sEP.
SAnepusiii  peaxtop. TepmosinepHslii cunTe3. IlpobieMbl M NEPCHEKTHBHI  SIEPHON
SHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SEPHON SHEPreTHKU.
DnieMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.
MeTo 161 HaOJIIOIEHUS U PETHCTPALMH 3JIEMEHTAPHBIX YaCTHI.
dyHaameHTanbHbIe B3auMoeiicTBusl. EQMHCTBO (hn3nueckoil KapTUHBI MUpa.
TexHuueckue ycTpoHCTBa M MPaKTUYECKOE MPUMEHEHHE: JT03UMETp, Kamepa BuibcoHa,
SAIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).
Paspnen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH
Dranbl pa3BUTUS acCTpoHOMUU. [IpuKkiagHOe U MUPOBO33PEHUECKOE 3HAUCHHUE AaCTPOHOMUHU.



Bun 3Bé3anoro Heba. Co3Besust, ApKue 3BE3/bI, IIAHETHI, X BUAUMOE JBHKEHHE.

ConneuHast cucrema.

Connue. ConneuHass akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3BI, UX
OCHOBHBIE XApaKTEpUCTUKHU. JlmarpamMma «CHEKTpajabHBIM KJIAaCC — CBETHUMOCTB». 3BE3MBI
IJIaBHOM T0OCJIEIOBATEIbHOCTU. 3aBHCHMOCTh «Macca — CBETUMOCTBb» JMJis 3BE3/ TJIAaBHOM
MOCJIeI0BaTebHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpEeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KICHUH U 3BOTOINH COJIHIA U 3BE3/. DTallbl )KM3HU 3BE3 .

Muineunsiit [1yTs — Hama [ManakTtuka. [lonoxenue u aeuxenue Connna B [Nanaktuke. Tumnsl
rajakTuk. PaguoranakTuku v kBazapsl. YEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoi. 3akon XaO6ma. PasOeranme ramaktuk. Teopust
Bonpuioro B3peiBa. PenukToBOE M3IyUdeHNUE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmoienust HeBOOPYKEHHBIM TJ1a30M C UCTOJIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
IUIsL ONpeieNICHUs TOJI0XKEHUsI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHoro nostymapus 1 sipkue 3BE31pl.

HaGmonenus B reneckon Jlynsl, miianer, Maeunoro [lytu.

O0o0maroniee noBTOpeHue

Pons ¢u3uku u acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIMAIBLHON |
ATHUYECKON cdepax JesATeJbHOCTH 4YelOBeKa, pOJlb W MecTOo (U3UKM U acTPOHOMHUHU B
COBpPEMEHHOW HAay4YHOW KapTUHE MHpa, poiib (Qu3nMdeckoil Teopun B (HOPMHPOBAHHUH
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MHUpa, MECTO (PU3MUYECKOM KapTUHBI MUpa B OOIIEM pSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHHUM O IPUPOJE.

MexnpeamerHblie CBA3U

Nzyuenmne kypca ¢usukn 06a3oBoro ypoBHS B 11 Kiacce OCYyIIECTBIISIETCS C y4ETOM
COJZIepIKATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTUKH, OWOJOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsmus, CBSI3aHHBIE C W3YYEHHEM METOIOB HAy4YHOI'O TO3HAHHUS:
sBIICHUE, Hay4yHbIH (pakT, rumoresa, (usmueckas BeNMYUHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, UBMEPEHHUE.

Mamemamuxa: pelieHNe CUCTEMbl YPaBHEHUH, TPUTOHOMETpPHYECKHE (PYHKIUH: CHHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOKIECTBO, BEKTOPHl M HX
MPOEKIIMM Ha OCH KOOPJAWHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JIEMEHTAPHBIX ()YHKIIHH,
NIPU3HAKK TTOJO00US TPEYTOJIbHUKOB, OTpeIeTICHNE TUTOIAIN TUIOCKUX GUTyp M 00BEMa Tell.

buonocusa: snextpuueckue SBICHHUS B JKUBOW MpPUPOJE, KojieOaTelbHbIEe IBUKEHHS B
KUBOM TMpUpPOJE, ONTUYECKHE SBJICHHUS B XUBOW MpUpOJE, AECUCTBUE paJuallid Ha JKUBBIC
OpraHU3MBbl.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHaJIH3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MIIM, 3aJIe)KM MAarHUTHBIX pyll, HOTOChEMKa 3eMHOM
MIOBEPXHOCTH, NMPEACKa3aHue 3eMJIETPSACEHUII.

Texuonozus: TUHUAN 3JEKTpoNepeay, TeHEpaTop MEPEMEHHOIO TOKA, AJIEKTPOIBUIaTelNb,
WHIYKIIMOHHAsT TIeYb, pajap, paJIuoONpHEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHast OaTapes.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA
OcBoenne yueOHoro npeamera «dusuka» Ha ypoBHE CpeHero odiero oopaszobanus (6a3oBbIil
YpOBEHb) AOHKHO O0ECTeYUTh TOCTHUKEHHE CIEAYIOIIMX JTUYHOCTHBIX, METANpeAMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOTO mpenMera «DH3MKa» TOJKHBI OTPaKaTh
TOTOBHOCTh U CIOCOOHOCTH OOYYAIONIMXCSI PYKOBOICTBOBAThCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEeN JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IICHHOCTSM  POCCHICKOTO  OOIIECTBa,
paciivpeHre >KU3HEHHOTO OIbITa U ONbITA AESITEILHOCTH B IMPOLIECCE PeaTu3alliid OCHOBHBIX
HAIpPaBIIEHUN BOCTIUTATEIBHON 1€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIUTAHUA:

C(OPMHUPOBAHHOCTh  TPAXKJAHCKOW TO3MLIUH  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIICKOTO OOIIECTBA;

NPUHATHE TPAJAULIMOHHBIX OOIICUEIIOBEUECKUX TYMAHUCTHUECKUX U J€MOKPATUYECKHUX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIBHOCTh B HMHTEpEcax TPakJaHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

yMEHHE B3aUMOJEHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUH C HX
GYHKIUSMU ¥ Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTapHOM 1 BOJIOHTEPCKOM I TETLHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKON TPakTAaHCKON MIEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHHCKHUX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHHS,

CIOCOOHOCTh OLIEHMBATH CUTYAIlMIO0 U MPUHUMATh OCO3HAHHBIC PEIEHHs, OPUEHTHPYSIChH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YUEHOTO;

OCO3HAHWE JIMYHOTO BKJIAJIA B MOCTPOSHHUE YCTOWYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUYECTBA, MPHUCYIIETO
¢buznyecKoil Hayke;

5) TpyaoBoro BoOCIHMTAHMA: HHTEPEC K pa3iIHuHbIM cdepaM MnpodeccuoHaIbHON
NesTeNbHOCTH, B TOM YHCJIE CBS3aHHBIM C (U3UKOW M TEXHUKOH, yMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOP OyayIiel mpodeccuu U pearn30BhIBaTh COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa3oBaHHIO B 00nacTu (pU3MKK Ha
MPOTSKEHUH BCEU JKU3HU;

6) 7K0J1I0rM4ecKOro BOCUTAHMA:

c(OPMUPOBAHHOCTh 3KOJOTHYECKONH KYJIbTYpbl, OCO3HaHUE TJ00aIbHOIO Xapakrepa
AKOJIOTMYECKUX MPOOIeM;

TUTAHUPOBAHME M OCYIIECTBIIEHUE NEHCTBUII B OKpYXKalIeH cpele Ha OCHOBE 3HAHUS
1eNnel yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacuIMpeHue OMbITa JIESITEIbHOCTH SKOJOTMYECKOW HANpaBJICHHOCTH Ha OCHOBE
MMEIOIIMNXCS 3HAaHUH 10 (PU3HUKE;

7) UEHHOCTH HAYYHOI0 TO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAay4YHOU JesATeNIbHOCTH, TOTOBHOCTh B Mpoliecce M3yueHus: Gu3nKu
OCYIIECTBISATH MPOEKTHYIO U UCCIIEIOBATENBCKYIO NeSTeIbHOCTh MHAUBUAYAIbHO U B TPYTIIIE.
METAINIPEJMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/IbHBbIC YHHBeEPCAIbHbIE Y4eOHbIe 1eHCTBUSA

Ba3oBble Jiornueckue aeicTBUA:

CaMOCTOSITENTLHO (DOPMYJIHPOBATh W AaKTyaJIH3UPOBaTh MPOOIEMY, paccMaTpuBaTh e&
BCECTOPOHHE;

OTIPEIEIATh LENH IeATeITLHOCTH, 337aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3NUYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH pEUIeHHs MPOOJIeMbl C YUETOM aHAIM3a UMEIOIIMXCS MaTepPHabHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YyJbTATOB LIEIISAM,
OIICHUBATh PUCKHU IMOCJIEICTBUI JIESITEILHOCTH;

KOOPJMHHUPOBATH U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIVICHHUE MPU PEIICHUN KU3HEHHBIX TTPOOIEM.

Ba3oBble uccienoBarenbckue J1eiCTBUS:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUSMU W METOAaMH (DU3HUECKON
HAYKHU;

BIIa/ICTh HABBIKAMHU Y4YeOHO-MCCIEAOBATEIbCKOM M MPOEKTHOM AEATEIhHOCTH B 001acTH
(GU3HUKY, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOUCKY METOJ/IOB PEIICHHS 3a]1a4
(U3HYECKOTO COepKAHUS, TPUMEHEHHUIO Pa3IMIHBIX METOJI0B TIO3HAHHS,

BIIQJICTh BHUJIAMH JCSATEIHHOCTA TIO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPHPETAINH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX YYE€OHBIX CHUTyallMsX, B TOM YHCJE TMpHU
CO3/IaHUH YUEOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

BBISBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallu3UpOBaTh 3a/ayy, BbIIBUTaTh
TUNOTE3y €€ peIIeHUs, HAXOAWTb AapryMEHThl MJisi JI0Ka3aTelIbCcTBa CBOUX YTBEPKICHUM,
3a[]aBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

aQHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEIICHUs 3aJaddl pPe3yJIbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIbHOW NESITEILHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (QU3HKU;

JaBaTh OLEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HaHUS MO (PU3HKE B MPAKTUYECKYIO 001aCTh KUZHEACITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33724, JTOMYCKAIOUIUe albTePHATUBHBIC PEIICHHUS.

Padora ¢ unopmanmeii:

BIIQJICTh HABBIKAMU TIOJy4eHUsS WHMOpMAIUU (PU3MUECKOTO COACPKAHUS U3 UCTOUYHUKOB
pPa3HBIX THWIIOB, CaMOCTOSTEIBHO OCYIICCTBIATh TIOWCK, aHAIW3, CHUCTEMAaTHU3alui0 |
MHTEPIIPEeTalNI0 UH(POPMAIIUK Pa3IMYHBIX BUIOB U (HOPM IMpe/ICTaBICHHUS,



OLIEHUBATh JJOCTOBEPHOCTh HH(POPMAIINH;

UCTIONB30BaTh CPEACTBa HMH(MOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pelIeHNH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpTraHU3AIlMOHHBIX 3aJ]ad C COOJIOJICHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, pecypcocOepekeHrs, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKaHHUA B pa3IMuYHBIX (opMarax ¢ ydEToMm
Ha3HayeHWs: WHGOpPMAalMM ¥ UEJNEeBOM ayAuTOpUM, BBIOMpas ONTUMaJbHYIO (opmy
IIPEJICTaBICHNS U BU3YyaIU3alUH1.

KoMMyHuKaTHBHBIC yHUBepcaabHbIe y4eOHbIE 1eHCTBHUA:

OCYIIECTBIISTh OOIIEHHE Ha YpOKaX (PU3UKU U BO BHEYPOUHOH NI TETHHOCTH;

pacro3HaBaTh MPEANOChIIKM KOHMIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYATbHON paOOTHI;

BBIOMpATh TEMATUKY M METOAbl COBMECTHBIX ACHCTBUN C YYETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJIOT0 UJ€Ha KOJUIEKTHUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTb M KOOPAUHHPOBATh
JNEUCTBUSL TO €€ JOCTH)KEHHUIO: COCTAaBJATh IUIAH JCHCTBHM, paclpeleisiTb POJIM C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIA/Ja M KaKJOT0 yYaCTHUKA KOMAH[bl B OOIIUN pe3yibTatr
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh MJIEU C TMO3UIMH HOBH3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IIO3UTUBHOE CTPATErMUYECKOE TIOBEJEHUE B PA3JIMYHBIX CUTYalMsX,
MPOSIBJIATH TBOPUECTBO ¥ BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryssiTuBHBIC YHHBepcabHbIe y4eOHbIe 1eiicTBUA
Camoopranuzamnus:
CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 005acTH (GU3UKH U
aCTPOHOMUHU, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATENIbHO COCTAaBJIATH IJIaH PELICHUs PACUETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUSI MIPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOMIMXCS PECYpcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNN;
JaBaTh OIIEHKY HOBBIM CUTYaIIUSIM;
pacmmpsATh paMKH Y4eOHOTO TIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;
crocobcTBOBaTh (DOPMUPOBAHMIO U TMPOSIBICHUIO J3PYIUIUMH B oOjactu  (PuU3MKH,
MIOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIUOHAJIbHbI MHTE/JIEKT:
JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTh, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENIbHOMN pe(IeKCUM KaKk OCO3HAHMS COBEPILIAEMBIX JIEHCTBUI
Y MBICTUTENBHBIX TPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIE30BaTh MPUEMBI peIeKCUH TS OLIEHKU CUTYallld, BEIOOpa BEPHOTO PEILICHUS;



YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIU3€ PE3yJIbTaTOB JEATEIbHOCTH;
NPUHUMATD ce0sl, TOHMMAast CBOM HEJIOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3E PE3yJIbTaTOB AEATEIIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPaBO APYTUX HA OMINOKH.

B npornecce AO0CTHKEHMS TMUHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOTPaMMBbI 110 (PU3UKE IS
YPOBHSI CpeIHEro o0Iero oopa3oBaHusi y 0OydYarOUIMXCsSl COBEPIIEHCTBYETCS AMOLMOHAIBHBIN
MHTEJUIEKT, MPEANoaralonmi c)opMHUpPOBAHHOCTE!

CaMOCO3HaHUs, BKIIIOYAIOIEr0 CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBIICHUS Pa3BUTHs COOCTBEHHOH SMOIIMOHATIBLHOMN cephl, OBITh YBEPEHHBIM B cebe;

caMOperyJIMpOBaHusl, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHHE IPUHUMATh

OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTHPOBaThCS K SMOLMOHAIBHBIM

M3MEHEHUSIM U MPOSBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIEH CTpeMIIEHHE K JOCTHKEHHMIO LIeTd U YCIexy,
ONTUMM3M, HHUIIMATUBHOCTb, YMEHHUE IEHCTBOBATh UCXOs U3 CBOMX BO3MOKHOCTEH;

SMITaTUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAJIBHOE COCTOSIHHE JPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUINX CIOCOOHOCTh BHICTPaUBaTh OTHOLIEHUS C APYTUMU
JFOIbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peraTh KOH(IUKTHI.

NNPEJMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYHYAIOLIMXCS YMEHUH:

J€MOHCTPUPOBATh HA MpHUMEpax pojb U MeCTO (pU3MKH B (POPMUPOBAHUM COBPEMEHHOU
HAay4yHOW KapTHHBI MHMpA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTMM, B MPAKTUYECKOU
NESATEILHOCTH JIFOJCH;

YUUTBHIBATh TPAHMIBI TPUMEHEHUS HU3YyUYEHHBIX (PH3MUECKUX MOJEIEH: MaTepualibHas
TOYKA, WHEPIUAIbHAS CHCTeMa OTCYETa, a0COJIOTHO TBEPJOE TENO, WICATbHBIA ra3, MOACITH
CTPOEHHMSI Ta30B, KUJIKOCTEH M TBEPIBIX TeJ, TOYCUHBIN 3JEKTPUUYECKUHN 3apsi MpH peIIeHUn
¢buznyecKux 3a1ay;

pacrio3HaBaTh (hU3MYECKHE SBJIECHUS (IIPOLECCh) U OOBACHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUU CTPOEHUsS BEIECTBA M 3JIEKTPOAMHAMUKU:
pPaBHOMEPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MABIKEHHE, CBOOOJHOE TaJieHHE Tell,
IBIDKEHHE 110 OKPYXXKHOCTH, HHEpIHMs, B3aumojeiictBue Tten, auddysus, OpoyHOBCKOe
JBUKEHHUE, CTPOCHME KHUJKOCTEH M TBEPIABIX TeJl, U3MEHEHHE O00bEMa Tell NpU HarpeBaHUU
(oxJ1aXxeHNN), TEIUIOBOE paBHOBECUE, UCIIAPEHNE, KOHACHCALUs, [UIaBJICHUE, KPUCTAILIIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3]lyXa, MOBBIIICHHE JABJICHUS Ta3a MpU €ro HarpeBaHUH B 3aKPHITOM
cocyze, CBA3b MEXAYy IapaMeTpaMH COCTOSHUSI Ta3a B M30IpoLeccax, AJIEKTpU3alus Tel,
B3aUMOJICHCTBHE 3apsI/I0B;

OIUCBIBATh MEXAHUUYECKOE JBM)KEHHUE, MCIOJb3Yys (PU3NUECKUE BEJIWYMHBI: KOOPJUHATA,
IIyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJIA, UMIYJIbC Tella, KMHETHYECKast
SHEprus, NOTEHIMANbHAs SHEpPrus, MexaHudeckas paboTa, MEXaHMUYECKass MOIIHOCTb;, MpHU
ONMMCAaHWW TPABWIBHO TPAKTOBaTh (U3UUECKUH CMBICH HCHOJB3YyEMbIX BEIHYUH, WX
0003HAaYCHUS M EAUHUIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BETUUNHY
C IpYTUMH BEJIIMYNHAMY;

ONUCHIBATh HM3yUYEHHBIE TEIUIOBBIE CBOMCTBA TEd M TEIUIOBBbIE SBJICHUS, HCIOIb3Ys
¢u3nyeckue BeNWYMHBI: JAaBJICHUE Tasza, TEMIeparypa, CpelHsAs KUHEeTH4YecKas >SHeprus



XA0TUYECKOI0 JBWKEHMSI MOJEKYJ, CpPEOHEKBAJpaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPTusi, padoTra ras3a, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIUIOBOTO
JBUTATENS; TIPU OMMCAHWU TPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCTIOJIb3YEMBIX BEITHUNH,
ux OOO3HAYeHMs M EIUHHUIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYI (PU3UUYECKYIO
BEJIMYMHY C JPYTMMHU BEJTUYUHAM;

OIUCHIBaTh M3YYECHHBIE JJIEKTPUYECKUE CBOMCTBA BEIECTBA M DJIEKTPUUECKUE SIBJICHUS
(mporecchl), UCTIONB3Ysl (U3UUECKUE BEIMYMHBL AJIEKTPUUYECKUM 3apsij, 3JIEKTpUYecKoe IoJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAl, PAa3sHOCTh IOTEHIMAIOB; IPU ONUCAHMM IPABHIIBHO
TpPaKTOBaTh (PU3MYECKHI CMBICT MCIOIb3yEMbIX BEJIWYMH, UX OOO3HAYCHHUS W EIUHUIIBI;
YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTMUUHY C IPYTHMH BEIMYNHAMH,

aHATM3UPOBATh (YU3WYECKHE MPOIECCHl W SIBICHUS, WCTONB3Ys (U3NYECKHE 3aKOHBI H
MPUHIMIBE: 3aKOH BceMupHoro tarotenus, I, II m III 3axkonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM dHEPruu, 3aKOH COXpPAaHEHHsI UMITYJIbCca, IPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIIUI
paBHOINPABUsl UHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETHMYECKONM JHEPIUU TEIUIOBOTO JBUKCHMS
MOJIEKYJl ¢ aOCOJIOTHOM TeMIlepaTypoi, MEepBHI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsijia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4eCKOe BBIPAYKEHUE U YCJIOBUS (TpaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIUIIBI ICHCTBUSL MAIIMH, MPUOOPOB M TEXHUYECKHUX YCTPOICTB;
pas3nnyaTh yCcaoBUs UX O€30IAaCHOTO MCIIOJIb30BAHUS B IOBCEAHEBHOM KU3HM;

BBITIOJHATh JKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SBJICHUM W TPOIECCOB C
UCTOJIb30BAaHUEM NPSAMBIX U KOCBEHHBIX H3MEPEHUH, TNpu 3TOM  (POpPMYyJIHPOBATH
npobiemy/3agadyy M TUNOTe3y Yy4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEUI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYITHUPOBATH BHIBOBI;

OCYIIECTBIATh MpPsSMble M KOCBEHHbIE H3MEpeHHUs (U3NYECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUS] M HCIOJIb30BATh W3BECTHBIE METOJBI OLECHKH
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTU MEXIy (U3MYECKMMH BEJIMYMHAMU C HCIOJIb30BAaHUEM
NpSIMBIX HM3MEPEHUH, MPH 3ITOM KOHCTPYHpPOBaTh YCTAHOBKY, (DUKCHPOBATh pPe3yIbTaThbl
MOJyYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEIMYHMH B BHJE TaONMIl U IpadUKOB, J1€aTh BBIBOIbI
II0 pe3yJIbTaTaM MCCIEA0BAHNUS;

coOmogaTh mpaBuiaa 0€30MacHOro TpyJda MpH IMPOBEICHUM HCCIENOBAHUNH B paMKax
yu4eOHOro HKCHEPUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOM M MHPOEKTHOH  JEesATeIbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1JAOOPaTOPHOro 000pyAOBaHUS;

pemiaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCIIONb3YS
(bu3nyeckre 3aKOHbI M MIPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBM 337a4M BbIOUPATh (PU3HUECKYIO
MOJI€b, BBIJIEIATh (PU3NYECKHE BEIMYMHBI U (QOPMYJIbl, HEOOXOMUMBIE Uil €€ pelIeHMUs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOI'0 3HauUeHHs (PU3MYeCKON BEINYHHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKHM HENPOTHUBOPEYMBYIO LIETIOYKY
paccyXJIeHUi ¢ ONOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS,;

UCMOJb30BaTh IPH pPEUICHHHM Y4eOHBIX 3a7ad COBPEMEHHbIC HH(OpPMAIMOHHbIE
TEXHOJOTHM JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAlMM U NpPEJCTaBICHUS y4eOHOW U
HAYYHO-TIONMYJSIpHOW HMH(OpMAIK, TOTYYCHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaIHIo;

MPUBOJIUTH MPUMEPHI BKJIa/Ja POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;



UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecriedeHns1 6€30MaCHOCTH MIPU OOPAIIEHNH C TPUOOPAMH U TEXHHYECKUMH yCTPOHCTBAMH, JIJIS
COXPAHEHUS 3/I0POBBS U COOJIIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKPY KaIOIEel cpee;

paloTaTh B IPYIIIE C BBHIIOJIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyNNbl, palMOHAIBHO paclpeiensiTh O0S3aHHOCTH M IUIAHUPOBATh JIEATEIbHOCTh B
HECTAaHAAPTHBIX CUTYyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXKJIOTO0 M3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi pooIIeMBl.

K xoniy oOyuenust B 11 ki1acce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHUH:

JIeMOHCTPHPOBATH HA MPHUMEPaxX poib U MECTO (PH3MKH B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOU KapTUHBI MMpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B IPAKTHYECKOU
NEsITeNbHOCTH JIIOJIEH, LIEJIOCTHOCTh U €TUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAaHUIBl TPUMEHEHUS M3YUYEHHBIX (U3MUECKUX MOJeNel: TOUYeUHBIN
AJIEKTPUYECKUM 3apsiji, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJEib aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO sIJIpa MIPU PELIeHnU GU3NUECKUX 3a/]1a4;

pacro3HaBath (hU3MYECKHE SBJICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKU U KBAaHTOBOM (DM3MKHU: 3JIEKTpUUECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEMCTBHUS TOKa, B3aUMOJAEWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIMS, JAEWCTBUE MAarHUTHOTO IIOJII Ha HPOBOAHMK C TOKOM M JABWXKYILIMHCA 3aps,
3JIEKTPOMAarHUTHbIE KOJIEOAHUs U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHHE CBETa, OTPaXKEHHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJSIpU3alus CBeTa, JUCIEpPCUsl CBETa,
dotoanekrpuueckuii 3¢ ekt (porodddexT), cBeTOBOE NaBieHNE, BOZHUKHOBEHUE JTUHEHYATOrO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIHOAKTUBHOCTB;

OIUCHIBAaTh W3Y4YECHHBIE CBONCTBA BEILECTBA (DJIIEKTPUYECKUE, MAarHUTHBIE, ONTUYECKUE,
AJIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEI) M AJIEKTPOMArHUTHBIEC SBJIECHUS (IPOLECCHI),
UCTIONB3Ysl (U3MYECKHE BEIMYMHBL: DIIEKTPUYECKHHA 3apsill, CHWJIa TOKa, OJIEKTPUIECKOE
HaIpsDKEHUE, 3JIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIas CHIIA,
paboTa TOKa, MHIYKLIHS MarHUTHOrO Iojs, cwia Ammnepa, cuia JlopeHIa, MHAYKTUBHOCTh
KaTyIIKH, SHEPTUsl DJEKTPUUECKOr0 M MarHUTHOIO IMOJIeH, MEepUOoJ M 4YacToTa KoyieOaHWH B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHUja TOKA B MPOLIECCE TAPMOHMUECKUX 3JIEKTPOMArHUTHBIX
KosiebaHn#, (OKYCHOE pacCTOSIHUE M ONTHYecKass CHJla JIMH3bI, IPU ONMCAHUM IPABUIIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUEHUS M EJUHHULIBL,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIUYMHY C JPYTUMH BEITHUYUHAMU;

ONMCHIBATh HW3YyYEHHBIC KBAaHTOBBIC SIBICHHS MW MPOIECCHI, HCIONB3Ys (u3myeckue
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUsS U
uMmIynbc (OTOHA, MEpPHOA IoJypaclaja, SHEpPrus CBSI3UM ATOMHBIX s€p, IPU ONHCAHUHU
MPaBWJIBHO TPAKTOBAaTh (U3NYECKUII CMBICI HCIIOJIb3YEMbIX BEJIWYMH, UX OOO3HAueHUs H
€IMHUIIbI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIINE MAHHYIO (DU3MYECKYIO BEIMYMHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIISITH 3HAYEHUE (PU3NUECKON BETUUUHBI;

aHATM3UPOBaTh (HU3NYECKHE MPOIECCHl W SIBICHUS, UCHONb3Yys (U3NYECKHE 3aKOHBI W
IPUHLMINBL: 3akoH OMa, 3aKOHBl IIOCIENOBAaTEIBHOIO U MApaUIEIbBHOTO  COEIUHEHMS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIEKTPOMarHUTHOM  MHAYKLIHH, 3aKOH
MPSIMOJIMHEMHOTO pacIpOCTPAaHEHUS! CBETA, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHWEe OuWHmMTEeWHa I (oTodddekra, 3aKOH COXpaHEHHUS DSHEPIHH, 3aKOH
COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPAaHEHHUS DJJIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHUS
MaccoBOro 4Mcia, NocTyjiaTrel bopa, 3akOH paJuoakTUBHOTO pacnaja, MpU 3TOM pPa3IUdaTh



CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKEHHE M YCIOBHs (IpaHUIIbI,
00JIacTH) TPUMEHUMOCTH;

OTIPEJICNIATh HANpaBJIeHUE BEKTOpPAa MHAYKIMU MArHUTHOTO TIOJS NMPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiibl Jlopenna;

CTPOMTbH U ONMKCHIBATh N300pakeHNE, CO3/1aBaEMOE IIIOCKUM 3€pPKaJIoM, TOHKOM JIMH301;

BBINOJIHATh SKCIEPUMEHTHI 0 HCCIEAOBAHHIO (PU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTOJIb30BAaHUEM TNPSAMBIX W KOCBEHHBIX HM3MEpeHMil: Tmpu 3TOM  (GOpMyJIHpOBaTh
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPHUMEHTa, COOWpaTh YCTAaHOBKY W3
MPEUI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh MpPSMbIE M KOCBEHHbIE HW3MEpeHUs (U3WYECKHX BEIMYMH, TPU OTOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HCIOJIb30BATh M3BECTHBIE METOJBI OLEHKU
MOTPEIIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCUMOCTH (PU3NIECKHUX BEJIIMYHMH C MCIIOJIb30BAaHHEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATh Pe3yJbTAaThl MOJYYEHHON 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BuAe TaOnMIl M rpaduKoB, JelaThb BBIBOJABI IO pe3yJibTaTaM
HCCIIEIOBAHMS,

coOmoaTh MpaBuiaa 0€30MacHOro TpyJa NpH IPOBEACHHUM HCCIEIOBAHUN B paMKax
Y4e0HOTO OKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOH H MPOEKTHON JESATEIHHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJAOOPaTOPHOro 000pyAOBaHUS;

pematb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYEeCKOW MOJENbI0, HCIOJNIb3Ys
¢du3ndeckre 3aKOHBI ¥ IPHUHITUITEI, HA OCHOBE aHaJI3a yCIIOBHS 337a4M BEIOUPATh (PH3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIWYMHBI M (OpMyIibl, HEOOXOAuUMBbIE I €€ pelleHus,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTD MOJIyY€HHOI'0 3HauUeHHs! (pU3MUeCcKOl BEINYHHBI,

pemaTh KayecTBEHHBIE 3aJa4YM: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccykJIeHUl ¢ OOPOi Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

WCTIONB30BaTh TPH PEUNICHWHM YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHEIE
TEXHOJIOTUH JUIS TIOMCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETAIMM U TPEICTABICHHUS y4eOHOH W
HAY4YHO-TIONYJISIPHOW HMH(OpManuy, NOTYYEHHOW W3 pa3IM4YHBbIX HCTOYHHUKOB, KPUTHUYECKH
aHaAJIM3UPOBATh MOIyYaeMyI0 HH(OPMaLIHIO;

OOBSICHATH MPUHIIMITBI 1EHCTBUS MaIlIMH, TPHOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyarhb
YCIIOBHSI X O€30M1aCHOT0 MCIIOJIb30BaHMsI B TIOBCETHEBHOM JKU3HU;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKHX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HaYKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS TO (U3UKE B TOBCEIHEBHOW JKU3HU IS
obecriedeHrs: 6€30MaCHOCTH MPU OOPAIEHNUH C TPHOOpPAMH U TEXHHUECKUMH YCTPOUCTBAMH, IS
COXpPAHEHHUs 3[J0POBbs U COOJIOZEHUSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKpYXKAOLLEH cpere;

paboTaTh B TpyMIE C BBIIOIHEHUEM PA3IUYHbIX COIMAIBHBIX POJIei, MIaHupoBaTh paboTy
IPYMNIbl, pPAalMOHAJIBHO pPACHPENeNsATh OO0A3aHHOCTH M IUIAHUPOBATh JEATEIBHOCTh B
HECTAaHAAPTHBIX CUTYyallUsX, aJeKBaTHO OLCHMBATh BKJAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIBI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uugpoBbIe
Ne i/m P Konrpoabubie | TlpakTuyecku (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI e padoThlI
pecypcbl
Paznea 1. DU3UKA U METO/Jbl HAYUYHOI'O TIO3HAHUSA
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [JOK
' g Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmnorexa [HOK
2.2 Jlunanmka / https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
2.3 3aKOHBI COXpaHEHUS] B MEXaHUKE 6 1 1 hits://m.edsoo. r/7f41 bET2
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBEI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bub6nunorexa IIOK

®da3oBbIE Mepexoabl

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




Hroro no pazneny

24

Paszpnen 4. JIEKTPOAUHAMUKA

bubmnoreka [HOK
4.1 C)
AIeKTpoCTatid 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYeCKn TOK. TOKHM B 12 bubnnorexa [IOK
' pas3nyHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaunMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJJMHAMUKA
L1 MaruauTtHoe nose. IeKTpOMarHuTHas 1 1 3 bubnuoreka LIOK
' WHYKIHS https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUA U BOJIHBI
21 MexaHu4eCcKHe U JIEKTPOMArHuTHbIE 9 1 bubnuotexa [JOK
' KOJIe0aHuUs https://m.edsoo.ru/7f41¢97c
29 MexaHu4eCcKHe U JIEKTPOMArHuTHbIE 5 ) bu6mmoteka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cieIIMaIbHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThl KBAHTOBOW ONTUKHU 6 bubmorexa [IOK

https://m.edsoo.ru/7f41c¢97¢




but6mmoreka [JOK

4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6nuoreka [JOK
4.3 A 5
TOMHOE SO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

but6mmoreka [JOK

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPHU3UKU 7 hits://m.edsoo ra/7#41c97¢
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE IIOBTOPEHHUE

6.1 O6o61maroiiee TOBTOpPEHUE 4 ngi;;fg;gﬁgfmcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoasnsbie | IlpakTuyeckue
n/n Bcero U3YyYeHUs o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa O IPUPOJIE.
1 Hayunsie MeTZ bl HO?I?HapHI/iI 1 06.09.202 bubmorexa HOK
Y A o https://m.edsoo.ru/ff0c32e2
OKPYXKaroIIero MUpa 3
Ponb 1 MecTo usuku B

) q)OpMI/IpUOBaHI/II/I COBPEMEHHOM 1 07.09.202 bubnuoreka [IOK
Hay4YHOU KapTUHEI MHUpa, B 3 https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JAEATEIHHOCTHU JIIOIEH
MexaHnueckoe JBUKEHUE.

3 OTHOCHUTENIBHOCTh MEXaHUUECKOTO 1 13.09.202 bubmmoreka [JOK
nBmkeHus. [lepemerienue, CKOpocTs, 3 o https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NIpsIMOJIMHENHOE 1 14.09.202 bubnuoreka [IOK
JBHKCHHUEC 3 https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE | 20.09.202 bubnuoteka [{IOK
JIBUKCHHUC 3 https://m.edsoo.ru/ff0c372e

LY

6 CBobOoaHOE najzieHne. Y CKOpeHue | 1.09.202 bubnuotexa [{OK
cBOOOHOTO ITafECHUS 3 https://m.edsoo.ru/ff0c39cc

7 KpuBonunelinoe ABUkKEHUE. 1 bubnmnoreka [JOK




HUMITYyJIbCa. PeakTtnBHOC JBHXXCHUC

JIBrokeHne MaTepualibHOM TOUKH T10 27.09.202 hits://m.edsoo ru/ff0c3ada
OKPY’KHOCTH 3
[Ipuntun otHOCUTENBEHOCTH [ anmuiest.
8 WNHuepuuanbHble CUCTEMBI OTCUETA 28.09.202 bubmmorexa [IOK
pit . ' o https://m.edsoo.ru/ff0c3be8
ITepssiit 3akoH HeroTOHA 3
Macca tena. Cuia. [lpunnun
9 cynepno3uiuu cuil. Bropoit 3akox 04.10.202 bubmorexa [IOK
yrep H ' p . o https://m.edsoo.ru/ff0c3be8
HproTona nst MaTepraibHOM TOUKHU 3
10 Tperuit 3akon HeroToHa 1yis 05.10.202 bu6mmoreka [IOK
MAaTEPHUAIIBHBIX TOYEK 3 https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO Tsrotenus. Cuiia BuG 1OK
noImoTeKa
11 TsokecTu. IlepBas kocMuueckas 11.10.202 httos://m.edsoo.ru/fF0c3d00
CKOpOCTb 3
12 Cwuita ynpyroctu. 3akoH ['yka. Bec 12.10.202 bubmuoteka [HIOK
TeIa 3 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduureHt tpenusi.
13 Cuna CEH OTI/IBJ'ICI-(IbI/Id:[ pu BI/I)Pi(eHI/II/I 18.10.202 bubmmorexa [TOK
P e o https://m.edsoo.ru/ff0c3f76
TeJa B XKUAKOCTU WM ra3e 3
[TocTymaTenbHOE 1 BpamaTelbHOE
14 JBIDKEHHE a0COJIIOTHO TBEPIOTO TEa. 19.10.202 bubmuoreka [JOK
MowmeHT cuisl. [lmedo cuitbl. Y cnoBust 3 o https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO Tella
Mty nbC MaTepUaNIbHON TOUYKH,
15 CHCTEMBbI MaTEPUAIbHBIX TOYEK. 2510200 bubnuorexa [JOK
Wmmynbe cuitbl. 3aKOH COXpPaHEHUS 3 o https://m.edsoo.ru/ff0c43d6




16

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sHeprus
MaTepuanbHOi Touku. Teopema 00
WU3MEHEHUHU KUHETUYECKON SHEPIUH

26.10.202
3

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[ToTrenumanbHas SHEPTHUs.
[ToreHnmanbHast SHEPrus ynpyro
ne(OpMUPOBAHHOM MPYKUHBI.
[ToreHunanbHas sHEpPrus Tenaa BOIU3H
MOBEPXHOCTH 3EMJIU

but6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

HOTGHHI/IaHBHBIG 1 HENIOTCHI[MAJIbHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHUIUAJIBHBIX CUJI C UBMCHCHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHUsI MEXaHUYECKOMN
SHEPTUU

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBsizu pabOTHI CHIIBI C
U3MEHEHUEM MEXaHWYEeCKOW SHEPTUN
TeJa Ha MPUMEPE PACTSHKCHHS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota no teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKOUN TeOpHUH. bpOyHOBCKOE
neuxenue. JAuddysus

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBHS YaCTUL] BELIECTBA.
Mopenu cTpoeHHUsI Ta30B, JKUIKOCTEN




Y TBEPJBIX TEN

23

Macca monekyin. KonnaectBo
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBecue. TemnepaTtypa
u e€ uzMmepenue. [llkana remneparyp
Llenbcus

25

Wneanpueiii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIepaTypa Kak Mepa
CpeHel KHHETUYECKON SHEPrUuu
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenneneeBa-Knanelipona

but6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbToHa. I'a30BBIC 3aKOHBI

28

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMH COCTOSHUS
pa3peKEHHOTO ra3a»

29

H3onporiecchl B eanbHOM ra3e u ux
rpaduUecKoe MpeacTaBIeHIe

bubnuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpennss sHeprus
TEPMOJIMHAMUYECKON CHCTEMBI U
cnoco0Osl e€ n3mMeneHus. Konngectro
TEIUIOTHI U paboTa. BHyTpeHHs s
SHEPTHUS OJJHOATOMHOTO UI€aTBHOTO
raza

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunel reruionepenaun

bubnuorexa [JOK
https://m.edsoo.ru/ff0c5¢36

32

YV nenpHas TEII0EMKOCTE BEIIISCTBA.

but6mmoreka [{OK




KonuuecTBO TEIIOTHI U
Terionepenavye. AnuadaTHbIN
nporiecc

https://m.edsoo.ru/ff0c5c36

[1epBblii 3aKOH TEPMOJIMHAMUKH U €r0

bubnuorexa [JOK

33
MIPAUMEHEHUE K U30ITPOIIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs mporeccos B
34 IpHu (I)) e. Bropoit I3)211]<10H bubmorexa LIOK
PHPOJIC. P https://m.edsoo.1u/ff0c6230
TEPMOIMHAMUKHU
15 [Ipunnun nevictus u K11/ rernnosoit bu6nuoreka [JOK
MAallIHbBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
17 DKOJIOTHUECKHE TIPOOIEMBI
TETJIOOHEPT e THKU
13 Oo6o6maromuii ypok « MoJteKysipHast bubmuorexa [JOK
¢busuka. OCHOBBI TEPMOIUHAMUKID https://m.edsoo.ru/ff0c6938
KonTponbhas padbota no teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubmmorexa LIOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHUKI
40 [TapooOpazoBaHue 1 KOHJEHCALMS. bubnuoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOcoIroTHas ¥ OTHOCHUTEIbHAS
41 BJIAKHOCTH BO311yxa. HachIieHHbIN bubmorexa I{OK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimueckue u
amop(HbIe Tena. AHU30TPOIHUS
. but6mmoreka [JOK
42 CBOMCTB KpUCTAIIOB. JKuakue

KpHUCTAJJIbI. COBpeMCHHHe
MaTCpUaJIbI

https://m.edsoo.ru/ff0c6510




IInaBnenue u KpucCTaJllIn3alus.

but6mmoreka [JOK

43 v .
FICHBHAA TETIOTA TIABCHIA https://m.edso0.ru/ff0c6708
Cyb6numarus
but6mmoreka [JOK
44 v 6 D
PABHEHHE TEILIOBOTO baarca https://m.edso0.ru/ff0c6820
DNEeKTpU3aIus Tel. DICKTPUICCKUI
45 3apsa. [(Ba Buaa dNEKTPUYECKUX bubmorexa [IOK
AL A P https://m.edsoo.ru/ff0c6bcc
3aps/10B
[TpoBOIHUKH, AUIIEKTPUKHU U
46 ncl))n TIPOBOTHUKHU BaE(I:H COXpaHCHUS bubmorexa [IOK
YHPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsija
B3aunmopeiicTBue 3apsioB. 3aKkoH
47 Kynona. ToueuHbIH 2JIEKTPUYECKUN bubmorexa [JOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB JIEKTPUUYECKOTO
43 nojs. [IpuHnun cynepno3uuun bu6mmoreka [IOK
BJIEKTPUYECKUX Nojel. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH
PaGota cui 31eKTpoCTaTu4ecKoro
49 nojs. [Torennman. PazHocThb bubmorexa [OK
’ 1AL https://m.edsoo.ru/ff0c600
MOTEHIINAJIOB
[IpoBOHUKY U JTUAIEKTPUKH B
50 BHI;KT OCTaTUYECKOM Holjle bubmorexa [TOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpuueckas IPOHUIIAEMOCTD
but6mmoreka [JOK
1 ¢ .K
5 9HeKTpoeMKOCTL OHILeHcaTOp https://m.edsoo.ru/ffOc7126
52 DNEKTPOEMKOCTH TIIIOCKOTO bubmuorexa [{OK

KOHJCHCATOpPA. 3H€pl" WA 3apAKCHHOTO

https://m.edsoo.ru/ff0c72c0




KOHACHCATOpPa

53

JlabopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHEeHcaTopa"

54

[IpuHIIMIT NEWCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOMTUPOBAIHHOTO
amnmnapara, CTpyHHOro IpUHTEpa.
DIeKTPOCTaTUYECKAs 3aIlUTA.
3a3emileHue AIEKTPOIIpUOOPOB

55

DNEKTpUUYECKUH TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Cornporusnenne. 3akoH OMa 1ist
ydacTKa Lenu

56

[locnenoBarenbHOE, NapauIEIbHOE,
CMEILIaHHOE COCINHEHNE
npoBoJHHUKOB. JlJaboparopHas pabora
«M3yueHne cMemaHHOTO COeMHEHUS
PE3UCTOPOBY

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaGoTta 1 MOIITHOCTH ANIEKTPUIECKOTO
Toka. 3akoH J[xxoyins-Jlenna

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

58

3akon OMa A7 OJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. Jlabopartopnas pabota
«3mepenue DJ1C ucTouyHUKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUSD

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DNIeKTpOHHAs TPOBOIUMOCTD TBEPBIX
METAJUIOB. 3aBUCUMOCTD
COTIPOTHUBIICHUS] METAIJIOB OT




Temneparypbl. CBEpXIIPOBOAUMOCTh

DIIEKTPUYECKHN TOK B BaKyyMe.

60 .
CBolicTBa 3JIEKTPOHHBIX ITyUYKOB
[onmynpoBoAHUKH, UX COOCTBEHHAS U

61 IpUMeCHasi IpOBOAUMOCTh. CBocTBa bub6mmoreka [IOK
p—n-tiepexona. https://m.edsoo.ru/ff0c84ae
[HonynpoBoHKKOBBIE TPUOOPHI
DNEKTpUUYECKUI TOK B pacTBOpPax U

2 pacIruiaBax 3J€KTPOJIUTOB. bub6nuorexa [IOK
DIEeKTPOIUTUYECKAs TUCCOLIAAIINS. https://m.edsoo.ru/ff0c82ba
DnexTponus
DNEeKTpUYECKUN TOK B razax.

63 CaMoCTOSITeTbHBIN U bubnuotexa [{OK
HECaMOCTOSATEIIbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Momnnus. [Tnazma
DnexTpuueckue npudopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE bu6muoteka [HOK
npumeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o061maromuit ypok bubnuotexa [{OK
«DNEKTPOIMHAMHUKAY https://m.edsoo.ru/ff0c88be
KoHnTponbsHas pabora 1o Teme

66 «Qnekrpocratuka. [TocrosHHBIN bubnuoteka [{IOK
3JIeKTpUuuecKuid ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHblitl ypok. KonTponbHas bu6mmoreka [IOK
pabora o Teme "DneKTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHEIit ypok. Q000U ypok bubnuorexa [JOK




o TemaM 10 kJacca

https://m.edsoo.ru/ff0c8f6¢

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KIIACC

Kosan4yectBo 4yacos DJIEeKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoxa Bcero Konrpomiibie | - [paktireckis f:%yqeﬂnﬂ :)Iﬁ;)bal;OBaTe.]Ibele
padoThI e padoThI pecypesI
ITocTosiHHBIE MATrHUTBI U UX

) B3auMoOJiecTBUE. MarHUTHOE TOJIE. | bubmuoreka [JOK
BekTop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIMH
MaruutHO€ noJie MPOBOJHUKA C

) TokoM. OnbIT Dpcrena. | bubnuoreka [IOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yueHnue 1 1 bubnuoreka LIOK
MAarHUTHOTO ITOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TokOM. Cuita Amrepa.

4 JlaGoparopHas pabota 1 1 bubnuoreka [IOK
«HccnenoBanne nercTBUA https://m.edsoo.ru/ff0c9acO
IIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleficTBMe MarHuTHOTO TOJISI Ha

5 JBIDKYIIYIOCS 3apSKEHHYIO YaCTHLLY. 1 bubnuoreka [JOK
Cuna Jlopenna. Paborta cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarauTHas uHAyKuus. [loTok 1

BEKTOpa MarHuTHOM uHaykuu. 31C




WHIYKIIUW. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

JlaGopaTtopHnast pabota

7 MecenoBatie . bu6mmorexa [JOK
« JIETOBAHUE SIBJICHUS
. https://m.edsoo.ru/ff0cal S0
AIIEKTPOMATHUTHON WHIYKITUN
NunyKkTuBHOCTD. SIBIICHUE
camouuaykiuu. 3J1C caMOMHIYKITHN. bubnmnoreka [JOK
8
DHeprusi MarHUTHOTO TOJIS KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T0JIE
TexHuueckue ycTpoucTBa U ux
MPUMEHEHHUE: MOCTOSIHHBIE MATHUTHI,
9 AJIEKTPOMATHUTHI, JIEKTPOABUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS TIeYh
10 O6o6mmarmuil ypok «MarauTHoe bu6mmoreka [IOK
nosie. DIIEKTPOMarHuTHasE MHIYKIUS https://m.edsoo.ru/ff0cab82
KoHTponbHas pabora 1o Teme
11 «MarautHoe I1071e bubmmorexa LOK
' https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHAsE UHAYKLIHS
CB0OOIHBIE MEXaHUYECKUE
Kosnebanus. 'apMoHudeckue
12 KoJieOaHus. YpaBHEHHE Bubmorexa ITOK
- oP . https://m.edsoo.ru/ff0caf06
TapMOHHYECKUX KOJICOAHMIA.
[IpeBpatienue sHepruu
JlaGopaTtopHnast pabota
13 «Hccnenosanue 3aBUCUMOCTH

nepuoa Majblx KojiebaHuil rpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChl Tpy3a»




14

Koneb6arenbnbiii kKoHTYp. CBOOOTHBIC
AJIEKTPOMArHUTHBIC KOJICOaHUs B
UJIeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJIOTHST MEXKIY MEXaHHUECKUMH U
AIIEKTPOMATHUTHBIMU KOJIEOAHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UICATLHOM
KOJIe0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxaromux
KosieOaHusX. BeIHYKIeHHBIE
MexaHuueckue koaeOanus. PezoHaHc.
BbIHyKIeHHbBIE 3JIEKTPOMarHUTHbBIE
Kosie0aHus

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennblit Tok. CuHYCOUJAIbHBII
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYAHOE U
JICUCTBYIOIIEE 3HAYECHUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUHU

19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHUE JJIEKTPUUECKOr0 3BOHKA,
reHepaTopa IepeMEeHHOr0 TOKa,
JIMHUH DJIEKTpoliepesad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHUE PUCKHU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPIUU.
KynpTypa ncnonbs3zoBanus
AJIEKTPOIHEPIUU B OBCEIHEBHOM




KHN3HU

Mexannueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuosa. CkopocTh

but6mmoreka [{OK

21
pacrpoCTpaHEHUs U JJIMHA BOIHBL. https://m.edsoo.ru/ff0cca54
[Torrepeynplie 1 IPOIOIEHBIC BOTHBI
” 3ByK. CKOpOCTh 3BYKa. | pOMKOCTh bubnmoreka [JOK
3ByKa. Boicora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHuTHbIC BOJHBI, HX
23 cBoMcTBa U ckopocTh. [Ikana bubmorexa HOK
p ) https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIBI paTHOCBS3U U
24 TeneBuaeHus. Pazsurue cpeacts
cBs3U. Pagnosioxkamust
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsamoininHeitHOE pacIpOCTpAHEHUE
26 CBETa B OJHOPOJHOMU cpefie. bubnmoreka [JOK
ToueuHslil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpakeHus ceeta. [loctpoenue bubmorexa HOK
p o P https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IMJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
73 BHYTpeHHee oTpakeHue. [Ipenenbuplil bubnuoreka [IOK
YTOJI TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHHUS
29 JlaGopatopHas pabota «M3mepenue bubnuoreka [IOK

MOKa3aTcyid MPEJIOMIICHUA CTCKIIAa»

https://m.edsoo.ru/ff0cd67a




JIunzel. [TocTpoenune n3o0pakeHuit B

30 nuH3e. PopMysa TOHKOM JINH3BI bubmorexa [TOK
- POPMY ’ https://m.edsoo.ru/ff0cddle
VYBenuueHue JNUH3bI
JlaGopaTopHnast pabota
31 «HccrnenoBanue CBOWCTB
M300paKeHU B TMH3AX)
Hucniepcus cBera. ClioXKHBIA COCTaB
37 6enoro ceera. L[er. JlabopaTopHas
pabota «Habmonenue aucnepcuu
CBETa»
Wutepdepennus cera. Audpakius bubnuoreka [IOK
33 N
ceerta. Jludpakunonnas peneTka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka LIOK
[Tonspusanus csera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npudbOpsI U YCTPOICTBA U
YCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
I'panuLbl TPUMEHUMOCTH
36 KJIacCCM4eCKOW MexaHuKkH. [locTynarsl bubnuorexa [JOK
CIeMaIbHON TEOPUH https://m.edsoo.ru/ff0ct862
OTHOCHUTEIBHOCTH
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.
37 3ameJIeHHe BPEMEHH U COKpaIEHUE bubmmorexa [IOK
g P patll https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprusi U UMITYJIbC PEISITUBUCTCKOM
38 gacTHIlbl. CBsI3b MAcCChI C SHEPTUEH U bubmorexa HOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUS MOKOS
39 Kontponbhas pabota «OnTHka. bubnmoreka [JOK

OCHOBBI CIENMAJILHON Teopun

https://m.edsoo.ru/ffOcf610




OTHOCHUTCJIIBHOCTN»

®otonbl. ®opmyina [1nanka. DHeprus bubnuoreka [IOK
40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEN0BaHUE Eu6 [TOK
noIMoTEKA
41 .0 A.T.
(porosexta. Omprre: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portordekra. YpaBHEeHHE
42 BﬁHmTegl)Ha H(IS)I(b(bOTOB(b(geKTa bubmmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gporoapdexra
Jasnenne ceera. OnbiTel I1. H.
43 JleGeneBa. XuMUYECKOE JICHCTBUE bubmorexa IOK
AIeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
MPAKTHYECKOe MPUMEHEHHE:
44
dboToseMeHT, (OTOIATUHK,
CoNTHEYHas OaTapesi, CBETOIUOT
45 Pemenue 3amau no reme « 1€MEHTHI bubmuoreka [JOK
KBAaHTOBOM OTNTHKH https://m.edso0.ru/ff0d0302
Mopenb aroma Tomcona. OMbITHI
46 Pezepdopaa mo paccesHuro a-dactu bubmmorexa [IOK
PLOPA p t https://m.edsoo.ru/ff0d091a
IInanerapHas mozens aToma
Bbu6mmoreka [JOK
47 [Toctynatel bopa
TYNATRL HOp https://m.edsoo.ru/ff0d0afa
N3nydenue u noryiomieHue GOTOHOB
48 1| I/I}ll'le €XO0/JI€ aToMa C O H(()ll)"O OBHSA bubmmorexa [IOK
p pexolt . 8 yp https://m.edsoo.ru/ff0dOafa
SHEPTrUuu Ha apyroil. Bumsl criekTpos
49 BonHoBbie cBOMCTBA yacTuil. BoJHbBI bubmuoreka [JOK

ne bpoius. KopnyckymsipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE W3ITy4YCHHE

50

OTKpbITHE paInOaKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuto cocraBa
PaIMOAKTUBHOTO WU3ITyYCHHS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, ramma-
n3iny4yeHus. Bnusaue
PaIMOAKTUBHOCTHU Ha )KUBbIE
OpTaHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DONEeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-nusinyyeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B siJIpe.

S nepHblie peakuuu. A nepHbii
peaxtop. [Ipobnemsbl, mepCrneKTUBHI,
AKOJIOTMYECKHUE aCIEKThI SIACPHOU
SHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTulpl. OTKpbITHE
no3uTpoHa. MeToapl HaOIoIeHUS U
pPErucTpalyy dJIEMEHTAPHBIX YACTHILI.
Kpyrusiit cron «®yHnameHTanbHbIe
B3auMoaencTBusA. EAMHCTBO
($u3NYECKOMN KapTUHBI MUPay

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

55

Bun 38é3mn0r0 Heba. Co3Be3aus,
SIpKUe 3BE3IbI, IIAHETHI, KX BUIAUMOC
JOBUXKCHUC. COHHC‘-IHaSI cucreMa

56

Comune. CoHeyHast akTUBHOCTb.




Uctounuk sueprun CosHIla U 3BE3]T

57

3BE3bI, UX OCHOBHEIC
XapaKTePUCTHKU. 3BE3/IBI TTIaBHOM
mocJieIoBaTeIbHOCTH. BHYTpeHHee
ctpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABJICHUS O MMPOUCXOKIACHUHN 1
spomronri CoJHIIA U 3BE3]T

58

Muneunsiii [1yTe — Hama ['anakTuka.
ITomoxxenune u nmxkenne CoHIa B
lNamakTuke. I'amaktukn. YEpHbie
JBIPBI B AIPAX TaJaKTUK

59

Bcenennas. Pazberanue ragakTuk.
Teopus bosboro B3peIBa.
PennkroBoe nznyueHue.
Meraranaktuka

60

Hep CIICHHBIC l'[p06J'IeMBI ACTPOHOMUHA

61

KoHTponbHas pabota «D1eMeHThI
ACTPOHOMUU U aCTPOPHUIUKI

62

Oo6o06maromuii ypok. Pois ¢pusuku u
aACTPOHOMHU B SKOHOMHUYECKOM,
TEXHOJIOTUYECKOU, COITUATBHON U
ATHUYECKOH cdepax NeaTeabHOCTH
YeJioBeKa

63

Oo6o6maromuii ypok. Poibs u mecto
(GU3HMKH U aCTPOHOMMH B
COBPEMEHHOMW HAYYHOUW KapTHHE MUpPA

64

O6o06marommii ypok. Posb
¢duznyeckoil Teopur B GOpMHUPOBAHUH




MPEJICTaBICHUN 0 PU3NIEeCKON
KapTHHE MUpa

O6o06matomuii ypok. Mecto
($hU3HYECKON KapTHHBI MHpa B 001IIeM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUN O IPUPOJIE

66 PesepBHbIil ypok. MarautHoe nose. 1
DneKTpOMarHuTHas HHAYKIHS
PesepBHblit ypok. OnTrka. OCHOBBI

67 CIIeLMaIBLHON TEOpUHr 1
OTHOCHUTEJIBHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNEeMEHTHI aCTPOHOMUU U 1 Bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpo(pu3uKU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

» ®Gusuka, 10kmacc/ Makumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakuueit [lapdentreBoit H.A., AkiinonepHoe obiectBo «M31aTenbcTBO
«IIpocBenienue»

®dwusuka, 11xnacc/ Mskumes I'.J1., byxosues b.b., Hapyrun B.M. niox
penaknueii [lapdentreBoit H.A., AkninonepHoe odmecTBo «M31aTenbcTBO

«IIpocsemienue»

METOANUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

https://resh.edu.ru/for-pupil

http://fizika-class.narod.ru

http://school-collektion/edu.ru








