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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usmke 06a30BOro ypoBHS Ha YpOBHE CpEIHEro oOmero odpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJIO)KEHUA M TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHOl mporpammsbl, mpexacraBieHHbx B PI'OC COO, a Takke ¢ Yy4€ToM
denepanbHOil pabodeil mporpaMMbl BOCHHUTAHHUS U KOHLEHIUU IPENoJaBaHUsl y4eOHOTro
npeamera «@Pusznka» B o0pa3oBaTeNbHBIX  Opranmzanusax Poccuiickont ~ ®Dexpepanuu,
peaM3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Cogepxanue mnporpaMMbl Mo (DU3HKE HAIpaBieHO Ha (OPMUPOBAHHUE ECTECTBEHHO-
Hay4yHOW KapTuHbl Mupa oOyuarouuxcsa 10—11 kmaccoB npu oOyueHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO Noaxoaa. [IporpamMma o (hu3nke COOTBETCTBYET
tpeboBanusiM ®I'OC COO K 1IaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3ynbTaTaM OOy4YeHHUs, a TaKKe YYUTHIBAET HEOOXOIMMOCTh pealn3alli MEKIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH Y4YEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIE IIEJIM M3Y4YCHUsI (PU3UKU HA YPOBHE CPEIHEr0 0O0IIero oOpa3oBaHHWs, IJIAHHPYEMbIE
pe3yabTaThl OCBOCHHSA Kypca (HU3WKU: JUYHOCTHBIC, MeTalpeIMeTHBIE, MpeAMETHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3HKe BKITIOYAECT:

. IUTAaHUPYEMBbIE Pe3yNbTaThl OCBOCHUS Kypca U3k Ha 0a30BOM ypOBHE, B TOM UHUCIIE
IIpeIMETHBIE PE3YIbTAThl IO rojlaM O0yUYEeHUs;

. cofiepkanue yueOHoro npeamera «dusuka» mo rogam o0ydeHus..

dwu3nKa Kak Hayka 0 HanOosee o0NIMX 3aKOHAX MPUPOJIBI, BEICTYIas B KAYECTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIISCTBEHHBIM BKJIAJ] B CHCTEMY 3HaHHUK 00 OKpPYKalOLIeM MHpE.
[konpHBIA Kypc (U3UKH — CHUCTEMOOOpA3YIOLIUN [Jisi E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MMOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SABICHUHN, N3yU4aeMbIX
XUMHEH, Ononoruei, pusmueckoir reorpadueir u actpoHoMueil. Mcrmonp30BaHHEe W aKTUBHOE
npuMeHeHne (U3MYeCKUX 3HAHWUN ONpeaeseT XapakTep ¢ pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJOTHI B cdepe HSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHS HOBBIX
MaTepuasoB C 3aJJaHHbIMUA CBOWCTBAMU U JIpyrux. M3yuenue Gu3uKu BHOCUT OCHOBHOM BKIIaJ B
(opMHpOBaHNE €CTECTBEHHO-HAYYHON KaPTHHBI MHpa 00ydJaronmxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATH HayYHBIM METO/1 [TIO3HAHUS NPY BBINOIHEHUH UMHU YUEOHBIX UCCIIEI0BAaHUM.

B ocHOBy kypca ¢u3uku A ypoBHS cpeAHero oOuiero oopa3oBaHus MOJIOXKEH Pl UJEH,
KOTOPbIE MOKHO paccMaTpUBaTh KAK IPUHIUIIBI €r0 IIOCTPOCHHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepHall U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBpEMEHHOU (pU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEll MaTepuan Kypca QU3MKU 00beTUHEH BOKPYT
¢uznueckux Tteopui. Bemymum B Kkypce sBiseTrcss (OPMUPOBAHHME IPEICTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpenmosaraeT UCIOiIb30BaHUE TYMaHUTapHOTO
noTeHuuana (GU3NUeCKoil HayKu, OCMBICTICHHE CBS3HM Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTMYECKUMU TIPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce Gpusnku npesronaraet 3HakOMCTBO C IIIMPOKUM
KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonoecuzayuu peamusyeTcss IMOCPEICTBOM BBEICHHUS D3JIEMEHTOB COJEp)KaHUs,
HOCBSIIEHHBIX 3KOJIOTHYECKUM IMpoOJIeEMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a TaKk)Ke 00CYKIeHHs MPoOIeM paliOHaILHOTO MPUPOIOIIOIB30BAHUS U
IKOJIOTHUECKON OE30MaCHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMH Kypca (M3MKHM Ha ypOBHE CpeaHEero oOIero oOpa3oBaHUS
ABISAIOTCA (pU3ndeckue Teopuu ((PpopMUpOBaHUE MPEACTABICHUM O CTPYKType IOCTPOEHUs
dbusnueckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJE, TPaHUIAX MPUMEHHUMOCTH TEOPHi, IJs OMHMCaHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U TPOIIECCOB).

CucTeMHO-eSTeNIbHOCTHBIN MOAX0A B Kypce PU3UKU peaTu3yeTcs Mpekae BCero 3a cuér
OpraHHu3alyi dKCIEPUMEHTAIBHON JesATeNbHOCTH o0y4arouuxcs. /s 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO HUCIOJNB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OOBEIWHEHBI B OOLIMIA CHHCOK
YUEHUYECKUX MPAKTHUECKUX padoT. BrimeneHue B ykazaHHOM mepeyHe JabopaToOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJSL U OLEHKH, OCYIIECTBISETCS y4YaCTHHUKaMU 0O0pa30BaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAaHUS M OCHAIIeHUs KabuHeTa ¢usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYUYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEpEHWS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (M3MUECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB MO TPOBEpKE
MPEJIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHMe yAenseTcs PelIeHUI0 Pacu€THBIX U KayeCTBEHHBIX 3aaad. [lpu stom
JUTSL pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 33/1a4M C SIBHO 3aJaHHON (PU3MUYECKON MOJIENbIO,
MIO3BOJISIOIINE TPUMEHSTh U3Y4YE€HHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3Jiena Kypca,
TaK U MHTETPUPYS 3HAHUSA U3 Pa3HbIX pa3aenoB. [l KauyecTBEHHBIX 3a/lay MPUOPUTETOM
SBIISIIOTCSL  3aJjaHUS Ha OOBSICHEHHE MpPOTeKaHWs (U3NYECKUX SBICHUA M MPOIECCOB B
OKpY>Kalomie J>KU3HHU, TpeOyromme BbIOOpa (HU3MUECKOW MOAETH JJs CUTYallMH IPAKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusamMu DPIOC COO k MarepHanbHO-TEXHHYECKOMY
obOecrieueHHI0 ydyeOHOro rmpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKM Ha YpOBHE CpPETHETO
o0miero oOpa3oBaHUs JOJDKCH M3y4aThCsl B YCJIOBHSIX MPEIMETHOrO0 KaOwHeTa (M3MKU WU B
YCIIOBHSIX MHTETPHPOBAHHOTO KaOMHETA MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKiIa. B xabunere
bu3KUKH TOMKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 0OOPYAOBAHKE ISl BHITOTHEHUS YKa3aHHBIX
B IporpamMme 1o (QU3MKEe YYCHHYECKHX MPAKTHYECKUX paboT U JAEMOHCTPALUOHHOE
0o0opy0BaHuUE.

JemMoHCTpaniioHHOE  000pyJI0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ECIeYMBAaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe IO
¢bu3KKe KIIOYEBBIX JIEMOHCTpAIMil A UCCIENOBAHMS HM3y4aeMBIX SIBICHUI M IMPOIIECCOB,
IMIIUPHYECKUX U (PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHIA.

JlaGopaTtopHoe 00OpymOBaHHE JJIsl YIYCHHUYECKHX IMPAKTHYECKHX paboT (GopmupyeTcs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M OOecredyrBaeTcsl B pacuéTe OJHOrO KOMIUIEKTa Ha IBYX
oOyuaromuxcs. Temarndyeckue KOMIUIEKTHI J1aOOPAaTOPHOrO OOOPYIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJOTOBBIX W HU(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IIENIIMU U3Y4YE€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

o (dbopMHpoBaHKE HHTEPECA M CTPEMIICHUS 00YYAIOIUXCSI K HAYYHOMY M3YYEHUIO TPUPOJIEI,
pa3BUTHE UX UHTEIJIEKTYalIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

o pa3sBUTHE TPEACTABICHWH O HAyYHOM METOAE TMO3HAaHUS ©  (HOPMHUPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOUIUM SIBJICHUSM;



o (dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yabTara W3Y4eHHUS OCHOB CTPOCHUS
MaTepuy U GyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

. (dbopMUpOBaHHE YMEHUI OOBSICHATH SBICHUS C UCIOIb30BaHUEM (DM3MUYSCKUX 3HAHUU U
Hay4HBIX JI0Ka3aTeJIbCTB;
. (dbopMUpOBaHHE MPEACTABICHUN O PO (U3UKH JUIS PA3BUTHS JPYTUX €CTECTBEHHBIX

HAYyK, TEXHUKU ¥ TEXHOJIOTHIl.

JlocTiokeHe THX Lelel 00ecIieYMBaeTCsl pEIIeHUEM CIIEAYIONMMX 3a7a4 B MPOIECcCce U3yUeHHS
Kypca (U3UKH Ha YPOBHE CPETHETO O0IIET0 00pa30BaHUS:

o npuoOpeTeHne CUCTEMBbI 3HAaHUK 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIFOYAs MEXAHHUKY, MOJICKYIISIPHYIO (U3UKY, dJECKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY
U DJIEMEHTHI aCTPOPU3UKH;

o dbopMUpOBaHHE YMEHUH TPUMEHSTh TEOPCTHUYCCKUE 3HAHHUS i1 OOBSICHEHUS
buznyecKux SIBICHUN B MPUPOAE U ISl MPUHATUS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HU;

o OCBOEHHE CIIOCOO0B PELICHUS Pa3INYHBIX 33/1a4 C SIBHO 33/IaHHOIN (PU3NYECKON MOJIETIBIO,
3a/1a4, TMOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE CO37aHhe (QU3NYECKOW MOJAENHu, aJeKBaTHOU
YCITIOBHSIM 33]1a4H;

o MOHMMaHUe (U3NYCCKUX OCHOB M IPHHIIMIIOB JICHCTBUS TEXHUYCCKUX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPELy;

o OBJIAJICHUE METOJaMHU CaMOCTOSITEIILHOTO IUIAHHUPOBAHUS W TMPOBEACHUS (DU3MUYECKHUX
OKCIIEPUMEHTOB, aHaTW3a ¥ WHTEpHpETalMd HWHPOPMALUHU, ONPEACTCHHUS JIOCTOBEPHOCTU
MOJy4YEHHOTO PEe3yJIbTaTa;

. CO3JIaHUE YCJIOBUW ISl PAa3BUTUS YMEHUW IPOEKTHO-MUCCIIEIOBATENBCKOW, TBOPYECKOU
JESTEIIbHOCTH.

Ha uzyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE CpPEAHETO O0OIIero oOpa3oBaHUS
otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2
yaca B HEJIEJIO).

[Tpennaraemslii B mporpamme mo (Gu3MKe NepedeHb J1abopaTOPHBIX U MPAKTHYECKUX padboT
SIBIIICTCS. PEKOMCHJIOBAHHBIM, YYHUTEIh JEJIAaeT BBHIOOP MPOBEICHHS J1a00paTOPHBIX paboT U
OTIBITOB C Y4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJYarOIIUXCS.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. du3uka u MeTOAbI HAYYHOI0 O3HAHUSA
®usuka — Hayka o npupoze. Haydnsle MeToabl NMO3HaHUSA OKpyXkKarowero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TO3HAHMS IPUPOABL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GuU3N4YECKUX ABICHUM M mpoueccoB. Hayunsle runoressl. dusnueckue
3aKOHBI ¥ TeopuH. [ paHUIIbI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.
Ponp m mecro ¢usuku B (HopMHpOBaHMM COBPEMEHHON HAaydyHOH KapTHHBI MHpa, B
IIPaKTUYECKON AESATEIBHOCTH JIIOIEH.
Jlemoncmpayuu
Amnaiorosbsle U HU(POBbIE U3MEPUTENbHbIE IPUOOPHI, KOMIIBIOTEPHBIC TATUUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBUKeHHE. OTHOCHTEIBHOCTh MEXaHMUYECKOro JABuxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, CKOpPOCTb (CpemHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCH CUCTeMbl KoopAuHaT. CloXKeHHE MepeMEIIeHUN 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIoKeHWE. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IYyTU U NIEPEMEIICHUSI MAaTEPUATIbHOM TOYKH OT BPEMEHH.

CBobOonHoe najzieHue. Y cKkopeHue cBOOOIHOrO MaIeHuUS.

KpuBonuHneliHoe nBHXeHHe. J[IBUKeHHE MaTepualbHOM TOYKM IO OKPYKHOCTU C
MOCTOSIHHOM IO MOAYJII0 CKOpPOCTBIO. YTJIOBask CKOPOCTb, JUHEHHas ckopocTh. llepuon u
yacToTa oopaiienus. LleHTpocTpeMuTenbHOe yCKOpEHHE.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOe TPUMEHEHHUE: CIIUIOMETP, TBUKEHUE CHAPSIIOB,
LEMHbIE U peMEHHbBIE NTEPEIAUN.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETa, UIUTFOCTPALNS KHHEMAaTUUECKUX XapaKTEPUCTUK JBUKCHUS.

[IpeobpazoBanue ABMKEHUH C HCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenue aBrxeHus Tena, OpOIIeHHOT0 MO YIIOM K TOPU30HTY U TOPU3OHTAJIBHO.

H3mepenue yckopeHusi CBOOOHOTO MMaICHHUS.

Hamnpanenue ckopocTs Nnpu ABUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomol

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbEO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

UccnenoBanne  COOTHOIICHUS ~ MEXIYy  NYTSIMH,  NPOMJICHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHBIC pPaBHBIC MPOMEXKYTKH BPEMEHH TPU PABHOYCKOPEHHOM JIBJKCHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yyenue ABUKEHUS LIAPUKA B BSI3KOW KUIKOCTH.

N3yuenue nBukeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTensHOCTH ["anmnest. [lepBoliii 3akoH HetoToHa. UHEpianbHbIE CHCTEMBI
OTCUYéTa.



Macca Tena. Cwuna. Ilpunuun cynepno3unuu cuil. Bropoir 3akoH Hberorona s
MaTepUaIbHOMN TOUKHU. TpeTuii 3akoH Hbr0TOHA [ MaTepraibHbIX TOYEK.

3axkoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuia TpeHus nokos. Koagdunuent tpenus. Cusaa conpoTUBICHUS
IIpY JBUKCHUU TEJa B )KUJIKOCTHU WJIU Ta3e.

[ToctynarensHoe U BpalaTelbHOE ABMKEHHUE a0CONMIOTHO TBEPIOTO TeTa.

MoOMEHT cuabl OTHOCUTENBHO OcCH BpameHusa. [lmedo cuibl. YcinoBus paBHOBECHUS
TBEPAOIO TeIA.

TexHruueckue yCTpPOMCTBA M NPAKTHYECKOE MPHUMEHEHUE: NOMIIMIHUKYN, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(OopMaIim.

HeBecomocTs. Bec Terna npu yCKOpEeHHOM NOABEME U TTAJICHHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPAOro Tesia. Buibl paBHOBECHS.

Yuenuueckuu skcnepumenm, nabopamopnule pabomuol

W3ydenue aBuxeHust Opycka Mo HaKJIIOHHOW TIOCKOCTH.

HccnepoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux aehopmariuu.

HccenenoBanue ycinoBuid paBHOBECHs TBEPIOTO TENA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUn 6 MeEXaHUKe

HNmnynsc MaTepraibHOM TOYKH (TeJa), CUCTEMbI MaTepUalbHBIX TOYEK. VIMITynbCc CHIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTUBHOE ABUKEHUE.

Pabora cunbl. MOIHOCTE CUIIBI.

Kunernueckasi sHeprusi MarepuaabHOH TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOU
SHEPIUM.

[TorenuuansHas sueprud. [loreHnuanpHas 3Heprus ynpyro AepopMUPOBAHHON MPYKUHBL.
[loTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnManpHBIE W HEMOTEHIUAIBbHBIE CHIIBL. CBs3b PabOTHl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPrUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M NPAKTHUYECKOE NMPHUMEHEHME: BOAOMET, KOIEp, NPYKUHHBIN
IIACTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITyJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon noTeHMaIbHON SHEPTUU B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol



I/I3yquI/Ie a0COJIFOTHO HEYIIpyroro yaapa € IOMOIIBIO [ABYX OJWHAKOBBIX HUTAHBIX
MAasATHHKOB.

Uccnegopanne CcBsA3Hu pa6OTI)I CHJIBI C H3MCHEHHEM MEXaHHYCCKOM OHEpPIruM TCJIa Ha
IMPpUMEPEC PACTAKCHUA PEC3UHOBOTI'O KI'yTa.

Pasnen 3. Mosekyasipaasi pu3uka 1 TepMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETHUECKON TEOPUH U X OMBITHOE 0OOCHOBAHHE.
Bpoynosckoe apmxkenue. uddysus. Xapakrep IBUKEHUS U B3aUMOICHCTBUS YaCTHI] BEIIECTBA.
Mopnenu cTpoeHusi Tas3oB, KMJIKOCTEH M TBEPABIX Tl U OOBSICHEHHWE CBOWMCTB BELIECTBA Ha
OCHOBE 3THX Mojenei. Macca u pasmepsl Motiekys. KonmyectBo BemiectBa. llocTosiHHas
ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYIISIPHO-KMHETHUECKOH TEOpHUH
ujeanpHoro rasa. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpeaHell KUHETHUYECKOM BSHepruu
TEIUIOBOrO JBWXeHHs dactul ra3a. [llkama temnepatryp KenpBuna. ['a3oBble 3aKOHBI.
VpaBuenne MenpgeneeBa—Knaneiipona. 3akon Jlanbrona. M3ompoueccel B UACAJIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ padudeckoe mpeacTaBieHe U30MPOIIECCOB: U30TEPMA,
M30x0pa, u3obapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITE, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BemecTBa, (oTorpaduu MOJEKYI
OPraHUYECKUX COCTUHEHUN.

OnbiThl 10 AU PY3UH KUAKOCTEH U Ta30B.

Monenbs OpOyHOBCKOTO JIBUYKEHUSI.

Mopens onbiTa [lTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJECHCTBHUSL.

Mogeins, HIUTFOCTPUPYIOIIAs IPUPOLY NABJICHHS ra3a Ha CTEHKHU COCyAa.

OnbIThL, WUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnuie pabomol

Omnpenenenne Macchl BO3AyXa B KIACCHOH KOMHATe Ha OCHOBE H3MEpPEHHH 00BEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY MapaMeTpaMU COCTOSIHUS Pa3peKeHHOIO rasa.

Tema 2. Ocnoevt mepmoouHamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHss 3HEpruss TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3MeHeHus. KonnyectBo TemnoTel U paboTta. BHYTpeHHsIs1 3HEpIrUsi OHOATOMHOIO
uJeanbHOro raza. Buasl ternonepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3ITyUYeHHE. Y IeibHas
TEIJI0EMKOCTh BellecTBa. KoauyecTBo TEIOTHI pH TEIUIONEepeaaye.

[lonsartne 06 ammabatHOM mpouecce. IlepBblii 3akoH TepMmoaMHaMuKu. [IpuMeHenue
NepBOTO 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. [ padudeckas naTepnpeTanus padoThI rasa.

Bropoii 3akon TepmoanHaMuki. HeoOpaTuMoCTh MPOIECCOB B IPUPOIE.

TennoBsie MamuHbl. [IpuHIUIBL AeiicTBHS TerIoBbIX MamuH. [IpeoOpa3oBanus sHEepruu B
TerIoBbIX MamuHax. Koadduuument nonesnoro neiictust teruoBoi mammubl. Lukin KapHo u
€ro Kod((UIMEHT MOJIE3HOTO NEeHCTBHS. DKOJIOTHYECKHE POOIEMbI TEIUIOOHEPTETHKH.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHHUK, KOHTUITUOHED.



Jlemoncmpayuu

W3meneHnue BHYTpEHHEW JHEPruy Tella MPU COBEPUICHHWU PabOTHI: BBUIET MPOOKU H3
OYTBUTKH TIOJ JCHCTBHEM CXATOrO BO31yXa, HarpeBaHwe d¢Qupa B JATYHHOU TPyOKe MyTEM
TpeHUs (BUICOIEMOHCTpAITH).

H3meHeHre BHYTPEHHEH SHEpruu (TeMIiepaTtypbl) Tela Mpu Terionepeaaye.

OnbIT 0 agquabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mouenu mapoBoi TypOHWHBI, IBUTATEIISI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpazoBanue wu koHAeHcamus. Mcmapenue u  kuneHue. AOCOMOTHas U
OTHOCHUTEIIbHAs BIXKHOCTh BO31yXxa. HachlleHHbIl map. Y aenbHas TeIioTa mapooopa3oBaHuUs.
3aBUCHUMOCTB TEMIIEPATYphl KUIIEHUS OT JABJICHHUS.

Teépmoe Teno. Kpucrammuaeckne u amopdHbIe Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramisl. CoBpemeHHbIe MaTepuanbl. [lnaBneHue u Kpuctaumzanus. Y AelbHas
TerutoTa rasieHus. CyomManus.

YpaBHeHHe TEIIOBOT0 OanaHca.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,

KaJIOPUMCTP, TEXHOJIOTHUH IMOJIYUYCHUA COBPEMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJIEHUH.

CrocoObl U3MEPEHUS BIAKHOCTH.

HabGmonenre HarpeBaHus U TUTABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMoHCTpalus KpUCTaJIOB.

Yuenuueckuui sxcnepumenm, nabopamophvie pabomsoi

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pasznen 4. diekTpoauHaMuKka

Tema 1. Inekmpocmamuxa

OnekTpuzanusi Tell. OJEKTPUYECKUU 3apsia. J[Ba Buma 3IIEKTpUUECKUX 3apsJiOB.
[TpoBOAHMKY, TUAIEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/ia.

BzaumoneiictBue 3apsgoB.  3akoH  Kymona. ToweuHblil  sneKTpuuYecKuil  3aps.
OnekTpuyeckoe moje. Hampsk€HHOCTh anekTpudeckoro mois. [lpuHiun cynepno3unuu
IEKTPUICCKUX TTOJIeH. JIMHUN HAPsHKEHHOCTH 3JIEKTPUIECKOTO TTOJIS.

PaGora cun oanektpoctarnueckoro mosd. [loreHmman. Pa3HOCTP  MOTEHIMATOB.
[TpoBOAHMKY U TUAIIEKTPUKHU B JIEKTPOCTATUYECKOM MoJie. J{uaaeKTpruuecKkas MpOHUIIAEMOCTb.

OnektpoéMkocTh. Konmencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJIGHCATOPA.

TexHuyeckue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHHE: JIIEKTPOCKOI, SJIEKTPOMETD,
AIEKTPOCTATUYECKAsl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHIAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO M MPUHIIUIT ACHCTBUS SJIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHBIX TE.



DIEKTPUUECKOE MOJIe 3apsXKEHHBIX Tell.

[IpoBOAHMKY B 3IEKTPOCTATHUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3aIIHTa.

JIMDIIeKTPUKY B DJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAu  IUIACTHH,
paccTOSHUS MEXTy HUMU U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomol

H3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwtii Inekmpuyeckuit moxk. Toku é paznuynvix cpeoax

DNEKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPHUUECKOr0o TOKa. VICTOYHUKH TOKa.
Cuiia Toka. [TocTosHHBIN TOK.

Hampsokenue. 3akon Oma 1715 yyacTka LerH.

DIIeKTpUYECKOe COTPOTHUBIICHHUE. VY nenbHOE COMPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapalyIebHOE, CMEUIAHHOE COSTUHEHUE ITPOBOIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlxoyns—Jleniia. MOmHOCTh 3JIEKTPUUECKOTO TOKA.

DNEKTPOABMKYIIasl CHUJIa M BHYTPEHHEE CONMPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma ans
MOJTHOM (3aMKHYTOI ) AyieKTpudeckoii enu. KopoTrkoe 3aMbIkaHue.

DIIEKTPOHHAsI TPOBOIUMOCTD TBEPBIX METAUIOB. 3aBUCUMOCTb COITPOTUBIICHUS METAJLJIOB
oT Temriepatypbl. CBEpXITPOBOIUMOCTb.

DneKTpUUecKUuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX TyYKOB.

[MomynpoBonauku. CoOCTBEHHass W TPHUMECHAs IPOBOJUMOCTD ITOJTYIIPOBOJIHHKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoJHIKOBBIE TPHOOPHI.

DNEeKTpUUeCKUd TOK B PacTBOpax U paciulaBaxX O3JIEKTPOIUTOB. DJIEKTPOIUTUYECKAS
JTUCCOLUAIUS. DIEKTPOIIN3.

DneKTpuuecKuid TOK B razax. CaMOCTOATEIbHBIA U HECAMOCTOATEIbHBIN pa3psa. MonHus.
[Tna3zma.

TexHu4eckre yCTporUCTBa U MPAKTUIECKOE TPUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTarT,
UCTOYHUKU TOKa, OJEKTPOHArpeBaTelbHBIE MPUOOPHI, 3IEKTPOOCBETUTEIbHBIE TMPUOOPHI,
TEPMOMETP  CONPOTHUBICHUS, BaKyyMHBIA JAHOA, TEPMUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMO/I, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne cuibl TOKa U HaMPSHKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS IWIMHIPUUECKUX TMPOBOJHUKOB OT JAJUHBI, IUIOHIAIN
MONIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHoe coeIMHEHUE TTPOBOTHUKOB.

[Ipsimoe u3MepeHue SIeKTPOABMKYIIEeH cuibl. KopoTkoe 3amblkaHHe TaibBaHUYECKOIO
9JIEMEHTA U OllEHKa BHYTPEHHET 0 COMPOTUBIICHUS.

3aBUCHUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI MPOBOJUMOCTD JHO/IA.

Yuenuueckuu skcnepumenm, nabopamopnvle pabomuol

N3yueHne cMemaHHOTro COSAMHEHUS PE3UCTOPOB.

H3mepenne 31eKTPOABUKYIIECH CHUITbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUS.

Habmonenue anekrponusa.



MeknpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usukm 06azoBoro ypoBHsS B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COACPIKATCIIbHBIX MCKIPCIAMCTHBIX CBSI3EH C KypCaMH MaTCEMaTHKH, 6I/IOJIOFI/II/I, XHUMHU,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemusie nonusamus, CBA3aHHBIE C M3YYEHHEM METOAOB HAyYHOI'O ITO3HAHMSL:
SBJICHUE, HayuHbIH (akt, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, Teopus, HaOIroaeHue,
IKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TUHeWHas pyHKLus, napadoia, runepbona,
uX rpauKky U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIUHU: CUHYC, KOCUHYC, TAHT€HC, KOTaHI€HC,
OCHOBHOC TPUI'OHOMCTPHUYCCKOC TOXIACCTBO, BCKTOPHBI M HX MNPOCKIHWHW Ha OCH KOOpAWHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKMBOM npupoje, 1uddysus, ocMoc, Te1000MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEaul, TEMJIOBOE PAaBHOBECHUE), HIIEKTPUUECKHE SBICHUS B
JKUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIAApHas Macca, TCIIJIOBBIC CBOMCTBaA TBépI[I)IX TECII, )KI/II[KOCTGI;'I N Ta30B, JBJICKTPUYCCKHC
CBOWCTBA METAJIJIOB, HJIEKTPOJIUTHYECKAS AUCCOLUALINS, TaJIbBAaHUKA.

TI'eoepaghus: B1axxHOCTBH BO3lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIH30BAHUEM MEXAaHM3MOB, YUET TPEHUS B
TCXHUKC, TMOAIIHUITHUKH, HCIIOJIB30BAHUC 3adKOHA COXpPAaHCHHUA HMIIYJIbCa B TCXHHUKC (paKeTa,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHErO CropaHMs, DapoBas TypOuHa, OBITOBOH
XOJIOAWJIbHUK, KOHAUIHUOHEP, TCXHOJIOTMHU IMOJTYYCHHA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YUCIIC
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHUYECKas  3alluTa,  3a3eMJICHHE
JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBaTeibHblE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FAJIbBAaHHUKA.

11 KJIACC

Pasznen 4. diekTpoauHaMuKka

Tema 3. Maznummnoe none. InNeKmMpoOMacHUMHAA UHOYKUUA

[TocTositHHbIE MarHuThl. B3anMoneicTBHE IIOCTOSHHBIX MAarHUTOB. MarmuTtHoe IIOJIE.
Bekrop marauTHOM MHAYKIMH. [IpUHIMI Cynepro3uMyM MarHUTHBIX MOJIel. JIMNHUY MarHUTHOU
nHAyKuMK. KapThHa TMHUI MarHUTHON MHAYKLIHUHU IOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1oJjie IpOBOAHMKA ¢ TOKOM. KapTWHa nMHMI MHAYKIMU MarHUTHOIO IIOJIS
JUIMHHOTO TIPSIMOTO IIPOBOJHHKA M 3aMKHYTOI'O KOJIBLEBOI'O IPOBOJAHMKA, KAaTYHIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBue MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOYJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moxynb U HampasicHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenua.

SIBneHne 2yIeKTpOMarHWTHOM WHAYKIMM. [IOTOK BEKTOpa MarHUTHOM HMHIYKLIHH.
DNEeKTpOoABMKYLIAs CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMAarHUTHON uHAyKunu Papazes.

BuxpeBoe anekTpuyeckoe mnosie. ODIEKTPOABMKYINAs CHJIA MHAYKLUU B IIPOBOJHMKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJJHOPOJJHOM MarHMTHOM II0JI€.

[IpaBuiio Jlenna.

NuayKTHBHOCTS. SIBIEHME CAMOMHIAYKIMHU. DJIEKTPOABIIKYILAs CUJIA CAMOMHIYKIUH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.



DJIEKTPOMArHuTHOE TOJIE.

TexHudeckue YCTPOMCTBA M TMPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHMTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIUYW MAarHUTHOTO TOJIS.

B3aunmopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuiia Amniepa.

HericrBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHune NeKTPOMAarHUTHON MHIYKITUH.

[TpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CUJIbI MHAYKIIMU OT CKOPOCTHM M3MEHEHHSI MarHUTHOTO
MOTOKa.

SIBneHre caMOMHIYKIUH.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomsoi

N3yyeHrne MarHuTHOTO MOJIs KaTYLIIKH C TOKOM.

HccnenoBanue 1ecTBUS IOCTOSHHOIO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue siBIEeHUS 3JI€KTPOMArHUTHONW WHIYKITUU.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMmMHble KONEOAHUS

Konebarenpnas cucrema. CBoOomHble MexaHWYeckue Konebanus. [‘apmoHmveckue
konebanus. Ilepuon, dacrora, ammautyga u (asa konebGanuil. I[lpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHHK. YpaBHEHHE TapMOHHMUYECKUX Kojebanuid. [IpeBpaienue sHepruu
[IPU TAPMOHHYECKHUX KOJICOaHUSX.

Konebarenpupiii  kOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJEOAHUS B UACATHLHOM
KOJICOATEIbHOM ~KOHType. AHAJIOTHS MEXIY MEXaHWYECKUMH W 3JEKTPOMArHUTHBIMA
konebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHUS SHEPTrUU B UACATBHOM KojeOaTenbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KojieOaHUsX. BbIHYKJEHHbIE MEXaHUYECKHE KOJIeOaHMUs!.
Pe3onanc. BeiHyX/1€eHHBIE 371€KTPOMarHUTHbIE KOJIEOAHMUS.

[Tepemennsblii Tok. CHHYCOMAATBHBIA TIEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOT0 TOKa.
AMIUTUTYAHOE U ICHCTBYIOIIEE 3HAUCHUE CHIIBI TOKA U HATIPSKCHHUSL.

Tpancdopmarop. IIponsBoactBo, mepegada u MOTPEOICHUE SIEKTPUUYECCKON SHEPTHH.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE AeKTpodHepruu. KynapTypa ucnoiab30BaHus
AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpoilCTBA U TPAKTHYECKOE MPUMEHEHHE: OJJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJie0aTenbHOM CUCTeMbI (IPY>KHHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

HaGronenune 3aTyxaroniux KojaeOaHui.

HccnenoBanue cBONUCTB BBIHYK/IEHHbBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMATHUTHBIE KOJIEOaHNS.



OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HampsDKEHMs OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu mocnieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKM UHAYKTHBHOCTH U
KOHJIEHCaTopa.

Moiesnb JIMHUY 3JIEKTpoIIepeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBHCUMOCTH TIEpUOIa MaJIbIX KOJIeOaHHid Ipy3a Ha HUTH OT JUITMHBI HUTH U
Macchl rpysa.

HccnenoBanue NEpeMEHHOT0 TOKa B ILENM U3 IOCIEJOBAaTEIbHO COEIUHEHHBIX
KOH/IEHCaTopa, KaTyUIKU U pe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1HbL

Mexanuueckue BOJIHBI, yciaoBUs pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus
U JuiMHa BoJHbL. [lomepeunble M mpoaoibHbIE BOJHBL. MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJIHBI. YCJIOBUS M3Jy4EHUS 3JEKTPOMAarHUTHHIX BOJIH. B3anMmuas
opuenranus BektopoB E, B, V B sanekrpomaruutHoi BosiHe. CBONCTBA 3J€KTPOMArHUTHBIX BOJIH:
OTpaKeHHe, TMpejoMJIeHHe, Mojsipu3auus, audpakuus, uHTepdpepeHuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ilkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHeHnEe 3lIEeKTpOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIHIIBI paTnOCBA3YU U TEIEBUACHUSA. Paguonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKarollel cpeibl.

TexHuueckue ycTpoOHCTBa M NPAaKTUYECKOE NPUMEHEHHE: MY3bIKaJbHble WHCTPYMEHTHI,
yABTPa3ByKOBasl MarHOCTUKAa B TEXHUKE M MEAMLIMHE, pajap, paguonpuéMHHK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHUE TOTIEPEUHBIX U TTPOI0JIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKa.

HabmroneHune oTpaxeHus U NpeoMICHUSI MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHnnn u qTudpakiind MEXaHUYECKIX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBSi3M TI'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOH M 4YacTOTOH
KoJie0aHuil.

HccnenoBanne  CBOWCTB  JJICKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHHE, MPEIOMIIEHHUE,
noJisipu3anus, 1udpakuus, UHTepHEepeHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonuHeiiHOe paclipocTpaHEeHHE CBeTa B OJJHOPOAHOI cperie.
JIyd cBera. ToYeUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBera. 3akoHbl OTpaxeHHs cBeTa. [locTpoeHue H300pakeHUN B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akOHBI IpeIOMJIECHHsS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHusi. [loaHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa MOJIHOIO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceera. CnoxHbIi coctaB 6esoro cera. LBer.



CoOuparoniue M pacceuBarole JHH3bl. ToHkass JsnH3a. DOKYyCHOE pPACCTOSHUE U
ONTUYECKasl CHJIa TOHKOW JUH3BL [locTpoenne n300pakeHuil B COOMPAIOIINX U PACCEHBAIOIINX
nuH3ax. @opMyIia TOHKOMW JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M1.

[Tpenensl IpUMEHUMOCTH T'€OMETPHUUECKON ONTUKH.

BonnoBass ontuka. HWuTtepdepenuuss cBera. KorepeHTHblE HMCTOUHUKU. Y CIOBHUSA
HaOJI01EHUS] MAKCUMYMOB U MUHUMYMOB B MHTE€P(EPEHLIMOHHOM KapTHHE OT ABYX CHH(]A3HbIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JludpakunonHas pemérka. YciaoBue HaONIOJCHMS IJIaBHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PPAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoWCTBa M IPaKTUYECKOE IPUMEHEHME: O4YKH, Jyna, (oroammapar,
IPOEKIMOHHBIN annapar, MUKpPOCKOII, TEJIECKOIl, BOJOKOHHAs ONTHUKA, AU(PpaKIIMOHHAs peIéTKa,
HOJISIPOU L.

Jlemoncmpayuu

[IpsimonuHeiHOEe pacHpoCTpaHEeHue, OTpakKeHHE M IpejomiieHue cBera. OnTuueckue
puOOPBHI.

[TonHoe BHyTpeHHee oTpakeHHe. Moiens CBETOBOA.

HccnenoBanue CBOWCTB M300paXKeHUH B IMH3AX.

Mopenn MEUKpPOCKOIA, TEIECKOIIA.

Habmonenne naTepdepeHnnu cera.

Hab6monenue qudpakuuu cBeta.

HabGmonenue aucnepcun cera.

[losyueHue cnekTpa ¢ HOMOIIbIO MPU3MBI.

[TonydeHue ciekTpa ¢ HIOMOLIBIO AU(PAKIIMOHHON PEIIETKY.

Habmronenue nomnsipuzanuu cBeta.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszaresns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300payKEHHIA B JIMH3AX.

Habmonenue nucnepcuu ceera.

Pa3nes 6. OcHOBBI cienHAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'panuubl NPUMEHMMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynaTel crieMalbHON TEOpUU
OTHOCUTEJIHOCTH: HHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBeTa B BakKyyme, MPUHLUI
OTHOCUTEIBHOCTH DHHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHHU M COKPAILEHUE JUTHHBI.
DHEprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SJHEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPIUs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u 3HEpruu (HOTOHA C €ro YACTOTOW. DHEPTUsl U UMITYJIbC
doToHa.
Otkpeitie u wuccaenoBanue Qoroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
doroaddekra. Ypapuenue Ditamreiina s porordpdexra. «KpacHas rpanuna» porosddekra.
JlaBienune cera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE JICHCTBUE CBETA.



TexHUYeCKHEe YCTPOWCTBA W MPAKTHYECKOE MPUMEHEHHE: (OTOAIEMEHT, (OTOAATUHK,
COJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
@010 heKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETO GoToddekra.
CBeToaHoI.

Conneunas Oatapest.
Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pesepdopra no paccesnuro o -uactuul. [ImanerapHas
mojens atoMa. Iloctymarer bopa. U3nydenne u mornomenue GOTOHOB HpU MEPEXOae aToMa ¢
OJIHOTO YypOBHSl BSHepruum Ha japyro. Buasl cnektpoB. CHekTp ypOBHEH 3HEpPruuM aroma
BOZIOPOZA.

BomnnoBele cBoiicTBa yactuil. Bonnsl e bpoiins. KopryckynsipHO-BOJIHOBOM Tyamu3M.
CrnoHTaHHOE U BBIHYXJEHHOE U3Ty4YeHUE.

TexHudeckue YCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CHEKTPaJbHbIM aHAIN3
(crieKTpoCKoII), Jia3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mogenb onbiTa Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumroienune inHeRvaThIX CIIEKTPOB U3IIyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HaOGmronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JOKa3bIBaIOUIUE  CJIOXHOCTb  CTPOCHHA  sjpa. OtxpeiTHE
panuoaktuBHOCTU. OnbITH Pezepdopaa 1o onpeneneHuto coctaBa paJuoakTUBHOTO H3JIy4eHUsI.
CsoiicTBa anbda-, 6era-, raMma-u3aydeHus. BiusHue paJuoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykmonnas mopnens siapa [eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio sapa. M30tomnsl.

Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydeHue. 3aKoH
PaAMOaKTUBHOIO pacnaja.

DHeprus CBS3M HYKIIOHOB B sizipe. S nepHbie cuitbl. JledekT Macchl spa.
SAnepHele peakuuu. [leneHne u cCUHTE3 s1ep.

SAnepusiii  peaktop. TepmosimepHsbiii cunTe3. [IpoOneMbl U TEPCHEKTHBBI  SACPHOMN
HHEPTreTUKHU. DKOJOTUYECKHUE ACTICKTHI SICPHON YSHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metoab! HaOIIOICHUSI U PErHCTPALUU 3JIEMEHTapHBIX YacTHULL.
dyHnaMeHTanbHbIE B3auMoelcTBus. EaquncTBo pusnueckoit KapTHHBI MUpa.

TexHuveckue ycTpoiicTBa M MpPaKTHUECKOE NMPUMEHEHHUE: T03UMETp, Kamepa Buibcona,
SICpHBIN peakTop, aToMHasi Oomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
WccnenoBanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH



OTanbl pa3BUTHS acTpoHOMUU. [IpUkIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE AaCTPOHOMHUMU.

Bun 3Bé3aH0T0 HeOa. Co3Be3ausi, spKue 3BE3/IbI, INIAHETHI, KX BUIUMOC ABH)KCHHUE.

CoHeyHas cucTeMa.

Counnie. ConHewyHas akTUBHOCTh. Mcrtounuk sHepruu CosiHIa W 3BE3A. 3BE3NBI, UX
OCHOBHbBIC XapaKTepUCTUKH. JluarpamMma «CHEKTPAJIbHBIM KJIaCC — CBETUMOCTBY. 3BE3JIbI
IJaBHOM MOCIEAOBAaTEIbHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTb» IJI 3BE3J IVIaBHOM
MocJIeIoBaTeIbHOCTH. BHyTpennee ctpoenue 3BE3A. CoBpeMEHHBIE TMPEACTaBICHUS O
MPOUCXOXKACHUU U HBOTOIMU CoJIHIIA U 3BE3/T. DTarbl )KM3HU 3BE3]I.

Muineunsiii [1yTe — Hama ["anaktuka. [lonoxxenue u neuxenne Connua B I'anaktuke. Tumsl
rajakTuk. PanuoranakTuku u kBazapel. UEpHbBIE ABIPHI B sIAPAX TaaKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6ma. PazOeranme ramaktuk. Teopus
Bonpmoro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUHU.

Yyenuueckue nabnrooenus

HaGmonenus HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMITHIOTEPHBIX MPUIOKEHUN
JUTSL OTIpEZIeNICHUs TIOJI0KEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noaymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, mianer, Maeunoro [lyTu.

Oo6o0maroniee NoBTOPeHUE

Ponp ¢u3ukn m acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJOTHMUYECKOW, COIMAIBHOW U
ITHYECKON cdepax IesATSIBHOCTH 4YeIOBEKa, POIb W MeCTO (UMK W aCTPOHOMHUU B
COBPEMEHHOW HayyHOW KapTHHE MHpPA, pPOJIb (QHU3MUECKOW TEeopuu B (HOPMHUPOBAHHUU
MpEJICTaBICHU 0 (PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpPA B 00ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O IPUPOJIE.

MeknpeaMeTHbIe CBSI3H

N3ydenne kypca ¢usumkm 06a3oBoro ypoBHs B 11 Kilacce OCYHIECTBISCTCS C y4ETOM
COJICP)KATEIBHBIX MEKIPEIMETHBIX CBS3€H C KypcaMH MaTeMAaTHKH, OHWOJIOTUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medsicnpeomemnuvle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAYYHBIH (akT, rumore3a, (Qu3MUecKas BeIWYMHA, 3aKOH, TEOpHs, HaOIIOICHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MOJENb, U3BMEPECHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIUH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOSKIIMA HA OCH KOOPAHMHAT, CJIOKEHUE BEKTOPOB, MPOW3BOIHBIC SJIEMCHTAPHBIX (DYHKIIHH,
MPU3HAKHU TIOJI00MS TPEYTOIBHUKOB, OTIPE/ISIICHNE TUIOIIA U TUIOCKUX (puryp u 0o0bEMa Tel.

buonocus: snekTpudeckue SBICHUS B JKMBOM IMpUpoOJe, KoyeOaTeabHbIC IBH)KCHHS B
J)KUBOM TIpUpOJAE, ONTUYECKUE SIBJICHUS B JKUBOW MNpUpOAE, NCHUCTBUE paavallid Ha >KUBBIC
OpraHU3MBbl.

Xumusa: CTpOGHHME aTOMOB M MOJEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX TeEI,
MEXaHU3MbI 00pa30BaHMS KPUCTAUIMUECKON PEIIETKH, CIIEKTPaIbHBIA aHAIIN3.

l'eocpaghus: MarHuTHBIE TIONIOCAa 3€MJIH, 3aJIeKM MarHUTHBIX PyH, (poTochEéMKa 3eMHOI
MTOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.

Texnonocus: TAHUM 3JEKTPOIIEPEIad, TEHEPATOP MEPEMEHHOIO TOKA, AJIEKTPOJBHUIATEb,
UHAYKIMOHHAS T[e4yb, pajaap, paJuoNpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOCKITMOHHBIN aIlapaT, BOJIOKOHHAS ONTHUKA, COJIHEUHAs OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenune yqe6Horo npeamMceTa «®u3zuka» Ha YPOBHE CpPCAHCTO 06mero O6paSOBaHI/I${
(68.30BI>II71 ypOBeHB) JOJI2KHO o0ecneyuTh JOCTHIXKCHUC CJICAYIOIUX JINYHOCTHBIX,
MCTAIIPCIAMCTHBIX U ITPCAMCETHBIX O6paSOBaTeJ'IBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE PE3yIbTaThl OCBOEHHUs yueOHOoro mpenmera «Du3MKa» TOIHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMECH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHCHTAIlMi, TO3UTUBHBIX BHYTPCHHHX
yOeXKIEeHNI, COOTBETCTBYIOIIMX TPAIUIHMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIeCTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U OMNbITA ACSITENLHOCTU B IMPOIIECCE Peau3allid OCHOBHBIX
HAIpPaBJICHUH BOCIIUTATEIBHON 1€ATEeIHbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3MIUU OO0Yy4YaroIlerocss Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBa;

OPUHSTHE TPAAUIMOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTHUECKHX M JEeMOKPAaTHYECKHX
LIGHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIILHOCTh B MHTEPECaX T'Pa)KTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aUMOJCHCTBOBATh C COIMUAIbHBIMU HWHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSIMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKON NESATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKON TPaXkIaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHKEHHSIM POCCHMCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIAJ(a B IOCTPOECHUE YCTONYNBOTO OYIyIIEro;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

ACTETHUYECKOE OTHOLIECHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILIETO
¢du3nueckoil HayKe;

5) Tpya0BOIro BOCIUTAHMS:

UHTEpeC K pa3nuuHbiM chepam mpodeccCHOHaTbHOU MAESITENTbHOCTH, B TOM 4YHCIIE
CBSA3aHHBIM C (U3MKOW U TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymiei
npoeccuu 1 peain30BBIBATh COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMO0OOpa3oBaHUIO B 00jacTH (U3MKH HA
MNPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rMYEeCKOr0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPBl, OCO3HAHME IJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MTPOOIIeEM;



IUIAaHUPOBaHME U OCYLIECTBIEHHME NEHCTBUH B OKpYXKalolleld cpele Ha OCHOBE 3HAHUS
L[eJI€ YCTOMYMBOTO PA3BUTHS YEJI0BEUECTBA;

pacIIMpeHue OIbITa JAEATEIbHOCTH SKOJOIMYECKON HaIpaBIEHHOCTM Ha OCHOBE
UMEoIUXCcs 3HaHUH 1o pusuke;

7) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHA HU3HMUECKON HAYKH;

OCO3HaHME 1IECHHOCTU HAyYHOW AEATeNbHOCTH, TOTOBHOCTh B IpOIecce U3YUYEeHUs (PU3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO NEATEIbHOCTh HHAUBHIYaIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUSI
ba3oBble JlornyecKue aeiicTBHus:

CaMOCTOSITENILHO (OPMYJIMPOBATh M AaKTyaJIM3UPOBaTh IPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPECIIATH SN ACSITSILHOCTH, 33]]aBaTh apaMEeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SIBIICHUSAX;

pa3pabaThIBaTh IUIAH PEHICHUS MMPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS MaTepUATbHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIHOCTH, OLIEHUBATH COOTBETCTBUE PE3yJIbTATOB IICIISM,
OIICHMBATh PUCKH TOCJICICTBUN ACITCIbHOCTH;

KOODJIMHUPOBATh W BBINOJHATE pPa0OTy B YCIOBUSX PEaIbHOrO, BHUPTYAILHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEaTUBHOE MBIIIICHUE TPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

Ba3oBble ucciiegoBaTeJbCKHe AeHCTBUA:

BJIAJICTh HAYYHOH TEPMUHOJIOTHCH, KJIFOUEBBIMU TOHATHSIMH M METOJaMH (U3HYCCKON
HAYKH;

BJIQJICTh HABBIKAMHU YYCOHO-HMCCIIEOBATEIBCKOW W MPOSKTHOHN NEATEIhHOCTH B 00IacTH
(Gu3uKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJ/IOB PELICHHS 337134
(U3HYECKOTO COACPKAHMS, IPUMCHEHHIO PA3IUYHBIX METOJIOB TIO3HAHMS,

BJIQJICTh BHJIAMHU JISATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETAINH,
npeoOpa3oBaHNI0 W TPUMEHCHUIO B PA3IMYHBIX YYEOHBIX CUTYyallHsIX, B TOM 4YHUCIC IpH
CO3IaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTYaJIM3MPOBATh 3ajady, BBIJBUTATh
TUIOTE3y €€ pelIeHHs, HaXOJUTh AapTyMEHTHI IS JO0Ka3aTelIbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS,

AHAIM3WPOBATh TIOJNYYCHHBIE B XOJE pEHICHHS 3aJauyd  pPe3yibTaThl, KPUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTb, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYyITUpPOBATH COOCTBEHHBIC 33Jaud B OOpa30BATEIBHOHN JICATEIILHOCTH, B
TOM YHCJIC TIPH U3YICHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

YMETb IIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KHU3HEIEATCILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXObI U PEIICHHUS,

CTaBHUTb MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aJIbTCPHATHBHBIC PCIICHHUS.



Pabora ¢ undopmanmei:

BJIaACTb HAaBbIKaAMHU I1OJIYYCHUA I/IH(l)OpMaIII/II/I (1)I/ISI/II-I€CKOFO COACPIKaHHUA U3 MCTOYHHUKOB
Pa3sHbIX THIIOB, CAMOCTOATCIBHO OCYHICCTBIIATH IIOUCK, aHAJIMW3, CHUCTCMATU3AllMI0 U
MHTEPIIPETANIO HHPOPMALIMK PA3IUYHBIX BUJOB U (HOPM MPEICTaBICHHUS;

OILICHUBATbH JJOCTOBEPHOCTH MH(POPMALIHH;

UCIIONIb30BaTh CpEeACTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
PCIICHMU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3allMOHHBIX 3a7da4 C CO6JHOI[€HI/I€M
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTHl (DU3NYECKOTO COJACPKAaHUS B pPa3IMYHBIX (opmarax ¢ y4EToMm
Ha3HAueHWs WHPOpPMALUMU W [EJIEBOM AayAWTOPWUH, BBIOMpas ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YyaTH3aIUH.

KoMMmyHnKkaTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUS:

OCYIIECTBIISATH OOIICHHUE HA YPOKaX (DU3WKHU M BO BHE-YPOUHOU JESATCIILHOCTH,

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYaIlUi ¥ CMATYaTh KOH(DIUKTHI,

pa3BEPHYTO W JIOTMYHO M3JIaratb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHMEM SA3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U MHIUBUIyAJIbHOU PaOOTHI;

BEIOMpATh TEMATHKy M METOIBl COBMECTHBIX ICHCTBHHA C y4ETOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEHN Ka)0ro 4jeHa KOJIEKTHBA;

MPUHUMATh LIEJIM COBMECTHOM JESATEIbHOCTH, OpPraHW30BbIBATH U KOOPAWHUPOBATH
JIEUCTBUA 1O €€ INOCTMKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUHM, pPACHPENENIATh POJIU C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM paboThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U Ka)XJOr0 Y4acTHHKA KOMaHbl B OOIIUI pe3ylnbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLIEHWBATH MJAEH C MO3ULHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYLIECTBIISITh IO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE yUeOHbIE JeiicTBUS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATEIBbHYIO JESATENbHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISIBIISTH MTPOOJIEMBI, CTABUTH U (DOPMYITHPOBATH COOCTBEHHBIE 33]1aUH;
CaMOCTOATCIBHO COCTABJIATH IIJIaH pGIIIeHI/Iﬂ paC‘-IéTHBIX N KAa4YC€CTBCHHBIX 3aJa4, IIJIaH
BBIMIOJTHEHHS] TMPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH M MIPEIITOYTCHHH;
1aBaThb OHGHKy HOBBIM CHTyaHHHM;
pacIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHU;
JIeNIaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEIICHHE;
OLICHUBATbH MTPUOOPETEHHBIN OIIbIT;
croco0cTBOBaTh (HOPMHPOBAHWIO U TPOSBICHUIO DJPYIUIUA B 00JIACTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBAThb
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBbIKAMH [TO3HABATEJIbLHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX JE€HCTBUN
Y MBICIIUTEIILHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh NMPUEMBI peduIeKCUU JIIsl OLIEHKH CUTYallH, BEIOOpa BEPHOI'O PELICHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PEILIECHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIBTATOB JEATEIBHOCTH;

IpUHUMATh ce0sl, TOHUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYI'UX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKU.

B npouecce nqoctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOCHUSI IPOTrpaMMBbl IO (PU3UKE IS
YPOBHSI CpEIHEro o0Iero oopa3oBaHus y OOYy4YaIOLIMXCSl COBEPIIEHCTBYETCS SMOLIMOHATIbHBIN
UHTEJUIEKT, Npeoaralouni chopMUpPOBAHHOCTb!

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTH HANPaBIICHUS Pa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh yBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHMUS, BKJIFOYAIOIIErO CaMOKOHTpOJIb, yMEHUe IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K 3MOIMOHAIBHBIM
U3MEHEHUSM U NPOSBIATh TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAKOUICH CTPEMIICHHME K JOCTH)KCHMIO LIEJIM U yCHEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE IEHCTBOBATH UCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIMATUH, BKIOYAMONEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE IpPYTHX,
YYUTBIBATh €T0 MIPH OCYIIECTBICHUH OOIIEHNUS, CTIOCOOHOCTH K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMHU
JIO/1bMU, 3a00TUTHCS, TPOSBIIATh HHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATbHI

K xoniy oOyuenuss B 10 Kjacce npeaMeTHbIE pe3yibTaThl Ha Oa30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKU B (HOPMUPOBAHHHM COBPEMEHHOM
HAYyYHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJOTUH, B MPAKTUYECKOU
JeATeILHOCTH JIIOJICH;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS HW3YYCHHBIX (PU3NYCCKUX MOJIENICH: MaTepuaibHas
TOYKa, MHEpIUAIbHAs CHCTeMa OTCY€Ta, aOCOIIOTHO TBEPIOE TENO, WACaIbHBIA ras, MOIENU
CTPOEHHS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIA AJIEKTPUUYECKUI 3apsii MPH PEIIeHUU
bu3HYeCcKUX 3a/1a4;

pacrio3HaBaTh (GuU3MYECKUE SBJIEHUS (IIPOLIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKON TEOpUU CTPOCHUS BEIIECTBA M AJICKTPOJIWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE MABI)KEHHE, CBOOOAHOE NaJeHHE Te,
JIBUKEHHE 110 OKPY>KHOCTH, MHEPIUS, B3auMoielicTBre Tel, nuddy3us, OpoyHOBCKOE ABIKEHUE,
CTPOCHHE KUIAKOCTCH U TBEPIBIX TEJl, H3MEHEHUE 00bEMa TEJ MPH HArpEeBaHUU (OXJIAKICHHH),
TEIJIOBOE PABHOBECHE, HCIIAPEHUE, KOHJICHCAllUs, TUIABJIICHHE, KPUCTAUIM3AIUsS, KHUIICHHE,
BJIQXKHOCTH BO3/1yXa, MOBBILICHUE JABJICHHS ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEXIy TapamMeTpaMHu COCTOSHUS Ta3a B HM30IpOIeccax, JICKTPHU3alUs Tel, B3aUMOJCHCTBUE
3apsi/ioB;



OIKCBIBATh MEXAHUYECKOE JBUKEHUE, MCIOJIb3Ysl (PU3NYECKHE BEIMYUHBI: KOOPAMHATA,
IIyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIA, UMITYJIbC TeJa, KMHETHYECKas
DHEPTus, NOTEHIMAJIbHAs DSHEPTHs, MEXaHWdeckas paboTa, MeXaHWYecKas MOIIHOCTb; MpH
ONHCAaHUM TPABWJIBHO TPAaKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEJIUYMH, HX
0003HAYECHMSI U €MHHULIBI, HAXOJUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEITHMUUHY
C IpYTrUMH BEJIMYUHAMY;

ONMUCBHIBATh M3YYECHHBIE TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC SIBICHUSA, HCIIOJIb3Ys
¢u3nyeckue BEJIMYMHBL: JIaBIEHUE Tasza, TeMIleparypa, CpelHsAs KHUHeTHYecKash HSHeprus
XaOTUYECKOTO0 JIBUKEHUS MOJIEKYJ, CPEIHEKBAaIpaTHUYHasi CKOPOCTb MOJEKYJ, KOJHMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPTus, padora rasza, KOd((GUIMEHT MOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATENS; IPU ONUCAHUM NPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOIb3YEMbIX BEJIUUMH,
uX OOO3HAYeHHs M EIAMHHULBL, HAXOAUTh (OPMYINbI, CBA3bIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMHU BEJIUYNHAM;

OIMUCBIBATh M3YyYEHHBIC JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHUE SBIICHUS
(TIporiecchl), UCTONb3ys (U3UUECKUE BETMYMHBL AIIEKTPHUYECKUH 3apsij, dJIEKTPUYECKOe IOJIe,
HaIlpsOKEHHOCTh  II0JIS, IOTEHLHMAN, pa3HOCTh ITOTEHUUWAIOB; IPU ONMCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICT MCIIOJIB3YEMbIX BEIMYMH, UX O00O3HaueHWs M EAMHULBL
yKa3bIBaTh ()OPMYIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEJIMYMHAMUY;

aHATM3UPOBATh (DU3MYECKHE MPOIECCHl W SBICHUS, UCHONB3yd (hU3MuecKre 3aKOHBI U
IPUHLUIBL: 3aKOH BcemupHoro taroreHus, I, II u III 3akonsl HprooTOHA, 3aKOH coXpaHEHUs
MEXAHUYECKOM SHEPIuu, 3aKOH COXpPAaHEHMsI UMITYJIbCA, IPUHLUI CYNEPIO3ULMHA CUJI, TPUHLIAIL
PaBHOIIPABHsI HHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHMS
BEILIECTBA, T'a30BbIC 3aKOHBI, CBSA3b CpPEJHEH KHHETHMYECKOW SHEPIMM TEILUIOBOTO JABUKCHUS
MOJIEKYJ1 ¢ aOCOJIIOTHOM TeMIepaTypoi, MepBbl 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHHUs
JIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro0 MaTeMaTHYeCKOe BbIpaKEHUE U YCIIOBUS (FpaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE PUHIUIIBI JCHCTBUS MaIlIUH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3auyaTh yCJI0BUS UX OE30M1ACHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBINOJIHATh 3KCIEPUMEHTHI 110 HCCIIECAOBAHUIO (PU3MUECKUX SBICHUH M NPOLECCOB C
UCMOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, npu 3ToM  (GOpMYIMpPOBATH
npobieMy/3agady ¥ THUIOTE3y Y4eOHOro JKCIEpUMEHTa, cOoOMpaThb YCTAHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOKI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH 3TOM
BBIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUH;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QU3NYECKUMH BEIMYMHAMU C HCIIOJIb30BAHUEM
OpSMBIX U3MEPEHUHl, MpH 3TOM KOHCTPYUPOBaTb YCTAaHOBKY, (PUKCHpPOBAaTh pE3yJbTaThl
HOJY4YEHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIWYMH B BHUJE TaOJMIl U rpaduKOB, J€1aTh BHIBOJbI
10 Pe3yJIbTaTaM MCCIENOBAHNUS;

cobmoaTh IpaBmiia O€30MacHOTO TpyJda INpH IPOBEACHUHM HCCIEJOBAaHUM B paMKax
y4eOHOTr0 3KCIEpPUMEHTa, Y4eOHO-UCCIEeN0BaTEeIbCKOW M  IMPOEKTHOW JIEATEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOMCTB U JIAOOPaTOPHOI0 000pYA0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENBI0, HCHOJB3Ys
¢u3nveckre 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a[1a4d BHIOMPATh (PU3UIECKYIO
MOJIeIb, BBIACNATh (U3NYECKHUE BEIMYMHBI M (QOPMYJIbI, HEOOXOAMMBbIE Uil €€ pelIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIBLHOCTH [TOJyYEHHOIO 3HaUeHUs (PU3HMUECKON BEINYHHBI,



pelaTh KayecTBEHHbIE 3a/1ayM: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHHid C ONOpPOr Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHUS,

UCTIONB30BaTh IPH PEHICHWH YYEeOHBIX 3ajad  COBpPEMEHHbIE HH(OpMAIOHHBIE
TEXHOJIOTUM [yl TIOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIIPETALMM U TMpEACTaBICHUS Yy4eOHOU U
HAY4YHO-TIOMYJISIpHOH HMH(OpManUK, NOJYYEHHOM U3 Ppa3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh [10JIy4aeMyt0 HHPOPMALIUIO;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3HKOB B pa3BUTHE
HayKH, 00bSCHEHHE IIPOLIECCOB OKPYKAIOIEr0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAaHUSA 1O (U3UKE B IIOBCEJHEBHOW JKHU3HU IS
oOecrieyeHns O€30MaCHOCTH MPH OOPALICHUHN C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHS 3/I0POBbBSI U COOJIIOJICHHUS HOPM SKOJIOTUIECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUANIBHBIX POJICH, IIIIaHUPOBATh paboTy
IpYIIbl, palMOHAIBHO paclpelneNiaTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIIBHOCTH B
HECTAaHJAPTHBIX CHUTYallUsAX, aJCKBAaTHO OIEHHWBATH BKJAJ KaXKIOTO W3 YYACTHHKOB TPYIIHI B
pelieHre paccMaTpuBaeMOi POOIEMBI.

K xonmy obyuenus B 11 kjacce npeaMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTb y OOYUAIOLIUXCS YMEHUH:

JIEMOHCTPUPOBATh HA IpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUM COBPEMEHHON
Hay4YHOM KApTUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOU
JeSITeILHOCTH JIFOJIEH, IEJIOCTHOCTD U €IUHCTBO (PM3UUECKOM KAPTHHBI MUPA;

YUUTBIBATh TPAHMIIBI IPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJENIeH: TOYeuHbIH
DIIEKTPUYECKUIA 3apsijl, JIyd CBETa, TOYCUHBIH HCTOYHUK CBETa, sJepHAs MOJEIbh aroMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PEeUIeHUH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOLECChI) U OOBACHATH UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOW (DPU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JEWCTBUS TOKa, B3aUMOACHWCTBUE MAarHUTOB, 3JIEKTPOMArHUTHas
WHIYKIWS, JCHCTBHE MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJIEOaHUS U BOJHBI, IPSIMOJIMHEHHOE PAaCIIPOCTPAHEHUE CBETA, OTPAKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W NOJsIpU3alus CBeTa, JAMCIEpCUsl CBeTa,
doToanexkrpuueckuii 3¢pdext (poroaddexT), cBeToBOE NaBieHUEe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M UCKYCCTBEHHAS PalMOAKTUBHOCTD;

OIKCHIBATh M3YYEHHBIC CBOMCTBA BEIIECTBAa (dJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
NEKTPUUYECKYIO POBOJUMOCTb PA3JIMYHBIX CPEll) U 3JIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTONB3Yysl (U3NYECKHUE BEJIUMYMHBL: JJIEKTPUUYECKUI 3apsja, cuila TOKa, 3JIEKTPHUYECKOE
HaINpsDKEHUE, SJIEKTPUIECKOE COTIPOTUBIICHNE, PA3HOCTh OTEHIIMAJIOB, AJIEKTPOABIDKYIIAs CHJIa,
pabora TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Awmrmepa, cwia JlopeHna, MHIyKTHBHOCTD
KaTYyIIKH, SHEPrus 3JIEKTPUYECKOI0 M MArHUTHOIO TOJeW, MepHoj W 4YacToTa KojeGaHuil B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/i U CHUjla TOKa B IPOIecce MApMOHUYECKHUX 3JIEKTPOMAarHUTHBIX
KoyieOaHui, (POKYCHOE pacCTOSIHME M ONTHYECKas CWJIa JIMH3BI, MPH OINUCAHWU IPABHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT WCIIOJB3YEMBIX BEIMYUH, WX OOO3HAUYECHUS M CIUHHIIBI,
yKa3bIBaTh ()OPMYIIbl, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEJINYMHAMY;

ONUCHIBaTh H3YYEHHbIE KBAaHTOBbIE SBJIEHUS W IPOLECCHI, HCHONb3YysA (PUIUUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPTHsS U
UMIynbe (OTOHA, TEPHOJ IMOJypaclajga, SHEPrus CBSI3W AaTOMHBIX SAEp, NPHU OINUCAHHUU
IPaBUIbHO TPAaKTOBaTh (PU3MUECKUN CMBICI MCIOJIB3YEMbIX BEJIUYMH, UX OOO3HAUYeHUs Hu



€IMHULIb], YKa3blBaTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (DU3MUECKYIO BEJIWYHMHY C JIPYTMMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAYCHNE (PH3UUECKON BEITMUMHBI;

aHATM3UPOBATh (DU3MYECKHE MPOIECCHl U SBICHUS, UCIONB3yd (pU3MUecKhe 3aKOHBI U
OpUHIMNBL  3aKkOH OMa, 3aKOHbI IOCJIEAOBATEILHOTO W HApayIeIbHOTO  COEJUHEHHUS
IPOBOJHHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 53JIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
HOPSMOJIMHEMHOT0 PAacHpOCTPaHEHUsl CBETA, 3aKOHBbI OTPAKEHUS CBETa, 3aKOHBI MPEJIOMIICHHUS
CBETa, ypaBHeHHME OWHmTEHHa 11 Qorodddexra, 3aKOH COXPAHEHUS DHEPTUHU, 3aKOH
COXpaHEHMsI HMIYJIbCa, 3aKOH COXPAHEHHUS DJEKTPUYECKOTO 3apsja, 3aKOH COXpaHEeHHUs
MaccoBOr0 4Mcia, MOCTyilaTrbl bopa, 3aKkoOH pajMOaKTHBHOIO pacrajia, Ipu 3TOM pas3jindarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCJIOBMS (IpaHULBL,
o0jacTv) IpPUMEHUMOCTH;

OIpeNieNiATh HalpaBlIeHUE BEKTOpa MHAYKIMHM MAarHUTHOI'O IOJS MPOBOJHHMKA C TOKOM,
cuiibel Amnepa u cuiibl JlopeHua;

CTPOUTH U OIHUCHIBATh U300pakeHHE, CO3AaBAEMOE TUIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI T10 HCCIICAOBAHUIO (PH3MUECKUX SBICHUH M TPOIECCOB C
UCTIOIb30BAaHUEM  TIPSMBIX W KOCBEHHBIX HW3MEpEHWi: mpu 3TOM  (HOPMYIHPOBATH
npobieMy/3agayy M TUNOTE3y y4eOHOro SKCHEpUMEHTa, CcOoOMpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHUs (PU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJb30BATh W3BECTHBIE METOJBI OLCHKU
HOTPEIIHOCTEN N3MEPEHUi];

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJMYMH C MCIIOJIb30BAaHHEM MPSIMBIX U3MEPEHUI:
IpUA 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyJIbTATHI MOJTYYCHHOW 3aBUCHMOCTHU
¢u3nyeckux BeIMYUMH B BUJE TaOmUIl W TpaduKoB, JenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIE/I0BaHMS;

coOuoiaTh IpaBuja 0O€30MacHOro TpyJda IpU NPOBEICHUM HCCIEI0BAaHMM B paMKax
y4eOHOIr0 OIKCHEpPUMEHTa, Yy4eOHO-UCCIENOBATEIbCKOW M  IMPOEKTHOW JEATEIILHOCTU C
UCTIOJI30BaHUEM M3MEPHUTENIBHBIX YCTPOICTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (u3Mueckod MOJENbl0, HCIONb3YS
(¢u3nueckre 3aKOHbl M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4d BHIOMPATh (PU3UYECKYIO
MOJIeNIb, BBIACIATh (PU3NUECKHE BEIMYMHBI M (OPMYIIbI, HEOOXOAMMEBIE Ui €€ pelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYEHHOTO 3HAUCHUS (PH3HMUECKON BEIINYHHEI,

pelaTh KayecTBEHHbIE 3a/1ayM: BBICTPaMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyKIeHUI C ONOPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS,

UCTIONB30BaTh MPH PEHICHWH YYEeOHBIX 3ajad  COBpPEMEHHbIE HH(OpMAIOHHBIE
TEXHOJIOTUH JUIS TIOMCKA, CTPYKTYPHUPOBAHMS, MHTEPIIPETAUN W TIPEACTABICHUS Y4eOHOH H
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM U3 pa3IUYHBIX MCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh [10JTy4aeMyto HHPOPMALIUIO;

OOBSICHATH IPUHIHIIBI IEHCTBHUS MAIIMH, TIPUOOPOB M TEXHUIECKUX YCTPOMCTB, pa3iniaTh
YCIIOBHS WX O€30IMIaCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOJIUTh NPUMEPHl BKJIaJa POCCUICKUX M 3apyOEKHBIX YuEHBIX-(PU3MKOB B pa3BUTHE
HAayKH{, B 00bSCHEHHE IIPOLIECCOB OKPY>KAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKHUE 3HAHUSA 1O (U3UKE B TIOBCEIHEBHOW JKHU3HU IS
oOecrieyeHns O€30MaCHOCTH MPH OOPALICHUN C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOJIIOJICHHUS HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpYXKarollel cpene;



paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IIIIaHUPOBATh paboTy
TPYIIbI, palMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLIEHHMBATh BKJIAJ Ka)KIOTO U3 YYACTHUKOB I'PYIIIBI B
peleHne paccMaTpuBaeMoil MpooIIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne /i Kontpoasnsl | IlpakTuueckn
NMpPorpaMmblI Bcero o0pa3oBaTejibHbIE
e padoThl e padoThI
pecypcsbl
Pazgen 1. DPUBUKA U METOJAbI HAYYHOI'O ITIO3HAHMUS
1.1 duszuka 1 METOBI HAYIHOTO MO3HAHUS 2 bubmorexa HOK
' ARLHAYH https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematnka 5 bubmorexa HOK
' https://m.edsoo.ru/7{41bf72
bubmuoreka [JOK
2.2 7
Hunamiia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 hitps//m.cdsoo.ru/7f41b72
Hroro no pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAHMHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BELLIECTBA. 5 bubanorexa [IOK

®a30BbIe IEPEXOIbI

https://m.edsoo.ru/71f41bf72



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

Hroro no pazneny 24
Paznea 4. DJIEKTPOJIUHAMMUKA
bubnnoreka [IOK
4.1 1
DeKTpoCTaTHIA 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUUECKU TOK. TOKH B 12 bu6mmoreka [JOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



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

11 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbIie
Ne /i P KouTpoabn IpakTHYecK (mudpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padoThbl
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MaruauTtHoe nosje. DJeKTpOMarHuTHas 1 | 3 bubnnorexa [IOK
' VHIYKIMS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
1 MexaHn4eCcKue U SJIEKTPOMAarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKkue U 3J1€KTPOMarHUuTHbBIE 5 | bubnnorexa [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 0] 10 3
Ha https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIHIEITMAJIBHOM TEOPHHU OTHOCUTEJBHOCTH
31 OCHOBBI CTIEITUATTBHON TEOPUHI 4 1 bubmuorexa [JOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bubmuoreka [JOK
4.1 i
DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 hitps://m.cdsoo.rw/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bu6mmorexa [{OK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOhU3UKU 7 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1 Ob6o06maromee MOBTOPeHNE 4 Eﬁggl/ﬁ'eezasﬁgf 7641697c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBS3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VAEHUKA

®dwusuka, 10 xknace/ Mskumes I'.5., Byxosues b.b., Corckuii H.H. nmox penakimueit
[TapdentbeBoit H.A., Akimoneprnoe obmectBo «M3natenscTBo «IIpocBemieHuey
®dwusuka, 11 xnace/ Msaxumes I'.J1., Byxosues b.b., Uapyrun B.M. nmoj pepakmueit
[TapdentpeBoit H.A., AkimonepHoe obmectBo «M3naTenscTBo «IIpocBemieHuey

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

®dwuzuka. 10-11 kmaccel. COopHuUK 33124 K yueOHukam ['.5. Mskumiesa u ap. o pusuke
st 10 u 11 xi1. I'OC
®dwusuka. 10 knace. TexHonornueckue KapTbl ypokoB 1o yueouuky I'.51. Mskuimesa, b.b.
byxosuesa. ®I'OC
®wusuka. 11 knacc. TexHonornueckue KapTbl ypokos 1o yueonuky I'.51. Mskumesa u ap.
dI'ocC
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