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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo Qu3uke 0a30BOro YpOBHSI Ha YPOBHE CPEIHEr0 OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHSI OCHOBHOM 00Opa3oBaTeNbHOW Mporpammsl, npeactaBieHHbIx B OI'OC
COQO, a Taxke c¢ yuérom deaepanbHOil pabodeil MporpaMMbl BOCIHUTAHHS |
KOHIEMIIUU TpernojiaBanus yuyeOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIusiax Poccutickon Oenepanuu, peAIN3YIOIINX OCHOBHEIE
o0Opa3oBaTeabHbIe MPOTPAMMBI.

ConmepxaHue mnporpamMmbl 10 (U3MKE HampaBlieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYUYHOM KapTUHBI MHpa oOyuarommxcs 10-11 kiaccoB rmpu
oOy4yeHuu ux ¢u3nke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorBerctByer TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMsI, a TaKKe YUYHUTHIBAET HEOOXOJUMOCTh PEaTU3AlMU MEXIPEIMETHBIX
CBsA3€l (PM3MKM C €CTECTBEHHO-HAyYHbIMU Y4Ye€OHBIMH mpeameTramu. B Hel
OTIPEJEISIFOTCS OCHOBHBIE LIETM M3Yy4YEeHHs] (PU3HKU HA YPOBHE CPEIHEro OOIIEro
00pa30BaHus, MJIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (DU3MKHU: JTUUYHOCTHBHIE,
MeTarnpeJMeTHbIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

e [IJTAHUPYEMBIE PE3YJIbTATHl OCBOCHHS Kypca (PU3MKK Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIEC PE3yJIbTATHI [0 rojlaM 00y4EHHUS;

e cofiepkanue yueOHoro npeamera « Pu3nkay mo rojgaM 00ydeHusl.

du3zrka Kak Hayka O HauOosiee OOIIMX 3aKOHAaX NPHUPOJbI, BBICTyINas B
KayecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaa B CUCTEMY
3HaHUi 00 okpy:xarorieM mMupe. [IIkonpHbII Kypc (GU3UKH — CHCTEMOOOpa3yIOnii
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHBI
JexKaT B OCHOBE IIPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
bu3uyeckorr reorpadue W acTpoHOoMHuel. Vcmomp3oBaHME W aKTHBHOE
OpUMeHEeHHe (U3NYECKUX 3HAHUM  OmIpenessieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTMM B cdepe HSHEpPreTukd, TPaHCIOopTa, OCBOCHUS
KOCMOCa, IOJIyYeHUs] HOBBIX MAaTepHalOB C 3a/JlaHHBIMU CBOMCTBAMHU M APYIHX.
N3yuyenrne ¢u3MKM BHOCHUT OCHOBHOW BKJIaJ B (DOPMHUPOBAHHME ECTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydarouuxcs, B (OPMUPOBAHUE YMEHHU NPUMEHSTH
HAy4YHbIH METOJI MO3HAHUS MPU BHITIOJIHEHUH UMU YYEOHBIX MCCIIEIOBAaHUM.

B ocHOBy kypca ¢usukud jsi ypOBHSI CPEAHEro 0OIIero oOpa3oBaHUS
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KAaK MPHHLMIBI €ro
HOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3HKH, BKIIOYAET KaK
BOIIPOCHI KJJACCUYECKOM, TAK U COBPEMEHHOU (PU3UKH.

Hoesn cenmepanuzayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (QHU3UKU
o0ObeAMHEH BOKPYr (Qu3nyeckux Teopud. Beaymmum B Kypce sBIsercs
dbopMuUpOBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUU, BEIIECTBE U
noJe.

Hoesn eymanumapuzayuu. EE peanuzanus mnpeanojiaraeT HCHOJIb30BaHUE
IYMaHUTApHOTO TOTEHIHAaNa (U3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3ukn Cc pa3BuTHEM OOLIECTBA, a TaKXE C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU TTPOOIEeMaMHu.

Hoess npuknaownoii  nanpasnennocmu. Kypc GHU3UMKM  TIpeanojiaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX W TEXHOJIOTMUYECKUX MPUIIOKEHUM
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocusayuu peanu3yercss MNOCPEACTBOM BBEIECHUS DJIEMEHTOB
COJIEp)KaHMs, TOCBAIMIEHHBIX HKOJIOTHYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKW M TEXHOJOTHM, a TakkKe OOCYKIeHUs
po0JIeM pallMOHATBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHus SBISIOTCS (pu3mdeckue Teopuu (GopMHUpOBAHUE TPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3UUYECKON TeOpuu, poiu (GyHIAMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEJACTaBICHUSIX O TNPUPOJE, TpaHUIlAX
NPUMEHUMOCTH TEOPHUH, JUIsl OMUCAHUSI E€CTECTBEHHO-HAYUHBIX SBJICHUN U
MIPOIIECCOR).

CHCTeMHO-ESTENIbHOCTHBIN TOIX0/l B Kypce (M3UKU peaiu3yeTcs Mpexie
BCEro 3a CUET OpraHu3aluy SKCHEPUMEHTAIBHOU NEATEIbHOCTH O00YyYaroluXcsl.
Jns  0Ga3oBOro ypoBHS Kypca (QU3MKA — 3TO HCMOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme 1o (u3nke oObeTUHEHBI B OOMIMI CIHCOK YYEHUYECKUX
pakTUYeCKUx padoT. BbijeneHne B yka3aHHOM MepeyHe J1abopaTOpHBIX padorT,
NPOBOJAUMBIX JUIsl KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa30BaTeNbHOrO Ipollecca MCXOAs U3 OCOOEHHOCTEH IUTAHUPOBAHUS U
ocHaimleHus kabunera Qusuku. [lpu 3TOM obOecrneunBaeTcsi OBJAJEHUE
OOy4YarolmMUMHUCs YMEHHUSIMU TPOBOJIUTH KOCBEHHBIC WM3MEPEHHUsI, HCCIIeI0BaHUs
3aBUCUMOCTEM (DU3MYECKUX BEIWYMH M TIOCTAHOBKY OMBITOB IO IIPOBEPKE
MPEAJIOKEHHBIX THUIIOTE3.

bonbmioe BHHUMaHME yAENsAETCA PEIICHUIO PACYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SBISIOTCS 3a/ladd C SBHO
3aJJaHHOM (PU3UYECKON MOJIEIbIO, TO3BOJISIOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK W MHTETPUPYS 3HAHUSA U3
pasHbIX paszaenoB. JJis KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3aJaHMs Ha
OOBSICHEHHE TPOTEKaHUsl (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaOIIEH
KU3HH, TpeOyromue BhIOOpA (DU3MYECKON MOJENH JUIsi CUTyalluu TMPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY oOecleueHno ydeOHOTro mporecca 0a30BbIA ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO 00IIEro 00pa3oBaHusl JOJKEH U3ydaThCsl B YCIOBUSIX
MpPEeIMETHOTO KaOWHeTa (M3WKK WM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (u3uku AOMKHO OBITh
HeoOXoauMoe J1labopaTopHOE OO0OpYyAOBaHME JMJIS BBIMOJHEHUS YKa3aHHBIX B
porpaMme 1o (pU3NKE YUCHWUYECKHUX MPAKTUYECKUX PabOT W JEMOHCTPAIIMOHHOE
000py10BaHHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
NPUHITUIIOM MHWHHUMAJIBHON  JOCTaTOYHOCTH M 00ECIeYMBaeT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JIEMOHCTPAlUNA IS
UCCJICIOBAHUS ~ W3Y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopatopHoe 000pynOBaHHE MJisi YYEHHYECKHUX TMPAKTHUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMILIEKTOB M OOECIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydaromuxcs. TeMaThudeckue KOMILIEKTHI
JabopaTopHOro 00OpYAOBaHUS JOJKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IUGPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHUJI€ IU(PPOBBIX JTAOOPATOPHUIA.

OCHOBHBIMHU 1EJISIMU U3y4€HUsI PU3UKHU B 001IEM 00pa30BAHUHU SIBIISIFOTCS:

e hopMHpOBaHHE HHTEpeca M CTpPeMJICHUS OOydYalomuXxcs K HaydYHOMY
U3YYCHHUIO TPUPOJIbI, Pa3BUTHUE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE MO3HaHUS M (popMHupoBaHHE
WCCJIEIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

 hopMupoBaHNEe HAYYHOTO MUPOBO33PEHHUS KaK pe3ybTaTa U3yueHUsS OCHOB
CTpOEHHUs MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e popMupoBaHHE YMEHHMA OOBSICHATH SBICHUS C  HMCIOJb30BAaHHEM
dbu3nUecKuX 3HAHUN ¥ HAYYHBIX JOKA3aTEIhCTB;

e popmMupoBaHue TpPENCTABICHUNA O POJIU (DU3UKU [JIS Pa3BUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne HTHX Ieseld 00ecreunBaeTcs pelieHueM CIEAYIOIuX 3a/1ad B

nporecce u3yueHus Kypca GU3NKH Ha YPOBHE CPEIHETro 00IIero 00pa3oBaHus:



o IPUOOPETEHNE CUCTEMbI 3HAHUM 00 0OIUX (PU3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUSIX, BKIHOYAs MEXaHUKY, MOJEKYSIpHYIO (HU3HKY,
AIEKTPOANHAMHUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

e popMupoBaHHE YMEHHMI TNPUMEHATh TEOPETHUYECKUE 3HAHWUS  JUIS
0oObsiCHEHUS (PU3WYECKUX SIBICHUH B TPUPOAEC U ISl TMPUHATHS
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU KU3HU;

¢ OCBOEHUE CHOCOOOB PEIICHHs] Ppa3IMYHBIX 3aJad C $BHO 3aJaHHOU
dbusznueckold MOJENbI0, 3a7ad, MOAPA3yMEBAIONIUX CaMOCTOSTEILHOE
co3fanue Gu3NUeCcKOl MOJIENH, aIEKBAaTHONW YCIOBHUSIM 3a/1a4u;

e IOHMMaHUE (PU3MYECKUX OCHOB M NPHUHIIUMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, X BIUSHUSA HA OKPYKAIOLIYIO
cpeny;

¢ OBJIQZICHHUE METOJAMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M TPOBEICHHUS
bU3UYECKUX HKCIEPUMEHTOB, aHaju3a M HHTEpHpeTanuu uHOOpMaINH,
ONpeaeeHHs JOCTOBEPHOCTH MOITYYEHHOTO PE3yJIbTATa;

e CO3JJaHHE YCJIOBUU U1 PAa3BUTUS YMEHUW MHPOEKTHO-HCCIEN0BATEIIbCKOM,
TBOPYECKOM JIESITEIBHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
oOpazoBanus oTBoAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xnacce — 68 yacoB (2 Jaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o (QU3MKE TMepedeHb Ja0OpaTOPHBIX W
MPAKTUYECKUX pabOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JeENaeT BbIOOD
MpOBEJICHUs J1a0OpaTOPHBIX pabOT M OMBITOB C YYETOM HHIAUBHUIYATbHBIX
0COOEHHOCTEHM 00yYaroIUXCA.



COILEPXAHUE OBYYEHUA
10 KJIACC

Pasznes 1. ®u3uKka 1 MeTOAbI HAYYHOI' 0 IO3HAHUA

®usnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPY’KAIOIIETO
Mupa. Ponb DdKCnepuMeHTa M TEOpUM B MPOLECCE MO3HAHUA MPUPOJBL.
OKCHEepUMEHT B (PU3HKE.

MonenupoBanue (HU3MYECKUX SBIECHUN W TMporeccoB. HayuHbie TUIOTE3HI.
®dusnueckre 3aKOHbl U Teopuu. ['paHUIBl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pons u mMecTto ¢uszuku B (POPMUPOBAHMHM COBPEMEHHOW HAYYHOW KapTHHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(PPOBBIE H3MEPHUTEIbHBIE NPHOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABuKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHKECHUS.
Cucrema otcué€ra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpelHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHUE MaTepuajbHONW TOYKH, WX MPOEKIIMM HA OCU CHUCTEMbI KOOpIUHAT.
CnoxeHue nepeMele i U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE W paBHOYCKOpPEHHOE MpsSIMOJUHENHHOe IBrkeHue. [ 'paduku
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHS, NyTH U TEpeMEICHUs
MaTepUuaibHONW TOYKHA OT BPEMEHHU.

CBo0OoHOE TIaJIeHre. Y CKOpEHHE CBOOOHOTO MaiCHUS.

KpuBonmneitHoe  nBuxkeHue. JIBUKEHHE  MATEpUAIBHOW  TOYKHA IO
OKPY>KHOCTHU C IIOCTOSSHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAA
ckopocTk. [lepnon un yacrora obpanieHus. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHIAOMETP,
JBU)KCHUE CHAPSAJOB, LICTIHBIE U PEMEHHBIC MEPEIAYN.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATHUYECKUX XapaKTEPUCTUK
JBH)KCHUSL.

[IpeoOpazoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxkeHust Tena, OPOIIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaACHHUS.

Hanpagnenune ckopocTu pu ABMXKEHUH TIO OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopmsie padbomol

N3ydyeHne HEpaBHOMEPHOTO ABHKEHUSA C LEIBIO ONPENCIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXAY NyTAMH, MNPOWJICHHBIMU TEJIOM 34
MOCJICIOBATELHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOU KHIKOCTH.

N3yuenne nBuxeHus Temna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHOocutensbHOCcTH  ['anmumnes.  llepBeiii  3akoH  Hbrotona.
NuepimanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. I[Ipunnun cynepno3unuu cuwi. Bropoit 3akon HeroToHa
JUISl MaTepuaibHON TOUKU. TpeTuii 3akoH HbloTOHA 711 MaTepruanbHbIX TOUEK.

3akoH BcemupHoro TtiaroreHusa. Cuma Tsokectu. IlepBasg kocMuveckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsI CKOJIBKEHHS U cuila TpeHus mokosi. KoadduimeHnt Tpenus.
Cuia cOnpoTUBIIEHUS IPH IBUKEHUH TEJa B )KUJIKOCTH WM Tase.

[TocTtynarenbHOE U BpalllaTebHOE JBUKEHUE a0COIIOTHO TBEPAOTO TeEA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnewo cunbl. YcnoBug
paBHOBeCUs TBEPAOIO TeA.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TIOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE Macc B3aUMOAEHCTBYOIINX

teil. Bropoii 3akoH HerotoHa.

Nsmepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIli.

HesecomocTte. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHeHUE CHII TPEHUS MMOKOSI, KAYEHHS U CKOJIbKEHHS.

VYcoBust paBHOBeCHs TBEPAOTro Tea. Buapl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3ydenne aBuxeHust Opycka no HaKJIOHHOM MIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HHMKAKOIIMX B IMPYXUHE U
pPE3UHOBOM 00pasiie, OT uX Jiepopmaliuu.

HccnenoBanue yclOBHM pPaBHOBECHS TBEPAOTO TeENA, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

NMnynsc marepuansbHOM TOYKH (Tena), CUCTEMbl MaTe€pUATIbHBIX TOYEK.

NmMmnynbC CUIBl M1 U3MEHEHUE HMIYJbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaxTuBHOE NBUMKECHHE.

Pabora criisl. MOIIHOCTH CHUIIEL.

Kunernueckasi 3Heprusi MaTepHalbHOW TOUYKH. TeopemMa 00 W3MEHEHHH
KMHETUYECKOW SHEPTUU.

[ToreHunanbHas SHEPIHUsl. [ToTeHunanbHas SHEPIus YIPYro
nehopMUpoBaHHOM  TpyxuHbl. [loTeHnmanbHas SHepruss Tena  BONM3MU
MTOBEPXHOCTHU 3€MIIH.

[loTeHuuanbHple M HENOTEHUHMANbHblE  Ccwibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJI C M3MEHEHHUEM MEXAaHWYECKOW 3HEPruu CHUCTEMBI TeEIl.
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckre yCTpPOMCTBA M NMPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOIIED,
IPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS

uMIyJibca. PeaktuBHOE

JBHYKCHHUE.

[lepexon NOTEHIMATILHON S3HEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue abCOMOTHO HEYNPYTOro yJaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHUYeCKON SHEPTruu
TeJa Ha IPUMEPE PACTSKEHHS] PE3UHOBOTO KTy Ta.

Paznen 3. MoJgiekyasipuast Gu3nka U TEPMOAUHAMHUKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU U MX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUSL YaCTUI] BeElIeCTBA. Mojaenu CTpOEHUs Tra30B, KXUJIKOCTEU H
TBEPABIX T€ U 00BACHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [TocrosiHHas ABoragpo.

TermoBoe paBHOBecue. Temmneparypa u e€ msmepenue. lllkana temnepartyp
Lleabcus.



Mogens uaeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HACAIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEel KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama
temrepatyp KenbBuHa. ['a30Bbie 3aKkoHBI. YpaBHeHHEe MenaeneeBa—Kitanepona.
3akoH [lanbroHa. M30mponieccsl B UI€IBHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BeliecTBa. ['paduueckoe mpeAcTaBiI€HUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckne YCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JHUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COETUHECHUM.

OnpiTel 10 TUPPY3UN KUAKOCTEHN U

razoB. Mojiess OGpOyHOBCKOTO JIBHXKCHHUSI.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CylLIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mojenb, WILTIOCTpUpPYIOIIask NPUPOY AABICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIONIUE YPABHEHUE COCTOSIHUS MACAIBHOTO rasa,
M30MPOIIECCHI.

Vuenuuecxuii sxcnepumenm, 1abopamopusie pabomol

OnpenenieHue Macchl BO3/yXa B KJIACCHOM KOMHAaT€ Ha OCHOBE H3MEpPEHUI
00béMa KOMHATHI, JaBJICHUS M TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK/1y ITApAMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKku

TepMmoanHamuueckas cucrteMa. BHYTpeHHsIE 3HEpruss TEPMOJWHAMUYECKON
CUCTEMBI U Cc1Ioco0bI €€ n3MeHeHus. KomudyecTBo TemnoTel u pabota. BHyTpeHH: s
BDHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOrOo  rasa. Buuabl  Temionepenavu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y JeibHas TEIJI0EMKOCTh BEIIECTRA.
KonuuecTBo TEIIOTH NpH TEIUIoNepeaye.

[Tonsitue 006 aamabatHoM mporiecce. l[lepBhIii 3aKOH TEPMOAMHAMUKH.
[IpumeHneHnue mepBOro 3akOHa TEPMOJMHAMHUKHU K H3ompoieccam. ['paduyeckas
UHTEpHpeTanus padoThl rasa.

Btopoit 3akon TepmoauHamuku. HeoOpaTuMOCTh TPOLIECCOB B MPHUPOJE.

TennoBble MamvHbl. [IpUHIUIIBI AEHCTBUS TEIJIOBBIX MAIIIMH.
[IpeoOpa3oBanus sHepruv B TEIUIOBbIX MamuHax. KoadduiumeHnt mnone3Horo
nerictBust TeruioBod mamuHbl. [{ukn KapHo u ero kodpduumeHT MoIe3HOro
JNEUCTBUA. DKOJIOTMYECKUE TPOOIEMBbI TEMI0IHEPTETHKHY.



TexHuueckue YCTpPOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: JBUIaTellb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruu Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OYTBUIKM TMOJI JIEUCTBHEM CXATOTO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TPYOKe MmyTéM TpeHUs (BUACOIEMOHCTPAIIHS).

N3MmeHeHne BHyTpeHHEH dHEpruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OmpIT 1Mo aauabaTHOMY PpACIHIMPEHHIO BO3ayXa (ONBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, ABUTATEs BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3mepenne yaenpbHON TEIIIOEMKOCTH.

Tema 3. Azpecamnsvie cocmoanusa eeuyecmea. Dazoevie nepexoowt

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCONIOTHAA U
OTHOCHUTEJIbHAA BJIAKHOCTh BO3AyXa. HacellleHHBIM mmap. YaenbHas TEIIoTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrainuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. JKuakue kpucrtamwibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenuwe wu
KpUCTajuIu3aius. Y aeiabHas Teriota miasieHus. Cyoaumanus.

YpaBHEHHE TEITIOBOTO OajaHca.

TexHuYeCKHe YCTPOMCTBA M MPAKTUUECKOEC MNPUMEHECHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUM TOJTYyYCHUS COBPEMEHHBIX MAaTEPHUAIOB, B
TOM YHCJIE HAHOMATEPUAIIOB, 1 HAHOTEXHOJIOTUH.

Jemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenne npu noHn’eHHOM

nasieHun. CriocoObl U3MEpeHUsI

BJIQYKHOCTH.

HaOnronenue HarpeBaHus U MIIABJICHUS KPUCTALUIMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaJIoB.

Vuenuueckuii sxcnepumenm, rabopamopuvle pabomeol

N3mMepenne OTHOCUTENBRHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JinekTpoguHAMHKA
Tema 1. Inekmpocmamuxa
OneKkTpu3aums Te. OJEKTPUYECKHi 3apsan. JBa BHAA DIIEKTPUYECKHUX
3apsaoB. IIpOBOAHMKH, AMAIEKTPUKU M TOJIYNPOBOJHHUKU. 3aKOH COXpPaHEHHUS
AIIEKTPUYECKOTO 3apsija.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 371€KTPUYECKUN 3apsil.
Onekrpuueckoe nojue. Hanpspok€HHOCTE anekTpudeckoro nois. [Ipuaiun



CYyHEPIIO3ULAN DIJIEKTPUYECKUX IMOJeH. JIMHUM HanpsiKEHHOCTH DJIEKTPUUYECKOTO
OJISL.

PaGora cun  anektpocratudeckoro  mnojis.  Ilorennuman.  PasHocTh
MOTEeHIMANoB. [IpOBOAHWMKM W [HUAIIEKTPUKKA B DJIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas IpOHUIAEMOCTb.

OnekTpoémkocTb. KonaeHncaTop. D1eKTpPOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsyKEHHOr0 KOHAEHCATopa.

TexHuueckne yYCTPOMCTBA M NPAKTHYECKOE NPUMEHEHHUE: 3JIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJIEHHE JIIEKTPONpPHOOpPOB,
KOHJICHCATOpP, KONMPOBAJIBHBIN alnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIAII 1ENCTBUSA

anekTpometrpa. Bzaumonaerncteue

Ha’JICKTPU30BAaHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM

noJie. DJIEKTPOCTaTHYECKas 3aIluTa.

JIM3IEKTPUKH B DJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOIIAau
IJIACTHH, PACCTOSAHUS MEXKIY HUMH U AUAIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATOpa.

Yuenuueckuii skcnepumenm, nabopamopmsie padomol

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIJIOBHUS CYIIECTBOBAaHUS DJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LEnu.

DIEKTPUYECKOE COMPOTHUBJIEHUE. YIEJIbHOE CONPOTHUBJIECHUE BEIECTBA.
[TocnmenoBarenpHOE, MapalIEIbHOE, CMEIIAHHOE COCITMHEHUE TPOBOJHUKOB.

Pabora onmekrpuueckoro Toka. 3akoH JDkoyms—Jlenma. MoiHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOABIKYIIAS CHIIA U BHYTPEHHEE CONPOTUBICHUE NCTOYHHUKA TOKA.
3akoH OMa 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBOAHHKH. CobOcTBeHHas 151 IIPUMECHAas IIPOBOAUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—n-niepexoaa. [loaynpoBoiHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKAM TOK B  pAacTBOpax M  pacijaBax  AICKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DneKTpudecKkuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIbHbIN
paspsa. Monnus. [1nasma.

TexHuueckre yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJITMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTelbHbIE MIPHOOPBI,
AIIEKTPOOCBETUTENBHBIE TTPHUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYyMHBIN O/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0, TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTb COMPOTUBIICHUS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAAM TONIEPEYHOr0 CEUEHUs U MaTepuana.

CMmelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe w3MepeHue DdIeKTPOABMXKYIIEW cuibl. KopoTkoe 3amblkaHue
raJibBAHMYECKOT0 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTb COMPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoii pa3psa U NpOBOAUMOCTD

BO3yXa. OTHOCTOPOHHSISI IPOBOJUMOCTb

Mo/a.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

N3yuenune cMemaHHOro COeIMHEHNS PE3UCTOPOB.

N3mepeHne 3JeKTpOABUKYILIEH CHUJIbI UCTOYHUKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HabGnronenue amektposnmsa.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiiacce oCyHIECTBISETCS C
y4€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcamMH MaTE€MaTHKH,
OHOJIOTUH, XUMHUH, reorpad)ui U TEXHOJIOTHH.

Meoicnpeomemnole nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, rumnore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHe CUCTEMBbl ypaBHEHWH, JUHEHHas (QyHKUHUA,
napabona, runepOosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPpUUYECKHE (HYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonocusn: Mexanndeckoe IBUXKEHUE B KUBOU npupone, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHJBI TEIUIONEpEaun, TETIOBOE PaBHOBECHUE),
AIEKTPUYECKUE SIBJIICHUS B AKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U



ra3oB, JJEKTPUYECKUE CBOWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs HUCCOLUALIMS,
rajbBaHUKA.

l'eoepagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUH C UCIOJIb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, NOAIIMIIHUKHA, WCIOJIb30BAHHE 3aKOHA COXPAHEHUSA
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JPYrue), JBUrarelib BHYTPEHHETO
cropaHusi, mapoBas TypOuHa, OBITOBON XOJOIWUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJy4YEHUS COBPEMEHHBIX MAaTEpUAIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE 3IJIEKTPOIpPUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIIbHBIE puodoPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, raIbBAHUKA.

11 KJIACC

Paznen 4. DiieKTpoauHAMMKA

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUS

[ToctostHHBIE ~ MarHuUTHL.  B3auMoOaelCTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM uWHAayKuuu. [IpuHomn cynepro3uuuu
MAarHUTHBIX MOJiel. JINHMKM MarHuTHON WHAYKIWU. KapTuHa JWMHWNA MarHUTHOMH
VMHIYKIWAH TOJISI TOCTOSHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TIPOBOJHMKA C TOKOM. KapTuHa JHMHUN HWHIYKUUAU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBre mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyJib U HalpaBJIE€HUE.

Cuia Jlopenua, €€ MOlyJib U HalpaBlieHHUE. J[BUKEHUE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM noJjie. Pabota cumsl Jlopenna.

SIBneHne DIIEKTPOMAarHUTHOM WHAYKIMH. [lOTOK BEKTOpa MAarHUTHOM
UHIYKIUU. OIEKTPOJABIKYIIAA CHJIA WHAYKUWHU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykunu @apanes.

BuxpeBoe nsnekTpuueckoe moje. DIEKTPOABMXKYIIAs CHJIA WHAYKUAH B
MIPOBOJTHHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHMTHOM MOJIE.

[IpaBuno Jlenna.

NHayKTMBHOCTE. SIBIEHME CaMOMHIAYKLIMHM. OJIEKTPOJABIKYINAs  CHIIA
CaMOMHAYKIIHH.

OHeprus MAarHUTHOTO TOJsl KaTylIKH C

TOKOM. DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: IOCTOSHHBIE
MArHUThl, AJIEKTPOMArHUTHI, >JICKTPOABUTATENIb, YCKOPHUTEIU 3SJIEMEHTAPHBIX
YaCTHL, UHAYKUWOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO IyYKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHATHOTO TTOJISI.

B3aumoperictBre n1ByX NpOBOAHUKOB C

TokoM. Cuna Amrepa.

JerictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHnE 3IEKTPOMArHUTHON MHIYKIIAH.

IIpaBuiio Jlenna.

3aBUCUMOCTb SJIEKTPOABHKYLIEH CUJIbI MHIYKIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIIUU.

Yuenuueckuii skcnepumenm, nabopamopmsie padomol

N3y4yeHrne MarHuTHOTO MOJIA KaTYIIKU C TOKOM.

UccnenoBanue AelCTBUS MOCTOSSHHOTO MAarHUTA HA pAMKY C TOKOM.

UccnenoBanue siBIEHUS 3IEKTPOMArHUTHOW HHAYKIIVH.

Pa3nen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUA

KonebGarenbnas  cucrema. CBoOOJHBIE  MEXaHMYECKHME  KoOJeOaHUS.
["apmonnueckue konedanud. Ilepuox, vacrora, amminTtyna u ¢asza koseGaHUL.
IIpyXVHHBIN MasATHUK. MaTeMaTUYEeCKUU MAasTHUK. YpPaBHEHUE TapMOHUYECKUX
konebanuid. [IpeBpailieHre 3HEPrUK NpU rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIC KOJeOaHUS B
UCATbHOM KOJeOaTeNbHOM KOHTYpe. AHAIOTHS MEXKIY MEXaHUYECKUMHU W
3JIEKTpOMAarHUTHbIMU Konebanusmu. dopmyna Tomcona. 3akoH coxpaHEHUsS
SHEPIUH B UJICATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpeacraBienne o 3aTyxaronux KojeOaHUsX. BeIHy X AeHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHyXIeHHbIE 3JIEKTPOMArHUTHbIE KOJICOAHMS.

Ilepemennblii TOK. CHUHYCOMJANbHBIA TEPEMEHHBIA TOK. MOIIHOCTB
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOIEE 3HAYEHUE CHJIBI TOKa MU
HaIPSHKCHMSL.

Tpancpopmarop. [IpousBoacTBo, nepenaya U MOTPedICHUE IIEKTPUUECKON
JHEPruu. DKOJOTMYECKUE PUCKU MPH MPOU3BOJACTBE AIEKTposHepruu. KymnbTypa
UCIIOJIb30BaHUs DJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HHU.

TexHuueckne yCTpoWcTBa M NPAKTUYECKOE IPUMEHEHME: JJIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JUHUHU DJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoseOaTeNbHON cuCTeMbl (MPYXKUHHBIN WiIn
MaTEeMaTUYECKU MasiTHUK).



Habmronenue 3aryxaromux KojieOaHUM.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habnronenue pezonanca.

CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJIeOaHUsI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mnocnenoBaTeNbHOM COEIMHEHUM PE3UCTOpa, KaTYIIKU
WHIyKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TUHUY AIEKTPONEpEaaUH.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOa MabIX KOJeOaHHM Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne TMEepeMEHHOTO0 TOKa B LENM M3 MOCIEI0BATEIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

MexaHuueckue BOJHBI, ycCloBHUsL pacmpoctpaneHus. llepuwoa. CkopocTb
pacrpocTpaHeHuss M JuiMHA BoJiHBL. [lomepeuHble W MOPOJOJILHBIE BOJHBI.
HuTtepdepenius u udpaxiius MEeXaHHIeCKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DNIEKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3TYyUYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aunmnas opuentanusa BektopoB E, B, V B sanekrpoMaruutHoi BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHHUE, MPeIOMJICHUE, TOJIgpu3anus, qudpakius,
uHrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana >7E€KTPOMAarHUTHBIX BOJIH. [IpriMEHEeHHE AIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMTIBI pPaguoCBs3U u TEJICBUICHUSI.

Pangnonokauusi.  DIEKTPOMAarHUTHOE  3arpsi3HEHUE

OKpY>KaroLIEn Cpebl.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJbTPa3ByKOBas JMArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIPOCTPAHCHUE MTOMIEPEUHBIX U MPOJAO0IBHBIX BOJH.

KoneGmnromeecs Te10 Kak HICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: ¥ MpeIoOMICHUS] MEXaHUYECKUX BOJIH.

Haobmronenune nuntepdepernu 1 Audpakiimiy MEXaHUueCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTATYAOU U
YacCTOTON KOJEOaHMIA.



UccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpa)KECHHUE,
pesioMJIeHUE, NoJaspu3anus, Judpakuus, MHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckass ontuka. [IpsMoOIMHEWHOE pacIpOCTpAaHEHUE CBETA B
onHoposHou cpene. JIyu cBera. ToueuHblil HICTOYHUK CBETA.

OTtpaxenue cBeta. 3akOHBI OoTpakeHusi cBera. [locTpoenne n3zoOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MTOKA3aTelNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrojl MOJHOTO
BHYTPEHHETO OTPAKECHMSI.

Hucnepcust ceeta. CioxHbIi cocTtaB Oenoro cseta. L{Ber.

Cobupatoriie U pacceuBamomue JuH3bl. ToHkas nuH3a. DOKycHOE
pacCTOsIHUE W ONTHYECKash cuia TOHKOW JuH3bI. [locTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBaronux jJuH3ax. GopMmysa TOHKOW JIMH3BL. Y BEIUYECHHE,
JlaBaeMOe€ JINH30M.

[Ipenensr NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBuss HaOmOIEHUS MAaKCUMyMOB M MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTHUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuust cBeta. [JudpakuumonHas pemérka. YciaoBue HaOMOAECHUSA
[JIABHBIX ~MAakKCMMyMOB IIpM MAaJACHUM MOHOXPOMATMYECKOIO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapuszanus csera.

TexHuyeckre yCTPOWCTBA M MNPAKTUYECKOE NPUMEHEHME: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonMHEHOE PACIpPOCTPAHEHUE, OTPAKEHHE U IIPEJIOMIIEHUE CBETA.
OnTuveckue mpruodopkI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozelb CBETOBOAA.

HccnenoBanue cBOMCTB M300payKEHU B TUH3AX.

Mopenu MUKpOCKoIa, TEJIECKONa.

Hab6nronenue untepdepeHnun

ceera. Habmoaenue nudpaxiuu

CBETA.

HabGnronenune nucnepcuu ceera.

ITonydeHnue cnekTpa ¢ MOMOIIBIO

IPU3MBL.

[Tomyyenue cnekTpa ¢ mOMOIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nossipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomol



N3Mepenue nokaszaTess NpesioMIICHUS CTEKJIA.
UccnenoBanne cBONCTB N300pakeHUM B JIMH3aX.
HaOnronenue aucnepcuu cBera.

Pa3zznes 6. OcHOBBI CIeUAJIBHOM TEOPUH OTHOCUTEIbHOCTH

['panuupl  OPpUMEHHMOCTM  KJIIACCMYECKOM  MexaHuku.  [locTtynatsl
CHELUAIBHOW TEOPUM OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIIJIEHNE BPEMEHH M COKPAILCHHE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIBCOM PEISTUBUCTCKOW YaCTULIBI. DHEPIrus
ITOKOS.

Pasznen 7. KBanToBast pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u SHEPTUH POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMITYJIbC (OTOHA.

OTtkpsiTue U uccneaoanue porodrpdexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmrerHa ansa gororddexra. «KpacHas rpaHuiiay
dboToarddexra.

JaBnenne cBera. Onweiter 11 H.

JlebeneBa. XMMHUECKOE IEHCTBHUE CBETA.

TexHuyeckue ycTpoOHCTBA M MNPAKTUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, CoJIHEUHAasi OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM

I1acTuHoM. MccienoBanue 3aKOHOB BHEIIHETO

dboTorddexra.

CeTonuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuio o -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nydenue wu moriouieHue
(GOTOHOB TpU TepexoAe aroMa C OJHOTO YPOBHS SHEPruu Ha Jpyroi. Bunsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPIMHU aTOMa BOJOPOAA.

BosnoBbie cBoiicTBa yactuul. Bosnsl ne bpoiis. KopryckynsipHO-BOIHOBOU
JTyaJn3M.

CHOHTaHHOE U BBIHYXACHHOE U3JIyYEHHE.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CIEKTPAIbHBIN
aHaiu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Onpenenenne JUIMHBI BOJTHBI

nasepa.

HabGnrogenue TMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopusie padbomol

HaOmronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIHNE CIIO0KHOCTh CTpOeHMs sapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paavoakTuBHOro wu3nyuyeHus. CpolictBa anbga-, 0Oera-, TramMma-u3Iy4YeHUs.
BnusiHre pagroaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWTpoHa. HykimonHas monens siapa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. OIEKTPOHHBIM U TO3WTPOHHBIM Oera-pacnaa. [amma-
U3JIy4eHHE. 3aKOH PaJMOaKTUBHOIO pacnaja.

DOHeprusi CBSI3U HYKJIOHOB B snpe. SnepHbie cuibl. JlepekT macchl

anpa. fnepHble peakiuu. JleeHue u CUHTE3 SAED.

Anepusbiii peaktop. TepmosinepHbiit cunTe3. [IpobOiieMbl W MEPCHEKTUBHI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON IHEPTETHUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOJIIOAEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

@yH1aMeHTaJIbHbIE B3aUMOJEHCTBUA. EMUHCTBO (pM3HUeCKOl KapTUHBI MUpA.

TexHuyeckre yCTpOHWCTBA M MPAKTUYECKOE NIPUMEHEHUE: JO3UMETP, KaMepa
Busnbcona, siaepHbIil peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YACTHLL.

Vuenuueckuii sxcnepumenm, 1abopamopusie padomol

HccnenoBanre TpeKoB yacTull (110 rOTOBBIM (hoTorpadusm).

Paspnes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3ZUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpukiiaiHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeyHas cucTeMma.

Connine. ConHeuHass akTUBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKHU. Jluarpamma «CHEKTpajbHBIM Kiacc —
CBETHUMOCTB». 3BE31IBI TJIABHOW ITOCJICIOBATEILHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTbY JJIs 3BE3]] IJIABHOM MOCIEA0BaTEILHOCTU. BHYyTpeHHEE cTpoeHue



3B&31. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKICHUHU U 3Bosironuu ConHua u
3BE3/. DTambl )KU3HU 3BE3]L.

Muneunsiii [Tyte — nHama [Nanaktuka. Ilonoxkenue u nBukenue CoJiHIIA B
["amaktuke. Tunsl ranaktuk. Paguoramaktuku u kBasapsl. YEpHbBIE ABIPHI B SApax
rajgaKTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Paz0beranue rajmakTuk.
Teopus bonpiioro B3peiBa. PeukToBOE M3TydYEHHE.

MaciraOHast CTPYKTypa Bcenennoit.
MeraranakTuka. Hepeménnsie poOIeMbl
aACTPOHOMMH.

Vuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM TJIa30M C HCIOIb30BAHHEM KOMITBIOTEPHBIX
MPWIOKEHUHN /I ONpENIeTICHUS TTOJIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3aus1 CEeBEpHOro MOJyIIapys U IPKHUE 3BE3MbI.

Hab6nronenus B teneckon JlyHsl, mnanet, Mieunoro IlyTu.

Oo6o01maromnee NOBTOPeHUE

Ponp ¢Qusuku © acTpoOHOMUHM B DKOHOMHUYECKOM, TEXHOJOTUUYECKO,
COIIMAJILHON M ATUYECKOU chepax AesTeTbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOUM KapTUHE MUPA, POJb (PU3NYECKON Teopuu
B (OpMHpPOBAaHMU NPEACTABICHUA O (U3UYECKON KapTUHE MHUpa, MECTO
(bu3nYeCcKOl KapTUHBI MHUpa B OOIIEM PSIYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJIICHUI O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenune kypca ¢usuku 0a3oBoro ypoBHsa B 11 kitacce ocyliecTBIsIETCS C
Y4ETOM COJACPKATEIBHBIX MEXIPEAMETHBIX CBS3e€d C KypcaMH MaTeMaTHKH,
OHMOJIOTUH, XUMHUH, reorpa()uu U TEXHOJIOTHH.

Meowcnpeomemnole nousimusi, CBA3aHHbIE C U3yUYEHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAy4HbIH (akT, rumnores3a, (u3nyUeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CHUCTEMbl ypPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKLIHUHU HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTapHBIX (YHKIMM, NpPU3HAKK MOA00USI TPEyTOJbHUKOB,
onpeieNieHne MIOMAau MIOCKUX Guryp u oobéma Tel.

Buonocusa: »nekTpudeckue SBICHUS B JKUBOM Mpupone, KojedaTeabHbIe
JIBWKECHUS B )KUBOUW NPUPOJE, ONTUUYECKHUE SIBJICHUS B dKUBOW MPUPOAE, NEUCTBUE
paauanuy Ha )KUBbIE OpTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKask CTPYKTypa TBEPIBIX
TeJd, MEXaHU3Mbl OOpa30BaHUA KPUCTAJUTMUYECKOW PEMIETKH, CIEKTPaIbHBIHI
aHaJIu3.



l'eoepaghus:  maruuTHBIE TIONMIOCA 3€MJIM, 3alle)Kd MArHUTHBIX DY,
(doTOChEMKA 36MHOM TOBEPXHOCTH, MPECKA3AHUE 3€MJIICTPSICEHU M.

Texnonocua: IJHWHUW DIIEKTPOIEpeNad, TEHEpPaToOp IEPEeMEHHOr0 TOKa,
ANIEKTPOABUTATENb, WHAYKIMOHHAS T€Yb, pajiap, PaJUONPUEMHHK, TEIEBU30D,
anTteHHa, TeiaedoH, CBY-meub, NMPOCKIMOHHBIA ammapar, BOJOKOHHAs OIITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUSA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenune yudeOHOro mpenamera «@Pusnka» HA YPOBHE CpPETHEro O0OIIero
oOpa3oBanus (6a30BbI YPOBEHB) JIOJHKHO 00ECHICYUTH JOCTIKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METANIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YNIbTAThl OCBOCHUS yUueOHOTO npeameTa « DU3nKay JOJIKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO O0O0IeCTBa, PACHIMPEHHUE >KU3HEHHOTO
OMbITa W OIbITA JEATEIBHOCTA B MPOLIECCE PEATN3AMU OCHOBHBIX HAIPABJICHUM
BOCIUTATEIIBHON AEATEIIBHOCTH, B TOM YUCJIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh IPAKIAHCKOM MO3UIIUU O0YHAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHIICKOTO OOIIECTBA;

NPUHATHE  TPAAWIIMOHHBIX  OOIEYEIIOBEUECKNX TyMAaHUCTUYECKUX |
JEMOKPATHYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEpPECAX TI'PakKIaHCKOTO
oOliecTBa, y4acTBOBaTh B CAaMOYMPABICHUU B 00pa30BaTEIbHOM OpraHu3alluy;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMAaHUTAPHOM U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh pOCCuiicKO IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHUKEHUSIM
POCCHICKUX yU€HBIX B 001aCTH (PU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO ITOBEACHUS;

CIIOCOOHOCTh OIEHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JESATEILHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOMIMBOTO OYIyIIIETo;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAS] 3CTETUKY HAYYHOT'O TBOPYECTBA,
MpUCYIIETo (PU3NYECKOU HAyKe;



5) Tpy10BOr0 BOCIUTAHUSA:

WHTEpPEC K Pa3IudHbIM chepaM TpodecCHOHATBLHON AESITEIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOHN, YMEHHE COBEPIIIaTh OCO3ZHAHHBIN BHIOOD
Oynyiel nmpodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE MJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA TPOTSHKEHUN BCEH JKU3HU;

6) 3K010rH4eCcKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJOTMYECKUX MPodIieM;

IJTAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUM B OKPYKAIOLIEH Cpe/ie HA OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHSI YEIOBEYECTBA,

pacuIMpeHue OmbITa ACSTEIBHOCTH JKOJIOTMYECKOW HAIpaBICEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOI'0 MMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EeATEeNbHOCTH, TOTOBHOCTH B IMpOIEcce
u3ydeHus: (QU3UKH ~ OCYIIECTBIISITH  NPOEKTHYID W HMCCIENOBATEIhCKYIO
NEATENIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Ba3oBble Jijoruueckue AeiicTBHA:
CaMOCTOSITeIbHO  (DOPMYJIHpOBaTh W aKTyaJIM3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEHATh LENU AEATEIbHOCTH, 33JaBaTh MApaMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISITh  3aKOHOMEPHOCTM W INPOTHBOPEYHMS B PAaCCMATPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3palaTrbiBaTh IJIaH pelIeHUs] MPOoOJieMbl ¢ YUETOM aHaIM3a HMEIOIINXCS
MAaTEpPUAIbHBIX 1 HEMATEPHAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICSATEIBHOCTh, OLICHUBATh COOTBETCTBHUE
pE3yJabTaTOB LEISAM, OLICHUBATh PUCKH MOCIIEICTBUM JIESITEIbHOCTH;
KOOPJAMHUPOBATh U  BBINIOJHATH pabOTy B  YCJIOBUSAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIICHHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOIIEM.
ba3oBble ucciiegoBare/bCKHue AeliCTBUSA:
BJIaJIETh HAYYHOU TEPMUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMUA U METOJAMHU
buznyecKoil HayKu;



BJIA/ICTh HaBBIKAMHU YUEOHO-HUCCIIEA0BATENHCKOW U TPOEKTHON JESTENbHOCTU
B 00sacT (PU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY MOUCKY
METOJIOB peIIeHHs 3a1a4d (U3NYECKOTO COACPNKaHUS, MPUMEHEHHIO Pa3TUIHBIX
METOJIOB MIO3HAHUS;

BJIAJIETh BHUJAMU JICATEIHHOCTH IO TMOJXYYCHHIO HOBOTO 3HAHHUsSA, €ro
UHTEpIIpEeTaluy, MPeoOpa3OBaHUI0 W MPHUMEHEHHIO B Pa3jMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX TIPOEKTOB B 001acTh (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJICJCTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHHs, HaXOAWUTh apryMEHTBI HJs JO0Ka3aTelbCTBA
CBOMX YTBEPKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEHIeHUS 3aJaddl  pe3yibTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOIHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITeNIbHOCTH, B TOM YHUCJIE TIPH U3YUYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

YyMETh TEPEHOCUTh 3HaHWA TI0 (U3UKE B TMPAKTHYECKYIO 00IacTh
KU3HEACSITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;

BBIJIBUTaTh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pabora ¢ nunpopmanueii:

BJIAJIETh HABBIKAMH TMOJyYeHHUs MHPOpPMAIUU (PU3UIECKOTO COJEPKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYLIECTBIIATH IOWCK, AaHAJU3,
CHCTEMAaTH3allMI0 M HWHTEPIpEeTalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (opm
IPECTaBIICHNUS;

OILICHMBATh JOCTOBEPHOCTHh MH(OpPMAIIHH;

UCTIOJb30BaTh  CpPEeACTBa  HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U OPraHU3aLMOHHBIX
3aay ¢ coOMrofieHueM TpeOOBaHUW HPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, PECYpCOCOEpEeKCHHs, TMPABOBBIX M  OTHYECKHMX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

co3JaBaTh TEKCTbl (PU3MUECKOTO COJEpKaHMUsSI B Pa3IUyHBIX (opmaTtax ¢
y4€TOM HazHaYeHHUS MH(POPMAIUH U LEIEBOU ayAUTOPHUH, BHIOMPAs ONTUMAIBHYIO
¢dbopMy npeacTaBIeHUS U BU3yaIU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE AeHCTBHS:
OCYIIECTBIIATH OOIIEHHE HAa ypOKaxX (PU3UKU U BO BHEYPOUHOU JESTEIbHOCTH;



pacrio3HaBaTh MPEANOCBUIKM  KOH(DJIUKTHBIX CHUTyalMd ©  CMAT4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB;

IMIOHUMATh W HCIIOJb30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBUIYUTBHOU
paboTHI;

BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX ACHCTBUM C y4€TOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOr0 WICHAa KOJJIEKTUBA;

MPUHUMATh I1€JIM  COBMECTHOW  JEATEIBHOCTH, OpPraHUW30BBIBATH U
KOOPJMHUPOBATH JIEUCTBUA 10 €€ JIOCTHUKEHHUIO: COCTABIATH IUIAH JCHCTBUM,
pacmpenensaTh pojid ¢ Y4€TOM MHEHHMM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4e€CTBO CBOETO BKJIaJa W KaXXJOr0 y4YaCTHHKAa KOMAaHJbl B
oOIIMiA pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeIaraTb HOBBIE TIIPOEKThI, OLICHWBATH HJEU C IIO3ULUU HOBU3HBIL,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh ITO3UTUBHOE CTPATETHUYECKOE IIOBEICHUE B Pa3JIAYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHNe, ObITh HHUIIMATHBHBIM.

PerynsiTuBHbBIE YHHBepcajJlbHbIe yuyeOHbIe
neiictBust Camoopranm3anmsi:

CaMOCTOSITEJIFHO OCYILECTBJISATh MO3HABATEJIbHYIO AESITEIbHOCTh B 00JIaCTH
GU3MKK W aCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh W (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHUS PAaCYETHBIX M KAa4eCTBEHHBIX
3aJ1a4, IJIaH BBIOJIHEHUS IPAKTUUECKON pabOThI C YUETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTEHU;

JaBaTh OLICHKY HOBBIM CHUTYyaLUsIM;

paclIMpATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHUpPOBATh €ro, OpaTh Ha ceds

OTBETCTBEHHOCTH 3a pelLICHuE;
OLICHUBATh IPUOOPETEHHBIM
OTIBIT;

crocoOcTBOBaTh (DOPMHUPOBAHUIO W MPOSBICHUIO JSPYIUIHH B 00JacTu
(u3KKH, TOCTOSHHO MOBBIILIATh CBOW 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIbTATOB IIENISIM;

BJIQ/JIETh  HABBIKAMU  IO3HABATENbHOM  pediaexkcuu Kak  OCO3HAHHS
COBEpIIAEMBbIX JEHCTBUM U MBICIUTENbHBIX IPOLECCOB, HUX pPE3yJbTaTOB U
OCHOBAHUM;



UCTIOIB30BaTh MPUEMBI peICKCHU ISl OIICHKU CHUTYAIlHH, BEIOOpPA BEPHOTO
perieHus;

yMETh OILIEHWBAaTh PUCKU M CBOCBPEMEHHO MPUHUMATh PEIICHUS MO WX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBhl JPYTUX TPU aHaW3€ pe3yIbTaToB
NeSITeIbHOCTH;

NPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OpUHUMATh MOTHBBI W apTyMEHTBI JIPYTUX TPU aHAIN3E pPe3yJIbTaTOB
NeSTeIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce nocTHkeHHUs] TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMBI
no (Qu3MKe I8 ypOBHS CpeaHero oOmero oOpa3oBaHUS Yy OOYyYarONMUXCs
COBEpPIICHCTBYETCS AMOLIMOHAJIbHBIN UHTEIICKT, IIpeAnoIararoImii
c(OPMUPOBAHHOCT:

CaMOCO3HaHUSsl, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHAILHOE
COCTOSIHH€, BUICTh HAMPAaBICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHAIBHON Ccephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJaNTHUPOBAThCA K
YMOILIMOHAIBHBIM U3MEHEHHSIM | MIPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMU, BKIIOYAIOMIEH CTPEMIICHUE K JOCTHKECHUIO LIETH U
yCIexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HCXOMAS U3 CBOUX
BO3MOKHOCTEH;

AMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHMUMATh AMOIMOHATEHOE COCTOSTHUE
JIPYTUX, YYUTBIBATb €r0 TPHU OCYIIECTBICHUHM OOIICHHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB,  BKJIIOYAIONIUX  CIOCOOHOCTh  BBICTPAWBATH
OTHOIIIGHUSI C JAPYTUMH JIOJAbMH, 3a00TUTHCS, TPOSBISATH MHTEPEC M pasperiaTh
KOH(MIIUKTBHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0OJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUaIOIUXCS YMEHUM:

J€MOHCTPUPOBAaTh Ha MPUMEPAX POJb U MeCTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAy4YHOW KAPTHHBI MUpPAa, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU NESITENBHOCTH JIKOJEH;

YUUTBHIBaTh TPaHMUIIBI NPUMEHEHUS HW3YYEHHBIX (PU3NUYECKUX MOJeNeH:
MaTepuaibHas TOUKa, MHEpIMaJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPJOE TENO,
WJICATbHBIN T'a3, MOAEIA CTPOCHUA Ta30B, KUJKOCTEN U TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKHM 3apsl IPU pelIeHnr GU3NYECKUX 3a/1a4;



pacrio3HaBaTh (pU3UYECKUE SBJICHUS (MPOIECChl) U OOBICHATh MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHMSI BEUIECTBA U
ANEKTPOJUHAMHUKHA: PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBIDKCHHE, CBOOOJHOE IIaJICHUE TN, JBI)KCHHE IO OKPY>XHOCTH, HWHEPIIHS,
B3auMoJielicTBUe Tel, Tuddy3us, OPOYHOBCKOE JIBH)KEHUE, CTPOEHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMaA TeJ IIPU HAarpeBaHUM (OXJIaXKJACHUH), TEIJIOBOE
paBHOBECHE, HCHApPEHUE, KOHJCHCAUs, IUJIABICHUE, KPUCTAIUIM3ALNS, KUIICHHUE,
BJIQ&KHOCTh BO3/1yXa, MOBBIICHUE JAABJICHUS ra3a MPU €ro HarpeBaHUHU B 3aKPHITOM
COCyZl€, CBS3b MEXAY MapaMeTpaMu COCTOSIHHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALUS TEJI, B3AUMMOJCUCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHWYECKOE JIBIKCHUE, WCIIONB3Ys (DU3UYECKUE BEIINYUHBI:
KOOpJIMHATA, IIyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHia,
MMITYJIbC TE€Jla, KHHETUYECKasi SHEPrusi, MOTCHIIMAIbHAS SHEPrUs, MEXaHUYeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, NPU ONKHCAHUU TMPABWIBHO TPAKTOBATh
(bU3NYECKUT CMBICTT MCIHOJB3YEMbBIX BEJIMYWH, WX OOO3HAYCHHS] W CIUHUIIHI,
HaXOJHUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3NUYECKYIO0 BEIUYUHY C JPYTUMH
BEJIMUYNHAMM;

ONKMCHIBATh M3YUYEHHBIC TEIUIOBHIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONB3YysS (U3MUYECKUE BEJIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KMHETHYECKAS] YHEPIUsl XaOTUUYECKOTO JIBHXKEHHUSI MOJIEKYJI, CPEAHEKBAIpaTUYHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padora rasa,
KOd(PUIIMEHT TMOJIe3HOTO JCHCTBUSI TEIUIOBOTO JBUTATENsl; TPH ONKMCAHUU
NPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICH HCHOJb3yEMbIX BEJIMYMH, HX
0o0O3HAYCHUSI W EAWHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMHU BEIIMUUHAM;

ONKMCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUYECKUE
SABJICHUSI (MPOLIECCHI), UCIOJIb3YSl (PM3UUYECKUE BEIMUYMUHBI: AIEKTPUUECKUN 3apsi,
AJIEKTPUYECKOE T0JI€, HAMPSIKEHHOCTH MOJIsI, MTOTEHIIHAJ, PA3HOCTh MOTCHIINAJIOB;
NP ONHCAHWM TPABUIBHO TPAKTOBATh (PUBHMYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAYEHUS W CJAMHUIIbI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO0 BEJIMYUHY C APYTUMU BEJIMUUHAMU;

aHAM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBIICHUS, WCIONB3YS (U3HUECKHE
3aKOHBI Y TIPUHIHUIBL: 3aKOH BCceMUpPHOTO Tsrotenus, I, 11 u III 3akons HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DSHEPIruM, 3aKOH COXPAHEHUS] HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEJHEN KUHETUUYECKOW SHEPTUM TEIUIOBOrO JBUKECHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoM, MEPBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHHUSI
AIEKTPUYECKOTO 3apsjia, 3aKoH KyJioHa, Tpy 3TOM pa3inuyaTh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MATEMaTUYECKOE BBIPAXKEHHE U YCIOBUS (TPaHHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIUMIBI JCHCTBHS MAallWH, MpHOOPOB W
TEXHUYECKUX yCTPOMCTB; pa3inuyaTh YCJIOBUS MX 0€30MacHOr0 MCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HHU;

BBIMOJHATh JKCHEPUMEHThl IO MCCIEI0BAHUIO (PU3UYECKUX SIBICHUNH W
MIPOIIECCOB C HCIOJB30BAHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHHUU, TPU ITOM
dbopmynupoBath MpooOiemMy/3aady M TUIOTE3y Y4eOHOro  JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOr0 O0OpYy/IOBaHUS, MPOBOJIUTH OMBIT U
(GopMyIHUpOBaTh BBHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE MU3MEPEHUST (PU3NUECKUX BEIHYWH, MTPH
TOM BBIOMpaTh ONTHMAIBHBIA CIOCOO M3MEpPEHHUs M HCIIOJIb30BATh W3BECTHHIC
METO/Ibl OLICHKH NOTPEIIHOCTEN U3MEPEHUN;

UCCIIEZIOBATh  3aBUCUMOCTH  MEXIy  (U3NYECKUMH  BEJIMYUMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU STOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKcHpoBaTh pPe3yibTATHl MOJYYEHHON 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B
BUjie Tabnuil U rpaduKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa NMpU MPOBEACHUM HCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4YeOHO-HCCIEeNOBATEIbCKOW U TMPOCKTHOU
JEeSITeTbHOCTH C MCIOJB30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemats pacyéTHbIE 3aJaud C SBHO 33JaHHON (U3NYECKON MOJEIBIO,
UCTIONB3YS (PM3MUYECKUE 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 33a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYJIBI,
HEOOXOJUMBbIE JUIsl €€ pelleHusi, MPOBOAUTh PacdyEThl U OLEHUBATh PEATbHOCTH
HOJTyYE€HHOT'0 3HauY€HUs (PU3MUECKON BEIUUUHBL;

pelaTh KaueCTBEHHBIC 3a/1a4M: BHICTPABaTh JIOTHUECKH HEMPOTUBOPECUNBYIO
[EMOYKY PAacCyXICHUH C OMOpOM Ha W3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SBICHNUS,

UCMOJb30BaTh ~ IpPU  pPEIIEHUM  y4yeOHBIX  3a7ad  COBPEMEHHbIE
UHGOPMAITMOHHBIE TEXHOJOTUHU IJIS MOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETAIIUU
U IpEeJICTaBIEHUsI YUeOHOM U HAYYHO-TIOMYJISIPHOM MH(pOpPMAINH, TOTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIy4aeMylo HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIErO MHpa, B Pa3BUTHE
TEXHUKHU W TEXHOJIOTHI;

UCTIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (U3UKE B MOBCEIHEBHOW KHU3HU
i obecriedeHust 0€30MacHOCTH MpU 00pallleHuu ¢ MPUOOpPaMH U TEXHUYECKUMU



YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBBS U COONIOACHUS HOPM 3KOJIOTMYECKOIrO
MOBE/ICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyIIle C BBHIIOJHEHUEM PAa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TpyHIbl, PAUUOHAIBHO pacOpelensTh OOA3aHHOCTH H
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHIAPTHBIX CUTYalUSX, aICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOTIEMBI.

K koHny oOyuenus B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTh y O0YUYaOIIUXCS YMEHU:

JIEMOHCTPUPOBATh HA MPUMEPAX poib W MecTO (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPa, B PA3BUTHUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUHM, B IPAKTUYECKOM NEATEIBHOCTH JIFOAEU, LEITOCTHOCTh U EIUHCTBO
(u3HYeCcKOl KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIIEeH:
TOYEUHBIA AIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbII UCTOUYHHUK CBETA, SAE€pHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOrO fJipa MpU PELIEHUU (PU3NYECKHUX
3a1ay;

pacno3HaBaTh (PU3NYECKUE SBICHHS (MPOIECCHI) U OOBACHATh MX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DM3HKHU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMUYECKOE, MATHUTHOE JEHCTBHS TOKA, B3aUMOJCHCTBHUE
MAarHUTOB, JJICKTPOMArHUTHAs WHAYKLHS, JEUCTBUE MArHUTHOrO TIOJ Ha
MPOBOJHUK C TOKOM M JBWKYLIUMUCS 3apsj]l, DJIEKTPOMArHUTHBIE KOJeO0aHUS U
BOJIHBI, MPSMOJIMHENHOE pPACIPOCTPAHEHHE CBETA, OTPa)XKEHUE, MPEJIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAApU3alUs CBETa, JUCIEpPCUs CBETa,
dbotoanexTpuueckuit 3pdext (porosrddekT), cBeTOBOE /1aBieHNE, BOSHUKHOBEHHE
JMHENYaTOrO CIEKTpa aroMa BOJOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OTMUCHIBATh W3YUYCHHBIC CBOMCTBA BEIIECTBA (DJEKTPUUECKUE, MarHUTHEHIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  NPOBOAUMOCTb  PA3JIUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBIICHUS (TIPOIIECCHI), HUCMOJIb3Yysl (PU3WYECKHe BETUYHHBL:
ANEKTPUYECKUI 3apsj, CHJIa TOKA, JIEKTPUUYECKOE HANPSKEHUE, DIIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJBIKYIIAs CUiia, pabdoTa TOKa,
MHIYKIWS MarHuTHOrO TMOJig, cuia Ammnepa, cuna JlopeHua, MHAYKTHUBHOCTH
KaTyIIKH, SHEPrUsl JJIEKTPUYECKOr0 W MArHUTHOIO NOJIEM, MEPUOJ M 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CHJa TOKa B Tpolecce
FAPMOHUYECKUX AJIEKTPOMATrHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsHUE U
ONTUYECKasl CWUJIa JUH3bI, MPU ONUCAHUU MPABUIBLHO TPAKTOBATH (DU3NUECKUI
CMBICIT HCIIOJIb3yEMBIX BEIWYMH, WX OO0O3HAYCHWS U EIAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMM;



ONKMCHIBATh M3YYEHHBIC KBAHTOBBIC SBJICHUS M IPOLECCHI, HCIOJIb3YS
dbu3nYeCcKre BETUYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, MEPHUO]I TIOJIypacmaja, SHEPrus CBSI3U
aTOMHBIX SJEp, IPU OIMCAHWHM IPABHWJIBHO TPAKTOBAaTh (DH3WYECKUH CMBICI
WCIIOIB3YEMBIX BEJIWYWH, WX OOO3HAUCHHMS WM €JWHHIIBI, YKa3bIBaThb (POPMYJIBI,
CBS3BIBAIONINE JaHHYH0 (U3UYECKYIO BEIUYMHY C JPYTMMH BEIUYMHAMHU,
BBIYUCIISTh 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHAJTM3UPOBaTh (PU3UUYECKHUE TPOLIECCHl U SBJICHUS, UCIOIB3Ys (PU3HUECKUE
3aKOHBI U MPUHLMIBL: 3aKOH OMa, 3aKOHBI TTOCIEA0BATEIILHOTO U MaPaJIEIbHOIO
COCIUHEHUSI TPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
VHAYKIMH, 3aKOH MPAMOJIMHENHOTO pACIIPOCTPAHECHUS CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPETOMJICHUS CBETa, ypaBHEHHE ODWHIITEHHa s hororddekra,
3aKOH COXPAHEHUSI DHEPrUHU, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUs MACCOBOrO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJMOaKTHBHOIO pacmajia, Py dTOM pa3lInuaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAXXEHHWE U YCJIOBHS (TpaHMIIbI, OO0JIacTH)
MIPUMEHUMOCTH;

ONPEAEIATh HAMPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO T0JIs1 IPOBOJHUKA
C TOKOM, cuiibl AMrnepa u cuiibl Jlopenna;

CTPOHWTH M OIMCBHIBATh H300pa)KE€HHE, CO3/I1aBacMOE IUIOCKHM 3EPKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 0 MCCIEJAOBaHUI0 (PU3NUECKUX SBJICHUU U
MPOLIECCOB C HCMOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHUI: MPU STOM
dbopmynupoBath TpoOiemMy/3agady ¥ THIOTE3Y Y4eOHOro  OKCIIEPUMEHTA,
coObuparh YCTAaHOBKY W3 TPEIJIOKEHHOTO OOOPYJIOBaHMS, IMPOBOIAUTH OIBIT U
bopMyJIMpOBaThH BHIBO/IHI;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHbBIC M3MEPEHUs (PU3NUECKUX BEJIUYHH, NPU
ATOM BBIOMpPATh ONTHUMAJIBHBIA CIIOCOO0 M3MEPECHHS W HCIIOIb30BaTh H3BECTHHIC
METO/IbI OLIEHKH ITOTPEIIHOCTEN U3MEPEHU;

UCCJIEJIOBATh 3aBUCUMOCTU (DU3WYECKUX BEJIUYHMH C HCIOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BHUJIEC TAOIHI] U
rpa(uKoOB, JIeJIaTh BBIBOABI 110 PE3yIbTaTaM MCCIICI0BAHUS;

cobroaTh Mpauia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUNA B
paMKax yueOHOIro DSKCIEpUMEHTa, Y4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOU
JESTENHPHOCTH C MCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1abOpPaTOpHOTO
000py1I0BaHMS;

pemiaTth pacu€THble 3a7a4d C SBHO 3aJaHHOW (PU3MYECKOH MOJIEIbIO,
UCIIONB3Ys (PM3UYECKHUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJiM3a yCJIOBUS 3aa4u



BbIOMpaTh (PU3UYECKYI0 MOJIENb, BBIACIATh (U3UUECKUE BEIUMYUHBI U (POPMYIIBI,
HEOoOXoMUMBIE NI €€ peIIeHHUs, MPOBOAWTH Pacu€Thl W OLCHWBATh PEATBHOCTH
MOJTYYCHHOTO 3HAYCHHS (PU3UICCKOU BEIIMUNHBI,

peraTh Ka4eCTBEHHBIE 33/1a4M: BHICTPANBATH JIOTUYECKU HETIPOTUBOPECUUBYIO
IIETIOYKY PAaCCYKICHUH C OMOpOM Ha W3YyYEeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBJICHNUS,

WCIIOJIB30BaTh ~ TPU  PEIICHHMH  y49eOHBIX  3a7a4  COBPEMEHHBIC
HH(OPMAITMOHHBIE TEXHOJOTUU JIJISl TIOWCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
U MpEACTaBICHUS yUeOHONW M HAyYHO-TIOMYJIAPHOW WH(POPMAIIUH, MTOTYICHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOTy4aeMyr0 HH(OPMAITHIO;

OOBSCHATh TPUHIIMIIBI JIEHCTBHUS MAaIUH, MPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOTO MCIIOIH30BAHUS B MIOBCEIHEBHON
KU3HU;

PUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETUUYECKHUE 3HAHUS MO (HM3MKE B MOBCEIHEBHOW IKU3HH
JUTsl o0ecriedeHus: 6e30MacHOCTH MPU OOpaIieHuu ¢ TpUOOpaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, TSI COXPAaHEHUS 3OPOBBS U COOTIOACHHUS HOPM IKOJIOTHYECKOTO
MOBE/ICHUS B OKPY KAIOLIEH CPEJIE;

paboTaTh B TpyIIEe C BBHIMOJHEHUEM PA3IUYHBIX COIUAILHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIMbI, PAIMOHAIBHO pacHpenensaTh OOS3aHHOCTH H
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIUAX, aIEKBAaTHO OIICHUBATH
BKJIJT K&KIOTO M3 YIACTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBAEMON MPOOTIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB JJIeKTPOHHBIE
HaunMeHoBaHHe pa3eiioB H HndpoBLIE
Ne i/t P KouTtposabHbie IIpakTHuyeckue (dbp )
TeM NMPOrpamMMbl Bcero o0pa3oBaTejIbHbIE
padoTnI padoThI
pecypchbl
Pazgen 1. ®PUZUKA U METO/Ibl HAYUHOI'O IIO3HAHUA
bubnuorexa [JOK
1.1 dusznka U METOAbI HAYYHOTO MO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa OK
https://m.edsoo.ru/7f41bf72
29 Tunamuka . Bubanorexa IJOK
https://m.edsoo.ru/7f41bf72
bubmuoreka IIOK
2.3 3 6 1 1
AKOHBT COXPAHCHHA B MEXAMHKE https://m.edsoo.ru/7f41bf72
Urtoro no pazneny 18

Paznea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmnorexa IJOK
' Teopuu https://m.edsoo.ru/7f41bf72
Bbubmuoreka IIOK
3.2 (0] 10 1
CHOBHL TEPMOZIMHAMHIRH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubnunoreka LIOK

®a30BbIe IIEPEXOIBI

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




Hroro no pazneny

24

Paznea 4. DJIEKTPOAUHAMMKA

bubmmoreka IIOK
4.1 JeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 IlocTtosaunbIN 3neKTpUYecKuil TOK. Toku B 12 bubmuorexa [IOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpem 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJTACC

KoaunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHoBaHue pa3nesioB v (mudposBsbie)
Ne i/ KonTpoabubie IIpakTH4yeckue
TeM MPOrpamMMbl Bceero o0pa3oBaTeJIbHbIE
padoTsI padoThI
pecypchbl
Paznen 1. DJIEKTPOJANHAMUKA
11 MarunutHoe moJie. DIeKTpOMarHuTHast 1 ! 3 bubnnoreka [JOK
) WHYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4ecKue U AJIeKTPOMAarHUTHBIE 9 1 bubmaunoreka [IOK
' KOJIeOanust https://m.edsoo.ru/7f41c97¢
59 MexaHnu4eckue U 3JIEKTPOMArHUTHBIE 5 1 bubmmoteka [TOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubnuorexa LIOK
2.3 O 10 3
froaKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH

11 OcHOBBI cIEIUATBHON TEOPUU 4 | bubnuorexa [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJeMeHTbl KBAaHTOBOM ONTUKU 6 bubmorera HOK

https://m.edsoo.ru/7f41c97¢




Bbubmoreka IJOK

4.2 Ctpoenne atoma 4
https://m.edsoo.ru/7f41¢97¢
bu6nmuorexa LIOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41c¢97¢
Utoro no pazneny 15

Paznen 5. DJIEMEHTBI ACTPOHOMUU U ACTPO®U3IUKHU

5.1 DNeMEeHTbl aCTPOHOMUHU U acTPOPU3UKU 7 Br6amorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znea 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O0o0maroniee MOBTOPEHUE 4 ngj;ﬁfiifﬁifmcg%
Utoro no pazneny 4
PezepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacoB DJ1eKTPOHHBbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabubie | IIpakTuyeckue op
n/n Bcero H3YYeHUS o0pa3oBaTebHBIE
patoThI padoThI
pecypchl
®duzuka — HayKa o
bubnmuoreka [JOK
1 npupone. Hayunsle MmeTonsl 1
https://m.edsoo.ru/ff0c32e2
TTO3HAHUS OKPY>KAIOIIETO
MHpa
Ponb u MmecTo pusnku B

) (bopMUPOBAaHUHM COBPEMEHHOMN | bu6mmoreka LJOK
HAay4HOU KapTHHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON IeATeIbHOCTH J01eH
MexaHH4eCKOE NBHKCHHUE.

3 OTHOCUTENBLHOCTh MEXaHUYECKOTO | bubnmoreka [JOK
nBmkeHus. llepemelienne, CKOpPOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPAMOIMHENHOE 1 bubmuoreka [IOK
IBWKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bubnmnoreka LIOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372¢

6 CroOoaHOE majieHue. Y CKOpEHHE 1 bubmorexa IJOK
CBOOOJHOTO TIAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHHE.

. Bubmnorexa IJOK
7 JIB>keHre MaTepuanbHON TOYKH TIO 1
https://m.edsoo.ru/ff0c3ada
OKPYHOCTH
8 [Ipunnun oTHOCHUTENbHOCTH [ anwies. 1 bubnmnoreka LIOK




WHepuunanbHble CUCTEMBI OTCUETA.
IlepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [IpuHmun

. bubnmuoreka [JOK
9 CyIEpHO3ULIAY CUIl. BTOpol 3aKk0H
. https://m.edsoo.ru/ff0c3be8
HproroHa niis maTepuaibHOM
TOYKH

10 Tpertuii 3akoH HeroToHa bubnmnoreka LIOK
JUTSE MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3bed
3akoH BceMupHoro Tiarotenus. Cuna

bubmuoreka IIOK
11 TskecTd. [lepBast kocMu4eckas
https://m.edsoo.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bbubmmoteka [{OK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. Kosddunuent tpenus.

P b P Bbubmoreka IHOK
13 Cuna cOnpOTUBIIECHHS NPU JBHKEHUU
https://m.edsoo.ru/ff0c3{76
TeJla B )KUIKOCTH WM Tra3e
[ToctynarensHOE U BpalaTeIbHOE

14 JBUKCHHE a0COFOTHO TBEPIIOTO Tea. bubnmnoreka LIOK
MowmeHT cuibl. [1iedo cunsl. https://m.edsoo.ru/ff0c41a6
Ycnosus
paBHOBECHs TBEPJIOTO Tesia
NMmnynsc MaTepuaaibHON TOUKH,

15 CHCTEMBI MaTe€pUAIbHBIX TOUYEK. Bbubmoteka [IOK
Nmnynec cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE ABIIKCHHUE
PaGoTta 1 MOIITHOCTB CHUJIBI.

16 Kunerndeckast sHeprusi MaTepraibHOR bubmmoreka [JOK
Touku. Teopema 06 U3MEeHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW 3HEPTUU

17 TloTenumnanbHas SHEprus. bubnmuoreka [JOK




[loTeHunanbHast 3HEprus ynpyro
Jne(opMUPOBAHHOM MPY>KUHBI.
[TorennmansHast HEpTHS Tena BOIM3U
MOBEPXHOCTH 3€MIIU

https://m.edsoo.ru/ff0c461a

18

[loTeHunanbHbIE U HETOTEHIIUATIbHBIE
cuibl. CBsi3b pabOTHI
HETIOTCHITMAJIbHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOMN SHEPTUU
CHUCTEMBI TeJ1. 3aKOH COXPAHEHUsI
MEXaHUYECKOH

SHEPTUH

bubmuoreka IIOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTopnas paboTa
«HccnenoBanue cBsizu pabOTHI CHJIBI
C U3MEHEHUEM MEXaHUYeCKOW YHEPTUU
TeJla Ha MPUMEpE PaCTHKEHUS
PE3UHOBOTO KIyTa»

20

KountponbHas paboTa 1o Teme
«Kunemaruka. J[nHamuka. 3aKoHbI

COXpaHCHHUA B MCXAaHHUKE)

bubmuoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
KHHETUYECKOI Teopuu. bpoyHoBckoe
nBmxenue. udodysus

Bbubmoreka IIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHUS U
B3aMMO/ICHCTBHSI YACTHUIL BEILIECTBA.
Mopaenu cTpoeHus ra3os,
JKUAKOCTEN

1 TBEPABIX TEN

23

Macca monekyn. KonnyectBo
BerecTna. [loctositHHast ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa




u e€ usmepenue. lllkana temnepatyp
Henscus

Wneanpubiii ra3 8 MKT. OcHoBHOE

bubmuoreka IIOK

25 ypaBueaue MKT https://m.edsoo.ru/ff0c4fde
AOGcomnroTHas TemrepaTypa Kak mepa
2% cpeHel KNHETUYECKOW SHEPTUn bu6nmnoreka LIOK
JIBUYKCHUS MOJICKYJ. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Knanetipona
27 3akoH /lanpToHa. ['a30BbIe 3aKOHBI
JlaGopaTopnas paboTta
)8 «MccnenoBanue 3aBUCUMOCTU MEX]Y
napaMeTpaMy COCTOSIHMS
pa3peKEeHHOTO ra3a»
29 H3onpouneccsl B niealbHOM Ta3e U bu6nuoreka LIOK
UX rpadruyecKoe MpeacTaBIeHue https://m.edsoo.ru/ff0c570e
BryTpenHss1 sHEprus
TEPMOJIMHAMHUYECKON CUCTEMBI U
30 crocoObl e€ m3MeHenus. KommuecTso bubnmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTrHUs OJHOATOMHOTO HJICATHHOTO
rasa
31 Bunp! Tenonepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0c5¢36
Y nenpHas TEIIOEMKOCTh BEIIECTBA.
32 KonuuecTBo TenioThI Tipu bubmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepeaade. AnnabaTHbIN TpoIece
13 IlepBblil 3aKOH TEPMOJIMHAMUKH U bubmmoreka LJOK

€ro NIpuMCHCHHUC K U30IMpoucccamM

https://m.edsoo.ru/ff0c5efc




HeoOpatumocTh TporieccoB B

14 B . bubnuoreka [JOK
npupojae. Bropoii 3axkon
PHpOA p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
15 [Mpuanun aevicteus n KITJ bubnmuoreka [JOK
TEMJIOBOM MAIlIMHbI https://m.edsoo.ru/ff0c600a
36 Iukn Kapno u ero KIIJ{
37 OKosioru4eckue npoosiemMsl
TEIUIOPHEPTreTUKHU
18 O6o6matonuii ypok «MomnekyspHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOTMTHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbnas paboTa o teme
39 «MonexynspHas ¢usrka. OCHOBBI Bubnorexa [TOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHACHCALUS. bubnuoreka LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS U OTHOCHUTEIbHAS
. bubmmoreka LJOK
41 BJIQ)KHOCTbH BO31yXa. HachleHHbIH
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannmueckue
47 1 aMop(dHBIe Tena. AHU30TPONHS bubmmoreka [JOK
CBOWCTB KpHUCTAJIIOB. JKuiKue https://m.edsoo.ru/ff0c6510
Kpuctauibl. CoBpeMEHHBIE MaTepHalIbI
[TnaBnenue u KpHCTaIU3aLUs.
43 VYenbHas TEIJIOTa TIABICHUS Bubnorexa [TOK
s ’ https://m.edsoo.ru/ff0c6708
CyOnumarus
b K
44 VYpaBHeHHE TETUIOBOTO OanaHca uommoreka O

https://m.edsoo.ru/ff0c6820




DneKTpu3amus Tex. DIeKTPUIECKHUA

45 n bubnuoreka [JOK
3apsa. JIBa BUAa 3JIEKTPUUECKUX
e A P https://m.edsoo.ru/ff0c6bcc
3apsiIoB
[IpoBOIHUKHU, TUDTIEKTPUKH U
46 cf) OBOJHUK 3a1<1(’>p COXpaHe bubsmorexa LOK
MOJTYTIPOBOTHHUKH. H COXpaHCHHUS
TP P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsiia
B3aumopeiicTBue 3apsioB. 3aKOH
. . bubmorexa IJOK
47 Kynona. ToueuHslli 351I€KTpUYECKUIA
https://m.edsoo.ru/ff0c6ced
3apsn
Hanps:k€HHOCT AIEKTPHUECKOTO
48 noss. [IpuHnun cyneprno3suuuu bu6mmoreka [JOK
BJIEKTpUUECKUX TToJel. JInHun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
Pabora cuit a5ekTpocTaTHIecKoro
Bubmnoreka IJOK
49 noss. [lorenuan. PazHocTh
https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
[IpoBOAHUKY U TUDTICKTPUKHU
P P bubmorexa [JOK
50 B DJIEKTPOCTATUYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JwusnexTprudeckas NMPOHUIAEMOCTD
N bu6mmoreka LJOK
51 OnekrpoémkocTh. KoHneHcarop 1
https://m.edsoo.ru/ff0c7126
ONEeKTPOEMKOCTh MIOCKOTO
52 KOHJIEHCATOpa. DHEPIusl 3apsSKEHHOTO bubsmorexa LTOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIeHcaTopa
53 JlaGopatopHas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHCaTOpa"
54 [IpuHuun aeicTBUS U NPUMEHEHHE

KOHACHCATOPOB, KOITMPOBAJIbHOTO




anmapara, CTpyHHOTo pHUHTEpA.
DnekTpocTaTHdecKasi 3aluTa.
3azeMiIeHHE SJIEKTPONPHOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €ro
cymectBoBanusl. [locTosiHHBIN TOK.
Cuna Toka. HanpsioxeHue.
ComporuBnenne. 3akoH Oma s
y4acTKa LenH

56

[TocnenoBatensHOE, MapauIeNbHOE,
CMEIIaHHOE COeTMHEHUE
npoBoAHUKOB. JlabopaTopHas pabora
«M3ydyeHne cMenIaHHOTO COCIMHEHUS
PE3UCTOPOBY

Bbubmoreka IHOK
https://m.edsoo.ru/ff0c74f0

57

Pabora u montHOCTH
3JIEKTPUUECKOr0 TOKA. 3aKOH
Jxoynsa-Jlenna

Bubmnorexa IJOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma J1J1 OJTHOM
(3aMKHYTOM) JIEKTPUIECKOM IICTIH.
KopoTkoe 3ambikaHue.
JlaGopaTopnas paboTa

«3mepenune 3JIC ncToUHMKA TOKA U

€0 BHYTPCHHETO COIIPOTUBJICHUS)

Bubmnorexa IJOK
https://m.edsoo.ru/ff0c7ae0

59

OJIEKTPOHHAST TTPOBOJAUMOCTH TBEPABIX
METaJI0B. 3aBUCUMOCTD
CONPOTUBIICHUS] METAJIIIOB OT
temriepatypbl. CBEpXNIpPOBOAMMOCTh

60

DJIEKTPUUYECKUN TOK B BAKyyMe.

CBOICTBa DJIEKTPOHHBIX ITyYKOB

61

[HonmynpoBoaHuKkH, X cOOCTBEHHAs U
IpUMecHasi IpoBoAUMOCTb. CBOMCTBA
p—n-niepexoya. [lonynpoBoHUKOBBIE

Bbubmoreka IIOK
https://m.edsoo.ru/ff0c84ae




IPUOOPBI
DJIEKTPUYECKU TOK B pacTBOpax

2 U paciuiaBax 3JE€KTPOJIUTOB. 1 bu6mmoreka LIOK
DNEeKTPONUTHYECKAS] JTUCCOLIMALIMSI. https://m.edsoo.ru/ff0c82ba
DHEKTpONu3
DJNEeKTPUYECKUI TOK B razax.

63 CaMOCTOSITEIbHBIN U 1 bubmorexa [JOK
HECAMOCTOSITENBHBIN pa3psan. MoiHus. https://m.edsoo.ru/ff0c84ae
Ilrazma
DnexTpruyeckre npudopsl U

64 YCTPOMCTBA U UX MPAKTHYECKOE | bubmoreka [JOK
npumeHeHue. [IpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0e3omacHOCTH

65 OO6o06maronmii ypox 1 bubnmoreka [JOK
«INEKTPOTUHAMHUKA https://m.edsoo.ru/ff0c88be
KonTponbnas paboTa o teme

66 «Onexrpocraruka. [locTosHHBIN 1 bubnmnoreka LJOK
JJIEKTPUYECKHI TOK. TOKM https://m.edsoo.ru/ff0c8a8a
B Pa3JIMYHBIX CPEIax»

67 PesepsHblil ypok. KonTponbHas 1 bubmnoreka [{OK
pabota mo teme "DneKTpoauHamMHuKa'" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O6o06maronmii ypok i bu6nmoreka LIOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB IIO 68
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11 KJTACC

KosauvecTBo yacos DJIeKTPOHHBIE
Ne Hdara nu(ppoBbIE
n/n Tema ypora Bcero Konrponbire Hpakrireckie u3yyeHusi | oOpa3oBaTeibHbIE
padoThbI padoThI pecypebr
[TocTostHHBIE MArHUTBI U UX

1 B3anMoOJieicTBHEe. MarHUTHOE II0JIE. 1 bubnuoreka IIOK
Bektop MarautHOM nHAYKIWH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WHYKITUN
MarauTHO€e T0Je MPOBOJHUKA C

5 TokoM. OnbIT Dpcrena. | bubnnorexa [JOK
B3anmopeiicTBue MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabota «3yuenue 1 | bubmmorexa [IOK
MAarHATHOTO TIOJISI KAaTyIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBe MarHUTHOTO TTOJISI HA
MpoBOAHUK ¢ TokoM. Cuna Amrmepa.

4 JlaGopaTopnas paboTa 1 1 bubmmnoreka [JOK
«UccnenoBanue nerctBus https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOT'O MarHuTa Ha paMKy
c
TOKOM
JlelicTBME MAarHUTHOI'O MOJISI HA

5 JBIKYILYIOCS 3apsUKEHHYIO YacTHLLY. 1 bubnmnoreka LIOK
Cuna Jlopenna. PaGoTa cumbl https://m.edsoo.ru/ff0c9df4
JlopeHnna

6 OnekTpoMariuTHas uHAyKuus. [ToTok !

BeKTOpa MarHUTHOW uHayKimu. DJ1C




WHIYKUUHU. 3aKOH 3JIEKTPOMarHUTHON
naaykiun dapajes

JlaGopaTopHas paboTa
«HccnenoBanue siBICHUS

3JIEKTPOMArHUTHON WHIYKIUN

bubnuoreka IIOK
https://m.edsoo.ru/ff0cal 50

NuaykTHBHOCTE. SIBIEHNHE
camouHaykiuu. DJIC caMOMHAYKITUH.

3HCpFI/ISI MAardvMTHOI'O ITIOJIA KaTYHIKH C

TOKOM. 9H€KTpOM3FHHTHO€ II0JIC

bubnuoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHn4yecKkne yCTporuCcTBa U UX
IMPUMCHCHHUE: TIOCTOAHHBIC MAarHUThI,
AJIEKTPOMAarHUThI, 3J1€KTPOIBUTaTENb,
YCKOPHTENH 3JIEMEHTAPHBIX YaCTHIL,
VMHJYKIIMOHHAsI IeYb

10

OO6o6marommiit ypok «MarautHoe
noye. DIIEKTPOMArHUTHAsT HHITYKIIHS

bubnuoreka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas paboTa 1o teme
«MarsuTtHoe noue.

DNIEKTPOMArHUTHAsT UHAYKIUS)

bubnuoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIC MEXaHUYCCKHE
Kosie0anus. ['apMoHUYecKue
KosieOaHus. Y paBHEHUE

TapMOHHYECKUX KoJeOaHui.

[IpeBpamienue >Hepruu

Bubmnorexa IJOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopnas paboTa
«HccnenoBanyue 3aBUCUMOCTHU
IeproJia MaJIbIX KOJIeOaHMH Tpy3a Ha
HUTHU OT IJIMHBI HUTHU U MACCHI
rpy3a»




KonebarenbHbiii kKoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJIEOaHUs B

bubnuoreka IIOK

14 HJICATBHOM KOJIeOaTeIbHOM KOHTYPE.
https://m.edsoo.ru/ff0cb820
AHaJIOTHS MEXIYy MEXaHHYECKUMHU H
AJIEKTPOMArHUTHBIMU KOJIeOaHUSIMU
®opmyna TomcoHa. 3akoH
bubnuoreka ILIOK
15 COXPAHEHUsI DHEPTUU B
https://m.edsoo.ru/ff0cb9c4
HJ€AIbHOM
K0JIe0aTeIbHOM KOHTYpE
[IpencraBienue o 3aTyXarMuX
KoJieOaHUsX. BbIHYX/I€eHHbIE
Bubmnorexa IJOK
16 MexaHn4yeckue kosiebanus. Pezonanc.
https://m.edsoo.ru/ff0cbb86
BbIHyKI€HHbBIE 3JIEKTPOMarHUTHbIE
KoJebaHus
ITepemennslii Tok. CHHYCOMIAIBHBIN
MEPEMEHHBIN TOK. MOIITHOCTH
Bubmnorexa IJOK
17 MEePEMEHHOT0 TOKa. AMIUTUTYTHOE U
. https://m.edsoo.ru/ff0cbd34
JeICTBYIOIIEE 3HAYCHHE CHUJIbI TOKA U
HaIpsHKEHUS
Tpanchopmarop. [Ipon3BoacTso,
18 nepenaya U norpedaeHue
JJIEKTPUYECKON SJHEPTUHU
YCcTpoHCTBO U IPaKTUYECKOE
19 MPUMEHEHHUE ANEKTPUUECKOTO 3BOHKA, bubnmnoreka LIOK
reHepaTopa NepeMeHHOTr0 TOKa, https://m.edsoo.ru/ff0cc324
JINHUM BJIEKTpoIIepenad
DKOJIOTUYECKUE PUCKH TTPH
20 MIPOU3BOJICTBE 3JIEKTPOIHEPTUU.

KynbTypa ucnonbszoBanus




SJIEKTPOIHEPTUHU B TTOBCETHEBHOM
JKU3HU

MexaHu4ecKre BOJTHBI, YCIOBUS
pactpoctpanenus. [lepuoa. CkopocTth

bubnuoreka ILIOK

21
pacopoOCTPAHEHUS U IJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[lonepeunble 1 NPOAOIbHBIE BOJIHBI
2 3Byk. CkopocTh 3ByKa. [ poMKOCTB bubmuoreka [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIC BOJHBI, KX
N Bubmnorexa IJOK
23 CBOMCTBa U ckopocTh. [lIkama
https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpyHIUTIBEI PaAUOCBSI3H U
24 TeneBuaeHus. Pa3BuTue cpencts
cBsi3u. Paguonokauus
25 Kontponbnas padora «Konebanus bubnnorexa [JOK
U BOJIHbI» https://m.edsoo.ru/ff0cc618
IIpsimonuHEHOE pacpoCTpaHEHUE
2 CBETa B OJTHOPOJIHOM CpeJie. bubnmnoreka LIOK
ToueuHslil ICTOYHUK CBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue cBera. 3aKOHBI
Bubmnorexa IJOK
27 oTpaxkeHus ceeta. [locTpoenne
. https://m.edsoo.ru/ff0cd4e0
M300paKCHUH B TNTOCKOM
3epKajie
[Ipenomnenne ceera. [lonHoe
8 BHyTpeHHee oTpaxkeHue. [IpenenbHblit bu6mmoreka [JOK
YI'OJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKeHUS
29 Jlabopatopnas pabota «M3mepeHue bubmuorexa [JOK




IoKa3aTeiisd NpEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunsel. [locTtpoenue nzobpaxkeHuit

Bubmnorexa IJOK

30 B JInH3e. DOpMyJia TOHKOM JIMH3HL. hits://m.edsoo ru/ff0edd]e
YBenu4deHnue JUH3BI
Jlaboparopnas pabora
31 «HccnenoBanne CBOMCTB
M300paKeHUH B
JIMH3aX»
Hucniepcus cBera. CloKHBIN
1 cocTaB Oenoro ceera. I{Ber.
JlaGopaTopnas paboTta
«Habmonenue nucnepcun
CBETa»
13 Wnrepdepenuns crera. Audpaxuus bubnnorexa [JOK
cBeta. Jludpakinuonnas peméTka https://m.edsoo.ru/ff0ced22
14 ITonepedHOCTh CBETOBBIX BOJIH. Bbu6anorexa [JOK
Ionapuzanusa ceera https://m.edsoo.ru/ff0cf02e
15 Onrtrueckrue TpuOOpHl U yCTPOMCTBA U
YCIIOBUSI X 0€30MacCHOTO MPUMEHEHHUS
['paHUIBI TPUMEHUMOCTH
16 KJlaccuyeckor mexaHuku. Iloctynarsl bubmmoreka [JOK
CIelaIbHON TeOpUHn https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
37 3amenyieHue BpeMEHU U bubamorera HOK
https://m.edsoo.ru/ff0cfa42
COKpaIllCHUE JITMHBI
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON
38 gacTullbl. CBsI3b Macchl C dHEPTUEH U bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
HMMITYJIbCOM. DHEPTHsI TTOKOS
39 KontponpHas pabota «OnTuka. bubnuoreka [JOK




OcHOBBI cieIMaIbHON TEOPUH
OTHOCHTEIIbHOCTI

https://m.edsoo.ru/ff0ct610

®otonsl. Dopmyna [lnanka. Dueprus

bubnuoreka IIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfe16
OTKpBITHE U UCCIIEOBAHUE Bu6 OK
41 doroadpdexra. OnbiTel A. T nosmotexa I
https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl Goroaddekra. YpaBHeHue
5 (13 b P Bubnuoreka IIOK
42 DitamreitHa s Gotodddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» ¢orodddexra
Jlasnenue ceera. Onbitser [1. H.
43 JleGenepa. XuMHUECKOE JICHCTBHE bubmorexa LOK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckne ycTpoicTsa u
44 MPaKTUIECKOE TPUMEHEHUE!
¢doro31eMeHT, (POTONATUHK,
coJTHeuHast Oarapesi, CBeTOIUO/T
45 Pemenue 3agad mo teme Bubnuoreka IIOK
«NeMEeHThl KBAHTOBOU OIITHKH https://m.edsoo.ru/ff0d0302
Mogaens aroma ToMmcona. OTBITHI
bub6numoreka [JOK
46 Pesepdopna nmo paccesHuI0 G-4aCTHIL.
https://m.edsoo.ru/ff0d091a
IInanerapHast MoJiesib aTOMa
bu6 OK
47 [Toctynater bopa nosHorexa L]
https://m.edsoo.ru/ff0dOafa
Hznyuenue u noryomeHne GOTOHOB
48 [PU OEePEXOJE aTOMa C OJIHOTO bubmorexa LOK
P pexOA A https://m.edsoo.ru/ff0dOafa
YPOBHSA
SHEPruu Ha Jpyrou. Buabel clieKTpoB
49 BomHoBEIE CcBOMICTBa yacTUIl. BoTHBI bubmuorexa IJOK




ne bpoiins. KopnyckynsipHo-
BOJIHOBOM Ayanu3M. CHOHTaHHOE U
BBIHYXKJACHHOC HU3JIYUCHHC

https://m.edsoo.ru/ff0d0cal

50

OTKpbITHE PAANOAKTHBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraBa
PaIHOAKTUBHOTO H3Ty4CHHS

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

51

CaoiicTBa anb(a-, 6era-, ramma-
n3iydeHus. Bausaue
pPalMOAaKTUBHOCTH Ha KUBBIE
OpraHu3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Nzotomnsl. Anbda-pacna.
DJNEeKTPOHHBIA U TTO3UTPOHHBIN OeTa-
pacmnan. ['amMma-u3iryueHue

Bubmnorexa IJOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HYKJIOHOB B siApeE.
SnepHsie peakiuu. AnepHbIi
peakrop. IIpobaemsbl, nepcrneKTUBSI,
SKOJIOTMYECKHUE ACIIEKTHI SIEPHOU
SHEPIrE€TUKU

bubnmoreka [JOK
https://m.edso0.ru/ff0d1356

54

OnemeHTapHbIe YacTULbl. OTKpBITHE
MO3UTPOHA. MeTo bl HAOIIOAEHUS 1
perucTpauuy 31eMEHTapHbBIX YaCTHULI.
Kpyrasiii ctonn «@yHI1aMeHTaIbHbIE
B3aUMOJENCTBUA. EAUHCTBO
(u3nYecKOi KapTUHBI MUPa»

bubnuoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3nnoro neba. Co3sesaus,
SIpKHUE 3BE3/BI, IIAHETHI, UX BUIAMMOE
nekenne. ColHeuHas cucreMa




56

Comnnne. CoHeyHast akTUBHOCTb.
Hcrounuk sneprun ColHIa U
3BE3

57

3BE31bI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3/bI INTABHON
MoCJeI0BaTeIbHOCTH. BHyTpeHHee
crpoeHnue 38€31. CoBpeMEHHbIE
IPEICTABICHUS O MPOUCXOXKICHUN U
sposironuu CotHIA U 3BE3]

58

Muieunsiii [Iyts — Hama
I'anaktuka. [lonoxkeHne U IBHKCHHUC
Comnnna B 'anaktuke. ['anakTuku.
Yépurnie

JIBIPBI B SiJIpax TrajaKTHK

59

Bcenennas. Pasberanue rajakTuk.
Teopust bonbiioro B3peiBa.
PenukroBoe m3nmyueHue.
MeraranakTuka

60

Hepermmennsie mpo0ieMbl aCTpOHOMHH

61

KonTtponrsHas pabora «D1eMeHTHI
ACTPOHOMUH U aCTPOPU3UKI

62

O606matomuii ypok. Ponb ¢puzuku
U aCTPOHOMUU B IKOHOMHYECKOM,
TEXHOJOTMYECKON, COLIMaIbHON U
ATUYECKOH cepax eI TeTLHOCTH
YeJIOBeKa

63

OO6o6maromuii ypok. Pons u
MeCTO (PU3UKH U aCTPOHOMUU B
COBPEMEHHOW HAy4YHOW KapTUHE MHpa

64

O6o6maromuii ypok. Pons




¢u3nyeckoil Teopuu B (HOPMHUPOBAHUU
NpeJcTaBiIeHui 0 pU3nIEeCKOn
KapTHHE MHUpa

OO6o6maromuii ypok. Mecro
65 (¢u3nUecKoil KApTHUHBI MUpPa B
001IeM PSITy COBPEMEHHBIX
€CTECTBCHHO-

HAYYHBIX NPEACTABICHUN O NpUpOJe

66 PesepBHbIi ypok. MarHuTHoe noie.

OJeKTpOMarHuTHas UHTYKIIUS

PezepBHbiii ypok. Onrtuka. OCHOBBI
67 ClieUaIbHOW TEOpUHU

OTHOCHUTCJIIBHOCTHU

Pezepnsiii ypok. KBanroBas ¢usuka.
68 DeMeHTHl aCTPOHOMHH U

acTpoU3uKu

Bubnuoreka IIOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

» ®usuka, 10 knacc/ Kacesanos B.A., O011ecTBO ¢ OrpaHUUYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AKInoHepHoe 00IIEeCTBO
«M3naTenbeTBO

«IIpocsemenne»

» ®usmka, 11 knacce/ KacessnoB B.A., O6111eCcTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinoHepHO€e 00IIEeCTBO
«M3paTensCcTBO

«IIpocsemienue»

METOJNYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

[Iporpamma kypca ¢pusuku ans 10—11 knaccos. ba3osblit ypoBeHs (aBTop B.

A. KacbsHOB)

YMK «®uzuka. 10 knacc. ba3oBslil ypoBEeHbY

1. ®usuka. 10 kiacc. ba3oBblif ypoBeHb. YUEOHUK C
ANIEKTPOHHBIM TpuiiokeHuem (aBtop B. A. KacbsiHoB).

2. ®usuka. 10 knacc. ba3oBbiil ypoBeHb. MeToanueckoe mocooue (aBTop
B. A. KacbsH0B).

3. ®uzuka. 10—11 knaccel. ba3osiit ypoBeHb. TeTpaas 1is
nabopatopHbix paboT (aBTophl B. A. KacesiHoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. ba3oBelii ypoBeHb. KoMIIeKT TeTpaaen ais



KOHTPOJIBHBIX paboT (aBTop B. A. KachsiHOB)
5. ®uzuka. 10 knacc. Junakruueckue KapTouku-3aanus (aBTopsl M. A.

VYmaxkos, K. M. Yiiakos).

YMK «®uzuka. 11 kiacc. bazoBblii ypOBEHb)»

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHUK €
ANIEKTPOHHBIM TipriiokeHuem (aBtop B. A. KacbsiHoB).

2. ®usuka. 11 kiacc. bazoBslif ypoBeHb. MeToiuueckoe mocodue (aBTop
B. A. KacbsH0B).

3. ®usuka. 10—11 knaccel. ba3zoBelil ypoBeHs. TeTpaab A
nabopatopHbix paboT (aBTophl B. A. KacesiHoB, B. A. KopoBun).

4. ®usuka. 10—11 kmaccel. ba3oBeiii ypoBeHs. KomiekT Terpaeit
JUTsl KOHTPOJIbHBIX pa0boT (aBTopel B. A. Kacesnos, H. B. Urpsiiios).

5. ®uzuka. 11 knacc. Junakruueckue kKapTouku-3aianus (aBTopsl M. A.

VYmaxkos, K. M. Yiiakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1 http://nsportal.ru - coruanbHas ceTh paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B IIKoIIE.

3 http://festival.1september.ru/articles/ - hecTuBaIb MegarornuyecKux Uac

«OTKpPBITBIN YPOK».



4 http://www .fizika.ru/ - caiit s yuutenei GU3uKu U ux
Y4eHHUKOB. 5 http://www.physics.ru/ - Mmarepuaisl o Qpusnke.
6 www . ege .edu.ru - undopmarmonssiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas komuiexuust [{OPos
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