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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeamMeTraMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne ¢u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPU BBIIOJHEHUN UMHU Y4€OHBIX HCCIEA0BaHUM.

B ocHOBy kypca ¢u3WKu s ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3aldUd SKCIEPUMEHTAIbHOU JAESITEIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKW, OCYIIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OOy4aronMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak M UHTETPHUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTyIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIoMNUX 3a1ad B

npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJISI Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3yuenune nBUKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmmnesd. IlepBwii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsokectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHH4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME Macc, B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3axkoH HerotoHna.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AeOpMallui.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydenne nBuxeHust Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIPYTOCTH, BOZHUKAKOLIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uxX JAehOopMaIivH.

Tema 3. 3axonvl coxpanenus 6 Mexanuke



NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS UMITYJIbCA.
PeakTuBHOE ABHKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepualbHOM TouykH. Teopema 00 H3MEHEHUH
KUHETHUYECKOU SHEPTUMU.

[ToTeHuManbHas SHEprusl. [ToTeHuuanbHast SHEprus YIIPYTO
neopMupoBaHHOM  TIpykMHBI.  [loTeHUManbHAs  2HEprus  Tejla  BOJM3HU
MMOBEPXHOCTH 3EMIJIH.

[ToTeHumnanbHbIC u HEIIOTCHIMAIbHBIC CHUIBI. CBs3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: BOJAOMET, KOIED,
MPYXUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

UccnenoBanue CBsI3M pabOThI CUJIBI ¢ UBMEHEHUEM MEXAHUYECKOW IHEPTUU
TeJIa Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paznen 3. MoJgekysipHast pu3nka 1 TEePMOJIMHAMUKA

Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEJ U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmnepatyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE YpaBHEHME  MOJEKYJISIPHO-
KMHETUYECKOM TEOpUM HACeaNbHOTO Ta3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs vactul rasza. lllkama
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogaens, nuTrocTpupyomas Npupoay AaBICHUS Ia3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUA WJEaNbHOrO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHHI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

Tema 2. Ochogvl mepmoouHamuxu

Tepmonunamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIUMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KosnuecTBO TEIIOTH pH TEIIONEpEaaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruoBple  mamuHbl.  [IpUHOUNBL ~ JEWCTBUS  TEIUIOBBIX — MAIIKH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamHax. Kod(p@uIMeHT Moie3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M TMPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpPEHHEM HSHEpPrHM Teja TMPU COBEPIICHUH PAOOTHI: BBUIET
npoOKu U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPALIHS).

N3MeHeHre BHYTpEHHEN SHEPIUuM (TEMIIEpaTypbl) Tela IpH TeIuionepeaaye.

OnbIT 1o anuabaTHOMY pacHIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).



Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEJIS.

Tema 3. Aepecamnuie cocmoanusn eeuwyecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHjeHcauus. Vcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTEJbHASI BIAXHOCTh BO3ayXa. HachblmieHHBbIA map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHbsie Tena. AHA30TPONHS CBOWMCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUcTayumM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckre yCTpPOCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOIYUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX apOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUST KPUCTAUIMYECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenre 0THOCUTEILHON BIIaXKHOCTU BO3AYyXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuxa

ONeKTpu3anmsl Tel. OJEKTpUYECKU 3apsia. JlBa Buaa DIEKTPUUYECKUX
3apsaa0B. IIpOBOOHUKH, IOUAJIEKTPUKH M TMOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsia.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJIEKTPUYECKUI 3apsia.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  [IpuHuumn
CYIEPHO3ULAMN DJIEKTPUUYECKUX TMOJIEN. JIMHUM HaNpsiKEHHOCTH DIIEKTPUYECKOTO
TIOJIS1.

Pabora cmm  amekrpocratmdeckoro  mousis.  Ilorenmuman.  Pa3sHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JndiiexkTpruyeckas IpOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETP, IJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN anmnapar, CTpyWHbINA IPUHTEP.

Llemoncmpayuu



Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOIIaAH
IJIACTUH, PACCTOSTHUSI MEXKAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECCTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COIMPOTUBIICHUE. Y IEIbHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCIMHEHNE MPOBOIHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH Jlxoymns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAs CHJIA U BHYTPEHHEE COMPOTUBJIECHUE HWCTOYHUKA TOKA.
3axon Oma 11 MOJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYEeCKUid TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

[TomynmpoBOAHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynpoBOHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DJIEKTPOJIUTAYECKAS AUCCOUHAIUS. DIECKTPOJIN3.

DJIeKTpUUeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOATEIbHBIN
pazpsaa. Monunus. [lna3zma.

TexHH4eckrue YCTPOWCTBA W MPAKTUUYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA JAUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TATbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HAMPSIHKEHUS.

3aBUCHUMOCTb COIPOTUBIICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIAH TIOTIEPEYHOr0 CEUYCHUSI U MaTepHrala.

CMmeniaHHOE COeIMHEHUE TPOBOHUKOB.

[Ipsmoe wu3MepeHue dIEeKTPOABWKYIIEH cuiibl. KopoTkoe 3amMblkaHue
raJlbBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIEHUS.



3aBUCUMOCTD COMPOTUBJICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS TPOBOJUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yueHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHWKA TOKA W €r0 BHYTPEHHETO
COIIPOTUBIICHHUS.

MexnpeaMeTHbIe CBSI3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIeCTBISIETCS C
y4ETOM COAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meowcnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (hakT, runoresa, (punueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (OyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, BJIEKTPOJMTUYECKAS UCCOLMAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTUE), JIBUraTeb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIyYEHUs] COBPEMEHHBIX MAaTEepUaJOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIM MPUHTED, AIEKTPOHArPEeBATEIbHBIC npuodopkI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TAJIbBAHUKA.



11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUS

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX TMOJIeH. JINHUM MarHUTHOM HMHAYKIMU. KapTuHa NHMHUN MarHUTHON
WHIYKIUH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe TOJI€ TPOBOJHMKA C TOKOM. KapTuHa JIHHUN WHIYKIHAH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoOBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HanIpaBJIeHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHON
WHIYKIUU. OJIEKTPOJBIKYIAas Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe nsnexkrpudeckoe Moje. DICKTPOABWKYILAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuo Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLUMH. OJIEKTPOJABIKYIIAS  CHJa
CaMOMHAYKLIWH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHI], MUHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON MHTYKIWH.

IIpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKa.

SIBeHrEe CaMOMHTYKIIMH.



Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHTyKLWU.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apMmonnyeckue konedanus. [lepuon, wacrora, amrumryga u ($aza KosieOaHUU.
[Ipy>KHHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennpli TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AJIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, IMHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).

Habmoienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

HabGmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuinorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSXKEHUSI OT BPEMEHU) st
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIIENOBATENIBHOM COEAWMHEHHWH PE3UCTOPa, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

Omnpenenenre yCKOPEHUsI CBOOOHOTO MAIEHUS C TTOMOIIBIO MasiTHUKA.



Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 6OJIHbL

MexaHudeckue BOJIHBI, yclioBUA pacnpocTpanenus. Ilepumon. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

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

DONEeKTPOMAarHUTHHIE BOJHBI. Y CIIOBUS M3IYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIIOMIICHUE, Moysgpu3anus, Judpakuus,
uHTepdepeHus. CKOpoCTh 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHU4ecKue yYCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBYU-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabmoneHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KoseOaHuil.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3auus, Audpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. I[IpsMoIMHEWHOE pacnpoOCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yroj I0JIHOIO
BHYTPEHHETO OTPaKCHUS.

Hucnepcus ceera. CrnoxxHbIi cocTtaB Oenoro cBeta. [[Ber.

Cobuparorie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOE
paccTosiHuE W ONTHUYecKash cuia TOHKOM nmH3blL. [locTpoeHue wn3o0paxeHHil B



coOuparolmx U paccenBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBeEJIUYEHUE,
JaBAEMOE JIMH30M1.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B UHTEP(PEPEHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakumst cBera. JlubpakumonHas peméTka. YCIoBUE HAOIMIOACHUS
INIABHBIX ~MAaKCUMYMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE TMPUMEHEHUE: OYKH, JIyIa,
¢doToamnmapaT, NPOEKIHMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETA.
OnTtuyeckue mpruodOpBHI.

[TonmHOE BHyTpeHHEE OTpakeHre. Mozellb CBETOBOIA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKorma, TeJIeCKomna.

HaGmronenune natepdepeHinm ceera.

Habmronenune nudpakiyuu cBera.

HabGmronenne nucrnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3aluu CBETA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHnune nokasaress npesioMJIeHUs CTeKIIa.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Pa3nen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHukdh.  [loctynatsl
CHEUHUATIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHLHOCTH DUHIIITECHHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHH U COKPAILCHUE
JUTAHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJIHLCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPrus
MOKOSI.



Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [Tnanka cBsi3u 3HEpTUU (OTOHA C €70 YACTOTON. JHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dororddekra. YpaBHenue DiHmTeNHHA g Porodaddekra. «KpacHas rpanuiiar
dboTorpdexra.

JaBnenue ceera. OnwitTel I1. H. JleGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(ddeKT Ha YCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEITHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
IlmanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mnorjonieHue
(GOTOHOB MpU Mepexo/e aToOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumsl
criekTpoB. CIEeKTp ypOBHEM SHEPrUr aToMa BOJIOPO/IA.

BonnoBsie cBoiicTBa yactull. Bosusl e bpoiist. KopnyckyisipHO-BOJTHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OmnpeseneHue JJIMHBI BOJIHBI J1a3epa.

HaOmronenne mMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopmuvie padbomul

Hab6nronenue mmHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JIOKA3bIBAIOIIME CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paanoakTUBHOTO W3nmydeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YCHHUS.
Biusitnue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIN OeTa-pacnaa. [amma-
U3JIy4eHHE. 3aKOH PAIMOAKTHUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sipe. SaepHble cuibl. JlegekT macchl sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 A€P.

SAnepusiit peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M HEPCHEKTUBBI
SAJIEPHOU DHEPTETUKHU. DKOJOTUYECKHUE ACTIEKTHI IEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTob! HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO pU3NUecKOi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U NPAKTHUYECKOE TPUMEHEHHE: TO3UMETP, KaMepa
BunscoHa, saepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TPEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. M cTounuk sHeprum ConHIA W 3BE3I.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHMOCTBY». 3BE3/Ibl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIILHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpeMEHHBIEC TIPEJCTABICHHUS O MPOUCXOXKACHUU U dBotonnu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nama ['anaktuka. [lonoxxenne u nBuxenue CoJiHIIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B siApax
raJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHM.

Vuenuuecxue nabnooenus



HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENeIICHUS MTOJOXKEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBepHOro MOMyIapus U ipkue 3BE3IbI.

HaGmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O6001maoIee MOBTOPEHHUE

Ponp ¢usuku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHpPA, POJib PU3NUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHUpa, MECTO
bu3nUecKol KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnvie nonsamusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: snektpuueckue SBICHUS B JKUBOM MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paauanyy Ha )KUBbIE OPTraHU3MBl.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€Kd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSCCHUIA.

Texnonocusa: NWHUAKA DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
coJIHEeYHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenue yueOHOro mnpenmera «®Pu3nMka» HA YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS YUeOHOro npeaMera «Pu3nKa» T0IKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YarolUXCsd PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JECITEILHOCTH B MPOILIECCE PeaIn3alii OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIECUYETOBEYECKMX TyMAaHUCTUUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIliy;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrpakIaHCKOU UCHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJIApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY HayYHOTO TBOPYECTBA,
npuUCyIIero pu3nyeckoi HayKe;

S) Tpy10BOI0 BOCIIMTAHMS:



UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpPbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATh  IPOEKTHYID M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATHUSIMU M METOJAMH
buznueckoil HayKu;



BJIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIHHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYILIECTBIISATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBAaTh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYarOlTUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAOJIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaabHas TOUKa, MHEpLUUAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPAOE TEJNO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUUECKUI 3aps]l IPU PEIICHUU PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOECHMS BELIECTBA U



IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBIDKEHUE, CBOOOJHOE TMajeHre TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJIQYKHOCTH BO3/yXa, MMOBBIIICHHE JTABJICHHS Ta3a MPU €ro HAarPEBaHUU B 3aKPHITOM
COCyZe, CBS3b MEXKIY IapaMeTpaMu COCTOSHHUS Ta3a B HM30MPOIeCccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJa,
UMITYJIBC TeJla, KHHETHYeCKas dHEPTrusl, MOTCHIHMAIBbHAS YHEPTrHsa, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONMHUCAHWW TIPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEITMIMHAMU;

ONHCHIBATh H3YYCHHBIC TEIUIOBBIE CBOWCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3ys (DM3MYECKHME BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpEeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBUKEHUS MOJICKYJI, CpEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSISI JHEprusi, padbora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCWCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIIWMYWH, WX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OINMKCHIBATh U3YUYCHHBIE IJICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, WX OOO3HAUYCHUS] W €IWHHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYMHY C APYTUMH BETUIHMHAMM,

aHATM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YS (PU3HUCCKHEC
3aKOHBI ¥ MIPUHLHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHUYECKOW DHEPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBAa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPIUM TEIUIOBOTO JABUKEHUS MOJIEKYJI C
aOCOTIOTHOM TeMIlepaTypol, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AEKTPUUECKOTO 3apsifga, 3akoH KyioHa, TpW 3TOM pa3inyaTh CIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MAaCHOTO HCIOJb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PeE3ybTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (Pr3MUecKne 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
IIEMIOYKY PACCYXJCHUU C OMOpON Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YYEOHOU M HAy4YHO-MOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIE C BBHIMOJHEHUEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy oOyuenus B 11 kiacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMCHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUYCCKYIO  MPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
IEKTPUUECKUIN 3apsijl, CUja TOKa, JJICKTPUUECKOE HAMPSIKEHHUE, DIIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTyIIKA, SHEPTUS 3JCKTPUYCCKOTO M MAarHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEHHs U EAUHMIIbI, YKa3bIBaTh
dbopMyTbl, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEITUYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOJIB3YS
bu3nueckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENILHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paXKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynmpoBath TpobiieMy/3agady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1a4u
BEIOWPATh (PU3UYECKYI0O MOJECIb, BBIACHITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,



HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHUYECKH HEPOTUBOPEUHBYIO
LENOYKY pacCyX JE€HUH C ONOpOH Ha H3YUYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
(buznueckue sSBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAYyYHO-IOMYJISIPHOM MH(pOpMALUH, [TOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX O€30MacHOTO MCTOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKaAIOIIEH Cpee;

paboTaTh B TpyNIe C BBHINOJHEHHEM PAa3JIMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunvecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne ni/mm P Konrpoabnbsie = IIpakTHyeckue (up )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DUBUKA U METOAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa LHOK
' ARLHAY https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21| Kimeuarna 6 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica 8 ! 2 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 1 1
3aKOHBI COXPaHEHUS B MEXaHUKE 7 https://m.edsoo.ru/7f41bf72
Hroro no paszuneny 21
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON g 1 bubnuorexa [JOK
' TEOPUH . https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2
3 OCHOBBI TCPMOHHAMHKIL 8 https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHHSI BEIIECTBA. 5 1 bu6mmorekxa [IOK
' ®da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 21



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

Paznen 4. JIEKTPOJANHAMUKA

bu6mmoreka [IOK
4.1 1
eKTpOCTATIRA 0 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 51eKTpUYECKH TOK. TOKH B 10 bubnuoreka [IOK
' pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 20
Pe3epBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

Kosun4vecTBO 4acoB JIeKTPOHHBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM undposbie
Ne /i P Konrpoabnsie IIpakTHueckue (pp )
NPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOJANHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 1 1 1 bubnnoreka [HOK
' WHIYKIUSA https://m.edsoo.ru/7f41¢c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
)1 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 6 1 bubnuorexa [JOK
' KoJIeOaHust | https://m.edsoo.ru/7f41c¢97¢
2.2 MexaHnYeCKUE U 31E€KTPOMArHUTHBIE BOJIHBI 5 bubmmorexa LOK
https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 0) 14 1 2
e https://m.edsoo.ru/7f41c97¢c
Hroro no paszueny 25

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU ) bubnmnorexa [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 2
Pasznen 4. KBAHTOBASA ®U3UKA
bu6 OK
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 1 th::jl/(r)l:.eelzasi.ru/7f4lc97c
b K
4.2 Crpoenue aToma 4 1 1 nomorexa LO

https://m.edsoo.ru/7f41c97¢



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

43 ATOMHOE SApO

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

16

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 6 Bu6mnorexa LIOK
https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 6
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE
bubnunoreka [JOK
61 Obobwarouiee nosToperie 4 https://m.edsi.ru/7f410970
Htoro no pazneny 4
PesepBHOE Bpems 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

ITOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

Hara JJleKTpOHHbIE NN (pPOBbIE
KoumnuectBo yacos
Neo u3ydeHusi oOpa3oBaTebHbIE PecypcChl
Tema ypoka
n/n Konrpoabubie IIpakTuyeckue
Bcero
padoThI padoThI

1 Nuctpykrax no Th. ®usnka — Hayka o npupoje. Hayuneie 1 bubmuorexa [JOK
METO bl TTIO3HAHUSI OKPYKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B GopMUPOBAHUN COBPEMEHHOM

) . ¢ Gopmip . P 1 bubmuorexa [JOK
HAYYHOU KapTUHBI MUPA, B TPAKTUUYECKON AESITENbHOCTU

Y B P p p a https://m.edsoo.ru/ff0c33e6
Jrofaei
Mexanunueckoe aBrxeHne. PaBHOMEpHOE NPAMOJIIMHENHOE

3 enue. [lepemerenue, ckopoc ; c ope e 1 Bubmiorexa LIOK

JIBUKCHHE. MEIICHHE, CK Th, YCKOpPEHHUE.
P P yerop https://m.edsoo.ru/ff0c3508
OTHOCUTEIBHOCTh MEXaHUYECKOTO TBUKCHHUSI.
4  PaBHOYCKOpEHHOE OJINHEHHOE eHue 1 Bubmiorexa LIOK
BHOYCKOPCHHOE TIPSIMOJIMHCHHOE JIBHYKEHU
yeKop P https://m.edsoo.ru/ff0c3620

5 JlaGopatophas pabota Nel M3yueHune HepaBHOMEPHOTO 1 | bubnuoreka [IOK
JBUKEHMS C LIEJIbI0 ONPENEICHUS] MTHOBEHHOW CKOPOCTH. https://m.edsoo.ru/ff0c372e

bu6mmoreka [IOK

6  CBoOoaHoe majeHue. Y CKOpeHHe CBOOOIHOrO MaJeHUs 1

P https://m.edsoo.ru/ff0c39cc

7 KpusonmHeliHOe nBrkeHue. J[BHKEeHNE MaTEPUAIBHON | bubnnorexka [JOK
TOYKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada

g JlaGopatopHas pabota Ne2 M3yueHue qBUKEHUS Tena, | I

" OpOIIEHHOTO TOPU30HTAIBHO.

9 [IpuHnmn otHocutenbHOCTH ["anunes. HepruanbHble | bubnnorexa [HJOK
cuctembl orcyera. [lepsriii 3akon HeloToHa https://m.edsoo.ru/ff0c3be8
Macca tena. Cuina. [lpunuun cynepnosunuu cui. Bropoii

PHHIL y E) H p bu6mmorexa [IOK

10 | 3axkoH HeroToHa miig MaTepuaibHON TOYKH 1

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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JlaboparopHas pabota Ne3 U3yuenue nmxeHus Opycka mno

bubmuorexa [JOK

11 .
HAKJIOHHOH IUIOCKOCTH. https://m.edsoo.ru/ff0c3be8
Tperuii 3axkoH HeroToHa 419 MaTepUaIbLHBIX TOUEK. 3aKOH
12 P C p 1 bubmuorexa [JOK
BceMupHoOro Tarorenus. Cuia tsokectu. Ilepsas
p p https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
Cuna yopyroctu. 3akoH I'yka. Bec tena. Cuna TpeHus.
13K (1)(; by C Y P bubmuorexa [JOK
odddurnment tpeaus. Cruiia COIIPOTUBIIEHUS IIPU
p p p https://m.edsoo.ru/ff0c3el 8
JIBAJKEHUH TEJIA B )KUAKOCTH WJIH Ta3e
JIaGoparopHas padora Ned HcciieqoBanne 3aBUCUMOCTH CHIT
14 patop p bu6nmoreka [IOK
MPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE K PESHHOBOM
yupy Py P https://m.edsoo.ru/ff0c3f76
oOpasiie, oT ux nedopmaruu.
ITocTtynarensHoe U BpalaTeIbHOE ABUKEHNAE a0COIIOTHO
15 N Y M P N v bubnuorexa [JOK
TBEpIOro tejia. MoMeHT cuibl. [liieyo cuiiel. Y cinoBus
P . https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPJIOTO Tela
16  KoutponbHas padota no teme Kunemaruka. /lunamrika
HMmiyiabec MaTepuaabHON TOYKH, CUCTEMBI MaTEPUAILHEIX
17 Y i P 3 P bubmuorexa [JOK
ToueKk. IMIIyJIbC CUIBL. 3aKOH COXPAaHEHUS UMITYIILCA.
y p Y https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABMXKEHNE
Pabora 1 momHOCTE criibl. KuHeTnueckas sHeprus
18 N T 6 P bubmuorexa [JOK
MaTepHalIbHON’ ToUku. TeopeMa 00 U3MEHEHU N
P o P https://m.edsoo.ru/ff0c4502
KMHETUYECKOIW SHEPTUN
19 [TorenunaneHas sHeprus. [loTeHIManbHAasA SHEPTUS YIIPYTO bubnnorexka [JOK
nehopMUPOBAHHOM MPY>KUHBI. https://m.edsoo.ru/ff0c461a
20 [ToTennmansHas SHEPrUs TeNa BOJIM3U MOBEPXHOCTH 3EMITH. bu6nmoreka [JOK
IToTenuuanbHble M HENOTEHIMAILHEIE CUJIEL. https://m.edsoo.ru/ff0c478c
CBs13b pa0OTHI HEMMOTEHIIUAILHBIX CHJI C U3MEHEHHUEM
P N bubmuorexa [JOK
21 | MexaHMYEeCKOH HEePTHU CUCTEMBI Tell. 3aKOH COXPAHECHUS

MEXaHUYeCKOH OHCPIrun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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JlaboparopHas pabota Ne5 NccnenoBanue cBsizu pabOThI

22 CWJIbl C UBMEHEHUEM MEXaHUYECKON SHEPIruu Teja Ha
pUMepe PacTSKEHHs] PE3MHOBOTO JKI'yTa
3 KonTtponbnas padora no teme «Kunematuka. Jlnnamuka. bubmmoreka [IOK
3aKOHBI COXPAaHEHHS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
24 OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOM bubmuorexa [JOK
teopun. bpoyHoBckoe asmxkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
’s XapakTep JBUKESHHS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEH U TBEPBIX TEI
26 Macca monekyi. Konngectso BemectBa. [locrosiHHas
ABoraapo
7 TemoBoe paBHOBecue. Temneparypa u e€ u3MepeHue.
IIIxama remneparyp Llenscus
bu6mmoreka [IOK
28 | Upeanbnsiii ra3 B MKT. OcnoBHoe ypaBHeHue MKT
https://m.edsoo.ru/ff0c4fde
AOcouroTHas TeMIiepaTypa Kak Mepa cpeHeld KHHETHIECKOM
paTyp pa cp bu6mmoreka [IOK
29  oHepruu ABWIKEHUS MOJICKYJ. YpaBHeHHEe MeHieneena-
. https://m.edsoo.ru/ff0c511e
Kuaneiipona
30 3akoH JlanbroHa. ['a30Bble 3aK0HBI. M30mporieccs B bubnmnoreka [JOK
UJICaIbHOM ra3e U X rpauyeckoe MmpeicTaBieHne https://m.edsoo.ru/ff0c570e
JlaboparopHas pabota Ne6 OmpeneneHre MacChl BO3/1yXa B
31 | kjmaccHOM KOMHaTe Ha OCHOBE U3MEpEeHHI 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpATypbl BO3/IyXa B HEM.
BHyTpeHHss 3HEPTHS TEPMOAMHAMHYECKON CUCTEMBI 1
P N P P bu6mmoreka [IOK
32 | cnocoObl e€ uzmenenus. Komuuectso TemnoTsl 1 paboTa.
https://m.edsoo.ru/ff0c5952
BnyTpeHHss 3Heprusi 0IHOATOMHOTO MI€aJIbHOTO Ta3a
bu6mmoreka [IOK
33 Bunapel Tenonepenauu

https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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VY nenbHas TeIUI0EMKOCTE BeniecTBa. KoIM4yecTBO TEILUIOTEI

bubmuorexa [JOK

34 IpH Teruionepeaade. AauadaTHbINA MPOIIECC https://m.edsoo.ru/ff0c5¢c36
35 IIepBblil 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHHE K bubmmoreka [IOK
U30TIpoLIeccaM https://m.edsoo.ru/ff0cSefc
HeobOparumocTs mporieccoB B mpupojae. Bropoii 3akon bubmuorexa [JOK
36
TEPMOJIMHAMUKH https://m.edsoo.ru/ff0c6230
37 [Tpunnun nevicrBus u KI1/I TerutoBoi mammnel. Lk bubmuoreka [JOK
Kapno u ero KITJI https://m.edsoo.ru/ff0c600a
38  Dxomormyeckue mpoOIeMbl TETNIOIHEPTETUKH
19 KonTponsnas pabora o teme «MonekynsipHas ¢pusuka. bubnnorexka [JOK
OCHOBBI TEPMOJIUHAMUKHU https://m.edsoo.ru/ff0c6a50
[TapooOpazoBanue u konaeHcauus. McnapeHue u KuneHue.
40 A6F(:OJII(£FHa$I u OTHOCI/IT;I[IBHa?IHBJIaH(HOCfI) BO3/IyXa. bubmmoreia LIOK
. https://m.edsoo.ru/ff0c63b6
Hacpiennsiit nap.
TBépnoe Teno. Kpucramnuueckue u amopdHsie Tena.
41 AH;sI(l)Tpoan[ CBI(;fICTB KpPHCTAJLIOB. )KI/IIJ)I(Ii()I/Ie KPHCTaJUIBI. Bubmiorexa LIOK
https://m.edsoo.ru/ff0c65{0
CoBpemeHHbIE MaTepralIbl
47 [InaBnenue u xpucramumsanus. Y gebHas TeIIoTa bubnuoreka [IOK
riaBieHus. CyOnumarus https://m.edsoo.ru/ff0c6708
43 VpaBHeHHE TemI0BOro OanaHca bubmmorexa HOK
https://m.edsoo.ru/ff0c6820
45 KonTposabHas paboTta no Teme ArperaTHble COCTOSTHUS
BemecTBa. PazoBble NEPEXOBI
46 DneKkTpu3anus Ten. DNeKTpuueckui 3apsa. J(Ba Buga bubmmoreka [JOK
NEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0c6bec
[TpoBoHUKH, TUATIEKTPUKH U TIOTYIPOBOJHUKH. 3aKOH Butmorexa LOK
47  coxpaHEHHMs IEKTPHUUECKOTO 3apsijia

https://m.edsoo.ru/ff0c6bcc
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B3aumoneiictBue 3apsnoB. 3akoH Kynona. Toueunslit

bubmuorexa [JOK

48 .
AJICKTPUICCKUN 3apsi]T https://m.edsoo.ru/ff0c6ced
Hanpsox€HHocTh d5ekTpruueckoro mois. Ipuanun
49 ¢ ep 03 AJIEK ’ €CK oneit. JI : Bubnmorexa IOK
TIEPIIO3UIINY AIICKTPUIECKUX ToJiel. JInHuu
YHep . P https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH
PaGoTa cuit anekTpocraruueckoro mojs. [lorenmuant. bu6mmoreka [IOK
50
Pa3HocTh moTeHnnanon https://m.edsoo.ru/ff0c6f00
51 [IpoBOIHUKY U IUANEKTPUKH B SJICKTPOCTATHUECKOM IOJI€. bubnnorexka [JOK
JusnexTpudeckas MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
bu6mmoreka [IOK
52 DnexrpoémkocTs. Konaencaro
P P https://m.edsoo.ru/ff0c7126
53 DIIEKTPOEMKOCTD INIOCKOTO KOHJEHCATOPA. DHEPrusi bubnnoreka [JOK
3apsHKEHHOTO KOHJICGHCAaTopa https://m.edsoo.ru/ff0c72¢0
54  KontposbHas paboTa 1o TeMe DJIeKTpOCTaTuKa
[IpyuHIAI 1EHCTBHS U IPUMEHEHHE KOHJIEHCATOPOB,
KONMPOBAJIBHOIO amnmnapara, CTpyHHOro npuHTepa. bubnnorexka [JOK
55
DneKTpocTaTUYeCKas 3alnuTa. 3a3eMIIeHre https://m.edsoo.ru/ff0c7410
3EKTpOnpuOOpoB
DNEKTPUUECKU TOK, YCIOBHUS €r0 CYIIECTBOBAHHUS.
P . Y i bubmuorexa [JOK
56 | IlocrosHHBIM ToK. Cuna Toka. Hanpsikenue.
https://m.edsoo.ru/ff0c7838
Conporusnenue. 3akoH OMma /1715 yyacTKa 1enu
[TocnenoBarenbHOE, apauieTbHOE, CMEIIAHHOE COSTUHEHNE
g P A bubmuorexa [JOK
57 | mpoBoaHHMKOB. PaboTa M MOLTHOCTH AJNEKTPUIECKOTO TOKA.
https://m.edsoo.ru/ff0c7ae0
3akoH J[xoynsa-Jlenua.
58 JlaGopaTtopHnast pabota Ne7 M3ydeHne cMemanHoro
COETMHEHUS PE3UCTOPOB
59 3akon OMa AJ1s MOJTHOM (3aMKHYTOM ) SJIEKTPUIECKOM TIETTH. bubmuotexa [JOK

KopoTtkoe 3aMbIkanue.

https://m.edsoo.ru/ff0c7ae0
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JlaboparopHuas pabota Ne8 N3zmepenue D/IC ncrounnka

60 TOKa ¥ €r0 BHYTPEHHETO COMPOTUBIICHUS. !
DneKTprYecKue MpruOOphl U YCTPOMCTBA, U UX MPAKTUIECKOE
61 anMeIzleHHe. Hpall)SI/IHaI;eXHI}/IIKI/Ip6e3OHaCH0CTI/I /p 1 Bubnmorexa IOK
N https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepodHas pabota

6 O6o0maromuii ypok «iekTpoauHaMukay / Becepoccuiickas | bubmuorexa [JOK
poBepovHas paboTa https://m.edsoo.ru/ff0c88be
DNEKTPOHHAS TPOBOAUMOCTH TBEPIBIX METAJLIOB.

63 3aBUCHUMOCTH COTMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI. 1 bubnuorexa [JOK
CBepXIpoBOAUMOCTb. DIIEKTPUUECKUI TOK B BaKyyMe. https://m.edsoo.ru/ff0c84ae
CBoiiCcTBa 3JIEKTPOHHBIX ITYYKOB
[TorynpoBoTHUKH, I/Iz( COOCTBEHHAs M PUMECHAs Bu6miorexa LOK
npoBoauMOocTh. CBOICTBa p—n-Iiepexoa. ) hitps://m.edsoo.ru/f0c82ba
[TorynpoBOTHUKOBBIE PUOOPBI. DIECKTPHUSCKHUN TOK B

64  pacTBOpax W pacruiaBax dJEKTPOJHMTOB. DJIEKTPOTUTHIECCKAS 1
JUCCOIMANUs. DIEKTPOIHN3. DIEKTPUUECKUM TOK B razax. bu6mmoreka [IOK
CaMocCTOATeIbHBIA U HECAMOCTOATEIBHBIN pa3psii. MoTHHUS. https://m.edsoo.ru/ff0c84ae
[Lnazma.

65 KonTpomabnas padora o teme NeS [TocTossHHBIN | bubnnorexka [JOK
AJIEKTPUYECKUN TOK. TOKH B pa3muYHBIX CpeIax https://m.edsoo.ru/ff0c8a8a

. bubmuorexa [JOK

66 Pesepaibilt ypox. Mexariiica ! https://m.edsoo.ru/ff0c8f6c

67 | PesepBHbIil ypok MonekymsipHas (pU3HKa ¥ TEPMOJUHAMIKA 1

68  PesepBHBIN ypoK DJIEKTPOAMHAMHUKA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

ITOYPOYHOE IINTAHUPOBAHME 11 KJIACC

DJIeKTPOHHbIE
ara uudposbie
KoaunvecTBo yacoB A bp
Ne u3ydeHust  olOpa3oBaTeibHbIE
Tema ypoka
n/n pecypcbl
Kourpoubnbie = IIpakTnuyeckue
HNuctpykrax o Th. IlocTosiHHBIE MArHUTHI U KX
. o bubmuorexa [JOK
1 B3auMozeicTBue. MaraurHoe nose. Bekrop MarHuTHOR
. https://m.edsoo.ru/ff0c9778
WHIYyKUUW. JIMHUY MarHUTHOW MHYKIWH.
) MaruuTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT IpcTena. bubmuorexa [JOK
B3aumopeiicTBre NpoOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JleficTBHE€ MarHUTHOTO T0JI HAa MPOBOJHUK € TOKOM. Cuia bubnuorexa [JOK
Awmrepa. https://m.edsoo.ru/ff0c98fe
4 JlelicTBME MarHUTHOTO TOJISI HA JBHXKYILYIOCS 3apsKEHHYIO bubnnoreka [JOK
yactuity. Cuna Jlopenia. Padota cuiel Jlopenia https://m.edsoo.ru/ff0c9ac0
DnekTpoMarauTHas HHAYKIus. [I0TOk BekTopa MarHuTHOM
5 uHaykiuu. IJIC uHayKIuu. 3aKOH 2JIEKTPOMArHUTHOMN bubmorexa [TOK
Y ' y ' P https://m.edsoo.ru/ff0c9df4
nHaykunn Gapanes
6 Jlaboparopnas pabota Nel MccnenoBanue siBJIeHUs
AJEKTPOMArHUTHOM MHIYKIUU
. NunyktuBHOCTD. SBIeHNe camounaykmuu. IJC bu6mmoreka [IOK
CaMOUHIYKLIUU. https://m.edsoo.ru/ff0cal50
2 DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM. bubmmoreka [JOK
DJIEKTPOMArHuTHOE TOJIE. https://m.edsoo.ru/ff0ca600
TexHuueckue ycTpoicTBa U X MPUMEHEHHE: TOCTOSTHHBIE
9 | MarHuThl, 3JIEKTPOMArHUThI, AIEKTPOJIBUTaATENb, YCKOPUTEIN

QJICMCHTAPHBIX YaCTUL], MTHAYKIUOHHA I1€Yb
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10 O6o06maromuii ypok « MarHuTHOE 1ojIe. DIEKTPOMarHUTHAS bubmmoreka [JOK
UHIYKUUSD) https://m.edsoo.ru/ff0cab82
1 KonrponsHas pabora no reMme MaraHutTHoe moJe. bubnumoreka [IOK
DneKTpoMarHuTHasi MHIYKIUs https://m.edsoo.ru/ff0cad58
CBo0OoHBIE MEexaHUUYeCKUe Konebanus. ['apMmonuueckue
. bu6mmoreka [IOK
12 konebaHus. YpaBHEHHE TAPMOHUYECKHUX KOJCOAHMI.
https://m.edsoo.ru/ff0caf06
[IpeBpamienue 3neprun
Jlaboparopnas pabota Ne2 OmnpeneneHue yCKOpeHUs
13 cBOOOJIHOTO MajieHus C MOMOIIBI0 MAaTEMaTHUYECKOTO
MasTHHKA.
Koneb6arenbusiit KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE
14 KoJieOaHus B UI€ATbHOM K0JIe0aTeIbHOM KOHTYpE. bubnuorexa [JOK
AHaJIOTHs MEXy MEXaHUYECKUMHU U 3J1€KTPOMarHUTHBIMU https://m.edsoo.ru/ff0cb820
KoJe0aHusIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B
ujearbHOM KojiebaTenbHOM KoHType. [IpencraBnenue o
bu6mmoreka [IOK
15  3aryxaromux KoneOaHusx. BeIHYX/I€HHbIE MEXaHUYECKUE
https://m.edsoo.ru/ff0cb9c4
kosebanus. Pezonanc. BeiHyKIeHHBIE 2TIEKTPOMAarHUTHBIE
KoseOaHus
Ilepemennsblit Tok. CUHYCOUJANIbHBIN IEPEMEHHBIN TOK.
bu6mmoreka [IOK
16  MouHoCTh NEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
. https://m.edsoo.ru/ff0cbb86
JIEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HATIPSKECHUS.
17 Tpancdopmarop. [IponsBozacTBo, nepenaya u norpedieHne bubnumoreka [IOK
AJIEKTPUYECKON SHEPTUU. https://m.edsoo.ru/ff0cbb86
VY CeTpoiicTBO U MPAKTUUECKOE TPUMEHEHUE IIEKTPUIECKOTO
|g | 3BOHKE, TEHEPATOPa NIEPEMEHHOTO TOKa, JUHUN bubnmoreka [JOK

aJIEKTporepeaay.

https://m.edsoo.ru/ff0cbd34
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DKOJOrM4eCKHE PUCKU IIPY IPOU3BOJCTBE IEKTPOIHEPTUH.

19  KynbTypa uCnosab30BaHus SJIEKTPOIHEPTUH B TOBCETHEBHOM bubmmorexa LOK
https://m.edsoo.ru/ff0cca54
KU3HHU.
MexaHnueckue BOJIHBI, yCIIOBUS pacipocTpanenus. [lepuon.
20 CxopocTh pacnpocTpaHeHus U JjiiHa BOJIHBL [lonepeunsie bubmmoreka [JOK
U IIPOAOJIbHBIE BOJIHBL. 3BYK. CKOPOCTh 3ByKa. I pOMKOCTh https://m.edsoo.ru/ff0ccfe0
3ByKa. Beicota ToHa. TemOp 3ByKa.
DNEeKTPOMarHUTHHIE BOJIHBI, UX CBOMCTBA U CKOPOCTb.
21 | Ilkana 3n€KTpOMarHUTHHIX BOJIH. [IpMHIMIIBI paguoCBs3U U
TeneBuaeHud. Pa3Burue cpeacTs cBsa3u. Paguonoxarus.
bubmuorexa [JOK
22 KontponsHas pabora KonebaHnus 1 BOJHEI hitps://m.cdsoo.rw/ f0cc6fs
3 [IpsamosnHENHOE pacpOCTPaHEHHUE CBETA B OJJTHOPOAHOMN bubnnoreka [JOK
cpeae. ToueuHblil HICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
4 OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus ceera. [locTpoeHue bubnuorexa [JOK
M300paKeHU B IITIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
)5 [Ipenomnenue ceta. [lonHOE BHYTpEHHEE OTPaKECHHUE. bubnuotexa [JOK
[IpenenbHbIN yroJ MOJTHOIO BHYTPEHHETO OTPAKECHUS https://m.edsoo.ru/ff0cd7f6
26 JlaGopatopHnas pabota Ne3 M3mepenue nokasaresns bub6nuoreka [IOK
MPEIOMIIEHUS CTEKJIIA https://m.edsoo.ru/ff0cd67a
N bubmuorexa [JOK
27  Jlunssl. [Toctpoenue u3o00paxeHuil B TUH3E. hitps://m.cdsoo.ru/ff0cdd e
. bubmuorexa [JOK
28 | ®opmysia TOHKOM JIMH3BL. Y BEIMYEHUE JIMH3bI hitps://m.cdsoo.rw/ff0cddle
79 JlaGopatopHnas pabota Ned VccnenoBaHue CBOMCTB

30

M300pakeHUH B JIMH3aX

Pemienue 3ana4 Ha npuMeHeHue GOpMyIIbl TOHKOH JIMH3BI.
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bubmuorexa [JOK

31  Jucnepcus cera. CinoxHbIi cocTtaB 6enoro cseta. L[Ber. hitps:/m.edsoo.ru/fl0ced2?
bubnnoreka [JOK

32 Murepgepenuuns ceera. https://m.edsogm/fﬂ)cedﬂ

33 | dudpaxmus cera. Audpakiuonnas pemeéTka Etlf:sj?/l//lrifcll(sigg/limce 12

34  IlonepeuHocTb cBeTOBBIX BOJH. [lonsipusanus ceera bubmmorera LHOK

https://m.edsoo.ru/ff0cf02e

35 OnTrueckue npuOOpPHI U yCTPOICTBA, U YCIOBUS X
0€301acHOTO MPUMEHEHUS

36  KonrtponpHas padora OnrTuka

37 I'paHH1IBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKH. bubnuoreka [IOK
[ToctynaTel cnenuanibHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIeHE BPEMEHH

3g | ¥ COKPAIIEHHE MITHHBL. DHeprus U UMITYJIbC bubnnoreka [JOK
peNATUBUCTCKOM yacTuiibl. CBsI3b MacChI C SHEPTUeH u https://m.edsoo.ru/ff0cfa42
HUMITYJIbCOM. DHEPTHUS TOKOS

39 | ®otonbl. ®opmyina [Tnanka. DHeprus u uMiyibc GoToHA f:fj;;fg;groui Defel6

40 OTtkpsiTue U uccaenoBanue poroddpdexra. OnbiTer A. I bubnmnoreka [JOK
CroneroBa https://m.edsoo.ru/ff0cffc4

A1 3akonbl pororddekra. YpaBHeHHE DUHIITEHHA 15 bubnuotexa [JOK
dororddekra. «KpacHas rpanunay porodrddexra https://m.edsoo.ru/ff0d015¢

4 JaBnenne cBera. OnwiTe [1. H. JIeObeneBa. Xumudeckoe bu6nmmoreka [JOK
JIECTBUE CBETA https://m.edsoo.ru/ff0d04a6

43 TexHuveckue yCTponcTBa U MPaKTUUECKOE TPUMEHEHHUE: bubmmoreka [JOK
¢dboTorneMeHT, POTOAATYHK, COTHEUHAsi OaTtapesi, CBeTOIUO/ https://m.edsoo.ru/ff0d0302

44  KoutposbHas paboTa DIeMEeHThl KBAHTOBOW ONTHKHU
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Monens aroma Tomcona. Onbitel Pesepdopaa mo

45 accesiHUIO a-yactull. [InanerapHas mozenb atoma bubmmorexa [IOK
P ' P ' https://m.edsoo.ru/ff0dOafa
[Toctynater bopa
46 Nznydenue u mornoiieHrue GOTOHOB MPH MEPEX0JIe aToMa ¢ bubnnoreka [HOK
OJIHOT'O YPOBHS SHEPrUU Ha Ipyrou. Buael ciekTpos https://m.edsoo.ru/ff0dOafa
47 Jlaboparopanst pabota No5 HabGmroieHue TuHeHuaToro
CIIEKTpa
BousiHoBsie cBolicTBa yacTuil. Bosnbl ne bpos.
48 | KopnyckylsipHO-BOJHOBOI nyann3M. CIIOHTaHHOE U bubmmorera LIOK
PHYCIYIIAP YATHEM, https://m.edsoo.rw/f0d0ca8
BBIHY)KJCHHOE U3TTyUeHHE
OTtkpsiTHe pagunoakTuBHOCTH. OnBITH Pesepdopaa mo
49 ONPEACIICHUIO COCTABA PAAUOAKTUBHOIO U3TyYCHUS. bubnuorexa [JOK
CgoiicTBa anb(da-, 6era-, ramma-u3nydenus. Bnusaue https://m.edsoo.ru/ff0d0fd2
PaZMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
OTkpeITHE IPOTOHA U HEWTpoHA. M30TOmBI. ANba-pacna.
50  DneKkTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. famma-
U3IIy4YEeHHE.
51 Jlabopartopnast pabota Ne6 VccnenoBanue TpeKOB YaCTHIL bubnuotexa [JOK
(o roToBBIM (oTorpadusm). https://m.edsoo.ru/ff0d1162
DHeprus CBA3U HYKJIOHOB B sJipe. SInepHbIe peakinm.
52  Snepusiii peaktop. IIpo0iieMbl, HEpCHEKTUBLI bubmorexa LOK
p p p- 1P > P ’ https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKUE ACTICKTHI AJIEPHOMN YHEPTETUKU
DOneMeHTapHble yacTullbl. OTKpBITHE TO3UTPOHA. MeTObI
53 HaAOJIOACHUS ¥ PETUCTPALIMH AIIEMEHTAPHBIX YaCTHII. bubnumoreka [IOK

54

Kpyrusiii cron «®yHaaMeHTanbHble B3aUMOEHCTBHS.
EnunctBO duznueckoil KapTUHBI MUpa»

Konrponsnas pabora CtpoeHue aroma. ATOMHOE PO

https://m.edsoo.ru/ff0d0e38
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55

Ortarnbl pazButus actpoHomud. [Ipuknannoe u
MHPOBO33PEHUECKOE 3HAaUCHUE acTpOHOMUU. Buj 3BE€31HOTO
Heba. Co3Be3nus, SpKUe 3BE3IBI, INIAHETHI, UX BUIUMOC
nekenre. CoJIHEUHAs cucTeMa

56

Connue. ConHevyHast akTUBHOCTb. VMIcTOUHMK 3HEprun
CounHua u 3B€311

57

58

59

3BE3/1bI, UX OCHOBHBIC XapPAKTEPUCTUKH. 3BE3IbI TTIABHOM
MOCJICI0BATEILHOCTH. BHYTpeHHEE cTpOoeHUE 3BE3 .
CoBpeMeHHbIE TTPEICTABIICHUS] O TPOUCXOXKICHUN U
spoatonuu CoJiHIA U 3BE3]T

Mnuneunsiii [1yTe — Hama 'anaktuka. [lonoxenue u
nexkenue Connna B [Manaktuke. ["anaktrku. YEpHbIe AbIPHI
B SIIpAX raJakTHK

Bcenennas. Paz6eranue ranaktuk. Teopust boabioro
B3pbIBa. PenukTOBOE M3yyeHue. MeraranakTuka

60

61

62

Hepemennsie npobieMbl acCTpOHOMUHT

O6o06maromuit ypok. Ponb ¢pusuku u actpoHoMuu B
SKOHOMHUYECKOMN, TEXHOJOTMYECKOM, COLTMATLHON U
ATUYECKOM cdepax IesTeTbHOCTH YeTI0OBEKa

O6o06maromuit ypok. Poib n Mmecto pu3muku u acTpOHOMUU B
COBPEMEHHOM HAYYHOU KapTUHE MHUpPA

63

O606matomuii ypok. Pois ¢pusnyeckoii Teopuu B
(hopMHUpPOBaHHH MPECTABICHUN O PU3NUECKON KapTHUHE
Mupa

64

65

Ob6o6maromuii ypok. Mecto pusndeckoir KapTHHBI MUpa B
o01eM psiy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

PesepBHbIil ypok. MaruutHoe nose. DIeKTpoMarHuTHas




WHIYKIUA

PezepBHblii ypok. OnTuka. OCHOBBI ClIEHHAIBHON TEOPUH

66 1
OTHOCHUTEJIBHOCTH
67  PesepBubIil ypok. KBanToBas ¢pusuka. 1
68 | PesepBHBIi ypoK. DIIEMEHTHI aCTPOHOMHUH U aCTPO(YU3UKH 1 ngg;;fg;ggﬁmdnm
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOIM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

JleMoHCTpHpOBaTh Ha NMpUMEpax pojib U MecTO (GU3UKU B (OPMHUPOBAHUU
COBPEMEHHOM HAYyYHOW KapTHUHBI MUPA, B PA3BUTUHA COBPEMEHHOU TEXHUKH

Y TEXHOJIOTHH, B IPAKTHYECKON IEATEIbHOCTH JIIOAEH

10.2

Y4YuTHIBaTh TPaHHUIBl TPUMEHEHUS HW3YyYEHHBIX (PU3MUECKUX MOJENEeH:
MaTepuajbHas TOYKa, HWHEpLUUalbHas CUCTeMa OTcuéra, aOCOIIOTHO
TBEPAOE TENO, UACAIBHBIM Tra3; MOJEIM CTPOCHHS TIa30oB, XKUAKOCTEH MU
TBEPABIX TEJ, TOYEUYHBIM OJIEKTPUYECKUN 3apsA] — IpU pEUICHUHU

¢duznuecKux 3a1a4y

10.3

10.4

10.5

Pacno3naBath ¢usnueckue sBICHHS (MPOLECCH) W OOBACHATH WX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSAPHO-KMHETUYECKOH TEOpUHU
CTPOEHHsI  BEIlecTBA W DJIEKTPOJUHAMUKHM:  PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TNPsIMOJIMHEHHOE ABM)KEHUE, CBOOOJHOE IMaJeHHe Te,
JIBIKEHUE 10 OKPYXKHOCTH, MHEpLUs, B3aumoieiicTBue ten; nuddysus,
OpOYHOBCKOE JBH)KE€HUE, CTPOEHUE JKHUJIKOCTeH U TBEPABIX Tell,
U3MeHeHHue o0béMa Ten MpU HarpeBaHuM (OXJaKICHHH), TEIIOBOE
paBHOBECHE, MCIApeHHE, KOHJEHCAlus, IUIABJICHHME, KpHUCTaUIM3aLus,
KHUIIEHHE, BJIAJKHOCTh BO3JyXa, IOBBIIEHUWE MAABJIEHUS Tra3za IpH €ro
HarpeBaHUM B 3aKPBITOM COCYJI€, CBSI3b MEXKIY NapamMeTpaMH COCTOSIHHS

ra3a B U30IIpoueccax; 3JICKTpU3alusi T, B3aHMO/JICHICTBHE 3apAaa0B

OmnuceIBaTh MEXaHUYECKOE ABUIKCHUC, UCIIOJIB3Yd (I)I/I3I/I‘-ICCKI/IG BCIIMYHHBI:
KOOpJAuHarTa, nyTh, IICPEMCUICHUC, CKOPOCTh, YCKOPCHUEC, MacCa TCJia, CHUJIa,
HMITYJIBC  TEJIa, KHHCTUYCCKAsA OHEPIrusa, MNOTCHIHAJIbHAd OHCPIusd,
MEXaHU4YCCKaA pa60Ta, MCXaHUYCCKasd MOIOHOCThb, IIpU ONHWCaHHUKU
MMpaBUJIbHO TPAKTOBATb (I)PI3PI‘-I€CKPII>1 CMBICJI HUCMNOJIb3YCMBIX BCJIWYHH, HUX
0003HAUCHHUS U CAWHUIBI, HAXOJAHUTb (I)OpMy.]'ILI, CBA3BIBAIOIIUC JAHHYIO

(1)I/I3I/I‘-IGCKYIO BCJIIMYHHY C APYTUMH BCINYNHAMU

OnuceiBaTh M3yUYEHHBIC TEIUIOBbIE CBOMCTBA TE€JN U TEIUIOBBIEC SIBICHUS,
UCIONB3Ys (U3MUECKUe BEIMUYMHbBL: JaBJIEHUE ra3a, TeMIepaTrypa, CpeIHss
KHHEeTHYecKas SHEPTHUS Xa0TUYECKOT0 JBUKEHUS MOJIEKYI,
CpeIHEKBaJpaTUYHAsd CKOPOCTh  MOJEKYJ, KOJIMYECTBO  TEIJIOTHI,

BHYTpPEHHSSl 3Heprus, pabora rasza, Ko3(pQHUIMEHT MOJe3HOro ACHCTBUA




10.6

10.7

TEIJIOBOTO JIBUTATEIIS; IPU ONMKMCAHWUH MMPABUIILHO TPAKTOBATh (U3HUCCKUI
CMBICIT MICTIOJIb3YEMBIX BEIUYHH, UX 0003HAYCHUS M CAMHUIIBI, HAXOJIUTh
bopMyIIbl, CBSA3BIBAIONIME NAHHYI (U3UYECKYI0 BEIUYMHY C JIPYyTUMU

BCJIMYHMHaAM

OnuceiBaTh  U3yYEHHbIE  JJIGKTPUYECKHE  CBOICTBAa  BellecTBa U
AIIEKTPUYECKUE SIBJICHUS (IIPOLIECCHI), UCHONB3Ys (PU3HUECKUE BEITUUHUHBI:
ANEKTPUYECKUN 3apsij], HJIEKTPUYECKOE TI0JIe, HANpsHKEHHOCTh IOJIS,
MOTEHIMAN, Pa3HOCTh MOTEHIIMATIOB; MIPH ONMUCAHUU MPABUIIBHO TPAKTOBATh
buznyecKuil CMBICI UCIIOJIb3YEMbIX BETUYHMH, UX 0003HAYCHUSI M €AUHULIBI,
yKa3blBaTh (DOpPMYJIbI, CBSA3BIBAIONINE JTAHHYIO (PU3UYECKYIO BEIMUYUHY C

APYyrumMu BEJIMYMHaAMU

AHATM3UPOBATH (PU3UIECKHUE MTPOIECCHI U SIBIICHUS, UCIIOJIB3YS (PU3HUCCKUE
3aKOHbl M TMPUHIMUIBL: 3aKOH BceMupHoro taroteHus, I, II u III 3akonbI
HproToHa, 3aK0H COXpaHEHHUS] MEXaHWYECKON SHEPryuH, 3aKOH COXPAHCHUS
UMITyJIbCa, NPUHLMUI CYNEPHO3ULMH CWJI, [PUHLUI  PaBHOIPABUSA
MHEPLHAIBHBIX CUCTEM OTCUETA; MOJEKYJIAPHO-KUHETHYECKYIO TEOPHIO
CTPOEHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEIHEN KUHETHYECKOU
SHEPrUM TEIUIOBOTO JBHKEHHSI MOJEKYJI C aOCOJIOTHOW TemrmepaTypoid,
NEPBbIA 3aKOH TEPMOJAMHAMHUKH; 3aKOH COXPAHEHMUS DJIIEKTPUUYECKOTO
3apsana, 3akoH KynoHa; mpu 3TOM pa3ivuaTrh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BBIPaXEHHE U YCJIOBUS (TpaHHULIbI, 00JacTh)

MNPUMCHUMOCTU

10.8

10.9

10.10

OOBSICHATH OCHOBHBIE MPUHLIMIIBI JEHCTBUS MalllMH, NOpUOOpOB U
TEXHUYECKUX  YCTPOMCTB; pa3inyarh ycJIOBUA UX  0e30MacHoro

HCIIOJIb30BAaHUS B IOBCEIHEBHOM KHU3HU

BBIIONHATE KCHEPUMEHTBI IO HUCCIIETOBAHUIO (PH3UYECKUX SIBICHHA W
IMPpOoNHECCOB C UCITOJIB30OBAHHUEM IIPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ; IIpu 5TOM
dbopmynupoBaTh IpobeMy (3a/1ady) U TUIIOTE3Y yU4eOHOTO AKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, TPOBOAUTH OMBIT
1 (GOPMYIIUPOBATH BHIBOJIBI

OcymecTBISITh TpsIMbIE W KOCBEHHBIC M3MEPEHUS (U3NYECKUX BEIHYUH;

Ipu 3TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUSA U HCIIOJIB30BATH

M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXAYy (U3HYSCKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHH; TIPH O3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBATh  PE3yNbTAThl  IOJNYYCHHOH  3aBUCHMOCTH
(GuU3MYECKUX BENMYMH B BHUAE TaONUIl U TPadUKOB, AENaTh BBIBOJIBI IO

pe3yjibTaTaM UCCICIOBaHHUA




10.12

10.13

CoGmoath npaBuiia 6€30MaCHOTO TPY1a MPH MIPOBEICHUN HCCIICIOBAaHUHN B
pamMKax  yd4eOHOro  JIKCIePUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKON |
MPOEKTHOM JEATSILHOCTH C MCIIOJIb30BAHUEM H3MEPHUTEIILHBIX YCTPOHCTB U

J1a00paTOPHOTO 000PYTOBAHUS

Pemarp pacuéTHbple 3amauv ¢ SBHO 33JaHHON (U3NYECKOM MOJEIBIO,
UCIOJB3YS (PU3NYECKUE 3aKOHBI U MPUHIUIIBL, HA OCHOBE aHalln3a yCIOBHS
3aJja4M BBIOMPATh (DU3HUECKYIO MOJICIb, BBIACIATh (DU3MUESCKHE BETUIHHBI
u QopMymnbel, HEOOXOAMMBIE Ui €€ pEIICHUs, MPOBOJIUTH PACUYEThl U

OLCHUBATh PCAIbHOCTD INOJTYYCHHOI'O 3HAUCHU A (bH?)PI‘ICCKOﬁ BCJIIMYHHBI

10.14

10.15

10.16

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'M4YCCKHU
HCIIPOTHUBOPCUUBYIO LCIIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SAIBJICHUA

Hcnonb3oBaTe  OpU  pelieHMM  y4eOHBIX  3aJa4  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOIMM  JJIs  [OMCKAa, CTPYKTYypUPOBAHUS,
UHTEpIpETallUl W MPEJCTaBICHUs Y4eOHOM M  Hay4HO-IOIYJISIPHOM
uHpOpMallUY, NOJIYYEHHOM M3 pPA3JIUYHBIX HCTOYHHUKOB; KPUTHUECKHU
aHAJTM3UPOBAThH MOJTyYaeMyto HHPOPMALIUIO

[TpuBOANTE MpUMEPHI BKJIAJA POCCUMCKHUX M 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAyKHU, OOBSICHEHHE IIPOLIECCOB OKPYKAIOLIEro MHpa, B

Pa3BUTHEC TEXHUKHU U TEXHOIOTHI

10.17

10.18

Hcnonp30BaTh TeopeTHUECKHE 3HAHUS MO (pU3MKE B MOBCEIHEBHOM KU3HU
st obecriedeHusi 0€30MacCHOCTH MpU  OOpalleHHuH ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBaMU, Ul COXpAaHEHUs 3[0POBbS U COOJIOICHUS

HOPM 5KOJIOTHYCECKOI'O IMTOBCACHHUS B Oprxcanmeﬁ cpene

PaGoraTe B rpyImie C BBINOJHEHHEM pa3IUYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy IPYMIbl, PAlMOHAIBHO PACHpPEeNiaTh 00sS3aHHOCTU
U IJIAHUPOBATh AESATENBHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, aJIeKBATHO
OIICHMBATh BKJIAJ KaXJIOTO U3 YYAaCTHUKOB TPYyNIbl B pelIeHUE

paccMaTpuBaeMoil IpoOIeMbl




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JleMOHCTpUpOBaTh HA PUMEPAX POJIb U MECTO (DU3UKH B OPMUPOBAHUHT
COBPEMEHHON Hay4yHOW KAapTUHBI MHUpa, B Pa3BUTUM COBPEMEHHOMU
TEXHUKA MW TEXHOJOIWH, B MPAKTUYECKON JEATEIbHOCTH JIFOAEH,

LEJIOCTHOCTD U €IMHCTBO (PU3MUECKON KapTUHBI MUPA

11.2

11.3

11.4

Y4YuTBIBaTh TPAHHIBI TMPUMEHEHUS H3YyYCHHBIX (U3UYECKHX MOJEINeH:
TOYEYHBINA DJIEKTPUYECKUM 3apsf, sSAEpHas MOJENb aTroMa, HYKJIOHHas

MOJCJIb aTOMHOTI'O sJpa IIpu pCIICHUU (1)I/ISI/I‘IeCKI/IX 3aJa4

Pacno3naBate ¢usnueckue sBiIeHHUsS (TPOIECCh) M OOBICHATH WX HAa
OCHOBE 3aKOHOB DJICKTPOJAMHAMUKU M KBaHTOBOH (DU3MKH: DJIEKTpHUYECKAsI
MIPOBOJIMMOCTH, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE ACHUCTBUS
TOKa, B3aUMOJCHCTBUE MAarHUTOB, OJJEKTPOMArHUTHAs  WMHIYKIWS,
JICMCTBUE MArHUTHOTO IOJISl HAa MTPOBOJIHUK C TOKOM U JBHKYIIHICS 3apsil,
ANEKTPOMArHUTHBIE KoseOaHus u BOJIHBI, PSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPAXKEHHE, MpPEIOMJICHHE, WHTEepQepeHIHs,
TupaKkus U MoJIspu3alys CBeTa, IUCIepCHsl CBeTa, (POTOIIEKTPUIECKUI
s ekt (poToaddexT), cBeToBOE NaBIEHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJAOpPOJAA,  €CTECTBEHHass M HCKYCCTBEHHas

PAaaOaKTUBHOCTD

OmnuceIBaTh U3y4eHHBIE CBOMCTBA BEIIECTBA (PJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKUE, DIEKTPUUYECKYIO TMPOBOJAMMOCTD PAa3IUYHBIX Cpeln) U
ANEKTPOMATrHUTHBIE  SIBICHHS  (IIPOIECCHI), HCHONB3Yysd (U3UYECKUE
BEJIMYMHBL:  BJIEKTPUYECKUM  3apsii, CUjla TOKa, JJIEKTPUUYECKOE
HanpspKEHUE, JJIEKTPUYECKOE COMPOTUBIECHHE, PA3HOCTh IMOTEHIMAJIOB,
OJIC, paboTta TOKa, MHAYKIMS MAarHUTHOTO TIOJsI, CHiia AMIepa, cuia
JlopeHua, WHAYKTUBHOCTb KATYLIKH, DJHEPIUS JJIEKTPUUYECKOTO U
MarHUTHOTO TIOJNieH, MEepPHOJl M dYacToTa KojebaHWi B KoieOaTelIbHOM
KOHTYpe, 3apsJ W Cuja TOKa B TIPOIECCE TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHui, (POKyCHOE pacCTOsSTHHE W ONTHYECKas
CWJIa JINH3BI; TIPU OMMCAHUM MPABWJIBHO TPAKTOBATh (DU3MUECKUN CMBICT
WCIIONIb3YEMBIX BEIUYHMH, WX OOO3HAYCHHs] W EJWHMIIBI; YKa3bIBaTh
(dhopmyIbl, CBS3BIBAIONIME AAaHHYIO (DU3MUECKYIO BEIMYHMHY C JIPYTHMHU

BCJIIMYMHaAMU

11.5

OnwuceIBaTh HN3YYCHHBIC KBAHTOBBIC SBJICHHA W IIPOLCCChI, HCIIOJb3Ys

(bl/ISI/ILIeCKI/Ie BCIIMYUHEBI: CKOPOCTb OJJICKTPOMArHUTHBIX BOJIH, OJIHWHA




BOJIHBI W 4YaCTOTa CBCTA, OSHCPIrud U HMIIYJIbC q)OTOHa, nepuong
nmojgypaciana, SHEPTrda CBA3W aTOMHLBIX SAJCP, IIPpU OIIMCAHUU IMPABUJIIBHO
TPaKTOBATb (bH3H‘I€CKHﬁ CMBICJI HCIIOJIB3YyECMBIX BCJIIMYUH, Hux
0003HaYeHNs U CAWHHUIIBI, YKA3bIBaTh (bOpMan)I, CBA3BIBAIOIIUE JaHHYIO
(bl/IBI/IquKYIO BCIIMYNHY C APYIMMH BCIIMYMHAMMU, BBIYUCIIATL 3HAYCHUC

(U3UYECKON BEITMUNHBI

11.6

11.7

11.8

11.9

11.10

11.11

AnanusupoBaTh  (U3MYECKHE TPOLECCHl W SIBICHHS, HCIIOJIB3YS
¢usznyeckue  3aKOHBI M NOpUHOMNBL  3akoH  Oma,  3aKOHBI
IIOCJIEZI0BATEIBHOTO U NAapajuIeIbHOTO COCIUHEHUS IPOBOJHUKOB, 3aKOH
Jbxkoynas — JleHna, 3aKkOH 2JEKTPOMAarHUTHOM MHAYKLUWH, 3aKOH
MPSIMOJIMHENHOTO PAaclpOCTPAaHEHUSI CBETA, 3aKOHBl OTPAKEHMS CBETA,
3aKOHBI TPEIIOMJICHHSI CBETa, ypaBHEHHE DiHIITeHa it dorodddekra,
3aKOH COXPaHEHUs DJHEPrHM, 3aKOH COXPaHEHUS HMIIYJIbCa, 3aKOH
COXpaHEHUsl JJIEKTPUYECKOro 3apsfa, 3aKOH COXPAHEHUs MacCOBOIO
yucia, nocrynarel bopa, 3aKOH paguoOaKTHMBHOIO paclajna; IpU 3TOM
pa3ianyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BBIPQKEHHE U YCIOBHS (TPaHUIIbl, 00J1aCTH) IPUMEHHUMOCTU

OHpe,[[eJ'IHTB HaIllpaBJICHUC BCKTOpPAa HWHAYKIUKW MATrHUTHOI'O  IIOJIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

CTpOI/ITL U OIIHMChIBATb I/I306pa)KeHI/Ie, CO31aBacMoO€ IINIOCKHUM 3CPKAJIOM,

TOHKOM JIMH30U

BBINIONMHATE AKCHEPUMEHTHI M0 HMCCIENOBAHUIO (DM3MUECKUX SIBICHUU U
MIPOLIECCOB C HCIIOJIB30BAHUEM MPSAMBIX M KOCBEHHBIX W3MEPEHMI; NpH
sToM GOpMyIUpOBaTh MpodiieMy (3amady) W THIOTE3y Y4eOHOro
IKCIIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyaA0BaHUS,

MPOBOAUTD OIIBIT U (I)OpMyanOBaTB BBIBObI

OCYH_[CCTBJ'ISITL NpsAMbIC U KOCBCHHBIC H3MCPCHUSA (bI/ISI/I‘-ICCKI/IX BCIIMYHH,
IIpru 3TOM BBI6I/IpaTL ONTUMAIIBHBIN CIIOCOO HU3MCPCHUSA U HUCIIOJIb30BATH

M3BECTHBIE METO/IbI OLIEHKHU NOTPEITHOCTEW N3MEPEHHI

UccnenoBath 3aBUCUMOCTH (DU3MYECKUX BEIUMYUH C HCIOJIB30BAaHUEM
MPSIMBIX U3MEPEHUI; TP 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBUCUMOCTA (PU3NYECKHX BEIUYMH B BHJIE

Ta6J'II/II_I u Fpa(l)I/IKOB, ACJIaTh BBIBOJELI IO PE3YJIbTATaM HCCICIOBAHUSA

11.12

CobmiomaTe  mpaBuia  0O€30MacHOTO  TpyjAa MHpH  MPOBEACHUHU
UCCIEIOBAaHUH B paMKax y4eOHOTO  JKCIEpPHUMEHTa, Yy4eOHO-
MCCIIEIOBATEIILCKOM M TPOEKTHOH MAEATENbHOCTH C HCIIOJIB30BAaHHEM

W3MEPUTEIbHBIX YCTPONCTB M JTaOOPaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacu€THbIe 3aauM C SBHO 3aJaHHOW (PU3UUYECKOW MOJENbIO,




11.14

11.15

11.16

WCTOJB3Ys (PU3MUECKUE 3aKOHBI M PUHIIKITBI; HA OCHOBE aHATIN3a yCIOBUS
3a/1a4¥ BRIOUPATh (PU3UIECKYIO MOJIEIb, BBIACIATh (PU3MUECKHE BETUINHBI
u GopMyIbl, HEOOXonUMble Uisi €€ pelleHusi, MPOBOAUTH PACUETHI U

OIICHUBATh P€aIbHOCTD INOJTYYCHHOI'O 3HAYCHUA (bHBH‘*ICCKOfI BCIIMYMHBI

Pemars KauyeCTBEHHbIC 3aJ1auu: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUNBYIO LEMOYKY PACCYXIECHUH C OMOpPOH Ha H3Y4YCHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILI€CKI/IG SABJICHUSA

Ucnonws3oBarh  mnpu  pemieHMd  ydyeOHBIX  3a/lad  COBPEMEHHBIC
WHOOPMALIMOHHBIE  TEXHOJIOTMM JUIS  TOWCKA, CTPYKTYPHUPOBAHUS,
UHTEpIpETalli U TPEICTaBICHUS Y4eOHOM U HAyYHO-TIOMYJISPHON
nH(OpMAaLIUY, TOJYYEHHOH U3 Ppa3IUYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHIO

OOBSCHATh MPHUHIMIIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3iuvarh YCJIOBHA HX O€30MacHOTO WCIOIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

11.18

[IpuBoaMTH TPUMEPHI BKJIAaJa POCCHMCKUX H 3apyOeXKHBIX YUYEHBIX-
(GU3MKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPY>KAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonb30BaTh TeOpeTUYECKHE 3HAHUA 10 (PU3MKE B MOBCEIHEBHON KU3HU
Ui o0ecriedeHuss O€30MacHOCTM MpU  OOpallleHuu ¢ npubopamu U
TEXHUYECKUMHU yCTPOMCTBAMH, JJII COXPAHEHMsI 3J0POBbsl U COOJIIO/IEHUS

HOPM PKOJIOTMYECKOTO MOBEJCHUS B OKpPY Katollel cpere

11.19

PaGorare B rpynme C BBIIOJIHEHHWEM pAa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy TPYIIIbI, pAallMOHAIILHO paclpeeNiaTh 00s3aHHOCTH U
IJIAHUPOBATh [JEATENBHOCTh B HECTAHIAPTHBIX CHUTyalUsX, aJcKBaTHO
OLICHMBATh BKJIAJ KaXJIOr0 W3 YYAaCTHUKOB TPYIIBl B pPEIICHUE

paccmaTpruBaeMoit mpoOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon
pa3jiena

Koxa npoBepsiemoro

3JIEMCEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

1.1

1.2

®usuka — Hayka o npupone. Hayuneie meronasl
MIO3HAHUS OKPY>KaroIIero Mupa. Pounb
JKCIIEPUMEHTA M TEOPUM B IpOLECCE IMMO3HAHUSA

MPUPOABI. DKCIIEPUMEHT B (PU3HKE

MogenupoBanue  (pu3MYECKMX  SABICHUH U
npoueccoB. Hayunble rumnoressl. ®dusnueckue
3aKOHBI M TEOpPUM. ['paHMIBI NPUMEHUMOCTU
¢u3nYecKkux 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.
Pone u wmecro ¢usuku B (HOpMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MuUpa, B

HpaKTquCKOﬁ JEATEIbHOCTH JII0AEH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexaanudeckoe JBHIKCHUC. OTHOCUTENHHOCTD
MCXaHUYCCKOI0 JOBUIKCHHUA. Cucrema otcuéra.

Tpaexropus

[lepemenienue, cKopocTh (CpemHssi CKOpPOCTh,
MI'HOBEHHasI CKOPOCTb) u YCKOpEHHUe
MaTepUaJbHOM TOYKH, WX TNPOEKLUHUH Ha OCHU
cucteMbl KoopanHat. Cll0KeHHE TIEpEMEIICHUN U

CJIOKEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHEMHOE JIBHKEHUE. I'paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH U IEPEMEILECHHUS] MATEPUAIBHON TOYKH OT

BpEMEHU

CBobOoaHOe mazieHne. Y CKopeHrne CBOOOIHOTO

nmajgeHust

Kpuonuneiinoe JIBIDKEHUE. PaBHOMEpHOE




2.2

JBIKEHUE MaTEPUAIbHONW TOYKH 0 OKPY>KHOCTH.
VYrioBas CKOpOCTb, JIMHEHHAas cKopocTh. Ilepuon

u yacrora. LleHTpocTpeMuTenbHOe yCKOpeHHe

22.1

TexHu4eckue yCTporuCTBa: CIUAOMETP, JABUKEHUE

CHapsAO0B, LHCIIHBIC U pEMEHHBIC IICPEaAaAYN

[IpakTrueckue paboThl. MI3MepeHne MrHOBEHHOU
ckopocT. McciienoBaHue COOTHOLIEHHUS MEXAY
My TSIMH, MPONICHHBIMU TEJI0M 3a
MIOCJIEZIOBATEIbHBIE paBHbIC MIPOMEXYTKHU
BPEMEHH TpPU PABHOYCKOPEHHOM JBHXKEHUU C
HAYaJIbHOW CKOPOCTBIO, paBHOW HYJIIO. M3yueHue
NBUKCHHMSI IIapUKa B  BSI3KOM  KUAKOCTH.
N3yuenue  nBwKeHUs ~— Tena,  OPOILIEHHOTO

TOPU30HTAIIBHO
JUHAMUKA
[IpuHnun otHocurensHOCTH ['amunes. Ilepsiid

3aKOH HrrotoHna. I/IHepI_II/IaJ'ILHBIe CHUCTCMBI

oTcuéra

222

Macca tena. Cuia. [IpuHnun cynepno3unuu cui

223

22.4

Bropoit 3akoH HproTOHa 11 MaTepHaIbHOU
TOUYKH B MHepuuanbHoi cucreme orcuéta (MCO).
Tpernit 3akoH HproOTOHa a1 MarepuanbHBIX

TOYCK

3akoH BCCMUPHOT'O TATOTCHUA. Cuna TSKECTH.

IlepBas kocMuyeckasi CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpennsa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIb)KEHUST M cuja  TPeHUS  IOKOS.
Koadduuuent tperns. Cuna conpoTUBIEHUS PU

JABMXXCHUU TEJIa B X KUJIKOCTH HUJIN ra3e

227

HOCTyrIaTeJ'IBHOC U BpallaTC€JIbHOC IBHXCHUC

abCoIOTHO TBEPOTO Tena

2.2.8

MoMEHT CHJIBI OTHOCHTEIHLHO OCH BpaIlicHUs.

[lnevo cunbl. YcnoBus paBHOBECHUS] TBEPAOTO




teaa 8 UCO
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2.2.10

Texauueckue YCTPOKCTBA: MOAIIUITHUKY,

ABWXXCHUC NCKYCCTBCHHBIX CITYTHHKOB

[Ipaktuueckue paboTel. W3yueHue ABMKEHUS
OpycKa 1o HaKJIOHHOM IJIOCKOCTH O] JCHCTBUEM
HECKOJIbKUX cuil. VccnenoBanue 3aBUCUMOCTU
cul YIOPYTOCTH, BO3HHKAIOIIIHUX B
nedopMupyeMoii py>KuHE U PE3UHOBOM 00paslie,
oT BenWuyuHBl UX Aedopmaruu. MccinenoBanue
yCIIOBUI paBHOBECHS TBEPAOIO Telld, UMEIOIIEro

OCh BpAILICHUS

23

3AKOHBI COXPAHEHNM A B MEXAHUKE

NMmnynec  mMaTepualbHOM  TOYKH,  CHCTEMBI

23.1 MarepualbHbIX To4eK. Mmmynec cuinbl U
U3MEHEHHE UMITYJIbCa Tella
539 3akoH  coxpaHeHusa ummnyiasca B HCO.
o PeakTuBHOE NBUKEHNE
233 Pa6ora cunbl
234 MOIITHOCTE CHJIBI
935 Kunernueckass sHeprus MaTrepuaibHOM TOYKH.
o TeopeMa 0 KUHETUYECKOU DHEPTUU
[ToTrenunanpHas JHEprusl. [ToTenunanbHas
036 SHEpPrusi ynpyro JaedOpMHUPOBAHHON MPYKUHBI.
o [lorenunanpHas SHEprus Tena BOJIN3U
MOBEPXHOCTH 3E€MJIU
[loTeHumManpHple M HENOTEHLUMAIBHBIE  CHJIBL.
537 Csi3p  paboOThl  HENOTEHUHUAIbHBIX CHII  C
o U3MEHEHUEM MEXAHMUYECKON DSHEPIUU CUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHNYECKON YHEPTUH
2.3.8 VYpyrue v Heynpyrue CTOJIKHOBEHUS
39 TexHuueckue yCTpOWCTBA: JBH)KEHUE Daker,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
53.10 [Ipaktuyeckne  paborel.  M3yueHue  CBsI3U

CKOpOCTEH  Tel TpH  HEympyroM  ynaape.




HccnenoBanme  cBsi3u  pabOTBI  CHJIBI €

H3MEHECHHEM MEeXaHMYeCKOM OHEpPIruu T€jia

3 MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHoOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUHU. bpOyHOBCKOE IBHIKEHUE.
Judbdysus. Xapakrtep JIBIDKCHUSI u

B3aI/IMO[[€I>'ICTBPI5I HacCTull BEIICCTBa

Mopenu cTpoeHus ras3os, )KMIKOCTEW U TBEPIBIX
TeJl U 00OBSCHEHHE CBOMCTB BELIECTBA Ha OCHOBE

ITUX MOJeNeH

Macca MOJICKYJI. KommuectBo BCIICCTBA.

[TocTostnuass ABoraapo

3.1

TermoBoe paBHOBecue. Temmeparypa u €€

n3Mepenue. [llkana remneparyp Llenscus

Monens naeansHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH HJI€aTbHOTIO
rasa

AbGconoTHas TemmepaTypa Kak Mepa cpenHei
KMHETUYECKOM DSHEpPruM TEIJIOBOTO JIBH)KEHUS
yactul] ra3a. [llkana remneparyp KenbBruna

VYpaBuenne Knanelipona — MenneneeBa. 3akoH

JanpToHa

3.1.10

l'azoBbie 3akoHbl. M3omporecchl B HaeaibHOM
ra3€¢ C IIOCTOAHHBIM KOJIMYECTBOM BCIIIECCTBA:
M30TepMa, U30X0pa, n30oapa

TexHudyeckue ycTpoiucTBa: TEPMOMETP, OapoMeTp
[Ipaktuueckne paboTel. M3mepeHue wmacchl
BO37yXa B KJacCHOM KomHare. lccrnemoBaHne
3aBUCUMOCTH MCXKAY IapaMCcTpaMu COCTOAHHUA

pa3pex)eHHOTO ra3a

OCHOBbI TEPMOJIMHAMMKNA

32
3.2.1

TepMoguHamuyeckass  cucTteMa.  BHYyTpeHHsA

SHEpPrus  TEPMOJMHAMHUYECKOM  CHUCTEMBI U




33

CcocoObl €€ U3MEHEHUS

322

3.23

KomnyectBo Temnotel u paborta. BHyTpenHss

OHEPIUsa OAHOATOMHOI'O UACAJIBHOI'O ra3a

Bugel  temonepenaud:  TEIUIONPOBOAHOCTb,
KOHBEKLIHs, H3JIydeHue. Temno€éMKOCTh Tea.
VnaenbHas TemnoéMKocTh  BemiectBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPCaauc

3.24

3.2.5

IlepBbii 3akoH TepMoauHamMuku. IIpumenenue
IIEPBOTO 3aKOHa TEPMOJUHAMUKU K
usonpoueccaMm. ['paduyeckas HHTEpHIpeTaLUs

paboTHI Ta3a

TernoBele  MammHbl.  [IpuHIMIB — ACHCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3zoBaHusi s>HEpruM B
TEIUIOBBIX MamwuHax. Ko3adduiment mone3Horo
nevicteus (manee — KIIJ) TermioBodt MamivHbI.
Hwukn Kapno u ero KITJ{

3.2.6

BTtopoii 3akon tepmoanHamuku. HeobpatumocTs
MpOLECCOB B mpupone. TenaoBble IBUTATEINH.

DKojoru4eckue npoOaeMbl TEMIO3HEPTETUKH

3.2.7

Texauueckue YCTPOMCTBA: JBUTaTEIIb
BHYTPEHHEI'O CrOpaHus, OBITOBOI XOJIOAWIBHUK,

KOHAUIMOHED

3.2.8

[Ipaktuueckue paboThl. M3mepenue yneabHOU

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpazoBanue u koHjaeHcanus. Mcnapenue u

3.3.1 KUTIEHWEe. YJelbHas TeImyioTa MapooOpa3oBaHMUsL.
3aBUCHUMOCTb TEMIIEPATYPBI KUIIEHUS OT JaBJICHUS
3132 AOcomioTHasT UM OTHOCUTENbHas  BJIAXXHOCTh
o BO3ayxa. HacsleHHsbIl nap
Teépnoe Temo. Kpucrammmueckue u amMopQHble
333 Tena.  AHM30TPONUS  CBOWMCTB  KPHCTAJJIOB.
XKunkue kpucramisl. CoBpeMeHHbIE MaTEPUAIbI
334 [InaBneHnne w©  Kpucramuzauusa. Y JelbHas




TertoTa miasieHus. CyOmumanus

335

YpaBHEHHE TEIJIIOBOTO OamaHca

3.3.6

3.3.7

TexHudeckue  yCTpOMCTBA:  TMTPOMETP U
IICUXPOMETP, KaJIOpUMET, TEXHOJIOTMH
IIOJIy4YEHUsI COBPEMEHHBIX MAaTepHUalioB, B TOM

YHUCJIC HAHOMATEPHUAJIO0B, U HAHOTCXHOJIOTHHU

[Ipaktuueckue paboThl. M3mepeHue BIIaKHOCTU

BO3yXa

SJIEKTPOAMMHAMUKA

4.1

4.1.1

OJIEKTPOCTATHUKA

OnekTpuzauusl Ten. OIEeKTpUuecKuil 3apsa. Jlea

BUAA SJICKTPUYCCKUX 3apsa 0B

4.1.2

[IpoBOIHMKY, AUDIIEKTPUKHU U MOJIYIIPOBOJHUKH

4.1.3

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

4.14

B3aumoneiictBue 3apsnoB. 3akon Kynona

DnexTpuyeckoe moJie. Hanpsxéanocts
3NEeKTpUYecKoro noiis. IIpuHnun cynepno3unuu.

JInaun HaprI)KéHHOCTI/I QJICKTPHUYICCKOTO T10JIA

PabGora CUJll QJICKTPOCTATUICCKOT'O I1OJIA.

Tlorenuuan. Pa3HoCTh OTEHIINATIOB

HpOBO}IHI/IKI/I U OUBJICKTPUKK B IOCTOSHHOM
QJICKTPUICCKOM IT0JIC. I[I/IBJICKTpI/I‘IeCKaH

MMPOHUIIACMOCThb

DIIEKTPOEMKOCT. Konpencarop.
DNeKTpOEMKOCTh  IUIOCKOTO  KOHJEHcaTopa.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

Texauueckue YCTPOWCTBA: AIEKTPOCKOI,
NEKTPOMETP,  DJIEKTpOCTaTHYECKas  3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOpPOB, KOHJAEHCATOD,

KCEPOKC, CTPYWHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHL. Nsmepenne

3JIEKTPOEMKOCTH KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1

Ycaopus CyHICCTBOBAaHUA IIOCTOSAHHOI'O




422

423

QJICKTPpHUYCCKOI'0 TOKa. Ucrounukn Toka. Cwuiia

ToKa. [TocTOSTHHBIA TOK
Hanpsioxenue. 3akon OMa 1151 ydacTka 1enu

BHCKTpI/I‘IeCKOG COIIPOTUBJICHUC. Y,Z[CJ'IBHOG

COITPOTUBJICHHUEC BCUICCTBA

424

4.2.5

[locnenoBarenbHOe, NapaieNbHOE, CMELIAHHOE
COeIMHEHHE MMPOBOTHUKOB
Pabora snexrpuyeckoro toka. 3akoH JDxoyms —

Jlenna

4.2.6

4.2.7

MOIIHOCTb 3JEKTPUYECKOrO TOKa

anekTpoaBkymas cuna (mamee — OJIC) wu
BHYTPCHHEE CONPOTHBIICHUE HWCTOYHUKA TOKA.
3akon  Oma ia  TONHOW  (3aMKHYTOH)

anekTpuyeckoi nenu. Koporkoe 3ambikaHue

4.2.8

DNeKTpOHHAsE TPOBOIUMOCTh TBEPIBIX METAIIOB.
3aBUCUMOCTh  CONPOTHBIICHUS  METAJJIOB  OT

temMriepaTypbl. CBEpXIIPOBOIUMOCTH

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

[TonynpoBonnuku. CoOCTBEHHass M TNpUMECHas
MIPOBOAMMOCTh MOJIYIPOBOJHUKOB. CBOICTBA p-n

nepexoza. IloaynpoBoHUKOBBIE TPUOOPEI

DIEKTPUYECKUI TOK B JIEKTPOIUTAX.

aﬂeKTpOHI/ITI/I‘{eCKaﬂ JUCConuanus. 3HeKTp0J’IH3

OnexTpuueckuidi TOK B razax. CaMoCTOSATENbHbIN
1 HECAMOCTOSITENBHBIN pa3psia. PaznmnuHble TUIBI

CaMOCTOATCIIBHOI'O pa3psaa. Mounuus. I1na3zma

TexHnueckue yCTpOHCTBA: amIepMerp,
BOJIbTMETD, peocrar, HCTOYHUKHU TOKa,
JNEKTpOHArpeBaTENbHbIE npudopHI,
JIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
COINIPOTUBIIEHUS, BaKyyMHBIH O], TEPMHCTOPHI
u (OTOPE3UCTOPHI, IMOJYNPOBOJAHUKOBBIN AUOM,

rajJlJbBaHUKa




4.2.14

11 KIIACC

Kox
pas3jiena

KoanposepsieMmoro 3jiemMeHnTa

[Ipaktuyeckue paboTel. M3yuyeHHne CMeEmaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOUYHMKA TOKA U €ro
BHYTpeHHero  comnpotuBieHus.  HabGmronenue

QJICKTPOJIM3a

IIpoBepsieMble 31eMEHTHI COMePKAHUS

4

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIOWA

43.1

432

433
4.3

434

4.3.5

IlocTrostHHblE  MarHuThbl. B3auMojencTBue

IIOCTOSAHHBIX MArHuTOB

MarautHoe  mosie.  Bektop — MarHuTHOM
naaykuuu. [lpunmun cynepnozunuu. Jluaun
MarHuTHOM  uwHAykuuu. Kaptuna nuHuii
MAarHUTHOM WHAYKIUU TOJISI MOCTOSIHHBIX

MarauToOB

MarauTHOe T1OJ€ TMPOBOJHHKA C TOKOM.
Kapruna nuHui 1OAS JAJIMHHOTO MPSMOIO
MPOBOJHUKA M  3aMKHYTOIO  KOJIBLIEBOTO
MPOBOJIHMKA, KAaTYIIKH C TOKOM. OmbIT
Opcrena. B3anmonaeicTBhe MPOBOJHHUKOB C
TOKOM

Cuiia Amriepa, €€ MOlyJib M HallpaBlIEHUE
Cuna Jlopenma, e€ MOAyJdb U HampaBlICHHE.
JBmxenue 3apsKEHHOU YJaCTHUIIBI B
OJIHOPOJIHOM MarHuTHOM moje. PaGoTa cuisl

Jlopenua

4.3.6

SIBrieHME NEKTPOMAarHUTHOW UHAYKIIUH

4.3.7

IToTok BekTOpa MAarHUTHOM MHIYKIIUU

4.3.8

OJC uHaykiuu. 3aKOH 3JIEKTPOMATrHUTHOU

naaykuuu dapanes

439

BuxpeBoe  snekrpuueckoe mone.  OJIC




5.1

WHAYKIUH B IIPOBOAHUKE, ABMIXKYIICMCH

IIOoCTyNnaTeJibHO B OJHOPOAHOM MAarHuTHOM

rnoJjue
4.3.10 [IpaBuso Jlena
NupykTuBHOCTE. fIBIEHHME CAMOMHIYKLIHH.
4.3.11 OJ1C caMOMHAYKIIMU
43.12 DHeprusi MarHUTHOTO TOJIsl KATYLIKH C TOKOM
4.3.13 DNIEKTPOMAarHUTHOE TI0JIe
TexHuueckue YCTpOKCTBA: [IOCTOSIHHBIC
MarHuThl, JIEKTPOMArHUTBI, SJICKTPOABUTATEb,
43.14 YCKOPHUTEIH 3JIEMEHTapHBIX YaCTHII,
WHAYKLIMOHHAS [1€Yb
IIpakTuueckue paboTHI. N3yuenue
MarHuTHOTO TOJs  KaTYIIKH C  TOKOM.
43.15 HccnenoBanue eV CTBUS IIOCTOSIHHOT'O

MarHuTra Ha pamKy c TokoM. MccrnemoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKOUN

KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarensuas cucreMa. CB00OOIHEIE
konebanusi.  ['apMoHuyeckue  KoyieOaHUA.
Ilepuon, wactora, ammumtyaa u  (dasa

KoJe0aHuit

IIpyxvHHBIM  MasTHUK. MaTemMaTuyeckuu

MasATHHK

VYpaBHEHHE  TapMOHWYECKMX  KOJIEOaHMIA.
Kunematnueckoe M TUHAMHUYECKOE OIMUCAHUE

K0J1€0aTeILHOTO IBUKEHUS

[IpeBpamenue SHEPruM TMPU TaAPMOHHUYECKUX
konebanuax. CBs3b aMIUIUTYIbl KoJeOaHMit
UCXOJHON  BEMMYMHBI C  aMIUIUTYIZaMHU

Kosie0aHu € CKOPOCTH M YCKOPEHHS

KonebarenbHblii KOHTYP. CBobonHbIe

OJICKTPOMArdHuTHBIC KoJicOaHHs B nacaJibHOM




Koe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXIy
MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMU

konebanusamu. @opmyna Tomcona

3akoH COXpPAaHCHUA OHECPruu B HACAIBHOM

>1.6 Kosie0aTeIbHOM KOHTYpe
BbiHyX/ieHHBIE MeXaHHYecKHe KoJeOaHus.
. Pesonanc. Pesonancnas KpHuBasl.
> BeinyxeHHBIE JJIEKTPOMAarHUTHBIE
KoJe0aHusl.
. [IepemenHsbIi TOK. CunycouanbHbIN
518 IIEPEMEHHBIN TOK.
MOIHOCTh NIEPEMEHHOTO TOKA. AMIUIUTYTHOE
5.1.9 U JCUCTBYIOIIEE 3HAYEHHUE CHJIBI TOKA U
HaIpsHKEHUs
Tpancdopmarop. IIpousBoacTBo, nepenaya u
notpeOieHne JIEKTPUYECKOU JHEPIHH.
DKOJIOTUYECKHE PHUCKH MpU TMPOU3BOJCTBE
>-110 JIEKTPUYECKON JHEPTUH. KynsTypa
HCIIOJIb30BAHMS 3JIEKTPOIHEPTUU B
IIOBCETHEBHOMU KU3HU
TexHuueckue  ycTpoiicTBa:  ceiicMorpad,
5.1.11 BIIEKTPUYECKHI 3BOHOK, JINHUU
JJIeKTpoIepesay
[IpaxkTrueckue paboThI. HccnenosBanue
3aBUCHMOCTH TI€pHOJia MaJbIX KoJieOaHMi
s11o rpy3a Ha HUTU OT JJMHBI HUTU U MAaccel rpysa.

HCCJ’IG}IOB&HI/IG MNEPEMEHHOTO TOKa B LCIIU U3
IOCICI0BATCIBHO COE€TMHEHHBIX

KOHJIEHCATOPa, KaTyIIKH U Pe3ucTopa

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI

Mexanuueckue BOJIHBI, YyCJ10BUA
pacnpocTpaHeHHUSI. [Tepuon. CxopocThb
5.2 5.2.1
pactpocTpaHeHus u JUINHA BOJIHEL.
[Tonepeunpie U IPOIOJIBHBIC BOJTHBI
5.2.2 HTephepeHus U Iudpakius MEXaHHUUECKHX




BOJIH

523

524

3Byk. CkopocTh 3Byka. I'poMKoOCTh 3ByKa.

Bricota Tona. TemOp 3Byka

DNeKTpOMarHuTHHIE BOJIHBI. YcnoBus
W3ITy4YEHUS AJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuentanus BektopoB E, B u v B

3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe

5.25

5.2.6

CaoiicTBa AIIEKTPOMArHUTHBIX BOJIH:
OTpaKeHWe, TMpEJOMJICHHE, IOJSpU3AINs,
mudpakuusi,  uHTepdepeHiusa.  CKOpOCTb
AJIEKTPOMAarHUTHBIX BOJIH

[Ixana AIIEKTPOMArHUTHBIX BOJTH.

HpI/IMeHeHI/Ie QJICKTPOMArouTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pagruoCBiA3 W TCICBHUICHMA.
Pa,Z[I/IOJ'IOKaI_[I/IH . BJICKTpOMaFHI/ITHOC

3arpsI3HEHUE OKPYKAIOIIEH CpeIbl

528

TexHu4eckue  yCTpPOWCTBA:  MY3BIKAJIBHBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBasi IHATHOCTUKA
B TEXHUKE u MEJUILIHE, panap,
paguonpUEMHHUK, TEJIEBU30D, AHTEHHA,

tenedon, CBU-neus

53

OIITUKA

5.3.1

532

533

[IpsAMonnHETHOE pacnpoCTpaHEHUE CBETa B
OJIHOPOJHOM cpene. JIyy cBeTa
OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUs CBETA.

[Noctpoenne n300paskeH i B IIIOCKOM 3epKajie

HpeJ'IOMJ'ICHI/IC cBeTa. 3aKOHBI TIPCJIOMJICHUS CBCTA.

AOGCOTIOTHBIN MMOKa3aTeb MPEIOMICHUS

534

ITorHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIN

YTOJI IIOJIHOTO BHYTPEHHETO OTPaKCHUS

535

Hucnepcust cBera. CIOXHBIM cocTaB Oenoro

ceeta. LlBet

53.6

CoOwuparonue ¥ PacCEUBAIONIUC  JTMH3BI.




Tonkass suH3a. DOKycHOE pacCTOSIHUE H
ONTHYECKasl CUiia TOHKOM JnH3bI. [locTpoeHue
M300paskeHUi B coOMparomux u
pacceuBaromux JH3aX. Dopmyna TOHKOI

JIMH3BI. Y BEIMUEHHE, JaBacMOe JTUH30MU

5.3.7

5.3.8

539

IIpenensl NPUMEHUMOCTH TI€OMETPUYECKOU

OIITHKH

Hutepdepennus CBeTa. Korepentnsie
UCTOYHUKHU. YcnoBus HAOJTI0ICHUST
MaKCHMYyMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTUHE OT  JBYX

CI/IH(1)3.3HBIX KOI'¢pCHTHBIX HCTOYHHUKOB

Hudpakuus ceera. J(udpakimonnas pemeTka.
VYcnoBue HaOIOACHUS TJIABHBIX MaKCUMYMOB
IpHU MaJEHUH MOHOXPOMATHYECKOIO CBETA Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

5.3.11

Honﬂpnsamm CBCTa

TexHnyeckue  yCTpoOHCTBa:  O4YKHM, JIyMa,
¢doToanmapar, MNPOEKUUOHHBI  ammapar,
MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsl OITHKA,

T pakMOHHAs PEIIETKA, MOISIPOUA

5.3.12

[IpakTnueckue paboTHI. N3mepenune
nokasarenss npenomsieHus.  Mccnenosanune
CBOMCTB n300paxeHuit B JIMH3AX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuipl  OPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynmatel TEOPUH
OTHOCHUTEIIBHOCTH: WHBAapUAHTHOCTb MOZYJIS
CKOPOCTH CBeTa B BaKkyyMe, IPUHIUII

OTHOCHUTEJILHOCTHA DUHINTENHA

6.2

OTHOCHUTENHLHOCTD OOIHOBPEMCHHOCTH.

3aMCIIHCHI/IC BPEMCHU U COKpAIICHUC NJIMHBL

6.3

DHeprus U UMIYJILC CBOOOIHOM YaCTHIIBI




CBsi3b Macchl C DHEprued U HUMIYJIbCOM
6.4 CBOOOAHOM  dYacTULBl.  DHEprusi  MOKOA

CcBOOOIHOI 4aCTHULIBI

KBAHTOBAA ®U3UKA

7.1

7.2

3JIEMEHTBI KBAHTOBO! OITTUKU

®otonbl. Popmyisia IlnaHka cBs3M SHEpPruu
7.1.1 ¢oToHa C ero 4yacTOTOW. DHEPrusi U UMILYJIbC

¢dboToHa

OtkpeiTie u wucciaenoBanue (Gorodrpdekra.

7.1.2 OMBITEI AT. CroxeTosa. 3aKOHBI

dotorddekra

VYpaBHenue OiinmteitHa g doTtodrddexTa.

«KpacHas rpanuna» porosddexra

7.14 Jasnenue ceera. OnbiTel [1.H. JIeOeneBa

7.1.5 XUMHAYECKOE JIEHCTBUE CBETA

Texnuueckue  ycrpoicTBa:  (HOTOIIEMEHT,

7.1.6
(doTonaTuuK, coaHEeyHast 6arapesi, CBETOANO

CTPOEHUE ATOMA
Mogens aroma Tomcona. OnbiTel Pesepdopna

7.2.1 10 UCCJIEIOBAHUIO CTPOEHUS aToMa.

[Inanerapnas monens aroma

IToctynarer bopa. M3nyyenue u noriomeHue

(OTOHOB Tpu Tepexoje aromMa € OJHOIO
7.2.2

YPOBHSI SHEPIHM Ha Jpyroil. Buasl cnekTpos.

CrexTp ypoBHEHN 3HEpruu aToma BoJ10po/ia

BonHoBrele cBoiicTBa vyacTull. BoaHBI e
7.2.3 bpoiina. KopnyckyasipHO-BOJTHOBOM JTyan3M.

Judpaxius 3JeKTPOHOB Ha KpUCTaslax

CHoHTaHHOE M BBIHY)XJICHHOE H3ITy4YEHHUE.
7.2.4
YCeTpoiCTBO M MPUHITUTT PAOOTHI J1azepa

TexHuyeckue yCTpOMCTBA:  CIEKTPaJbHbBIN
7.2.5 aHanu3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6 [IpakTnueckue paboTHL. Hab6monenue




JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

Metoapl  HaOMIONEHUS M PETUCTPALUH
7.3.1
3JIEMEHTAPHBIX YaCTHUIL

OTtkpsiTHE PaZOaKTUBHOCTH. OnbIThI
Pesepdopma mo  ompenmeneHuro  cocraBa
7.3.2 pannoakTUBHOTO u3iryueHusi. CBoiCTBa ajbda-,
Oera-, raMMa-u3Iy4eHHs. Bnusinue

PaarOaKTUBHOCTHU Ha JKUBBIC OPIraHU3MbI

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykioHHas
7.3.3 Mozeinb siapa [eiizenoepra — UBanenko. 3apsin

siapa. MaccoBoe uucio sipa. M3oromsl

Anbda-pacna. DNEKTPOHHBIH "
7.3.4 MO3UTPOHHBIHN OeTa-pacma. T"amma-

n3JlydyeHue. 3aKoH paJuoaKTUBHOIO pacnaja

DHeprus CBS3U HYKJIOHOB B fjpe. fnepHble
7.3.5
cuiel. Jleekt Macchl aapa

7.3.6 S nepubie peakuuu. JleneHue U CUHTES Aep

Snepubiii peaxrop. TepMosiepHBI CHUHTES.

[IpoGnemMbl W MEpPCHEKTUBBI  SAEPHOU
7.3.7

JHEPIEeTHUKHU. DKOJIOTHYECKHE aCIeKThI

SIIEPHOMN YHEPTEeTUKH

DneMeHTapHbIe YaCcTHIIBI. OTKpbITHE
7.3.8 [IO3UTPOHA. dyHIaMEHTaIbHbBIE

B3aUMOJICUCTBUA

TexHHuecKkue yCTpoWCTBa: JT03UMETpP, KaMmepa
7.3.9
Bunbcona, sinepHbIil peakTop, aToMHas 6omba

[IpakTuueckue padotsl. McciaenoBanue TpekoB
7.3.10
gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro Heba. Co3Be3mus, SpKue
8.1
3BE3/1bI, JIAHETHI, UX BUIUMOC JIBIIKCHUE

ConHeuHast cucremMa. IlmaHeTsl  3eMHOU
8.2

TpYHIIBI. IInafeTeI-TUTaHTEl U UX CITYTHUKU,




8.3

KapJIMKOBbIE IIJIAHETBI. Mansle  Tena

COJIHEUHOU CUCTEMEI

Comnne, hotocdepa u armochepa. ComHeuHas

AKTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE311bl, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb,  PAagMyC, TeMmIeparypa, HUX
B3aUMOCBs3b.  JlmarpamMma  «CHEKTpaJIbHBINA
KJIacC — CBETHUMOCTbY». 3BE3Ibl  IJIABHOU
HIOCJIEIOBATENBHOCTHA. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» JUIS 3BE3]1 IJIaBHOM

TOCIICA0BAaTCIIbBHOCTHU

8.6

###Par###BuyTpennee CTpOCHUE 3BE3.
COBpeMeHHI)Ie IpeaACTaBJICHUSA (0]
MIPOUCXOKIEHUU U 3BoMtonuK ColHIa U 3BE3.

ITarbl )KU3HA 3BE3]I

8.7

8.8

Mneunsii  Ilyte — Hama  [amakTuka.
CnupanbHas CTpYKTypa I"anakTuky,
pacnpenenenue  3BE3N, Trasa W TBUIN.
Ilonoxxenne u  gBwkenne ConHua B
lanaktuke.  Ilmockas u  cepuueckas

noacucTemsl I ajJakTuku

Tunel ramakTuk. PaguoranakTuku u KBa34aphl.

UYEpHble ABIPHI B s1Ipax rajJakTHK

8.9

Bcenennas. Pacmmpenue Bcenennoil. 3akoH
Xabbna. Pazberanue ramaktuk. Bospact wu
panuyc Bcenennoit, Tteopuss  boisbiioro
B3pbIBa. Mogens «ropsde BceneHHON».

PennkToBO€ n3nyueHue

8.10

MacmrabHast CTPYKTypa Bcenennori.
Meraranaktuka. Hepeménnsie mpoOieMsl

aACTPOHOMHH




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

®wusuka, 10 kmace/ Mskumes [.5., byxosues b.b., Corckuii H.H. mox penakuueii IlapdentbeBoit
H.A., Axmonepnoe obmectBo «M3marensctBo [IpocBemenue»
®usmka, 11 kmace/ Mskumes I'.4., byxosues b.b., Yapyrua B.M. noxa penakumeit [TapdhentpeBoit
H.A., AxumonepHoe o6miectBo «M3marensctBo [IpocBemienues

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA
Co6opnuk 3amay o pusuke 10-11 kmacc. ba3oBblil ypoBeHb.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Mos mkona https://myschool.edu.ru
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