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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON pabouell mporpaMmbl BOCIHTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpTraHu3aIUAX Poccuiickon denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM PE3YJbTaTaM
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, INIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO r0JIaM O0yUYEHUS;

e coJlepKkaHue yuyeOHoro npeamera « Pu3nka» Mo rogam o0yueHusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJHEHUH UMU YY€OHBIX UCCIEAOBaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHsS CpefaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepHUall U3 BCEX pa3jienoB (U3HUKH, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoes cenepanuzayuu. B cOOTBETCTBMU ¢ HEW Matepuan Kypca (U3UKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MPOOIEMaAMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusuku mpemmosaraer
3HAKOMCTBO C IIMPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX JKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX ICHUS
npo6JieM pallMOHAIBHOTO IPUPOONIONIb30BAHMS U HKOJIOTHUYECKOM 0€301aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (pU3ndeckue Teopuu (GopMHpPOBAaHUE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHH, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEMHO-AESITENbHOCTHBIN TOJIX0J B Kypce (DM3UKU PEaNM3yeTcs MPEKIe
BCEro 3a CYET OPraHU3allUU SKCIEPUMEHTAIBHOM AESITEIbHOCTH O00YyYaroIMXcCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIa0OpaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
MpakTUYecKux paboT. BrifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISICTCS y4YaCTHHUKaMU
o0pa3oBaTeNpHOrO IMpolecca MCXOAs W3 OCOOEHHOCTEH IUIAHUPOBAHMUS U
OocHalleHUs KaOunera ¢Qusuku. Ilpm s3TOM oOecreunBaercs OBJIAJACHUE
OOyYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIENAETCA PEUICHUI0 PACUETHBIX M KaueCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 33Jaud C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJIIONINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTErpUpPYs 3HAHUS W3
pa3HbIX pa3nenoB. JJisi KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha
OOBSCHEHHE TPOTEKaHUS (PU3NYECKHX SIBIEHUM M MPOILIECCOB B OKPY’KaIOIIEH
JKWU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJAENU ISl CUTYyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B coorBerctBuu ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIeUeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCs B YCIOBHIX
MpeIMETHOr0 KaOuWHeTa (M3HKM WIM B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opyI0oBaHUE.

JeMoHCcTpanoHHoe oOopyaoBaHue (GopMupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAaMid st
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX MPAKTUYECKUX pPaldoOT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMILUIEKTOB U 00ECIEeYMBAEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH IMOCTPOEHBI HAa KOMIUJIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUIN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHIA.

JlocTxeHne 3TUX Lene oOecreuyrBaeTCsl pelieHUeM CIeIyoMMX 3a1ad B

npouecce U3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 00111ero oopa3oBaHus:

e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux bu3nIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOUAst MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
AJIEMEHTHI aCTPOPHU3UKH;

e (opmupoBaHuMe yMEHUN TPUMEHSATH TEOPETUUYCCKUE 3HAHUS IS
OOBsSICHEHHUS (PHU3WYECKUX SABJICHUH B TPUPOAEC W IS TNPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;



e OCBOEHHE CHOCOOOB pEIICHUS pPa3IUYHBIX 3a7ad4 C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
¢u3NYECKUX SKCIEPUMEHTOB, aHAlW3a U HMHTEpHpeTanuu uHpopmamnmu,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPaKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
pOBeNECHUsS J1a0OpPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponib 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyueckre 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOPMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue rnepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUs, IyTH U MepeMelIeHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuueitHoe  aBmkeHwe. [I[BUKEHHME  MaTepualbHOM TOYKHA MO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHbBIC MIEpPEaayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Teja, OPOIIEHHOTO TMOJ YIioM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, HTPOMJACHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBH>)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['ammnes.  IlepBeid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUUIs MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus mnokosi. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOIIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Y ciioBus paBHOBeCHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedhopmupoBaHHOM — npykuHbl.  [loTeHImanpHass SHeprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  CUibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: BOLOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosekyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosiekyi. KonuyectBo BemectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAIbHOTO ra3za. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoieccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe MpencTaBICHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEXAY MMapaMeTPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

Tepmonnnamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOIMHAMHUYECKOU
CUCTEMBI U crIoc0o0bl €€ n3mMeHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 00 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccam. [ 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOIIECCOB B IPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  J€MCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamnHax. Kod(p@uIMeHT MoiIe3Horo
nericTBus TemuioBord MmammmHbl. I{ukn KapHo m ero ko3pduimMeHT IoIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEeMbl TEIIIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTaTEelb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBanue spupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENE BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacelllleHHBbI map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJIICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpemMeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mMepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoguHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kyiona. ToueuyHsblil 3eKTpUUecKuil 3aps.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHUMKM M JUANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
Jvsnexktpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B AJIIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTPUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTKa LEeTu.

DNEeKTPUYECKOE COIMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CUja U BHYTPEHHEE COMPOTHUBIICHHUE HCTOYHUKA TOKAa.
3akon Oma 71 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMyYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuii TOK B Tra3ax. CamMOCTOSITEIBHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeTMHEHNE TPOBOTHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TMO/A.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHne cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue xkypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMH HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMeTp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuoOpkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHWTHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX TMOJIeW. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa JnMHUN WHIYKIHH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHHMe DNEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »3ieKTpuyecKoe Tosie. OJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILLEMCS TOCTYNIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYINAS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumtyaa u ¢asza KoJieOaHUI.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npy TApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMU W
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMAQJIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHECHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOATeNbHON CUCTEMBbI (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocienoBaTENIbBHOM COECAMHEHWH PE3UCTOPA, KATYyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenmenoBane NEPEMEHHOIO TOKa B LENM W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacIpoCTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W TPOJOIBHBIE  BOJIHBI.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

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

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKue yCTpOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmonenue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
pesoMIIeHUE, MONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparormyie ¥ pacceuBaroniue JUH3BL. ToHKas nwmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JHH3BI. YBEJIWYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOMCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHHE U IPEJIOMIIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

UccnenoBanre CBONCTB N300paKEHUH B JIMH3aX.

Mopenu MuKkpockomna, TeJIeCKOna.

Habmronerne natepdepeHIIy CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOUIBI0 MPU3MBI.

[Tomy4yeHue ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl



M3mepenne nokasaresns IpesoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTh MOZYJIA CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBsI3b Macchl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdekra. YpaBHenue DuHmTeitHa st hoTodaddexra. «KpacHas rpanunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mogmens aroMma. lloctrynatel bopa. M3mydenue u morioneHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DSHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
Ty aiu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlegekt Maccel siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé3aHoro nHeba. Co3Be3ausi, spkue 3BE3JBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ComnHeyHnas cucteMma.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3ABI, UX OCHOBHBIC XApAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCJIEIOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Iyt — Hama [Mamaktuka. ITonoxenue u nuxenune ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢u3uku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOU KapTUHE MHPA, POJib (U3MUECKON TEOpUr
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOrMU, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBICHWE, HAy4YHBIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICITUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJ00US TPEYTrOJIbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUSI B KMBOM MPUPOIE, ONITUYECCKUE ABJICHUSA B )KUBOM NPUPOJE, NCUCTBUE
paualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
boTochEMKa 3eMHOM MOBEPXHOCTHU, PECKA3AHUE 3EMIICTPSICEHU.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaauONpPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA ITPOT'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CICTYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» T0KHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmUXCs PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMH, TO3WTUBHBIX BHYTPEHHHX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBIICHUH
BOCIIUTATEIHLHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oOIIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHE B3aMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH UJICHTUYHOCTH,
NaTpuOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA :

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYIIEro (pU3nYecKoi HayKe;

S) TpyA0BOIro BOCIIUTAHUS:



UHTEPEC K paznu4HbIM cepaM MpodhecCHOHATBHON AESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpbl, OCO3HaHHE TJ100aIbHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH IO (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOIIECCE
u3ydeHus: (QU3UKA  OCYLIECTBIATH NPOEKTHYID M HCCIEJOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBUI:
CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATeIIbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
bu3HYeCcKuX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe ucciaeaoBarejbCKHe A1eHCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIAJICTh HaBBIKAMHU YUEOHO-UCCIIEOBATENHCKON W TPOCKTHOU JEATETLHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHusl 3a1ad (U3UIECKOTO COJCpKaHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB MIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa30OBaHUI0 M TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTh (hU3UKH;

BBISBJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHsS, HaXOJIWUTh apryMEHTHhI JJIs JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIONYYCHHBICE B XOJE pEIICHHWs 3a7addl  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYJIHpPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIIECHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3UKE B TPAKTUIECKYIO 00JaCTh
KU3HEACATCITbHOCTH;

yMETb HUHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTek;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE ATbTEPHATHBHBIC PEIICHUS.

Pabora c nnopmanmueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHS HHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 WHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUSI;

OIICHUBATH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lad ¢ CcoOMtoJieHHneM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeXeHHUs, TMPaBOBBIX H OJTHYECKHX HOPM, HOpPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

CO3/laBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (Qopmarax ¢
y4éTOM Ha3zHAYCHUS WHPOpPMAIIUU | IIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATIBLHYIO
dbopMy TIpEICTaBICHHS ¥ BU3yaJTH3aIUH.

KoMMmyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE TeiCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSAT4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJb30BATh MPEUMYILECTBA KOMAHIHON U WHIMBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IJIaH JEHCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO y4YaCTHHKA KOMaHIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLICHWBAaTh HJEH C IO3WLIHH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yYETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIIMH B 00JacCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AECSTEIBHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BHIOOpA BEPHOTO
peLIeHMS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TPU aHAIN3E pPEe3yIbTaTOB
NeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS AMOILIMOHAJIbHBIH UHTEIJICKT, MpeIoIararonmi
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTUMHU3M, WHHUIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJSI M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCcTO (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON JESATEIbHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PUBHUECKUX MOJIEIICH:
MaTepHuaibHas TOUYKa, UHEpIUaIbHasl CUCTeMa OTCUETa, aDCOIIOTHO TBEPJIOE TETIO,
WJICaNbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nUecKux 3a1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBIDKEHUE, CBOOONHOE TajeHnue TeJ, JBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell IPU HArpeBaHUM (OXJIAKIEHUH ), TETUIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJ, B3AUMOJICUCTBUE 3aps/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh; NpPU OMNUCAHWU MPABWIHHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl YHEPIUsl XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KO3(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MPU ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yEMbIX BEJIMYMH, WX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEINYMHY C APYTUMH BEJIUUNHAM;

ONMCHIBaTh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUYECKUMN 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIINAJIOB;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAUCHMS] M E€IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI Y TIPUHIIMIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAHECHUS MEXaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHUs WMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
abCOIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHLUIBI JCHCTBUS MalluH, 0OpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3anyarh YCJIOBHUS UX OE30MACHOTO HCIIOIBb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUH, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOrO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THhlE 3aJaud C SIBHO 3aJaHHON (DM3MYECKOW MOJENbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJy4YEHHOT0 3HaU€HUsl (PU3HUECKON BEJIUYUHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOl Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABIICHUS,

UCIONB30BaTh  MPU  pEIIEHMH  yuyeOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AaHATM3UPOBATH MOTYyYaeMyt0 HH(OPMAIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 370POBbS M COOJIOCHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TpyNIe C BBIOJTHECHUEM PA3IMYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIeKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIN:

JEMOHCTPUPOBATh Ha TMPUMEpax Pojib U MecTO (GU3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJEKTPUUECKUH 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (PU3HUECKUE SIBICHUSA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKU: DJIEKTPUYECKASI POBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTpaHEHUE CBETa, OTPAKECHHUE, MPEIOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUsi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddexT), CBETOBOE JaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIOaKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3Ysd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HANPSKEHUE, IIEKTPUUECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJisi, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJied, MEepHoJ M YacToTa
KoJeObaHuii B KoyieOaTeTbHOM KOHTYpE, 3apsii W CHiIa TokKa B TIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JAPYTHUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHO]T MTOTypacIaga, YHEPTHUSI CBI3U
ATOMHBIX SIZIEp, TPU ONMUCAHWU TPABWILHO TPAKTOBATh (DU3WYECKUNA CMBICT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl W SBICHUS, UCIIONB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHINTeHHA st doTorddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAaCCOBOrO 4HMCIa, MOCTYJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUIO (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEIONKEHHOTO O0OPYIOBaHUS, MPOBOJAUTH OIBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII01aTh MpaBuiia 0€30MacHOT0 TpyJa MPHU MPOBEACHUN HCCIICOBAaHUHN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a9n
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEoOXOouMble AJisi €€ pEeIlleHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJIOTUYECKH HEMPOTHBOPEUUBYIO
[IEMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPE/ICTaBJICHUS YUYeOHOM U HAYYHO-TIONMYJISIPHON MH(pOpMAIMU, TOJTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyIo HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCTIONB30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacCHOCTH MpH OOpAIlEHUH C MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
NIOBEJICHU B OKPY’KaIOLIEH Cpene;

paboTaTh B TpymOme C BBHIMOJIHEHHEM pA3JIMYHBIX COIMANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, a€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1
3 OCHOBBI TEPMOAHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Uroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. DJIeKTpOMarHuTHast 1 1 bubnunoreka [JOK
’ AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YecKHue U AIEKTPOMAarHUTHBIC 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1 2
3 Onmika 0 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 bubnmnoreka [JOK
) OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlf:j;lif;sigg};fmcwc
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara
Tema ypoka Kontpoasnubie IIpakTunyeckue uudpoBbIe
n/n Bcero U3YYeHU s
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsbl

| ®uznka — Hayka o npupoje. Hayunsie | bubnmoreka [JOK
METO/IbI IO3HAHUS OKPYKAOIIETO MUPA 01.09.2025  https://m.edsoo.ru/ff0c32e2
Poie 1 MecTo ¢pu3nku B pOopMHPOBAHUHT

) COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, | | bubnuorexa [JOK
B MPAKTUYECKOUN AEATETbHOCTH JIIOACH. 03.09.2025 = https://m.edsoo.ru/ff0c33e6
CrapToBBIil KOHTPOJIb 3HAHUN
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIPHOCTh MEXaHHYECKOTO | bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTb, 08.09.2025  https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMepHOE npsMOIMHENHOE bubnuoreka [IOK

4 1
JBUYKEHNE 10.09.2025  https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOIMHEIHOE | bubnuoreka [IOK
JIBIKEHHE 15.09.2025  https://m.edsoo.ru/ff0c372¢e

6 CBoOopaHoe majeHue. Y CKopeHue | bu6mmoreka [IOK
CBOOOHOTO Ia/IeHUs 17.09.2025  https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nBuxeHue. J[prmkenne 1 bubmuorexa [JOK
MaTepHAIbHON TOYKH IO OKPYKHOCTH 22.09.2025  https://m.edsoo.ru/ffOc3ada
[Ipunuun otHOcuTenbHOCTH ["anunest.

8 NuepumnanbHble CUCTEMBI OTCUETA 1 bubmmorexa [IOK

PR . ' 24.09.2025  https://m.edsoo.ru/ff0c3be8
[IepBe1it 3ak0oH HproToHa
9 Macca Tena. Cuna. [Ipunuun 1 bubnmoreka [JOK




CYIEpPIIO3HUIIMK CHIT. BTopoi 3akoH 29.09.2025  https://m.edsoo.ru/ff0c3be8d
Herorona 1 MaTepuanbHOM TOYKU

10 Tperuii 3akoH HproToHa 1151 bubmmoreka [JOK
MaTepHaIbHbIX TOUEK 01.10.2025  https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro taroreHus. Cuna

11 TsKecTu. IlepBas kocMudeckas bubmmorexa LIOK

06.10.2025  https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
bu6mmoreka [IOK

12 Cuna ynpyroctu. 3axon Iyka. Bec rena 08.10.2025 = https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoagduumeHnt tpenus.

13 Cuia CszOTI/IBHeI(-II)I/Iq})I pu ,Z[BI/IE(CHI/II/I bubmorexa LHOK

13.10.2025  https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTU WJIH ra3e
[ToctynaTenbHo€e U BpaliaTeabHOE

14 JBIKEHHE a0COIIOTHO TBEPJOTO Tea. bu6mmoreka [IOK
MowmenT cuisl. [liieuo cumel. YcnoBus 15.10.2025  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
NMnynsc MmaTepuabHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. bubnuotexa [JOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUs 20.10.2025 = https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHUE
Pabota u MOLTHOCTD CHUITBI.

16 Kunernueckast sHeprus MarepuaabHON bubnnoreka [JOK
Touku. Teopema 006 U3MEHEHUU 22.10.2025 | https://m.edsoo.ru/ff0c4502
KUHETHUYECKOI SHEpruun
[TorenmmansHas >HEPTHS.

17 [ToTenuuanpHas SHEPIUst yIpyro bubmuorexa [IOK
nehOpMUPOBAHHON MPYKUHBI. 05.11.2025  https://m.edsoo.ru/ff0c461a

[ToTenunanpHas sHeprus Tena BOIU3U




18

19

20

IIOBEPXHOCTHU 3emnn

IloTeHnManbHble U HENOTEHIIMAIbHEIE
cuibl. CBsI3b pabOTHI
HENMOTEHIUAJIBHBIX CHUJI C U3MEHEHHEM
MEXaHWYECKON PHEPTUN CUCTEMBI TEJl.
3aKOH COXpaHECHHSI MEXaHUYECKOH
SHEPTUU

JlaboparopHas padorta «/ccnenoBanue
CBSI3H pabOThI CUJIBI C U3MEHEHHEM
MEXaHHYECKOM SHEepTruu Tejia Ha
IIpUMepe PacTSKEHHS] PE3UHOBOTO
KTyTa»

KonTponbhas pabota no teme

«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKE

10.11.2025

12.11.2025

17.11.2025

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nskenue. nddysus

19.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBUKEHUA U
B3alMOJJECUCTBHS YaCTUI] BEIIECTBA.
Mogaenu cTpoeHus ra3os, KUIKOCTEH U
TBEPIBIX TEI

24.11.2025

23

24

25

Macca monekyn. Konnuecto
BemiectBa. [locTostHHAss ABoraapo
TennoBoe paBHoBecue. Temneparypa u
e€ uamepenue. lllkana remneparyp
Lenbcus

Uneanpusrii raz 8 MKT. OcHoBHOE

26.11.2025

01.12.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde




ypaBHeHue MKT 03.12.2025
AOcomoTHas TeMIleparypa Kak Mepa

26 CpelHEeW KUHETUYECKON SHEPTUU bubmmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE 08.12.2025  https://m.edsoo.ru/ff0c511e
MeunaeneeBa-Kianeiipona

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI 10.12.2025
Pemenue 3amau «3aBUCUMOCTD MEXKY

28 rapaMeTpamu COCTOSIHUS 15.12.2025
pa3peKEHHOT0 Tra3a»

79 H3omnporiecchl B UA€aIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHue 17.12.2025 @ https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 crocoOb! e€ n3menenus. Konmuectro bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s 22.12.2025  https://m.edsoo.ru/ff0c5952
SHEPTUsl OJHOATOMHOIO UI€ATbHOTO
rasa

31 Bunsl Teruonepenaun bubmmorexa [OK

24.12.2025 @ https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
bu6mmoreka [IOK
32 KonunuecTBo Tennotsl npu
. 29.12.2025  https://m.edsoo.ru/ff0c5¢36
Teronepenaye. AauabaTHbIN poiiece

3 [lepBrIii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuorexa [IOK
IIPUMEHEHUE K U30IIpoLeccam 12.01.2026 | https://m.edsoo.ru/ffOcSefc

34 HeoOpaTtumocTs mpo1ieccoB B pUpo/Ie. bubmuorexa [JOK
Bropoii 3ak0H TepMOIMHAMUKHI 14.01.2026 = https://m.edsoo.ru/ff0c6230

35 [Tpunmun nevicteus u KT/ TenmoBoi bubnuotexa [JOK




MalVHBI 19.01.2026  https://m.edsoo.ru/ff0c600a
36 K ero KII
Humien Kapro u ero KILL 21.01.2026
37 DKoorndeckue mpoodIeMbl
TETUIOHEPTETUKHI 26.01.2026
18 O6o0maromuii ypok «MoJieKyssspHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI 28.01.2026  https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 «Monekynsapaas ¢puszuka. OCHOBBI bubmorexa LHOK
P ' 02.02.2026 = https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
[TapooOpa3zoBanue U KOHACHCAIHSL. bubnuoreka [IOK
40
Ucnapenue u kumnenune 04.02.2026  https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCUTEIIbHAS bubmuoreka [JOK
BJIQXKHOCTb BO3yxa. HacklenHsiii nap 09.02.2026 | https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucraminyeckue u
42 amop(dHbIe Tesna. AHU30TPONHUS CBOWCTB bubnnorexka [JOK
KpucTaJIoB. JKnuakne KpucTasuibl. 11.02.2026 = https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIIbl
[InaBneHue n KpUCTATUIU3ALIMSL.
43 VY nenbHas TemioTa MiaBiIeHUsS bubmorexa HOK
8 ' 16.02.2026 = https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 v 0
PABHEHIE TEIIIOROTO batanea 18.02.2026  https://m.edsoo.ru/ff0c6820
OnexTpu3anus Tei. JIEKTPUIECKUI
45 3apsa. [ABa Buaa slneKTpUUYECKUX bubmorexa [IOK
DAL A P 23.02.2026  https://m.edsoo.ru/ff0c6bce
3aps/IoB
46 IIpoBOIHMKY, AUDIIEKTPUKHU U bubnnorexa [JOK
MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS 25.02.2026 | https://m.edsoo.ru/ffOc6bcc




47

ANEKTPUYECKOTO 3apsaa
BsaumopeiictBue 3aps10B. 3aKOH
Kynona. TodeuHslil 2JIeKTpUUYECKU
3aps

02.03.2026

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6ces

48

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpuHnun cyneprno3unumn
3JIEKTPUYECKUX MoJel. JInnun
HANPSHKEHHOCTH

04.03.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

49

50

51

Pabora cuit aIeKTpOCTaTHIECKOTO
noud. [lorenuuan. Pa3zHocts
HOTEHIINATIOB

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATHUYCCKOM II0JIC.
I[I/IBJI@KTPI/I‘ICCK&SI IMPOHUIACMOCTD

OnektpoémkocTh. KonaeHncatop

09.03.2026

11.03.2026

16.03.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOH/IeHCATOpa. DHEeprus 3apsuKEHHOTO
KOHJICHCATOpa

18.03.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

55

Pemenue 3anau "M3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHIMIT NENCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMMPOBAJILHOTO
amnmapara, CTpyMHOr0 IpHHTEpa.
DIeKTpoCTaTUYECKas 3allNTA.
3a3emIIeHre AIIEKTPONpruOOpPOB

DNEeKTPUYECKHUI TOK, YCIOBUS €T0
cyuiectBoBaHus. [10CTOSHHBIN TOK.

30.03.2026

01.04.2026

06.04.2026




Cuna toka. Hanpsbxenue.
Conporusnenue. 3akon Oma Jyist
ydacTkKa Lenu

[TocnenoBarenbHOE, TapaUIEIBLHOE,
CMEIlIaHHOE COEIMHEHNE IPOBOIHUKOB.

bu6mmoreka [IOK

56
JlaboparopHas padorta «/3yuenue 08.04.2026  https://m.edsoo.ru/ff0c740
CMEIIIaHHOTO COSAMHECHHUSI PE3UCTOPOBY
57 PaGoTta u MOILITHOCTD ANEKTPUUYECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoyins-Jlenua 13.04.2026 = https://m.edsoo.ru/ff0c7838
3axon OMa 11 TOJIHOM (3aMKHYTO)
anexTpudeckon nenu. Koporkoe
58 3ambikanue. JlaboparopHas pabota bubmorexa LHOK
' paTopHai b 15.04.2026 = https://m.edsoo.ru/ff0c7ae0
«M13mepenue D/IC ucTtouHuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUS
Pesepubiit ypok. Kontponsnas pabora
59 o T:MC "3JI}$<T 0 HHamea"/ ’ bubmmorexa [JOK
. poa 20.04.2026 = https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas nmpoBepouHas padoTa
O6o0061maronuii ypok
60 <<3J'I€Iil"ll“ 0 HIjIHaN}IIEKa» / Beepoccuiickas bubmmorexa [TOK
pol P 22.04.2026  https://m.edsoo.ru/ff0c88be
IpoBepoyHas pabora
DneKTpOHHAs TPOBOJAUMOCTH TBEPIBIX
61 METaJIJIOB. 3aBUCUMOCTh
COTPOTHUBIICHUS METAJUIOB OT 27.04.2026
TeMriepatypbl. CBEpXIIPOBOIUMOCTh
2 DNEeKTPUUECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB 29.04.2026
63 [TonynpoBoiHUKH, UX COOCTBEHHAs U bubnnorexa [JOK
MpUMeCcHast MPOBOAMMOCTh. CBOICTBA 04.05.2026  https://m.edsoo.ru/ff0c84ae




p—n-nepexona. [loxynpoBogHUKOBBIC
npubopHI

DJIEKTPUYECKUH TOK B paCTBOpaX U

64 pacruiaBax 3JE€KTPOJIUTOB. | bubnmoreka [JOK
DJIEKTPOJIUTUYECKAS TUCCOLUAIIUS. 06.05.2026  https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPpUYECKHUM TOK B razax.

65 CamocTosTebHbIN U | bubmuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoJHus. 11.05.2026 = https://m.edsoo.ru/ffOc84ae
[Lmazma
DneKTpuYecKue MpruoOophl U YCTPOMCTBA BuGmorexa LIOK

66 U UX IPAKTUYECKOE IPUMEHEHHUE. 1

13.05.2026 = https://m.edsoo.ru/ff0c86fc
[IpaBuiia TeXHUKH 0€30MaCHOCTH
KonTponbhas padota no teme

67 «Qnekrpocraruka. [TocTosHHBIM | bubnnorexa [JOK
AJIEKTPUYECKUM TOK. TOKM B pa3imnyHbIX 18.05.2026 = https://m.edsoo.ru/ffOc8a8a
cpenax»

68 PesepBHblil ypok. O60061maromui ypok | bubnuoreka [IOK
o TeMaM 10 kacca 20.05.2026  https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 63
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11 KJIACC

KosmuecTBo yacos DJIEKTPOHHbBIE
Ne Hara
Tema ypoxa Kontpoabnsie IlpakTuueckue uudposbie
n/n Bceero H3YyYeHH S
paGoThI padoThI oOpa3oBaTe/ibHbIE
pecypcbl

[TocTostHHBIE MATHUTHI U UX

| B3anMOJeHcTBHE. MarHuTHOE MoJIe. 1 bubnunoreka LIOK
BekTop MarHuTHOM UHAYKIWH. 01.09.2025 @ https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MarauTHoO€e 1oJie MPOBOIHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubmmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C 03.09.2025 @ https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 | bubmmoreka [JOK
MarHUTHOTO I10JIs KaTYIIKH C TOKOM» 08.09.2025  https://m.edsoo.ru/ff0c98fe

4 JlelicTBME MarHUTHOTO TTOJIS Ha | bubnuoreka [{OK
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa. 10.09.2025  https://m.edsoo.ru/ff0c9acO
JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBUKYLIYIOCS 3apSyKEHHYIO YacCTHILY. 1 bubmuoreka [IOK
Cuna Jlopenna. Pabota cumsl 15.09.2025  https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpoMarauTHas UHAyKIus. [lotok
BEKTOpAa MarHUTHOM MHAYKIuu. I1C

6 - 1
MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM 17.09.2025
unaykuuu Papanes

7 Pemenue 3agau «SIBienue ] but6mmoreka [IOK
AJIEKTPOMATrHUTHON UHAYKIUN» 22.09.2025 @ https://m.edsoo.ru/ff0cal50

8 NHaykTUBHOCTE. SIBIICHME 1 bu6muoreka [JOK




10

camouHaykiuu. IJ1C caMOMHIYKIIWH.
DHeprusi MarHuTHOTO TOJIsI KaTYLIKH
C TOKOM. DJIEKTPOMArHUTHOE T10JIe

TexHuueckre ycTpoucTBa U UX
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, FJIEKTPOABUTATENb,
YCKOPHUTEIIN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs TIeYb

O6o6maromuit ypok «Marauroe
noJie. DNEeKTPOMarHuTHAsT HHAYKIUS»

24.09.2025

29.09.2025

01.10.2025

https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpsHast pabora o Teme
«MarsuurtHoe 1oie.
DeKTpOMarHUTHAsE MHTYKIIUS

06.10.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHbIE MEXaHUUECKHE
Kosiebanus. ['apMoHMUYEeCcKHe
Kose0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBpartieHue sHeprun

08.10.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojiebaHui Tpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChl TPy3a»

13.10.2025

14

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KojeOaHus B
U/iealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaJorus Mexy MeXaHM4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

15.10.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHECPIrun B HJACAJIbHOM

20.10.2025

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cb9c4




16

17

18

K0JIe0aTeIbHOM KOHTYpE

[Ipencrasienue o 3aTyxaroImux
KosieOaHusAX. BbIHyX1eHHbIE
MexaHu4deckue kojeOanus. PezoHaHc.
BbIHYX/1€HHbIE 37IEKTPOMarHUTHBIE
KoseOaHus

[lepemennslii Tok. CHHYCOUIANbHBIN
MepEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUITUTYJTHOE U
JIEHCTBYIOLIEE 3HAUEHHUE CUJIBI TOKA U
HanpsHKeHUs

Tpauncdopmarop. [IpousBozactso,
nepezaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

22.10.2025

05.11.2025

10.11.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

19

YCTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
TeHEepaTopa IMEPEMEHHOTIO TOKA,
JIMHUH JJIEKTpoIiepesayd

12.11.2025

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE AIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
JJIEKTPO’HEPI YU B ITOBCEIHEBHOMN
KU3HU

17.11.2025

21

Mexaanuaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.
CKOpOCTh pactpoCTpaHEHHUs U IJTMHA
BOJIHBL. [lonepeunsie U IpooJIbHbBIE
BOJIHBI

19.11.2025

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocThb 3ByKa. [ poMKOCTh

but6mmorekxa [IOK




3Byka. Beicora ToHa. TemOp 3ByKa 24.11.2025  https://m.edsoo.ru/ffOcccOc
DIeKTPOMArHUTHBIE BOJIHBI, UX
23 CBOIiCTBa U cKopocTh. IlIkama bubmorexa HOK
P i 26.11.2025  https://m.edsoo.ru/ffOccfe0
3JICKTPOMArHUTHBIX BOJIH
[IpuHUMnIBI paIuOCBS3U U
24 eneBuicHus. P
teneBuaeHus. Pazsurue cpeacts 01.12.2005
cBsizu. Paguonokanus
’5 Kontponsnas padora «Konebanus u bubmuoreka [JOK
BOJIHED 03.12.2025 | https://m.edsoo.ru/ff0cc6f8
[IpssmMonMHEIHOE pacpocTpaHeHHe
26 CBETa B OJIHOPOJIHOM Cpejie. bubmuoreka [{OK
Toueunslil ucTOUYHUK cBeTa. Jlyd 08.12.2025 = https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 oTpakeHus cBeta. [loctpoeHue bubmorexa OK
P . P 10.12.2025  https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IMIIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
)3 BHYTpEeHHee oTpaxkeHue. [IpenenbHblit bubmmnoreka HOK
YTOJI ITIOJIHOTO BHYTPEHHETO 15.12.2025  https://m.edsoo.ru/ffOcd7f6
OTpaKE€HUs
79 Pemenne 3anau «PacueT mmokasarens bu6nunorexa LIOK
MPETOMIIEHUS CTEKIIa» 17.12.2025  https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3obpaxeHuil B
30 nua3e. Dopmyna TOHKOHN JTUH3bI bubmorexa [IOK
- POPMY ’ 22.12.2025  https://m.edsoo.ru/ffOcddle
VYBenudeHue JUH3bI
JlaGoparopHas paboTa
31 «HccneqoBanue CBOMCTB
4 24.12.2025

U300paXeHH B TUH3AX)




32

Hucnepcus cBeta. CoXHBIN COCTaB
Oenoro cBera. L[Ber. Habmonenue

29.12.2025
JIMCTIEPCUU CBETA
13 Unrepdepenmus crera. Audpakius bubmmoreka [JOK
cBeta. [Iudpaxnuonnas pemérka 12.01.2026 | https://m.edsoo.ru/ff0ced22
[TonepeyHOCTh CBETOBBIX BOJIH. Bu6mmotexa [JOK
34
[Tonspuzanus ceera 14.01.2026 = https://m.edsoo.ru/ffOcf02e
OnTudeckre MpudOPHI U YCTPOICTBA
35 0
U yCIIOBUSA UX O€30I1acCHOTO 19.01.2026
IPUMCHCHUS
['paHuIBl TPUMEHUMOCTH
36 KJlaccnueckoi MexaHuku. [loctynarel bubnnorexa [JOK
CIIELIMATIbHON TEOPUU 21.01.2026 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3amenJIeHHe BpPEMEHH U COKpallleHue bubmorexa LIOK
8 P batt 26.01.2026 | https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus ¥ UMIYJIbC PEISTHBUCTCKOM
38 yacTulbl. CBA3b MAcChl C SHEPTUEH U bubmmorexa [TOK
oL P 28.01.2026  https://m.edsoo.ru/ffOcfc68
UMITyJIBCOM. DHEPTHUS MTOKOS
0000menue mo teme «O1THKA.
39 OCHOBEI CIEIHATIBHON TEOPHUH bubmorexa HOK
P 02.02.2026  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH
40 ®oronsl. opmyina [1nanka. Dueprus bubmuorexa [JOK
U UMIYyJIbC POTOHA 04.02.2026  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIET0BAHNE Bu6 10K
noImoTexa
41 .0 A.T.
pororpexra. Ombrrer 09.02.2026 = https://m.edsoo.ru/ffOcffc4

CromneroBa




3akonbl pororpdexra. YpaBHeHUE

bu6nmmoreka [IOK
42 i i .
Diuueiiia uit GorodPpexTa 11.02.2026  https://m.edsoo.ru/f0d015e
«Kpachnas rpanuna» porodpdexra
JaBnenne ceera. OnbrTel I1. H.
43 Jlebenena. Xumuueckoe aeicTBre bubmmorexa [JOK
ACBa. A 16.02.2026 = https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPAKTUYECKOE PUMEHEHHE!
dboTo31eMeEHT, GOTOIATIUHK, 18.02.2026
coJiHe4Has OaTapesi, CBETOUO/T
Pemenne 3a1a4 1mo Teme «QJIEMEHTBI bubnunorexka LIOK
45 .
KBAHTOBOW ONTHKW 25.02.2026 |  https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONbBITHI
46 Pesepdopna o paccesHuro o-9actu bubmmorexa [IOK
pOOPA p t 02.03.2026  https://m.edsoo.ru/ff0d091a
[Imanerapnas Mozenb aroma
bu6nmorexa LIOK
47 IT b
OCTYIATEL bopa 04.03.2026  https://m.edsoo.ru/ff0dOafa
Wznyyenue u normnoiieHrne GOTOHOB
43 IIPH IIEPEXOJI€ aTOMa C OJTHOTO bubmmnoreka HOK
YPOBHsI SHEPIUU Ha Apyrou. Bunbl 09.03.2026  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE CBOMCTBa YacTull. BosHbI
49 ne bpoiura. Kopryckynsipao- bubmmnoreka HOK
BOJIHOBOM Jyasnin3M. CIIOHTaHHOE U 11.03.2026  https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3ITy4Y€HUE
OTKpBITHE PATMOAKTUBHOCTH. OTBITHI
50 Pezepdopna o onpeaenennro brbmorexa [OK
PROPA pei 16.03.2026  https://m.edsoo.ru/ff0d0fd2

COCTaBa paIJUOAKTHUBHOI'O U3JTYUCHUA




51

52

53

54

55

CgoiicTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaZIMOaKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacmna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['amma-usirydenue

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Slnepuble peakuuu. AnepHblid
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,
AKOJIOTMYECKHUE aCIEKThI SIACPHOMN
SHEPreTUKHU

DnieMeHTapHbIe YacTUllbl. OTKPBITHE
MO3UTPOHA. MeTo 16l HAOIIOICHUS U

perucrpanuu 3JICMCHTAPHBIX YaCTHII.

Kpyrusii cron «®yHaaMeHTaIbHbIE
B3auMoJiercTBUA. EnUHCTBO
(bu3nYeCcKOil KapTUHBI MUpa»

Oransl pa3BUTHS aCTPOHOMHHU.
IIpukiiagHoe ¥ MUPOBO33PEHUECKOE
3Ha4YeHHE ACTPOHOMUH. Buy
3BE3HOTO Heba. Co3Be3usl, spKue
3BE3/Ibl, IIJIAHETHI, MX BUIUMOE
nemkenne. ComHeyHas cUcTeMa

18.03.2026

30.03.2026

01.04.2026

06.04.2026

08.04.2026

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38

56

57

Comnnue. ConHeyHast akTUBHOCTb.
Nctounuk sHeprum CosHIA U 3BE31T

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI IIIaBHOU

13.04.2026

15.04.2026




58

59

60

MOCJIeI0BAaTEIbHOCTH. BHyTpeHHEee
cTpoenue 3B€311. COBpeMEHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU H
sposronuy ConHIA U 3BE3]

Muineunsiii [1yte — Hama ["aakTuka.
IMonoxxenue u nuxenue CoyHIIA B
lNanmakruke. 'anaktuku. Y€pHbie
JBIPHI B SIIpaX TaJIaKTUK

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosbIiioro B3pbIBa.
PenukToBO€ H3iydyeHue.
MeraranakTuka

Hepemiennsie npo6ieMbl aCTPOHOMUH

20.04.2026

22.04.2026

27.04.2026

61

62

KoHnTponpHas padora «JIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Poib pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH cdepax NesTeTbHOCTH
yeJioBeKa

29.04.2026

04.05.2026

63

64

O6o6maromuii ypok. Pons u Mmecto
(GU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTHHE MUpPA

O6o6maromuii ypok. Ponb
¢du3nveckoil Teopun B
(bopMHpOBaHUY MPEICTABICHUH O
buznyecKoil kKapTuHe MUpa

06.05.2026

11.05.2026




O6o06matomuii ypok. Mecto
¢du3uUecKoil KapTHHBI MUpa B 00IIEM

05 PSAy COBPEMEHHBIX €CTECTBEHHO- ! 13.05.2026
HAYYHBIX TPEJCTABICHUN O IPUPOIC
66 Pe3epBHbIil ypok. MarHutHoe mnoJie. 1
DNIeKTpOMarHuTHasK WHITYKITUS 18.05.2026
PesepBubliit ypok. Ontuka. OCHOBBI
67 CIielIMaIbHON TEOPUH 1 20.05.2026
OTHOCUTEIILHOCTH
Pezepubiii . .
68 3J16151)6HTI)1}$(:;0§§:4HHT::1M e 1 bubmorexa LIOK
acTpO(U3HKIL 25.05.2026 | https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

10.1

10.2

JleMoHCTpHpOBaTh Ha TpUMEpax poidb W MeCcTo (Hu3uMKU B
(dhopMUpOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTHUU, B MPAKTUYECKON AEATECIbHOCTH
Jronen

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UYECKUX MOJIEIICH:
MarepuaibHas TOYKa, WHEpIUalbHAsA CHCTeMa OTCYETa, aOCOFOTHO
TBEPIOE TEJO, UIICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJIECKTPUYECKUN 3apsii — MpPU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

Pacno3HnaBaTh ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KHHETHUYECKOW TEeopuu
CTPOCHHSI BEIIECTBA W  DJJIEKTPOJUHAMHKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBIKEHHE, CBOOOJHOE IajJcHHE
TeJd, JABWKEHHE IO OKPYXKHOCTH, WHEpIHs, B3aUMOJCIHCTBUE TeI;
muddys3usi, OpOYHOBCKOE JBHMI)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJl, M3MEHEHHEe O00bEéMa Tel TMpU  HAarpeBaHUU
(oxJakieHnn), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHISHCAIMS,
MJaBJ€HUE, KpUCTAJUIM3allus, KWUIIEHHe, BJIAKHOCTh BO3IyXa,
MOBBIIICHNUE JABJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJIY IapaMeTpaMH COCTOSHHS Ta3a B H30MpOIleccax;

OJICKTpU3aluA TCI, BSQHMOHCﬁCTBHe 3apgaa0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE JIBKEHUE, HCHOJb3ys (U3HUEcKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJla, HMOYJIbC Tela, KWHETHYecKas SHeprus,
MOTEHIMaJbHasl dJHEpPrus, MeXxaHudeckas paloTa, MexaHHUYecKas
MOIIIHOCTb; IPU OMUCAaHUH MPABUILHO TPAKTOBATh (DU3HMUECKUNA CMBICI
UCTOJb3yEeMbIX BEIMYMH, MX OO0O3HAueHHs] M EIWHUIIBI, HaXOIUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHMUUHY C JIPYTHMMHU

BeINM4YnHaMn

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBAa T€l M TEIUIOBBIE

ABJICHUA, HCIIOJIb3YyA (i)I/I?)I/I‘IeCKI/Ie BCJIMYMUHBI: JaBJICHHUC Tasa,




10.6

TEMIlepaTypa, CpedHssd KUHETHYeCcKas »JHEpPIrUs XaoTHYECKOTO
JBUKEHUS MOJIEKYJ, CpEIHEKBaJIpaTHU4Has CKOPOCTb MOJIEKYJ,
KOJMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3((UIUEHT TMOJEe3HOr0 JEHCTBUSA TEIUIOBOIO JIBUraTels; IpH
ONMCaHUU MIPaBUIILHO TPaKTOBATh ¢buznueckuit CMBICII
UCIIONb3YEMBIX BEJIMYMH, UX OOO3HAUEHMS] WU E€IUHUIBI, HAXOIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMU

BECJIMYHMHAM

OnuceiBaTh  M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
JNEKTpUYECKUE  SIBICHUs (MPOLIECChI), HCIONb3Ys  (U3HUecKHe
BEJIMYMHBI: JIEKTPUYECKUM  3apsf, JJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMaJl, Pa3HOCTb MOTEHLMAJIOB; IIpU
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYeHHS U EAMHUIIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYTHMH

BCIN4YNHaMN

10.7

10.8

AQHAIM3UPOBATh (U3MUYECKUE TPOLECChl W  SIBJICHUS, HCIOJB3Ys
(bu3MYecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HpIOTOHA, 3aKOH COXpAHEHHUS MEXaHWYECKOW SHEpPruu,
3aKOH COXPAHEHHS] UMITYJIbCA, IPUHLIUI CYNEPHO3ULIMU CUJI, TPUHLHUII
paBHONpaBUsl HMHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJIAPHO-
KUHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM HSHEPruu TEIIOBOIO JIBUKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoi, MEepBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpAaHEHUs JJIEKTPUYECKOro 3apsia, 3akoH Kymona; mpu 3ToM
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCcKOe
BBIpKEHHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATL OCHOBHBIE MPHUHIMIBI JCUCTBUS MAIlWH, MTPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivyaTh YCJIOBHS HX O€30MaCHOTO

HCIIOJIb30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

10.10

BBINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJb30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
5ToM (GOopMyIHpPOBaTh NpodieMy (3a1ady) U THIOTE3y Yy4eOHOro
9KCHEpUMEHTa,  CcOOMpaThb  YCTAaHOBKY M3  TPEAJIOKEHHOTO
00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcymiecTBnATh TpsSMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMPATh ONTUMAIbHBIA CIOCOO H3MEpeHus M

HCIIOJIB30BaTh U3BECTHHIC METO/bI OLICHKN HOFpeHIHOCTefI H3M€p€HHI71



10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYHMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl IOJIYYEHHOH 3aBUCUMOCTHU
(bu3MYecKUX BEIMYUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3yJibTaTaM UCCIIeA0BAHUS

CoOmromaTe mpaBmiia 0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYyI0BaHUS

10.13

10.14

10.15

10.16

Pemate pacu€rHple 3a/1auyd ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
HCTIONB3Ysl (PU3MYECKHE 3aKOHbI W NIPHHIMIIBI, Ha OCHOBE aHaIM3a
yCIOBUSI  3aJaud  BbIOMpaTh  (U3UYECKYI0 MOJENb, BBIICTATH
¢du3nueckrue BENMYUHBI U (HOPMYIIBI, HEOOXOTUMBIC JIJIsl €€ PelICHHS,
MPOBOJIUTH PACU€Thl U OLEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bu3nUecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IC SBJICHUA

Hcnonp3oBaTh TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHEBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpETalMi M MpPEJICTaBICHUS y4yeOHOM W Hay4yHO-IOIYJIIPHOM
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX MUCTOUYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HH(OPMALIHIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTh TeopeTHyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOM
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpalleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Karollel cpefie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMANBHBIX POJIEH,
IJIAaHUPOBaTh  pabOTy  TPymnmbl, palUOHAIBHO  paclpenessiTh
00s13aHHOCTH W TUIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX
CUTyalusAX, aJE€KBATHO OLEHUBATH BKJAJ KaXIOTO0 U3 YYaCTHUKOB

IPYINIBI B pelIeHHe pacCMaTpUBAEMON MTPOOIIEMBI




11 KITACC

Kon
NpoBepsieMOro
pe3yJbTara

11.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o001ero 00pa3oBaHus

JleMOHCTpUpOBaT, Ha TpPUMEpaxX poJib M MecTo (UMK B
(GhopMUPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

.]'IIOI[CIZ, OEJIOCTHOCTh U €AUHCTBO (1)I/ISI/ILIGCKOI71 KapTUHBI MHpPa

11.2

11.3

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOIETICH:
TOYEYHBIN IEKTPUUYECKUH 3apsij, AAepHas MOZAECIb aTOMa, HYKIOHHAs

MOZECJIb aTOMHOI'O AApa IIpru pCUICHUA (1)I/ISI/I‘ICCKI/IX 3aga4

Pacnio3naBate usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAaHTOBOW  (pH3HKH:
ANIEKTPUYECKasi IMPOBOJUMOCTh, TEILIOBOE, CBETOBOC, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICHICTBHE MarHuTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JeHCTBME MAarHUTHOTO TOJsS Ha
MPOBOAHUK C TOKOM W MABWKYIIMHUCS 3apsifl, JJICKTPOMArHUTHBIC
KojeOaHUs W BOJIHBI, TPSIMOJIMHEHHOEC pacIpOCTpaHEHUE CBETa,
OTpaXEHHEe,  TpeloMIIeHHe, uHTepdepeHys, Audpakiuus U
MOJISIPU3ALUsl CBETA, JAMCIEPCUsT CBETa, (DOTORIEKTPUUYCCKHH IPPEKT
(poroaddexrt), cBeToBOE MaBIICHWE, BO3HHUKHOBCHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HMCKYCCTBEHHAS

PaauOaKTUBHOCTD

11.4

OnuceiBaTh M3YYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUYCCKHE,
MarHuTHbBIE, ONTHYECKUE, DIEKTPHUUECKYIO0 MPOBOAUMOCTh PA3TUUYHBIX
Cpell) U DJJIEKTPOMAarHUTHbIE SBJIEHUS (TIPOIECCHI), HCIONb3Ys
¢u3nueckre BENWYMHBI:  DJJEKTPUUECKUH  3aps], CWiIa  TOKa,
QNIEKTPUUYECKOE  HANpPSHKEHHWE,  DJIEKTPHUECKOE  CONPOTHBIICHHE,
paszHocTh moTeHnuanos, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
OHEPTUA IJJICKTPUICCKOr0 WU MArHuTHOI'O HOJ'IeI\/’I, nepuoa M 4Yacrora
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIEcce
TAQPMOHHYECKHX  JJIEKTPOMArHUTHBIX  KOJeOaHWUIA, boxycHoe
PacCTOAHUEC W OITHYCCKas CuJia JIMH3BI; MPH OIHCAaHHUU IIPABUJIBHO
TPaKTOBATh (l)PI3I/I‘IeCKHI>'I CMEBICJI  UCIIOJIB3YEMBIX BCJIMYHH, nux
0o003HAYeHHUs] U EIUHHIIBI; YyKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

TAHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMH BeTUUNHAMHU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HNMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIBHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKYIO BCIMYHUHY C APYTUMHU BCINYHNHAMU, BBIYUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TAapajUIeIbHOTO COCIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUECKOTO 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHCJA, TMOCTYylaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArdHvuTHOTO IIOJIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINYHH, IIPpU 3TOM BLI6I/IpaTI> ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJIYYEHHONW 3aBUCUMOCTH (PU3UUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU



UCCIIEIOBAaHMM B paMKax y4eOHOro DOKCIIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENbCKOW M MPOEKTHOM AESATENbHOCTH C HCIOJIb30BAaHHEM

WU3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ pPEeIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHHUM C OMOpPOil HAa M3y4eHHbIE

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHWS,
WHTEPIpETAlMd M TPEJCTABICHUS Y4YeOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHMKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpHI BKJIAga POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBaTh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
pasaena

Koa nposepsiemoro
JJ1eMEeHTa

IIpoBepsieMble 31€eMEHTHI COAePKAHUA

OU3NKA 1 METO/JbI HAYYHOI'O IIO3HAHN A

1.1

1.2

®usuka — Hayka o mpupozae. Hayunbie MeTonbI
MIO3HAHUS OKPY’KaIOILEro Mupa. Ponb
JKCIIEPUMEHTa U TEOpUHM B Tpollecce MO3HAHUS

PUPOJIBL. DKCIEPUMEHT B (PH3UKE

MoaenupoBanue (GU3UYECKUX  SIBJICHUH WU
npoueccoB. Hayunble runoressl. @Pusnyeckue
3aKOHbl M TEOpUHM. ['paHULBl NPUMEHHUMOCTH
¢usnvyeckux 3aKOoHOB. [IpHHIMI COOTBETCTBHSL.
Ponmb uw wmecro ¢usuku B QopMHUpOBaAHUU
COBPEMEHHOM  HAay4HOM KApTUHBI MHpa, B

HpaKTquCKOﬁ ACATCIIbHOCTH J'IIOI[@ﬁ

MEXAHHUKA

KMHEMATHKA

2.1.1

MexaHnn4deckoe JABHKCHUC. OTHOCUTENBHOCTD
MEXaHHUYCCKOTO  ABUMIKCHUA. Cucrema otcuéra.

Tpaexropus

2.1

2.1.2

2.1.3

Ilepememienue, CckopocTh (CpemHssl  CKOPOCTb,
MTHOBEHHAsI CKOPOCTbH) M YCKOPEHUE MaTepUaITbHOMI
TOYKH, UX MPOEKIMH Ha OCH CUCTEMbI KOOpIHMHAT.

CrnosxeHue nepeMeIieHnii u ClI0KeHne CKopocTei

PaBHOMEpHOE M PaBHOYCKOPEHHOE NMPSAMOJIIMHENHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOPJAMHAT,
CKOpPOCTH, YCKOPEHUsA, IIyTH U IEPEMELICHUS

MaTepI/IaHLHOfI TOYKH OT BPEMCHHA

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO

naacHus

2.1.5

KpHBOJ’IHHCﬁHOC JABHKCHUC. PaBHOMepHOe
JABHKXCHUC MaTepHaHBHOfI TOYKH IIO0 OKPYXHOCTH.

VYrnoBas CKOpPOCTh, JUHENHHAs CKOpOCTh. llepuon u



gacrora. LleHTpocTpemMuTenbHOE YCKOPEHUE

2.1.6

2.1.7

TexHuyeckue ycTpoWCTBa: CHUIOMETp, JBHXKEHUE

CHapsAOd0B, LHCIIHBIC U pCMCHHBIC IICPCaAaAYN

[Ipaktuyeckne paboTsl. M3MepeHne MrHOBEHHOM
ckopoctu. HMccimenoBaHue COOTHOLIEHHS MEXIY
MyTSMH, IIPOUICHHBIMU TEJIOM 3a
IIOCJIEZI0BATEIbHBIE PABHBIE IIPOMEXYTKH BPEMEHU
IIpU PABHOYCKOPEHHOM JBMXKEHUU C Ha4aJbHOU
CKOPOCTBIO, PaBHOM Hym0. M3ydeHue IBHKECHUS
HIapUKa B BA3KOW KUAKOCTH. M3ydeHue nBUKEHUs

TCIAa, 6p0H_IeHHOl"O TOPU3OHTAJIbHO

2.2

JIMHAMUKA

221

[Ipunmun  otHocutTenbHocTH [anmunes. IlepBsiit

3akoH HproToHa. UHEpnanbHbIe CHCTEMBI OTCUETA

222

Macca Tena. Cuia. HpI/IHI_[I/IH CYIICPIIO3NIINU CHUJT

223

Bropoit 3axon HproToHa 17151 MaTepHanbHOW TOYKH
B uHepuuanbHoil cucreme orcuéra (MCO). Tperuit

3akoH HproToHa mis MaTCpUAJIbHBIX TOUCK

224

225

2.2.6

3aKoH BCCMHPHOI'O TATIOTCHHA. Cuna TSKECTH.

[lepBast kocMuyeckasi CkopocTb. Bec Tena
Cua ynpyroctu. 3akoH ['yka

Cuna Ttpenuss. Cyxoe Ttpenue. Cuna TpeHHS
CKOJIBXKEHHUS U cuia TpeHus nokos. Koadduument
TPCHUA. Cuita COIIPOTUBJICHHUA IIPU JABUKCHHUU TCJIa

B XXUJIKOCTH HUJIU ra3€

227

HOCTyrIaTeJ'II)HOG U BpallaTCJIbHOC  ABHXKCHUC

abCOJIOTHO TBEPJOTO Tena

2.2.8

MOMEHT cCHiIbl OTHOCUTEIBHO OCH BpAILCHHUS.
[linewo cuibl. YcinoBusi paBHOBECHSI TBEPAOTO Tena
B ICO

229

2.2.10

TexHnueckue YCTPOMCTBA: MOJIIUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITYyTHHUKOB
[Ipaktrueckue paboTel. M3ydeHue JBUIKEHUS

6pyc1<a [0 HAKJIOHHOM INIOCKOCTH IIOJ ASHCTBHEM



HECKOJIbKUX cuil. MccnenoBanue 3aBUCHMOCTH CHII
YIIPYTOCTH, BO3HUKAKIIUX B JedopMUPYEeMOit
MpYXUHE U PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmanuu. VccnenoBanue ycinoBUil paBHOBECHS

TBépI[OFO T€J1a, UMCIOIIETO OCh BpallilCHUA

3AKOHbBI COXPAHEHN B MEXAHUKE

WMnynsc  MarepuaslbHOM — TOYKHM,  CHUCTEMBI
2.3.1 MaTepualbHbIX TOYEK. VIMITyIbC CHIIBI U U3MEHEHHUE
HMITyJIbCa Tella
3akoH coxpaneHus umiyinsca B MCO. PeaktuBHOE
232
JBUKECHHE
233 Pabora cuibl
234 Mo1HOCTh CHITBI
535 Kunernueckass dSHeprus MaTepuUalbHONW TOYKH.
o TeopeMa 0 KHHETHYECKON SHEPIUH
[TorenunaneHas sHeprus. llorennuansHas sHEprus
036 yIpyro nepopMHUpPOBaHHON IPYKUHBI.
23 o [NorennmansHast SHEPTHs TeJIa BOIU3U TTOBEPXHOCTH
3emiu
[loTeHuManpHble U HEMOTEHIMAIBHBIE CUiIbl. CBA3b
539 paboThl HEMOTEHIHAIbHBIX CHUJI C HW3MEHEHUEM
o MEXaHWYECKON DJHEPIMH CHUCTEMBI Te€l. 3aKOH
COXPaHEHUS MEXaHUUYECKOH 3HepTrun
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
530 TexHnueckue  ycTpoWcTBa:  JIBUJKEHUE  PAKET,
o BOJOMET, KOTIEep, MPY>KUHHBIN MUCTOJIET
[IpakTueckue padoTel. 3ydueHue cBsi3u ckopocTeit
5310 TEN MpU Heynpyrom yzaape. MccienoBanue cBA3U
o paboTel CHJIBI C M3MEHEHHEM MEXaHHU4eCKOH
JHEPruy Tea
3 MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU
3.1 OcHoBHbIE MI0JIO’KEHHUS MOJIEKYIISIPHO-

3.1.1

KMHETUYECKON TEeOopuu. BpOYHOBCKOE JBHIKEHHE.




3.1.2

Judbdyzust. Xapaktep JIBIKCHUSI u

B3aMMOJICHCTBHS YaCTHL] BEILIECTBA

Mopenu cTpoeHusi ra3oB, KUIKOCTEH M TBEPIBIX
Tel U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE
3TUX MOJENen

Macca MOJIEKYJL. KommmuectBo BEILIECTBA.

[Tocrosnnas ABoraapo

3.1.4

3.1.5

TenmoBoe paBHOBecue. Temmepatypa u €

n3mepenue. [kana remneparyp Llenscus

Mogens uneanbHoro rasa. OCHOBHOE ypaBHEHUE
MOJICKYJIIPHO-KMHETUYECKOH Teopuu uAeaIbHOIro

rasa
AlcomtoTHass TemmepaTrypa Kak Mepa CcpeaHei
KMHETUYECKON SHEPrHMH  TEIJIOBOTO  JBHUKECHUS

yactul raza. [llkana remneparyp KenbBuna

3.1.8

3.1.9

3.1.10

VYpaBuenue Kianelipona — MenneneeBa. 3akoH

JanpToHa

l'azoBbIe 3ak0oHBI. M30mpoLieccsl B UACAITBHOM rase
C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEpMa,
n30x0pa, n3obapa

TexHu4eckue ycTpoicTBa: TepMOMETpP, OapoMeTp
[IpakTuueckue pabotsl. MI3mMepenne macchl Bo3ayxa
B KJIacCCHOM KoMHaTe. MccnenoBaHue 3aBUCUMOCTH
MEXIy TapaMeTpaMH COCTOSIHUSI Pa3peKeHHOTO

rasa

3.2

3.2.1

322

OCHOBbI TEPMOJIMHAMUKN

TepmoanHamMuueckas cucrema. BnytpeHnnss
SHEprus TePMOJUHAMUYECKON CUCTEMBI M CHOCOOBI

e€ N3MEHEeHUA

KonnuectBo Temnotrel u  pabora. BHyTpeHHss

OHEPIrUs OAHOATOMHOI'O UACAJIBHOTO Ira3a

323

Bunst TEIUIONEPEIauH: TEIIONPOBOJHOCTD,
KOHBEKIMS, u3aydeHue. TemnoéMKocTh Tena.

VYnenbHas  TEIUIOEMKOCTH  BemiectBa.  Pacuér



33

KOJIMYCCTBA TCIJIOTHI IIPU TCILIOIIECpEaaUC

324

IlepBriii 3akoH TepMmoauHamuku. [IpumeHeHne
IIEPBOr0 3aKOHA TEPMOAMHAMUKH K HU30IIPOLIECCaM.

I'padmueckas unTepnperanus paboThl ra3a

325

TenmoBbie  MamuHbl.  [IpUHIMOBI  AEUCTBUS
TeIIOBbIX MamuH. [IpeoOpa3oBanus 3HEprum B
TEIJIOBBIX MamuHax. KoadduuueHt moae3Horo
nevictBus (nanee — KI1J1) TeroBoit mammnsl. [y
Kapno u ero KII/]

3.2.6

Bropoit 3akon TepmomuHamuku. HeoGparmmocTh
npoueccoB B npupoje. TemynoBble JBUraTENU.

DKOJIOTHYECKHE HpO6J'IeMBI TCIINIOOHCPICTUKHU

3.2.7

TexHuueckue YCTpOﬁCTBaI ABUT'aTCJIb BHYTPCHHETO

cropaHuys, OBITOBOM XOJIOJUJIbHUK, KOHAUTTHUOHECD

3.2.8

[Ipaktuueckue paboTel. W3mepeHue yAenbHOI

TEIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNWA BEILECBA. ®A30BbIE ITEPEXO/1bI

[TapooOpazoBanne u koHaeHcanus. VcnapeHue u

3.3.1 KWIIeHUE. YJenpHas TemaoTa napooOpa3OBaHMUsL.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI OT JaBJICHUS
330 AOcomtoTHasT M OTHOCUTENbHasi  BJIAXHOCTh
o Bo3ayxa. HacslleHHbIN niap
Teépnoe teno. Kpucrammuueckue u amopdHbie
333 Tena. AHM30TPOIUS CBOWCTB KpHcTauioB. JKuakue
kpuctaybsl. COBpEMEHHBIE MaTEPHAIIbI
334 [InaBnenue u KpuctayM3anus. Y aeabHas TEIoTa
o riaBneHus. CyOnumanus
3.3.5 VYpaBHeHHe TEII0BOro H6anaHca
TexHnueckue yCTpOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOTyUEHHS
o COBPEMEHHBIX  MaTepuajgoB, B TOM  4HCIE
HaHOMAaTepHaJIoB, U HAHOTEXHOJIOTUU
137 [IpakTuueckue pabotsl. M3mepeHue BIaXKHOCTH

BO3/yXa



4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
DnekTpu3anus Tell. DIeKTpuIeckuil 3apsa. /[Ba Buaa
1 ANEKTPUUECKUX 3apsiIOB
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKH U MOJIYIIPOBOIHUKH
4.1.3 3aKOH COXpaHEHUs NEKTPUIECKOTO0 3apsiaa
4.14 B3aumoneiictBue 3apsanoB. 3akon Kymnona
DIIEKTPUYECKOE TnoJie. Hanpspoxkéanocts
4.1.5 aneKkTpuyeckoro mnousid. IlpuHuun cyneprnosunuu.
JIuHUM HanPsHKEHHOCTH AJIEKTPUYECKOTO OIS
Pa6ora CHUII ANEKTPOCTATUYECKOTO OIS
1.0 [Torennman. Pa3HoOCTh MOTEHIIMATIOB
4.1 [IpoBOMHMKKM U JUAPJCKTPUKU B  TMOCTOSIHHOM
4.1.7 ANEKTPUYECKOM Tore. JusnexkTpudeckas
MIPOHUIIAEMOCTh
OnexrpoéMkocTs. KonaeHcarop. DiIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. DHEpPrusi 3apsKeHHOro
KOHJIEHCaTopa
Texuuueckue yCTpOIiCTBA: ANEKTPOCKOTI,
AIEKTPOMETP, AJIEKTPOCTaTUUECKAst 3aIlnTa,
19 3a3eMJIGHHE  DJIEKTPOnpuOOpoB,  KOHAEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
[IpakTrueckue paboTHI. H3mepenne
110 3IEKTPOEMKOCTH KOHAEHcaTopa
TTOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEAX
VYcnoBus CyIIIECTBOBaHUS MTOCTOSTHHOTO
4.2.1 3JEeKTpUYecKoro Toka. Mcrounukm Ttoka. Cuia
Toka. [locTosTHHBIN TOK
42 4.2.2 Hanpsioxenue. 3akon OMa 1151 ygacTka enu
DneKTpuuecKoe COIIPOTHUBIICHHUE. VY nensHoe
42 COTIPOTHBIICHUE BEIIECTBA
124 [TocnenoBarensHOE, TapaieIbHOE, CMEIIAHHOE

COCAUHCHUC ITPOBOJIHUKOB



4.2.5

4.2.6

4.2.7

Pabora smekTpuueckoro Toka. 3akoH JIkoyma —
Jlenna

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBwxkymas cuna (gaee — OJAC) wu
BHYTPEHHEE COMPOTHUBIEHUE HUCTOYHUKA TOKa.
3akoH Oma s MOJIHOM (3aMKHYTOM)

BHCKTPHHGCKOﬁ OCIIn. KOpOTKOC 3aMbIKaHHUE

4.2.8

BHCKTpOHHaﬂ MMPpOBOANMOCTD TBépI[BIX METAJJIOB.
3aBUCHMOCTD COIIPOTUBJICHUA MCTaJlJIOB oT

Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

Onexrpuueckuid TOK B  Bakyyme. (CBoiicTBa

JJIEKTPOHHBIX IIyYKOB
[TonynpoBonnuku. CoOCTBEHHass M INpUMECHas
MIPOBOAMMOCTh IOJIYIPOBOJHUKOB. CBoMCTBa p-n

nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI

4.2.11

4.2.12

4.2.13

9HeKTqueCKHﬁ TOK B QJICKTPOJIUTAx.

DNEKTPONUTHYECKAs AUCCOLMAIIHS. DIESKTPOIIU3

DNeKTpuYecKuii TOK B razax. CamMoCTOSITEIbHBIN 1
HECaMOCTOSITENbHBIA  pa3psan. Pa3znuuHble THUIBI

CaMOCTOATENIHOTO pa3pana. Monnus. [lnazma

TexHuueckue yCcTponcTBa: aMnepMeTp, BOJIBTMETD,
peocTar, ICTOYHUKH TOKa, 2JIEKTPOHATPEBATEIbHbIE
puoOODPHI, AJIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
TEPMOMETP COINPOTUBIICHHS, BaKyyMHBIM JIHOM,
TEPMUCTOPHI u (hoTope3ucTopHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ JUO01, raJlbBaHHKa

4.2.14

[IpakTuueckue paboThl. V3yueHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wucTOYHMKAa TOKa U €ro
BHYTPEHHETO COIIPOTUBIICHUS. Habnronenue

ANEKTPOITH3a




11 KITACC

Kon Koanposepsiemoro
IIpoBepsiemble 371eMeHTHI COACPKAHUS
pasaena 3JIeMeHTa
4 DJIEKTPOAMMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMATI'HUTHAA NHAYKIA
[TocTostHHBIE MarHuThl. B3anmopeiictBue
431 MOCTOSIHHBIX MarHUTOB
MarnutHoe nosue. BeKTop MarHUTHOM MHIYKLIMH.
[Ipunmun cynepnosunuu. JluHUM MarHUTHOM
4.3.2 nHAYKIMU. KapTuHa JTMHUNA MarHUTHOW MHIYKIIUU
T10J1s1 HIOCTOSIHHBIX MarHUTOB
MarnuTtHoe noje npoBoaHukKa ¢ TokoMm. Kaprtuna
JUHUANA TOJIA JJIMHHOTO TPSIMOTO TMPOBOAHHKA M
4.3.3 3aMKHYTOI'0 KOJIBLIEBOI'O IIPOBOJHMKA, KAaTYLIKH C
TokoM.  OmeiT  Opcrema.  BzaumopeiictBue
MIPOBOJITHUKOB C TOKOM
434 Cuiia AMniepa, €€ MOJlyJib M HallPaBJICHHUE
Cuna Jlopenma, €€ MOaylb U HalpaBJICHHE.
43 435 JIBro>keHue 3apsHpKEHHOM 4YacTHIBI B OJIHOPOIHOM
MarHuTHoM Toiie. PaGota cuiel Jlopenia
4.3.6 SIBrIeHME DNEKTPOMAarHUTHOM HHAYKIIUH
4.3.7 [ToTok BeKTOpa MAarHUTHON MHIYKIIMHU
OAC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOMU
438 nHaykuuu dapanes
Buxpesoe anexrpuueckoe none. 3C MHAYKIUHN B
4.3.9 IIPOBOJHUKE, [OBIKYIIEMCS IIOCTYIIATEIILHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [TpaBuno Jlenna
NunyktuBHOCTH. SBiNeHne camomHaykuuu. I/1C
4311 CaMOMHAYKIUU
4.3.12 OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM
4.3.13 OJNEeKTPOMArHUTHOE I10JIE
4.3.14 TexHUYeCcKrue yCTpOMCTBA: MOCTOSIHHBIE MArHUTBI,




5.1

4.3.15

ANIEKTPOMArHUTHI, AJIEKTPOJBHUraTellb, YCKOPUTEIH

OJICMCHTAPHBIX YaCTULl, MTHAYKIITMOHHAA IICYb

[Ipaktnyeckne paboTel. M3ydeHue MarHUTHOTO
IoJIsg KaTynmku ¢ TokoM. Mccinenosanue neictBus
IIOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  ABJIEHUSA — DJIEKTPOMATHUTHOMU

MHYKLUH

KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarenbHas cucrema. CBoOOmHBIE KONEeOaHUS.

5.1.1 I'apmonnueckune kosnebanus. Ilepuwon, dacrora,
aMIuIATy1a u ¢asa KoseOaHui
5.1.2 [IpyxuHHBIA MagTHUK. MaTeMaTUYECKUI MasTHUK
VYpaBHeHue rapMOHHUYECKHUX KoJeOaHuH.
5.1.3 Kunematnueckoe ¥ JUHAMHUYECKOE OINMCAHUE
K0J1e0aTeNbHOTO ABUKCHUS
[IpeBpamienue 5SHeprum NOpU TAPMOHUYECKHUX
koieOaHusax. CBsA3b  aMIUIUTYIbl  KoJeOaHUU
>14 WCXOJTHOW BETMYMHBI C aMIUIMUTYAaMH KoJeOaHun
€€ CKOpOCTU U YCKOPEHHUS
KonebartenbHblit KOHTYD. CBoOoIHBIE
JIEKTPOMArHuTHbIE KOJEOAaHUS B  HJCATbHOM
5.1.5 KojeOaTenbHOM  KOHTYpe. AHAJOTUS  MEXIYy
MEXaHUYECKUMHU U AIEKTPOMAarHUTHBIMU
konebanusimu. @opmyna TomcoHa
3aKOH COXpaHEHHUsS DHHEPrMM B  HJI€ATbHOM
316 K0Je6aTeIbHOM KOHTYpE
BoinyxneHHbie MEXaHUYECKUe Kose0aHusl.
5.1.7 Pesonanc. Pe3oHaHcHas kpuBasd. BrIHyXIcHHBIE
AJEKTPOMAarHUTHBIE KOJeOaHus.
[IepemenHsbI1il TOK. CHHYCONAIBHBIN IEPEMEHHBINA
5.1.8
TOK.
S 19 MoIHOCTh NMEPEMEHHOIO TOKA. AMIUIUTYAHOE U

HeﬁCTByIOHlee 3HAYCHHUE CUJIbI TOKA U HAIIPAKCHUA




5.2

Tpanchopmarop. I[IpousBoacTBo, mnepemaya

norpe0ieHne AIIEKTPUYECKON SHEPIHH.
OKOJIOTUYECKME  PHUCKM  TIpU  IPOU3BOJICTBE
3110 JIIEKTPUYECKON JHEPruu. Kynerypa
HCIIOJIb30BAaHUS DJIEKTPOIHEPIUU B IOBCEAHEBHON
AKU3HU
Texuuueckue yCTpoiicTBa: ceiicmorpad,
> 11 JNEKTPUYECKUI 3BOHOK, JIMHUH dJIEKTponepesayd
IIpakTnueckue paboTHI. HccnenoBanue
3aBHCHUMOCTH TEpHOJa MAIbIX KoleOaHuii rpy3a Ha
s 110 HUTH OT JJIMHBI HUTH M Maccel TIpy3a.

HccnegoBanme MNEpEMCHHOIO TOKa B LOCIHU U3
MOCJIEOBATEIIbHO COCAMHEHHBIX KOoHJCHCAaTOpa,

KaTyIIKH U pe3ucropa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

Mexanunueckue BOJIHBI, yCIIOBUS

pacrpocTpaHeHHMs.. Iepuon. CxopocTb
>21 pacrpocTpaHeHMsl U JuiiHa BosHbL. [lonepeunsie u

IIPOJIOJIbHBIE BOJIHBI

###Par###  Untepdepenumss u  audpakuus
222 MEXaHUYECKUX BOJH

3Byk. CkopocTs 3ByKa. I'poMkocTh 3Byka. Beicora
523 ToHa. TeMOp 3ByKa

DONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHUS H3ITy4EHUS

9JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
524 BEKTOpOB E, B M v B 2JIEKTPOMAarHUTHON BOJIHE B

BaKyyMe

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHUE,

IIPEJIOMIICHHE, noJisipu3anus, mudpaxus,
22 unTepgepeHys. CKOpPOCTh  AIIEKTPOMArHUTHBIX

BOJIH

[Ilkanma 3JIeKTpOMAarHUTHBIX BOJIH. IIpuMeHeHue
326 AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [lpyHuMnBl ~ pagvocBs3M U TEJIEBUACHMUSL.

Pannonokanms. aﬂeKTpOMaFHI/ITHOC 3arpsA3HCHUC
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OKpY>KaroIlEen Cpeibl

5.2.8

5.3.1

Texunueckue YCTpOMCTBA: MY3bIKaJIbHBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JIMarHOCTHKA B
TEXHUKE W MEIUIMHE, pajgap, paJauoNpuEMHUK,

TEJNEeBU30p, aHTeHHA, Tenedon, CBY-neup
OIITUKA

[IpsmonnHEiHOE  pacIpoCTpaHEHHE CBETa B

OAHOPOAHOM cpene. JIyu cBeTa

5.3.2

5.33

534

OTpa)KCHI/Ie CBeTa. 3aKOHEI OTpaXCHUA CBETA.

[Moctpoenne n300paxeHHii B IIIOCKOM 3epKaJie

HpeJ'IOMJ'ICHI/IC CBETa. 3aKOHBI IPCIOMJICHUA  CBCTA.

AOCOTIOTHBIN [MOKa3aTeb PEIOMIICHUS

[TomHoe BHYTpeHHee oTpakeHue. IIpenenbHbIi yroi

TIOJIHOT'O BHYTPCHHETO OTPAKCHUA

5.35

5.3.6

5.3.7

Hucniepcus cBeta. CioxHbIN cocTaB 0€l10ro cBera.
IBet

Coluparonue 1 paccewBaromiye JMH3bI. ToHKas
nuH3a. POKYCHOE pacCTOSHUE U ONTHYECKas Cuia
TOHKOH JmH3BL. llocTpoeHne wu300paxeHuid B
coOMpaloIIMX U paccenBarolux JuH3ax. Gopmyna

TOHKOM JIMH3EI. Y BEJIMUEHHE, JaBaeMoe JTHH30HM

[Ipenensr NIPUMEHUMOCTH reOMETPUYECKON

OIITUKHU

5.3.8

WNuTtepdepennus cera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOIr01eHUS MaKCUMyMOB u
MUHUMYMOB B HMHTEPQEPEHLHOHHONW KAapTHUHE OT

ABYX CI/IH(l)aBHBIX KOTCPCHTHBIX UCTOYHUKOB

5.3.9

5.3.10

5.3.11

Hudpakius cBera. [ludpakunoHHas pemérka.
VYcnoBue HabMOIeHUs TJIaBHBIX MaKCUMYMOB MpHU
MaJ€HUA  MOHOXPOMATHMYECKOro  CB€Ta  Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonapuzanus ceera

Texnuueckune YCTpOWCTBA: OYKH, aymna,

¢)0T0annapaT, HpOCKI_II/IOHHHﬁ armapar,



MHKPOCKOII, TECJICCKOII, BOJIOKOHHad  OIITHKa,

T(paKkIUOHHAS PEIIETKA, MOJIIPOUI

[Ipaktnueckne paboTel. M3mepeHue mokaszarens
MPETOMJIICHUS. HUccaenosanue CBOICTB
5.3.12
n3o0pakeHnit B imH3ax. Habmonenue nucnepcun

CBETa

7.1

7.2

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/IHH IIPUMEHUMOCTHU KJIaCCUYECKOM
MCXaHHKH. HOCTyJIaTBI TCOpHUU OTHOCUTCIILHOCTHU:
6.1
HWHBAPUAaHTHOCTh MOAYJIsA CKOpPOCTH CBE€Ta B

BaKyyMe, IPUHIIMIT OTHOCUTEILHOCTH DUHILITEHHA

OTHOCHUTENBLHOCTD OJIHOBPEMEHHOCTH.
62 3ame/JIeHe BpEMEHU U COKpPAICHUE JUTMHBI

6.3 DHEeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3b  Macchl C DJHEPrUEM W UMIYJIbCOM
6.4 CBOOOJIHON YaCTHIIbI. DHEPrUs MOKOsSI CBOOOIHOM
YaCTHUIIBI

KBAHTOBAA ®U3MKA
3JIEMEHThI KBAHTOBOM OIITUKU

®otonsl. @Popmyna Ilnanka cBSI3u dHEPrUn
7.1.1 ¢oTOHa C ero 4YacTOTOW. DHEpPrus MU MMITYJIbC

¢dbortona

OTkpeiTHE U uccnenoBanue Gorodpdexra. OnbITH
7.1.2
A.I'. CroneroBa. 3akoHs! poTorddhexra

3 VpaBuenue OuHmTedHa s hoTodddekTa.
7.1.
«Kpacnas rpanuna» gotosdpdexra

7.14 Hasnenue cBera. OnwiTel [1.H. JIeOenena

7.1.5 XMUMHUYECKOE IEHICTBUE CBETA

TexHnueckue yCTpOMNCTBA: ¢doTrozaeMeHT,

(dhoTomatunk, comHeuHas 6aTapesi, CBETOIHO/T

CTPOEHUME ATOMA

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
7.2.1 HCCIEA0BAHUIO CTPOEHHUS aroMa. [InanerapHas

MOACIb aTOMa




7.3

7.2.2

723

7.2.4

[Tocrynatel bopa. M3nydeHue u moOrjiouieHue
(OTOHOB TIpU TEPEeXoJie aToMa C OJHOTO YPOBHS
sHepruu Ha Apyroil. Buaesl cnektpoB. Cnekrtp
YPOBHEU dHEPrUM aTOMa BOAOpOAa

BosiHoBBIE CcBoOMcTBa yactul. BoisiHbl ne bpoins.
KopmyckynsipHo-BotHOBOM tyasu3M. Judpaknus
AJIEKTPOHOB Ha KpUCTAJLIaX

CrnoHTaHHOE M BBIHYXJCHHOE  M3JIy4EHHUE.

YcTpolcTBO U pUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

7.3.1

TexHuueckue yCTpOMCTBA: CIEKTpaJbHBIA aHAIN3
(cnexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTEP
[IpakTuueckue paboThI. Habmronenue
JTUHENYaToro creKkTpa

ATOMHOE AP0
Mertoast HaOJII0 ICHU ST u perucTpanuu

QJICMCHTAPHbIX YaCTUI]

7.3.2

OTtkpeiTHE pagunoakTuBHOCTU. OmbITEl Pesepdopaa
[0  ONPENENICHUI0  COCTaBa  PaTHOAKTUBHOIO
m3nydyenus. CBoiictBa anbda-, Oera-, ramma-
W3IydYeHUs. BIusHUE paJiMOaKTHBHOCTH HA JKUBBIC

OpPraHUu3MbI

7.3.3

OtkppiTHEe TpOoTOHa U HeWlTpona. HykioHHas
Mozenb siapa leizenbepra — MBanenko. 3apsg

sapa. MaccoBoe 4HucIIo sapa. H3oTomsl

7.3.4

7.3.5

Anbda-pacnaa. DIEKTPOHHBIN M TMO3UTPOHHBIN
OeTa-pacnaj. lNamma-uznydenue. 3aKoH

PaZAMoaKTUBHOIO pacnaaa

DHeprus CBSA3HM HYKJIOHOB B spe. SI€pHbIE CUJIBI.

HedexT maccrl sapa

7.3.6

ﬁ,[[epHLIC pCaKkIuu. I[CJIGHI/IG N CUHTC3 AICP

7.3.7

Snepublii  peaktop. TepMOSAECpHBIA  CHHTES.
[IpoGneMbl U MepCHeKTUBHI AIEPHON SHEPreTHKU.

OKOJIOTMYECKHE aCIICKThI SII[epHOI\/'I OHCPICTUKU

7.3.8

aﬂeMeHTapHBIe YaCTHUIIBI. OTKpBITI/Ie MO3UTpPOHA.



DOyHAaMEHTAJIbHBIE B3aUMOJICHCTBUSA

7.3.9

7.3.10

TexHuueckue ycTpoicTBa: HO3UMETp, Kamepa
Bunbcona, simepHblit peakTop, aToMHas bom0ba
[IpakTnueckue pabotsl. lccienoBanue TpPEeKOB

gacTHIl (110 TOTOBBIM (hoToTpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3nmuoro Heba. Co3Besnusi, spKue 3BE3NBI,
IUIAHETHI, UX BUJIUMOC ABHIKCHHC

ConHeuHas cuctema. IlnmaHeTsl 3eMHON TpyMIIbL.
[InaHeThI-TUTAaHTBI M WX CIYTHUKH, KapJIMKOBBIC
mnaHeTsl. Manble Tena COJTHEYHOM CHCTEMBI

Conane, ¢orochepa u armochepa. ConHedHas
AKTHBHOCTh

8.4

Wctounuk sneprun CosHua u 3B€371

8.5

8.6

3BE3bI, MX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETUMOCTb, PAJINyC, TEMIIEPATYPa, UX B3aUMOCBSI3b.
JnarpamMmma «CHeKTpaIbHBIA KJIACC — CBETHUMOCTBY.
3BE3 b1 TJIaBHOM I10CJICIOBATEILHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTB» IS 3BE3
IJIaBHOM I10CJIEIOBATEIILHOCTH

Buyrtpennee crpoenne  3BE3n.  CoBpeMEHHbIE
MIPEJCTABICHUSI O TPOUCXOKIECHUU U HBOJIOLUHN
CoHiia 1 3B€311. DTallbl )KU3HHU 3BE3

8.7

Mneunsiit [1yte — Hama [Manaktuka. CrniupanbHas
CTpyKTypa ['anaktuku, pacupeneneHue 3B€31, rasa
n npuid. Ilonoxenune u nBuxkenue ConHua B
INanaxTuke. [Inockas u cdepuueckas MoJCUCTEMBI
lNanakTuku

8.8

8.9

8.10

Tunel ramakTuk. PangvoranakTMKu W KBa3aphl.
UeEpHble AbIPHI B pax TATAKTUK

Bcenennas. Pacmmpenune Bceenennoil.  3akoH
Xab6na. Pa3zberanue ramaktuk. Bo3pact u paguyc
Bcenennoii, teopust bosbmioro B3peiBa. Mojenb
«ropsiuer Beenennoi». PennkroBoe uznydeHue

MacuraGHast CTpPYKTYypa Bcenennoi.
Meraranaktuka. Hepeménnsie poOIeMBbI

aCTPOHOMHHU




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Kupuxk JI.A. PazHoypoBHEBbIE CAaMOCTOATEIbHBIE U KOHTPOJIbHBIE PAOOTHI,
» @u3uKa. py: CalT s yJalluxcs U npenojaBaTenei (pu3nku

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

C.A. Tuxomupona ®usuka 10-11 kmaccel. Metoauueckue MaTepuaiibl s
yauTtes (0a30BbIi U yriayOJEHHBIA YPOBHH),

COopHuk BompocoB U 3a1a4 1o ¢usuke 10-11 xi. Crenanona I'.H.
3amanust 111 UTOTOBOTO KOHTPOJISl 3HAHUM ydamuxcs 1o ¢pusuke 7-11 xi.
Kabapaun O.®D., Kupuk JI.A. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U
KOHTPOJIbHBIE paldOTHI,

Tectol ¢pusuka 10-11 kin. Kabapaun O.0. ,

CoOopnuk 3ana4 no gusuke 8-10 k. PeimxeBudA.Il. M.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

* B nomoip yunremnto. @epepanust iHTEpHET-00pazoBanus http://som.fio.ru/
* Poccuiickuit oOpa3zoBarenbHbIi mopTan. Karamor cripaBo4Ho-
UH(OPMAITMOHHBIX HCTOYHUKOB

http://www.school.edu.ru/

* DekTpoHHbIe OecriaTHbie OnbmuoTeku http://allbest.ru/mat.htm

* EcrecTBeHHO-Hay4HbIH 00pa3oBaTeNbHbII nopTan (y4eOHUKH, TECTHI,
OJIMMITHA]IbI, KOHTpOJIbHBIE) http://en.edu.ru/db/

OI'BHY OUITN



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT B0T60091953345287616995357499410305195481097575
Bnageney Tapacosa Tamapa leopruesHa

OedcTevTened C 10.04.2025 no 10.04.2026



http://www.tcpdf.org

		2025-11-10T09:52:21+0500




