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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom denepaibHoil paboyeil mporpaMMbl BOCHUTAaHUS WU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu o0yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEILHOCTHOI'O MOIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTh peaju3allud MEXIPEIMETHBIX CBS3ed (QPU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNbTaThl  OCBOGHUS Kypca (U3HKUA: JUYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka O HambOojee OOMMX 3aKOHAX IPHUPOJBI, BHICTyMHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
I €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOTHeH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTUH B chepe IHEPreTHUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue
(¢u3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UMU YYEOHBIX UCCIIET0BAHMIA.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
P UAEH, KOTOPbIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€pUH, BELIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IMIUPOKAM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKHX MPUIOKEHUH HM3YUCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTHYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBJSOTCA (u3HUeckue Teopun (PopMHpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3HKU pean3yeTcs MpexKe
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMBI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX PaboT, KOTOPHIE B ITpOrpamMme
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS YYaCTHHUKAMHU 00pa30BaTeIbHOIO Mporecca
UCXO/sI U3 OCOOCHHOCTEH IMIaHMPOBAaHUS M OCHauleHus kabuHeta (usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHue ynensieTcs peleHnio pacuéTHBIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPHUOPUTETOM SBJISIOTCS 33Ja4M C SIBHO 3aJIaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pas3zesia Kypca, TaK M UHTErpUpPYS 3HAHUSA M3
pa3HbIX pasnesnoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJaHUS Ha
OOBSICHEHHE NPOTEKaHUs (PU3MYECKUX SIBJICHUH M MPOLECCOB B OKPYKAIOIIEH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuM ¢ TpedoBanusMu GPI'OC COO k MaTepuasbHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanimoHHOe o0opyaoBaHue GOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(dyH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpyaOBaHUE [IJIi YYCHUUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXcsi K HaydyHOMY
U3YyYEHUIO TPUPOABI, PA3BUTHE HUX MHTEUIEKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MMO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;

e (¢dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTiKeHrne 3THX Leneld oOecreynBaeTcsl pelieHHeM CIIeAYIoMUX 3a7ad B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 0011Iero 00pa3oBaHUs:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3J€MEHTHI aCTPOYU3HKY;

e (opmupoBaHHE yMEHUN NPUMEHATb TEOPETHUYECKUE 3HAHUSA IS
OoOBsICHEHHS (PU3NYECKUX SBICHUH B NPUPOAE U Uil TNPUHATUSA
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3znueckoll Monenblo, 3ajay, MOAPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W MPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CAMOCTOSTENLHOIO IJIAHUPOBAHMSI U TPOBEICHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIEro
oOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepedYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paldoT SBISECTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JeacT BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeToAbl HAYYHOI'0 NO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SIBIEHUH M mpoleccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpHH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIIOJIEM.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCH CHUCTEMBbI KOOPJMHAT.
Ciio)keHue nepeMenIeHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuposmmueitHoe neuxenue. JBrmkeHre MaTtepuaibHOM TOYKH MO OKPY>KHOCTH
C MOCTOSIHHOW O MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBH>KEHUE CHAPSJ0OB, LICMTHBIE U PEMEHHBIE NTEpEaaAUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPALMS KHUHEMATUYECKHUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpazoBaHue NBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenune aBuxkeHusi Tena, OpOIIEHHOTO IMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHrne HEpaBHOMEPHOTO ABMKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro TtaroreHus. Cuma Tsbkectu. IlepBas kKocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU Tela B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE IPUMEHEHUE: MOJALIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUSI.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbsC cuinbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHHUS HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KMHETUYECKON SHEPTUH.

[TorennumanbHas SHEprus. [TorennuanbHas SHEprug yOpyro
nedopMUpoBaHHON NPYKUHBL. [loTeHIIMaNbHAS YHEPTUS Tela BOJIU3H MOBEPXHOCTH
3eMIu.

[ToreHnuanbHble WM HEMNOTCHIMAJIbHBIE  CHJIBIL. CBsi3b  paboThI
HEMOTEHIMAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHUE.

[Tepexo1 MOTEHIMAIBHOW SHEPTUN B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOIO JKIyTa.

Pa3znen 3. MouiekyisipHasi pU3HNKa U1 TEPMOANHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aUMO/JICMCTBUS YacCTHI] BEIIECTBA. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JNUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 MU PY3UHN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mogens, HIUTIOCTPUPYIOIIAst TPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepMoauHamuueckass cucteMa. BHYTpeHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus1. KonmmaecTBo TemioTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMHUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBble ~ MammHbl.  [IpUHOMIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mnone3Horo
neucTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3g@uiieHT Mojae3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3meHenne BHYTpPEHHEH 3HEpruu Teja IMpU COBEPLICHUU PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MabaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUSI CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBienue wu
KpUCTaJu3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenune npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Paznen 4. JinekTpoauHaMuKka
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe 1mone. Hanpssk€HHOCTh  3niekTpuueckoro mods.  [Ipuniun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratuueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOJHMKH W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. Jludnexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwlx cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [1J1s MOJTHOM (3aMKHYTOM) AeKTpruyeckoi nenu. KopoTkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIeKTpUUYECKUii TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipamoe wu3MepeHue »saeKkTpoaBMXKylied cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUs: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHEGHMI, JHMHEWHas (QYHKIHS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
3JIEKTPUYECKUE SBJICHUS B KUBOU IPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKA.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MNOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIHHUK, KOHAUIIMOHEP, TEXHOIOTHHI
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, AIIEKTPOHATrPEBATEIbHBIC pUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MAarHuTHl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKIUU. [[puHLIMT Cyneprno3uuyn MarHUTHBIX MOJIEH.
JluHMM MarHuTHOM WHAYKIUH. KapTWHa JWMHUMA MArHUTHOM WHAYKIIMW IOJISI
MNOCTOSIHHBIX MAarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTena. BzanMmoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SIBiieHne 3JIEKTPOMAarHUTHOM WHAYKUMU. IIoTOK BekTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne neicTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pa3pnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
"apmonnyeckue konebanus. [lepuon, vacrora, ammuTyna u ¢asza KojeOaHUIA.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosneOanuii. [IpeBpalnenue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATBHOM KOJe0aTeTbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHWYECKUMHU U
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUAX. BBIHYKIEHHBIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHYXeHHBIEC 3JI€eKTPOMAarHUTHEIE KOJIEOaHNUS.

Ilepemennbiii  TOK. CUHYyCOMAAIBbHBIM TNEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUM JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUI MasTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTE€IbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMeHHOTO TOKA B LIETIH U3 MOCJIEI0OBATEIBHO COCTMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeuHble W MPOJOJIBbHBIC BOJHBI.
WNuTtepdepenius u nuppakius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOiICTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOU PE30HAHC.

HaGmronenne CBSI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerprueckass onrtuka. IIpaMoinuHENHOE paclIpoCTpaHEHUE CBETa B
oxgHopoaHou cpene. JIyu ceera. ToueuHblli UICTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. IlonmHoe BHyTpeHHee oTpakeHue. lIpenenbHblid yroja MOJHOTO
BHYTPEHHET'0 OTPaKEHUSI.

Hucnepcust ceeta. ClnoxHbI cocTaB Oenoro ceera. L{ger.

Cobuparoiue 1 paccenBarolue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHUe
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHue n3o0pakeHui B COOMPAIOITUX U
paccenBaroluX JUH3aX. PopMysia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOmMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hubpakuusa cseta. JudpakuumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpOCKoIa, TeJIeCKOona.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO AU(PPAKITMOHHON PEMIETKHU.

HalGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznen 6. OcHOBBI ClIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJSl CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpalICHUE
JUTVHBI.
DOHeprusi U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILBbI. 9Hepr1/151
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEprun (PoTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiThe u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpapHenue OiHmTerHa 11 Gortodrdderra. «KpacHas rpaHuia»
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpocTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHIL.
[Inanerapnas Mmogmens aroma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW mMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckynsipHo-BOIHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHelyaThiX COEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHunto coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uziydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPIeTUKU. DKOJIOTUYECKHUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KIJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIsI 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Ausl CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PUBUKU U
aACTPOHOMHH B COBPEMEHHOW HayYHOUW KapTHHE MHpPA, poJib (U3HUECKON TEOPUH B
(dbopMuUpOBaHUY MPEACTABICHUHN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  O00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (Qusmyeckas BeEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOCKUMH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH>KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, EUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPaIbHBIN aHaIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pPAAap, PAaAHONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbIi YPOBEHB) JOJKHO OOECHEUHUTHh TOCTUIKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIpaBJICHUU
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX TyMAaHUCTHUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0I1ecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTh POCCUICKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYyIIero (GU3NYECKO HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cepaMm NpodhecCHOHANbHOU IEATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSH>KEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1leJIeld YCTOMYUBOIO Pa3BUTHSI YEJIOBEUECTBA,

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeNIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO  (DOPMYNIHPOBaTh W aKTyalIM3UpOBaTh  MpodIeMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENCIATh IETH JEATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C YYETOM aHalW3a WUMEIOIIUXCS
MaTepHAIbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OIICHUBATh PUCKH TOCEACTBUH JACSITEIILHOCTH;
KOOPJMHUPOBATH U BBITIONHATH Pa0OTY B YCIOBHUSIX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibCKHe TeCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUCBHIMA TOHSITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTHI JIJIS TOKa3aTeIhCTBAa CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIa/IETh HAaBBIKAMH TOJy4YeHUs WHOOpMAIUU (PU3MUECKOTO COIEP)KaHUSA U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpPXKAHUS B Pa3IMUHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JAEUCTBHM C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAaThb pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3WULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE YUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJTHCHHS TPAKTHYECKON pabOThI ¢ YYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMHUPOBAHUIO M TMPOSBICHHUIO JSPYAUIIMH B 00JIACTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTH KOPPEKTHUBBI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIAJCTh HABBIKAMH  II03HABAaTCIBHOW  peduiekcMM  KaKk  OCO3HaAHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX TMPOILECCOB, HMX PE3YJbTAaTOB U
OCHOBaAHUI;

KCTOJIb30BaTh MPUEMBI pe(IeKCUU IS OIEHKH CUTYyallid, BEIOOpa BEPHOTO
pelIeHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MpUHUMATh MOTHBBI M apTyMEHTHl APYTHX TIPH aHAU3€ pPe3yIbTaTOB
TeSATEITHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATEITBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 1OCTHKEHHS TUYHOCTHBIX PE3YITATOB OCBOSHUS ITPOTPAMMBI 110
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOITMOHAIBLHOEC
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATFHBIM U3MEHEHUSIM U TPOSIBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TPH OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelIeHur PU3nUecKux 3a1ay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHUE,
CBOOOJIHOE MaJ€HUE TEJ, JBUKEHUE MO OKPYKHOCTHU, UHEPLHUS, B3aUMOJEHUCTBHE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHue, KOHACHcalus, IUIaBICHHE, KPUCTAIU3alUs, KHUIEHHE, BIAKHOCTb
BO3/lyXa, MOBBIIICHUE JIaBJICHUs ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXIY MapaMeTpaMu COCTOSIHUSI ra3a B HU30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPA/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJMHAaTa, IyTh, IEpEeMEIleHUe, CKOPOCTb, YCKOpEHHME, Macca Tena, CuJia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3HUYECKU CMBICIT HCTOJB3yEMbIX BEJIMYMH, MX OOO3HAYCHMS] U E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIBb3Ysd (U3MYECKHEe BETUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTHUYECKOTO JBHUIKEHHUS MOJIEKYJI, CPEIHEKBaApaTHUYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
0o0O3HAaYeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MMOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUNM CMBICT HCIHOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHATM3UPOBATh (PU3NUYECKHUE TPOIIECCHl U SIBICHUS, WUCIIONB3Ys (U3MUECKHE
3aKOHBI W TIPUHIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs HUMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3iuyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBHI 10 HCCIEIOBAHUIO (PU3UYECKUX SBICHUU U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPCHHM, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(dbUKCUPOBaTh PE3YIBTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax y4eOHOTro DKCIEPUMEHTa, Yy4eOHO-HUCCIEIOBATEILCKOM U MPOEKTHOMU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHS 3a/1auu
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOMUMBIE ISl €€ pelleHus, MPOBOAUTh PACUEThl U OLIEHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4U: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIONMYJSpHON WHGOPMAINK, TOIYYEHHOW W3 pPa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, 00BbSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHH;

UCTIOJIb30BaTh TEOPETHUECKIE 3HAHUS TI0 (DM3MKE B MOBCETHEBHOMN YKU3HU JIJIS
obOecrnieueHusi 0€30MACHOCTH MpH OOpalleHUH ¢ OpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOUIEH CPEJIE;



paboTaTh B TpylIe C BBIIOJHEHHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIAaHUPOBATh padOTy TpYyNIbl, PALUMOHAIBHO pACHpPEleisITh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K koHny o0yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOW NEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U E€AUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIN ANEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIIOHHAasi MOJIeNIb aTOMHOI'0 fJipa NMpU pPelIeHUU (U3HUECKHX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, JJIEKTPOMArHWTHas WHAYKLIUSA, JCHCTBUE MAarHUTHOIO IIOJA Ha
IPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, NPSAMOJUHEHHOE PpacIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTepdepeHuus, audpakuus U MOJIIpU3alMs  CBeTa, JAMCIEPCHsl CBeETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MAarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTH  PA3NIMYHBIX  Cpel) |
AIIEKTPOMArHUTHbBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHAYKOUS MAarHATHOrO Imousisl, cuia Awmrmepa, cuna JlopeHua, MHIYKTUBHOCTH
KATYIIK{, 3HEPIUsl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA U 4YacToTa
KoneOaHuil B KojeOaTeabHOM KOHTYpe, 3api]l U cuja TOoKa B Ipolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTUYECKasl Cujla JIMH3BL, MPU OMUCAHUM MPABWIBHO TPAaKTOBAaTh (PUIUUECKHIL
CMBICT HCIOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYEHWs M EIWHUIBI, YyKa3bIBaTh
(opMyJIbl, CBSI3bIBAIOLLIME TAHHYIO (PU3HUYECKYIO BEIUUHHY C IPYTUMHU BEIMUYNHAMU;

ONMCHIBATh H3YYEHHbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHl, HCHOJbB3Ys
(pu3nuecKre BEIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI
UCITOJIb3YeMbIX BEJIMYWH, WX OOO3HAYCHHUS W CIWHUIIBI, yKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3WUYECKYI0 BEIWYMHY C JAPYTHMH BEJITUYHMHAMH,
BBIYHCIISATH 3HAYCHHE (PU3NUCCKON BETMIHHBL

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCH M SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI M MPUHIHMGL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapalIeTbHOTO
COCOMHEHUS MPOBOJHUKOB, 3aKOH Jkoymnsa—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI IMPEIIOMJICHUSI CBETa, ypaBHeHHe ODWHIITEHHA i1 Gorodddexra,
3aKOH COXPAaHEHHWs JHEPrUH, 3aKOH COXpPaHEHUS UMIYJbCa, 3aKOH COXPaHEHUS
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOE BBIpAKEHUE U YCJIOBUS (TpaHHIIB, 00IacTH)
PUMEHHUMOCTH;

OTIpeICIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TTOJISI TPOBOAHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOWTHh W OIKCHIBaTh H300paKEHHUE, CO37AaBacMOE IUIOCKAM 3€pKajoM,
TOHKOM JIUH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJBb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO HM3MEPEHUS M HCIOJIb30BAaTh WU3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCIIOIH30BAHUEM MPSMBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUAC TaOMUIl U TpaduKos,
JIeNaTh BBIBOIBI 10 Pe3yIbTaTaM UCCIICIOBAHMUS,;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TPOSKTHOU
JESTENHPHOCTH C WCIIONh30BAHUEM H3MEPHUTENIBHBIX YCTPONCTB M J1aOOPaTOPHOTO
000pyT0BaHMS;

pemaTth pacy€THblE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
MCIIOJIb3YS (PM3MYECKUE 3aKOHBI W TIPUHIIUATIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOoOXomuMbIe NIl €€ PEIIeHUs, MPOBOAWTH PAcCUEThl U OIICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUECKON BEITMINHBI,



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nvecKue sIBJICHUS,

UCII0JIb30BaTh IPU PEIICHUU YU€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAY4YHO-TIOMYJSIPHOM HMHPOpPMALUM, MOJYYEHHOW U3 pa3IMYHbIX
MCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTYyHaEMYI0 HH(OPMALHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTarb B TpyNIe C BBHIMOJIHEHWEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIBI B PEIIEHUE paccMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Utoro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bub6mmoreka [{OK
4.1 3 10
flekTpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkHM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTHO€ 1noJie. DIeKTpOMarHuTHAast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fee;(;:)—.[ r(3/I§f41c97c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOPEHHE 4 Et?[i?;;f:é(sigr(jﬁfﬂcg?c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Konrtpoasubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrie MGT(})[;BI HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
! https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMUPOBaHUHN COBPEMEHHOM 1 bubmuorexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBroxkenus. [lepemernenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE pSIMOJIMHENHOE 1 bubnuoreka [JOK
IIBHOKEHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHue. Y CKopeHue 1 bubnuoreka [JOK
cBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

N bubnuoreka [JOK

7 JIBuKEeHNE MaTepUAIILHOW TOYKH I10 1

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHII OTHOCUTENBHOCTH

bubmuoreka [JOK

8 Tanunes. I/IHepquanLHHe CUCTEMBI httos://m.edsoo.ru/ff0c3bes
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun

9 CYIEpIO3UINH cuil. BTopoii 3akoH brbmmorexa LOK

. https://m.edsoo.ru/ffOc3be8
HproTona ais MatepuaibHOM TOUKH

10 Tperunit 3akoH HproToHa 1ist bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas kocMudeckas bubnmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumment

13 Tpenusi. Cuiia COnpoTUBIICHUS TTPU bubnuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MoMeHT cuiibl. [lnedo cuisbl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPIOTO Tena
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnunoreka [JOK
NMiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBI>KEHHE

16 PaGoTta 1 MOITHOCTH CHJIBI. bu6mmoreka [JOK

Kunernueckast OHEPrusia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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MaTepualibHOW TOuKU. Teopema 00
M3MEHEHNUH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ynpyro
neGopMHUPOBAHHON MIPY>KUHBIL.
[TorenumanpHas 3HEPTUS TENa
BOJTM3H MOBEPXHOCTH 3EMITH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToreHnmaneHbIE U
HenoTeHLUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
W3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUH

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«MccnemoBanue CBsi3M pabOTHI CHITBI
C I3MECHCHHEM MEXaHHICCKOM
SHEPTHH TeJla Ha IPUMEPE
PACTSDKEHUS PE3MHOBOTO JKI'yTa»

20

KonTtponpHas padoTa o teme
«Kunemaruka. /JlnHamMmuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE NIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKO M
TEOpUU. BpOyHOBCKOE NBMKEHHUE.

Muddysus

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep JBUKEHUS U
B3aMMOJICICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIAKOCTEH
U TBEPJBIX TEII



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konuuectso
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
n e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneansuenii ras B MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AOcomoTHas TemnepaTypa Kak Mepa
CpeHEH KUHETUYECKON YHEPTUU
JIBH)KEHUS MOJIEKYJ. YpaBHEHHUE
MenneneeBa-Kianeitpona

bubmmoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHA. ["a30BbIE 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanne 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO Ta3ay

29

W3omnporuieccsl B ueaibHOM rase u
uX rpaduueckoe npeacTaBlieHne

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buytpenusis sHeprus
TEPMOIUHAMHYECKON CUCTEMBI U
crioco6bl e€ n3meHeHus. Kommuectro
TEIUIOTHI U pabota. BHyTpeHHss
SHEPrusi 0JHOATOMHOIO UEaLHOTO
rasa

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

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

Y aenpHas TEMI0EMKOCTh BEIECTBA.
KoanuecTBo TennoTsl npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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Tertonepenave. AnnadbaTHbIA
nporiecc

33 [IepBblii 3aKOH TEPMOJMHAMUKH U bubnuorexa [JOK
€ro NNpUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs nporeccoB B
34 npupoae. Bropoii 3akon brbmmorexa [OK
PHpoe. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunnun nevicreus u KT/ bubmmoreka [IOK
TETUIOBOM MalIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJOTHYECKHEe MPOOIEeMbI
TETUIOIHEPTETHKHI
O6006marmui ypok
38 «MonI::lK H’: Haf}llp ¢usuka. OCHOBBI bubanorera LOK
YIp ’ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHUKI
KonTtponsHas padoTa o Teme
39 «Monekymnsapras ¢puszuka. OCHOBBI Bubmmorexa LIOK
YPIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS
41 BIIQYKHOCTH BO3ayxa. HachleHHbIi bubmmorexa [IOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue u
amop(dHbIe Tera. AHU30TPOIHS
P o P bubmuoreka [JOK
42 CBOMCTB KpHucTaLIOB. JKunkue

KpuCTalJIbl. COBpeMeHHLIC
MaTepuabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
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[laBnenue U KpUCTATUIU3 AU

43 VY enpHasg TeIioTa IIaBiICHUS buGnuorexa [IOK
A ) https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubmmoreka [{OK
44 YpaBHEHME TEILIOBOro OajaHca
PABHEHHE TEILIOBOT i https://m.edsoo.ru/ff0c6820
DiexTpu3anusg Tell. DIeKTPUUECKUN
45 3aps p)lBaILH a DIIEKT I/I‘II;CKI/IX brbmmorexa [OK
PAL. o p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 H(I))n OBOJIHUKU 3aK(I:H bubmorexa LOK
yip ’ https://m.edsoo.ru/ff0c6bcc
COXPAaHEHUS IEKTPUICCKOTO 3aps/ia
BsaumoneiictBue 3aps10B. 3aKoH
47 Kynona. ToyeuHbIN DIIeKTPUIECKUI bubmorexa LOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpspk€HHOCTB IEKTPUIECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
AJIEKTpUUYECKUX NojieH. Jlunuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaboTa cui 31eKTpoCcTaTHIeCcKOro
49 noJs. [lorennuan. PasHocts Eubmorexa HOK
' tait. https://m.edsoo.ru/ff0c6f00
MOTEHI[AATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
POBO A P bubmuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MpOHUIIAEMOCTh
b K
51 OnexrpoéMkocTs. Konnencatop nommorexa [10

https://m.edsoo.ru/ff0c7126
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa”

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOT0 IPHUHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHe EKTPOIPUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [IoCTOSITHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LEenu

56

[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIIaHHOE COEAMHEHUE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHrue cCMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOBY»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuyeckoit enu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHbiit ypok. KonTponbHast
paboTa no Teme "DieKTpoArHAMUKA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Beepoccwuiickas mpoBepovHas
pabota

60

O6o06maromuii ypok
«ONEKTPOAUHAMUKAY /
Bcepoccuiickas mpoBepoyHasi paboTa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHas IPOBOAUMOCTb
TBEPIBIX METAIIOB. 3aBUCUMOCTh
COTIPOTHUBJICHUS] METAJJIOB OT
TemnepaTypbl. CBEpXIPOBOIMMOCTD

62

DIEKTPUYECKUN TOK B BAKyyMe.
CBOCTBA DIIEKTPOHHBIX ITYYKOB

63

[TonympoBoAHHMKH, X COOCTBEHHAS
Y IpUMECHasi TPOBOAUMOCTD.
CaolicTBa p—N-niepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DIIEKTPUYECKHUI TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLUAIUS.
DIIEKTPOJIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DIIEKTPUYECKUI TOK B ra3ax.
CaMoOCTOSITeNbLHBIN U
HECAMOCTOSITENIbHBINA pa3psijl.
Monnus. I1mazma

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DJeKTpUYecKue MPUOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npumMeHeHue. [IpaBuia TeXHUKU
0€e3011acCHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

KonTtposnsHas paboTa o teme

«Qnekrpocratuka. [1ocTosAHHBIMI bubnuorexa [JOK
67 . 1
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
68 PezepBHbIii ypok. O0oOmIarommii 1 bubnuorexa [JOK
ypok o Temam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
IlocTostHHBIE MATHUTEL M UX

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bubmmoreka [IOK
BexTop MarHUTHOM MHAYKIIMH. https://m.edso0.ru/ff0c9778
JIvHUY MarHUTHOW WHAYKLIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmopaericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas padora «3yueHue

3 MaFHETHOEO noﬁﬂ KaT KI/Iy: 1 1 bubmorexa [OK

v https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBe MarHMTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHas pabota 1 1 bubnuoreka [JOK
«Hccaenosanue nercTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)»

JlericTBMEe MarHUTHOTO MOJISA Ha

5 JBUKYILYIOCS 3apSKEHHYIO 1 bubnuoreka [IOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna

5 DNEeKTpOMarHuTHasE MHYKITHSI. 1

[ToTok BekTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuuu. DJ1C uaayKun. 3akoH
ANEKTPOMArHUTHON UHYKITUU
®dapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
SHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEepPrus
MAarHUTHOTO TIOJISI KATYIITKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
JNIEKTPOMArHUTHI,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarauTHoe
noJie. DIEKTpOMarHUTHAS

WHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KouTponsHas paborta no teme
«MarsuTHoe moJe.
DNEeKTpOMarHUTHAS UHIYKIIHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHBIE MEXaHUYECKUE
kosebaHus. ['apMoHMUecKue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue s3ueprun

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccaenoBannue 3aBUCUMOCTH
MepPHOo/JIa MAJTBIX KOJICOaHM rpy3a Ha
HUTH OT JJIMHBI HUTH U MACChI

rpy3a»

14

KonebarenbHblil KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIorus
MEXTy MEXaHHUECKUMHU H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHA

bubmmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJIeOaTeIbHOM KOHTYPE

bu6moreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarIMMx
KoJieOaHusX. BeIHYX/1eHHBIC
MeXaHUYECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMATrHUTHBIC KOJICOaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIN TOK.
CunycougalbHbI IEPEMEHHBIN TOK.
MOoTHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOLIEE
3HAYCHHME CHJIBI TOKA M HAMPSDKECHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [Ipouszosactso,
nepeaaya v norpedieHue
3JIEKTPUYECKOMN SHEPTUU

19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHE DJIEKTPUYECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJIOTUYECKHE PUCKHU ITPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPTUHU B MOBCETHEBHO U
KU3HH
MexaHu4ecKre BOJIHBI, YCIOBUS

acripoctpanenus. [lepuon.
21 IéKOpIz)CTBppaCHpOCTpaEIeHI/IH 17§ bubamorera LOK
https://m.edsoo.ru/ff0cca54

JUTMHa BOJIHBL. [loniepeunbie u
MIPO/I0IBHBIE BOJHBI

99 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bubnuoreka [IOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbIE BOJHBI, UX

23 CBOMCTBa 1 cKopocTh. [1Ikana bubmorexa OK

https://m.edsoo.ru/ff0ccfe0

AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagUOCBSI3U U

24 TeneBuieHus. Pa3Butue cpencTs
cBs3u. Pagmonoxkarus

o5 Kontponsnas paborta «Konebanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonmHeitHOE pacnpocTpaHeHHe

26 CBETa B OJJTHOPOJHOMU cpeje. bubnunoreka [JOK

TodeuHbIl HICTOYHUK cBETaA. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBera. 3aKOHbI

bubmuoreka [JOK

21 OTPAREHIA Cf era. Hoctpoerine https://m.edsoo.ru/ffOcd4e0
M300pakeHMH B TUIOCKOM 3epKaJie
[Ipenomiienne ceera. [lonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenpHbIN yroJ MOJIHOTO https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPAKCHUS

29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
IIOKa3aTes NPEeJIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHmit

30 B uH3e. DopMyita TOHKOM JTMH3EI. bubmorexa IOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JTuH3bI
JlaGopaTtopHnas pabota

31 «HcenenoBanue CBONMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoxHBIN COCTaB

39 oenoro ceeta. LIpet. JJaboparopHas
paborta «Habmoaenune nucrepcuu
CBETa»

33 Hurepdepennus cpeta. Judpakmus bubnunoreka [JOK
ceera. JludpakunonHas pemerTka https://m.edsoo.ru/ffOced22

34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTudeckue MpuOOPHI U YCTPOICTBA

35 U YCIIOBUS MX 0€301acHOTO
MIPUMEHEHHS

36 I'panuiel MpUMEHUMOCTH bubnuoreka [IOK

KJIaCCUYE€CKOM MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynaTel cienuaibHON TEOPUHU

OTHOCHUTEIbHOCTH
OTHOCHUTEIBHOCTH
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHUE bubmorexa HOK
p ' https://m.edsoo.ru/ffOcfad2
BPEMEHH U COKpAIIECHUE JJTUHBI
DHeprus U UMIYJbC
38 pensTUBUCTCKOM yacTuiibl. CBSI3b bubmmoreka [IOK
MAaCChI C SJHEPTUEH U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKost
KonTponsnas pabora «OnTuka.
39 OCHOBBI CHIEIMATEHOM TEOpHUH bubmorexa LOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTHY
40 ®otonbl. Dopmyna ITnanka. bubnuoreka [IOK
DHeprus ¥ UMIyJabc HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K
nonmoTexa
41 oto3ddekra. OnbiTer A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroinieroBa
3akonsl Gpororddexra. YpaBHeHHE
. . bu6mmoreka [JOK
42 OitHmTeiHa 1 hotodddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» pororddexra
Hasnenue ceeta. Onbithl [1. H.
43 JleOeneBa. XuMHUYECKOE JIEHCTBUE Bubmorexa OK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u
m MPaKTUYECKOe MPUMEHEHHE:

¢dboTOdMEMEHT, POTONATUHK,
coJiHeuHas baTapesi, CBETOIHO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Permrenue 3aga4 mo reMe «I1eMEHTHI

bubmuoreka [JOK

45 KBAHTOBOM ONTUKM https://m.edso0.ru/ff0d0302
Mopnens atoma ToMmcona. OnbITbI

46 Pesepdopna o paccesiauio o- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
yactull. [InanerapHas Moaens atoma
bubmmoreka [IOK

41 Hoctynarer bopa https://m.edsoo.ru/ff0dOafa
Wznydyenue u normomieHrue GoToHOB

48 IIpY IIEPEXOJE aTOMa € OJTHOTO bubnuorexa [JOK
YPOBHSI SHEPTUH Ha APYroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnosrle cBoiicTBa 9acTHIl. BoaHEBI

49 ne bpoitns. KopnyckyisipHo- bubnuoreka [IOK
BOJIHOBOM ayanu3m. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3JTy4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnbrTer Pe3epdopaa mo bubnunoreka [JOK
OIPEJIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZMOAaKTUBHOTO U3TYYCHHUS
CaoiicTa anbda-, 6era-, ramma-

51 u3nydeHus. BiausHue
PaZAMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3oTonsl. Anbda-pacna. bubnuoreka [IOK
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydenue

53 DHeprusi CBsI31 HYKJIOHOB B si/Ipe. bubnmoreka [JOK

SnepHpie peakuuu. AnepHbli

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d1356

peakTop. [IpoGiieMsbl, MEPCIIEKTHBEI,
9KOJIOTHYECKHE ACIIEKTHI SACPHOU
DHEPIreTUKU

54

DneMeHTapHble YacTullbl. OTKPBITHE
MO3UTpOoHA. MeTo 1l HAOTIOICHUS U
pEerucTpaIyu dIeMEeHTaPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3anMOAEeCTBUSA. EAMHCTBO
(bM3UYECKO KapTUHBI MUPA»

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

55

OTans! Pa3BUTHA aCTPOHOMMHU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE aCTPOHOMUM. Buy
3B&3mHOTO Heba. Co3Be3aus, ipKue
3BE3/1bl, IUIAHETHI, UX BUIUMOE
nerkeHue. CojlHeyHasi cucTteMa

56

Counnie. CotHeuHast akTUBHOCTD.
Hctounuk sueprun CoJiHia U 3BE3]1

57

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI IIIaBHOU
MocCJIeI0BaTeIbHOCTU. BHyTpeHHee
ctpoenue 3B€31. CoBpeMEeHHbIE
MIPEJICTaBICHUS O IPOUCXOXKICHUU U
sBosounn CoJiHIA U 3BE3]T

58

Mneunsiii [1yrs — Hama
TI'anaxtuka. Ilonoxenue u ABMKEHUE
Comnnna B ['amaktuke. ['anakTuky.
UYépHble ObIpHI B sApax rajJakTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pazberanue rajakTuk.
Teopus boibmoro B3peIBa.
PennkroBoe uznydenue.
MeraranakTuka

60

Hepermennsie mpo6iembl
aACTPOHOMHH

61

KonTtponsHas padoTa «51eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOH chepax IesTeTbHOCTH
YyeloBeKa

63

O6o06matromuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTHUHE
Mupa

64

O6o06maromuii ypok. Poib
(bu3nvecKoit Teopuu B
(hopMupOBaHHU TIPEACTABICHUN O
(bu3nvecKoi KapTHHE MUpPa

65

O6o6maromuit ypok. Mecto
(bu3HYECKON KapTHHBI MHPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66

PesepBHbIl ypok. MaruutHoe mnoiie.
DONEeKTpOMarHuTHas HHAYKLIHS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CIeUATBHOM TEOpHH 1
OTHOCHTEIIEHOCTH
Pesepnbriii ypok. KBantoBas ¢usuka.
bub6mmoreka [{OK
68 DneMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa3oBaHUsI

10.1

JleMOHCTpHpOBaT, Ha TMpHUMEpax poOJb W MecTo (Hu3UKA B
(GbOpMUPOBAHUH COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUIA, B PAKTUYECKOUN NEATEITHOCTH

monen

10.2

Y4uTHIBaTh IPAHULIBI TPUMEHEHUS N3YUYEHHBIX (PU3NUECKUX MOAETeH:
MaTrepHuaibHas TOYKa, WHEpIHalbHas cHUcTeMa OTc4€Ta, abCOIOTHO
TBEPIOE TEJIO0, UACATBHBIN I'a3; MOJEIHN CTPOCHHUS Fa30B, JKUIKOCTEU U
TBEPABIX TEJ, TOYEUHBIM JIIEKTPUYECKUM 3apsia — IpPU PEIIECHUU

duznyeckux 3anad

10.3

Pacnio3naBaTh (usnueckue sBaeHuUs (IIpoLecchl) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KMHETHUECKOW TEOpHUH
CTpOEHHUs BellecTBa M DJIEKTPOJAUHAMHMKU: pPaBHOMEpPHOE H
PaBHOYCKOpPEHHOE MPSAMOIMHEIHOE IBM>KEHHE, CBOOOJHOE MaieHHE
TeN, NBUKEHUE MO OKPYXHOCTH, MHEPIHS, B3aUMOJCHCTBUE Tel;
muddys3us, OpOYHOBCKOE JBWIKEHHE, CTPOCHUE IKHUIKOCTCH U
TBEPABIX Tel, U3MEHeHue oO0béMa Ten TMpH  HarpeBaHUU
(oxyaxkJiIeHuu), TEIIOBOE PaBHOBECHE, HCIApEHHE, KOHIEHCAIUs,
IUTaBJICHUE, KPUCTAIM3alMsl, KUIIEHHWE, BIAXXHOCTh BO31yXa,
MOBBIIICHUE JIaBJIEHUS Ta3a IMpPU €ro HarpeBaHuU B 3aKPHITOM
cocyle, CBSI3b MEXKIy I[apaMeTpaMu COCTOsSHUSA Tra3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, BBaHMOﬂCﬁCTBHe 3apsAa0B

10.4

OnuceiBaTh MEXaHUYECKOE ABWKCHHUC, MUCIIOJB3y:d (1)I/ISI/I‘ICCKI/IG
BCJIMYHHBI: KOOpAHWHATA, ITyTh, ICPEMCIICHUC, CKOPOCTh, YCKOPCHUC,
MacCa TCJla, CHJIAa, HUMIIYIbC TEla, KHHCTHUYCCKAA OSHCPIru:l,
MOTCHIHUAIbHAA OJOHEPTUA, MCXAHUYCCKAA pa60Ta, MEXaHHNYCCKas
MOIIMHOCTL; TIpPHU OIIMCAHUHN IIPABUJIBHO TPAKTOBATH (1)I/I3I/I‘leCKI/II71
CMBICJI HCIIOJIB3YEMbIX BCJIWYHUH, HUX 0003HaUCHUS U (105050700078
HaXO0duUThb (bOpMYJ'ILI, CBA3BIBAIOIIUC TAHHYIO (I)I/I3I/I‘-ICCKYIO BCIIMYNHY

C ApYriMU BCIMYNHAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA Te€lI M TEILIOBBIC

SABJICHUS, HUCIOJIb3Yyd (pI/I3H‘{CCKI/IC BCIHWYMHBI. JaBJICHUC TIasa,




TEeMIIepaTypa, CpEIHsAs KHHETUYECKas OSHEPrus XaoTHYECKOTO
JBW)KCHUS MOJICKYJ, CpEJHEKBaJpaTHYHas CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHsS dHeprus, paboTa Trasa,
KOA((PUIIMEHT TOJE3HOTO NEWCTBHSI TEIUIOBOTO JIBHTATEIS, MPH
ONMHMCAaHUK  TMPABWIBHO  TPaKTOBaThb  (U3UYECKHH  CMBICI
UCIOJIb3YEMbIX BCIUYHMH, WX O0O3HAUCHHUS W CIAMHHUIIBI, HAXOIUTh
bopMysbl, CBA3BIBAIOIINE JAHHYIO (HU3UYECKYI0 BEIHYHUHY C

JPYTUMH BEIMYMHAM

10.6

OnuceiBaTh U3y4EHHBIE OJJIEKTPUYECKHE CBOICTBA BemlecTBa U
JNIeKTpUYEeCKHe sBJIEHUS (IpOLECChl), HCHOIb3ysd (U3NYECKUE
BEIMYMHBI:  DJICKTPUYECKUH  3apsil,  DIEKTPUYECKOEe  TO0JIe,
HANpsDKEHHOCTh TM0JIA, MOTEHIMaJl, Pa3HOCTh MOTEHLMAJIOB; IPHU
ONHMCAaHWM  TMPAaBUIBHO  TPAKTOBaTh  (PU3MUECKUA  CMBICT
WCIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS W €IUHHIIBI; yKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO PU3NYECKYIO BEIHUNHY C APYTUMU

BEJINYNHaAMHN

10.7

AHAJIN3UPOBATh (bmnqecm/le mpouccCol U ABJICHUA, HCIIOJIB3Ys
¢du3nveckre 3aKOHbI W TPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTCHUS, |,
Il u 111 3akonsr Hpl0TOHA, 3aKOH COXpaHEHHS MEXaHUYECKOW SHEPTUH,
3aKOH COXPaHCHHS HMITYJIbCA, IPHHIIATI CYNEPITO3UIIH CHJI, TIPUHIIATT
PaBHOIIPAaBHST WHEPIHUAIBHBIX CHUCTEM OTCUYETa; MOJIEKYJSPHO-
KWHETHYECKYIO0 TEOPUIO CTPOCHHSI BEIIECTBA, TAa30BbIC 3aKOHBI, CBSI3b
CpelHel KWHETHYECKOW SHEPrHU TEIUIOBOTO JIBHKCHHS MOJIEKYJ C
a0COJIIOTHOW TeMITepaTypoid, TIEPBhI 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHCHHS DJJICKTPUYECKOTO 3apsjaa, 3akoH KyioHa; mpu 3TOoM
pa3nuyath CIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHIECKOE

BBIPQKEHUE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHEIE IIPpUHOUIIBL HeﬁCTBHH MalllvH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOfICTB; pa3jinuatb YCJIOBUSA HUX 06e30I1acHOro

HCIIOJb30BAaHUS B IOBCEIHEBHOM KMU3HU

10.9

BBINOMHATE SKCHEPUMEHTHI 110 UCCIIEA0BAHUIO (PU3UUECKUX SBJICHUN
U TIPOLIECCOB C MCIOJBb30BAHUEM INPSAMBIX U KOCBEHHBIX M3MEPEHUH;
npu 3ToM (HOopMYIHPOBATH MPoOIeMy (3a1a4y) U TUIIOTE3y Y4eOHOTrO
JKCIIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEUI0KEHHOTO

O6OPYI[OB3HI/IH, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTB BBIBObI

10.10

OCYU_[CCTBJ'IHTL npsIMBIC W KOCBCHHBIC H3MCPCHUSA (I)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB OINTHMANIbHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC MCTOAbI OICHKHN HOFpCIHHOCTeﬁ I/I3MepeHHﬁ




10.11

HccnenoBaTh 3aBUCHMOCTH MEXKIY (PHU3UUYECKUMHU BEIWYMHAMHU C
UCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHMI; IPHU ITOM KOHCTPYMPOBATH
YCTAaHOBKY, (UKCHUPOBATh pPE3YJAbTATHl TOJYYEHHOW 3aBHCUMOCTHU
(GU3UUeCKUX BEIWYHH B BUJIE TAOIUI] U rpaUKOB, A€TaTh BEIBOIBI 110

pe3yJibTaTaM UCCIIEJOBaHUs

10.12

Cobmromate mpaBuia 0e30mMacHOrO TpyAa TMpH  MPOBEICHHUU
UCCIICIOBAaHUK B paMKax Y4eOHOTO DOKCIIEPUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM U MPOEKTHOM JEATEIBHOCTH C UCIOJIb30BaHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHUS

10.13

Pemrate pacuérHple 3a7aun ¢ SIBHO 33/IaHHON (DPM3MUECKOU MOJIEIBIO,
UCHOJIB3YSl (PU3UYECKUE 3aKOHBI U MPHUHIIMIIBI; HA OCHOBE aHalIM3a
yCIOBUSL 3a7auyd  BBIOMpPATh (PU3NYECKYIO MOJEIb, BBIIEIATH
duznyeckue BeIMUMUHbI U GOPMYIbl, HEOOXOIUMBbIE [T €€ pelIeHus,
MPOBOJUTH pPacdy€Tbl U OLIEHUBATh PEAJbHOCTh IOJY4EHHOTO

3HA4YCHHS (PU3UIECKOUN BEITMUNHBI

10.14

Pemate  kauecTBeHHBIC  3aJaud:  BBICTpPAWBaTh  JIOTUYECKH
HENPOTUBOPEUHBYIO LIETIOUYKY PACCYKAECHUN C OTIOPON Ha U3YUEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IC SABJICHUA

10.15

Hcnonb3oBaTh Mpu pelieHud Y4eOHBIX 3a/lad COBPEMEHHBIE
UH(GOPMALMOHHBIE TEXHOJOTUH JUIsl TOUCKA, CTPYKTYpUPOBaHMS,
UHTEPIIPETallMi U MPEJCTaBICHUs] Y4eOHOW W HAy4YHO-TOMYISIPHOMN
uH($OpPMAIIMK, MTOJTy4EHHOHN U3 pa3NUYHbIX UICTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH NOJTyYaeMyto HH(OPMAILIHIO

10.16

[TpuBOIUTH MpUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

10.17

Hcnonn3oBarh TCOPCTUYCCKHUEC 3HAHUA I10 (1)I/I3I/IK6 B IMOBCEIHEBHOM
KU3HHU OJIA oOecneueHnst 0O€30MMACHOCTH IIpH O6paIJ_IeHI/II/I C
npn60paMH n TCXHHUYCCKHUMU YCTPOﬁCTBaMH, U1 COXPaHCHUSA
300pOBbs U CO6J'IIOI[CHI/IH HOPpM 3KOJIOTHYCCKOI'O IIOBCACHHUSA B

OKpY’Kalollen cpene

10.18

PaGoTaTh B rpymIe ¢ BHIIOJHEHUEM Pa3IMUHBIX COLUAIBHBIX pOJIEH,
IUIAHUPOBaTh  palbOTy TpYMNMNbl, palMOHAIBHO  PACHpPEnessTh
00s3aHHOCTH M IUIAHUPOBATh [ESATEIBHOCTh B HECTaHJAPTHBIX
CUTYaIUsX, a/IeKBaTHO OLEHUBATh BKJIAJ[ KaKJIOTO M3 yYACTHUKOB

TPYMIIBI B peLIeHHE pacCMaTPUBAEMON PO OIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa30BaHUsI

111

JleMOHCTpHpOBaT, Ha TMpUMEpax poJb W MecTo (Hu3uMKu B
(GopMHUPOBAHUH COBPEMEHHOUN HAYYHOW KapTHHBI MUPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B MPAKTUYECKOUN NEATEIbHOCTH

JIOEH, LETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uTHIBaTh IPAHULIBI TPUMEHEHHS U3YUYEHHBIX (PU3NUECKUX MOAETeH:
TOYEYHBIN JIEKTPUUYECKUHN 3apsl, siAepHas MOJIEIb aTOMa, HyKJIOHHASI

MO/I€SIb aTOMHOTO si/ipa MpH pelIeHnH (PU3nuecKux 3ajad

11.3

PacnioznaBath ¢puznueckue siBieHUA (MPOLECChl) U OOBSICHITh UX Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMUKA W  KBAaHTOBOW  (DU3WKH:
ANIEKTPUYECKasi MPOBOJUMOCTD, TETIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JICHCTBHSI ~ TOKa,  B3aUMOJICHCTBHE  MAarHWTOB,
AIIEKTPOMArHWTHasl WMHIYKIUS, JEHCTBHE MAarHUTHOTO TIONS Ha
IPOBOJAHMK C TOKOM M JIBIXKYIIMICS 3apsiji, SJIEKTPOMAarHUTHBIE
Koje0aHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHHE CBeETa,
OTPaXEHUE, TpeloMJIeHHe, UuHTephepeHius, AUPpPaKIus ¢
MOJISIpU3aIis CBETa, AUCTIEPCUsI CBETa, (POTOAIEKTpUIeCKHil 3P ekt
(boToapdexT), cBEeTOBOE MaBJICHWE, BO3HWKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpOJa, €eCTECTBEHHass W HCKYCCTBEHHas

PaanO0aKTHBHOCTb

114

OnuceiBaTh HW3y4eHHbIE CBOMCTBA BellecTBa (AJIEKTPUUYECKUE,
MarHUTHBIE, ONITUYECKHE, HIEKTPHUUECKYIO IPOBOIUMOCTD Pa3INYHBIX
Cpel) © DIEKTPOMAarHUTHBIE SBICHHUS (IIPOLECCHI), HCIOIb3Ys
dbusznyeckue BENUYHMHBI: OJICKTPUYECKUN 3apsl, cujla TOKa,
JNEKTPUYECKOE  HAmpsDKEHUE, DIEKTPUYECKOe  COMPOTHBJICHUE,
pasHocTh noreniuanos, J/C, paboTa Toka, UHAYKIHS MarHUTHOTO
noJyig, cuna Awmrmepa, cuia JlopeHra, WHAYKTUBHOCTh KAaTYIIKH,
SHEPTHs JIEKTPUUYECKOTO0 U MAarHUTHOTO TOJIEH, EPHOJ U YacToTa
Kose0aHuil B Koe0aTeIbHOM KOHTYpE, 3apsij U cujla TOKa B IIpolecce
TapMOHUYECKHX  OJEKTPOMArHUTHBIX  KoJebaHu#,  (oKycHOe
paccTosiHAE M ONTHUYECKas CHUJIA JIMH3BI; MPU OMHCAHUM TPABUIILHO
TPaKTOBaTh (UBUYECKUN CMBICI HCIOJB3YEeMBIX BEIHYHUH, WX
0003HAaYCHHS] W EIUHUIIBI, YKa3bIBaTh (OPMYIbI, CBS3BIBAIOIIHE

JAHHYIO (PU3MUYECKYIO BETMYUHY C JPYTUMU BEJIMYUHAMHU




115

OnucelBaTh H3y4YEHHBbIE KBAHTOBBIE SIBIEHHMS U  IPOLECCHI,
UCTIONB3Ys (PM3NUYECKUE BEIUYMHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJIH, JUTMHA BOJIHBI U 4acTOTa CBETA, SHEPTUsl M UMITYJIbC (OTOHA,
IIepUOJ NoJypacnana, SHEprus CBsi3M aTOMHBIX SJ€p; IPU ONHUCAHUHU
IPaBUJIBHO TPaKTOBaTh (U3UYECKUM CMBICH  HCIOJIb3YEMBIX
BEIMYMH, WX OO0O3HAYEHHS M EJUHMIBI; YKa3bIBaTh (HOPMYIIBI,
CBA3BIBAIOUIME JAaHHYIO (PU3MYECKYI0 BEJIMYMHY C JPYyTrUMHU

BCJIIMYMHAaMH, BbIYUCIIATh 3HAUYCHUC (1)I/I3I/I‘-IGCKOI\/JI BCINYUHBI

11.6

AHanu3upoBath (PU3WYECKHE TMPOIECChl W SBICHUS, HCIOJIb3YA
¢bu3ndeckue 3aKOHBI M MPUHIOMIBL 3akoH Oma, 3aKOHBI
MOCJIEIOBATEILHOTO U TapajUIeIbHOTO COEIUHEHUSI MPOBOJIHUKOB,
3akoH JIxoyinsa — JIeHna, 3aKOH 2JIEKTPOMarHMTHOM MHIYKIUH, 3aKOH
MPSIMOJTMHEHHOTO PacCTIpOCTPaHEHUS CBETA, 3aKOHBI OTPAYKEHHUS CBETA,
3aKOHBI TPEJOMJIEHUS CBETa, ypaBHEHHE OWHINTEHHA IS
dboTodrdekra, 3aKOH COXpaHECHHS DHEPrHUH, 3aKOH COXPaHCHHS
AMITyJbCa, 3aKOH COXpaHEHUs DIJIEKTPUYECKOTO 3apsiaa, 3aKoH
COXpaHEHHUs] MacCoBOTO 4mHCla, TocCTynarel bopa, 3akoH
paaMoOaKTHBHOTO paclaja; Mpd OSTOM pa3jaudyaTh CIOBECHYIO
bopMyITUPOBKY 3aKOHA, €T0 MAaTEMATUYECKOE BHIPAKEHHUE U YCIOBHS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HampaBJICHUEC BCKTOpAa HMHAYKOWHW MAarHuTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITB 1 OIIMCBIBATb I/I306pa)KCHI/Ie, co3gaBacMoO€ IIJIOCKUM

3€pKajoM, TOHKOU JIMH301

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIICOBAHUIO (PH3HUECKUX SBJICHUN
U TPOLIECCOB C HMCIOJH30BAHUEM IMPSMBIX U KOCBEHHBIX MU3MEPCHHIA;
npu 3ToM GOPMYIUPOBATH MPOOIeMY (3a7a4y) U TUIOTE3Y y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIIOKECHHOTO

060py,Z[OBaHI/I$I, IIPOBOAWTD OIIBIT U (i)OpMy.]'II/IpOBaTL BBIBObI

11.10

OCYH.[GCTBJ'IHTL IOpsAMBIC KW KOCBCHHBLIC H3MCPCHU (I)I/ISI/I‘IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTI:> OINTUMAJIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC MCTOIbI OICHKHU HOFpeIHHOCTeﬁ I/I3MepeHI/II71

11.11

HccnenoBath 3aBUCUMOCTH (PU3UUECKUX BEIUYHMH C UCIIOJIB30BaHUEM
OpSIMBIX M3MEPEHMH; IIPU O3TOM KOHCTPYMPOBAaTb YCTaHOBKY,
(GUKCHpOBaTh pe3ylbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYMH B BUJIE TaONUI ¥ rpaUKOB, AeTIaTh BBIBOJIBI IO pe3ybTaTaM

HUCCICA0OBAaHUA




11.12

Cobmronate mpaBmia 0e30MacHOTO TpyAa TMPU  POBEICHHUH
UCCIICIOBAaHUI B paMKax Y4eOHOTO OKCIepUMEHTa, Y4eOHO-
M CCIIEI0BATENBCKOM U IPOEKTHON AEATEIBHOCTH C UCII0JIb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U JJA0OPATOPHOro 000PYAOBaHUS

11.13

Pemate pacuérHble 3aa9u € SIBHO 33JaHHOH (HU3NUECKOI MOJEIBIO,
UCTIONB3YS (PU3UYECKUEe 3aKOHBl W MPUHIUIBI; HA OCHOBE aHaIM3a
yCIOBHS 3aJaydl  BBIOMpaTh (U3UYECKYI0 MOJIENb, BBIIEIATH
¢u3udeckre BETUYMHBI M POPMYIIBI, HEOOXOAUMBIE IS € pelIeHus,
IPOBOAMTH pacu€Tbl M OLEHUBATh PEaJbHOCTh IMOJYyYEHHOTO

3HA4YCHUS (PU3UIECKON BEITMUUHBI

11.14

Pemate  kauecTBeHHBIE  3aJauM:  BBICTpAMBATh  JIOTUYECKH
HEMPOTHUBOPEUHBYIO LIETIOYKY PACCYKIECHUI C OMOPOI HA N3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/IT-IGCKI/IG SIBJICHUA

11.15

Wcnonb3oBarh mpu pemieHUH Y4eOHBIX 3a7ady  COBPEMEHHBIE
WH(OPMALIMOHHBIE TEXHOJOTUU JJIsi TOUCKA, CTPYKTYpUpPOBaHUS,
WHTEpIpeTalii U MpeACTaBiIeHHs] y4eOHOW W Hay4YHO-TOMYJISIPHOMN
UH(pOpMaLNH, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB; KPUTUYECKH

aHAIM3UPOBATH MOJTY4aeMYyI0 HH(OPMALIHIO

11.16

OOBSACHATH MPUHLMIIBI ACHCTBUS MAlllWH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS UX O€30MAaCHOTO HCIOJIb30BaHUS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTH MpUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcmnonn30BaTh TCOPCTUYCCKHUEC 3HAHUA I10 (1)I/ISI/IKC B HOBCCﬂHeBHOﬁ
KU3HHU OJId obecreyennss 0e30MaCHOCTH IIpr O6paH_[eHI/II/I C
npn60paMH n TCXHHUYCCKHUMU YCTPOI‘/'ICTBB.MI/I, U1 COXPaHCHUA
300pOBbs U CO6J'IIOI[CHI/IH HOPpM 3KOJIOTHYCCKOI'O IIOBCACHHUSA B

OKpYXXaroleun cpese

11.19

PaboTarp B rpyrmnie ¢ BHIITOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  IpyIIbl,  PAlMOHAIBHO  PACHPEACIATH
0053aHHOCTM M IJIAHUPOBATh JEATENBHOCTh B HECTAaHAAPTHBIX
CUTYyallUsiX, a/leKBaTHO OLIEHMBATh BKJIAJ KaXJOIO W3 YYaCTHHKOB

IPYIIIBI B pellIEHne paccMaTpuBaeMoi poOIeMbl




INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro

3JJEMECHTA

HpOBepﬂeMbIe IJIEMEHTDI COACPKAHUS

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

11

®usuka — Hayka o mnpupone. HayuHbie
METO/Ibl TO3HAHUS OKPYKAIOLIEro MHUpa.
Ponp skcnepumeHTa M TEOpHM B IpolEcce

MO3HAHUS NPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenpoBanue QU3NYECKUX SIBICHUH U
MPOIECCOB. Hayunsie TUIIOTE3BI.
®u3nyecKkue 3aKOHbI M TEOpUH. |'paHuUIbI
NPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[Ipunnun cootserctBuss. Pome u  mecto
¢u3ukn B (GOPMHPOBAHUM COBPEMEHHOU
HAay4YHOU KapTUHBI MHUpA, B MPAKTUYECKOU

NEeITEIbHOCTH JI0IEN

MEXAHHUKA

###HPari#KUHEMATHKA

2.11

MexaHndyeckoe JBHKCHUC.
OTHOCHUTEIHLHOCTH MEXaHUYECKOI'O

neuxeHus. Cucrema otcuéra. TpaekTopus

2.1

2.1.2

[Tepemenienue, CKOPOCTh (CPEIHssE CKOPOCTD,
MTHOBEHHass CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIUU HA OCHU
CUCTEMBI KOOpAMHAT. Crnoxenue

nepeMemeHI/Iﬁ N CJIOXKCHHUC CKOpOCTCﬁ

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
NPSAMOJIMHENHOE  JIBUJKCHHE. I'paduxu
3aBUCUMOCTHU KOOPAMHAT, CKOPOCTH,
YCKOPEHHUH, OyrTdk U IEepeMEIICHUs

MaTCpHaHBHOﬁ TOYKHU OT BPEMCHU

2.1.4

CBoOoxaHOe majieHne. Y CKOpeHue

CBOOOIHOTO MaIEHUS




2.15

KpuBosmueiinoe nBuwxenue. PaBHOMepHOE
JBUXXCHUC MaTepHaJIBHOfI TOYKHU 10
OKPY’KHOCTHU. YTJOBas CKOPOCTb, JIMHEHHAs
CKOpOCTb. [Iepuon u 4acToTaA.

LleHTpOCTpEeMUTEIEHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOWCTBA:  CIIHJIOMETD,
JBUKCHHE CHApSJOB, LENHBIE U PEMEHHBIC

nepeaayun

2.1.7

[IpakTnueckue paboTHI. Nsmepenue
MTHOBEHHON  ckopoctu. Mccnenoanue
COOTHOLICHUA MCKOY IyTsiaMU,
MPONJICHHBIMU TEJIOM 3a TOCJIeI0BaTEIbHbIE
paBHBIE  TNPOMEXYTKM  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JBIKEHUU C HAYaIbHOM
CKOpPOCTBIO, paBHOM Hymwo. M3yuenue
JBYDKEHUS LIapuKa B BA3KOW JKUIKOCTH.
W3yuenue pABMXKEHHs Tesa, OpOIIEHHOIO

TOPU30HTAJIBHO

2.2

#

HHPar##H# INMHAMUKA

2.2.1

[Ipuniun ~ oTHocuTenbHOCTH  [anmiies.
IlepBriii 3akoH HprooToHa. MHepuuanbHbIe

CUCTEMBEI OTCUETa

2.2.2

Macca Tena. Cuna. [IpunHiun cynepno3uiuuu

CHII

2.2.3

Bropoii 3akon HproToHa Ut MaTepualibHOM
TOYKA B HMHEPIUAIBHOW CHUCTEME OTCUETa
(MCO). Tperuit 3akon HeroToHa s

MaTCpHUAJIbHBIX TOUCK

2.2.4

3akoH BCCMUPHOTO TATOTCHUA. Cuna
TAXKCCTH. HepBaﬂ KOCMHUUYCCKasA CKOPOCTh.

Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIBKEHUS U CWIa TpEHUA  IOKOS.

Kosddunment TpEHUS. Cuna




CONIPOTHUBJICHUA 1IpU ABHWKCHUH TCJIa B

KHUAKOCTHU UJIM Ia3€

2.2.7

[TocrynarenbHO€ U BpamaTeIbHOE ABUKEHUE

a0COJIIOTHO TBEPOTO TeElia

2.2.8

MoMeHT CHITBI OTHOCHUTEIBHO OCH BpamCHus.
[Imeqo cunbl. YcnoBust paBHOBECHS TBEPAOTO
tena B ICO

2.2.9

TexHuueckue yCTpOMCTBA: IOIUIMITHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padoTel. U3yuenue nBKeHUS
Opycka 10 HAaKJIOHHOW IUIOCKOCTH TOJ
JeiicTBueM HecKoJbkux cuil. MccienoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAFOIIINX
B JehopMupyeMOil TIPY)KMHE M PE3MHOBOM
o0pasnie, OT BENMYMHBI WX JAePOopMaIivi.
Uccnenosanue YCIIOBUU paBHOBECHUS

TBEPIIOTO TeJa, UMEIOIIETO OCh BPAIICHHUS

2.3

##HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

Nmnynbc maTepuaabHOM TOYKH, CHUCTEMBI

2.3.1 MaTepUalIbHBIX TOYeK. Mmmynbc cuibl ©
M3MEHEHUE UMITyJIbca Teja

232 3akoH coxpaHenusi wumnyiabca B HCO.

o PeakTrBHOE ABMKEHUE

2.3.3 PaGoTa cumbl

2.34 MOoOHOCTE CUJIBI

. Kunernyeckass  sHeprusi  MarepHalbHOM

o TOYKH. TeopeMa 0 KHHETUYECKOU SHEPTUU
[TotenmmanbHas sHeprus. [loTeHuuampHas

236 SHeprus YIIPYTO ne(popMUPOBAHHOM

o npyxusbsl. [loTeHIManpHas SHEprus Tema
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnManpHbIe ¥ HEMOTEHIIUATHHBIE CHIBI.

2.3.7 CBsi3bp  paOOThl HENOTEHIMANIbHBIX CHJ C

N3MCHCHHUCM MEXaHHU4YeCKOM OHEPTrun




CHUCTCMBI TCII. 3akoH COXpaHCHUA

MEXaHU4ECKOM SHEPruu

2.3.8 VYupyrue v Heylpyrue CTOJIKHOBEHHS
239 TexHu4ecKkue yCcTpouCTBa: ABUKEHUE PAKET,
o BOJIOMET, KOTIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue pabotel. M3yueHue cBsA3M
2310 CKOPOCTEH Tel TpHU HEYNPYyroM ynaape.

UccnenoBanue cBsi3u  pabOThI  CHIIBI  C

M3MEHECHHEM MEXaHHISCKOM OHEPTrUHU TCJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

#it#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUM

311

OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYIISIPHO-
KUHETUYECKON TEOpHHU. BpoynoBckoe
neuxenue. uddysus. Xapakrep 1BUKEHUS

n B331/IMO)IGI7[CTBI/I$I JacCTHIl BEIICCTBa

3.1.2

Mogenu CTpoeHHMsI Ta30B, KUIKOCTEH H
TBEPIABIX TeI W OOBIACHEHHE CBOWMCTB

BEIECTBA HAa OCHOBE ITUX MOJIENIEH

3.1.3

Macca wmounekyn. KoinuectBo BemecTsa.

[TocrosiHHas ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u e€

m3Mmepenue. [lkana remneparyp Llenbcus

3.1.5

Monens uaeanpHoro rasa. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETHYECKOU

TCOPHH UACATILHOI'O Ira3a

3.1.6

AbGcomoTHas ~ Temmeparypa  Kak ~— Mepa
cpeaHell KMHETUYECKON SHEepruu TEeIIOBOIrO
NBWKeHus yacTtull rasza. lllkama temmnepatyp

KenpBuna

3.1.7

VpaBuenne Kianeiipona — Menzaeneesa.

3akoH JlanbTOHA

3.1.8

T"a30BEIE 3aKOHBI. H3zonpoueccer B
HUJIIeaIbHOM T'a3€ ¢ MOCTOSHHBIM KOJIUUECTBOM

BCIICCTBA: U30TCPMa, N30X0pa, H3o6apa




3.1.9

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

OGapometp

3.1.10

[Ipaktuyeckue pabotel. M3mepenue maccol
BO3/lyXa B KJIACCHOU KOMHaTe. MccnenoBanue
3aBUCUMOCTHU MEXy napameTpamu

COCTOSHUSA Ppa3PECIKCHHOI'O Ira3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckas cucrema. BHyTpeHH:A
DHEPrusl TEPMOJAMHAMUYECKONM CHUCTEMBI H

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo Temnotel u pabota. BHyTpeHHsIs

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl temmonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMSI, 3JIydeHue. TermtoEéMKOCTh Tea.
VnenpHasg TEIIOEMKOCTEL BelrecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPHU TCILIONEPpEaAYC

3.2.4

ITepBorit 3aKOH TEPMOJIMHAMUKH.
[Ipumenenue MIEpPBOTO 3aKOHA
TEPMOIMHAMUKHU K M30IpoLieccam.

['padmueckas untepnperanus paboThI raza

3.2.5

TemmoBble MamuHbl. [IpuHIMIBL TEHCTBUA
TEIJIOBBIX MaIvH. [IpeoOpa3oBanus SHEprun
B TEIUVIOBBIX MamuHax. KoaddunueHnt
nosiesHoro gerictBus  (manmee —  KIIM)

temioBoit mamuusbl. [{ukn Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJUHAMUKH.
HeoOpatumocTs mpoleccoB B HPUPO/IE.
TennoBele  nBUraTenu.  IJKOJOTUYECKUE

HpO6J’IeMH TCIIOOHCPICTUKU

3.2.7

TexHudyeckue  ycTpoiicTBa:  JBUraTelb
BHYTPEHHETO CrOpaHus, OBbITOBOM

XOJIOANJIBHUK, KOHAUIIHOHEP

3.2.8

[IpakTnueckue paboTHI. N3mepenune

YAEIBHOU TEIUIOEMKOCTH




3.3

###Par###AI'PEI’ATHBIE COCTOSAHIMA BELLIECBA. ®A30BbIE

[NEPEXO/IbI

3.3.1

[TapooOpa3oBanue 51 KOHJICHCALIUS.
Hcnapenne u xurneHue. YpaenpHas TEIUloTa
napooOpazoBaHusl. 3aBUCHMOCTh

TEMIICPATYPhI KUIICHUA OT AAaBJICHUSA

3.3.2

AOCOIIOTHAA W OTHOCUTEIBbHAS BIIAYKHOCTH

BO3ayxa. HacelenHslil nap

3.3.3

Teépmoe Teno.  Kpucramnmueckne u
amopdHble Tena. AHU3ZOTPONHS CBOWCTB
KpHCTAJUIOB. Kunkue KPHUCTAJLIBI.

CoBpeMeHHbIE MaTepHalIbl

3.34

[InaBnenne u Kpucramuzanusa. Y AenbHas

TeruioTa miasneHus. Cyonumanus

3.35

VYpaBHEHHE TEIIOBOTO OalaHca

3.3.6

TexHuueckue yCTpOWCTBA: TUTPOMETP H
NICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
MOJIy4EHUS] COBPEMEHHBIX MaTepHAIIOB, B TOM

YHUCJI€ HAHOMATCPpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnyeckue paboTHI. H3zmepenne

BJIAJKHOCTH BO31yXa

OJIEKTPOAMHAMUKA

4.1

##H#Par##IJIEKTPOCTATUKA

41.1

OneKkTpuzanust Tel. OJIEKTPUUYECKUI  3aps.

I[Ba BHUJIA SJICKTPUYCCKUX 3apssa10B

41.2

HpOBOI[HI/IKI/I, JUDJICKTPHUKH n

MMOJIYIIPOBOAHUKHU

4.1.3

3akoH COXpaHCHUS JJICKTPHUICCKOTO 3apsaa

414

Bsaumopneticteue 3apsanoB. 3akoH Kynona

4.1.5

Onekrpuueckoe  nose.  Hampsok€HHOCTB
JIIEKTPUYECKOTO TOJIA. [TpuHnun
cyneprno3uiuu. JIMHMM  HaANpsHKEHHOCTH

SJICKTPUYICCKOTO T10JIA




4.1.6

PaboTa cHa 3IEKTPOCTATUYECKOTO  IOJIS.

ITorennuan. Pa3HocTh IOTEHIINAIOB

4.1.7

[IpoBOgHUKM U TUANIEKTPUKU B MOCTOSTHHOM
ANIEKTpUYECKOM  moJie. Jlmanekrpuueckast

IMPOHUIIACMOCTDb

4.1.8

DIEeKTPOEMKOCTb. Konnencarop.
DJEeKTPOEMKOCTh ITUIOCKOTO KOHJAEHCATOPA.

DHeprus 3apsKEHHOT0 KOHJEHCcaTopa

4.1.9

TexHWuecKkre YCTPOWMCTBA:  AIIEKTPOCKOIL,
AIIEKTPOMETP, DIIEKTPOCTATUYECKAsT 3aIUTa,
3a3eMJICHHE ANEKTPONPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYMHBIN IPUHTED

4.1.10

IIpakTrnueckue paboTHI. Nsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

#HHPar##H#II0CTOSHHBIN DJIEKTPUYECKHI TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CyII€CTBOBAaHUA IIOCTOSIHHOT'O

421 AJIEKTPUYECKOTO TOKa. LcTOYHMKM TOKAa.
Cwua Toka. ITocTosHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 1 ygacTka 1enu
423 DJIEKTPUYECKOE COMPOTUBIICHHUE. Y IEIHHOE
o COIIPOTHBIICHUE BEIIECTBA
424 ITocnenoBarennHOE, napajuieiabHoe,
o CMEIIaHHOE COCIMHEHUE ITPOBOTHUKOB
Pabora snexkrpuyeckoro - Toka.  3aKOH
425
Jxoyna — Jlenna
4.2.6 MONTHOCTB 3JIEKTPUUYECKOTO TOKA
anektpoaBkymas cuia (manee — J/C) u
427 BHYTpEHHEE COMPOTUBIEHUE HMCTOYHUKA
o Toka. 3akoH OMma Ui MONHOM (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3ambikanue
428 DNEeKTpOHHAsE  MPOBOJUMOCTb  TBEPIBIX

METaJJI0B. 3aBHUCHMOCTH CONIPOTUBJICHUA




METAJUIOB oT TEMIEPATYPBHI.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuil Tok B Bakyyme. CBoiicTBa

NIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoAHUKHY. CobcTBeHHAs u
npUMecHast POBOIUMOCTb
NOJIyNIpOoBOIHUKOB. CBOICTBa p-n nepexoja.

[HonynpoBoaHUKOBBIE TPUOOPHI

4211

ONeKTpUYeckuid TOK B  DIEKTPOJUTAX.
DNEeKTPOIUTHIECKAS JUCCOLMAIUS.

DIIEeKTpOIu3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSITENILHEII M HECaMOCTOSATEILHEIN
paspsia. PaznuyHbie TUITBI CAMOCTOSATEIBHOTO

paspsaa. Mousnus. [1nazma

4.2.13

TexHuueckue  yCTpOWCTBA:  aMIIEpPMETP,
BOJIBTMETP, pEOCTaT, MCTOYHUKHU TOKa,
3JIEKTpOHArpeBaTeIbHbIE puoOOoPHI,
3EKTPOOCBETUTEIbHBIE npuOopHI,
TEPMOMETP  CONPOTUBIEHUS, BaKyyMHBII
IUON, TEPMUCTOPBl U (HOTOPE3UCTOPHIL,

HOHynpOBOﬂHHKOBBﬁiHHOH,FaHBBaHHKa

4.2.14

[IpakTnyeckue paboTHI. N3yuenue
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKAa M €ro
BHYTpPEHHEro cornpoTtuBieHus. HabmoneHue

QJICKTPOJIN3a

11 KIJACC

Kon
pa3iena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 371eMeHTBI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

4.3

#H#HPar##H#MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHASA

VHIYKINS




43.1

IlocTosaHHble MarHuThl. B3aumMoencreue

IIOCTOSAHHBIX MAarHuTOB

4.3.2

MarauTtHoe mone. Bexkrop MarHUTHOM
MHAYKIMU. [lpuHOMD — cyneprno3uuum.
JInann MarnuTHOM MHAyknmu. KapruHa
JVUHUA  MarHUTHOM WHIYKUHH  TOJIS

IIOCTOAHHBIX MAarHuToOB

433

MarauTHoe 1oJie MPOBOJHUKA C TOKOM.
KapTtuna nuHuid monst IIMHHOTO MPSAMOTO
MPOBOJHUKA W 3aMKHYTOT'O KOJIBIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmoaeiicTBrue mpoBOJHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOIylb U HallpaBlICHHUE

4.3.5

Cuna Jlopenua, eé MOJTyJTb Hu
HampaBjieHue. JIBWKeHUe 3apsKeHHOM
YaCTULIBI B OJHOPOTHOM MarHUTHOM TIOJIE.

Pa6oTa cunel Jlopeniia

4.3.6

SBNIeHHE IIEKTPOMArHUTHOM MHIYKIIMHU

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKIIUN

4.3.8

SOJIC WHYKLIHH. 3akoH

AJIEKTPOMArHUTHOM MHIYKIMK Dapazaest

4.3.9

BuxpeBoe snektpudeckoe mnone. I/C
UHAYKUWWA B TPOBOJHHKE, ABIKYLIEMCS
MOCTYNATEIbHO B OJIHOPOJHOM

MarouMTHOM IIOJIC

4.3.10

[Ipasuio Jlenna

43.11

NHIYyKTUBHOCTS. SIBnenue

camonHaykuuu. J1C caMonHayKIMN

4.3.12

SHCpFI/IS{ MArauTHOTO IIOJId KaTYHIKU C

TOKOM

4.3.13

SJ'ICKTpOMaI‘ HHUTHOC I10JIC

4.3.14

Texuuueckue YCTpOﬁCTBaI IOCTOSHHBIC

MAarHurThl, SJICKTPOMArHuThlI,




9JICKTPOABUTATCIIb, YCKOPUTEIIN
9JICMCHTAPHBLIX  YaCTHUL, WHAYKIHWOHHAA

IIc4Yb

4.3.15

[IpakTnueckue paboTHI. N3ydyenune
MarHMTHOTO TIOJII KATYIIKA C TOKOM.
Uccnegopanme JSHCTBHUSA IIOCTOSHHOTO
Marsura HA  paMKy C TOKOM.
Hccnenosanue SIBJICHUS

ANEKTPOMArHUTHON UHIYKIIHHA

KOJIEBAHU A 1 BOJIHBI

5.1

#HHPartHH#MEX AHUYECKUE N OJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.1.1

Komebarenpuast cucrema. CBoOOIHEIE
KoJieOanus. ['apMoHWYECKHe KoJieOaHUsI.
[lepwon, dwacrtoTa, amIumATyga W (¢asa

KoJIeOaHuit

5.1.2

[IpyxuHHBIA MasATHUK. MaTeMaTH4eCcKuii

MasiTHHUK

5.1.3

VYpaBHEHHE TapMOHUYECKHX KOJICOAHUM.
Kunemarnyeckoe W JAMHAMHUYECKOE

OIMMCaHKe KoJIe0aTEILHOro JABHKCHU S

5.1.4

[IpeBpamenue SHEPTHH npu
rapMOHMYeCKuX  KosieObaHusx. CBs3b
aAMILIUTY 1B KoJIeOaHui HUCXOIHOM
BEJIMYUHBI C aMILTUTYAaMH KoJiebaHui eé

CKOPOCTHU U YCKOPCHUS

5.1.5

Konebarenbupiit  koHTYp. (CBOOOMHBIE
ANEKTPOMArHUTHBIE KoJIeOaHus B
UAeaTbHOM  KOJIeOaTeNbHOM  KOHTYpE.
AHaANOTUS MEXKIy MEXaHUYECKUMU H
ANEKTPOMArHUTHBIMH KOJIEOAHUSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA S3HCPIruUu B UACAIIbHOM

K0JiIe0aTeIbHOM KOHTYpPC




5.1.7

BrinyxaenHnsie MEXaHUYECKUE
kojiebanust.  Pesonanc. Pesonanchasg
KpuBasi. BeinyX1eHHBIE

SJICKTPOMArdHUTHBLIC KoJIeOaHusI.

5.1.8

[lepemennnbiii  Tok. CHHYCOUIANBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MouHocTh IIEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JIEHCTBYIOIEE 3HAaUCHHE

CHJIBI TOKA U HAITPSOKCHUA

5.1.10

Tpanchopmarop. [IpousBoacTso,
nepeaadya u MoTpediieHHe IEKTPUYECKON
SHEPTUM. OKOJIOTMYECKUE PHUCKU TpH
MIPOU3BOJICTBE AJEKTPUUYECKON HHEPIHH.
Kynberypa UCIIOJIb30BAHUS

3JIEKTPOIHEPTHH B TOBCETHEBHOM KU3HU

5.1.11

Texnudeckue ycTpomncTBa: ceicmorpad,
ANEKTPUYECKUI 3BOHOK, JMHUU

AJIeKTporepesayd

5.1.12

[IpakTtuueckue pabotel. Hccnenoanue
3aBHCHMOCTH MEPHOJa MaJbIX KOJIEOaHHI
rpy3a Ha HUTH OT JUIMHBI HUTH U MacCChI
rpy3a. HccrnenoBanue nepeMeHHOro TOKa
B nenu u3 MOCIIEI0BATEIHHO
COEeIMHEHHBIX KOHAEHCATOpa, KaTYyIIKU U

pe3ucTopa

5.2

#HHPar##HH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, yCIOBHS
pacupoctpanenus. llepuon. CkopocTh
pacupoCTpaHEHUs] M JJUHA  BOJIHBI.

HonepeqHHe U MMPOAOJIbHBIC BOJIHBI

5.2.2

#H#Par### Untepdepenuys u tudpakuus

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I pOMKOCTh 3ByKa.

Bricora Tona. TemOp 3Byka




5.2.4

ONEKTPOMAarHUTHBIE BOJHBI. Y CIIOBHUSA
U3IyYEHUs] DJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenTauus Bektopos E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyme

5.2.5

CBoOHCTBa  AJIEKTPOMArHUTHBIX ~ BOJIH:
OTpa)KeHUE, NPEIOMIICHNE, MOJISIPU3anus,
mudpakius, uaTepdeperuns. CKOpOCTh

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[xama JJIEKTPOMAarHUTHBIX BOJIH.
[IprMeHeHne AMEeKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIIUTIEI PaTUOCBS3M U TEICBUIACHUSI.
Pannonokanus. DIIeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAKOLIEH CpeJIbl

5.2.8

TexHn4eckne yCcTpoWcTBa: MYy3bIKaJIbHbIE
WHCTPYMEHTHI, YIABTPa3BYKOBAs
JUAarHOCTHKa B TEXHUKE M MEIULMHE,
pazgap, pPaIUONPUEMHHUK,  TEJIEBH30D,

anTeHHa, Tenedon, CBU-neup

5.3

H##HPar#OIITUKA

5.3.1

[IpamonuneiiHoe pacnpocTpaHeHue

CBETa B OJIHOPOJIHOM cpene. JIyd cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHBI OTPa)KEHUS
cseta. [loctpoenue n300paxeHuii B IIIOCKOM

3epKase

5.3.3

[Ipenomnenre cBera. 3aKOHBI TPEJIOMIICHHS
CBeETa. AOCOIIOTHBIA IOKa3areib

MMPECIOMIICHUSA

5.3.4

IomHoe BHYTPEHHEE OTpPaKEHUE.
IIpenenbHbIN YroJl MOJHOIO BHYTPEHHETO

OTpPaAKCHUA

5.3.5

Hucnepcust cBera. ClOXHBIM cocTaB

Oenoro ceeta. LIger




5.3.6

CoOupatolme U pacceuBarOlUe JUH3HI.
Tonkas nuH3a. POKYCHOE pPacCTOSIHUE U
ONTUYECKass  Ccujla  TOHKOW  JIMH3BL.
[Toctpoenue n300pakeHU B
coOuparoImMX U PACCEUBAIOLIUX JIMH3AX.
®opMyJsia TOHKOW JIMH3bI. YBEJIUYECHUE,

IaBaeMoe€ JIMH30M

5.3.7

[Ipenensr NPUMEHUMOCTH

reOMETPUYECKON ONITUKHU

5.3.8

Wurepdepennuss  cBera. KorepeHTHbie
UCTOYHUKU.  YcIoBUS  HaONIOAEHUA
MaKCHMYMOB u MHUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumst  cBera.  JudpaxkmuonHas
pemérka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB npu naJeHuu

MOHOXpPOMATHUYCCKOI'O CBCTa Ha

TU(HPAKIIMOHHYIO PEIIETKY

5.3.10

HOJ'IHpI/ISaI_II/IH CBCTa

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,
doToanmnapar, MPOEKIMOHHBIN ammapar,
MUKpPOCKOI,  TEJECKON,  BOJIOKOHHAA
ONTHKa,  AU(paKIUOHHAs  pemérka,

MOJIAPON A

5.3.12

[Ipaktnueckue  paboTel.  M3mepeHue
nokasaresns npejaomiieHus. MccnegoBanue
CBOMCTB  HM300paxkeHWl B  JHMH3aX.

Ha6J'IIOI[eHI/IC JAUCTICPCUU CBCTA

BJIEMEHTHI CIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI MMPUMCHUMOCTHU KJ1aCCHYECKOM
MCXaHUKU. HOCTy.l'IaTLI TCOpUn
OTHOCHUTCIIbBHOCTH: HHBAapUAHTHOCTb
MOAyJsd CKOPOCTH CBC€Ta B BaKyyMe,

MNPUHIHUIT OTHOCUTCIIBHOCTHU OnHITEeiHA




6.2

OTHOCHTECILHOCTD OJHOBPCMCHHOCTHU.
3aM€I[JIeHI/Ie BpEMCHHU U COKpallCHUC

JJIIMHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsI3p Macchl C SHEPrUeH M HMITYITbCOM
CBOOOJHON 4YacTUIBl. ODHEPrus IOKOs

CBOOOTHON YaCTHIIBI

KBAHTOBAA ®U3MKA

7.1

#i#HPar###3JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. @opmyna Ilmanka  cBA3M
’HEPruu GOTOHA C €r0 YaCTOTOU. DHEprus

U uMIynbe GoToHa

7.1.2

OTKpbITHE " HCCIICIOBaHNE
dotordpdexra. Onwitel A.I'. Ctonerosa.

3akoHbl poTordpdexra

7.1.3

YpaBHeHue OUHNITENHA VIS
dotoapdexra.  «KpacHas  rpaHuUIa

dboTorddekra

7.1.4

HaBnenue ceera. OnbiTel I1.H. JIeGenena

7.15

XUMHYECKOE IEHUCTBUE CBETA

7.1.6

Texaudeckue ycTporcTBa: (HOTOIIEMEHT,
dboTOmaTUHK, COJIHEUHAas Oarapes,

CBETOIUO/T

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma ToMmcoHa. OTBITE
Pesepdopaa mo uccie0BaHuI0 CTPOSHUS

aToMma. HnaHeTapHa;I MOJCJIb aTOMa

7.2.2

Iloctynater  bopa.  Usnyuenue wu
noryiomeHue (GOTOHOB TMpH  Mepexojie
aToMa C OJHOIO YpPOBHS OJHEpPruud Ha
apyroid.  Bugsl  cmektpoB.  Cnektp

ypOBHCﬁ OHCPIHUU aTOMa BOJOpOJa

7.2.3

BonHoBEIE cBoiicTBa 4acTuil. BoaHEI 1€

bpoins. KopnyckynsapHo-BoIHOBOM




nyanusM. Jludpakuus dIeKTpOHOB Ha

KpHUCTaJLIax

7.2.4

CroHTaHHOE U BBIHYXXJICHHOC U3JTYUCHUC.

YcrpoiicTBO 1 puHIMIT paboTHI Ja3epa

7.2.5

TexHuueckue ycTpoicTBa: CHEKTPAIbHBIN
aHaJIN3 (CIIEKTPOCKOIT), JIa3ep, KBAaHTOBBIM

KOMITBIOTED

7.2.6

[Ipaktuueckue pabGotel. Habmonenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronpsl HaOMIONEHUS W PETUCTpAIUU

OJIEMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH. OMNbITHI
Pesepdopna mo ompeneneHuro cocraBa
paaroakTUBHOTO wW3iydeHus. (CBoiCTBa
anbda-, Oera-, ramMmma-Mu3JIyqdeHHUs.
BnusiHue pagMoakTMBHOCTH Ha JKUBBIE

OpraHu3MBI

7.3.3

OTKppITHE  NPOTOHA W HEUTpOHA.
Hyxnonnas monens siapa ['eiizenbepra —
NBanenko. 3apsaa sapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anba-pacna. DIIEKTPOHHBIN u
MO3UTPOHHBIA  Oerta-pacmaa. [amma-
U3JIy4eHHE. 3aKOH  PaJMOaKTUBHOTO

pacinaaga

7.3.5

3Hepr1/1$[ CBA3M HYKIIOHOB B  AIpC.

Snepubie cunbl. [legext Macchl sapa

7.3.6

HI[CpHBIe pCaKkuuu. HCHGHI/IG N CHHTC3

aaep

7.3.7

Snepubii  peakrtop.  TepMosiaepHsii
cuHre3. IlpoOneMbl ¥  TEpPCHEKTHUBHI
AJEPHOM DHEPreTHKU. OKOJOTHYECKHE

ACIICKThI HﬂepHOﬁ OHCEPICTUKU




7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
IIO3UTPOHA. @yH1aMEHTAJIbHbIE

B3aUMOJ€HCTBUA

7.3.9

TexHuyeckue yCTpOMCTBA:  JTO3UMETP,
KaMmepa BunbcoHa, sAIEpHBIM pPEAKTOp,

aToMHasa 6omOa

7.3.10

IIpaktnyeckue pabotel. MccnenoBanue
TPEKOB YacTHIl (o TOTOBBIM

¢doTtorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. Co3Be3aus, sipkue

3Bé3}II)I, TIJIaHETHI, UX BUAUMOC ABUKCHUC

8.2

Comnueunad cucrema. IlmaHeTsl 3eMHOU
prl'[l'II)I. HHaHeTBI-FI/IFaHTBI nu ux
CHYTHI/IKI/I, KapJ'H/IKOBI)Ie TIJIAHCTHI. Ma.nme

tenna CoTHEYHOU CUCTEMEI

8.3

Comnne, ¢otochepa u  armocdepa.

ConHeuHasa aKTUBHOCTH

8.4

Ncrounuk sneprun CoJiHIA U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTbh, PaJnlyc, TEMIEparypa,
Hx B3aMOCBS3b. Juarpamma
«CTICKTPATBHBIA KIacC — CBETUMOCTHY.
3Bé31pI IVIABHOH  ITOCIIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY A

3BE3N T JIaBHOM oCJICA0OBATCIIBHOCTHU

8.6

###HPar###BuyTpeHHee cTpoeHHe 3BE3I.
CoBpemMeHHbIe MIpe/ICTaBICHUS 0
NpOUCXOXKIeHnu Hu sBomoiu ConHIa U

3BE31. DTanbl )KU3HU 3BE3

8.7

Mineunsiii IIyre — mnama [amaktuka.
ChnupanbHasg  cTpykrypa  ['amakTuky,
pacupeneneHue 3BE3N, Tra3a U IbUIA.

IlonmoxxeHne u ABHXKEHUE COJ'IHI_[a B




lanmaktuke. Ilnockas u chepuueckas

HOACUCTEMBI [ aJlaKTUKN

8.8

Tumelr ranaxktuk. PamuorajakTukn U

KBa3apel. YEpHBIE ABIPHI B SAAPAX FATaAKTUK

8.9

Bcenennas. Pacmupenune Bceenennoi.
3akon XaOOma. Paz0eranue rajakTHK.
Bo3pact u pamuyc BcenenHoit, Teopus
bompmioro B3peiBa. Mogens  «ropsyei

Bcenennoin». PenukroBoe usimyuenue

8.10

Macmirabnast  ctpykrypa  Bcenennoil.
Mertaranaktuka. Hepeménusie npo6iemMsl

ACTPOHOMHH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueit [laphentreBoit H.A. AkninonepHoe ob6mectBo «M3aaTeancTBO
«IIpocBemenue»

» ®usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AknnonepHoe obmecTBo «M3aaTenbcTBoO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



