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HOACHHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepaibHoil paboyeil mporpamMmbl BOCIUTAHUS U
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 (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuxe coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEJAMETHBIM U METalPEIMETHBIM pe3yiIbTaTaM OOyUCHHS, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3allid MEXMPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, METarpeIMEeTHBIE,
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 cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o HambOojee OOMIMX 3aKOHAX MPUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3UUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHHue  (U3MYECKUX 3HAHWUW  ONpenNeNsieT XapakTep W pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTUH B chepe IHEPreTHUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHs HOBBIX MaTepUaJIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
($u3UKN BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KaPTHUHBI
Mupa oOydJarommxcs, B (OPMUpPOBAHME YMEHHH TPUMEHSITh HAYYHBIA METOJ
MTO3HAHUS MIPU BHIOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUI.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI Uael, KOTOPbIe MOYKHO PAaCCMATPUBAThH KaK MPUHIUIIBI €r0 MOCTPOESHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/eloB (PU3UMKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pUHU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU NPoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢uszuku npeamnoaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TE€XHUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN N3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOAE, FPAaHULIAX TPUMEHUMOCTHU
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YYaronInuxcs.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMBI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIMIUN CIHUCOK YUYEHHYECKUX MPAKTHUYECKUX pPaboT.
Bbinenenne B yka3aHHOM MepedHe Ja0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMHU 00pa30BaTeIbHOro IMpolecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMpPOBaHHUS M OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECleYuBaeTCsl OBJIAJEHUE OOYYaIOIIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE HM3MEPEHMs, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIIMYMH H
ITIOCTAHOBKY OIIBITOB IO IIPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonpmoe BHUMaHuE yAENIAeTCs PEMICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
IIpu 5TOM 111 pACYETHBIX 3a1a4 IPUOPUTETOM SIBIIAKOTCA 3a]1a4U C SIBHO 3aJaHHOMN
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOIO pas3jiena Kypca, TaK M HHTETPUPYS 3HAHMS W3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4y IPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
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OOBSCHEHHE MPOTEKaHUs (PU3MYECKUX SBJICHUNA W MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENU [Jisi CUTyallMH HpPaKTUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
oOecreueHuto y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMS JOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKiIa. B xabuHeTe (QU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
($u3MKe yUEHUYECKUX MPAKTUUECKUX padOT U IEMOHCTPALIMOHHOE 000pyAOBaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O0OECIeurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaLMM is
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHUH M  TPOLECCOB, OMIHUPUYECKUX H
(GbyHIaMEHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYCHHYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BU€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
7abopaTopHOro 00OPYAOBAaHUS JOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(QPOBBIX MPHUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMUpOBaHHE HHTEpeca U CTPEMJICHUS OOYYaloIIUXCS K Hay4YHOMY
U3YyYEHUIO TMPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MO3HAHUS U POPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e ($opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (¢dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX IOKA3aTENIbCTB;

e (dopMHpOBaHHE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX Leneld 00ecrneunBaeTcs PeleHuEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKJIIOYAs MEXaHHUKY, MOJIEKYJSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;



e (opmupoBaHHE yMEHUN NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
0oObsSICHEHUS (PUBMYECKUX SBJICHUM B TMPUPOJE U M NPUHATHS
[IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOEHHME CIOCOOOB pEHIEHUs pPa3IUYHbIX 3aJad C $BHO 3a/JlaHHOMN
¢uznueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue puU3NUEeCKOl MOJEINH, aJIeKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3MYECKHUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOU[YIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITENIbHOIO TUIAHUPOBAHUS W TPOBEJICHUS
($u3MUeCcKUX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opmanuu,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCIIOBUM ISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mnporpamMme Mo (U3MKE TMepeyeHb JabopaTOpHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAaeT BBHIOOD
NPOBEJICHUsI JIA0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbl HAYYHOI'0 NO3HAHUS

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

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmmueitnoe aprxenue. JIBi>keHre MaTepraaIbHON TOUYKH 10 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTh, JUHEHHAS CKOPOCTD.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHu4yeckne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBYKEHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue aBwkeHusl Tejla, OPOIICHHOTO TMOJA YyIioM K TOPU3OHTY U
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

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

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckoiamkeHusi, kauenus). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTEIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHUE Macc B3aUMO/ICHCTBYIOIIUX TEN.

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 sxcnepumenm, nabopamopmvie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC cuinbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. Teopema 00 HM3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMupoBaHHON NPYKUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXAaHUUECKOW IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEpruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uzmepenue. lllkana temmeparyp
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. ['a30Bbie 3akoHBI. YpaBHeHue MenaeneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHHI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U CIIOCcO0BI €€ n3MeHeHus. KonmuecTBo TermioTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOJMHAMHUKHU.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEprUM B TEIUIOBBIX MammHAaX. KoaddummeHt mone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAUIBbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUH (TeMIIepaTyphl) Tejla TP TEIIoneperaye.

OnbIT o a1abaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeujecmea. Pazoevie nepexoonl

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

Tsépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOINHUS CBOWCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasienus. Cyonnmanus.

VYpaBHeHue TemioBoro OanaHca.

TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: TUIPOMETpP M
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJy4YEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenune HarpeBaHys U IUIaBJIEHUS KPUCTAITIMUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. Inekmpocmamuxa
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DneKTpu3anus TeN. DNEKTPUIECKUH 3aps. J{Ba Buaa d3IeKTPUYECKUX 3apsAI0B.
[IpoBOaHMKH,  [HUAJIEKTPUKK W TOJAYNPOBOJAHUKH.  3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsi.
Onekrtpuueckoe rmone. Hanpsk€HHOCTh  dyiekTpuueckoro mnojsd.  IIpuHiun
CYIIEPHO3UIUU DIIEKTPUYECKUX TOJIeU. JIMHUM HANpPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anexktpocraruueckoro nosst. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOHMKM W AWAPIAEKTPUKH B HJIEKTPOCTATHUYECKOM Toje. [(udnekrpuyeckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckue YyCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: 3IIIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJICHCATOP, KONMUPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Llemoncmpayuu

Y CTpOoNCTBO U IIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3anuTa.

JIMBNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpudeckuit mok. Toxu é paznuunwvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBaTenpHOE, MapaLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

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

DNEeKTpOJABWKYIIAsl CHJIa U BHYTPEHHEE CONMPOTHUBJICHUE HCTOUYHHMKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
COIIPOTHUBIICHUSI METAJNIOB OT TEMIIEPATypbl. CBEPXIIPOBOIUMOCTb.
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DNeKTpUUecKuil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoHUKH. CobOcTBeHHas u npuUMecHast MIPOBOJIMMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoAHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpaXx H  paciiiaBax  3JIEKTPOJIUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DNeKTpUUYECKUii TOK B Ta3zax. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHudeckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJITMETP, PpEOCTaT, HUCTOYHUKUA TOKa, »JJEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN JTUO]], TAIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

CwmeranHoe coeIMHEHNE MTPOBOTHUKOB.

[IpsMoe wu3MepeHue dIeKTpoABMXKYIIeH cuibl. KopoTkoe 3ambIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOJIUTOB.

NckpoBoii pa3psia ¥ IpOBOJAUMOCTD BO3AYyXA.

OnHOCTOPOHHSSI TIPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmonenue snekTposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 kiacce OCymIecTBIsSETCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MaTE€MAaTHKH,
OuonoTNu, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nouamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcCKash BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMbl YypPAaBHCHWH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.
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buonoeus: Mmexannueckoe NBUXEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIJI000MEH >KUBBIX OPraHU3MOB (BHUbI TEIUIONEpPEayH, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE SBJICHUS B KUBOU MIPUPOJE.

Xumus: TUCKPETHOE CTPOSHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MACCA, TEILUIOBBIE CBOMCTBA TBEPABIX TEJN, )KUIKOCTEU U Ta30B,
JJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAss  JUCCOLUALMS,
rajbBaHHKa.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, OapOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUEe ABWKECHHUH C HCIOJb30BAHUEM MEXAHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKKA, HCIOJIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBHUTaTellb BHYTPEHHEIO
cropaHusi, mapopasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHHU
MOJIYYEHHUSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE HAHOMATEpUAJIOB, H
HAHOTEXHOJIOTHH, DJIEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATrPEBATEIbHBIC puOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3anMoaelicTBiE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIUU. [[puHIMT Cynepno3uuy MarHUTHBIX MOJEH.
JluaMn MarHuTHOM WHAYKIUHM. KapTMHa JWMHMNA MArHUTHOM WHIYKIMW I1OJIS
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JHMHUKA WHIYKIUH
MAarHUTHOTO MOJsi JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IIPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT DpcTena. BzauMoneiicTBue nmpoBOJHUKOB C
TOKOM.

Cunia AMmnepa, €€ MOy b U HallpaBJICHHUE.

Cuna Jlopennia, e€ MOyJib M HallpaBlieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJABHXKYIAS CUjla HWHIAYKIMH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuun Gapanes.

BuxpeBoe »anekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[TpaBuno Jlenua.
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NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKLIMHM. OJIEKTPOJABIXKYINAs CHJA
CaMOUHAYKIIUH.

OHeprusi MArHUTHOTO MOJISL KATYIIKHA C TOKOM.

DIJIEKTPOMAarHUuTHOE TOJIE.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHA I1€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHuTHOTO TIOJISI.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE IIEKTPOMArHuTHOW UHIAYKIIUU.

[Ipasuiio Jlenua.

3aBUCHMOCTD 3JIEKTPOABIKYLIEH CUJIbI UHAYKIUU OT CKOPOCTH HU3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHnEe caMOUHIYKLIH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 2JIEKTPOMArHUTHON UHIYKIUU.

Pasnen 5. KosneOanus v BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHumHbsle Kojaedanus

Konebarensaass  cucrema. CBOOOmHBIE  MEXAaHUYECKHE  KOJICOAHUS.
I"apmonndeckue konebanus. Ilepuon, vactora, ammuutyga u ¢asza KoineOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTH4eCKU MasSTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosnebanwmii. [IpeBparieHne sHeprun NPy TapPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHHS B
UJCATbHOM KOJEOATeNTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMEA KoneOanusimu. dopmyna Tomcona. 3akoH cOXpaHEHHS
SHEPTUU B UJCATHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroMuX KojleOaHUSX. BBIHYKIEHHBIE MEXaHUUYECKHE
KosneOanus. Pezonanc. BeiHYX)IeHHBIC 2I€KTPOMATrHUTHBIE KOJICOaHNS.

[lepemennsbiii  TOK. CHUHYCOUJANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYAHOE€ W JICUCTBYIONIEEC 3HAYCHUE CHIIBI TOKA W
HATPSHKCHMSL.
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Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
SHEPruu. DKOJOTUYECKHE PUCKH MPU IPOU3BOJACTBE 3JeKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHME: DBJIIEKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI'0 TOKA, JIMHUH JIEKTponepeay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojieOaTeIbHONM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4YeCKUM MasiTHUK).

HaGmonenue 3aTyxaronumx KojaeoaHui.

HccnenoBanne CBOWCTB BbIHYKICHHBIX KOJIEOAHUH.

Ha6monenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocienoBaTeIbHOM COCIMHEHMHM PE3UCTOpa, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUH 3JEKTpOonepeadH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAa MalbIX KojeOaHM Tpy3a Ha HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

NccnenoBanne nepeMeEHHOTO TOKA B LEMHU U3 MOCIE0BATEIbHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, ycCIOBHS pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JyMHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSI M3JyUYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXCHUE, MPEJIOMIICHUE, TOMSpU3anus, AUPPaKIus,
unTepdepennrsi. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI pagUOCBA3U U TeAEBUICHUS. Panuonokanus.

DNEeKTpPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHMKE W MEIUILIMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-nieys.

Jlemoncmpayuu
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OO6pa3zoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MTPOJOJIbHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust U MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1uppakinv MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYJIOH H
4acTOTOM KoJieOaHuH.

HccnenoBanuie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKeHHE, TPEIOMIICHUE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpexe. JIyu ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI oTpaxeHHUs: cBeta. [locTpoeHue nzoOpaxeHuil B
TUIOCKOM 3epKalie.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpakeHue. I[lpenenbHBI yroa MOIHOTO
BHYTPEHHET'O OTPaKEHUS.

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

Cobuparomue 1 paccenBaroiye TuH3bl. ToHkas muH3a. DOKycHOE paccTosiHUE
U ONTHUYECKAasl CHiia TOHKOM JuH3bI. [locTpoenne n3o0paxeHuii B coOUparomux u
paccenBaroluX JUH3aX. PopMysia TOHKON JIMH3bL. Y BEJIMUECHHE, 1aBAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTtepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEpP(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HNudpakmus cera. JudpakuuoHHas pemérka. YCIOBUE HaOIIOIECHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TuGPaKIUOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OnTHKa, TUPPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpssiMonuHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMJIEHUE CBETA.
OnTtuueckue npudopsI.

[TonHOEe BHYyTpeHHEE OTpaxkeHre. Moenb CBETOBOAA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpPOCKOMa, TeJIECKOMa.

Habnronenue natepdepeHnu ceTa.
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HaGmonenue nudpakuum cBera.

HaGmronenue nucnepcuu ceera.

[lonyuyeHune cnekTpa ¢ MOMOILIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKY.
HaGmronenue noisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi
N3mepenue nokazaresns NpeaoMiIeHUs CTEKa.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

['paHuIBl MPUMEHUMOCTH KJIaccuueckoil MexaHuku. [locTynaTel crienuanbHON
TEOPUH OTHOCUTEIHLHOCTH: MHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe,
MPUHITUIT OTHOCUTEILHOCTH DWHIITEIHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJICHUE BPEMEHU M COKpalleHHE
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBs13b MacChl ¢ SHEPrUel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPTrus
TIOKOS.

Pa3nen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOU. DHEPrus
U UMITYJIbC (DOTOHA.
OtkpseiTue u uccnenoBanue porodddexra. Onbitel A. I'. CToneTona. 3aKoHbBI

dororddexra. YpaBuenue DitHmrerina mansa dortodaddexra. «KpacHas rpanumar
dboTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTomaTuuK, coiHeUHas O6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(ppeKT Ha yCTAaHOBKE ¢ IMHKOBOM ITACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Csetonuos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHIO o -4acTHII.
[Inanerapnas Mmogmens aroma. lloctynmater bopa. M3nydenume u mnormiomieHue
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(OTOHOB MNpHU Mepexojie aToMa C OJHOIO YPOBHS SHEpPruM Ha Apyron. Bumsl
cnekTpoB. CIIEKTp YpOBHEN SHEPIUU aTOMa BOAOPOAA.

BonHoBeie cBoiicTBa yactull. Bomusl ne bpoitnsa. KopmyckyisipHO-BOJIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckue YCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnuens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenue nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHeyaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHno coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TamMma-uzinydeHus.  BrusHue
PaaUOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monenb smpa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKIIOHOB B sifipe. SaepHbie cuibl. JlegekT macchl siapa.

Snepnbie peakuuu. /leneHrue u CUHTE3 AIEp.

Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertonpl HAOIIOICHUS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. ENMHCTBO (hr3nveckoit KapTHHBI MUpA.

TexHnueckne yCcTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: JTO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

Cu€TurK  HMOHM3HUPYIOIIMX  YaCTHII. Vuenuuweckuii  sxcnepumenm,
nabopamopuvie  pabomwur HccnenoBaHue TPEKOB dYacTUll (10 TOTOBBIM
doTorpadusim).
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Pasznen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPO(PU3IUKH

Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMHUH.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3MBI, TUIAHETHI, UX BHIANMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHepruu CosiHIA M 3BE3.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPaJbHBIM KIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [Iyte — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGmronenust HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMIIBIOTEPHBIX
NPWIOKEHUH I ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1sl CEeBEpHOTO MOMYMIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JIynsl, mianer, Miteanoro I1ytw.

O600maromnee MOBTOPEeHUE

Pons ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIEHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0BeKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3MUECKON TEOPUU B
dbopMupoBaHUY MPEACTABICHUIN 0 (HU3NIECKON KapTHHE MUPA, MECTO (DU3UIECKOM
KapTUHBl MHUpa B OOIIEM psAAy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3ydenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce OoCyIIECTBIISIETCS C
Y4ETOM COJAEPIKATEIbHBIX MEXIPEIMETHBIX CBA3€d C KypcaMH MaTeMaTHKH,
OMOJIOrMH, XUMUU, Teorpaduu U TEXHOIOTHUH.
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Mesicnpeomemnvle nouwsimusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAy4HOTO
MO3HAHUSA: SBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, YIKCIIEPUMEHT, MOJIEIIMPOBAHUE, MOJIEIh, U3MEPEHUE.

Mamemamuxa: pEIICHWE CHUCTEMbl YPaBHEHUH, TPUTOHOMETPUUICCKUC
(GYHKIIUU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOKJIECTBO, BEKTOPHl W HMX IMPOCKIMH Ha OCH KOOPJIWHAT, CIOKCHHE BEKTOPOB,
MIPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPU3HAKK TOJ00MS TPEYrOJbHHUKOB,
onpeiesieHne MIONaau IOCKUX GUryp u oobEmMa Ted.

Buonoeus: »>nexTpuyuecKkWe SBICHHUS B JKUBOW MpHUpOJE, KolieOaTelbHBIC
JIBUKCHUS B KUBOW MPHUPOJIE, ONTHYECKHUE SABJICHUS B KUBOW MPUPOJEC, JICHCTBHEC
paavaIiiy Ha )KUBBIC OpPTaHU3MBI.

Xumus.: CTpOCHHE aTOMOB U MOJICKYJI, KpUCTAITNYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAUTMUECCKOW PEMIETKH, CIICKTPAIBHBIN aHAIH3.

leoepachusi;  MarHWTHBIE TOJOCA 3€MJIM, 3aJleKd MarHUTHBIX DY,
doTochEéMKa 3eMHON TOBEPXHOCTH, MPEICKA3aHNE 3eMIICTPSCEHUI.

Texnonocus: JWHUHM DJICKTpOTepenad, TEHepaTop IMEepPeMEHHOTO TOKa,
AJICKTPOBUTATE]Ib, WHAYKIIMOHHAS II€4Yb, pajap, pPaJuONpUEMHHK, TEJICBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOSKIIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
COJTHeYHast OaTapesi.
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IINIAHUPYEMBIE PE3YJbBTATbBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKOW MO3UIIMU 00YYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTb POCCUNCKOM I'PaKTIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) ICTECTHICCKOI'O BOCIINTAHUSA .
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ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCyLIEro (pU3nYEeCcKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHONU AEATENbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJIOOATHLHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOWIEN CPEJIE HA OCHOBE
3HAHMS 1IeJIel yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHue OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOTO MO3HAHMSA:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEINU JCATECIBHOCTH, 3aJaBaTh IMApaMETPbl W KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeIBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIHXCS
MaTEPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JCITEIbHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATH 1 BBIMOJHIATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;
pa3BHUBATh KPEATHBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
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ba3oBble uccienoBaTe/ibCKUe AeiiCTBUA:

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHCH, KIIIOUEBHIMA TOHSITHSIMU M METOJAMHU
(pu3HUECKON HAyKU;

BJIQ/ICTh HaBBIKAMHU YUEOHO-HUCCIEAOBATEIIBCKOW U MMPOCKTHOMW NEATCILHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB PEIICHUS 3a/1ad (U3MYECKOTO COJACpNKaHUS, MPUMCHEHHUIO Pa3TUIHBIX
METOJIOB ITO3HAHHSI,

BJIQJICTh BHJAMU JCATCIBHOCTA TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €0
UHTEPIIPETAIlMU, TPEeOoOpPa30BaHUI0 M TPHUMCHCHHWIO B Pa3IUYHBIX YYCOHBIX
CUTYaIlUsIX, B TOM YHCJIC TIPU CO3/IaHUN YIeOHBIX MMPOCKTOB B 0071aCTH (DU3UKH;

BBISBJISATh TPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ peIeHHUs, HAXOIUTh apTyMEHTHI JIJIS TOKa3aTelIbCTBAa CBOMX
YTBEPKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAJM3UPOBATh TIOJYYCHHBIE B XOJC PCIICHHS 3aJaddl  Pe3yJIbTaThl,
KPUTHYECKU OIICHHBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh U3MECHCHHE B HOBBIX
YCIIOBUSX;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJadyd B 0Opa3oBaTeIbHOU
JCSATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OLICHKY HOBBIM CUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIHN OIBIT,

yMETh TIEPEHOCUTh 3HAHUSA 10 (U3UKE B TMPAKTUUYECKYHO 00JacTh
KU3BHEICATEITLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE WU, NIPeJjIaraTh OPUTHHAIBHBIC TIOIXOAbI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIIHE AIbTCPHATHBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIAJICTh HAaBBIKAMHU TOJYUYeHUs] MHGOpPMAIUU (PU3UUECKOTO COJACpP)KaHMs M3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBISATH IIOWCK, aHAJIN3,
CUCTEMATH3allUI0 W HMHTEPIPETAui0 MHGOPMAIMKN Pa3INYHBIX BUIOB U (HOpM
MIPEICTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOM0eHNEM TpeOOBaHMI S)PTOHOMUKH, TEXHUKH 0€301TaCHOCTH, THTUEHEI,
pecypcocOepekeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HWH(OpMAIMOHHON
0e301acHOCTH;

co37aBaTh TEKCThI (PU3WUYECKOTO COMEpKaHUS B PA3IMYHBIX (opMmarax ¢
y4€TOM Ha3Ha4YeHUS WH(DOpPMAIUU U TIEJIEBOM ayJUTOPUHU, BHIOUPAs ONTUMATHHYTO
dbopMy TpeICTaBICHUS U BU3yaTTU3aIIHH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHBIC Y4eOHbIC 1eHCTBHS:

OCYIIECTBIISITh OOLIEHUE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JESITEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOM WM WHIWBHUAYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUN C YUYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKI0TO WieHA KOJUIEKTHUBA;

OPUHUMATh [EJIM  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHCTBHUS IO €€ JIOCTHKEHMIO: COCTaBJISITh IUJIAH JEHCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXI0I0 yYaCTHUKA KOMAH bl B OOIIHiA
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TIPOEKThI, OLEHHUBATh HAEU C TMO3UMLUUU HOBU3HBI,
OpUTMHAJILHOCTH, MPAKTUYECKON 3HAUHMMOCTH;

OCYIIECTBIISITh ITO3UTHBHOE CTPAaTErM4YE€CKOE IOBEACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITH MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTU
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (OPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MPAKTUYECKONH PabOThHI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MIPEATIOYTCHUM;

JlenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUINA B 001acTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIHMsIM, BHOCUTh KOPPEKTUBHI B NIESATEIHLHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI PEIICKCUU TSI OTICHKH CUTYaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporiecce 10CTHKEHHS TUYHOCTHBIX PE3YIIbTATOB OCBOCHUS IIPOTPAMMBI T10
busMke I ypOBHA CpeAaHero oOmiero oOpa3oBaHHS Yy  OOyYarOIIMXCS
COBEPIICHCTBYETCS HMOIMOHAILHBIH WUHTCIIJIEKT, IIPEIIOJIar afoIuid
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIUPOBAaHMs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOAS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €ro TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIOUYAIOINX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
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K konity o6yuenus B 10 kiaacce nmpeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMECHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TpaHUIbl TPUMEHEHHUS HW3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepualibHas TOYKa, MHEepIUadbHas cucTemMa OTcuéra, adCONIOTHO TBEPIOE TENO,
WJIea’bHbIN a3, MOJEIM CTPOECHUS I'a30B, KUIAKOCTEH U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUECKUH 3apsi MpU pelieHnH PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NIPSIMOJIMHENHOE JIBUKECHHUE,
CBOOOJHOE TaZeHUE TeJ, ABMKEHHUE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJIEHCTBHE
ten, quddysusi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE >KUJIKOCTEH M TBEPIBIX Te,
U3MEHEHHE 00BbEMa TeN MpU HArpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJCHCAlWs, IUIABJICHUE, KPUCTA/UIM3alus, KUIICHHUE, BIIAXKHOCTH
BO3/1yXa, MOBBILICHUE JABJICHUA ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYZE,
CBsI3b MEXKJY IapaMeTpaMU COCTOSIHMS ra3a B U3OIPOLIECCaxX, JIEKTpU3anus Tell,
B3aUMOJICHCTBUE 3apsJI0B;

OINKCHIBAaTh MEXAaHUYECKOE IBU)KCHME, HCIOJb3Ys (PU3MUYECKUE BEIMYMHBI:
KOOpJAMHATA, IyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOpPEHHE, Macca Tejla, CHIa,
UMITYJIbC Te€jla, KUHETUYECKasl YHEPIUs, NOTCHIUAIbHAs 3HEPIUsl, MEXaHU4YEeCKas
paboTa, MeXaHHWYecKass MOILIHOCTb; IPU OINHUCAHUU TPABUIBHO TPAKTOBATh
(u3NYEeCKUil CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHHS] U EIUHMIIBI,
HaXoJIUTh (OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEIIMYUHAMUY;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBJICHUA,
UCIONB3ysl (U3NYECKHE BEJIUYMHBI: JaBJIEHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrUs XaOTHYECKOIO IABMXKEHUs MOJIEKYJ, CPEAHEKBaapaTU4Has
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprusi, padora rasa,
KOA(Q(GUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATeNs; MpPU ONUCAHHUH
NPaBUWJIBHO TPAKTOBAaTh (PU3NYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHUsT ¥ EOUHUIIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(Gu3nYecKy0 BEIMYMHY C APYTUMHU BEIUYUHAM;

ONMCHIBATh U3Y4YECHHBIE JJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUMHBI: JICKTPUUECKUHN 3apsl,
JIEKTPUYECKOE IOJIE, HANPSHKEHHOCTD I0JIA, MOTEHIMAJ, Pa3HOCTh [OTCHLIMAIOB;
P ONHCAHMM TNPABWIBHO TPAKTOBAaTh (PU3NYECKUA CMBICI HCIHOJb3yEMbIX
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BEJIMYMH, MX OOO3HAYCHHA W EIAMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJIMUYNHAMU;

aHAM3UPOBATh (HU3MUECKHE MPOIECCHl U SBICHUSA, UCTIONB3YS (PU3UUECKHUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHsI MEXaHWYECKOW DJHEPTHUH, 3aKOH COXPAHCHHUS HWMITYyJIbCa,
MPUHIMI CYTEPIO3UIUNA CHJI, TPUHIIMI PABHOMPABUS HWHEPIHUAIBHBIX CHCTEM
0TCY€Ta, MOJEKYIIPHO-KHHETUYECKYI0 TEOPHUIO CTPOSHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKCHHS MOJEKYI C
aOCONIOTHON TeMIiepaTypoil, EPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
DIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, TpuW OSTOM pa3iuyaTh CIOBECHYIO
(GopMYyTUPOBKY 3aKOHA, €T0 MAaTEMaTHYEeCKOe BBIPA)KEHUE W YCIIOBUS (TPAHHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

0O0BSCHATH OCHOBHBIC TIPUHIIMITBI ICHCTBUS MAIIIMH, IPUOOPOB M TEXHHUSCKUX
YCTPOWCTB; pa3inyaTh YCIOBHUS X O€30MAaCHOTO HMCIIOJIB30BaHUS B TIOBCEIHEBHOM
KU3HU;

BBITIOJIHATH JKCIIEPUMEHTHI I10 HCCIICJOBAHUIO (U3HUSCKUX SIBJICHHU |
IPOIIECCOB C HCTOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopmynupoBaTh nMpodieMy/3aaauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIIOAKEHHOTO 000PY10BaHMsI, POBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BEIUYUH, TIPU
ATOM BBIOUPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPH STOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpoBaTH PE3yNbTATHI MOTYUYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B BUJIE
TabyUIl ¥ TpadUKOB, AEIaTh BEIBOABI IO PE3yIbTaTaM MCCIIEIOBAHUS;

co0ro1aTh npaBuia 6E€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATENLCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyT0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCIIOJNIb3YS (PM3MYECKUE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEIb, BBIACIITh (PU3MUECKUE BEIMYMHBI U (OPMYIIHI,
HEOOXOAMMBIE JUIsl €€ pelIeHusl, MPOBOAUTh PAacUYEThl U OLEHUBATh PEAbHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATh JJOTUIECKA HETPOTUBOPEUNBYIO
LENOYKY PacCyXICHUH C OMOpOoil Ha HM3y4YCHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nyecKue sIBJICHUS;
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WCIIOJIB30BaTh MPHU PEUICHUN YUYEeOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHbBIE
TEXHOJIOTUU I TIOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMU U TPEACTABICHUA
y4eOHONM M Hay4YHO-IONYJIIPHONH HMHGPOPMALMK, TOIYYEHHOUM W3 pa3IHYHBIX
HMCTOYHUKOB, KPUTHUYECKH aHATM3UPOBATH MOTy4aeMyr0 HH()OPMAIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHUH;

UCII0JIH30BaTh TEOPETUUECKHUE 3HAHUS IO (PU3HUKE B MOBCEIHEBHOM KU3HU IS
obOecrieueHus 0€30MACHOCTH TP OOpalleHuu ¢ NpudopaMu U TEXHUYECKUMHU
YCTPOUCTBAMHU, JJII COXpPAHEHUS 3JI0POBbSI M COOJIOJICHUS HOPM IKOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CPEIE;

paboTaTh B TPYIINE C BBHIINOJHEHUEM PA3JIMUYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PAUOHAIBHO pacCHpeNeNsiTh OOS3aHHOCTU H
MJIAHUPOBATH JIESATEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATH
BKJIJT KQXKI0TO U3 YYACTHUKOB TPYIIIBI B PEIICHHUE pacCMaTpUBAeMOM IPOOIEMBI.

K xoniy o6yuenus B 11 kiaacce nmpeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

JEMOHCTPUPOBATh HA TpHUMEpax poJib U MeCTOo (pU3uKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAyYHOM KApTHUHBI MHpPAa, B PA3BUTUHU COBPEMEHHOU TEXHUKH H
T€XHOJIOTUM, B MPAKTUYECKON NESATEIBHOCTH JIIOACH, LEIOCTHOCTh U E€IUHCTBO
bu3uYeCKol KapTHHBI MUPA;

YUUTHIBAaTh TPaHUIIBl TMPUMEHEHUS U3YYCHHBIX (PU3MYECKUX MOJIeTIeH:
TOYEYHBIN JNEKTPUUECKHUMN 3apsil, JTy4d CBETA, TOYCUYHbIM UCTOYHUK CBETA, siICpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJCIh aTOMHOTO sipa TMPH PEIICHUH (PU3HYECCKUX
3a1ad;

pacrio3HaBaTh (U3MYECKUE SIBJICHUS (IIPOIECCHl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH M KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JECHUCTBUSA TOKA, B3aMMOICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHas WHAYKUHWS, JEUCTBHE MArHUTHOIO TMOJISI Ha
MPOBOJHUK C TOKOM W JBWXKYLIMWCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekrpuueckuii 3pdekt (horodddekT), CBeTOBOE MaBIICHUE, BOSHUKHOBCHHE
JIMHEMYaTOrO0 CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAas
PaIHOAKTUBHOCTb;

ONMKUCHIBATh U3YUYEHHBIE CBOMCTBA BelleCTBa (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKUE, AJIEKTPUUECKYIO OPOBOAUMOCTh  PA3JIMYHBIX  Cpen) 151
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), UCMONB3YySd (PU3NUECKUE BEIUUYUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAINPSIKEHUE, DJIEKTPUUECKOE
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COTIPOTHBIICHHE, PA3HOCTh MOTCHIIMAJIOB, AJICKTPOJABIKYINAs Cuia, paboTa ToKa,
WHIYKIUST MAarHATHOTO TOysl, cuia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTH
KaTYIIK{, SHEPTHS SJCKTPUYECKOTO W MArHWUTHOTO TOJIeH, MEepUOJ W YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsj W CHiIa TOKa B TIPOIECcCe
TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pAaCCTOSHHE W
ONTHYECKAs CWJIA JIMH3BI, TPU ONHMCAHWH TPABUIBLHO TPAKTOBATh (PU3UUCCKUI
CMBICIT HCIIOJIb3YEMBIX BEJIUYMH, HMX OOO3HAYCHHsS M CIAWHUIIBI, YKa3bIBaTh
(bOopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETHUHUHY C IPYTUMHU BEITMUYNHAMU,

ONKCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHHS M IPOIECCHI, HCIOIB3YS
(du3HUeCKre BEIMYUHBI: CKOPOCTh JJICKTPOMATrHUTHBIX BOJIH, JIIMHA BOJHBI H
JacToTa CBETA, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T MOJTypaciaaa, SHEPTUs CBA3H
ATOMHBIX SIJIEP, TPU OINUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX O0O3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTMMH BEJIMYUHAMH,
BBIUMCIISATh 3HaUCHHUE (PU3NICCKON BEIIMYMHBI;

aHAIM3UPOBATh (PU3NUYCCKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPHUHIUIIEE: 3aKOH OMa, 3aKOHBI MOCJICA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3aKkoH Jkoyns—JIeHIa, 3aKOH 3JICKTPOMAarHUTHOMN
WHIYKIIUHA, 3aKOH TPSMOJIMHEHHOTO pacpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa s GoTtorddekra,
3aKOH COXPAHECHHS JHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXpaHEHHUs
ANIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHsS MacCOBOr0O 4HMciia, mocTyiaTel bopa,
3aKOH PaJMOaKTHBHOIO pacmajia, IPU dTOM pa3IudaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpAKEHHE U YyCIOBHUs (TpaHUIlBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAIIPaBJICHUE BEKTOpa MHAYKIIMA MAarHUTHOTO TOJIs TIPOBOTHUKA
C TOKOM, CHJIbI AMniepa u cuibl JIopeHna;

CTPOUTh W OIHKCHIBATh H300paKECHHE, CO3/IaBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 HCCICIOBAHUIO (U3UYCCKUX SBICHHN U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHI: TpPU STOM
dbopmMyIHpoBaTh MPOOIEMY/3a/1auy ¥ THIIOTE3y YU4EOHOTO IKCTIICPHUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, IPOBOJAUTD OTBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIIECTBIIATH MPSIMbIC ¥ KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUYHH, ITPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO M3MEPEHUS M HWCIOJIB30BAaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIISIOBATh 3aBUCHMOCTH (PM3UYECKHUX BEJIMUMH C HCTIOJIB30BAaHUEM MPSIMBIX
M3MEPEHUI: TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATH PE3YIbTAThHI
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MOJIY4YEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TaOIMUI M TpadUKOB,
JIeNaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIEI0BAHMS;

co0Jiro1aTh MpaBwia 0E30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro HKCIEPUMEHTA, Y4eOHO-HCCIEJOBATENbCKONM M NPOEKTHOU
JESATENbHOCTU C UCIONb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U 1a0OpaTOpHOro
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MUECKHE 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aJa4H
BbIOMpATh (PU3MUECKYI0 MOJIENb, BBIACIATh (PU3NUYECKUE BETUUYUHBI U (POPMYIIbI,
HEoOXOouMBbIe JUIsl €€ pelleHus, MPOBOAUTh PACUETHl M OIICHUBATH PEATbHOCTh
NOJIYYEHHOT'0 3HaY€HUs PU3NYECKON BETUUUHBL;

pemaTh Ka4eCTBEHHbIE 3a/la4i: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPEUNBYIO
LENOYKY PpaCCYXJCHHM C ONOpod Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU H
(duznueckue siBICHMUS;

UCIIOJIb30BaTh IPU PEIICHNHN YUeOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALMU U TPEICTABICHUS
y4eOHOM ¥ HAYYHO-TIOMYJSAPHOM HH(POPMAIMM, TMOJIYYCHHOW U3 Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYHaeMYI0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAaIllMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXAIOUIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU /IS
obecricueHus 0E30MACHOCTH TpPH OOpaIieHUuH ¢ NpudopaMU M TEXHHUYECCKUMH
yCTPOMCTBAaMU, ISl COXPAHEHUS 3JI0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaThb B TIpyHIe C BBHINOJIHEHUEM pPAa3IMYHBIX COLHUAIBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNMbl, PAaLMOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJleKBaTHO OLICHUBATD
BKJIaJ] KXJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIIEHNE pacCMaTpUBAEMOM MPOOIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

H KouunyecTBo
Ne n/m ARMCHOBAHHE PASICIOB 1 TeM yacos JuekTpoHHbIe (UG poBbIE) 00pa3oBaTeIbHbIE peCypPChl
NMPOrpaMmblI
Bceero
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3uKa 1 METOJbl HAYYHOTO TIO3HAHUS 2 bu6mmoreka [IOK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
2.2 Junamuka bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHUKE bubnuoteka I{OK https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

0 _ o
3.1 CHOBBI MOTICKYIAPHO-KHHETHHCCKOM o Bu6mmorexa LIOK https://m.edsoo.ru/7f41bf72
TEOPUU
10
3.2 OCHOBBI TEPMOIMHAMUKHU bu6nmotexka IIOK https://m.edsoo.ru/7f41bf72
Ar .
3.3 PETATHBIC COCTOMHIL BEmectsd 5 Bbubaunorexa I{OK https://m.edsoo.ru/7f41bf72
da30BbIC MTEPEXO,IBI
Hroro no paszneny 24
Pa3nen 4. DJIEKTPOJIUHAMUKA
4.1 OneKTpocTaThKa 10 bubmuoteka LIOK https://m.edsoo.ru/7f41bf72
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ITocTosiHHBIN dneKTpudecKuid TOK. Toku B

12

4.2 bubmmoteka 1IOK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeliax
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
68

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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11 KVIACC

KoanuecTtBO
4acoB
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m Bceero JuekTpoHHbIe (UG PpoBbIE) 00pa3oBaTeIbHbIE peCypPChl
NMPOrpaMmblI
Paznea 1. JIEKTPOJANHAMUKA
MarguTtHoe noJje. DIeKTPOMarHuTHas 11
1.1 ' P bubmmoreka LIOK https://m.edsoo.ru/7f41c97¢c
WHIYKIUS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
M
2.1 CXAHMHICCIHIE 1 SNCKTPOMATHHTHBIC o bu6morexa I{OK https://m.edsoo.ru/7f41c97c
KoJieOaHus
M
2.2 CXAHMHICCIHIE 1 SNCKTPOMATHHTHAIC > bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
BOJIHBI
10
2.3 Onruka bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbBHOCTH

OCHOBBI CIIEIUAIBHON TEOPUHU 4
3.1 1 P bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIBHOCTHU
Uroro no pazgeny 4

Pa3znen 4. KBAHTOBASA ®U3UKA
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4.1 ONEMEHTH KBAHTOBOM ONTUKU 6 Bbub6munotexa LIOK https://m.edsoo.ru/7f41c97c

4.2 Crpoenue aToMa 4 bubmuoteka LIOK https://m.edsoo.ru/7f41c97¢c

4.3 AToMHOE A1pO 5) bubnmnorexa LHOK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznean 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O6o0061maroniee NOBTOPEHHE 4 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHoe Bpemst 3
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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depepanbHan paboyan nporpamma | drsumka. 10-11 knaccol (6aszosbin

HEPEYEHDb (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOHN ITPOI'PAMMBbBI CPEJJTHET'O OBILIET'O
OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUA 110 PUUKE

B denepanbHbIX U peruoHANBHBIX MPOIEAYypaxX OIEHKH KadecTBa O0Opa3oBaHUs
HCIIOb3YyeTCsl MepeueHb (KOAU(MUKATOP) paclpeleleHHbIX MO KiaccamM POBEPSIEMBIX
TpeOOBaHUM K pe3ybTaTaM OCBOEHHUSI OCHOBHON 00pa30BaTEIbHOI MPOrpaMMBbl CPETHETO
o011ero 00pa3oBaHMs U 3JIEMEHTOB COJEPKAHUS IO (PU3HUKeE.

10 KJIACC
IIpoBepsiemble TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa30oBaTe/IbHOM
MPOrpaMMblI
Kon [TpoBepsiembie IpeIMETHBIC PE3yIbTATHl OCBOSHUS OCHOBHOU
MPOBEPSIEMOT0 |00pa30BaTEIHHOMN MPOTPAMMBI CPETHET0 00IIeTr0 00pa3oBaHMS
pe3ynbpTara
10.1 JleMOHCTpUpOBaTh Ha TMpuUMEpax poiib U MecTo (UBUKUA B
(bopMHUpOBAaHUN COBPEMEHHOW HAy4YHOW KapTHUHBI MUpa, B Pa3BUTHU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHM, B MPAKTUYECKON JESITEIIbHOCTU
Imroaen
10.2 YYUTHIBaTh TPAHUIIBI TIPUMEHEHHS U3yUYEHHBIX (QU3MUYECKUX MOJCIICH:
MaTepHualibHas TOYKa, WHEpIMalbHas CHUCTEMa OTcueTa, abCOIIOTHO
TBEP/0E TEJO, UCANbHBIN Ia3; MOJEIU CTPOCHUS T'a30B, )KUJIKOCTEH U
TBEPABIX TeJ, TOYEHHBIA ODIICKTPUUECKUHN 3apsii — TpH PEHICHUH
bu3nYecKuX 3a1a4
10.3 PacrioznaBaTh Qu3nyeckue sBiIeHUS (IIPOILIECCH) U OOBIACHITH UX HA

OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYISIPHO-KHHETUIECKON Teopuu
CTpOEHHUSI  BemleCTBA U DIEKTPOAWHAMHUKH:  PaBHOMEPHOE
1 PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUKEHUE, CBOOOTHOE TMa/ICHHE
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEPIUS, B3aUMOJCHCTBUE TEII;
mud dy3usi, 6pOyHOBCKOE ABUKECHHE, CTPOCHUE KUIKOCTEH U TBEPIIBIX
TeJ, U3MEHeHUe 00beMa TeJ MPU HarpeBaHUU (OXJIAXKIACHUHN ), TETIIOBOE
[paBHOBECHE, WCTIapEHUE, KOHACHC A, TUTABICHUE, KPUCTAJUTU3AIINS,
KUTICHUE, BIAKHOCTh BO3/yXa, MOBBHIIMICHHE MABICHHUS Tra3a MPU €ro
HATPEBAHWHM B 3aKPBHITOM COCYyJE, CBSI3b MEXKIAYy MapaMeTpaMu
COCTOSIHUSA Ta3a B M30IPOIIECcCax; DIICKTPU3AIUS Tell, B3aUMOCHCTBHIE
3apsI0B
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10.4

OnuchlBaTh MEXaHWYECKOE JBUXKEHHE, WCHOJb3ys (DU3UUYECKUE
BEJIMYUHBI: KOOPAWHATA, MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJbC Tella, KHHETHYECKas JHEprus,
MOTCHI[MAJIbHAsl DJHEpPrus, MeEXaHuueckas paboTa, MeXaHUYecKas
MOIITHOCTh; IIPU OMUCAHUU MTPABUWIIBHO TPAKTOBATh (PU3NUECKUN CMBICT
MCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYCHUS WU CIUHUIIbI, HAXOJUTh
(dbopMyIibl, CBSI3BIBAIOIME JAaHHYIO (DU3UYECKYIO BEIMUUHY C IPYTUMU
BEJIMUUHAMHU

10.5

OnuceIBaTh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEILJIOBHIE SIBICHMUS,
MCIIONB3Ysl (DU3WYECKUE BEIMYMHBI: JIaBJICHUE Trasza, TeMIlepaTrypa,
CpeIHss KUHETUYECKas SHEPrus XaOTUUYECKOI'O JBHKEHHUSI MOJICKYII,
CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOTHI,
BHYTPEHHSISI SHEprus, padoTra raza, Kod(pUIIMEeHT MOJe3HOTro JeUCTBUS
TEIUIOBOTO JIBUTATENsA; TMPU ONHUCAHWU TMPABUIBHO TPAaKTOBATh
(U3UYECKUI CMBICT HCMOJb3yeMbIX BEJIUYWH, UX OOO3HAYCHUS W
€IMHUILIBI, HAXOAUTh (OPMYJIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3NUYECKYIO
BEJIMUYUHY C APYTMMH BEJIMUYUHAM

10.6

OnucelBaTh U3YYEHHBIE DJJIEKTPUYECKHE CBOMCTBAa  BEIIECTBA U
DIEKTpUYECKHE  sBJICHUS  (IPOLECCHhI), HCMONB3Ys  (U3MUYECKUE
BEJIMYMHBI:  DJJIEKTPUYECKUWA  3apsAl,  DJIEKTPUYECKOE  MOJIE,
HAIPSOKEHHOCTh MOJIsl, MOTEHUHAJ, Pa3HOCTh IOTEHIHAJIOB; IPU
OMHMCAHUH TIPABUWIILHO TPAKTOBATH (PU3UUECKUN CMBICIT UCTIOJIb3yEeMbIX
BEJIMYMH, WX OO0O3HAYCHUS M €IMHUIIBI, YKa3blBaTh (POPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (DU3UYECKYI0 BEIUYUHY C JPYTUMU
BEJIMYMHAMU

10.7

AQHATM3UPOBATh (PU3WYECKHE TPOIECChl W  SBICHUS, HCIOJb3YA
(dbr3uYecKre 3aKOHBI M IPUHIIUIIBL: 3aKOH BCEMUPHOTO TsaroTeHus, |, 11
u III 3axkoHpl HprOTOHA, 3aKOH COXpAaHEHUsS] MEXaHMYECKOW SHEPTUH,
3aKOH COXPAaHEHUs WMIYJbCa, MPUHLHUI CYNEPHO3ULUN CUJl, TPUHIIUI
PABHOIIPABUSl HMHEPLUHMAIBHBIX CHUCTEM OTCYETa; MOJIEKYJSPHO-
KUHETUYECKYIO TEOPHUIO CTPOCHUSI BEUIECTBA, a30BbI€ 3aKOHbBI, CBS3b
CpeAHEN KWHETUYECKOW SHEPruu TEIUIOBOTO JIBHXKEHHUS MOJIEKYJ C
AOCOJIIOTHOM TeMIlepaTypoil, EPBBIM 3aKOH TEPMOIUHAMUKH; 3aKOH
COXpaHEHHS DIJIEKTPUYECKOro 3apsaa, 3akoH Kyrnona; mpu 3ToM
pa3TuYaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE
BbIPAXKEHUE U YCIOBUS (TpaHMIIbl, 00JIACTH) NPUMEHUMOCTHU

10.8

OOBSACHIT, OCHOBHBIE NPUHIMIIBI ACHCTBUS MAalIWH, MPUOOPOB U
TEeXHUYECKUX YCTPOICTB; pa3ivyarh YCIOBUS HX 0€30MacHOro
VICTIOJIb30BAHUS B IOBCETHEBHOM KU3HU
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10.9

BBITIOJTHATH 9KCIEPUMEHTHI TI0 UCCIIEOBAHUIO (DU3UYECKUX SBICHUN U
MIPOIIECCOB C UCIIOIH30BAHUEM MPSMBIX U KOCBECHHBIX U3MEPEHUN; TIPH
hToM (opMynupoBaTh mnpobdsiemy (3agayy) U THUIOTE3Y Yy4eOHOro
DKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  NPEIOKEHHOTO
000pya0BaHUS, TIPOBOJAUTH OIBIT U OPMYJIHUPOBATH BHIBOJIBI

10.10

OCYI]_IGCTBJISITB NpsAIMBIC KW KOCBCHHBLIC H3MCPCHUSA (I)I/ISI/I‘IGCKI/IX
BCJINYWH; IIPU OTOM BBI6I/IpaTB ONTHMAJILHBINA CIIOCO0 HN3MCPCHUA U
HCITIOJIBb30BAaTh N3BCCTHBIC MCTOABI OLICHKHU HOI‘pCIHHOCTCfI I/I3MepeHI/II\/'I

10.11

HCCHGIIOB&TB 3dBUCUMOCTH MCKIAY (bPIBI/I‘IeCKI/IMI/I BCIIMYMHaAMH C
HMCIIOJIb30BAHUCM IIPSAMBIX HSMCPCHHﬁ; npu 3TOM KOHCTPYHUPOBATH
YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YIbTAThI HOHy‘IGHHOﬁ 3aBUCHUMOCTH
(bHSPI‘I@CKI/IX BCJIMYHH B BUAC Ta6J'II/II_[ 151 Fpa(I)I/IKOB, ACJIaTb BBIBOJBI IIO
Pe3yjIbTaTaM UCCICIOBAHUA

10.12

CobOmronarh mpaBujia  0e€30macHOrO  Tpyda TMpU  TPOBEICHUU
MCCJIEIOBAaHUA B paMKax Y4yeOHOro JKCIIEpUMEHTa, Yy4eOHO-
MICCIIEIOBATEIIbCKOW U TPOEKTHOW JESTEIBHOCTH C HCIIOJIb30BaHHEM
M3MEPUTEITBHBIX YCTPONCTB U 1a0OPATOPHOTO 000PYI0BAHUS

10.13

Permath pacdeTHBIE 3a/lay¥l C SBHO 33/JlaHHON (DH3WUECKON MOJETHBIO,
MCTIONB3Ysl (U3NYECKUE 3aKOHBI W TPUHIUIBI, HA OCHOBE aHaIHM3a
VCIIOBUSL  3a7adud  BBIOMPATh (U3MYECKYIO MOJEIb, BBLICIATH
(usndeckue BEIUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE JJI €€ PeIleHus,
MPOBOJIUTH PACUEThl M OLIEHUBATH PEAbHOCTD IMOTYYCHHOTO 3HAUCHUS
(br3uYECKON BEIIMUUHBI

10.14

Pemate  kadyecTBEHHbIE ~ 3aJaud:  BBICTpauMBaTh  JIOTMYECKHU
HEIPOTUBOPEUYUBYIO LIETIOUKY PACCYKICHUU C ONOPOW HA U3YUYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS

10.15

Vcnonp3oBaTh TPU  pEUNICHUH y4eOHBIX 3aad  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTUM JJIS TIOWCKA, CTPYKTYypHUPOBAaHUS,
WHTEPIPETAIMA U TIPEJCTaBICHUS Y4eOHOW M HAYYHO-TIOMYJISIPHON
WH(GOPMAIINH, TTOTYYEHHON W3 Pa3IMYHBIX WCTOYHHUKOB; KPUTHUYECKU
AQHATM3UPOBATH MOJTyYaeMyIo HH(POpMAITHIO

10.16

[TpuBOMMTH TIpUMEPHI BKIJIaJla POCCUUCKUX W 3apyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpPa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA

10.17

Vcrionp30BaTh TEOPETUYECKUE 3HAHHS MO (DU3WUKE B TMOBCETHEBHOMN
PKU3HM I o0ecriedeHusi 0€30MacHOCTU MPU 00pallleHUuH ¢ TpudopaMu
U TEXHUYECKUMH yCTPOWCTBaMH, JUIsl COXPAHEHHS] 3JI0pPOBbS
U COOJIIOJICHUS HOPM HKOJOTUYECKOTO TOBEACHUS B OKpPYXKaoIliei

cpene
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10.18

PaboTarh B rpyIle C BBIIOJHEHUEM PA3IMYHBIX COLUMAIBHBIX POJIEH,
[UIAHUPOBaTh  pabOTy  TpyHmbl, palMOHAIBHO  pacHpeleisTh
00S3aHHOCTH W IUIAaHUPOBATH JEATEIbHOCTbh B HECTAHIAPTHBIX
CUTyalusX, aJ€KBATHO OLEHMBATh BKJIAJ KaXXIOr0 W3 YYaCTHHUKOB
rpyNIbl B peUIEHUE paccMaTpuBaeMoi poOIeMbI

IIpoBepsiemble 3JIeMEHTHI CO/IePsKAHUSA

Kon
pasnaena

Kon
IPOBEPSEMOrO
DJIEMEHTA

HpOBGpSIeMBIC SJICMCHTHI COACPIKAHUA

OU3NKA UMETOAbI HAYYHOI'O ITO3HAHMA

11

®duznka — Hayka o npupone. HayuHble METO/IBI O3HAHUS
OKpy’Karomero mupa. Poib 3KCliepuMeHTa U TEOpUU B
polecce MO3HaHUS MPUPOJIbL. DKCIIEPUMEHT B (hU3UKE

1.2

MopenupoBanue (QU3NYECKUX SBJICHUM U TPOIECCOB.
Hayunble runore3pl. dusmyeckue 3aKOHbI U TEOPHH.
['paHu1Ibl NPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [TpuHIMT
COOTBETCTBHSI. Pounp u MECTO bu3uku B
(bopMHUpPOBAaHUY COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B

HpaKTH‘{eCKOﬁ ACATCIIBHOCTHU J'IIO,IIGIZ

MEXAHUKA

2.1

KMHEMATHKA

2.11

MexaHnuecKoe IBUKEHHE. OTHOCUTEIBHOCTD
MEXaHUYEeCKOro ABMKeHMs. CucteMa orcuera. TpaekTopus

2.1.2

[lepemernienue, CKOPOCTh (CpeAHSS CKOPOCTh, MTHOBEHHAs
CKOPOCTh) M YCKOpPEHHE MaTepuajbHOM TOYKH, UX
MPOCKIIMA HAa OCH CHCTEeMbl KoopauHaT. CroxxkeHue
[IEPEMENICHUN U CI0KEHNUE CKOPOCTEN

2.1.3

PaBHOMEpHOE ¥  pPaBHOYCKOPEHHOE IPSMOJIMHEHMHOE
nerkeHue. ['paduku 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH,
YCKOPEHUS, TyTH U ITIEPEMELIEHNS] MATEPUATIBHOM TOUKH OT
BPEMEHU

2.1.4

CB00OOHOE MajicHUE. Y CKOPEHHE CBOOOTHOTO MaICHUS

2.15

KpuBonuHeliHoe  ABWKEHHE. PaBHOMEpHOE JBHKEHHUE
MAaTEepUAIBHOM  TOYKM 10  OKPYXKHOCTH.  YTIJOBas
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CKOpOCTb, JIMHEWHas cKopocTh. Ilepuox u wyacrora.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

TexHuyeckue  yCTPOMCTBA:  CIHUAOMETp,  JABHXKCHUE
CHAaps110B, LIECIHbIE U PEMEHHBIE IIEpeaun

2.1.7

[lpaktuueckue  paborel.  M3mepeHne  MIHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOIIEHUS MEXAY MYTIMHU,
MPOMJCHHBIMU TEJIOM 32 IIOCJIEA0BATEIILHBIE PABHbBIC
MIPOMEKYTKH BpPEMEHU MIPU PAaBHOYCKOPEHHOM JBUKEHUU C
HAYAJIBHOW CKOPOCTBIO, paBHOM Hynw. M3yueHwue
NBIDKEHUST IIapuKa B BA3KOM JKUAKOCTU. M3ydeHue
NIBIDKCHUS Tejia, OpOIIEHHOTO TOPU30HTAIHLHO

2.2

JIMHAMUKA

2.2.1

[IpuHuun otHocutenbHOCTH ['anmuies. IlepBhit 3aKkoH
HeroToHa. MHepimanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpyHUUn cynepno3uimu Cui

2.2.3

Bropoit 3akoH HploToHa 11 MaTepuaibHON TOUYKHU B
nHepuunanbHoi cucreme orcyera (MCO). Tperuit 3akoH
HproToHa 1151 MaTepUalbHBIX TOUYEK

2.2.4

3aKOH BCCMUPHOT'O TATOTCHMUA. Cumna TsSKeCTH. HepBaﬂ
KOCMHUYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuia tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbKEHUS U
cuna TpeHus mokos. Koaddunuent tpenus. Cuna
COTPOTUBIICHUS MPH JBUKESHHUH TeJla B )KUIKOCTH WIIH Ta3e

2.2.7

[locTynaTenbHOE U BpalllaTEIbHOE IBM)KEHUE a0COIIOTHO
TBEPAOTO TeJia

2.2.8

MOMEHT CWJIbl OTHOCUTEIBHO OCH BpameHus. [liedo
cUJIbl. Y clioBUs paBHOBecus TBepaoro tena B UCO

2.2.9

TexHuyecKkue  yCTpOMCTBA: MOMAIIWIHUKH, JBHXXEHUE
MCKYCCTBEHHBIX CITYTHHKOB

2.2.10

[Tpaktuyeckue pabotel. 3yuenue nBmxeHus: Opycka 1o
HAKJIOHHOW IUIOCKOCTH TMOJ JACHUCTBUEM HECKOJIBKUX CHIL
lccrienoBaHre 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAOIIUX B
neopMupyemMoil MpyXuWHE W PE3UHOBOM 00pasle, OT
BeIMYMHBI uUX naepopmanuu. VccinenoBanue yciaoBui

[PABHOBCCHA TBEPAOIO TCJIa, MMCIOIICTO OCh BpAllICHUS
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2.3 3AKOHbI COXPAHEHHM A B MEXAHUKE

2.3.1 Mysibc MaTepUaIbHOM TOUYKH, CUCTEMBI MATEPHUAIIBHBIX
rouek. VIMITyNbC CHITBI U N3MEHEHNE UMITYJIbCca Teja

2.3.2 3akoH coxpaHeHus wumnyiabca B HMCO. PeaktnBHOE
TBYKEHUE

2.3.3 Pabora cubl

2.3.4 MOUIIHOCTB CHJIBI

2.3.5 Kunetnueckas sHeprusi MmaTepuanbHON TOukH. Teopema
0 KHHETUYECKOUW SHEPTUHU

2.3.6 [loreHunanbHas dHeprus. lloTeHumanpHass HSHEPrUs
yrpyro nehopMUpOBaHHOW TpyXuHBL. [loTeHIManbHAS
DHEPrus Tena BOJIU3U MOBEPXHOCTH 3EMIIH

2.3.7 [loTeHIManbHBIE W HEMOTEHIMAIbHBIE CHIBl. CBS3b
paboThl  HEMOTEHIMANBHBIX CHJI C  HM3MEHCHHEM
MEXaHUYECKOW SHEPTHH CHCTEMBI Tell. 3aKOH COXPaHCHUs
MEXaHUYECKOW IHEPTUH

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuueckue ycTpoicTBa: ABMIKEHUE PAKET, BOJOMET,
KOTIep, IPY>KUHHBII MUCTOJIET

2.3.10 [Mpaxtuueckue padboThl. M3yueHne CBS3U CKOPOCTEH TeI
npu Heynpyrom ynape. MccnenoBanue cBsi3u pabOThI CUIIBI
C U3MEHEHHEM MEXaHUUYECKOM HEpPIuu Teia

3 MOJIEKVYIJIAAPHAA ®U3UKA U TEPMOJNHAMUKA
3.1 |OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI TEOPHU

3.1.1 OCHOBHbIE  TIOJIOKEHUSI ~ MOJEKYJISPHO-KMHETUYECKOU
reopun. bpoyHoBckoe aBmxenue. Juddysua. Xapakrep
NBUKEHUS U B3aMMOJICHCTBUS YaCTHUI] BEIIECTBA

3.1.2 Mogenu CTpOoeHHUsl ra3oB, XKUIKOCTEW M TBEPABIX Tel
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJIEIICH

3.1.3 Macca Mmonekyn. KomumuectBo BemiectBa. [loctosiHHas
IABOTaapo

3.1.4 TermoBoe paBHOBecue. Temrieparypa U €e U3MEpPEHHUE.
[[Ixana remnepartyp Llenbcus

3.1.5 Mogens  uaeanpbHOro raza. (OCHOBHOE ypaBHEHHE

MOJ'IGK}UIHpHO-KHHGTPI‘-IGCKOﬁ TCOPHH UACAIIBHOT'O Ira3a
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3.1.6

AOconroTHast ~ TeMmImepaTypa  Kak  Mepa  CpeiHe
KMHETUYECKOM DJHEPrMU TEIUIOBOTO JBHUKCHMS YaCTHULL
ra3a. [IIkama temneparyp KenbpBuna

3.1.7

Ypasuenue Knanelipona — Menaeneesa. 3akoH [lanbroHa

3.1.8

["a3oBbie 3akoHBI. M3omporecchl B HIACAIBHOM Trase C
MOCTOSTHHBIM KOJTMYECTBOM BEIIECTBA: U30TEPMa, U30X0Pa,
n3o0apa

3.1.9

TexHu4yeckue yCTpoucTBa: TEPMOMETP, OapoMeTp

3.1.10

[Mpaktuueckue paboTel. M3mepeHne Macchl BO3AyXa B
KJIACCHOM KoMHare. lVccinenoBaHue 3aBUCHMOCTH MEXKIY
[IapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO ras3a

3.2

OCHOBbI TEPMOJIMHAMUKHU

3.2.1

TepMOIII/IHaMI/I‘IGCKaSI CHUCTCMA. BHYI'peHHSIH OHCPIUA
TepMOJII/IHaMI/I‘ICCKOﬁ CHCTEMBI M CIIOCOOBI €€ HM3MEHEHMUS

3.2.2

KonudecTBo TerioTel U paboTa. BHyTpeHHss1 sHEprus
0JIHOATOMHOT'O UJI€aTHbHOTO Tra3a

3.2.3

BI/II[BI TCILIONCpCeaAaYn: TCINIOIPOBOAHOCTb, KOHBCKIUAI,
N3JTYUYCHUC. TemmoeMKoCTh Tena. yI[CJ'IBHaSI TCIINIOCMKOCTD
BCIICCTBA. Pacuer KOJIN4YCCTBA TCIIJIOTHI IIpu
[TCIIoncpcaaduc

3.2.4

[lepBblii 3aKOH TepMOAMHAMUKH. [IprMeHEHHE MEepBOro
3aKOHA TEPMOJMHAMUKH K u3omporeccam. ['paduueckas
WHTEpIpeTaIys padoThl raza

3.2.5

TemnoBble MamuHbl. [IpUHOKMOBL JEUCTBUA TEIUIOBBIX
MamyH. [IpeoOpa3zoBaHus SHEPTUU B TETUIOBBIX MalllMHAX.
Kospdunment monesHoro npeiictBus (mamee — KIIJT)
rerioBoi MamunHbl. [ukn Kapuo u ero KIIJ]

3.2.6

Bropoii  3akoH  TepmoauHamuku.  HeoOpatumocTh
MpoIeccOB B MpHUpoAe.  TeIuioBble  JIBHTATEINH.
JKOJIOTUYECKHE MPOOTIEMBI TETNIOIHEPTETHKA

3.2.7

TexHuyecKkue  yCTpOWCTBA: JBHUIaTellb BHYTPEHHETO
cropanusi, ObITOBON XOJOAMIBHUK, KOHAUIIUOHED

3.2.8

[TpakTueckue paboThI. N3mepenune YAEIbHOU
TEIIOEMKOCTHU
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3.3 |ATPEI'ATHBIE COCTOSAHMA BEHIECTBA. ®A30BbBIE ITEPEXO/IbI
3.3.1 [lapooOpa3oBaHue W KOHJEHCALUS. Hcnapenune u
KATIEHWe.  YJenbHas  TeIloTa  napooOpa3OBaHMUS.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHUS
3.3.2 IAOCOIOTHAsE U OTHOCHUTEJIbHAS BJIAXKHOCTh BO3/yXa.
Haceiennsiid nap
3.3.3 Tepnoe Tteno. Kpucramnumyeckue um amopduble Tena.
AHM30TPONHS CBOMCTB KpUCTAIIOB. JKHUJIKUE KPUCTAILIBI.
CoBpeMeHHbIe MaTeprabl
3.34 [[naBieHue W KpUCTAUIM3ALMA. YIeJbHAass TeIuloTa
riasienus. Cyoaumanus
3.3.5 YpaBHEHUE TEIIOBOTO OanaHca
3.3.6 TexHuueckre YCTpPOWCTBA: TUTPOMETP U TCUXPOMETP,
KaJIOpUMETP, TEXHOJIOTMU TIONyYEeHHUS COBPEMEHHBIX
MaTepualioB, B TOM  4YHCI€  HaHOMAaTepuasoB, U
HAHOTEXHOJIOTHH
3.3.7 [Tpaktuueckue paboThl. i3MepeHue BIaKHOCTH BO3/IyXa
4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATUKA
411 DJNeKTpHu3alus Tel. JJeKTpuueckui 3apsana. JIBa Buaa
PIIEKTPUUECKHUX 3apsI0B
4.1.2 [IpoBOIHUKH, TUAIEKTPUKHU U TTOTYIPOBOTHUKU
4.1.3 3aKOH COXpaHEHHUs 3JIEKTPUUECKOro 3apsiaa
414 B3aumopeiictBue 3apsaa0B. 3akoH Kynona
4.1.5 nyeckoe rnose. HanpsskeHHOCTh 3JIeKTPUYECKOro
uuud. JIMHUK Hanps>)KEeHHOCTU
4.1.6 PaGota cun smekrpocraruueckoro mois.  [loreHnmarn.
Pa3zHOoCTh MOTEHIIMATIOB
4.1.7 [[poBOAHUKN U JUIJNEKTPUKK B MOCTOSHHOM
PIIEKTPUYECKOM ToJie. JlusneKkTpudeckasi mpoOHUIIAeMOCTh
4.1.8 DIIEKTPOEMKOCTb. Konpaencarop. DIIEKTPOEMKOCTh

IIJIOCKOI'O KOHACHCATOpa. 3Heprm{ 3aPsSKCHHOI'O
KOHACHCATOpa
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4.1.9 TexHU4YeCcKre yCTPOWCTBA: JJIEKTPOCKOI, JJIEKTPOMETP,
PIIEKTPOCTaTHYECKAS] 3aluTa, 3a3eMJICHHUE
PIEKTPONPUOOPOB, KOHJIEHCATOpP, KCEPOKC, CTPYHHBIM
[IPUHTEP

4.1.10 [Ipaktuueckue paboTel. W3mepeHue >3I€KTPOEMKOCTH

KOHJICHCATOPA

4.2

[MOCTOSHHBIN DJIEKTPUUYECKUU TOK. TOKU B
PA3JIMYHBIX CPEJIAX

4.2.1

Y CI0BHS CyIIECTBOBAHUS IMOCTOSSHHOTO DJIEKTPUUYECKOTO
Toka. Uctounnku Toka. Cujia Toka. [IoCTOSSHHBIN TOK

4.2.2 Hanpsixenue. 3akon Oma 11 yyacTka HEnu

4.2.3 DIIEKTPUIECKOE CONPOTUBIICHHE. Y IEIIbHOE COITPOTHBIICHUE
BEIIIECTBA

424 [TocnenoBarenbHOE, napa’siesibHOE, CMEIIIaHHOE
COCMHEHNE MPOBOIHUKOB

4.2.5 Pabora anekTpudeckoro Toka. 3akoH [[xoyns — Jlenna

4.2.6 MOITHOCTB JIEKTPUUECKOTO TOKA

4.2.7 siekTpoaBuxkymas cuwia (namee — IJIC) u BHyTpeHHee
CONMPOTHUBJICHNE MCTOYHUKA TOKA. 3akoH Oma JUisl OJHON
(3aMKHYTOM) dJIeKTpuyeckoi 1enu. KopoTkoe 3ambIKaHUe

4.2.8 OIIEKTPOHHAs]  MPOBOAUMOCTb  TBEPABIX  METAJLJIOB.
3aBUCHUMOCTH COMPOTHUBIICHUS METAJUIOB OT TEMIIEPaTyphl.
CBepXIIpOBOIMMOCTh

4.2.9 DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
Ty4KOB

4.2.10 [lo1ynpoOBOAHUKH. CobOcTBeHHas u MpUMeCHast
MPOBOJIUMOCTh  MOJNYOpOBOJHUKOB.  CBoiicTBa  p-n
nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI

4211 DIEKTPUUECKUM TOK B AIEKTPOIUTAX.
DIIEKTPOIUTHYECKAS JUCCOLUALIUS. DIEKTPOIH3

4.2.12 DIEKTpUYECKUd TOK B razax.  (CaMOCTOSITENbHBIN U
HECAMOCTOSTEIIbHBIN paspsn. Paznuunblie THIIBI

CaMOCTOSITENBHOIO pa3pana. Monunus. [Ilnazma
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4.2.13 TexHudyeckrue  yCTpPOMCTBA: aMIIEPMETpP, BOJBTMETP,
peocTtar, MCTOYHUKH TOKa, 3JIEKTPOHArpeBaTEIbHBIE
npuOOpPbI, ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBJICHUS, BAaKyyMHBId [HMOJA, TEPMHUCTOPHI U
(doTOpe3ncTopsl, NOMYIPOBOAHUKOBBIN 1HO/, TaJIbBAHUKA

4.2.14 [IpakTrueckue paGotel.  M3ydyeHue  CMEIIaHHOTO
COCIMHEHHUS PE3UCTOPOB.

N3mepenne DJIC UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
conportusieHus. Habnronenue anekrponusa
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

1. I'.4. Msxumes, b.b. byxosues, H.H. Corckuii. ®uzuka 10. M.:
«IIpocsemenue», 2023;

2. T'.d. Maxumes, b.b. Byxosues, H.H. Corckuii. ®uzuka 11. M.:
«IIpocsemenuey, 2023.
METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
1. A.E. Mapon, E.A. Mapos. OnopHbl€ KOHCIIEKTHI U Pa3HOYPOBHEBBIE
3amanus. Ousuka 10, ®usuka 11;
2. A.E. Mapon, E.A. Mapon. [Iunaktuueckue matepuansl. Pusuka 10,

dusuka 11.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

1. https://resh.edu.ru/
2. http://window.edu.ru
3. https://uchebnik.mos.ru

4. http://fipi.ru
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10 KJIIACC
KouunyecTBo
Nen/m | Tema ypoka 4yacoB DJleKTPOHHBbIE HU(PPOBHIE 00pPa30BaTeJIbLHbIE PeCypChl
Bcero

®duznka — Hayka o nmpupoje. Hayunbie

1 - pHpoa ya 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0c32e2
METO/IbI IO3HAHMS OKPYXKAIOIIETO MUpa
Ponb u Mecto pusuku B popmMupoBaHun

2 COBPEMEHHOM HayuyHOU KapTUHBI MHUpA, B 1 bubmuoreka [{OK https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBMKEHHUE.
OTHOCHUTENHHOCTh MEXaHUYECKOTO

3 1 bu6mmoreka [{OK https://m.edsoo.ru/ff0c3508
newkeHus. [lepemenienre, CKOPOCTb,
YCKOpEHHE

4 PaBHOMEpPHOE TPAMOIMHEWHOE JIBIKCHHE 1 bubnuoteka [{OK https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE

5 YEROP P 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c372e
JBIKCHUE
CBoboaHoe majieHue. Y cKopeHue

6 1 bubnuoreka I{OK https://m.edsoo.ru/ff0c39cc
CBOOOJIHOTO TAJICHUS
KpuonuneitHoe nBuxenue. [[prxenue

7 p . a A 1 bu6mmoteka IIOK https://m.edsoo.ru/ff0c3ada
MaTepHUaTbHOU TOUKH M0 OKPYKHOCTH
[IpuHuun otHOCUTENbHOCTHU ["anunest.

8 NuepuuaneHbie cucteMsl oTcyera. [lepBoli 1 bubmuotexa LIOK https://m.edsoo.ru/ffOc3be8

3akoH Hprorona
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Macca tena. Cuia. [IpuHuun cynepno3unuu
cui. Bropow 3akoH HeroroHa st
MaTepUaIbHOU TOYKH

bu6muoreka ITOK https://m.edsoo.ru/ffOc3be8

10

Tperun 3akoH Hpr0TOHA 1711 MaTEepUAIIBHBIX
TOYEK

bubmmoteka IIOK https://m.edsoo.ru/ff0c3be8

11

3akoH BceMHpHOro Tsrorenus. Cuna
TskecTH. [lepBas kocMuueckast CKOpOCTh

bubnuotexa [{OK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

bubnuoteka [{OK https://m.edsoo.ru/ffOc3el8

13

Cuna tpenus. Koapduuuent tpenns. Cuna
COTPOTHBIICHUS IPU ABUKEHUHU TeJIa B
KUJKOCTU WM ra3e

bubnuoteka [{OK https://m.edsoo.ru/ffOc3f76

14

[TocTymarensHOE U BpaIaTeIbHOE
JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cuibl. I1medo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TeNa

bu6mmoreka IIOK https://m.edsoo.ru/ffOc41a6

15

Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
MaTepHUaIbHBIX TOUYeK. IMmynbe cuibl.
3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
JIBUKCHHE

bu6mmoreka LIOK https://m.edsoo.ru/ff0c43d6

16

PaGota u mourHOCTh cuibl. Kunetnueckas
sHeprus MmaTepuanbHOi Touku. Teopema 06
W3MEHEHUH KUHETUYECKO SHEPTUI

bubnuoreka [{OK https://m.edsoo.ru/ff0c4502

17

[ToTenmmanesHas sueprus. [lorenunanpHas
SHEprus ynpyro neopMUpOBaHHOU
npyxuHbl. [loTeHnnanpHas sHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH

bubnuoreka IIOK https://m.edsoo.ru/ffOc461a
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HOTCHHI/IEUIBHBIC 1 HCTIOTCHIMAJIbHBIC CUJIBI.

CBs3b paGOTbI HCIIOTCHUIHMAJIbHBIX CUJI C

18 M3MEHEHHUEM MEXaHUYECKOW SHEPTUU bubmorexa LHOK
P https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOU YHEPTUH
JlaboparopHas padota «lccrnenoanne
19 CBSI3U PabOTHI CUJIBI C U3MEHEHUEM bubnuoteka [JOK
MEXaHUYECKOM PHEPTUH Teja Ha PUMeEpe https://m.edsoo.ru/ff0c478c
PaCTSKEHHUS PE3UHOBOTO JKI'yTa»
KounTponbHas paborta 1o teme
20 «Kunemaruka. J[nHamuka. 3aKOHBI Bubamorexa [JOK
' ' https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE)
OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
21 KMHETHYecKoi Teopun. bpoyHoBcKoe Bubnmorexa [IOK
PHH. HPOyH https://m.edsoo.ru/ffOc4dc2
newkenue. Juddysus
XapakTep ABUKEHUS U B3aUMOICUCTBUS
22 4acTHIl BemecTBa. MoIe CTPOEHUS I'a30B bubmmorexa LOK
N L p ’ https://m.edsoo.ru/ff0c478c
KUAKOCTEH U TBEPIBIX TET
23 Macca monekyn. KonnuecTBo BeliecTBa. bubnuorexa [JOK
[Toctrosinnas ABoraapo https://m.edsoo.ru/ff0c478c
24 TemnoBoe paBHOBecue. Temneparypa u eé bubnuorexa [JOK
n3mepenue. lkana temneparyp Llenbcust https://m.edsoo.ru/ff0c478c
o5 WUneanpusrii raz 8 MKT. OcHOBHOE bu6mmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemIepaTypa Kak Mepa
26 CpelHEe KUHETUYECKON SHEPTUU JBUKEHUS bubnuoreka [JOK

MOJIEKYJl. YpaBHeHUEe MeHieneeBa-
Knaneitpona

https://m.edsoo.ru/ff0c511e
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27 3akoH [anbToHa. ['a30BbIe 3aKOHBI 1 bubnmoreka [{OK https://m.edsoo.ru/ff0c511e
JlaboparopHnas padota «MccnenoBanme

28 3aBUCHUMOCTHU MEX]ly TapaMeTpaMu 1 bubnmnorexka LHOK https://m.edsoo.ru/ff0c478c
COCTOSTHUS Pa3pEKEHHOTO Ta3ay
4

29 SOTPOLECCHL B IACAILHOM rase 1 ax 1 bubmnorexa IOK https://m.edsoo.ru/ff0c570e
rpadudecKoe mpecTaBIecHIe
BryTpeHnHss dHEeprus TepMOINHAMAYECKOU

Obl e€’ .

30 CHCTEMBL H CTIOCODBI €€ HIMCHCHHA 1 buonuoreka I{OK https://m.edsoo.ru/ff0c5952
KonunuectBo Temnots! u padoTta. BHyTpeHHss
SHEPTus 0JTHOATOMHOTO HUJICATLHOTO ra3a

31 Bupr Tennonepenaun 1 bu6mmoreka [IOK https://m.edsoo.ru/ffOc5c36
VY enpHasi TEMI0EMKOCTh BEIIECTBA.

32 KonuuecTBo TemnoThl npu Temionepeaaye. 1 bubmuoreka L{OK https://m.edsoo.ru/ff0c5¢c36
AmabaTHBIN MpoIecc
n N

33 CPBLIH 3AKOH TCPMOTMHAMUKH 1 €10 1 bu6moreka IIOK https://m.edsoo.ru/ffOc5efc
MMPUMEHEHHE K H30TIpoIieccamM
Heo6 .

34 ©0 p?THMOCTB MPOTECCOB B PUPOAE 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c6230
BTtopoii 3akoH TepMOAMHAMUKA
I1 el KIT Te 5

35 punLun acfictsis 1 KL Teniosoi 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c600a
MaIlluHbI

36 Huxn Kapuo u ero KI1J] 1 bubnuoreka I{OK https://m.edsoo.ru/ff0c478c
2 0

37 HOJIOTHHACCIHE HPOLIEMH 1 bubnuoreka I{OK https://m.edsoo.ru/ff0c478c
TEIJIOHEPTEeTUKH
O6o6maromuit ypok «MouekynsapHas

38 1 bubmuoreka [{OK https://m.edsoo.ru/ff0c6938
¢uzuka. OCHOBBI TEPMOTUHAMHIKIY
KonTponsHas pabota no teme

39 «MonexkynspHas ¢puznuka. OCHOBBI 1 bubnuoteka L{OK https://m.edsoo.ru/ff0c6a50

TCPMOJUHAMUKU
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[TapooOpa3zoBaHue ¥ KOHICHCAITHS.

40 bu6nuoreka [TOK https://m.edsoo.ru/ffOc63b6
Hcnapenue u kuneHue

41 ADCOMOTHa i OTHOCHTELHAS BIGKHOCTS Bu6mmotexa LIOK hitps://m.edsoo.ru/ff0c64ds
BO3ayxa. HacelleHHbI# nap
Teepnoe teno. Kpucramnmuecknue u

42 amOpGHbIe TeNa. AHH3OTPOIIHS CBOKCTE bu6mmoreka LIOK https://m.edsoo.ru/ff0c65f0
KpucTauioB. JKuakue KpucTauibl.
CoBpemeHHbIE MaTepuabl

43 [lnapnerie M kpuCTAIIM3ANNS. ¥ ACTEHAS bu6mmoreka [IOK https://m.edsoo.ru/ffOc6708
TeruioTa miasieHus. Cyonumanus

44 VYpaBHeHUe TEII0OBOro OanaHca bubnuoteka [{OK https://m.edsoo.ru/ff0c6820

45 DTEKTPUSALIA TeIL. INCKTPHHECKHH 3apsiaL bubmmoreka LIOK https://m.edsoo.ru/ffOc6bcc
JIBa BHU/1a SIEKTPUIECKUX 3apsIIOB
[IpoBOAHMKH, TUIIEKTPUKHU U

46 MTOJTYTTPOBOTHUKHU. 3aKOH COXPaHCHHS bubnuoteka [{OK https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOT 0 3apsiaa

47 BSaHMOHeI:ICTBHe 3ap5m013.w3a1<0H Kynoua. bubnuoreka IOK https://m.edsoo.ru/ffOc6ces4
To4euHBIN IIEKTPUUECKHUH 3apsij
Hanpsisk€HHOCTB 31eKTPUYECKOro MOJIs.

48 [TpuHIUIT CYTIEPIIO3UITUH DIIEKTPUUECKUX bubnuoteka I{OK https://m.edsoo.ru/ffOc6df2
noJied. JInHuM HanpsKEHHOCTH

49 PaboTa cui 37eKTpoCTaTHIEeCKOTO MOJIs. bubnuoreka IIOK https://m.edsoo.ru/ffOc6f00
Ilotennuan. Pa3HOCTE IOTEHIINAIOB
[IpoBOAHUKH U AUDIIEKTPUKH B

50 3JIEKTPOCTATUYECKOM II0JIE. bubnmnoreka [{OK https://m.edsoo.ru/ff0c7018
JusnekTpuueckasl IpOHUIIAEMOCTb

51 OnekrpoeéMkocTb. KonneHncarop bubnmnoreka [{OK https://m.edsoo.ru/ff0c7126
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52

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEeHcaTopa

bu6nnoreka ITOK https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

bubmmoteka LIOK https://m.edsoo.ru/ff0c478c

54

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMPOBAJILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHIe AIEKTPOpruOopoB

bubnuoteka [{OK https://m.edsoo.ru/ffO0c478c

55

DNeKTpUYeCKui TOK, YCIOBUS €ro
cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpsbxenne. ConpotuBiienue. 3akoH
Oma 114 yyacTka 1emnu

bubnuoteka [{OK https://m.edsoo.ru/ffO0c478c

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlaGopaTtopHnas pabora «3y4yeHue
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOBY

bu6mmoreka IIOK https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6mmoreka [IOK https://m.edsoo.ru/ff0c7838

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )

BHCKTqueCKOfI LOCIIN. KOpOTKOC 3aMbIKaHUCE.

JlaboparopHnas padota «3mepenue I/[C
MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBJICHUS

bu6mmoreka LIOK https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAJUJIOB OT TEMIIEPaTyphI.
CBepxXnpoBOIUMOCTh

bubnuoreka [{OK https://m.edsoo.ru/ffOc7ae0
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60

DneKTpUYecKuu TOK B Bakyyme. CBoUCTBa
JIEKTPOHHBIX ITYYKOB

bu6nnoreka [{OK https://m.edsoo.ru/ffOc7ae0

61

[TonynpoBOAHUKH, UX COOCTBEHHAS U
MIpUMECHas MPOBOAUMOCTh. CBOUCTBA P—N-
niepexoja. [loynmpoBoHUKOBBIE TPHUOOPHI

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

62

DNEeKTpUUYECKUU TOK B PACTBOPAX U
pacriaBax 3JIeKTPOJIUTOB.
DNEeKTPOTUTHYECKAS TUCCOIHALINS.
DNeKTpoIn3

bubnuoteka [{OK https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUU TOK B ra3ax.
CamMOCTOSITENTbHBIM U HECAMOCTOSTEIIbHBIA
pazpsaa. Monnus. [1nasma

bubnuoteka [{OK https://m.edsoo.ru/ffOc84ae

64

DnexTpuueckue npudopbl U yCTPOMCTBA U UX
IpakTudyeckoe npumeHenue. [Ipasuna
TEXHUKHU 0€30I1aCHOCTH

bu6mmoreka [IOK https://m.edsoo.ru/ffOc86fc

65

O6o0maromuii ypok «JIEeKTPOJMHAMUKAY

bu6mmoreka LIOK https://m.edsoo.ru/ff0c88be

66

KonTtponsHas padoTa o Teme
«Onekrpocraruka. [locTossHHBIN
ANEKTpUYecKHil TOK. TOKU B pa3mIuyHbIX
cpenax»

bu6mmoreka LIOK https://m.edsoo.ru/ffOc8a8a

67

PesepBHriit ypok. KontponbHas padota mo
Teme "DIeKTpouHaMuKa"

bubnuoreka [{OK https://m.edsoo.ru/ffOc8c56

68

PesepBublit ypok. O600maromuii ypox 1o
teMmaM 10 kiacca

bubnuoreka [{OK https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KVIACC

Ne i/t

Tema ypoka

KoaunuectBo
JacoB

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

Bcero

[TocTosiHHBIE MAarHUTHI U X
B3anMoaeicTBre. MarautHoe nose. Bektop
MAarHATHOM MHAYKIWH. JINHUM MarHUTHOM

WHIYKIINU

bubnuoteka [{OK https://m.edsoo.ru/ff0c9778

MarsuTHoO€ T0JIe TPOBOTHHUKA C TOKOM.
OnbiT Opcrena. Bzanmoelicteue
MIPOBOTHUKOB C TOKOM

bubnuoteka [{OK https://m.edsoo.ru/ff0c98fe

JlaGopaTtopHnas pabora «3y4yeHue
MarHUTHOTO TIOJISI KATYIIKH C TOKOM)

bu6mmoreka IIOK https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C
tokoM. Cmita Ammiepa. JlaboparopHas
pabora «VccnenoBanue nelCTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy C TOKOMY

bu6mmoreka LIOK https://m.edsoo.ru/ff0c9acO

JleiicTBue MarHUTHOTO IOJISA Ha
JBUKYILYIOCA 3apsDKeHHYI0 yactuny. Cuna
Jlopenma. PaboTa cwbl Jlopenia

bubnuoteka I{OK https://m.edsoo.ru/ff0c9df4

OnexrpoMarHuTHast HHAYKIMs. [loTok
BEKTOpa MarHuTHoW nuaykuuu. J/C
MHIYKIHAN. 3aKOH JIEKTPOMarHUTHOU
nHaykunn Papanes

bubnuoteka I{OK https://m.edsoo.ru/ff0c9df4
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JlaboparopHas padota «MccnenoBanme
SABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIOUN

bu6nuoreka ITOK https://m.edsoo.ru/ffOcal50

NHAyKTUBHOCTB. SIBI€HNE CAMOUHAYKIIUH.
O/1C caMOMHIyKIIMH. DHEPrusi MAarHUTHOTO
TIOJISl KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJie

bu6mmoreka LIOK https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHJYKIMOHHAs [1eYb

bubnuoteka [{OK https://m.edsoo.ru/ff0c9df4

10

O6o0matomuii ypok «MarHuTHoe moJe.
BHGKTPOMaFHI/ITHaSI HUHAYKOHS

bubnuotexa [{OK https://m.edsoo.ru/ffOcab82

11

KonTtponpHas padoTa no teMe «MarHuTHoe
noJsie. DIeKTPOMarHuTHAs HHIYKIUS»

bu6mmoreka [IOK https://m.edsoo.ru/ffOcad58

12

CBo00OO0gHBIE MEXaHUYECKHUE KOJICOaHU.
I"apmonnueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KoJjiebanuii. [IpeBpaiienue
SHEPruu

bu6mmoreka LIOK https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnas padota «lccnegoBanue
3aBUCHUMOCTH TIEpH0/ia MaJbIX KoJebaHu
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl

rpy3a»

bubnuoteka I{OK https://m.edsoo.ru/ff0c9df4

14

Konebarenbubid koHTYp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHUs B UACaTbHOM
KoJebaTeIbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHUYECKUMU U DIIEKTPOMArHUTHBIMU
KOneOaHUsIMU

bubmuoteka [{OK https://m.edsoo.ru/ffOcb820
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15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPruM B U/I€aTbHOM KOJIE0aTEIbHOM
KOHTYypE

bu6nuoreka ITOK https://m.edsoo.ru/ffOcb9cd

16

[IpencraBienue o 3aTyxaromuX KoJIeOaHUIX.

BoiHyX/IeHHbIE MEXaHUYECKUE KOJICOaHMUsI.
Pesonanc. BeiyxneHHbIE
3JIEKTPOMArHUTHbIE KOJIeOaHus

bu6mmoreka LIOK https://m.edsoo.ru/ffOcbb86

17

[IepemennbIn TOK. CHHYCOUTAIBHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEUCTBYIONIEE
3HAQ4YE€HHME CUJIBI TOKA U HANPSHKEHUS

bubnuoteka [{OK https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoacTso, nepenaya
1 TOTpeOIeHNE ANEKTPHUIECKON SHEPT U

bubnuotexa [{OK https://m.edsoo.ru/ff0c9df4

19

YCTpoHCTBO M MPAKTUUECKOE TPUMEHEHUE
ANIEKTPUYECKOTO 3BOHKA, T€HEpaTopa
MIEPEeMEHHOT0 TOKa, JIMHUI 3JIeKTponepeaayd

bu6moreka IIOK https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
anektpos’neprun. KynpTypa ucnonb30BaHus
AJIEKTPOIHEPTUH B MOBCEAHEBHOU KU3HU

bu6mmoreka LIOK https://m.edsoo.ru/ff0c9df4

21

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpoCTpaHeHus U AJTHHA BOJHBI.
[TonepeuHsie ¥ MPOIOIbHBIE BOJTHBI

bubmuoteka [{OK https://m.edsoo.ru/ffOccab4

22

3Byk. CkOopoCTb 3ByKa. [ pOMKOCTb 3ByKa.
Beicora Tona. TemOp 3Byka

bubmuoteka I{OK https://m.edsoo.ru/ffOcccOc

23

QHCKTpOMaFHI/ITHLIC BOJIHBI, UX CBOMCTBA U
CKOPOCTh. Illkana QJICKTPOMATrHUTHBIX BOJIH

bubmuoteka I{OK https://m.edsoo.ru/ffOccfe0
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HpI/IHHI/IHBI pPaaruoOCBA3U U TCIICBUACHU.

24 bu6muoreka ITOK https://m.edsoo.ru/ff0c9df4
PazButune cpencts cBa3u. Pagnosokanus

25 KonTtponeHas padora «Konebanus u BOTHB bubnuoreka L{OK https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE PacIPOCTPAHEHNUE CBETA B

26 OJIHOPOAHOM cpefie. ToueyHbI UCTOYHUK bubnuoreka [{OK https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS

27 cseta. [locTpoeHue n3o0pakeHuu B bubnuoreka [{OK https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenomiienne ceera. [lonHOe BHyTpeHHEE

28 otpaxenue. [IpenenbHbIN yro NoaHOro bubmuoreka L{OK https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTpPaXKeHUS

29 JlaGoparopraz padora «Hsmepente bu6moreka IIOK https://m.edsoo.ru/ffOcd67a
MOKa3aTess MPeIOMIICHHS CTEKIIa»
JIunzel. [locTpoenne n300pakeHuid B JIMH3E.

30 ®dopmyIia TOHKOU JIUH3BL. Y BETUYCHHE bubnuoteka [{OK https://m.edsoo.ru/ffOcddle
JIUH3bI
JlaboparopHnas padota «lccnegoBanue

31 . i} bu6mmoreka LIOK https://m.edsoo.ru/ff0c9df4
CBOMCTB M300pa)KeHUH B JIMH3aX)»
Jucnepcus cera. CiioKHBINA COCTaB OEIIOTO

32 csera. LIBer. JlaboparopHnas pabota bubmuoreka L{OK https://m.edsoo.ru/ff0c9df4
«HaOnronenue qucnepcuu cBeTa

33 Hurepdepenis CBGT?' Jlcppakuns ceeta. bubnuoteka [{OK https://m.edsoo.ru/ffOced22
JudpakuronHas pemeéTka

34 ITorepe4HOCTh CBETOBBIX BOJIH. bubnuoreka LIOK https://m.edsoo.ru/ffOcf02e
[Tonsipusanus cera

35 Onruieckite IpHOOpE!  yCTPOHiCTBa i bubnuoreka LIOK https://m.edsoo.ru/ff0c9df4

YCJIOBHUSA UX 0e30I1acHOTO MMPUMCHCHU
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36

I'paHu1IBI IPUMEHUMOCTH KIACCUYECKOU
MexaHukH. [loctynarsl cnenuaibHON
TEOPUHU OTHOCUTEIBHOCTH

bu6nnoreka IIOK https://m.edsoo.ru/ff0cf862

37

OTHOCHTENLHOCTh OJHOBPEMCHHOCTH.
3aMeIUIeHI/Ie BPEMCHHU U COKpaICHUC NJIMHBL

bu6mmoreka LIOK https://m.edsoo.ru/ffOcfad2

38

DHeprus U UMIYJbC PEISITUBUCTCKON
yacTulibl. CBS3b MAaCChl C SHEPTUEU U
HUMITYJIbCOM. DHEPrusi MOKOs

bubnuoteka [{OK https://m.edsoo.ru/ffOcfc68

39

KontponsHas padota «Ontuka. OCHOBBI
CHEIMATEHON TEOPUH OTHOCUTEITEHOCTH

bubnuoteka [{OK https://m.edsoo.ru/ffOcf6f0

40

®otonbl. Dopmymna [Inanka. JHeprus u
UMITYJbC GOTOHA

bubnuoteka [{OK https://m.edsoo.ru/ffOcfel6

41

OTtkpeITHE U HccienoBanne Gpotodddekra.
OnbiTel A. I'. CToneroBa

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

42

3akonbl Pororddexra. YpaBHEeHHE
OwunmrerHa s potodrddexra. «KpacHas
rparuiay Gororddexra

bu6moreka IIOK https://m.edsoo.ru/ff0d015e

43

HaBneaune cBeta. Onbitel I1. H. JIeOGenena.
XUMHAYECKOE IEUCTBUE CBETA

bu6mmoreka LIOK https://m.edsoo.ru/ff0d04a6

44

Texuuueckue ycTpoOHCTBA U MPAKTUYECKOE
npuMeHeHue: GpoTosnemMenT, GoToaaTIuK,
coJiHe4Hasi OaTapesi, CBETOIUOT

bubnuoteka I{OK https://m.edsoo.ru/ff0c9df4

45

Pemenue 3agau no teMe «IIEMEHTBI
KBAaHTOBOM OIITHKI)

bubnuoteka I{OK https://m.edsoo.ru/ff0d0302

46

Monens atoma ToMmcoHa. OTBITEI
Pesepdopna no paccessHUIO 0-4aCTHIL.
[Limanerapnas Moenp atoMa

bubnuoteka [{OK https://m.edsoo.ru/ff0d091a
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47

ITocrynater bopa

1

bubmuorexa IIOK https://m.edsoo.ru/ffOdOafa

48

Wzny4enue u norsomienne GOTOHOB MPH
IIEPEX0/I€ aTOMA € OJJTHOTO YPOBHS SHEPIUU
Ha Apyroui. Buasl criekTpos

bu6mmoreka LIOK https://m.edsoo.ru/ff0dOafa

49

BonoBeIe cBovicTBa yacTull. BoHEI e
bpowuis. KopnyckynsipHO-BOJTHOBOW
nyanu3Mm. CIIOHTaHHOE M BBIHYXKJIEHHOE
W3JIy4YCHHE

bubnuoteka [{OK https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuio cocrasa
PaIMOAKTHBHOTO M3ITYICHUS

bubnuotexa [{OK https://m.edsoo.ru/ff0d0fd2

51

CaomuictBa anbda-, 6era-, raMmMa-u3IydeHusl.

Brustaue pagmnoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl

bubnuotexa [{OK https://m.edsoo.ru/ff0c9df4

52

OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.
Anbda-pacniag. INeKTPOHHBIW U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue

bu6mmoreka IIOK https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3U HYKJIOHOB B sifipe. SnepHbie
peakuuu. Snepuslii peaktop. [Ipodiemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIEPHOU SHEPTETUKHI

bu6mmoreka LIOK https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTpoHAa. MeToabl HAOIOACHUS U
PErucTpanyy dJIEMEHTAPHBIX YACTHILI.
Kpyraslii cton «@yH1aMeHTalIbHbIE
B3auMOJIeuCcTBUs. EnquHCcTBO prusmueckon
KapTUHBI MUPa»

bubnuoteka [{OK https://m.edsoo.ru/ff0d0e38
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55

Bun 3Bé3aH0r0 HebGa. Co3Bes3nus, sipKue
3BE3/IBI, INTAHETHI, UX BUAUMOC JBHKCHHE.
CoiHeyHas cucreMa

bu6nuoreka IIOK https://m.edsoo.ru/ff0c9df4

56

Counne. CosiHeyHas aKTUBHOCTE. VICTOYHUK
sHepruu CoJiHLA U 3BE3]

bu6mmoreka LIOK https://m.edsoo.ru/ff0c9df4

57

3BE3/1bl, UX OCHOBHbBIE XapaAKTEPUCTHKHU.
3BE3/1bI ITABHOW TIOCIIEI0BATEIBHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
spostrory CoJTHIA U 3BE3]Q

bubnuoteka [{OK https://m.edsoo.ru/ff0c9df4

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamakTtuke. ['anaktuku. YepHbIE ABIPHI B
Apax rajJaKkTUK

bubnuotexa [{OK https://m.edsoo.ru/ff0c9df4

59

Bcenennas. Paz6eranue ramaktuk. Teopus
Bonbiioro B3psiBa. PeukTOBOE M3ITydEeHUE.
MeraranakTuka

bu6mmoreka IIOK https://m.edsoo.ru/ff0c9df4

60

Hepemennsie npo0ieMbl acTpOHOMUU

bu6mmoreka LIOK https://m.edsoo.ru/ff0c9df4

61

KonTtponbHas padoTa «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

bu6mmoreka LIOK https://m.edsoo.ru/ff0c9df4

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHOM M 3THYECKOM
chepax IesaTeIbHOCTH YEIIOBEKa

bubnuoteka I{OK https://m.edsoo.ru/ff0c9df4

63

Oo6o6uaromuit ypok. Ponb u mecto ¢puzuku
Y aCTPOHOMHMH B COBPEMEHHOM Hay4IHOU
KapTUHE MUpa

bubnmuoteka I{OK https://m.edsoo.ru/ff0c9df4

59



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

depepanbHan paboyas nporpamma | Pmsmka. 10-11 knaccbl (6asosbii

Ob6o6maromuii ypok. Ponb puznueckoit

64 TEOpHUH B ((OPMUPOBAHUU MPEICTABICHUN O 1 bubmuoteka L{OK https://m.edsoo.ru/ff0c9df4
¢bu3nvecKkoil KapTHHE MUpPa
O6o06maromuii ypok. Mecto uznyeckoit

0

65 ADTIIILE MHPa B OBTUEN ALy COBPEMEHHEIX 1 Bubmorexa LOK https://m.edsoo.ru/ff0codf4
C€CTCCTBCHHO-HAYYHBIX IMMPCACTABJICHUHA O
pupoJie
P 7 .M .

66 C3CPBHBIN YPOI. MIATHHTHOS HOIE 1 bubmuoteka I{OK https://m.edsoo.ru/ff0c9df4
DneKTpOMarHuTHasK UHIYKITUS
P 7 .0 .0

67 C3CPBHBIN YOI, LITHIE. LICHOBET 1 Bu6miorexa [JOK https://m.edsoo.ru/f0codf4
CIICMAJIBHOU TCOPHUHU OTHOCUTCIIBHOCTHU
P i .K .

68 e3epHbIit ypok. Keantosas pusnica 1 bubnuoreka I{OK https://m.edsoo.ru/ff0d1784
DneMEeHTHl aCTPOHOMUU U aCTPOPHU3UKU

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68

60



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0d1784

depepanbHas pabouaa nporpamma | Pmusmka. 10—11 knacchl (6a3oBblii

61



	10 КЛАСС

