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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 YpoOBHS Ha YPOBHE CpeaHEro oOIIero
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, mpeactaBieHHbx B OI'OC
COQO, a Takxke c¢ yu€rom denepanbHOl paboueid MporpaMMbl BOCIHMTAHHS U
KOHLEMIIUKA TpernojiaBanust yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yoINUX OCHOBHBIE
oOpa3oBaTeabHbIE TPOrPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HaAmpaBieHO Ha (HOPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyuaromuxcs 10-11 xmaccoB mpwu
oOyueHuu ux Qu3uke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESATEIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpebdoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NIPEAMETHBIM W METANPEAMETHBIM pe3yJibTaTam
oOy4eHMs, a TaKXe€ YYHUTHIBAET HEOOXOJUMOCTh peaIu3aludd MEXIPEIMETHBIX
cBsi3el (U3MKH C €CTeCTBEHHO-HAyYHbIMH Yy4eOHBIMU TNpeameTamu. B Heit
OTIPE/IETISIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HAa YPOBHE CpEIHEro oOLIero
oOpa3oBaHus, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKHU: JTUYHOCTHEIE,
MeTarpeIMEeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3uKe BKIIOYAET:

® [UIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKK Ha Oa30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

® cojJepxanue yueOoHoro npeamera «Dusuka» mo rogaM 00yyeHusl.

®du3rka Kak Hayka O HambOojee OOHIMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHWM 00 oKpyxaromieMm mupe. [lIkonpHbI Kype PU3NKN — CHCTEMOOOPa3yOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB U SIBJICHWM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢uzmyeckorr reorpadueld u actpoHomueil. Mcnonap3oBaHME U AKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHMM  OMpeJeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOEHUS
KOCMOCa, MOJIyYeHHs] HOBBIX MaTEpHUAJIOB C 3aJaHHBIMU CBOWCTBAMH U JIPYTHUX.
N3yyenue (PuU3MKM BHOCHUT OCHOBHOW BKJIAJ B (DOPMUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydaroumxcs, B (OPMUPOBAHHUE YMEHUN NPUMEHSThH
Hay4YHbI METO]I IO3HAHUS [P BBIIIOJIHEHUU UMH YUEOHBIX UCCIIEJOBAHUM.

B ocHoBy Kkypca ¢u3uKu mjis ypOBHsS cpefHero oOmiero oOpa3oBaHUs
MOJIOKEH pAI UACH, KOTOpble MOXXHO paccMaTpuBaThb Kak IPUHLUIIBI €ro
MIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3ziesioB (PU3MKU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3MUecKux Teopui. Begymum B Kypce sBIseTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKkn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPHUIIOKCHHIM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX OJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHUW, a TaKKe OOCYXICHUS
po0JieM paliOHAIBHOTO MPUPOIOTIONB30BAHMS M YKOJIOTMUECKONW 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (pM3MKM Ha ypOBHE CpEIHETro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POIH (PYH/IaAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O MPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TCOPUH, IS ONUCAHWUS €CTECTBCHHO-HAYyYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHMu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH O00YYaroluXcsl.
Jlns  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YYCHHYECKUX
NpakTUYeCKUX paboT. BhiieneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX PadoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpolecca MCXOJd M3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obecrnieumBaeTcss  OBJIAJICHHUE
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJIUTh KOCBEHHbBIE H3MEPEHHUs, HCCIEIOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
MPEI0KEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amay. [Ipu 3TOM AJig pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJaHHON (PU3MYEeCKON MOJIETbIO, TO3BOJISAIONINE TPUMEHATh U3YUYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pasHbIX pa3zesoB. /{15 KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyroiue BbIOOpa (U3WUECKOW MOJenu MJisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIIEUeHHI0 Y4YeOHOTO Ipolrecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpPEeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere pu3uku MOMKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o U3NKE YICHHYECKHX MPAKTHYECKHX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCICYHMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (GU3WKE KIFYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW ©  TPOLECCOB, OMIHUPUYECKUX M|
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHUE Il YUYEHUUECKUX MPAKTUYECKUX padoT
dbopMupyeTCcs B BUAE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalomwuxcs. TemMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITh MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3KUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

* (¢dopMHpoBaHHE HHTEpECa W CTpeMJIEHHS OOydYarouuxcsi K HayqYHOMY
W3YYCHUIO TPHUPOJIbI, PA3BUTHE MX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

® pa3BUTHE MPEJACTABICHUN O HAYYHOM METOC MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

* ¢dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

* ¢opMHupoBaHHE YMEHHM OOBICHITH SIBICHHS C HCIOJIb30BAaHUEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (GdopMHupOBaHUE TPEACTABICHUA O POJIM (U3WKU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne 3TuX Lefeld 00ecleuynBaeTcsl peleHueM CIEeAYIOIUX 3a1a4 B

npolecce U3yueHus Kypca GU3MKU Ha ypOBHE CPEIHEro 001iero oopa3oBaHus:



®* @puoOpeTeHHe  CHUCTeMbl  3HaHMW 00  0o0mUxX  (PU3HUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AJIIEMEHTBI acCTPOPU3UKH;

* (opMupoBaHME YMEHUN TIPUMEHSTh TEOPETHUUECKHUE 3HAHUS IS
oObsicHeHUs (PU3WYECKUX SABJICHUNW B TPHUPOAEC U IS TPUHATHUSA
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;

® OCBOCHHE CIOCOOOB pEIICHHUs] pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
bu3nYeckoil MOJENbI0, 3a/lay, TMOJpPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3JiaHue (PU3NMUEeCKON MOJCIIH, aJICKBATHOU YCIOBHUSM 3aJ1a4H;

® moOHMMaHUE (PU3MYECKUX OCHOB W MPUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOLLYIO
cpeny,

® OBJAJCHUE METOJaMU CAMOCTOSTEJLHOIO IJIAHUPOBAHHS M TPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaIIH,
OTpPEJIENICHHS] JOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

® CO3/IlaHHME€ YCIIOBUM /JI pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEI0BATEIIbCKOMH,
TBOPUYECKOU JIESITETbHOCTH.

Ha u3zyuenue ¢puzuxu (0a30Bblii ypoBeHb) Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanus oTBoAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme 1o (u3MKe TMepedeHb JIa0OpaTOPHBIX H
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JENaeT BBIOOD
MpOBEJIEHUsT J1a0OpaTOPHBIX pPabOT U OMBITOB C YYETOM HHIUBUAYAIBHBIX
0COOCHHOCTEM 00yJarouXCs.

IIpome:kyTouHasi aTTecTalMs IPOBOIUTCS B KOHIIE y4eOHOTO Toa B hopme
KOHTPOJILHOUM pabOoThI, MPOAOIKUTEIBHOCTHIO 1 ypOK.



COAEPKXAHUE OBYUEHUSA
10 KUIACC
Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUS

®usnka — Hayka O mpupone. HaydHple METOIBI MO3HAHHS OKPYXKAOIIETO
Mupa. Ponb DOKCriepuMeHTa M TEOPUM B IPOLIECCE TO3HAHUS IPUPOBI.
OKCHEepUMEHT B (PUBHKE.

MopnenupoBanue (U3MUECKUX SIBIEHUN M mpoueccoB. HayuHble rumoTessbl.
®uznyeckue 3aKOHbI U TEOpUH. ['paHHIBl TPUMEHUMOCTH (DPU3UUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSL.

Ponb m mecTto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOM HAYYHON KapTHUHBI
MHpA, B IPAKTUYECKON NEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W UU(PPOBBIE H3MEPUTENbHBIE TPHUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paszpnesn 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBrxeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemernienune, cKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) H
YCKOPEHHE MAaTE€pUaJIbHONW TOYKH, MX MPOEKIUMHM Ha OCHU CHUCTEMBI KOOpPIAWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHue. ['paduku
3aBUCHMOCTH KOODJIHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IEPEMEIICHUS
MaTEepUAIBHON TOYKHA OT BPEMEHH.

CBoboaHOE nageHne. Y CKOpeHHe CBOOOTHOTO MaCHUSI.

KpuBonuneitHoe  nBMkeHue. J[BUKEHHWE  MaTepualbHOW TOYKHM IO
OKPY’KHOCTHU C IOCTOSSHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHA
ckopoctk. [lepuon n yacrora oOpamieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHudyeckne yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHME. CHUAOMETP,
IBUKEHUE CHAPSAIO0B, LIEMTHBIE U PEMEHHBIE MTEpEIayn.

Jlemoncmpayuu

Mopenbs cuCTEMBI OTCUETA, WIUTIOCTPALMS KHHEMATUYECKUX XapaKTEPHUCTHUK
JBUKECHMUS.

[IpeoOpa3zoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyX€e U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBwkKeHUs Tena, OPOLIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaCHHUS.

HanpaBnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIAEIEHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOLIEHHS MEXAY NYTSAMH, MPOUICHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHbIE MPOMEKYTKHM BpPEMEHU TMPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydyeHne nBUKEHUS LIapUKa B BA3KOU KUIKOCTHU.

N3yuenne aBuxeHus Teia, OpOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmumned. IlepBwit  3akoH  HeroToHa.
NueprmanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunnu cui. Bropoiut 3akoH HeroToHa
JUISl MAaTEPUATIbHOU TOUKU. Tpernii 3akoH HproTOHA 111 MaTepraibHbBIX TOUEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tskectu. IlepBas kocMuueckas
CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOIBKEHHUS U cujia TpeHus nokos. KoadduumeHt tpeHus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH WU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOIO TENA.

MOMEHT CuJIbl OTHOCUTENIBHO OcH BpaumieHus. l[lnedo cunbl. YcioBus
paBHOBECUS TBEPJIOTO TEJIA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHME: MOAIIMITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPLUH.

CpaBHEHME MacC B3aUMOJACHCTBYIOIINX TEI.

Bropoit 3akoH HproToHa.

N3mepenue cui.

CnoxeHune CHiL.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBecCUs TBEPAOTO Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yuyenue aBmxeHUs1 OpycKa 10 HAaKJIOHHOW MJIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTA CHJI YIIPYTOCTH, BO3HHMKAIOIINX B MPYXUHE U
pPE3UHOBOM 00pasiie, OT X AehopMaIii.



HUccnenoBanne yciaoBHM paBHOBECHS TBEPAOrO TeEJId, HUMEIOLIETO OCh
BpaLICHUS.

Tema 3. 3aKkonbl coXxpanenus 6 MexanHuke

NmMnynbc MatepuanbHOW TOYKM (Teja), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cuinbl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHEHUS HUMITYJbCa.
PeakTrBHOE IBUKEHUE.

PaboTta criipl. MOIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MaTepUalbHOW TOYkM. Teopema 00 HU3MEHEHHH
KWHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHs yIpyro
nedopMUpOBaHHONW  TpYykWHBL.  [loTeHlManbHas  SHeprus Tena  BOJU3U
ITOBEPXHOCTH 3€MIIH.

[loTenmumanpHple W HEMOTCHIMANbHbIE  CWiIbl.  CBs3b  pabOTHI
HEMOTEHUHUAJIBHBIX CUJ C HW3MEHEHUEM MEXAaHWYECKOW SHEPruu CUCTEMBbI TeEIl.
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckne yCTpOWCTBA UM NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
NPY>KUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon NOTeHIMATLHON YHEPTUU B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3yueHnue aOCOIIOTHO HEYNPYToro yjaapa ¢ MNOMOILIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

WccnenoBanrie cBsi3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPIruu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Pa3nen 3. Mouieky/isspHasi pU3NKa U TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoynoBckoe maBmwkenue. [Auddysusa. Xapakrep ABIKEHUS H
B3aMMOJCUCTBUS YacTULl BellecTBa. Mojaenu CTpoeHus Tra3oB, XUJIKOCTEU H
TBEPIBIX TeJ U 0OOBICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjenei. Macca u
pa3Mmepsbl MoJieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ msmepenue. lllkana temneparyp
enbcus.

Mopgens  upeanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOU TEOpUM HACAIHHOTO rasza. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpeoHEeW KWHETUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkama



temreparyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHHue MenaeneeBa—Knanerpona.
3akoH JlambTroHa. M30mponecchl B HACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: H30TEPMA, H30X0pa,
nzo0apa.

TexHuyeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JUMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COETUHEHUIA.

OnpiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Mogaens, WuToCTpUpyIoias IpUpoay AABJICHUS ra3a Ha CTEHKH cocya.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS HJICAJbHOTO Trasa,
M30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHHI
00b€Ma KOMHATHI, JaBJIEHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonnHamuueckass cucteMa. BHYTpEHHSST DHEPIHsi TEPMOIWHAMUYECKOU
CUCTEMBI U cToco0bl e€ n3meHeHus. KomnyecTBo TerminoTel u pabota. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HWJEAJbHOrO  rasa. Buasl  Temionepeavu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3TydYeHHE. Y IeNbHas TEIUIOEMKOCTh BEUIECTBA.
KonudecTBO TEMI0TH IpH TEIJIONEepeaye.

[Tonsitue 06 ammabatHoMm mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBoro 3akoHa TEPMOJIMHAMUKH K u3ompoueccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTs po1iecCOB B IPUPOJIE.

TeroBele  MammHbl.  [IpuHOMIIBL  AEUCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHus SHEPrUM B TEIUIOBBIX MaminHax. Kod(pUIHUEeHT Mone3Horo
nevictBus TerioBod MammHbl. [ukn KapHo u ero koadduimeHT Mmosjae3Horo
JENCTBUSA. DKOJOTUYECKHE MPOOIEMBI TEIUIOAHEPTETUKH.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTellb
BHYTPEHHETO CTOpaHMUsl, OBITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu



3meHeHne BHYTpPEHHEW JHEPruu Teja TpPH COBEPIICHWU PaOOTHI: BHUIET
npoOku u3 OyTBHUIKM TOJ JEHCTBUEM CXKAaTOro BO31yXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUICOAEMOHCTpAIs).

N3meHenne BHyTpeHHEN SHEpruu (TeMIiepaTyphbl) Teaa MpH TeIlonepeaaye.

OnplT MO anuabaTHOMY pAaCHIUPEHHIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOIO
JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u kKoHjeHcarusi. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO3ayxa. HaceimeHHslli map. YjaenbHas TeEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATypPhl KATIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB
kpuctaiuioB. Kuakne xpucramibsl. CoBpeMeHHblE Marepuanbl. [lnaBineHne u
KpucTayum3anus. Y aelbHas Teriora miasiaeHus. Cyonumanus.

VYpaBHeHuUe TEIIoBOro OanaHca.

TexHuueckue yCTpOWCTBA M TMPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUU TMOJYYEHHUSI COBPEMEHHBIX MAaTE€pHUAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUHU.

CriocoObl u3MepeHus BIaKHOCTH.

Hab6nronenue HarpeBanus U MaBJIeHUs] KPUCTANIMYECKOTO BEIIeCTBA.

JleMoHCTpanust KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paszneu 4. DaekTrpoguHaMuKa
Tema 1. dnekmpocmamuka
OnekTpu3auus Tela. OJEKTpUYecKuil 3apsan. JBa BHAA BIEKTPUUYECKHUX
3apsanoB. [IpOBOAHUKH, IAUAIIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXpPaHEHHS
AIEKTPUYECKOTO 3apsija.
BsaumopaeiictBue 3apsanoB. 3akoH Kynona. TouedHblid 3JIEKTpUYECKUNA 3apsi.
Onextpudeckoe mnone. Hampsok€HHOCTh  3nekTpuyeckoro mnons. IIpuHnmn

CYIICPIO3NTHHN IJICKTPUICCKUX noaeu. Jluaum Hal'IprKéHHOCTI/I AJICKTPUICCKOTO
I1IO0JIA.



Pabora cmm  amekTpocratmdeckoro  mossl.  Ilorennman.  PasHoCTh
noTeHUUanoB. [IpOBOAHMKM U JOHMAJIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DAEKTPOEMKOCTh MIOCKOIO0 KOHJAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHCATopa.

TexHu4yeckne yCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOIL,
ANEKTPOMETP, DIJICKTPOCTATHUECKAsl 3alllUTa, 3a3eMJICHUE JJIEKTPOIPUOOPOB,
KOHJICHCATOpP, KOMMUPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIUII JEUCTBUS DIEKTPOMETPA.

BzaumopenicTBre HAANEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSKECHHBIX TEIL.

IIpoBOIHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3amuTa.

JIM3IEKTPUKH B SJIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmosannwtit 31ekmpuueckuii mok. Toku 6 paznuunlx cpeoax

ONEKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAaHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna toka. [I0CTOAHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 y9acTKa LETH.

DNEKTPUYECKOE COMPOTUBIEHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapajlieIbHOE, CMEIIAHHOE COETMHEHHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH Jlxoyms—Jlenna. MoiHOCTb
3JIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYILASA CHJIA U BHYTPEHHEE COMPOTUBJIECHUWE HMCTOYHUKA TOKA.
3axon Oma J1J1st TOJIHOM (3aMKHYTOI) aneKTpudeckoit 1ienu. KopoTkoe 3aMblkaHue.

DJIEKTPOHHAs ~ MPOBOJAMMOCTb  TBEPABIX  METAJIOB.  3aBUCHMOCTH
CONPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTb.

DNEeKTpUUECKU TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas " IpUMeECHast MIPOBOIUMOCTh
MoTynpoBoHUKOB. CBoOMCTBA p—n-niepexonaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKAM TOK B  pacTBOpax MW  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS TUCCOLUALINS. DIEKTPOIU3.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIM M HECAMOCTOSATEIbHbBIN
pazpsan. Monuus. [Lnazma.



TexHuyeckne yCTpPOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJILTMETP, pEOCTaT, HCTOYHUKH TOKA, OJJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN JTHO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN ANO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKAa U HANPSKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS HMWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUJIOLIAAH MOMEPEYHOr0 CEYEHUs U MaTepHraIa.

CMmelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsiMmoe wu3MepeHHe dIEKTpOABMXKYIEH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHU4YECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBICHHUS.

3aBUCUMOCThH COMTPOTUBJICHUSI METAILJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoit pa3psii v MPOBOJIMMOCTh BO3TyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne >MeKTpOABUKYIEH CHUIIBI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
COMPOTHUBJICHUS.

HaOnronenue anexrposusa.

MesknpeaMeTHbIe CBI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kilacce oCyHIECTBIISIETCS C
Y4ETOM COJAEPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJ0ruu, XMMHH, reorpauu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, ¢u3MyUecKass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: pelleHWEe CUCTEMbl ypaBHEHUH, JMHEWHas (yHKIMS,
napabona, rurnepbosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOCKIIUHU HAa OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe JABUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH XUBBIX OPraHU3MOB (BHJIBI TEILJIONEPEadr, TETUIOBOE PaBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B KUBOM MpPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUAKOCTEU H
ra3oB, JJIEKTPUUYECKUE CBOWMCTBA METAJJIOB, JJIEKTPOJUTHYECKAs JIUCCOLMALIMS,
raJibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMeTp, TEPMOMETP.



Texnonozus: npeodOpa3oBaHUE ABMKEHUN C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEHHUs B TEXHUKE, IOAUIMIIHUKH, HCIIOJIB30BAHUE 3aKOHA COXPaHEHHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JpYyrue), JABUTATENIb BHYTPEHHETO
CropaHusi, napoBas TypOHHa, OBITOBOM XOJOJWUJIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
IIOJIy4YEHHUsI COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCJIE€ HAHOMAaTEpUAIIOB, H
HAaHOTEXHOJIOTMH, 3JEKTPOCTAaTHUECKas 3allMTa, 3a3€MJICHHE D3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkl,
ANEKTPOOCBETUTENBHBIE IPUOOPHI, rabBaHUKA.

11 KUIIACC
Paszneu 4. DaekTrpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmMpoOMacHUMHAA UHOYKUUS

[TocrostHHblE  MarHUTHL.  B3auMOJENCTBUE  IIOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpuHOMO cyneprno3uuuu
MAarHATHBIX MOJed. JIMHMM MarHUTHOM MHAYyKIMW. KapTuHa NUHUN MarHUTHON
VHAYKLIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUHA
MAarHMTHOTO MOJI JJIWHHOTO NPSIMOTO TMPOBOJHUKA W 3aMKHYTOIO KOJBLEBOTO
MPOBOJIHHMKA, KaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaeincTBue npoBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib ¥ HallpaBJICHHE. J[BUKEHUE 3apsKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiiel Jlopenia.

SIBieHne  NEKTpOMArHUTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABIKYIIAA CWIa MWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykunn dapanes.

BuxpeBoe snexkTpuueckoe TMojie. IJIEKTPOABMKYIIAs CWJIa WHIYKIUA B
MIPOBOJIHHUKE, IBUAKYIIEMCS ITOCTYIIATEIIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHHE CaMOMHAYKLIHMH. OJEKTPOABWKYLIas CHJIA
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHudyeckne yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN JJIEMEHTAPHBIX
YaCTHUIL], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMA MarHUTHOTO TOJISL.



B3aumopernicTBre 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHME 3IIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBHXKYILEH CHJIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne neCTBUS NOCTOSHHOIO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue sBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3nea 5. Kosedoanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE KOJ1€0AHUA

KonebarenpHas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
["apmonnyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojeOaHUM.
[IpyXuHHBIN MasgTHUK. MaTteMaTH4EeCKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
koJiebanuii. [IpeBpaiienre HEPrUun Npu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATHbHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHUYEeCKUMHU U
ANEKTPOMAarHUTHEIMU KoJneOanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPI'uM B UJEaTLHOM KOJie0aTeTbHOM KOHTYpE.

[IpencraBnenne o 3aTyXaromux KojaeOaHuaX. BrIHYK/IeHHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMs.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKA U
HaIpsKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U NOTPEOIICHUE DIECKTPUIECKOM
SHEPIUHU. DKOJIOTMYECKUE PUCKHU IPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
WCMOJIb30BAHUSA 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHu4yeckne yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHUE: DIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU IJIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTU4eCKU MasiTHUK).

Habmronenue 3atyxaromux KojaeOaHuH.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HaOnronenue pezonanca.

CB0OOHBIE IEKTPOMArHUTHBIE KOJIeOaHUsI.



OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSKEHUST OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnenoBaTebHOM COCIMHEHUH PE3UCTOpa, KaTyIIKU
MHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

UccnenoBanre 3aBUCUMOCTH TIEPUOIA MaJIbIX KOJIEOAHUHN Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

UccnenoBanre MNEpeMEHHOr0 TOKa B IEMM W3  IOCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE 80IHbL

Mexannueckue BOJIHBIL, yCIOBUsS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHus M JuIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNurepdepenius u iudpaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3YyUYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoit BoiHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOJIsSpHU3alus, TuPpaKius,
unrepdepeniuss. CKoOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHeHUE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIBI paguOCBS3U U TeNEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE ONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHUK 3BYKA.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue natepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOW H
JaCTOTOM KOJICOAHUHA.

Hccnenosanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUe,
MpeIOMJIEHUE, MOASIpU3alus, AU pakuus, UHTEpPEpEeHIIHS.

Tema 3. Onmuxa

I'eomeTpruueckas ontuka. IIpsmMonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoAHOU cpexe. Jlyd cBera. ToueyHbI ICTOYHUK CBETA.



OTtpaxenue cBeTa. 3aKOHbI OoTpakeHus ceta. [locTpoeHne nzoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenominenue cBera. 3aKOHBI MPETOMIIEHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenowiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIl yros IOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcust ceeta. ClnoxHbIi cocTaB 6enoro cera. L[Ber.

ColOuparome U pacceuBaromue JuH3bL. ToHkas mauH3a. DOOKyCHOE
pacCTOsIHME M ONTHYECKas cuja TOHKOM auH3bl. llocTpoeHue u3zo0pakeHuil B
coOuparoux U paccenBaromux auH3ax. Dopmyna TOHKOW JTHH3BI. YBEITUYCHHE,
JaBaeMO€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBast ontuka. WuTtepdepenuuss cBeta. KorepeHTHblEe HCTOYHUKH.
YcnoBus HaOMIOAEHWS MAaKCHMYMOB W MHUHUMYMOB B HHTEpP()EpEeHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakius cBera. JudpakiuuonHas pemérka. YcCIoBUE HaOIOECHUS
[VIABHBIX ~MAaKCMMYMOB IIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHWE: OYKH, JyIa,
(doToanmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOMN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npudOpBHI.

[TomHOE BHYyTpEHHEE OTpaxkeHue. Moienb CBETOBOAA.

UccnenoBanrie cBOMCTB M300paKeHUM B JTMH3AX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Habnronenune nntepdepeHinu ceera.

Hab6mronenune nudpakimm ceera.

Hab6mronenue nucnepcuu ceera.

[TonydeHne ciekTpa ¢ MOMOUIBIO IPU3MBI.

[Tomyyenue cexTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEMIETKH.

Habmoenue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3mepeHne nokasaress NperoMIIEHUs CTEKIIA.

HccnenoBanre cBOMCTB M300paKEHUM B JIMH3AX.

Habmronenne nucnepcuu cBera.

Paszaesn 6. OCHOBBI CIeMAJIBLHON TEOPUU OTHOCUTEIBHOCTH



I'pannupl  NPUMEHMMOCTHM  KJIacCMYecKorM  mexaHuku.  [loctynatsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOIYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpAIICHUE
JUTUHBL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. DHEPIrus
ITOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonbl. opmya [lnanka cBs3u 3HEprUn POTOHA C €TO YACTOTOU. DHEPIHUs
U UMITYJIbC (POTOHA.

OtkpeiThe U ucciaeaoBanue ¢potodddexra. OnbiThl A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinmTeHa mis porosrddexra. «KpacHas rpanuiiay
dboTtorpdexra.

Hasnenue ceeta. OnbiTel [1. H. JIeGenena.

XUMUYECKOE JEUCTBUE CBETA.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTYNK, CoTHEUHAs! OaTapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(PpdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO (poTodPdekra.

Ceeroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopnia mo paccesHuO o -4acTHII.
IInanerapnas mopens aroma. Iloctynmatel bopa. U3nydenue u moriomeHue
(OTOHOB TpU TEpexo/ie aToMa C OJIHOTO YPOBHS SHEpPruu Ha Apyrou. Bumsi
cnekTpoB. CIEKTp YpOBHEW SHEPIUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactull. Bomusl ne bpoiis. KopnyckyisipHO-BOJTHOBOM
Iy aJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHu4yeckne yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHHE: CHEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTEDP.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue tuHeHYaThIX CIEKTPOB U3TYUCHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Habmronenue nuHeitgaToro crekTpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JTOKA3BIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpsITHE
panuoaktuBHOocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTuBHOTO uW3nydyeHus. CoiictBa anbda-, Oera-, TaMma-U3IyUYEHUS.
BimsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tomnsl.

Anbba-pacnan. OJEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacnan. [amma-
M3JIly4eHre. 3aKOH paJuO0akTUBHOTO pacraja.

DHeprusi CBs3M HyKJIOHOB B sifpe. AnepHbie cuiibl. [ledekT maccsl sapa.

SAnepHble peakuuu. Jlenenue u CUHTE3 sSIEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpoGiieMbl W MHEPCHIEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI SIACPHON SJHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTob! HaOIOIEHUS M PETHCTPALMK 3JI€MEHTAPHBIX YaCTHII.

dyHaMeHTaIbHbIe B3auMOJIeHcTBUA. EQMHCTBO u3nueckoi KapTUHBI MUpA.

TexHuueckue yCcTpONCTBA U IMPAKTUYECKOE IPUMEHEHUE: JTO3UMETpP, KaMmepa
BuiibcoHa, siaepHbIil peakTop, aToMHast 6oMoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Paznen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUUKHI

Drtanel pa3BUTHUS aCTpOHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nmHoro neba. Co3Be3mms, spkue 3BE3MbI, IJIAHETHI, X BUIUMOC
IBUYKCHHE.

CosHeuHast cuctema.

Connue. ConHeunasi akTUBHOCTh. Mctounuk sHeprum ConHI@ U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XApaKTEPUCTUKH. [[narpamMma «CHEKTpaJibHbIA KJlacc —
CBETHUMOCTB». 3BE3NBI IJIABHOM IOCIEA0BATEIBbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J TJIABHOM IIOCJIENOBATEIBHOCTA. BHYyTpeHHEE CTpoeHue
3B€311. COBpEeMEHHBIEC MPECTABICHUS O MPOUCXOXKACHUN U 3Bostonuu ConHIa 1
3BE3/1. DTaNbl )KU3HU 3BE3/.

Muneunsiii I[Iyte — nHama [Manaktuka. Ilonoxxkenue u nuxenue CoJiHIa B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sApax
rajaKkTHUK.



Bcenennas. Pacmpenne Beenennoit. 3akon Xa66ia. Paz0oeranue ramakTuk.
Teopus bonbiioro B3peiBa. PeIMKTOBOE U3ITyUEeHUE.

MacirtabHas ctpyktypa Beenennoit. MertaranakTuka.

Hepeménnble mpoOiaemMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus

HabGmronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIB30BAHHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpeIeNICHUs] TOJIOKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3usl CEBEPHOTO MOIYIIAPHS U SIPKUE 3BE3BL.

Hab6mronenus B Teneckon Jlynsl, mianet, Mneuynoro [lyru.

O6001maroee NOBTOPEHUE

Ponr ¢u3uku W acTpOHOMUHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU cepax AesTeNbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOUM HAyYHON KapTHUHE MHpPA, POJIb PU3NUECKON TEOPHUH
B (OpPMHUpPOBAHWUU TPEJCTABICHUH O (U3HUECKOW KapTUHE MHUpPA, MECTO
(bu3MYeCKOl KapTUHBI MHUpa B OOIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce ocymiecTBIsieTCs ¢
Y4ETOM COJAEPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJOruu, XMMHH, reorpauu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4HOIO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MyUecKkas BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelIeHHWE CUCTEMBbl YpPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIHUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPhl M MX MPOEKUHUH HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, MNPU3HAKK TMOA00USI TPEyTOJbLHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u o0beéMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
IBUKECHUS B KMBOM NPUPOJIE, ONTUYECKUE SIBJICHUS B KMBOM MPUPOJE, NECHCTBUE
paualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPIABIX
T€JI, MEXaHW3Mbl OOpa3OBaHUsl KPUCTAIUIMYECKOW PEIIETKH, CHEKTPaJbHbIN
aHau3.

l'eocpaghusa: marHuTHBIE TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX Py,
(hoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSICCHUI.

Texnonoeua: JHMHUM DIIEKTPONEPENAd, TIEHEPATOpP IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJdONPUEMHHK, TEIEBU30P,



anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (0a30BbI YPOBEHB) JOIKHO OOECIICUNTH JOCTMIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yueOHOro rnpeamMera «Du3nkay JT0IKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YOEXKJIECHHM, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOLIECCE PEATM3alUU OCHOBHBIX HAIPABIICHUU
BOCIIMTATEIIBHOU JEATEIIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIETroCcsl KaK akKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

NPUHATHE  TPAJAMIIMOHHBIX  OOIEYEIIOBEUECKHX T'YMAaHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTaHU3aINY;

YMEHHE B3aHMOJICHICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QyHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHMCKOU IpaXAaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTEIILHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

4)3CTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (u3n4IecKoi Hayke;



S5)Tpya0BOro BOCIIUTAHMS:

MHTEPEC K paziuyHbiM cepaM MpoPecCHOHATLHON AESITENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HUKY HA TIPOTSHKEHUU BCEH KU3HU;

6)3K0J1I0rM4eCKOro BOCIIMTAHUSA:

c()OPMHPOBAHHOCTh 3KOJOTMYECKON KYyJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE ICVCTBUN B OKPYKAIOIIEN CPEAE HA OCHOBE
3HAHHU LEeJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTHYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7)IIeHHOCTH HAYYHOT'0 MO3HAHUA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHus:  (U3MKH  OCYHIECTBISATH  MPOEKTHYIO U HCCJIEA0BATENbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
CaMOCTOSITeTLHO  (OpPMYIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh 1EIU JCSATEIBbHOCTH, 3aJaBaTh IIApAMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEUMS B  PACCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS MPOOJIEMBl ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN JEATEIBLHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarebCcKHue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIKOUEBBIMU IOHATHUSMH W METOAAMHU
(bu3HYeCcKoil HayKH;



BJIJIETh HABBIKAMU Yy4E€OHO-HCCIEN0BATEIBCKON U MTPOEKTHOM JEATEIbHOCTH
B 00y1acTH (DPU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TMOUCKY
METO/IOB peuieHusi 3a/iay (PU3UYECKOTO COJAEpkKaHUs, NTPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIQJIETh BHUJAMU JIEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpPIpETalMi, NpPeoOpa3OoBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJIM3MpPOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs,, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOM
NS TENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O001acTh
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEH, MIPEJJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJI€Th HABBIKAMU MOJy4YeHUs WH(POpManuu (U3HUYECKOTO COAEpKaHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IOHCK, aHAJM3,
CHUCTEMAaTH3alUI0 U HHTEPIpeTalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (hopm
IpEJICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMALINK;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALIMOHHBIX
3ajay Cc coOmofeHrueM TpeOOBaHUM HPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIEpX aHUs B pa3iUuHbIX ¢opMaTax cC
y4€TOM Ha3HA4YeHHs MH(OpPMAIUU U 1IeJIEBOM ayIUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy IpeACTaBICHUS U BU3yaIU3alUU.

KomMMyHnKaTHBHBIE YHHBepcaibHble YyueOHbIE 1elCTBUSA:
OCYIIECTBIISATH OOIIEHHE HA YPOKaxX (PU3HKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUTKM  KOH(DIWUKTHBIX CUTyallMd ©  CMATYATh
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUSA C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh U HCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUAYAJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJIOT0 Yi€HAa KOJUIEKTHUBA;

IIPUHAMATh  L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOpPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrupeeniaiTh pojid C Y4ETOM MHEHMHM Y4YaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISATh TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIE JeliCTBHUSA
Camoopranusanus:

CaMOCTOATEJIBHO OCYLIECTBJIATh MMO3HABATENIbHYIO JEATEIBHOCTh B O0JAaCTH
(GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTH W (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHUS PACUYETHBIX M KayeCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MIPAKTHUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTEHUM;

JaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOUYTEHU;

JeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAMIMH B 001acTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IIO3HABATEJIbHOM  pEQUIEKCMHM KAk  OCO3HaHHUS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peiIeKCUM IJI OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
peLIeHHS;



YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITEeNbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX TPH aHajdu3e pe3yJbTaToB
JeSITEeNbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPamMMbl
no ¢u3MKe I8 YPOBHS CpeaHero oOImiero oOpa3oBaHUs y OOyYaromuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIEHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAILHOUN cdephl,
ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALlUM, BKJIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €ro TpPH OCYIIECTBICHHUH OOIICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEJMETHBIE PE3YJBbTATBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIONITUXCSI YMECHHIA:

JIEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTo (U3MKU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON EATEIIBHOCTH JIFOACH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTrepuajabHasl TOYKa, HHEepIMaabHas cucTemMa oTcuéra, abCcooTHO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI, TOUECUHBIN
ANEKTPUUYECKUN 3apsji PU pelieHrnn PU3nuecKux 3ajay;

pacrio3HaBaTh (pU3UYECKUEC SIBICHUS (IIPOIECCH) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BEUIECTBA U



JNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOyHOBCKOE TBHKEHHUE, CTPOCHUE JKUIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJl IPU HATPEBAHUU (OXJIAXKIACHUH ), TETJIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHICHCALWs, IUIABICHUE, KPUCTAILIM3ALMs, KUIICHHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPHU €r0 HarpEBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IApaMEeTpaMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus Tell, B3aUMOJECHCTBHE 3apsI0B;

ONKCHIBATh MEXAaHWYECKOE JBUKEHHE, HCIOJIb3ys (PU3MUecKHe BETUUYHUHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKAsT DHEPIus, NOTECHUUAIbHAS JHEPTUs, MEXaHUYECKas
paboTa, MexXaHM4YecKas MOIIHOCTb; MPHU ONUCAHUU MPABHIBHO TPAKTOBATh
(Gu3NYEeCKUl CMBICT HCIHOJB3YEMBIX BEJIWYMH, UX OOO3HAYEHHs W E€AMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCHONB3Ysl (M3MYECKHWE BETUYMHBI: JaBIICHUWE Ta3a, TeMIepaTrypa, CpeaHss
KHMHETUYECKAs] SHEPTUsl XaOTHUYECKOTO ABUYKEHHSI MOJIEKYJI, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIUIOBOTO JIBUrareis; MNpH ONHCAaHUHU
NPaBWIBHO TPAaKTOBAaTh (U3WYECKUH CMBICI HCHONb3YyeMbIX BEIMYUH, HX
0o003HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (U3NYECKUE BEIUUMHBI: JICKTPUUECKUN 3apsil,
ANEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Ipy ONHMCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IMHHULBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIIUE
JaHHYIO (PU3HUYECKYIO BEIUUHUHY C JPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro tarorenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPrMHU, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEILIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MEepPBbIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOro 3apsiaa, 3akoH KyislioHa, mpu 3TOM pasnuyaTh CIOBECHYIHO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuvarh YCJIOBHsS HUX O€30MMaCHOTO UCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3MYECKHX SBICHUU U
MPOLECCOB C HCMOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHUll, MpU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O00OpYJIOBaHUs, MPOBOJUTH OMNBIT U
(hopmyHpoBaTh BEIBOIBI,

OCYIIECTBIISTh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (U3NYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yiabTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH B
BUJIE TAOJIUII U TPpapUKOB, A€NaTh BEIBOABI MO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJroAaTh mpaBmiia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM M MPOEKTHOU
JESTENBHOCTA C UCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTrO
o00opynOBaHUS;

pemarb pacy€éTHbIE 3aJadyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BETWYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTD
MOJy4YE€HHOTO 3HaUCHUS (PU3NUECKOM BETNINHBI;

penaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPANUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUN C OMOpod Ha W3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuYecKue SBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJa4y  COBPEMEHHBIC
MH()OPMAITMOHHBIC TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs] y4eOHON U HAy4YHO-TOMYJISIpHON MH(OpMAIUK, OJTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHWE MPOLECCOB OKPYKAIOLIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieueHrsi 0e30MacHOCTH MpU O0paleHUuH ¢ IpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHHS B OKPYXAIOIEH cpelie;



paboTaTh B TpyIIEe C BBHIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX pOJEH,
IUTAHUPOBATh pPabOTy TPYyMIMbl, PAIMOHAIBHO pACHpPENeNsTh OOSI3aHHOCTH W
IJIAHUPOBAThH JICATEILHOCTh B HECTAHJAAPTHBIX CUTYAIMSIX, aJ€KBAaTHO OIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMOU MPOOJIEMBI.

K konmy oOyuenuss B 11 kjacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCcTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW AEATEIbHOCTH JIIOAECH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (UBUYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUHN 3aps/l, Iyd CBETa, TOUCUHBIN UCTOUHUK CBETA, siepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa TpPH PEIIeHUH (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJICUCTBUE
MarHuTOB, OJEKTPOMArHUTHAsE WHAYKIUS, JCHCTBME MAarHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHus, audpaknus W TONApU3alus CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (porodrddekT), cBeTOBOE aBIeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas

PaaArOaAKTUBHOCTD,
OIIMCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BJ'IGI(TpI/I‘-IeCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX CpGII) u

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3YySd (U3UUECKUE BEIUYUHBI:
ANEKTPUYECKUHN 3apsij, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CHia, paboTa TOKa,
WHIYKLIHWST MarHATHOrO Tmoysi, cuia Awmmepa, cwia JlopeHua, WHAYKTUBHOCTH
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B IpoIecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuid, (OKYyCHOE pacCTOsHUE U
ONTHYECKas] CHUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHI
CMBIC]I HCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUE€HHs W €AMHMIIbI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOUIME JAaHHYIO (U3MYECKYI0 BEIUYMHY C JPYyTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIOJIb3Ys
(¢u3nyuecKkrue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO]T MOTypaciaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU ONMUCAHUU TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
HCIIOJB3YEMbIX BEIWYMH, MX O0O3HAYEHWS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONINE JaHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIIEI0BATEILHOTO U MapalIeIbHOTO
COEMHEHUS MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITEHa ans pororddekra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPaHEHUS HMMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4ucia, moctyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHMIIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENEATh HAMPABICHHE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOTHHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI 0 HCCIECIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Yy4yeOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHUs, MPOBOJAUTH OMNBIT U
(dhopmyIHpoBaThH BEIBOIBI,

OCYIIECTBIIAThH MPSAMbBIE M KOCBEHHBIC U3MEPEHUS (DU3NYECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHN;

UCCNIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEIMYUH B BHJIE TAOIHUI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJroaTh mpaBuiia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENIbCKON W TPOSKTHOU
JESTENBHOCTA C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o00opynOBaHUS;

pemarb pacy€THbIE 3a7adyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BEIWYUHBI U (HOPMYIIBI,



HEOOXOouMbIe JUIsl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs! (PU3NYECKON BEIMUNHBI;

pemaTh KaYECTBEHHBIE 33/1a4d: BBICTPAUBATh JJOTUYECKU HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHHM C OMOpOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHe SBICHNUS,

UCMOJb30BaTh  NpPU  PELIEHMH  Y4yeOHbIX  3aJad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH
Y IPEACTaBIICHNU YYEOHOW M HAay4YHO-NOMYJSPHOU MH(POpMaLUU, NOIYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAIHUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE30MACHOrO HUCIOIb30BAHUS B NMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecriedeHnss 0€30MacHOCTH IpU 00pallleHur ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOMCTBAaMH, JUIsl COXPAHEHUS 3/I0POBBS U COOJIOJEHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TIpYyIIE€ C BBINOJHEHUEM pA3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh paboOTy TpPyNIbl, pPaLHMOHAIBHO PpaCHpelessITh OO0sI3aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHUsAX, aJ€KBaTHO OLICHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iaesioB U TeM uupoBbIe
Ne n/m P Konrpoabunl | IlpakTuuecku (1uubp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
e padoThbI e padoThbI
pecypcsl
Pa3znen 1.OU3UKA U METO/JbI HAYUYHOTI'O ITIO3HAHUS
but6mmoreka [JOK
1.1 ®du3uKa U METOABI HAYYHOI'O MIO3HAHUS 2 https://m.edsoo.ru/7f41bf7
2
Utoro mo pazneny 2
Pa3znen 2.MEXAHUKA
bu6mmoreka [JOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
but6mmoreka [IOK
2.2 Jnaamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6anoreka LIOK
23 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 https:/m.edsoo.ru/7f41bf7
2
Uroro no pazaeny 18

Pasnea 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
TEOPUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2



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

but6mmoreka [JOK

3.2 OCHOBBI TEpPMOAMHAMUKH 10 https://m.edsoo.ru/7f41bf7
2
A bu6manoreka [JOK
IperaTHbIE COCTOSIHUS BEILIECTBA.
33 5 https://m.edso0.ru/7f41bf7
@da30BbIE IEPEXOABI 5
Uroro no pazaeny 24
Paznea 4.9JIEKTPOIUHAMHUKA
bu6anoreka LIOK
4.1 DneKTpocTaTHKa 10 https:/m.edsoo.ru/7f41bf7
2
N N bubnuoreka [JOK
IlocTosiHHBIN 2neKTpUdYecKuil TOK. TOKHU B
4.2 12 https://m.edsoo.ru/7f41bf7
Pa3IMYHBIX Cpeax 5
Hroro no pasneny 22
IIpomexxyTouHas arrecTanus 1
Pe3epBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

KAJIEHJIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB Hara Hara DJIeKTPOHHbIE
Ne IV1aH paxr uudposeie
Tema ypoka Kontpouasbnsl | [IpakTHyecku
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoThI
pecypcsl

®usznka — HayKa O MPHUPOJIE. 06.09.2023

1 HayuHnble MeTO1bI TO3HAHUSA 1 bubmmorexa [IOK

y A https://m.edsoo.ru/ff0c32e2

OKPY’KaloIlIero MUpa
Posnb 1 mecTo dusuku B 07.09.2023

) (hopMHUpOBaHUH COBPEMEHHOMN | bu6nuoreka [IOK
Hay4YHOW KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN AESATEIbHOCTHU JHOAEH
MexaHnnueckoe JBHKEHUE. 13.09.2023

3 OTHOCUTEIIFHOCTh MEXaHUYSCKOIO | Bbu6mmoreka [JOK
nemxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpPHOE NpsIMONIMHENHOE | 14.09.2023 bubnuoreka [JOK

NIBIDKEHHE

https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2

s PaBHOYyCKOpEHHOE TPSIMOTUHENHOE 20.09.2023 bu6mmoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e¢
6 CBobOogHOE nazieHne. Y CKOpeHue 21.09.2023 bubmuorexa [JOK
cBOOOIHOTO ITaAECHUS https://m.edsoo.ru/ff0c39¢c
KpuBonunelinoe ABUXKEHUE. 27.09.2023
N but6mmoreka [IOK
7 JIBrkeHne MaTepuabHOW TOUKH IO
https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
[Tpuniun otHocuTensHOCTH [ anuest. 28.09.2023
bu6mmoreka [JOK
8 WNHepuymanbHbple CUCTEMBI OTCUETA.
. https://m.edsoo.ru/ff0c3be8
Ilepssrii 3akoH HetoTOHA
Macca tena. Cuna. [punnun 04.10.2023
9 cynepnosuiuu cuil. Bropoi 3akoH bubmorexa [IOK
YTep ' P . https://m.edsoo.ru/ff0c3be8
HprotoHa 11 MaTepralibHOM TOUKHU
10 Tperuii 3akoH HerotoHa miis 05.10.2023 bubmmorexa IIOK
MaTEepUAIIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cuia 11.10.2023
11 TsokecTH. [lepBast kocMuueckas bubmmorexa LHOK
P https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec 12.10.2023 bu6nuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduuueHt tpenus. 18.10.2023
13 Cua COpOTUBIIEHHS IIPU IBMKEHUH bubmmorexa LIOK
P P https://m.edsoo.ru/ff0c3f76
TE€Ja B JKUJIKOCTHU WJIU ra3e
IlocTynarensHOE U BpamaTelibHOE 19.10.2023
14 JBIDKEHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tena. MoMeHT cuiibl. [1nedo cumsbl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHUsI TBEPIOTO Tella
15 WMIyisc MaTepHaIbHON TOYKH, 25.10.2023 Bubaunoreka IIOK



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e

CUCTEMBI MaTepUAIbHBIX TOUEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUS
umnynsca. PeakTruBHOE ABMKEHUE

https://m.edsoo.ru/ff0c43d6

PaboTa 1 MOIITHOCTH CHITBI. 26.10.2023

16 Kunernueckas sneprust bubnuorexa [JOK
MaTepuaibHONW ToukHu. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETHYECKOU SHEPTHUH
[TorenumanbHas SHEPrHUs. 01.11.2023
[ToTeHnmanbHas SHEPTHS YIIPYTO

17 ne(OpMUPOBAHHOM IEPY)KZHII))I}.] bubnmorexa [IOK

https://m.edsoo.ru/ff0c461a

[ToTenmanpHas YHEPTUS TeIa
BOJIM3U MTOBEPXHOCTH 3EMITH
IToTeHuManbHBIE U HETIOTCHIIMAIBLHBIC 02.11.2023
cuiibl. CBsi3b paboThI

18 HENOTCHIMAILHBIX CHUII C bu6mmoreka [JOK
W3MEHEHUEM MEXaHUYECKON YHEPTUU https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPAHCHHUS
MEXaHUYECKOU SHEPTUU
JlabopaTopHas pabota 15.11.2023
«MccnenoBanue CBsi3U pabOTHI CHITBI

19 C U3MCHEHHEM MEXaHMYECKOM bubmorexa [IOK

https://m.edsoo.ru/ff0c5¢36

SHEPTUHU TeJa Ha TpUMepe
pPaCTsHKEHUST PE3MHOBOTO KIyTa»
Konrtponsnas padora no Teme 16.11.2023

20 «Kunemaruka. /lunamuka. 3aKOHbI bubmorexa [IOK

COXPAHCHUA B MCXAHHUKC)

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6

OCHOBHBIE TIOJIOKEHUS 22.11.2023
21 MOJIEKYJISIPHO-KUHETHYECKON TEOpUH Bubnmorexa [IOK
yip pHH. https://m.edsoo.ru/ff0c4dc2
Bpoynosckoe nuxkenue. qubddyszus
Xapaxkrep IBUKEHUS U 23.11.2023
2 B3aMMOJICUCTBHS YaCTHI] BEIISCTRA. bubmuoreka [JOK
Mojenu cTpoeHus ra3oB, )XKUIAKOCTEH https://m.edsoo.ru/ff0c3d00
U TBEPABIX TEN
” Macca monekyi. KonnyectBo 29.11.2023 bubnuoreka [JOK
BenlecTBa. [locrosinHas ABoraapo https://m.edsoo.ru/ff0c3e18
TemuoBoe paBHOBecue. Temneparypa 30.11.2023
24 u e€ u3mepenue. [llkana remnepar Bubmmorexa [JOK
P ) pALYP https://m.edsoo.ru/ff0c3f76
Llenbcus
)5 Wneanpueiii raz B MKT. OcHoBHOE 06.12.2023 bubmuorexa IIOK
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomtoTHas TeMIepaTypa Kak Mepa 07.12.2023
26 CpeIHE KHHETUIECKON YHEPTUHU bubnuoreka [JOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona
13.12.2023 bu6auoreka [IOK
27 3akoH JlanbToHa. I"a30BbIE 3aKOHBI
A https://m.edsoo.ru/ff0c6938
JlabopaTopHas pabota 14.12.2023
73 «HccnenoBanne 3aBUCUMOCTH MEXKITY bu6nuoreka [IOK
napameTpaMy COCTOSTHUSA https://m.edsoo.ru/ff0c4fde
pa3peKEeHHOT0 ra3a»
29 W3ompoueccsl B ncalbHOM raze u ux 20.12.2023 bubnuoreka [JOK
rpaduyeckoe nmpeacTaBicHUe https://m.edsoo.ru/ff0c570e
30 BnyTtpenHss sneprus 21.12.2023 bu6muoreka [IOK

TCpMOHHHaMquCKOﬁ CHUCTCMBI U

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c4dc2

croco6b! e€ n3meHenus. Komamuectso
TEIUIOTHI U paboTa. BHyTpeHHs s
SHEPTHUsS OJJHOATOMHOTO UEAEHOTO
rasa

31 B TeIUTONehe 1At 27.12.2023 bubmuorexa [JOK
A pel https://m.edsoo.ru/ff0c6a50
VnenpHas TEIIOEMKOCTE BEIIECTBA. 28.12.2023
1 KonunuecTBo Tennorel npu bubnuoreka [JOK
Terionepenaye. AnnadbaTHbIN https://m.edsoo.ru/ff0c5¢36
IIpOLIECC
33 [TepBrIil 3aKOH TEPMOAMHAMUKHU U €T0 10.01.2024 bu6mmoreka [IOK
IIPUMEHEHNE K U30IIpolieccaM https://m.edsoo.ru/ff0cSefc
HeoGpaTumocTs mporeccoB B 11.01.2024
34 npupoje. Bropoii 3akoH brbmorexa OK
PHPOZE. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
15 [Tpunmun nevicteus u KIIJ{ Termooi 17.01.2024 bubmmoreka IJOK
MAILMHBI https://m.edsoo.ru/ff0c600a
18.01.2024 but6mmoreka [IOK
36 ki1 Kapno u ero KII
Huier Kapro u er A https://m.edsoo.ru/ff0c511e
37 DKOJIOTHYECKHE TIPOOIeMBI 24.01.2024
TEIJIOOHEPTeTUKU
18 Oo6o6mmaromuit ypok « MoekysipHast 25.01.2024 bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
Konrponsnas pabora no Teme 31.01.2024
39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa [JOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapoobpazoBanue 1 KOHJEHCAIIHS. 01.02.2024 but6mmoreka [IOK

I/IcnapeHHe " KUIICHHUEC

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c6a50

AOCOIIOTHAs U OTHOCHUTEIILHAS 07.02.2024
41 BJIQYKHOCTDH BO31yxa. HackIeHHbII Br6moreka LOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u 08.02.2024
aMmopdHbIe TeIa. AHU3OTPOIHS
42 CBOWCTB KpucCTAJUIOB. JKunkue bubmorexa [IOK
p ' A https://m.edsoo.ru/ff0c6510
kpucrtausl. COBpeMEHHbIE
MaTepUalIbl
[InaBnenue n KpucTaUIM3aLHS. 14.02.2024
43 VY neapHas TEIUIOTA IJIaBJICHUS bubmmorexa LIOK
A ’ https://m.edsoo.ru/ff0c6708
CyOnmumarus
44 VpaBHEHME TEIIIOBOro OagaHca 15.02.2024 BrbmaoTexa LIOK
p https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Ten. DIEKTPUIECKUI 21.02.2024
45 3aps. JIBa BUa JIEKTPUUECKUX bubmorera I[IOK
AL, A P https://m.edsoo.ru/ff0c6bcc
3apsa0B
[IpoBOIHMKY, TUDIIEKTPUKU U 22.02.2024
46 HOJIYIIPOBOJHUKU. 3aKOH COXPaHEHUS Brbmaorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bec
AIEKTPUUECKOTO 3apsia
B3anmopeiictBue 3apsa10B. 3aKOH 28.02.2024
47 Kynona. Toue4yHbIN dIIEKTpUYECKUI Bubmioreka LOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanps:xk€HHOCTB 3JIEKTPUYECKOTrO 29.02.2024
43 nosst. [IpuHImn cynepnosunun bubnuoreka [IOK
AJIEKTPUUECKUX ToseH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
49 Pabota cuit 31eKTpoCcTaTuuecKoro 06.03.2024 bubnuorexa [JOK

noud. [Torenuman. PasHocts

https://m.edsoo.ru/ff0c6{00



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
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IIOTCHIIMAJIOB

[IpoBOIHMKYN M AUDIIEKTPUKU B 07.03.2024
50 3JIEKTPOCTATHYECKOM I10JIE brbmorexa [OK
p ' https://m.edsoo.ru/ff0c7018
JuanexTpuyueckasi TPOHUIIAEMOCTD
51 DnekrpoémkocTs. KonmeHcaro 13.03.2024 bubmorexa [IOK
p ’ a p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTh TIIOCKOTO 14.03.2024
52 KOHJIEHCATOpa. DHEPTus bubmorexa OK
A pa- p https://m.edsoo.ru/ff0c72¢0
3apsOKEHHOT0 KOHJIEHCAaTOpa
53 JlaboparopHas pabdora "M3mepenue { 27.03.2024 Bbubnuorexa LIOK
NMEKTPOEMKOCTH KOHEHcaTopa" https://m.edsoo.ru/ff0c6938
[IpuHIIMTT NEWCTBUS U IPUMEHEHUE 28.03.2024
KOH/ICHCATOPOB, KOMMMPOBAILHOTO
54 arrapara, CTpyMHOIro mNpuHTEpa bubmorexa [IOK
pata, CIpy P pa- https://m.edsoo.ru/ff0c6a50
DIeKTpocTaTUUECKas 3alllnTa.
3a3eMiIeHUE AIEKTPOIIPHOOPOB
DNEKTPUYECKUN TOK, YCIOBUS €T0 03.04.2024
cymecTtBoBaHus. [locTOSHHBIN TOK.
55 Cuna toka. Hanpsbkenue bubmorexa [TOK
) P ] https://m.edsoo.ru/ff0c6938
Conporusnenue. 3akoH Oma 15
yd4acTKa Ienu
[TocnenoBarenbHOE, MapaJIEIbHOE, 04.04.2024
CMEIIaHHOE COCTMHEHUE Eub 1OK
nomoTeKa
56 poBoAHUKOB. JIaGopaTopHas padboTa 0.5
POBOL patop p https://m.edsoo.ru/ff0c6a50
«M3yveHre CMEIIaHHOTO COSMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO 10.04.2024 bubmunoreka [IOK

Toka. 3akoH Jlxoynsa-Jlenua

https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018

3akoH Oma 115 MTOTHOM (3aMKHYTOM) 11.04.2024
anekTpuueckon nenu. Koporkoe
bubmuoreka [{OK
58 3ambIkaHue. JlabopaTopHas padora 0.5
https://m.edsoo.ru/ff0c64d8

«M3mepenune D/IC ucrouyHnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»
DIIeKTpOHHAs TPOBOJIUMOCTh 17.04.2024

59 TBEP/BIX METAJJIOB. 3aBUCUMOCTD bubnuoreka [IOK
CONPOTHUBJICHUS METAJIJIOB OT https://m.edsoo.ru/ff0c65{0
temriepaTypbl. CBEpXIIPOBOIUMOCTH

60 DIEKTPUYECKUM TOK B BaKyyMe. 18.04.2024 Bbubmmoreka IJOK
CBoiicTBa JIEKTPOHHBIX ITyYKOB https://m.edsoo.ru/ff0c64d8
[MonynpoBoaHUKH, UX COOCTBEHHAsS U 24.04.2024

61 IpUMECHasl NPOBOAUMOCTh. CBOMCTBA bubnuoreka LIOK
p—n-epexona. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBEIE TPUOOPHI
DIIEKTPUYECKUI TOK B pacTBOpaxX U 25.04.2024

2 pacIulaBax dJIEKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOJIUTHIECKAS] JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpon3
DIIEKTPUYECKUI TOK B ra3ax. 02.05.2024

63 CaMOCTOSITENTbHBIN U bu6mmoreka [IOK
HECAMOCTOSTENBHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DNeKTpuYecKre Mpudopsl U 08.05.2024

64 YCTPOWCTBA U UX MPAKTHIECKOE bubnmoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0uIaroImuii ypok 15.05.2024 bubmmoreka [IOK



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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«DNEeKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
Kontposnbhas paboTa mo teme 16.05.2024

66 «Qnekrpocraruka. [TocrosHHbIN | bubnuoreka [JOK
JeKTpUIecKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

67 IIpomesxyTouHas aTTecTanus 1 22.05.2024 bubnunorexa LIOK
KOHTpOJbHAsA paboTa https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O600mIaronmi | 23.05.2024 bu6nuoreka [IOK
ypok o Temam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME
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YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI /151 VUEHUKA

1. T'.A.Mskumes, b.b.byxosues, H.H.Corckwuii / [Ton pea. H.A.IlapdenTtreBoid,
®usuka. 10 kmacc. ba3oBblil ypOBEHb (KOMIUIEKT C 3JIEKTPOHHBIM MPUIIOKECHHUEM ). —
M.: Ilpocsemenue, 2017.

2. I'.A.Msxumes, b.b.byxosnes, H.H.Corckuii / [Tox pen. H.A.IlapdentseBoi,
®uzuka. 11 knacc. ba3oBblil ypoBEHb (KOMIUIEKT C 3JIEKTPOHHBIM MPUIIOKEHUEM ). —
M.: IIpocBemienue, 2017.

3. JHumaktudeckue Mmarepuansl Ousnka 11 kimace / A.E.Mapon, E.A.Mapon. — M.:
WznarensctBO «/Ipodar, 2014.

4. TemaTtnyeckre KOHTPOJIbHBIE H CAMOCTOSATENIbHBIC PadOThI 1o (husuke 11 kimacc /
O.U.I'pomruieBa. — M.: M3natenbcTBO «OK3amen», 2012 r.

5. 3apanus obpazoBarenbHoro nopraia Penry EI'D

6. COOpHMK 3a/laHUI U caMOCTOSATENbHBIX padoT « Puszuka 10», JI.A. Kupuk, F0.1./{uk-
M.: Unekca 2012r

METOANYECKHUE MATEPHUAJIbI 1JIs1 YAUTEJIA

1. I'.J.Msxkumes, b.b.byxosues, H.H.Cotckuii / ITox pea. H.A.ITapdenTtreBoi,
®usuka. 10 knacc. ba3oBblit ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM IIPUIIOKEHUEM). —
M.: Ilpocsemenue, 2017.

2. I'’AA.Msxumes, b.b.byxosnes, H.H.Corckuii / [Tox pen. H.A.IlapdentreBoi,
®usuka. 11 knacc. ba3oBblil ypoBeHb (KOMIUIEKT € AJIEKTPOHHBIM IIPUIIOKEHUEM). —
M.: IIpocsenienue, 2017.

3. Hunaxtuueckue marepuansl @usuka 11 xinace / A.E.Mapon, E.A.Mapon. — M.:
NznarensctBO «JIpodar, 2014.

4. Temarnuyeckre KOHTPOJbHBIC U CAMOCTOSITENIbHBIE PaboThl Mo (huszmke 11 kmacc /
O.N.I'pomuesa. — M.: M3natenbctBo «OK3amen», 2012 r.

5. 3apanus obpaszoBarenbHoro noprana Pemry EI'D

6. COOpHHUK 3aJJlaHUil U CAMOCTOSTENBbHBIX padoT « dusuka 10», JI.A. Kupuk, 10.11./Iuk-
M.: Unekca 2012r

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

1. Anumanuu ¢pusndyeckux o0bekToB. http://physics.nad.ru/
2. KuBas ¢usuka: obyvaromias nporpamMma. http:/www.int-edu.ru/soft/fiz.html




VYpoku ¢puszuku ¢ ucnonbp3oBanueM MHTepHera. http://www.phizinter.chat.ru/

dusuka.ru. http:// www.fizika.ru/

®dusnka: KOJUIEKIUs onbITOB. http://experiment.edu.ru/

CDI/I3I/IK212 BHGKTPOHHEUI KOJIJICKIIUA OITBITOB.
http://www.school.edu.ru/projects/phvsicexp
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