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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, NPEAMETHBIM U METANpeIMETHBIM pe3yibTaTaM OOyUeHHUs, a TaKXKe
YUUTBHIBAET HEOOXOAMMOCTh peaIU3alUU MEXKIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYUYHbIMU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKMU: JUYHOCTHBIE, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHOTo npeaMera « Pu3nka» 1o rogam oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOLIMX 3aKOHAX NPHUPOABI, BBICTyIAas B
KayecTBe y4eOHOT0 MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yoIui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir wW actpoHomued. Mcmonb3oBaHHE UM AKTHBHOE
OpUMeHEeHHe (U3NYECKUX 3HaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B chepe IHEPTreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpPHAJIOB C 33aJJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/a B (POPMHUPOBAHUE ECTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0BAHMIA.

B ocHOBY Kypca pusuku i ypoBHS CpeHEro 0011ero o00pa3oBaHusi OJIOKEH
pAI UAeH, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOESHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepUall U3 BCEX pa3lienoB (U3HUKH, BKIIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (HU3HKHU
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs



(dbopMUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN H3YYECHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DJKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TaKXe OO0CYXIACHHS
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABJICHUSX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peamu3yeTcs MpexJie
BCEro 3a CYET OPraHU3allUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
Jl1st 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCHOJIb30BAHUE CUCTEMBI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPATOPHBIX padOT, KOTOPBIE B TPOrpamMme
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX IMPAKTHUYECKUX PaloT.
Bolgenenre B yKa3aHHOM MepeyHEe J1abOpaTOpHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMHU 00pa30BaTeIbHOrO Mpouecca
UCXOJ U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHs KabuHeTta ¢usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U
IIOCTAaHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHNUE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33JIaHHOM
¢uznyecKkoil MOAENbI0, TO3BOJIAIOIIME MPUMEHATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pazlena Kypca, TaK U HWHTEIpUpYys 3HaHUS W3
pa3HbIX pa3zenoB. /s KauecTBEHHBIX 3a/1a4y NIPUOPUTETOM SIBISIIOTCS 3a/laHUs Ha
OOBSCHEHHE TPOTEKaHUS (PU3NYECKHX SIBJIEHUM M MPOILIECCOB B OKPYKAIOIIEH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIU Uil CUTYyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootserctBum ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieyeHnto y4yeOHoro mpouecca 0a30Bbli YpOBEHb Kypca (PM3HKKM Ha YpPOBHE
cpeqHero oomero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCJIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKIA. B xabuHeTe HpuU3uku AOHKHO OBITH HEOOXOIUMOE



nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTPAMME I10
bu3HMKe yUSHUYECKHUX MTPAKTUYECKUX PaOOT U IEMOHCTPAIIMOHHOE 000PYI0OBaHUE.

JleMmoHCTpanoHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpyIOBaHHME IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUIE TEMAaTHUYECKHX KOMIUIEKTOB M OOECTICUMBAECTCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYyX oOydaromuxcs. TeMaTrhudeckue KOMIUIEKThI
7a00paTOPHOTO OOOPYMOBAHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIP30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETHHBIX CHUCTEM B BHJIC TU(PPOBHIX TaOOpaTOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCS K HayYHOMY
WU3YYEHHUIO TPUPOABL, PAa3BUTHE HX HHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (opMUpOBaHUE
UCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsI OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopMupoBaHHE YMEHUU OOBSCHATH SIBJICHUS C HCHOJb30BAHUEM
(bU3MYECKUX 3HAHUNM U HAYYHBIX JI0Ka3aTeNbCTB,;

e (opMupoBaHUE MPEJACTABICHUN O poiau (U3UKH IS Pa3BUTUSI APYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TE€XHOJIOTHML.

JlocTuxeHre 3TUX leneld 00ecreynuBaeTCsl pelieHueM CIEAyIOUX 3a/1ad B

mpoliecce u3ydeHus Kypca GU3NK1 Ha YpPOBHE CPEHETO O0Iero o0pa3oBaHuUs:

e MpuoOpeTeHNE CUCTEMbI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHuMe yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoOBbsiCHEHUS (PU3MYECKUX SBICHUNW B TNPUPOAEC U IS TPUHATHUA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;

e OCBOCHHME CIIOCOOOB PEIICHHUS Pa3IWYHBIX 3a7ad C SBHO 3aJaHHOMN
bu3nUecKkol MOAENbI0, 3a/Jad, MNOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3/laHue (PU3MUECKON MOJECIH, aJICKBATHOM YCIOBHUAM 3aJ1auu;

e TMOHMMaHUE (PU3UYECKUX OCHOB U TPUHILMUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOILILYIO
cpenys;

e OBJIAJICHUE METOJIAMH CAaMOCTOSITEILHOTO IUIAHUPOBAHUS U TMPOBEICHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAIHH,
OMpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTaTa;



e CO3JaHUE YCIOBUU I PA3BUTHA YMEHHUM IPOEKTHO-MCCIEN0BATENBCKON,
TBOPYECKOU JI€ATEIbHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacoB: B 10 kimacce — 68 yacoB (2 4aca B HEZEN0), B
11 xmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE INepeueHb J1abopaTOpHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaroIMXCsl.

COAEPXKXAHUE OBYUEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka O mpupone. Hayynbie MeTONBI NO3HAHMS OKPYKAIOLIETO
mMupa. PoJib 3KcriepuMeHTa U TEOPUHU B MPOIIECCE TO3HAHUS TPUPOJIbl. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (GU3HYECKUX SIBJICHUNW M IporieccoB. HaydHble TMMOTE3BI.
dusndecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHHUMOCTH (PU3UYCCKUX 3aKOHOB.
[TpUHIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHpPA, B IPAKTUYECKOMN JEATEILHOCTH JIFOJCH.

Jlemoncmpayuu

AHasloroBele W IUM(POBBIE H3MEPHUTEIBHBIC TPHOOPHI, KOMIIBIOTEPHBIC
JIATYHKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWXKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EepEeMEIICHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpusonuHeitHoe nBrkeHue. J[BUKEHNE MaTEPUAIIBHON TOYKH 110 OKPYKHOCTH
C IOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHENHAsI CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu



Mogenb cuctemsl OTCUETA, WUIKOCTPALUS KUHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmionenue ABMKeHUs Tena, OPOIIEHHOTO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hanpagiienne CKopocTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSIMH, ITPOUJICHHBIMU TEJIOM 34
MIOCJICIOBATEIBHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['aynmnes.  IlepBbid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectd. llepBas kKocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia conpoTUBIIEHUS MPU JIBUKEHUU TEJIA B AKUJIKOCTH WIIH rase.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AeOpMaliui.

HesecomocTts. Bec tena npu yCKOpEHHOM MOABEME U MTaICHHH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO TeJia. Bubl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul



N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pE3UHOBOM 00paslie, OT uX AehopMaluu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NmnyneCc MarepualibHOM TOYKM (T€da), CUCTEMbl MaTEpUAIbHBIX TOYEK.
NMiynbC cuiibl 1 U3MEHEHHE HMITYJIbCa Tea. 3aKOH COXPAaHEHHsS HMITYJIbCa.
PeaktnBHOE 1BMXEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nehopMUpOBaHHOM NpyxkuHBL. [loTeHIManbHas 3Heprus Tena BOJIU3U IOBEPXHOCTH
3eMIIH.

[ToreHuuanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboThI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHHEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCcTpoOMCTBA M NPAKTUYECKOE INPUMEHEHUE: BOILOMET, KOIED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEeHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPIruu
TeJla Ha IIPUMEPE PaCTKEHUS PE3UHOBOIO XKIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPBIX TE U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.

Mogens upeanbHoro raza. (OCHOBHOE YpaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOPHHM HJACATIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMKEHHs dvactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHne Menneneepa—Kianenpona.



3akon JlanbToHa. M3omponiecchl B UA€aIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPHUMEHEHHE: TEPMOMETP,
OoapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECTUHEHUN.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHNE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

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

OnbITel, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U ciocoObI €€ n3MeHenus. KonnuecTBo TeIoThl U pabota. BHyTpeHHsIs
HEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a. Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHom mporecce. I[lepBblii 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamMuku. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TeruoBpie  mamuHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBbIX MaimuHax. KodpuiueHT moie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPrHM Teja TMPU COBEPIICHHH PabOTHI: BBUICT
npoOku U3 OyTBUTIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

W3MeHeHne BHyTpEHHEN SHEpPruu (TeMIiepaTypbl) Teaa Ipu TeIlonepeiaye.

OnsIT O a1abaTHOMY PACHTUPEHUIO BO3ayXa (OTBIT C BO3AYIITHBIM OTHUBOM).



Monenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJISL.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHjeHcauud. Mcnapenue u kumneHue. AOCONIOTHAs U
OTHOCUTEJbHASI BIAXHOCTh BO31ayXa. HachlmeHHBbIA map. YaelnbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHS OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUSI CBOWCTB
kpuctamuioB. Kunakue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuyeckre yCTpPOICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIeHUST KPUCTAUIMYECKOTO BEIlIeCTBA.

JleMOHCTpanust KpuCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul

N3mepeHrie 0OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. DaekrpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DNeKTpu3anus Tei. DISKTPUUECKUi 3apsia. J[Ba BU1a 3IEKTPUUECKUX 3aPsII0B.
[IpoBOIHUKHM,  IHUAJIEKTPUKK W TOJAYNPOBOAHUKH.  3aKOH  COXPAHEHUA
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUUYECKUI 3apsia.
OnekTpuueckoe mojne. Hanpsok€HHOCTh  AneKkTpudeckoro moiid. [IpuHuun
CYHEPIIO3ULIUN BJICKTPUUYECKUX TOJIeH. JIMHUM HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJIA.

Pabota cun anekTpocrarudeckoro mosjs. [loreniman. PasHOCTh MOTEHITHAIOB.
[IpOBOIHUKM W AMANEKTPUKH B 3JIEKTPOCTATUUECKOM Toje. Jluanexktpuueckas
MPOHHULIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEeHHOTO KOHEH caTopa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOIUPOBAJIBHBIN aIlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopaencTBre HaANEKTPU30BaHHBIX TEI.



DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
Nctounuku Toka. Cuiia Toka. [locTosIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COIMPOTUBICHUE. Y IEIbHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALIEIbHOE, CMEIIAHHOE COEIUHEHNE IIPOBOIHUKOB.

Pabora anmekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MormiHOCTh
AIEKTPUYECKOTO TOKA.

ONEKTPOJBIXKYIAsd CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHUKA TOKA.
3akon Oma /171 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUSI METAJUIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas " MPUMECHAs MIPOBOJIUMOCTH
noJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DNeKTpuuecKuii TOK B Tra3zax. CaMOCTOATEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHn4eckue YCTpPOWCTBA W IPAKTUYECKOE NPUMEHEHHE: aMIIEPMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBINU JAHO/I,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIPOBOAHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMIPSIKEHUS.

3aBUCMMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
MJIOIIA/IM TTOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CwmelraHHoe COeIMHEHUE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHue »dIEeKTpOABIKYIIEH cuibl. KopoTkoe 3aMblikaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJAMMOCTD AUO/A.



Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3ydeHne CMEaHHOTO COCIMHEHHUS PE3UCTOPOB.

N3Mepenune 3eKTpOABMKYIIEH CUIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUSI.

HaGmroienue amexTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 Kiacce OCyIIECTBISICTCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€H C KypcaMH MAaTE€MAaTHKH,
Oumonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (pu3mdeckas BETWYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETh, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIu,
napaboJia, runep0oia, ux rpadvKd U CBOMCTBA, TPUTOHOMETpUUYECKUE (DYHKIIHH:
CHHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIMK HA OCU KOOPJAUHAT, CIIO)KEHHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEII00OMEH JKHUBBIX OPraHW3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PAaBHOBECHE),
AJICKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCa, TEINIOBBIE CBOMCTBA TBEPBIX TEJI, XKUJIKOCTEU U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJICKTPOJUTHYECKAS  AUCCOLMALNS,
raJlbBaHUKa.

l'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JIBHXKEHUN C HMCIOJIb30BAHHEM MEXaHU3MOB,
YYET TPEHUS B TEXHUKE, MOIAUIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JIPyTHe), JABUTATEIb BHYTPECHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYYCHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATECpUAJIOB, U
HAHOTEXHOJIOTHH, 3JICKTPOCTaTHYECKas 3alllUTa, 3a3€MJICHHE AJICKTPOIPHOOPOB,
KCEpOKC, CTpYWUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KIIACC

Paznen 4. DaekTpoauHaMMKa

Tema 3. Maznummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKUUA

IToctostHHBIE MarHuThL. B3anmoaencTBE NOCTOSHHBIX MATHUTOB. MarHuTHOE
nosne. Bekrop marauTHOM MHAYKIMU. [IpuHIMN Cyneprno3uiiui MarHUTHBIX ITOJICH.
Jluvann marHuTHOW WHAYyKUMW. KapTWHa JWMHUKA MAarHATHOW WHIAYKLIHUHU TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarnutHOe 1TIOJIE TPOBOJHMKA C TOKOM. KapTuHa JHMHMN WHAYKUWAH
MAarHuTHOTO TOJI JUIMHHOTO IIPSMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO



MPOBOJAHUKA, KaTylIKu ¢ TOKOM. OnbIT Opcrena. B3anmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJb U HanpasiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOoTOK BekTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJBIKYINAs Cula HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHayKuuu Papanest.

BuxpeBoe »snekTpuyeckoe ToJsie. DJIEKTPOJBIXKYIAS CUJa HHIYKIUU B
IIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHHME CAMOMHIYKUMU. OJIEKTPOABMXKYILIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEb, YCKOPUTEIM 3JIEMEHTApPHBIX
YaCTHL], UHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TIOJIS.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue siBIEHUS 3JICKTPOMArHUTHON MHIYKIWH.

Pa3nea 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHunmHvle KOJ1e0aHus

KonebarenrHast cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJIE€OaHUA.
["apmonunyeckue konedanus. Ilepuon, vacrora, amrumtyaa u ¢asza KoyieOaHUM.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHANOTUs MEXIy MEXaHHYECKUMH U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
HHEPrUU B UJ€ATHBHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aryxaronux kojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUs.

[lepemennplii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPHU MPOU3BOJCTBE MeKTpodHepruu. Kynbrypa
MCIOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUM
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IUHHUU JICKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

HabGmronenue 3aryxaromux KojieOaHu.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHUN.

HabGmronenue pezonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3oHanc mnpu mOCIEIOBATENRHOM COEAWHEHUW PE3UCTOPA, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mojenb JIUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOT0 TOKa B LIEMH U3 MOCIE0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYILIK! U pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoMazcHUmMHble 60JIHbL

Mexannueckue BOJHBI, yclIOBHUSl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHus | JuiMHa BOJHBL. [lomepeuHble W MOpPOJOJBHBIE BOJHBI.
WUnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE, MpeoMJIeHUe, NoJsapu3anus, Judpakius,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Paqnonokanusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.



TexHHUYeCKHuEe YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJBTPAa3BYKOBasi IUArHOCTUKA B TEXHUKE W MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOI0JIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpaxkeHus: U MPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJH.

3BYKOBOI1 pe30HAHC.

HabnroneHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOAHMIA.

HccenenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMONMHENHOE pacHpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbId HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IUIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI ITPEIOMIIEHUS CBeTa. AOCOIOTHBIN OKa3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yrosl MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas muH3a. @OKyCHOE pacCTOSIHUE
Y ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUparOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH301.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcnoBus HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHLHOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [AJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmapaT, NPOEKIMOHHBIA anmapar, MHKPOCKOMN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacpOCTPAaHEHUE, OTPAKEHUE U INPEJIOMIICHHE CBETa.
OnTuyeckue mpuodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JTMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOMa.

Habmronerne natepdepeHIny cBeTa.



Hab6mronenune nudpaxium ceera.

HabGmronenue nucnepcuu ceera.

[TonydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue crexkTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKH.
HabGmronenue nonsipusaiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
N3mepenue nokaszaTess mpeJoMIICeHUs CTEKIIa.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU U COKPAILECHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu HOTOHA C €T0 YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dborodddexra. YpaBHenue DiHmTeHa 11 Gotodaddexra. «KpacHas rpaHuia»
dbororddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

CseToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BosiHoBBIE cBOlicTBa yacTull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
panunoaktuBHOCTH. OmbITH Pe3epdopa mo onpeaeneHnio cocraBa paJuoakTUBHOTO
m3nydenns.  CpoiictBa  ambda-, Oera-, ramMMma-usiydeHus.  BrusHue
PaaMOaKTUBHOCTU HA KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. JleneHue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIit peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBUKEHHUE.

CoJsiHeuHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHUIA U 3BE3N.
3BE31BI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CcTpoeHue
3B€3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCX0XKACHUU U 3BOItonMU CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.



Mneunsiii Ilyte — Hama [Namaktuka. ITomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabniooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIs1 ONPENICNICHUS TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1us CEeBEpHOro MOIYyIIapus U IpKUE 3BE3/BI.

HabGmnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maroniee MOBTOPEeHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIbHOM M 3TUYECKOM cepax eaTeIbHOCTH YeJI0BEKa, POJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 Kimacce ocylmecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMM MAaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M HMX IMPOEKUHWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paaualuy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPIBIX
TEJI, MEXaHNU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEIIETKH, CIIEKTPATIbHbIN aHAIN3.

l'eocpagua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
AJIEKTPOJBUTATENIb, MHAYKUHUOHHAs II€Yb, pajap, pPaguONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OIITHKA,
coJIHEeYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YpPOBHE CpEIHEro OOIIero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh TOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpaxkaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIMPEHUE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOILECCE PEANTM3aUU OCHOBHBIX HAIPaBJICHHI
BOCIIUTATEIBHOU IEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3alliy;

YMEHHE B3aNUMO/ICMCTBOBATH C COIIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOUIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ|a B MOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAy4YHOI'O TBOPYECTBA,
pUCYIIEro (pU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm NnpodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:



C(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJIO0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE U OCYILIECTBIICHUE JIEHCTBUN B OKpPYKAIOIICH cpeie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTRA;

pacuIMpeHre OmbITa JIEITebHOCTH SKOJOTWYECKOM HAMpaBJIEeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHWS

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME UEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IPOLIECCE
U3y4eHUs (PU3UKH OCYIIECTBIIATH MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIHHOCTh
WHIUBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbI€ JeiiCTBUS
Bba3oBble Jiornvyeckue 1eiicTBUA:

CaMOCTOATENLHO  (QOpMYyJIHpOBAaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONpEENATh 1N JACSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JOCTUKECHHUS,

BBISIBJIAITH  3aKOHOMEPHOCTHM W TMPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabarbiBaTh MUIAH PEIHICHUS NPOOJEMbI ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHIMIOIHITH PaOOTy B YCIOBHUSIX PEabHOTO, BUPTYaIHHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

ba3oBble ucciaenoBarejbcKue 1eMCTBUA:

BIAJCTh HAyYHOW TEPMUHOJOTHEH, KIIOUEBBIMH TOHITHUSMU M METOJAMH
bu3nYecKoil HayKH;

BJIIAJICTh HaBBIKAMHU y4€OHO-HCCIIEIOBATEIBCKON M MPOEKTHOM JESITEIbHOCTH
B 00ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peuIeHHs 3ahad (PU3UYECKOTO COJACP>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TIO3HAHUS;

BJIQIETh BUJAAMH JCATECIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETalliY, MPeoOpa3OBaHUI0 W TPHUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3aaauy,
BBIIBUTATh TUIIOTE3Y €€ PeIIeHus, HAXOUTh apTYMEHTHI JJIs TOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHNUS,



aHANIM3UPOBaTh IIOJIyYEHHbIE B XOJE PpELICHHUsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IIEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTrMHAIbHBIE TOAXObI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIIKE aTbTePHATUBHBIC PELICHHUS.

Pabora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH TMOJIy4eHHUs MHPOpMAIUU (PU3UUECKOTO COJIEpKaHUs U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOATEIBHO OCYLIECTBJIATh IIOWCK, aHAJM3,
CUCTEMATHU3AlUI0 U HHTEPIPETAlNI0 MHPOPMAIUMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHUH B PEIIEHUM KOTHUTHBHBIX, KOMMYHMKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATHYECKUX HOPM, HOPM HH(OPMAIMOHHOU
0e301acHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJAEpk AaHUS B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3HAYEHUsI UHPOpPMALUU U LENEBOM ayIUTOPHH, BEIOUpask ONTUMAJIbHYIO
(dbopMy IpeACTaBICHUS U BU3yaJIU3aLUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISThH OOIIEHNE HAa YPOKaxX (PU3UKH U BO BHE-YPOUHOU AEATEIBHOCTH;

pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHsI C MCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMAaTh M MCIIOJIb30BaTh MNPEUMYIIECTBA KOMAaHIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy M METO/Abl COBMECTHBIX JEUCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWMHUPOBATH JIEUCTBUA IO €€ ITOCTUKEHUIO: COCTABIATH IUIAH JECHCTBUM,
pacmpenenarb pojud € Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiarartb HOBBIE IIPOEKTHI, OLIEHMBAaTh HUIEU C IO3ULHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBJATh ITOBUTUBHOC CTPATCTHUYCCKOC IIOBCACHHC B Pa3JIMYHBIX
CUTyalu:Aax, IPOABJIATE TBOPUYCCTBO U B006pa)KeHI/IC, OBITH NHHUINATUBHBIM.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO OCYILECTBIIATh MO3HABATEIBHYIO JEATEIBbHOCTh B 00JIacTH
(GU3MKM U aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a]]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs PAcUYETHBIX M KAaueCTBEHHBIX
3aJ1a4, TUIaH BBIOJIHEHUS TPAKTUYECKON PabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh pAMKH Y4EOHOI0 MPEeAMETA HAa OCHOBE JIMYHBIX PEANOYTEHUN;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYIULUU B 00JacTH
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJETh  HABBIKAMM  IIO3HABATEIBHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX pE3ylbTaTOB H
OCHOBAaHHUII;

UCITI0JIB30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEelIeHHS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHMUIO;

OPUHUMATh MOTUBBI U apryMEHThl JPYrMX IpU aHalu3e pe3yJbTaToB
NEATEIbHOCTH;

NPUHUMATH ce0sl, MTOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

B npouiecce 1OCTHXKEHHSI TUYHOCTHBIX PE3yIbTaTOB OCBOEHUS ITPOTPAMMBI IO
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOy4YaroIIMXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, IpeanoIararonmi
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMsl, BKIIIOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATILHOE
COCTOSIHUE, BUJETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIIOCOOHOCTb AaJIalTUPOBAaThCA K
YMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTMIKCHUIO LEIU U
yCIieXy, ONTHMH3M, WHUIMATUBHOCTb, YMEHHME JCHCTBOBATh MCXOHSl U3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKIIOYAOIIEH CITOCOOHOCTh MMOHUMATh SYMOIIMOHAJIEHOE COCTOSHIE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIINCHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce mpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKOU ACATEIBHOCTH JIIOAEH;

YUUTBIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENei:
MaTepuagbHas TOUKa, MHEpLUaIbHAas CUCTeMa OTCUYETA, a0COJIIOTHO TBEPAOE TEJNO,
UJICaJIbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelieHnU GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TECOPUM CTPOEHMs BEIlEeCTBA U
IEKTPOAUHAMHUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJHOE MaJ€HUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPIUS, B3aUMOJCICTBUE
ten, nuddy3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE >KUJIKOCTEH M TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUM (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHHUE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAILIM3AlMs, KUIICHUE, BIIAXKHOCTH
BO3/1yXa, MOBBIIIEHUE JABJICHUS Ta3a IPU €r0 HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSA3b MEXIy NapaMeTpaMH COCTOSIHUS ra3a B M30IMpOLEeccax, dJIEKTPU3aLHUs Tedl,
B3aUMOJICHCTBUE 3aPs/I0B;

OINKCHIBATh MEXAHUYECKOE IBMKEHHE, UCIOJIb3Yys (PU3MUECKUE BEITUYMHBI:
KOOpAMHATA, IIyTh, IEPEMELIEHHUE, CKOPOCThb, YCKOPEHME, Macca Teja, Cuia,
UMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTEHUHUAIbHASA JHEPIUs, MEXaHU4YeCKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; NpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EIUHMIIbI,
HaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEIUUYHHY C APYTUMHU
BEJINYNHAMM;

ONMMUCHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCIONBb3ysl (U3MYECKME BEIMYMHBI: JaBJ€HUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKAs! DHEPTUsl XaOTUUYECKOTO ABM)KEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JAEWCTBUS TEIUIOBOTO JIBUTATeNsl; NpH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, HX



o0O3HAaUEHUsS W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMUMHAM;

ONKCHIBATh U3YUYECHHbIE JICKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE TOJI€, HAMPSXKEHHOCTD TMOJISA, MOTEHIMAN, PA3HOCTh MOTEHIUAJIOB;
IpU ONHMCAHWM TPABUIBHO TPaKTOBAaTh (PU3MYECKUA CMBICT HCIHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLINE
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C APYTHUMH BEIHYNHAMH,

aHAM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIMIBL 3aKOH BcemupHoro tsarorenus, |, Il u Il 3akoust HeloToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AJIEKTPUUECKOT0 3apsifa, 3akoH KyloHa, mpu 3TOM pas3idyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIMITBI IEUCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCJICIOBAHUIO (PH3WYCCKUX SIBICHUN U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJIUTH OTMBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCUMOCTH  MEXIYy  (PU3MYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUpPOBATH PE3YNIHTATHI TOJIYICHHON 3aBUCUMOCTH (PU3UMUECKUX BETUYNH B BUJIC
TabnuIl ¥ rpauKOB, AEJIaTh BHIBOJBI 110 PE3yJbTaTaM UCCIEIOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4deOHOro SKCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCITOJNIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4u
BBIOWPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKIACHUN C ONOPOM HAa WM3YyYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
yu4eOHOW U Hay4HO-TIONMYJIAPHOM HH(pOpMalluu, IOIY4EHHOH W3 pa3IndHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M1OJIy4aeMyl0 HH(POPMALHUIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IJIs
oOecrniedyeHnss O€30MACHOCTH TMPH OOpalieHUH ¢ TpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PaLUOHAIBHO PpACHpPElesATh O0OS3aHHOCTU U
IUIAHUPOBATH JIESTEIBHOCT B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTpPUBAEMON IPOOIJIEMBI.

K xonity o6yuenus B 11 kiacce nmpeIMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCSl YMEHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEITOCTHOCTh U EIUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTBIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JJIEKTPUUECKUM 3apsl, JIyd CBETA, TOUEYHbIM UCTOYHHK CBETA, SAEpHAs
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MpH pPELIeHUN (PU3NUECKUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUWS, JEHCTBHE MAarHUTHOIO TMOJS Ha
OPOBOJAHUK C TOKOM U JBWXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3ghext (poTodrddhexT), cBeTOBOE JAaBleHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas

PaIMOAKTUBHOCT;
OMHUCHIBATh W3YUYEHHBIC CBOWCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOJUMOCTh  pPAa3JUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YsSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUN 3apsiji, CHJIA TOKA, JJICKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIDKYIIAs Cuiia, paboTa TOKa,



WHAYKUUS MarHATHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KAaTYIIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEPHOJ M YacToTa
KojebaHuii B KosieOaTeIbHOM KOHTYpE, 3apsii W CWiIa TokKa B IIpolecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUMU TPABUIBHO TPAKTOBATh (PU3UUYECKUM
CMBIC]I HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HA4YEeHHs U EAUHMIIBI, YKa3bIBaTh
(b opMyIIbl, CBA3BIBAIONINE JAHHYIO (U3UUECKYIO BETUUMHY C IPYTUMH BETUYHMHAMMY;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HUCIOJIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SI7IEp, TMpPH ONUCAHUU TPABUIBHO TPAKTOBaTh (UIUYECKUN CMBICTT
UCIIOJIB3YEMBIX BEJIHMYMH, MX OOO3HAYEHUS W EIWHHUIIBI, YKa3bIBaThb (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYI0 (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYMHAMH,
BBIUUCIIATH 3HaU€HNE (PU3UYECKOM BEINYNHBI;

aHaAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NMPUHIUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUH, 3aKOH NPSAMOJMHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETA, ypaBHEHUE ODWHIITEMHA s GoTodddekTa,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHs HMMILYJIbCA, 3aKOH COXPAHECHMSI
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbI, OOJACTH)
PUMEHUMOCTH;

OINpEENATh HAIIPaBJICHUE BEKTOPA MHAYKIIMA MATHUTHOTO TOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIKCHIBaTh H300pa)KEHUE, CO3JaBacMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl 0 MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C MCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUI: IPU 3TOM
dbopmyIHMpoBaTh MpoOIEMy/3a/1ady ¥ THIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMPATh
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pY0BaHUsI, IPOBOAUTD OMBIT U (OPMYIINPOBATH
BBIBOJIBL;

OCYUIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHU: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DPU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JieaTh BBIBOJIBI 0 PE3YJIBTATAM HCCIIEIOBAHUS;

co0II01aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEICHUHN UCCIIEIOBAaHUMN B
pamMKax y4eOHOro SKCIepUMEHTa, y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU



JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarb pacu€THblE 3aJa4d C SBHO 3aJaHHOW (PU3MUECKON MOJENbIo,
UCHOJIB3Ys (PU3HUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aJauu
BbIOMpaTh (PU3NUECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYIIHI,
HEOOXOUMbIE ISl €€ pEIlIeHUs, MPOBOAUTh PACUETHI U OLIEHUBATH PEAIBHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUH C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SBICHNUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJIOTHH [IJIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETALIMM U HPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HMH(POPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMylo HH(POPMALHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MallMH, HOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH PUMEPHI BKJIaJIa POCCUHCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallEeHHd € MpUOOpaMU U TEXHHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBECHUS B OKPYXKAIOIIEH CpEaE;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYNIbl, PAUUMOHAIBHO pacCHperesiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYaLMsIX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBAaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 0 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 0 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATBHON TEOPUHU 4 0 0 bubnuotexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 0 bubmmorexa [JOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngj;ﬁf;igrou/l; £41c07¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ng;;ﬁf;igrouﬁ £41c07¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u mecTo pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubmmnoreka HOK
JIBUKEHUE https://m.edso0.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE 1 bubmuoteka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH



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

[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p Hv https://m.edsoo.ru/ff0c3be8
otcyera. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yHep + OTOP . https://m.edsoo.ru/ff0c3be8
HeroToHa ai1st MaTepuanbHON TOYKU
Tpetuii 3akon HeroToHa niis bubnmnoreka HOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHuueckas bubmmorexa [JOK

e https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHusi. Cuiia COnpOTUBIICHUS TIPU bubnnorexa [JOK
IBIDKEHHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cubl. [Iimeqo cusl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBeCHs TBEPOTO TesIa
HMitynbsc MaTepralbHON TOYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnnorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmorexa [IOK

Kunernueckas OHEPIUia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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MatepraabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYECKON SHEPrUH

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEpIrus yrupyro
ne(pOpMHUPOBAHHON MPY>KUHBL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU Tella Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

20

KonTponbHas padbora no teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE»

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc?2



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

23

Macca monekyn. Konuuectso
BemlecTBa. [locrosuHas ABoraapo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansubiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHE
MenpeneeBa-Knaneiipona

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux I‘pa(bPI‘-ICCKOG MMpEACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crioco0On! e€ n3meHenus. KoanuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

Bungsr TCIIonepeaaIn

YV nenpHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmmorexa [IOK

33
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTiMoCTh MPOIeccoB B

34 npupoe. Bropoii 3akon bubmmorexa [JOK

pupode. P https://m.edsoo.ru/ff0c6230
TEPMOJINHAMUKHI

35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MAalllMHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KI1/]

37 DKOJIOTHYECKHE TPOOIEMbI
TETUIOIHEPTETHKH
O6o06maromuit ypox

38 «MOJIIGHK HI: Haf}I’p ¢uznka. OCHOBBI bubmorexa LIOK

YP ' https://m.edso0.ru/ff0c6938
TEPMOJIUHAMHUKHY
KonTponbHas padbora no teme
39 «Momnexkynspraas pusuka. OCHOBEI brbmmorexa [TOK
YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoteka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS

41 BIIQXKHOCTh BO3Ayxa. HacklleHHbIH brbmmorexa LTOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tena. AHU30TPOIIHS
P ¢ P bubnuoteka [JOK
42 CBOMCTB KpucTalioB. JKujakue

KpHuCTaJJIbI. COBpCMeHHHC
MaTCpHraJIbl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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[laBnenue n KpUCTaIM3ALIMSL.

43 VYV nenbHas TEII0Ta [IaBIECHUS bubmorexa LHIOK
o ' https://m.eds00.ru/ffoc6708
CyOnumarus
bubnunorexa LIOK
44 N §
PABHCHHE TEMIOBOTO bananca https://m.eds00.ru/ff0c6820
DneKTpu3aus Tel. JINeKTPUICCKU
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI Z[OBO HI/?KI/I 3a1f(r))H bubnnorexa [IOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS IEKTPUUYECKOTO 3apsia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kynona. ToueyHbIl di1eKTpUdeCKUi bubnnorexa [JOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHnun cynepnosunyu bubmuoreka [IOK
JJIEKTPUYECKUX TOJIeH. JInHuKn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubnmorexa [IOK
) 1AL, https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konnencarop nommorexa O

https://m.edsoo.ru/ff0c7126
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52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

JlabopaTtopHast pabota "H3mepenue
AJIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
anmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma 11st
ydacTka 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «3yueHue cMenanHoro
COCITMHEHUS PE3UCTOPOB)»

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Kopotkoe
3aMblkaHue. JlaboparopHas padorta
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

SJICI(TpOHHa}I IMPOBOAUMOCTD
TBép,Z[BIX METaJI0B. 3aBUCHMOCTD

bubnmorexa LIOK
https://m.edsoo.ru/ffOc74f0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



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

CONPOTHUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.

60 .
CBoiiCcTBa JIEKTPOHHBIX ITYYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y MIPUMECHAs MPOBOJIUMOCTb. bubnmnoreka HOK
CaolicTBa p—N-niepexo/a. https://m.edsoo.ru/ffOc84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpax 1

62 paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ffOc82ba
DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamocTosiTenbHbIN U bubmmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psijl. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH

65 O06o0maromuii ypok bubmuoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«9nexrpocraruka. [locTosTHHBIN bubnmnorexa [JOK

66 .
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHblil ypok. KonTponbHast bubmuoteka [IOK

pabota no Teme "DIeKTpoAUHAMHUKA"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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PesepBublii ypok. O6o0maromuit Bu6mumoteka [JOK
68 1
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBHIEE KOJIMYECTBO YACOB I10 68 3 3
ITPOI'PAMME
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
ITocTossHHBIC MAarHUTHI U UX
1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MarauTHoO€e noJie MPOBOIHUKA C
) ToKOM. OmBIT DpcTena. 1 bu6mmoreka [IOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue
3 MarHIETHOIr)o nois[ KaT KI/Iy: 1 1 bubmorexa HOK
v https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBME MarHuTHOTO MOJISI Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.
4 JlaGopaTtopHnast pabota 1 1 bubnmoreka [JOK

«Hccnenosanue neicTBUA
IIOCTOAHHOTO MarHuTa Ha paMKy C
TOKOM)

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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JlelicTBME MAarHUTHOTO TOJIS Ha
JIBIKYIIYIOCS 3apSDKEHHYIO
yactuity. Cuna Jlopenma. Pabora
cunel JlopeHia

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

DJNIeKTpOMarHuTHasE MHYKITHUSI.
[ToTok BEKTOpa MarHUTHOMN
uHaykiuu. 2J1C uaaykuuu. 3aKoH
3JIEKTPOMArHUTHON MHIYKIIMH
®apanes

JlaGopaTtopHnast pabota
«HccnenoBanue sIBJIeHUS
AIEKTPOMArHUTHOW MHTYKITUI)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/(C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.
DIIEKTPOMarHuTHOE IOoJe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiucTBa U ux

MMPUMCHCHHUC: ITOCTOAHHBIC MAarHUThI,

AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTUII,
UHIYKIMOHHAs 1eYb

10

O6o06matomuii ypok «MarautHoe
noJje. DIEeKTpOMarHuTHas

WHIYKIUSD)

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHauTtHoOe 1oe.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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12

13

14

15

CB00OOHBIE MEXAHUYECKHE
KosieOanus. "'apMoHnYecKue
KoyicOaHus. YpaBHEHUE
rapMOHUYECKHX KOJICOaHUH.
[TpeBparteHue sHEprun

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJeOaHu Irpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MACChI
rpy3a»

KonebarenbHbIit KOHTYP.
CB0OOTHBIE AIIEKTPOMAarHUTHEIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMHA Koae0aHusIMHU

®opmyna Tomcona. 3akoH

COXPAaHCHUA SHCPI'UU B HACAIIBHOM
KoJIe0aTeTbHOM KOHTYpC

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. Beinyx/1eHHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIH TOK.
CuHyconaalbHbIN TEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKA, JINHUH 3JIEKTpoleperad

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

20

OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM
KU3HU

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHEHUs U
JIHA BoJiHbL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CkopocThb 3ByKa. [ pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

ONEKTPOMAarHUTHBIE BOJIHBL, UX
cBOMcTBaA U cKOopocTh. [Ikana
ANIEKTPOMATHUTHBIX BOJIH

HpI/IHI_II/IHH paanuoCBA3U U
TeaeBuaeHus. PazBurue CpCaACTB
cBs3U. Paguonokamus

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

25

Kontponbnas pabora «Konebanus u
BOJTHBD)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsimonrHENHHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOMU Cpeje.

bubmuoreka [JOK

26
Todeunslii KICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXXeHH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTpaKCHUE. bubnuorexa [IOK
IIpenenbHbIi yro moJHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnoreka [JOK
MOKa3aTelisl MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMylia TOHKOW JTHH3BI bubamorexa LOK
+ TOPMY, ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
M300paKeHH B TUH3AX)
Hucnepcus cBeta. Cll0)KHBIN COCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabora «HabmroneHue aucnepcun
CBETa»
UnTepdepenmus crera. Audpaxmus bubmuoreka [IOK
33 N
cBeta. JlubpakunoHnHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnnorexka [JOK

HOJIHpI/ISaI_II/ISI CBCTa

https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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OnTuueckue mpuOOPsI U YCTPOUCTBA

35 1 yCIIOBUS UX O€30I1aCHOTO
MPUMEHEHUS
I'paHuUIIBI MPUMEHUMOCTH

36 KJIACCUYECKOW MEXaHUKHU. bubnmoreka [JOK
IToctynatel cnennaIbHON TEOPUHU https://m.edso0.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTEIHHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE bubmmorexa [JOK

AHOBP ) o https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPAIICHHUE ITTUHBI
DHeprus U UMIYJbC

38 pEeNSITUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbnas pabota «OnTuka.

39 OCHOBBI crIEIIMAIBHON TEOPUHU bubmmorexa [JOK

1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»

40 ®oronsl. opmyia [1nanka. bubnnoreka [JOK
DHeprus U uMNIyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eu6 LIOK

nonmoTexa

41 otoaddexra. O A.T.

Porooperra. ObIs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHUE
42 SﬁHmTegﬂa nqs)l(b(bommb(gema bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potoapdexra
HaBnenue cera. OnwiTh [1. H. Eu6 OK
43 JlebeneBa. XMHYECKOE NEUCTBUE nbmorexa L

CBCTa

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
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TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE:!

44
dboTos1eMEHT, GOTOATIUHK,
coJiHe4Has OaTapesi, CBETOIUO/T

45 Pemenue 3aga4 mo teme «3JIE€MEHTBI bubmuorexa [JOK
KBAaHTOBOW ONTUKH https://m.edso00.ru/ff0d0302
Mogens atoma TomcoHa. OnbITE

46 Pesepdopna no paccesauro o- bubmmorexa [TOK

https://m.edsoo.ru/ff0d091a
yactull. [[manerapuas moaens atoma
bubmuorexa [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noruouieHue GOTOHOB

48 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha Apyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE CBOMCTBA yacTull. BosHbI

49 ne bpoins. KopnyckymnspHo- bubnuoreka [IOK
BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
ONIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3ITYyUCHUS
Cgoiictpa anb(a-, 6era-, ramma-

51 u3nydeHus. Biusuaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

59 OTKpbITHE TPOTOHA ¥ HEUTPOHA. bubnmuotexa [JOK

W3otonsl. Anbga-pacna.

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-usnydenue

53

DHeprus CBA3U HYKJIOHOB B S/IpE.

S nepHble peakuuu. AnepHbli
peakrtop. [Ipo6ieMbl, TEPCIIEKTUBBI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
JHEPreTUKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTHIIBI. OTKPBITHE
No3UTpoHa. MEeTO Il HAOIIOICHUS U
PETUCTPAINH HJIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3aumojeiicTeus. EquHcTBO
bu3nYECKO KapTUHBI MUPAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3nnoro neda. Co3se3nus,
SIPKHUE 3BE3/BI, TIIIAHETHI, X
BuauMoe aBrkenne. CoHeuHas
cHCcTEMA

56

57

Connne. CoaHeuHass aKTUBHOCTb.
Ucrounuk sneprun ConHua u 3BE311

3BE31BI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
cTtpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKJICHUH H
sposronun CoJiHIA U 3BE3 ]

58

Mnineunsiii [1yte — Hama
I"amakTuka. [lonoxenue u nBUKEHUE



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Comura B ['amaktuke. [anakTUKi.
YépHbIe ABIPHI B SApPaX FaTaKTHK

59

Bcenennas. Paz0beranue rajakTHk.
Teopus bosboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

61

Hepemennsie mpo6ieMsl
ACTPOHOMHH

KonTponbnas pabota «1eMeHTbI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o06maromuit ypok. Ponp pusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJjioBeKa

63

O6o0matomuii ypok. Pois u mecto
(U3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06matromuii ypok. Posnb
¢buznyeckoil Teopun B
(opMHpPOBAHUY TIPEICTABICHUI O
¢du3nueckoil kapTrHE MHUpa

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAyIHBIX
MPEJICTABICHUI O IPUPOJIE




66 PesepBHBI ypok. MarHutHoOe 1osie. 1
DNEeKTPOMarHuTHAs MHIYKIIHS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CHeHaTbHON TeOpUH 1
OTHOCHUTEIILHOCTH
Pesepuslii ypok. KBanToBas ¢usuka.
68 BHeI\EeHTLI};I::TpOHOMHH u ! 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBHLIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

» ®dusuka, 10 kmace/ Msakumes I'.4., Byxosnes b.b., Corckuit H.H. non
penakmnueirt IlapdentreBori H.A., AknuonepHoe oOmiectBo «M3maaTenbcTBO
«ITpocsenienue»

» ®uswmka, 11 xmacc/ Maxumes I'.J1., byxosues b.b., Uapyrua B.M. mox
penakiuen IlapdentreBoit H.A., AxkuuonepHoe oOmiectBo «M3gaTenbcTBO
«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

®uszuka, 10 kimace/ Msakumes I'.5., Byxosues b.b., Corckuit H.H. nox
penakiueit IlapdentreBoii H.A., AknuonepHoe oOiiectBo «M3aaTenbcTBO
«IIpocsemienue»

» ®usuka, 11 xnace/ Mskumes I'.J1., byxosues b.b., Uapyrun B.M. nox
penakmueirt IlapdentreBori H.A., AkmuonepHoe oOmiectBo «M3mpaTenbcTBO
«IIpocsemienne»

[TporpamMma paccMoTpeHa Ha 3aceIaHUM Menaroruiaeckoro cosera Kagerckoro
MO’KapHO-CIacaTeIbHOTO Kopiyca oT «22» utoHs 2023 rona, mporokon Ne 11.



