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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUI K pe3yiabTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIENINK TpenofaBaHus yueOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peaAU3yIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHuun
ux (u3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh peah3allii MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH MpeiMeTaMu. B Hell onpeensitoTcsi OCHOBHBIE
1IN U3y4eHUs! (PU3UKU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (HU3UKHU: JIMYHOCTHBIE, METalpEAMETHbBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no Qu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca PU3MKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4eHusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yOni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  OMpeneNseT XapakTep ¢ pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B cepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpPHAJIOB C 33aJJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(bU3UKY BHOCUT OCHOBHOW BKJIa/l B (DOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaromuxcs, B (OpMUPOBaHHE YMEHHN TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YUEOHBIX HCCIICI0OBaHUM.

B ocHOBY Kypca pusuku i ypoBHS CpeHEro 00111ero 00pa3oBaHusl OJI0KEH
pAI ek, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €I0 TOCTPOEHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lenoB (GU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBHMM ¢ HEW Matepuan Kypca (Qu3nuku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMUpOBaHKE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSX MaTe€puH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNosiaraeéT HCIOJIb30BAHHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKH, OCMBICIEHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPDABCTBEHHBIMU
U DKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C IHMPOKUM KPYTOM TE€XHUYECKHUX M TEXHOJIOTUYECKUX INPUIIOKEHUN W3YYECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercss MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOIONIb30BAHMS U HKOJIOTHYECKOM 0€301acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue Teopuu (hopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHLINAIIOB B COBPEMEHHBIX MTPEACTABICHUAX O TPUPOJIE, TPAHNLIAX TPUMEHUMOCTH
TEOPHI, JUIsl ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXcCsl.
Jlnst 6a30BOro ypoBHS Kypca (PU3UKH — 3TO UCHOJIb30BAaHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PadO0T, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEeTWHEHBI B OOMIMUN CIHUCOK YYEHUYECKUX MPAKTHUYECKUX PabOT.
Bbiienenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOro Mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHWPOBAHUS U OCHalleHus kaOuHera (usuku. Ilpu
3TOM OO0ecreunBaeTcs OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OIIBITOB I10 IIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bosnpioe BHUMaHuE yAENSIeTCs PENIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 1711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCS 3aa4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHSATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasferna Kypca, TaK W MHTErpUpys 3HAHUA U3
pa3HBIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7a4 NPHOPUTETOM SIBIISIIOTCS 3aJlaHUS HA
OOBSICHEHHE NPOTEKAaHUs (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH
KU3HU, TpeOyromue BbIOOpa (QU3MYECKOW MOJENM A CUTYyallMM IPaKTHKO-
OPHUEHTUPOBAHHOTO XapakKTepa.



B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mporecca 0a3oBbId YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOiiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3UMKU WM B YCJIOBHMSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO 1UKiIa. B kabuHeTe (GU3HKU JOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUEHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpalluOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpauud s
UCCIIEJOBAaHMUSI U3yYaeMbIX SIBICHUH U  TMPOIECCOB, OSMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe o00OpyJIOBaHHE [JIi YYEHUYECKUX MPAKTUYECKUX pabdboT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECIEYMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JByX oOydaromuxcs. Temarnueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUIL.

OCHOBHBIMHU LEJIIMU U3y4Y€HUs] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, Pa3BUTHE HMX HHTEJUIEKTYyaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUSI KaK pe3yIbTaTa U3yuyeHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

e (opmupoBanue yMeHUH OOBSACHATH SBJICHHUA C MCHOJb30BAHUEM
bu3MYeCcKuX 3HAaHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpencTaBICHUNA O PONM (PUBUKU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHre 3TUX Lenel 00ecreyrnBaeTCsl pelieHreM CIIeIyIoMX 3a1ad B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:

e MpuOOpETEHUE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHMe yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pelIeHHs] pa3MYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkol Monenbplo, 3alad, MOAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
co3anre GU3NIECKON MOJICIN, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TMOHWMaHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHUS TEXHUYCCKUX
YCTPONCTB M TEXHOJIOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO TUTAHUPOBAHHS U TPOBEIACHHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAIuu WHGOPMAIIHH,
OTIpeENIeHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCJIIOBHH JJISI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOM JIeATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus oTBoaAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaOOpaTOPHBIX M
MPAKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOp
poBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCS.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. Hayyneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Posb 3kcriepuMenTa U TEOPUU B IPOLECCE MTO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (u3HKe.

MonenupoBanue (U3NYECKUX SIBJIEHUM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUM. |'paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcué€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBUKEHUE. [[BUKEHNE MAaTEPUATIBHON TOYKH MO0 OKPY>KHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEUHAs CKOPOCTb.
[lepuon u wactora obpareHus. LleHTpocTpeMUTEIBPHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIIOB, IIETTHBIC U PEMEHHBIC MEPE/Iayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanne IBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Tena, OPOILIEHHOIrO IMOJ YIJIoM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLICHUS MEXAY MNYTSIMHU, HNPONACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue ABMKEHUS Tena, OpOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 1t
MaTepuagbHOU TOUKU. Tpernil 3akoH HbproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsxkectd. llepBas kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoJabxkeHus1, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumment tpenus.
Cuita conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tena.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILECHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTnBHOE BMXEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPIUHU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs! SHEPT U Tea BOJIN3HU MOBEPXHOCTU
3emuu.

[ToreHuuanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTUU B KHHETUYECKYIO U OOpATHO.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHMEM MEXaHWYECKOW HHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'YTa.

Paznen 3. MogiekyasipHast pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BElIeCTBA. MOJEIN CTPOCHUs Ta30B, >XUIKOCTEH U
TBEPIBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoragpo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMXKEHUs dactul rasza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MA€aNbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPHUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra3oB.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita lltepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILLIECTBOBAHUE MEKMOJIEKYJIIIPHOTO
B3aMMO/ICHCTBUS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HICANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Onpenenenne Maccsl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HW3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanre 3aBUCMMOCTH MEXAY MapaMETPaAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmooOuHaMuKu

TepMmoanHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
DHEpPrus  OAHOATOMHOIO  HIOEANBbHOro  rasa. Buael  Teruonepenavu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3JIyYCHUE. Y IEJIbHASI TEIUIOEMKOCTDH BELIECTBA.
KosnuecTBo TEIIoTs pH TEIUIoNepeaaye.

[lonarue 00 aamabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTtuMocTh MpoIieccoB B MPUpPO/IE.

TemnoBble  MamuHbl.  [IpUHOUMNBI  OEUCTBHUS ~ TEMJIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPruM B TEMJIOBbIX MaiiuMHax. KoapuuueHT mone3Horo
nevctBus TemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JEeHCTBUS. DKOJIOTUYECKUE TMPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJA JIEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Tejla Mpu Terlonepeaaye.

OneIT 0 a1MabaTHOMY paCIIMPEHUIO BO31yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JABJICHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctauioB. JKunakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAaHOMAaTepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiICTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMKUKAa
Tema 1. Inekmpocmamuxa
DnekTpusalys Tei. DNeKTpuueckui 3apsi. [[Ba Buaa 3JIeKTpUYECKHX 3apsiioB.
[IpoBOHMKM,  AMAIAEKTPUKHM M TOJYOPOBOJHUKHU. 3aKOH  COXPAHEHHS
IIEKTPUYECKOTO 3apsija.
B3zaumopeiictBue 3apsa0B. 3akoH Kyiona. ToueuHbli 3IEKTPUYECKUI 3aps.
Onextpuyeckoe mnosie. Hanpsok€HHOCTH 3yieKTpuueckoro mnojsd. [IpuHoumn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocratudeckoro noJjs. [lorenuuan. Pa3HocTs NOTEHIIUATIOB.
[IpOBOAHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM ToJIe. JlMdieKkTpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIPHOOpPOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN aIIapar, CTPyMHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKII IEUCTBUS 3JIEKTPOMETPA.

B3anmopencTBre HAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTudecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUASI MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mok. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaIENbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkxoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHUKA TOKA.
3axkoHn Oma 11 MOJHOM (3aMKHYTO#) 2yieKTpudeckoi 1emnu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKMY. CobcTBeHHas U IIpUMECHas IIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIjiaBax  dJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS UCCOLUALUS. DIEKTPOIIU3.



DnekTpuyeckuidi ToK B ra3zax. CamMoCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOJHUKOBBIN INO/, FaIbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
rajbBaHUYECKOTO AJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJMMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAMMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTposusa.

MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
YY4ETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTUKH,
OnoN0TNY, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMH Ha OCU KOOPJIMHAT, CI0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TETJIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U ra3oB,



AIIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAass  JIUCCOLMAIus,
raJibBaHUKa.

l'eoepagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIIOIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJIy4YEHUS] COBPEMEHHBIX MAaTE€pUaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH HPUHTED, ANIEKTPOHArpEBATEIbHbBIC puOOpHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaAMHUKA

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTHI. B3anMoaeicTBHE MOCTOSHHBIX MArHUTOB. MarHutTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [[pUHIIUN Cyneprno3UIIMA MarHUTHBIX MOJICH.
Jluanu MarHuTHOM wuWHAYKIMU. KapThHa JUHUNA MAarHUTHOM HWHIYKIUM TIOJIS
MOCTOSIHHBIX MarHuUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaITPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOM YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHne DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKkTOpa MarHUTHOMU
WHIYKIUU. ODJEKTPOJBIXKYIAs CUla HWHIAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiuu Papajes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWKYIIAS CHJIA WHAYKIAH B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHudeckrue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHJIBI MHAYKIHAH OT CKOPOCTH WU3MEHECHHS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpOMAzZHUMHbLE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. Ilepuon, wacrora, amrmummryaa u ¢asza KoyieOaHUM.
[IpyXMHHBIA MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosebanuil. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATLHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHuTHIMU KoJiebanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYXI€HHbIE MEXaHUUECKHE
kosieOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEePEMEHHOr0 TOKa. AMIUIMTYJHOE U JACHCTBYIOIIee 3HAUYEHHE CHUJIbl TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IJIEKTpodHepruu. KymnbTypa
WCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DIIEKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, TMHUU AJIEKTponepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOaTenbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc mnpu MOCIENOBATENIBHOM COEAUHEHUU PE3UCTOPa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpa.

Mopens TMHUYU AIEKTPONEPEaayuH.

Yuenuueckuii sxcnepumenm, nabopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOja MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCIEA0BATEILHO COCTMHEHHBIX
KOHJIEHCAaTOpa, KaTYyIIIKU U Pe3UCTopa.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKECHUE, MpeoMIIeHUe, nojsapusanus, Audpakius,
unrepdepenius. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Painonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbl.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue ¥ pacIpOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne06mroieecs Te10 Kak UCTOYHHUK 3BYKa.

Hab6nronenue orpakeHust M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH H
4acTOTOM KOJIeOaHMH.



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIIEHUE,
noJisipu3anus, IMPpaxuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI oTpaxkeHusi cBeTa. [locTpoeHue n3o0pakeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparouiue 1 paccenBaronye JMH3bl. ToHkas auH3a. DoKycHOe paccTosHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxeHuil B COOUpAIOIIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[NIABHBIX ~MaKCUMyMOB TIpM TNAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOa.

HaOmronenue natepdepeHinu ceera.

HaOmronenue audpakiuu cBera.

HabGmronenre nucnepcuu cBera.

[TosyueHue cuekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ mOMOIIbI0 AUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzaluu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonivl

W3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.



HccnenoBanne CBONCTB M300pakKeHUH B JTIMH3aX.
HaOGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MexaHUKH. [locTyaTel criennanbHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
MPUHINAI OTHOCUTENIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPIHS
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue DuHimTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboTorddexra.

Jasnenue ceeta. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poToaddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
[ImanerapHas mogmens aroma. llocrynmater bopa. U3nydyenue u mnorionieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DSHEPTHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMA BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOTHOBOM
Ty aiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
panunoaktuBHOCTH. OmbITH Pe3epdopa mo onpeaeneHuio coctaBa paguoakTUBHOTO
m3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausHue
PaANOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIy4deHHE. 3aKOH PaIMOAKTHUBHOIO pacaja.

OHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa U NMPAKTHUYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanue TpEKOB YacTHIL (110 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPU3NKH

Otamnbl pa3BuTHs actpoHomuu. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cuctema.

Conune. ConHeuHast akTUBHOCTh. Mctounuk sHeprunm ComnHIA@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajdbHBINM KJIacc —
CBETUMOCTB». 3BE3ABI TJIABHOM IIOCIEIOBATEIHLHOCTH. 3aBHCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mineunbiii [lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3z0eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macmrabnas crpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/IeNICHUs MOJIOXKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31usi CEBEPHOro MONYIIAPHS U APKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O6o0maromnee MOBTOPEHUE

Ponb Qu3uku W acTpOHOMHM B OSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIBHOM M ATUYECKOM cpepax 1eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHU B COBPEMEHHOW HAYyYHOU KapTHHE MHpA, poJib (PU3HUUYECKON TEOPUU B
(bopMHpOBaHUY MPEICTABIECHUHN O (PU3NUECKON KApTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCyIIECTBIISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcaMM MAaTE€MAaTHKH,
OMONOTHY, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHHE, HAy4HbIM (akT, rumore3a, Qusnyueckas BeIWYHHA, 3aKOH,
TeOopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U MX MPOCKIHH HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, NPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
onpeiesIeHUe UIOMIAIU TIOCKUX GUryp u oobémMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUPOJE, KoyieOaTeIbHbIC
JBUKCHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, IEUCTBUE
paananyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
TEJ, MEXaHW3Mbl 00pa30BaHUS KPUCTANTMYECKON PEeIIETKU, CIEKTPATbHBIN aHaIU3.



l'eocpagpua: MarHuTHblE TOJKOCA 3€MIJIM, 3aJ€KM MArHUTHBIX  pY/I,
(doTochEMKA 36MHOM MOBEPXHOCTHU, IIPEJCKA3AHNUE 3EMIICTPSCEHUH.

Texnonocus: JIMHAWA 3JEKTPOIlEpead, TEHepaTop IEPEMEHHOrO0 TOKa,
ANEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, pPAnap, PaIHONPUEMHHK, TEIEBU30D,
antenHa, tenedon, CBU-meub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (6a30BbIi YPOBEHB) JOJDKHO OOCCIICUHUTHh JOCTIIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YalolUXCSd PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3ULMEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIUTATEILHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKUX TyMAaHUCTUUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX IPa)kAaHCKOTrO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMATBHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTH POCCUNCKOMN TPAKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (pU3nYecKoi HayKe;

S) Tpya0BOIro BOCIIUTAHMSI:



MHTEpPEC K Pa3IMYHbIM cdepam npodhecCuoHaNbHOU JEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJOTHUYECKONW KyJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMNbITAa JESITEIBHOCTH 3KOJOTMYECKOW HAalpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) 1eHHOCTH HAYYHOTI'0 MIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHME LIEHHOCTHM HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3UKH OCYIIECTBIIATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornueckue aAecTBu:
CaMOCTOATENFHO  (QOpMYyJIHpOBAaTH W aKTyaJIU3UpOBaTh  MpoOIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpPENENATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4ETOM aHajIu3a UMEIOIIUXCS
MaTepHaIbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHHUPOBATH M BBITIOHATE padOTY B YCIOBHUSAX PEaJbHOTO, BAPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aWMOICHCTBHS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:
BIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU W METOJAMH
(bu3nYeCKO HAYKH;



BJIa/IE€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHOU JESTENIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB pEeUICHMs 3ahad (PU3UYECKOTO COJAECP)KAaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIUYHBIX YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YUE€OHBIX IPOEKTOB B 00J1acTH (PU3HKY;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PEIICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUU (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, IPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpMauu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENBbHO OCYIUECTBISATh IOUCK, aHaju3,
CUCTEMAaTH3alUI0 U HHTEPIPETAlNI0 MHPOPMAlMU Pa3IMYHBIX BHUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh  CPEICTBa  WH(MOPMAIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUI B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3ALMOHHBIX
3a]1a4 ¢ COOII0ICHNEM TPEOOBaHU IPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAIMOHHOU
0e30IacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX AHUS B Pa3IUYHbIX (opMarax cC
yu€TOM HazHadeHUs] THPOPMAIIUHU U LIETICBOU ayJUTOPHH, BHIOUPAst ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHHBePcAIbHbIE YUeOHbIE eliCTBHUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3UKHU ¥ BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd MW  CMATYaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT'0 YJIEHA KOJJIEKTUBA;

NPUHAMATh I1€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaXX10I0 YYaCTHUKA KOMaH/Ibl B OOIIMIA
pe3ysbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHHBepcaJbHble yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh pAMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTECHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pe3yJbTaTOB U
OCHOBaHUIM;

UCIOJIb30BaTh MPHUEMBI PeIIeKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBAaTh PUCKM U CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO0 MX
CHIIKEHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
JeSITEIbHOCTH;

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJU3€ pe3yIbTaToOB
NESITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mporiecce nocTrkeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI T10
bu3uke 14 ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOyYarOIIMXCS
COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJIEKT, npeanoJararoum
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUCTh HAPABICHUS Pa3BUTHs COOCTBEHHOW IMOILIMOHAIBHOM cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEACHME, CIIOCOOHOCTh AaJalTUPOBAaThCA K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIUHY, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIKEHUIO e U
ycIliexy, ONTUMHU3M, WHHMIIMATUBHOCTb, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTpAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K konity o0yuenus B 10 kiacce mpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPa, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEePIMAIbHAS CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PelIeHnH (PU3NIECKUX 3a/1a4;

pacno3HaBaTh (pU3NYECKHUE SIBJICHUS (TIPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CBOOOJIHOE TAaJIEHUE TN, JBUXKEHUE MO OKPYXHOCTH, UHEPIMS, B3aUMOJCCTBUE
ten, nuddy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUJIKOCTEH W TBEPABIX Tell,
U3MEHEeHHEe 00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
VCapeHne, KOHJECHCALMs, IUIABJICHHUE, KPUCTAJUIM3AlUs, KUIICHUE, BJIAXHOCTb
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €r0 HArpeBaHHM B 3aKPBITOM COCYIE,
CBSI3b MEXIY NapaMeTpaMH COCTOSIHUS ra3a B M30IMpoLEeccax, dJIEKTPU3aLUs Ted,
B3aMMO/JICHCTBUE 3apsJIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTCHUHAIbHAS SHEPIusl, MEXaHU4YECKas
paboTa, MexaHMYecKassh MOIIHOCTh; TPH OIMUCAHWW NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMYHMHY C APYTUMU
BEJINYMHAMU;

ONHUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKAsI YHEPrUsl XaOTUUECKOTO JBHKEHHSI MOJIEKYJ, CPEIHEKBAAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBAaTh U3YUYEHHBIC JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NPy OMUCAHWM TPABUWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAYCHMs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO (U3UYECKYIO BEJTMYHHY C IPYTUMH BEIHUYNHAMH,

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YsS (PU3NUECKHE
3aKOHBI ¥ MPUHIUNBL: 3aKOH BceMUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUSI MEXAHWYECKOM DHHEPruu, 3aKOH COXPAHEHUS WMITYJIbCa,
MNPUHINN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKY0 TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEJHEN KMHETUYECKON 3HEPruH TEIIOBOTO JBUKEHUS MOJIEKYII C
aOCOJIFOTHOM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pasiumyaTh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BhIPAKEHUE W YCIOBUsS (TpaHMIIb,
001acTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBITMIOJHATh AKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOIIECCOB C HCIOJB30BAHUEM TPAMBIX W KOCBEHHBIX H3MEPEHUU, MPU HTOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BEITUYNH, MIPU
TOM BBIOHMpaTh ONTHMAIBHBIN CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKH MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
UCTIONb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCcHpOBaTh Pe3yabTAThI MOIYUYEHHON 3aBUCUIMOCTH (PU3NYECKUX BETTUYHH B BUJIC
TabnuIl U rpauKOB, ACJIaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIEIOBAHMS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpHU IPOBEACHUHM HCCIIEJOBAaHUN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000Opy10BaHUS;

pemarh pacuéTHbIE 3aJa4¥ C SBHO 3aJlaHHOW (DU3MYECKONM MOJICTBIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUYECKUE BEIMYHUHBI U (POPMYIIbI,
HEOOXOMMbIE NIl e€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LENOYKY pPacCyXJICHHUH C OMOpOM Ha M3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU HU
dbuznyeckue sBICHUS,

UCTIONb30BAaTh MTPH PEIICHUH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIC
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMN U TPEICTABICHUS
y4eOHOH ¥ HAyYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOW W3 Pa3InYHBIX
WMCTOYHUKOB, KPUTHUYECKH aHATM3UPOBATH MOTydyaeMyto HH(popMaIuio;

MPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAyKH, 00BSICHEHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY KaIOILEeH cpejie;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYNIbI, PaAlMOHAIBHO paCHpeieisiTh OO0S3aHHOCTU U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOJIEMBI.

K xoniry o6yuenus B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3HYECKOI KapTUHBI MUDA;

YUUTBHIBaTh TPaHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN JIEKTPUUECKUI 3apsij, Jy4 CBETa, TOYECUHbI NCTOYHMK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa IMpU peuIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (PU3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHCTBHME MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOAHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3AlMsA  CBETa, JHUCIEPCUS  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBETOBOE NaBICHUE, BOSHUKHOBEHUE
JMHEWYATOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
Pa0aKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  IMPOBOAMMOCTb  pA3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJIb3Ysl (PU3NYECKHE BETUUYHMHBL:
DIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUYECKOE HAINPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, PA3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIKYILAsA cuia, paboTa TOKa,
WHAYKUUST MarHATHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KAaTyIIK{, HEPIrUs 3JEKTPUYECKOrO0 M MAarHUTHOIO IOJIEW, MEPHOJ MW 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CWjla TOKa B MpOIEcce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (PUIUUECKUIA
CMBICJ HCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUHUHY C IPYTUMH BETUUUHAMY;

ONMUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIIONb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUO MOTypacnaaa, SHEPTUs CBSI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIME JIAHHYI0 (PU3MYECKYI0 BEJIMYUHY C JIPYTMMHU BeJTUYHMHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL

aHAM3UPOBATh (PU3HUYECKHE TMPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUCCKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHsI MMITYJbCA, 3aKOH COXPAHCHHS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOI'O YHCIa, MOCTynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITH HAMIPaBJICHUE BEKTOPA WHIYKIIMM MATHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh U OIHUCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUUA W
MPOIIECCOB C UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHUU: TPH ITOM
dbopmyIHpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0OBaHUS, POBOJIUTH OMBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PU3HUCCKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPCHUI: TP 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (MKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

cOOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTO DJKCICPUMEHTa, Y4eOHO-HCCIICNOBATCILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJNIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoAuMbIe IJis €€ pelleHUs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKON BEIIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHII C OMOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nUecKkue SBICHUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YI€OHBIX 3a/1a4 COBpEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMA U MPEIICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJISpHON WHGOPMALMK, TOJIYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMyI0 HH(OPMAIIHIO;

OOBSCHATh TIPUHITUIIBI JCHCTBUS MAaIIUH, MPUOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
obOecrieueHns O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTaTh B TpyNIl€ C BBIINOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpelnesnsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne ni/m P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa [JOK
' AR HEYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Tf41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHOBBI TEPMOTHAMHICH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE IEPEXOBI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7£41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnunoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
5 MexaHn4yecKkue U dJIEKTPOMArHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

https://m.edsoo.ru/7f41c97¢

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK
. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKU 7

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O06o0matroiee MOBTOPEHUE 2
Hroro no pazneny 2
PesepBHOE Bpems 3

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

1 ®dusuka — Hayka o npupoze. Haydunsie MeTOAbI MO3HAHUS OKPYKAOLIETO0 MUPa 1

) Poinb 1 MecTO Gpu3nKK B OPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B |
IIPAKTHYECKON JEATEIbHOCTH JIIOIEH

3 Mexanunueckoe aBuxeHue. OTHOCUTENIBHOCTh MEXaHUYECKOT0 ABMkeHus. [lepemenienue, |
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPAMOJIMHEWNHOE JBUKEHUE 1

5 PaBHOyCKOpEHHOE NPSIMOIMHEUHOE ABUKEHUE 1

6 CBoboaHoe najzieHne. Y cCKopeHrue CBOOOIHOTO MaIeHuUs 1

7 KpuBonuHueliHoe aBuxkenue. J[BHKeHNE MaTEPUAIIBHON TOYKH 110 OKPYKHOCTH 1

2 [Ipunaiun otHocuTensHOCTH [anunes. MHepuuansHble cuctemsl otcuera. [1epBblii 3aK0H 1
Herorona

9 Macca Tena. Cuna. [Ipunnun cynepmno3uiiuu cui. Bropoit 3akon HeioToHa a1 MatepuanbHOM |
TOYKHU

10 Tpernii 3akoH HbIOTOHA [UIs1 MAaTEpHUAIIBHBIX TOYEK 1

11 3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTh 1

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

13 Cuna tpenus. Koapduuuent tpenns. Cuiia CONpoTHBICHUS MTPH JBIXKEHUH TEJa B )KUIKOCTH |
WM Ta3e

14 [ToctynarenbHoe U BpalareabHOE ABMKEHUE aOCOIIOTHO TBEPAOro Tesia. MoMeHT cuiibl. [1neuo 1
CWJIBL. Y CIIOBHS paBHOBECHS TBEPAOTO Tela

s NMnynbc MmaTepraabHONW TOUKH, CUCTEMBI MaTepUaNIbHBIX ToueK. VIMITysibe cuitbl. 3akoH |

COXPAHCHUS UMITYJIbCA. PeakTuBHOE ABHKEHHE




Pa6ota u mourHoCcTh cuibl. Kunetnueckas sHeprust MmarepuaibHoi Touku. Teopema 00

16 W3MEHEHUN KNHETUYECKOW SHEPruu

17 ITorennmaneHas sHeprus. IloTeHuManbHas s3HEprus ynpyro 1epopMUpOBaHHON MPYKUHBI.
ITorennuanpHast sHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH

13 [TorennuanbHble U HEMOTEHIUATBHBIE CHIIBL. CBS3b pabOTHl HEMTOTEHIIMATBHBIX CHJI C
U3MEHEHUEM MEXAHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKON S3HEPIUH

19 JIaGoparopHas pabota «lcciaenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM MEXaHUYECKO
SHEPruM Tejla Ha IPUMEPE PACTAKEHHUS PE3UHOBOT'O JKI'yTa»

20 KonrtponbHas padora no teme «Kunematuka. JluHamuka. 3aKOHbI COXPaHEHHS B MEXaHUKE»

o1 OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopun. BpoyHOBCKOE BUKEHHE.
Huddy3us

2 XapakTep ABMKCHUSI U B3aMMOJEICTBHS YacTHL] BelleCcTBa. Mozenu CTpOeHus ra3os,
XKHUJKOCTEH U TBEPABIX TEI

23 Macca monexyn. KonnuectBo Bemectsa. [locrosiHnas ABoraapo

24 Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus

25 Wneanebhsiii raz B MKT. OcnoBroe ypaBuenne MKT

26 AOGcomtoTHas TemepaTypa Kak Mepa cpeiHel KNHETUYECKOW YHEPTHH JIBUKEHHS MOJIEKYJI.
VYpaBHenne MeHneneena-Kianelipona

27 3axon JlanpToHa. ['a30BbIe 3aKOHBI

)3 JlaGoparopHas padota «lccnenoBanue 3aBUCUMOCTH MEXKIy TapaMeTpaMH COCTOSIHUS
Pa3peKEHHOTO Ta3a»

29 W3onporiecchl B H1€IbHOM T'a3e U UX rpadruecKoe MpecTaBiIeHne

30 BHyTpeHHss sHEprusi TepMOAMHAMUYECKOM cUCTEMBI U criocoObl e€ n3meHeHus. Komuuectso
TEIUIOTHI U paboTa. BHyTpeHH:s HEprusl 0AHOATOMHOT'O MJI€aIbHOTO Ta3a

31 Bunsl Tenonepenaun

B VY nenpHas TemI0EMKOCTb BelecTBa. KoianuecTBo TemoThl npu Temsonepeaaye. AauadaTHbIi

poI1Iecc




33 [TepBrlii 3aKOH TEPMOAMHAMUKHU U €r0 TPUMEHEHHUE K U30IPOIEcCaM 1
34 HeoOpaTtumocTs mporieccoB B pupoie. BTopoii 3akoH TepMOIuHAMUKA 1
35 [Tpunmun nevicteus u KI1/I TermoBoi ManHbl 1
36 Huxn Kapno u ero KITJ1 1
37 DKOJOTHYECKHE MPOOIEMBI TETUIOIHEPTCTUKH 1
38 O6o0maromuii ypok «MosekynsapHas puzruka. OCHOBBI TEPMOIUHAMHUKHN) 1
39 Konrponsnas padora o teme «MonekymsipHast pusnuka. OCHOBBI TEPMOJUHAMUKI 1
40 [TapoobpazoBanue u koHaeHcanus. Vcnapenue u KuneHue 1
41 AOGcouoTHAs ¥ OTHOCHTENbHAS BIAXHOCTH BO3yxa. HacklmeHHsIi ap 1
4 Tsépnoe Teno. Kpucramnnueckue u amopdHsbie Tesna. AHU30TPOINHS CBOWCTB KPUCTAIIJIOB. |
Kunkue kpucrtamisl. CoBpeMEHHbIE MaTEpUATIbI
43 [InaBnenue u kpucraumsanus. Y aesbHas TermioTa miasienus. Cyomumanus 1
44 VYpaBHeHHE TEII0BOro O6amaHca 1
45 DnekTpu3aIys Tel. DIeKTpUIecKui 3aps. J[Ba Buaa dIeKTPUUECKUX 3apsI0B 1
46 [IpoBOAHMKY, TUANEKTPUKH U TIOJYTIPOBOJHUKN. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3apsiia 1
47 Bsaumopericteue 3apsoB. 3akoH Kynona. TouedHsli 2JIEKTPUUECKH 3apsT 1
43 Hanpsioxk€HHOCTb 21ekTpuyeckoro nosis. [IpuHun cyneprno3uuumy 3JeKTpHUecKUX MoJeH. |
JInany HanpsHKEHHOCTH
49 Pabota cun anekrpoctaruyeckoro noist. [Torennuan. PasHocTh moTeHIManos 1
50 [IpoBOTHMKYM M AMDIIEKTPUKH B MJIEKTPOCTATUYECKOM TTouie. [uanexTpudeckas IpOHUIIAEMOCTh 1
51 OnekrpoémkocTh. KonaeHncarop 1
52 DIIEKTPOEMKOCTH TIJIOCKOT0 KOHAEHCATOPa. DHEPTHUsl 3apSKEHHOTO KOHIEHCATOpa 1
53 JlaGopatopHnas padota "M3MepeHue 31eKTpoEMKOCTH KOHAeHcaTopa" 1
54 [TpuHIMn nefcTBUS U MIPUMEHEHNE KOHIEHCAaTOPOB, KOMMPOBAILHOI'O anmapara, CTpyHHOTo 1

IIPpUHTCPA. SJICKTpOCTaTI/ILICCKaSI 3aluTa. 3azeMiicHHE 3JICKTpOHpH60pOB




DJIEKTPUUYECKUH TOK, YCIOBUs ero cyiecTBoBaHus. [loctosunbiil Tok. Crita Toka. Hanpsbxkenue.

55 1
Conpotusnenue. 3akoH Oma 17151 yyacTka Lenu

56 [TocnengoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COeIMHEeHNEe TPOBOAHUKOB. JlabopaTopHas |
pabota «/3yyeHne CMEIIaHHOTO COETUHEHHS PE3UCTOPOBY

57 Pabota u MolHOCTh AMeKTprudecKoro Toka. 3akoH Jxoymnsa-Jlenna 1

53 3akon OMa Jy1sl TOJTHOM (3aMKHYTOM ) JIeKTprudecKoi 1ienu. KopoTkoe 3amMbIkaHue. 1
JlabGopaTtopHas padorta «M3mepenne DJIC uCTOUHHUKA TOKA M €T0 BHYTPEHHETO COMPOTUBIICHUS

59 DNeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIICHUSI METAJJIOB OT |
TeMreparypbl. CBEpXIpOBOIMMOCTh

60 DnexTpuueckui Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB 1

61 [TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHask MPOBOAUMOCTh. CBOMCTBA p—n-Tepexoa. |
[TonynpoBOIHUKOBBIE TPUOOPHI

& DNEeKTPUUECKUN TOK B pacTBOPAX M paciiiaBax 3JEKTPOIUTOB. DIEKTPOIUTHYECKAS |
JUCCOITHAITUS. DIEKTPOIJIU3

63 DnexTpuuecKkuii TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psa. MonHus. |
[Tnazma

64 DnexTpuueckre mpruOophl U YCTPOMCTBA U UX MpakTUdYeckoe mpuMeHeHue. [IpaBuna TeXHuku |
0e30macHOCTH

65 O6o0mmaromuii ypok «JIeKTpOANHAMUKAY 1

66 KonTponbHas pabota mo Teme «3nekTpocTatuka. [locTosIHHBIN 2NeKTpruueckuii ToK. Toku B |
Pa3IMYHBIX Cpeaax»

67 Peseprubiil ypok. KonTponsHas pabora mo teme "DinekTpoauHaMuka" 1

68 PezepHblil ypok. O606maromnuii ypok rno remam 10 kiacca 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoaudecTBO 4acoB

Nenm/m  Tema ypoka
Bcero

| [TocTossHHBIE MArHUTHI U UX B3aUMOAEHCTBUE. MarHuTHOE 1oJjie. BEKTOp MarHuTHOW MHAYKIUH. |
JIuHUM MarHUTHOW MHIYKIUU

) MaruuTtHoe nose npoBoAHUKa ¢ TokoM. OnbIT Opcreaa. BzaumoaeiicTBiue npoBoJHUKOB € |
TOKOM

3 JIaGoparopHas pabota «/3yuyeHre MarHuTHOI'O MOJIsL KaTYLIKU C TOKOM» 1

4 JlelicTBME MarHUTHOTO TOJISl HA TIPOBOJHKK ¢ TokoM. Cuia Amriepa. JlaboparopHas pabora |
«HccnenoBanue 1elcTBUS TOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM»

5 JlelicTBUE MarHUTHOTO MOJIS HA ABMXKYLIYIOCA 3apsDkeHHYHo yactuly. Cuina Jlopenna. Pabota |
cunbl JIopeHna

6 OnexTpoMarauTHas uHAyKLIUA. [Totok BekTopa MarautHoN nHAykunu. JJ1C naaykunu. 3aKoH |
JIEKTpOMarHuTHOW nHAykuu Mapanes

7 JlabopaTtopHas pabota «lccienoBanue siBICHUS JJIEKTPOMArHUTHON UHIYKITUN 1

2 WNupyktuBHOCTS. SIBNenue camonnaykuuu. 3/1C caMOMHIYKIIMU. DHEPIHsl MAarHUTHOTO ITOJIS |
KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE T10JIe

9 TexHnuyeckue ycTpoicTBa U UX MPUMEHEHHUE: OCTOSIHHBIE MarHUThI, YJIEKTPOMArHUTHI, |
AJIEKTPOABUIaTENb, YCKOPUTENIN HIEMEHTAPHbBIX YaCTHILL, NHAYKIIMOHHAS TI€Yb

10 O6o0maromuii ypok «MarautHoe moje. IIeKTPOMarHuTHAsT HHTYKITHS 1

11 KonrtponbHas pabora no reme «MarHuTHoe 1ose. DIeKTPOMAarHUTHAsT HHIYKIUS 1

12 CBoOoanbie MexaHWUYecKHe Kosiebanus. ["apMonnyeckue konebanus. Y paBHEHNE 1
rapMoHHuYeckux kosebanuil. [IpeBpaienue snepruu

13 JlaGopatopnas pabora «VccnenoBaHue 3aBUCUMOCTH NTEPHOA MAIBIX KoJieOaHUil rpy3a Ha 1

HUTHU OT JJIMHBI HUTH U MACCBI I'py3a»




Konebatenbublit KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHbIE KOJeOaHus B UACaTbHOM

14 KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXKITY MEXaHUYECKUMHU U 3JI€KTPOMArHUTHBIMU 1
KoJ1e0aHusIMU

15 ®opmymna ToMmcoHa. 3aKOH COXpaHEHHS SHEPTUHU B UACAUTBHOM KOJICOATEIIBHOM KOHTYPE 1

16 [IpencraBnenue o 3aTyxaromux KojaeOaHusX. BeiHyk/IeHHbIC MEXaHHMUECKUE KOIeOaH . 1
Pe3onanc. BeinyXI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaAHHS

17 [Tepemennsbiii Tok. CHHYCOUJAIBHBIN ITEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. |
AMIUTMTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSKEHUSI

18 Tpanchopmarop. [IponsBoacTBo, nepenada u NoTpedIeHUE FIEKTPUUECKOIN SHEPTUN 1

19 VY CTpoHCTBO U MPAKTHUECKOE IPUMEHEHHUE JIEKTPUUECKOT0 3BOHKA, TE€HEPATOpa IEPEMEHHOTO |
TOKa, JIMTHUM 3JIEKTporepeaad

20 DKOJIOTHYECKUE PUCKHU IIPU MPOU3BOJICTBE 3NEKTpo3HEepruu. KynbTypa ucrnoab30BaHus |
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU

o1 MexaHnuecKkue BOJIHBI, ycloBus pacnpocTpanenus. [lepuoa. CkopocTh pacipocTpaHEHUs U |
JUIMHA BOJIHBL. [lonepeunsle U MpOJ0IbHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. Beicota ToHa. TemOp 3Byka 1

23 DNEeKTPOMAarHuTHBIE BOJHBI, UX CBOMCTBA U CKOpOCTh. I1Ikana 31eKTpOMarHUTHBIX BOJIH 1

24 [TpuHIMIIBI pagnOCBA3M U TeneBuaeHUsA. PazsuTue cpeacTB cBsa3u. Pannonokanms 1

25 KonrtponbHas padorta «Konebanus 1 BOJTHbD) 1

2% [IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA B OJHOPOAHON cpene. ToueuHbIl HCTOYHMK CBETA. |
JIyu cBera

27 OTtpaxxeHue cBera. 3aKOHbI OTpakeHUs cBeta. [locTpoeHne n300pakeHuil B IJIOCKOM 3epKajie 1

)3 [Ipenomnenue ceera. [lonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil moiaHoro 1
BHYTPEHHETO OTPAKEHHUS

29 JlabopaTtopHas pabota «3mMepeHne mokazaTens IpeTOMICHHS CTEKIIa» 1

30 JIunssl. [Toctpoenue n3obpaxenuii B muH3e. @opMylia TOHKOM JHH3BI. Y BEIHMUCHHUE JTMH3bI 1

31 JlabopaTtopHas pabota «lccnenoBanue CBOMCTB M300paKEHUIA B JIMH3aX) 1




Hucnepcus ceera. CinoxxHbIl cocTaB O6enoro ceera. L[Ber. JlabopaTopnas padora «HabnroneHnue

32 JUCIIEPCUU CBETA»

33 HNutepdepennus ceera. Judpakuus crera. JudpakinuonHas pemeérka

34 ITonepedHocTs cBETOBBIX BOJH. [losgpu3anus ceera

35 OnTrueckue MpuOOPHI U YCTPOICTBA U YCIOBUS MX O€30MaCHOr0 NPUMEHEHUS

36 I'paHu1IBI IPUMEHUMOCTH KIIACCUYECKOM MexaHuKHU. [locTynaTel cienuanbHON TEOPUU
OTHOCHUTEJIbHOCTH

37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITTMHBI

18 DHeprus U UMIYJIbC PEISTUBUCTCKON yacTHllbl. CBA3b MacChl C SHEPTUEH U UMITYJIbCOM.
DHeprus MoKos

39 Kontponbnas padota «Ontuka. OCHOBBI ClIEIMATIBHON TEOPUU OTHOCUTEIIEHOCTH

40 ®oronsl. opmyna [1nanka. JHeprus u UMMIynbC GoToOHA

41 OtkpsiTie u uccienoBanue porodddexra. OnpiTer A. I'. CTomeroBa

4 3akoHsbl potorddexTa. YpaBHeHue DifHiTeitHa 111 porodrddekra. «KpacHas rpanunar
¢dorosddexra

43 Jasnenne cBera. OnwiTe [1. H. JIeGeneBa. Xumudeckoe nelicTBHE CBETa

m TexHuueckue ycTpoicTBa U MPAaKTUYECKOe MPUMEHEHHe: (POToIeMeHT, (OTOIaTUHK,
COJIHEYHas Oatapes, CBETOAHOA

45 Pemenue 3ana4 no Teme «371€MEHTHI KBAaHTOBOW OMTHKMN

46 Mopens aroma Tomcona. OnbiTel Pezepdopa o paccesuuto o-vactuil. [InmanerapHas mouens
aToMa

47 IToctynatel bopa

43 W3nyuenue u normnouieHue GoTOHOB MPH MEPEXOie aToMa ¢ OJTHOTO YPOBHS 3HEPTUU Ha IPYTOH.
Bunsl ciextpos

49 BonnoBesle cBolicTBa yactull. Bonnsl 1e bpoiinsa. KopnyckyaspHO-BOIHOBOW Jyanu3M.

CHoHTa”HHOE U BBIHY)XXJICHHOC N3JTYUCHUC




OtkpsiTue paguoaktTuBHOCTH. OnbIThl Pesepdopaa mo onpeneneHuio coctaBa paguoakTUBHOTO

50
W3ITYy4CHUS

51 CgoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BiusHue pagnoakTHBHOCTH Ha )KMBBIE OPTaHU3MBbI

57 DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie peakuuu. SAnepHsiii peakrop. IIpoGiemsr,
MEePCIEKTUBBI, IKOJOTUYECKUE ACTIEKTHI AJIEPHOMN SHEPreTUKU

53 OTkpbITHE IPOTOHA M HEWTpoHA. M30TOMBI. Ab(ha-pacnan. DIEKTPOHHBINH U TO3UTPOHHBIN
Oeta-pacnaj. ['aMma-u3mydeHue
DOneMeHTapHbIe YacTUlbl. OTKPBITHE MO3UTPOHA. METO 1l HAOIIOICHUS U PETUCTPALIUN

54 anemeHTapHbIX yactull. Kpyribii cton «®yHaaMeHTanpHble B3auMoAeicTBHs. EquHCTBO
(bU3UYECKOI KapTUHBI MUPaY

55 Bun 3Bé3aH0T0 HeOa. Co3Be3ausl, spKue 3BE3/bI, INIAHETHI, UX BUAUMOE ABMKeHHE. COHeUHAs
cHcTeMa

56 Connie. ConHeyHasi akTUBHOCTh. MicTrounuk sHeprun CosHIa U 3BE311
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM MMOCIIEI0BATEILHOCTH. BHYyTpeHHEe

57 cTpoeHue 3B€311. COBpeMEHHbIE TPEICTABICHUS O TPOUCXO0KICHUH U 3BOTtonUU CoJlHIA U
3BE3]

53 Mneunsiii [1yte — Hama [Nanaktuka. [Tonoxenue u npmxenue Connia B ['anakTuke.
lNamakTukn. YEpHbIE ABIPHI B s/1pax rajJakTHK

59 Bcenennas. Pasz6eranue ranaktuk. Teopust bonbioro B3peiBa. PenukroBoe nznyueHue.
MeraranakTuka

60 Hepemennsie mpo6iieMbl aCTpOHOMUHT

61 Kontponbras paboTa «271€MEHTHI aCTPOHOMHUH U aCTPODU3UKH

2 O6o6matomuii ypok. Poib Gpu3uku u acTpOHOMUHU B IKOHOMUYECKOM, TEXHOIOTHUECKOMH,
COLIMATILHOW U ITHUYECKOH cepax NesTEeNbHOCTH YeloBeKa

63 O6o06matonuii ypok. Poib 1 MecTo GpuU3MKM U aCTPOHOMHUH B COBPEMEHHON HAyYHOU KapTHHE
MHpa

64 O6o6maromuit ypok. Poib ¢usndeckoii Teopuu B GOpMUPOBAHUN TPEICTABICHUN O

¢buznveckoil kKapTuHEe MUpa




O6o0maromuii ypok. Mecto ¢hu3ndecKoi KapTHHBI MHApa B 00IIEM Py COBPEMEHHBIX

65 1
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUHN O PUPOJIE
66 Pe3epBHbIil ypok. MarHuTHOE 10JI€. DIEKTPOMAarHuTHAsT UHIYKIIHS 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenbCcTBO
«IIpocsemenue»

» ®usuka, 11 kmace/ Maxumes I'.J1., Byxosues b.b., Hapyrun B.M. non
penakiueii [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

A.E. Mapon "®uszuka 10 knacc" JIuraktnueckre MmaTepuaibl.

A.E. Mapon "®usunka 10 kmacc" OnopHble KOHCIIEKTHI, pA3HOYPOBHEBBIE
3aJIaHus

A.E. Mapon "®u3uka 11 kmacc" OnopHble KOHCIEKTHI, pAa3HOYPOBHEBBIE
3aJIaHus

A.E. Mapon "®u3uka 10 knacc" Jlugaktnueckre MaTepralibl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Sxmacc
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