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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHSI OCHOBHON 00pa3oBaTeNbHONM Mporpammel, npeacTtaBieHHbIXx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHLIETIIIUMA TIpernojiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommuxcs 10—11 kiaccoB npu 00yueHuun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeboBanusiM GI'OC COO k muaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3alMi MEXIPEIMETHbIX CBs3el (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeMeTaMu. B Hell onpenenstoTcsi OCHOBHbIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO OOIIEero 00pa30BaHus, IJIaHUPYEMbIe
pe3ynbTaTbl  OCBOEHUSI Kypca (HU3UKHU: JIMYHOCTHBIE, METalpEIMETHbBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI O IojlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. [IIKoapHbIN Kypc GU3HKH — CHCTEMOOOpa3yIoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE W AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  OMpeeNisaeT XapakTep ¢ pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIOTU B c(pepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
MOJIYYEHHUs] HOBBIX MAaTEpPHAJIOB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJIa/ B (GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MIO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeHET0 00111ero 00pa3oBaHusI TIOJI0KEH
pAI UeH, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOESHHUS.
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Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKA
o0benUHEH BOKpYr ¢u3nyeckux Teopuil. BenmymuM B Kypce sBIsieTCs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHAIa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
(Gu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kype Gusuku npejnonaracT 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMYECKHX NPWIOKEHUN H3yYECHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM pallMOHAIBHOTO IPUPOJOTIONIb30BAHMS U SKOJIOTHUECKOI 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posiid PyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSIX O IPUPOJIE, TPAaHULAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
J1i1st 6a30BOT0 YPOBHA Kypca (PU3MKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bbljenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOrO mpouecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEHOBaHUS 3aBUCUMOCTEH (PU3MUYECKUX BEIUYUH U
MIOCTAaHOBKY OIBITOB 110 MIPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKUE yAENSIETCS PEIIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
¢uznyeckoil MOAeNbl0, MO3BOJIAIOIIME TPUMEHATh HW3YYECHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3a/laHUsl Ha
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OOBSICHEHHE NTPOTEKAaHUS (PU3NYECKUX SBJICHHM U TMPOLIECCOB B OKPYXKArOIIeH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJETH Jii CHUTyallld MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBHUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTpaMMeE I10
du3MKe YICHUYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIIMIOHHOE 000pyI0BaHHE.

JleMoHCcTpaluOHHOE  000OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHH W  TPOIECCOB, OMIUPHUECKHX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
MU3MEPUTENHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SBJISIFOTCS:

e (opmMupoBaHue HHTEpeca W CTpEeMJICHUS OOYYAIOMIMXCA K HAyYHOMY
W3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yabTaTa H3yueHHUs: OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

o (dopMmupoBaHHE YMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

nporuecce U3y4eHus Kypca GU3NKH Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e TMpuoOpeTeHNEe CUCTEMBI 3HAaHUH 00 O0ITNX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYISIpHYIO (HU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;
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e (dopMupoBaHHE YMEHHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS HAa OKPYKAIOUTYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEFHOTO TUIAHUPOBAHMS U TPOBEACHUS
¢u3MYECKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEpHpeTanuu uHpopmammu,
OIIpE/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcs 67 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11
kiacce — 33 ygac (1 yac B Hefeno).

[Ipennaraemelii B mporpamMme no (U3MKE MEpeueHb JIabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUSA

®dusnka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPY’KAOILETO
Mupa. Ponb skcriepuMeHTa u TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponbe u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HAa OCH CUCTEMBI KOOPAUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeHus
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpusonuHeiHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanue IBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YrjoM K TOPU3OHTY H
TOPU30HTAIBHO.
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N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU JKUIKOCTH.

W3yuenune nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
pPaBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.
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HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MarepuaabHOM TOYKHM (Te€na), CHUCTEMbl MaTE€PHAIBbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nedopMUpOBaHHOM NpyxkuHBL. [loTeHManbHas s3HEprust Tena BOJIU3U TOBEPXHOCTH
3emu.

[loTeHnmanbHble U HENOTEHUHMANbHblE  Cuibl.  CBa3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C ©3MEHEHUEM MEXaHUYECKOW DHEPTUH CUCTEMBI TEN. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHUEM MEXAHWYECKOW DHEPruu
TE€JIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.
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Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACabHOTO raza. AOCONIOTHas TemIeparypa Kak mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMXKEHHMS dacTul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBbITHI, JOKa3bIBAIOIINE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSI.

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

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUA HWJCANbHOIO rasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Omnpenenenue Maccel BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprus TEPMOJMHAMHYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
HEPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEMJIOEMKOCTh BEIIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh IPOIIecCOB B MPUPO/IC.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.
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TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku W3 OyTBUIKM TIOJ JEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Tejla Npu Terionepeaaye.

OnbIT N0 a1abaTHOMY paCUIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvle nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdHbie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTHM3aIs. Y IeJbHasl TeroTa miasieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTAUTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. J[Ba BUa 3JEKTPUUIECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJAEKTPUKHM M TOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsok€HHOCTH  3iieKTpuueckoro mois. IIpuHoun
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CYNEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGota cun anekrpocratudeckoro noJjs. [lorenuuan. Pa3HocTs NOTEHIIUATIOB.
[IpOBOAHUKN W [UAIEKTPUKHA B DJIEKTPOCTaTHUUECKOM Toiie. JlusnexkTpuueckas
IPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmoielicTBUE HaIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAJH
IUIACTHH, PACCTOSIHUS MEXAY HUMU U JUAJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHcaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJENbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akon Oma 171 OTHOM (3aMKHYTOM) AyieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONeKTpoHHAasT  NPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTD
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOTHUKH. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEeKTpUYeCKUuidi TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.
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OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHuueckue yCTpPOHCTBA M TPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOTYITPOBOAHUKOBBIN U0/, TAThBAHUKA.

Jlemoncmpayuu

N3mepenre cuiibl TOKAa U HAMPSKEHUS.

3aBUCUMOCTh COIPOTUBJICHUS] LUUIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMoe wW3MepeHHE >IEKTPOJBIXKYIIEH CcHibl. KOpOTKOE 3aMbIKaHHE
raJlbBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHnue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOBUKYINEH CHUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBSI3H

N3yuenue kypca ¢uznku 0a30Boro ypoBHa B 10 Kjacce OCyIIECTBISETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3ed C KypcaMM MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumnores3a, (usznyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboa, runepOosa, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIMJI000MEH JKMBBIX OPTaHU3MOB (BUIBI TEILIONIEPE/IayH, TEIJIOBOEC PABHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJI, dKUIKOCTEN U Ta30B,
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DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: NMpeoOpa3OBaHUE JIBHKEHUH C HCIHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWITHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBOW XOJOIMUIbHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaJoB, B TOM YHCIEC HAHOMATEpUAIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC puOOpHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [[pHHIMI Cynepno3nny MarHUTHBIX MOJIEH.
JIluanu MarHuTHOM uWHAYKIMU. KapThHa JUHUNA MAarHUTHONW WHIYKIIMU IOJIA
ITOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJIEKTPOJBHXKYILAsl Cujla WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMW
nHaykunu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJIGHME CaMOMHIYKLIMH. OJIEKTPOJABWXKYILAs Ccuja
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.
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Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIUH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
Mar"HuTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue sBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbIE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepumon, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCKul MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHMYECKUMHU U
AJEKTPOMAarHUTHBEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPIr'UM B UJI€aTLHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBiienue o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii TOK. CHHYCOMIAIBbHBIM TIEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaNpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DJKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
VCIIOJIB30BaHUs JJIEKTPOIHEPTUU B ITIOBCEAHEBHOM KU3HMU.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu
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HccnenoBanne mapaMeTpoB KojeOaTenbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHWU PE3UCTOpPA, KaTyLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPONEPEaayuH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCIE0BATEIBHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYyIIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss | JUiMHA BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJIHBI.
HNuTtepdepenus u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPpaXKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY Karole cpeibl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUYHBIX U MPOIOIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.
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HaOnronenue cBsi3W IPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIO0H W
YacTOTOM KOJEOAHUIA.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anys, Iuppaxnus, UHTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyu ceera. ToueyHblli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus cBeta. ClioxHbI cocTaB Oenoro ceera. LBer.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxeHuil B COOUparOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BEIMUYCHUE, JABAEMOE JIUH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakumonHas pemérka. YcioBue HaOIIOACHUS
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaximm ceera.

HabGmronenne nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue ciekTpa ¢ mOMOIIbI0 JUPPAKIUOHHON PEIIETKY.

HabGntonenue nonsipusaluu cBeTa.
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Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHuLIbI HPUMEHUMOCTH KJIACCUUYECKON MeXaHUKU. [IocTynaTel crieruanbHOM
TEOPUH OTHOCHUTEIHLHOCTH: WHBAPUAHTHOCTh MOMAYJISI CKOPOCTH CBETa B BaKyyME,
MPUHIIUAN OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTUHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C JHEPrUEN U UMITYJIbCOM PEISATHUBUCTCKOW YaCTULIBI. DHEPIHUs
MTOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBHenue DiHmTeitHa 11 hoTodPdekra. «KpacHas rpaHunar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTod(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPO/A.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHO-BOIHOBOM
JTyaJu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.
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TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
Habnronenue JIMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
HaOmronenue mmHe4aToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa o onpeneneHuto cocraBa paJioakKTUBHOTO
u3nyyenusi.  CpoiictBa  anbda-, Oera-, ramma-usnydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIydeHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuinbl. Jlegekt macchl siapa.
Snepnsbie peakunu. [lenenue u cuHTeE3 AIEP.
Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKNE ACTIEKTHI AIEPHOU SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUuecKoil KapTUHBI MUPA.
TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOLINUX YaCTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul
HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBOKEHHUE.

ComHeuHnas cucTema.
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Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBINM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHUE
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunbiii [Iyte — nHama I'amaktuka. [lonoxenune m aBwxkeHue CoyHIA B
Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBasapbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3TydeHUE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COILIMAJIBHOM M ATUYECKOU cpepax 1eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOU KapTHHE MHpPA, poJib GU3HUECKOM TEOPUU B
dbopMHpoBaHUY MPECTABICHUHN 0 (HU3UIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoBHsS B 11 kimacce oCyiecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMM MAaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (PaKkT, TUmoTe3a, (Quanyeckas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIMU HA OCHU KOOPJWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX PUTYp U 00BhEMa Tell.
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buonoeus: snexTpuueckue SBICHUS B JKHUBOW MPUPOJE, KoOJIeOATEIHHBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUSA B )KMBOW MPUPOJIEC, TEUCTBUE
paaunanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTMYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eoepagusa: MarHUTHBIC TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TEHEpaTop IEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIUOHHAs II€Yb, pajap, PaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJTHEeuYHas Oatapesi.



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTH JOCTIKCHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalolUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA W OIBITA JEITEIBHOCTH B MPOLIECCE PEeajv3alli OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKITAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTraHu3alIiy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUNUCKOMN TPAKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LICHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIATAHUSI:
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UHTEpEC K Pa3lu4HbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
($bu3MKYN Ha POTSKEHUH BCEU KHU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHUCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTHM HAy4YHOU JEATECIBHOCTH, TOTOBHOCTH B IIPOLIECCE
U3y4eHUs (PU3UKHN OCYIIECTBIISATh MIPOEKTHYIO U UCCIIEA0BATEIbCKYIO IEATEIbHOCTh
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOATENLHO  (OopMyJIHMpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI ¢ YYETOM aHaIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;
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BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOEKTHON AESTeIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHUs 3ahad (PU3UYECKOTO COJAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJAQJeTh BHUAAMU JEATEIBHOCTH 110 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX Y4EeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUE€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIOTE3Y €€ PEIICHNUs, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/IE€Th HaBBIKAMH MMOJIy4€HUS MH(GOPMaLUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH TOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIUU Pa3IMYHBIX BHIOB U (Popm
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCTIONB30BaTh  CpeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e3011acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPXKAaHUSA B PA3IUYHBIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYUIECTBJISThH OOIIEHNE HAa YPOKaxX (PU3UKH U BO BHE-YPOUHOU J€ATEIbHOCTH;
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pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIWBUILYAIBHOU
paboThI;

BBIOMpPATh TEMAaTHUKy UM METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KaX/I0I0 YYaCTHUKA KOMaH bl B OOILUI
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEHU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIBHYIO JEATEIBbHOCTh B 00JacTu
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
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BJa/JeTh  HABBIKAMH  TO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEpIIAEMBbIX JEHCTBHI M MBICIUTENBHBIX MPOILECCOB, WX pE3yJIbTaTOB H
OCHOBaHMUI;

UCIOJIb30BaTh MPUEMBI PEQIIEKCHN ISl OLIEHKH CUTYyallH, BIOOpa BEPHOIO
peleHus;

YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO HuX
CHIKEHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI U apryMEHThl JPYTUX TpPU aHaIu3e pPe3yibTaToOB
NeSTEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce mocTrkeHUsS TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MMPOTPAMMBI T10
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy OOy4YaroIIMXCs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
Cc(OPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh MIOHUMATh CBOE 3MOLMOHAIIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOU Cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCIIexXy, ONTUMHU3M, HWHHUIIMATHBHOCTh, YMEHHE JEHCTBOBAaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBAaTh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI
K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTMH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHabHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPIOE TEIO,
UJIcabHBIA Ta3, MOJIETTU CTPOCHUS Ta30B, KUIKOCTEH U TBEPIBIX TN, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH PU3NYECKUX 3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MIPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBUKEHUE,
CBOOOJIHOE TAJICHUE TEJ, JBUYKEHUE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICHCTBHE
ten, nuddy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUIKOCTEH U TBEPABIX Tell,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCIIApEHHUE, KOHJEHCAIMS, IUIABJICHUE, KPUCTAIIM3AIUs, KUIICHHE, BIAXHOCThb
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €ro HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXIY NapaMeTpaMH COCTOSIHUS ra3a B M30Ipoleccax, dJIEKTPU3alus Ted,
B3aUMOJICUCTBUE 3aPsS/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKEHHUE, UCTOJNB3Yysl (DU3UUYECKUE BEIMYMUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTEHUHAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWKM NPABUIBHO TPaKTOBATh
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIWYUH, UX OOO3HAYECHHUS U EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJTMYMHAMU;

ONUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (U3UYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPrysi XaOTUYECKOTO JBIKCHUSI MOJICKYJI, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIWYMH, WX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NPy OINMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJMYHUHY C APYTUMH BEIHUYNHAMH,

aHATM3UPOBATh (PU3MUECKHUE MPOIECChI U SIBJICHUS, UCIIONB3Yys (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW HSHEPruu, 3aKOH COXPAHEHUS HMITYJIhCa,
NPUHLUN CYNEPNO3UIUA CHJI, TPUHITUIT PABHOINPABUS HHEPLUHAIBHBIX CHCTEM
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oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKY C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AJIEKTPUUECKOr0 3apsija, 3akoH KyloHa, Tpu ATOM pa3ivyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HH,

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIHupoBaTh MpodIeMy/3a/1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYITHPOBATH
BEIBOJIBL;

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUSCKUX BEITUYHH, TIPH
ATOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OIICHKHU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIHTATHI TOJIYICHHONW 3aBUCUMOCTH (PU3UUECKUX BEJTUINH B BUIC
TabnuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIIECTOBAaHUMN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOMUMBIC NJIs €€ PEIICHUS, TPOBOAUTh PACUYETHl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECCKOW BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATh JIOTHYECKH HETIPOTHUBOPECUUBYIO
IEMOYKY PACCYXICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUH JIJISi TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyIaeMyI0 HH(OPMAITHIO;
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IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH
U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrnieyeHns O€30MACHOCTH MPH OOpalieHUH ¢ TpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOILEH CpEAE;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TpyHNbl, PALUOHAIBHO pACHpPEleNiATh OOSA3aHHOCTU WU
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI.

K xonity o6yuenus B 11 kiacce nmpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUW, B TNPAKTUYECKOW NEATENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO sJpa MpU pPEUICHUU (PU3NYECKHX
3aj1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJIEOaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBeTa, JUCIEPCHS CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaAOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3IUYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3YAd (U3UUYECKUE BEIMYMHBIL:
AIIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAsA cuia, paboTa TOKa,
WHAYKUUST MarHATHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYyIIKW, SHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEcce
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TaPMOHUYECKUX JJICKTPOMATHUTHBIX KoOJIeOaHWU, (OKYCHOE pACCTOSHHE W
ONTHYECKAs CUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3MUECKHMA
CMBIC]I HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAUYEeHHs M EAUHMIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (U3HUECKYIO BEIUUHUHY C IPYTUMH BEIUUUHAMY;

OMUCHIBATh HW3YyUYCHHBbIC KBAHTOBBIC SIBJICHUA U MPOIECCHI, HCIOIb3YS
bu3NYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIONTNE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHbI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATENBHOTO U MapaJIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUsl SHEPrUU, 3aKOH COXPAHEHUsS HMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, Mmoctynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTH4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

ONPENIEATh HAMIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHU: MpPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTAHOBKY W3 MPEJI0KEHHOTO 000py10BaHusl, TPOBOJUTH OIBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCIIEI0OBATh 3aBUCUMOCTH (DM3UYECKUX BEJIMUUH C UCTIOJIb30BAHUEM TIPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JIeJIaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIIEI0OBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
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JESATSIIBHOCTH C WCIOJIb30BAHUEM H3MEPHUTEIIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJaddl C SBHO 3aJaHHOW (DU3MYECKON MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MTPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a9U
BBIOMpaTh (PU3UUCCKYIO MOJCIb, BBIICIATh (DHU3UYCCKHE BEIUYHHBI M (POPMYIIHL,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MOJTy4YEHHOTO 3HaUCHUs (PU3MUECKON BEINIMHBI;

pelaTh KaueCTBEHHBIC 3a7aUH: BRICTPAUBATh JJOTUYCCKU HEMPOTHBOPEUHUBYIO
IETIOYKY PACCYKICHUW C OMOpOH Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
bu3ndecKue SIBICHNUS;

WCIIOJTb30BAaTh ITPH PEIICHUH YICOHBIX 3a/1a4 COBpEMEHHBIC HH(POPMAIIHOHHBIC
TEXHOJIOTHH JUIsI TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIUNA U TIPEICTABICHUS
yu4eOHOW W HAayYHO-TIONMYJIAPHOW WH(GOPMAIIUHU, ITOJYYCHHON W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUICCKU aHAJIM3UPOBAThH MOTyIaeMyI0 HH(POPMAITHIO;

OOBSCHATh TPHUHIMIIBI JCHCTBUS MAaIlMH, NPUOOPOB M TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MaCHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAMOIIECTO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (U3HKE B TTIOBCSTHEBHOM JKU3HH IS
oOecrniedyeHrss OE30MACHOCTH TMPH OOpalieHUH ¢ TpHOOpaMH U TEXHUYCCKHUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHJAPTHBIX CUTYAIlHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBACMON TIPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB u TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika 4 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huranica 4 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 4 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 12
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 4 bubnuotexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TCPMOHHAMHKIL > https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 9 1 bubnnorexka [JOK

da3oBbIe Nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 11
Paznen 4. JJIEKTPOAUHAMUKA
bubmuoreka [JOK
41 MEKTPOCTATHIA > https://m.eds00.ru/7f41bf72
[TocTosiHHBIM 31€eKTpUYeCKUil TOK. TOKHU B bubmuorexa [IOK
4.2 5
pa3IMYHBIX cpellax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 10
OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie  IlpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 5 bubnnoreka [JOK
' VHIYKIMS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 5
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4ecKue U AIEKTPOMarHuTHbIE 4 bubnuorexa [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41c97¢c
99 MexaHn4YeCcKHue U AIEKTPOMAarHUTHBIE 4 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2. 4 1
3 Onrriia https://m.edsoo0.ru/7f41c97c
Uroro no pazaeny 12

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 9 bubnmnorexa [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 2
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKH 3 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 2
Crpoerue atoma https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE S1pO 2 1 https://m.eds00.ru/7f41c97¢
Uroro no pazneny 7

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 4 bubmmorexa [JOK

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

Utoro no pazneny 4

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 2 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kounrpoubusie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTelibHbIE
padoThI padoThI
pecypcbl
dusnka — HayKa 0 IIPUPOJIE.
1 Hay4ynsie MeT(}),;[(BI HOEH;)HH;I 1 Bubmiorexa OK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILIEro MUpa
Mexanudeckoe OBMKEHHUE.
OTHOCHUTENBEHOCTbE MEXAHUUECKOTO
2 nBrxenus. IlepemereHue, CKOpOCThb 1 buGnuorexa [IOK
- eP ] p ’ https://m.edsoo.ru/ff0c3508
PaBHOMEpHOE NIpsAMOJIMHEITHOE
NIIBIOKEHHE
PaBHOyCKOpEHHOE NPAMOIMHENHOE bubmmnoreka HOK
3 1
nBkenre. CBOOOIHOE MafeHUE https://m.edsoo.ru/ff0c372e
KpuBonnHeliHOE nBUXKEHUE.
4 JBr>keHUEe MaTepUaIbHOM TOYKH O 1 bubmmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
5 Pemenue 3amau 1
[IpuHOKIT OTHOCUTENBHOCTH
6 Tanunes. MuepiinaabHbIE CUCTEMEI 1 bubnmorexa HOK
) P https://m.edsoo.ru/ffOc3be8
orcueTa. 3akoHbl HeroTOHA
3aKOH BCEMHUpPHOTO TAroTeHus. Cuna
7 TsoKecTd. IlepBasg kocMuyeckast 1 bubmmorexa TIOK
- 1P https://m.edsoo.ru/ff0c3d00
CKOPOCTH



https://m.edsoo.ru/ff0c32e2
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Cuna ynpyroctu. 3akoH ['yka. Bec

bub6nmoreka [IOK

8 tena. Cuna TpeHust https://m.edsoo.ru/ffOc3el18

9 Pemenue 3amau
NMnynbsc MmaTepualbHOM TOYKH,

10 CHUCTEMBbI MaTepUATIbHBIX TOYCK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHYKEHHE
PaboTa 1 MOITHOCTH CHIIBI.

Kunernueckas sneprus
11 MaTepuaIbHON TOYKH. bubmmorexa [JOK
https://m.edsoo.ru/ff0c4502
[ToTenuuanbHas 3Heprus. 3aKOH
COXpPaHEHUS MEXaHUUYECKOM HEepPTUn

12 Pemenue 3amau
KonTponbnas pabota no teme

13 «Kunemaruka. Jlunamuka. 3aKOHbI bubmorexa HOK

https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE
OcHOBHBIE TIOJIOKEHUS

14 MOJIEKYJIAPHO-KUHETUYECKOU bubmmnoreka HOK
Teopun. bpoyHOBCKOE JBUKEHUE. https://m.edsoo.ru/ffOc4dc2
Huddysus
Macca monekyn. Konuuectso

15 BemectBa. [locTostHHas ABoraapo.

Temneparypa

16 Wneanprsiii ra3 B8 MKT. OcHOBHOE but6mmorexa [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde

17 N3omponeccel B nacalbHOM rasze u bubmuorexa [IOK

uX rpaguueckoe npecTaBieHne

https://m.edsoo.ru/ff0c570e
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Buytpennss sHeprus
TEPMOAVMHAMUYECKON CUCTEMBI U
criocoOsl e€ n3meHenus. Konuuectso

bubnunorexa LIOK

18 TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO HUJI€aTbHOTO
rasa
VY enpHas TEMIOEMKOCTh BELIECTBA.

19 KonuyecTBo TemioTs npu bubmmoreka [JOK
Tertonepenaye. AnuadbaTHbIN https://m.edsoo.ru/ff0c5c36
poriecc

20 [IepBbIil 3aKOH TEPMOJAVHAMUKH U bubnuoreka [IOK
€ro MPUMEHEHHE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc

21 [Tpunmun nevicrBus u KI1/{ bubnnorexa [JOK
TETUIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a

22 Huxn Kapno u ero KITJ1
[TapooGpazoBanue U KOHIEHCAIIUS.

93 Wcnapenue u xunenue. [Inasnenue n bubmuoreka [IOK
KpUCTAJUIN3aLMs. Y IebHas TeIioTa https://m.edsoo.ru/ff0c63b6
iasseHus. Cyoaumanus

24 KonTponbHas pabota mo Teme
"MKT. Tepmonnnamuka"

DIIeKTpu3aIus Tel. DICKTPUIECKUI
25 3apsm.pI[Ba BUJA BHCKTpI/I‘IIZCKI/IX bubnmorexa IOK
https://m.edsoo.ru/ff0c6bcc
3aps/i0B
B3anmoneiictBue 3apsa10B. 3aKOH
. . bubnuotexa [JOK
26 Kynona. Touyeunblii anekTpudecKuit

3apsin

https://m.edsoo.ru/ffOc6ced
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Hanpssk€HHOCTB IIEKTPUYECKOro

97 niosist. [lpuHnun cynepno3unuu 1 bubmmoreka [JOK
BJIEKTPUYECKUX MoJe. JInnnn https://m.edso0.ru/ff0c6df2
HaANPsSHKEHHOCTH
Pabota cuit aIeKTpOCTaTHIECKOTO

28 nostst. [Torennman. PasHocts 1 bubnnorexa LHOK

https://m.edsoo.ru/ff0c6f00
MOTEHIMAJIOB
N bubnuoreka [{OK

29 dneKTpodmKocts. Konercarop 1 https://m.edsoo.ru/ff0c7126
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.

30 Cuna toka. Hanpspkenue. 1
Conporusnenue. 3akon Oma jist
y4acTKa [enu

31 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO 1 bubnnorexa [JOK
Toka. 3akoH JIxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akoH OMa U1l TOJTHOM (3aMKHYTOM

32 3HeKTpI/ILIeCII<[OI71 LEIH. K(()pOTKOZT : 1 bubmorexa LOK

https://m.edsoo.ru/ffOc7ae0
3aMbIKaHUE
bu6mmoteka IIOK

33 Pemterite aza 1 https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

34 «Qunekrpocratuka. [TocTosHHBIM 1 bubmmnoreka HOK
JJIEKTpUYECKU TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX Cpeaax»

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonrTpoabubie IIpakTuuyeckue bp
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
ITocTOstHHBIE MATHUTEL K UX
1 B3auMoOJercTBHE. MarHUTHOE II0JIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHAYKIUU. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHON MHIYKIIUU
bu6mmoreka [IOK
2 Cuna Amnepa. Cuita Jlopenma 1 1
P peHt https://m.edsoo.ru/ff0c9ac0
DNeKTpOMarHuTHAs WHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
3 uaaykuuu. DJ1C nHAyKIMu. 3akoH 1
ANEKTPOMArHUTHOW WHIYKIIHH
®dapanes
NunykTuBHOCTS. SIBIIEHUE
camouHayknuu. DJ1C
4 CaMOI/IH,I[yKI_II/II/I Sflle THS 1 bubmmorexa [IOK
Y ’ p https://m.edsoo.ru/ff0ca600
MarHMTHOTO TIOJISI KATYIIKU C TOKOM.
DNEeKTPOMArHUTHOE T0JIe
KonTponbHas pabota mo Teme
5 «Mar"HuTHoOe IoJe 1 1 bubmmorexa [TOK
’ https://m.edsoo.ru/ffOcad58
DNEeKTPOMarHuTHAS WHIYKIIHAS)
CB0OOIHBIE MEXAHUYECKIE
bu6mmoreka [IOK
6 konebanus. ['apmMoHHUeckue 1

KosiebaHus. YpaBHEHHE

https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOﬁ noanuncblo.

rapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

KonebaTenbHbIl KOHTYD.
CBOOOIHBIE ANEKTPOMArHUTHBIE
Koje0aHus B UACAIbHOM
K0J1e0aTebHOM KOHTYpE. AHAIOrUs
MEXITY MEXaHUICCKUMHU H
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

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

10

11

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIbHOM
K0J1e0aTeIbHOM KOHTYpE

Tpancdopmarop. [IponsBocTso,
nepenavya u norpedieHue
AIEKTPUUYECKON S3HEPTrUun

MexaHnuecKue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
JuliHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTB
3ByKa. Bricota ToHa. TemOp 3Byka

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

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

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

12

SHCKTpOMaFHI/ITHLIG BOJIHBI, UX
cBoMcTBa U cKopocTsk. [Ikana
OJICKTPOMAardHuTHBIX BOJIH

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

13

[IpuHUHMIIBI paIUOCBS3U U
TCIICBUACHUS. PaSBI/ITI/Ie CpeJICTB
cBs3u. Pagnostokamus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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[IpsamosnHENHOE pacIpOCTpaHEHHE
CBETA B OJIHOPOJHOM CpeE.
ToueuHblii ICTOUHUK cBeTa. JIyd

bubmuorexa [JOK

14
ceera. OTpakeHue cBeTa. 3aKOHbI https://m.edsoo.ru/ff0cd350
oTpakeHus ceera. [Ipenomienue
cBeTa
Jlunssl. [TocTpoenue n3obpaxxeHuil B
15 nuH3e. Dopmysa TOHKOM JIMH3BI bubmmorexa [JOK
- PopMy ' https://m.edsoo.ru/ffOcd4e0
YBenuueHue JIUH3bI
16 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOcddle
17 KonTponbhas pabota no teme bubnuorexa [JOK
"Konebanus. OnTuka" https://m.edsoo.ru/ffOced22
OTHOCHUTENBHOCTD
18 OJHOBPEMEHHOCTH. 3aMeJIEHHUE bubmorexa [TOK
p ' https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHUE JITTMHbI
DHeprus U UMITYJIbC
19 pEeNATUBUCTCKOM yacTuiibl. CBS3b bu6mmoreka [IOK
MACCBhI C SHEPTUEN U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
20 ®oronsl. opmyina [1nanka. bubnuoreka [IOK
DHeprus U UMMyibc GpoToHa https://m.edsoo.ru/ffOcfel6
3akoHbl poTodpdexTa. YpaBHEHHE
21 3171HH1T61(711)Ha I[J'Iq:{(b(bOTOB(I)(geKTa bubmmorexa LIOK
' https://m.edsoo.ru/ffod015e
«Kpacnas rpanuna» gotorddexra
29 TexHuueckue ycTpoucTsa u

MPAKTUICCKOC ITPUMCHCHUC:



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d015e
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23

24

25

26

(dhoTorIeMeHT, POTOIATUHK,
COJTHEYHas OaTapesi, CBETOUOT

Mogens atoma TomcoHa. OnbBITE
Pezepdopaa no paccesuuro o-
yactull. [nanerapuas Mojenb atoma

BonHoBEIe cBoiicTBa yacTull. BoaHEI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYXKJCHHOE U3Ty4YCHHE

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbIi
peaktop. [Ipo6iieMbl, IEPCICKTUBHI,
SKOJIOTHYECKHUE aCIEKThI SACPHOMN
SHEPreTUKHU

KontponsHas paboTa o reme
"®oTtoappext. Puznka aTOMHOTO
H,[[pa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

27

Bug 3Bé3nnoro neda. Co3se3nus,
SIPKUE 3BE3/bI, TNIAHETHI, UX
Buaumoe Asrxenne. CojlHeyHas
cHcTeEMa

28

29

Connne. ConHeuHast aKTHBHOCTb.
Ncrounuk sHepruu ConHua u 3BE3]1

3BE3/1bl, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI ITIaBHON
IIOCJIEI0BATENbHOCTH. BHyTpeHHEee
ctpoeHue 38€31. CoBpeMEHHbIE



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d1356
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MIPEJICTABJICHHS O TIPOUCXOXKICHUU U
sposrrornu CoutHIa U 3BE3]

Muneunsbiit [1yte — Hama ["anakTuka.
30 TTonoxenue u nBuxxenne ConHIila B

lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SAPAX TAJIAKTUK

Bcenennas. PasOeranue rajakTuk.

Teopust bonbiioro B3pbIiBa.

31
PenukroBoe uzinydenue.

MeraranakTuka

Hepemennsie mpo6ieMbl
aCTPOHOMHUU

32

O6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,

33 TEXHOJIOTMYECKOH, COLIMATBLHON U
ATUYECKOH cdepax AeaTeIbHOCTH
YelroBeKa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

33
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®usuka, 11 xknacc/ KacbssnoB B.A., O011ecTBO ¢ orpaHuYeHHOMN

OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiectBo «M3aaTenscTBO

«HpOCBCHICHI/Ie»

2. ®usuka, 10 knacce/ KacesinoB B.A., O01iecTBo ¢ orpaHUYEHHOM

OTBETCTBEHHOCTHIO «/[PODA»; AkninonepHoe odiectBo «M3aaTenbcTBO

«IIpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA

1. ®usuka. YraoyOneHHsiil ypoBens. 10—11 kmaccsl : paboyast mporpamMma K
nuaun YMK B. A. KacesiHoBa: yueOHO-MeToan4ecKoe mocodue / B. A.
Kacesanos, U. I'. BnacoBa. —M. : JIpoda

2. ®usuka. 10 k1. YruyoOneHHbid ypoBeHs : yueOHuk / B.A. KacbgHoB. — 5-¢
u3., crepeotuil. — M. : JIpoda

3. ®usuka. 11 k. YroyOneHusiil ypoBens : yueoHuk / B.A. KacssiHoB. — 5-¢

u3., crepeotun. — M. :Jlpoda

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
1. https://phys-ege.sdamgia.ru/

2. https://resh.edu.ru/subject/28/
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JOKYMEHT NOJANUCAH 3JIEKTPOHHOU MOJANUCHIO

A MOVIMHHOCTD JOKYMEHTA MOATBEPK/IEHA.
w IIPOBEPEHO B IIPOT'PAMME KPUITTOAPM.
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