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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOKEHUW M TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU IpeIMEeTaMu. B Hell onpenesnstoTcsi OCHOBHbBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3yibTaThl  OCBOGHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUJIAHUPYEMBbIE PE3YJITAThl OCBOCHHS Kypca (PU3MKH HAa 0a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/l B GOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHbI
MUpa oO0ydJaromuxcs, B (OpMHUpOBaHME YMEHHU TPUMEHSITh HAYYHBIH METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
psI uael, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.
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Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HAyKH, OCMBICIICHHUE CBS3M Pa3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanosaract 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIOKEHUM M3YYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOIONIOIb30BAHMS U SKOJIOTMUECKO 0€30I1acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX ITPEICTABJICHUSX O IPUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yercs MpexJie
BCEro 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU MESITEIbHOCTH 00YYarolMXCS.
J11st 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIILHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0ObEeTWHEHBI B OOIIUN CIHUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Bblgenenre B yKa3aHHOM MepeyHe Ja0opaTOpHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus KabuHeta ¢usuku. [lpu
TOM OOEcreunBaeTcsi OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE H3MEPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTAaHOBKY OIBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENsSIeTCs PeIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
duznyecKkoil MOAENbI0, MO3BOJIAIOIIME NPHUMEHATh UW3YYECHHbIE 3aKOHBl U
3aKOHOMEpPHOCTH KaK M3 OJHOrO pazfena Kypca, TaK U WHTErpUpYys 3HAHUS W3
Pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a1a4 IIPUOPUTETOM SIBIISIOTCS 3a/1aHUs HA

3

[lOKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 51 ot 15.12.2023. McnonHutens: Makapos A.B. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 3 n3 36. CTpaHnua cosgaHa: 15.12.2023 16:25 =¥ TATAPCTAH



OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUN M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronume BBIOOpa (U3UYECKON MOJECTH IS CUTyalWu MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBun ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero ooOmero o0pa3oBaHUsSl JTOMDKEH H3Yy4aThbCs B YCIOBHUAX IMPEAMETHOTO
kaOvHeTa (DU3MKH WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe (HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMe I10
bu3MKe yUSHUYECKHUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHcTpallMoOHHOE  00Opy/I0BaHUE (OPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Yy4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydammmxcs. TeMaThuyecKue KOMIUIEKThI
7a00paTOPHOTO O0OPYNOBAHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMH TIEJIIMH U3y4eHUS PU3UKHU B 00IIEM 00pa30BAHUU SIBIISIIOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA ¥ (pOopMUpOBaHUE
MCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBJIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMHM (PUBMKHU JJIS PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHrne ITUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIYIOINX 3a71ad B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e TpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpPHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;
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e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB pEUIECHMs pa3IMyYHbIX 3a7ad C SIBHO 3aJaHHOU
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUSA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHWPOBAHMSI U INPOBEACHUS
bu3MYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTUS YMEHMUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Tpennaraemeiii B mporpamMmme no (¢U3MKE MepeueHb JIabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.
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COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M mporeccoB. HayuHble TUMOTE3bI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIoroBble W IU(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [epeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H

TF'OpHU30HTAJIBHO.
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N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.
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HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[loTeHunanbHas DHEpIusl. [loTeHunanbHas JHEprus YIPYTO
nedopMUpOBaHHOM NpyxkuHBL. [loTeHIManbHas s3Heprust Tena BOJIU3U MOBEPXHOCTH
3emin.

[loTeHnmanbHble U HENOTEHUMANbHble  Cuibl.  CBsi3b  pabOTHI

HEMOTEHIHAIBHBIX CHJI C ©3MEHCHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUUYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. uddysua. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp

Lenbcus.
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Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEpPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIOco0bI €€ n3meHeHus. KonnmuectBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBhili 3aKOH TEPMOJMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHYTpEeHHEN SHEPIUH (TeMIIEpaTypbl) TeIa IpH TeIionepeiaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue n amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckrue YyCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U IiiaBJIeHUs KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYHOPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onexkrpuueckoe mnojne. Hampsok€HHOCTh snekTpuueckoro mnosd.  [IpuHumn
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CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
HOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.
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OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (hakT, runores3a, Qu3nyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU NPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,
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DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuOopBbI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. BekTtop MaruuTHOM MHAYKUWHA. [[pHHIMI CynepHO3UIMA MarHUTHBIX TOJIEH.
Jluvann MarHuTHOM WHAYKOMM. KapTuHa JNMHUNA MAarHUTHOM HWHIAYKUHM I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHHMEe DNEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYINAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
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TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON MHIYKIMH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIEH CHJIBI MHAYKIIUM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nercTBUA NOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHblE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. [lepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouMx KojeOaHusX. BrIHYXIeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancopmarop. [IponsBoacTBo, mepegadya u MOTPeOICHUE DIECKTPUIECKON
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc mnpum mocCiIeOBAaTEIbBHOM COEAMHEHWH PE3UCTOPA, KATyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPOoIEpEaaAYH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MACCHI Tpy3a.

HccnenoBanne nepeMEeHHOTO TOKa B LIEMH U3 TTOCIEA0BATEIBHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss U JiuHa BOaHbL. [lomepeyHble W NpPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIC BOJIHBI. Y CJIOBUS M3JIYYCHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxims,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[ITkana 3n€KTPOMArHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHn4eckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas JMArHOCTUKA B TEXHUKE W MEAUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmrogenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAaHC.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, tudpakuus, HHTepdepeHITHsL.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

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

[IpenomieHue cBeta. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbBIl yrosl MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U ONTHYECKas cuia TOHKOW JuH3bL. [locTpoenne n3zoOpaxeHuil B cOOMpaOMUX U
paccenBaromux JuH3ax. @opmysia TOHKOU JIMH3BL. Y BEJIMYECHHE, JaBAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCMMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HabOmronenne nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO NPU3MBI.
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[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
HaOnronenue nosisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3MepeHue nokasaress NpeIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTel criennanbHOM
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAIN OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCHUTEJIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3Heprun HOTOHA C €T0 YACTOTON. DHEPIus
U UMIyJbC (poTOHA.

OtkpeiTre u uccnenoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPO/A.

17
[lOKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 51 ot 15.12.2023. McnonHutens: Makapos A.B. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 17 us 36. CTpaHuua cosaaHa: 15.12.2023 16:25 =¥ TATAPCTAH



BosiHoBBIE cBOViCcTBa yacTull. Bosnbl ne bpoiins. KoprycKynsipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul
Hab6nronenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHnto coctaBa paJuoakTUBHOTO
manydyenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausiHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.
Anb(a-pacnan. ODIEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH
Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE

aCTPOHOMHUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHUE.

ConuHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sSapax
raJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/IeNICHUs MOJIOXKEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3BI.

HaOmronenus B Teneckon JIlyHsl, miianet, Mieunoro [lytu.

O06o0maroniee NOBTOPEHUE

Ponps ¢usuku u acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHOM M ATUYECKOM cpepax eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUH B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOW TEOPUU B
(bopMHUpOBaHUU MPEICTABIECHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3HUYECKON
KapTHHBI MHpa B OOIIEM psJly COBPEMEHHBIX  ©CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylIeCTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemIeHHWE CHCTEMBl YpPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,

19
[lOKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 51 ot 15.12.2023. McnonHutens: Makapos A.B. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 19 s 36. CTpanuua cosgara: 15.12.2023 16:25 =¥ TATAPCTAH



MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKU TOJO0O0US TPEYTOJHHHUKOB,
OTIpeIeIICHNE TUTOMIAIN TFIOCKUX PUTYpP B 00BhEMa TelL.

buonoeus: snexTpuueckue SBICHUS B JKHBOW MPHUPOJIE, KoJieOaTEIbHBIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOUM MPUPOAE, NCUCTBUEC
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAS] CTPYKTYypa TBEPIBIX
TeJl, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TE€HepaTop TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..

20
[lOKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 51 ot 15.12.2023. McnonHutens: Makapos A.B. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 20 u3 36. CTpaHuua cosaaHa: 15.12.2023 16:25 =¥ TATAPCTAH



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTrO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIECSTEIBHOCTh B MHTEpPECAX TPaXIaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONW OpPTaHU3aIINHY;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPaXKTAHCKON UIAEHTUYHOCTH, TAaTPUOTU3MA,

LEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE peIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:
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UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymei mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUSI B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrIe nccieaoBarebCcKHe AeliCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;
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BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3UUYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (HU3UKE B TMPAKTUYECKYI0 O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeACcTBa  MHGPOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTH OOLIEHUE HA YPOKax (PM3UKU U BO BHEYPOUHOU AESATENbHOCTH;
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pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM Y4YaCTHHKOB, OOCYXIaThb pe3yiIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0r0 Y4aCTHUKA KOMaH bl B OOILINI
pe3ysbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBJISTh MO3HABATEIIbHYIO JIEITEIbHOCTh B 00JAacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W Ka4ECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pacuMpsATh paMKy y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;
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BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pedriekcuu Kak  OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJIbTaTOB H
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHNUS;

yMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO MPUHMMATH PEIICHUA IO UX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apPTyMEHTHl JPYTHX TpPU aHalUu3e pe3yIbTaToB
TeSITEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKU.

B nporecce nocTukeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS IPOTPAMMBI 110
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIIOYAIOUIETO CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHME, BUAETh HAIPaBJIECHUS Pa3BUTHSA COOCTBEHHOW 3MOLIMOHANILHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHME, CIIOCOOHOCTh aJaNTUPOBAThCA K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LEIH U
yCIIexXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOLIEHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTIOCOOHOCThH BHICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsii IPU peleHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOJIVMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHHE,
CBOOOJ/IHOE TIaJIeHUE Tej, JBMKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE JNBUKEHHE, CTPOCHHUE KUIAKOCTEH U TBEPIBIX TEll,
W3MEHEeHHEe Oo0BEMa TeJl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIJIOBOE PaBHOBECHE,
WCapeHne, KOHJCHCALMS, IUIABJICHHWE, KPUCTAIUIM3AlNs, KUIICHUE, BJIAXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUA ra3a MNPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKJY IMapaMeTpaMHu COCTOSIHUSA Ta3a B M30MPOILECCax, JICKTPU3ALUS TEN,
B3aMMO/ICCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUYECKOE JIBMKEHHUE, UCMOJb3Yysl (U3NYECKUE BEIUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM IPABHUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIUYMHAMM;

OINMCHIBATh M3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHUA,
UCIIONB3YSd (U3WYECKUE BEIMYHMHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasl SHEPTUSI XaOTHUYECKOTO JIBMIKEHUSI MOJICKYJ, CPEIHECKBAIpATHUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCIOJB3YEMBIX BEIUYHH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBAaTh U3YYEHHBIC JIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3UYECKUE BEIUUYMHBI: DJICKTPUUECKUN 3apsij,
AJIEKTPUYECKOE T0JIe, HANPS)KEHHOCTD MOJISI, TIOTEHINAJ, Pa3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI ¥ MPUHIHUMNBL: 3aKOH BceMUupHOTo Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUST MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPTUU TEIIOBOTO ABUKEHUS MOJIEKYII C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3iuMyaTh CIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIIMITHI ICHCTBYS MAITUH, MPUOOPOB M TEXHUIECCKUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4€OHOTO SKCIIEPUMEHTA, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATH PE3YNbTATHI MOJIYYEHHOU 3aBUCUMOCTH (PM3HMUECKUX BEJIMYUH B BUJIE
Ta0NMIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIIEpUMEHTa, Y4eOHO-HMCCIEeIOBATEIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelnaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HA H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHC ABIICHUS,

MCITIOJIb30BATh MTPH PEILICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U MPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTy4aeMyIo HH(POpMAIIUIO;
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MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallleHuu ¢ TpudbopaMud M TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYNIbI, PAlMOHAIBHO pACHpENeNsaTh OO0S3aHHOCTU U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K konity o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (UBMUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a1ay;

pacro3HaBaTh (pU3NUYECKHE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUWUCS 3apsii, DJIEKTPOMArHUTHbIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJAIpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JUHEWYATOr0 CHEKTpa aromMa BOJOPOJAa, €CTECTBEHHAs W HCKYCCTBEHHas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

AJICKTPOMArHUTHBIE SBJICHUS] (MPOIECCHI), HCMOJB3Ysl (PU3MUECKHUE BEIUYUHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 M MAarHUTHOTO NOJIEH, MEPUOJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B MpOIEcce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3MUYECKHMA
CMBICIT HCIIOJIB3YEMBIX BEIIMYMH, WX OO0O3HAYEHUS W CIUHUIILI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIUUYHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3YS
bu3NYecKrue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJILC (POTOHA, IEPHOJI TIOTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBEIYHCIIATH 3HAUCHUE (PU3HMICCKON BETNINHBI,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TPOBOJHUKOB, 3aKoH Jlxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PaclpoOCTPaHEHHUs CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHCHMS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJhCA, 3aKOH COXPAHCHHSI
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOTO 4YMCIia, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, O0OJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITh HAMIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUUA W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TPH STOM
dbopmyIHMpoBaTh MpoOIEMy/3a1ady U THIOTE3y Y4eOHOI0 SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJIUTH OMBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJICIOBATh 3aBUCUMOCTH (PU3HYCCKUX BEIMYUH C UCTIOJIB30BAHUEM TPSIMBIX
W3MEPCHUI: TP ATOM KOHCTPYMPOBAaTh YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JIeaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICOBAHUS;

cOOI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEOBAaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
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JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemiate pacu€THBIC 3aJa4d C SBHO 3aJaHHOW (DU3MUECKON MOJEINbIO,
UCIIOJIb3Ysl U3MYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/lauu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YEHHOTO 3HAUYCHHUS (PU3UUECKON BEITMYUHBL

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

UCTIONIb30BAaTh MTPH PEIICHNH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALIMNA U TPEICTABICHUS
yu4eOHOW UM Hay4HO-TIONMYJIApHOW HH(GOpPMAaIlMKU, IOJYYEHHON W3 pa3iIMyYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMylo HH(POPMALHUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBHUS MX 0€30MacHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HH,

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHMS 110 (PU3HKE B TOBCEAHEBHOM KU3HU IS
oOecrieueHus: 0€30MAaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
MOBEJICHUA B OKPYXKaOUIEH Cpee;

paboTaTh B TpyHme C BBHINOJHEHHEM PAa3MYHBIX COLUATBHBIX POJICH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYaIlMsIX, aJICKBATHO OIICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.

30
[lOKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 51 ot 15.12.2023. McnonHutens: Makapos A.B. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 30 u3 36. CTpaHuua cosaaHa: 15.12.2023 16:25 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uKa 1 METObl HAYYHOT'O MTO3HAHUS 2 bubmorexa LHOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuremaritia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Aunammica 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 hitps-//m.cdsoo.rw/7f4 172
Hroro o pasaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBbI TEPMOMHHAMHIH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Uroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK

4.1 IeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PeszepBHOe Bpemst 2

OBULIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 1 1 3 bubnuorexa [JOK
' AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJe0anus https://m.edsoo.ru/7f41¢97c
MexaHu4yecKue U AIEKTPOMarHuTHbIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
2.3 10 3
Ok https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 | bubnuotexa [JOK
’ OTHOCHUTEJILHOCTHU https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pa3znena 4. KBAHTOBASI PU3UKA
bu6mmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU OIITUKH 6
https://m.edsoo.ru/7f41c¢97¢
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bubmuorexa [JOK

4.2 C 4
ThocHHe atoma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

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

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 1

Hroro no pasneny 7

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
1 4
6 Obobmaiomee nosTopenue https://m.edsoo.ru/7f41¢97¢
Wroro no pazneny 4
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'.4. Mskuiues, b. b. byxosues, ®uzuka 10 k1. ®usuka 10 kinacc. bazossiit u
yriayOJIeHHbIN ypoBeHb. YueOHuk. Mockga. [IpocBemienue
I'.4. Mskuiues, b. b. byxosues, ®uzuka 11 k. @usuka 10 kinacc. ba3oBsiit u
yrayOJieHHbIN ypoBeHb. YueOnuk. Mocksa. [Ipocsemienue

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. A.IL PeimxeBuu. COopHuK 3a1a4 o ¢pusuke. MockBa, JIpoda, 2005 - 2019 r.
2. Tlocobwue ans yuureneid. M.: Ilpocsemenne, 2010

3. I'.A. Msaxumes, b. b. byxosues, H.H. Corckuit ®uzuka 10 k. dusuka 10 xacc.
bazoBeblit u yrnyOneHHbsli ypoBeHb. Y4ueOHuk. MockBa. [Ipocsemenue, 2020

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. JKuBas ¢uszuka: odydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoku ¢usuku ¢ ucnonbpzoBanueMm MuatepHera. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/

®dwusuka: KoJuieKius onbsIToB. http://experiment.edu.ru/

A

dwu3uka: HNEKTPOHHAS KOJUISKITHS
onbITOB. http://www.school.edu.ru/projects/physicexp

6. Karanor ccbutok Ha pecypebl o gusuke http://www.ivanovo.ac.ru/phys

7. becrnuiatHble oOy4aromue nporpammsl o ¢usuke http://www.history.ru/freeph.htm
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JIuct cormacoBanus k qoxkymenty Ne 51 ot 15.12.2023
Wuunmatop cornacoanus: Makapos A.B. [lupekrop
CornacoBanue uHUIIUUPOBaHO: 15.12.2023 16:25

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Maxapos A.B. 15.12.2023 - 16:26

[okymeHT cospaH B anekTpoHHon chopme. Ne 51 ot 15.12.2023. NcnonHutens: Makapos A.B. N IIEKTPOHHbIA
CrpaHuua 36 13 36. CtpaHuua cosgaHa: 15.12.2023 16:26 =¥ TATAPCTAH



