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2023-2024 yuebHblii rox



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpPOBHS Ha YpPOBHE CpPEIHETO OOIIEeTro
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBaHUN K pe3ysbTaTam
OCBOCHHSI OCHOBHOM 0O0Opa3oBaTeNbHON mporpamMmbl, mpencraBieHHbix B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHO paboyelt TPOrpaMmbl BOCIUTAHUA U
KOHLICTIIMK TpenojaBaHusl ydyeOHoro mnpenMera «@du3nka» B 00pa30BaTeNIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanuu, peAN3YIOIIUX OCHOBHBIE
00pa3oBaTeNbHbIE NPOIPAMMBI.

Copnepxkanue mnporpaMMmbl MO (U3MKE HamMpaBlieHO Ha (OpMHUpPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBl Mupa oOyuarommuxcs 10-11 kmaccoB mnpu
oOydeHuH ux (u3nkKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpedoBanusiM ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METAaNpeIMETHBIM pe3yJibTaTaMm
oOy4eHHs, a TaK)Ke YYUTHIBAET HEOOXOIUMOCTH pealu3allid MEXIPEIMETHBIX
CBs3el (U3HKKM C €CTECTBEHHO-HAyYHbIMM Y4e€OHbIMU Tpenmeramu. B Heit
ONPENENSIIOTCA OCHOBHBIE LIEJIM M3Y4YeHUs (DU3UKH HAa YPOBHE CPEAHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOCHUS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTanpeaMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3ukKe BKIIOYAET:

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

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO r0J1aM 00YUYEHUS;

e cojlepkaHue yueObHoro npeamera «Ou3uka» 1o rogam oOyueHusl.

du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAaX MPUPOJBI, BBICTyIAs B
KayecTBe y4eOHOT0 MpeAMEeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpysxaroriem Mupe. [IKombHbIN Kypc GU3HKHA — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbu3udeckord reorpaduei W actpoHomued. Vcmonp3oBaHME W AKTHBHOE
npuMeHeHue  (QU3MYECKUX 3HAHUM  OMNpeAeNseT XapakTep W Pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHA B cdepe HHEPreTUKH, TPaHCIOpTa, OCBOEHUS
KOCMOCa, TMOJIy4YeHHUs] HOBBIX MAaTE€pHalOB C 3a/JIlaHHBIMU CBOMCTBAMU M APYTHX.
N3yuyenne ¢GU3MKK BHOCUT OCHOBHOHM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OO0ydarouuxcs, B (OpMUPOBAHUE YMEHHH MPUMEHSTH
Hay4HBIA METOJI TO3HAHUS TPY BHITIOJIHEHUN UMHU YU4E€OHBIX UCCIICTOBAHMM.

B ocHOBy kypca ¢usMkud JIs ypOBHS CpeAHEro oOIIero o0pa3oBaHMs
NOJIOKEH pAl HUACH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHIIUIBI €ro
OCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypcC SBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepuaj U3 BCEX paslenoB (M3MKH, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOMN, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM € HEW Marepual Kypca (QHU3UKU
o0beUHEH BOKpPYr (U3MUECKMX Teopuid. Benymmm B Kypce sBIseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanusi NOpeaIonaraeT MCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMANa (PU3NYECKOM HAYKH, OCMBICIECHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3zBuTheM oOOIECTBa, a TakkKe C  MHUPOBO33PEHUYECKHUMHU,
HPABCTBEHHBIMU U SKOJIOTHUECKUMU TIpoOIeMamHu.

Hoes  npuxnaonoti  nanpasnennocmu. Kypc (usuku  mpeamnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJOTHMYECKHMX IPUIIOKECHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEACHHS 3SJIEMEHTOB
COJIEp)KaHus, TOCBAUIEHHBIX HKOJIOTMUYECKUM TpodjieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYXIEHUs
po0JIEM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U 3KOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEIHEro OOILIEero
oOpa3zoBaHus SBIAIOTCS (pusmyeckue teopuu ((HopMUpOBAHHME MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3HUECKOU TEOPHH, PoJii (PyHAAMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B COBPEMEHHBIX MPEIACTABICHUSAX O MpUPOJE, TpaHULAX
OPUMEHUMOCTH TEOPUHM, MJI1 OINHUCAHHUS €CTECTBEHHO-HAYYHBIX SIBJICHHH W
MIPOIIECCOB).

CucTeMHO-AeSATENbHOCTHBIN MOJAXO0 B Kypce (DM3MKH peamu3yeTcsl Mpex.ie
BCEro 3a CYET OpPraHM3alUU KCIEPUMEHTAIBHON JEeSTeIbHOCTH O0YyYaroUIXCs.
st Ga3oBoro ypoBHS Kypca GU3MKM — OTO HCIOJIb30BAHUE  CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B TporpaMme mo (pusnke 0oObeAMHEHBI B OOIIMM CHUCOK YYEHUYECKHUX
MPaKTUYECKUX padoT. BriaeneHne B yka3aHHOM IEpedHe J1Ja0OpaTOPHBIX padoT,
OPOBOJUMBIX JUII KOHTPOJS M OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKAMHM
o0Opa3oBaTeNpHOrO0 TMpollecca HUCXOAsS M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHalleHust kabuHera @u3uku. Ilpu »>TOoM obecneuynBaeTcss OBIAJICHUE
OoOy4aroMMUCs YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUS, HUCCIEIOBAHUS
3aBUCUMOCTEN (PU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEpKE
MIPEIIOKEHHBIX THITOTES.

bonpiioe BHUMaHWE YyAENAETCS PELICHUI0 PACYETHBIX M KAaueCTBEHHBIX
3anay. Ilpu »TOM Ui pacdy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJa4M C SIBHO
3a/1aHHOM (PU3UYECKON MOJIENbIO, TO3BOJISIOIINE MPUMEHATh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaK U MUHTETpUPys 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3aJad MPUOPUTETOM SIBIISIOTCS 3a/JaHHS HA
0OBsSCHEHHE TPOTEKaHUS (U3MYECKUX SIBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (PHU3WYECKON MOJETM Il CHUTyallud TPAKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuaibHO-
TEXHUYECKOMY oOecleueHno ydeOHOro mporecca 0a30BbIi ypOBEHb Kypca
¢u3MKH Ha YpOBHE CpelHero 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
MpeIMeTHOr0 KaOuHeTa (DU3UKM WU B YCIOBHUSX WHTETPHUPOBAHHOTO KaOMHETa
PEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kabunere (U3MKUA MOKHO OBITH
HeoOXouMoe J1abopaTopHOe O0OpYAOBaHHWE JUIsl BBINIOJHEHUS YKa3aHHBIX B
nporpamMme 1o GuU3NKe YUEHHMUECKUX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
000opynoBaHueE.

JleMoHCTpallMOHHOE  00Opy/oBaHUE (POPMHUPYETCSI B COOTBETCTBHM C
MPUHITUIIOM MUHHUMAJIBHON JOCTAaTOYHOCTH M 00ECIeYMBAET TIOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMme 10 (U3UKE KIIOUEBBIX JEMOHCTpALUA JJis
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICHUA M  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHM.

JlaGopatopHoe o00OpyJ0OBaHUE JiI YYCHUYECKUX MPAKTUYECKUX pPadboT
dbopMupyeTCs B BUJE TEMAaTHUYECKUX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OTHOTO KOMILJIEKTa Ha JABYyX oOOydJarommuxcs. TeMaTHuecKue KOMIUICKTHI
71a00paToOpHOTO 000PYy/MOBaHUS JOJDKHBI OBITH TIOCTPOCHBI Ha KOMILICKCHOM
UCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE HU(DPOBBIX JTAOOPATOPUIA.

OCHOBHBIMHU HENISIMH U3y4YeHUs PU3UKH B 00IIeM 00pa30BaHUM SIBIISIOTCS:

e (opmupoBaHue HHTEpeca U CTPEeMJICHHS OOYyYaIONUXCS K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTECIUNICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (pOopMUpOBaHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME Hay4HOTO MHUPOBO33PEHUS KakK pe3yJbTaTa H3yUYCHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmMupoBanue yMeHHMIA OOBSICHATH SIBJICHUS C HCIIOJIH30BAHUEM
bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpeNCTABICHUNH O POIM (PUIMKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne dTUX TIeJied 00eCTIeUrBACTCSl PEIICHUEM CIEAYIOMNX 3a/1a4d B

npoLecce U3ydeHus Kypca (U3MKHU Ha YPOBHE CpeIHEero o01iero oopa3oBaHusi:



e nmpuoOOpeTEeHHEe  CUCTeMbl  3HAaHUM 00  0o0mwMX  (U3UYECKUX
3aKOHOMEPHOCTSIX,  3aKOHax,  TEOpHsX, BKJTIIOUAst MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, JJICKTPOAMHAMUKY, KBAHTOBYIO (U3UKY W
AJIEMEHTHI aCTPODHU3UKH;

e (dopMupoBaHWE yMEHHH TPUMEHATH TEOPETHUSCKUE 3HAHUSA IS
OOBsICHEHHUS (PU3NYECKUX SBICHUA B TPUPOAE € IS TPHHITHSI
MPAKTHYECKHUX PEIICHUH B MOBCEAHEBHON KU3HM;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3aJad C SBHO 3aJaHHON
dusznyeckoil Momenblo, 3aJay, MOAPAa3yMEBAIONINX CaMOCTOSTEbHOE
co3anue GU3NYECKON MOENH, aIeKBAaTHON YCIOBHUSM 3a/1a4H;

e TIOHMMaHHE (U3MYECKUX OCHOB W MPHUHIUIOB JACHCTBHUS TEXHHUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJaMH CAMOCTOSITEIFHOTO TUIAHUPOBAHMS W TPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIM3a W HHTEPIpPETaluyd HH(POpMAIUH,
OIpEIENICHUS TOCTOBEPHOCTH MOJIYUEHHOIO Pe3yJIbTaTa;

e CO3JaHME YCIIOBUHM Ul Pa3BUTHUS YMEHUH MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wu3yuenune ¢usuku (0a30BbIil ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/EINIO), B
11 kmacce — 68 yacos (2 yaca B HEZIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldOT SABJISETCS PEKOMEHIIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpOBEJCHUST J1a0OpaTOPHBIX pPabOT W OMBITOB C YYETOM HWHIMBUAYATHHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COIEPKXAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHUS

®usuka — Hayka O npupozac. HaydHble METOABI MO3HAHUSA OKPYXkKAIOIIETO
mupa. Ponp JKkcnmepuMeHTa W TEOPUM B IPOLECCE ITO3HAHMS IPUPOJBL.
DKCIepUMEHT B (pu3HKe.

MonenupoBanue (uU3NYECKUX SBICHUM M TporeccoB. HayuHble rumortessl.
duzuyeckue 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MUpa, B IIPAKTUYECKOHN JAEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble M LUPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JTATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSAs] CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MAaTepUAIbHOW TOYKH, WX MPOCKIUH HA OCH CHUCTEMbI KOOPAUHAT.
CrioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsAMOJIMHEHOE nBrokeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U NEPEMEIICHUS
MaTepUalIbHON TOYKU OT BPEMEHH.

CBobOosiHOE TazieHre. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBonnHentHoe  nBwkeHWE. JIBW)KEHHME  MaTepuasbHOM TOYKH 1O
OKPYKHOCTH C MOCTOSSHHOU IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHHAS
ckopoctb. [lepron n yacrora oOparienus. LleHTpocTpeMutensHoe yCKOpEeHue.

TexHuyeckue yCTpONCTBA W TNPAKTUUECKOE TMPUMEHEHHUE: CIHIOMETP,
JBIDKCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeaun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUéTa, WIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBanue ABUKEHUM ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3pekEHHOM ITPOCTPAHCTRBE.

HaOmronenue aBmkeHUs Tea, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOTHOTO MMaICHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3ydeHne HEpAaBHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLICHHS MEXKIY NyTSAMH, NPOWJICHHBIMH TEJIOM 3a
NOCJIEN0BATENbHBIE PAaBHBIE MPOMEKYTKH BpPEMEHM TIPU PABHOYCKOPEHHOM
JBVKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydenne nBUKEHUS IapuKa B BA3KOU KUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Iprammn  otHOocuTensbHOCTM  [ammnes. IlepBeid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon Herotona
JUIS. MAaTEPUANIbHON TOUKHU. Tpernii 3akoH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3akoH BcemupHoOro TtsaroteHusa. Cuna Tspkectu. llepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buapl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpEeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conmpoTUBIICHUS PU ABUKECHUY TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE JBMKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckre yCTpOWCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuu.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3axkon HerotoHa.

N3smepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJI TPEHUS MMOKOSI, KAUYEHUSI i CKOJIbKECHUSL.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH.



HccnenoBanye 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pe3nHOBOM 00pa3slie, OT UX AepopMaIiu.

HccnenoBanue yCIOBUM pPaBHOBECUS TBEPAOrO Tella, HMEIOIIET0 OCh
BpAllCHMUSL.

Tema 3. 3aKoHbl COXpaHeHUA 6 MeXAHUKE

Nmnynec MarepualbHOM TOUYKM (Tena), CUCTEMbl MATE€pPHAIBbHBIX TOYEK.
NMIynbsC CHIIBI U M3MEHEHHE HMILYJbCa TeJla. 3aKOH COXPAHEHHUs HMITYJIbCA.
PeaktnBHOE BMXEHUE.

PabGora cuiiel. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus MarepualbHOM TOUkH. Teopema 00 H3MEHEHUH
KUHETUYECKOU YHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas JHEPIus yIpyro
nepopMUpOBaHHON  mpyxuHbL. [loTeHIManbHas SHeEprus Tena  BOJIU3U
ITOBEPXHOCTHU 3EMIIH.

[loTeHnmanbHple W HENOTEHIHaJbHble  cuibl.  CBs3b  pabOTHI
HETIOTCHIIMAIBHBIX CHJI C MU3MEHEHHEM MEXAHWYECKOW SHEPIUU CUCTEMBI TEIl.
3aKOH COXPAHEHMSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u HEYIIpyTrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA W IPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
MIPY>KUHHBIN TUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexoa NOTEHIUATLHON SHEPTUU B KWHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne abCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIbIO JIBYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue CBA3M pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW PHEepruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJiexyJsipHasi pu3nka U TepMOIMHAMHKA
Tema 1. Ocnoevt MoeKYNAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUIECKOU TEOPUHM U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. ubddysus. Xapakrep ABMKEHHUS U
B3aMMOJICVCTBUSI YaCTHUI[ BellecTBa. MOJEIM CTPOCHUSA Ta30B, XKUIKOCTEH H
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieii. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemiecTa. [Toctosinaas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE ypaBHEHHE  MOJEKYJISPHO-
KHMHETUYECKOW TEOpUU HICANbHOro ra3a. AOCOJIOTHAas Temmeparypa Kak Mepa
CpelIHEW KWHETHUYECKOW S5HEpruu TEIJIOBOro JBWKEHUsA dactul rasza. [llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHEe MeHneneeBa—KiianeipoHa.
3akoH JlanbroHa. M3ompoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHHE HM30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHUYecKue yCTpOWCTBA M MPAKTHYECKOE NPHUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OmnbIThI, JOKA3bIBAIOIINE IHUCKPETHOE CTPOEHHUE BellecTBa, (poTorpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUN.

OnbiThl 10 TU(DPY3UH KUKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita lllTepHa.

OneITsl, JTOKa3bIBAIOIIINE CYILLIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBHSI.

Mopueinb, WUTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HAa CTEHKU COCYa.

OneIThl, WUTIOCTPUPYIOIIME YPAaBHEHUE COCTOSHMS HJI€AJbHOTO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

OnpeneneHne Macchl BO3/AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHMIA
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY IMapaMeTpaMu COCTOSIHUSI pa3pe’KEHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMoanHaMuueckass cucteMa. BHYTpeHHsIST 3HEprus TEpMOAMHAMHUYECKON
CUCTEMBI U croco0bl €€ n3MeHeHusd. KonuuecTBo TemnoTel U paboTta. BHyTpeHHss
SHEPrus  OJHOATOMHOIO  HWJealbHOro  rasa. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AelbHAs TEIJIOEMKOCTh BEIIECTBA.
KonuyecTBO TEIIOTHI U TEILIONEPEIaYe.

[Tonsitue 006 ammabatHoM miporiecce. llepBwIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3aKOHAa TEPMOAMHAMUKHM K H3ompoleccaM. ['paduueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTs IpoIieccoB B IPUPOJIE.

TennoBble  mammHbl.  [IpuHIUNBI ~ AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBHIX MamuHax. Kosdduiment mnomne3Horo
nevictBusi TerioBod MamuHbl. [{ukn KapHo u ero kodp@UIMEHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTHYECKHE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuyeckue yCTpoWCTBA M NPAKTUYECKOE TNPUMEHEHHE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
MpoOKW W3 OYTBUIKM TIOJA JCHCTBHEM CXKAaTOTO BO3AyXa, HarpeBanwe 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEPTUM (TeMIIEpaTyphl) Tella P TeIlonepeiaye.

OnpiT 10 anauabaTHOMY pACIIUPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl

N3MmepeHne yaenbHOM TEMI0EMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eewecmea. Dazoewvie nepexoonvl

[TapooOpazoBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacellieHHbI Tap. YaenbHas TemuioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT JABJICHMUSI.

TBépnoe Teno. Kpucramiueckre u aMoppHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctamuiel. CoBpeMeHHble MaTepuanbl. llnaBneHune u
KpUCTaJUIU3alus. Y IeabHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHue TerioBoro 6anaHca.

TexHuyeckue YyCTpONCTBA W NPAKTUUECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHUasioB, B
TOM YHCJIE HAaHOMATEPHUaIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiiCTBA HACBHILLIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMOHCTpalust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepeHne 0THOCUTEIBLHOMN BIAXKHOCTH BO3/IyXa.

Paznen 4. DiekTpoaAuHaAMHUKA
Tema 1. dnekmpocmamuxa
OJIeKTpU3alMs TeJl. OJJNEKTpUYeCKud 3apsa. JIBa BHIa SIEKTPUYECKHUX
3apAnoB. IIpOBOJHUKM, IMANEKTPUKA W IOJYINPOBOJHUKH. 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kymona. ToueuyHbIl 31EKTpUUECKUI 3apsi.
Dnektpudeckoe noJie. Hanpsxk€HHOCTD anekTpuyeckoro nois. [Ipunnun



CYyHEPHO3ULINH BJIEKTPUUECKUX MOJeH. JIMHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anekrpocraruueckoro  mnoss.  [lorenmuman.  PasHoctb
noTeHUUANOB. [IpOBOOHUKM W JUANEKTPUKU B DIEKTPOCTATHYECKOM IOJIE.
JlusnexkTpuyeckasi MPOHUIIAEMOCTb.

OnekTpoémkoctb. KonaeHncarop. DIeKTpOEMKOCTh MJIOCKOTO KOHJEHCATOPA.
DHeprusi 3apsSKEHHOT0 KOHAEHCATopA.

TexHuyecknue yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATUYECKasl 3alluTa, 3a3€MJICHHE DJIEKTPOnpuOOpOB,
KOHJICHCATOpP, KOMUPOBAIIbHBIN aIapar, CTPyHHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHIMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrE HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[TpoBOIHUKH B AIIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTAaTUYECKAs! 3a1IUTA.

JIMPIEKTPUKH B AIIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaJH
MJIACTUH, PACCTOSHUSI MEXKAY HUMH U JUDJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHACHCATOopA.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl

N3MmepeHune 31eKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpspxkenue. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUUECKOE COMPOTUBIICHUE. Y AEIbHOE COIMPOTUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, MAPAILICIBHOE, CMEMIAHHOE COCTMHEHUE POBOJHUKOB.

Pabora oamekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIIAsA CUJIAa U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHHKA TOKA.
3akoH Oma 17151 TOJTHOM (3aMKHYTOM ) AJieKTpruyecKoi nenu. Kopotkoe 3aMbIKaHuE.

DONEeKTpOHHAasT  MPOBOAUMOCTh  TBEPJBIX  METAUVIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAILJIOB OT TemIiepaTypbl. CBEpXMIpPOBOIUMOCTb.

DneKkTpuYecKuid TOK B BakyyMe. CBOKCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpOBOTHUKHY. CoOcTBeHHas u puMecHast MIPOBOJIUMOCTD
nostyrpoBoAHUKOB. CBoMcTBa P—N-niepexosa. [1omynpoBoHUKOBBIE MPUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBoOpax M paciulaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTAYECKAS AUCCOLUALIUS. DIEKTPOJIH3.



OnekTpuyeckuid TOK B raszax. CaMOCTOATENBHBIN M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IIPAaKTUYECKOE IIPUMEHEHHE: aMIepMETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKa, OAJIEKTpOHArpeBaTelbHblE MPHOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THOJ,
TEPMHCTOPHI B (POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN U0/, TaTbBAaHHUKA.

Jlemoncmpayuu

N3mepenue cuibpl TOKa U HalPsSDKECHMSL.

3aBUCUMOCTh COIPOTUBIICHUS HUIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI,
IJIOLIAM TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMmelaHHOe COeTMHEHNUE TPOBOTHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABMXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSIS NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yyeHnue cMEaHHOro0 COEAMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYIIEH CHIIBI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmnronenue aexrposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBISIETCS C
Y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MAaTE€MaTHKH,
OMOJIOTHUH, XUMHUH, TeoTrpaduu U TEXHOJIOTHUH.

Mesicnpeomemnuvle nousimusi, CBSI3aHHbIE C HW3YYEHHMEM METOJIOB HAYYHOIO
NO3HAaHMS: SIBJICHUE, HAy4YHbIH (akT, rumoresa, (u3nyecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIOIEHNE, SKCIIEPUMEHT, MOAEIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pellleHHEe CUCTEMbl YpaBHEHUMW, JIMHEWHAs QyHKOu,
napabona, runepoosna, ux rpaduk U CBOWCTBA, TPUTOHOMETPUUYECKHE (HYHKLIHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, Auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayu, TEIJIOBOE PABHOBECHE),
ANIEKTPUUECKHUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEU U



ra3oB, JJIGKTPUUYECKHE CBOWMCTBA METAJIOB, JJEKTPOJMTHYECKAS JAUCCOLMALINS,
rajbBaHHKaA.

l'eocpaghus: BIaXXHOCTH BO3/TyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HMCHOJIb30BAHHUEM MEXaHU3MOB,
y4€T TpEHUsT B TEXHHUKE, MOAIIMITHUKH, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrue), JABUTATE]Ib BHYTPEHHETO
cropanusi, maposasi TypOrHa, OBITOBOW XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJTYYEHHS] COBPEMEHHBIX MaTepuajioB, B TOM YHUCJIE HaHOMATEpPUAJOB, H
HAaHOTEXHOJIOTUH, 3JEKTPOCTATHYECKAs 3alllMTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTpYHHBIN IPUHTED, AIIEKTPOHArpeBaTEIbHbIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHATHL.  B3anMoOneWCTBHME  IMOCTOSHHBIX ~ MarHUTOB.
MaruntHoe mnone. Bektop MarHuTHOM uWHAYKOMH. [lpuHIMI cynepno3nnuu
MAarHATHBIX NOJIeW. JIMHUM MarHUTHOM WHAYKUMH. KapThHAa NWHWNA MarHATHOU
MUHAYKIUU T0JIS1 TOCTOSIHHBIX MarHUTOB.

MarautHoe 10JI€ TPOBOJHMKA ¢ TOKOM. KapThHa nMHMN MHIYKIHH
MAarHATHOTO TOJISI JUIMHHOTO MPSMOTO IPOBOJHUKA M 3aMKHYTOTO KOJBLEBOIO
MMPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumonencTerue npoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOIysb U HamlpaByieHUE. [BUKEHUE 3apsKEHHON YaCTUILIbI
B OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SBeHne ANEKTpOMAarHMTHOM MHAYKIMU. [IOTOK BEkTOpa MarHUTHOM
UHAYKIUU. OJEKTPOABIKYLIas CHJa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOW
unaykuuu dapanes.

BuxpeBoe anekTpuyeckoe Iosie. OJIEKTPOABWXKYINAs CHJIa WHAYKIHWH B
IPOBOJHUKE, IBWKYILEMCS MOCTYIATENIBHO B OJJHOPOIHOM MATHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CHUJA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYLIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOoJIe.

TexHuyeckue yCTpOWCTBA W NPAKTHYECKOE IPUMEHEHHE: ITOCTOSHHBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTaTENb, YCKOPUTEIA 3JIEMEHTAPHBIX
YacTHL], UHIYKIHOHHAS [1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMA MAarHUTHOTO TIOJISI.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHOW MHIYKIIUH.

IIpaBuino Jlenna.

3aBUCUMOCTh DJICKTPOJIBHKYILEH CHJIBI MHAYKIUUA OT CKOPOCTU M3MEHEHHS
MarHuTHOTO ITOTOKA.

SIBrIeHME CAaMOUHIYKIIUY.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue 1enCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICeHUA 3JIEKTPOMArHUTHOW MHTYKIIHH.

Pa3nen 5. Koste6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHummuble K0aeoanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
[Mapmonnyeckue konebanus. Ilepuon, yactora, amrumTyna U Qasza KojaeOaHHIA.
[IpyxvHHBIN MaATHUK. MaTeMaTU4eCKUN MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
kosnebanuil. [IpeBpanieHue s3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUST B
UJCAUTBHOM KOJIOATEIIbHOM KOHTYype. AHAIOTHS MEXIYy MEXaHUYeCKUMU U
ANEKTPOMATHUTHBIMU KoyieOanusmMu. Popmyna Tomcona. 3aKOH COXpaHEHUS
SHEPTUU B UJICATHHOM K0JIe0aTEeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJieOanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennbiii TOK. CUHYCOMAQIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHUE CUJIBI TOKa H
HaIpsHKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U MOTpedICHUE ANEKTPUUECKOM
SHEPruM. JKOJOTUUECKUE PUCKHU TPU MPOU3BOJICTBE 3JEKTpodHEpruu. Kynbrypa
WCTIOJIb30BAHUS 3JICKTPOIHEPTUU B TOBCEIHEBHOM JKU3HM.

TexHn4eckrue yCTPOMCTBA M IPAKTUYECKOE NPHUMEHEHUE: JJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUM 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KOJIeOATEIbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUN MasSTHUK).



Hab6nronenue 3aTyxarmux KoeOaHuu.

HccnenoBanne CBOWCTB BIHYXKICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJIECOAHMIA.

Pe3oHaHc mnpu MOCIIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTHU U KOHJEHCATOPA.

Mopeinb TUHUH 3J€KTPONepeaadH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanre 3aBUCUMOCTH MEPHOAA MajbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanre nNEepeMEHHOr0 TOKa B IE€NM W3  MOCIEAOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoOMaAzZHUNHbLE 60IHbL

Mexanuyeckue BOJIHBI, yCIOBHS pacnpoctpanenHud. llepuon. Ckopocth
pacrpocTpaHeHus W JJuHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u nuPpakuuss MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSA M3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBoiCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHHUE, TOJIApU3aius, Tudpakiys,
untepdpepeHius. CKopocTb 3J€KTPOMarHUTHBIX BOJIH.

[IIkana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHeHne 3JeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI pagrOCBs3U U TeleBUuAeHUA. Pagnonokamnus.

DNEeKTPOMAarHMuTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEIULIMHE, panap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, TesiedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KoneOmromeecs Teno kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHnu u 1uppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnronenue cBsi3u TpOMKOCTH 3BYyKa M BHICOTHI TOHA C aMILIUTYI0N U
4acTOTOM KOJIeOaHUI.



HccnenoBanne  CBOWCTB  AJEKTPOMArHWTHBIX  BOJIH: OTPAKEHHUE,
MpeIOMIICHUE, TOSIpU3ans, Tudpakius, THTephepeHITHS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonmHENHHOE pacnpoCTpaHEHHE CBETa B
OAHOPOHOM cpeae. JIyu cBeTa. ToueUHbIN UCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHHS CBETa. AOCOTIOTHBIN TTOKA3aTelb
npenomneHus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbId yrojg IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CrnoxxHbIi coctaB Oenoro ceeta. L[Ber.

CoOuparomyie W pacceuBaronue JuH3bl. ToHkas nuH3a. @DOKyCcHOE
pacCTosITHUE W ONTHYeCKas cuiia TOHKOW JMH3BL [locTpoenne wu3o0pakeHul B
coOMparolMX U paccerBaIIUX JinH3aX. DopMyiia TOHKON JIMH3BL. Y BEIMYEHHE,
JABAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBass ontuka. Wutepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBuss HaOMOIEHUS MAKCUMyMOB M MHHUMYMOB B HMHTEp(EpEeHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBeta. JudpakinuonHnas pemeTka. YcioBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue yCTpOMCTBa M TMPaKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIMOHHAs peléTKa, TOJIPOUSI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPaHEHUE, OTPAKEHUE M MPEIOMIICHHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TomHOE BHyTpEeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue cBOMCTB M300pakeHUH B JTMH3AX.

Mopenu MUKpOCKoma, TeJIECKOIa.

Habmronenue natepdepeHnm crera.

Habmronenue nudpakiuu ceera.

Habmronenue nucrnepcuu cBera.

[TonyueHue ciekTpa ¢ TOMOIIBIO MPU3MBI.

[Tomydyenue cekTpa ¢ mOMOIIbIO JUGPAKIIMOHHON PEIIETKH.

HaGnronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomoi



N3mepenue nokasaresns NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNMATbHOM TEOPUH OTHOCUTEIHLHOCTH
['paHuipl  TPUMEHMMOCTH  Kjaccuyecko — MexaHuwku.  [locTymatel
CIIEHIHAIBHOW TEOPUHU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOMYJSA CKOPOCTH
CBETa B BaKyyMe, IIPUHIIUI OTHOCUTEIIbHOCTU DUHIITEHHA.
OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHUE
JUTHBL.
DHEprusi U UMITYJIbC PEISITUBUCTCKONU YACTHUIIBI.

CBs13b MaccChl ¢ aHeereﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIIbI. 9Hepm;{
IIOKO4.

Pa3znen /. KBantoBas pusznka

Tema 1. Dnemenmul Kéanmoeoi ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprun HOTOHA C €r0 YACTOTON. DHEPIrUs
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
dotorddexra. YpaBuenue DunmTeiHa mia dotoddpdexra. «KpacHas rpaHunar
dboTorddexra.

Hasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IeHUCTBHE CBETA.

TexHuueckue yCTPONCTBA M MPAKTHYECKOE MPUMEHEHHE: (HOTODIIEMEHT,
dboToMaTUMK, COJTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeTHEro GoTodddekra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThl Pesepdopma mo paccessHHIO o -4acTHIIL.
Ilmanerapnas mogzenbs aroma. Ilocrymatrel bopa. M3nyueHue u morjiouieHue
(GOTOHOB mMpU Mepexojae aToMa C OJHOTO YpPOBHS DHEPruuM Ha Apyrou. Bumwl
crieKkTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMA BOAOPO/IA.

BousiHOoBBIE cBoOVicTBa yacTul. Bonnel ne bpoinsa. KopnyckynsspHo-BOIHOBOM
IyaJIU3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopna.
Onpenenenre JJIMHBI BOJIHBI JIa3epa.
HaGnronenune mMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi
Ha6nronenue muHeHyaToro CeKTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompemeneHuto  cocTaBa
paguoakTuBHOTO wu3nmydeHus. CBoiictBa amb(da-, Oera-, TaMMa-U3ITydCHUSI.
Binsinue paaAnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TpOTOHA M HelTpoHa. HykionHnas mopens siapa ['eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30tormsl.
Anb(a-pacnaa. OJEKTPOHHBII M TO3UTPOHHBIM Oera-pacnag. [‘amma-
U3JIydeHue. 3aKOH paguoaKkTUBHOTO pacraja.
DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. JledekT Macchl sipa.
SnepHble peakuuu. Jlenenue u CUHTE3 sIEp.
Anepubiit peakrop. TepmosnepHsiit cuutes. [Ipo6iembl U MepCIeKTUBBI
SIEPHON IHEPTETUKU. DKOJIOTHUECKUE ACTIEKTHI SIAEPHON SHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTob1 HAOMIOICHUS U PETUCTPALIMU DJIEMEHTAPHBIX YaCTHII.
@yH1aMEeHTalIbHbIE B3aUMOJIeHCTBUA. EAMHCTBO (pu3nuecKoil KapTUHBI MUpA.
TexHuyeckue yCcTporuCTBa M MPAKTUYECKOE MPUMEHEHHUE: TO3UMETpP, Kamepa
Buiibcona, simepHbIii peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl
WccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM oTorpadusim).

Pa3nes 8. Jy1eMeHThI ACTPOHOMHHU U ACTPOPU3UKHU

DTarnbl pa3BUTHS aCTpOHOMUH. [[puKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
ACTPOHOMMH.

Bun 3Bé3anoro Heba. Co3Be3qus, sSipkue 3BE3/BI, IUIAHETHI, WX BUIUMOE
JIBUOKCHHE.

Comnneunas cucrema.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHepruum CoJsiHIIAa W 3BE3L.
3BE3/71bI, UX OCHOBHBIC XapaKTEPUCTUKU. J[Marpamma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITOCJIEIOBATSIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JJIs 3BE3]] INIABHOM IOCIIEA0BATEILHOCTA. BHYTpEHHEE CTpOECHUE



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonuu CoJHIA U
3BE3/1. DTaIbl )KU3HU 3BE3I.

Muineunbiii I[Iyte — Hama I'amaktuka. Ilomoxxenwe u aBwxkenue CoJiHIIAa B
lNamaktrke. Tumnbl ramakTuk. PagunoranakTuky U kBa3apbl. YEpHbBIE ABIPHI B AIpAX
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa06ma. Paz0eranve rajiakTuk.
Teopus bonpmioro B3peiBa. PennkroBoe nsiydyeHue.

Macmradnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnnie mpoOaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HMCIOJIb30BAHHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN ISl OMPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usA CEBEPHOrO MOJyIIAPHs U IPKHUE 3BE3BI.

Ha6nronenus B teneckon Jlynsl, muianer, Muneunoro Ilytu.

O0o0maromnee MOBTOPEHUE

Ponb ¢u3uku uW acTpOHOMUUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHON M ATUYECKOM cdhepax AesITeIbHOCTH YeOBEKa, pOJib U MECTO (PU3UKH
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHHE MUpPa, pojib (PU3UUECKON Teopuun
B (opmupoBaHUM TpeACTaBiICHUM O (GUBUYECKOW KapTUHE MHUpPa, MECTO
(bu3UYECKON KapTUHBI MHUpPa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJACTABIIEHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs ¢
YUYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHd MATEMATHUKH,
OMoNOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C M3YUYCHHEM METOOB HAYYHOTO
MO3HAHUWA: SIBJIEHWE, Hay4HbId (akT, TUMOTe3a, (u3nuecKkas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOCHUE, SKCIIEPUMEHT, MOJICIIUPOBAHNE, MOJIENb, H3MEPEHUE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI M UX MPOEKLIHWH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (YHKIWN, MPU3HAKKA TOM00USI TPEYrOJIbHUKOB,
oTpeIesICHHE IO TUIOCKUX GUryp u oobeémMa Ted.

buonoeus: snextpuueckue sBICHUS B KUBOM mpupone, KojaedaTelbHbIe
JIBUKEHUS B )KUBOM MPUPOJAE, ONITUUYECKUE SBJICHUSA B JKUBOU MPUPOJIE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAS CTPYKTYpa TBEPIBIX
T€d, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAIMYECKONM PpEIIETKH, CIEKTPaJbHBIN
aHanms.



l'eocpagpua: MarHuTHbBIE TIOJKOCA 3€MJIM, 3aJ€KH MarHUTHBIX pYI,
doToCchEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHIE 3EMIICTPSICCHHIM.

Texnonocus: JIMHAMA BJEKTpPONEpeNad, TIEHEpaTop IEPEMEHHOTO TOKa,
ANIEKTPOJBUraTENb, WHIAYKLIMOHHAS I€Yb, pajxap, PaavuoONpUEMHUK, TEIEBU30D,
anTenHa, tenedon, CBY-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
CoJTHEuHas Oarapesi.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEIJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mnpeamera «®Pusnka» Ha YPOBHE CPEIHETO OOIIETO
oOpasoBanusi (0a30BbIIl YPOBEHB) MOJDKHO OOCCIICUUTHh JOCTIDKCHHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3ukay J0HKHBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYy4YarIIUXCA PYKOBOJCTBOBATHCA
chOpMUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHHX  YOEKIEHHUI, COOTBETCTBYIOLIUX
TPAJIULMOHHBIM LEHHOCTSAM POCCUHCKOrO OOILECTBA, PACIIUPEHUE >KU3HEHHOTO
OMbITa U ONBITA ACSITEIBHOCTH B MPOLECCE peajnu3alid OCHOBHBIX HANpPABICHUN
BOCITUTATEIbHOM E€ATEIbHOCTH, B TOM YHCIIE€ B YaCTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(OpPMUPOBAHHOCTH IPAKIAHCKON MO3ULKN 00yUYaIOLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHUCKOI0 OOLIECTBA;

OPUHATHE  TPAJULMOHHBIX  OOIIEYETIOBEUYECKMX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEpPECAX IPaXAaHCKOTO
oO1l1ecTBa, y4acTBOBaTh B CaMOYIIpaBJI€HUU B 00pa30BaTesIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATH C COUMAIbHBIMA HHCTUTYTAaMU B COOTBETCTBUU C
X QYHKUUAMH U Ha3HAYECHHUEM;

TOTOBHOCTbH K TYMAaHUTApHOUN U BOJIOHTEPCKOM AESATENbHOCTH;

2) MaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K IOCYAapCTBEHHBIM CHUMBOJIAM, OCTHXKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYalMI0 W TMPUHUMATh OCO3HAHHBIE pEILCHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YMKCII€ B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUNBOTO OyAyIIEero;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyuiero pu3nvyeckoil Hayke;



5) Tpya0BOr0 BOCIIUTAHUSI:

UHTEpEC K pa3nuyHbiM cdepaMm MpodeccroHaNbHON eATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymier mpo¢eCCuu M peaanu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTBh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(GU3UKN HA TIPOTSHKEHUN BCEU KU3HH,

6) 7K0JI0rHYecKOro BOCHUTAHMA:

c(hOpPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYPhl, OCO3HaHUE TIJI00aTBHOTO
XapaKTepa 3KOJOTMYECKHUX MPOOIeEM;

IJJAHUPOBAHUE U OCYIIECTBIICHHUE ICVCTBUI B OKPYXAIOIIEH Cpelie Ha OCHOBE
3HAHMS LEJIed YCTOWYNBOTIO PA3BUTHA YEIIOBEYECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJIOTMYECKOW HAIpPaBJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 110 PU3UKE;

7) HEeHHOCTH HAYYHOTO O3HAHMSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3MUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAY4YHOW JEATENBHOCTH, TOTOBHOCTH B IpOLECCE
U3ydyeHUus (PU3MKKM  OCYLIECTBIIATh IMPOEKTHYIO U HCCIEIOBATENIbCKYIO
NEATEIbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble JJornyeckue aelcTBUA:
CaMOCTOSITeILHO  (DOPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEHATh LEIN ACATECIBHOCTH, 3aJaBaTh MApAMETPhl U KPUTEPUU HX
JIOCTHOKCHMUS;
BBISIBJIITH  3aKOHOMEPHOCTH M TMPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IJIaH pPELICHUS] MPOOJIEMbl C YYETOM aHalv3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUM JESITEIIbHOCTH;
KOOPAMHUPOBATh M  BBIMIOJHATH PpabOTy B YCIOBUSIX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOCHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciegoBare/ibCKue AelCTBUS.
BJIaJIETh HAYYHOM TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSAMHU U METOAAMHU
(bu3HUecKOl HAyKU;



BJIAJ€Th HaBbIKAMU y4€OHO-UCCIIEI0OBATEIbCKON U MPOEKTHON AESTEIBHOCTU
B 00yacTi (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOUCKY
METOJIOB peIIeHUs 3aaad (PU3NYECKOTO COACPKAHUS, MPUMEHEHUIO Pa3THYHBIX
METO/IOB ITO3HAHUS,

BIAJCTh BHUAAMH JEATEILHOCTH 10 TMOJYyYEHHUIO HOBOIO 3HAHMS, €ro
WHTEPIpPETANK, TPEOOPa30BAaHUI0O W TMPUMEHCHHIO B PAa3IMYHBIX YYCOHBIX
CUTYaIIMsIX, B TOM YKCJIE MPU CO3JJaHUU YUEOHBIX MTPOEKTOB B 001aCTH (PU3UKH;

BBISIBJIAITh TIPUYUHHO-CIICJCTBEHHBIE CBSA3M U aKTyaJlU3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIIOTE3y €€ pEIICHHs, HAXOIWUTh apTyMEHTHI IS JOKa3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApaMETPhl U KPUTEPUH PEIICHHUS,

aHANIM3UPOBaTh TIOJIyYCHHBbIE B XOJ€ pEIICHHs] 3aJayd  pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATh MX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpMyIHMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JESATETLHOCTH, B TOM YHCIIE TIPHU U3yUeHNUN (HU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAIIHSIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;,

YMETh TMEPEHOCUTh 3HaHUS 10 (QU3MKE B MPAKTUYECKYyI0 00JIacTh
KU3ZHENIEATECIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC HCH, TTPEJIaraTh OPUTHHAIBHBIC TIOJIXOJIBI M PEIICHMS;

CTaBUTH MIPOOJIEMBI U 33]1a4H, TOMYCKAIONINE aThTCPHATUBHBIC PEIICHHSI.

Pabora c undgopmanmeii:

BJIAJICTh HABBIKAMHU TIOJyYCHHsS] MH(POpMAUA (PU3UIECKOTO COJEPIKAHUS W3
MCTOYHMKOB PAa3HBIX THIIOB, CaMOCTOSITCIIBHO OCYIIECTBIATH IIOWMCK, aHAJIN3,
CUCTEMATH3AIMI0 W HWHTEPIPETANNi0 WH(OOPMAIMU Pa3INYHBIX BUIAOB U (GopM
IIPE/ICTaBIICHNUS,

OIICHUBATH JIOCTOBEPHOCTH MH(OpMAITHH;

UCIIOJIb30BaTh  CPENCTBA  HMH(DOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
3a/a4 ¢ COOJIOJICHHEM TpeOOBaHUN SProHOMHUKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, PECYpCOCOEpekKEHUs, TMPaBOBBIX M  JITHYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30MTaCHOCTH;

co37aBaTh TEKCThI (PU3MUECKOTO COJEPKaHUS B Pa3IUYHBIX (opmaTtax ¢
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUU | TIEJICBON ayIUTOPHH, BEIOMpAs ONITUMAIIBHYIO
(dbopMy mpeICTaBICHNS U BU3yaJIn3aIliH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHSA:
OCYIIECTBIATH OOIIEHUE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCHUIKM KOH(JIUMKTHBIX CHUTyalluii #  cMsr4arh
KOH(DJIUKTBIL;



pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOUYKY 3PEHMSI C HCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jIeHA KOJUIEKTUBA;

OpUHUMATh I[€JIM  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPAVUHUPOBATh JEHCTBUS MO €€ JOCTUKEHHIO: COCTaBIATh IUIAH JEHCTBHIA,
pacnpenenarTb poJid C y4ETOM MHEHMH Y4YacTHUKOB, OOCYXIaTb pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXXIOr0 Yy4YacCTHUKAa KOMaHIbl B
oOIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLCHUBAaTh WJAEH C TIO3UIUM HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATETMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JACTH
GU3UKK W aCTPOHOMHUHM, BBIABISATH NPOOJEMBI, CTaBUTh WU (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATENIbHO COCTABJIATh IJIAH PEHIEHUS PAcUYE€THBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

J1aBaTh OIICHKY HOBBIM CUTYAIIUsIM;

paclMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JeaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATH €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 3a pELICHMUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIMH B 00JacTH
(U3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBHI B JICSITEIBHOCTD,
OIIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BIAJCTh HABBIKAMH  TO3HABATENIbHOW  pedieKkcMr KaKk  OCO3HAHUsA
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IMPOILIECCOB, WX PE3YJbTaTOB U
OCHOBAHHUI;

WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
peLIeHus;



YMETh OLIEHUBAaTh PUCKM U CBOEBPEMEHHO IPUHMMATh PEUIEHHUs MO HX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYrMX IpU aHalU3e pPe3yJIbTaTOB
JESITEIbHOCTH;

IPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYrMX IpU aHaJM3€ pPEe3yJbTaTOB
JESITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JPYIHMX HA OLIMOKH.

B nmponecce NOCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOrPAMMBI
mo ¢u3nKe UII YPOBHS CpPEIHEro O0O0mero oOpa3oBaHUS Y OOYyJarOITUXCS
COBEPILIEHCTBYETCS AMOIMOHAJIBHBIN UHTEJIEKT, peAnoIararonyii
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO0 CIIOCOOHOCTh IOHUMATh CBOE 3MOIMOHAIIBHOE
COCTOSIHUE, BUJETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIIBHOM CEpBI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKIIIOYAIOIIET0 CAaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJEHUE, CIOCOOHOCTh aJalTUPOBAThCS K
SMOLIMOHAJIBHBIM U3MEHEHUSIM U MIPOSBIISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIICHUE K JTOCTHKECHMIO LIEIH U
yCrexy, ONTHMHU3M, WHHUIMATUBHOCTh, YMEHHE JCWCTBOBATh HCXOJS M3 CBOUX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
ApYTUX, YYUTBIBaThb €ro IMpH OCYIIECTBIECHUM OOILIEHHUs, CHOCOOHOCTh K
COUYYBCTBHIO M COIEPEKUBAHNUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPAUBaTh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pPojb U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU €SI TETbHOCTH JIOJIEN;

YYUTHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (DU3NYECKUX MOJEICH:
MaTepuaibHas TOYKa, MHEpIIMAIbHAs CUCTeMa OTCYETa, AOCOIIOTHO TBEPIOE TETIO,
UJICAIbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, JKUIAKOCTEW U TBEPIBIX TEJ, TOUCUYHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelIeHnU PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KHHETUYECKOM TEOPUHM CTPOECHUS BEIIECTBA U



ANEKTPOJMHAMUKH: PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  NPAMOJMHEHHOE
JBIKEHUE, CBOOOJHOE IMAJIEHUE TeJ, JBHKEHHE II0 OKPYXHOCTH, HWHEpLHUS,
B3auMoJeiicTBue Ten, qud¢y3us, 6pOyHOBCKOE BIKEHUE, CTPOCHHUE >KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tl MPU HArPEeBaHUU (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHE, HCIIApEHUE, KOHACHCALUs, IUIABJICHHE, KPUCTAIUIM3ALNsl, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, ITOBBIIICHNE JABJICHMS I'a3a [IPU €r0 HarpEBAHUM B 3aKPBITOM
cocyne, CBf3b MEXAy NapameTrpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
ANEKTpU3ALMs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OIKCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3ys (PU3NYECKUE BEIMUUHBI:
KOOpAWHATA, IIyTh, IIEPEMEILECHHE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHuIa,
UMITYJIbC T€Jla, KUHETHYECKasi DHEPrus, NOTECHUUAIbHAs HYHEPIUs, MEXaHUYECKas
paboTa, MexaHMYecKas MOILHOCTb, IpPU ONHCAHUM MPABWIBHO TPAKTOBATh
(U3NYECKUI CMBICI HCIOJIb3YEMBIX BEIMYMH, UX OOO3HAUYEHUS U EIUHULBL,
HaxoJUTh (HPOPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3NYECKYIO0 BEJIUUHMHY C JIPYTUMU
BEJINYNHAMU;

ONMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUA,
UCTONB3ysl (U3MUECKUE BEJIMYMHBI: [JaBJICHHE Tra3a, TEMIIepaTrypa, CpEeaHss
KMHETUYECKask YHEPTUSI XaOTUYECKOTO JIBHKEHUS MOJEKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHssSI SHEprus, padora rasa,
KO3(PUIIMEHT TMOJE3HOr0 JACUCTBUS TEIUIOBOIO JBUTATENs; IPU OMNHUCAHHU
OPaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIHOJIb3YEMBIX BEJIMYUH, UX
0003HaUE€HHUS W €IUHUIBI, HAXOAUTh (HOPMYIbI, CBS3bIBAIOIINE JAHHYIO
(pU3HYECKYIO BEJIMUMHY C IPYTUMHU BETMUMHAM;

ONMCBHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOWCTBA BEIIECTBA U JJIEKTPUUECKHE
ABJICHMSI (ITPOLIECCHI), UCTIONB3Ys] (PU3NUYECKUE BEIIMYMHBI: JIEKTPUUECKUN 3apsij,
ANEKTPUYECKOE TO0JIE, HANPSHKEHHOCTD MOJIS, MMOTEHIHUAII, PA3HOCTh NOTEHINAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBATh (PU3MUECKUM CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUECHMsS] U EIUHMIIBI; YyKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3UUECKYIO BETUUYHMHY C JPYTMMH BETMUMHAMU;

aHANM3UPOBaTh (PU3MYECKHE MPOLECCHl U ABJICHMS, UCIOIb3Ys (PU3UUECKUE
3aKOHBI M NPUHLMIBL: 3aKOH BcemMupHoOro Tsarorenus, I, II n 11l 3akonsr HeroToHa,
3aKOH COXpPAaHEHMS MEXAaHWYECKOW OHEPIUHM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
IPUHLMN CYNEPHO3ULMMU CHJI, NPUHLMI PABHOIPABUS HMHEPLUHUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BELIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON DHEPTHM TEIJIOBOTO ABHKEHHUS MOJEKYH C
aOCOJIFOTHOM TeMmIepaTypoi, MEPBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsiga, 3akoH KyloHa, mpu 5TOM pasiauyaTh CIOBECHYIO
(OopMyTUPOBKY 3aKOHA, €ro0 MaTeMaTUYECKOE BBIPAXKEHUE M YCJIOBUSA (IpaHULBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBbIE TPHUHIMMBI JACHCTBUS MalllMH, HOPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3auyarh YCIOBHs UX O€30MacCHOTO HMCIOIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCHEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM U
MIPOLIECCOB C HCIOJb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHHI, MPU ITOM
dbopmynupoBath TpoOiemMy/3ajadyy M TUIOTE3y Y4eOHOTO  IKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(GbopMyIHpOBaTH BHIBOIBI

OCYILECTBIATH MPSAMBIE U KOCBEHHBIEC U3MEPEHUsI (PU3NUECKUX BEITUYHH, IPU
3TOM BBIOMpAaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy  (U3NYECKUMHU  BEIMUYMHAMHU  C
UCIIOJIb30BAHUEM INPSIMBIX M3MEPEHUM, NPHU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(uKCHpOBaTh pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIIMYUH B
BHJIE€ TAOJIUII U TPa(UKOB, A€JIaTh BEIBOABI IO PE3YJIbTATAM HCCIIEIOBAHUS;

co0ro1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIEIOBAaHUMN B
pamMKax Y4eOHOTO SKCHEpPHUMEHTa, Y4YEeOHO-MCCIEAOBATEIbCKOM M IMPOEKTHON
JESATEIbHOCTH C HCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIa0OPATOPHOTO
000pynoBaHUs;

pemiaTth pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MYECKON MOJEIbIO,
UCTIOJb3Yys (U3NUYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBUSA 3a1a4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3MUECKHE BEIMYUHBI U (HOPMYIIHI,
HE0OXoAMMBbIE JJid €€ pElIeHUs, NMPOBOJIUTh PACYETHI U OLEHUBATh PEATbHOCTH
MOJIy4YEHHOTO 3HAaYeHUs (PU3UUECKOUN BEJIMUUHBI,

peniaTh KaueCTBEHHBIE 3aa4/: BBICTPAUBaTh JIOTHYECKH HEPOTUBOPEUYUBYIO
LENOYKY PACCYX ACHUN C ONOpPOM HA HM3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(bu3uYECKHe SIBJICHNUS,

UCIIOJIb30BaTh ~ NpPHU  PEIIeHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(}OpPMAIMOHHBIE TEXHOJIOTHH JIJIsl TOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALIUU
Y TpEe/ICTaBJICHUs Y4eOHOM M HAy4YHO-NOMYJISIpHON MH(OpPMAIK, MOJy4YEHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MMOTY4aeMyI0 HH(OPMAILILIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, OOBICHEHHE NPOLECCOB OKPYXKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJOTU;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Utsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlEeHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsi COXPAHEHUS 3710POBbSI U COOJIOICHUS HOPM 3KOJOTUYECKOTO
MIOBEAECHUS B OKPYXKAIOLIEH CpEE;



paboTatb B TpYININE C BHIIOJIHEHUEM Ppa3JIMYHBIX COLUAIbHBIX pOJEH,
IJIAHUPOBATh PabOTy TPYIIIbI, PAMOHATIBHO PACTIPEACISITh OOS3aHHOCTH W
MJIAHUPOBATH JACSITEIBHOCTh B HECTAHIAPTHBIX CUTYyAIlUSIX, aJICKBAaTHO OICHUBATH
BKJIQJT KQKJIOTO M3 YYaCTHUKOB TPYIIHI B PEIICHNE PAaCCMaTPUBAEMOM MPOOIICMEI.

K konmy oOyuenus B 11 kJiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3uMKu B (HOPMUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHbI MHpA, B PA3BUTHH COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON ESITEIbHOCTH JIOJIEN, LETOCTHOCTh U €IMHCTBO
¢u3znYeCKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyYEHHBIX (U3MUYECKUX MOJIEIEeH:
TOYEYHBIN AJIEKTPUUECCKUHN 3apsifl, JTyd CBETa, TOUCUHbIN UCTOYHUK CBETA, siIepHas
MOJIeNIb aTOMa, HYKJIOHHas MOJeNIb aTOMHOIO Sijpa MPH PEHICHUH (PU3NYECKUX
3aj1ad;

pacno3HaBath (U3UYECKHUE SIBICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB JJIEKTPOJIMHAMUKU M KBAHTOBOUW (DU3UKH: IJIEKTPUUECKasi IPOBOIUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, OJJICKTPOMAarHWTHAs WHIYKIWS, JCHUCTBHE MArHUTHOTO TIONS Ha
MPOBOJTHUK C TOKOM W JBYDKYITUHCS 3apsii, SJEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, TIPAMOJIMHEHHOE pacIpoOCTpaHEHUE CBETa, OTPaXEHWE, IPEIIOMIICHHE,
uHTeppepeHus, audpakuus U TOJApU3AIMS CBETa, JUCHEPCHS CBETa,
doToanekTpuaeckuit 3pdext (hoTodrddheKT), CBeTOBOE AaBiICHNE, BOSHUKHOBECHUE
JUHEHYATOro CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAs W HWCKYCCTBCHHAs

PaIUOAKTUBHOCTb;
ONKCHIBATh W3YYEHHBIC CBOWCTBA BeIIECTBA (JIEKTPUUECKUE, MArHUTHEIE,
ONTHYECKHE,  JJIEKTPUUECKYI0  TPOBOJUMOCTh  Pa3NUYHBIX  CpeA) |

AJIEKTPOMAarHUTHBIE SBJICHMS (MPOLECChl), UCHONB3YS (PU3NUYECKUE BEITUYMHBI:
DNEKTPUYECKUM 3apsill, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHHUE, DJIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYLIAs cuja, paboTa TOKa,
UHAYKIUS MarHUTHOTO MOJs, cuia Ammepa, cuia JIopeHna, WHIYKTHBHOCTb
KATYILIKH, DHEPrus JJIEKTPUYECKOTO0 M MAarHUTHOTO IIOJIEH, IEpUOJ M YacroTa
KoieOaHuii B KoseOaTeaTbHOM KOHTYpe, 3apsil M Cujla TOKa B IMpoliecce
FapMOHUYECKUX JJEKTPOMArHUTHBIX KoyeOaHUW, (POKYCHOE pacCTOsSHHE W
ONTHYECKas CHJIa JIMH3bI, P ONUCAHUU MPABWIBHO TPAKTOBATH (PU3MUYECKUIA
CMBICTT HCIOJB3YEMbIX BEJIWYUH, HUX OOO3HAUEHHS U EOUHHIIBI, YKa3bIBaTh
(GopMyIibl, CBS3BIBAIOLIME JaHHYI0 (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU
BEJINYNHAMM;

ONMUCBHIBATh H3YyYCHHBIE KBAHTOBBIE SBIECHHS M MPOLECCHI, HCIOJIb3Ys
(¢u3ryuecKre BEJIMYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTUsl U UMITYJbC (OTOHA, MEPUOJ MOJIypacaia, SHEPTUs CBSA3U
aTOMHBIX SIJIep, TPHU OINHUCAHWHM TIPABWIBHO TPAKTOBATh (U3MUECKUH CMBICIT
WCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHHUS] W EAMHUIIBI, YKa3biBaTh (HOPMYIIBI,
CBSI3BIBAIONIME JaHHYK (DU3UYECKYI0 BEIMYUMHY C JIPYyTMMHU BEJIWYHMHAMH,
BBIYHCIIATH 3HaU€HUE (PU3NYECKOMN BEIUUUHBI;

aHANIM3UPOBaTh (PU3MUYECKHE MPOIECChl U SBIICHUS, UCIONB3YS (U3UUECKUE
3aKOHBI W MPUHLUMNBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U NapaJLIEIbHOTO
COCIMHEHUS NPOBOJAHUKOB, 3aKOH Jlkoyns—JIeHIa, 3aKOH >3JIEKTPOMAarHUTHON
WHAYKIHAH, 3aKOH NPSMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHe OWHINTeHHa st doTodrddexra,
3aKOH COXPAaHEHUs SHEPruH, 3aKOH COXPAHCHHSI UMITYJIbCA, 3aKOH COXPaHEHHUS
ANEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUs MAacCOBOr0 4HMCIIa, OCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpy 3TOM Pa3inyaTh CJIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE W YCJIOBUA (TpaHUIlbl, 00JacTH)
IPUMEHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA MHAYKIIMA MAarHUTHOIO MOJI TPOBOIHHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300PAKEHHE, CO3JaBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJTHATh AKCHEPUMEHTHI IO UCCIAEAOBAHUIO (PU3UYECKUX SBICHUM U
MPOLIECCOB C HCIIOJIB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: TPU 3TOM
dbopmynupoBaTh MpooOeMy/3ajlady M THIOTE3Y Y4eOHOro  AKCIECPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOAKEHHOIO0 OOOpY/IOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpPOBATH BHIBOJIBI;

OCYHIIECTBIISTh MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, MPU
ATOM BBIOMpATh ONTUMAJIBHBIA CIMOCOO W3MEPEHUS] M HCIOJIh30BAaTh W3BECTHHIC
METO/Ibl OLICHKH MMOTPEITHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEJIUYUMH C  HUCIOJIb30BaHUEM
NPSMBIX HM3MEPEHHUM: MPU HTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUpPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHUJE TAOJIUIl U
rpaduKoB, JeNaTh BHIBOABI MO pe3yIbTaTaM UCCIIEIOBAHMUS;

COOJII0/IaTh MpaBwmiia 0€30MacHOTO TPyJa MPU MPOBEICHUN HCCIICIOBAHUN B
paMKax y4eOHOro OHKCIEPUMEHTa, Y4YeOHO-HCCIEAOBATEILCKOM U MPOEKTHOU
JEATEIbHOCTH C HWCIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPOMCTB MU JIaOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIE 3a7a4dl C SBHO 3aJlaHHOM (PU3WYECKON MOJEIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9u
BbIOMpATh (PU3UUECKYIO MOJIEIb, BBIACIATh (PU3UUECKUE BETUUYHHBI U (HOPMYIIBL,



HEOOXOUMBIC Ui €€ peIIeHUs, TPOBOJUTh PACUEThl M OICHHBATH PEAbHOCTH
MOJTyYEHHOTO 3HAYCHUS (DU3UUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHBIC 33/1a4i: BHICTPAUBATh JIOTHYECKHA HEIIPOTHBOPCUUBYIO
IICTIOYKY PacCY)XKICHHH C OMOpPOH Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ngecKue IBICHUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  ydeOHBIX  3aJady  COBpPEMEHHBIC
WH(GOPMAIMOHHBIC TEXHOJIOTHH IS ITOUCKA, CTPYKTYPUPOBAHUS, HHTCPIIPETAIIUN
U TPE/ICTaBJICHUS YUeOHOW M HAyYHO-TIONMYJIAPHON MH(OpMAIMH, TIOIYYCHHOH U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJIy4aeMyto HH(OPMAIIHIO;

OOBSCHATH TIPUHIMITBI JEHCTBUS MAaIlIWH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3indyaTh YCIOBHS WX 0€30IaCHOTO WCIOJIb30BAaHUS B ITOBCETHEBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHHKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUEC 3HAHUS 1O (PU3UKE B IOBCCAHCBHOW JKHU3HH
I obecriedeHus: 6€30MMacCHOCTH MPH OOPAICHUH ¢ MPUOOPAMH U TEXHHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 30POBbSI M COOIOJICHUS HOPM KOJOTHYESCKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpyIIEe C BBIIOJHEHUEM pa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIBL, PalMOHAIBHO PACIPENeiaTh OOS3aHHOCTH M
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIHsX, aJICKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB TPYTIIBI B PEIICHUE PACCMAaTPUBACMON TTPOOJICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoandecTBo yacos
HaumeHoBaHue pa3iesioB 4 TeM

Ne n/m KonTposbHbie
MPOrpaMMsbl Bcero
padoThI
Pa3znen 1. ®PU3UKA U METO/Ibl HAYYHOI'O ITO3HAHU S
1.1 ®u3rKa U METOAbl HAYYHOT'O MTO3HAHUS 2
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 5
2.2 JnHamuka 7
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®PU3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 9
' TEOpHH
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1
33 ArperaTHbIe COCTOSHUS BEIIECCTBA. 5

@dazoBbIE IEPEXOABI

IpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
bubmnorexa IIOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6nmorexa [JOK
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny

Paznen 4. 3JIEKTPOANHAMUKA
4.1 DIIeKTpOCTaTHUKA

[TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B
pa3IMYHBIX Cpeax

4.2

Hroro no pazgeny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

24

10

12

22

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

Bbubmorexa [JOK
https://m.edsoo.ru/7f41bf72



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

HaumeHoBaHue pa3/iesioB U TeM
NPOrpaMmblI

Ne i/

Paznen 1. 9JIEKTPOAUHAMMUKA
MaruuTtHoe nosje. IJIeKTpOMarHuTHas
WUHIYKINS

11

Htoro no pasaciny

Pazgen 2. KOJIEBAHUSA U BOJIHbBI

Mexann4deckue u SJICKTPOMArHuTHBIC

2.1
KoJIeOaHus
59 MexaHHYEeCKHE U 3JICKTPOMArHUTHbIC
' BOJTHBI
2.3 Ontuka

Hroro no pazneny

KoaunuyecTBO 4acoB

Bcero
padoThI

11 1

11

10

24

Paszea 3. OCHOBBI CIIEIIUAJIBHON TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cielaNIbHOM Teopun

OTHOCHUTEIIBHOCTH

Hroro no pazgeny

Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHKHU

4.2 Crpoenue aToMa

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6nuoreka [JOK
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4.3 ATOMHOE S11pO 5

Hroro no pazueny 15
Pa3nen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU
5.1 DJIEMEHTHI ACTPOHOMHH M aCTPOPUZUKHU 7

Uroro no pazneny 7

Pazgen 6. OBOBLIAIOLIIEE IOBTOPEHHUE

6.1 O06o0maroiiee MTOBTOPEHUE 4
Hroro no pazgeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

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

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

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

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