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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHsI Ha YPOBHE CPEIHETO OOIIIETo
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3yibTaTaM
OCBOEHHS OCHOBHOI 00pa3oBaTeIbHOM MporpaMMsl, npeactaBieHHbIX B @T'OC
COQ, a takxe ¢ yuérom ¢eaepanbHol padoueil mporpaMMbl BOCIIUTAHUS U
KOHILEMIUHU MpenoiaBanus yueoHoro npeamera «dusnka» B 00pa3oBaTeIbHbIX
opranusanusax Poccuiickon denepanuu, peanu3yommnux OCHOBHbIE

00pa3zoBaTeIbHbIE TPOTrPAMMBI. https://vk.com/away.php?to=https%3A%2F%2Fsh-
osinovskaya.gosuslugi.ru%2Fnetcat files%2F33%2F46%2FPROGRAMMA VOSPITANIYa Osinovsoy shkol
y utverzhdennaya 11.pdf&utf=1

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 xmaccoB rmpu
o0ydyeHun ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHHOCTHOTO
nonxona. Ilporpamma no ¢wusuke coorBerctByeT TpeboBanusiMm ®I'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJIMMOCTh peaju3allii MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamMu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC IENH M3Y4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTanpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nku Ha 6a30BOM YPOBHE, B

TOM YHCJIe PEeIMETHBIE Pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka O HaumOosiee OONIMX 3aKOoHAX MPUPOJBI, BBICTyNHas B
KayecTBe y4eOHOIo IpeIMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHu 00 okpykaromeMm Mupe. IKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yOmuii
IS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeXKaT B OCHOBE IIPOIICCCOB M SBIICHUH, H3y4aeMbIX XUMHCH, OHOJOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
IpUMEHeHUe  (U3MYECKUX 3HAHUM  ONpenessieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHUs HOBBIX MaTepHANIOB C 3aJlaHHBIMH CBOWCTBAMHU W JPYTHUX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHHUE YMEHHH MPUMEHSTH
Hay4YHBIM METO/I MIO3HAHUS MPU BBHIMOJIHEHUN UMY YY€OHBIX UCCIIEA0BaHUM.
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B ocHOBy kypca Qusuku il ypOBHS CpeAHEro ooOmero ooOpa3oBaHUS
MOJIOKEH pA HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MOCTPOECHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(dopMuUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojiaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti nanpaenennocmu. Kypc ¢Gusukm mpenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU M TEXHOJOTHH, a Takxke O0CYXICHHS
po0JIeM palOHAIBHOTO MPUPOIOTOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBISIOTCA (U3MUeckue Teopur ((popMUpOBaAHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHIUIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-AESITebHOCTHBIN MOAX0 B Kypce (PU3MKU peamu3yeTcsl Mpex]ie
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHOM AESITENbHOCTH 00YyYaromuXcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObEeIMHEHBI B OOIMA CIHCOK YYCHUUYCCKHX
MpaKTUYECKUX padoT. BeiaeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOJAMMBIX JUISI KOHTPOJSL W OIEHKH, OCYIIECTBJISETCA Y4YaCTHUKAMU
00pa30BaTeIBHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IUJIaHUPOBAHUS U
ocHauleHuss kaOuHeta (¢usuku. [lpu sTomM oOecreynBaeTcs OBIAJCHHUE
OOy4JarOMMMHCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3UYECKUX BEJIUYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.



Bonpimoe BHWMaHHWE yOENSETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3agay. Ilpu 3ToM 1711 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIIOTCS 3aJadd C SBHO
3aJIaHHOHN (DU3UYECKON MOJIEIIBIO, TTO3BOJISIOIINE MPUMEHSTh H3YUCHHBIC 3aKOHBI
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HbIX pasnesoB. JlJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3aJaHUs Ha
O0OBsSICHEHHE TIPOTECKaHWS (PU3MYECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroImue BbIOOpa (U3MUECKOW MOJETU JJIsi CHUTYyalldd TIPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOeCleYeHnI0 y4eOHOTO Tpolrecca 0a3oBbIi ypOBEHb Kypca
bU3MKHM HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopaTopHOe OOOpYIOBAaHHME IS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opy10BaHUE.

JlemoHCcTpanmonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH M  00ECIIEUMBACT TOCTAHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JEMOHCTpAlUM IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYCHHYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOJKHBI OBITh TOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPUTEITBHBIX CUCTEM B BUJIE TU(POBBIX JaOOpaTOPHUiA.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYYaIOMUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUSA U (pOopMUpOBaHHE
MCCJIEIOBATEIHCKOTO OTHOMIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ysbTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHne ymMeHUN OOBSICHATH SBICHUS C HCIOJb30BAaHUEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe MpeACTaBICHUI O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.



JlocTimkeHne »THX Ieneld o0ecreynBaeTcs pelIeHneM CIEIYIOMUX 3a1ad B
rpoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHUs:

puoOpeTeHHE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUx
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJISIpHYIO  (DU3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AIEMEHTBI acTPOPU3UKH;

dbopMHUpOBaHUME YMEHHMH MPUMEHATH TEOPETUYECKHE 3HAHUS I
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATHUA
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢usznueckol Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUeCcKor MOJIeIIU, aIeKBAaTHON yCIOBUSAM 3aa4H;
NOHMMaHUe (PU3NYECKUX OCHOB W TNPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEILHOTO TUIAHUPOBAHUSL U TNPOBEIACHUS
Gu3MUecKUX HKCIEPUMEHTOB, aHAIM3a W HMHTEPIpeTaluy UHPOpMalUH,
OTIpeJIEIICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

CO3/1aHHE YCJIOBUM NJIsl Pa3BUTHsI YMEHUH NMPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKON JIEATEIbHOCTH.

Ha wuzydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obpazoBanus orBoauTcs 136 vacos: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepeyYeHb Ja0OpaTOPHBIX U

NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD

IPOBEJICHUS JIa0OPAaTOPHBIX PA0OT W OMNBITOB € YYETOM HMHJIWBHIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Posibp 3KcniepuMeHTa W TEOPUM B IMPOLIECCE MO3HAHUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHON HAy4HON KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopus.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHHS, MyTH U TEpeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne cKopocTH pu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE TMPOMEXYTKHM BPEMEHUM IMIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckast sHeprusi MarepuaibHOW TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUAJIBHBIX CHUJI C M3MCHCHHUEM MEXaHWYeCKOW HSHEPruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW DHEPTUU
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHnueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U cIocO0BI €€ m3mMeHeHus1. KonmmuecTBo TermioTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. llepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUH B TEIUIOBBIX MamuHax. KoddduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHnne BHyTpeHHEN SHEPruu (TeMIIepaTyphl) Teaa MIpu TeIloneperaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenpHON TENIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Tel. OIEeKTpUdeckuil 3apsia. JlBa BuAa BIEKTPUUYECKHUX
3apsiioB. [IpOBOJMHMKHM, OUANEKTPUKU U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratuueckoro  moisg.  llotenmuman.  PasnHocTb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpPOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaAEKTPU30BAHHBIX TET.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. Y AEIbHOE CONPOTHUBIEHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 31eKTpruueckoil renu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Tma3ma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN U0/, TaJTbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTHUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAONIOJEHUE, SKCIIEPUMEHT, MOAECIHPOBAHUE, MOJENb, U3MEPEHHE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMHU. KapTuHa JIMHUNA MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKK ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUKU. OJIEKTPOABHXKYIIAS CWIA HWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOT'O ITyYKa MAarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEN CHJIbI MHAYKUMU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTH4EeCKUH MAsTHUK. YpaBHEHHE TapMOHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMA KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYXIeHHBIC 3JI€KTPOMAarHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa U
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanrie CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdpepenius n nuPpakius MEXaHUMIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguoCBsI3K U TeneBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnronenne cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid Yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMx U paccenBaronux JuH3ax. GopMyna TOHKOW JIMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [TocTynatsl
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C BHGPFI/Ieﬁ U UMITYJIbCOM pCHHTHBHCTCKOfI HqaCTHUILIbI. 9H€pFI/I$I
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gororddexra. OnbiTel A. I'. CTosmeroBa. 3aKOHBI
dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia

doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTUnK, COJIHEUHas 6aTapes, CBETOIUO.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogens aroma. Iloctynater bopa. U3nydyenume u mnorsiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyUYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaAuo0aKTUBHOTO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKTHI SIAEPHON SHEPTrETUKU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUHU. [IpuKiIanHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenme u nBmxenue CoaHna B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311sl CEeBEpHOro MOJYIIAPUS U IPKUE 3BE3BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAyYHOUH KapTUHE MHpA, POJib PU3NUYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kmacce ocyiecTBisieTcs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (¢usMUeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: IMHUW DICKTPOIEpPEAad, TIEHEPATOp IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenune yuebHoro mpeamera «Dusmka» Ha ypoBHE CpeIHEro OOIIeTo
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYUTh  JOCTHIKEHUE
CIIEIYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yabTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yibTaThl OCBOCHMS Yy4eOHOTOo mpenmeTra «Dusnka
JOJDKHBI ~ OTpa)xaTb  TOTOBHOCTh W CHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CHUCTEMOM IICHHOCTHBIX OpPHEHTAIlMN, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo 0OIIecTBa,
pacliMpeHue >KU3HEHHOrO0 OIbITa W ONbITa JESITEILHOCTH B MpOIlecCe
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOM JEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMH  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEUETOBEYECKUX TYMAHUCTHYECKHX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1iecTBa, y4acTBOBaTh B CAaMOYITPaBIICHUH B 00pa30BaTeIbHONW OpPTraHU3aIlNH;

YMEHHME  B3aUMOJICMCTBOBaTh C  COLMAJIbHBIMHU  HMHCTUTYTaMU B
COOTBETCTBHH C MX (DYHKIIUSAMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOLIEHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIMIO U MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESATENLHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIETO;



4) 3¢TETHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHPY, BKIIOYash JCTETUKY HAy4HOTO
TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pasiuyHbIM cdepaM MpodeccuoHaNbHON NeATeIbHOCTH, B TOM
quclie CBA3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHHE COBEpUIaTh OCO3HAHHBIM
BbIOOp Oyaymied mpodeccuu U peanu3oBbIBaThb COOCTBEHHbBIE KU3HEHHBIE
TUTIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUI0O M CaMOOOpa30BaHHUIO B
00yacTH (PU3MKHU Ha NPOTSHKEHUU BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

chOpMUPOBAHHOCTh KOJOTHYECKOW KYIBTYpBI, OCO3HAHHE TIIO0OATBHOTO
XapakTepa dKOJIOTHIECKHUX MPoOIIem;

IUIAHUPOBAHUE WU OCYULIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEHW Cpelle Ha
OCHOBE 3HAHUS IIeJIeH YCTOMYMBOTO Pa3BUTHSI YEIOBEUCCTBA;

paciiupeHne OIbITa JEATEIBHOCTH JKOJOTHYECKON HAIlpaBICHHOCTH Ha
OCHOBE MMCIOIINXCS 3HAHUH 10 PU3MKE;

7) IEHHOCTH HAYYHOT 0 MO3HAHMSI:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKHU;

OCO3HAaHUE IIEHHOCTH HAy4YHOW JeATelIbHOCTH, TOTOBHOCTh B IIpoLiEecce
U3ydyeHus: (U3MKU OCYIIECTBIATh INPOEKTHYI0 M  HCCIEN0BATENIbCKYIO
JEsITeIbHOCTh MHANBHUIYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W aKTYaJU3HPOBaTh  MpoOIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENN JIEATEIBHOCTH, 3aJaBaTh IMAapamMeTpbl U KPUTECPHUH HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX
(U3UYCCKUX SBIICHUX;
pa3pabaTeIBaTh IJIAH PEIICHHS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIITUXCS
MaTEepPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OIICHUBATH COOTBETCTBHUE
pEe3yJbTATOB LEISAM, OLICHUBATh PUCKU MOCJIEACTBUN AEATEILHOCTH;



KOOPJIMHUPOBATh ¥ BBINOJHATH pPabOTy B YCIOBHSIX pEalbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

Ba3oBble ucciienoBaTeIbCKUeE TeHCTBHSA

BJIQJICTh HAYYHON TEPMHHOJIOTHEH, KIIFOYCBBIMH MOHITHUAMU U METOJaMU
(u3nuecKon HayKu;

BJIQJCTh  HABBIKAMH  y4eOHO-HCCIICIOBATEILCKOH HW  TPOCKTHOU
NEATENBbHOCTH B 00MacTM (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY ~ TOMCKY  METOJIOB  pEIICHUs 3ajJad  (U3HYECKOTO
coJiep KaHusl, IPUMECHCHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

BJIQJICTh BHJIAMH JCATEIBHOCTH IO IIOJYYCHUIO HOBOTO 3HAHUSA, €ro
UHTEPIIPETAIlMU, MPeoOpPa30BAaHUIO W TMPUMEHEHUIO B Pa3IUYHBIX YYCOHBIX
CUTYaIlUsSIX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX IMPOCKTOB B 00J1aCTH (DU3HKH;

BBISBJIATh TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIsS J0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUM, 3/1aBaTh MTApaMETPhl U KPUTCPUH PCIICHUS;

aQHAJIM3UPOBATh TOJYYCHHBIC B XOJI¢ PCIICHHS 3aJayd pPe3yJIbTaThl,
KPUTHUYECKH OIEHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIIbHOU
JESITEIHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKU;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HAHUA 10 (U3MKE B TMPAKTUYECKYIO 0071acTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH POOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU TOJTy4YeHUs MHPOpManuu (PU3NYECKOTO COACp>KaHUS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISThH MMOUCK, aHAIIN3,
CUCTEeMaTH3alMI0 U WHTEPIpETAIi0 HHOOPMAIIUN PA3TUYHBIX BUIOB U (opM
MPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(POPMAITUH;

UCTIONIB30BaTh CpeACTBA HWHMOPMAIMOHHBIX H KOMMYHHKAITHOHHBIX
TEXHOJOTUA B  PEHICHUHM  KOTHUTHBHBIX, = KOMMYHHKATHBHBIX U
OpraHu3alMOHHBIX 3a7a4 ¢ COO0IeHNEeM TPeOOBAaHUN IPTrOHOMHUKH, TEXHUKU
0€30MacHOCTH, THUTUEHBI, PECypCOCOEPEIKEHNS, TTPABOBBIX U ITHUUYECKUX HOPM,
HOPM HUHGOPMAITMOHHON 0€30MaCHOCTH;



co37aBaTh TEKCThI (PU3MYECKOrO COJAEPKAHMS B PA3NMUYHBIX (popmaTax c
y4€ToM Ha3zHaueHuss UHPOpMALMM U LEJIEBOM ayAUTOpUH, BbIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaIU3aLIUU.

KomMmyHuKaTHBHBIE YHHBepcaibHbIe y4eOHbIe 1eficTBUS:

OCYLIECTBJISITh OOIIEHHWE Ha YypokKax (U3UKK M BO BHE-YpOUHOU
NeSTENbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallUi H CMAr4arhb
KOH(JIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYaTBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUN C yu€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JACUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBIIATH IUIAH JIEUCTBUM,
pacnpeensiaTe pojiu ¢ y4€TOM MHEHUIH Y4YaCTHUKOB, OOCYXJaThb pPe3yJbTaThl
COBMECTHOM paboTh;

OLIEHMBAaTh KaueCTBO CBOETO BKJIaJa M KaXJOI0 y4aCTHHKAa KOMAH[bl B
oOIIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEH C TO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUUECKON 3HAUUMOCTH;

OCYILIECTBJISATh IO3UTUBHOE CTPATErMYECKOE IOBEJACHUE B Pa3IUUYHBIX
CUTYalUsIX, IPOSBISTH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYIIECTBIISITh  MTO3HABATEIBHYIO JEATEIBHOCTh B
obnmacth (U3UKM W ACTPOHOMHUH, BBIABIATH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSTEIILHO COCTABIISATH IJIAH PEIICHHS PACUETHBIX U Ka4eCTBEHHBIX
3a/ayu, IJIaH BBHITIOJHEHUS TMPAKTHYECKOW padOThl C YYETOM HMMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacMpATh paMKH  y4eOHOro TpeaMeTra Ha  OCHOBE  JIMYHBIX
MPEANOYTEHNM;

JenaTh OCO3HAHHBIM BBIOOp, aprymMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHUE;



OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAHMLIMH B 00J1acTU
(u3MKK, TOCTOSHHO TIOBBIIATh CBOW O0Opa30BAaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJa/JeTh HAaBBIKAMM [O3HABaTEJbHOW pedJeKCHd KaKk OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HUX PE3YJIbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBI pedeKkcud I OLIGHKU CHUTyallud, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OILEHUBATh PUCKA U CBOEBPEMEHHO NMPUHHUMATH PEIICHHS IO HX
CHU)KCHHUIO;

OPUHUMATh MOTHUBBI W APTyYMEHTHI JIPYTUX IpPU aHAIU3€ pe3yJIbTaToOB
NEeSITEbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M apryMEHTBHl JPYIMX IpU aHAJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce noCTHREHNUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no ¢Qusuke I YPOBHS CpEIHEro oO0Iero oOpa3oBaHUS Y OOYYArOIIUXCS

COBEPIICHCTBYETCS IMOIIMOHATbHBIH WUHTEIUICKT, MIPEeIOJIar AFOTIAIA
c(hOopMHUPOBAHHOCTb:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

OMOIMOHAILHOE COCTOSIHHE, BUJACTH HANpPaBICHHUS pPa3BUTUS COOCTBCHHOM
AMOIIMOHATLHOM cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
AOMOIIMOHATBHBIM HW3MEHEHUSIM M TPOSBIATh THUOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPECHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO TN
U yCTeXy, ONTUMHU3M, HTHUITMATUBHOCTh, YMEHHUE JIEMCTBOBATH MCXO/IS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHME JPYTHX, YyYUTHIBaTh €ro TPH OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;



COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTh  BBICTPAMBATh
OTHOIIEHUS C APYTUMH JIIOAbMH, 3a00TUTHCS, NPOSABIATh MHTEPEC U pa3pellaTh
KOH(DJIUKTBHI.

NHNPEIMETHBIE PE3YJIBTATHBI

K xonny obyuenuss B 10 kjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (PU3HKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOU 1€ TETbHOCTH JIIOJIEH;

YUHUTHIBATh TPAHUIIBI TPUMEHEHUS HW3YUYCHHBIX (U3UYECKUX MOJIEICH:
MarepuajgbHas TOYKa, MHEpIUMalbHas CHCTeMa OTCYETA, aOCOIIOTHO TBEPIOE
TENO, WACAIbHBIA Ta3, MOJEIN CTPOCHHUS Ta30B, JKUAKOCTEW U TBEPIBIX TEIl,
TOYCUHBIN JICKTPUUSCKHUH 3aps]i MPU PelieHnN (PU3NUECKUX 3aj1ay;

pacrio3HaBaTh (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBICHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHUKH, MOJEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUS
BEIIECTBA W  DJJEKTPOAUHAMHUKH: PpPAaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JABWKEHUE, CBOOOJHOE TAJEHUE Tel, JBIXKEHHE IO
OKPYXHOCTH, HWHEpIUs, B3auMoOJeHcTBUE Tei, nauddys3us, OpoyHOBCKOE
JIBUKEHUE, CTPOEHUE KUIAKOCTEH M TBEPABIX TN, U3MEHEHHE 00bEMa Tell Mpu
HarpeBaHuu (OXJaXKIEHUU), TEINIOBOE PABHOBECHE, MCIApEHUE, KOHJIEHCAIUS,
IUIaBJICHUE, KPUCTAIIM3AIUs, KHUIIEHUE, BIJIAXKHOCTh BO3/1yXa, IOBBIIIEHUE
NABJICHUSI Ta3a IpPU €ro HArpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKAY
napaMeTpaMHd COCTOSIHMSI raza B H30Mpoleccax, d3JEKTpU3aluus Tell,
B3aNMOJICVICTBUE 3aPAIO0B;

ONMKCHIBATh MEXAHMYECKOE IBUKEHUE, UCTIONB3YS (PU3NUYECKUE BETUUHHBI:
KOOpAWHATa, MyTh, MEpPEMEIIECHHE, CKOPOCTh, YCKOPEHHE, mMacca Tejia, Cuia,
UMITyJIbC ~ Te€Ja, KHUHETHYeCKas  DJHEprus, IOTEHUHAJIbHAs  JHEPrus,
MeXaHH4ecKass padoTa, MEXaHWYECKass MOIHOCTh, NMPH OMHCAHUH TPABIIHHO
TPAKTOBaTh (DU3MYECKUN CMBICI HUCIIONB3YEMBIX BETUYMH, UX O0O3HAYCHUS H
€AMHUIIBI, HAXOIUTH (POPMYITBI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUINHY
C ApYrUMU BEJIMYUHAMU;

ONKUCHIBATh HU3yUYCHHBIC TEIUIOBbIE CBOMCTBA TEJI U TEIUIOBHIC SBJICHUS,
UCTIONIb3YsT (M3WYECKHE BEJIMYHMHBI: JABIIGHWE Tasa, TeMIlepaTypa, CpEeIHss
KUHETUYeCcKast SHEPTUs Xa0THUYECKOTO JBUKECHHUS MOJIEKYII,
CpEeIHEKBaAPATUUHAS] CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSIS
sHeprusi, pabora raza, KOIPDUIMEHT TOJE3HOrO0 JEUCTBUSA TEIIOBOTO
JBUTATENISI; MPU ONHCAHUU TMPABWIBHO TPAKTOBATH (PUBHUECKUA CMBICI



UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHHUS] U €IUHULBI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMU BEIUYUHAM;

ONMMCHIBATh  M3YYEHHBIE  DJIEKTPUYECKHE CBOMCTBAa  BEUIECTBA MU
ANIEKTPUYECKUE SIBIICHUsI (TMPOLECChl), HCMOIb3yd (PU3HUYECKHUE BEIUMYHHBI:
ANEKTPUUECKUM 3apsif, SNEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD OIS, TOTEHLUA,
Pa3HOCTh MOTEHLMAJIOB; NPU ONUCAHUU NPABWIBHO TPAKTOBATH (HU3MUECKUI
CMBICII HCIIONB3YEMBIX BEJIMYUH, UX OOO3HAYEHUS U €JAMHMIIbI; YKa3bIBaTh
(GopMyInbl, CBS3BIBAIOIIME JAaHHYIO (PU3WYECKYI0 BEIMYHHY C JIPYTUMU
BEJIMYUHAMU;

aHANMM3UPOBAaTh  (U3UYECKUE TMPOIECChl M  SBJICHHUA, HCHOJb3YA
¢u3nueckre 3aKOHbI U IPUHIMIBI: 3aKOH BcemMupHoro tarotenus, |, 11 u 111
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MEXaHWYECKOW DSHEpPruM, 3aKOoH
COXpaHEHHUS] UMIYJIbCA, MPUHIIMI CYNEPHO3UIUU CHJI, TPUHIUI PAaBHOIPAaBUS
WHEPLMATBHBIX ~CHUCTEM  OTCU€Ta, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPHUIO
CTpOECHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b Cpe/HEW KMHETUUYECKOW HHEpruu
TEIUIOBOT'O JIBUXKEHUSI MOJIEKYJI ¢ aOCOJIOTHOM TeMIEepaTypoid, MEpBbI 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAHEHHUs 3JIEKTPUYECKOoro 3apsaa, 3akoH Kymona,
IIPU 3TOM Pa3InyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe
BBIp@)KEHUE U yCIOBUs (TpaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TMPUHIUIBI JIEWCTBUS MAIIWH, MPUOOPOB H
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCJIOBHS UX 0€30MaCHOTrO HCIOIb30BaHUA
B MTOBCETHEBHOM JKU3HH;

BBITIOJHATh SKCIEPUMEHTHI IO HWCCIENOBAHHUIO (DU3UYECKUX SIBICHUN U
IPOIIECCOB C MCIOIB30BAHUEM TMPSIMBIX U KOCBEHHBIX HU3MEPEHHM, MPU ITOM
dbopmynupoBaTh mpobiieMy/3aady W THUIOTE3y YYeOHOro JKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 00OpY/IOBaHUS, MPOBOAUTH OMBIT U
(opMyIUpPOBaTH BHIBOJIBL;

OCYILECTBJISTh MPSMbIE U KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIUYUH,
OpU 3TOM BHIOMpaTh ONTHUMAJBHBIA CIOCOO HM3MEPEHHUS M UCIOJIb30BATh
M3BECTHBIE METO/Ibl OLICHKH IMOTPEMIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH MEXAY (U3UUYECKMMHM BEIMYHMHAMH C
HCITIOJIb30BAaHUEM MPSMBIX U3MEPEHUN, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(GuKCUpOBaTH Pe3yibTATHI MOITYYCHHON 3aBUCUMOCTU (PU3UYECKUX BEIUYHMH B
BUjie Tabnuil U rpauKoB, AeaTh BHIBOABI IO pe3yabTaTaM MCCIIEI0BaHUS;

co0MroaTh mpaBuiia 6€30MacHOro Tpyaa MpU MPOBEICHUH HCCIIETI0BAaHUMN
B paMKax y4eOHOro 3KCHEepHUMEHTa, y4eOHO-HUCCIEeI0BATENbCKON U MPOCKTHOU
JESATENBHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U J1aDOPaTOPHOIO
000pyI0BaHMS;



pemiarb pacy€THhIE 3aJa4d C SBHO 3aJaHHOM (DU3MYECKON MOJEIbIO,
UCIIONb3Yysd (PU3MYECKHE 3aKOHBl U TMPUHIIUIBI, HA OCHOBE aHaju3a YCIOBUS
3a71aud BbIOMPATh (DU3UYECKYI0 MOJIENb, BBIIENATh (PU3UUYECKHE BEIUYMUHBI U
dbopmynbl, HEOOXOAUMBIEC IJIsi €€ pelleHUs], MPOBOAUTL PacuEThl U OIICHUBATH
pPeaIbHOCTh MOJIYUYEHHOTO 3HAYeHUs (PU3NUYECKON BETUYUHBI;

pemaTth KaueCTBEHHBIC 3a/1a4u: BBICTPAuBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IEMIOYKY PACCYXKIECHUM C OMOPOM HA M3YYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOJIB30BaTh  TIPU  pEHIeHWH  y4yeOHBIX  3a7a4  COBPEMEHHBIE
UHOOpPMAIIMOHHBIE  TEXHOJOTHHM  JUIS MOUCKa, CTPYKTYpUPOBAHUS,
UHTEpOpEeTallMi W  MNPEJCTaBICHUS y4eOHOM U HAYYHO-TNOMYJSIPHOM
uHopMaluK, TIOJIYYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

NPUBOAUTL TPUMEPHl BKJIaJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIEr0 MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B TTOBCEIHEBHON KU3HU
Uil obecrieueHus 0€30MACHOCTH MPU  OOpaIllleHHMH ¢ TpudbopaMu |
TEXHUUYECKUMU YCTPONUCTBAMH, JJII COXPAHEHUSI 3/I0POBbI M COOJIIOICHUS] HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPYKalOLIEn cpelie;

paboTaTh B TpYIIE C BBIIOJHEHUEM PpA3JIMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PAOOTy TPYIIIbBI, PAMOHAIBHO pACTIpENENsITh O0S3aHHOCTU U
IUIAHUPOBAaTh  JIESITENBHOCTh B  HECTAHJAPTHBIX CUTyalusAX, aJ€KBaTHO
OLICHMBAaTh BKJAaJ  KaXJOro0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpuBaeMoi IPOOIEMEI.

K xonmny obyuenuss B 11 kJjacce mpeaMeTHBIC pe3ysbTaThl Ha 06a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TIPUMEPAxX POJjb U MeCTO (U3UKU B (DOPMUPOBAHUH
COBPEMEHHOM HAay4YHOW KapTHHBI MHUpPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKOU AEATEIBHOCTHU JIFOAEH, LIEJTOCTHOCTh U €JUHCTBO
buznuecKkoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJIEICH:
TOYEYHBIN JJIEKTPUUECCKUN 3apsill, JIyd CBETa, TOYECYHbIA HCTOYHHK CBETAa,
salepHasl MOJENb aToMa, HYKJIOHHass MOJEJIb aTOMHOIO siapa MpU PEUICHUH
br3UIeCKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SIBJICHUS (Mpouecchl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB JJICKTPOJMHAMUKH M KBAHTOBOM (U3UKH: DIIEKTpHUYECKas
MIPOBOJIMMOCTbh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHUCTBHS TOKA,
B3aUMOJICUCTBUE  MATrHUTOB, DJICKTPOMAarHUTHas  WHAYKUUSA, JCHCTBUE



MarHuTHOTO TOJsi Ha TMPOBOJHMK C TOKOM U JABWXKYIIUHCA 3apsij,
ANEKTPOMArHUTHBIE KOJEOaHUsI M BOJHBI, MPSAMOJUHEHHOE pacrnpocTpaHeHUe
CBETa, OTPAKEHUE, MpeJoMIIeHne, MHTephepeHIus, Tudpakiys U NOaIpU3alus
cBeTa, nucnepcus cBeta, hoTtodnekTpuueckui 3P ekt (hotorddexr), cBeToBOE
JaBJ€HUE, BO3HUKHOBEHHWE JIMHEWYaTOro CHEKTpa aromMa BOJOpOAa,
€CTECTBEHHAs! U UCKYCCTBEHHAs palMOAKTUBHOCTH;

ONKCHIBATh W3yUYEHHBIE CBOMCTBA BEUIECTBA (3JIEKTPUUYECKHUE, MarHUTHBIE,
ONTUYECKHE,  JJIEKTPUUECKYI0  MPOBOJUMOCTh  pa3JIUYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIE ABJIECHUS (IIPOLIECCHI), UCIONB3Ys (PU3NUYECKHUE BETUYUHBI:
ANEKTPUUECKUI 3apsi]l, CUjla TOKA, dJEKTPUUECKOE HANPSHKEHHE, DJIEKTPUUYECKOe
COMPOTHUBJICHUE, PAa3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIKYIIAs cujia, padoTa
TOKa, WHAYKIMS MarHUTHOTO Tmojs, cuiaa Awmmepa, cuia JlopeHia,
WHYKTUBHOCTh KATYIIIKH, JHEPrUsl SJEKTPUUECKOTO M MAarHUTHOTO MOJICH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KOJIeOATEILHOM KOHTYpE, 3apsij U CHia TOKA B
npolecce TapMOHMYECKHX — DJIEKTPOMArHUTHBIX — KoyeOaHud, (OKYCHOE
pPacCTOSIHME M ONTHYECKasi CUja JIMH3bI, IPU OMUCAHUU MPABUIBHO TPAKTOBATH
(U3UYECKUI CMBICIT HCIOJIb3YEMbIX BEJIUYWH, WX OOO3HAYCHHUS W CIIUHMIIBI,
yKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3MUECKYI0 BEIUYHHY C
JIPYTUMH BEJIMUYMHAMU,

OMKCHIBATh W3YYEHHBbIC KBAHTOBBIC SBJICHUS M TMPOILECCHI, HCHOIb3Ys
¢u3nuecKkre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPrus M UMITYJIbC (DOTOHA, MEpPHOJ Mojypacnaja, dHeprus
CBS3M aTOMHBIX SIIep, NPH OIMUCAHWUU MPABWIBHO TPaKTOBATh (HU3UUECKUI
CMBICIT HCIIONB3YEMBIX BEIWYWH, WX OOO3HAYEHUS W E€JIMHUIIbI, yKa3bIBaTb
dbopMyInbl, CBS3BIBAIOIIME JAaHHYIO (PU3WYECKYI0 BEIMYHHY C JIPYyTUMU
BEJIMYUHAMHU, BBIYUCISTH 3HAYCHUE (PU3NMUECKON BETUUNHBI

aHANMM3UPOBAaTh  (U3UYECKUE TPOIECCHl W  SBICHUSA, HCIOIB3YA
¢u3nyueckre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCTIEA0BATEILHOTO U
MapajuieIbHOr0 COEIUHEHUS MPOBOJHHUKOB, 3akoH Jlxoyns—Jlenua, 3akoH
ANEKTPOMArHUTHOM MHAYKIMHK, 3aKOH NPSIMOJMHEHHOTO pacnpoCTpaHEHUs
CBETA, 3aKOHbl OTPA)KCHMsSI CBETA, 3aKOHBI NPEIIOMJICHUS CBETa, ypaBHEHUE
OuHmTeiHa 11 hoToddexTa, 3aKOH COXpaHEHUS SHEPTHH, 3aKOH COXPaHEHUS
MMITYJIbCA, 3aKOH COXPAHEHMs 3JIEKTPUUECKOTO 3apsija, 3aKOH COXpaHEHUs
MaccOBOT'0 YHCIIa, TOCTYyJaThl bopa, 3aK0H pagnoakTUBHOTO paciajia, mpu 3TOM
paznu4aTth CJIOBECHYH (OpPMYTHMPOBKY 3aKOHA, €ro MaTeMaTU4eCcKOe
BbIpaK€HUE U yCIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

ONpEeNeNATh HAMNpaBICHUE BEKTOpa WHAYKIMM MArHUTHOIO  MOJS
MMPOBOJHUKA C TOKOM, CHJIBI AMIepa 1 CHiIbl JIopeHna;



CTPOUTh W ONMHUCHIBaTh M300paKCHUE, CO3/aBAECMOE IIJIOCKUM 3EpPKajoM,
TOHKOM JINH30U;

BBITIOJHATh JKCIIEPUMEHTHI IO HWCCIICIOBAHUIO (DU3MYECKUX SIBICHUN W
MIPOIIECCOB C WCTOJIB30BAHMEM MPSIMBIX M KOCBEHHBIX M3MEPCHUH: MPH ATOM
dbopmynupoBath mpoOiieMy/3aadyy W THUIOTE3y Y4YeOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJI0KEHHOTO O0OpPYAOBaHMS, MPOBOIUTH OMNBIT H
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh TIPSIMbIC M KOCBCHHBIC M3MEpEHUS (DU3NYCCKUX BEIMYHH,
IpH 3TOM BBIOMpATh ONTUMAJBHBIM CIIOCOO W3MEPECHHUS W HCIOJIb30BATh
M3BECTHBIC METOJIbI OIICHKHU TIOTPEITHOCTEH N3MEPCHHUIA;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYCCKUX BEIWYUH C HCIIOIH30BAHUEM
NPSIMBIX W3MEPEHUI: TPU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
PE3yJIBTAThl TIOJYYEHHON 3aBUCUMOCTH (PU3MYCCKUX BEJIUYUH B BHJIC TAOJIHIl U
rpaduKoB, JeaTh BEIBOIBI IO pe3y/IbTaTaM HUCCIICI0BAHHUS;

coOJr01aTh TIpaBMIIa 0E30MaCHOTO TPYJa IPH MPOBEACHUHN MCCIICIOBAHUN
B paMKaX y4eOHOro 3KCIIEpUMEHTa, Y4COHO-HCCISA0BATEIbCKOM U MPOCKTHOM
JESATEIIBHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOTO
000py1I0BaHMS;

pemiath pacu€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJEeNbIo,
UCTIONB3YA (PU3WYECKHUE 3aKOHBI M TPUHIUIIBI, HA OCHOBE aHAIHM3a YCIOBUS
3a/layu BBHIOMPATh (PU3MUYECKYIO MOJIENb, BBIACHATh (U3MUYECKUE BETUYUHBI U
dbopMyIbl, HEOOXOUMBIE 711 €€ PEeIlIeHUs, TPOBOIUTH PACUETHl U OIEHUBATH
PEANBHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3UUECKON BETUYMHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPanBAaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO 1IETIOYKY PACCYXKACHUN C OMOPON HAa M3YYCHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

UCTIONIb30BaTh ~ NPU  pEHIeHWH  y4eOHBIX  3aJad  COBPEMEHHbBIC
nHQOPMAIIMOHHBIE  TEXHOJOTMW  JJIi  TIOWCKAa, CTPYKTYpHUPOBaHUS,
WHTEPNIpPETallid W  TPENCTaBIeHUA y4eOHOW ©  Hay4YHO-TIOMYJISIPHOMN
uHhopMaIMK, TOJYYCHHOW W3 pa3IUYHBIX HCTOYHUKOB, KPHUTHUYECKHU
aHATM3UPOBATH MOTYyYaeMyI0 HH(DOPMAITHIO;

OOBSCHATh TPHUHIMIBI JACHCTBUS MAIWH, TPUOOPOB M TEXHHUUECKHUX
YCTPOWCTB, pas3nuyaTh YCJIOBHS WX 0E€30MacHOTO HWCIOIB30BAaHHS B
MMOBCEIHEBHOM KHU3HU;

NPUBOJUTH TPUMEPHI BKJIaJa POCCHUUCKHX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHPA, B
pa3BUTHE TEXHUKH W TEXHOJIOTHIA,

MCITIOJIB30BaTh TEOPETHUCCKUE 3HAHUS TI0 (DU3UKE B TTOBCETHEBHOM KU3HH
s obecriedeHusi 0€30MacHOCTHM MpU  OOpallleHuH ¢ [pudbopamMu U



TEXHUYCCKUMHU YCTPOUCTBAMM, JJISI COXPAHCHUS 3I0POBbsI U COOJTFOACHUS HOPM
HKOJIOTUYECKOTO TOBEACHHS B OKPY>KaIOLIEeH cpefie;

paboTaTh B TpPYIIEC C BBIIIOJHCHHEM Pa3JIMYHBIX COIMATBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHATIBLHO PACIpeaeNiaTh OOSI3aHHOCTH U
IUTAHUPOBATh  JICATEILHOCTh B  HECTAaHAAPTHBIX CHUTYyallHMsX, aJIeKBATHO
OIICHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBl B  PEIICHHUE
paccMaTtpuBaeMoi PoOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
HaumeHnoBanue Koanuecrso

Ne DJIeKTpPOHHbIe (LM (POBbIE)
pa3iesioB U TeM 4yacos

n/n oOpa3oBaTe/ibHbIE pecypchl
IporpamMmmaI Bcecero

Paszpen 1. PUBUKA U METOJAbI HAYYHOTI'O IIO3HAHUA

11 dusuka 1 MeTOIbI 5 bubmmoreka [IOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinematitia ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Hunamika ! https://m.edso0.ru/7f41bf72
53 3aKOHBI COXPAHECHHS B 6 bubnuoreka [IOK
' MEXaHHUKe https://m.edso0.ru/7f41bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 bubmuoreka [JOK
' KUHETUYECKON TEOPUH https://m.edsoo.ru/7f41bf72
OcHOBEHI bu6mmoreka [IOK
3.2 10
TEPMOJIMHAMUKHU https://m.edsoo.ru/7f41bf72
ArperatHble COCTOSHHS
3.3 BeniecTBa. dazoBbie 5 bubmorexa [OK
' . ' https://m.edso0.ru/7f41bf72
MIePEXOIbI
Hroro no paszneny 24

Paznea 4. QJIEKTPOJIUHAMUKA

4.1 DnexTpocTaThKa 10 bubmuorexa [JOK



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

IlocToAHHBIN

49 AIEKTPUUECKUH TOK. 12 bubnmoreka [JOK
' Toxu B pasIuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
11 KIIACC
No | Haumenopamme KouunyecTBo 4yacoB DJIeKTPOHHbIE
(uu¢posbie)
n/ | pasgenoButem | Beer | Konrpoasn | Tlpakruueck
oOpa3oBareJibHbIE
1| NporpamMmbl [V} bie padoThI ue padoThl
pecypcsbl
Paznea 1. 9JIEKTPOJANHAMUKA
MarunuTtHoe
bu6moreka [IOK
oJie.
1.1 11 1 3 https://m.edsoo.ru/7f41
DJIEKTPOMArHuT
c97c
Has MHTYKITUS
Hroro mo pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
Mexannueckue
bu6mmoreka [IOK
u
2.1 9 1 https://m.edsoo.ru/7f41
AIIEKTPOMArHUTH
c97c
ble KOJIeOaHms
Mexannueckue
bubmuoreka [JOK
u
2.2 5 1 https://m.edsoo.ru/7f41
AIIEKTPOMArHUTH
c97c
bI€ BOJIHBI
bubmuoreka [JOK
2.3 Ontuka 10 3 https://m.edsoo.ru/7f41
c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBbHOCTH

3.1

OcCHOBEBI
crernuaibHOM
TEOPUH
OTHOCHTEIIBHOCT

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
c97c
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n

Hroro no pazneny

4

Pa3znesn 4. KBAHTOBAS ®U3UKA

DJIeMEHTHI bu6mmoreka [{OK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41
OIITUKU c97c
bu6mmoreka [{OK
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f41
c97c
bubmmoreka [{OK
4.3 ATOMHOE PO 5) https://m.edsoo.ru/7f41
c97c
Hroro mo pazgeny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKN
ONeMEHThI bu6mmoreka [IOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41
acTpoPpU3UKU c97c
Hroro mo pazgeny 7

Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

bu6moreka [IOK
006006
6.1 ODHIATOTee 4 https://m.edsoo.ru/7f41
MTOBTOPEHUE
c97c
Hroro mo pazgeny 4
PezepBHOE Bpems 3
OBUIEE
KOJIMYECTBO
YACOB IIO 08 4 !

[TPOTPAMME
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