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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBanus pazpaboTaHa Ha OCHOBE MOJIOKEHUM W TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM MporpaMMsbl, npeacTaBieHHbIX B OI'OC
COO, a Takxke c¢ yuérom denepaibHOl padodeil mporpaMMbl BOCHUTaHUS U
KOHLEMUMK TpernojiaBanusi yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anuUsIX Poccutickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0pazoBarenbHbIE MPOTPAMMBEI.

Copepxanue mnporpaMMmbl 1o (uU3MKe HampaBieHO Ha (HOpMUpPOBaHHE
€CTEeCTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSATEILHOCTHOIO
noaxona. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXe YUYUTHIBAET HEOOXOAMMOCTb pealli3allii MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-Hay4YHbIMH Yy4e€OHbIMU TNpenMeramu. B Hel
OIIPENETSIOTCS OCHOBHBIC LIENH HM3Y4YCHHs (PU3UKH HA YPOBHE CpEIHEro oOIIero
oOpa3oBaHuUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKHU: JTUYHOCTHBIE,
MeTarnpeaIMeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o pu3rke BKIIOYALT:

e IUJJAHUPYEMbIE PE3YJIbTATHI OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

e cojepkaHue yueObHoro npenmMera «Puznka» mo rojgam o0yueHusl.

®du3nka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBe y4eOHOro MmpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpy:xaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yOIUi
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
buszudeckoir reorpadueid u actpoHomueid. Mcmonp3oBaHME MW AKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpeleNsieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPaHCHOPTa, OCBOCHUS
KOCMOCA, MOJIyYEHHsI HOBBIX MATEpHAIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
W3yyenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa oOydaromwuxcs, B (pOpMHUPOBaAHUE yYMEHUU MPUMEHSThH
Hay4YHBIM METOJI MO3HAHUS MPU BBHIMOJHEHUH UMY YY€OHBIX UCCIEAOBAHUM.

B ocHoBy kypca ¢Gusukm uisi YpOBHS CpemHEro oOImero ooOpa3oBaHUS
MOJIOKEH pAI HUIEH, KOTOpPblE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBJISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKHUT MaTepuaj U3 BCEX pa3liejoB (PU3UKH, BKIIOYAET Kak
BOIIPOCHI KJJACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesn cenepanuzayuu. B coOTBETCTBUM C HEH MaTepuan Kypca (U3HKU
o0benquHEH BOKpPYr GU3WYECKHMX Teopwil. Bemymmm B Kypce SBIsSETCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOIO MOTEHIMaNa (U3MYECKOW HAYKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U DKOJIOTMYECKUMU IIpoOIeMamMu.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢Gu3uku  mpeamnosaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX W TEXHOJOTHUYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanuszyercsi TMOCPEICTBOM BBEACHHUS HJIEMEHTOB
colepKaHusl, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKM W TEXHOJIOTHH, a TakXe 00CYyXKIACHUs
po0JIeM palMOHATBFHOTO TPUPOIOTIOIH30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3MKM Ha ypOBHE CpEIHEro ooOIero
oOpazoBanus sBIAIOTCS (pusmdyeckue Teopuu (HopMHUpPOBaHHUE TPENCTABICHUN O
CTPYKTYpE MOCTPOCHUS (U3UUECKOU TEOpHH, posii (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTAaBICHUSIX O TMPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOPHH, JJisI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTEeMHO-ACSITEIIbHOCTHBIN MOIX0Jl B Kypce (U3HKU pealu3yeTcs Mpexe
BCEro 3a CUET OpraHu3alldd SKCIEPUMEHTATBHOU AESTENBHOCTH O0YYarOIIMXCH.
Jns  GazoBoro ypoBHS Kypca (U3MKM — 3TO MCIOJIB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JIA0OPAaTOpPHBIX padoT,
KOTOpBIE B IporpamMme 1o (usuke oObeIMHEHBI B OOIIMH CIMCOK YYCHHUYCCKHUX
npakTUYecKux paboT. BhiieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX padorT,
MPOBOJAUMBIX JUISI KOHTPOJIE W  OIEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
00pa3oBaTEILHOIO Mpollecca MCXOMd M3 OCOOCHHOCTEH INIAaHMPOBAHHUS U
ocHameHust kabwHeta (Qusuku. [lpm 3TOM obOecmeumBaeTCs  OBIAJCHUE
00yYaronMMuUCss yMEHUSIMUA TPOBOJUTH KOCBEHHBIE W3MEPEHHS, HCCIETOBAHUS
3aBUCUMOCTEH (U3UUECKUX BEJIWYMH M TIOCTAHOBKY ONBITOB IO IPOBEPKE
MPEAJIOKEHHBIX THUIIOTES.

Bosnbiioe BHUMaHME yAENSETCS PEUICHUIO PAcCYETHBIX M KAaueCTBEHHBIX
3anau. [Ipu 3TOoM ISt pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaydl C SBHO
3a/laHHON (PU3NYECKON MOJEIIbIO, TTO3BOJISIIOLINE TPUMEHSATh U3yUECHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3nenoB. [ KauyeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0OBSCHEHHE TPOTECKaHUs (U3MYECKUX SBICHUW W TIPOIECCOB B OKpYXKaromieh
KU3HH, TpeOyronme BBIOOpa (HU3MYECKON MOACHH IS CUTyallid TMPaKTHKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTOo Tpoliecca 0a3oBbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0Iero oopa3oBaHus JOKEH U3YUYaThCsl B YCIOBUSAX
IPEeIMETHOTO KaOWHeTa (U3WKK WM B YCIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa
PEAMETOB €CTECCTBEHHO-HAYYHOIO IMKIa. B kaOumHere (GU3UKH JOJDKHO OBITh
HeoOXoauMoe J1abopaTopHoe OO0OpyAOBaHHWE ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTHUUECKUX padOT U JIEMOHCTPAIMOHHOE
000py0OBaHUE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3MKE KIYEBbIX JAEMOHCTpAlUi st
UCCIICIOBAHMUSI  M3y4YaeMbIX  SBIICHUW W  MPOIECCOB, OMIUPHUYECCKUX U
(GbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGoparopHoe o0OOpyAOBaHWE [UIsI YUYEHHYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUICKTOB M 0OOECTeunBaeTCsi B pacuére
OJIHOTO KOMIUJIEKTa Ha JAByX oOydarommxcs. TeMaThuyeckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYIOBaHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU LIEJIIMH U3y4eHUs PU3UKHU B 001IEM 00pa30BaHUU SBJISIFOTCS:

e (opmupoBanue wuHTEpeca M CTpEeMJICHUS OOYy4YalOIIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUSA U (POopMUpOBaAHUE
HCCJIeI0BATENHLCKOIO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanne yMeHUU OOBSCHATH SBICHHUS C HCIOJb30BAaHUEM
bu3HYecKuX 3HAaHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpencTaBICHUNA O poONM (PUMKHU JJIS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne ATUX Telield 00ecTieunBacTCs PEIICHUEM CISAYIOIMNX 3a1ad B

Iporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHusI:



e TMpHOOpETEHHUE CHUCTEMbl  3HaHUH 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHHKY,
MOJIEKYJIIPHYIO (PU3UKY, BJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI aCTPODU3HKHY;

e (dopMupoBaHHE€ YMEHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OoOBbsiCHEHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U JUISI TPUHATUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOGHME CIIOCOOOB pELIEHUs pa3IUYHbIX 3a7ady C SBHO 3aJaHHOMN
(Gu3nYecKol MOAENbI0, 3aJad, MOAPa3yMEBAIOIIUX CAaMOCTOSATEIbHOE
co3faHue GU3NIECKO MOJEINH, aJIeKBAaTHOU yCIOBUSIM 3aJa4H;

e TMOHMMaHHE (U3MYECKUX OCHOB M MPHUHIUIOB JIEUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
¢u3NYEeCKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEpHpeTalud HH(pOpMalUH,
OTIpEJICIICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBMM NJIsl Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEN0BATENbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha usyuenme ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanus otBoautcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIEINIO), B
11 kimacce — 68 yacos (2 yaca B HEJIEIIO).

[Ipennaraemplii B mporpamMme 1o (QU3MKE MepeyeHb J1abopaTOpHBIX U
IPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb [JE€JaeT BbIOOP
IOPOBEJCHUS J1aDOpaTOPHBIX PAOOT M ONBITOB € YYETOM HHIWBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIIHNXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MIO3HAHUSA

®dusnka — Hayka o mpupone. HayyHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOpUM B MPOLECCE IO3HAHUA IPUPOJBIL.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue ¢u3nyecKuxX sIBIEHUM M mpoueccoB. HayuHble TMmoTe3bl.
®duznyeckue 3aKOHbI U TEOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHSI.

Ponp u mecto ¢usuku B GOpMHUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHHSI.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOpPEHUE MaTepuabHOM TOUKH, UX MPOCKIMH HAa OCH CUCTEMbl KOOPJMUHAT.
Ciio)keHMe NepeMENICHUIN U CII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMONHMHEHOE nBmKeHue. I 'paduxu
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IyTHU M NEepeMEUICHUs
MaTepuaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOoe najzieHre. Y CKopeHue CBOOOTHOTO MaieHUsI.

KpuBosnmHenHoe  nBWKEHWE. J[BHKEHHE  MaTepUallbHOW  TOYKM IO
OKPY>KHOCTH C MOCTOSTHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJUHEHHAS
ckopoctb. [lepuon u yactora obpanieHus. LlenTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TTepeavn.

Llemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPALUMs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUMN C UCIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Tes B BO3AYXE U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGmronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIiOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHust CBOOOIHOTO ITaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJBbIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, IPOMJICHHBIMU TEJIOM 34
MIOCJIEI0OBATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHNUS IIapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammnesa.  IlepBeii  3akoH  HeroToHa.
NuepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cuil. Bropou 3akon Herotona
JUI MaTepUaIbHOU TOUKU. Tperuit 3akoH HproTOHA 17151 MaTepraIbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsxkectu. IlepBas kKocMmuueckas
CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKONBKEHHS U cuiia Tpenus nmokos. KoaddumumenT tpenus.
Cuita conmpOTUBIIEHUS NPU JIBUKEHUU Tea B KUIKOCTH WUIIU Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: MNOALINITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepIUN.

CpaBHEeHUE MacC B3aUMOJICHUCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTU OT AeOpMallUiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MObEME U MIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT X JAehopMariiu.

HccnenmoBanne yclIOBHM PAaBHOBECHS TBEPAOTO TeENa, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpaHeHUs 6 MeXaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMynbec cuiibl U U3MEHEHHE HMMITYJIbCa TeJld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHHE.

Pabora cusibl. MOIHOCTH CUIIBL.

Kunernueckass s>Heprusi MaTepUalbHONW TOYKU. Teopema 00 HW3MEHEHUH
KMHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
neopMUpOBaHHOM  TIpykuHBI.  [loTeHuManbHast dHeEprus Tena  BOJIM3U
MOBEPXHOCTH 3€MJIHU.

[loTennuanpaple W HEMOTEHIMANbHbIE  cuibl.  CBS3p  pabOTHI
HEMOTEHUHAIBHBIX CUJ C M3MEHEHHUEM MEXaHMYECKOM JHEPrUM CHUCTEMBI TEIL.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHWE: BOAOMET, KONED,
MIPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon mOTEHIIUATBLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3yyenue abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanne cBsSI3U pabOTHI CHIIBI ¢ U3MEHCHHEM MEXaHWYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKONW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe pnBmxenue. duddysus. Xapakrep IBHKEHUS U
B3aMMOJECHCTBUS YaCTULl BellecTBa. Monaenu CTpoeHUs Ia30B, XUIKOCTEH H
TBEPABIX T€A U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana temmnepatyp
Llenbcns.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KUHETUYECKOM HHEPruM TEIUIOBOTO JBWXKEHUsA dvactul rasza. [llkana
temneparyp KensBuna. I'azoBbie 3akoHbI. YpaBHeHue MenaeneeBa—Kiranempona.
3akoH [lanmproHa. M30mporeccsl B UaCaIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpelcTaBiIeHHE H3OMPOIECCOB: H30TEPMa, H30X0Pa,
n3o0apa.

TexHuueckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTpOEHHE BemiecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OneiThl 10 TU(PPY3UN HKUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO JBUKEHHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAIOILINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS.

Mojenb, HIUTFOCTpUpPYIOLIAsk MPUPOY JABIICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSHUS HJICAIBHOrO Tasa,
W30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEK1y apaMETPAMU COCTOSIHUSI Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoauHamMuueckass cucrema. BHYTpEHHsAS 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U cTIOCO0BI €€ m3mMeHeHus. KonnmdecTBo TeTuioTe U pabota. BHyTpeHHS s
DHEpPrus  OAHOATOMHOIO  HJAEAJIbHOrO  rasa. Buaesl  Temonepenayu:
TEIJIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
Konm4decTBoO TEmIOTHI MpH TEMIONEPEaAYE.

[Tonssitue 06 ammabatHomM mporecce. IlepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIMHAMUKH K H3omporeccaMm. ['paduueckas
UHTEpHpeTanus paboThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtumMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpuHOUNBI ~ OEUCTBHS ~ TEIUIOBBIX  MAallHWH.
[IpeoOpa3zoBanus HSHEpPrHM B TEIUIOBBIX MamuHax. KodpduueHT mone3Horo
nericTBusl TeruioBord MammHbL. [lukn KapHo um ero ko3pduImMeHT Moe3HOro
JNENCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TETUIOIHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruy Tejia MPU COBEPIICHUH PAaOOTHI: BBUIET
npoOku u3 OyTBUTIKM TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qgupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAECMOHCTPAIIs).

W3meHeHune BHYTpEeHHEH SHEPTUH (TeMIlepaTyphl) Teja Mpu Terionepeaye.

OnpiT 1mo anauabaTHOMY pACHIMPEHUI0 BO3Jayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3mMepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHneHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3AyXa. HacelieHHbI nap. YaenbHas TemIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tsépmoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctamwioB. JKuakue kpucramwibl. CoBpeMeHHble MaTepuainbl. [lnaBnenune wu
KpUCTayi3amus. Y aefnbHas Teriora miasienus. Cyomumarusi.

VYpaBHeHue TerioBoro OajgaHca.

TexHu4yeckre yCTpPOMCTBAa W MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYUYEHUS COBPEMEHHBIX MaTEpUasoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACHILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEpEeHUs BIAKHOCTH.

HabGnronenune HarpeBaHus U MIaBJICHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHcTpanust KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJIEKTpUYECKHM 3apsa. JBa Buaa dIEKTPpUYECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKA W IOJYIPOBOJHUKH. 3aKOH COXpPAHEHUs
IIEKTPUYECKOTO 3apsia.
B3anmoneiictBue 3apsaaoB. 3akoH Kysona. ToueuyHbI 31EKTpUUECKUI 3apsi.
Onektpuueckoe moie. Hanpspk€HHOCTe  dnekTpuueckoro moid.  [IpuHnun



CYIIEPIIO3ULINMN DJICKTPUUECKUX ToJeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
IOJIA.

Paborta cun  anektpocratudyeckoro  mosis.  [loreHuman.  PasHocTh
MOTECHIMANOB. [IpOBOOHWKM W JOUANEKTPUKA B AJIEKTPOCTATUYECKOM TIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

OnextpoéMKocTb. KoHaeHcaTop. DIIEKTPOEMKOCTh ITUIOCKOIO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
IIEKTPOMETP, DSJEKTPOCTaTHUYECKass 3allluTa, 3a3€MIICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN alliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

B3aumonaencTBre Ha3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE ITOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs! 3aLIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIJIEKTPUIECKON NPOHUIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTostHHBIN TOK.

Hanpspxkenue. 3akon Oma 171 yyacTka LEenu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBHOE COINPOTUBJICHUE BEILIECTBA.
[locnenoBaTenpHOE, IapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akon JDxoyns—Jlenma. MomHOCTh
DIEKTPUYECKOTO TOKA.

OJIEKTPOJABMXKYILIAasi CHUJIa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKAa.
3akoH Oma 11 TOJIHOM (3aMKHYTOM) 3JIeKTpuuecko nenu. KopoTrkoe 3ambIkaHue.

DJIEKTPOHHAs  NOPOBOAMMOCTh  TBEPABIX  METAJUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [1oaynpoBogHIKOBbIE TPUOOPHI.

DONeKTpuYecKuid TOK B  pacTBOpax M  paciiiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALIMS. DIEKTPOIIU3.



DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: amIepMerp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbie MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPHI 1 POTOPEIUCTOPHI, MOTYTTPOBOAHUKOBBIN U0, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaMpsHKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IU TTONIEPEYHOI0 CEUYEHHS U MaTepuana.

CMeniaHHoe COeIMHEHUE TPOBOAHUKOB.

[IpsiMoe wW3MepeHue dIEKTPOIABMXKYIIEH cuiibl. KOpOTKOe 3amMbIKaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATyPBhl.

[IpoBOAMMOCTB BJIEKTPOIIUTOB.

W ckpoBoii pa3psia 1 IPOBOJUMOCTb BO3yXaA.

OIHOCTOPOHHSISL TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3JeKTPOJBUKYILIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaGmronenue anexkrposiusa.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a30Boro ypoBHS B 10 Kiacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamusi, CBSA3aHHbIE C WU3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUSA: SBJICHUE, HAay4HbIA (akT, rumote3a, (pu3mdeckas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelnieHUE CUCTEMbl ypaBHECHMM, JMHEWHas (YHKIHA,
napabona, runepbosia, ux rpauKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIMU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexanmveckoe JNBHUKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBICHUS B KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJN, XKUIKOCTEH U



ra3oB, 3JIEKTPHUYECKHUE CBOMCTBA METAJUIOB, AJEKTPOIUTUYECKAS AUCCOIMALUS,
raJIbBaHUKa.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonozus: mpeobpa3oBaHUE NBIKEHUH C HCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUST B TEXHUKE, MOJIIUIHUKUA, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTrHe€), ABUTATEIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIy4YEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBI MPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUmMHAA UHOYKUUS

IlocTostHHBIE ~ MarHuThl.  B3ammojieMicTBHE  NMOCTOSHHBIX ~ MAarHuTOB.
MarautHoe none. Bexktrop MarHUTHOW HHAYKUMM. [IpuHOMI Cyneprno3unuu
MarHUTHBIX MOJiek. JIMHMKW MarHUTHOM WHAYKIUU. KapTuHa JIUMHUN MarHUTHOU
WHIYKIWH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe T1OJ€ MPOBOJHMKA C TOKOM. KapTmHa IJMHUNA HHAYKIHA
MAarHUTHOTO TIOJIA JJIMHHOTO IIPSIMOIrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cnita AMmnepa, €€ MOyJIb ¥ HallpaBJICHHUE.

Cuna Jlopenua, e€ MOqysb M HanIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM Iojie. PaGoTa cuisl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
MHIYKUUAHW. OJIEKTPOABMXKYIAS CHJIAa HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanest.

BuxpeBoe nsnekTpuueckoe mosie. OIEKTPOJBMXKYILIAA CUla WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM I1OJIE.

[IpaBuiio Jlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIAYKIMU. OJICKTPOABIKYILAS  CHJIA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIUKA MAarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBlIeHUE ANIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHIYKIUU OT CKOPOCTH HU3MEHECHUS
MarHUTHOT'O ITOTOKA.

SIBrieHNE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHrne MarHuTHOTO TOJIsL KATYIIKH C TOKOM.

HccnenoBanne nelCTBUSA MOCTOSHHOIO MAarHuTa Ha PpaMKy C TOKOM.

HccnenoBanue sIBICHUA 3JIEKTPOMArHUTHON MHIYKIUH.

Paspnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebatenpHass  cucrema.  CBOOOJHBIE  MEXAaHWYECKHME  KOJEOAaHUS.
["apmonunyeckue konedanus. [lepuon, vacrora, amrumuryga u (aza xoseOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHX
kosnebanuii. [IpeBparieHue >Hepruu Ipyu rapMOHUYECKUX KOJICOaHUSIX.

KonebatenbHblii KoHTYp. CBOOOJAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIBHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUH B UJCATBHOM KOJIeOaTeIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroux KojeOaHusX. BrIHyX/IeHHbIE MEXaHUUYECKUE
Kosiebanus. PesoHanc. BeIHyX/1€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOAHHUS.

[lepemennblii TOK. CHHYCOMAQIBbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepegadya u NOTpeOICHUE IECKTPUICCKON
DHEPrUU. DKOJOTHYECKHE PUCKH IIPU IIPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: DIIEKTPUYECKHUU
3BOHOK, I'€HEPATOP NIEPEMEHHOT0 TOKA, JMHUHU DJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTE€MaTUYECKUA MASITHHK).



HaGmroienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuuiorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWHEHUHM PE3UCTOPa, KATYILIKH
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabonul

HccnenoBanue 3aBUCUMOCTH TMEpUOJAa MajbIX KoJieOaHUM I'py3a HAa HUTU OT
JUTMHBI HUTU ¥ MAacchl Irpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCIEN0BATENBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 6OJIHbL

Mexannueckue BOJHBI, yciaoBusi pacnpoctpaneHus. llepumoa. Ckopocts
pacnpocTpaHEHHsi W JJMHA BOJHBL. llomepeuHble W MOPOJOJIbHBIE BOJIHBL.
HuTtepdepenius u nudpaxius MEXaHUISCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakeHUe, MpeJIoMJIeHUEe, Toysipu3anus, audpaxuus,
uaTepdepennus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHu4yeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE WU MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTEHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MTPOJAOJIBHBIX BOJIH.

Kone6mromeecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: ¥ MPEeTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nunteppepenunu u qudpakiimi MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIION U
Y4aCTOTOM KOJIeOaHMiA.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpakeHue,
npesioMiIeHUE, Moaspu3anus, Audpakuus, tHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsmoiMHENHOE pacHpoCTpaHEHUE CBETa B
oaHopoaHo cpeae. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3o0paxkeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenowiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa IMOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. Ler.

CobOuparomie u pacceuBaroimue JuH3bl. ToHkas JsmH3a. DOKycHOE
paccTosiHUE M ONTUYeCKas cujla TOHKOW JuH3bl. I[locTpoeHnue nzoOpaxeHUil B
coOuparomux U paccenBarolux auH3ax. Gopmysia TOHKOW JIMH3BI. YBeJIWYEHUE,
JTaBaeMoe€ JIMH30MU.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. WuTtepdepenuus cBera. KorepeHTHblE HCTOYHHKH.
YcnoBus HaOMIOAEHUS MaKCHMyMOB M MHUHHUMYMOB B HHTEpPPEPEHIUOHHON
KapTHHE OT JIByX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuust cBera. [udpakunonHas peméTka. YclIoBUE HAOIIOIEHUS
[NIABHBIX ~MAaKCUMYMOB TIpM TAJEHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTPOWCTBA M IIPAKTMYECKOE IIPUMEHEHHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPaCHpOCTPaHEHUE, OTPAKEHUE M TNPEJIIOMIICHHE CBETA.
OnTuveckue mprudopkl.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue CBONCTB U300paKEHUM B JTMH3AX.

Mopnenu MUKpOCKOMa, TEIECKOIA.

Ha6nronenue naTepepeHnmm cpeTa.

Hab6monenune nudpakium ceera.

HabGnronenue aucnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO IPU3MBI.

[Tomydyenue cexTpa ¢ mMOMOINIbI0 AUGPAKITUOHHON PEIIETKH.

Habmronenue noisipuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl



N3mepenne rokaszartess NpeJIOMIICHHS CTEKIIA.
HccnenoBanne CBOMCTB U300payKEHHUM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUH OTHOCHTEJIbHOCTH

['paHunbl OPUMEHUMOCTH  KJIacCHM4ecKo  mexaHuku.  IlocTysatel
CIIEIMAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: HMHBAPUAHTHOCTH MOZYJI CKOpPOCTH
CBETA B BaKyyMe, IPUHIIUII OTHOCUTENBHOCTH DWHILITEWHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKpAICHUE
JUIMHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €70 YACTOTON. DHEPTHUS
¥ UMIyJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue Gporodddexra. OnpiThl A. I'. CToseToBa. 3aKOHBI
dotordpdexra. YpaBuenue DiHmTeitHa st poToddpdexra. «KpacHas rpanunar
dbotorpdexra.

JlaBnenne ceera. OnpiThl 1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE MpPUMEHEHHue: (HOTODIIEMEHT,
dboTomaTYNK, COTHEUHAs! OaTapes, CBETOIUO/I.

Llemoncmpayuu

dotor(pdekT Ha YyCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeIHETo ¢hoTodddexra.

CseToamnon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopnia mo paccessHuIO 0 -YaCTHIL.
[Inanerapnas wmoxaens aroma. [loctynatel bopa. M3inyueHune W moTrJIonIEHUE
(GOTOHOB MpU MEpPexoje aToMa C OJHOIO YPOBHS 3HEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CHEKTp ypOBHEU SHEPrUu aToMa BOJIOPO/IaA.

BonHoBreie cBoiicTBa yactuil,. Bosnbl ne bpoins. KopnyckynsipHO-BOJITHOBOM
JyaJTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopra.

Onpenenenue JUIMHBL BOJIHBI Ja3epa.

HabGnronenue TMHeHyaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

Habnronenue muHe9aTOro crekTpa.

Tema 3. Amomnoe a0opo

OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJOKHOCTh CTpPOeHMA sAnpa. OTKpsITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocraBa
paauoakTuBHOrO u3inydeHus. CoiictBa anbda-, Oera-, ramma-u3IydeHHUs.
Binsinue paguoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TpOoTOHA M HeWTpoHa. Hykionnas monens siapa ['eitzenOGepra—
WBanenko. 3apsa aapa. MaccoBoe uucio siapa. M30tomsl.

Anbda-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIM Oerta-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoaKkTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. JledexT macchl sapa.

Snepnsie peakuun. /lenenue u CUHTE3 A1EP.

Anepnsiit peaktop. Tepmosinepusiii cunte3. IIpoOGiaemMbl U MEPCHEKTUBbI
SAIEPHOU SHEPTETUKU. DKOJIOTUYECKUE ACIIEKTHI AEPHON SHEPTETHUKMU.

DnieMeHTapHble YacTUIlbl. OTKPHITUE TO3UTPOHA.

MeTto1b1 HaOJIOIEHUS U PETUCTPALIUU AIIEMEHTAPHBIX YACTHUILI.

dynaamenTanbHble B3auMoAecTBusl. EAMHCTBO (u3nueckoil KapTUHBI MUpA.

TexHu4yeckue yCTpOMCTBA U IMPAKTUYECKOE IIPUMEHEHHE: TO3UMETp, KaMmepa
Buiibcona, simepHblit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TyMK HOHU3UPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomul

HccnenoBanne TpeKOB YacTHIL (10 TOTOBBIM GoTOrpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMUM U ACTPOGUIUKH

Ortanbl pa3BUTHs acTpoHOMUU. [IpuKiIaiHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3Bé3gnoro neba. Co3Be3ausi, sipkue 3BE3IbI, IUIAHETHI, WX BHAMMOE
JIBUKEHHUE.

Conneynas cucrema.

Comnuue. ConHeuyHast akTUBHOCTh. McrTounuk sHeprum ConHIIa W 3BE3.
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKHU. J(MarpaMma «CIEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3MBI TIJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsiii I[lyte — nHama [Nanaktuka. Ilonoxenue u aBmwxkeHue CoyHIA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3peiBa. PETMKTOBOE M3MydEHHUE.

Macmrabnas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HabutoieHuss HEBOOPYKEHHBIM IJ1a30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH JIs1 OTIpeENICHUS TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31usA CEeBEpHOro MOJIylIapys U IPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, mnaner, Miieunoro IlyTu.

O06o0maromiee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HSKOHOMHYECKOM, TEXHOJIOIMYECKOH,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTebHOCTH YEI0BEKa, pOJib U MECTO (U3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHOW KapTHHE MUPA, pOJib (PU3UUECKON Teopuu
B (OPMHUPOBAHMU TMPEACTABICHUN O (U3MUECKONl KapTUHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MHpa B O0IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEICTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKW,
OuoNoruu, XMMHUHU, reorpauu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUSA: SIBJIEHUE, HAy4HbId (akT, runore3a, (pusmyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPAaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPIAMHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIC JJIEMEHTApPHBIX (YHKIUH, NPU3HAKK TOA00US TPEYrOJbHUKOB,
ONpeieJICHHE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocus: »nekrpuueckue SBIECHUS B JKUBOM NpUPOJE, KojeOaTenbHbIe
JBIKEHUS B J)KMBOW NMPUPOJE, ONTUYECKUE SBJICHUS B )KMBOU NPUPOJE, NEHCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHUS KPHUCTAUIMYECKON PpEHIETKH, CHEKTPaJbHbIN
aHaJIN3.



l'eoepaghusi:  MarHuTHBIE TIOMIOCA 3eMJIM, 3aJICKM MArHUTHBIX Py,
dboTochEMKa 36MHOM IMMOBEPXHOCTH, TIPEJCKa3aHUE 3EMJIICTPSCCHUI.

Texnonocusa: IJHWHWUUA DIIEKTPOIEpENad, TEHEPATOpP IMEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENb, WHAYKUHOHHAs II€4b, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAsS OIITHKA,
coJIHEeUHas OaTapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Du3mka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHusi (0a30BBIM YPOBEHb) JOJDKHO 00ECHEUYUTh JHOCTHKEHHUE CJICITYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YaloOlIUXCSd PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXKJCHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA AEATEIBHOCTH B MPOIECCE PEAU3alMi OCHOBHBIX HaIpPABJICHUM
BOCIUTATEJILHOMN JAEATEIIHLHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKUX IICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JICSTEJIBHOCTh B MHTEpPEcax TIPa)KJaHCKOIO
00111eCTBa, YUaCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3aIINY;

YMEHHE B3aMMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
X QYHKITUSIMA 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN JIESITEILHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaxJaHCKOM UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
JIEATENbHOCTU YUYEHOTO;

OCO3HaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOYAsi 3CTETUKY Hay4YHOTO TBOPUYECTBA,
IPUCYIIETO (PU3NUSCKON HAyKe;



5) TPyA0BOIr0 BOCIIUTAHMS

MHTEpPEC K pa3inyHbIM cdepam npodhecCHuOHANbHOW JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0OOpPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUN BCEU KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HJKOJIOTUYECKOM KYJIbTYphl, OCO3HAaHHE TIJI00aTLHOTO
XapaKkTepa SKOJIOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYIIIECTBJICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

pacliupeHre OmbITa JEATEIBHOCTH HKOJOTMYECKONM HalpaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 PU3HUKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAy4YHOU JIeSITEJIbHOCTH, TOTOBHOCTH B MpOILIECCe
u3ydeHus: (QU3NKKA ~ OCYIIECTBISATH  NPOCKTHYID H  HCCIEAOBATEIBCKYIO
NEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIC YHHUBEpPCAJIbHbIE yYeOHbIE 1eiiCTBUSA
ba3zoBble JJornyeckue NeicTBUA:
CaMOCTOATENIHO  (OPMYJIMpPOBAaTh W aKTyaIU3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh LEIM JCATENIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUHU HX
JOCTUKEHUS,
BBISIBJISITH ~ 3aKOHOMEPHOCTM W MPOTUBOPEYUSI B  PacCMATPUBAEMBIX
(bU3HYeCKUX SBICHUSIX;
pa3zpabaThiBaTh IJIaH PEIICHHs] MPOOJEMBI C YYETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUI AEATEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE ITPU PEUICHUH )KM3HEHHBIX MTPOOJIeM.
Bba3oBble ncciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU MOHATHUSMH W METOAAMHU
bu3nUecKoil HayKu;



BJIa/IeTh HaBbIKaMH y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTU
B 001acTH (PU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHYHbIX
METOJIOB IMO3HAHUS;

BJAJE€Th BHUAAMU JEATEIBHOCTH IO TMOJYYSHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETALUY, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHbIX Y4eOHBIX
CUTYyallUsIX, B TOM YHCJIE TIPH CO3AaHNU YUeOHBIX MPOEKTOB B 00J1aCTH (DPUBUKH;

BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaauy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXK/ICHUH, 3a7aBaTh IapaMETPbl U KPUTEPUU PELLICHUS;

aHAJM3UPOBATh IMOJyYEHHBIE B XOJI€ peIHICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKH OIIEHWBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpPMyIHpOBaTH COOCTBEHHBIC 3aJauyud B 00pa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHTHh 3HaHUS 1O (HU3MKe B MPAKTHYECKYI0 001acThb
KHU3HEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, NIpEJlaraTb OPUTHHAIbHBIC MTOAXO0/bI U PEIICHNUS;

CTaBUTH NPOOIEMBI U 33]]a4H, IOIYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmanmeii:

BJIa/IeTh HABBIKAMH MOJy4YeHUS UHPOPMALUU (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBIIATH IOMCK, aHAJM3,
CHCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOOPMAIMKM Pa3IHYHBIX BUIOB U (popm
IpeCTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONb30BaTh  CpeACTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHH B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3ajad Cc coOmoJieHueM TpeOOBaHUIl HSPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHUEHBI, PECypcOCOEpexXeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
HH(pOpMAIIMOHHOM 0€30IaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEp)KaHus B Pa3NUYHBIX (popmarax c
y4€TOM HazHaueHUsI MHPOPMAIIUHU U LEIEBON ayJUTOPHUH, BHIOUpPAst ONTUMAIbHYIO
¢dopMy npeacTaBICHUs U BU3YyaIH3aIHU.

KoMmyHuKaTHBHBIE YHUBeEpPCcaJIbHbIEe YueOHbIe 1elCTBUA:
OCYLIECTBJISATh OOIIEHME Ha Yypokax (QU3UKK U BO BHE-YPOUHOU
NeSATEeIIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud M CMST4YaTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraThb CBOIO TOYKY 3pPEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W MCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHJUBUIYATbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHM C yu€ToM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 UjeHa KOJIJICKTUBRA;

NPUHUMATh  [€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICMCTBUS 10 €€ JOCTHMIKEHUIO: COCTABJISITH IUUIAH JCHCTBUH,
pacupenensiaTb pojad ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXXJaTh pe3yJbTaThl
COBMECTHO paboThI;

OIICHMBAaTh KAaue€CTBO CBOEr0 BKJIAJla U KaXJOTO y4YaCTHHMKA KOMAaH/bI B
001 pe3ysbTatr o pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLEHHMBATh UIEU C T[O3ULIUHA HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TMO3WTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3JIMUHBIX
CUTYaIHIX, IPOSIBIISITH TBOPYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO ACATEIBHOCTh B 00JACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
coOCTBEHHBIE 3a/1a4U;

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH PEIICHUS PacUYETHBIX W KadeCTBEHHBIX
3aJ1a4, TUTaH BBITTOJTHEHUS MTPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBATH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JIacCTH
(bU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTh KOPPEKTHUBHI B JESITECIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJQJIeTh  HABBIKAMM  TIO3HABATENBbHOM  pedJeKCUd  KaK  OCO3HaHUS
COBEpIIACMBIX JICUCTBUH M MBICIUTEIBHBIX IMPOIECCOB, WX PE3YyJbTaTOB U
OCHOBAHUM;



UCIIOJIb30BaTh MPUEMBI peIIeKCUH IJI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMECHHO INPUHUMATH PEIICHUS IO WX
CHUKECHUIO;

NpUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPU aHAIW3Ee pe3yIbTaTOB
NEeSTENHHOCTH;

NPUHUMATH CeOsl, MOHMMAs CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPU aHAIM3Ee pe3yIbTaToB
NEeSTENHHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce nocTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOSHUSI MPOTPaMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOyYarOUIuXxcs
COBEpIIICHCTBYETCS HMOIIMOHAIIbHBIHI WHTEJUICKT, TIPEAOIar afo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AYMOIIMOHAIIEHOE
COCTOSIHHE, BUJCTh HAIIPABICHUS PAa3BUTHS COOCTBEHHOW AMOIMOHAIBLHOM chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIONIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNnTUPOBATHCA K
HYMOIMOHATEHBIM U3MEHEHUSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKEHUIO SN U
yCrexy, ONTHMH3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBAThH HMCXOJIS M3 CBOHX
BO3MOKHOCTEH;

HIMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHUE
JIPYTHX, YYUTBIBATh €ro TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBISITE HHTEPEC U Pa3periaTh KOHPIUKTHI.

INPEIJMETHBIE PE3YJIBTATBI

K xoumy oOyuenus B 10 kiacce mnpeamMeTHbIe pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTh Y 00YHAIOUIUXCSI YMEHUA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU WU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIHOIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJIeNei:
MaTepHualibHasi TOUKa, MHEpLUUalIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIO,
WJICAITBHBIN Ta3, MOJEIIH CTPOCHHS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKHM 3aps]l IpU pelieHuU (PU3NYECKUX 3a/1ay;



pacrio3HaBaTh (U3HMYCCKHUE SABJICHUS (MPOLECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEILECTBA U
SJIEKTPOJAVMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJieHWe TeJ, IBIKEHUE IO OKPYKHOCTH, HWHEPIIHS,
B3aumoielicTeue Ten, nuddys3us, OpOYHOBCKOE JBMXCHHE, CTPOCHUE JKUIKOCTEH
1 TBEPJIBIX TEJ, H3MEHEHHE 00BhEMA TeJl IIPU HarpeBaHUM (OXJIAXKIESHUH ), TETNIOBOE
paBHOBECHE, HUCHApEHHUE, KOHJCHCAlMs, IJIABJICHUE, KPUCTALIA3ALMS, KUIICHUE,
BJIAJKHOCThH BO3]1yXa, MOBBIIIEHNUE JABJICHUS I'a3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyZe, CBSI3b MEXAY NapaMeTpaMy COCTOSIHHS Ta3a B H30Ipoleccax,
AJIEKTpHU3AIUA TEJ, B3aUMO/JICCTBUE 3apsIIO0B;

ONHUCHIBATh MEXAHWYECKOE JBUXKEHHE, MCMOJIb3ys (PU3nuecKue BEITHMYHMHBI:
KOOpJIMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
MMITYJIbC T€Jla, KNHETUYECKasl dHEPTUsl, MOTCHUUAIbHAS dHEPTUS, MEXaHUYECKas
paboTa, MexXaHWYeCKas MOIIHOCTb, IIPH OINHCAHWM NPaBWIHHO TPaKTOBATh
(UBUYECKHI CMBICT HCHOJIb3yEMbIX BEIMYMH, MX OOO3HAUCHHS U E€IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUYHMHY C JAPYTUMU
BEJIMYMHAMU;

ONKCHIBATh HM3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIE SIBICHUS,
UCTIONIB3YsT (DM3MYECKUE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKAsT DHEPIrUsl XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAApATUUHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI JHEprus, padbora rasa,
KO3(PPUIIMEHT TMOJe3HOT0 JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONMHCAHUU
MPaBUIBHO TPAKTOBAaTh (U3MYECKUN CMBICT HWCTIOJIB3YEMBIX BEIMYWH, WX
0003HAaUeHUsS W CIWHHUIBI, HAXOAWUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

ONKCHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsij,
INEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJIsA, NOTEHIHAN, PA3HOCTh MOTCHIIUAJIOB;
P ONHCAaHWHM TIPAaBWJIBHO TPAKTOBAaTh (U3UYCCKHH CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHUs] M EIWHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHUE TMPOIIECCHl W SBICHUS, UCIOJB3Ys (PU3HUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUpHOTO TsroTenwus, I, I u 111 3akonbr HeroToHA,
3aKOH COXpaHEHHS MEXAaHUYECKOM DHHEPIrHH, 3aKOH COXPAHCHUS HWMITYJbCA,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TPUHIUMII PABHOINPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHUIO0 CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPETHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JIBUKEHHS MOJIEKYJ C
abCOIIOTHOM TeMIlepaTypoH, MEepPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu >TOM pa3nuyarh CIOBECHYIO



GbOpMyIMpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMUIIBI JEUCTBUS  MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3iinyaTh yCJIOBHUS UX 0€30MacCHOIO MCIOJIb30BaHUS B
MMOBCEIHEBHOM KM3HH;

BBITIOJIHATDh JKCIIEPUMEHTHI IO HCCIICAOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUH, MPHU 3TOM
dbopmynupoBath TpoOieMy/3agady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh yCTaHOBKY W3 MPEIJIOKEHHOIO0 00OpYIOBAaHMS, NPOBOAUTH OMNBIT U
(dbopMyIHpPOBaTH BHIBOIHI,

OCYILIECTBJISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, IIPU
TOM BBIOMpPATh ONTHUMAJBHBINA CHIOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METObI OLIEHKH MTOTPEIHOCTEN U3MEPEHNN;

WCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (U3NYECKHUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM IMIPSMBIX M3MEPEHUI, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
buKkcHpoBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JIE TaOJIUL U TpapUKOB, I€TaTh BEIBOABI IO pe3yIbTaTaM UCCIIEI0BaHNUS;

coboaaTh npaBuia 0€30MacHOTO TpyJa MNP MPOBEICHUM HCCIETOBAHUI B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESTETLHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1AOOPATOPHOTO
000py0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONB3Ys (PU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJa4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUYECKHE BEIMYUHBI U (OPMYIIHI,
HeoOXoauMble NJisi €€ pelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOT'O 3HAaUeHUS (PU3UUECKON BEJIMYUHBI,

peliaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJOTUUYECKU HEMPOTUBOPEUUBYIO
LENOYKY pPACCYXIEHUH C OMOpPOM Ha HM3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3UYECKHe SIBICHNUS,

UCIIOJIb30BaTh ~ MPU  pEIIeHHH  y4yeOHBIX  3aJady  COBPEMEHHbBIC
MH()OPMAIIMOHHBIE TEXHOJIOTHU JIJISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
Y IPEICTaBIICHNUs YYEOHOW W HAay4YHO-MOMYJIIPHON MH(POPMALIMH, MTOJTYYEHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAITM3UPOBATH MOTyYaeMy 0 HH(OPMAIIHIO;

MPUBOIUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOILECCOB OKPYXKAIOIIEro MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

WCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecredeHus: 0€30MacHOCTH MpU OOpaIEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU



YCTPOWCTBAMH, NI COXPAHEHUS 37IOPOBbSI M COOJIOJICHUSI HOPM DKOJIOTHUUECKOTO
MOBECHUS B OKPY>KaIOILEH Cpejie;

paboTaTh B Tpynmne C BHIMOJHEHUEM pa3JIMYHBIX COIMAJIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIII, PAlMOHAIBHO pPACHPENeNsaTh OOS3aHHOCTH U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pACCMaTPUBAEMOM TIPOOIEMBI.

K xoumy oOyuenus B 11 kjacce mnpeameTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0OYUAIOIIMUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MpPUMEpax poiib U MecTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTHU JIOJEH, IEJOCTHOCTh M €IMHCTBO
(bu3HUecKoi KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJCINCH:
TOYEUHBIN AIEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHbIH UCTOUHHUK CBETA, si/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH penieHuH (PU3NYECKUX
3azay;

pacro3HaBath (U3MYECKUE SBJICHUS (MPOLECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOW (DU3UKU: DJIEKTPUUECKAs] POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHUCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMarHuTHasE WHAYKUHWS, JACHUCTBUE MAarHUTHOrO TIOJSI Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, 3JEKTPOMArHUTHbBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEeIOMIICHUE,
uHTeppepeHnus, audpaknus W TOMIpU3alus CBETa, JHUCIEPCUsS CBETa,
dboToanekTpudeckuii 3pdexT (poTodrddhexT), CBeTOBOE JaBICHNE, BOSHUKHOBEHUE
JMHENYaTOro CIEeKTpa aTroMa BOJOPOJAa, €CTECTBEHHAs U MCKYCCTBEHHas
PaTMOaKTUBHOCTB;

ONUCHIBATh W3YUYCHHBIC CBOWCTBA BeIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIC,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTb  Pa3MYHbIX  Cped) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YysSd (DU3MYECKUE BEIMYUHBI:
AIIEKTPUUECKHUI 3apsjl, CUiia TOKa, JJIEKTPUUECKOE HANpsDKEHHE, JJIEKTPUYECKOe
CONPOTHUBJICHUE, PA3HOCTH MOTEHIIMAIOB, JIEKTPOJBHKYINAs Cuia, padoTa TOKa,
WHIYKIUST MAarHUTHOTO TMoJsi, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KATYILKW, SHEPrus HJIEKTPUYECKOTO M MArHUTHOTO TMOJEH, MEepHOoJl U YacToTa
KojebaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CHiIa ToKa B IIpolecce
TApMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHui, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAs CHWJIA JIMH3bI, NIPU OINHCAHUU NPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYHMH, MX OOO3HAYeHUSI W €AUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMHU
BEJINYMHAMU;



ONMCHIBATh H3YYCHHBIE KBAHTOBBIE SBICEHUS W NPOLECCHI, HCHOJIb3Ys
¢bu3nyueckrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHOJI TTOTypaciiajia, SHEPTusl CBI3U
ATOMHBIX SIZIEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UUCCKUNA CMBICT
WCIIOJIb3yeMbIX BEJIIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSZBIBAIONIUE JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTHMMH BEJIWYMHAMU,
BBIYKCIIATH 3HAaUCHHE PU3NYECKON BETUYUHBI,

aHAIM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3YsS (PU3HUECKUE
3aKOHBI M IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOIO U MapalIeIbHOIO
COCIMHEHUs MPOBOJAHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHeHHE OWHIITEHHA st GoTtorddexra,
3aKOH COXPAHEHUSI DHEPrUH, 3aKOH COXPAHECHUS HMITYJIbCA, 3aKOH COXPAaHCHUA
AIEKTPUYECKOrO 3apsiia, 3aKOH COXPAaHEHUs MAacCOBOr0 4MCIa, MOCTYJarel bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHHULBbI, OO0JIacTH)
MPUMEHUMOCTH;

ONPENETATh HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO MOJISI IPOBOIHUKA
C TOKOM, cuiibl Amnepa u cuiibl Jlopenna;

CTPOUTh W ONHCHIBaTh HM300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOLIECCOB C HCHOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHUW: MPU STOM
dbopmyimpoBarh TpobiieMy/3agady H THUIOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MPEIJI0KEHHOI0 00O0pYyAOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBaTH BHIBOJIBI,

OCYILIECTBIIATh MPSIMbIE M1 KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIN CIOCOO W3MEPEHHUS M HCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCHOJIH30BAHHEM
OpSIMBIX U3MEPEHUM: MpPU DTOM KOHCTPYHUPOBATHh YCTaHOBKY, (HUKCHPOBATH
pe3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AeNaTh BHIBOJBI IO Pe3yJIbTaTaM UCCIICIOBAHNS;

coOmro/1aTh MpaBuiia 0€30MacHOT0 TPYJa MPU MPOBEJICHUU HMCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW U IMPOEKTHOM
JEATeIbHOCTU C UCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPaTOPHOIO
000pyA0OBaHU4,

pemarh pacuéTHblE 3a7a4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIU3a YCIOBUS 3a/1auu



BBIOWpATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3UUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOUMBbIE JUIsl €€ pEelleHUs, NMPOBOJUTh PAcu€Thl M OLIEHUBATH PEaIbHOCTh
MOJIYYEeHHOTO 3HAaUeHUS (PU3HUECKOU BEJINYUHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEPOTUBOPEUUBYIO
LENOYKY pPACCYXXIEHUH C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKHe SIBICHNUS,

UCIOJb30BaTh  IpPU  pPEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(OPMAIIMOHHbIE TEXHOJIOTHH JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y IPEICTaBIICHNUs YYEOHOW W HAay4YHO-MOMYJIIPHON MH(POPMALIMH, MTOTYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIyYaeMyI0 HH(OPMALIUIO;

OOBSACHATh MPUHLMIBI JEHCTBUS MallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX O€30MACHOTO MCIOJIb30BaHUS B ITOBCEAHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >XKU3HU
i obecriedyeHus: 6€30MacHOCTH MPH OOpPAILCHUH ¢ MPUOOPAMH U TEXHHYECKUMHU
YCTPOMCTBAMH, JIJISl COXPAHEHHUs 3J0POBbsSl U COOJFOIEHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUA B OKPYKAIOIIEH CpeIE;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBATh padOTy TPYyINIlbl, PAUUMOHAIBHO paCHpEenesiTh OO0S3aHHOCTU U
IUTAHUPOBAThH JI€ATEIBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIaJ] K&KJI0OTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos JIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIie
Ne n/m P Kontpoabubie IIpakTuueckue (mupp )
NMpPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. PU3UKA U METO/JIbIl HAYUYHOTI'O IIO3HAHUSA
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHUSA 2 brbmmorexa [OK
) A y https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 2
Paznen 2. MEXAHUKA
bubmuorexka [JOK
21 Kunemariika > https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.2 Humamika 7 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2. 1 1
3 3aKOHbBI COXPaHEHUSI B MEXAHUKE 6 hitps:/m.cdsoo.ru/ 74 1bf72
Uroro no pazgeny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJAUHAMHUKA
11 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 | bubmmoreka [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBBI TCPMOHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuoreka [IOK
' da3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Uroro no pazgeny 24
Paznea 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK

4.1 DMICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN A1eKTpUYeCKuil TOK. TOKHU B 12 bub6nuoreka [IOK

’ pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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https://m.edsoo.ru/7f41bf72

11 KIIACC

KoanuyectBo 4yacos DJICKTPOHHBIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne i/m P Kourpoabubie IIpakTuyeckue (1uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe noje. JIeKTpOMarHuTHas 1 | 3 bubnuorexa [JOK
’ WHTYKIIHS https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
)1 MexaHn4YecKHe U 3JIEKTPOMArHUTHBIC 9 | bubmmoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
59 MexaHn4YecKue U 3JIEKTPOMArHUTHHIC 5 ) bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
23 10 3
Ok https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OcHOBBI CIELIMANIBHOM Teopun 4 1 bubnunoreka [IOK
’ OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 hitps:/m.cdsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubnuorexa [JOK
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4.3 ATOMHOE PO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTBI aCTPOHOMUU U acTPOPU3UKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasgeny 7
Pasznen 6. OGOBHIAIOIIEE IOBTOPEHUE

6.1 Ob6o0maromiee MOBTOPEHNE 4 ngg;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1IO ITPOT'PAMME 68
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