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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEro OO0IIero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEHIMHU IpernojaBaHUsl y4eOHOro
npeamera «®Pusznka» B o0Opa3oBareNbHbIX  opranmzanusax Poccuiickoir  ®Deaepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mporpaMMbl MO (DM3MKE HAIMPABICHO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-ACSITEILHOCTHOTO Toxoaa. [Iporpamma mo (pusmke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKE YYUTHIBACT HEOOXOIMMOCTh peaH3allH MEKIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAyYHbIMU YyuUeOHBIMU IpeaMeTaMu. B Hell ompenpensiorcs
OCHOBHBIC I[eIH W3Y4YeHUs (DU3MKU HAa YPOBHE CPETHETO O0IIero oOpa3oBaHMs, TUIAHUPYEMBbIC
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (puszmKe BKIIOYAET:

® [UIAHUPYEMbBIEC PE3YJIbTaThl OCBOCHUS Kypca (PU3UKK Ha 0a30BOM YPOBHE, B TOM UHCIIE

MPEAMETHBIC PE3YJIBTATHI 110 TOAaM OOYyUCHHUS;

e cojiepkanue yueoHoro npeamera «Pusnkay mo rojgaM o0ydeHusl.

Odu3rKa KaK HayKka 0 HauOoJjee O0IKX 3aKOHAX NMPUPOAbI, BBICTYMAasi B Ka4yecTBe Y4E€OHOTO
npeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHHI 00 OKpYyXKaroleM MHpE.
[konpHBIH Kypc (GU3UKKM — CHCTEMOOOpA3YIOIUN [Jisi €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
MPEAMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MIPOLIECCOB U SIBJICHUM, U3Y4aeMbIX
XuMHel, Ouonorueid, gusmdeckor reorpadueit u actpoHomuei. Vcnonp3oBaHue U aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW OINpenessieT XapakTep H  Pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHaJIOB C 3a/IaHHBIMU CBOMCTBaMHU U JIpyrux. M3ydeHue Qu3nku BHOCUT OCHOBHOM BKJIAJ B
dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaromuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSATh HAYYHBIA METOJ MTO3HAHUS TP BHITIOJTHEHUH UMHU YU€OHBIX UCCIIEIOBAaHUMH.

B ocHOBY Kkypca (pu3uku a1 ypoBHSI CpeIHET0 O0IIero 00pa3oBaHUs MOJIOXKEH P UIEH,
KOTOpPBIE MO’KHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MIOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SIBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPXKUT MaTepuail U3 BCEX Pa3esioB (PU3MKH, BKIFOYAET KaK BOIMPOCH KJIIACCUUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIseTcss (OpPMHUPOBAHWE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpeanoiaraeT MCIOIb30BaHHE TYMaHUTAPHOTO
noTeHIana (GU3NIECKON HAYKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (QU3HKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peannsyercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUs,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH W TEXHOJIOTHH, a TaKXKe 00CYKJICHUsI TPOOJIeM pariiOHATBFHOTO TMPUPOIOTIOIH30BAHUS U
AKOJIOTHUYECKOI 0€30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiero odpazoBaHUs
ABISAIOTCA (u3ndeckue Teopuu ((HOpMUPOBAHWE TMPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
bu3ndeckoil Teopuu, pos (PyHIAMEHTATBHBIX 3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHM, IJIi ONMUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PU3MKU peau3yeTcs MPeke BCEro 3a CUéT
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUECHHUYECKUX NPAKTUYECKUX palboT. BeigeneHue B yka3aHHOM IepeyHe J1abopaTopHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOIIUMUCS YMEHHUSIMH IPOBOIAUTH KOCBEHHBIC H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHUE yAeNsSeTCs PELICHUIO pacu€THBIX U KadeCTBEHHBIX 3az1ad. [Ipu saTom
JUTSL pAaCYETHBIX 3a]1a4 MPUOPUTETOM SIBIISIIOTCA 33/1a4U C SIBHO 3aJaHHON (PU3UYECKON MOJIEIbIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjeia
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIOTCSL 3aJaHWs Ha OOBSICHEHWE TMPOTeKaHWs (U3WYECKUX SBICHHH M MPOIECCOB B
OKpYXarollel >Ku3HH, TpeOyromue BbiOOpa (U3MUecKOW MOJeNu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecrieueHH0 y4eOHOro mnpoiecca 0a30BbI YpOBEHb Kypca (PU3MKM Ha YPOBHE CPEIHErO
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bu3UKH TOIHKHO OBITH HEOOXO0MMOE JTa0opaTOpHOE 00OPYIOBAHKE IS BHITIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUYECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JleMoHCTpaliioOHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON OCTaTOYHOCTU M 00ECHeurBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil A HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHHN M IPOIIECCOB,
HMIUPHYECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecleduBaeTcs B pacyére OAHOrO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IU(PPOBHIX J1aOOpaTOPHi.
OCHOBHBIMU LIENISIMU U3Y4€HUs GUUKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:
e popmMHupoBaHUE UHTEpeca W CTPEMJIEHUS OOY4YaloIIMXCS K HAyYHOMY H3YYEHHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

epa3BUTHE TPEACTABICHUH O HAyYHOM MeETOA€ TO3HaHUs U (HOPMHUpPOBAHHE
UCCIIEI0BATEIbCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHUSIM;

¢ popmMHpoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjibTaTa M3y4yeHHUS OCHOB CTPOCHHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

¢ popmHpoBaHUE YMEHUN OOBACHATDH SIBICHUS C UCIIOJIb30BAaHHEM (PU3NYECKUX 3HAHUM U
HAyYHBIX JI0Ka3aTebCTB;

e hopMupoOBaHHE TNPEICTABICHUN O POIM (U3UKHU A PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

Jloctmxenne 3TUX Iiesiell oOecriedrBaeTcsl pelieHHeM CIeAYIOUMX 3aJad B Ipoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



® [IpPHOOpPETEHNE CUCTEMbI 3HAaHUI 00 OOLMX (PU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHsSIX, BKJIIOYAsi MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e hopMupOBaHNE YMEHUH NPUMEHATh TEOPETHYECKHE 3HAaHUA i1 OOBSICHEHUS
(Gu3nyecKux SBIEHUM B MNpUpOAE M Ul NPHUHATUS NPAKTUYECKUX pelIeHUl B
MMOBCEAHEBHOM XKU3HU;

® OCBOEHHE CIIOCOOOB pPEIICHUs Pa3IMUHbIX 3a/1a4 C IBHO 3aJJaHHOH (U3HUECKO MOJIeNbIO,
3ajjay, IMOJPa3yMEBAIOIIMX CAaMOCTOATEIBHOE CO3JaHue (U3MYECKO Mojenu,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

e [[OHUMaHHe (U3NYECKUX OCHOB U HPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeay;

® OBJIAZICHUE METOAAMU CaMOCTOATEIBHOTO IUIAHUPOBAHMUSA W TPOBEACHUS (DU3MUECKUX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpHpeTandd  HHpOpManuu,  ONpeaesICHUs
JIOCTOBEPHOCTH IOJYYEHHOT'O Pe3ysbTara;

® CO3/1aHUE YCJIOBUHM Ui pa3BUTHS YMEHHUH MPOEKTHO-HCCIEI0BATEIBCKON, TBOPUECKOM
NeSITeTTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
orBojuTcs 136 yacos: B 10 kitacce — 68 yaco (2 yaca B Hezaenmo), B 11 kiacce — 68 vacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYHMTEJb JI€laeT BbIOOp IMpOBeAEHUs 1a0opaTOpHbIX paldoT U
OTIBITOB C YUETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yUYarOINXCsl.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (U3NYECKUX SBICHUHA U mporeccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.
Ponp m Mecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpPa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOICH.
Llemoncmpayuu
Anasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepPEeMEIICHUN 1
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHON TOUKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHudyeckue yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHUE: CHUIOMETp, JBH)KCHHE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpazoBanue NBHKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpasnenue ckopocTu npu JBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEIEICHUS] MTHOBEHHOW CKOPOCTH.

WccnenoBanne  COOTHONICHMS]  MEXKIYy  MYTSAMH,  TNPONHJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE IPOMEXKYTKHM BpPEMEHM IMpPHU PABHOYCKOPEHHOM JBHKEHUHU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpManbHbIEe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepno3unmu cuil. Bropoit 3akoH HeroTona st
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA /1711 MarepraibHbIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuna tsoxectu. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenune. Buabl Tpenus (Mokosi, CKOibXeHHs, kadueHus). Cuna Tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXEHHUS U cuia TpeHus nokos. Koaouiment tpenus. Cuna conpoTUBIEeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. [lmedo cunbl. YcioBus paBHOBeCHUs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT AeopMaIii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue aBuxeHHst OpycKa Mo HaKJIOHHOW MIIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmiynbsc MatepuaabHOM TOYKH (T€Ja), CUCTEMBI MaTepUaIbHBIX ToueK. IMITylIbC CUIIbI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanpHas sueprus. [loTeHnnanpHas sHepTUs yupyro AeGopMUpOBaHHON MPYKUHBIL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexos1 mOTEHIIMATBHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uKka ¥ TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopul
OCHOBHBIE MOJIOKEHUS MOHCKYHHpHO-KI/IHeTHLIeCKOfI TEOPHU N UX OINBITHOC 000CHOBaHHE.
BpoynoBckoe gBmwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEH W TBEPABIX Tel W OOBSICHCHHE CBOMCTB



BELIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasMmepsl Mosekyn. KomuuecTBo BeliecTsa.
[TocrosinHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHOro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHYECKON TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon JlanproHna. M3ompolecchl B uaealbHOM Tras3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTPUPYIOLIAsk TPUPOY JABJICHHUS ra3a Ha CTEHKU COCy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IaBJIICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonnyecTBo TerioTsl U pabota. BHyTpeHHssI sHeprus 0HOATOMHOIO
UJICAIBHOTO ra3a. Bupl Teronepeiayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEpBOTo 3aKOHA TEPMOJAMHAMUKY K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeIu1oBbIX MamnHax. Koaggumuent noneznoro aeiictsus terioBoil Mamuusbl. [ukn KapHo n
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPrUM Tejla MPH COBEPUICHWH palbOoThl: BBUIET MPOOKH U3
OyTBUIKM TOJ AEMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpazoBanne wu KoHAeHcamus. Mcmapenue wu  kumeHue. AOCOTIOTHAs H
OTHOCHTEJIbHAS BIIAXKHOCTb BO3AyXa. HackleHHbI nap. YaenpHas TeIoTa napooopa3oBaHuUs.
3aBUCHUMOCTb TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBineHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAIOPUMETP, TEXHOJOTMU IOJIYYEHHMS] COBPEMEHHBIX MaTepUaioB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3]IyXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzauusi Ten. OJNEKTpUyecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsifOB.
[IpoBOIHUKY, TUBNEKTPUKH U ITOJTYIPOBOJAHUKU. 3AKOH COXPAHEHUS AJIEKTPUUECKOT0 3apsia.

B3aumoneiicteue 3apsimoB.  3akoH  Kymona. TodeuHslil  snekTpuyeckuil — 3apsia.
OnekTpuueckoe mnojae. Hampsx€HHoCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. [loTenuman. Pa3HOCTH MOTEHIMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuuecknue ycTpoicTBa M MPAKTHUECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONpPHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

DneKTpocTaTHIECKast 3allnTa.

JINdIeKTPUKHY B AJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
PAcCTOSHUSA MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

ONEKTPUYECKUH TOK. Y CIOBHSI CYHIECTBOBAHMSI DJIEKTPUUECKOrO TOKA. MICTOUHMKHU TOKa.
Cuna toka. [TocTosIHHBII TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DneKTpuuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) asiekTpuyeckoil enu. Koporkoe 3amMbIkaHue.



DNeKTpOHHask IPOBOAMMOCTD TBEPABIX METAJIIOB. 3aBUCUMOCTb COITPOTUBIIEHUS] METAJIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONeKTpUYecKuii TOK B pacTBOpPax MU pacljaBaxX 3JIEKTPOJIUTOB. ODIEKTPOJIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HWCTOYHMKH TOKa, JJEKTpOHArpeBaTelbHbIe MPHOOPHI, SJIEKTPOOCBETHTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB JEKTPOIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMeIaHHOI0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrponusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemuvie nousimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runep0oia, ux rpaQuKu U CBOICTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KMBOW Mpupone, 1uddys3us, ocMocC, TEII000MeH
JKUBBIX OPraHU3MOB (BHJbI TEIIONEPENAUH, TEIJIOBOE PABHOBECHE), DIEKTPUUECKHE SBIICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs] JUCCOLMALNS, TaIbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCTIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUs UMIyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE



HAaHOMATEepHaloB, M  HAHOTEXHOJOIMH,  D3JEKTPOCTaTHUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocTossHHBIE MarHuThl. B3anMOJENCTBHE IIOCTOSHHBIX MArHMTOB. MarHmTHOE IIOJIE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CynIeprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknuu. Kaptuna amHui MarHiTHOM MHYKIIUU TTOJIS IOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JUHUM MHIYKIIMM MarHUTHOIO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMoielicTBrie MPOBOJJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaslieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJIHOM MarHuTHOM mnoJje. Pab6ora cumsl Jlopeniia.

SIBneHue HNEeKTpOMArHUTHOM MHAYKUMH. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOU uHaykuuu dapazes.

BuxpeBoe snekTpuueckoe Mmose. DNEKTPOJABMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYHIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIU SJIEMEHTAPHBIX YACTHII, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IMOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHne MarHuTHOTO TOJIs1 KAaTYLIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

Konebarenbnas cucrema. CBOOOJHBIE MexaHWuUecKkue Kojebanus. [‘apmoHuueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuii. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebartenbupiii  kKoHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B HJICATHHOM
KOJeOaTeIbHOM KOHTYpe. AHAJIOTUA MEXIy MEXaHWYECKUMH W DJIEKTPOMArHUTHBIMU



kosiebanusmMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTHU B UACATHHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxammuX KojeOaHUsIX. BeIHYXIeHHbIE MEXaHHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHusl.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJIICHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTMYECKHME PHUCKH TPU IPOU3BOACTBE 3JeKTpo3Hepruu. KymnbTypa w#cnoiab30BaHUs
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DSJIEKTPUUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoyieOaTeIbHON CUCTEMBI (TIPYKHHHBIN WM MaTeMaTHYECKUN
MasITHHK).

HaGmronenue 3aryxaronmx KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuunorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKA W HamlpsDKEHUST OT BPEMEHM) s
3IIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb JIMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTY NIEpUOA MaJIbIX KOJI€OaHUM Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue MepeMEHHOr0 TOKa B ILENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, ycaoBHs pactipocTpadenus. [lepuon. CkopocTs pacnpocTpaHeHUs
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
opueHTanus BektopoB E, B, V B snextpomarautHoil BoiHe. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXKCHHE, IMpeJoMJIeHHe, moispu3anus, audpakuus, uHrepdepenuus. CKoOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBsI3U U TeIEBUACHUA. Pagronokanmys.

DNeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabmioneHue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonienue nntrepdepeHny u AMPpakiiud MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.



Habmionenue cBsA3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M YacTOTOH
Kosie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiiHOe pacipocTpaHEHHE CBETa B OJJHOPOIHOM CpeJie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxxeHHs cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa MOJMHOIO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobuparomue W paccewBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTUYECKasl CHJia TOHKOM JMUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
auH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(pA3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoWCTBa W MpPAKTUUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToammapar,
NPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAs OINTHKA, TU(PpPaKIHOHHAS
pemeéTKa, moJIpOUI.

Jlemoncmpayuu

[IpssMonuHeitHOE pacHpoCTpaHEHUE, OTPaKEHHWE M IpelnoMiieHue cBeTa. Onruueckue
npuOOpBI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

HccnenoBanue CBOMCTB M300pakeHUM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cielIHAJIBLHONH TEOPUH OTHOCHTEIBHOCTH
['paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHHWKHU. IlocTynmaTel cnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOXYJIL CKOPOCTH CB€Ta B Bakyyme, IPUHLUI
OTHOCHUTEJIBHOCTH DWHINTEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHH U COKPAILIEHUE JITHBI.
OHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13bp Macchl C SJHEPTUEN U UMITYJILCOM PEATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.
Pa3zpnen 7. KBanToBas pusuka



Tema 1. Dnemernmeol K6arnmoeoi onmuxku

®otonbl. Dopmyna [lnanka cBs3u sHEPrUM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
dortoHa.

OtkpeiTie u wucciaenaoBanue Gorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue Ditnmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.

JaBnenue cBera. OnwiTel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue YCTpOICTBA M MpPaKTHUYECKOE NpUMEHEHHue: (OTodJIeMEHT, (HOTONATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

DoTo3dheKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna mo paccesnuro o -uactuu. IlnanerapHas
mogens atoMa. Iloctymarer bopa. Vsnydenne u mornomeHnue GOTOHOB IPU NEpexoje aToMa ¢
OJIHOTO YpOBHS DJHEpruum Ha JApyro. Buasl cnektpoB. CHEKTp YpPOBHEH 3HEpPIHMHM aroma
BOZOPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayaanu3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.

TexHuueckue yCTpONCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTpPaJIbHBIA aHAIU3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX CIEKTPOB U3ITYYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIIUE  CIOXKHOCTH CTPOEHHS  snpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITEL Pezepdopaa nmo onpenenaeHno cocraBa paJuoaKTUBHOTO U3TyYEHHUS.
CgoiicTBa anb(a-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHNEKTHUBBI  SAIEPHOI
DHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTETHKH.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHTaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHuueckue ycTpoicTBa M NMpakTHYECKOe NMPUMEHEHHE: J03UMeTp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).



Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3NKH

Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpukiagHOoe ©  MHPOBO33PEHUECKOE  3HAYEHUE
ACTPOHOMHH.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnie. ConneyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTPAJIbHBIA KIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocjea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoOBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOItonMH CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 L.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoif. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o01marmniee noBTOpeHne

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [esATeNbHOCTH UYelIOBeKa, POidb U MeCTO (U3UKH M acTPOHOMHHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJCTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUM O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcss ¢ Y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHHE, Hay4yHbI (akT, rumnore3a, (uU3MYECcKas BEJIMYMHA, 3aKOH, TEOpus, HaAOIIOJCHHE,
AKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIIUHU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCU KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIIUH,
MPU3HAKU TTOI00MS TPEYTOBHUKOB, ONPEeICHNE TUIOIIAN TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: »nekTpuueckue SIBICHUS B JKUBOM MPUPOJE, KojieOaTelnbHBbIE IBUKEHUS B
J)KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOW MPUPOJE, NEUCTBUE pPaJUALMKM HA >KUBbBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUECKOW PEIIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3AJIEKH MAarHUTHBIX Py, (OTOChEMKA 3eMHOI
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonozus: TUHUW SIEKTPONEpPEIay, TEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOABUTATEb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COTHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECHEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DPHU3MKa» JOJDKHBI OTPAXKaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBAThCSI CPOPMUPOBAHHONW BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
pacupeHne XU3HEHHOTO ONbITa U OIbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHOMN JEATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

IOPUHATHE TPAAULMOHHBIX OOLIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IIEHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTAapHON U BOJIOHTEPCKOM J1€ATEILHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKON UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHIKECHUSM POCCHUCKHUX
yu€HbIX B 007aCTH (U3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOHUHUBOTO OYIYyIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3IUYHBIM cdepaM NpodecCHOHANBHON JesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyaymeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAaCTH (U3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUSA:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IUJITAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
1esiell yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;

pacuipeHre OmbITa JEeATETPHOCTH OJKOJOTHMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh B IPOILIECCE N3YUYCHUS (PUBUKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOSITeNIbHO (POpMYJIHpOBaTh U aKTyaJU3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 331aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIAH peHIeHHs TPOOJIEeMbI C YUETOM aHAIN3a UMEIOUINXCA MaTepHAIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKHU IMOCIIECACTBUI JAESITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEUICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamMu (pu3mdeckoi
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHON AESITETLHOCTH B 001acTu
(GU3HKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METO/IOB PEIICHHSI 331a9
buznyecKoro coaepxKaHus, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOT'O 3HAaHMs, €r0 HMHTEpIIpETalluH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsSX, B TOM 4YHCIIE TpHU
CO3JIJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/Jaud B 0OpPa30BATEIHHOUM ACSATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUU (HU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 0 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIE TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTepPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TOTy4YeHHUS WHMOpPMAUU (PU3NYECKOTO COJIEPKaHUsI U3 HCTOUYHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIBHO OCYIIECTBJIATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIui0 |
WHTEPIIPETAINIO HHPOPMAIINK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH IOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a/Jad C COOJIOJEHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, TPaBOBLIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KAaHUS B pa3IMYHBIX (opmatax ¢ yd&€Tom
Ha3Ha4YCHWs HMHQPOPMAIMK W IEJICBOM  ayJUTOpUH, BHIOWpas ONTUMAIbHYIO (opMy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYILECTBIIAThH OOILIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHON AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYaTh KOH(IMKTEHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMSI C HCIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBHyaIbHON paboThI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JESATEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHMIO: COCTaBIAThH IUIAH JECWCTBHUM, PAaclpenciATh pPOJId C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJla U KAXJIOT0 YYaCTHUKA KOMaH/bl B OOLIUI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECHU C IMO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO AEATENIBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMMH, BBISBIATH IIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENIbHO COCTaBJIATH IUIAH PEUIEHUS Pacu€THBIX M KAYECTBEHHBIX 3aJ]ay, IUIaH
BBIIIOJIHEHUS] PAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacmupsATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;
JienaTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBATh €ro, OpaTthk Ha ceOs OTBETCTBEHHOCTbH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYIUIMH B 00JacTU (PUBHKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;
BJIa/IETh HaBBIKaAMH MMO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBIX JEUCTBUN
Y MBICIIMTEIBHBIX IIPOLECCOB, X PE3YJIBTATOB U OCHOBAHUI;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;
YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIIECHNUS 10 UX CHHKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB JAEATEIbHOCTH;
IpUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.
B nporuiecce 1O0CTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOEHHUS MPOrPaMMBbI IO (pU3UKe AJis
YPOBHSI CpeAHEro obuero oopa3oBaHusi y 0OYyYarOLIMXCS COBEPIICHCTBYETCS] HYMOLMOHAIbHBIHI
UHTEJJIEKT, MPEANoaraonui chopMUpPOBaHHOCTD:



CaMOCO3HaHUsI, BKIIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpEryJIHMPOBaHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHWBAIMH, BKIIIOYAIOIICH CTPEMIICHHUE K JOCTIDKEHHUIO IEIU U yCIexy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB HCXO0OA N3 CBOUX BOSMO)KHOCTCI‘/JI;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUN OGH_IGHI/ISI, CIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHULIO,

COILIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YUEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] HpU pELIEHUU
bu3nueckux 3anay;

pacnio3HaBaTh (PU3NYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJCHUE TeT,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLus, B3auMoneucTsue Tei, auddysus, OpoyHOBCKoe
JBW)KEHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE 00BEMa Tell MpU HarpeBaHHUU
(oxJaKJIeHNnH ), TEIJIOBOE paBHOBECHE, UCIIApEHNE, KOHACH AV, TUIaBJIeHUe, KpUCTAJUIN3aLus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE AABJICHUS Ia3a IIPU €r0 HAarpEBAHUM B 3aKPBITOM
coCyle, CBA3b MEXIYy IapaMeTpaMu COCTOSHUS Tra3a B H30MpOLEccax, DJIEKTpU3anus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIB3Ys (PU3UUYECKUE BEJIWYMHBI: KOOPIUHATA,
IIyTh, MEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CWJIa, UMITYJIbC Tejaa, KWHETHYeCKas
SHEprus, NOTEHIMaJbHAs SHEPrHs, MeXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONMMCAHWU TMPABUIBHO TPAKTOBaThb (DU3MUECKUH CMBICH HCHOJIb3YEMBIX BEIMYMH, HX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUNYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOICTBA TEJI W TEIUIOBBIE SIBICHHS, HCIOJIB3YS
¢usnyeckue BEIMYMHBL: JIaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprus, padora rasza, Kod((UIMUEHT IMOJE3HOro JEHUCTBUS TEIJIOBOIO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYeHWS M EIUHMIIBI, HAaXOJIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMUCHIBaTh M3YYEHHBIE SJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M DIJIEKTPUUYECKHUE SBIICHMS
(TIporiecchl), UCTONIb3ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe oI,
HaIpsOKEHHOCTh  IMOJIS, TOTEHLHAJ, pa3HOCTh NOTEHUUAIOB; IPU ONHCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, UX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIUMUMHY C JPYTMMU BETUYUHAMU;

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ys (DU3MUYECKHE 3aKOHBI U
NPUHIMUIBL: 3aKOH BcemupHoro taroteHus, I, II u III 3akonsl HbroTOHA, 3aKOH COXpaHEHUs



MEXaHUYECKON DHEPrUH, 3aKOH COXPAHEHHUs UMITYJIbCA, IPUHLIUI CYIIEPIIO3ULIMMU CHJI, IIPUHIIUI
paBHOIIPABUS MHEPLUAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBSA3b CPEAHEH KHHETHMYECKOW DSHEPIMM TEILIOBOTO JBUKCHUS
MOJIEKYJ ¢ aOCOJIOTHOM TeMIiepaTypoi, MEepBbI 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPaHEHUs
ANIEKTPUYECKOTrO 3apsifa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHUE U YCIIOBUS (IPaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIIBI ICHCTBHS MALIMH, TIPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3yInyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHIO (DU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCMOJIb30BAaHUEM IHPAMBIX M KOCBEHHBIX HW3MEpPEHUH, Hpu 3TOM  (GOpPMYIHpPOBATh
npobinemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcoOuUpaThb YCTAHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH 3TOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M MCIOJb30BaTh W3BECTHBIE METOJbl OLIEHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCUMOCTU MEXIY (U3MYECKUMHM BEJIMYMHAMM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThI
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJIE TAOMUI] U rpadUKOB, AeiaTh BHIBOJbI
10 pe3yJIbTaTaM MCCIIEIOBAHNUS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU MPOBEJCHUM HCCIENIOBAaHMM B paMKax
y4eOHOIr0 IKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM U  IPOEKTHOW JAEATENBHOCTU C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1aOOpaTopHOro 000py10BaHHUS;

pemarh pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJeNblo, MCIONb3ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4l BIOUPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEJIMUHHBI,

pelmaTh KadyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyXIeHUI ¢ ONOpOi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCIOJIb30BaTh NPU PELIEHHMH Y4YeOHBIX 3aJady COBPEMEHHblE HH(OpPMalMOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

PUBOJUTH NMPUMEPHI BKJIa/Ja POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHYECKWE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
obecrieyeHns 6€30MaCHOCTH MPH 0OpalleHUH ¢ MPHUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM DKOJIOTMYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COIMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpyOIbl, palUOHAIbHO pacHpelensTh OOf3aHHOCTH U IJIAHUPOBATh JEATENbHOCTh B
HECTAaHJAPTHBIX CUTYallMsAX, aJ€KBAaTHO OLIEHMBATH BKJIAJ KaXKAOTNO M3 YYACTHUKOB IPYIIBLI B
pellIeHne paccMaTprUBaeMOi IPOOIIEMBI.

K xonmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPaKTUYECKON
NeSITeIbHOCTH JIF0/IeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHUHBI MUDA;

YUUTBHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3UUECKUX MOJeNel: TOYEeUHBIH
JJIEKTPUYECKUN 3apsi, JIyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SACpHAas MOJEIb aroMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO Si/[pa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHM M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,



XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
UHAYKIMS, JACWCTBHE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYLIUICS 3apan,
AIIEKTPOMArHUTHBIE KOJIEOaHUsSI U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPasKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jla, €CTECTBEHHAsl U MICKYCCTBEHHAs PaIiOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIC CBOMCTBA BEIECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DIIEKTPUUYECKUHM 3apsij, Ccujla TOKa, JJIEKTPUYECKOe
HaNpsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MMOTEHIIMANIOB, 3JIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO MOJisA, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTB
KaTYIIKH, SHEPTUsl JIEKTPUYECKOI0 M MAarHUTHOTO MOJIEH, MEepUoJ M 4YacToTa KoyieOaHUW B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUM MPABUIBHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIOJIB3yEMbIX BEIWYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUUHY C APYTUMHU BEIMUYNHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyNnbC (OTOHA, TEPHOJ IMOJypaclaja, YHEprus CBS3M aTOMHBIX SAEp, NPHU ONHCAHHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIB3YEMbIX BEIHYMH, UX OOO3HAYCHHS U
SIMHMIIBI, YKA3bIBATh (OPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DM3MYECKYIO BEIIMYUHY C JIPYTHMH
BEJIMUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCH W SBICHUS, MCIONB3Ys (DU3MUECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENIbHOTO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLIMH, 3aKOH
PSIMOJIMHEHHOTO PacIpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHEe OHWHITEHHA I (oTodh(dEeKTa, 3aKOH COXpPaHEHUS JHEPrUH, 3aKOH
COXpaHEHHS] HMITYJIbCa, 3aKOH COXpaHEHMsI DJICKTPUUECKOTO 3apsiia, 3aKOH COXpPaHEHHS
MaccoBOTO 4YHCJa, MOCTynaThl bopa, 3aKOH paauoakTHBHOTO pPacraja, MpPU ITOM pa3iInyarb
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCJIOBUS (TPaHMIIBI,
o0jacTi) IpPUMEHUMOCTH;

OTIpE/IeNIATh HAIpPaBJIICHWE BEKTOpAa MHIYKIUM MArHUTHOTO TOJSI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMO€ TNIOCKUM 3€pKajioM, TOHKOH JIMH301;

BBITTOJIHATh OKCIIEPUMEHTHI IO HWCCIIEAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOILECCOB C
UCIIONIB30BAaHMEM TPSAMBIX W KOCBEHHBIX HU3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIICCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (HHU3WYECKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIBI OIIEHKHU
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEIMYMH C UCTIOIB30BAHUEM IIPSIMBIX H3MEPEHUH:
IPA 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBaTh PE3yNbTaTHl MOJNYUYEHHOH 3aBHCHMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
UCCIICIOBAHMS,

coOnrofaTh mpaBuiaa O€30MacHOr0 TpyAa MPU NPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaHUS;

pemarh pacy€THBIE 3aJa4yd C SIBHO 3aJaHHON (PH3MUYECKOW MOJENBI0, WCIIONB3Ys
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOMpATh (PU3UUECKYIO



MOJIeNIb, BBIACNATh (U3UYECKHE BEIMYUHBI U (OPMYNbI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
MPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKO BETHUNHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKHU HENPOTHUBOPEUMBYIO LIEMIOUYKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCTOJIB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MHTEPHpPETALUU M IPEACTaBICHUs y4eOHOU U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIy4aeMyro HH(OpMaLINIO;

OOBSICHATH PUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacHOr0 UCHOIB30BaHUs B TOBCEITHEBHOI JKU3HU;

NPUBOUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrnieueHrs 6€30MacHOCTH MPU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIE C BHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, TUIAHUPOBATh PaboTy
TPYMNIIbI, pAalMOHAIBFHO paclpeneiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIbI B
pelIeHrne paccMaTpUBaEeMON TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne Kosn4yecTBO 4acoB
HaumenoBanue DJIeKTPOHHbIE
I | Pa3iejoB U TeM B Kontpoabnbl | Ilpakruueckn | (undpoBsbie)
/ NMPOrpamMmbl cero e padoThI e padoThI o0pa3oBaTe/ibHbIE
n pecypchbl
Paznen 1. DUBUKA U METOJIbI HAYYHOI'O ITIO3SHAHUSA
®usznKa 1 METOJIbI bubmorexa HOK
1.1 A 2 https://m.edsoo.ru/7f41b
HAyYHOTO MMO3HAHUS 72
Hroro o pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Kunemaruka 5 https://m.edsoo.ru/7f41b
fr2
bu6mmoreka [IOK
2.2 | JluHamuka 7 https://m.edsoo.ru/7f41b
fr2
3aKOHEI COXpaHEHUS B bubmmorexa [TOK
2.3 p 6 1 1 https://m.edsoo.ru/7f41b
MEXaHHKE
fr2
Hroro 1o pasneny 18

Paszpen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOANHAMUKA

OCHOBBI bubmuorexa [JOK

3.1 | MonexynspHO- 9 1 https://m.edsoo.ru/7f41b
KHHETUICCKOW TeOpUHr f72
OCHOBLL bu6mmorexa [{OK

3.2 10 1 https://m.edsoo.ru/7f41b
TEPMOIUHAMUKHU £79

3.3 | ArperatHbie 5 bubmuorexa [JOK



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

COCTOSIHUSI BEIIECTBA.
Da30BbIe NEPEXO/IBI

https://m.edsoo.ru/7f41b
f72

Wroro no pazgeny

24

Paznen 4. JIEKTPO/IMHAMUKA

bubmuoreka [JOK
4.1 | DaexkTpocTaTHKa 10 https://m.edsoo.ru/7f41b
f72
EIZiTTOﬂHIiJHeI::III;IHﬁ TOK bubmmorexa [JOK
4.2 p ' 12 https://m.edsoo.ru/7f41b
Toxu B pa3nmnyHbIX £72
cpemax iz
Htoro no pazneny 22
PezepBHOE BpeMms 2
OBILIEE KOJIMYECTBO
YACOB IIO 68

ITPOTPAMME



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

11 KJIACC

Ne KoanuyecTBo yacon
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB
| 4 TeM nporpaMMbI Beero | Koutpoasn | Tpakrnyeck (uudposnie)
/ T bre padoThI He padboThl oGpasoBaTejbHbIe
n pecypcsl
Pa3znen 1. JIEKTPO/IMHAMUKA
1 MarunurtHoe 1moie. bubmuorexa [JOK
1' DJIeKTpOMarHuTHas 11 1 3 https://m.edsoo.ru/7f41
WHYKIIHS c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
2 MexaHn4ecKue u bubmuorexa [JOK
1' AJIEKTPOMArHUTHBIE 9 1 https://m.edsoo.ru/7f41
KOJIeOaHUs c97c
2 MexaHudeckue u bubmorexa LIOK
' 5 1 https://m.edsoo.ru/7f41
2 AJIEKTPOMArHUTHBIC BOJTHBI
c97c
5 bu6nuoreka [IOK
3' Onruka 10 3 https://m.edsoo.ru/7f41
c97c
Hroro no paszneny 24

Pa3nen 3. OCHOBBI CIIEITMAJIBHOM

TEOPUHU OTHOCHUTEJIBHOCTH

3 OCHOBBI CIELIMATILHON brbmuorexa LIOK
' " 4 1 https://m.edsoo.ru/7f41
1 TEOPUHU OTHOCUTEIBHOCTH
c97c
Htoro no paszneny 4

Pa3znesa 4. KBAHTOBASA ®PU3UKA

4.

1

ONeMeHThI KBAaHTOBOM
OIITUKH

bu6nuoreka [IOK
https://m.edsoo.ru/7f41



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

c97c

bu6nmoreka [IOK

g' Crpoenue aToma 4 https://m.edsoo.ru/7f41
c97c
4 bu6nmoreka [IOK
3' ATomHOE AIpo 5 https://m.edsoo.ru/7f41
c97c
Htoro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3IUKHU

5. DJIEMEHTHI aCTPOHOMHUH U bubmorexa LIOK
1 acTpod 3K 7 1 https://m.edsoo.ru/7f41
c97c
HToro no pasneny 7
Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE
5 bu6nuoreka [IOK
1' O06o0m1aroIIee MOBTOPEHUE 4 https://m.edsoo.ru/7f41
c97c
HToro no pasneny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4

YACOB 110 [TPOTPAMME
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https://m.edsoo.ru/7f41c97c
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