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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro0 YpoBHSI Ha YpOBHE cCpeaHero oomiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOW MpoTrpaMMbl, mpeactaBiieHHbIXx B OI'OC
COQO, a taxxe ¢ yuétom (enepanbHOil paboyell mporpaMMbl BOCIIUTAHUS U KOHIIEIIUH MPENoAaBaHusl yueOHOro mpeameTa
«Duzuka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit ®deneparuu, peanu3yroluX OCHOBHbIE 00pa30BaTEIbHbIC
MPOrPAMMBL.

ConepxaHue mnporpaMMbl 1O (U3MKE HAIMpaBiIeHO Ha (OPMHUPOBAHME E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuatomuxcst 10-11 kmaccoB mpu oOyueHun ux ¢us3nke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-IESTEIBHOCTHOIO
noaxoja. [Ilporpamma no pusuxe coorBeTcTBYET TpeboBanusM @I'OC COO K miaHUpyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METaIlpeAMETHBIM pPE3yJibTaTaM OOYy4YEeHHS, a TakK€ YUYUTHIBAET HEOOXOAUMOCTh pEalM3alUU MEXIPEIMETHBIX CBA3EH
(U3UKH C €CTECTBEHHO-HAYYHBIMH Y4€OHbIMU IpenMeTamu. B Hell ompenensitoTcsi OCHOBHBIE L€ M3Y4YEeHHsS (PU3UKU Ha
YpOBHE cCpeAHero ooOmero o0pa3oBaHMs, IUIAHHPYEMblEe pe3yJbTaThl OCBOEHHS Kypca (U3MKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM YHCII€ IPEIMETHbBIE PE3YyJbTaThl O

rojiaM o0y4eHus;

e conepkaHue yuyebHoro npeamera «Pusnka» 1o rojgam o0ydeHusl.

du3nka KaKk Hayka 0 HauOoJiee OOIMX 3aKOHAX MPHUPOJIBI, BRICTYIAs B KaUeCTBE yUeOHOTO MpEMETA B IIIKOJIC, BHOCHUT
CYILIECTBEHHBIA BKJIaJ B CUCTEMY 3HaHUU 00 okpyxkatouieM mupe. IIKOIbHBIN Kypc (U3UKH — CUCTEMOOOpa3yroumi s
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX NPEIMETOB, MOCKOJIbKY (DU3UYECKHE 3aKOHBI JIEeKAT B OCHOBE IPOLIECCOB M SIBJICHUH,
M3y4aeMbIX XUMHUEH, Oumosioruwent, ¢usmueckoii reorpadueir m actpoHomueil. lcnonb3oBaHue W aKTHBHOE TPUMEHEHHE
(GU3UYECKUX 3HAHWM OMPENEseT XapakTep W pPa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHHA B cdepe IHEPreTHKH, TPAHCIOPTa,
OCBOEHHMSI KOCMOCA, IMOJYYEHHUS HOBBIX MaTepUaioB C 3aJaHHBIMU CBOMCTBaMU M Apyrux. M3ydeHue (U3UKKA BHOCHUT
OCHOBHOM BKJIaJ, B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa OOydaroluxcsi, B (HOPMUPOBAHHE YMEHHI
OPUMEHSTh HAYYHBI METO]I MO3HAHUS MPHU BBITIOJIHEHUH UMH YU€OHBIX HCCIIEJOBAaHUH.



B ocHoBy kypca ¢usuku uisi ypOBHSI CpeAHEro oOIIero oOpa3oBaHUSl TMOJOXKEH psia HUACH, KOTOpbIEe MOXKHO
paccMaTpuBaTh Kak MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JJOTMYECKH 3aBEPLIIEHHBIM, OH COJIEPKUT MaTEpHall U3 BCEX
paznenoB (GU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (Qu3NKA OO0OBEIUHEH BOKPYT (U3HMYECKUX TEOPHUH.
Benymum B kypce siBisieTcst GOpMUpPOBaHUE MPEACTABICHHUIN O CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzauus NpeAnoiaraeT HCHOJIb30BAHME T'yYMaHUTApPHOrO MOTEHUHMana (PU3MYECKOn
HayKH, OCMBICIICHUE CBSI3M Pa3BUTHS (PU3UKHU C PA3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U
AKOJOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaownoii nHanpasnennocmu. Kypc QU3MKM TperonaraeT 3HAaKOMCTBO C IIMPOKUM KPYTrOM TEXHUUYECKHX U
TEXHOJOTUYECKUX MPUIIOKEHUN U3yUCHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJACPKAHUS, MOCBAIIEHHBIX 3KOJOTMYECKUM
npobyieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHUEM TEXHHUKH U TEXHOJOTHUM, a Takke OOCYXAEHUs Mpodsiem
PaAIMOHAIIBHOTO MPUPOIOTIONB30BAHMS M SKOJIOTUUECKONU O€30MTaCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (U3MKU Ha YPOBHE CpeaHEro oOiero oopa3zoBaHus SBIAIOTCS (GU3NUECKHE TEOPHUH
(bopmupoBaHUEe MPEACTABICHUN O CTPYKType MOCTPOCHUS] (PU3UYECKONW TEOpuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB M
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAaHUIIAX TPUMEHUMOCTH TEOPHH, JJIsl ONMUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUN U MIPOIIECCOB).

CHUCTeMHO-JIeSTeIPHOCTHBI MOAX0J B Kypce (U3MKM peanu3yeTrcss TMpexae BCero 3a CYET OpraHU3aINH
AKCTIEPUMEHTAIILHON NIeATeNbHOCTH oOyuatomuxcs. J[ms 6a30Boro ypoBHs Kypca (GU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMBI
(POHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U Ja0OPATOPHBIX pabOT, KOTOPBIE B TporpaMme no Gpu3nuke oObeAMHEHBI B
OOIIMIA CTMCOK YUYCHUUECKUX MPAKTUUECKUX paldoT. BriaeneHue B ykazaHHOM NepedHe JIabopaTOPHBIX padOT, MPOBOIUMBIX
JUTST KOHTPOJISI W OIEHKH, OCYIIECTBISACTCS YYaCTHUKaMH OOpa30BaTEBHOTO TMpoIlecca HCXOAS W3 OCOOCHHOCTEH
MJIAHUPOBAaHMST W OCHameHuWs kaOuHera Qusuku. [Ipu 3TOM oOecmedmBaeTcs OBIAJeHUE OOYYAIONTUMHUCA YMEHHUSIMHU
IPOBOJUTH KOCBEHHbIE U3MEPEHUS, UCCIIEOBAHMS 3aBUCUMOCTEN (PM3HUECKUX BEJIMYUH U TTIOCTAHOBKY OIBITOB MO MPOBEPKE
PEIJIOKEHHBIX TUIIOTES.



bonpiioe BHUMaHUE YJENsSETCS PEUICHUIO0 PAacUETHBIX M KayeCTBEHHBIX 3anad. I[lpu sTtom st pacu€THhIX 3amad
MIPUOPUTETOM SIBJISIOTCS 3a7a9d C SBHO 33JJaHHOW (PU3UYECKON MOJIEBIO, MTO3BOJISIONINE TPUMEHSATh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjieia Kypca, TaKk U HHTETPUPYS 3HAHWS U3 PAa3HBIX pa3aeioB. J[Jis KaueCTBEHHBIX 3a7ad
IPUOPUTETOM SIBJISIOTCS 3aJ]aHUSI HA OOBSICHEHUE MPOTEKaHUs (U3UUYECKUX SIBJICHUN U MPOILIECCOB B OKPYXKAIOIIEH >KU3HH,
TpeOyromre BpIoopa (GU3UUECKON MOJIEH IJIsi CUTYaIlMU MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBercTBUu ¢ TpeboBanusmu DPI'OC COO k MmaTepHanbHO-TEXHHYECKOMY OOECIICUCHHIO Y4eOHOro mpoliecca
0a30BbIl YpOBEHb Kypca (PU3UKH Ha YPOBHE CpEeAHEro oluiero o0pa3oBaHus JOHKEH U3Y4aThbCsl B YCIOBHUAX MPEIMETHOTO
kaOuHeTa (PU3MKKH WM B YCIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOro IuKJa. B kaOunere
(GU3UKH TOJDKHO OBITH HEOOXOAMMOE JIabopaTOpHOE 000pYI0BaHUE JJIsl BHIMOJHEHHUSI YKa3aHHBIX B MpOrpaMme mo (pusuke
YUYEHHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIIMOHHOE 000PY/I0BaHUE.

JleMoHCTpanmoHHOEe 000pyIOBaHUE (HOPMHUPYETCS B COOTBETCTBHHM C TMPHUHIIUIIOM MHHUMAIBHOW JOCTaTOYHOCTH M
oOecrieuynBaeT TOCTAHOBKY TEPEUUCICHHBIX B TpOrpaMme Mo (HU3UKE KIFOYEBBIX JEMOHCTpAIUi ISl WCCIICIOBAHMS
M3Y4aeMbIX SBJICHUH U TIPOIIECCOB, IMITUPUIECCKUX B (PYHIaMEHTAIbHBIX 3aKOHOB, NX TEXHHYECKUX MTPUMEHEHHUH.

JlabopaTopHoe o0O0OOpyqOBaHUE IS YUYEHHUYECKHX TMPAKTHUYECKUX paboT ¢GopMHUpyeTcss B BHUAEC TEMATHYECKUX
KOMILJIEKTOB U oOO0ecredynBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTH4ecKhe KOMIUICKTHI
nabopaTopHOTO 000PYIOBAHUS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILJIEKCHOM HCITOJIb30BAaHWM aHAJOTOBBIX M ITH(POBHIX
MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CHCTEM B BHJIE TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU TIEJISIMHU M3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBanue wuHTEpeca W CTPEMJICHHUS OOYYAIOMIMXCA K HAyYHOMY U3YYCHHUIO TMPHUPOJBLI, pa3BUTHE UX

WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TPEACTABICHWA O HAYYHOM METOJE TO3HAHUS W (OPMHUPOBAHUE HCCICAOBATECIIBCKOTO OTHOIICHUS K
OKPYKAIOIINM SIBJICHUSIM;

e (QopMupoBaHuME HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTara W3y4YeHUS OCHOB CTPOEHUS MaTepuu U

byHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHUE YMEHHI OOBICHATH SBJICHUS C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUN U HAYUYHBIX JOKA3aTeNbCTB;

e (opMupoBaHue NpeCTABIECHUN O pOJIU (PUUKH JIJISl pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.



JlocTmKeHHE JTHUX Iele oO0ecreunBaeTcs pelieHHUEeM CIECIYIONMIMX 3aJad B TpoIlecce M3YyYeHUs Kypca (pu3ukud Ha
YPOBHE CPETHETO 00IIeT0 0Opa30BAHHUS:

MpPUOOpPETEHUE CUCTEMBI 3HAHUI 00 O0IMMX (PU3NIECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSIX, BKIIOYAsi MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOJIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTBI acCTPODU3UKH;

dbopMHpoBaHUE YMEHUN TPUMEHSATh TEOPETUUECKHE 3HAHUS JJIs1 OOBICHEHUS (PU3NYECKUX SBJICHUN B IPUPOJIE U JIJIS
NPUHATHS IPAKTUYECKUX PEIICHHUI B TOBCETHEBHOM )KU3HH;

OCBOEHHE CIIOCOOOB pELIECHUs PAa3IMYHbIX 33]1a4 C IBHO 33aJIaHHOM (PU3MUYECKON MOJIENBIO, 3a/1a4, OAPA3yMEBAIOIINX
CaMOCTOSATENIbHOE CO31aHNe (PU3NYECKON MOJIEIN, aICKBATHOM yCIIOBUAM 33a4H;

HNOHUMaHue (PU3NYECKUX OCHOB U MPUHIIMIIOB AEHCTBUS TEXHUUECKUX YCTPOMUCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX
BJIMSIHUS HAa OKPY’KAIOILYIO CpENy;

OBJIAJICHUE METOJAMHU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS M MPOBENCHUS (PU3NYECKUX SKCIEPUMEHTOB, aHalu3a U
MHTEpHpeTaluu UHPOpMaLMU, OTIPEJETICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3ysIbTaTa;

CO3J]aHUE YCJIOBUH AJIs1 Pa3BUTHSI YMEHUI MPOEKTHO-UCCIIEI0BATENBCKON, TBOPUECKON A TEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI YypOBEHb) Ha ypOBHE cpeaHero obmiero oOpazoBaHus oTBoauTcs 136 vacos: B 10
kiacce — 68 1yacoB (2 yaca B Hezenio), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipemymaraemeiii B mporpamMme 1o (HU3UKE TMEepedYcHb JIAOOPATOPHBIX M TPAKTHYECKUX padOT  SBISICTCS
PEKOMEHIOBAaHHBIM, YYHUTENb JIeJIae€T BHIOOP MPOBEICHUS JAaOOPATOPHBIX padOT M OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yUaroIUXCH.



COIEPXAHUE OBYUYEHUA
10 KJTACC

Paszpnen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA
®usuka — Hayka o mpupoze. HaydHnele MeTOABl IMO3HAHUS OKPY’KAKOLIEro MHpa. Poib SKCEpUMEHTa M TEOpHUH B
IIpOLIECCE MO3HAHUSA IPUPOIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue ¢pu3nyecKux sIBICHUN U mporieccoB. Hayunble runote3pl. @u3nueckue 3aKOHbI U TEOpUU. | 'paHUIIbI
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [I[pUHIIMI COOTBETCTBUS.
Ponb u MecTo pusuku B pOpMUPOBAHUU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTHU JIHOJEH.
Jlemoncmpayuu
Amnanorosble ¥ IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTENbHOCTh MEXaHUYECKOT0 ABMKeHHs. Cuctema orcuéra. TpaekTopus.

[Tepemenienue, CKOpOCTh (CpeAHsISE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTEepUaIbHON TOUKHU, UX TTPOCKIIUH
Ha OCH CUCTE€MBbI KoopAUHAT. CI0XEHNE NEPEMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEeHHE. ['paduku 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHUS, MyTU U NIEPEMELIEHNS MaTEPUATIbHONM TOYKH OT BPEMEHMU.

CBobOosHOE TazieHne. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuneitHoe nBrxeHue. J[BUKEHUE MAaTepUaIbHOW TOYKHU MO OKPY>KHOCTH C MOCTOSIHHOM O MOJYJIIO CKOPOCTHIO.
VYrioBasi CKOpOCTh, TMHEHHAsI CKOPOCTh. [lepron u yactota obpaienus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE IMPUMEHEHHUE: CIUJIOMETp, ABUKECHUE CHAPSAOB, LIEMIHBIE W PEMEHHBIE
repenayvu.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, MILTFOCTPALUS KHUHEMATUUECKUX XAPAKTEPUCTUK IBUKEHUS.



[IpeoOpazoBaHue IBUKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM ITPOCTPAHCTBE.

Habmoenue nBrkeHus Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPHU30OHTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.

HamnpasneHnue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3ydenne HEpaBHOMEPHOTO IBH>KEHUS € LEIBIO ONPEIEIIEHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOIIEHUS MEXAY NYTSIMH, NPOWICHHBIMA TEJIOM 3a IOCIEAOBATEIIBHBIE PABHBIE IMPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUU C HAYAJIIBHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yueHne nBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABMKEHUS Tea, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaumn otHocutensHOCTH ['amunes. [lepoiii 3akoH HproToHa. IHEpIHaIbHBIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoii 3akon HeloToHa AJis1 MaTepuaabHOM TOYKU. TpeTuid 3aKOH
HproToHa 1151 MaTepuaIbHbBIX TOYEK.

3akoH BceMUpHOTO TAroreHus. Cuna Tsoxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Buabl Tpenust (mokosi, CKoJbKeHusl, kaueHust). Cuna tpenus. Cyxoe Tpenue. Cuma TPEeHUs CKOJIbXKEHUS U CHIIa
Tpenus nokosi. Koagdunuent tperus. Cuia CONPOTHBICHUS MPU JBUKEHUH TeJa B )KUJIKOCTH UJIH Ta3e.

[ToctynaTenbHoe U BpalareabHOE ABMKEHHE a0COIIOTHO TBEPAOIO TEA.

MOMEHT CHJIBI OTHOCUTENBLHO OCH BpatieHus. [ineqo cusbl. Y CinoBus paBHOBECHS TBEPAOTO TENA.

TexHuyeckne ycTporucTBa U MPAKTUYECKOE MPUMEHEHNE: TIOAIIUITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE MacC B3aUMOJICICTBYIOIINX TET.

Bropoi 3akoH HeroToHa.



N3mepenue cu.

CrnoxxeHue cuil.

3aBUCHUMOCTB CHJIBI YIPYTOCTH OT JepopMaIinu.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U IIAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tesa. Buael paBHOBECH.

Yuenuueckuiui sxcnepumenm, 1abopamophule pabomuol

N3yuenue ABMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00paslie, oT ux aedopMaluu.

HccnenoBanue ycioBUii paBHOBECHs TBEPAOTO TeJA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMmynbc MaTepuanbHOM TOUKH (Tela), CHCTEMbl MaTEPUAIbHBIX TOYEK. MIMIyNbC CUIIBI 1 U3MEHEHHE MMITyJIbCca TEeNa.
3aKOH COXpAaHEHUs UMITYJIbca. PEakTMBHOE NBUKEHUE.

Pa6ota cuibl. MOIHOCTH CUJIBL.

Kunernueckasi sHeprus MaTepuanbHO TOUku. Teopema 00 M3MEHEHUN KUHETUYECKON YHEPTHUH.

[loTenumanbHas »Heprus. [loTeHmanbHas 3Heprust ynpyro aeopMUpOBaHHON NpyXuHbI. [loTeHUHanbHas SHEpTUs
Tesa BOJIM3U MOBEPXHOCTH 3E€MITH.

[loTeHuuanbHble U HEMOTEHIMAIbHbIE CHIbl. CBsi3b pa0OThl HEMOTEHUHUAIBHBIX CHJI C WU3MEHEHHEM MEXaHWYEeCKOU
SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKkue yCTpOouCTBa U IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIIEP, ITPYKUHHBIN IIUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEeHIMATILHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl



N3ydeHne abCOIOTHO HEYNIPYTOro yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ K3MEHEHHEM MEXaHWYECKON SHEPIHH Tejla Ha MPUMEPE PACTSIKEHUST pe3UHOBOIO
KIyTa.

Paznen 3. Modsekyasipaasi u3uka 1 TEpMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJOXEHUSI MOJEKYISIPHO-KUHETUYECKON TEOPUU M MX OIBITHOE OOOCHOBAaHHE. BpOyHOBCKOE JBUKEHHUE.
Huddyzus. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUI BelecTBa. Moe/n CTPOCHHUS Ta30B, KUJIKOCTEH U TBEP/IBIX TE
U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE O3TUX Mojeineil. Macca u pasmepbl Mosiekysl. KoinyecTBo BelecTsa.
[ToctostnHas ABoranapo.

TerutoBoe paBHoBecue. Temneparypa u e€ usamepenue. [lkana remnepartyp Llenbcust.

Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KUHETUYECKON TEOPUH UJICaJIbHOTO raza. AOCOII0THAS
TeMIIeparypa Kak Mepa CpeHel KUHETUYECKOW SHEPIrUM TEIUIOBOTO JABWKEHUA yacTull rasa. [llkana temneparyp KenbBuna.
I"a3oBble 3ak0HBI. YpaBHeHHe MeHneneeBa—Knaneiipona. 3akon JlanbToHa. M3omnponeccsl B HI€ATBHOM Ta3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe npecTaBieHrne n30MpoLECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHnueckue ycTpoicTBa 1 MPAaKTHUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, POTOrpadru MOJIEKYJI OPraHUYECKUX COSTMHEHHIM.

OnbiTel 10 U y3UN KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABUKEHUSI.

Mogaens onbita LTepHa.

OnbIThI, I0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOICUCTBUS.

Mogens, WILTIOCTPUPYIOIIasi IPUPOy AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UICAIBHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl



Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHAaTe HAa OCHOBE U3MEPEHU 00BbEMa KOMHATBI, IABJICHUS U TEMIIEPATYPbI
BO3/yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXIY ITapaMeTpaMH COCTOSTHUS Pa3pexEHHOTo Irasa.

Tema 2. Ocnosblt mepmoouHamuku

Tepmogunamuyeckast cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIUHAMMYECKOW CHCTEMbl M CIOCOOBI €€ H3MEHEHHS.
KonuyectBo TemnoTel u paboTa. BHyTpeHHssi »SHEprus OJHOATOMHOIO HJIeaIbHOTO Ta3a. Buabl Terionepenauu:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3ITy4YEeHHE. Y IebHAas TEINIOEMKOCTD BellecTBa. KoaudyecTBo TEIIOTH IPH TEIUIONEpe1aye.

[lonsitue 06 agnadatHoM nporecce. IlepBriil 3akoH TepMoAMHAMUKU. [[pruMeHeHre epBOro 3aK0Ha TEPMOJUHAMUKH K
u3onpoueccam. ['paduueckas uaTepnperanus padboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPOJIE.

TennoBele MamuHbl. [IpuHIMNBL AEUCTBUS TEIJIOBBIX MaiiuH. [IpeoOpa3oBaHusi SHEPrUU B TEIUIOBBIX MAallIMHAX.
Koaddunment nonesnoro neiictBus temioBod MmamwuHbel. [ukn KapHo u ero kodppuuMEHT MOJIE3HOTO JEHCTBUS.
DKOJIOTHYECKHe MPOOJIEMbI TETIOIHEPTETUKH.

TexHuueckue ycTpoicTBa U MPAKTHUYECKOE MPUMEHEHHE: IBUTATE]Ib BHYTPEHHETO CTOpaHus, OBITOBON XOJOIUIBHUK,
KOHJUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEN SHEPTUM Tella MPU COBEPUIEHUHU padOThI: BbUIET TPOOKH M3 OYTHUIKH MOJI IEUCTBUEM CKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JATyHHOU TpyOKe IMMyTEM TpeHUS (BUACOAEMOHCTPAIINS).

N3MeHeHne BHyTpEHHEN SHEpruu (TeMIiepaTypbl) Tela Ipy TeIuionepeiaye.

OmnbIT 0 agrabaTHOMY PaCUIMPEHUIO BO3TyXa (OMBIT C BO3AYIIHHIM OTHUBOM).

Mopaenu napoBoid TypOUHBI, IBUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3mepenne yaenpHON TEII0EMKOCTH.

Tema 3. Azpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHzaeHcamus. Vcrnapenue u kurneHue. AOCONIOTHAs M OTHOCUTENbHAs BIAXHOCTh BO3IyXa.
Hacerennsii nap. Y aenpHas TeIioTa napooopa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT 1aBJICHHUS.



Teépnoe Tteno. Kpucrammmueckue um amopdHbie Teiia. AHHU30TPONHUS CBOWCTB KpUCTALIOB. JKHIKHE KpPUCTAILIBI.
CoBpemenHbie Matepuansl. [InaBienne u kpuctauu3anus. Y aenbHast TeruioTa riasineHus. Cyoammanus.
VYpaBHeHue TEII0BOTO OanaHca.

TexHUYeCcKHe YCTpPOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M TMCUXPOMETP, KaJOPUMETP, TEXHOJIOTUH
MOJTYy4YE€HHUS COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBOJCTBa HACBIIICHHBIX APOB.

Kunenue npu noHMKEHHOM JTaBIICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus  IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIEeCTBA.
JleMOHCTpanust KpuCTaJuIoB.

Yuenuueckuii sxecnepumenm, n1abopamopnule pabomuol

N3mMepenre OTHOCUTENBHOW BIAXHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoaguHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tel. OJJNeKTpUyYecKui 3apsan. JIBa Buaa »3JeKTpUYecKUX 3apsiaoB. [IpOBOIHUKH, AMDIEKTPUKH H
MOJTYNPOBOJHUKHU. 3aKOH COXPAHEHUS AIEKTPUUECKOTr0 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblll snekTpuueckuid 3apsai. JDieKkTpuyeckoe mnose. Hanpsk€HHOCTD
3JEKTPUYECKOTO 1oJis. [[puHIMN Cynepno3uiuu 3JIeKTPUUECKUX MoJeh. JINHUY HanpsiKEHHOCTH AIEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocratudeckoro mnojs. Ilotennuan. PasHocTh noteHiuanoB. [IpOBOJHUKKM W JTUAIEKTPUKH B
AIEKTPOCTATUYECKOM ToJie. [usnexkTpuueckasi MpOHUIIAEMOCTb.

DnekTpoéMkocTb. KonaeHcaTop. DeKTpoEMKOCTh MIIOCKOTO KOHJIEHCATOPA. DHEPTHUs 3apsKEHHOT0 KOHAEHCATOpA.

TexHuueckue yCTpOﬁCTBa N TIPAKTHYCCKOC MPHUMCHCHHUC: JJICKTPOCKOII, 3JICKTPOMETP, DJICKTPOCTATHUUCCKAA 3alluTa,

3a3eMJICHHE JICKTPONPUOOPOB, KOHJAEHCATOP, KOMUPOBAILHBIN ammapar, CTPYWHBIN MPUHTED.
Jlemoncmpayuu



Y CTpOUCTBO Y MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3auMoenicTBre HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTpPOCTAaTUYECKAs 3a1IUTA.

JIMBIIEKTPUKU B 3JIEKTPOCTATUYECKOM T10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOMIAJM IUIACTUH, PACCTOSHUS MEXKIY HHUMU H
IUAIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DIIEKTPUYECKHM TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTpUUeCcKOro Toka. Microunuku Toka. Cuia toka. [IocTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YAEIbHOE CONPOTHBJIEHUE BewiecTa. llocnenoBaTtenbHOe, NapaiebHOE,
CMEIIIaHHOE COCIMHEHNUE MPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoymns—Jleniia. MOUHOCTB AIEKTPUUYECKOTO TOKA.

DJNEKTPOJBHXKYIAss CUJIa U BHYTPEHHEE CONPOTHBJICHUE HCTOYHHMKA TOKA. 3akoH Oma sl MOJHOM (3aMKHYTOM)
3NeKTpuYecKou uenu. KopoTkoe 3aMbIKaHUeE.

DJNIEKTPOHHAsI TMPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBHCUMOCTH COMNPOTUBIICHHS METANIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb.

DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBomuuku. CoOCTBEHHas ¥ TPUMECHAs MPOBOJAMMOCTh TOJYyNpoBOAHMKOB. CBoiicTBa pP—N-mepexona.
[ToympoBOTHUKOBBIEC TIPUOOPHI.

DJIEKTPUYECKHN TOK B PACTBOPaX M paciuiaBax 3JEKTPOJIUTOB. DIIEKTPOJIUTAYECKAS JUCCOLUALUSA. DIEKTPOJIN3S.

DIIEKTPUYECKUN TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSATENBHBIN pa3psan. Monnus. [1nazma.



TexHuueckue yCTpOWCTBA W MPAKTUUYECKOE MPUMEHEHHE: aMIepMETp, BOJBTMETP, PEOCTaT, MCTOYHHKU TOKa,
AIEKTPOHATPEBATEIbHBIC MPUOOPHI, AJIEKTPOOCBETUTEIBHBIC MTPHUOOPHI, TEPMOMETDP COMPOTHBIICHHS, BaKyyMHBIN IHO/,
TEPMUCTOPHI 1 (OTOPE3UCTOPHI, TOTYPOBOJHUKOBEIN U0, TaThBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMIPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS WIMHAPUYECKUX TMPOBOAHUKOB OT JUIMHBI, IUIOMIAAM TOMNEPEYHOTO CEUYCHHS] U
Marepuana.

CMmemnraHHOE COeTMHEHUE TTPOBOTHUKOB.

[IpsiMmoe wu3MepeHue dIEKTPOABMXKYIIEH cuiibl. KOpoTkoe 3amMblKaHWE TaJlbBaHUYECKOTO OJEMEHTAa U OlIEHKa
BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTH COTPOTUBJICHUS METAJIOB OT TEMITEPATYPHI.

[TpoBOIMMOCTH DIIEKTPOIIUTOB.

NckpoBoit pa3psa U IpOBOAUMOCTB BO3/1yXa.

OmHOCTOPOHHSISI MPOBOAMMOCTD JTNO/IA.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3yuenne cMemaHHOT0 COSTMHEHUS PE3UCTOPOB.

N3mepenne 3eKTpoABIKYIIEH CHITBI ICTOYHHKA TOKA M €70 BHYTPEHHETO COTPOTHUBIICHUS.

Habmronenue amexTpoiusa.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca pusnku 6a30Boro ypoBHs B 10 Ki1acce OCyHIECTBISIETCS ¢ YIETOM COJIEPIKATEIBHBIX MEKIPEIMETHBIX
CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousmus, CBSI3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO TIIO3HAHUS: SIBJICHWE, HAYYHBIH (akKT,
runoTtesa, Gu3ndeckasi BEJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJIETMPOBAaHNE, MOJIEIb, N3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUM, TWHEWHas (yHKIUS, mapadoa, rurnepoosa, ux rpauku U CBOWCTBA,
TPUTOHOMETpUUECKHE (YHKIMHU: CUHYC, KOCHHYC, TaHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIIMK HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.



buonocusa: mexannueckoe ABWKEHHE B XKUBOU npupoje, nuddys3usi, ocMoc, TEIJI000OMEH KUBBIX OPTaHU3MOB (BHJIbI
TEIJIONEPEauH, TEMJIOBOE PABHOBECHE), JIEKTPUUYECKHE SIBICHHS B )KMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE
CBOWCTBA TBEPABIX TEJ, KUAKOCTEW W Ta30B, JJEKTPUUECKUE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs THUCCOLMAIIMS,
rajbBaHHKA.

I'eoepaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHHE ABUKEHUN C UCIOJIB30BAHUEM MEXAHM3MOB, YUYET TPEHHUS B TEXHUKE, MOJUIMITHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAHEHMsI UMITYJbCa B TEXHUKE (pakeTa, BOIOMET U JAPYTHE), ABUTATENIb BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHAUIIMOHED, TEXHOJIOTUU MOTYYEHHUSI COBPEMEHHBIX MAaT€pPUAIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHUE IEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIM
MIPUHTED, ANEKTPOHArpEeBaTEIbHbIE TPUOOPHIL, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAHUKA.

11 KITACC

Pa3znen 4. DiaeKkTpoaAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUA

ITocTrosiHHBIE MarHUTHI. B3anMoaelCTBHE NOCTOSHHBIX MAarHUTOB. MaruuTtHoe mnosie. BEKTOp MarHUTHON WHIYKLHH.
[IpyHIMI Cynepro3UIMM MarHUTHBIX Noseu. JImHnn MarHuTHOW MHAYKUMHM. KapThHa JTWHAM MAarHUTHOM WHAYKUWWA TOJIS
MOCTOSIHHBIX MarHuTOB.

MarnuTHoe noJjie MpoBOJIHKUKA ¢ TOKOM. KapTruHa MTMHUN MHIYKIUA MarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOT'O IMPOBOJIHHKA, KaTYIIKH C TOKOM. OnbIT OpcTrena. BzaumoaeiicTBue npoOBOJHUKOB ¢ TOKOM.

Cuna Amrmiepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHnua, e€ MOyJib ¥ HalpaBiieHHe. JBI>KeHHE 3apsKEHHOM YacTUIIbl B OJJHOPOAHOM MarHMTHOM noJje. Pabora
cuiibl JIopeHua.

SIBneHue 3MEeKTPOMArHUTHON MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHIAYKUUU. DJIEKTPOABMKYIIAS CHUJIA MHIAYKLUU.
3aKoH 3JIeKTpoMarHuTHoM nHaykuuu dapanes.



BuxpeBoe 31eKTpUUYecKOoe MOoJe. DIEKTPOABUKYIAS CHIIA UHAYKIHUH B MPOBOJHUKE, ABMKYIIEMCSA MOCTYNATEIbHO B
OJTHOPOJAHOM MAarHUTHOM ITOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIMHU. DJIEKTPOIBUKYIAsI CUJIA CAMOUHIYKIIHAH.

DHeprusi MarHUTHOTO IO KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuyeckre yCTpoMCTBa M NMPAKTUYECKOE TPUMEHEHHE: IOCTOSHHBIE MAaTHUTHI, dJIEKTPOMATHUTHI, JJIEKTPOBUIATEb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM ITOJIEM.

JInHMK MHIYKIIUY MarHUTHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBNIeHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTb JIEKTPOABUKYILEN CUIIBI MHAYKIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO ITOTOKA.

SIBrIeHME CAaMOMHIYKIIUU.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3ydeHne MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

Hccnenoanne AeCTBUS IOCTOSIHHOTO MarHWTa HA PAMKy C TOKOM.

Hccnenosanue sSBIECHUS JIEKTPOMArHUTHON UHIAYKIIAH.

Pa3gea 5. Kosed0anus u BOJITHBI
Tema 1. Mexanuueckue u 31eKMpPOMACHUNIHbIE KOEOAHUS



Konebarenbnast cucrema. CBoOoaHBIE MexaHMuYeckue koisiebaHus. ['apmonuueckue kosebanus. [lepuon, yacrtora,
amMIuTyna u ¢asa konedanuid. [IpykxuHABIA MasSTHUK. MaTeMaTHuecKiil MasTHUK. Y paBHEHUE TAPMOHUYECKUX KOJICOaHUH.
[IpeBpaiiienrie 3HEPTUM PU TAPMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbupiit  koHTYp. CBOOOIHBIE H3JIEKTPOMArHUTHBIE KOJEOAHUS B HACATBHOM KO0J1eOaTeTbHOM KOHTYpE.
AHanorus MexJ1y MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMU KoJiebaHnusiMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHUS SHEPTHUH B
UJIeaTbHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienne 0 3aTyxarouux koyicOaHuWsX. BbIHy>XIeHHbIe MexaHudeckue KoJsieOanus. Pezonanc. BeiHyXaeHHBIC
AJIEKTPOMArHUTHHIE KOJIeOaHuUsI.

[Tepemennslil Tok. CHHYCOUIANIbHBIN TEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U AEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSIAKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepegaya W MOTpeOICHUE SIESKTPUUECKON SHEPruv. DKOJOTHMUECKHUE PUCKU MPU
MIPOU3BOJICTBE AMEKTpoIHEprun. KynbTypa ncrnoap30BaHus SJIEKTPOIHEPTHUHU B MOBCETHEBHOMN KU3HMU.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: AJICKTPUUYECKUN 3BOHOK, T'€HEpaTop MEPEMEHHOTO TOKa,
JIMHUHM 3JIEKTpoIepeaay.

Jlemoncmpayuu

Uccnenosanue napameTpoB KojieOaTeIbHON CUCTEMBI (TIPYKUHHBIN I MAaTEMaTUUECKUN MAsITHUK).

HaOnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pe3onaHca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuwimorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSKEHUST OT BPEMEHHM ) JIJIs DJIEKTPOMArHUTHBIX KOJIeOaHUMH.

Pe3onaHc npu nociaeaoBaTeIbHOM COSIMHEHUH PE3UCTOPa, KaTyIIKW UHAYKTUBHOCTU U KOHJICHCATOPA.

Mopenb TUHUYU AIEKTPONEpEaauH.

Yuenuueckuui sxcnepumenm, n1abopamopHuie pabomoi

HccnegoBanue 3aBUCUMOCTH NIEPHO/IA MaJIbIX KOJI€OaHUM Ipy3a Ha HUTHU OT JIJIMHBI HUTU U MAcCChl rpy3a.

Hccnenoanne neEpeMEHHOro TOKa B LIEMH U3 MTOCIEA0BATEIBHO COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, yclioBUA pacnpocTpaHeHus. Ilepumon. CKOpocTh pacnpOCTpaHEHHs W JJIMHA BOJIHBI.
[Tonepeunblie ¥ npoAoabHbIE BOJHBL. MHTepdepeHunsa n qudpakiuns MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJEKTPOMarHUTHBIE BOJIHBL. Y CIIOBUS U3IYYEHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opuenrauus sektopos E, B, V B
AJIEKTPOMAarHuTHOW BoJHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPAa)KEHUE, NPEIOMIICHHE, MOJspu3auus, Iudpaxuus,
uHTeppepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIkamna 37€KTPOMAarHUTHBIX BOJH. [[puMeHeHNe 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paJUOCBA3H U TeNEBUACHUSA. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl.

TexHrueckre ycTpoicTBa U MPaKTUIECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBI, YIbTPa3BYKOBas TMarHOCTUKA B
TEXHUKE U MEULMHE, paiap, paIuONpUEMHHUK, TEIEBU30p, aHTEeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmtomnieecs Te10 Kak UCTOUYHUK 3BYKa.

HabGnronenue otpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepenunn u qudppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U YaCTOTOM KOJIeOaHUH.

HccnenoBanne CBOWCTB 3JEKTPOMArHMTHBIX BOJIH: OTpa)KeHHeE, MpeIoOMJICHHEe, NoJspusainus, audpakuus,
uHTEephEpEeHITHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonuHeitHOE pacnpocTpaHeHHWe CBEeTa B OJHOpPOAHOM cpene. Jlyu cera. Toueunslii
VCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpaykeHus cBeTa. [locTpoeHne n300paxeHuil B JIOCKOM 3epKaje.



[Ipenomnenue cBera. 3aKOHBI MPENIOMIICHUSI CBeTa. AOCONIOTHBIA MMOKa3aTenb mnpenomiieHud. [lonHoe BHyTpeHHee
oTpaxkenue. [IpeaenbHbIi yrol MOJIHOTO BHYTPEHHETO OTPAKECHHUS.

Hucnepcust ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparonye u pacceuBaroniye JMH3bl. ToHkas guH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKasl Cuja TOHKOW JIMH3BI.
[TocTpoenue n300pakeHHt B cOOMpAIOUIMX U pacceUBaIOMIMX JUH3ax. DopMylia TOHKON JIMH3bI. YBEJIUYEHUE, TaBAEMOE
JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. WuTepdepenuus cBera. KorepeHTHble HMCTOYHUKH. YCJIOBUS HAONIOJAEHUS MAaKCUMyMOB U
MUHHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT JIBYX CUH(pA3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YcioBue HaOMIOACHUS TJIABHBIX MAaKCHUMyMOB TMpU TaJCHUH
MOHOXPOMaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre YyCTpOWCTBA W TMPAKTHUYECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToamnmapaT, MPOCKIMOHHBIN ammapar,
MUKPOCKOII, TEJIECKOT, BOJJOKOHHAS ONTHUKA, TU(PPAKITUOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeHOE pacnpoCTpaHEHHE, OTPAKEHNUE U MTpesioMIieHre cBeTa. OnTH4yecKkue mpruoOopHI.

[lonHoE BHyTpeHHEE OTpakeHUE. Mozieslb CBETOBOAA.

WccnenoBanue CBOMCTB N300paKeHU B JIMH3AX.

Mogenu MUKpocKoma, TeJIECKOIa.

Habmronerune natepdepeHIIny cBeTa.

Habnronenue nudpakiuu ceera.

HaOmnronenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOILIBIO IPU3MBL.

[Tomydyenue cnekTpa ¢ mOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

HaGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl



N3mepenue nokasaresns IpeJoMIICHUS CTEKIIA.
HccnenoBaHue CBOMCTB U300paKEHUI B JTMH3AX.
Ha6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAJIBbHON TEOPHH OTHOCHUTEILHOCTH
['panuibl  TPUMEHUMOCTH  KJIACCHMYECKOM MeXaHuku. llocTymarel chnenuanbHOM  TEOpUH
MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BAKyyMe, IIPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAIICHUE JJIMHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTHUS MTOKOS.

Paznen 7. KBanToBasi pusmnka
Tema 1. Inemenmol KBAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBa3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.

OTHOCUTCIIbHOCTH.

OtkpeiTe u uccienoBanue ¢potodpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbsl (hoTo3Pdekra. YpaBHeHne DUHIITEHA

st pororddexra. «Kpacnas rpanuray Goroaddexra.
JlaBnenue ceera. OnbiThl I1. H. JIebenena.
XUMHYECKOE JICHCTBUE CBETA.

TexHuueckne ycTpoicTBa M MPaKTUUYECKOE MPUMEHEHUE: (POTOAIEMEHT, (DOTONATUUK, COIHEUHAs OaTapesi, CBETOJIUO.

Jlemoncmpayuu

®otor(h(HeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTHHOM.
UccnenoBanue 3akoHOB BHeMTHETo poTodddekra.
CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesHuto o -yactuil. [lnanerapHas moxaens atoma. Iloctynatbl
bopa. U3znydyenune u nornomenre GOTOHOB MpH MEPEXOAC aToMa ¢ OJHOTO YPOBHS DHEPTHUU HA APYrod. Buasl crekTpos.
CrexTp ypoBHEH 3HEPTUM aTOMa BOJAOPO/A.

BosnnoBekle cBoiicTBa yacTull. BonnHsl ne bpoiina. KopnyckyIspHO-BOIHOBOW yaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHu4yeckre yCTpOMCTBAa M MPAKTHYECKOE NMPUMEHEHUE: CIEKTPAIbHBIM aHaiu3 (CHEKTPOCKOM), Jia3ep, KBAaHTOBBIN
KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue mMHEHYaThIX CIIEKTPOB U3ITYYCHUSI.

Jlazep.

Yuenuueckuii sxecnepumenm, 1abopamophule pabomuwl

Habmronenune nuHEHYATOTO CIIEKTpA.

Tema 3. Amomnoe a0po

OKCIEePUMEHTHI, JIOKA3bIBAIOIIUE CI0XKHOCTh CTpoeHUs snpa. OTkpbiThe pamuoakTuBHOCTU. OnbiThl Pesepdopaa mo
OTPENICJICHUIO COCTaBa paJUOaKTUBHOro wu3mydeHus. CpoiictBa anbda-, OeTa-, ramMmma-usnydeHus. BrusiHue
PaJIHOAKTUBHOCTH HA )KUBBIE OPTraHU3MBI.

OtkpeiTHE TpOoTOHA W HelTpoHa. Hyknonnas monens siapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIO
anapa. M3oromsl.

Anbda-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-uznyyenue. 3aKOH paJuoaKTUBHOIO pacnajia.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

SAnepHble peakunu. Jlenenue u CUHTE3 €.

Anepnsiii peakTop. TepMosiaepHbIii cunaTe3. [IpoOaeMbl 1 TepCIeKTUBHI AASPHON YHEPTETHKUA. DKOJIOTHUSCKUE ACTICKThI
AIEPHON SHEPIETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.



MeToapl HaOJIIOIEHUS M PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
OyHaamMeHTanbHbIe B3auMOeiCcTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHndeckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: JNO3UMETpP, Kamepa BunbcoHa, saAepHBIM peakTop, aTOMHAas
o6omoOa.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOLIUX YACTHULL.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomoi
HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Orarnbl pa3BUTUA aCTpOHOMUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMUM.

Bun 3Bé3nHoro Heba. Co3Be3ausi, sipKUe 3BE3/1bl, IUTAHEThI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrtema.

Connue. ConHeuyHass akTUBHOCTh. Mctounwk sHeprun ConHua W 3BE34. 3BE3Abl, UX OCHOBHBIE XapaKTEPHUCTHKH.
JnarpaMMa «CHEKTpaJIbHbI KJACC — CBETUMOCTBY». 3BE3/bl TJIABHOM MOCIEAOBATEILHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3[ TJIABHOM MOCIENOBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpeMEHHbIE MNPECTaBICHUS O
MIPOUCXO0XKICHUH U 3BosroMU ConHIa 1 3BE31. DTalbl )KU3HU 3BE3L.

Mueunsii [TyTs — Hama I'anaktuka. [Tonoxkenue u npuxenne ConHna B ['amaktuke. Tunbl ranakTuk. PaguoranakTuku
1 KBazapbl. YEpHBIE OBIPHI B A/Ipax TAIAKTHUK.

Bcenennas. Pacummpenue Beenennoit. 3akon Xa66isa. Pa3zoeranue ranaktuk. Teopust bonbiioro B3psiBa. PennkroBoe
U3IIy4YEHHE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewménnsie npo6iieMbl aCTPOHOMUH.

Yuenuuecxue nabarooenus

Ha6JIIOI[CHI/I$[ HCBOOpy}KéHHBIM rJ1a3oM € UCIIOJIb30BAHUEM KOMIIBIOTCPHBIX l'IpI/IJIO)KeHI/II\/’I AJI1 OIIPCACIICHUS IMOJIOKCHUA
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC CO3BC31UsA CeBepHoro [moJayumapusa 1 ApKuc 3Bé3I[I>I.



Habmronenus B reneckon Jlynsl, muranet, Mieanoro I1ytu.

O06o01mariiee NOBTOpPeHUE

Ponb ¢usnku um acTpoOHOMHUU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIMAIIBHON U 3THYECKON cdepax AesITeTbHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU M aCTPOHOMHMHM B COBPEMEHHON HAay4YHOW KapTHHE MUpA, pojib (U3MYECKON TEOpUHU B
dbopMHUpPOBaHUM TPEACTABICHUA O (PU3NYECKON KapTHHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHpa B O0OIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca Gusnku 6a30Boro ypoBHs B 11 Kitacce ocymiecTBISIETCS ¢ YUYETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX
CBsI3€H ¢ KypcamMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle noHamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOrO IIO3HAHUS: SIBJICHUE, HAy4YHbIH (QaxT,
rUNoTe3a, pu3nyeckasi BEJIMUYMHA, 3aKOH, TEOPHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pellieHre CUCTEMbI YPaBHEHUI, TPUTOHOMETPUUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKIMM HA OCH KOOPJIHWHAT, CIIOKEHHUE BEKTOPOB,
MIPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIMHA, MPU3HAKK MOJO0OUS TPEYroJIbHUKOB, ONpeAeNieHUE IJIOU[aaNd IUIOCKUX (Uryp u
o0BbEMa Ted.

buonocus: snexTpuyeckue SIBICHHUS B JKMBOW NPHUPOJE, KOJIeOATEIbHBIE IBMXKCHHS B JKMBOW MPUPOJE, ONTUUYECKUE
SABJIEHUS B JKMBOM NPUPOJE, AEUCTBUE paIdalli HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJEKYJ, KpUCTAJUIMUECKas CTPYKTypa TBEPABIX Tell, MEXaHU3Mbl 00pa30BaHUs
KPUCTAJUIMYECKON PEIETKY, CIIEKTPAJIbHBIN aHAJIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MIIM, 3aJIEKU MAarHUTHBIX pyl, (OTOCHEMKA 3eMHOW MOBEPXHOCTH, MpeaCKa3aHUe
3EMJIETPSACEHUM.

Texnonozus: TAHUM DIIEKTPOIEpEIad, TEHEPATOP MEPEMEHHOIO TOKA, JJIEKTPOABUTATENb, MHAYKIMOHHAS ME€Yb, paaap,
panuonpuéMHUK, TEJNEeBU30p, aHTEeHHA, TenedoH, CBY-meyb, MPOEKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oatapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune ydyebHoro mpenmera «Pusmka» Ha ypoBHE CpemHero obdmero oOpa3zoBaHus (0a30BBIA YPOBEHB) IOJKHO
o0ecIeunTh JOCTIKEHNE CICAYIOMNX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS Yy4eOHOro mpeaMera «PuU3MKay JTOJKHBI OTPa)aTh TOTOBHOCTh M CHOCOOHOCTB
oOyyJarommxcsi PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JUMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUM, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOIIMX TPAJULUOHHBIM ILIEHHOCTAM POCCHUHCKOIO
oOuiecTBa, paclIMpeHUE XU3HEHHOIO OMbITa M ONbITA JAEATEIBHOCTH B MPOLECCE peallu3allud OCHOBHBIX HampaBlICHUM
BOCIIMTATEIBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLMU OOYYaIOIIErocsi Kak aKTMBHOTO W OTBETCTBEHHOIO YJ€HAa POCCHICKOTrO
00111eCTBa;

NPUHATHE TPATULIUOHHBIX O0LIEUETIOBEUECKUX TYMAaHUCTUYECKUX U JIEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAaX I'Pa)kJIaHCKOT0 00IEeCTBA, YYaCTBOBATh B CAMOYIIPABJICHUH
B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMO/JICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKLIMUAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHUTApHOM Y BOJIOHTEPCKOM ACATEIBHOCTH;

2) MATPHOTHYECKOTO0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaKIAHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JTOCTHKEHHUSIM POCCHUMCKUX YUYEHBIX B 00JACTH (DU3MKHU U
TEXHHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS



cOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYCCKOTO IMOBEICHHUS;

CIOCOOHOCTD OIEHHBATH CUTYAIMIO M MPHHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH, B TOM YHCJIC B ACATEIbHOCTH YUEHOTO;

OCO3HaHHUE JTMYHOTO BKJIa/a B IOCTPOCHHUE YCTONYHUBOIO Oy IyIIIero;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

3CTETUYECKOE OTHOIICHUE K MHUPY, BKJIFOUAst 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIEro (PU3NIECKOI HayKe;

5) Tpy10BOr0 BOCIIUTAHHUS:

HHTEPEC K pa3audHbIM chepaM mpodeCCHOHAIBHON ACITEILHOCTH, B TOM YHCIIE CBA3aHHBIM C (DHU3UKOM M TEXHUKOM,
yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OyyIeH MpodheccHu U pealn30BbIBaTh COOCTBCHHBIC KM3HCHHBIC IIIaHBI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BaHUIO B 00JaCTH (DU3UKH Ha MPOTSIKCHUN BCCH KU3HHU;

6) IKOJIOrHYeCKOr0 BOCIIMTAHUS:

cOPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHKE TJI00AIBHOTO XapaKTepa dKOJOTHYSCKUX MPoOIeM;

IUTAHUPOBAHKE M OCYIICCTBICHHE ICHCTBHI B OKPYJKAIOIIEH cpele Ha OCHOBE 3HAHMS II€JCH YCTOWYMBOIO Pa3BUTHS
YEJIOBEUCCTBA;

paciIMpeHue OmbITa ASATEILHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUH 110 (hU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (DH3MUCCKOM HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOH JCSITEIbHOCTH, TOTOBHOCTh B MPOIIECCE U3yUeHHS (DU3MKH OCYIIECTBIIATH MPOCKTHYIO U
HCCIIEI0OBATEIILCKYIO IEATEIIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckune aeiicTBMs:
CaMOCTOSTENbHO (OPMYITHPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEAETATH LEMU AEATEIBbHOCTH, 3a1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTHUKECHUS,



BBISIBJISITH 3aKOHOMEPHOCTH | IIPOTUBOPEUHS B paCCMaTPUBACMBIX (DH3NUECKUX SBICHUSIX;

pa3pabaTheiBaTh IJIaH PEIICHUS MPOOJEeMbl ¢ Y4ETOM aHajanu3a HMMEIONMUXCS MaTepuajbHBIX M HEMaTepUabHBIX
PECYPCOB;

BHOCHTHh KOPPEKTHBBI B JCSATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOB IIEJISIM, OIECHUBATH PUCKH IMOCIICICTBUIM
TCSTEIbHOCTH;

KOOPJIMHUPOBATH U BBITMIOJHATH Pab0OTy B YCIOBUSX PEaIbHOTO, BUPTYAJILHOTO 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOUYEBBIMU OHATUSIMU U METOJIaMU (PU3NYECKON HAYKU;

BJIQJICTh HaBBIKAMHU Y4YEOHO-MCCIIEAOBATENHLCKOM U MPOEKTHOM NEATETbHOCTH B 00JACTH (PU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHHs 3a7a4 (PU3NUECKOTO COACpKAHUS, TPUMEHEHHUIO Pa3TUIHBIX
METO/IOB ITO3HAHWS;

BJIQJICTh BHJIAMH JICSITCIILHOCTH T10 MTOTYYSHUIO HOBOTO 3HAHMS, €T0 WHTEPIPETAINH, TIPEOOPa30BAHUIO M TPUMEHEHUIO
B Pa3NIUYHBIX YUYEOHBIX CUTYyAIUSIX, B TOM YHCIIC TIPU CO3aHUH YUEOHBIX MPOEKTOB B 00J1acT (DU3UKH;

BBISIBIIATh MTPUYMHHO-CJICICTBEHHBIC CBA3M M aKTyaJIM3UPOBATh 3ajady, BBIJIBUTAaTh THIOTE3Y €€ pelieHUsl, HaXOAUTh
apTyMEHTHI JIJIS I0Ka3aTeIhCTBA CBOMX YTBEPKICHHM, 3a1aBaTh TapaMETPhl M KPUTCPUH PEIICHUS;

aHAJIM3UPOBAaTh TOJYYCHHBIE B XOJI€ PEIICHUS 3aJayd PE3yJbTaThl, KPUTHYCCKH OIICHUBATH WX JOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIIOBHSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3aJla4yd B OOpa30BATEIBHON JEATEIHHOCTH, B TOM YHCJIEC MPU H3yUYCHUU
bu3uKY;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh IEPCHOCHUTH 3HAHUS TI0 (PU3UKE B IPAKTUICCKYIO 00JIaCTh KU3HEICATCILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEH, PEJIaraTb OPUTrHHAILHBIC MTOAXObI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 3a7a4H, TOYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pabora ¢ undopmanmeii:



BIQJICTh HABBIKAMHM TIOJYYCHUS HWHPOPMAIUU (PHU3MUECKOTO COJCP)KAHMs W3 HUCTOYHHUKOB Ppa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIIATh ITOUCK, aHAJIM3, CUCTEMATH3AI[MI0 W HHTEPIPETAIui0 MHPOPMAIUU PAa3IMYHBIX BHIOB U
(dhopm mpeacTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(OpMAITUH;

UCIIOJIb30BaTh CpEACTBA HWH(POPMALMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX W OPTaHHW3AIlMOHHBIX 3a7ad C COOJIIOJIEHUEM TpeOOBaHWN 3PrOHOMHKH, TEXHUKH OC30IaCHOCTH,
THTHUEHBI, PECYpCOCOepEKCHHS, TPABOBBIX U ATHUSCKUX HOPM, HOpM HH(OPMAIMOHHOW 0€30ITaCHOCTH;

CO3/1aBaTh TEKCThI (DHU3MUECKOTO COJICP)KAHUSA B Pa3IMYHBIX (popMarax ¢ yd€ToM Ha3HaYCHHUS MH(DOPMAIMK U IICJICBOM
ayJTUTOPUH, BEIOMpAst ONITUMATIBHYIO (POpMY TIpEICTABICHUS W BH3yaTU3alliu.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE JeHCTBUSA:

OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU 1€SATEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIMKTHBIX CUTYyallMi U CMATYaTh KOHQIUKTHL;

Pa3sBEPHYTO U JIOTUYHO MU3J1araTh CBOO TOUYKY 3PEHMS C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB;

MMOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUN C y4ETOM OOILIMX MHTEPECOB U BO3MOXKHOCTEW KaKIOTO 4JeHA
KOJUIEKTHUBA;

IIPUHAMATh LEJIM COBMECTHOU IEATENIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH IEHUCTBUA IO €€ JNOCTHIKEHHIO:
COCTaBIISITh IUIAH JEHCTBUM, pacmpenessiTb pojid ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYKIaTh pPe3ylbTaTbl COBMECTHOI
paboTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJOro yYacTHMKAa KOMaHIbl B OOUIMH pe3ysbTaT MO pa3paboTaHHBIM
KpUTEPUSIM;

IIpeUIaraTb HOBBIE IPOEKTHI, OLIEHUBATH UJEH C ITO3ULMH HOBU3HBI, OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JMYHBIX CHUTYalUSAX, IPOSBIATH TBOPYECTBO M
BOOOpakeHUe, ObITh NHUIIUATUBHBIM.



PeryasiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1elCTBUA
Camoopranusanms:
CaMOCTOSITENIFHO OCYIIECTBIIATh IMO3HABATEIBHYIO JESATEIBHOCTh B 00JacTH (U3UKH M aCTPOHOMHH, BBISBISTH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJaUH;
CaMOCTOATENIBHO COCTABJIAThH IIAH PEUICHUS PAacCYETHBIX M KAa4ECTBEHHBIX 3aJad, IUIAH BBIOJIHEHUS IMPAKTHYECKON
paboThI ¢ Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHUI;
JABATh OLICHKY HOBBIM CHUTYallHsIM;
pacIMpATh paMKH Y4EOHOTO MPEeAMETa HA OCHOBE JIMYHBIX MPEANOUYTECHHI;
JieJ1aTh OCO3HAaHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PELICHHUE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CoCcOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO 3pYIULHMH B 00MacTH (U3HMKH, IOCTOSHHO TIOBBIIIATH CBOWU
00pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAJIBbHBIN HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYallMsiIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEIISIM;
BJIJICTh HABbIKAMHU [MO3HABATEIBHON peIEKCUN KaK OCO3HAHUS COBEPILIAEMbIX IEUCTBUI U MBICTUTENBHBIX POLIECCOB,
MX PE3YyJIbTaTOB U OCHOBAHMIA;
MCIOJIb30BaTh NPUEMBI pe(hIeKCUU ISl OLEHKU CUTYallud, BEIOOpa BEPHOTO PELLICHUS;
YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PEILEHHUS 10 UX CHUKEHMUIO;
IIPUHAMATh MOTUBBI M apPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIBbHOCTH;
MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;
IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU AHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;
pHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.
B npouecce noctuxkeHus IMYHOCTHBIX Pe3yJIbTaTOB OCBOCHMS MPOTpaMMbl MO (PU3UKE JUIsl YPOBHS CPEIHErO OOIEro
oOpa3oBaHMsl y 00y4aroLUMXCs COBEPIIEHCTBYETCS YMOLIMOHAJIbHBIN HHTEUIEKT, IPEANOoJIaralomuil cCOpMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIKYAIOIIET0 CIHOCOOHOCTh MOHUMAaTh CBOE HMOLMOHAIBHOE COCTOSIHWE, BUAETH HAIpPaBIICHUS
pa3BUTHSL COOCTBEHHOM SMOIIMOHANBHOM cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIOUYAOIIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHHE,
CIIOCOOHOCTB aJJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAlLIMM, BKJIIOYAIOLIEH CTPEMJICHHUE K JTOCTHKEHUIO LIEIU U YCIEXy, ONTUMHU3M, WHUIUATHUBHOCTD,
YMEHHE JIEUCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEH;

AMIIATUHU, BKIIOYAIONIEH CHOCOOHOCTh MOHHMMATh 3MOLMOHAJIBHOE COCTOSSHUE JIPYTUX, YYUTBHIBaTh €ro IpHu
OCYILIECTBIEHUH OOILEHNUS, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTpauBaTh OTHOIIECHUS C JPYTMMM JIFOJbMH, 3a00THUThCH,
NPOSIBIISATH UHTEPEC U pa3peliaTbh KOHPIUKTHI.

NHNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 10 kiacce nmpeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD
y 00y4Jaromuxcs YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJjib U MecTO (pu3uku B (POPMUPOBAHMH COBPEMEHHON HAy4YHON KapTHHBI MUpa, B
Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTUN, B IPAKTUYECKOM AEATEIbHOCTH JIFOJEH;

YUYUTBHIBATh TPaHUIIBl TPUMEHEHUS] U3YYEHHBIX (PU3MUECKUX MOJEJICH: MaTepuaibHas TOYKA, UHEpLMAIbHAS CUCTEMa
oTcu€Ta, aOCOJIOTHO TBEPIOE TEJO, UJICAbHBIA Tra3, MOJCIU CTPOCHMS Ta30B, KUJIKOCTEH W TBEPHABIX T, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/i PU pelieHn: PU3NUECKUX 3a]1ay;

pacno3HaBath (U3UUECKUE SBJICHHS (TIPOILECCH) W OOBICHATH MX HA OCHOBE 3aKOHOB MEXAHWKH, MOJEKYISIPHO-
KUHETUYECKOW TEOPUM CTPOCHHS BEIIECTBA M 3JEKTPOJAUMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJIMHEUHOE
JBIDKEHHUE, CBOOOIHOE MaJICHUE TeJl, IBUKEHUE M0 OKPYKHOCTH, UHEPIUs, B3auMoiecTBre tei, auddysus, 6poyHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUJKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00BhEMaA TeJl MpU HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECHUE, UCITAPECHUE, KOHJICHCALIUS, IUIABJIEHUE, KPUCTAJUIM3ALNS, KUIIEHNUE, BIIAXKHOCTh BO3YyXa, ITOBBILICHUE JABJICHUS



rasa Ipu €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEKYy ITapaMeTpaMH COCTOSIHUS ra3a B U30IPOLECCAX, IIEKTPU3ALIMS
T€J, B3aUMOJECHCTBUE 3apsI0B;

OTHCHIBATh MEXaHNYECKOE JBMKECHHE, UCMOJB3YS (DU3HUECKUE BETUYUHbBI: KOOPJUHATA, ITyTh, IEPEMEILIEHUE, CKOPOCTD,
YCKOpEHHUE, Macca Tella, Cuja, UMITYJIbC Tejla, KUHETUYECKash dHEprus, MOTEHLMAJIbHAs SHEprus, MeXaHuuyeckas padora,
MEXAHUYECKasi MOIIHOCTh; IPU ONHMCAHWU MPABUIBHO TPAKTOBaTh (PU3MUECKUNA CMBICH HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YEHUS U €AMHHUILIBI, HAXOIUTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUUNHY C JPYTUMH BETUUHHAMU;

ONKCHIBATh U3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCIONb3YS (PU3NUYECKHE BEITUYHMHBI: J1aBICHUE
ra3za, TeMIeEpaTypa, CpPEeIHsAsl KUHETHYECKash SHEPrusi XaOTHYECKOTO JBWXKEHHS MOJEKYJ, CPEIHEKBaJIpaTHYHAas CKOPOCTb
MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS BHeprus, paboTa rasza, KOAIPQPUIUEHT IOJE3HOTO IACHCTBHUS TEIIOBOTO
JABUTATENs; MPU ONUCAHUM TPABUIBHO TPAKTOBAaTh (UIWYECKUN CMBICI HCHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS U
€AMHUIIbL, HAXOUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUYHUHY C APYTUMH BEIHMYUHAM;

ONMKCHIBATh HM3YYEHHBIE AJIEKTPUUECKHE CBOMCTBA BELIECTBA M AJIEKTPUUECKHUE SABJICHHS (IIPOLECCHI), MCHOJIb3YS
(¢u3nYecKue BEIMYUHBI: JJIEKTPUUECKUIN 3apsll, AJIEKTPUYECKOE T0Jie, HANPSHKEHHOCTh MO, NOTEHIMAN, Pa3HOCTh
NOTEHLMAJIOB; NPU OMNKUCAHUU TMPABUWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIOJB3YEMbIX BEJIMYHMH, UX O0O3HAUEHUS U
€/IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMU BEIUYMHAMY;

aHAIU3UPOBaTh (PU3MUECKUE MPOLIECCH U SBJICHUS, UCHOJb3Yd (PU3HUYECKUE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u 11l 3akonsl HetoTOHA, 3aKOH COXpaHEHUSI MEXAHUUYECKOW 3HEPTUH, 3aKOH COXPAHEHMS UMITYJIbCA, PUHLIUIT
CYNEpIIO3ULIMA CHWJI, TPUHLHWII PAaBHOIPABUS HWHEPLUHUAIBHBIX CHCTEM OTCUETA, MOJEKYJSIPHO-KMHETHYECKYID TEOPHIO
CTPOEHHMsI BEIIECTBA, FA30BbIEC 3aKOHBI, CBSI3b CpPeIHENH KMHETUYECKOW SHEPTUU TEIUIOBOTO ABMXKEHUS MOJIEKYJ C aO0COIIOTHOM
TEMIIEpaTypoOl, MEpPBbIA 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apsna, 3akoH KysoHa, mpu 3Tom
pa3ianyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeéMaTHYECKOE BBIPDAXKEHHWE W YCJIOBHs (TpaHMIbI, 00JIacTH)
MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHIMIIBI JCHCTBHUS MAaIIMH, NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBHUS HUX
0€3011acHOT0 UCIIOJIb30BAHMSI B TIOBCEAHEBHOM KU3HMU;



BBINOJIHATh 3KCIEPUMEHTBI MO HCCIENOBAHUIO (DPU3MUECKUX SIBJICHUM M IPOLECCOB C HCIOJIB30BAHUEM IMPSIMBIX U
KOCBEHHBIX H3MEpEeHHUHl, Mpu 3TOM (QOpMYJIHPOBATH MpoOJeMy/3aqady U THIOTE3y Y4YEOHOro SKCIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEIJI0KEHHOT0 000pyAOBaHUS, IPOBOAUTD OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYILECTBIIATh MPSAMbIE U KOCBEHHbBIE M3MEPEHUS (PU3NYECKUX BEIMYMH, NPU 3TOM BBIOMpATh ONTUMAJbHBIN CIIOCOO
M3MEPEHMSI U UCIIOJIb30BAaTh U3BECTHBIE METO/IbI OLIEHKU MOTPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (U3MYECKHMHU BEIMYMHAMHU C HUCIOJIb30BAaHUEM MPSAMBIX H3MEPEHHUH, NpPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJYYCHHON 3aBUCHMOCTH (PM3WYECKUX BEIMYHH B BUJE TAOJIHUIl U
rpaduKoB, AeNaTh BBIBOJBI MO PE3YJIbTaTaM HCCIIEIOBAHNUS;

co0Ir01aTh NpaBuiia 6€30MacHOro TpyJla MpU MPOBEIECHUHU UCCIIEI0OBAaHUI B paMKaX Y4eOHOTO SKCIIEPUMEHTA, Y4eOHO-
HCCIIEIOBATENIbCKOM U IPOEKTHON JESITEIbHOCTH C HCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aOOPATOPHOIO
000py10BaHUSs;

pemaTth pacy€THBIE 3a/1a4M C SIBHO 33JaHHOW (PU3UYECKON MOJETBIO, UCTIONB3Yys (U3MUECKHUe 3aKOHBI U MPUHIIUIGI, Ha
OCHOBE aHaliM3a YCJIOBHS 3aJauyd BbIOMpAThb (PU3UYECKYIO MOJENb, BBIACHATh (PU3NYECKHE BEIUYUMHBI U (POPMYJIbI,
HEOoOXOauMble Al €€ pelleHusi, MPOBOJUTh Pacu€Tbl M OLEHUBATh PEATbHOCTh IOJIYYEHHOIO 3HA4YE€HUs (HU3HUECKOM
BEJIMYMHBI;

pelaTh Ka4eCTBEHHBIE 3aJaud: BHICTPAUBATH JIOTUYECKH HEMPOTHBOPEUYHBYIO IEMOYKY PACCYXACHHW C OMOpPOW Ha
M3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBIICHUS;

UCIIONIb30BaTh MpPU pEUIeHHMH Y4eOHBIX 3a/ad COBPEMEHHblE HH(OPMALIMOHHBIE TEXHOJOTUU [JJsl TIOUCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETALIMM M TMPEACTABICHUS y4eOHOM M HayYHO-NOMYJISIpHON WHGOpMallMU, MOJYyYECHHOW WH3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBAThH MOJIy4aeMyto HH()OPMALINIO;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUHCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKpY>KaroIlero MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMA N0 (PU3MKE B IMOBCEAHEBHOM >KU3HU ISl oOecriedeHHsi OE30MacHOCTU MpH
oOpallleHuu ¢ MpUOOpaMH U TEXHUYECKUMHU yCTPOUCTBAMH, Il COXPAHEHHSI 3JJ0POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEeH cpene;



paboTaTh B TpyIIe C BBIMOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, MIaHUPOBATh PabOTy TPYIIbI, PALMOHAIBHO
pacnpenensiaTh OOS3aHHOCTH W TUIAHUPOBATH NIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIMSAX, aJICKBATHO OIICHWBATh BKJIAT
KaKJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOIIEMBI.

K xonity o0yuyenust B 11 kjacce npeaMeTHbie pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh
y 00y4aromuxcsi yMeHUi:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (pu3uMku B (POPMUPOBAHMH COBPEMEHHON HAy4YHON KapTHHBI MUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJOTMH, B MPAKTUYECKOW MAECATEIIBHOCTH JIOJEH, ILEJIOCTHOCTh W E€OUHCTBO
(r3MYEeCcKON KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJEINICH: TOUYCHHBIA AJICKTPUUYECKUN 3apsii, Jyd CBeETa,
TOYEUHBIN UCTOYHHUK CBETA, SJIepHAsi MOJIeNb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO Siipa MPH pelieHur HU3NIecKuX 3a1ad4;

pacro3HaBaTh PU3NYECKUE SBICHUS (ITPOIECCHI) U OOBACHITh UX HA OCHOBE 3aKOHOB AJICKTPOJAMHAMUKHU U KBAaHTOBOM
(U3UKKU: dIEKTpUUYecKas MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUUECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, 3JICKTPOMArHUTHAs WHIYKIMS, JACHCTBHE MArHUTHOTO IMOJSl HAa MPOBOJHUK C TOKOM W JABWXKYIIMICS 3apsj,
ANIEKTPOMATHUTHBIE KOJIEOAHUST W BOJIHBI, TPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, OTpPaKEHHE, MPEIOMIICHUE,
untepbepeHius, audpakius W Mospu3anus CBETa, AUCTepcus cBera, ¢oTodnekTpudeckuit >¢gdekt (dhoTodaddexr),
CBETOBO€ JIaBJICHWE, BO3HUKHOBEHHE JIMHEWYATOro CIHEKTpa aroMa BOJAOpPOAA, €CTECTBEHHAsT W HMCKYCCTBEHHAas
PaIMOaKTUBHOCTD;

OMKCHIBATh N3YUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUECKUE, MATHUTHBIC, ONITUYECKUE, DIIEKTPUUECKYIO TPOBOAUMOCTD
Pa3IUYHBIX CPEJl) W AJICKTPOMATHUTHBIC SIBICHUS (MPOIIECCHI), UCTIONB3YS (M3MUYECKUE BEIWYUHBI: DJICKTPUUYCCKUN 3apsij,
CUJIa TOKA, SJIEKTPUUECKOE HANPSIKEHUE, JIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAS CUJIA,
paboTa TOKa, WHAYKIMS MArHUTHOTO TMOJisA, cuja Awmmepa, cuna JlopeHnia, WHIYKTUBHOCTb KATYIIKH, DSHEPTUs
AJIEKTPUYECKOTO W MArHUTHOTO TOJIEH, TIEPUOa M YacToTa KojeOaHuW B KojeOaTeIbHOM KOHTYpe, 3apsija M CUja TOKa B
MPOIIECCE TAPMOHUYECKHUX AJIEKTPOMATHUTHBIX KOJIeOaHuH, (POKYCHOE PACCTOSIHUE M ONITUYECKAst CUJIA JIMH3BI, PU OTIHCAHUH
MPaBUJILHO TPAKTOBATh (PU3WYECKUN CMBICT HUCTIOJIB3YEMBIX BEIMYMH, UX O003HAYEHUS W €AMHUIILI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUKHY C IPYTUMH BEJIMYMHAMU;



ONKCHIBATh M3yYCHHBIC KBAaHTOBBIC SBIICHUS W TIPOIECCHI, HCHONB3Ys (U3HUECKHE BEIUYHUHBI: CKOPOCTh
AIIEKTPOMATHUTHBIX BOJIH, JTMHA BOJHBI U YACTOTA CBETA, PHEPTHUS U UMITYJIhC (DOTOHA, IEPUOJI ITOTypacaja, SHEPTHs CBI3U
aTOMHBIX S7IEp, TIPU OMHMCAHWH MPABWIHHO TPAKTOBATh (DM3MUECKUN CMBICI HCIIONB3YyEMbIX BEIWYWH, NX O0OO3HAYCHUS H
€IMHUILIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIMYUHAMH, BBIYUCIIATH
3HaueHNe PU3NICCKON BEITMYMHBI,

aHAIN3UPOBaTh (PU3UYECKUE MPOIIECCHl U SBJICHUS, UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIUIBL: 3aK0H OMa, 3aKOHBI
MOCIIEA0OBATEIHPHOIO M MAapaJlIeIbHOTO COEAMHEHHUS MPOBOJHUKOB, 3akoH Jxoymsa—JleHra, 3akoH 3IE€KTPOMAarHUTHON
WHIYKITAW, 3aKOH MPSMOJMHEHHOTO PACIpPOCTPAHCHHS CBETA, 3aKOHBI OTPAXEHUS CBETA, 3aKOHBI IMPEJIOMIICHHS CBETa,
ypaBHeHHe DiHIITeHHa 7151 HoTodPdeKTa, 3aKOH COXPAHEHUS DHEPTUH, 3aKOH COXPAHEHHUS! MMITYJIbCa, 3aKOH COXPAHCHHUS
AIEKTPUUECKOTO 3aps/ia, 3aKOH COXpaHEHHUs MacCOBOT0 YHCIIa, MOCTyNaThl bopa, 3aKkoH pajiioakTUBHOTO pacnajaa, Ipu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOe BBIPDAKEHHWE W YCJIOBHS (TpaHMIBI, 00JIacTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HalPaBJICHHE BEKTOPAa MHIYKIIMA MarHUTHOTO TTOJISl IPOBOTHUKA ¢ TOKOM, CHUIBI AMIIepa v cuiibl JIopeHIa;

CTPOUTH U OMHCHIBATh N300pAKEHUE, CO3/1aBAEMOE TNIOCKUM 3€pKaJiOM, TOHKOM JIMH301;

BBITIOJIHATH DKCIEPUMEHTHI MO HCCIEAOBAHHUIO (DU3MYECKUX SIBJICHUN U TPOILIECCOB C HCIOIB30BAHUEM TMPSMBIX H
KOCBCHHBIX HW3MEPCHUIA: TpH 3TOM (GOpMyIHpoOBaTh MpodieMy/3amady M THIOTE3y Y4eOHOTO SKCIIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEIJIOKCHHOTO 000pYyI0BaHHUSI, POBOIUTH ONBIT U (DOPMYITUPOBATH BHIBOIHI;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIC M3MEPEHHS (PU3NYECKUX BEJIMYMH, TIPU 3TOM BBIOMpATh ONTHUMAJBHBIN CIIOCO0
M3MEPEHUSI U UCTIOIH30BATh U3BECTHBIE METOIbI OIIEHKU MOTPEITHOCTEH H3MEpPEHUH;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3MUYECKUX BEIMYUH C MCIOJIH30BAHUEM MPSMBIX U3MEPEHUI: TIPU dTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCUPOBATh PE3YNIbTATHI MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKHUX BEIIMYMH B BUC TAOJUIl U TPAPHUKOB, JeaTh
BBIBOJIBI 1O pe3yJIbTaTaM HCCIICTOBAHMS,;

coOmro/1aTh MpaBwiia 6€30MacHOT0 TPy MPU MPOBEICHUN HCCIICIOBAHUN B paMKaX y4eOHOTO SKCIIEpUMEHTa, Y4eOHO-
MCCJIEIOBATENIbCKOM ¥ TIPOEKTHOM JIESITEbHOCTH C WCIOJIh30BAHUEM W3MEPUTEIBHBIX YCTPOWCTB M J1aOOpaTOPHOTO
000opy10BaHUS;



pemaTh pacy€THbIC 33J]a4M C SBHO 3aJJaHHON (PU3NYECKON MOJIEIbIO, UCIIOJIb3Ys (PU3NYECKHE 3aKOHBI M MPUHIUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3a7a4d BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NUECKHE BEIUYUHBI W (DOPMYIIBI,
HEOOXoauMBIC TSI € pEIICHHs, MPOBOIUTH PACUETHl W OICHWBATH PEATBHOCTH MOJYYCHHOTO 3HA4YCHUS (U3HYECKOU
BEJIUYHUHBL;

pernaTh KaueCTBEHHBIC 3aJjayM: BBICTPAUBATH JIOTMUYECKH HEMPOTHUBOPEUMBYIO IEMOYKY PACCYXKICHUN C OMOpol Ha
M3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (U3UUECKUE SIBJICHUS;

WCIIOJB30BaTh IMPU pPEIICHUHM YYeOHBIX 3alad COBPEMEHHbIE HMH(OPMAIMOHHBIC TEXHOJOTUM JJi1 TIOUCKA,
CTPYKTYpUPOBAHUSI, UHTEPIPETALMU U TPEACTABICHUS y4eOHOW M Hay4dHO-TIOMYJSpHOW HHGOpMAlUM, TOJYyYEHHOH H3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 HH(HOPMAIIHIO;

OOBSACHSATH MPUHIUIIBI ACUCTBUS MAIIMH, PUOOPOB U TEXHUUYECKUX YCTPOMCTB, pazinyaTh YCIOBUS UX OE30MaCHOTO
WCIIOJIb30BaHUs B IOBCEHEBHOM KU3HU;

MPUBOJUTh TPUMEPHl BKJIaJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(PU3MKOB B pa3BUTUE HAYyKU, B OOBICHEHHUE
MIPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1O (M3MKE B TOBCEIHEBHOW JKMU3HU [JIsi OOECredeHHs] Oe30MacHOCTH TpH
oOparieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JIJISi COXPAHEHUS 3I0POBbs M COOJIIOJICHUSI HOPM 9KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyMIe C BBIMOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJICH, MJIAHUPOBATH PabOTy TPYMIIbI, PallMOHAIBLHO
pacnpenensiaTh OOS3aHHOCTH W TUUIAHUPOBATH JIEATEIILHOCTh B HECTAHIIAPTHBIX CUTYAIlMSX, aJICKBATHO OILICHMBATh BKJIAT
KQKJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PAaCCMAaTPUBAEMON TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 9 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIIMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

» dusuka, 10 kimace/ Msikumies I'.41., byxosues b.b., Corckuit H.H. mox penakuueit I[lapdentreBoit H.A., AkiinonepHoe
obmectBo «M3natenbctBo «IIpocBenienner
» dusuka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox penakiueii [lapdpentreBoii H.A., AkiinonepHoe
obmectBo «M3natenbeTBo «IIpocBemenne»
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
®usuka 10 knacc. Meroguyeckoe nocooue k yueonuky Msikumes I'.4., Byxosnes b.b., Corckuit H.H. non penaxuueit
[TapdentbeBoit H.A , AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienuey.
®dusuka 11 kmacc. Meroaundeckoe nocooue k yueonuky Msikumes I'.J1., bByxosnes b.b., Hapyrun B.M. nox pexakueit

[TapdentbeBoii H.A., AxuronepHoe o6miectBo «M3narensctBo «IIpocBemienuey.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
bubmoreka IIOK

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