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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢usnke 06a30BOr0 YpOBHS Ha ypPOBHE CpPEOHEr0 OOIIero 00pa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOTro
npenvera «®u3ukay B oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanum,
pean3yIoUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue TporpaMMbel 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOM KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTh peaM3allid MEXKIIPEIMETHBIX
CBs3el (PU3MKHU C E€CTECTBEHHO-Hay4HbIMH YyueOHBIMU IpenMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE IIEJIM M3y4YeHHs (U3UKK HAa YPOBHE CPEIHETo OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JHMYHOCTHBIC, METallpelIMETHbIe, MpeaMEeTHbIE (Ha
06a30BOM ypOBHE).

[Tporpamma 1o (hu3HKe BKIIOYAECT:

® [UIAaHUPYEMbIE PE3YNbTAThl OCBOCHUS Kypca QU3UMKU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dPusnkay mo rogaM oOydeHus.

®du3nka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIAJ] B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIIUN [JIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, Ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJTYYEHHSI HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Ipyrux. 3ydenne Gu3NKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSTh HAyYHBIM METO/1 TO3HAHUS TP BHITIOJTHEHUH UMHU YYEOHBIX UCCIIEeI0OBAaHUI.

B ocHoBy kypca ¢hu3uku st ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJI0XKEH sl UIICH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢usmueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeamnojaraeT MUCloJb30BaHHE T'yMaHUTapHOTO
noTeHuuana GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJOTMYECKMMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »osxonocusayuu peaan3yercs MOCPEACTBOM BBEACHMS JJIEMEHTOB COACpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00Cy>KIeHHsI Mpo0JIeM palliOHAIBLHOTO MPUPOAOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)xHEBBIMU 3JIEMEHTaMH Kypca (U3UKH Ha ypOBHE CpelHero oOmiero oOpa3oBaHUs
ABISAIOTCS (u3nueckue Teopuu ((hopMHpOBaHHWE NPEICTABICHUNH O CTPYKTypE MOCTPOCHHUS
¢buznyeckoil Teopuu, poiu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJISI OMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pean3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uke oOBEAMHEHBI B OOIIUH CIHCOK
YUECHHUECKUX NPAKTUUYECKUX padoT. BrlieneHune B ykazaHHOM IEpeYHE JIabOpaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacCTHUKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHMPOBAHMS M OCHAILleHUA Kabuneta ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIUYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKUE YAENAETCS PELISHUIO0 Pacu€THBIX M KaueCTBEHHBIX 3ajad. [Ipu stom
JUTSL PAaCYETHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/J1aHHOM (DU3MUECKON MOJENBIO,
MO3BOJIAIOIINE MPUMEHATh M3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH Kak M3 OJHOTO paszeina
Kypca, Tak ¥ UHTErpupys 3HAHUS U3 pa3HbIX pa3fenoB. JlJis KaueCTBEHHBIX 3a7au MPUOPUTETOM
SBIISIOTCSL 33aJaHUsg Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUEeCKOW MOJENU A CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TtpedoBanusmu DPIOC COO k MarepuambHO-TEXHHUYECKOMY
obecrieyeHno y4eOHOro mporecca 0a30BBI YypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOpHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MpPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
o0opyoBaHue.
JleMoHCTpallMOHHOE 000py/I0OBaHWE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHEeYMBAaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMme 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEOBAHMSI M3y4aeMbIX SIBJICHHM M IPOILIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX PAadOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecCleuyMBaeTcsi B pacyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOrO OOOPYAOBAaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YEHUsI GUMKU B 00I1IeM 00pa30BaHUU SBISIIOTCA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HAydYHOMY HM3yYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE IMPEJCTaBICHHA O HAy4YHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs OCHOB CTPOCHMUS
MaTepuu U GyHIAMEHTATBHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHue yMEeHUN OOBSACHATH SIBJICHUSI C UCIIOJIb30BaHNEM (DU3HUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJOTHUH.

Jloctmxenune 3TUX Iieliell oOecriedrBaeTcs pelIeHHeM CIEAYIoIUX 3ajad B Ipoliecce
M3YYeHHUS Kypca (U3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:



e [puOOpeTeHUe CHCTEMBbl 3HaHUH 00 OOMMX (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, BKIIOYAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMH IPUMEHATh TEOPETUYECKHE 3HAHMUA [ OOBSICHEHUS
(Gu3nyeckux SBIEHUM B MNpHpOJNe M JUIsl NPUHATUS IPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIIEHUs pa3lIMYHbIX 33Jad C SBHO 3aJaHHON (u3nyecKoin
MOJIENIBIO, 3aJady, IOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CcO3JaHue (usnueckon
MOJIEINN, aJIeKBATHON YCIIOBHSM 3a]1a4H;

e [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEILHOTO IUIAHUPOBAHMUSA M MPOBEACHUS (PU3MUECKUX
OKCIEpPUMEHTOB,  aHalW3a ©  WHTEepHpeTanud  HH(pOpManuu,  ONpeneIeHUs
JIOCTOBEPHOCTH IMOJYYEHHOT'O pe3yibTara;

® CO3/IaHUE YCIIOBHH JJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NEeSITETTbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBeHb) HAa YpPOBHE CpeIHEro oOIiero odpazoBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (u3mnke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABJISICTCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaeT BbIOOp IMPOBEACHHUs JTa0OpaTOpPHBIX paboT H
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJYarOIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka o npupojne. Hayuneie MeToapl MO3HAHUS OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pors m mecto ¢u3ukm B (GopMHUpPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPaKTUYECKOU JeATEILHOCTH JIFOJICH.
Jlemoncmpayuu

AHanorossle 1 U(GPOBBIC U3MEPUTEILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHMuecKoro mBwxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpEeAHSsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBIKeHHUe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITYyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHue cBOOOIHOTO MaIeHHs..

KpuBonuneriHoe nBuxeHue. JIBH>kKeHME MATEpUATIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocThb. llepuon u
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHu4yeckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUJIOMETP, ABUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, UIUTFOCTPAIINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtoienue nkeHus Tena, OpoieHHOro Mo YoM K TOPU30HTY ¥ TOPU30HTATBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

WccnenoBanme  COOTHONICHHWS  MEXIYy  MYTSIMH,  TNPOWJAECHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE IPOMEXKYTKHM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HAYaJIbHOM CKOPOCTHIO, PABHON HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBeiit 3akon HeroToHa. HEpLanbHbIE CHCTEMBI
OTCUETA.

Macca tema. Cuna. IlpuHnumn cynepno3unuu cuil. Bropoit 3akoH HerooTona s
MarepuaibHOU TOUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepranbHbIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenue. Buabl Tpenust (mokosi, ckoybxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia conpoTUBIICHUS
NP IBUKCHUU TeJla B KUJKOCTH WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMKEHHE aOCONIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIBbHO OCH BpauieHus. llnedo cuibl. YcCIIOBUSL paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: TMOAINIMIHUKYA, JIBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME Macc B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaIiuH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJACHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopmie pabomul

W3ydenue ABMKeHUs OpycKa IO HAaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuit paBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMBl MaTepHAIBHBIX TOUYEK. MIMIynbe CHITbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3AKOH COXPaHEHUsI UMITyJibca. PEakTUBHOE ABUKEHUE.

Pa6ota cuibl. MOIIHOCTE CHJTBI.

Kunernyeckasi sHeprus MaTepualibHONW TOYKU. Teopema 00 M3MEHEHMHM KUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loreHnnanpHas SHEpTUs yIpyro AeGopMUpOBaHHON MPYKUHBL.
[ToTennmanpHast YHEPTUs TeJla BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHbBle M HEMOTEHIMANbHBIE CUJIBbL. CBsI3b pabOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoNCTBAa M NMPAKTUYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaxkTnBHOE ABMKEHME.

[Tepexon mOTEHIIMATBHON YPHEPTHH B KHHETHUYECKYIO M OOpaTHO.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

W3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3W pabOTHl CUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JSHEpPruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu
OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH M X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUs Ta30B, JKHAKOCTEH W TBEPABIX Tel M OOBICHEHHE CBOWCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KomndecTBo BellecTsa.
[TocrosinHast ABorajipo.

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

Mopenp upeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
UaeanbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOW »HEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I 'padudeckoe mpeacTaBieHre U30MPOILECCOB: U30TepMa,
u30Xxopa, n3odapa.

TexHuyeckue yCTpoNCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIEHHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UCAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHHil 00b&EMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS Pa3pexXEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckas cucteMa. BHYTpEeHHsS 3HEprus TEPMOJMHAMUYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoiauuecTBo TenmaoTel U paboTa. BHyTpeHHss SHEprHsi 0AHOATOMHOIO
UJeanbHOro raza. Buasl Terionepenaun: TeIONpOBOAHOCTh, KOHBEKLUS, U3TydeHHE. Y AeNbHas
TEIUIOEMKOCTB BellecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsstTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHneHue
NEepBOT0 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IIPUPO/IE.

Tennobie MamuHbl. [IpuHIMne! 1eficTBUs TemIoBbIX MaliuH. [IpeobpazoBanus sHEPTUn B
TeroBbIX MamunHax. Koagdunuent nonesnoro aeiictsus terioBoil Mammubl. [ukin Kaphao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHSL. DKOIOTHYECKHE TPOOIeMbI TEIIOHEPTeTHKH.

TexHuuyeckue ycTpoicTBa M MpPaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPIUM Tella MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIaTyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenpHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue w  kuneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BIIAYKHOCTb BO3ayXa. HackleHHbIH nap. YaenpHas TEIoTa napooopa3oBaHus.
3aBUCHUMOCTB TEMIIEPATYpPbl KUIICHUS OT AABJICHUS.



Tsépnoe Teno. Kpucrannnueckue u amopgHbIe Tesia. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Knnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucramumsanus. Y elbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIJIOBOro OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTEpUajgoB, B TOM  4YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu NOHW>KEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBICHUS KPUCTAIIIMUECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

H3mepeHne OTHOCUTENbHON BIaKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onektpuzauusi Ten. ONEKTpUyYecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsifOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYINPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kynona. ToueuHslii  snekTpuyeckuil  3apsia.
Onektpuueckoe mnojae. Hampsx€HHocTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocratmdeckoro mons. [loteHunman. Pa3HOCTh MOTEHIMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM IoJie. J{uaaexTpuueckas NIpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHu4eckue yCTpoMcTBa M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOp, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLUIT AEUCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TIOJIE.

DINeKTpocTaTUYeCKas 3allluTa.

JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IJIACTHH,
PACCTOSIHUSI MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomoi

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOYHMKH TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DIIeKTpHUUYECKOe CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMENIAHHOE COSAMHEHUE TPOBOTHUKOB.

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

DNeKTpOoABMKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi memu. KopoTkoe 3aMbIkaHue.



DneKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DneKTpUUecKUil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NPHUMECHas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNeKTpUYecKUii TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJNIeKTpUUYECKU TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENbHBINA pa3psia. MoiHus.
IIna3zma.

TexHuueckue yCTpoilcTBa W MPAKTUYECKOE NPUMEHEHHE: aMmIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
[IOJIyTIPOBOIHUKOBBIM JTNOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUIOLIAAU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmeniaHHOe COeTUHEHUE MPOBOTHUKOB.

IIpsiMoe M3MepeHHue 3IEKTPOABMKYLIEH cuibl. KOpOoTKOe 3aMblKaHHE TaIbBAHUYECKOTO
9JIEeMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBICHUSI.

3aBUCHUMOCTb COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTh BO3AYXa.

OnHOCTOPOHHSS MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmnvie pabomuol

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIbI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernblie CBA3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCA C Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mescnpeomemnusie nousamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJIEHUE, Hay4YHbIH (DaKT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHHEe CHUCTEMBl ypaBHEHHH, JuHEWHas (QyHKOus, mapabona,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHe (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HUX MPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHE B )KMBOW mpupone, 1uddys3us, ocMoc, TEII000MeH
KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUYECKHE SBICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJJIOB, 2JIEKTPOIUTHUECKAs JUCCOLMALNS, TaIbBAaHHUKA.

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

Texnonoeus: nmpeoOpa3oBaHue IBMKEHUI C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKH, HCIOJIb30BAHUE 3aKOHA COXpPaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MAaTepHalioB, B TOM YHCIIE



HAaHOMATEepPHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMazHUMHAA UHOYKYUSA

[TocrossHHbIE MarHuThl. B3anMMOAEHCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IIOJE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUMIT CyTIepriO3UIMA MarHUTHBIX ToJiei. JIMHUKM MarHUTHOU
uHaykuu. KapTtuna amHui MarHuTHOM MHTYKIIUU TOJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHHMA MHAYKIMU MarHUTHOTO IOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA U 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaBiieHHE. JIBHKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue nsnekTpoMarHuTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoW unaykuuu dapanes.

BuxpeBoe syekTpuueckoe IMoje. DNEKTPOJABMXKYIIAas Cujia WHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJICKTPOABUKYINAS CHJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN FJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M1EYb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE ANEKTPOHHOIO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUYA MAarHUTHOTO TIOJIS.

B3aumozpeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHNE CAaMOMHIYKIINH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBICHUS DIEKTPOMArHUTHON WHIYKITHH.

Paspnen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOIEOAHUS
KonebGarenbnas cucrtema. CB0OOOIHBIE MeXaHWYEeCKHWe Konebanusa. [apMoHHUYeckue
konebanus. Ilepmon, wactora, amrumtyga U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnyecknii MasTHHK. YpaBHCHHE TapMOHHMYECKUX KoJjiebanui. [IpeBpamienue sHEpruu
IIPY TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJNEOAHUS B UACATHHOM
KOJIeOATEIbHOM  KOHType. AHAJIOrMs MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICaTbHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxamIuX KojeOaHUsAX. BbIHYXICHHbIE MEXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BelHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

ITepemenHbIil ToK. CUHYCOMIAIbHBIA NIEPEMEHHBIMH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE ¥ IEHCTBYIOLICE 3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTPEOICHUE BIEKTPUUYECKON HSHEPIUU.
OKOJIOTUYECKME PHUCKM IIpU IPOU3BOJACTBE AIEKTpO3Hepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HHU.

TexHnueckue yCTpOCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

HaGuroienune 3aryxaromux KojaeOaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOaHUI.

Hab6monenue pezonanca.

CB00OOAHBIE IEKTPOMArHUTHBIE KOJIeOaHMs.

OcuuinorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPUOA MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBaHne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHbsle 60JIHbL

MexaHnueckue BOJIHBI, ycI0BHsl pactpocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHus
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBI. Y CJIOBMSI M3JIydEHUS 2JIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHranus BektopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IpeJIOMJIeHHe, moyspu3anus, audpakuus, uHrepdepenuns. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIeKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBSI3U U TeIEBUACHUA. Paguonokanms.

DONEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKArOIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPaKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yJIBTpPa3ByKOBasl IUATHOCTHKA B TEXHUKE W MEAMIMHE, Panap, palHMONPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs Teno Kak HCTOYHUK 3BYKA.

Habmionenue oTpaxxeHus U MPEIOMICHHSI MEXaHUYECKUX BOJH.

Hab6nronenue natepdepeHInu U UG pakiinid MEXaHUIeCKUX BOJIH.



3BYKOBOH pE30HAHC.

Habmoenue CcBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, naTepdepeHuus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOIHOMN Cpelie.
JIyd cBera. ToueuHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKkOHBI MpPEJIOMJICHHS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yrosn MOJHOTO BHYTPEHHETO
OTpaKEHHUSI.

Hucnepcus cBeta. CrnoxkHbli coctaB 6enoro ceera. LIBer.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
onTHYEeCKas Cuiia TOHKOW JuH3bL. [locTpoeHne n3o0paxkeHuil B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Wurepdepenuus cera. KorepeHTHble HCTOYHUKH. Y CIOBHS
HAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [Judpaxuuonnas pemérka. YcioBue HAOMIOACHHUS TIIABHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha U(PAKIIMOHHYIO PEIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpolCTBa W IpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAS ONTHKA, AU(paKIMOHHAS
peméTKA, OISAPON/I.

Llemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHEHHE, OTpakeHUWE U MpernoMieHue cBera. Onruuyeckue
npUOOPBHI.

[TontHOE BHYTpeHHEe oTpakeHne. MoJienb CBETOBOIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MEUKpOCKOIa, TEIECKOIA.

Habmronenue natepdepeHnnn cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ TOMOIIbIO AU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokasaresns IpeJoMIIEHUS CTEeKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHTEJILHOCTH
I'panuipl NPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBAapUAHTHOCTh MOIYJISI CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILIEHUE JUTHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIbI. DHEPTHUs MOKOSI.



Pazgen 7. KBanroBasi pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €ro YACTOTOH. DHEPTUS U UMITYJIbC
doroHa.
OtkpeiTue u wucciaenaoBanue (orodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue Ditnmreitna s pororddekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnwiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpOICTBA M NpaKTHUECKOE NpUMEHeHHe: (poToanemeHTt, (OTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®Doro3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -yactuil. Ilnanerapnas
mogens atoMa. Iloctymarel bopa. 3nyuenne u mornomenue GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YypOBHA »HEprud Ha Jpyroil. Buasl cnextpoB. CHeKTp YpOBHEHl 3SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KoprnyckynsipHO-BOJTHOBOM Ayaau3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.
TexHuueckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHalIu3
(cTieKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX CIIEKTPOB U3ITYYECHHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue nuHeHyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTH CTPOEHHUS  sjpa. OTtkpbITHE
panunoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpenenenno cocraBa paauoakKTUBHOTO U3JIy4EHUS.
CsoiicTBa anbda-, 6era-, raMma-u3TydeHus. BnusHue paguoakTHBHOCTH HA KUBbIE OpPTraHU3MBI.
OtkpeiTue TpoToHa W HeiTtpoHa. Hyknonnas monens siapa [eiizenOepra—lBaHeHko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oerta-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAaKTUBHOIO pacnajia.
DHeprus CBS3U HYKJIOHOB B sifjpe. S nepHble cuibl. Jle@ekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
Anepuswiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MEepCHEKTHUBHI  SACPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.
DneMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.
MeTo1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTUHBI MUpPA.
TexHu4eckue yCTpOMCTBA M INPAKTHUYECKOE IPUMEHEHHME: N03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.
Jlemoncmpayuu
CUY€TunK HOHMU3UPYIOLIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Ortanbl pa3Butus acTpoHoMuu. llpukiiagHoe U MHPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue 3BE3/IbI, IIIAHETHI, UX BUAUMOE JIBUKCHUE.

Conneunas cucrema.

Connue. Conneuynas axkTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, X
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUISl 3BE3] TJIaBHOU
IIOCIe0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. (CoOBpeMEHHBIE IPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botolu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [Tonoxxenne n neuxxenne Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa3beranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npodaemMbl aCTpOHOMHUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HabGnronenus B teneckon JIyHel, miianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM ¥ acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
TUYECKON cdepax JesATeIbHOCTH 4YeJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopuu B (OPMHPOBAHUU
IpEJICTaBICHUN 0 PU3NYECKON KapTUHE MUPaA, MECTO (PU3NUECKON KapTHHBI MUpaA B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJIE.

MexnpeamerHblie CBS3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIEpKaTeNNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO TMO3HAHMSL:
SBJICHUE, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJECHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIMHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOPbI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEIeJIeHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoze, KojeOaTenbHbIE IBMKEHUS B
KUBOM TIpUPOJIE, ONTHUYECKHE SIBICHUS B XXUBOM IpPUPOJE, NEHUCTBHE pPAJHWALMM Ha JKUBBIC
OpraHU3MBI.

Xumus: CTpOGHHE aTOMOB W MOJIEKYJ, KpPUCTAJIMYECKass CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MIIM, 3aJI€KH MarHUTHBIX Py, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSICCHU.

Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPATOp MEPEMEHHOIO TOKA, DJIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpenmera «®dusnka» Ha ypoOBHE CpeaHEro oOIIero o0pa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMPECAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOCHUS yueOHOro mpeamera «Du3MKa» JOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM  POCCHUUMCKOTO  0O0IecTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM IEATETLHOCTH, B TOM YHUCJIEC B YaCTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKOM TMO3MIIMK  OOY4YalOIIeTOCs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

MPUHATHE TPAJULIHUOHHBIX OOIIEYETIOBEUECKUX TyMAHUCTHYECKUX M JEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBbHOCTh B MHTEpPECax TPaKJAaHCKOro OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEILHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

LEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHIKEHHMSIM POCCHMCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3cTeTHYECKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY HAy4HOI'O TBOPUECTBA, IPUCYILETO
buznueckoil Hayke;

S) TPyAOBOr0 BOCIIMTAHUS:

WHTEpPEC K pasIu4yHbIM cdepam TpodEecCHOHATBLHON JESTENHHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW U TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymyrien
MpoQ)eCCUU U PeaTU30BBIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caM000pa3oBaHUIO B o0nacTu (pU3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) PK0JIOrMYeCKOro BOCIIMTAHHUA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHME TIJIOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO Pa3BUTHUS YEJIOBEUYECTBA;

paclIupeHHe OIbITa JIEATENbHOCTH HKOJIOTMYECKON HamnpaBIE€HHOCTH Ha OCHOBE
UMEIOUXCS 3HAHUMN TI0 (pu3mKe;

7) 1EeHHOCTH HAYYHOI'0 MO3HAHMA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUA (HU3UUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE M3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIBCKYIO IEATEIBHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPENENATh UEIU ACSITEIIbHOCTH, 33/1aBaTh IAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEJIbHOCTb, OLIEHHWBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU MOCIIECACTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble nccienoBarejbckme 1eiCTBUSA:

BJIQ/IeTh HAYyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamMu (pu3mdeckoi
HAYKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeThHOCTH B 001acTU
(Gu3KKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB pPEIIeHUs 3a7a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUsS, €r0 HMHTEpIpETaIluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTyallUsiX, B TOM YHCIE MpH
CO3/IJaHWHU Y4EOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJIATh MPUYMHHO-CIICICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apryMEHTBhl JIS JI0KAa3aTeIbCTBA CBOUX YTBEPXKICHUI,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TMIOJYYEHHBIE B XOJI€ PEHICHUS 3aJaud pe3yidbTaThl, KPUTHYECKU
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPU U3YyYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHHBATh IPHUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HaHUS M0 (PU3HMKE B IPAKTHUUECKYIO 00IACTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JTOTYCKAIONNE ATbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHOOpMAIMK (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeH s, TPaBOBBIX U
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKaHUS B pa3NIUYHBIX (opMmarax ¢ y4ETom
Ha3HayeHus: WHGOpPMalMKW M 1EJNEeBOM ayAUTOpPUM, BBIOUpas ONTUMaJIbHYIO GopMy
IIPEJICTaBICHUS U BU3YyaJIU3aLUH.

KoMMyHuKkaTHBHBIC YHHBepcaJlbHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIIATh OOILIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI IEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOHMIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

IIOHUMAaThb U MCII0JIb30BaTh IPEUMYILECTBA KOMAHIHONW ¥ UHIAUBHIyalbHOH paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NICHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHM30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS MO €€ JOCTMXKEHMIO: COCTaBIIATH IIAH JACUCTBUM, PacHpelesaTh PO C YYETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOT0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACH C ITO3ULMU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepCaJIbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs Pacu€THBIX M KAa4eCTBEHHBIX 3a1ady, TUIaH
BBITIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Yy4ETOM HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUSIM;
pacIIApsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHmue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
croco0CTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTH KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB LEIISIM;
BJIQ/ICTh HaBBIKAMH MO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCTIONIE30BATh PUEMBI peICKCUU JIJISl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS TT0 UX CHIKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB IEATEIHHOCTH;
MPUHUMATD ce0sl, MOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATH MOTHBBI U apT'YMEHTHI JPYTUX MPU aHAIIU3E PE3YIIbTATOB NEATEIHHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.
B npouiecce qocTrkeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (DPHU3UKE st
YPOBHsI cpefHero oO0Iero oO0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUSs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOILIETO CaMOKOHTpOIIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOLMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOMS U3 CBOUX BO3MOYXHOCTEH;

SMIIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy obydenus B 10 kJjacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA TMPUMEpax poiib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHl, B MPAaKTHUUECKOM
JNeITeIILHOCTH JIFOICH;

VUUTBHIBATh TPAHUIBl NMPUMEHEHHUS HW3YYECHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEpUUAIbHAsl CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TN, TOUCYHBIH DIEKTPUUECKHUU 3apsl MpU pElIeHUU
bu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH CTPOEHUsS BEUIecTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKEHUE TI0 OKPY)XKHOCTH, WHEpLHMs, B3auMojeicTBue Ten, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIABIX Tes, M3MEHEeHHEe 00bEMa Tell NMpU HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, IJIaBJIeHHEe, KpUCTAIIIN3aIus,
KUTIEHHE, BIAXXHOCTh BO3[yXa, MOBBIIIEHHE JAaBJIEHUS ra3za IpU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTpU3alus Tell,
B3aMMOJIEMCTBHE 3aps/10B;

ONMCHIBaTh MEXAHMYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUYECKHE BEITUYMHBI: KOOpAMHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMITYJIbC Tela, KHHETHYECKas
SHEprus, MOTEHLUalbHas JHEpPrusi, MexaHudeckas paboTa, MeXaHHMYECKass MOIIHOCTb; MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3UUYECKUN CMBICI HCIOIB3YEMbIX BEIMYUH, HX
0003Ha4YeHMsI U €IMHUIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IPYTUMU BEIUYUHAMU;

ONMCHIBATh HU3YYEHHBbIE TEIJIOBbIE CBOMCTBA TeNl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XA0THUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, pabdora rasa, Kod(pQUIMEHT MOJE3HOrO JEHCTBHS TEIJIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYEHMS W EIUHMIBI, HAXOTUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh HU3YYEHHBIE JJIEKTPUUECKHUE CBOWCTBA BEILECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTIONMB3YS (U3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MOoJe,
HaNpsOKEHHOCTh  TOJIs, MOTEHIMAJ, Pa3HOCTb IOTCHLUUAIOB; MpPHU ONHCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIOJNb3YEMbIX BEJIWYMH, UX OOO3HAUYEHHS U E€IUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;



AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUS, UCTONB3YS (PU3NYECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BceMupHoro tarotenus, I, II u III 3akonbsl HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIIMIT CYNEPIO3UIIUN CUJI, TIPUHIUIT
paBHOIpaBUsI MHEPLUATIbHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIC€ 3aKOHBI, CBS3b CpEJHEH KHUHETHYECKOW SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mMpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4eCKOe BhIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pas3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTHI 10 HMCCIICJOBAHUIO (DU3UYECKUX SIBICHUH W TPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu dSToM (HOpMyIHpOBaTh
npobnemy/3agady ¥ TUNOTE3y Y4EeOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHUX BEIWYWH, TPH ITOM
BBIOUpATh ONTUMANbHBI CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOJbI OIEHKU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIYy (QHU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BAHUEM
NpSIMBIX HW3MEPEHUN, MPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThHI
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIWYHH B BUJIE TaOIUI] U rpadukoB, 1eiaTh BHIBOIBI
10 pe3yJibTaTaM UCCIIEI0BaHuUS;

coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPU MHPOBEACHHHM HCCIEIOBAHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATEICKOM ¥  IMPOEKTHOW JEATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONCTB M JIabopaTOPHOTO 000PYAOBAHHUS,

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJeNnblo, HCIONb3ys
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3NUECKYIO
MOJI€JIb, BBIIEIATH (PU3MUECKHE BETUYUHBI M (OPMYJIBI, HEOOXOIUMBIEC ISl €€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOJYyYEHHOTO 3HAYeHUS (PU3NUECKO BEeTHMUNHBI,

pemiaTh KauyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHUl ¢ OMOpOi Ha N3yUeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS,

WCIIOJIb30BaTh TMPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHBbIE HMH(POPMAIIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WUHTEPHPETAIMH U TMPEICTaBICHUS y4eOHOU U
HAy4YHO-TIOMYJISIPHON HWHGPOpPMAINK, TOJYYEHHONW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHATM3UPOBATH MOJTyYaeMyro HH(OPMAILIUIO;

MPUBOANTH MPUMEPHI BKJIAJa POCCUUCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BbICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

WCIIOJIB30BaTh TEOPETHUECKUE 3HAHUS 10 (U3NKE B TOBCEIHEBHOW JKH3HU IS
obecrnieueHns 0€30MacHOCTH MpHU 00paIlleHUuH ¢ MPUOOPaAMH U TEXHHYECKUMHU yCTPOUCTBAMU, IS
COXpaHEHHUs 3/10pPOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEJCHHS B OKpY Kalollei cpee;

paboTaTh B TPYIIE C BHIIOJTHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYIIIBI, palMOHAIBHO pacTpenensaTh O0sS3aHHOCTH W IUIAHUPOBATh JEATEIHLHOCTh B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB TPYIIBI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy oOyuenusi B 11 kJjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YJAFOIIMXCSI YMEHUMN :

JEMOHCTPHUPOBATh HA MPUMEPAX POJib U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKOU
JESTEIILHOCTH JIFOJIEH, IeTIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

VUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (PU3NUECKUX MOJeNel: TOYEeUHBIH
ANIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHbIH MCTOYHUK CBETa, SACpHAas MOJEIb aroMma,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'0 Si7[pa MPH pelieHrnn GU3NYECKUX 3a/1ay;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JMEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYEcKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHUE MArHUTOB, 3JEKTPOMAarHUTHas
WHAYKINS, JACWCTBUE MAarHUTHOTO IIOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apsn,
AIIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, HUHTepdepeHuus, audpakuus U TMOJNSIpU3aLUS CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAsl U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DIIEKTPUUYECKUM 3apsil, CHUja TOKa, JJIEKTPHUECKOE
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, JIEKTPOABUKYIIAs CHUIIa,
paboTa TOKa, MHAYKLIMS MarHuTHOro mojs, cwia Awmmepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEepuoJ M yYacToTa KojeOaHul B
KOJIEOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujila JMH3bI, NP OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUEHUS W CIMHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIYyNbC (OTOHA, TEPHOJ IOJypacmaga, SHEprus CBSA3M AaTOMHBIX SA€p, NPHU OINWCAHHUU
MPAaBUIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCIONB3YEMbIX BEIMYWH, WX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIUE TAHHYIO (DU3MUYECKYIO BEIWYHHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaYeHUE (PU3MUECKON BETUYHHBI;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBJICHUS, UCHOJIb3Ys (PU3NYECKHE 3aKOHBI U
OpUHIUNBL:  3aKkOH OMa, 3aKOHbBI IOCIIEAOBAaTENbHOIO UM NapaJlIeIbHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH JJIEKTPOMAarHMUTHOM  WHIYKIUH, 3aKOH
IPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI MPEIOMIICHHUS
cBeTa, ypaBHeHHEe OMHmTEeWHa Ui (oTodd(deKTa, 3aKOH COXpPaHEHUS HHEPruM, 3aKOH
COXpPaHEHHsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOTO 3apsia, 3aKOH COXPaHEHHS
MaccoBOI'0 4YMcla, MOCTyJaThl bopa, 3aKOH paJnoOakTUBHOIO pacmajaa, MpH 3TOM pa3iudaTrh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOe BbIpa)KEHUE W YCIIOBHs (TpaHUIBL,
00yacTv) NPUMEHUMOCTH;

OTpeNieNIATh HANpaBiIeHUE BEKTOpa MHIYKIMHW MAarHUTHOTO TOJs NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH M ONHCHIBATh N300pa’keHUE, CO3/1aBAEMOE TNIOCKHM 3€pKajioM, TOHKOH JIMH301;

BBIMOJHATh JKCIIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SIBJICHUM W MPOIECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (GOpPMYIHPOBaTh
npobnemMy/3ajady W TUIMOTE3y Y4eOHOro OSKCHEpPHUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISATh MPSAMble U KOCBEHHBbIE H3MEpEeHHs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTU (PU3NYECKUX BEMYMH C HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUIL:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKoB, [AenaTh BBIBOABI 10 pe3yiabTaTaM
UCCJIEJIOBAHUS,

coOmoaTh MpaBwia O€30MacHOro TpyAa NPU TPOBEICHHM HCCIEAOBAaHHM B pPaMKax
yu4eOHOrO0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;



pemiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCHOIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BIOUpPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE IS €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MTOJyYEHHOTO 3HaUeHHsI (PU3MUECKON BEIIMUYHHBI,

pelarb KayeCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKHM HEIPOTHUBOPECUYMBYIO LEHOYKY
paccyKIeHUI ¢ OIIOPOi Ha NU3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJIB30BaTh TPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMN U IMPEACTaBICHUS y4eOHOH U
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH IPUHIHIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOTO MCIIOJIb30BAaHUS B IOBCETHEBHOM JKU3HU;

NPUBOJUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B TOBCETHEBHOW IKM3HH IS
oOecrieyeHns 6€30MaCHOCTH ITPHU OOpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHHUS HOPM IKOJIOTHYECKOT0 ITOBE/ICHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMAIBHBIX POJICH, IaHUPOBATh paboTy
TPYINIIbI, palMOHAIBFHO paclpeneNiarTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIHHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXIOrO M3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB JIeKTPOHHbIE
. HaumeHnoBaHue pa3/esioB U TeM (nudpossbie)
Ne ni/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30BATEIBHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUS
bu6mmoreka [IOK
1.1 ®u3nKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunematitka > ! ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
22 Alunamika ! 0 2 https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 1 bubnunoreka [JOK
) TEOpUun https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 0 0 https://m.edsoo.ru/7f41b72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 1 0 bubnuoreka [IOK
’ ®da30BbIE IEPEXOBI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznen 4. 9JIEKTPOJANHAMUKA
bu6mmoreka [IOK
41 DUICKTPOCTATHKA 10 0 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 2€KTpUYECKUNA TOK. TOKHM B 12 2 2 bubnnoreka [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

‘ Pa3IUYHBIX Cpeliax

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

Wroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



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

11 KJIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTbI padoTbI pecypeb
Pasznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 11 1 ’ bubmumoreka [IOK
) WHYKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 0 1 bubnnorexa [HOK
) KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 5 1 0 bubnnoreka [JOK
’ BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
2.3 Onrua 10 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24
Pa3zaen 3. OCHOBBI CIIEIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIUaIBbHON TEOPUHU 4 1 0 bubnnoreka [JOK
) OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKHU 6 0 0 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoerue atoma 4 0 I https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
4.3 ATOMHOE 57pO > L 0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU



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

bu6mmoreka [IOK

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE
bubnmoreka [JOK
61 Obobuaiouee nopToperne 4 https://m.edsg).ru/7f4lc97c
Uroro no pazgeny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosanyecTBo 4yacos Jlara DJIeKTpOoHHbIe HU(pPOBbIE
Nen/m Tema ypoka Beero Konrpoabnbie IIpakTuueckue S — oOpa3oBaTejibHbIE
padoTbI padoThbI pecypcbl
| Haymoe serosts nosmimn | 0109 Bubmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIllero Mupa
Ponb u mecTo husuku B
’ (hopMHpPOBaHUN COBPEMEHHON 1 04.09 bubnnorexa [HOK
Hay4YHOU KapTHUHBI MUpa, B ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON eATEeIbHOCTH JIIOICH
Mexanndeckoe JBHKEHUE.
. Ommoomemoons uexammIeor | 0809 Buomiorexa LIOK
’ ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpeHue. PaBHomepHoe
MPSIMOJIMHENHOE IBUKEHHUE.
bu6mmoreka [JOK
4 CraproBasi [UarHOCTHKA. 1 11.09 https://m.edsoo.ru/ff0c3620
;| peevespeme mmommanee | 50 B 10K
' ) https://m.edsoo.ru/ff0c372e
YckopeHnue cBOOOIHOTO MaIeHUS
KpuBonmHeliHOE nBUXKEHUE.
6 oxpysetocr. Magoparopman patora 1 | 1809 BuGmioresa LIOK
" ) https://m.edsoo.ru/ffOc3ada
Nel "M3yueHnue 1BUKEHHUS TeJa MO
OKpy>KHOCTH"
7 Pemrenue 3agad mo reMme 1 22.09 bu6mmorekxa [IOK
"Kunemartuka" ) https://m.edsoo.ru/ff0c39cc
3 KonrtponbHas pabora no teme 1 1 509 bubnuorexa [IOK
"OCHOBBI KHHEMATHKHU" ' https://m.edsoo.ru/ffOc3be8
9 [IpuHUIKIT OTHOCUTENBHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3be8

lNanunes. MHepunanbHble CUCTEMBbI
orcuera. [1epssii 3akoH HproTOHA

Macca tena. Cuia. [lpunnun

. Bubanoreka [IOK

10 CYyNEPHO3UIUU CHUJL. BTOpOI/IUSaKOH 29.09 https://m.e dsg).ru I££0c3be8
HeroToHAa 17151 MaTepuanbHON TOUKU

11 Tperuii 3akoH HerotoHa s 02.10 bubmuoreka [JOK
MaTepHaIbHbIX TOUEK ) https://m.edsoo.ru/ffOc3be8

2 aeem Hepoan coommmaccran 010 ~ Dudmorera IOK

' ’ https://m.edsoo.ru/ff0c3d00
CKOPOCTh

13 rom aGoparopuan pacora N2 0oq0 ~ Brbmiorexa LIOK

A " ’ https://m.edsoo.ru/ff0c3el8
N3mepenue xeCTKOCTH MPY>KUHBI

Cuna tpenus. Koo duument

TpeHus. Cuiia COnpOTUBIICHUS TTPU

14 JIBIDKECHUU TENa B JKUJIKOCTH WU 13.10 bu6mmoreka [IOK
raze. JJaboparopnast pa6orta Ne3 ’ https://m.edsoo.ru/ff0c3f76
"N3mepenune k03P PUIeHTa TpeHus
CKOJIbXeHUs"

15 Pemenue 3ana4 no reme 16.10
"Munamuka". [IpoBepounas pabdora.

NMnynsc MmaTepualbHOM TOYKH,

16 CUCTEMBI MaTepUATIbHBIX TOYEK. 7010 bubnuoreka [IOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs ' https://m.edsoo.ru/ff0c43d6
HUMITyJbca. PeakTUBHOE IBH)KEHHE
PaboTa 1 MOITHOCTH CHIIBI.

17 Kunernueckas sneprus 23.10 bubnnoreka [JOK
MaTepuaabHOW TOUKH. Teopema 00 ' https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYEeCKOW SHEPTUI
[TorenmmansHas >HEPTHS.

[loTenuunanpHas SHEPrus YNpyro Bubnmorexa [TOK

18 ne(OpMUPOBAHHOMN NMPY>KUHBI. 10.11

[loTeHunanpHas 3HEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

19

20

21

22

23

IloTennuanepHele U
HEIOTCHIMAIIbHEIC CHIIBL. CBS3b
paboThl HEMOTCHITUATBHBIX CHUJI C
W3MEHEHUEM MEXaHUYECKON IHEPTUr
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUn

Jlaboparopnas padota Ned
«HMccrenoBanue cBsi3u pabOTHI CHITBI
C U3MCHEHHEM MEXaHHMYSCKOMN
SHEPTHH TeJla Ha IPUMEpe
PaACTSKEHUS PE3UHOBOTO KI'yTa»

[TocTynarenbHOe U BpalaTelbHOE
JBIKEHHE a0COJIFOTHO TBEPIOTO
Tena. MomenT cuibl. 11nedo cuisl.
VYcnoBust paBHOBECHS TBEPIOTO TeEa.
Jlaboparopuas pabora No5
"N3yueHue paBHOBeCHs TeJla MO/
IEMCTBUEM HECKOJIBKUX CHII"

KonTponbnas padota Ne2 no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKEY

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. Macca MOJIEKyI.
KomnuectBo Bemectsa. IlocrosHHas
ABorazpo.

13.11

17.11

20.11

24.11

27.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bubmuoreka [JOK
https://m.edsoo.ru/ffOc41a6

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

24

Bpoynosckoe neuwxkenue. Juddysus.
XapakTtep ABUKEHUA U
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TEN

01.12

25
26

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

TenmoBoe paBHOBECHE.

04.12
08.12

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

27

Temnepatypa u €€ usMepeHue.
[xana remneparyp Llenscus

AOcomoTHas TeMrepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPT U
JBU>)KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Kianeiipona

11.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

28

3akoH [lanpToHa. ['a30BbIe 3aKOHBI

15.11

29

30

JlabopaTopHas pad6ota Ne6
«MccnenoBanne 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO Ta3ay

W3omporuieccel B nealibHOM rase u
UX rpauueckoe npeacTaBlieHue

18.12

22.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

31

Pemrenne 3agaua o reme "OCHOBBI
MKT"

25.12

32

KonTponbnas padorta Ne3 mo teme
"OCHOBBI MOJIEKYJISIPHO-
KMHETU4YEeCKOU Teopun"

29.12

33

AOGCOTIOTHAS 1 OTHOCUTENbHAS
BJIAJKHOCTh BO3/1yXa. HachleHHBIN
nap

12.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

34

Tsépnoe teno. Kpucramumueckue u
amopdHbIe TerIa. AHU3OTPOIIHUS
CBOMCTB KpHUCTaIIOB. JKukue
Kkpuctayabsl. CoBpeMEHHbIE
MaTepHabl

15.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

35

36

Buytpennss sneprus
TEPMOJIMHAMUYIECKON CUCTEMBI U
crroco0nI e€ n3MeHenus. KoanuectBo
TeIUI0ThI U paboTa. BHyTpeHHss
SHEPTHUsl OJTHOATOMHOIO UI€ATbHOTO
rasa

Busl TCILIONICpCaavn.

19.01

22.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c5952

VY nenpHas TEMI0EMKOCTb BELIECTBA.
KonnyecTBo TemioTs! npu

bubmuorexa [JOK

37 Teronepenaye. Y paBHEeHUE 26.01 https://m.edsoo.ru/ff0c5c36
TEIJIOBOTO OasaHca.
38 [TapooOpa3zoBaHue 1 KOHICHCAIIHSL. 2901 bubmmoreka [JOK
Hcnapenue u kxurenue ) https://m.edsoo.ru/ff0c63b6
SRR —— 0207 ~ BuOmorera LIOK
’ ’ https://m.edsoo.ru/ff0c6708
CyOmumariust
40 crompumeneme x wonpoteccan 050 buOmorera LIOK
P o pon ) ’ https://m.edsoo.ru/ffOcSefc
AnmabatHblii porecc.
| oo moroions wor | Do IOK
pupone. STop ' https://m.eds00.ru/ff0c6230
TEPMOJIUHAMUKHU
42 [Tpuniun nevicreus u KIT 12.02 bu6mmoreka [IOK
TETIOBOM MalIuHbI ) https://m.edsoo.ru/ff0c600a
43 Huxkn Kapno u ero KIIJ{ 16.02
A4 DKonornyeckre npoodaemMbl 19.02
TETUIODHEPTETUKH
O6o0maromuii ypok
bu6mmoreka [JOK
45 «Monekynspnas pusuka. OCHOBBI 26.02 https://m.edsoo.ru/fi0c6938
TEPMOTUTHAMUKI
46 cArperammme cocrommux sewectsa 0203  BuOmorera LIOK
pe © cocto ciiectsa. ) https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJTUHAMUKI
OnexTpuszanus Ten. JNEKTPUIECKUN
47 3apsi. J(Ba BUIa SIEKTPUYECKHUX 05.03 bubnuorexa [JOK
3aps/10B. 3aKOH COXpaHEHUS ’ https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsia.
B3aumogeiicTBue 3apsanoB. 3aKkoH
48 Kynona. ToueuHslii anekTpuyecKuit 09.03 bubmorexa LHOK

3apsi. [IpoBoOAHUKH, TUAIIEKTPUKH U

https://m.edsoo.ru/ffO0c6bcc



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

IMOJYITPOBOJHHKH.

49

DJIEKTPUYECKOE TOJIE.

12.03

50

51

52

53

54

55

56

57

58

Hanpsiyk€HHOCTB 3JIEKTPHUUECKOTO
nosist. [IpuHnun cynepno3unuu
AJIEKTPUYECKUX Moje. JInnun
HaNPsHKEHHOCTH

Pabota cuit 3IeKTpoCTaTHYECKOTo
noist. [Torennuan. PasHocth
HOTEHIINATIOB

HpOBOI{HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATHUYCCKOM II0JIC.
I[I/IBJIGKTPI/I‘ICCK&SI IMPOHUIIACMOCTD

OnekrpoémkocTb. KonaeHncarop

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTOpa. DHEeprus
3apsKEHHOT0 KOHIIEHCAaTopa

Pemenue 3agad mo reme
"DJIeKTpUUECKOE TOJIE.
OnexkrpoemkocTh. Konnencarop"

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJILHOTO
anmapara, CTpyMHOr0 IpHUHTEpA.
OnexTpocTaTHuecKas 3aluTa.
3a3eMIIeHue AIIEKTPONpuOOpOB

DNEeKTPUYECKHUI TOK, YCIOBUSI €T0
cymectBoBanus. [I0CTOAHHBIN TOK.
Cwuita Toka. Hampsixenue.
Conporusnenue. 3akon Oma 1ist
y4JacTKa [EeNH

[TocnenoBarenbHOE, MapaIEIBbHOE,
CMEIIIaHHOE COCTUHCHHE
poBOAHKUKOB. JlabopaTtopHas

16.03

19.03

23.03

26.03

06.04

09.04

13.04

16.04

20.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubmuoreka [JOK
https://m.edsoo.ru/ffOc7018

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

59

60

pabora Ne7 «/3yueHne cMeaHHOTO
COCIMHEHUS PE3UCTOPOBY»

PaboTa 1 MOITHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3axoH OMa 115 ITOJIHOM (3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
3aMbikanue. JJaboparopHas pabora
No8 «3mepenue DJIC nctounnka
TOKa ¥ €r0 BHYTPEHHET O
COIPOTUBIICHUS»

23.04

27.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

61

HroroBas koHTpoabHas paboTa /
Bcepoccuiickas npoBepodHas
paborta

30.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

62

63

64

DJeKTpOHHAs MPOBOAUMOCTh
TBEPIBIX METAILIOB. 3aBUCUMOCTh
COIPOTHUBIICHHS METAIJIOB OT
temneparypsl. CBepXIpoBOAUMOCTh
DNEeKTpUYECKUil TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

[TonynpoBoTHUKH, MX COOCTBEHHAs
U IPUMECHAsl IPOBOANMOCTD.
CaoiicTBa p—n-nepexoa.
[TomynpoBOIHUKOBBIE TPUOOPEI

04.05

07.05

11.05

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

65

66

DNEKTPUUYECKUN TOK B paCTBOpPax U
pacriaBax 3JEKTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALIHS.
DnekTponus

DJIEKTPUYECKUH TOK B ra3ax.
CamocTosiTenbHBIN U
HECaMOCTOSITENIbHBIA pa3psl.
Monnus. [Inazma

14.05

18.05

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae

67

Oo6o0maromuit ypok no Teme
«9nekrpocraruka. [locTossHHBIN

21.05

bu6mmnoreka [JOK
https://m.edsoo.ru/ffOc86fc



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

3JeKTpudecKkuil Tok. Toku B
Pa3IMYHBIX Cpeaax»
DneKkTpudecKue npudopsl U
YCTPOICTBA U UX MPAKTUYECKOE

bu6mmoreka [IOK

68 npumenenue. [IpaBuiia TeXHUKH ! 25.05 https://m.edsoo.ru/ff0c8a8a
0e30MacHOCTH
OBLIEE KOJIMYECTBO YACOB 10 63

[NPOT'PAMME



https://m.edsoo.ru/ff0c8a8a

11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema Ypoka Beero KOHTpOJ’IbHLIe HpaKanecKHe ’I[/II:;:CHHSI OﬁpaSOBaTe.}ILHLIe
padoThI padoThI pecypcbl

IlocTosiHHEIE MATHUTEL B KX

1 B3anMoOJeHcTBHE. MarHuTHOE MoJIe. 1 01.09 bu6mmoreka [JOK
BexTop maruuTHOM nHAYKIMH. JIMHMM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarsuTHO€ 10J1€ IPOBOTHUKA C TOKOM.

2 OmneiT Opcrena. Bzaumopeiicteue 1 04.09 BH6H_HOTeKa LOK
HPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlelicTBME€ MAarHUTHOTO TOJIS1 Ha 1 08.09 bubmuorexa [JOK
IPOBOAHMK ¢ ToKOM. Cuiia Amnepa. https://m.edsoo.ru/ff0c9acO
Jlaboparopnas padora Nel

4 «I/ICCJII)eILOEaHHeI:) JIEUCTBUS IIOCTOSTHHOI'O 1 1 11.09 Bubmiorexa [JOK
MATHHTA Ha PAMKY C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO IIOJIS Ha

> ABIDKYILYIOCS 3APAKCHHYEO HACTHILY. ! 2 Eggg7/§eeziior§/ff0c9df4
Cuna Jlopenna. Pabota cumnsl Jlopenia — *
OnekTpoMarauTHas UHAyKIus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIMHU. DJ[C 1 18.09
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Papanes
JlabopaTtopHnast pabota Ne2 Bubnmorexa [IOK

7 «HccnenoBanue siBJIeHUS 1 1 22.09 )
DIIEKTPOMATHUTHON MH YKL https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTE. SIBIICHME

3 camounaykiuu. 3/1C caMOMHIyKIIUN. 1 509 bubmuoreka [JOK
DHeprus MarHUTHOTO TOJISl KaTyIIKH C ' https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE I0JIe
TexHu4eckne ycTpoiucTBa U X

9 [IPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI, 1 29.09
2JIEKTPOMArHUTHI, DJIEKTPOBUTATEIb,



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHIL,
WHIYKIIMOHHAs [€Yb

O6o6marmuii ypok «MarauTHoe moJe.
DJIeKTpOMarHUTHAs UHIYKIIUSI»

02.10

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas pabora Nel mo teme
«MarnurtHoe 1nosie. DJIeKTpOMarHuTHas
UHAYKLIHSD)

06.10

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

13

CB00OOIHBIE MEXAHUYECKME KOJIEOaHMS.
lapmonnueckue konebanus. Y paBHEHUE
rapMOHHYECKHX KOJIeOaHUH.
[IpeBpamienue 3aepruu

JlaGopaTtopHnast pabota No3
«HccnenoBanue 3aBUCUMOCTH TIEpUOJIA
MaJIbIX KOJIeOaHUM Tpy3a Ha HUTH OT
JUITMHBI HUTHA U MacChl TPy3a»

09.10

13.10

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

14

15

Koneb6arensusrit koHTYp. CBOOOAHBIE
3JIEKTPOMArHuTHbIE KOJIeOaHUs B
U/IeaIbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaorus Mexxy MEXaHM4eCKUMHU 1
AJIEKTPOMAarHUTHBIMU KOJIe0aHUSIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UI€aJTbHOM KOJIe0aTeIbHOM
KOHTYpE

16.10

20.10

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBieHue o 3aTyXaroMIUX
KosieOaHusX. BeIHYKICHHBIC
MexaHn4uecKue Kojebanus. Pe3onanc.
BreIHYKIeHHBIC 2JIEKTPOMAarHUTHBIC
KoJIeOaHUs

23.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOHUINbHBIN
MepEMEHHBIN TOK. MOITHOCTh
[IEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaNpsUKEHUs

10.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Tpancdopmarop. [IpousBocTso,

18 nepegava u norpedieHue 13.11
AIEKTPUUYECKON SHEPTUu
Y CTpoicTBO U MPAKTUYECKOE
19 IIPUMEHEHHUE IEKTPUYECKOT0 3BOHKA, 17.11 bubmumoreka [IOK
reseparopa NepeMeHHOr0 TOKa, TUHUMN ’ https://m.edsoo.ru/ffO0cc324
aJIeKTponepeaay
OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE IEKTPOIHEPTHH.
20 KynbTypa ncnosib3oBanus 20.11
3IEKTPOIHEPTHH B IOBCEAHEBHOU
KU3HU
MexaHuueckue BOJIHbI, YCIIOBUS
pacupoctpanenus. [lepuona. Cxkopocts bubnnoreka [JOK
21 24.11
pacrpocTpaHeHusI U JIJTHHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunblie 1 MPOIOJILHBIE BOJTHBI
2 3Byk. CkopocTb 3ByKa. [ poMKOCTh 2711 bubnuoreka [IOK
3ByKa. Bricora ToHa. TemOp 3ByKa ' https://m.edsoo.ru/ffOcccOc
p | s . iy DS LOK
i ' https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpyHIMIIBI pagUOCBSI3U U TEJIEBUACHHUS.
24 04.12
PazButue cpencts cBs3u. Pagnonokamus
75 KonTponbHnas pabora Ne2 no teme 08.12 bubnnoreka [JOK
«Konebanust v BOIHBI» ) https://m.edsoo.ru/ffOcc6f8
2 cnera n oxnaposof cpese. Toseumi 111y Bubmotera IOK
’ ' https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeta
27 R 51~ Bubmorera IOK
) ’ https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKaje
IIpenomnenue ceera. [lonHoe
28 BHYTpEHHEE oTpaxkeHue. IIpenenbHblin 18.12 bubmorexa HOK

YTOJI TIOJTHOTO BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/ff0cd7f6



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

JlaGopaTtophnast pabora Ne4 «M3mepeHue

bu6mmoreka [IOK

29 II0KA3aTelsl IPEJIOMIICHUS CTEKIIa» 22.12 https://m.edsoo.ru/ffOcd67a
30 i, Sopuiyra ronoi ammnt 251y Bubmorexa IOK
- POpMy ' ' https://m.edsoo.ru/ffOcddle
YBennyeHue JuH3bl
Jlaboparopnas pabota Ne5
31 «HMccnenoBanne CBOWCTB H300payKeHUI 29.12
B JIMH3aX)»
Hucnepcus cBeta. CII0XKHBIN COCTaB
Oenoro cBera. Llet. JJaboparopHas
32 12.01
pabota Ne 6 «Habmronenue nucrepcun
CBETa»
33 HNurtepdepennus cBera. Judpakmms 15.01 bubnunoreka [JOK
cBeta. [ludpaknuonnas pemeéTrka ’ https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. 19.01 bubnunoreka [JOK
[Tonsipuzanus cera ' https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTPOICTBa U
35 22.01
yCIIOBUS UX O€30MacHOTr0 MPUMEHEHUS
3 S 2601 Bubmorexa LIOK
- oety 1 ' https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEIHFHOCTHU
g | Soememers omepesmor jor B K
A P pait ’ https://m.edsoo.ru/ffOcfa4?2
JUTUHBI
38 ottt Cos wacom & omepraet 0200~ BuomorexallOK
HpL p ’ https://m.edsoo.ru/ffOcfc68
UMITyJTBCOM. DHEPTHUS MTOKOS
| Kompommspborld Omm o2 B LK
. P ' https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITbHOCTH)
OTKpBITHE U UCCIIEIOBAHNE
40 dororddekra. OnbiTel A. I'. CTonerona. 09.02 bubnmnoreka [JOK

3akonsl Ppororddexra. YpaBHeHHE
OiHmreitHa 11 porodaddexra.

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cffc4

«Kpacnas rpanuma» ¢portodddexra

TexHuueckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHUE:

41 12.02
dboTo31eMEHT, GOTOIATYMK, COTHEUHAS
OaTapesi, CBeTOIUO]T
®otounbl. Dopmyna [1nanka. DHeprus u
uMITyJIbC oToHa. BomHOBBIE CBOICTBA
42 yactuil. Bonusl 1e bpoiins. 16.02 bubmmoreka [JOK
KopnyckynsipHO-BOJTHOBOMH JTyasli3M. ’ https://m.edsoo.ru/ffOcfel16
CHoHTaHHOE ¥ BBIHYKJICHHOE
U3Iy4YeHue
43 Hasnenue cera. OnwiThl I1. H. 19.02 bubmuoreka [JOK
JleGeneBa. XuMuueckoe AEHCTBUE CBETA ’ https://m.edsoo.ru/ff0d04a6
44 Pemenue 3aga4 mo reme «JIEMEHTBI 26.00 bu6mmoreka [IOK
KBAaHTOBOM ONTHUKH) ’ https://m.edsoo.ru/ff0d0302
45 ffei’;‘eﬁ)i aTZﬁTng::;HS I;Lfim 02.03 bubmorexa [TOK
PPOPAA IO P t ' https://m.edsoo.ru/ff0d091a
ILnanerapHas MoJenb aTomMa
bu6mmoreka [IOK
46 Hocrynatst bopa 05.03 https://m.edsoo.ru/ff0dOafa
g | e s o oo oy B LOK
pexoa . g yp ’ https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Ipyroi. Buasl ciekTpos
bu6nmoreka [JOK
48 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. 12.03 https://m.edsoo.ru/f0d1356
o | e mmcsemme Onems o B 0K
PDLOPA el ’ https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3TyICHHS
50 oo Gora pecnan, Tamma- log3 | BubmorerallOK
p p a5 ’ https://m.edsoo.ru/ff0d1162
U3ITy4eHUe
DnemeHTapHbIe YacTUIIBl. OTKPHITHE
51 Mo3uTpoHa. MeTo b1 HaOIIOICHUS 1 23.03 Bubmiorexa LJOK

perucTtpanuu 3JJCMCHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0e38

52

HccnenoBanue TpekoB yacTull (110
TOTOBBIM (poTorpadusim).

SInepHsle peakuuu. S nepHbIil peakTop.
[TpoOnemsl, NepCHeKTUBHI,
AKOJIOTMYECKHUE ACTIEKTHI SIICPHOU
SHEPreTUKU

26.03

53

54

CgoiicTBa anbda-, 6era-, raMma-
u3IydeHus. BiusHue painoakTHBHOCTH
Ha JKUBBIC OPraHu3Mbl. TepMosiiepHbIe
peaKnuu.

KonTponbHnas padora Ne 4 o teme
"KBanToBas ¢puzuka"

06.04

09.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015¢e

55

56

57

Drarnbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HaueHUe acTpoHOMUU. By 3BE3HOTO
HebOa. Co3Be3ausi, spKue 3BE3/bl,
IUTAHETHI, UX BUJAUMOE JIBI)KEHUE.
ConHeyHas cuctema

Counnne. ConHevHasi akTUBHOCTb.
Wcrounuk sneprun ConHua u 3BE311

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEICTABIEHUS O
MPOUCXOXKACHUH U 3Botoluu CostHIa U
3BE3

13.04

16.04

20.04

58

59

60

Mieunsiii [1yre — Hama I'anakTuka.
[Tonoxenue u aBuxenue ConHia B
lNanmakruke. I'anaktuky. YEpHbIE ABIPHI B
A/Ipax rajJakTUK

Bcenennas. Pazberanue rainakTuk.
Teopus boibioro B3peiBa. Penukrosoe
n3nyyeHue. MertarajiakTuka

Hepemennsie mpobOieMbl aCTpOHOMUHU

23.04

27.04

30.04



https://m.edsoo.ru/ff0d015e

61

HToroBast KoHTpoJIbHAs paboTa.

62

O6o06matromuii ypok. Poib ¢husuku n
aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMAJIbHON B
ITHYECKOU cepax NesTeTbHOCTH
YyeJioBeKa

04.05

63

O6o6matromuii ypok. Ponbs u mecto
(GU3HUKYM U ACTPOHOMHH B COBPEMEHHOM
HAy4YHOU KapTHHE MHUPa

07.05

64

65

O6o6maromuii ypok. Ponb ¢puznyeckoit
TeopHH B (HOPMUPOBAHHH
npeCTaBiICHUN 0 (PU3NIECKON KapTHHE
MUpa

Ob6o06maromuii ypok. Mecto
(U3UYECKON KapTUHBI MUpa B 001IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOJIC

11.05

14.05

66

PesepBHBI ypok. MarHuTHOE 10JIE.
ONEeKTpOMAarHuTHas HHAYKIHS

18.05

67

68

PesepBHbIil ypok. Ontuka. OCHOBBI
CIeIUATBLHON TEOPUU OTHOCUTEITLHOCTH
Pesepnnrit ypok. KBantoBas ¢uszuka.
DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKH

21.05

25.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

10.1

10.2

10.3

JleMOHCTpUpOBAaTh Ha MpUMepax poJib U MecTo (U3MKM B
(OpMHUPOBaHUN COBPEMEHHON HAay4yHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B MPAKTUUYECKON AESITEIbHOCTH
Toen

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHHS M3YYCHHBIX (U3NYECKUX MOIETICH:
MaTepualibHas TOYKa, MHepIUalbHas cucTeMa OTCY€Ta, abCOJIIOTHO
TBEPIOE TEJO, UICATBHBIN Ta3; MOAETHN CTPOCHHUS Ta30B, KHUIKOCTEH H
TBEPABIX Te€J, TOYCUHBIH HIIEKTPUUYECKUM 3apsii — TNpU  pELICHUU
bu3nyecKkux 3a1aq

Pacnio3naBath (usnueckue sBieHUs (IPOIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYJIIPHO-KMHETUUYECKOW TEOpUHU
CTPOEHHUS BeIleCTBA U  JJEKTPOJMHAMUKH: pPABHOMEpPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€Jl, JABWKEHHE IO OKPY)KHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TEIN;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJl, U3MEHeHHe oO0bEéMa Tel IMpU  HarpeBaHUU
(oxJlaXkeHnHn), TeMJIOBOE€ paBHOBECHE, HCIApEeHHe, KOHIEeHcalus,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MIOBBILICHNUE JABJICHUS ra3a PU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJAy IapaMeTpaMd COCTOSHHUs Ta3a B H30MpOIeccax;
9JIEKTPHU3aLUs TeJl, B3aUMOJEHCTBHE 3apsI0B

10.4

OnucelBaTh MEXaHUYECKOE JIBWKEHHE, HCHOJb3ys (U3HUECcKue
BEJIMYUHBI: KOOPAMHATA, IIYTh, MEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIa, MMIIYJbC Tela, KHHETHUYECKas DHEPIHs,
MOTEHIMabHasl SHEpPrus, MeXxaHudeckas paboTa, MeXaHHuYecKas
MOIIIHOCTb; IIPU OMMCAHUH NPABUIBLHO TPAKTOBATh (PU3HUECKUN CMBICI
UCTOJb3yEeMbIX BEIMYMH, MX OO0O3HAueHHs] M EIWHUIIBI, HaXOIUTh
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU
BEJINYNHAMHU

10.5

OnuceiBaTh HW3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEI H TEIUIOBBIC
SBIICHHUS, WCHOJB3ysd (U3MYECKUE BEIMYUHBL: JaBJICHHE Tasa,
TeMIlepaTypa, CpeIHssl KWHETUYEeCKas DSHEpPrusi XaoTHYECKOTo
JMBIDKEHUST MOJIEKYJ, CpPEIHEKBaJpaTHYHAas CKOPOCTh MOJICKY,
KOJMYECTBO  TEIJIOTHI, BHYTPEHHSIE DJHeprus, paboTta rasa,
KO3 (UIIMEHT TOJE3HOT0 JEWCTBUS TEIUIOBOTO JBUTATENs; IpHU
OTHCaHUU MPaBUIBHO TPaKTOBATh ¢busznaeckuit CMBICIT
WCIOJIb3YEMBIX BEIUYHMH, WX O0O3HAUEHUS M EJWHUIBI, HAXOJWUTh
(hopMyIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEIMUUHY C APYTUMH
BeJIMYNHAM

10.6

OnuceiBaTh H3y4YeHHBbIE DJJIEKTPUUECKHE CBOWCTBAa BEIECTBA U
JNEKTPUYECKUE  SIBIICHUS  (MPOLECCHI), HCIONb3ys (hU3HUeCcKHe
BEJIMYMHBI: JNEKTpUYECKU  3apsf, ANEKTPUYECKOE  TIOJIE,




HAaIpsHKEHHOCTh  TOJIA, IOTEHLMAN, PAa3sHOCTh IIOTEHLHAIOB; IIPH
OIMCaHWU TPABWIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIB3YEMbIX
BEIMYMH, WX OOO3HAYEHUs U EIUHUIIBI; YKa3blBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIUYMHY C  JIPYTHMHU
BEJIMYUHAMHU

10.7

aHAJIM3UPOBaTh (U3MYECKUE TMPOLECChl U  SIBICHUSA, HUCIOJIb3YS
¢u3nyecKkne 3aKOHbI U MPUHLUIBL: 3aKOH BCEMUPHOTO TsAroTeHus, I, 11
u III 3akonsl HplOTOHA, 3aKOH COXpAaHEHUS MEXAHWUYECKOW IHEPIuH,
3aKOH COXPaHEHUsI UMITYJIbCA, MPUHLUI CYNEPIIO3UIIUU CUJI, IPUHIUIT
PaBHOIIpaBUsS HHEPUUAIBHBIX CHUCTEM OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpeHe KUHETUYECKOM SHEpruu TEIUIOBOIO JBUYKEHUS MOJEKYN C
aOCOJIIOTHOM TEMITepaTypol, MEpPBBIA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHHUs >JIEKTPUYECKOro 3apsaa, 3akoH KyloHa; mpu 3Tom
pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIPXKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHLUIBI JEHCTBHS MallUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuuyaTh yCJIOBHS HMX 0€30IacHOro
UCIOJIb30BAHUS B [IOBCEIHEBHON )KU3HU

10.9

BBINONTHATE SKCIEPUMEHTHI 110 UCCIICTOBAHUIO (PHU3UYCCKUX SIBICHUHN U
MIPOLIECCOB C MCIIOJIb30BAHMEM NPSIMBIX U KOCBEHHBIX U3MEPCHHIA; TIPH
3ToM (QopMyIHpoOBaTh MHpodiieMy (3ahady) W THUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO
000pynOBaHusl, MPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

10.11

10.12

OCYIIICCTBJ'ISITB npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/ILIGCKI/IX
BCJINYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U
HCIIOJIB30BaTh U3BCCTHHIC METOIbI OLICHKN HOFpGIHHOCTGfI I/ISMepeHI/Iﬁ

HccnenoBath 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM MPSMBIX HM3MEPEHMI; IIPU 3TOM KOHCTPYHUPOBAaTh
YCTaHOBKY, (UKCHPOBATHh pE3yJbTaTbl MOJIYYEHHOW 3aBUCHMOCTH
(Gu3nYecKUX BEJIMYUH B BUJAE TAOIUIl U TPapUKOB, J1€1aTh BHIBOJIBI IO
pe3yabTaTaM MCCIEJOBAHUS

CobmoaTe mpaBwiia  0e30MacHOro  Tpyda HpU  NPOBENECHUU
WCCIIEIOBAaHUM B  paMKax Yy4eOHOTrO OKCIEepUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOW M MPOEKTHOM JEATEIBHOCTH C MCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS

10.13

10.14

Pemarp pacuérHbie 3a1auMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCTIONB3Ysl (PU3MYECKHE 3aKOHbI W TPHUHIMIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENlb, BBIICIATH
¢du3nueckre BeNUYUHBI U (HOPMYIIbI, HEOOXOJUMBIE ISl €€ pelIeHMUs,
MPOBOJIUTH PAcU€Thl U OLIEHUBATh PEATBHOCTh MOJIYYEHHOTO 3HAYEHUS
(hU3UIECKON BETHYUHBI

Pemarte KayeCTBEHHBIC 3aJ]a49H: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYKJIEHUU C OMOPOM HAa M3Yy4YECHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS

10.15

Hcnonp3oBaTh MOpH  pelICHMH YYEOHBIX 3aJad  COBPEMEHHBIC
MH(OpPMALIMOHHBIE TEXHOJOTMHM [UIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEpOpETallMd M TPEACTaBICHUS y4eOHOM W HayYHO-IOIYJISIPHOMN
nH(OpMAalLIUY, MOJYYEHHON U3 pa3IUYHbIX MCTOYHUKOB; KPUTHUYECKU




aHAJIM3UPOBATH MOTYYaeMyt0 HH(OPMALIHIO

10.16

[IpuBoauTh mpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHDa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUN

10.17

10.18

Hcnonp30BaTh TEOpETHYECKUE 3HAHUSA 1O (H3MKE B MOBCEIHEBHOMN
XKU3HU JUTsl o0ecriedeHrs 0€30MacHOCTH NP O0paIleHuu ¢ prudopaMu
M TEXHUYECKHMMHU YCTPOHCTBAMH, JUIS COXPAHEHHs 30POBbSI M
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY>KaloIIei cpere

PaGoTtate B rpymme ¢ BHIOJTHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TpyHIbl,  palMOHAIBHO  pacHpeaessiTh
00S3aHHOCTM M IUJJAHUPOBAaTh JESATENbHOCTh B HECTAHJIAPTHBIX
CUTyallMsIX, aJleKBaTHO OLICHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB
IPYIIIBI B pELIEHUE paccMaTpUBaeMoOM MpoodIeMbl

11 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpUMEpPax poidb W MeCTo (U3HKH B
(hopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH
JOJIeH, IeTTOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUPa

11.2

VY4YuTBIBaTh TPaHMIIbI IPUMEHEHHS U3YYEHHBIX (U3NUYECKUX MOJETEH:
TOYEUYHBIN NIEKTPUYECKUN 3apAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs
MO/IeJIb AaTOMHOT'O siipa MPH pelieHNH (PrU3nyecKux 3aaay

11.3

114

Pacnio3naBate (usnueckue sBieHUs: (MpoIecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB  DJIEKTPOJAMHAMUKM W  KBaHTOBOH  (pu3mKm:
JIEKTPUYECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE NEHCTBUS TOKa, B3aMMOJICHCTBHE MarfuToB,
ANEKTPOMArHUTHAS WHAYKLHUSA, JCHCTBHE MArHUTHOTO TIOJNSI Ha
MPOBOJAHUK C TOKOM W JABWKYIIHHUCS 3apsil, JJICKTPOMArHUTHBIC
KojeOaHus W BOJHBI, MPSIMOJMHEHHOE pacCIpOCTpaHEHUE CBETa,
OTpakeHHe,  IMpelomiieHue, HuHTepdepeHuus, audpakuus U
MOJISIpU3alLUsl CBETa, AMCIEpCUsi CBETa, (HOTOAIEKTPUUYECKHH >PPeKT
(boTtorpdexrt), cBeTOBOE MaBlIeHHWE, BO3HMKHOBEHWE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas W  HCKYCCTBEHHas
palnOaKTHBHOCTD

OmnuceiBaTh  W3YyYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUUYECKHUE,
MarHMTHBIE, ONTHYECKUE, DIEKTPUUECKYIO0 MPOBOAUMOCTh Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHWTHbIE SABJIEHUS (MPOILIECCHI), HCIOJb3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
paszHocTh noTeHnmanos, DJIC, paboTa ToKa, MHIYKIUS MarHUTHOTO
nonsi, cuna Awmmepa, cuia JlopeHna, HMHIYKTUBHOCTb KaTyIIKH,
SHEPrusl IEKTPUYECKOTO M MATrHUTHOTO IOJIEH, MEpHoJ] M 4YacToTa
Kosie0aHui B Kosie0aTenbHOM KOHTYpE, 3apsii M CHJla TOKa B IpoLecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTosiHUE M ONTHYECKas CUja JIMH3bl, IPU ONUCAaHUM IPAaBUIBHO




TPaKTOBaThb (PU3WYECKUII CMBICA HCHOJb3YEMBIX BEIUYMH, HUX
0003HAYCHHsT W €IUHMIbI, YKa3blBaTh (HOPMYIBI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYIO BEJIMYHHY C APYTUMHU BETMYUHAMU

11.5

11.6

OnuceiBaTh M3y4eHHBIC KBAHTOBBIC SIBJICHHUS U TPOIIECCHI, UCIOIB3YS
(U3UYeCKrue BEITUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIUHA
BOJIHBI M 4YacTOTa CBETa, DHEPrHs W UMIYJIbC (QOTOHA, MEPHUOJ
moyfypacmiajaa, DJHEPrus CBS3M aTOMHBIX sJIep; MPH  OINUCAHUU
MPaBWJIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEIUYHH,
X O00O3HAYCHHS W EAWHUIILI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (QU3WYECKYI0 BEJIHYUHY C APYTUMHU BEIMUYNHAMH, BEIYUCIATH
3Ha4YCHHE (PU3NUECKON BETUIMHBI

AnanmusupoBaTh (U3MYECKHE TPOLECCHl W SBICHHSA, HCIOIb3YS
¢dusnyeckue 3aKOHBl M NPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIbHOTO M TAapaIeIbHOTO COCIUHEHUS TPOBOJIHUKOB,
3akoH Jkoyns — JIeHia, 3aKOH 3JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAYKCHHS CBETa,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIS
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUs
UMIIYJIbCa, 3aKOH COXPAaHCHHS OSJCKTPUYECKOTO 3apsijia, 3aKOH
COXpaHCHMsS  MAaccoOBOrO  4YHcCjia, MOCTyJdaTtel  bopa,  3akoH
palIMOaKTUBHOTO pachaja, TMpH OSTOM pa3indyarh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYCCKOE BBIPAKCHUE M YCIOBHUS
(rpaHwmIIBI, 00JIACTH) TPUMEHHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OnpenensiTh HampaBleHWE BEKTOpa HWHAYKIIMM MAarHUTHOTO TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeniia

Ctpouth ¥ ONHUCHIBaTh HU300paKEHHE, CO3[aBAEMOE  TUIOCKUM
3€pKaJIOM, TOHKOW JIMH301

Brimoaaars OKCIICPUMCHTEI IO UCCIICIOBAaHUIO (1)I/I3I/I‘~IGCKI/IX SIBJICHUH U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (opmyaupoBaTh MpoOiemMy (3a7ady) W THUIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO
000py10BaHusl, MPOBOJIUTH OMNBIT U (POPMYIHPOBATH BHIBOBI

OCYIHCCTBJ'ISITB NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/IBPI‘—IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMAJIBHBIA CIIOCO0 U3MCPCHUA U
HUCIIOJIB30BaTh U3BECTHHIC METOIbI OICHKN HOFpeHIHOCTeﬁ I/I3MepeHI/1ﬁ

HccnenoBath 3aBHCUMOCTH (PU3UYECKUX BEIMYHMH C HCIIOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKcupoBaTh pe3yNbTAThl TOJIYYCHHOM 3aBUCUMOCTH (PU3UUECKHUX
BEJTMYMH B BHJIE TaONIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI MO PE3yJIbTaTaM
HCCIEIOBaHUS

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpH  IPOBEIECHHUU
UCCIIEeIOBAaHUN B paMkKax Yy4yeOHOTO OSKCIEpUMEHTa, YyueOHO-
HCCIIEI0BATENBCKON U MPOEKTHOW JESATEIBHOCTH C MCIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPONCTB U JIa0OpaTOPHOTO 000pYA0BaHUS

11.13

Pemate pacuérHple 3a/aun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
UCTOJNB3ys (PU3MUECKUE 3aKOHBI M TNPUHIIMIIBI, Ha OCHOBE aHaIHM3a
YCIOBUSL  3aJaudl  BBIOMpATh (U3MYECKYI0 MOJENb, BBLACIATH
¢usnyeckue BETMUMHBI U (POPMYIIbI, HEOOXOIUMBIE Ui €€ pelieHUs,
MPOBOANTH PACUETHI U OIICHUBATh PEAbHOCTD IOJyYCHHOTO 3HAYCHUS




(hbU3UIECKON BETHMYUHBI

11.14

Pewate Ka4eCTBEHHbIE 3a/1a4u: BBICTPAaNBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKACHUN C OMOPOM HA U3yYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS

11.15

Hcnonp3oBaTh Mmpu  pelieHUHd yueOHBIX 3aJad  COBpPEMEHHbBIE
WH(POPMALIMOHHBIE TEXHOJIOTUH JUIS IIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTallMi W TPEJCTaBICHUs y4eOHOW M HAY4YHO-IOMYJISPHOM
uH(pOpMAINY, TOJYYSHHOW M3 PAa3TUYHBIX MCTOYHUKOB; KPHUTHYECKH
aHAJIM3UPOBATH MOJTyYaeMylo HH(OPMALIKIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAallUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCIOBUS MX OE30MMACHOTO HCIIOJIb30BAHUS B
MMOBCETHEBHOMN XKU3HU

11.17

[IpuBoauTH TpUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonb30BaTh TeOpeTHYECKUEe 3HAHUS MO (DU3MKE B IMOBCEAHEBHOU
YKU3HM U1 oOecrieueHus 0€30IMacHOCTH MpU OOpaIlleHHH ¢ TPUOopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, JIJII COXPAHCHUS 3/I0POBbS U
COOJIIOICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYIXKAFOIIEH cpejie

11.19

PaGorats B rpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  IpyHNbl,  PALMOHAIBHO  PacHpeAcysTh
0053aHHOCTM M IUIAHUPOBATh  JIESATENbHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOr0 W3 YYaCTHHUKOB
IPYIIBI B PELIEHUE paccMaTpUBaeMOoil MpoOIeMsbl



ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pa3jiena

Kon
NMpoBepsieMoro
3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

Odusuka — Hayka O mpupone. Haydnble METOJbl MO3HAHUS
OKpy»Karomiero wmupa. Poiib 3KCrepuMeHTa U TEOpHUH B
MIpoLIecCce MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (hU3HKE

1.2

MogenupoBanue (pu3nyeckux siBieHuil u nporeccos. Hayunsie
runore3pl. dusnyeckne 3aKOHBI M TEOpUM. [ paHMIBI
IIPUMEHUMOCTH buznueckux 3aKOHOB. [TpuHUIMI
coorBercTBUs. Poimb u Mecto ¢u3uku B (POpMHUPOBAHUH
COBPEMEHHOM Hay4YHOH KapTUHBl MHUpPA, B IPAKTHYECKON
NEeITEeIbHOCTH JII0IEH

MEXAHUKA
##HPariH#KIMHEMATHKA

2.1.1

2.1.2

Mexannueckoe gBukeHHE. OTHOCUTEIBHOCT MEXAHUUYECKOTO
nBuxeHust. Cucrema orcuéra. TpaekTopus

[Tepemernienue, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs
CKOpPOCTh) U YCKOPEHUE MaTepHAIbHON TOYKH, UX MIPOEKIIUU Ha
ocu cucteMbl koopauHaT. CloXeHuWe TepeMelleHud |
CJIO’)KE€HUE CKOPOCTEH

2.13

PaBHOMEpPHOE U PaBHOYCKOPEHHOE MIPSAMOJIIMHEIHOE IBUKEHHUE.
I'padkn 3aBHCHUMOCTH KOOpJIWHAT, CKOPOCTH, YCKOPEHHS,
IIyTH U NIEPEMEIIECHUs MATEPUAIbHON TOYKH OT BPEMEHU

2.14

CBoboaHoe najzieHne. Y cKopeHrne CBOOOTHOTO MaIeHus

2.1

2.1.5

KpuBonmuueliHoe — aBwkeHue.  PaBHOMEpHOE  IBH)KEHHE
MaTepuajibHOM TOUYKM IO OKPYKHOCTH. YIJIOBAas CKOPOCTb,
JIMHEWHAs CKOPOCTb. Ilepuon u 4acToTa.
[{eHTpOCTPEMUTEIIBHOE YCKOPEHHE

2.1.6

2.1.7

Texuuyeckue YCTPOﬁCTBaI CIIMAOMECTP, ABUKCHUEC CHAPAIOB,
LCTTHBIC U PEMEHHBIC IICPEaaAYN

[IpakTuueckue padboTel. M3MepeHHe MrHOBEHHOM CKOpPOCTH.
HccnenoBanue COOTHOLIEHUS MEXKIY IYTSIMH, IMPOUIACHHBIMU
TEJIOM 3a IOCJEN0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHH
IIPU PABHOYCKOPEHHOM JBHKCHUU C HAYaJIbHOM CKOPOCTBIO,
paBHON Hymwo. WM3ydeHue [ABWKEHHS IIapuKa B BI3KOU
KHUIKOCTH.  M3ydyeHue  JBWKEHUS  Tela, OpOIICHHOTO
TOPU30HTAIIBHO

##HPari### IMHAMUKA

22.1

[Ipunmun  otHocutenbHOCTH  ['anmunesa. IlepBblid  3aKOH
Herorona. MlHepuuanbHble CUCTEMBI OTCYETA

22

222

Macca tena. Cuna. [IpuHIUI cynepno3uimy Cui

223

Bropoii 3akon HprloToHa myisi MarepUalbHOM TOYKHA B
unepuuanbHoit cucreme otcuéra (MCO). Tperuit 3akoH




Hrrotona AJI1 MaTCpUaJIbHBIX TOYCK

3akoH BcemMupHoro TtaroreHud. Cuna Tsxkectu. Ilepas

224
KOCMHUYECKasi CKOpOCTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuiia TpEeHUSI CKOJIBXKCHHUS WU
2.2.6 cuna TpeHuss mokos. Koapdumment Tpenms. Cuia
COMPOTHUBIICHUS [IPU ABUKCHUU TeJIa B )KUJKOCTU UM ra3e
297 H(‘)'CTyHaTeJIBHOG U BpalaTeIbHOE JBM)KEHHE aOCOIIOTHO
TBEPIOTO Telna
298 MowMmeHT cuibl OTHOCHTENLHO OCH BPALLCHUS. [Ineuo cumsl.
VYcnoBus paBHoBecust TBEpaoro tena B MCO
229 TexHuyeckue  ycTpoiicTa: NOJAUINITHUKY,  JABW)KECHUE
HCKYCCTBEHHBIX CITYTHHUKOB
[Ipaktnyeckne pabGotbl. W3ydeHue nBmKeHHS Opycka 110
HAKJIOHHOW IUIOCKOCTH TIOJ JIEHCTBHEM HECKOJIBKHX CHIL
2210 HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIUX B
nedpopMupyeMoil MpyKMHE U PE3MHOBOM oOpasie, OT
BeIMYMHBl WX  Jegopmanuu. MccrnepoBanue — yciaoBHH
paBHOBecCHsI TBEPAOTO Tea, UMEIOLIETr0 OCh BpallleHus
###Par#H#3AKOHbI COXPAHEHH A B MEXAHUKE
231 Nmnynee MarepualibHOM TOYKH, CHCTEMBI MaTepHaIbHBIX
Touek. IMIynbc CUiibl U U3MEHEHHE UMITYyJIbca Teja
232 3akoH coxpanenus umiysbca B MCO. PeakTuBHOE ABM>KEHHE
233 PaGora cunbl
234 MOIIHOCTD CHJIBI
235 KI/IHeTquCKaiI SHEprusi MaTepuasbHOM TOuku. Teopema o
KHHETHYECKON SHEPTUU
[TorenmaneHass sHeprud. [loTeHIManbHas SHEPrus ynpyro
213 2.3.6 nedopMUpOBaHHON TpyXHHBI. [loTeHIManbHas PHEPrUs Tena
BOJIM3U OBEPXHOCTH 3eMIIU
[loTeHunaneHble U HEMOTEHIMaNbHbIE CHIIbL. CBA3b PabOTHI
2.3.7 HEMOTEHIMAIbHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW IHEPTruun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUsI MEXaHUYECKOM dHepruu
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
239 TCXHI/IquKI:IC YCTPOMCTBA: JIBUKEHUE PaKeT, BOAOMET, KOIED,
MPY>KUHHBINA TTUCTOJIET
[IpakTrueckue padoThl. M3yueHue CBSI3M CKOPOCTEH Tl Mpu
2.3.10 HeynpyroMm ynape. MccnemoBanue cBs3u pabOTBHl CHIIBI C
W3MEHEHHEM MEXaHUYEeCKOM 3HepTuu Tena
3 MOJIEKVYJIAPHASA ®U3MKA U TEPMOJIMHAMUKA
###Par###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOM TEOPUU
OCHOBHBIE TOJIOXKEHUS MOJEKYJISIPHO-KMHETUUECKON TEOPHUH.
31 3.1.1 BpoyHOBcime newkenue. Jnddys3usa. Xapakrep HBMKEHHUS U
B3aMMOJICHCTBHS YAaCTHI] BEILIECTBA
312 Mopgenu CcTpoeHus Tra3oB, KHIKOCTEH W TBEPABIX TEI U

00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITUX MOJEJIEH




Macca wMonekyn. KomuuectBo BemectBa. [locrosiHHas

3.1.3 ABoraapo
314 TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana
o temnepatyp Llenbcus
315 Mopens HICaIbHOTO Uraza. OcHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KUHETUUECKOU TEOPUH HI€AIbHOTO ra3a
AOcomtoTHas TemrepaTypa Kak Mepa CpeaHEH KHHETHYEeCKON
3.1.6 SHEPruy  TEIUIOBOrO  JIBMKEHUsT dactul] raza. [llkana
temnepatyp KenbBuna
3.1.7 Vpasuenue Knaneipona — Menneneena. 3akon JlaibToHa
l'azoBeie 3akoHbl. HM3omporeccbl B HIEATBHOM Traze ¢
3.1.8 MOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMA, H30X0pa,
nzobapa
3.19 TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp
[Ipaktuueckue paboTel. WM3mepenue wacchl BO3ayxa B
3.1.10 KJlaccHOW KkomHate. lccienoBaHue 3aBUCHUMOCTH  MEXAY
MapaMeTpamMu COCTOSIHUS Pa3peKEHHOro ra3a
OCHOBbLI TEPMOJMHAMUKHA
391 TepMoguHaMuyeckass  CUCTEMA. Buytpennsas  sHeprus
- TEPMOAMHAMHYECKON CHCTEMBI M CITIOCOOBI €€ H3MEHEHHUS
329 KonnuectBo Temnmotsl W pabora. BHyTpeHHSIST sSHeprus
OJHOATOMHOI'0 UACaJTLHOIO ras3a
Bunpl  Temmonepenauu:  TETUIOMPOBOIHOCTh,  KOHBEKIIHS,
323 n3nydyeHue. TeluIoEMKOCTh Tena. YelbHas TEII0EMKOCTh
BemiecTBa. Pacuér komuyecTBa TEIUIOTHI PU TEILJIONEepeade
[TepBriit 3akoH TepMoauHaMuKu. [I[puMeHeHne nepBOro 3aKoHa
324 TEPMOJAMHAMUKHI K M30IpolLIeCCaM. I'padmueckas
3.2 WHTEpIpeTaus padoThl ra3za
TernmoBbie MamuHbl. [[pUHIUIIBI TEMCTBUS TEIUIOBBIX MAIIIMH.
395 [Ipeobpa3oBanus  dHeprUM B  TEIUIOBBIX  MAallIUMHAaX.
Koaddunment nonesnoro nevicreus (nanee — KIIJI) TermoBoit
Mamunbl. [ukn Kapuo u ero KI1/]
Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOCTh MpoIeccoB B
3.2.6 npupojie. TemioBbie nBUTATENH. DKOJIOTHYECKHE MPOOIEMBI
TEIJI0O3HEPreTUKU
327 TexHuueckue yCcTpoMCTBA: ABUTATENlb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOIUIFHUK, KOHIUITHOHED
3.2.8 [IpakTuueckue paboTsl. I3Mepenue yneapHoM TemI0EMKOCTH
###Par#t## AT PET ATHBIE COCTOSHUSA BEILIECBA. ®A30BBIE
ITEPEXO/IbI
[TapooOpazoBanne u KoHaeHcamus. VcmapeHwe W KUIICHUE.
3.3.1 VY nenbHas TEIJI0Ta napooOpa3oBaHusl. 3aBUCHMOCTh
3.3 TEeMIIEPaTyphbl KUIICHUS OT JaBJICHUS
330 AOcomoTHasT W OTHOCHUTENbHAs  BJIAXHOCTh  BO3JyXa.
Hacpiennsiit nap
333 Teépnoe Tenmo. Kpucramumyeckue wu amopgHble Tena.

AHM30TpONIUS CBOMCTB KpUCTAUIOB. JKHIKHWE KpHUCTAJIbI.




CoBpeMEHHbIE MaTEPHUAITBI

IInaBnenue u KpucTaJluin3anusi. y,Z[GJ'IBHaH TCIJIOTA ITJIaBJICHUA.

3.3.4 Cybnumarus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHudeckue yCTpOMCTBA: THUIPOMETP M IICUXPOMETP,
336 KaJIOpUMETpP,  TEXHOJOTUU  TOJYYEHHUS  COBPEMEHHBIX
MarepuajioB, B  TOM  YHCI€  HAHOMATEpUAJIOB, U
HaHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3IyXa
4 OJIEKTPOIMHAMUKA
##H#Par### O JIEKTPOCTATUKA
411 OnexkTpu3anusi  Tel.  ONeKTpudeckuit 3apsa.  JlBa  Buma
ANIEKTPUYECKHUX 3apsI0B
4.1.2 [IpoBOAHMKH, AUBIIEKTPUKHU U MOIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
4.14 B3anmopeiictBue 3apsnoB. 3akoH Kyiona
Dnektpuueckoe nosie. Hanpssk€HHOCTH AIEKTPUYECKOTO MOJIS.
4.1.5 [IpuHuun CYINEPIIO3UIIIH. Jlunun HaIPSKEHHOCTH
AIEKTPUUYECKOTO TIOJIS
4.1 416 PaGora cun anekrpocrarndeckoro mois. [lorennuan. Paznocts
MOTEHIMAJIOB
417 [IpoBOIHHMKM M IUANEKTPUKUA B MOCTOSHHOM 3JIEKTPUUYECKOM
niosie. J{usnexrTpudeckas MpOHUIIAEMOCTh
418 OnektpoémkocTh. KoHmeHcaTop. DIeKTpOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsuKeHHOr0 KOHJIEHcaTopa
TexHu4eckue  yCTPOMCTBA:  DJIEKTPOCKOI,  BJIEKTPOMETP,
4.19 ANEKTPOCTaTUYECKasl 3alUTa, 3a3€eMJIEHUE 3JIEKTPOIPHOOpPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED
41.10 [IpakTuueckne  pabotel.  M3mepeHue  3IEKTPOEMKOCTH
KOHJIEHCaTopa
###Par##HITOCTOSTHHBIN DJIEKTPUYECKWHM TOK. TOKM B PASJIMUHBIX
CPEJAX
401 VYcnoBus CymecTBOBaHUS MOCTOSTHHOTO JIEKTPUUYECKOTO TOKA.
o Ucrounuku Toka. Cuia Toka. [TocTosiHHBIN TOK
4.2.2 Hanpspokenne. 3akon Oma 17151 yyacTka LenH
493 DNEKTPUYECKOE COMPOTUBIEHUE. YIEIbHOE COMPOTUBIECHUE
BelIeCcTBa
49 404 [TocnenoBarenpHOe, MapajieNbHOE, CMENIAaHHOE COEAMHEHUE
MIPOBOJIHUKOB
4.2.5 Pabota snekTpuueckoro Toka. 3akon [xoys — Jlenna
4.2.6 MOIIHOCTD JEKTPUIECKOTO TOKA
anekTpoaBwkymmas cwia (mamee — OJIC) uW BHyTpeHHee
4.2.7 COMPOTHUBIICHWE HCTOYHMKA TOKa. 3akoH OMa s TMOJHOU
(3aMKHYTOI) 25IeKTprueckoit rernu. KopoTkoe 3aMbIkanme
498 DneKTpoHHas MIPOBOAUMOCTh TBEPABIX METaJJIOB.

3aBUCUMOCTb COINPOTUBJIEHUS] METaNIOB OT TEMIIEPATYpBHl.




CBepXIpoBOANMOCTh

DJIEKTpUYECKU TOK B Bakyyme. CBOHCTBa 3JIEKTPOHHBIX

429
IIy4KOB
[MonynpoBonuuku. CoOCTBEHHAs U PUMECHAST TPOBOJIUMOCTh

4.2.10 MOJYTPOBOIHUKOB. CaoiicTBa p-n nepexoa.
[TonmympoBOTHUKOBBIE PUOOPEI

4211 DONEKTPUUECKUH TOK B JJIEKTPOJIUTAX. OJIEKTPOJUTUYECKAs
aucconuanys. JIeKTPOIIn3
Onekrpuyeckuii Tok B raszax. (CaMOCTOSTENbHBIA U

4.2.12 HECaMOCTOSITENIbHBII pasps. Paznuunsie THUIIBI
CaMOCTOSITENILHOrO pa3psaa. Moinnus. 1lnazma
TexHuueckue yCTpOMCTBA: aMIEpPMETP, BOJBTMETpP, PEOCTaT,
UCTOYHMKM  TOKa,  AJIEKTpOHArpeBaTelbHble  MPHOOPHI,

4.2.13 JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH  JMOJ,  TEPMUCTOPBl U  (HOTOPE3UCTOPHI,
[IOJIYIIPOBOJIHUKOBBIH J1MOJ1, TaJIbBaHUKA
[IpakTuueckue paboThl. M3ydeHHE CMENIAaHHOTO COEIMHEHUS
PE3UCTOPOB.

4.2.14
M3mepenne DJIC wucTtouHnka TOKa HM €ro BHYTPEHHETO
conpoTtuBiieHus. HabmoeHue 3nekTpoiinza

11 KUIIACC
Kon Kon
nposepsieMoro = IIpoBepsiemble 3JIeMEHTBI COAECP/KAHUSA
pasjaena
3JieMeHTa
4 SJIEKTPOAMMHAMUKA
####HPartHH#MATHUTHOE I10JIE. DJIEKTPOMATHUTHAA MHAYKIUA

431 IlocrosiHHbIE ~ MarHUTBL.  B3anMopelcTBHE  MOCTOSHHBIX
MarHuToOB
MarnutHoe nosie. Bexktop marHuTHOM MHAyKUuH. [IpmHnwmn

4.3.2 cynepno3unyy. JInauu MarHuTHOM MHAYKUMU. KapTuHa nuHui
MarHMTHON MHIYKIIUU TOJISl TOCTOSIHHBIX MarHUTOB
MarnuTtHO€E noje IpoBOJHUKA ¢ TOKOM. KapTuHa nuHUN noss

433 JUIMHHOTO MpPSIMOTO TNPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHMKA, KaTymku ¢ TokoM. Omneir  Opcrena.
B3aumojeicTBue NpOBOIHUKOB C TOKOM

- 4.3.4 Cuna Amnepa, €€ MOyJIb ¥ HalIPABJICHUE

Cuna Jlopenua, €€ Monaynp M HampaBieHHE. J[BHkeHHe

4.3.5 3apsUKEHHOM 4acTHIbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabota cuibl Jlopenna

4.3.6 SIBIIeHME DNEKTPOMAarHUTHOM HHAYKIIUN

4.377 [ToTok BeKTOpa MAarHUTHON MHIYKLIMHU

438 OJIC wHAaykuuu. 3aKOH DJIEKTPOMAarHUTHOW — MHIYKIHHU
Qdapanes

43.9 BuxpeBoe anextpuueckoe nose. OJC  uHAyKuMH B

MMPOBOJIHUKE, JABHXKYIIEMCS TIOCTYNATEIbHO B OIHOPOJIHOM




5.1

MAargiuTHOM II0JIE

4.3.10 [IpaBuo Jlenna
43.11 NHAYKTUBHOCT. SIBnenue CaMOUHIYKIIWH. SOJIC
CaMOUHYKIIUHU
4.3.12 OHeprus MarHUTHOT'O TOJIsl KATYLIKH C TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
Texuuyeckue ycTpoiicTBa: MIOCTOSIHHBIE MAarHHThbl,
4.3.14 JIEKTPOMArHUTHI, JIEKTPOJBUTaTEIIb, YCKOPUTEIH
AJIEMEHTapHBIX YaCTHLI, UHAYKIIMOHHAS 11€Yb
[IpakTuueckue padoTsl. M3yyeHre MarHUTHOTO MO KaTYIIKU
43.15 ¢ TokoM. MccrnenoBanue neWCTBUS MOCTOSHHOTO MarHuTa Ha

paMKy c¢ TokoM. MccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOM
WHIYKIUU
KOJIEBAHI S 1 BOJIHBI

##HPartHH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2
5.1.3

Koneobarensuas cHUCTEMA. CBoOoHBIE Koe0anusl.
I'apmonunueckue kosiebanus. [lepuon, yacTora, aMIUIMTyna U
(aza konebanuit

[IpyxnHHBINA MagTHUK. MaTeMaTH4ECKUI MAasSTHUK

YpaBHEeHHE TapMOHHMYECKUX KojeOanmii. KuHemarnueckoe u
IUHAMHUYECKOE OIMCAaHUE KOJIEOATEILHOIO ABIKEHHUS

[IpeBpatieHue SHEpPruM NpU TapMOHHYECKHUX KOJICOaHUSIX.
CBs3b aMIIUTYABl KOJIEOAHMH HCXOAHOM BEJIMYMHBI C
aMIUINTY1aMU Kosie0aHuM €€ CKOPOCTU U YCKOPEHHUS

Konebatenbupiii  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC
KojeOaHus B UIEaIbHOM KoJjeOaTelbHOM KOHType. AHalorus
MEXy MEXaHUYECKUMU U JICKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyina ToMmcoHa

5.1.8

3aKOH COXpaHEHHUs OJHEPrMH B HACATHLHOM KoJeOaTelTbHOM
KOHTYpE

BoiHykneHHble ~ MexaHUYeckue — KosiebaHus.  Pe3oHaHc.
Pe3onancHass kpuBas. BBIHYXACHHBIE JIIEKTPOMATHUTHBIC
KoJie0aHusl.

IlepemenHssbiii TOK. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.

5.1.9

5.1.10

MOIIIHOCTB NEpEMCHHOTO TOKA. AMHJ'II/ITYJ]HOC n I[CﬁCTByTOH.[CC
3HAYCHHUE CUJIbI TOKA U HAITPSAXKCHUA

Tpanchopmarop. IlpousBoacTBo, mepemada u mMoOTpebIeHUE
NIEKTPUUYECKOW  SHEPrHMU.  DKOJOTWYECKHE PHCKH  IpU
NIPOU3BOJCTBE 3IEKTPUIECKOMN DHEPIUH. Kynerypa
UCIIOJIb30BAHUS DJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad, dIeKTpHUUECKUit
3BOHOK, JINHUU JIEKTpOIIepeiay

5.1.12

[IpakTrueckue padoTel. VccnenoBanrue 3aBUCUMOCTH TIEPHOIA
MaJbIX KOHGGaHHﬁ T'py3a Ha HUTU OT IJIMHBI HUTU U MACCBI
rpy3a. HMccnemoBanue mepeMEeHHOr0 TOKa B LEMU U3
MOCJIeIOBATEIbHO COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKd U
pesucropa




52

#HHPari#MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHnnueckue BOJHBI, yCJIOBUs pactpoctpaHeHus. [lepuon.
CkopocTh pacnpocTpaHeHuss U JIMHa BoJiHBI. [lomepeunsie u
MIPOJI0JIbHBIE BOJIHBI

522

###Part## Unrepdepenunst u qudpakius MEXaHUIECKUX BOJIH

523

524

525

3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. Bwicora TOHA.
TemOp 3ByKa

OneKTpOMarHuTHbHIE BOJIHBI. VYcnosus U3ITy4eHUs
3JIEKTPOMArHUTHBIX BOJIH. B3aumuas opuenTanus BeKTopoB E,
B 1 v B 3JIEKTPOMAarHUTHOM BOJIHE B BAKyyMeE

CaolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpak€HHUE,
MpeJoMIICHUE, ToJsipu3auus, Iudpakuus, HHTEphepeHIus.
CKOpOCTB 2JIEKTPOMAarHUTHBIX BOJIH

5.2.6

5.2.7

[xamna 3JIEKTPOMArHUTHBIX BOJIH. IIpumeHeHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

[IpyHnMnel  paguocBaA3M W TeneBUAcHUA. Paguosoxanus.
DNEKTPOMarHMTHOE 3arpsi3HEHNUE OKPYXKAIOILEH CPeJIbl

5.2.8

TexHuueckue yCTpOMCTBA: MY3bIKJIbHBIE HMHCTPYMEHTBHI,
yIbTpPa3ByKOBasi JUArHOCTHKA B TEXHUKE U MEIULMHE, pajap,
paauonpuéMHHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neun

53

#HParf#H#OIITUKA

5.3.1

[IpsMonnHEtHOE pacIpOCTpaHEHUE CBE€Ta B OJHOPOJIHOMU
cpene. Jlyu cBera

5.3.2

533

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue
M300paKEHHUH B IITOCKOM 3epKaJie

[Ipenomiienne cBeta. 3aKOHBI TPEJIOMIICHHUS CBETa. AOCOIIOTHBIN
MOKa3aTesb MPeIOMIICHHUS

534
535

5.3.6

5.3.7

[lomHoe BHyTpeHHee oTpakeHue. IIpenenapHbId yrosa IOJIHOTO
BHYTPEHHETO OTPAXKEHUA

Hucnepcus ceeta. CioxkHbIi cocTaB Oesnoro ceera. L{Bet
Coluparoriue u pacceuBaronue JWH3bL. TOHKas JUH3A.
@DOKYyCHOE pPACCTOSIHME W OMNTHUYECKas CUiIa TOHKOW JIMH3HI.
[TocTpoenne m3o0pakeHUN B COOMPAIONMIUX M PACCEUBAFOIINX
nuH3ax. DopMyna TOHKON IUH3BIL. YBEIUYEHHE, TaBAEMOE
JINH30H1

Hpenenm MMPUMCHUMOCTU FCOMCTpH‘-ICCKOfI OIITUKHU

5338

5.39

Wntepdepennus cBeta. KorepeHTHblE HCTOUYHUKH. Y CIOBUS
HaOJ01eHUs MaKCUMYMOB 5 MHUHHUMYMOB B
UHTep(PEPEHIIMOHHONH  KapTUHE OT  JABYX  CHUH(A3HBIX
KOTCPCHTHBIX HCTOYHUKOB

Hudpakmus cBera. JudpakunonHas pemérka. YcioBue
HaGJIIOlleHI/I}I T'JIaBHBIX MaKCUMYMOB npu naacHuunu
MOHOXPOMAaTHUYECKOrO CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10

[Tonsapuzanus ceera

5.3.11

TexHudeckue ycTpoWcTBa: O4YKH, Jyma, (¢oToammapar,
MPOEKLUUOHHBIM anmapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OMTHKA, MU PAKIIMOHHAS PEHIETKA, MOJISIPOH




5.3.12

[IpakTrueckue paboTel. M3mMepeHnne mokazarens MpeaoMIICHHUS.
HccnenoBanue cBOMCTB n300pakeHuid B JinH3ax. Habnronenue
JUCIIEPCUU CBETa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

Fp AHHIIbI IIPUMCHUMOCTHU KJIaCCHUYECKOMH MCXaHUKH.
HOCTy.HaTBI TCOpUHn OTHOCUTCIIBHOCTHU! HWHBApPUAHTHOCTDb

6.1 MOAYJNS ~ CKOPOCTM  CBeTa B BaKyyme,  HPUHLHI
OTHOCHUTEJIbHOCTH DUHILITEHHA
6 6.2 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHU U
COKpAIIeHHE JTMHbI
6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsi3b MacChl C PHEPTUEH U UMITYJIIbCOM CBOOOJHOM YaCTHIIBI.
) DHeprust MOKOsi CBOOOTHOM YaCTHIIbI
7 KBAHTOBAS ®U3MKA
##HPar###JIEMEHTBI KBAHTOBOW OIITUKU
711 ®oronsl. @opmyna I[lnanka cBs3u sHepruu (PoTOHA C €ro
o 4acTOTOW. DHEPTUS U UMITYJILC POTOHA
712 OtkpeiTne u wuccnenoBanue (Gororddexra. Ombiter AT
CroneroBa. 3akoHsl hoTorddexra
7.1 713 VYpaBHenune OiHmTelHa ana  porosaddexra. «KpacHas
o rpanuiay Gorodddexra
7.1.4 JaBnenue ceera. OnbiTel I[1.H. JIeObeneBa
7.1.5 XHUMHUYECKOE IEUCTBUE CBETA
716 Texnuueckue  ycrpoiictBa:  (orodnemMeHT, (POTOHATUHK,
COJIHEUHAas1 OaTapesi, CBETOIUO]]
CTPOEHUE ATOMA
791 Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
HCCIEA0BaHUIO CTpoeHMs atoMa. [InmaneTapHas mozens aToma
[Toctynater bopa. M3nyuenue u mornomieHue (HOTOHOB TpH
7.2.2 Mepexo/ie aToMa ¢ OJHOr0 YPOBHSI SHEPIHH Ha Apyrou. Bumsl
crekTpoB. CIIeKTp ypOBHEW SHEPTrUU aToMa BOJIOpoAa
79 BonHoBeie  cBoiicTBa  yactull. Bomnel  nme  bBporns.
' 7.2.3 KopmyckynsipHo-BoTHOBOM AyanusMm. J{udpakuus 371eKTPOHOB
Ha KpUCTaj1ax
794 CrnoHTaHHOE W BBIHYKJIEHHOE W3JIydyeHHE. YCTPOWCTBO U
o MIPUHIAI PabOTHI Ta3epa
795 Texnuueckue YCTPOMCTBA: CIEKTpaIbHBIN aHanus3
(cieKkTpocKom), Ja3ep, KBAHTOBBIA KOMITHIOTED
7.2.6 [TpakTrueckue padoTsl. HabmrogeHue TMHEHYaToro crnekrpa
ATOMHOE A1PO
7.3.1 MeToab! HaOJIIOICHHSI U PETUCTPALIMH 3JIEMEHTapHBIX YaCTHUI
OtkpeiTie  paguoakTuBHOCTH. OmbiTel  Pesepdopma mo
7.3 737 ONpEENEHNIO COCTaBa PaJMOAaKTUBHOrO M3nydenus. CBoiicTBa
o anb(a-, O6era-, raMmMa-u3NydeHus. BiusHuEe paguoaKTUBHOCTU
HAa JKUBbIE OPTaHU3MbI
7.3.3 OtkpeiTHE TIPOTOHA U HeWTpoHa. HykioHHass Mopens siapa




7.3.4

I'eitzenOepra — Banenko. 3apsn sapa. MaccoBoe 4ucio sapa.
H3oTonsl

Anbda-pacnan. DIeKTpOHHBIA M TMO3UTPOHHBIN Oera-pacma.
[Namma-uznyuenue. 3aKkoH paJuoaKTUBHOIO paciaja

7.3.5
7.3.6

7.3.7

7.3.8

7.3.9

DHeprusi CBS3W HYKJIOHOB B siape. Sneprbie cuibl. Jledext
MAacchl Sapa

SnepHsle peakuuu. JlenieHre U CUHTE3 sAEp

SAnepuwnii peaktop. Tepmosimepusiii cunTe3. I[Ipobnembl u
MEPCHEKTHUBBI AJIEPHON SHEPIETUKU. DKOJOTHUUECKHE ACTIEKTHI
SIIEPHOM SHEPreTUKH

DneMeHTapHbIe YaCTHULBI. OTtkpbITHE MIO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOAECHCTBUS

TexHudeckue yCTpOMCTBA: JO3UMETP, Kamepa DBuibcoHa,
SIIEPHBIN peakTop, aToMHas 6omOa

7.3.10

8.1

IIpaktuyeckue pabotbl. HccienoBanue TpekoB wyacTul (1o
roToBbIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bupn 3Bé3aH0r0 HeOa. Co3Be3aus, spKUE 3BE3/IBI, IUIAHETHI, X
BUIMMOE JBIKEHHUE

8.2

8.3
8.4

8.5

8.6

8.7

Conneunas cucrema. Ilmanersl 3emHON Tpymmbl. [lmaHeTsI-
THTaHTBl U UX CIyTHUKH, KapJUKOBBIC IUIAHETH. Maibie Telna
COJIHEUHOW CUCTEMBI

Comnre, potochepa u atmochepa. CosHeuHas aKTUBHOCTh
Wctounuk sHeprun ConHua u 3B€371

3BE3/bI, UX OCHOBHBIE XapPaKTEPUCTHKH: Macca, CBETUMOCTD,
pamuyc,  Temmeparypa, HMX  B3auMOCBi3b.  Jlmarpamma
«CTIEKTPATBHBIA  KJIACC — CBETHUMOCTB». 3BE3/BI  TJIABHOU
MOCTIEIOBATEIbHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTBY IS
3BE3]1 INIAaBHOM 1OCJIEI0BATENIbHOCTU

###Par###Buyrpennee  crpoenne  3BE31.  CoBpeMeHHbIE
IIPEACTABIICHHS O MPOUCXOKACHUH U dBorony ColHIa 1 3BE3 1.
OTanel )KU3HU 3BE3]

Mueunbiii Ilyte — Hama [Namaktuka. CrnupanbHas CTPyKTypa
lNanaxtuku, pacupenenenue 38€31, raza u nslin. [lonoxenue u
newkenne Comnna B [amaktuke. Ilmockas u chepuyeckas
MOJICUCTEMBI [ 'alakTUKK1

8.8

Tunel ranakTuk. PaguoranakTuku u kBa3zapsl. YEpHBIE ABIPHI B
s/ipax raJlakKTHK

8.9

Bcenennas. Pacmupenune Bcenennoil. 3akon  XaOo6ua.
Pa3zberanue ranaktuk. Bospact u panunyc Bcenennolt, Teopus
bonemoro  B3peiBa.  Mogens  «ropsuern  BceneHHOI.
PennkroBoe uzinydeHune

8.10

Macmrabnass ~ cTpykrypa  Bcenennoit.  MeraramakTuka.
Hepemménnsie npo0aeMbl aCTPOHOMUHU




YUYEBHO-METOANYECKOE OBECIHEHEHHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Gusuka. 10 knacc. Maxumes I.41., ByxoBues b.b., Corckuit H.H.; non penakiueit
[TapdentbeBoit H.A. Akinoneproe odmectBo «M3narenscTBo «IIpocBemieHue»

» ®usuka. 11 knace. Mskumes I'.41., byxoBues b.b., Yapyrun B.M.; nox pegakiuei

[TapdenTreBoit H.A. AknronepHoe o6mmectBo «M3natensctBo «IIpocBemienne

METOANYECKHUE MATEPUAJIBI IJISA YUYUTEJIA

Caypos 0. A. ®usuka. [Toypounsie pazpadotku 10 kimacc M: mocodue st
obmeoOpazoBarenbHBIX opranusanuii — M: [IpocBemenue, 2015 (https://prosv.ru )
®usuka. [Iporpammer 061eodpazoBaTenbubIx yupexaeHuii: 10-11 kmacesl/ B.A. Opios,
ILT. Caenko, O.®. Kabapaun, B.C. [lantomenkos, O.B. Kopmynosa, H.B. [llaponosa,
E.IL. JleButan. - M.: [IpocBewienue, 2011

[Hatanuna A. B. ®usuka. Paboune nporpammsel 10-11 kiacc. Knaccnueckuit kype:

yuebHoe rmocodue a1 ob1eodpazoBaTenbHbIX oprann3anuii. M. IIpocsemenue, 2017 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

®usuka. 10 knace. PI'AOY AIIO "Axagemust Munnpocseuienust Poccun"

O®usuka. 11 kmacec. DI'AOY IO "Akanemuss Munnpocsemenus Poccun"

Oo6maxko 3uaaunii. ITogroroska k EI'D. ®usuka 11 ximacc. OO0 "OusukoH"

Ob6naxo 3Hanuil. Actponomus. 11 kmacc. OOO "®uzukon"

Harnsannas actponomus. Osomonus Beenennoit. 11 kiace. OOO "Ok3ameH-menua"

Bcepoccuiickas npoBepouHasi pabora no ¢pusuke 10 kiacc
Ha Beimonnenue mpoBepouyHO paboThl MO (u3KuKe 0a30BOTO YPOBHS OTBOJIUTCS JIBa

ypoka (He Oonee 45 MUHYT KaxbIiii). PaboTa cocTouT U3 IByX yacTeil M BKIItouaeT B ceds 13
3amanuii. O6e yacTu pabOThI MOTYT BBIMIOJIHATHECSA B OJUH JCHb C MepepbiBoM He meHee 10
MUHYT WIH B pa3HbIe JTHU.

B uwactu 1 comepxkarcs 3amanust 1-6; B wactu 2 — 3amanus 7—13. 3amaHus Kaxaou
YacTH pa3iMyvaloTcs MO COAEPKaHMUIO M IpoBepsieMbIM TpeOoBaHusM. 3ananus 1, 2, 4, 7, 9
MpearoiaraloT Kparkuii oteeT. B 3aganun 3 HeoOX0oAMMO cAenaTh YEpTEK WIH PUCYHOK.
3ananus 5, 6, 8, 10—13 npennonararoT pa3BepHYTYIO 3alIUCh OTBETA.
https://fioco.ru/Media/Default/Documents/%D0%92 %D0%9F % D0% A0 2027/VPR_FI-

10 DEMO_2027.pdf

. MognucaHo undpoBoi NOANUCHIO:
MYHULWTANBHOE KA3EHHOE MYHULIMMANBHOE KA3EHHOE

OBLLEOBPA30OBATE/IbHOE OBLLEOBPA30BATE/IbHOE
YYPEXIEHWE "CPEOHAA YYPEXXAEHWE "CPEOHAA LUKOSA
LLIKOJTA N2 11" I.NAJITACOBKW Ne 11" .MAJIIACOBKU

BOITOTPALICKOM OBNIACTY ~ BO/IFOTPAAICKO OBNACTM
Nata: 2026.09.22 13:28:50 +03'00'
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