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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO ypOBHS HAa YPOBHE CpeaHEro o0mero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE TMOJOXEHHM U TpeOOBaHMU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHO# mporpammel, npeactaBieHHbIX B @T'OC COO, a Takxke ¢ y4éToMm QeaeparbHOR
paboueii mporpaMmbl BOCIIUTAHUS U KOHUENIMHM IpernoaaBaHus yuyebHoro npenmera «dusuka» B
oOpa3oBaTenbHbIX  opranmsanusx  Poccuiickoit ~ @exnepanuu, peaju3ylOLMX  OCHOBHbIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Copneprxanue mporpaMMsl 1o (hu3MKe HampaBiIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTUHBI Mupa oOydvaromuxcs 10—11 kmaccoB mpu oOydenun ux (usmke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JESTEILHOCTHOTO Noaxo1a. [Iporpamma 1o ¢pusuke cooTBETCTBYET TPeOOBAHUSAM
OI'oC COO kK MmIaHUPYEeMbIM JIMYHOCTHBIM, IMPEAMETHBIM M METAlpPEAMETHBIM pe3yJibTaTaM
0o0y4YeHHsI, @ TAaKXKE YYUTHIBAET HEOOXOAMMOCTh peaH3allMd MEXIPEIMETHBIX CBs3e (pu3uku c
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH MTpeMeTaMu. B Heil onpenenstoTcss OCHOBHBIC 1€ U3yUeHUs
¢u3uKN Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, IUIAHHUPYEMBIE PE3YJIbTaThl OCBOCHHUSI Kypca
(buU3HKY: THYHOCTHBIC, METANPEAMETHEIE, IPeAMETHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

- IUTaHUpYEMbIe pPe3yJbTaThl OCBOCHHS Kypca (U3MKH Ha 0a30BOM YPOBHE, B TOM YHUCIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

- cozepkanue yueOHoro mpenmMera «Pusnka» mo rojgaM o0ydeHusl.

dwu3mKa Kak Hayka o HanOoJiee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYNAas B Ka4eCTBE Y4eOHOTO
npeaMeTa B IIKOJEe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CHCTEMYy 3HAHUN 00 OKpYXKarolleM MHpE.
HIkonbHBINA Kypc PU3UKK — CUCTEMOOOPa3yIOIIU ISl €CTECTBEHHO-HAYYHBIX yUEOHBIX IPEAMETOB,
MOCKONIBKY (DU3UYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB M SIBICHUU, M3y4aeMbIX XHMHUEH,
ouosnoruei, pusmyeckoi reorpadueit u actponomuei. Mcnonb3oBaHue W aKTUBHOE NMPUMEHEHHE
¢u3nyecKkux 3HAHWN OmpenaesseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTMHA B cdepe
SHEPreTHKHU, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYEHHUs HOBBIX MAaTe€pHalOB C 3aJaHHBIMU
cBoiicTBaMH U Ipyrux. M3ydyeHue GU3uKu BHOCUT OCHOBHOM BKJIaJ B ()OPMUPOBAHHUE €CTECTBEHHO-
HAayYyHOM KapTHUHBI MHpa oOydaroluxcs, B (OPMUPOBAHHUE YMEHUU MPUMEHSTh HAy4HBIH METO
MO3HAHUS NP BBHIIIOJHEHUU UMU YYEOHBIX MCCIIEJOBAaHUM.

B ocHoBy kypca ¢u3uKu A7 YpPOBHS CPEIHETO OOIIEro 0O0pa3oBaHUs IMOJIOKEH PSJl HICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoesn yerocmnocmu. B COOTBETCTBUM € HEHMl KypcC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuai M3 BCeX pa3esioB (M3UKH, BKIKOYAET KaK BOIPOCHl KJIACCMYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanusayuu. B cooTBeTCTBUM ¢ Hel Marepuan Kypca GpU3MKH OOBEIUHEH BOKPYT
¢duznueckux teopuil. Benymmum B Kypce siBiseTcst GopMHUpOBaHHE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanuzanusi mpeanoiaraeT HCMOIb30BaHHE T'yMaHUTapHOTO
noTeHIMaza pU3NUECKod HaAyKHU, OCMBICTICHHUE CBSI3U Pa3BUTHUA (DU3HMKM C pa3BUTHEM OOILECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTUYECKHUMHU MPOOIEMaMHU.

Hoesn npuxnaonou nanpasnennocmu. Kypc GU3MKU MpeanojaraeT 3HaKOMCTBO C HIMPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoes oxonoeuzayuu peanusyercs TIOCPEIACTBOM BBEICHHMS DIIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX 3KOJOTHYECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBl C PAa3BUTHEM
TEXHUKUA U TEXHOJIOTHH, a Takke 00CYXIEHUs MpOoOJieM PalMOHAIBHOTO MPUPOIONOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3J€MEHTaMM Kypca (HU3UKM Ha YpPOBHE CpEAHEro oO0Iero ooOpa3oBaHUS
ABISIIOTCSL  usnueckue Teopun (popMuUpoBaHWE TPEACTABICHUN O CTPYKTYpE IMOCTPOCHUS
¢usuueckoil Teopuu, ponu (yHIAMEHTAIbHBIX 3aKOHOB M MPHHLUUIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MpPHUPOJE, TPaHMIAX MPUMEHUMOCTH TEOpHUH, JUIsl OMHCAHMSI €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-JIeATEIBHOCTHBIA MOAXO0Jl B Kypce (PM3UKU peainu3yercsi Mpexie BCero 3a CHET
OpraHu3allii SKCIIEPUMEHTAIBHON AeaTenbHOCTH oOyuarommxcs. s 6a30Boro ypoBHs Kypca
GU3MKKM — 3TO HCIIOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX HKCIEPHUMEHTOB U
1abopaTopHEIX paboT, KOTOphIE B TMporpamMme Mo (PU3NKE OOBCIUHEHBI B OOIIMIA CITHCOK
YUYEHUYECKUX MPAaKTUYECKUX pPaboT. BrimeneHue B ykazaHHOM IMepedHe JabopaTopHbIX padoT,
NPOBOJUMBIX JUISI KOHTPOJII W OLEHKH, OCYIIECTBISETCS YYaCTHHUKAMH O0pa3oBaTeIbHOTO
mporecca UCXols U3 O0COOCHHOCTEH IIaHMPOBAHHUS M OCHalleHus kabunera ¢usuku. [Ipu sTOoM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOIUMHCS YMEHHSIMH TIPOBOJAMTH KOCBEHHBIC H3MEPEHUS,
UCCJICIOBaHMSI 3aBUCUMOCTEH (PU3MYECKMX BEJIUYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHUE yleiseTcsl pelIeHUI0 pacuéTHBIX U KaueCTBEHHBIX 3an1ad. [Ipu stom ans
pacu€THBIX 3aad NPUOPUTETOM SIBIIIIOTCS 33Ja4dl C SBHO 3aJaHHOW (U3UYECKON MOJENbIOo,
MO3BOJIAIOIINE MTPUMEHSTh U3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelnia Kypca,
TaK U UHTETPUPYS 3HAHUS U3 PA3HBIX pa3zenoB. /i KaueCTBEHHBIX 337a4 IPUOPUTETOM SIBIISIOTCS
3aJaHusl HA OOBSICHEHHE MPOTEKaHUS (GU3NYECKUX SIBICHUU U MPOLECCOB B OKPY)KAIOIIEH KU3HU,
TpeOytoniye BbIOopa PU3NYecKo MOIEIH ISl CUTyalluH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MareprabHO-TEXHUYECKOMY 00ECIIEUEHUIO
yaeOHOro mporecca 6a30BbIl ypoBeHb Kypca (M3HKH Ha YPOBHE CPEIHEro o0Imero oopasoBaHus
JIOJKeH U3y4aTbCcs B  YCIOBUAX MPEAMETHOr0 KaOuHeTta (U3MKM WMIM B YCIOBHSX
MHTETPUPOBAHHOIO KaOWHETa NpPEeIMETOB €CTECTBEHHO-HAyyHOro uukia. B kabunere Qusuku
JOJKHO OBITH HEOOXOJHMMOE J1abopaTOpHOE OOOpYIOBaHHE /Js BBINOJHEHHS YKa3aHHBIX B
nporpaMmMe 1o GU3MKe YYCHHYECKHX MPAKTUIECKUX padoT U IEMOHCTPAMOHHOE 000py/I0BaHHUE.

JlemoHcTpanimoHHOE  00OpyaoBaHHe (QOpPMUpPYETCS B  COOTBETCTBUU C  IPUHLHUIIOM
MUHUMAaJIbHON JOCTATOYHOCTU M 0OECHeuMBaeT IMOCTAHOBKY IEPEUUCIICHHBIX B IMpOrpamMMme I0
¢u3MKe KIIOUEBbIX JEMOHCTpAllMid JJs WCCIENAOBAaHUS H3yYaeMBbIX SBJICHHMH U TPOIIECCOB,
IMIUPUUYECKUX U (PYHITAMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlaboparopHoe 000pya0BaHME IJi YYSHUUYECKHX MPAKTHUECKUX paboT popmupyercs B BUIE
TEMaTHYECKMX KOMIUIEKTOB M oOOecrneuuBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temaruyeckue KOMILIEKTHI J1a0OpaTOpHOTO OOOpYAOBaHUS JOJKHBI  OBITh
MIOCTPOEHbl HAa KOMIUIEKCHOM HCIOJb30BaHUU AHAJIOTOBBIX M HUMPOBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE U(POBBIX TaOOPATOPHIl.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
dbopMUpOBaHHE HHTEpeca M CTPEMJICHHS OOy4arouMxXcs K HayyHOMY MW3YUYEHHUIO MPHPOIbI,
pa3BUTHE UX UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE MO3HaHWS U (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHONICHHS K OKPY KAIOITUM SIBJICHHUSIM;

(dbopMUpOBaHNE HAy4YHOTO MUPOBO33PEHHUSI KaK pe3yJbTaTa U3yuyeHUsI OCHOB CTPOEHHUS MaTEepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHe YMEHUIN OOBSCHATH SBICHUS C UCIOJIb30BaHUEM (PH3UYECKUX 3HAHUM M HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMHEpOBaHUE TPEACTABICHUH O ponM (DU3MKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU ¥ TEXHOJOTHUH.

Joctmxenne STuUX Leied oOecreynBaeTcsl peHIeHHeM CIEIyIoIMMX 3afad B Ipolecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHusi:
npruoOpeTeHre CUCTeMBbl 3HAHMM 00 00X (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHsX,
BKIIIOUYasi MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (PH3UKY U DIIEMEHTHI
acTpou3uky;
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dbopMUpOBaHNE YMEHHUH MPUMEHSATh TEOPETUICCKHIE 3HAHUS JJIs OObICHEHUST (PU3MYECKHUX SBICHUI
B IIPUPOJIE U JJISl IPUHATHUS MIPAKTUUECKUX PEUICHUH B MOBCEAHEBHON KHU3HU;

OCBOEHHUE CIIOCOOOB PELICHUS] Pa3IMYHbIX 33/a4 C SIBHO 3aJaHHOW (pU3MYECKOW MOJEINbIo, 3ajad,
MOJPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO37aHue (DU3MYECKONM MOJENH, aJCKBaTHOH YCIOBUSM
3a]a4u;

NOHMMaHWE (PU3UYECKHMX OCHOB M TPUHUUIOB JCHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIILYIO CPELy;

OBIIQJICHUE METOJAaMH  CaMOCTOSATENBHOTO IUIAHMPOBAHUS W TPOBEICHHS  (DU3MYECKHUX
OKCIEPUMEHTOB, aHAJIW3a MW HMHTEPIpeTauud HHGOPMAIMM, OIpPENIEICHUs] JTOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;

CO3JaHME YCIOBUH JUId pa3BUTUA YMEHHM MPOEKTHO-HUCCIIEOBATENbCKON, TBOPYECKOM
NeSITETBHOCTH.

Ha wusydenue ¢usuku (6a30BbIi ypoBEHb) Ha YPOBHE CpEAHEro o0IIero oobpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Tpennaraemelii B mporpamme no (U3HKe MepeueHb JaOOpaTOPHBIX M MPAKTUUYECKUX padoT
ABIISIETCS PEKOMEHIOBAaHHBIM, YUHUTENb JeNlaeT BEIOOp MPOBEACHUS 1a00OPATOPHBIX pabOT U OIBITOB
¢ yu€TOM UHANBUIYAIbHBIX OCOOCHHOCTEM 00yUYarOmIUXCsl.

COIEPKAHUE OBYYEHUSA
10 KJIACC
Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®usnka — Hayka o npupoae. Hayunble MeTonsl IMO3HAHMS OKpyXkaroumero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue (U3HUECKUX SBIEHUH M TporeccoB. Hayunele rumotessl. Dusnueckue
3aKOHBI ¥ TEOPHUH. [ paHUIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.

Ponp u Mecto ¢usuku B (POPMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI MHpa, B
MIPaKTUYECKON JeATETbHOCTH JIFOJICH.

Llemoncmpayuu

AHanorosbie U U(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUHKHU.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBukeHre. OTHOCUTENIbHOCTh MEXAaHMUECKOro JBMKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpelHsss CKOPOCTb, MIHOBEHHas CKOPOCTb) W YCKOpEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIIMH Ha OCH CHUCTeMbl KoopauHaT. CIOKEHHE TEepeMEIIeHUN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE MBWXKEHHE. ['paduKku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTU U MEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TIaICHMS.

Kpuponuneiinoe asuxeHue. JIBuxeHne MaTepuaibHOM TOUKH MO0 OKPYKHOCTH C IOCTOSIHHOM
M0 MOJYJIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEWHAsI CKOPOCTh. [lepuoa u yactoTa oOpareHus..
[leHTpOoCTpEMUTENTEHOE YCKOPEHHUE.

TexHuueckue ycTpoucTBa U MPAKTHUECKOE MPUMEHEHHUE: CIIHIOMETp, ABUKEHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE IIEpENaYn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTUUECKUX XapaKTEPUCTHK JBUKECHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM POCTPAHCTBE.

Habmronenne aBm>XeHUs Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.



H3mepenne yckopeHus cBOOOIHOTO MaJAeHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenre HepaBHOMEPHOTO JIBMXKEHHUS C IIEJIbIO ONPEETICHUS] MTHOBEHHOUM CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY MYyTAMH, IPOUIECHHBIMU TEJIOM 32 MOCJIEA0BATENIbHbIE
paBHbIE IPOMEKYTKHA BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUYKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOM
HYJIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

Wzydenue nBuxeHus Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHOcTH ['anmunes. Ilepseiii 3akoH HproroHa. MHepuuanbHble CUCTEMBI
OTCU€Ta.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cuwi. Bropoit 3akoH HerooTona st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuuta ynpyroctu. 3akon ['yka. Bec tena.

Tpenue. Bunsl Tpenus (mokosi, CKojibxeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPCHHSI CKOJBKEHUSI W Cwia TpeHus mokos. Kosddumment tpenus. Cuna COMpPOTHBICHUS TpPU
JBUKEHUHU TeJIa B )KUIKOCTH WJIU rase.

[TocTymarenbHOe U BpalaTelbHOE ABUKEHNE a0COIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCUTENBHO OcH BpaileHusd. [1nedo cumbl. YcnoBusi paBHOBecUs TBEPIOTO
Tena.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOIIIMIIHUKY, JBUYKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHue nHEpLUHH.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIMIMX TEJ.

Bropoit 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT AepopMaIiiu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecHs: TBEPOTO Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HHUKAIOIIUX B MPYXUHE W PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPIOTO TeJla, UMEIOIIETO OCh BPAILEHHUS.

Tema 3. 3aKoHbl cCOXpanenusn 6 mexanukKe

NMnynsc MaTepualibHOW TOYKHU (Tesia), CUCTEMbl MaTepUANIbHBIX TOYeK. VMIyibc Cuibl U
W3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPaHECHHs UMITyJibca. PeakTHBHOE NBUKEHUE.

PaGora cubl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprusi marepuayiibHOM Touku. Teopema 00 HM3MEHEHMM KHHETHYECKOU
SHEPTUH.

[ToTenmmansHas sHeprus. [loTeHnmanpHas >HEPrus ynpyro aeOpMHUPOBAHHOW TPy KUHBI.
[ToTeHnuanbHas SHEPTUS TeNa BOIH3U TOBEPXHOCTH 3EMITH.

[ToTennmanpHble W HEMOTEHIMATbHBIC CHIBL. CBsI3p pPabOTHl HEMOTEHIUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.
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TexHuuecKue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHHE: BOJAOMET, KONEp, MPYKUHHBINA
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

[Tepexoa moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne abCONIOTHO HEYNPYroro yaapa ¢ TOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOTHI CUJIbI C U3MEHEHHEM MEXAHUYECKON SHEPTUU Tela Ha MpUMeEpe
paCTSKEHUSI PE3UHOBOIO KIyTa.
Pa3nes 3. MoJsiekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUM U UX ONBITHOE OOOCHOBaHUE.
bpoynoBckoe apmxenue. Auddysus. Xapaktep IBUKEHUS W B3aUMOJICHCTBHUS YACTUIl BEIIECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl MoiiekyJl. KonnuectBo BemectBa. [loctosinHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenps wupeanbHoro raza. OCHOBHOE YypaBHEHUE MOJEKYJISIPHO-KMHETUYECKON Teopuun
UJEabHOrO ra3a. AGCOII0THAs TeMIepaTypa Kak Mepa CpeHe KHHETUUECKON S3HEPTUH TEIII0BOTI0
JBWKeHUs vactul raza. lllkama temmnepatyp KenbBuHa. ['a3oBble 3aKkOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlambrona. M3omporecchl B UIACATBHOM Ta3e C IMOCTOSHHBIM
KOJIMUECTBOM BemiecTBa. ['paduueckoe mpeacTaBleHHE H30IMPOILECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, [OKa3bIBAIOLIME JMCKPETHOE CTPOEHME BellecTBa, Qororpaguu  MoieKym
OPraHUYECKUX COCTUHECHUM.

OmnbIThl 0 AU(PyY3uN KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHSI.

Mognens onsira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHSL.

Monens, nirocTpupyoniast Npupoay JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO raza, U30MpOIECChI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIaBJICHUsI ¥ TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBaHue 3aBUCMMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmoanHaMuyeckass cuctemMa. BHYTpeHHSISI 3Heprus TEepMOIMHAMHYECKOH CHCTEMbI H
criocoObl €€ u3MeHeHus. KomuuecTBo TemyioTsl U paboTa. BHyTpeHHss 3HEprus OAHOATOMHOIO
UJeaNbHOro raza. Bujpl Temonepeaayu: TEIIONPOBOJHOCTb, KOHBEKLUS, U3ITydeHHE. Y IeTbHas
TEIIOEMKOCTH BellecTBa. KonmuecTBo TEIIOTHI IPU TENJIoNEpeiayde.

[Tonsitne 06 agmabaraoM mponecce. [lepBriil 3akoH TepMoauHaMuku. [I[puMeHeHne mepBoro
3aKOHA TEPMOAMHAMUKH K H3omporeccaM. ['padudeckas uaTepnpeTanus padoThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IE.

TennoBble MamuHbl. [TpuHIMOBL neficTBUA TermIoBbIX MammuH. [IpeoOpa3oBaHust sHEpruu B
TeruioBbIX MamuHax. Koadduument noneznoro neiicteus TemioBoi Mamuubl. [ukn Kapho u ero
KO3(DPHUILIUEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.
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TexHuyeckue ycTpoilcTBa U NMPaKTUYECKOE MPUMEHEHHUE: IBUraTeNlb BHYyTPEHHETO CropaHus,
OBITOBOW XOJOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPTUH TeJla IPU COBEPILIEHUH PabOThI: BBUIET MPOOKU U3 OYTHUIKH
noJ JEHCTBHEM CXaToro BO3[yXa, HarpeBaHue 3¢upa B JIATyHHOH TpyOke MyTEM TpEHUs
(BUACOIEMOHCTpALIMS ).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, [BUTATENSI BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEs.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

W3mepeHne yaenbHOM Term10EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u kouaeHcauus. Mcrnapenue u kumeHue. AOCONIOTHAs U OTHOCUTENIbHAsS
BJIQXXHOCTh BO3Ayxa. HacelmieHHBIH mnap. YienpHas TeIuioTa MapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIIEPATYPbl KUTICHUS OT JaBIICHUSI.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHM30TPONHS CBONCTB KPUCTAJUIOB.
Kunkue kpucramnel. CoBpeMeHHbIe MaTepuanbl. [lnaBneHue W KpucTamnuzauus. Y elbHas
TeruioTa miasiaeHus. CyOnumanus.

VYpaBHeHHE TEIIOBOTrO OanaHca.

TexHuuyeckue yCTpOHCTBA M TNPAKTUYECKOE IPUMEHEHHME: TUTPOMETP M IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOJYyYEHHUSI COBPEMEHHBIX MaTepUaioB, B TOM YHCIIe HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenve npu MoOHM>KEHHOM JIaBJICHHH.

Cnoco0Ob1 U3MEpeHus BIAKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JIleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pasnen 4. DuekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpusanus Tesl. DIEeKTpUUECKni 3apsy. J[Ba Buna anekTpudyeckux 3apaaoB. [IpoBonHuky,
JTURJIEKTPUKU U TIOJTYTIPOBOJHUKHU. 3aKOH COXPAaHEHUs AJIEKTPUUYECKOTO 3apsa.

B3aumopeiictsue 3apsnoB. 3akoH Kynona. ToueuHblil 37IeKTpUUECKUN 3apsf. DJIEKTPUYECKOE
nosie. Hampsok€HHOCTB 3nekTpuyeckoro mnosist. [IpuHOun cyneprno3uiuu 3JeKTPUUECKUX IMOJIEH.
JIuHuu HanpsSKEHHOCTH SJEKTPUUYECKOTO MO,

Pabora cun anexrpocratuueckoro nois. [lorenuunan. Paznocts norenuuanos. [IpoBogHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. JIndnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMKoCcTh. KoHmeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHEprus
3apsKEHHOT0 KOHEHCATOPA.

TexHuyeckue yCTpOHCTBA M MPAKTUUYECKOE TMPUMEHEHHUE: 3JEKTPOCKOIM, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB, KOHJEHCATOP, KOMHPOBAJIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU3OBAHHBIX TEIN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEIN.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUUYECKas 3alUTa.
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JMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAIM IJIACTUH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHULIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 3meKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUUYECKUI TOK. YCJIOBHS CyIIECTBOBaHUS 3JEKTPUUYECKOro Toka. McTouHWKHM TOKA.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LETH.

DIIEKTPUYECKOE CONPOTHUBIIEHHE. Y ACIBHOE CONPOTHUBIIEHHUE BeliecTBa. llocienoBarensHoe,
napajuieJbHOE, CMEIIAHHOE COCIMHEHHUE POBOHUKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jxoyis—JIeHa. MOIHOCTD 3IEKTPUYECKOTO TOKa.

DIEKTPOABMKYINAS CUJIa M BHYTPEHHEE CONMPOTUBIICHHE MCTOYHUKA TOKa. 3akoH Owma nmst
MOJIHOM (3aMKHYTO#) anekTpudeckoil nenu. KopoTkoe 3amMbIkaHue.

DJIeKTpOHHAs TPOBOIUMOCTD TBEPIBIX METANIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJIOB OT
teMriepatypbl. CBEpXIIPOBOIUMOCTb.

DNIeKTpUUYECKH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TorynpoBonuuku. CoOCTBEHHAs U MPUMECHAs! TPOBOJAUMOCTH MOTYNPOBOIHUKOB. CBOliCcTBa
p—n-nepexona. IloaynpoBogHUKOBBIE TPUOOPHI.

OJIEKTpUYECKUII TOK B pacTBOpaXx WU pacilaBaxX 3JIEKTPOIUTOB. IJIEKTPOIUTHYECKAs
JUCCOIUAIUS. DIEKTPOJIN3.

DneKTpuueckuil ToK B razax. CaMOCTOATENbHBIM U HECAaMOCTOSTENbHBIM pa3psaa. MoiHus.
IIna3zma.

TexHUUecKue ycTpoicTBa M MPAKTHUECKOE NMPUMEHEHHUE: aMIIepMETpP, BOIBTMETp, PEOCTaT,
HUCTOYHHKU TOKa, DJIEKTPOHArpeBaTelIbHbIe MPUOOPHI, AJIEKTPOOCBETUTEIBHBIE MPUOOPHI,
TEPMOMETP  COMPOTHBICHHUSA, BaKyyMHBI  JOUON, TEPMHUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COINPOTHUBIICHUS LMUJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, [JIOIIAIU
MOTNIEPEYHOT0 CEYCHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

IIpssmMoe wu3MepeHue 3IIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHME TaJlbBAaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa 1 NPpOBOAMMOCTb BO3IyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHne cMemaHHOTO COeIMHEHHS PE3UCTOPOB.

N3mepenne >neKTpoABMKYIIEH CHUITbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeamMeTHblie CBSI3U

Wzydyenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4€TOM
COJIEpXKATEHHBIX MEXKITPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHU, XUMHUH, Teorpadun
Y TEXHOJIOTHH.

Meocnpeomemnvie nonsamusi, CBSI3aHHBIE C W3YYCHHUEM METOJOB HAy4YHOTO TTO3HAHMUS:
SBIICHUE, HAy4HbIH (QakT, rumore3a, (U3WUECKas BeIUMYMHA, 3aKOH, TEOpHs, HaOIIOJICHUE,
SKCHEPUMEHT, MOJECINPOBAHNE, MOJIEIb, U3MEPEHHUE.
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Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, JIMHEWHAs (QyHKIus, mapabosa, rumnepoona,
uX rpaduKu U CBOICTBA, TPUTOHOMETPUUYECKUE (PYHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHO€ TPHUTOHOMETPUUYECKOE TOXIECTBO, BEKTOPbl M HX IMPOEKIMM Ha OCH KOOpJHWHAT,
CJI0’)KEHUE BEKTOPOB.

buonoecus: MexaHnyeckoe ABWKEHUE B KMBOU mpupoze, nuddys3us, ocMoc, TEIIO0OMEeH
JKUBBIX OPraHU3MOB (BUABI TEIUIONEpPEAauu, TEIJIOBOE PABHOBECHUE), SJECKTPUUYECKUE SIBIICHUS B
JKUBOU TIPUPOJIE.

Xumus: DUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHas Macca, TeIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKUJKOCTEH U ra30B, AJIEKTPUUYECKHUE CBOMCTBA
METAJIOB, ANEKTPOIUTUYECKAS JUCCOLUALINS, TAIbBAHUKA.

T'eoepagpus: BNaxxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa30BaHUE JIBMXKEHHI C UCIOJIb30BAHUEM MEXaHHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIMITHUKNA, HWCIOJIb30BAHUE 3aKOHA COXPAHCHHUS HUMITyJbca B TEXHHKE (pakeTa,
BOJIOMET U APYTHE), IBUTATEIh BHYTPEHHETO CTOPAHMSI, TApOBasi TYpOUHA, OBITOBOM XOJIOAMILHUK,
KOHJIMLIUOHEP, TEXHOJOTUU TOJyYEHHsS] COBPEMEHHBIX MaTEPHAJIOB, B TOM UHCJIE HAHOMAaTEpHUaoB,
U HAHOTEXHOJIOTHH, D3JIEKTPOCTATHUYECKasl 3alluTa, 3a3eMJICHHE JJICKTPONpPHUOOPOB, KCEPOKC,
CTpYHHBI TNPUHTEp, OJJIEKTpOHArpeBaTelbHbIe NPUOOPBI, SIEKTPOOCBETHUTENbHBIE MNPUOOPHI,
rajlbBaHHKa.

11 KJIACC
SJEKTPOANHAMMKA (12 yacoB)

B3aumoneiictBue TokoB. MaruutHoe nojie. Cuna Ammepa. Cuna JlopeHiia.

MarsuTHBIC CBOMCTBA BEIICCTRA.

OTKpBITHE JIEKTPOMArHUTHOW UHAYKIIMKA. MarHUTHBIA MOTOK.

[TpaBuiio Jlenna. 3akoH 37€KTPOMarHUTHON MHTyKIIUH.

Buxpesoe snekrpuueckoe nozie. I{C MHIYKINUU B IBUKYIIMXCS IPOBOAHUKAX.

Camounnykuusi. UTHIyKTUBHOCTH. DHEPTUS MATHUTHOTO TOJISI TOKA.

B3anmoCBA3b 27EKTPUYECKOTO U MAarHUTHOTO IIOJIEN.

JlaGopaTopHbie pabOThI
1. HaGmroneHnue neicTBHS MarHUTHOTO TOJIS Ha TOK.
2. 3ydeHue sBICHUS 3JIEKTPOMArHUTHON MHIYKIIHH.
JeMoHcTpanuun
MarsauTHoe B3aMOJCHCTBHE TOKOB.
OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.
MarauTHas 3anuch 3ByKa.
3aBucuMocts D/]C MHAYKIIMN OT CKOPOCTH U3MEHEHHUSI MATHUTHOT'O MTOTOKA.

B pesynbrare uzydenus paszaena 00y4yaronuiics T0IKeH:

3HAMb/NOHUMAMb !

CMBICJT TOHATHI: B3aUMOJICUCTBUE, FJIEKTPOMArHUTHOE MOJIE;

CMBICT (PU3NYECKUX 3aKOHOB JIEKTPOMArHUTHOM WHIYKIIHH;

BKJIQJI POCCHUHCKHX M 3apyO€KHBIX YUYEHBIX, OKa3aBIIMX HaWOOJbINEe BIUSHUEC HA DPA3BUTHE
bu3uKy;

YMemb.OTUCHIBaTh U OOBSCHATh (PU3WUYECKHE SBICHUS W CBOMCTBA TEN: JJIEKTPOMATHUTHYIO
WHIYKUHWIO; OTIIMYaTh TUIIOTE3bl OT HAyYHbIX TEOpPHH; JejlaTh BbIBOABI HA  OCHOBE
OKCIIEPUMEHTAJIBHBIX JIAaHHBIX; TPUBOJUTH TPUMEPHI, IOKA3BIBAIOIINE, YTO: HAOIIOJCHHUS W
HKCIIEPUMEHT SBIISIFOTCS OCHOBOW JUISl BBIJBMIKEHMSI THUIIOTE3 W TEOPUM, MO3BOJSIOT MPOBEPUTH
HMCTUHHOCTh TEOPETHYECKHX BBIBOJIOB; UTO (U3MUECKash TEOpHsl JA€T BO3MOKHOCTh OOBSCHATH
W3BECTHBIC SIBIICHUS TIPUPOJIBI U HAyUHbIE (DAKTHI, IPECKA3bIBATH €I11e HEU3BECTHHIC SIBIICHUS;
BOCITPUHUMATh M Ha OCHOBE TMOJIYYCHHBIX 3HAHUU CaMOCTOSTEIHHO OIEHWBATH HMH(OPMAIIHIO,
conepxairytocs B cooduiennax CMU, MatepHeTe, HayYyHO-TIOMYJIAPHBIX CTAThX;
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UCNONIb308aMb NPUOOPEMEHHble 3HAHUA U YMEHUS 8 NPAKMUYECKOL 0esimelbHOCU U NO8CEOHe8HOl
JHCU3HU 01 00ecTIedeHUs] OE30MTaCHOCTH KHU3HEIEATSILHOCTH B MPOLIECCE NCIIOIB30BAHUS OBITOBBIX
ANEKTPONPUOOPOB;TOHUMAHUS B3aUMOCBSI3U Y4eOHOr0 MpeaMeTa ¢ 0COOCHHOCTSAMU Mpodeccuit u
npoeCCHOHATBLHON JEATENIbHOCTH, B OCHOBE KOTOPBIX JIeKAT 3HAHUS TO JaHHOMY y4eOHOMY
MIPEAMETY.

MEXAHUKA(64.) + QJIEKTPOAUHAMUKA(104.).

KOJIEBAHUSA U BOJIHBI (16 yacoB)

CBobOosHbIe U BBIHYX/IEHHBIC KosieOanus. Maremarnyecknii MassTHUK. Konebanus rpysa Ha
npyxuHe. ['apmoHuueckue konebaHus. AMIUIMTYAA, Tepuoj, 4acTtora M (aza KojeOaHUU.
[IpeBpateHust SHEPrUU IPU TAPMOHUUECKUX Kosiebanusx. Pezonanc.

CBoOonHbie KosiebaHus B KosiebarenbHOM KOHType. Ileproa cBOOOAHBIX 3IEKTPHUYECKHUX
koneOanuii. [lepeMeHHBIN dJeKTpUUeCKUH TOK. JleHCTByromme 3HA4YeHHs] CHJIBI TOKA U
HarnpspkeHus. Pe3oHaHC B 2JIeKTpHUECKOM Iienu. ABTOKoJeOaHusl [ eHepupoBaHHe AIICKTPHIECKOM
srepruu. Tpanchopmarop. IIpon3BoaCTBO, HCIIOTB30BAaHKE U ITEpPEava MEKTPHUECKON IHEPTUH.

Mexanuueckue BoaHbL. [lonepeunbie 1 IpoJ0JIbHBIE BOJIHBI.

Jnnna Bonubl. CKOpocTh BOJIHBI. PacnpocTpaHeHue BOJH B YNPYTUX cpeAax. 3BYKOBbIE
BOJIHBL. M3inyueHue smeKkTpoMarHuTHbIX BOJH. OnbiTel ['epua. [Ipunuumnel paanocsssu. CBolcTBa
AJIEKTPOMAarHUTHBIX BOJIH. Pannonokanus. [lonsrue o TeneBuieHuu.

JlaGopaTopHnas pabota
3. Omnpezenenne yCKOpeHus CBOOOIHOTO MaieHuUs ITPU TTOMOIIY MasiTHUKA.
JlemoHcTpanuu
MaremaTtnueckuii MasiTHUK.
Konebanus rpy3a Ha npy>KuHe.
CB0OOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.
Ocuusiorpamma nNepeMeHHOro Toka.
['enepaTop nepeMeHHOro TOKa.
W3nydyenue u npuem 3JIeKTPOMarHUTHBIX BOJIH.
OTtpakeHue 1 NMpeoMIICHUE AIEKTPOMAarHUTHBIX BOJIH.

B pe3ynbrate u3yueHus pasjena 00y4yaronuiics JOIKeH:

3HAMb/NOHUMAMb.

CMBICJI TIOHSATHN: BOJIHA;

CMBICJT (PU3UYECKUX BETUYUH: CKOPOCTh, MEXaHUUECKAsl SHEPT s, BHYTPEHHSISI DHEPT S,

CMBICT (PU3NYECKUX 3aKOHOB COXPAHEHUS YHEPTUH;

BKJIaJ] POCCHICKHX M 3apyOE€XHBIX YYEHBIX, OKAa3aBIIMX HauOOJbIlIEee BIUSHUE Ha pPa3BUTHE
bu3uKy;

ymembw.

JeNaTh BHIBOJBI HAa OCHOBE OKCIIEPUMEHTANbHBIX JAaHHBIX; YTO (U3MUYECKas Teopus JaeT
BO3MOKHOCTh OOBSCHSATHh M3BECTHBHIE SIBJICHUS NPHUPOABI U HAy4dHbIE (PAKThI, MPEICKA3BIBAThH CIIIE
HEU3BECTHBIE SIBJICHUS;

OMUCHIBATh W  OOBSICHATH (U3WYECKHUE SIBICHUS W CBOWCTBA TENI: PaCIpPOCTPAHCHHE
AIIEKTPOMATrHUTHBIX BOJIH;

NPUBOAUTH  TMPUMEPHI  MPAKTUYECKOTO  HWCMOJB30BaHUS  (PU3WYECKUX  3HAHWUN:  3aKOHOB
ANEKTPOJIMHAMUKYU B SHEPTE€TUKE; PA3IMUYHBIX BUJIOB JIEKTPOMArHUTHBIX M3YyUYEHUN I pa3BUTHUSA
paauo- U TEIEKOMMYHUKAIUK;

BOCIIPUHUMATh U HAa OCHOBE IMOJIYYCHHBIX 3HAHUN CaMOCTOSITENILHO OIICHHBATh WH(OpPMAIIHUIO,
conepskantytocs B cooduienusix CMU, UnTepHere, HAyYHO-TIOMYJISIPHBIX CTaThsIX;

UCNONb308aMb NPUOOPEMEHHbIe 3HAHUA U YMEHUSA 8 NPAKMUYECKOU 0esimebHOCMU U NO8CEOHEGHOT
JHCUBHU OJIAL.

oOecrieyeHHs OE30MACHOCTH JKU3HEAEATEIBHOCTU B INPOLIECCE HCIOIb30BAHUS CPEACTB paauo- U
TEJICKOMMYHUKAI[UOHHOW CBSI3H;
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OLICHKH BJIMSIHUS HAa OPraHMU3M YeJIOBeKa U JPyrue OpraHu3Mbl 3arpsi3HEHUS] OKPYKarollel Cpeibl;
paloOHaIbHOIO IPUPOIONOIB30BAHUS U OXPaHbl OKPYXKAIOLIEH Cpebl;
MOHMMAaHHUS B3aUMOCBSI3U y4eOHOTr0 MpeaMeTa ¢ 0COOEHHOCTAMHU Mpodeccuii U npodeccuoHaNbHON
JeSITETLHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 110 JaHHOMY Y4eOHOMY IpPEIAMETY.
IJIEKTPOAUHAMMUKA (14 yacos)
OIITUKA
CkopocThb cBETa U METO/IbI €T0 OMPEICICHHUS.
3aKOH OTpa)KCHMsI CBETA. 3aKOH IIpesioMiieHus cBeTa. [loiHOe BHYTpeHHEE OTpaXKEHUE.
JIunza. [TocTtpoenue nzobpaxkeHus B auH3e. PopMysia TOHKOH JIMH3HI.
Hucnepcus ceeta. Untepdepennus ceeta. Judpakus ceeta. udpakiponHas pemneTka.
Bunpel usnyuenuii. Mcrounuku cBeta. Buabsl cnekTpos. CrnekTpalibHBIM  aHalu3.
Wudpakpacnoe u  ynpTpaduoneToBoe  u3inydeHus.  PenrrenoBckue — ayunm.  Illkanma
3JIEKTPOMArHUTHBIX BOJIH.
JlaboparopHbie pabOTHI
4. 3mepenue nokaszaTelis MpeoMIICHUs CTeKIIa.
5. OnpenerneHne ONTHYECKON CHITBI U (DOKYCHOTO PACCTOSIHHSI COOMPAIOIICH JTNH3HI.
6. 3mepeHue IMHBI CBETOBOM BOJIHBI.
7. HabnroieHue CIijIoHOro U JMHEHYaToro CleKTpoB.
JlemoHcTpanuu
OtpaxkeHue cBera.
[Ipenomnienue cBeTa.
WnTepdepennus caera.
Judpakmnus ceera.
[TosrydyeHue ciekTpa ¢ HOMOIIBIO PU3MBI.
[Tomydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.
IIpssMonMHENHOE paCIpOCTPAHEHNE, OTPAKEHUE U IIPEIOMIICHUE CBETA.
OnTuueckue mpruOOpHI.
B pesynbrare uzydenus paszaena o0y4yaroUIuiics T0JIKeH:
3HAMb/NOHUMAMb.
CMBICTI MIOHSATUI: AJIEKTPOMAarHUTHAs BOJIHA;
CMBICJT (PU3NYECKUX 3aKOHOB JIEKTPOIMHAMUKH;
ymemy:
OIUCBIBATH M OOBACHATH (PU3UUYECKHE SBJICHUS U CBOICTBA TEJl: BOTHOBBIE CBOICTBA CBETA;
OTJINYATh TUMOTE3bl OT HAYYHBIX TEOPHIl; 1€JaTh BBIBObI HA OCHOBE IKCIIEPUMEHTAIbHBIX TaHHBIX;
HNPUBOAUTH MPUMEPHI, MTOKA3bIBAIOIINE, YTO: HAOIIOEHUS U SKCIEPUMEHT SBJISIFOTCS OCHOBOM JIJIst
BBIIBMJKEHUS TUIIOTE3 U TEOPHA, TO3BOJISIIOT IPOBEPUTH UCTUHHOCTh TEOPETUUECKUX BBIBOJIOB; UTO
¢u3uyeckass TEOpHs AT BO3MOXKHOCTb OOBSCHSATH HM3BECTHBIC SBICHHS TNPHUPOJIBI U HAy4YHbIE
(bakThl, MpeICcKa3bIBaTh €1le HEU3BECTHHIE SIBICHUS;
BOCIIPUHMMATh M Ha OCHOBE IOJIyYEHHBIX 3HAHMH CaMOCTOSITEIbHO OIIEHMBATh HH(OPMALHIO,
conepskantytocs B cooduienusix CMU, UuTepHere, HAy4HO-TIOMYJISIPHBIX CTaThsIX;
UCNONb308aMb NPUOOPEMEHHbIe 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEBHOT
JHCUBHU OJIA.
OLIEHKHU BJIMSHUS Ha OPraHU3M YeJIOBEKA U JIpYTHe OPraHU3MBbI 3arps3HEHUS OKpYKaroIlel cpeibl;
paloHaIbHOIO IPUPOIONOIB30BAHUS M OXPaHbl OKPYKAIOIIEH Cpeibl;
MOHMMAaHHMs B3aUMOCBSI3U yU4e€OHOTO MpeaMeTa ¢ 0COOEHHOCTIMHU npodeccHii U nmpodeccuoHalIbHON
NeSITEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 IaHHOMY y4eOHOMY MpEeMETY.
OCHOBBI CTO. KBAHTOBASI ®U3UKA.OPU3UKA ATOMA U ATOMHOI'O SIIPA
(18 yacos)
VHBapuaHTHOCTh MOJIYJsi CKOPOCTH CBeTa B BakyyMe. I[IpUHIMII OTHOCHUTEIBHOCTH
OitHmTeiHa. CBsA3b MacChl U SHEPTHH CBOOOIHON YaCTHIIBI. DHEPTHUS TTOKOSI.
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I'mnore3a Ilmanka o xkBaHTax. ®otoadpdexr. Teopus doroaddexra. Ilpumenenue
dororddexra.
®otonbl.  KopnyckynsapHo-BoaHOBOM — ayanu3Mm. COOTHOLIEHHE  HEONpPEeAeTICHHOCTEH
I'eiizenOepra. Xummuueckoe AeUCTBUE CBETA.
Crpoenue aroma. OnwiTel Pesepdopma. KeantoBbie moctynatel bopa. Mogens atoma
Bojopoa o bopy. Tpynnocrtu teopun bopa. Jlasepsl.
Crpoenue atomMHOro sipa. M3oronsl. SlnepHbie cuiibl. DHEPrus CBsI3U aTOMHBIX sJIEP.
OtkpeiTHE paguoakTHBHOCTU. Aunb(da-, Oera- W ramma-u3IydeHus. PaauoakTHBHbBIC
npespaiuenus. [lepuon nomypacnana. 3aK0H paguoaKTUBHOTO paciaja.
Mertoabl HaOMIOEHUS U PETUCTPAIIUU HJIEMEHTAPHBIX YACTHIL.
Henenue u cuntes saep. SAnepuelit peakrop. AnepHas sHepreTrka. TepMosiiepHbIe PEaKIUH.
Binmsinne noHM3upyromen paguanuy Ha )KMBbIe OPraHu3MBbl. J[03a n3irydeHus.
DneMeHTapHble yacTulibl. OyH1aMEHTaJIbHbIE B3AUMOJICHCTBHS.
JemMoHcTpanuu
dotorpdexkr.
Jlazep.
CueTyuK HOHU3UPYIOIINX YACTHUIL.
B pesynbrare nuzyuenus pazaena 00ydarommiics 10KeH:
3HAMb/NOHUMAMb !
CMBICI TOHATUN: TMIIOTE3a, 3aKOH, TEOPHsI, B3aUMOJCIHCTBHUE, 3JIEKTPOMArHUTHOE I10JI€, BOJIHA,
¢boTOH, aTOM, aTOMHOE PO, HOHUZUPYIOIINE U3TYUCHHUS;
CMBICT (PU3NYCCKUX BEITUYHH: UMITYJIbC, pa00Ta;
CMBICIT (pr3nUYecKuX 3aKOHOB GoTorddekTa;
BKJIa]] POCCHICKMX M 3apyOCKHBIX YYCHBIX, OKA3aBIIMX HAWOOJbIICEe BIUSHUE HA Pa3BUTHE
(076370478
ymemsw.
OTHCHIBATh U OOBACHATh (PU3UYECKHE SBICHUS M CBOWMCTBA TeJ: M3Iy4YEeHHE U TMOTJIOLIEHUE CBETa
aToMoM; $poTorddeKT;
OTJINYATh TUNIOTE3bI OT HAYYHBIX TEOPUH; JIe1aTh BBIBOJIBI HA OCHOBE SKCIIEPUMEHTAIbHBIX JIAHHBIX;
MPUBOAUTH MPUMEPHI, MMOKA3bIBAIOIINE, YTO: HAOIIONEHUSI U SKCIIEPUMEHT SIBJISIOTCS OCHOBOM IS
BBIJIBUKEHUS TUIIOTE3 U TEOPUH, MTO3BOJISAIOT IPOBEPUTHh HICTUHHOCTh TEOPETUUECKUX BBIBOJOB; UTO
duszndeckass TeOpHUs JAaeT BO3MOXKHOCTH OOBSICHATH HM3BECTHBIC SIBJICHUS MPUPOABI U HAyUYHBIC
(bakThl, MpeICcKa3bIBaTh €Ile HEU3BECTHHIE SIBICHNUS,
MPUBOAUTH MPUMEPHI MPAKTUYECKOTO HUCIIOIH30BaHMS (DU3NYECKUX 3HAHUMN: KBAHTOBOW (PU3UKHU B
CO3/JaHUU SJIEPHOU PHEPIETHKH, J1a3€POB;
BOCIIPUHUMATh M Ha OCHOBE TMOJIYYCHHBIX 3HAHUU CAMOCTOSTEIHHO OIEHHWBATh HMH(POPMAIIHIO,
conepskaityrocs B coobmennsx CMU, MaTepHeTe, HAyYHO-TIOMYJISIPHBIX CTaThsIX;
UCNOIb308aMb NPUOOPEMeHHble 3HAHUS U YMEHUS 8 NPAKMUYECKOL 0esimelbHOCU U NOBCEOHe8HOl
HCUBHU ONIA.
MMOHUMaHHUS B3aUMOCBSI3U YUEOHOTO TIPEeIMETa C 0OCOOEHHOCTSIMU TTpodeccuii U nMpodecCHuOHaATHLHON
NESITEIbHOCTH, B OCHOBE KOTOPBIX JISXKAT 3HAHHUS 110 JAHHOMY y4eOHOMY TpEMETY.
CTPOEHHUE BCEJIEHHOM (6 uacos)
Conneunas cucreMa. CoBpeMEHHbIE MPEICTABIECHUS O MPOUCXOKAEHUHU U 3Botonnu ConHia
u 3Be3n. Knaccuduxkarus 3Be3q. 3Be3/bl 1 UICTOYHUKH uX dHeprud. ['amaktuka. [IpeacraBienue o
CTPOEHUHU U 3BOJIFOLMU BceneHHOM.
JemMoHCcTpanyu
['mo6yc 3Be3HOTO Heda.
Monens HeGecHOM chepbl.
Temrypuil.
3BE3/IHbIE KAaTaJIOTH U KapThl.
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N3006paxeHus pa3TuyHbIX TUIIOB YaCOB.

@dotorpaduu TEIECKONOB /Ui U3yUEHHs U3ITyUYSHHS B PA3JIMYHBIX AUANA30HAX.
®DoTO MUPOBBIX 00CEPBATOPHI.

®otorpadus moBepxHOCTH JIyHBI

Tabmup! GU3MUecKux U OpOUTANBHBIX XapaKTEPUCTHUK TUIAHET.

. I'mo6yc Jlynsr.

. Anarpamma I'epumnpynra-Peccena.

. CXeMbl BHYTPEHHEIO CTPOEHUS 3BE31.

. CxeMbl TepMOSIIEPHBIX PEeaKLUil B HEAPaX 3BE31.

. Cxembl, WimocTpUpyomue Moieinu Beenennoil.

. Tabunna-cxema OCHOBHBIX ATAINOB pa3BUTHs BceneHHO.

B pesynbrare uzydenus pasjena 00y4Jaronuiicst TOIKEH:

3HAMb/NOHUMAMb !
CMBICJI TIOHSATUM: TJIaHEeTa, 3Be3/1a, CoIHeUHas cucTeMa, rajlakTuka, Beenennas;
CMBICT (PU3NYECKUX 3aKOHOB KJIACCHUYECKON MEXaHUKH, BCEMUPHOT'O TATOTCHUS;
BKJIa]] POCCHICKHX M 3apyOCKHBIX YYCHBIX, OKA3aBIIMX HAWOOJbIICEe BIUSHUE HA PAa3BUTHE
(07370478
ymems.
OMKCHIBATh U OOBICHATH (M3MUECKUE SIBICHUS M CBOICTBA TEN: JABIKEHHE HEOECHBIX Tel U
MCKYCCTBEHHBIX CITyTHHUKOB 3€MJIH;
OTIIMYATh TUIOTE3bl OT HAYYHBIX TEOPUH; TPUBOJUTH MPUMEPHI, TOKA3bIBAIOIINE, YTO: HAOIIOICHUS
U DKCIICPUMEHT SIBJISIOTCS. OCHOBOM TSI BBIABM)KCHUS THIIOTE3 U TCOPHM, YTO (PU3HUYECKAsT TCOPHS
JTAeT BO3MOXKHOCTh OOBSCHATH M3BECTHBIC SIBJICHUS IMPUPOJIBI U HaydHbIe (DaKThI, MPEICKA3BbIBATD
eI1Ie HEU3BECTHBIC SIBJICHMUS;
BOCIIPUHMMATh U HAa OCHOBE IMOJIYYCHHBIX 3HAHUN CAMOCTOSITENILHO OIICHHBATh WH(OpPMAIIHUIO,
conepskantyrocs B coooenusix CMU, MaTepHere, HAy4HO-TIOMYJISIPHBIX CTaThsIX;
UCNONIBb306aMb NPUOOPEMeHHble SHAHUS U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCU U NOBCEOHEBHOU
HCUZHU OIS
MOHMMAaHUS B3aUMOCBSI3U y4eOHOTO MpeaMeTa ¢ 0COOEHHOCTAMHU Mpodeccuii U MpodeccuOHANBHON
JeSTeTLHOCTH, B OCHOBE KOTOPBIX JIKAT 3HAHUS 110 JAHHOMY Y4€OHOMY TIPEMETY.

PesepBHoe Bpems (4 yaca)

Me:xnpeameTHble CBSI3U

Wzydyenne kypca ¢usuku 6a3oBoro ypoBHsS B 11 Kiacce OCYyIIECTBISIETCS C Y4YETOM
COJIEpXKATEIBHBIX MEXKIIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKU, OUOJIOTHHU, XUMUH, reorpadun
Y TEXHOJIOTHH.

Mesxcnpeomemuvie nowsimusi, CBSI3AHHBIE C W3YYCHHEM METOJOB HAy4YHOTO TTO3HAHMUS:
SBIIEHUE, HAy4HbIH (akT, runore3a, (u3MUeckas BETUYMHA, 3aKOH, Teopus, HaOI0aeHHeE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHWe CUCTEMBl YpaBHEHHM, TPUTOHOMETpUYECKHE (QYHKIUH: CUHYC,
KOCHHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXICCTBO, BEKTOPHI U HX
MPOSKIIMA Ha OCH KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOAHBIC DIIEMEHTAPHBIX (YHKIIHIA,
MIPU3HAKYU TI0I00MS TPEYTOJIBLHUKOB, OMPeIeNIeHNE TUIOMAIN TUIOCKUX (puryp u 00bEMa Tel.

buonocus: >nexTpuueckue SBICHUS B )KUBOU MPUPOJIE, KOJleOaTeNbHbIE TBUKEHHS B )KUBON
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOW MIPHUPOJIE, IEHCTBUE paHaIlii Ha )KUBbIC OPTaHU3MBI.

Xumusi: CcTpoeHHME AaTOMOB UM MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMYECKOU PEIIETKH, CIIEKTPaIbHbIN aHaIN3.

l'eocpaghus: MarHUTHBIC TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MOBEPXHOCTH, TPEICKa3aHUE 3eMIICTPSCEHU.TexHonocus: JWHUUA DICKTpoIepeaad, TeHepaTop
MEPEMEHHOTO TOKA, AJIEKTPOJBUraTeIb, MHAYKIIMOHHAS TI€4b, pajap, paauoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBYU-nieub, mpoeKIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJTHEYHAs OaTapes.
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IIVIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHUSA IPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mnpeamera «®Dusuka» Ha ypoBHE cpeAaHero oOmero oobpazoBaHuUs
(6a30BBIi YPOBEHB) TOJIKHO 00ECTIEYUTh TOCTHKEHUE CIEAYIOMINX JIMYHOCTHBIX, METAIIPEIMETHBIX
U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE pE3yJbTaThl OCBOEHUS yueOHOro mnpeamera «Du3HMKa» OIKHBI OTpPaxarhb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTpEHHEU
MO3UIMEH JTUYHOCTH, CUCTEMOU LIEHHOCTHBIX OPHEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM LIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OTIbITA M OMBITA JESATENILHOCTH B MPOLIECCE Peaau3alid OCHOBHBIX HAIpaBlIeHUH BOCHHUTATEIbHOU
JESITEIbBHOCTH, B TOM UHUCIIE B YACTHU:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAXKJAHCKOM  MO3uLMKM  OOyyarolerocss Kak akTUBHOIO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

IOPUHIATHE TPAJAULMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX M JAEMOKPATUYECKHX
IIEHHOCTEM;

TFOTOBHOCTb BECTU COBMECTHYIO JESTEIbHOCTb B MHTEpEcax TIpa)kJIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAJIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX (PYHKLIMSIMU
Y Ha3HAYCHUEM;

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2)IaATPUOTHYECKOT0 BOCTIMTAHMS

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHUKEHHUSIM POCCHMCKUX YUEHBIX
B 00J1acTH (DU3UKHU U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHbIE PEIICHHs, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHUCIIE B JAESITEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4)3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIKOYas 3CTETUKY HAay4YHOI'O TBOPYECTBA, MPUCYILErO
¢buznueckoil HayKe;

5)TpynoBOro BoCnuTAHMA:

MHTEPEC K pa3IMuHbIM chepam npoeccuoHaIbHON AesITENbHOCTH, B TOM YHCIIE CBA3AHHBIM C
¢u3uKOil M TEXHMKOH, YMEHHE COBepLIaTh OCO3HAHHBIM BbIOOp Oynayumiei mnpodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIaHBI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHUIO M caMOOOpa3oBaHMIO B 00JacTH (PU3MKU Ha
MPOTSKEHUH BCEU JKU3HU,

6)3K0JI0rM4€eCKOr0 BOCTIUTAHUS

c(OpPMUPOBAHHOCTh  JKOJIOTMYECKOM KYyJIbTYyphl, OCO3HAaHUE TIJ00AJIBHOIO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

MJITAHUPOBAHUE U OCYIIECTBIICHHE JIEUCTBUI B OKPYXKAIOIIECH cpe/ie Ha OCHOBE 3HAHUS Leen
YCTOMYMBOTO Ppa3BUTHsI YEJIOBEUECTBA; PACIIUPEHHE OIBITA JEATENBHOCTH 3KOJOTHYECKOU
HAIpPaBJIEHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUI 110 (PU3UKE;

7)eHHOCTH HAYYHOT0 MO3HAHUS:CPOPMHUPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO  pa3BUTHUS  (U3MUECKONM HAyKHU;0CO3HAHME I[EHHOCTH HAay4YHOU
NeSITeIbHOCTH, TOTOBHOCTh B IIpolecce U3y4deHHs (U3MKH OCYIIECTBIISATH IPOCKTHYIO U
HCCJIEIOBATENILCKYIO ACSITEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE.
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METANPEIMETHBIE PE3YJIbTATHBI
Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble JJornuyeckue aeiicTBHA:

CaMOCTOSITENIbHO  (OPMYJMPOBATh M AKTyaJU3UpOBaTh NpodJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATh LENH AEATEIbHOCTH, 331aBaTh IapaMeTPbl U KPUTEPUU UX JIOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3palaTeIBaTh IJIaH pelIeHUs MPOoOIeMbl C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX U
HEMaTepUalIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBUE pE3YJIbTATOB ILIEJISAM,
OLICHUBATh PUCKH IMTOCIEICTBUH JESITEIBHOCTH;

KOODAMHUPOBATb M BBIIOJMHATH pPabOTy B YCJIOBUSIX pEAJIbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX ITPOOJIEM.

Ba3oBble uccienoBarebCKue AeiCTBHA:

BJIAJCTh HAYYHOH TEPMHHOJOTHEH, KIIOYEBHIMH MOHATHUSAMH U METOAaMU (PHU3UIECKOM
HayKU;

BJIQ/IETh HaBbIKAaMH Y4e€OHO-MCCIIEI0BATEIbCKOW M MPOEKTHOW JESTENbHOCTH B 001acTu
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY TOUCKY METOJOB pEIICHUS 3a1ady
(Gu3UYECKOro cofepKaHMsl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IIO3HAHMSI,

BJIAQJETh BUJIAMU JIEATEIBHOCTH IO MOJYYEHHUIO HOBOIO 3HAHHUS, €ro HWHTEPIPETALNH,
npeoOpa3oBaHUIO M MPUMEHEHHUIO B Pa3IMYHBIX yUEOHBIX CHTyalHsAX, B TOM YHCJE MPH CO3TaHUH
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CJICACTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y
€€ pelleHys, HAXOUTh apryMEHThI JJI 10Ka3aTeIbCTBA CBOUX YTBEPKICHMI, 3a71aBaTh MapaMeTphbl
Y KpUTEPUU PEIICHUS,

aQHAJIM3UPOBAThH MOJYUYEHHBIE B XOJ€ PEUICHUS 3aJauyd pe3yJbTaThl, KPUTUUECKH OLICHUBATh
UX IOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbHON NEATEIBHOCTH, B TOM
YUCJIe MPU U3y4eHUU HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAaHUS MO (PU3MKE B IPAKTUUECKYIO 00J1aCTh KUZHEACSATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEAIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BIIQJICTh HABBIKAMU TONy4YeHHs WHGpOpManuu (PU3NYECKOro CcoAepKaHUs W3 HCTOYHHKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbHO OCYLIECTBISATh IOUCK, aHajiu3, CHUCTEeMaTHU3alUi0 U
MHTEPIIPETANIO HHPOPMALINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIIONIb30BaTh CPEACTBAa MHGOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHMU3AallMOHHBIX 3aJad C coOJ0JeHHueM TpeOoBaHUl
HPrOHOMHUKH, TE€XHUKHU O€30MaCHOCTH, TMTHEHBI, pecypcocOepeKeHHsl, MPaBOBBIX M 3TUYECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJIEPIKAHUS B PA3TUYHBIX opMaTax ¢ yU4ETOM Ha3HAUYCHUS
uHpOpMallMl ¥ 1eNeBOM ayAuTOpUM, BbIOMpas ONTUMAIbHYIO (OpMYy TMpEACTaBIECHUS U
BU3yaJIU3aIUU.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

OCYILIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMH JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYalUi U CMSATYaTh KOH(QIUKTHI;



16

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEICTB;

IIOHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpaTh TEMaTHUKy U METOIbl COBMECTHBIX ACUCTBHUI C y4€TOM OOLIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAMHHUPOBATH JCHCTBUS
0 €€ JOCTHXKCHUIO: COCTABJIATH IUIAH JEWCTBUHM, pacHpeleisiTb polIv ¢ Y4YETOM MHEHHU
Y4aCTHUKOB, OOCY>KJaTh pe3yJIbTaThl COBMECTHOU pabOThI;

OLICHUBATh KA4eCTBO CBOETO BKJIA/Ia U KaXKJOT'0 YYaCTHHKA KOMAH[bl B OOIIUI pe3ysbTarT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WJEU C IO3ULUM HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETMUECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYaLUsIX, IPOSBIATh
TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYILECTBJIATh IMO3HABATEIbHYIO JAEATEIbHOCTh B 00JaCTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTaBJIATh IUIAH PELICHHUsS] PACYETHBIX M KAYECTBEHHBIX 3a4ad, IUIaH
BBIMIOJTHEHHSI  MPAKTUYECKOW pabOThl ¢ yuy€TOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacIupATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEIIOYTEHUI;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelIeHNE;01IEeHUBATh PUOOPETEHHBIH OIBIT;

Croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO APYAUIMUA B 001acTU (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/JIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OILICHHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HAaBbIKAMU MMO3HABATEJIbHON PEeQIIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUH U
MBICIIUTENIBHBIX MTPOLECCOB, X PE3YJIBTATOB U OCHOBAHMIA;

MCIIOJIb30BaTh NPUEMBI peIeKCHH JIJISl OLIEHKH CUTYalllu, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKEHUIO;

INPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

OpUHUMATh ce0sl, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mponecce n0CTHXKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTpaMMBbl MO (U3MKE s
YPOBHsI CpefHEro oomiero oOpa3oBaHMs Yy OOYYAIOLIMXCS COBEPILIEHCTBYETCS 3MOIMOHAIBHBIN
WHTEJJIEKT, MPEANoaralonui chopMUpPOBaHHOCTD:

CaMOCO3HaHUSl, BKIJIIOYAIOIIETO CIOCOOHOCTh NMOHMMATh CBOE 3MOIMOHAIBHOE COCTOSIHHUE,
BHJICTh HAIMPAaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMs, BKIIOYAIOIIEIO0 CaAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJEHHE, CIIOCOOHOCTh aAaNTUPOBATHCA K SMOIMOHAIBHBIM MU3MEHEHHSIM U TPOSIBIISTH
TUOKOCTh, OBITH OTKPBHITHIM HOBOMY;BHYTPEHHEH MOTHBAIlMK, BKJIIOYAIONIEH CTpEMIICHHE K
JOCTH>KEHUIO LIEJIN U YCIIEXy, ONTUMHU3M, MHUIIMATUBHOCTb, YMEHUE JEHCTBOBATh UCXOMS U3 CBOUX
BO3MOXKHOCTEH; HMIATUH, BKIIOYAIOUIEH CHOCOOHOCTh IMOHMMATh SMOLMOHAIBHOE COCTOSIHHE
JIpYTUX, YYUTHIBaTh €ro MpPU OCYIIECTBICHUH OOIIEHMs, CIOCOOHOCTb K COYYBCTBHIO H
COIEPEKMBAHNIO;COIIMATLHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOILICHUS C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL.
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INPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIONTUXCS YMECHHM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBl MHpA, B PA3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJOTHHA, B MPAKTHYCCKOM
JIeITEeIILHOCTH JIFOACH

YYHUTHIBaTh TPAHUIIBI IPUMEHEHUSI M3YUYEHHBIX (PU3MUECKUX MOJENICH: MaTepHallbHasl TOUYKa,
WHEpIHaIbHaAs CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENIO, MACaTbHBIA ra3, MOACIH CTPOSHUS
ra3oB, XHUIKOCTEH W TBEPABIX TEJI, TOUCUHBIN DJICKTPUYECCKUN 3aps] MPH pelieHuH (HU3UISCKUX
3aj1adq;

pacno3HaBath (U3WYECKUE SBJICHUS (MPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIPHO-KUHETUYECKON TEOPUM CTPOCHMSI BEIIECTBA U  DJIEKTPOJAMHAMHUKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBI)KCHHE, CBOOOHOE MMaICHUE TEJl, IBUKCHUE
10 OKPY)KHOCTH, MHEPIUs, B3auMoieicTBre Tel, nuddy3us, OpOYHOBCKOE NBIIKEHUE, CTPOCHUE
JKUJIKOCTEH M TBEPHABIX TeJ, U3MEHEHHE O0bEMa Ten NMPH HarpeBaHWM (OXJIKICHHUH), TEIJIOBOE
paBHOBecHe, HCHapeHHe, KOHACHCAIUs, IUIAaBJICHUE, KPUCTAJUIM3AILMs, KUIICHHE, BIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JaBIECHUS Ta3a MPH €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHUS ra3a B U30MPOIIECCax, dJIEKTPU3AIIUS TN, B3aUMOICHCTBUE 3apsI0B;

OTHCHIBATh MEXaHUYECKOE JBUKCHHE, UCTIONB3YS (PM3UUYECKUE BEIMUMHBI: KOOPAUHATA, YTh,
nepeMeNIeHne, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJIbC Tejla, KHHETUYEeCKas YHEPrus,
MOTCHIMAIbHAS JHEPrus, MeXaHW4yeckas paboTa, MeXaHMYecKas MOIIHOCTh; IPU OIHUCAHHUH
MPABWIIBHO TPAKTOBAThH (DM3MUECKUN CMBICI UCIIOJIb3YEMbIX BEJTUYHH, UX 0003HAYCHHMSI M CIUHUIIBI,
HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE NAaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMU BEIMUYNHAMU;

OMHUCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SIBJICHUS, WCIIONb3YS
dbusznyueckue BeIMYMHBL: JIaBEHHWE Ta3za, TeMIeparypa, CpeaHsis KHHETUYecKas dHeprus
XAa0THYECKOTO JBWXKEHHUS MOJEKYJ, CpPEIHEKBaIpaTH4YHasl CKOPOCTb MOJIEKYJ, KOJHYECTBO
TEIUIOThI, BHYTPEHHSA JHEprusi, pabora raza, KOd()PHUIMEHT MOJIE3HOTO ACUCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPU ONMKUCAHUU MPABWIIBHO TPAKTOBAThH (DU3UUYECKUN CMBICI UCTIOIB3YEMbIX BEIMYUH, UX
0003HaYEeHHS M €IMHUIIBI, HAXOIUTH (DOPMYIIBI, CBSI3BIBAIOIINE JTaHHYIO (DU3HUECKYIO0 BETUUYHHY C
JIPYTUMU BEITMYUHAM;

ONUCHIBAaTh M3yUYEHHBIE 3JEKTPUUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUYECKUE SIBICHUS
(mporiecchbl), MCHOIb3YS (PU3NYECKHE BEIUYMHBI: DJIEKTPUUECKUM 3apsij, AJIEKTPUYECKOe IoJe,
HaIpsKEHHOCTH MOJIs, MOTEHLIHUAN, PA3HOCTh MOTEHIIMAJIOB; [IPU OMKUCAHUM MPABUIILHO TPAKTOBATH
(UBUYECKUN CMBICI HUCIIOIB3YEMBIX BETMYUH, X 0003HAUYECHHS W €IMHUIIBI; YKA3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIIME JAHHYIO (DU3HUECKYIO BEIHUMHY C APYTUMU BETUYUHAMU;

aHaJIM3UPOBaTh (U3MYECKUE TPOIECCHl W SBICHUS, HUCIOJB3yS (PU3NYECKUE 3aKOHBI U
NPUHIMILL: 3aKOH BcemupHoro TsroteHus, |, Il u Il 3akonsr HploToHa, 3aKOH coOXpaHeHUs
MEXaHUYECKON SHEPIruH, 3aKOH COXPAHCHUS WMITYJIbCA, TMPUHITUI CYNEPHO3UIIUN CHJI, MPUHIIHIT
paBHOMNpaBUsl HMHEPLUUATBHBIX CHUCTEM OTCYETA, MOJIEKYJISPHO-KMUHETUYECKYIO TEOPHUIO CTPOCHUS
BEII[ECTBA, TA30BbI€ 3aKOHBI, CBSI3b CPEIHEN KHHETHYECKON YHEPTUN TETIJIOBOTO JABUKEHUS MOJICKYIT
¢ a0CONIFOTHOM TeMIepaTypoid, EPBBI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHSI dJICKTPHUECKOTO
3apsana, 3akoH Kymona, mnpudTOM paznuyuath CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBHS (TpaHUIlbl, 00JacTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHUHIIUIBI JEHCTBUS MAIWH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIOIh30BAHMS B IOBCEAHEBHOW KHU3HU;

BBITIOJIHSITh OKCTIIEPUMEHTHI TI0 HCCIICNOBAHUIO (PU3MUECKUX SBJICHWA M TPOIECCOB C
MCIIOJIb30BaHUEM TPSMBIX U KOCBEHHBIX U3MEpPEHUH, MpH 3ToM (HOopMyIHpoBaTh npodiemMy/3anaqdy
U TUIOTE3Y y4eOHOTO JKCIEPUMEHTa, COOMpPaTh YCTAHOBKY M3 MPEMJIOKEHHOTO 00O0pYIOBaHMS,
MPOBOJMTH OMBIT M JOPMYITUPOBATEH BHIBOIBI;
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OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEITUYUH, IIPU 3TOM BHIOMPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHUsI M HWCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKH IOTPEIIHOCTEH
W3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIWYMHAMHU C HCIOJIB30BAaHHEM IPSMBIX
U3MEpPEHMl, MpU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATh pPe3yNbTaThl IMOIYYCHHON
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJE TAOIUI] U TPaHKOB, JA€TaTh BHIBOABI 110 pe3yJibTaTaM
HCCJIEI0BAHMS;

coOmonaTh mnpaBuiaa O€30MacHOro Tpyna MpH TNPOBEICHHHM HCCICIOBAHUNA B pPaMKax
y4eOHOr0  JKCIEepUMEHTa, Yy4eOHO-HCCIEIOBATENbCKOM M MPOEKTHOM  JESTENbHOCTH €
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00OpaTOpHOTo 000pyIOBAHHUS;

peliaTh pacu€THbIC 3a7]a4u C SIBHO 33JJaHHON (U3NYECKON MOJIENbIO, UCIIONb3Ys (pU3nuecKue
3aKOHBI W MPHUHLUIBI, HA OCHOBE aHAIW3a YCJIOBUS 33/a4d BHIOMpPATh (PU3MUYECKYIO MOJEIb,
BBIICTATh (DU3MUECKHE BENUYMHBI U (OpMysbl, HEOOXOAuUMBbIE ISl €€ pelleHUs, IPOBOAUTH
pacu€Thl M OIIEHWBATh PEAIbHOCTH TIOJTYYEHHOTO 3HAYCHUs (PU3NIECKOI BETMUNHBL;

pelmiarb KAauyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUMBYIO IIEMIOUYKY
paccy>XJI€HHI ¢ OMOpOor Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHUS;

MCIIOJIb30BATh MPH PEUICHUH YYeOHBIX 337a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU
JUI TIOMCKA, CTPYKTYpPUPOBAaHHS, HMHTEPIPETAlMd W MPEACTABICHUS Y4YeOHOW M HaydHO-
MOMYJISIPHON MH(POPMAINH, MTOJTYYSHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUUYECKU aHAIM3UPOBATH
NOJy4aeMyro HH()OPMaIUIO; IPUBOANTE MPUMEPHI BKJIA/a POCCUHCKUX W 3apyOCKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIEIO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOIMil;ICII0Ib30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B IOBCEIHEBHOW MKU3HU MJIs
obecrnieueHns 0e30MaCHOCTU MPHU OOpaIIeHUU ¢ MPUOOpaMH U TEXHUUYECKUMHU YCTPOMCTBaMH, s
COXPAHEHHUS 3/10pOBbs U COOJIIO/IEHUS HOPM HKOJIOTHYECKOTO TOBEJCHMS B OKPYIKaIOLLEH Cpeie;

paboTaTh B TPYIIE C BHIIOJHEHHEM PA3JIMYHBIX COLHAIBHBIX POJIeH, IJIaHHUPOBATh PaboTy
IpyNIbl, palMOHAIbHO pacHpeneNaTh OO0S3aHHOCTM M IUIAHUPOBATh  JIEATENbHOCTh B
HECTAaHJAPTHBIX CUTyalUsX, aJ€KBaTHO OLICHMBATh BKJIAJ KaXXIOro M3 YYaCTHUKOB TpPYIIIbI B
pelIeHne paccMaTpUBaeMON MPOOIIEMBI.

K kxoniy obyuenus B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy 00YUAIOIINUXCS YMEHUM:

JIEMOHCTPUPOBAaTh Ha MpUMepax pojib U MecTO (PU3MKU B (POPMUPOBAHUM COBPEMEHHOM
Hay4YHOU KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHHUKH M TEXHOJOTHH, B IPAKTHYECKOU
JeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUPA;

YUUTHIBATh TPAHULIBI MPUMEHEHMS] H3YYEHHbIX (U3MUECKUX MOJENeH: TOYEUHBIH
IIEKTPUYECKUH 3apsf, Jdyd CBETa, TOUCYHBI NCTOYHUK CBETA, AJIEPHAs MOJEIb aToMa, HYKJIOHHAs
MO/JIeIb ATOMHOTO sJIpa MPHU pelIeHnH (PU3NUECcKUX 3a1ay;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (TPOLECCh]) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKH M KBAHTOBOW (U3UKU: DJIEKTPUYECKas MPOBOJWMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aMMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKIMS, JEHCTBHE MAarHUTHOTO IIOJIE Ha NPOBOJAHUK C TOKOM M JIBUXKYIIUHCS 3apsi,
AJIEKTPOMAarHUTHbIE KOJeOaHUsI M BOJIHBI, MPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETAa, OTPa)KEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TOJAApU3alUs CBeTa, JUCHEpCHUsS CBETa,
dorornekrpudeckuii d3pdext (hotodrddexr), cBeTOBOe naBiIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIi0aKTUBHOCTD;

ONHUCBHIBATh M3YYCHHBIE CBONCTBA BEIIECTBA (MJIEKTPUUYECKHE, MarHUTHbIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PAa3JIMUYHBIX CpPEA) M DJIEKTPOMATHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKUE BEIMYUHBI: OJEKTPUUYECKMHA 3apsa], CHJIa TOKa, JIIEKTPHUUECKOE
HaNpsDKEHUE, AJIEKTPUYECKOe COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJABMKYIIAS CHIIA,
paboTa TOKa, MHIYKLIMS MAarHUTHOTO Imojisi, cwia Awmmepa, cuina JlopeHna, WHIYKTHBHOCTh
KaTyIIKH, SHEPTUs 3JIEKTPUUECKOTO W MArHUTHOTO IOJiel, Mepuoa M yacToTa KojeOaHuil B
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KoJIeOaTeNbHOM KOHTYpE, 3aps]l M CWia TOKa B IPOLIECCE MapMOHUYECKHX 3JIEKTPOMATHUTHBIX
KosiebaHui, (POKyCHOE pacCcTOSHHE M ONTHYEeCKas CWJIAa JIMH3bI, MpPHU ONUCAHUM MPABUIBHO
TPAKTOBaTh (PU3MUECKUI CMBICI UCIIOIb3YEMBIX BEJIMUMH, UX 0003HAYEHUS U €JUHULIBI;

OIKCHIBATh U3yUCHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIIONB3YS (PU3NUECKUE BETUUYNHBL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPrUsl U UMITYJbC (OTOHA,
HepuoJ TOJIypacmajga, PHEPTus CBSI3M AaTOMHBIX SAEp, IPU OMUCAHWU IPABHIBHO TPAKTOBATh
(bu3n4ecKuil CMbICI MCIIOJIb3YEMbIX BEIMUYMH, UX 0003HAUCHMS U €IMHUIIbI, YKa3blBaTh (HOPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (PU3MUECKYIO BEIWYHMHY C JIPYTMMHU BEITUYMHAMH, BBIYHCISATH 3HAYCHUE
(GU3M4eCcKOil BETMUNHBL;

aHATU3UPOBaTh (U3NYECKHUE TPOLECCHl U SBICHHS, MCIONBb3Ys (U3NYECKHUE 3aKOHBI U
HOPUHIUIBL: 3aK0H OMa, 3aKOHbI IIOCJIEI0BATEIBHOIO U NapaljIeIbHOTO COEIMHEHUs IPOBOAHUKOB,
3akoH Jxoynsa—JIeHna, 3akOH JJIEKTPOMAarHUTHOM MHIYKLUMH, 3aKOH IIPSMOJIMHEWMHOIO
pacIpOCTpaHEHHs CBETa, 3aKOHbI OTPA)KEHUS CBETAa, 3aKOHBI IPEJIOMIIEHUS CBETa, ypaBHEHHE
OnnmreitHa i Gotodddexra, 3aK0OH COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXPaHEHMs IEKTPHUUECKOTO 3apsi/ia, 3aKOH COXPaHEHMsI MaCcCOBOI0 4Kcia, OCTyIaTsl bopa, 3akoH
paZIMOAaKTHBHOTO pacmajaa, NpU OSTOM pa3Inyarh CIOBECHYIO (OpMYyIHMpOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUA (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OTIpEeNeNATh HANPABICHHE BEKTOPAa MHIYKIIMA MAarHUTHOTO TIOJISI POBOIHMUKA C TOKOM, CHIIBI
Amnepa u cuibl JIOpeH1a;cTpOUTh U ONUCHIBATh U300paXKEHHE, CO3JaBaMO€e IIJIOCKUM 3epKalioM,
TOHKOM JIMH30M;BBITIOIHATH SKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3NYECKHX SIBIICHUI U TPOLIECCOB
C MHCIIOJB30BAaHMEM INPSAMBIX M KOCBEHHBIX HM3MEpEHHil: mpu 3ToM  (HOPMYIHPOBATH
npo0ieMy/3a1aqy U THIIOTE3y y4eOHOTO IKCIIEPUMEHTA, COOMpaTh YCTAHOBKY W3 MPEIJIOKECHHOTO
000py10BaHUs, IPOBOAUTE OIBIT U OPMYJIUPOBATH BHIBOJIBI,

OCYILECTBIISITh PSMbIE U KOCBEHHBIE N3MEPEHUs (PM3NYECKUX BEJIWYHH, IIPU TOM BHIOUPATH
ONTUMAJIBHBIA CIIOCOO W3MEPEHHUs M HUCMOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKH IOIrpEeIIHOCTEel
MU3MEPEHUI;CCIIeIOBaTh 3aBHCUMOCTH  (U3WYECKUX BEIMYMH C HWCIOJB30BAHUEM TIPSMBIX
U3MEPEHUIl: NpU 3TOM KOHCTPYHpPOBAaTh YCTAaHOBKY, (DUKCHUPOBATh pE3yJbTaThl IOIy4EHHOU
3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BUJE TAOJHI] U TPAQHKOB, J€IaTh BBIBOABI 110 pe3yJIbTaTaM
UCCIIE/IOBaHMS;

coOmoaTh TpaBuWiIa O€30MacHOTO Tpyna MpH TPOBEISHHH WCCIEIOBAHUNH B pPaMKax
y4eOHOTO  SKCIIEPUMEHTa, Yy4yeOHO-HUCCIIEZOBATENIbCKOM M MPOEKTHOM  JIeATENBHOCTH ¢
UCTIOJT30BaHUEM M3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pelath pacu€THBIE 33J]a4 C SBHO 33JaHHOM (U3NYECKOl MOJENbI0, HCIONb3Ys (PU3NUECKUe
3aKOHBI W TPHUHIUIBI, HA OCHOBE aHalHM3a YCIOBHSA 3aJaydl BHIOMPATh (PU3UYECKYI0 MOJIEINb,
BBIJICNIATE (PU3MYECKHE BEIMYUHBI U (OpPMYJbl, HEOOXOOUMBIE sl €€ pelleHHs,, MPOBOAUTH
pacu€Thl W OIIEHWBATh PEATBHOCTH IIOJYY€HHOTO 3HAa4YeHHs (U3MUECKON BEIMYUHBI;penaTh
KayeCTBEHHBIE 33Ja4yM: BBICTPAUBATh JIOTHYECKH HEMPOTHBOPEUYMBYIO LIEMOYKY PACCYXICHHHA ¢
OTIOpPOi Ha M3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECCKHE SBICHUS,

UCIIOJIb30BaTh NPU PEIICHUH Y4eOHBIX 3a]1a4 COBpPEMEHHbIEe MH()OPMAIIMOHHBIE TEXHOJIOTHH
JUI  TIONCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAllMd W TMPEICTaBICHUS Y4YeOHOW MW HaydHO-
HOMyJIApHON MH(OpPMAIMK, MOTYYEHHON U3 pa3IMYHBIX UCTOYHMKOB, KPUTUYECKH aHAIU3UPOBATH
MOJTy4aeMyr0 WH(POPMAINI0;00bCHITh MPUHINIBI IEHCTBHAS MaIllWH, TPUOOPOB M TEXHUYECKHUX
YCTPONCTB, pa3iInyarh yCIOBUS UX O€30IaCHOTO UCIOIb30BaHUS B TIOBCEHEBHOW KHU3HH;

NPUBOJIUTH TPUMEPHI BKIA/Ja POCCHICKUX W 3apyOCKHBIX YUYEHBIX-(DM3HKOB B pPa3BHTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOIB30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOW JKU3HU JIJISI 0OeCTieueHMs
0€30MacHOCTH NpHU OOpAIIEeHUH C MpUOOpaMH U TEXHHUUYECKUMH YCTPOWCTBAMHM, JAJISI COXpPAHEHUS
3I0OPOBBSL M COOJFOJICHHSI HOPM HKOJIOTUYECKOTO TOBEICHHS B OKPYXaroIIeH cpere;padoTath B
IpyIIIE C BHIIOJIHEHUEM Pa3IMYHBIX COLMATBHBIX POJIEH, MJIaHUPOBATh pabOTy TPYIIIIHL.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne n/n HaumeHoBaHue pa3jiejioB U TeM KoanyecTBo yacoB DieKTpoHHbIe (IUPPOBLIE)
NporpaMmMsbl Bcero Kontposnbnbie IIpakTnueckne 00pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Pazgen 1.OU3UKA U METOIbl HAYYHOI'O IO3HAHUSA
1.1 ®du3uKa U METOJbl HAYYHOTO IMO3HAHUS 2 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zpen 2.MEXAHUKA
bubnnorexa [JOK
21 Kitnematiia > https://m.edscLJEJ.ru/7f41bf72
2.2 JiHamMuKa 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 ﬁggi?/(;ée%ascﬁ)?ﬁ/? fA1bf72
Hroro no paszneny 18
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuorexa [IOK
TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJTUHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 5 bubmmoreka HOK
epeX0/Ibl https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznen 4.9JIEKTPOAUHAMMUKA
4.1 DneKkTpocTaThKa 10 1 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 35eKTpUYeCKUd TOK. TOKH B 12 1 bu6muoreka [JOK
Pa3IUYHBIX Cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 3 3



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢poBbie)
Ne i/ S — Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06PA30BATEbHBIE
padoThI padoThI pecypesl

Paznen 1.2JIEKTPOAUHAMUKA

bu6mmorexa [IOK
Hroro mo pasnexy 12 . 3 https://m.edsoo.ru/7f41c97c
Pa3znen 2.MEXAHHUKA + 3JIEKTPOJINHAMUKA.KOJJEBAHUSA U BOJIHBI

bu6mmoreka [IOK
Hroro no pasexy 16 ! . https://m.edsoo.ru/7f41c97c
Paznen 3.9JIEKTPOAUHAMMUKA. OIITUKA
Uroro no pazgeny 14 1 4 bubmorexa LIOK

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

PA3JIEJI 4.0CHOBBI CTO. KBAHTOBAS ®U3UKA. PU3UKA ATOMA U ATOMHOI'O AAAPA

bu6mmoreka [IOK
Hroro o pasneiy 18 1 https://m.edsoo.ru/7f41c97c
Pasnen 5.CTPOEHUE BCEJIEHHOM

bu6mmorexa [IOK
Hroro no pasneny ! 1 https://m.edsoo.ru/7f41c97c
PeszepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 4 7



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
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10 KJIACC
Ne Tema ypoxa KosmmuecTBo yacon Jata DJIeKTPOHHBIE IH(POBLIE
n/n Bcero Kontpoabubie IIpakTudeckue o0pasoBaTe/bHbIE
U3y4eHust
padoThI padoTsI pecypcel
®dusuka — Hayka o npupoje. Hayunbsie MeTo bl bubnuorexa [JOK
1 1 01.00. )
NIO3HAHMS OKPYXKAKOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
2 compeucnmon mayoii xaprams e, 5 1 04.09 ubmiorera LIOK
p L Hay PTHHD pa, A https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JAESITeTbHOCTH JIIOIeH
 |Moeree e omommon | oo, | Biomoa K
A ' peMett ’ A https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHUE
. bubmuorexa [JOK
4 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE 1 11.09. https://m.eds00.ru/ff0c3620
. bubnuotexa [JOK
5 PaBHOYCKOpEHHOE MPAMOIMHENHOE ABUKEHHE 1 15.09. https://m.edso0.ru/ff0c372¢
6 CBoOonHOe majeHue. YCKOpeHHe CBOOOTHOTO 1 18.09 bubnunoreka [JOK
aJICHUS o https://m.edsoo.ru/ff0c39cc
Kpusonnneiinoe JIBUYKECHHUE. JBrxenue bubnuoreka [IOK
7 . 1 22.09. )
MaTepUaIbHON TOYKH 1O OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 EEEHHEEHLHLIeOTSEE¥;;§? HOOCTTCI/;eTa FSJ;I’IEEI’; 1 25.09 bubmorexa [IOK
P ' P A https://m.edsoo.ru/ff0c3be8
3akoH HproTOHA
o lemn Dronot e Hormonn | 1 29.09 Bubmiorexa LIOK
' pe s A https://m.edsoo.ru/ff0c3be8
MaTepHaTbHOU TOUKH
10 Tpernit 3akoH HprOoTOHa UIs1 MaTepHaIBbHBIX 1 02.10 bubnnorexka [JOK
TOYEK o https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOTO TATOTeHHs. Cuia TAKECTH. 1 06.10 bubnmnorexa [JOK
[TepBast KocMHUYecKast CKOPOCTh - https://m.edsoo.ru/ff0c3d00



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/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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bubmuorexa [JOK
12 | Cwuia ynpyroctu. 3akoH ['yka. Bec tena 09.10. https://m.edsoo.ru/ff0c3e18
) bubmuorexa [JOK
13  KP Ne 1 o reme: «Kunemamuxka. /[lunamuxa» 1 13.10. https://m.edso0.ru/ff0c3f76
Cwra tpenusa. Kosddumument tpenms. Cuna
CONMPOTHUBIICHUS TPU JBWKCHHH Tella B
)kunkoctd  wiam - raze.lloctynarenbHoe U bu6mmoreka [IOK
14 R 16.10. )
BpaIlaTeIbHOE JIBUKEHUE a0CONIOTHO TBEPIOTO https://m.edsoo.ru/ff0c41a6
tesa. MomenT cuibl. Ilnedo cumibl. YcnoBus
paBHOBeCHs TBEPAOIO TEIa
15 vareptamimn tosex. Hvmyme e, Jakon 20,10 buGaoresa LIOK
P ‘ Y ' — https://m.edsoo.ru/ff0c43d6
COXpaHEeHHs UMITYJIbca. PeakTMBHOE TBUKECHUE
o D, 7 oo o, Kanerrie s | BEmosanox
P P . ' P o https://m.edsoo.ru/ff0c4502
W3MEHECHUW KHHETUYECCKOW YHEPTUU
[lorenunaneHass  sHeprus.  IloTteHumanbHas
17  2Heprus ympyro neOpMUPOBAHHON TPYKUHBIL. 2710 bubnunoreka [JOK
[MorennmaneHas  dHeprusi  Tena  BONM3HM — https://m.edsoo.ru/ff0c461a
MOBEPXHOCTH 3eMITU
[ToreHnnanbHble W HEMOTEHIMAIbHBIC CHIIBL.
CBsi3p  pabOThl  HEMOTEHIIMAIBHBIX CHJI  C bubnuotexa [JOK
18 . 10.11. .
U3MEHEHHEM MEXaHMUYECKOH SHEPTUU CHUCTEMBI https://m.edsoo.ru/ff0c478c
TeJI. 3aKOH COXPaHEHUS] MEXaHWIEeCKOH SHEPTUu
19 Jlaboparopuas pabora Ne 1 «M3mepenue 13.11.
YKECTKOCTH TIPYIKUHBDY
20 KP Ne 2 o teme: «3axonwt coxpanenus 1 1711 bubnmuorexa [JOK
o https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TOMIOKEHUS MOJIEKYIAPHO- Butmiorexa [IOK
21  kWHETHYECKO TeopuH. bpoyHOBCKOE 20.11. .
https://m.edsoo.ru/ff0c4dc2
nswxkenue. Auddysus
22 XapakTep ABUKEHUS U B3aUMOJICHCTBUS YaCTHI] 24.11.



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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BellecTBa. Mozieln CTpOEHHUSI Ta30B, KUJIKOCTEN
Y TBEPJIBIX TEI

Macca wmonekyn. KoauuecTBo — BellecTBa.

23 [TocTostnnast ABoraapo R
TemmoBoe paBHOBecue. Temmeparypa u eé

24 01.12.
n3Mmepenue. [lkana remneparyp Llenbcus

o5 Wneanpubiii ra3 B MKT. OcHoBHOE ypaBHEHUe 04.12 bubmumorexa [IOK
MKT o https://m.edsoo.ru/ffOc4fde
A6COJ‘IIOTHa}IUTeMHepaTypa KaKk Mepa cpemHei Bubmorexa LIOK

26  KMHETHYECKOW OHHEPIUU JBIKCHHS MOJIEKYII. 08.12. )

N https://m.edsoo.ru/ff0c511e
VYpaBuenne MenneneeBa-Kianeiipona
27  3akon JlanbToHa. ['a30BbIC 3aKOHBI 11.12.
JlabopaTtopHnast pabota Ne 2 «OmnbITHas IPOBEPKA

28 - 15.12.
3akoHa ['eii-JIroccakay.

29 N3zonpornieccel B HWAcalbHOM Tra3e MW HUX 18.12 bu6mmoreka [IOK
rpadguyeckoe mpeacTaBIcHHEe o https://m.edsoo.ru/ff0c570e
BuyTpeHHsst  3Heprus  TepMOAMHAMUYECKOU

39 | CHCTEMBI I crocoObI e€ n3Menenus. KonmaectBo 9912 bubnuotexa [JOK
TEIJIOTHl W paboTa. BHYyTpeHHss dSHeprus T https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO UJCAIBHOTO ra3za

bu6mmoreka [IOK
31 | Buper Temonepenatu 25.12. https://m.edsoo.ru/ff0c5¢c36
2 Kommeorso entor mpu tenzoneperae 20.12 Bafmorexa LIOK
. ' o https://m.edsoo.ru/ff0c5c36
AnuabaTHBbIN mporiecc
IlepBblli  3aKOH  TEPMOJMHAMMKA M  €T0 bubnuoreka [IOK

33 08.01. .

NpUMEHEHHE K H30MpoIieccam https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs nporieccoB B npupojie. Bropoii 1201 bubnnorexka [JOK
3aKOH TePMOJUHAMHUKHU o https://m.edsoo.ru/ff0c6230

35 | Ipuanun aevictBust u KI1/] TeruioBoi ManimHb 15.01. bubmmorexa LIOK

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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36  Iuxa Kapno u ero KII/| 19.01.
37 | DKOJOTHUYECKHE MPOOIEMBI TETIOIHEPT e TUKH 22.01.
38 O6o6marmuii ypok «MonekysipHas (usmuka. 26.01 bubmmoreka [JOK
OCHOBBI TEPMOTUHAMHKIDY o https://m.edsoo.ru/ff0c6938
39 KP Ne 3 no teme: «Monexkyaapnasa ¢huszuka. 1 2901 bubmumorexa [IOK
OcHo6bl MEPMOOUHAMUKI o https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3oBanue u KoHaeHcanus. Mcnapenue 02.02 bubmuorexa [JOK
Yl KHIICHUE o https://m.edsoo.ru/ff0c63b6
a1 AOcomoTHAsET W OTHOCHTEIbHAs BJIAXHOCTH 05.02 bu6mmoreka [IOK
BO31yXxa. HachlleHHbIH map e https://m.edsoo.ru/ff0c64d8
TBépmoe Tero. KpI/ICT&JIJIH‘I?CKI/Ie u amop(HbIe Bubmorexa [IOK
42  rtema. AHM3OTPONUS CBOWCTB KPHCTAJUIOB. 08.02. )
https://m.edsoo.ru/ff0c65f0
Kunkue kpuctamisl. CoBpeMeHHbIE MaTepPHAIIBI
43 [maBnenne W Kpucrammuzamusa. Y JIeJbHast 12.02 bu6mmoreka [IOK
TerioTa riasieHus. Cyonumanus T https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 | YpaBHEHHE TEIUIOBOTO OanaHca 15.02. https://m.eds00.ru/ff0c6820
DnekTpuzanus Tea. DIeKTpudeckuil 3apsa. JIsa bubnuotexa [JOK
45 19.02. .
BUJIa DJIEKTPHUYECKUX 3aPSIIOB https://m.edsoo.ru/ffO0c6bcc
[TpoBOAHMKY, AUATAEKTPUKH U TOTYIPOBOIHHUKH. bubnunoreka [JOK
46 22.02. )
3aKOH COXpaHEHUsI AIEKTPUIECKOTO 3apsia https://m.edsoo.ru/ffOc6bcc
47 B3aumopneiicteue 3apsgoB. 3akoH Kynona. 26.02 bubnnorexka [JOK
TodeuyHbIl 27eKTPUUECKU 3apsi T https://m.edsoo.ru/ffOc6ce4
18 puminn ymeprossis snexrpmaecxix monet 20.02 uGanorexa IOK
PUHIIHIT CyTIep ! p ' o https://m.edsoo.ru/ff0c6df2
JluauM HanpsHKEHHOCTH
49 PaGora cui  3nmeKTPOCTaTUYECKOTO  TOJIS. 04.03 bubnmnoreka [JOK
IToreHmuan. PasHOCTH MOTEHIIMAIIOB o https://m.edsoo0.ru/ff0c6f00
[IpoBogHUKH u TUDIIEKTPUKU B
50  osmexTpocTaTHYEeCKOM TOje. JIMdIeKTpudecKas 11.08. bubmorexa [IOK

MPpOHUIACMOCTDh

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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51

52

OnekTpoéMkocTh. KoHnniencarop

ONeKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATopa.
OHeprus 3apsKEHHOr0 KOHJEHCcaTopa

15.03.

18.03.

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

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

53

JlaGopaTopHnas pa6ota Ne 3 o teme: «3yueHue
CTPOCHHE U MPUHIIMIIA PA0OTH KOHJICHCATOPAY

22.03.

54

55

[TpuHuun JIEUCTBUSA u NIPUMEHEHHE
KOHJICHCATOPOB, KOMUPOBAJILHOIO  arrapara,
CTPYWHOTO  TpPHHTEpA. JIEKTpOCTaTUUECKast
3ammTa. 3a3eMJICHHE AIEKTPOIIPHOOPOB

DIIEKTPUYECKUI TOK, YCJIOBUS ero
cymectBoBanus. [locrosuusii Tok. Cuiia ToKa.
Hanpsixenue. Conporusienue. 3akoH Oma juist
y4acTKa Ienu

01.04.

05.04.

56

57

[TocnenoBarenpHOE, TapasieNbHOE, CMEIIAHHOE
COoeMHEHUE  MPOBOAHUKOB. JlaGopaTopHas
pabora No 4 «UM3ydeHue mocienoBaTeIbHOTO U
napauIeTbHOTO COEAMHEHHUS TPOBOIHUKOB)

PaGora W MOIIHOCTH JIIEKTPUYECKOTO TOKA.
3akon JIxoyns-Jlenna

08.04.

12.04.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

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

58

59

3akon Oma g TONHOM  (3aMKHYTOH)
anekTpuyeckor 1menu. KopoTkoe 3aMbIKaHue.
JlaGopatopHass pabota Ne 5 1o Tewme:
«M3mepenne OJIC uCTOYHMKA TOKa M €ro
BHYTPEHHET0 COPOTUBIICHUSD)

OneKTpoHHas MIPOBOJUMOCTD TBEPABIX
METAJUIOB. 3aBUCHUMOCTh COTIPOTUBIICHUS
METAJIJIOB oT TEMIEPATYPHI.
CBepXIpoBOIUMOCTh

15.04.

19.04.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

60
61

OnekTpuueckuii TOK B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

[TorynpoBOIHUKH, UX  COOCTBEHHas U

22.04.
26.04.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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npuMecHas npoBoauMocTb. CBoiicTBa pP—N~N-
nepexojia. [loaynpoBogHIUKOBBIE TPHUOOPHI

DNEeKTpUYECKUil TOK B pacTBOpax W paciuiaBax

https://m.edsoo.ru/ff0c84ae

bubmumoreka [IOK
62 | DIEKTPOIMTOB. DIEKTPOTUTHYECKAS 1 29.04. hitps://m.e dsﬁ).ru I60c82ba
JMCCOIMAIUS. DIIEKTPOIIN3
63 iﬂeKIffgifS?foﬁSifuﬂa;ax'pgfgﬁcmﬁgﬁﬁf 1 03.05 Bubnmorexa HOK
' ' A https://m.edsoo.ru/ffOc84ae
[Inazma
KTPUUYECKUE MPHOOPHI U YCTPOHCTBA U HX
64 ggaeKTqucelfoe erI/II)MSI-(I)gHI/Ie. I%Eaiglﬂz TiXHI/IKI/I 1 13.05. bubmorexa LHOK
https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH
65 | OO6oOmaronmii ypok « DJIeKTPOIMHAMIKAY 1 17.05. EESSJ,I:I;I/(r)rTLGe%aS(IJ_EJ?’IS/ffOC88be
66 KP Ne 3 no Tteme: «Idnekmpocmamuka. 1 1 20.05 bubnnoreka [JOK
Ilocmoannwtit IneKkmpuuecKuii mok» o https://m.edsoo.ru/ff0c8a8a
67 Pesepsublit ypok. KontponbsHas pabora no treme 1 24,05 bubnnorexka [JOK
"DeKTpoIMHaMHKA" T https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maronuii ypok no reMam 1 27 05 bubnuoreka [IOK
10 xiacca o https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 3

[NPOTPAMME
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11 KUIIACC
No KoanuyecTBO 4acoB DJIEKTPOHHBIE

Tema ypoka Jlara
n/n Bceero Konrpoasubie IIpakrnueckue o0pasoBaTejbHbIe

U3y4eHusi
padoThI padoTsI pecypcol

1 BsanmonelictBue TOKkoB. MarHuTHOE MOJIE. 01.009. bu6numoreka ILIOK, POII
2 Cuna Ammepa. 06.09. bubnmoreka [{OK, POIII
3 JlaboparopHas padora Nel «Habmonenue 1 1 08.09 bubnnoreka [HOK, POIII

JEHACTBAA MArHUTHOTO OIS HA TOK). T
4 Cuna Jlopenmna. 13.00. bubnmoreka [{OK, POIII
5 MaruuTHEbIE CBOVICTBA BEIIECTBA. 15.09. bu6nuoteka LIOK, POII

OTKpbITHE  DJIEKTPOMArHUTHOW  MHAYKIMH. bu6mmoreka LIOK, POIII
6 . 1 20.09.

MarauTHbIi MOTOK.

[Tpaswiio Jlenna. JlabopatopHas padora Ne 2 bubnmoreka [{OK, POIII
7 «M3yueHue SIBIEHUS HIEKTPOMArHUTHOM 1 1 22.09.

WHTYKITAF.
8 3aKOH JIEKTPOMArHUTHON MHIYKITHH. 1 27.09. bubmuoreka [IOK, POII
9 BuxpeBoe anexrpuueckoe nozie. 9C naaykuun 1 29.09 bu6muoteka LIOK, POIII

B JIBIKYIIUXCS IPOBOTHUKAX. T
10 Camowunaykmusi. UHIYKTUBHOCTB. 1 04.10. bubnuoreka [IOK, POII
11 DHeprusi MarHUTHOT O 1MoJisi Toka. B3auMocss3b 1 06.10 bubnmnoreka [{OK, POIII

JIEKTPUYECKOTO U MArHUTHOTO TOJIEH. o

Kontponbras padora Ne 1. Tema bubnuotexa [{OK, POIII
12 1 1 11.10.

«ONEeKTPOTUHAMUKAY.

Ananuz xoumponvHot pabomsei. CBOOOAHBIE U bubnmnoreka [{OK, POIII
13  BBIHYXIeHHbIE KoJieOaHUs. MareMaTHYecKui 1 1 13.10.

MasTHUK. KoneOanus rpysa Ha IpyXHUHE.

JlaGopatopHas pabota Ne 3 «Onpeoenenue bu6muoreka LIOK, POIII
14 yckopenus c60600H020 nadenus npu nomowu 1 1 18.10.

MAAMHUKAY.
15  Tapmonumyeckue  kosiebaHus.  AMIUIUTY]A, 1 20.10. bubnmoreka [{OK, POIII
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nepuos, yactota ®u  (asa  KoIeOaHHIA.
[IpeBpareHuss SHEPrUM NPH TaPMOHHYCCKUX
KOoJIeOaHuAX.

16 Pe3onanc. 25.10. bu6nuoteka LIOK, POII
17 CBoOoHbIe K0JIe0aHus B KOoeOaTeIbHOM 2710 bu6nmoreka IIOK, POII
KOHTYpE€. T
18  Ilepmon cBOOOAHBIX IICKTPHUECKUX KOJICOAHHMIA. 08.11. bubnmoreka [{OK, POIII
[TepemMeHHBIN IEKTPUUECKUNA TOK. bubnnoreka [HOK, POIII
19  JlelicTByromme 3HaAUYCHUS CHIIBI TOKA U 10.11.
HaPSKEHUS.
Pe3oHaHC B 2IEeKTpUYECKOM LEIH. bubnmoreka [{OK, POIII
20 1 15.11.
ABTOKOJIE0aHUSI.
['enepupoBanrie  SJIEKTPUYECKOW  DHEPIUHU. bubnnoreka [HOK, POIII
21 Tpauchopmarop. IIpownsBoxacTso, 1711
WCIIONB30BAaHUE U Iiepejadya 3JIEKTPUUYECKON o
SHEPIHH.
Mexannyeckne  BouHBL.  Ilomepeunble  m bubnnorexa [HOK, POIII
22  npononbHble BOJHBL. JlnmHa BOMHBL. CKOPOCTH 22.11.
BOJTHBI.
23 PacnipocTpanenue BOJIH B ynIpyrux cpenax. 2411 bubnnoreka [HOK, POIII
3BYKOBBIE BOJIHBI. o
24 N3mydeHne 31eKTPOMAarHUTHBIX BOJH. ONBITHI 2911 bu6muoteka LIOK, POIII
I'epia. T
25 [IpuHUHMIIBI paIUOCBSI3H. 01.12. bubnuoreka LIOK, POII
26  CBolCTBa AJIEKTPOMATrHUTHBIX BOJIH. 06.12. bubnmnoreka [{OK, POIII
27 Pammomnoxkanus. I[loasTre 0 TeIeBUIEHNUN. 08.12. but6mmoreka [IOK, POII
28 Kontponsnas padora Ne 2. Tema «Konebanus u 1 13.12 bu6muoreka L{OK, POIII
BOJIHBDY. o
Ananuz xonmponvHnoti pabomoel. CKOPOCTh CBETa bubnuotexa [{OK, POIII
29 | ¥ MeToMBI € Onpe/eICHHs. 3aKOHBI OTPAKCHHUS 15.12.

CBCTA.
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3akoH mpesnoMieHus cseta. [loaHoe

bubnuoteka LIOK, POII

30 20.12.
BHYTpPEHHEE OTpaskeHUE.

31 JlaGopatopnass  pabora  Ned  «HMzmepenue 2912, bubnuoreka [IOK, POII
nokaszamejsi NPeIOMAEHUS CMEKLAN.

32  Jlunzsl [locTpoeHue n3o0pakeHUH B JIMH3E. 27.12. bubnuoreka [IOK, POII

33 | ®dopmyiia TOHKOM JIUH3BI. 29.12. bubnnoreka [HOK, POII
Jlaboparopuas pabota Ne5 «Onpeodenenue bubnmoreka [{OK, POIII

34 | onmuueckoti cunvl u hOKYCHO2O paccmosHus 10.01.
cobuparowerl TUH3bLY.

35  Jlucmepcus cBera. UHTepdepeHnus creTa. 12.01. bubnnoreka [HOK, POIII

36  Judpakmus cBera. ludpakiioHHas penieTka. 17.01. bubnnoreka [HOK, POIII

37 Ha60paT(3pHasI pabota Ne 6 «HM3mepenue Onunbl 19.01. bubnmoreka [{OK, POIII
C6emOoBoll B0IHBLY.

38 Buner wuznydenuit. Mcrounuku cBetra. Bugbl 24.01. bu6nuoreka IIOK, POII
cnekTpoB. CrieKTpaibHBIN aHATU3.

39 JlabopaTopHas paﬁv0Ta Ne 7 «Habnwoenue 26.01. bu6muoteka LIOK, POIII
CHIOWHO20 U TUHENYAMO20 CREKMPOBs).

40 WNudpakpacHoe U yJIbTpauoIeTOBOE 3101 bubanoreka [HOK, POIII
M3NydeHus. PEHTTeHOBCKHUE JIyUH.

41  Illkana 3JeKTpOMArHUTHBIX BOJIH. 02.02. bu6muoreka LIOK, POLI

42  KonrtponpHas padora Ne 3. Tema «Ontuxay. 1 07.02. bubnnoreka [HOK, POIII
AHanuz KOHmMponbLHOU pabomoi. bubnmnoreka [{OK, POIII
WMHBapuaHTHOCTH MOJTYJISi CKOPOCTH CBETa B

43 BakyyMme. [I[pHHIINT OTHOCUTETHHOCTH 09.02.
OUHIITENHA.

44 CBsi3p MacChl U DHEPTUU CBOOOTHON YaCTHIIBI. 14.02. bubnuotexa [{OK, POIII
OHeprus NoKosl.

45 I'uroreza Ilmanka o kBaHTax. DoTOdPPEKT. 16.02 bubmuoreka LIOK, POIII
Teopust poroaddexra. T

46  Ilpumenenue potordpdexra. POTOHBI. 21.02. bu6muoteka L{OK, POIII
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KopnyckynspHo-BOIHOBOM Jlyaus3M. bubnmoreka [{OK, POIII
47 | CoomnoweHue HeonpeoenleHHocmel 28.02.
Tetizenbepea.
48  XUMHYECKOE JICHCTBHE CBETA. 01.03. bu6nuoteka LIOK, POII
49 | Crpoenune aroma. OnbiTel Pe3epdopra. 06.03. bubnuoreka [TOK, POII
50 KBanroBbie mnoctynatel bopa. Monens atoma 13.03. bu6muoreka LIOK, POIII
BoJiopoa no bopy. Tpynnoctu Teopun bopa.
51  Jlazepsl. 15.03. bubnnoreka [HOK, POIII
52 Crpoenue atomHoro sjpa. M3otomnsl. SnepHbie 20.03. bubmmoreka [{OK, POIII
CWJIBI. DHEprusi CBsI3U aTOMHBIX SIJIED.
OTtkpbiTHE paanoakTUBHOCTU. Anb(a-, 6era- u bubnnoreka [HOK, POIII
53 raMma-u3Iy4eHus. PanmoaxtuBHEbIE 22.03.
MIpEBpAICHHS.
54 [lepuon momypacmana. 3akOH paguOaKTUBHOTO 03.04. bubnmoreka [{OK, POIII
pacnaja.
55 Metonasl HaOIIOICHUS u perucTpauuu 05.04. bu6nuoteka LIOK, POII
3JI€MEHTapHBIX YACTHIL.
56 Jlenenne w cuHTE3 suep. SaepHbBIA peakTop. 10.04. bubmuoreka [IOK, POII
SnepHast sHepreTUKa.
57  TepMosiaepHBIE peaKLuy. 12.04. bu6muoteka L{OK, POIII
58 Bimstnue voHM3MpyrOImen paguanuy Ha >KMBBIE 17.04. bubnnoreka [HOK, POIII
opranu3msl. Jlo3a U3IyueHus.
59 KontponsHas padora Ne 4. Tema «KBanropas 1 19.04. bu6muoreka L{OK, POIII
¢u3uka. Pu3nka aroma U aTOMHOTO SIIPay.
60 Ananuz xonmponvHou pabomol. JNeMEHTapHbIE 24.04. bu6muoreka L{OK, POIII
yacTullbl. DyHIaMEHTAIbHbIE B3aUMOJEHCTBUS.
61  ComHeyHas cucrema. 26.04. but6mmoreka [IOK, POII
62 CoBpeMeHHbIE TPEICTABICHUS O 03.05. bubnmnoreka [{OK, POIII
MIPOUCXOXKACHUHU U 3BoJifolnu CoJHIIa U 3BE3I.
63 | Knaccudukamus 3se3. 08.05. but6mmoreka [IOK, POII
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64  3Be3ibl M MCTOYHUKH UX DHEPTHUH. 1 10.05. bubnmoreka [{OK, POIII
65 @ T'amakrtmka. 1 15.05. bu6nmoreka ILIOK, POII
[IpencraBneHue 0 CTPOCHUU U 3BOJIIOLIUU bubnmoreka [{OK, POIII
66 . 1 17.05.
Bcenennoii.
67 | PesepBHOEBpeMms. 1 22.05. bubnuoreka [IOK, POII
gg  PesepBHOEBpEMsL. 1 24.05. bubnmoreka [{OK, POIII
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME
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Bocnurareabnblii morenuuna aiasa 10-11 kiacca peanusyercs yepes:

- NPUBJIEYEHUE BHUMAHMsI O00YyYarOIUXCs K [IEHHOCTHOMY acleKTy M3ydaeMbIX Ha ypoKax
SIBJICHU, OpraHMU3aluio paboThl ¢ MOJyYyaeMOi Ha ypOKE COLMAIBHO 3HAYMMOW MH(pOpManuen —
UHULMMPOBAaHUE €€ 00CYKJEHHsI, BBICKA3bIBAaHHUS OOYYarOLIMMHCA CBOET0O MHEHHMS 10 €€ IOBOAY,
BBIPAOOTKH CBOETO OTHOILEHUS K HEH;

- oA0Op COOTBETCTBYIOIIMX TEKCTOB Ul UTEHMs, 3a/lad MHTEPECHBIX MO COAEP)KaHUIO,
Oorarele UICSIMU, UMEIOIIME HECKOIBbKO crocoOoB pemienus. [logbupast crenuanbHbiM 00pa3oM
3aJ]aui, MO’KHO OCYILECTBIIATh U HPABCTBEHHOE, M SKOHOMUYECKOE, U SKOJIOTNYECKOE BOCIIUTAHUE;

- TpUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (opM paboTel ¢ 00yYarOIIUMUCS:
UHTEJUIEKTYyallbHBIX ~WUIP, CTUMYJUPYIOIIMX I103HABATEJIbHYI0 MOTHBALMIO OOYyYarolIuXcs;
JUCKYCCHHM, KOTOpbIE JaloT OOydyaromMMCs BO3MOXXHOCTh THPUOOPECTH ONBIT  BEACHUS
KOHCTPYKTHUBHOI'O JHAJIOra;

- TpynmoBoil paboThl WM pabOTHl B IMapax, KOTOPbIE ydaT OOYyYaromIMXCs KOMAaHIHOM
paboTe 1 B3aMMOAEHUCTBUIO C JPYTUMHU 00Yy4atOLUMHUCS;

- WHUIMHAPOBAaHUE U TOAJEPKKY HCCIEAOBATEIBCKOW AEATEIBHOCTH OOYYalomMXcsl B
paMKax peajlM3alid UMU MHIUBUAYaJIbHBIX U TPYNIIOBBIXUCCIIEAOBATEIBCKUX MPOEKTOB, YTO JACT
00yJaromuMcsi BO3MOKHOCTh TMPHOOPECTH HABBIK CaMOCTOSITEIILHOTO PEHICHUS TEOPETUYECKON
npoOJIeMbl,HaBbIK T€HEPUPOBaHUA M O(GOPMIICHUS COOCTBEHHBIX WHJEH, HABBIK YBa)KUTEIBHOTO
OTHOWIEHHUSI K YYKUM HAesIM, OQOpPMIIEHHBIM B paboTax IpyTrHX MCCIeNI0oBaTee, HaBBIK
nyOIMYHOTO BBICTYIUICHUS Mepel ayAUTOpuel, apryMEHTHUPOBAHUS U OTCTaWBAaHUS CBOEH TOUKU
3peHus;

- TBOPYECTBO BBIAIOLIMXCS YYEHBIX — (U3UKOB — 3TO OCHOBHBIE HAalpaBlICHUS
BOCIIUTATEILHON JIEATEIBHOCTH YUYUTENS (PU3UKU 1O MPUOOIICHUIO O00yYaromuXcsl K IEHHOCTSM
HAY4YHOI'O MI03HAHUS;

- oOpamieHre K HCTOPUH (PH3UKH — BaXHEUIIMHA MyTh pEaTM3aldd BOCIUTATEIHHOTO
HOTEHIMajda YPOKOB (DM3UKU, PACKPBITUS 4YEJIOBEYECKOI'O CMBICIIa HAyKH O MPHPOJE, TaK Kak
ucTOpu3M (opMHUpyeT HayyHOE MHUPOBO33PEHHE, PAa3BHBAET MHTEpEC K HayKe, CIOCOOCTBYET
NOBBIIEHUIOKAYeCTBA  3HAHMM, TOMOraeT  HPaBCTBEHHO  BOCIUTBHIBATH  OOydYaromuxcs,
COBEpPILIEHCTBYET METOIUKY MPETOIaBaHus (PH3HKH;

- 3aJjaud U 33JaHUS CIOCOOCTBYIOIIME (OPMHPOBAHUIO KPUTHYECKOTO U JIOTUYECKOTO
MBIIICHHSI; HABBIKOB OLIEHKH, CTPYKTYpUPOBaHHUS MH(OPMAIMH W BBIIEICHUS TJIABHOTO; YMEHUH
JIOBOJIUTh HAYaTyl0 pPabOTy A0 KOHIA; CTPEMJICHHMs BBIOMpATh PALMOHANBHBIM MyTh pELICHUS
3a]1auu, BHITIOJTHEHUS 3aaHNUS;

- yYMEHHMH pPYKOBOJCTBOBAaThCSl IpaBWJIAMH TPU BBIIOJHEHUM 3aJjaHUN, BOCIHUTAHUE
OTBETCTBEHHOIO0 M OEpEeKHOTO OTHONICHMS K OKpY’Kalomeil cpeae, OCO3HaHHE HEOOXOIMMOCTH
OPUMEHEHHUsS JIOCTWKEHUH COBPEMEHHOM HayKM W TEXHOJIOTMH A paluOHAIBHOIO
IPUPOIONIOIB30BAHUS, POPMHUPOBAHUE OCHOB IKOJIOTHUECKON TPAaMOTHOCTH
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 10 xknace/ Mskumes [7.51., bByxosnes b.b., Corckuit H.H. nmox penaknueii [TapdentbeBoit
H.A., Axmonepnoe obmiectBo «M3narensctBo «lIpocBenienne

» dusuka, 11 knace/ Msxumes I'.JI., bByxosnes b.b., Yapyrun B.M. nox penakiueit
[TappentreBoit H.A., Akunonepaoe obmectBo «M3narensctBo «IIpocBemenuer»

METOIUYECKHE MATEPHAJIbBI U1 YUUTEJIA

Msikumes .51, @usuka. 10 knacc. ba3oBblit 1 podui. ypoBHHU.
(https://drive.google.com/file/d/1fzx71qOEsx-11Sh5RvZ-vPuOF4zG-sP1/view?usp=sharing)
Msikumes .51, @usuka. 11 knacc. ba3oBsiii U mpoduil. ypoBHHU.
(https://drive.google.com/file/d/1t3g8mA8BwCmMI7En-eDOANonmtpzaNOWOd/view?usp=sharing
Mskumes .51, @uznka. 10 knace. Yueb. s obuieo0pazosar. opranmu3anuii. bazossiil ypoBeHb /
I'.51. Mskumes, b.b. byxosues, H.H. Corckuii]; nox pen. [TapdentseBoit H.A. — M.:
[Tpocsemienue, 2016. — 416 c.

Msikumes I'. SI. @uzuka. 11 kiace. Yue6.ams o0ieodpa3oBar. opranusaiuii. bazosbslit ypoBeHb /
I'. 1. Mskues. — M.: IIpocsewienue, 2016. — 432 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Msikues .51, @usnka. 10 kimacc. ba3oBblii U mpodut. ypoBHHU.
(https://drive.google.com/file/d/1fzx71qOEsx-11Sh5RvZ-vPuOF4zG-sP1/view?usp=sharing)
Msxues ', ®usuka. 11 knacc. ba3zoBslil 1 npodust. ypoBHHU.
(https://drive.google.com/file/d/1t3g8mA8wCmI7En-eDOANonmtpzaNOWOd/view?usp=sharing



