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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboueil HporpaMMbl BOCHUTaHHMA M KOHLEINIMH IPErnojaBaHusl y4yeOHOro
npeamera «®Puszmka» B oOpa3oBaTelbHBIX  oOpraHu3aiusx Poccuiickoit ~ dDenepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb pEaTU3alMU MEXKIIPEIMETHBIX
cBsizell (M3UMKU C €CTECTBEHHO-HAy4YHbIMM Y4YeOHBIMHM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCHUS Kypca (HU3UKU: JIMYHOCTHBIC, METallpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIAHUpPYEMbIE PE3y/IbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» no rojgam o0yyeHus..

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yU4EOHOrO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3ydaeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHsS HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
NPUMEHATh HayYHbII METO]I TO3HAHUS MPH BBIOJHEHUH MU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢u3uKku JUIist ypOBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys npearnosaraeT UCIoib30BaHHEe T'yMaHUTapHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTMYECKUMHU ITPpobieMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc QU3nku rnpeanonaraet 3HakoMCTBO € IIUPOKUM
KPYTroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPKaHMS,
NOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPOOIeM PallMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (M3MKH HA YpPOBHE CPEJHEro oOmero oOpa3oBaHUs
ABIISIOTCS  (pu3uueckue Teopuu ((HopMHpPOBAHHME NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢bu3nyeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOX0/ B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aly SKCIIEPHUMEHTAILHON IeSATeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpblE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CITMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
npoliecca UCXO/s U3 0COOEHHOCTEH MIaHUPOBaHMS U OCHAllleHUs KabuHeta ¢usuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMHUCH YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PAaCUETHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zaenoB. /i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIISIIOTCSL 3aJJaHUsd Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBuum ¢ TpeboBanusimu  PI'OC COO k MarepHalbHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bU3UKN T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYOBAHUE JUISI BBIMIOJHEHUS YKAa3aHHBIX
B IporpamMme 10 (HU3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
o0opyoBaHue.

JleMoHCTpallMoHHOE 00opynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHLIUIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M OOECIeUMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe T10
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUISI WCCIENOBAaHUS HM3y4aeMbIX SIBICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 00opyaOBaHHE NJIsl YUEHHYECKHX MPAKTUYECKUX PAabOT (popmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeyMBaeTcsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LEJIMU U3Y4YeHHS PU3UKU B 001IIEM 00pa30BaAHUU SBISIOTCS:



dopMHpoBaHHE HHTEpeca M CTpeMJICHHs OOydalomMXCsl K HAaydYHOMY H3yYCHHIO
HPUPOJIBI, PA3BUTHE UX WHTEIUICKTYaJIbHBIX M TBOPUECKHUX CITIOCOOHOCTEH;

pa3sBUTHE TMPEICTABICHUH O HAayyHOM MeETOJe TO3HaHUS U (HOpMHUpPOBAHHE
MCCIIEIOBATEIbCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSM;

¢dopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHHsS OCHOB CTPOCHHS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PH3HUKH;

dopMupoBaHue yMEHUI 00BSICHATH SABJICHUS C UCIIOIB30BaHUEM (DU3UUCCKUX 3HAHUHI 1
HAYYHBIX JI0Ka3aTEeNIbCTB;

(dopMupoBaHUE MPEACTABICHUH O PO (GU3UKH VIS Pa3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JlocTikeHne 3TUX Iesell oO0ecreynBaeTcsl PelIeHHEM CIEAYIONIMX 3ajad B Ipolecce

U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

nproOpeTeHne CUCTEMbl 3HaHUI 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3JEKTPOAUHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUA Uil OOBACHEHMS
¢u3nyecKkux SBICHUM B NPUPOJE U JId TNPUHATHS NPAKTHUUECKUX PpELICHUH B
IMOBCEAHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3a/Jad C SBHO 3aJaHHOIN (u3nyeckoi
MOJIENIBIO, 3aJad, IOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE co3JaHue (usnueckon
MOJIEJIH, aJIEKBaTHOM YCIIOBUSIM 3a]1a4H;

NOHUMaHue (PU3MYECKUX OCHOB M NPUHIMIIOB JACUCTBUS TEXHHUUECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IIPOLIECCOB, UX BIUSHUSA Ha OKPYXKAIOUIYIO CPENY;

OBJIa/ICHUE METOJaMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHMUSA M NPOBEAEHUs (PU3MUECKUX
HKCIEPUMEHTOB, aHaluW3a M  UHTEepOpeTandd  HH(pOpManuu,  ONpeeseHus
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YyJIbTaTa;

CO3/1aHM€ YCJIOBUM JUIsl pa3BUTUSI YMEHUHN MPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON
JEATEIBHOCTH.

Ha usyuenue ¢usuku (0a30BbIi YypOBEHb) Ha YpPOBHE CpelHEro oouiero oOpa3oBaHUS
orBoautcs B 10 kimacce — 68 gacoB (2 yaca B HEJEIIO).
[Tpennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT

SBJISIETCSI PEKOMEH/IOBAHHBIM, YYMTENb JeJlaeT BBIOOp TPOBEICHMs JTaOOpPaTOPHBIX padoT M

OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COILEPKAHUE OBYYEHUSA
10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
O®uzuka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpyKaroliero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOAbL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunesie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. ['paHUIIbI MIPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp m Mmecto ¢u3uku B (GOPMHPOBAHWM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPAaKTUYECKON NEeATEIbHOCTH JIIOICH.

Jlemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIILHBIE PUOOPHI, KOMITBIOTEPHBIC TATYUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW MO0 MOJYJI0 CKOPOCTBIO. YTIIOBas CKOPOCTb, JIMHENMHAs CKOpocTh. llepuom u
yacTtoTa oopanienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuYecKkrne yCTPOWCTBA M MPAKTUYECKOE MPHUMEHEHHE: CHUJIOMETp, JBHKECHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIayn.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMATHYECKUX XAPAaKTEPUCTUK ABHKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtoienue nBrkeHus Tena, OpoieHHOro Mo YIIoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

HanpaBnenue ckopocTy mpu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3ydeHune HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOIIEHWS ~ MEXAYy  NyTSAMH, MPOWIECHHBIMHM  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE pAaBHBbIE MPOMEKYTKM BpPEMEHM IMPH PABHOYCKOPEHHOM JBHKEHUU C

HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.
N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HeroToHa. UHEpLManbHbIE CHCTEMBI
OTCU€TA.

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cui. Brtopoit 3akon HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA J1711 MarepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXEHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
P JABUKEHUU TeEJIa B )KUJKOCTH WM rase.

[TocTynaTensHOE M BpallaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHS
TBEPIOTO TEIA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEJl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AepOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHue ABM>xkeHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILLCHHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexaHukKe

Nmnynsc MaTepralbHOM TOUYKH (T€a), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbe CHIIBI U
M3MEHEHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHUBHOE IBUJKEHUE.

Pabora cuiibl. MOIIHOCTH CHUITBL.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
SHEPIHH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMuUpoOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMAbHbIE CUJbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHNEM MEXaHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.



PeakTuBHOE IBUKEHHE.

[Tepexox moTEHIIMATBLHON SHEPTUN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbl C M3MEHEHHEM MEXaHWYEeCKOM JHEepruM Tejla Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUH U MX OTMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBmxkenue. Huddysus. Xapakrep IBHKCHHS W B3aUMOJCUCTBHUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEeM M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaudecTBo BemiecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHOoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopenp uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHu
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOH SHEepruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. [llkama temneparyp KensBuna. ['a30Bble 3aKOHBIL.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEecCoB: U30TepMa,
n30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu  MOJIEKYI
OpPTraHUYECKUX COETMHEHMI.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Monens onbita IlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUS.

Mogens, HITIOCTPUPYIOIas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTIOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE H3MEpeHHH 00bEéMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3Heprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHssS SHEprusi 0lHOAaTOMHOTO
UJIeaJIbHOTO Ta3a. Busl Temionepenayun: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JyYCHHUE. Y ACIbHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI MpH TeIUIoNepeaaye.

[Tonsitue 06 anmmabatHOM mporecce. [lepBblii 3akoH TepMoanHAMUKH. [IprMmeHeHue
MIEPBOT0 3aKOHA TEPMOAMHAMUKHY K H30MpoiieccaM. [ padudeckast HHTepIpeTaius padoThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTuMOCTh IPOIIecCOB B IPUPO/IE.



Tennossie MamuHbl. [I[pUHIANIBL JEHCTBUS TEIIIOBBIX MaiuH. [IpeoOpa3zoBanus SHEPTUHU B
TerIoBbIX MamuHax. KoaddumenT nonesnoro aeiicteus teruioBoit Mammubl. [{ukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO ACHCTBHSI. DKOJIOTUIECKHIE MPOOTIEMBI TETNIOHEPTCTUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIMIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢dupa B JIATyHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAITHSA).

W3meHenune BHyTpEHHEH SHEpruu (TeMIepaTyphbl) Tela Mpu Terionepeaade.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHue yaenbHOM TermI0EMKOCTH.

Tema 3. Azpecamuvie cocmoanusn eeujecmaa. Dazosvie nepexoont

[TapooOpa3oBanne u koHneHcanus. HMcmapenne u  kumeHue. AOCONOTHasS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmeHnHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONUS CBOMCTB KPUCTAIIIIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lnaBieHwe w Kpuctaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCECTP H IICUXPOMETP,

KaJIOpuMETp, TCXHOJIOI'MH MOJIYYCHHU A COBPCMCHHBIX MaTCpHrajoB, B TOM YHUCJIC
HAHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

HabGmonenve narpeBaHus U TUTaBJICHUS KPUCTAIUTMYECKOTO BEIIIECTBA.

JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepeHrie OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauuss Ten. OJeKTpUuyeckud 3apsan. JlBa Bua dJIEKTPUUYECKUX 3apsiOB.
[TpoBOIHUKY, TUATIEKTPUKH | TTOTYITPOBOJIHUKHU. 3aKOH COXPAHEHHS JJICKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  3neKTpuyecKHil — 3apsf.
Onektpuueckoe mojae. Hampsx€HHOCTh saekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun snextpoctaruueckoro moinsA. [loTeHmman. Pa3HOCT  MOTEHIIHMATIOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{uaiekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTs. KonzaeHcaTop. DneKTpoE€MKOCTh IUIOCKOTO KOHJAEHCAaTopa. ODHeprus
3apsKEHHOT0 KOH/IEHCaTopa.



TexHHYeCKHe yCTpOMCTBA M INPAKTUYECKOE IPHUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3anmoneincTBue Ha3IeKTPU30BAHHBIX TEIl.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIL.

ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DNEeKTpOCTaTUYECKAas 3allUTa.

JIMBINEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIAAW  IIJIACTHH,
PACCTOSIHUA MEXAY HUMH U JUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

H3mepenue 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYLIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTosiHHBIN TOK.

Hanpsokenue. 3akon Oma /1151 yyacTka LETH.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe CONPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoOmHOCTb 37€KTPUYECKOTO TOKA.

ONEeKTpOABMKYLIasl CUJIa U BHYTPEHHEE CONIPOTUBIICHUE UCTOYHUKA TOKA. 3akoH Oma nis
HOJIHOM (3aMKHYTOH) asiekTprueckoi nenu. KopoTrkoe 3ambIkaHue.

DNEeKTpOHHAs MPOBOAMMOCTD TBEPJBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTb IOJYIPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

ONeKTpUYecKUi TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUccoLranus. JNEeKTPOIIN3.

OneKkTpudecKkui TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHudeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peoctaT, MCTOYHHUKHM TOKa, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne CUilbl TOKa U HAIIPSKEHUS.

3aBUCHUMOCTb CONPOTHUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IJIOLIAAN
MIOIIEPEYHOI0 CEYEHUS U MaTepHraa.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[IpsiMoe m3MepeHue 3IEKTPOABMXKYIIEH cHilbl. KOpoTkoe 3amblKaHME TallbBAHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.



3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPBHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSIS POBOUMOCTD JTUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOIO COEAMHEHHS PE3UCTOPOB.

W3mepeHnue HIeKTPOABWXKYLIEH CHJIBI HCTOYHHMKA TOKA M €ro  BHYTPEHHEro
COIIPOTHUBJICHUS.

HaGnronenue anexrpoinusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Medsicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOZOB HAyYHOTO ITO3HAHMS:
sBJICHME, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
9KCHEPUMEHT, MOJICTUPOBAHKE, MOJIEIIb, U3MEPEHNUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢yHkuus, mnapaboa,
runepooia, uxX rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOCKIMH Ha OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

bBuonoeusn: mexannueckoe IBMKEHHE B JKUBOW mpupoje, mudy3us, 0CMOC, TEIUIO00OMEH
KHUBBIX OPraHU3MOB (BH/Ibl TEIUIONEPEIaul, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SIBJICHUS B
>KUBOU TIPUPOIE.

Xumus: TUCKpETHOE CTPOEHHE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAIIJIOB, JIEKTPOJIUTHYECKAs AUCCOLIMALINS, TaJIbBAaHHKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHNE IBUKEHUHN C MCIIOIB30BAaHHMEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHNE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBUTAaTelb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJUJIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUU TOIY4YEHUS! COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HaHOMATEepHaJOB, W  HAHOTEXHOJOIWH,  JJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpoHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaIbBAHUKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmnka» Ha ypoBHE CpeaHero obiiero odpazoBaHUs
(0a30BbIf  ypOoBEHB) JIOJDKHO  OOECHEYUTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DH3MKa» TOKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS C(POPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHMEHTalUi, IIO3UTUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAULIMOHHBIM LIEHHOCTSIM POCCHICKOr0  OOIIecTBa,
pacliMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJIEHU BOCIIUTATEIBHOMN A€ATEILHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3UMLUU  O0YyYaroIlerocss Kak aKTUBHOLO U
OTBETCTBEHHOI'O YJIEHA POCCUKCKOI0 OOLIECTBA;

INPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUECKMX M JE€MOKPAaTHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIBHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIIEecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBbHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TAaTPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUMCKHUX
YU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUEHOTIO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
buznueckoil Hayke;

5) Tpy10BOr0 BOCIUTAHUS:

UHTEpEC K pa3IUUHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KU3HU;



6) IKOIOrHYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOM KYIbTYphl, OCO3HaHME TIJ00aJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICHMCTBHM B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHMS
L[eJIel YCTONYMBOIO Pa3BUTHSI YEIIOBEYECTBA;

pacuiMpeHue OIblTa JEeATEIbHOCTH 3KOJOIMYECKOW HaNpaBIEHHOCTH Ha OCHOBE
UMEoIIUXCcs 3HaHUi 110 pu3uke;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

Cc(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (PU3UYECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCe M3YUEHUS (PU3UKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEAOBATENBCKYIO NEATEIbHOCTh MHANBHIYyaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble jornueckue AeiicTBUs:

CaMOCTOATENIbHO (OPMYJIMPOBATh M AaKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTpPEAEIATh LU JeSATEIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUaTbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJbTaTOB LEIISM,
OLIEHUBATh PUCKH ITOCIIEICTBUI NeATEIbHOCTH;

KOOPJIMHUPOBaTb W BBIIOJHATH PAa0OTy B YCIOBUSAX pPEAJbHOrO, BHUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBble uccienoBarebckme 1eiCTBUSA:

BJIQ/IETh HAyYHOW TEPMHHOJIOTMEW, KIIOYEBBIMU HOHATUAMHU U MeToAaMH (pU3HMUecKon
HayKH;

BJIaJIETh HAaBBIKAMU y4EOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM NeATeNbHOCTH B 00JacTH
(bu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB PELICHUs 33134
(bu3nUecKoro coxepkaHusl, IPUMEHEHHUIO Pa3InYHbIX METOI0B MO3HAHMS,

BIAJIETh BHUJAMHU JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUS, €r0 WHTEPIPETALNH,
npeoOpa3oBaHNI0 M NPUMEHEHUI0 B pPa3IMUHBIX YYE€OHBIX CUTYyalUsAX, B TOM 4HCIE NpHU
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUNoTe3y €€ pelleHMs, HaxOOuUThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBAa CBOMX YTBEPIKJICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

QHAIN3UPOBATh IIOJYYEHHBIE B XOJE€ PpEUICHMsS 3aJaud pPe3yibTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMynUpoBaTh COOCTBEHHBIE 3aJjaud B 00pa30BATENbHOH JNEATENBHOCTH, B
TOM YHCIIE IPU U3YyYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;



YMETb NIEPEHOCUTH 3HaHUS MO (PU3HMKE B IPAKTUUECKYIO 00IaCTh KUZHEACSITENbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MOAXO0Abl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]a4H, OIyCKAIOIIHNE albTEPHATUBHBIEC PELLICHUS.

Pabora ¢ unopmanmeii:

BJIQ/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PUINYECKOTO COJIEP>KaHUSI U3 HCTOUHUKOB
pa3HbIX THWIIOB, CAMOCTOSTENIbHO OCYHIECTBJIATh IIOUCK, AaHAIN3, CHUCTEMATHU3alUIl0 U
MHTEPIIPETANIO UHPOPMALIMK PA3IMYHBIX BUJOB U (HOPM MPEICTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCITIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTUEHBI, pecypcocOepekeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

co3/aBaTh TEKCTHl (PUBNYECKOTO COACpkKaHHUS B pa3lu4HbIX Qopmarax ¢ Yy4EToM
Ha3HaYeHWs WHGOpPMAllMM M UEJNEeBOM ayAUTOpPHM, BBIOUpas ONTUMaJbHYIO GopMy
MIPEICTABJICHUS U BU3YATU3aLIUH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOI TOYKY 3PEHMSI C HCIOJB30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIbHON pabOTHI,

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

NPUHUMATh LEJTU COBMECTHOM JESITEeNIbHOCTH, OpPraHU30BBIBAaTH M KOOPJAUHUPOBATH
JEUCTBUA IO €€ INOCTMKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPElNeNATh POJIM C YyUETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJOI0 YYaCTHHKA KOMaHbl B OOLIUIN pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO JESATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PELICHHs] Pacu€THBIX M KayeCTBEHHBIX 3a/ady, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHUE;



OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO SPYAULIMU B 00JacTu (U3MKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJVIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsSIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIaJICTh HaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
Y MBICJIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh NMPUEMBI peduIEeKCUU TSl OLICHKH CUTYallH, BEIOOpa BEPHOI'O PEIICHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B npornecce 1ocTHKEHHS TMUHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS IPOIPaMMBbI 110 (GU3UKE IS
YPOBHSI CpeAHero obuero oOpa3oBaHusi y oOydyaroIIMXCsl COBEPILIEHCTBYETCS AMOLMOHAIbHBIN
MHTEJUIEKT, MPeAIoaraloui copMIUpOBaHHOCTb!

CaMOCO3HAHUS, BKIIIOUAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHUE,
BUJICTH HANPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOLIETO CaMOKOHTpOIJIb, yMEHHE [IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSM U NPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIIEH CTPEMIICHHME K JOCTHXKCHHIO LIEIM MU YCIEXY,
ONTUMH3M, HHULIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHQIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenusi B 10 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb C(HOPMHUPOBAHHOCTH Y OOYUAOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX pPoJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOUW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTHUECKOMI
JNeATEeIILHOCTH JIFOIEH;

VUUTHIBATh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (PU3NYCCKUX MOJIENIeH: MaTephalibHas
TOYKa, WHEPIUAIbHAS CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TENI0, WACATBHBIA Ta3, MOJICIH
CTPOCHHS Ta30B, KHJIKOCTSH M TBEPABIX TN, TOUCYHBIH DJIEKTPUUCCKHUH 3apsy MPU PEIICHUU
busznyecKkux 3a1ad;

pacmo3HaBaTh (pU3MYECKHe sBIEHUS (MPOIECCh) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpUM CTPOSHUS BeIIeCTBA M DIEKTPOIUHAMUKU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddys3us, OpoyHOBCKOE
JIBIKCHHE, CTPOCHHE JKUIKOCTEH W TBEPABIX TeJ, U3MEHEHHWE O0BhEMA TN NPH HarpeBaHUU



(oxJ1aXx1eHNUn), TEMJIOBOE paBHOBECHE, MCMIApEHUEe, KOHIEH CAIs, IIaBJIeHHEe, KPUCTAIIIN3aIus,
KHUIICHUE, BIAXKHOCTh BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPHITOM
coCcyJie, CBA3b MEXIYy IapaMeTpaMu COCTOSIHHSI ra3a B M30MpOLEecCax, 3JICKTpU3alus Te,
B3aUMOJICHCTBUE 3apsI0B;

OTHMCHIBATh MEXAHMYECKOE JIBIDKEHUE, UCTONB3YS (DM3MUYECKHUE BEITUYHMHBI: KOOPIMHATA,
myTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cujla, UMITYJIbC Teja, KHHETHYecKas
SHEprusi, MOTEHLUAlIbHAs JHEpPrusi, MexaHudeckas padoTa, MeXaHHYECKass MOIIHOCTb; MpHU
ONHMCAHWW TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONUCHIBAaTh HW3Y4YEHHBIC TEIUIOBHIE CBOMCTBA TEJI M TEIUIOBBIC SIBICHUS, HCIIOJIb3Ys
du3nyecKkue BEIMYMHBL: JaBIICHUE Ta3a, TEeMIlepaTrypa, CPEAHSsl KWHETHUYeCKas OSHEPTHs
XA0THUYECKOTO JBMKEHUS MOJICKYJ, CpEAHEKBaJpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIHYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, pabora raza, ko3 UIKEHT MOJIE3HOTO JEUCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3yEeMbIX BETUUHH,
uX O00O3HAYeHHS U EIAUHHIIBI, HAaXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JAaHHYIO (PUINYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

OTNUCHIBATh M3YyUYEHHBIE SJIEKTPUUYECKHE CBOMCTBA BELIECTBA W DJICKTPUUECKHUE SBIICHHS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaIpsOKEHHOCTh  TMOJIS, TOTEHLHMAaN, Pa3HOCTh MOTCHIMANOB, IPU ONHMCAHUHM TPABUIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOIB3yeMbIX BEIIMYMH, WX OOO3HAYCHUS W CIUHUIIGI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHONB3Ys (PU3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIMN CHII, TIPUHITUI
paBHOIPABHUsI MHEPLUATBHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEII[ECTBA, Ta30BbIE€ 3aKOHBI, CBSI3b CpeIHEH KHUHETHYECKOW HSHEPIHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa, 3akoH KylloHa, TmpW 3TOM pas3iuyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTEeMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE MPUHITUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIONIB30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil, TMpu dSToM  (HOpMyIHpOBaThH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOrO OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEII0KEHHOTO 000PYA0OBaHUS, TPOBOUTE OMBIT U (HOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISATh TIPSIMBIE M KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIUYUH, TPH STOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 H3MEPEHHS M WCIOJIb30BAaTh W3BECTHBIE METOJIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATHh PE3YNIbTAThI
MOJTyYEHHOUW 3aBUCUMOCTH (PH3UYECKUX BEIUYHMH B BUIE TaOIHIl M TpadUKOB, JIETaTh BHIBOIBI
M0 pe3yabTaTaM UCCIICIOBAHMS;



coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPU MNPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MUCCIEN0BATEILCKOM M  IMPOEKTHOW JEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1AOOPaTOPHOTO 000pyIOBAHHUS;

pemiath pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIOJIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHA 337a4Hl BIOMPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXoIuWMble s e€ pelieHus,
MPOBOAMTH PAcUEThI U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BEeTMUNHBI,

peniarb KayeCTBEHHbIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPEUMBYIO LEMOYKY
paccyXJIeHU ¢ OMOpPOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHUE SIBICHMUS,

UCTONB30BaTh MPH PEUICHHH YYeOHBIX 3aJad COBpPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIMM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apYOECKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKWE 3HAHUA MO (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 0€30MacHOCTH MpU 00paIlleHUuH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY KaIOLIEl cpee;

paboTatk B TpyIIe C BHITOTHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH, MIIaHUPOBATh paboTy
TPYIIbI, PAalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENLHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)JOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

paccMaTpuBaeMoii MpoOIeMBbl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edsoo0.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoreka [IOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME

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

10 KUIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrpoubnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YyYeHUS
padoTbI padoThbI pecypcbl
o — .
1 HZBHKa . Ie{aZKa © :f H:oz[e 1 bubmuorexa [JOK
HBIC METO/IbI IIO3HAHUS
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u mecTo ¢pusuku B
($hOopMHPOBaHUH COBPEMEHHOM bubnnoreka [JOK

2 . 1
HAyYHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMepHOE NpsAMoONMHENHOE 1 bubnnoreka [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOJIUHEITHOE 1 bubnnoreka [JOK
IBUKEHUE https://m.edsoo0.ru/ff0c372e

6 CBoOoniHOe majieHune. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc

7 ;EE:;()eipiez:f: il:iz(;:; ?O‘{KI/I o 1 bubmorexa LIOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
IIpyHIUIT OTHOCUTEITBHOCTH Bu6morexa LIOK
8 [Nanunes. aeprmanbHbIe CHCTEMBI 1

otcyera. [lepBbiii 3akoH HproToHa

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cui. Bropoii 3akoH Bu6mmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HeloToHa 17151 MaTepualibHON TOUKU

10 Tperunii 3akoH HproToHA 1151 bubmumoreka [IOK
MaTepUualibHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TSDKECTH. He}i)Ba}I KOCMUYecKas bubmmorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumnment

13 TpeHust. Cuiia COpOTUBIIECHUS IPU bubnnorexa [HOK
JIBUKEHUH TeJa B )KUJAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTenbHoe U BpamareabHOe

14 JIBIKEHUE a0COJIFOTHO TBEPIOTO bubnuoteka [JOK
tena. MoMeHT cuitbl. [1edo cubl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecHUsl TBEPIOTO Tela
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Wmiynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHUE
PaGoTta 1 MOIITHOCTH CHITHI.

16 Kunernueckas sneprus bubnnorexka [JOK
MarepuabHOR Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETUYECKOW SHEPTUH

17 [TorennmaneHas 3HEPTHUSL. bubmuoreka [JOK

[TorennumanbHast 3HEPTHUS yIIPYTro

https://m.edsoo.ru/ff0c461a
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ne(OpMHUPOBAHHON MIPYKUHBIL.
[ToTeHumanbpHas SHEPrHs Tea
BOJIM3M MOBEPXHOCTH 3eMITH

18

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpPaHECHUS
MEXaHUYECKON SHEPruun

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue CBsi3H pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPIHHU Tella Ha IpUMepe
paCTSKEHUS PE3UHOBOTO KIyTa)

20

KonTposnbHas pabota no teme
«Kunemaruka. J[unamuka. 3aK0HbI
COXPAaHEHHUs B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE ABUKEHUE.

Anddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?

22

23

XapaxkTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHust ra3os,
JKUJKOCTEH U TBEPABIX TEIl

Macca monekyn. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

24

TermoBoe paBHOBECHE.
Temneparypa u €€ usmMepeHue.
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IIxana remneparyp Llenbcus

Uneansusiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuorexa [JOK
JIBHKEHUS MOJIEKYIT. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3a

29 H3onponeccel B uaACaIbHOM rase u bubnnorexa [HOK
uXx rpaduueckoe mpencTaBIcHNue https://m.edsoo.ru/ff0c570e
BuyTtpennss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmnuecTBo bubmuorexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa

31 Buasl Tennonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.

32 KonunuectBo Tennotel npu bubnuorexa [IOK
Terutonepenave. AanadaTHBIM https://m.edsoo.ru/ff0c5c36
npoiiecc

33 ITepBblii 3aKOH TEPMOIMHAMUKYU U bubmuorexa [JOK

€T0 IIPUMCHCHHUEC K U30IIpoIeccamM

https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumocTs nporeccos B

bubmuorexa [JOK

34 npupoze. Bropoit saxon https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunuun nevictust u KIT bubmuoreka [JOK
TEIJIOBOM MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJ0rn4ecKue npooIeMbl
TEIJIOOHEPTETUKH
O0600MmarImui YpoK
38 «MOJIIGHKYJII;IpHa?}I’p ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edso0.ru/ff0c6938
TEPMOJIUHAMUKI
KonTpomnbsHas padora 1mo Teme
39 «MonpeKmepHZg ¢uznka. OCHOBBI bubmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapoobpazoBaHue ¥ KOHACHCAIHS. bubnuoreka [IOK
HcnapeHue u KumeHune https://m.edsoo.ru/ff0c63b6
AOcCom0THAsS U OTHOCHUTEIIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachleHHbIi bubmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
aMop(HbBIC Tella. AHU30TPOIHS
42 01301711)((:213 KpHUCTAJIJIOB. X(T;mcne Bubmiorexa LIOK
https://m.edsoo.ru/ff0c65f0
kpucrtawuibl. COBpeMEHHBIE
MaTepuabl
[LraBnenue v KpucTaIN3aIKs.
43 VnenbHas TCHJ‘II())Ta nnaBneIIjnﬂ. bubnmorexa LIOK
https://m.edso0.ru/ff0c6708
CyOnumarus
44 YpaBHeHHE TEIJIOBOTO OanaHca bubnmoreka [JOK
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https://m.edsoo.ru/ff0c6820

DJIeKTpU3anus Tell. DICKTPUUECKUN

45 3apsia. JIBa BUJIa DIEKTPUUECKUX Bu6mnorexa LIOK
https://m.edsoo.ru/ffOc6bcc
3apsioB
[TpoBOAHUKY, TUINEKTPUKH U
46 n(I))HyHSOBOIu;;KH. 3a1ff))H bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUs FJEKTPUUYECKOTO 3apsiia
BzaumopeiictBue 3apsioB. 3akoH
47 KyJIOHa.HToqeqHLIﬁ I;nﬂeKTqueCKHﬁ Bubmiorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3uuuu bubnnorexa [HOK
9JIEKTPUYUECKUX MoJIcH. JInHuU https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKkTpocTaTH4ecKoro
49 IOJISL. HOTGHHI/IaJI?PaEIHOCTI) bubmorexa [JOK
https://m.edsoo.ru/ff0c6f00
MOTEHITUAIOB
[TpOBOAHMKY M TUAJIEKTPUKH B
50 BHI;KTpiCTaTquI:JKOM nonIe. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. bubnmnoreka [JOK
°1 Dmektpoéukocts. Korzercatop https://m.edsoo0.ru/ff0c7126
DJEKTPOEMKOCTH TIJIOCKOTO
52 I(OH,Z[CII-)IcaTOpa. OHeprus bubamorexa IOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
53 JlabopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
o4 IIpuHLMI [EHCTBHS U IPUMEHEHHE
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KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
amnmnapara, CTpyHHOTO IpUHTEpA.
DneKTpocTaTHuecKas 3aluTa.
3azemileHne IEKTPONpruOOpPOB

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuia Toka. Hanpsixxenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

56

[locnenoBarenbHOE, NapauIeabHOE,
CMEIIaHHOE COETMHEHHE
npoBoAHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMeIanHoro
COETMHEHUS PE3UCTOPOB»

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

S7

Paborta 1 MOIIHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa a1 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenne DJ1C ucTouHnka Toka 1
€ro BHYTPEHHETO COMPOTUBIICHHSI

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

59

DIIEKTpOHHAs MPOBOJUMOCTh
TBEP/ABIX METAJIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

DNEeKTpUYECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TYYKOB

61

[TonynpoBOoAHUKH, UX COOCTBEHHAS

bubmuoreka [JOK



https://m.edsoo.ru/ff0c74f0
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Y IPUMECHAs TPOBOJIUMOCTb.
CaolicTBa p—N-niepexo/a.
[TorynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUH TOK B PaCTBOPAX U

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DJICKTPOIUTHYECCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DIIEKTPUYECKHI TOK B ra3ax.

CamocTosiTeTbHbIN 1 bubnuorexa [JOK

63 . 1
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06mmaromuit ypok 1 bubnunorexa [JOK
«DNEKTPOAMHAMUKA) https://m.edsoo.ru/ff0c88be
Konrtponbnas pabora no reme

66 «Qnekrpocraruka. [locTosHHbII 1 bubnuoreka [IOK
JNIEeKTpUYecKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cperax»

PesepBHbIil ypok. KonTponbpHas
67 pa6oI;a 1o TZf/Ie ’ 1 bubamorexa IOK
https://m.edsoo.ru/ff0c8c56
"OnexrpoauHamuka"

68 PesepBublit ypok. O600maromumii 1 bubnnoreka [JOK

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. Mskumes I'. 1. @usuka. 10 knacc: yued. s
001eo6pa3oBaT.oprauu3anuii: 6a30BbId WYTIyOJI. ypoBHH /I
S .Msxuies, b. b. byxosues, H. H. Corckuii; non pea. H. A.
[TapdenTtbeBoii.- 7-e uzn. — M.: I[Ipocsemenue, 2020 — (Knaccuaeckuit
KYpC).

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. ®usuka. Paboune nporpammel. [IpenmerHas nuHus yueOHUKOB CEpUU

«Kmaccnaeckuit kype».10—11 kmaccs! @ yue6. mocobue asist o01ieoopas3oBar.
opranm3anuii / A. B. lllatanuna.
- M. : [IpocBemienue, 2017.

2. Misxumes I'. A. ®usuka. 10 knacc: yueb. ans o0meoOpa3oar.
opranu3anuii: 6a3oBblii nyrny6mn. yposuu /I'. S1.Msxumes, b. b. byxoBies,
H. H. Corckuit; nmon pea. H. A. TlappentbeBoii.- 7-e uzn. — M.:
[Ipoceemenue, 2020 — (Knaccuueckuii kypc).

3. IMapdentreBa H.A. Coopuuk 3agau no ¢usuke.10-11 kmaccrr: yaedHoe
nocobue tst 001eodpa3zoBaTenbHbIX opranu3amuii / H.A. Ilapdenrtsena. - 8-
e u3n. - M.: [Ipocsemnienue,2018.

4. Caypos IO.A. Iloypounsie pazpadorku. 10 kiacc.

5. Mapon A.E., Mapon E.A. OnopHbie KOHCTIEKTHI U Ju( dHepeHIIMpOBaHHbBIE 33a41

6. 3abortun B.A., Komuccapos B.H. Kontposnb 3HaHui, yMEHUH 1 HABBIKOB yJaIuXcs

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
info@infourok.ru https://phys-ege.sdamgia.ru/

n : MapMHa
DN: S=Pecny6iuca Bypsr c—Ru G=Mapus

Map Ha BnagumuposHa,

XamepyeBa
M E=director@school37uu.ru, M"HH=032609183272,
CHWIC=0419607886
a p M H a OcHOEaHM:lﬂ ﬁ:n;m;: aBTOPOM 3TOMO
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