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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
benepanbHOl paboduell MporpaMMbl BOCIHUTAHHS M KOHIEHIMHM TIPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTHHBI MHpa oOydaromuxcs 10 kimaccoB mpu oOydeHHM UX (QHU3UKE Ha 0a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiapTaTaM OOyueHHUs, a TaK)K€ YYUTHIBAET HEOOXOJWMOCTb pPEaTU3alUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JMYHOCTHBIE, MeETalmpeaMeTHbIe, IpeaAMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «du3mnKay Mo rojgamMm o0ydeHus.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJICHUH, H3ydaeMbIX
xumueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJYYEHHsS] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HayYHBI METOJ MO3HAHUS MPU BHIMOJIHEHUH UMU Y4EOHBIX UCCIIEI0BAaHUM.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3AesioB (PU3MKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOU, TaK H
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kkypce sBhsiercss (GOpMUpOBAHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHM MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX KOJOTHUECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHpOBaHME MPEIACTABICHUNA O CTPYKTYype MOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
HAy4YHBIX SIBJICHUN U IPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpHBIX PabOT, KOTOphIE B TporpamMme 1o ¢u3nke OOBEeIUHEHBI B OOLIUN CIHCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH 06p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIaHUpPOBaHUS U OCHallleHUs kabuHera ¢pusuku. [lpu sTom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/II-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCUICHUTIO pvaéTHBIX 1 KAQUYECCTBCHHBIX 3aJ1a4. HpI/I 3TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3acIOB. ,Z[HH KauC€CTBCHHBIX 3aJa4 NPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKiIa. B kabunere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe oOopymoBaHHE [UIsI YUEHUYECKHX MPAKTUYECKUX paboT dopMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIh30BAaHUH AHAJOTOBBIX W HU(POBBIX MPUOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE UX UHTEIEKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STuX Ieiell oOecrieunBaeTcs pPEIICHHEM CIEeIYyIoIUX 3axad B IIpoliecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3KKY U JIEMEHTHI acTpO(U3UKY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJENbIO, 3a/ay, TOJpa3yMEBAIOIIMX CaMOCTOSITENIbHOE CO3JaHue (QHU3NYEeCcKOn
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIEHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHHS M MPOBEIEHUS (PU3NUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE CpPEIHEro 0O0Iero oOpa3oBaHUS
otBoauTcs 136 vaco: B 10 kimacce — 68 yacoB (2 4aca B HE/CIIO.

[Ipennaraemsliii B mporpamme 1o pusuke rnepeueHs J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBJIIETCS PEKOMEHIOBAHHBIM, YYMTEIb J€JIaeT BBHIOOp MPOBEACHUS JabOpaTOPHBIX paboT U
OTIBITOB € YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYaroMINXCs.

COJEP)KAHUE OBYYEHUA

10 KUIIACC

Pasznen 1. ®usuka u MeTOAbI HAYYHOI0 O3HAHUS
®u3nka — Hayka o npupone. HayuHele MeToapl MO3HaHUSA OKpyxatouiero mupa. Poib
AKCIIEPUMEHTA U TEOPUH B IIPOLIECCE MMO3HAHMS MPUPOJIBI. DKCIICPUMEHT B (PU3HKE.
MonenupoBanue Qu3ndeckux sBJICHUN U mpoiieccoB. Hayunbeie runote3sl. dusznueckue
3aKOHBI ¥ TEOPUU. | paHUIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpHHITUI COOTBETCTBHUS.
Ponp u mecto ¢usuku B (HopMHpOBaHMHM COBPEMEHHON Hay4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOU JAECATEIBHOCTH JIFOJIEH.

Jemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATYHKH.

Pa3gen 2. Mexanuka
Tema 1. Kunemamuka



Mexanuueckoe JBkeHHE. OTHOCHTEIBHOCTh MEXaHWYeCcKOoro JABmxkeHus. Cucrema
otcuéra. Tpaekropus.
[lepemenienue, cKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOPEHHUE
MaTepuaIbHON TOYKH, UX MPOEKIMU HAa OCU CUCTeMbl KoopauHaT. ClloKEeHHE MepeMEIICHU 1
CJIOJKEHHE CKOPOCTEM.
PaBHOMEpHOE M PaBHOYCKOPCHHOE MPSMOJIMHEHHOE JBIKEHUE. I'paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MIEPEMEIICHUSI MaTePHUATIbHOM TOYKH OT BPEMEHH.
CBoOoiHOE MajieHue. Y CKOpeHrne CBOOOTHOTO Ta/ICHUS.
KpuBonuHueiiHoe naBwxeHHe. [IBWKeHHE MaTepHaJbHOM TOYKHA M0 OKPYKHOCTH C
IIOCTOSIHHOM TI0 MOJYJIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon m
yacToTa oOpamenus. LleHTpocTpeMurensHoe yCKOpeHue.
TexHuueckre YCTPOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CIUIOMETp, JABWKCHUE
CHapS/IOB, IIETTHBIC U PEMEHHBIC TIEpeTIadH.
Jlemoncmpayuu
Mogenb cucteMbl 0TCUETA, UILUTFOCTPALIMS KWHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUSI.
[IpeobpazoBaHue ABMKEHHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tamenue Ten B BO3MyXe U B pa3peKEHHOM MPOCTPAHCTBE.
HaGnronenune nemxeHus teaa, OpOIMIEHHOTO MO/ YIJIOM K TOPU30HTY ¥ TOPHU30HTATIBHO.
N3mepenue yckopeHust CBOOOHOTO MaICHHUS.
Hampasnenue ckopocTH py IBHKEHUHU IO OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3yuenne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOW CKOPOCTH.
HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  NYTAMHM, TNPONMACHHBIMM  TEJIOM  3a
MOCJIEI0BATENIbHBIE pPaBHBIE IPOMEXYTKH BpPEMEHM IPH PAaBHOYCKOPEHHOM JBWXEHUU C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIO.
N3ydenune nBUKEHUS MapuKa B BI3KOM KUKOCTH.
N3yuenue nBuxeHus tena, OpOIIEHHOTO TOPHU30HTAIBHO.
Tema 2. /lunamuxa
[Tpuniun otHocurenbHocTH [Manuies. [lepBoiii 3akoH HetoToHna. MHepianbHbIe CUCTEMBI
oTcuéra.
Macca Ttena. Cuna. Ilpunimun cynepno3unuu cuil. Bropoit 3akoH Hprorona st
MaTtepuanbHOM TOUKHU. TpeTuii 3akoH HploTOHA 11711 MaTepraibHbIX TOYEK.
3akoH BceMUpHOro TsaroreHus. Cuna tskectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.
Tpenue. Buabl Tpenus (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTHBICHUS
MIpU ABMKEHUU TEJIA B )KUJIKOCTU WM rase.
[TocTynarensHoe ¥ BpamaTeabHOE JBUKEHUE a0COTIOTHO TBEPAOTO Tena.
MoOMEHT cuibl OTHOCUTENBHO OCH BpaumieHusa. Ilnedo cunbl. YcinoBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTpOCTBA W NPAKTUYECKOE NPUMEHEHUE: NOALIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CIYTHUKOB.

Jemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aMMOJICHCTBYIOLIUX TEll.

Bropoit 3akoH HeroTona.



N3mepenue cui.

CrnosxeHue cui.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT JepopMaru.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOJABEME U NTAJICHUM.

CpaBHeHHUE CUJI TPEHUS TIOKOSI, KAUYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs! TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPY)KUHE U PE3UHOBOM
oOpasiie, oT ux jaedopmarium.

HccnenoBanue ycioBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILLIEHUS.

Tema 3. 3akonvl coxpaneHusn ¢ MexaHuke

Nmnynsc MaTepualibHOM TOUKH (Tea), CUCTEMbI MaTepUaIbHBIX ToueK. MIMmynbc cuibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHeHUsl UMIyibca. PeakTuBHOE JBMXKEHHUE.

Pa6ora cuibl. MOIIHOCTE CHUIIBI.

Kunernueckass sHeprus martepuaibHOW TOUYKU. TeopemMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEepruu.

[ToTentmaneHas sueprus. [loTeHnanpHas s3Heprus ynpyro Ae(opMupoOBaHHOMN NPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENMOTEHUUANbHbIE CHIIBL. CBs3b paOOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM 3HEePTruu CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUUECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuyeckre yCTpOiCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEpP, MPYKUHHbBIN
MACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexo moTeHIMAILHONM SHEPTUU B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyenne aOCOJIIOTHO HEYNPYroro yiapa € MOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHMYEeCKOW JHEpPruu Teja Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO XKI'yTa.

Pazpnen 3. MouiekyasipHasi GU3MKa ¥ TEPMOJAUHAMHKA

Tema 1. Ocno6vl MOIEKYNAPHO-KUHEMUYECKOU Meopun

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KHUHETHYECKOW TEOPUU U MX OTBITHOE 000CHOBAaHHUE.
bpoynoBckoe nBmwxenue. Huddysus. XapakTep MABWKEHHS U B3aUMOJCHUCTBUS YaCTHI]
BeleCTBA. MoOJeNnu CTPOEHHUS Ta30B, KUAKOCTEH W TBEPABIX Tel W OOBSICHEHHE CBOWCTB
BEIllECTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3mepbl Mojekysl. KonndecTBo BemiecTsa.
[TocrosinHas ABoraapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISPHO-KUHETUYECKON TEOopuun
uaeanpHOTO raza. AOCONIOTHas TeMmIeparypa Kak Mepa CpenHedl KHHETHYeCKOW SHepruu
TEIJIOBOro JBIKeHHs yactul raza. lllkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VpaBuenue MenpaeneeBa—Knaneiipona. 3akon Jlanerona. M3ompouecchl B MIeaIbHOM Ta3e C



MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOLECCOB: H30TEPMa,
M30Xopa, n3obapa.

TexHudeckune yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, NTOKa3bIBAIOUIME JAHCKPETHOE CTPOCHHE BeEmIeCTBA, (OoTOrpadmu MOJEKYIT
OPraHUYEeCKUX COCTMHECHUMU.

OmnbiTe! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LlTepna.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, MIUTIOCTpUpYIOLIasi MPUPOLY JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATTHHOTO T'a3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Omnpenenenne Macchl BO3/yXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpeHHi oO0BbEMa
KOMHATBI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI U
criocoObI e€ m3meHeHus1. KonudecTBo TerioTsl U paboTa. BHYTpeHHssI 2HEPTHs 0THOATOMHOTO
ujeanbHOTOo ra3a. Buel Teronepenaun: TeIIONPOBOJHOCTh, KOHBEKIHUS, U3TyudeHHUE. Y IeNbHas
TEII0EMKOCTh BellecTBa. KonuecTBo TEroThl pU TeIUIonepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpumeHeHHE
MIEpBOTro 3aKOHA TEPMOJIUHAMUKY K nu3omponeccam. I paduyeckas uHTepnperanus paboThl rasa.

Brtopoii 3akon TepmoanHamMukid. HeoOGpaTuMOCTh IPOIIECCOB B MPUPO/IC.

Tennossie MamuHbl. [I[pUHIANB ASHCTBUS TEIIOBBIX MaluH. [IpeoOpa3oBanus SHEPTUH B
TeroBbIX MarmuHax. KoaddumumeHT monesnoro neicteust TeruioBord mammebl. [ukn Kapro u
ero K03 QUIMEHT MMOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPT€TUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3meHenne BHYTpPEHHEW SHEpPruM Teja IPHU COBEPILIEHHUU pabOThI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXAaTOro BO3/yXa, HarpeBaHue »upa B JATYHHOH TpyOke MyTéM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OnpIT 1o aguabaTHOMY PACUIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHHIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenne ynenbHOU TEMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HachlleHHbIi map. YaenbHas TerioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB KPUCTAIIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpuctamidzauus. YaenbHas
TeruioTa masneHus. Cyonumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.



TexHudeckne YCTpPOWCTBA W MPAKTHYECKOE NPUMEHEHHUE: THTPOMETP U ICHXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM  TOJYYCHUS COBPEMEHHBIX MaTepHalioB, B TOM  4YHUCIE
HAaHOMATEPHUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX ITAPOB.

Kurenne mpu MoHMKEHHOM JIaBIICHUH.

CriocoObl I3MEpPEHUS BIQKHOCTH.

HaGmoienne HarpeBaHus M IJIABJICHHS KPUCTALUTMYECKOTO BEIIECTBA.

JleMoHCTpaImsi KpHCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne OTHOCUTETHLHOM BIQYKHOCTH BO3/IyXa.

Paznen 4. DaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

DOnekTpu3arust Tell. OJEKTpUYecKud 3apsn. JIBa Buma dIEeKTpUUYECKHX 3apsijoB.
[TpoBOAHMKH, AUDTEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS JJIEKTPUUECKOTO 3apsia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona.  TodeuHBIl  3JIEKTpHYECKHMM — 3apsfl.
Onektpuyeckoe rmojie. Hampsk€HHOCTh AIEKTPUYECKOTO TMojsl. [IpuHIUI Ccymeprno3uuu
ANEKTPUYECKUX MoJied. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabota cumn oanmektpocratmdyeckoro moiisa.  [loreHmman. Pa3HOCTP  MOTEHIIHMATIOB.
[TpoBOAHMKY W AMDIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. JludekTpuueckasi mpOHUIIaeMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPTrus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckne yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONpHOOPOB, KOHAECHCATOpP, KOMUPOBAJIbHBIM
armapar, CTpyHHBIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHYECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTopa OT IUIONIaJAM ILJIACTHH,
PAcCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit 31exkmpuyeckuit mox. Toku é paziuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJOBUS CYIIECTBOBAHHUS IIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma i ydacTka 1emnu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIebHOE, CMEUIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JIeHia. MOMIHOCTH SIEKTPHUUECKOTO TOKA.



DNEeKTpOABMKYIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ayis
MOJIHOM (3aMKHYTOM) 3eKTpudeckol 1enu. Kopotkoe 3ambikaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHUSI METAJIIOB
oT TemMieparypsl. CBEpXIPOBOAUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPUMECHas IPOBOJUMOCTb IOJYIIPOBOJAHHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPHUOOPHI.

DOneKTpUYecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3psia. MonHus.
[Ina3zma.

Texnuueckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, MCTOYHHMKM TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
puOOpPHl, TEPMOMETP COINPOTUBIICHUS, BAKyyMHBIM [HOJ, TEPMUCTOPHI M (POTOPE3UCTOPHI,
MIOJIYTIPOBO/IHUKOBBIH 1MOJ1, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCHUMOCTh COMPOTHUBIIEHUS IWIMHJIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYEeHUS U MaTepuaa.

CMmeniaHHO€ cOeTMHEHUE POBOTHUKOB.

[IpssMoe m3MepeHune >neKTpoABMKYIIEH Ccuibl. KOpoTKOoe 3amMbIKaHHWE TalbBAHMYECKOTO
JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBMCHUMOCTB COITPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE HIIEKTPOJIUTOB.

HckpoBoli pa3psii 1 MPOBOJIUMOCTh BO3/1yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne cMEIaHHOTrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  JNEKTPOABIKYIEH CHJIBI MCTOYHMKAa TOKA M €r0  BHYTPEHHETO
COIPOTHBJICHUS.

Habnronenue snexrpoiinsa.

Me:knpeaMeTHbIe CBSI3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce ocymiecTBiisieTcsi € y4€ToM
coJiepKaTeNbHbIX MEKIPEIMETHBIX CBsi3e € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO ITO3HAHMS:
sBJICHHE, HAy4HbIM (akT, rumoresa, (uznyeckas BEJIWYMHA, 3aKOH, TEOpHs, HaOIOAEHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHMEe CHUCTEMBbl YypaBHEHMH, JuHeWHas ¢yHKuus, mnapaboa,
runep0oia, uX rpaguKu U CBONCTBA, TPUTOHOMETpUYECKUE (YHKINU: CUHYC, KOCHUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKIHMH Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexanuyeckoe JBIKEHHE B JKUBOW mpupojie, tuddysus, ocMOC, TEII00OMEH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEPEauH, TEIJIOBOE PABHOBECHE), DJICKTPUUECKUE SBICHUS B
YKUBOM IIPUPOJIE.



Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIDHAas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KXKUIAKOCTEH M TIa30B, JJIEKTPUYECKUE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHUECKAS JUCCOLUALINS, FalbBaHUKA.

T'eozpaghus: BNaXXHOCTH BO3lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: npeodpa3oBaHUE IBUKEHUH C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHMKE, MOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXPAaHEHHUS UMITyJIbCa B TEXHUKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, IapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOIHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE
HAaHOMAaTepUalIOB, M  HAHOTEXHOJIOTHH,  DJIEKTPOCTAaTUYEeCKas  3aluTa,  3a3eMJICHUE

AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, OJIEKTPOHArpeBaTEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenne yueOHoro mnpeamera «®Puszmka» Ha YpOBHE cpemHero obmiero oOpa3zoBaHus (0a30BbI YpPOBEHB) IOJDKHO OOECIIEUUTH
AOCTHIKCHUC CIICAYIOUX JIMYHOCTHBIX, METAIPCAMETHBIX U IIPCIMCTHBIX O6p330BaTeJH>HI)IX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNabTaThl OCBOEHUsl yueOHOro mpeamera «®du3nka» AOHKHBI OTPa)kaTh FOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCS
PYKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JTUYHOCTHU, CUCTEMOMW IIEHHOCTHBIX OpPHEHTAIMH, MO3UTHBHBIX BHYTPEHHHX
yOeXKIeHHUH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM [IEHHOCTSAM POCCUHCKOTO OOIIECTBA, pacCIIMPEHHE KUZHEHHOTO OIBITA U OMbITA AEATEIbHOCTU
B MPOLECCE PEeATN3ALMN OCHOBHBIX HAMPABIECHUN BOCIIUTATEIBHOMN IEATEIILHOCTH, B TOM YHCJIE B YACTHU:

1) rpaaaHCcKOro BOCIIMTAHMSA:

c(OpMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMU 00yJaIOUIerocss Kak akTUBHOT'O U OTBETCTBEHHOTO YJI€HA POCCUICKOT0 O0IIeCTBa;

MPUHATHE TPAJIUIIMOHHBIX 00IEYEIOBEUECKUX I'YMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JETENIbHOCTh B HHTEpecax TpakJaHCKOTO OOIecTBa, y4acTBOBaTh B CaMOYNpAaBICHUU B
o0pa3oBaTeNbHON OpraHu3aluy;

YMEHHE B3aUMO/IEHCTBOBATh C COL[MAIbHBIMU MHCTUTYTaMH B COOTBETCTBHHU € UX QYHKIUSIMU U Ha3HAUCHUEM;

FOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKON JIEATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTH POCCUMCKON IPaKIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 001aCTH (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITIMTAHMSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIE DEIICHHS, OPUEHTUPYICh HAa MOPAJBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJI€ B JAEATEIBHOCTH YYEHOTO;

OCO3HaHHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OyAyIIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (PU3UUECKOI HAyKe;

5) Tpy10BOT0 BOCTIUTAHUS:



MHTEpEC K Pa3NUYHBIM cepaM npodecCHOHATBHOMN AeATEIFHOCTH, B TOM YUCIIE CBSA3aHHBIM C (PM3UKOM U TEXHUKOW, yMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BaHUIO B 001aCTH (PU3HUKH HA MPOTSHKEHUH BCEH JKU3HU;

6) IK0JIOrHYeCKOr0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTD IKOJOTHUECKON KYJIbTYPHI, 0CO3HAHUE III00ATHHOTO XapaKTepa AKOJIOTHIECKUX MPOoOIieMm;

IJIJAHUPOBAHUE U OCYILIECTBIICHHUE JICHCTBUI B OKPYXKAIOLIEH CpPe/ie Ha OCHOBE 3HAHMS LEJIEW YCTOMYMBOTIO Pa3BUTHUS YEJIOBEUECTBA,

pacuImpeHue OmbITa JesITeILHOCTH HKOJIOTHIECKOH HAIPaBJICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHHUHA 10 (PU3HKE;

7) HEHHOCTH HAYYHOI O MO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUYECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAyYHOW JESATETHHOCTH, TOTOBHOCTH B TIpOLleCCe M3Y4YCHUs (U3MKH OCYIIECTBISATH TPOCKTHYIO W
MCCIIEIOBATENLCKYIO ESITeIbHOCTh HHINBHUIYaThHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEe yUeOHbIe 1elCTBHS
Ba3oBrble 1ornyeckue 1ecTBUA:
CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaIU3UPOBATh MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;
OTIPEENATh LENH AeSITeIbHOCTH, 33]]aBaTh apaMeTpbl U KPUTEPUH UX TOCTHKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3NYECKUX SBICHUSIX;
pa3pabaThIBaTh IJIaH pelIeHus MpoOIeMbl C YIETOM aHalIM3a UMEIOLIUXCS MaTEpUAIbHBIX U HEMaTepUaIbHbIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIETEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEJISIM, OLICHUBATh PUCKHU TOCIIEACTBUN ESITENbHOCTH;
KOOPJIMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSIX PEalbHOTO, BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEUICHUU KU3HEHHBIX TPOOIIEM.
Ba3oBble uccienoBareibckue 1eiCTBUS:
BIIIETh HAYYHOI TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSIMU U METOJaMU (PU3HUECKON HAYKU;
BIIJIETh HaBBIKAMH y4EOHO-HCCIIEOBATENIbCKON U MPOEKTHON JEATEIbHOCTH B O0JIaCTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEILBHOMY TTOMCKY METO/IOB pelIeHus 3a1a4 (U3UYECKOTO COACPKAHUS, IPUMEHEHHUIO PA3IMYHBIX METOJI0OB IO3HAHMS,
BIIAJIETh BUIAMH JAEATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAlMU, MPEOOPa30BaHUI0 U MPUMEHEHUIO B PA3IIMYHBIX
y4eOHBIX CUTYAIIHIX, B TOM YHCIIE TIPU CO3JIaHIH YUeOHBIX MPOEKTOB B 00IaCTH (DU3UKH;
BBISABJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIU3UPOBATh 3aJauy, BBIJIBUTATh THIOTE3Yy €€ pPEILICHUs, HaXOAUTh apryMEHThI IS
JI0Ka3aTelIbCTBa CBOMX YTBEPKJICHUM, 3a1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;



AHAJIIM3UPOBATH IIOJTYUYCHHBIC B XOAC PCIICHUA 3aJadyu PC3YJIbTAaTbl, KPUTHUYCCKU OLCHHUBATH HX AJOCTOBCPHOCTL, IMPOTrHO3UPOBATH
HU3MCHCHHUC B HOBLIX YCJIOBUAX,

CTaBHUTH M (POPMYIHUPOBATH COOCTBEHHBIE 32,1241 B 00pa30BATEIBHOM JIEATEITLHOCTH, B TOM YHCIIE IPU U3yYCHUHU (PU3UKH;

AaBaTb OUCHKY HOBBIM CHUTYyallUsAM, OLICHUBATDb HpPIO6pCTéHHBII>i OIIBIT,

YMCETb NEPCHOCUTL 3HAHUS 110 (1)I/I3I/IKG B IPAaKTUYCCKYIO o0OJiacTh KUBHECACATCIIBHOCTH,

YMETb MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIJIBUI'aTb HOBBIC UJICHU, IPEAJIaraTb OpUTrHHAJIbHBIC IMTOAXO0AbI U PCUHICHU A,

CTaBUTH HpO6J'ICMI)I " 3a7la4yu, JOMMYCKAOINE AJIbTCPHATUBHBIC PCIICHU .

Pa6ora ¢ undopmanmueii:

BJIAJICTh HABBIKAMU TOJTYYCHUA I/IH(i)OpMaIII/H/I (1)I/ISI/I‘I€CKOFO COACPIKaHNA N3 NCTOYHHUKOB PAa3HbIX THUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATH
MOUCK, aHAJIU3, CHCTEMAaTU3ALIUI0 U UHTEPIIPETALNI0 HH(DOPMALIMK Pa3IMUHBIX BUJIOB U (POPM MpEICTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OPMAIIHH;

HCII0JIB30BaTh CPEACTBA I/IH(i)OpMaHI/IOHHI)IX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B PEHICHUN KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U
OpPraHW3aIlMOHHBIX 337a4 C COOJIOJCHHEM TPeOOBAaHUH IPrOHOMHKH, TEXHUKH OE30ITACHOCTH, TUTHCHBI, PECypcocOepeKeHus, TPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpkKaHHUS B pa3iMYHbIX QopmaTax ¢ y4€TOM Ha3Ha4yeHHs MHPOpPMAIUU U LEIEBOM ayAUTOPHH,
BBIOMpAsi ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YAJIU3AIIUH.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

OCYILIECTBIISATH OOLIEHHE Ha YpOKaX (PM3UKH U BO BHE-YPOUHOU JESTENbHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM S3bIKOBBIX CPE/ICTB;

MMOHUMATbh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON paOOTHI;

BBIOMPATh TEMATUKY H METOJIbl COBMECTHBIX ACHCTBHI ¢ y4ETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEN KaXkI0T0 YieHa KOJIJICKTHBA;

MPUHUMATh LIETU COBMECTHOM JeATeIbHOCTH, OPraHU30BbIBATh M KOOPAWHUPOBATH JNEHCTBUS MO €€ JOCTHUKEHHIO: COCTaBIAThH IUIaH
JEUCTBHI, paclpeeNaTh POiIH ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa U KaXKJOTO yYaCTHUKA KOMaH/ bl B OOIIHI pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

NpeasiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEH C IMO3UIIMU HOBU3HBI, OPUTUHAIILHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISTh MO3UTHBHOE CTPATETHYECKOE IMOBEACHHE B PA3IUYHBIX CHTYAIMsX, MPOSBISATH TBOPUYECTBO U BOOOpa)keHHE, OBITh
WHUIUATUBHBIM.



PeryasitTuBHble yHMBepcaJIbHbIe yUeOHbIe NelicTBUS
Camoopranmsanms:
CaMOCTOSITEJIBHO OCYIIECTBIISATh IO3HABATEJIbHYIO JIEATENBHOCTh B 00JACTH (PU3UKU M aCTPOHOMMH, BBISIBIATH HPOOJEMBI, CTABUTHh U
(dbopmynHupoBaTh COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEIIBHO COCTABIISATh IUIAH PEUICHHs PAacU€THBIX M KAUYeCTBEHHBIX 3aJ1ad, IJIaH BBITIOJHEHHUS MPAKTHYECKOW paboThI ¢ y4éToM
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUN;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHUI;
JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PELICHHUE;
OILICHUBATh IPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (POPMHUPOBAHUIO M TIPOSBIICHUIO JPYAUIMH B 00JacTH (PU3MKH, TOCTOSHHO TOBBIIMIATH CBOW 0Opa3oBaTEIbHBIA H
KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3Y/IHTATOB LENSIM;
BJIaIETh HaBBIKAMHU [TO3HABATEIbHON peUIeKCHH KaK OCO3HAHMSI COBEPILIAEMBIX ACUCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YIbTATOB
1 OCHOBAaHUM;
UCIO0JIb30BaTh MPUEMBI peIeKCHu Al OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHUKEHUIO;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
MPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.
B mponecce AOCTH)XKEHUS JTUYHOCTHBIX PE3ylIbTaTOB OCBOEHHS MPOrpaMMbl MO (U3UKE Al YPOBHA CpeaHero oluiero oOpa3zoBaHUs y
o0yuaronmxcs COBEPIICHCTBYETCS IMOLIMOHAIBHBIN MHTEJUIEKT, IPEANoararomuil chopMUPOBAHHOCTD:
CaMOCO3HAaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOILMOHAIILHOE COCTOSHUE, BUJIETh HAIMIPABJICHUS PA3BUTHS COOCTBEHHOMN
SMOIIMOHANBHOMN Cepbl, ObITh YBEPEHHBIM B ceOe;
CaMOpEryJIMupoBaHus, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHHE, CIOCOOHOCTh
aIalITUPOBATHCS K SMOIIHOHATHHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHMBAILIMH, BKIFOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEH U YCIIEXY, ONITUMU3M, HHUIIUATUBHOCTh, YMEHUE JEUCTBOBATH
UCXOJ U3 CBOMX BO3MOYKHOCTE;



OMIIATUH, BKIIOYAIOUICH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHHE OPYTUX, YUUTBHIBATh €r0 MPH OCYLIECTBICHUM OOIICHHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHHMIO;

COIMAJILHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTHh BBICTPAMBATH OTHOIICHUS C JPYTUMH JIFOJBMH, 3a00TUThCS, TIPOSBIATH HHTEPEC U
paspeniath KOH(PIUKTHL.

HNPEAMETHBIE PE3YJIBTATHBI

K xoniy obyuenus B 10 ki1acce npeamMeTHbie pe3yabTaThl Ha 6a30BOM YpOBHE JIOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y 00YJAIOITUXCS
YMEHUN:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTo (U3MKU B (OPMUPOBAHHWU COBPEMEHHOW HAydyHOM KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOMN JAESITEIBHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBl MPUMEHEHMS] M3YYEHHBIX (QHU3NYECKHMX MOJeNeil: MmaTepuaibHas TOYKa, HHEpLHajbHas CHCTeMa OTCUéTa,
abCOTIOTHO TBEPJOE TENI0, WICAbHBIM ra3, MOJAEIN CTPOEHHUS Ta30B, JKUIKOCTEH U TBEPABIX Tell, TOUEUHBIM AJIEKTPUUECKUN 3apsa MpH
pereHun HU3NIECKUX 3aa4;

pacro3HaBaTh (pU3MUECKHUE sIBICHMs (IIPOLIECChI) U OOBSACHATh X HAa OCHOBE 3aKOHOB MEXAaHUKHU, MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU
CTPOEHHS BEIIECTBA U NIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE, CBOOOIHOE MAICHUE Tell, ABHKCHHE
110 OKPY)KHOCTH, MHepLus, B3aumojeicteue tein, auddys3us, OpOyHOBCKOE IBUKEHUE, CTPOECHHUE JKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE
0o0bEMa Ten MpH HarpeBaHUM (OXJIAXKJEHHMM), TEIUIOBOE PAaBHOBECHE, HCIApEHHE, KOHAEHCAllMs, IUIaBICHHME, KPUCTAIM3alUs, KUIEHHE,
BJIQXKHOCTh BO3/yXa, IOBBILICHUE JABJICHUS Ta3a IIPU €0 Harpe€BaHUM B 3aKPBITOM COCYZE, CBSI3b MEXAY NapaMeTpaMu COCTOSIHMS rasa B
n30IpoLeccax, MIEKTpU3alus Tell, B3aUMOICHCTBHUE 3apsA0B;

OINUCBIBATh MEXaHMUYECKOE JBM)KEHUE, MCIOJIb3Yysl (PU3MUECKUE BEIMYMHBI: KOOPJUHATA, IyTh, NEpEeMEIlEeHNEe, CKOPOCTb, YCKOPEHHE,
Macca Teja, CUjla, UMITyJIbC Tejla, KWHETHYeCKasl SHEprus, MOTEHIMaIbHAasl SHEPrusi, MexaHuueckas paboTa, MeXaHH4YecKas MOIHOCTb; IIPU
ONMCAaHUM IPABWIBHO TPAKTOBaTh (M3MUECKUI CMBICI HCIHOJIb3YyEeMbIX BEJIMYMH, UX OOO3HAUYEHUS U EIUHHIBI, HAXOAUTh (GOPMYIbI,
CBSI3bIBAIOIME JAaHHYIO (PU3UYECKYIO BEJTMUUHY C IPYTUMHU BEIUYMHAMU;

OIMCBIBATH U3YyUYEHHBIE TEIUIOBBIE CBOICTBA TEJ U TEIJIOBBIE SIBJIECHUS, UCIIOB3Ys (pU3MUECKUE BEIMUMHBL: IaBJICHUE Ta3a, TeMIleparypa,
CpElHss KUHETHYECKas HHEPIHsl XAaOTUYECKOIO JABM)KEHHS MOJIEKYJ, CPEOHEKBAJApaTU4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHs B3Heprusi, pabora rasza, Ko3Q(GUIMEHT MOJE3HOTO NEWCTBUS TEIUIOBOIO JIBUTATEJNS; NPU ONUCAHUM NPABUIBHO TPAKTOBATh
¢u3n4ecKuil CMBICT HCIOJB3yEMBIX BEJIWYMH, MX 0003HAUEHHUS M EIUHMIbI, HAXOAWUTh (OPMYIBI, CBSA3BIBAIOIIME IAHHYIO (PU3MUYECKYIO
BEJIMYMHY C JPYTHMH BEJIMYMHAM;

OIHCBIBATh M3YYEHHBIE IEKTPHUUECKUE CBOMCTBA BEIIECTBA U IEKTPHUUECKUE SBICHUS (TIPOLIECCHI), UCTONB3Ys (PU3NUECKUE BETMUUHBIL:
AIEKTPUYECKUM 3apsfl, WIEKTPUYECKOE II0JIe, HANPSDKEHHOCTHh IOJIA, IMOTEHIMAN, Pa3HOCTh IOTCHLMAJIOB; IMPH ONMCAHUHM NPAaBUIBHO



TPAKTOBAaTh (U3UYCCKUN CMBICI HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHUS W CIUHUIIBI; YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIINE JaHHYIO
(U3HUYECKYIO BETHUUHY C JIPYTUMU BEITUYUHAMU;

aQHATM3UPOBATh (PU3MUECKHUE MPOIIECCHl U SIBJICHHS, UCTIONB3Ys (PU3MUECKHe 3aKOHBI U MPHUHIIUIBL: 3aKOH BceMupHOTO Tsrotenus, |, Il u
Il 3akonbr HeloTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPTHH, 3aKOH COXpPAHCHHS WUMIYJIbCA, MPUHIUI CYNEPIIO3HIIMHA CUJI, TIPUHIUI
paBHOMPABHUS WHEPIIUAIBHBIX CHCTEM OTCUETA, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHIO CTPOCHUS BEIISCTBA, T'a30BBIC 3aKOHBI, CBSI3b CPEIHEH
KHHETUYECKOW SHEPTUH TEIUIOBOTO JIBUKCHHS MOJICKYJ C a0COJIOTHOW TEMIEpaTypou, IEPBBIH 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPaHCHHS
ANIEKTPUIECKOTO 3apsiia, 3akoH KylioHa, mpy 3TOM pa3inyaTh CIIOBECHYIO (POPMYTUPOBKY 3aKOHA, €T0 MAaTEMAaTUIECKOE BEIPAKEHUE U YCIIOBHS
(rpaHuIBl, 00J1ACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC NPHUHITUITBI JICHCTBUS MAIIWH, MPHOOPOB M TEXHUYCCKUX YCTPOWCTB; pa3iindarh YCIOBHUS HX 0OE30TACHOTO
WCII0JIb30BAHUS B TTOBCEIHEBHOM JKU3HH;

BBITIOJTHATE YKCTIEPUMEHTBI 110 MCCIICTOBAHUIO (PH3NIESCKHUX SIBJICHHHA U MPOIIECCOB C UCIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX U3MEPCHHIA,
pu 3ToM (hopMyaupoBaTh MpodIemMy/3a1ady U THIOTE3y y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pyA0BaHUS,
MIPOBOJIMTH ONIBIT U (JOPMYITHPOBATH BHIBO/IBI,

OCYIIIECTBIIATh TPSMBIE W KOCBEHHBIC M3MEpPEHUs (DU3MYECKUX BEIUYHMH, TPU 3TOM BBHIOMpATh ONTHMAJBHBIA CIIOCO0 M3MEpPCHHS U
MCI0JIb30BATh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH H3MEPEHHI;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIYy (U3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHHUEM MPSIMBIX M3MEPEHUH, MPH A3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpPOBATh pe3ysbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHJE TAaOMUIl U TpaHKOB, AeJIaTh BBIBOJBI 11O
pe3yibTaTaM HCCle0BaHMUs;

cobmonaTe TpaBuia 0O€30MacHOTO Tpyda TPH TPOBEICHUM MCCIICIOBAHMM B paMKax YYeOHOro OKCIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKON U MPOEKTHON AESITETbHOCTU C UCIOIb30BaHUEM U3MEPUTENIBHBIX YCTPOMCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

pemarh pacy€THbIE 33/1a4M C SIBHO 3a/laHHOM (DU3MUYECKOI MOJENbI0, UCHOJb3ys (hU3HUecKre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAN3a
YCIIOBUS 3aJ]aud BbIOUpaTh (PU3MUECKYIO0 MOJIENb, BBLICIITh (PU3MUECKUE BEIMUMHBI U POPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHUs], TPOBOJAUTH
pacuéThl U OIICHUBATh PEAIbHOCTH MOJYY€HHOTO 3HAYeHUS (PU3UUECKON BEJIMUUHBI,

peliaTh KauyeCTBEHHbIE 33/1a4l: BBICTPAUBATh JOTHUECKHA HEMPOTHUBOPEUHBYIO IIEMOUKY PACCYKICHUIN C OMOPON HAa M3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sBICHUS;

UCIOJIb30BAaTh MPHU pEIICHWH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTHMHM JJS TOHWCKA, CTPYKTYPHUPOBAHUS,
WHTEPIPETAllMN U TPEJCTaBICHUs Y4eOHON M HAy4HO-TOMYISpHOW WHGOpPMAIUU, MOJYYEHHON W3 Pa3IHYHBIX HUCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOTy4aeMyl0 HHPOPMAILIUIO;

MIPUBOJIUTH MPUMEPHI BKIIAJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OObICHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHI;



UCIOJb30BaTh TEOPETHYECKUE 3HAHUS N0 (U3UKE B IOBCEJHEBHON >XU3HHM Ui oOecredeHus: Oe30MacHOCTH Npu OOpalleHuH ¢
npubopamMH ¥ TEXHUYECKHMMH YCTPOWCTBAMHU, JJIsl COXPAHEHHUS 3/10POBbS U COONIOJICHUS HOPM 3KOJIOTUYECKOTO IMOBEICHHUS B OKpPYXKAroIIen

cpene;

paboTaTe B TpymIe C BBHIIOJHEHWEM pa3UYHBIX COLMANBHBIX POJICH, IUIAHUPOBATH PA0OTy TPYIIIBI, PANMOHATIBHO PACHPEICISATH
00513aHHOCTH ¥ TUIAHUPOBAThH JESTEIHHOCTh B HECTAHIAPTHBIX CHTYAlMAX, aJeKBaTHO OICHWBATH BKJAJ KaXJIOTO W3 YUYACTHHUKOB T'PYIIIHI B
pellIeHre paccMaTpUBaEMON MTPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne i/mm Konrpoabusie | IlpakTuueckue
NMPOrpaMMblI Beero odpa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
Pa3znen 1. PUBUKA U METOJAbI HAYUHOI'O IIO3HAHUSA
bub OK
1.1 ®du3nKa ¥ METO/Ibl HAYYHOTO MMO3HAHMS 2 0 0 hgp:j;:;:;iilru 175410f72
Hroro mo pazueny 2
Pa3zpen 2. MEXAHUKA
bubnuoreka [JOK
21 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7 0 0
Jlunanka https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHUS B MEXaHHUKE 6 1 1 bubmorexa HOK
' P 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

Wroro mo pazneny 18
Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnuorexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
2 1
3 OCHOBDI TEpMO M HAMIIKIH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnuorexa [JOK
' Ma3oBLIE IIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bu6moreka [IOK
4.1 C) 10
HICKIpOCTaTHia https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 351eKTpUYeCKHil TOK. TokH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O0 68
[TPOTPAMME



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

IHOYPOYHOE IIVNTAHUPOBAHHUE

10 KJIACC

No KosmnuecTBo yacos DJIeKTpOHHbIe LU (poBbIE

w/n Tema ypoka Beero Konutposabueie | IlpakTuueckue = 00pasoBaTe/ibHbIE
padoTsbI padoThI pecypcel

1 ®duznka — Hayka o npupojie. Hayunsle 1 0 0 bubnuorexa [JOK
METO/IbI TO3HAHHS OKPYKAIOIIEr0 MHPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B hopMupoBaHUM

2 COBPEMEHHOM anqufx'I K(sz;I/IHS MUpa, B 1 0 0 Brbmiorexa LIOK

y . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
MexaHndeckoe JBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUUYECKOTO 1 0 0 bubmuorexa [JOK
nemkenus. [lepeMerienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

. bu6mmoreka [IOK

4 PaBHOMEpPHOE TTPSAMOTMHEHHOE IBIYKCHHE 1 0 0 https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 0 0 bubnuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoOe majieHre. Y CKopeHue 1 0 0 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitHoe aBuxeHue. [[prxenue 1 0 0 bubmuoreka [JOK
MaTepHUAaIbHOU TOYKHU TI0 OKPY)KHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHiun oTHOCUTENBHOCTH | anumnes.

8 I/Iieplljl/laHLHHe cucteMsl oTcuera. [lepsblit 1 0 0 bubmorexa HOK

https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa

9 Macca tena. Cuia. IIpuHuun cynepno3unyu 1 0 0 bubnuorexa [IOK

cui. Bropow 3akoH HerotoHa s

https://m.edsoo.ru/ff0c3be8



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

MaTepPUaAIbHOU TOUKH

10 Tperun 3akoH HproTOHA 1711 MaTepUaAIbHBIX bubmuorexa [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHpHOTO TsaroteHus. Cumia bubnuorexa [JOK
TsoKecTd. [lepBasi kocMuuecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna ynpyroctu. 3akon ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadppunment tpenus. Cuna
13 COHpOTiBJ‘IeHI/ISI Hp(ll)/l(b}lBII]iI)KeHI/II/I: Tena B bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WM Ta3e
[TocTynarensHoe U BpamiaTeabHOE ABUKEHNE
14 a0COJIIOTHO TBEPJIOTO Tes1a. MOMEHT CHIIBI. bubmuorexa [JOK
[Trnedo cubl. YCI0BUS paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMITyNbC Cuibl. 3aK0H bubmuorexa [JOK
COXpaHCHHS UMITYIIbca. PeakTMBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHs MaTI;;)HaHBHOﬁ touku. Teopema 00 bubmmorexa LIOK
- https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUU
[ToTenmmanpsHas sueprus. [lorenunanpHas
17 SHEprus ynpyro aeopMUpOBaHHOU bubnunoreka [JOK
npyxuHbl. [ToTeHIIMATbHAS SHEPTHs TeIa https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHManbHBIE U HETIOTEHIIUAIBHBIE CHUJIBL. BuGmorexa [OK
18 CBs3b pabOTHI HEMOTEHIIUATBHBIX CHJI C

H3MEHEHHEM MEXaHUYSCKON OHCPTHUU

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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

CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU YHEPTUH

19

Jlaboparopuas pabota «lccienoBanue cBs3u
paboThI CHITBI C H3MECHECHHEM MEXaHHUIECKON
DHEPIUH Tella Ha IIPUMEPE PaCTsHKEHUA
PE3UHOBOTO JKI'yTa»

20

KonTponsnas pabora no teme «Knnemartuka.
JuHamuka. 3aKkOHbI COXpaHEHUS B
MEXaHUKE»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopru. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
yacTHUL BelecTsa. Moaenu CTpOeHHMs ras3os,
KUJIKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BeliecTsa.
[Toctrostnnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

25

Wneansupiii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

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

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KUHETUYECKON SHEPIUU JBUKCHUS
MOJIEKyJl. YpaBHeHUue MeHeneeBa-
Knaneiipona

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JlaboparopHas padota «MccnegoBanue
3aBUCHUMOCTHU MEX]y MapaMmeTpamMu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHUA PA3PCIKCHHOT'O Ira3a»

H3ormporiecchl B HI€aIbHOM ra3e u ux

bubmuoreka [JOK

29 rpaduyeckoe MmpecTaBlIcHHEe https://m.edsoo.ru/ff0c570e
BuyTpeHnHss dHEprus TepMOINHAMHYECKOU
30 CUCTEMBI U CIIOCOOBI €€ U3MCHEHUS. bubnuorexa [JOK
KousmdecTBo TermioTsl 1 pabota. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTus 0JTHOATOMHOTO HUJICATLHOTO ra3a
bubnuorexa [JOK
31 Buget Temonepezas https://m.edsci.ru/ffOcSc%
2| Komewoorss rnnors e sonsonepesase, borera LIOK
AaGarssit mporece https://m.edsoo.ru/ff0c5c36
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
MPUMEHEHHE K U30TPOIIeccaM https://m.edsoo.ru/ff0c5efc
34 Heo6patumocTh Mpo1ieccoB B MPUPOJIE. bubmuorexa [JOK
Bropoii 3aK0H TepMOJMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KII1/ TermoBoit bu6mmoreka [IOK
MAITHHBI https://m.edsoo.ru/ffoc600a
36 Huxn Kapno u ero KITJ]
37 DKOJIOTHYECKHE TIPOOJIEMBI TEIIJIOHEPT € THKN
38 O6o6maromuit ypok «MouekynsapHas bu6mmoreka [JOK
¢usnka. OCHOBBI TEPMOTUTHAMUKI) https://m.edsoo.ru/ff0c6938
5 | onenympman frsnin, Gonosn bismorera LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIUS. bubnuorexa [IOK
VcnapeHnue n kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAs U OTHOCUTEIIbHAS BIIAKHOCTD bu6nmoreka [JOK



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
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

BO3ayxa. HacelleHHbI nap

https://m.edsoo.ru/ff0c64d8

Teepnoe teno. Kpucrannmueckue u
amop(dHbIe Tera. AHU30TPOIUS CBOWCTB

bubmmoreka [{OK

42 KpHUCTAIUIOB. JKHIKHEe KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepuabl
43 [1naBnenue u Kpucrauuzanus. Y aenbHas bubnuorexa [JOK
TerioTa riaBneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [{OK
44 VYpaBHeHHE TEIIOBOTO OanaHca htts://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aus Tell. DNEKTPUUECKUN 3apsil. bubmuorexa [JOK
JIBa Bu/1a 3JICKTPUUYECCKUX 3aps/I0B https://m.edsoo.ru/ff0c6bcc
[TpoBOTHUKH, TUIIEKTPUKH U
46 anyH;IOBonHjKH. 3aK(l:H COXpaHEHUs bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsia
47 B3aumopneunctsue 3apsnoB. 3akoH Kynona. bu6mmoreka [IOK
ToueUHBIN ICKTPUICCKUN 3aPSI]T https://m.edsoo.ru/ffOc6ced
Hanpsik€HHOCTB EeKTPUYECKOro MOJIS.
48 Hpniunn cynepnomulfn AIEKTPUIECKUX bubmmorexa LIOK
- . https://m.edsoo.ru/ffoc6df2
nosied. JInHuu HanpsHKEHHOCTH
49 PaboTa cui 31eKTpoCTaTHIeCKOro MmoJIsl. bubnuoreka [JOK
ITotenman. Pa3HoCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 9HI:3KTpi[)CTaTquI([:KOM noljm. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas MpOHUIIAEMOCTh
51 OnexrpoeéMkocTs. Konnencatop Bubnnorexa HOK
https://m.edsoo.ru/ff0c7126
50 DIEKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOPA. bubnunoreka [JOK

3Hepr1/m 3apAKCHHOTO KOHACHCATOPpa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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53

Jlaboparopuas pabota "M3mepeHue
NIEKTPOEMKOCTH KOHJEHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOIpruOopoB

55

DneKTpUYecKuil TOK, YCIOBUS €ro
cymectBoBaHus. [loctosaupiii Tok. Cuna
toka. Hanpsixenue. ConpoTusienue. 3aKOH
Oma 114 yyacTka 1enu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «3ydyeHue
CMEIIAaHHOTO COEIMHEHHSI PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6mmoreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )

BHCKTqueCKOfI LOCIIN. KOpOTKOC 3aMbIKaHUCE.

JlabopaTtopHnas padora «M3mepenne 3/C
MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METaJJIOB OT TEMIEePaTypBhl.
CBepXmpoBOJIUMOCTb

60

DneKTpUUECKnU TOK B Bakyyme. CBOHCTBa
AJIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBO,Z[HI/IKI/I, X COOCTBEHHAs U

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

MpUMeCHas MpoBoAUMOCTb. CBOUCTBA Pp—N-
nepexoja. [lonynpoBoHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOJUTHYECKAS TUCCOIHALIUS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
C) [ .

TIEKTPHYCCKUAN TOVK B razax ) BuGmiorexa LIOK
63 CaMOCTOSTETHHBIW U HECAMOCTOSITCIIEHBIH 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [1nasma
C) 0 i
8 | npucnwsceroe mpmerome, Mpawza | 1 bimorera LIOK
P P P https://m.edsoo.ru/ffoc86fc
TEXHUKU 0€30MMacCHOCTH
bu6mmoreka [IOK
65 00606 i 6) 1
0OIIAIOINI YPOK «DIEKTPOIMHAMHKA httos.//m.edsoo.ru/ffoc88be
KonTtponsHas padoTa o Teme
«Inekrpocraruka. [locTossHHBIN bubmuorexa [JOK

66 . 1
AIIEKTPUUYCCKHI TOK. TOKH B pa3InYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Peseprubiit ypok. KonTpoasHas pabora 1o 1 bubnuoreka [JOK
teme "DIeKTpoaMHaMuKa" https://m.edso0.ru/ff0c8c56

68 PesepBHbiit ypok. OGo0mIaronuii ypox mo 1 bu6mmoreka [JOK
temam 10 kinacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
* «®usuka, 10 kinace» Mskumes I'.5., byxosues b.b., Corckuit H.H. nox penakuueit
[MapdentpeBoit H.A., Aknronepraoe obmectBo «M3narenberBo «IIpocsemenuey, 2022,

A.Il.PeivMkeBuy "®usuka. 3agaunuk 10-11 kmace", Mocksa, "Ipoda", 2020

METOAUYECKUE MATEPHUAJIBI UISA YUUTEJIA

A.E.Mapon, E.A.Mapon "/lunaktrndeckue Matepuaibl kK yueOHuky Mskumes ['.51.,
byxosues b.b., Corckuiit H.H."®u3uka-10", Mocksa, "[Ipocsemenue", 2022;
A.E.Mapon, E.A.Maponn "CaMocTosITeIbHbIE U KOHTPOJIbHBIE pa0OTHI K Y4€OHUKY

Msxumes I'.41., byxosues b.b., Corckuit H.H."®u3uka-10", Mocksa, "[Ipocsenienne",

2022,

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fiz.1september.ru

http://class-fizika.narod.ru/
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