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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 YpoOBHS Ha YPOBHE CpeaHEro oOIIero
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, mpeactaBieHHbx B OI'OC
COQO, a Takxke c¢ yu€rom denepanbHOl paboueid MporpaMMbl BOCIHMTAHHS U
KOHLEMIIUKA TpernojiaBanust yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yoINUX OCHOBHBIE
oOpa3oBaTeabHbIE TPOrPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HaAmpaBieHO Ha (HOPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa oOydarommxcs 10 kimaccoB npu oOydeHHH
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESTEIILHOCTHOTO MOAX0/A.
[Iporpamma mo ¢usuke cooTBeTcTByeT TpedoBanusim @OI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, NIPEAMETHBIM W METANPEAMETHBIM pe3yJibTaTam
oOy4eHMs, a TaKXe€ YYHUTHIBAET HEOOXOJUMOCTh peaIu3aludd MEXIPEIMETHBIX
cBsi3el (U3MKH C €CTeCTBEHHO-HAyYHbIMH Yy4eOHBIMU TNpeameTamu. B Heit
OTIPE/IETISIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HAa YPOBHE CpEIHEro oOLIero
oOpa3oBaHus, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKHU: JTUYHOCTHEIE,
MeTarpeIMEeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3uKe BKIIOYAET:

e IUIAaHUpPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3UKK Ha 6a30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e coJepkaHue yueOHoro npeamera «Dusuka» mo rogaM 00yyeHusl.

dusznka Kak Hayka O HambOosee OOHIMX 3aKOHaX MPUPOJIBI, BBICTyMHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIAJl B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. [lIkonbHbIN Kype PU3MKK — CUCTEMOOOPa3yIONIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHWW, HM3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
¢dbusmyeckorr reorpadueld W acTpoHoMmHei. lcmonp3oBaHWE M AKTUBHOE
npuMeHeHrue (U3MYEeCKUMX 3HAHUM  OMpeNeNseT XapakTep U pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOWMCTBAMHU W JIPYTHUX.
W3ydyenue ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUpPOBAHUE E€CTECTBEHHO-
HAyYHOU KapTHHBI MUpa OO0ydaromuxcs, B (GOpPMHUPOBAHUE YMEHHH MPUMEHATH
Hay4HbIA METOJI MO3HAHUSI IPY BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3WKu IS ypOBHsS cpefaHero oOmiero oOpa3oBaHHS
MOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IIPUHLUIIBI €ro
OCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3ziesioB (PU3MKU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3MUecKux Teopui. Begymum B Kypce sBIseTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKkn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPHUIIOKCHHIM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX OJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHUW, a TaKKe OOCYXICHUS
po0JieM paliOHAIBHOTO MPUPOIOTIONB30BAHMS M YKOJIOTMUECKONW 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (pM3MKM Ha ypOBHE CpEIHETro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POIH (PYH/IaAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O MPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TCOPUH, IS ONUCAHWUS €CTECTBCHHO-HAYyYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHMu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH O00YYaroluXcsl.
Jlns  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YYCHHYECKUX
NpakTUYeCKUX paboT. BhiieneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX PadoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpolecca MCXOJd M3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obecrnieumBaeTcss  OBJIAJICHHUE
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJIUTh KOCBEHHbBIE H3MEPEHHUs, HCCIEIOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
MPEI0KEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amay. [Ipu 3TOM AJig pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJaHHON (PU3MYEeCKON MOJIETbIO, TO3BOJISAIONINE TPUMEHATh U3YUYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pasHbIX pa3zesoB. /{15 KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyroiue BbIOOpa (U3WUECKOW MOJenu MJisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIIEUeHHI0 Y4YeOHOTO Ipolrecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpPEeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere pu3uku MOMKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o U3NKE YICHHYECKHX MPAKTHYECKHX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCICYHMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (GU3WKE KIFYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW ©  TPOLECCOB, OMIHUPUYECKUX M|
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHUE Il YUYEHUUECKUX MPAKTUYECKUX padoT
dbopMupyeTCcs B BUAE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalomwuxcs. TemMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITh MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3KUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (¢dopMHpOBaHHE HMHTEpECa W CTpEeMJICHHS OOydYarouuxcsi K HayqYHOMY
W3YYCHUIO TIPUPOJBI, PAa3BUTHE WX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTE;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOE MO3HaHUS U (POPMUPOBAHUE
MCCJIEeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (dopMHpOBAHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3YUYeHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

o ¢dopMHpOBaHWE YMEHHH OOBICHITH SIBICHHS C HCIOJB30BAaHUEM
(bu3MYeCcKUX 3HAaHUHM U HAYYHBIX JOKA3aTeIbCTB;

e (dopMHpOBaHHE TPEACTABICHUA O POIM (U3MKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX 1eneld 00ecreunBaeTcsl pelieHueM CIeAyIomuX 3a1a4 B

npolecce u3y4eHust Kypca (GU3UKU Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHus:



e TpPUOOpETeHHE  CHUCTEMBbl  3HaHUK 00  0o0mUX  (PU3HUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIApPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e ¢dopMHpOBaHWE YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHUS IS
oObsicHeHUS (PU3MYECKUX SBJICHUHW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOEHHE CMOCOOOB pEIIEHUs pa3IMYHbIX 3ajlad C SBHO 3aJaHHOMU
bu3nYecKoil MOJAENbI0, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3faHue (pU3NIECKOrd MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4H;

e TOHMMaHHE (PU3UYECKUX OCHOB M MPHUHITUIIOB JCHCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAJECHUE METOJAMU CAMOCTOSITEJILHOIO IUIAHWUPOBAHHUS M IMPOBEICHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTalnuu uHPOpMaIuu,
OIPEJENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JaHWE YCJIIOBUU JJIA PA3BUTUS YMEHHM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha usyuenune ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro

oOpazoBanus otBoauTcs B 10 kitacce — 68 yacoB (2 yaca B HEJIETIO)

[Ipennaraemeiii B mporpamMme 1o (u3MKe TMepedeHb JIa0OpaTOPHBIX H

NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JENaeT BBIOOD
MpOBEJIEHUsT J1a0OpaTOPHBIX pPabOT U OMBITOB C YYETOM HHIUBUAYAIBHBIX
0COOCHHOCTEM 00yJarouXCs.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszgen 1. ®u3uka 1 METOAbI HAYYHOI'0 NO3HAHUSA

®usnka — Hayka o mpupone. Haydnele METOIBI MO3HAHHS OKPYXKAOIIETO
Mupa. Pomnb DOKCcllepuMeHTa M TEOPUM B IPOLIECCE IO3HAHUS IPUPOBI.
DKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (U3MYECKUX SIBIEHUN M mpoueccoB. HaydHble rumoTessl.
®dusnueckre 3aKOHbI U TEOPHH. | paHHIbl MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUS.

Ponb 1 MecTto Qu3uku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u ILUQPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MaTepuajbHOW TOUYKHM, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsSIMOJMHENWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYyTH U NEPEMEIICHUS
MaTepuaJbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKkopeHrue CBOOOIHOTO MaJeHusl.

KpuBonmnuennoe  nBukeHue. J[BMKEeHHWE  MaTepuallbHOW  TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEWHAS
ckopoctk. [lepuon u wacrora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHHUE: CIUJOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MEPEaauH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenne aBwkeHUs Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune yckopeHus CBOOOHOTO MaACHUS.

Hanpapnenue CKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yuyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanne COOTHOLIEHUS MEXAY MYyTSIMHU, NPOWIECHHBIMU TEJIOM 3a
MOCJICIOBATEbHBIC PABHBIE MPOMEXKYTKM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuyenue ABuxKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
IJI MaTepUaIbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsokectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS PU JIBUXKEHUU TEJa B dKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OcH BpamleHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHnueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MNOAMIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MTaJICHUH.

CpaBHeHUME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMarium.

HccnenoBanne yciloBHM pPaBHOBECHS TBEPAOTO TENA, HUMEIOLMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

NmMnynbe MarepuaqbHOM TOYKM (Teia), CHUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTtuBHOE ABHKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckass sHepruss MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTenumnanbHas SHEprusl. [ToTenumanbHast SHEprus YIPYyTO
neopMUpPOBAaHHOW  TIPYKHHBL.  [loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEINOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHHUE.

[lepexoa MOTEHIMANTBHON YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paspnen 3. Mouieky/isspHasi (PU3NKa M TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUI[ BewlecTBa. MOJEnn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pazmepsl MoJekyll. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remmneparyp
Llenscus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHM HJEaNbHOTO ra3a. AOCONIOTHas TeMmIepaTrypa Kak Mmepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOro JBIKeHMs dvacTull rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH JlasbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3zo0bapa.

TexHuueckre yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUN.

OmnbiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHHUSI.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAaHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, HILTIOCTPUPYIOIIAs IPUPOIY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucreMa. BHYTpeHHss SHEPIUs TEPMOAMHAMUYECKOMU
CUCTEMBI U criocoObl €€ n3meHeHus. KonuyectBo Teminorsl u padorta. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAIBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl IpH TEIJIonepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpaTtumMocTh POILIECCOB B MIPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEHUCTBUSA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHuss SHEpPruM B TEIUIOBBIX MamuHax. KodpGUIMEeHT Mone3Horo
neiictBust teroBo mammbbl. [{ukn KapHo u ero kosdduimeHT mosie3Horo
JEHCTBUSA. DKOJIOTUYECKHE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuueckre yCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CTOpaHMUsl, OBITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW 3HEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CKaTOro BO31yXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).

N3meneHue BHyTpeHHEH SHepruu (TeMIiepaTyphbl) Tea Ipy Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHbId map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctaibl. CoBpeMeHHBbIE Marepuanbl. [lnaBrneHue u
KpUcTaJTM3anus. Y IeabHasl TeroTa miasienus. Cyonumanus.

YpaBHEHHE TEIIIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: THUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEpPUaliOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne npy moHMKEHHOM JaBJICHUH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopusie padomol

N3mepeHre 0THOCUTENBLHON BIa)KHOCTU BO3AYXa.

Paznen 4. DjaekTpoauHAMMKA
Tema 1. Inekmpocmamuka
OnexTpuzauust Tell. OJEeKTpUYeckuil 3apsa. J(Ba Buaa 3IEKTPUYECKUX
3apsa0B. IIpOBOOHUKH, IOUAJIEKTPUKUM M TNOJYNPOBOJAHHMKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsiaa.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUUYECKHAN 3apsI.
Onextpuyeckoe mnone. Hampsok€HHOCTh  3nekTpuyeckoro mnons. IlpuHumn



CYHIEPIO3ULIUNA DIEKTPUYECKUX Iosier. JIMHUKM HanpsHyKEHHOCTH AIIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpocratudeckoro  mosist.  I[lorenuwman.  PasHocTh
MIOTEHIHAIOB. [IpOBOOHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JudnexTpruyeckas MpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOII,
AIIEKTPOMETpP, JJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETIH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoymns—Jlenma. MomrHOCTH
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWXKYILAA CWIA U BHYTPEHHEE CONPOTUBJIEHUWE HMCTOYHHKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpUu4YecKoi 1enu. KopoTkoe 3aMbIKaHueE.

OnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

IToxynpoBOIHHKWY. CoOcTBeHHas 151 IPUMECHAs IIPOBOIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DONEeKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



DJNIeKTpUUeCKU TOK B ra3zax. CamMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pazpsan. Monuus. [Liazma.

TexHuyecknue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MNPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYyMHBIN O/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN 110/, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepeHne CHitbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI,
IUTOLIA/I MTONIEPEYHOIO CEYEHUS U MaTepHaIa.

CmemaHHOE COeIMHEHNE TPOBOAHUKOB.

IIpsmoe w3MepeHHe JIEKTPOIABWXKYIIEH Ccwuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoit paspsa M IPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOr0 COEUHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snexrpomnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiiacce oCcymIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumnores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHWe CUCTEMbl YpaBHECHHH, JIMHEWHas (YHKIHA,
napabona, runepOosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUM HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonoeus: mMexaHudeckoe JBUKEHHUE B >KUBOM npupone, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE SABIICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJEKTPOJUTHYECKAS THUCCOIUAIUS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMeETp, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE ABIKEHUH C HCMIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpeHUs] B TEXHUKE, MOIIIUITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATENh BHYTPEHHETO
cropanwusi, mapoBasi TypOWHA, OBITOBOH XOJOJUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEPHAIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DJIEKTPOHATPEBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATbBAHUKA.

IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne ydeOHOTOo mpenMera «@Du3nka» Ha yPOBHE CPEIHETO OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOECIICUNTH JOCTHIKEHUE CIICTYIOTUX
JUYHOCTHBIX, METAPEJIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yNbTAThl OCBOCHHUS yueOHOTO npeameTa « DU3nKay JOJIKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOyYarouuxcsi PYyKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpWCHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONbITA W OMbITA JICITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa)kaaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIUUA 00YUaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE  TPAJUIHUOHHBIX  OOLIEYETOBEYECKUX T'YMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKIAAHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHUE B3aUMOJEHCTBOBATH C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMH U HA3HAYCHUECM;

FOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2)IaTPUOTHYECKOI0 BOCIIUTAHMSA:



c(hopMHUPOBAHHOCTH POCCUHCKOM TPaXIaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3MA;

[IECHHOCTHOE OTHOIIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STHUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCIJIE B
NESITENILHOCTU YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B MIOCTPOCHUE YCTOMYMBOTO OYyAyIIEro;

4)3¢cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCyIIero (pu3ndecKoit HayKe;

5)Tpy10BOro BOCIMTAHMS:

HMHTEpEC K pa3iMuHbIM cdepam TpodecCHoHaATBLHON JeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3HKON M TEXHUKON, YMEHHE COBEpLIATh OCO3ZHAHHBIN BHIOOP
Oymyriei mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC JKU3HESHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caM000Opa3oBaHUIO B 00JIaCTH
(hU3UKHN HA IPOTSKEHUU BCEH JKU3HU;

6)3K0J10r14e€CKOro BOCIIMTAHUSI:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKONW KYyJNbTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa dKOJOTHUECKUX TIPOOIeM;

IUIAHUPOBAHUE U OCYIIECTBIECHUE JEUCTBUU B OKPYKAIOIIEHU Cpelle Ha OCHOBE
3HaHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUEe ONbITa JACATEIBHOCTH HKOJOTMYECKOM HAIPaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (HU3HUKE;

7)IIEeHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKHU;

OCO3HAHWE I1IEHHOCTM HAy4yHOW JEATEIbHOCTH, TOTOBHOCTH B MPOIIECCE
u3yuyeHus:  (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD M HCCIEJ0BATEIbCKYIO
NEATENIBHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
ba3oBble JJoruyeckue 1eMcCTBUS:
CaMOCTOSITETbHO  (OpMyIMpOBaTh W AKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;



ONpEAENATh LETN JeATeNIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HUX
JTOCTUKEHMS,;

BBISIBJSITH  3aKOHOMEPHOCTH ¥ NPOTHBOpPEYHMST B  paccMaTpUBaeMbIX
bu3nyecKuX SIBICHUSAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIeMbl ¢ YYETOM aHaIM3a UMEIOUINXCS
MaTepualbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJHATH paboOTy B  YCIOBUSIX  pEANbHOrO,
BUPTYaJIbHOTO U1 KOMOMHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarenbckme 1eiicCTBUS:

BJIa/IETh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBHIMU MOHATHSAMH W METOJaMU
(bu3nyecKoil HayKu;

BJIJI€Th HABBIKAMU y4€OHO-HCCIEI0BATEIbCKON U MPOEKTHOM JEATEIbHOCTH
B 00s1acTu (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY MOUCKY
METOJIOB pelIeHHs 3ahay (U3MUYECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHYHBIX
METO/I0B ITO3HAHUS;

BJIQ/ICTh BHUJAMU JIEATEIHHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3OoBaHUI0O W TPHUMEHEHUIO B PA3NIUYHBIX yUEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPHU CO3/IaHUU YIEOHBIX MMPOEKTOB B 00J1aCTH (HU3UKY;

BBISIBJIATh [IPUUMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh TUTOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UpOBaTh TMOJYYEHHbIE B XOJE pEUIeHHs 3aJadd  pe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
AESITeNbHOCTH, B TOM YHCIIE TIPU U3YYEeHUU (PU3HKH;

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHWsA 1O (HU3MKe B MPAKTHYECKYyI0 00IacThb
KHU3HEACATEIHLHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEAIAraTh OPUTMHAIIBHBIE [TOIX0/Ibl U PEILICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c unpopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4eHUS MHPOPMALUU (PU3NYECKOTO CONEPIKAHUSA U3

UCTOYHUKOB PpA3HbIX THUIIOB, CAMOCTOATEIbHO OCYLIECTBIIATH IOMCK, aHaJM3,



CUCTEMATHU3AIMI0 U HWHTEPIPETAUI0O MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
NPEICTaBJICHUS;

OIICHMBATh JIOCTOBEPHOCTh HH(POpMAIINH;

WCIIOJIB30BaTh  CPe/CTBAa  WH(MOPMAIIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX
3aJa4 ¢ COONIFOJIGHHEM TpeOOBaHMWN JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypcocOepeKeHHUsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax C
yu€TOM Ha3zHa4YeHUs HH(POPMAIUH U IeJICBON ayIUTOPUH, BEIOUpas ONTHMAIBHYIO
(dbopMy TIpeICTaBIICHHS ¥ BU3yaTH3aIHH.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIe Y4eOHbIe NelCTBUA:

OCYUIECTBIISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOM JESATEINBHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyallUd MW  CMAr4arh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUSA C HCIIOJIb30BaHUEM
A3bIKOBBIX CPEJCTB;

IIOHMMATh W MCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW W WHIWBHUAYAJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX ACHCTBHHA € y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOTO YI€HA KOJUIEKTHUBA;

IIPUHAMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JCHUCTBUU,
pacrupenensiTth pojid ¢ Y4€TOM MHEHMHM Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
OOIIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLICHMBaTh HJEW C IO3WLHWHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHE B Pa3JIWYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIE YueOHbIE NeliCTBUSA
Camoopranuzanus:
CaMOCTOATENLHO OCYLIECTBJIATH MMO3HABATENIbHYIO JESITEIbHOCTh B 00JacTH
(GU3UKM W acCTPOHOMUH, BBIBIATH MPOOJIEMBI, CTaBUTb U (HOPMYJIUPOBATH
COOCTBEHHEIC 3a7a4H;



CaMOCTOATENILHO COCTABJISITh IUUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3aj/1ay, TUTaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OTICHKY HOBBIM CHUTYAITUsIM;

pacIIMPATHh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEOUTEHUN;

JeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHWBATh IPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHHUIO J3PYAMIIMH B 00JacTH
(U3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsM, BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJaJIeTh  HABbIKAMM  TO3HABaTEJIbHOM  peQuIeKCMH  Kak  OCO3HaHHUS
COBEpIIAEMbIX JICWCTBHA W MBICIUTCIBHBIX TIPOIECCOB, HMX PE3yIbTaTOB M
OCHOBaHUI;

MCITIOJIb30BaTh MPUEMBI peIIeKCHM IJI OLIEHKH CUTYaIlMH, BRIOOpa BEPHOTO
pEIICHHUS;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO HX
CHUKCHHUIO;

MpUHUMATh MOTHUBBI W apTryMEHTHl JAPYTHX TPH aHalu3€ pe3yJIbTaToB
NeSITENbHOCTH;

MIPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU U JIOCTOMHCTBA,;

MpUHUMATh MOTHBBI W apTyMEHTHl APYTHX TIPH aHAJU3€ pPe3yIbTaTOB
TeSITENHbHOCTH;

NpHU3HABATh CBOE MPaBO U MPABO APYTUX HA OLIMOKH.

B mporecce NOCTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPAMMBI
no ¢u3uKe 9 YPOBHA CpelHero oOiiero oOpa3oBaHUs y OOYyYaroMIMXCs
COBEpIICHCTBYETCS AMOITMOHAIILHBIN WHTEJICKT, MIPEANOIararoIIHii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKIIFOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHATIBHOE
COCTOSIHWE, BUJICTh HANPABICHUS Pa3BUTHSA COOCTBEHHOW IMOIMOHAILHOUN chephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJCHHME, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHHSIM M TIPOSIBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAINH, BKIIOUYAIONIECH CTPEMIICHUE K JOCTIKCHUIO TSI U
ycrnexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JACHCTBOBATH MCXOMS W3 CBOUX
BO3MOKHOCTEH;



AMIIATUH, BKIIOYAIOINIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSIHHE
JIpYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COI[MAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh MHTEPEC U pa3pemiaTh KOH(IUKTHI.

MHNPEJIMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIHNXCSI YMEHUM:

JEMOHCTPUPOBATh HA TPUMEPAX POJdb U MECTO (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHbl MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN JEITEIbHOCTH JIFOJICH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCINICH:
MaTepHuaibHas TOYKa, MHEePIMaIbHAs CHCTeMa OTcuéTa, abCOMIOTHO TBEPOE TEIO,
UJICANIBHBIN ra3, MOJEINA CTPOEHHUS Ta30B, XKUAKOCTEU U TBEPHABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsiJl IPU perieHnr PU3nuecKux 3aj1ad;

pacrio3HaBaTh (PU3MYECKUE SIBJICHUS (MPOILECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
ANEKTPOAMHAMUKU:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  NPSMOJIMHEWHOE
JBIDKCHHE, CBOOOJHOE TAJeHUE Tej, JABWXKCHHE 110 OKPYXHOCTH, WHEPIUS,
B3auMoJielicTBUE Tel, Tuddy3usi, OpOyYHOBCKOE JTBUKEHHUE, CTPOCHUE JKUJIKOCTEH
1 TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJ TPU HarpeBaHUU (OXJIAXKICHUH ), TETTIOBOE
pPaBHOBECHUE, UCIIAPEHHE, KOHAECHCALUS, IUIABJICHUE, KPUCTAILIM3alus, KUIIECHUE,
BJI&XKHOCTh BO3/lyXa, IMOBBIIICHNE AABICHUS ra3a Npu €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBS3b MEXKAY M[apaMeTpamMu COCTOSIHUA Ta3a B HM30MIPOIECCaAX,
AJIEKTPU3ALMS TEJI, B3AUMOJCUCTBUE 3aPAIOB;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHHE, UCIONb3Ys (DU3NYECKUE BEIIUYUHBI:
KOOpAMHATa, NyTh, MEPEMENICHHE, CKOPOCTh, YCKOpPEHHME, Macca Teja, Cuia,
MMIYJIC T€Jla, KHHETUYECKasi SHEPTHs, MOTCHIMAIIbHAS dHEPrUsi, MEXaHUYECKas
paboTra, MexXxaHW4YecKas MOIIHOCTh; TPHU ONMHCAHWUU TPABWIBHO TPAaKTOBAThH
(U3HYECKUIl CMBICTT HMCHOJB3YEeMbIX BEJIMYMH, UX OOO3HAYECHUS] W EIUHUIIBI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (DU3NYECKYIO BEJIUYUHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh M3YYEHHBIC TEIUJIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SIBJICHMUS,
UCTIONIb3YsS (U3MYECKHE BENWYMHBI: JIaBJICHHME Ta3a, TeMIeparypa, CpeIHss
KMHETUYECKAs] YPHEPTUSI XaOTUUYECKOTO JBHKEHUSI MOJIEKYJI, CPEAHEKBaIpaTU4HAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, pabora rasa,
KOO (PUIMEHT TMONEe3HOTO JEWCTBHS TEIUIOBOTO JIBUTATENS; TIPU OMHCAHUU
NPaBWIbHO TPAKTOBaTh (PU3UYECKUM CMBICT HCIIOJIb3yeMbIX BEJIMYUH, UX



o00O3HAUEHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONIUE JIAHHYIO
(U3HYECKYI0 BEIUYUHY C IPYTUMHU BEIIMYMHAM;

OTHUCHIBATh U3yYEHHBIC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUs (TIPOLIECCHI), UCTONIb3YSl (PU3UUYECKUE BEIMUYMHBL: SIEKTPUUECKUN 3apsi,
AIEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
Opy ONUCAHUM TPABWIBHO TPAKTOBaTh (DUIMYECKUN CMBICT HCHOIb3YEMbIX
BEJIMYMH, UX O0O3HAYEHUs] M EIUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEJIMUUHY C IPYTUMU BEIUYNHAMU;

aHANMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SIBICHUS, UCIONB3Ys (PU3NUYECKUE
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BCceMUpHOTO Tarorenus, I, I u 11l 3akonbl HetoTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DSHEPruH, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPNO3UIMNA CHJI, MPUHIIUI PABHOINPABUS HWHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJIAPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEILIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
aOCOJIFOTHOM TeMmepaTypoH, MEepBbIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
AJEKTPUYECKOrO 3apsAna, 3akoH KylloHa, mpu 3TOM pas3nuyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €70 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUsS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TNPHUHIUIIBI  JEHCTBUS MAaIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3inyarh yCIOBUS UX 0€30MacHOTO HUCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

BBITIOJIHATh JKCHEPUMEHTHI MO HCCIEIOBAaHUI0 (U3HUYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HW3MEPEHUM, MPH ATOM
dbopmynupoBarh mpoOieMy/3agady M TUMNOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIUpPOBATH BHIBOIBI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUs (DU3NUECKUX BEJIMYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HUCIOIb30BaTh U3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEIMYMHAMH  C
HCIIOJIb30BaHUEM TIPSMBIX HM3MEPEHHM, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpOBaTh pe3yJbTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B
BU/JIe TAONIHUII U TpaUKOB, A€TaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHMUS,

coOro/1aTh MpaBuiia 0€30MacHOT0 TpyJa MPHU MPOBEACHUU HCCIEAOBAHUMN B
paMKax y4eOHOTro DKCIEepUMEHTa, Y4eOHO-HCCIEIOBATEILCKOM M MPOEKTHOU
JEATETLHOCTA C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyIOBaHUS;

pemarb pacy€éTHhIE 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJIEINbIO,
UCIIOJB3YS (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3aJa4u



BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HeoOXonUMbIe ISl €€ peIleHHUs, MPOBOAUTH PACUEThl U OLICHUBATh PEaIbHOCTD
MOJTY4YE€HHOT0 3HaueHUs GU3NIECKON BEIMUUHBI;

pelaTh KaYeCTBEHHBIC 33/1au: BBICTPAUBATh JIOTUYECKH HETIPOTUBOPEUUBYIO
LETIOYKY PACCYXKJECHHUM C OMOpON Ha W3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nUecKue SBICHUS;

WCIOJB30BaTh  TMPU  pEIIEHWH  y4eOHBIX  3ajJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIE TEXHOJIOTUH JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
Y TIPEJICTaBIICHUS YYEeOHOW M HAyYHO-TIOMYJSIPHOM MH(POpPMAIIUU, TTOIYYCHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIJIa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYKAIOIIET0 MHpPA, B PpPa3BUTHUE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3MKE B TOBCEIHEBHOM KU3HU
Uit obecnieyeHusi 6e30MacHOCTH MpU 0OpalIeHuu ¢ TpUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMHM, JJIsl COXPAHEHHUS 370POBbS U COOMIOAEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXAIOIIEH Cpee;

paboTaTh B TpyIIEe C BBHIMOJHEHUEM PA3IUYHBIX COIHUAIBHBIX pOJEH,
IJIAHUPOBATh palbOTy TPYIbI, palMOHATIBLHO pacHpeAcssiTh O00sS3aHHOCTH U
IJIAHUPOBATH JICATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBATHO OIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB H TeM uugpoBbIe
Ne i/m P Konrpoabubie | TlpakTuyecku (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI e padoThblI
pecypcbl
Pa3znea 1.OU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [JOK
' g Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2.MEXAHUKA
bubnuoreka [JOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmnorexa [HOK
2.2 Jlunanmka / https://m.edsoo.ru/7f41bf72
bubnnoreka [HOK
2.3 3aKOHBI COXpaHEHUS] B MEXaHUKE 6 1 1 hits://m.edsoo. r/7f41 bET2
Hroro no pazgeny 18

Pa3znea 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBEI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bub6nunorexa [IOK

®da3oBBIE Mepexoabl

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




Hroro no pazgeny 24
Pa3znen 4.9JIEKTPOJIUHAMUKA
bubmnorexa [HOK
41 IeKTpOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
49 [TocTosaHHBIN 3JIEKTpUYECKHUl TOK. TOKH B 12 | bubnuorexa [JOK
' pas3uyHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 3
IMOYPOYHOE IINIAHUPOBAHUE
10 KUIIACC
Kosan4yecTBo yacoB JJIeKTPOHHbIE
Jlara
Ne uudposbie
Tema ypoka Kontposabubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI s
pecypchbl
®dusuka — Hayka O PUPOJE.
1 Hayunsie MeT(})] bl HOEHfHIfﬂ 1 bubmorexa HOK
y a https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIIIer0 MUpPa
Ponb 1 mecTo dusuku B
) (hopMUPOBaHUN COBPEMEHHOM | bu6muotexa [IOK
Hay4YHOU KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEIbHOCTH JIFOIeH
3 MexaHu4ecKoe JBHKECHHUE. 1 bu6nuorexka [JOK

OTHOCHUTENIFHOCTh MEXaHUYECKOT'O

https://m.edsoo.ru/ff0c3508




nekeHus. [lepemenienue, CKOpocTs,
YCKOpEHHUE

4 PaBHOMEpHOE NpsIMOSIMHEWHOE bubnmnorexa [JOK
JOBHWKCHHUC https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE NPSAMOIMHENHOE bub6muoreka [IOK
JIBUXKECHUE https://m.edsoo.ru/ff0c372¢
6 CBobOoHOE mazieHue. Y CKOpeHue bubnmnorexa [JOK
CBOOOJIHOTO TAJCHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonunelinoe ABukKeHUE.
7 JBrmxeHne MaTeprualbHOM TOYKH I10 bubmorexa [IOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Tpuniun otHocuTenpHOCTH [ anmues.
8 HNuepumanbHble CUCTEMBI OTCUETA bubmorexa [TOK
pi . ) https://m.edsoo.ru/ff0c3be8
[IepsrIii 3ak0oH HproTOHA
Macca tena. Cuna. [IpuHnmn
9 cynepno3uiuu cui. Bropoi 3akox bubmorexa [TOK
yuep 1 ’ p . https://m.edsoo.ru/ff0c3be8
HprotoHa 11 MaTepraibHON TOUKH
Tperuii 3axkoH HbroToHa 1uis bub6nuoreka [IOK
10
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUPHOTO TsAroTteHus. Cumna
11 TsbkecTH. IlepBas kocMudeckas bubmorexa HOK
P https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnunoreka [IOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoaddumueHt Tpenus.
13 Cuna cin OTHBJIeI({qu:I npu BI/DP;ceHHI/I bubmmorexa [TOK
p pH A https://m.edsoo.ru/ff0c3f76
TeJla B )KUJIKOCTH WJIU Ta3e
14 [ToctynarenbHOE U BpanaTeabHOE but6mmoreka [JOK




JBIDKEHHE a0COIIOTHO TBEPOTO Tea.
Mowment cungl. [Tnedo cumel. YceinoBust
paBHOBecHs TBEPAOTO Tela

https://m.edsoo.ru/ff0c41a6

15

Nmnynbc MaTepuanbHON TOUYKH,
CHUCTEMBI MaTePUAIIbHBIX TOYCK.
Nmnynbe cuibl. 3aKOH COXpaHECHUS
UMITyJIbCa. PeakTUBHOE JIBIKCHHE

but6mmoreka [{OK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIIHOCTH CHIIBL.
Kunernyeckas sHeprusi MaTepuaabHON
Touku. Teopema 00 H3MEHEHHUH
KHHETHYECKOU SHEPTUH

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToTrenumanbHas SHEPTHUs.
[ToTrenumanbHas SHEPrUs yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[loteHunanbpHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3E€MJIU

bubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[loTreHnmManbHBIE U HETIOTCHIINAIBHBIC
cuiibl. CBs3b pabOTHI
HETIOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOHM SHEPTHU CUCTEMBI Tell.
3aK0H COXpaHEHHUSI MEXaHUIECKOM
SHEepPruu

bubmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopatopHas pabota
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEeXaHMYEeCKOW YHEPTUu
Tella Ha IPUMEPE PACTSHKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKoHbI

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74




COXpaHCHHA B MCXaHHUKE»

21

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. dubdysus

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep JBUKEHUS U
B3aUMOJICVCTBUS YaCTHL] BELIECTBA.
Mopenu cTpoeHHUsI Ta30B, JKUIKOCTEN
U TBEPJIBIX TEIl

23

Macca monekyin. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TerutoBoe paBHOBecue. Temneparypa
u eé n3mepenue. [lkana remneparyp
Llenbcus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBaenne MKT

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOcoioTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPrUu
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. I'a30BBIC 3aKOHBI

28

JlaboparopHas pabora
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpamM# COCTOSIHUS
Pa3pEeKEHHOTO ra3a

29

W3onporeccsl B U1€IbHOM ra3e U ux
rpauuecKoe MmpecTaBIecHIEe

bubmmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTtpennss sHeprus
TEePMOJIMHAMUYECKON CHCTEMBI U

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




cnocoOb! e€ n3meHenus. Komamuectso
TEIUIOTHI U paboTa. BHyTpeHHs s
SHEPTHs OJJHOATOMHOTO UECAEHOTO
rasa

but6mmoreka [{OK

31 Brter reronepeatiu https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIUIOEMKOCTH BEIIECTBA.
32 KonunyecTBo TemnoTs! pu bubmmorexa IIOK
p . https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauadaTHBINA MPOIECe
13 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TO bubnuoteka LIOK
NPUMEHEHHUE K U30IpoLIEccaM https://m.edsoo.ru/ff0cSefc
HeobpaTtumocTs nporieccos B
34 npupoje. Bropoii 3akoH brbsmorexa LOK
PHPOsE. p https://m.edsoo.ru/ff0c6230
TEPMOTMHAMUKHU
35 [Tpunuun nevicteus u KII/ Ternmooi bubmuorexa [{OK
MAaIlUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT/{
37 DKOJIOTHYECKHE TPOOIeMBI
TEIJI03HEPreTUKU
13 O6o06maromuit ypok « MosnekysipHas bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
Konrponsnas padora no Teme
39 «Monekynspnas pusuka. OCHOBbI bubmmorexa LIOK
yip ) https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI
40 [TapooGpazoBaHue U KOHJCHCAIHSL. bub6nuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOJIFOTHAs U OTHOCUTEIbHAS bubmmoreka [JOK

BJIA’KHOCTb BO31yXa. HacrwimeHabIit

https://m.edsoo.ru/ff0c64d8




nap

Teépnoe Teno. Kpucrammueckue u
amop(HbIC Tena. AHU30TPOITHUS

bubmmoreka [{OK

42
CBOMCTB KpUCTAIIOB. JKuakue https://m.edso0.ru/ff0c6510
kpuctauibl. COBpeMEHHbBIE MaTEPHAIIbI
[InaBneHue u KpucTaUIU3aLHKSL.
43 VnenpHas TEIUIOTa IIABJICHUS buGnnorexa [IOK
A ) https://m.edso0.ru/ff0c6708
CyOnumarius
bubnuoreka [JOK
44 VYpaBHEHHE TEnI0BOro dajganca
p https://m.edsoo.ru/ff0c6820
DiexTpu3anusg Tell. DIEKTPUUECKUN
45 3aps Tp):[Ba BH/JIA JJICKT I/I‘{IZCKI/IX bubmmorexa [IOK
PALL. 8 P https://m.edsoo.ru/ff0c6bce
3apsJi0B
IIpoBOAHUKH, TUDIIEKTPUKH U
46 an MIPOBOIHUKHA 3aK(I:))H COXpaHEHUSI bubnnorexa [IOK
yIpOBOA ’ P https://m.edsoo.ru/ff0c6bce
AIEKTPUUECKOTO 3apsiaa
B3anmopeiicTBue 3apsa10B. 3aKOH
47 Kynona. ToueuHbIl 31€KTPUUECKAI bubmmorexa I{OK
y ' p https://m.edsoo.ru/ff0c6ced
3apan
Hanps:k€HHOCTB 3JIEKTPUYECKOTO
43 nosis. [IpuHnmn cynepnosunuu bubmuoteka LIOK
3JIEKTPUUECKUX ToseH. JInnuu https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
Pabota cuit 37eKTpoCcTaTHIecKoro
49 nond. ITorernman. Pa3Hocts bubmorexa I{OK
’ ait. https://m.edsoo.ru/ff0c6100
MHOTEHIINAIOB
50 [IpoBOHUKY W TUATIEKTPUKH B but6mmoreka [JOK

QJICKTPOCTATHUYCCKOM IT0JIC.

https://m.edsoo0.ru/ff0c7018




HHBJ’IGKTPH‘IGCK&H MMPOHUIACMOCTDH

51 DnekTpoémkocThb. KoHeHcaro bubmmorexa [TOK
P ’ P https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTH TIIOCKOTO
52 KOHJIEHcaTopa. DHEPrus 3apsyKeHHOTI0 bubnmorexa LOK
pa- p P https://m.edsoo.ru/ff0c72¢0
KOHJICHCATOpa
53 JlabopaTopHas pabota "l3mepenue
AIEKTPOEMKOCTH KOHAEHCaTopa"
[IpuHIIMIT NENCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMUPOBAIHLHOTO
54 amnmnapara, CTpyHHOro npuHTepa.
DNeKTpOoCTaTHIECKas 3aIllnTa.
3a3zeMJIeHHe AIEKTPOIPUOOpPOB
DNEKTPUYECKUN TOK, YCIOBHS €T0
cyuiectBoBaHusl. [[0CTOSAHHBIN TOK.
55 Cuna toka. Hanpsxenue.
Comnporusnenne. 3akon Oma 11st
ydacTka 1enu
[TocnenoBarenpHOE, NapaIebHOE,
CMEIIaHHOE COEIMHEHHUE
56 npoBOaHUKOB. JlaboparopHas pabota buGnnorexa [IOK
P ' patoprai p https://m.edsoo.ru/ff0c7410
«3ydeHne CMEIaHHOTO COeMHEHUS
pEe3UCTOPOBY
57 PaGoTta 1 MOITHOCTH ANIEKTPUIECKOTO bubnunoreka [ITOK
Toka. 3akoH J[xxoyins-Jlenna https://m.edsoo.ru/ff0c7838
58 3akoH OMa A5 TOJTHOM (3aMKHYTOM) bubnmnorexa [JOK

anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora

https://m.edsoo.ru/ff0c7ae0




«3mepenue IJIC ucTOUHUKA TOKA U
€ro BHYTPEHHETO CONPOTUBIICHUS»

DNeKTpOHHAs! TPOBOIUMOCTD TBEPIBIX
METAJLJIOB. 3aBUCUMOCTD

59
COINPOTHBIICHUS] METAJUIOB OT
TemriepaTypbl. CBEpXIIpOBOAUMOCTh

60 DNEeKTpUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[omynpoBOIHUKY, UX COOCTBEHHAS U

61 IpUMecHas MpoBoAUMOCTh. CBOMCTBA bubnunoreka [ITOK
p—n-nepexoaa. [1oaynpoBoaHUKOBEIE https://m.edsoo.ru/ff0c84ae
MIPUOOPHI
DNEeKTpUUYECKUI TOK B pacTBOpax U

2 pacIuiaBax 3J€KTPOJIUTOB. bubnmnorexa [JOK
DIEKTPOIIUTUYECKAs TUCCOLIUALINS. https://m.edsoo.ru/ff0c82ba
OnexTponus
DNEeKTPpUYECKUN TOK B razax.

63 CamocTosiTenbHBIN U bubnuotexa [JOK
HECAMOCTOSTENBHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
DnexTpuyeckrue mpudopsl U

64 YCTPOMCTBA U X MPAKTUYECKOE bu6muotexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O6o0maromuii ypok bubnuotexa [JOK
«DNEeKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be

66 Kontponbnas paboTa mo teme bubnuotexa [JOK

«Inekrpocratuka. [locTosHHBIN

https://m.edsoo.ru/ff0c8a8a




aneKkTpudeckuii Tok. Toku B
Pa3IMYHBIX Cpeax»

67 PesepsHelii ypok. KonTponsHas | bubnmnorexa [JOK
pabora o Teme "DNeKTpoauHaMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIil ypok. O600maronmii ypok | bubnmnorexa [JOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka, 10 kiace/ Msikumies I'.41., byxosues b.b., Corckuii H.H. nox
penakuueit [lapdentreBoit H.A., AkiinonepHoe obiectBo «M31aTenbcTBO
«ITpocsemienue»

» ®usuka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penaknueii [lapdhentreBoit H.A., AkninonepHoe obmecTBo «M31aTenbcTBO

«IIpocsemienne»

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

ouomoreka [JOK






