CAHKT-IIETEPBYPI'CKOE I'OCY IAPCTBEHHOE BIOJDKETHOE YUYPEXX/IEHHE 3[IPABOOXPAHEHHA
«IETCKHUA CAHATOPHH «COJIHEYHOE»

1O:

spau CI16 I'BY3
aparopuii «ConHeyHoe»
5\% ;' 1.B. AunpusiHBIueBa
¢/ElS)

i .-/ \"-/

Mipifkas-or 47 » 7 2025 NeZ W

« g e N
4 g AR
(@ ") . "'//‘\\\h
e a0
.

[TPUHATO
HA IeIarOTHYECKOM COBETE
[Tpotokon ot «(7» (772025 NoZ

PABOYAs ITPOT'PAMMA
(ID 9484998)

y4eOHOro npeamera

«Du3uKay

1u1s o0yyaromuxcs 10 knacca
Ha 2025-2026 y4eOHBI# roj

CocraBuTtens nmporpaMMsI:

Vuurens Cuctox Biagumup
HuxonaeBuy

Cankr-ITetepOypr
2025



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YpOBHE CpeaHero oOmiero oOpa3zoBaHUs
paspaboTaHa Ha OCHOBE TIOJIOKEHUHW W TpeOOBaHWUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
oOpazoBaTenbHON nporpaMmsl, npeacraBieHHblx B PI'OC COO, a takxke ¢ yuérom (enepanbHOi
paboueil mporpamMmbl BOCIIUTaHUsSI U KOHIEMNIMK MpernoiaBanus ydeOHoro npenmera «dusnka» B
oOpa3zoBaTenbHBIX  opranmsanusx  Poccuiickoit ~ ®Dexepanuu,  peaqu3ylOIUX  OCHOBHBIC
o0pa3oBaTeibHbIE TPOTrPAMMBI.

Coneprkanue nporpaMMsl 1o (U3MKe HarpaBlieHO Ha (JOPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
KapTuHbl Mupa oOydarommxcs 10—11 kmaccoB mpu o0yueHnn ux ¢Gu3nKe Ha 0A30BOM YpPOBHE Ha
OCHOBE CUCTEMHO-IESITEeIBHOCTHOrO noixoza. [Iporpamma no ¢usnke cOOTBETCTBYET TPEOOBAHHIM
OI'OC COO Kk mIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pPE3ybTaTam
Oo0y4YeHHs, a TAKXKE YyUYUTHIBACT HEOOXOAMMOCTh PEATM3aLUU MEXIPEAMETHBIX CBA3CH (DU3UKU C
€CTECTBEHHO-HAYYHBIMU YU€OHBIMU MpeaMeTaMU. B Hell onpenenstoTcss OCHOBHbIE LEIH U3yYeHUs
¢u3uKN Ha ypOBHE CpeAHEro oomero odpa3oBaHus, IJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca
(U3UKU: TUYHOCTHBIE, METANIPEIMETHBIE, TIPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIHOYALT:

® [UIAHHPYEMbIE pPe3yJIbTaThl OCBOCHUS Kypca (pu3MKu Ha 0a30BOM YypOBHE, B TOM YHCIE

IPEIMETHBIEC PE3YJIbTaThI M0 TO/1aM O0YUYEHHUS;

® cojuepkaHue yuyebHoro npeamera « Pu3nka» Mo rojgam o0yyeHHsl.

du3uka Kak Hayka o HauboJjee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYINAsl B KaueCTBE y4eOHOTrO
IpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAaHUN 00 OKpYXKaloIeM MHpE.
[IkoybHBINA Kypc (PU3UKU — CHCTEMOOOPa3yIOLIii U1 €CTECTBEHHO-HAYUHBIX YYEOHBIX [IPEIMETOB,
MOCKOJIbKY (U3WYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB M SBJICHUM, M3yYaeMbIX XHUMUEH,
Ouonorueit, ¢pusnueckoit reorpadueit u acrpoHomueil. Mcmnonp3oBaHue U aKTUBHOE NMPUMEHEHHUE
(UBMYECKUX 3HAHWK OMpEeNesseT XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTHH B cdepe
HHEPIreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TOJYYEHHUS HOBBIX MAaTEpUANOB C 3aJaHHBIMU
cBoiicTBamMu U Jipyrux. M3ydyenue Gpusukyu BHOCUT OCHOBHOM BKJIaJ B JOPMUPOBAHUE ECTECTBEHHO-
HaYYHOH KapTUHBI MHpa O0ydaromuxcs, B (JOPMHPOBAHUE YMEHHH MPUMEHSATh HAYyUHBIH METOX
MO3HAHUS MPU BBIMOJIHEHUN UMU YYEOHBIX UCCIIEIOBaHUIA.

B ocHOBy kypca (GU3MKH Ui YPOBHS CpeIHEro o0Iero oOpa3oBaHMs MOJIOKEH psI UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hresa pyerocrHoctn. B COOTBETCTBUU C HEM KypC SBISETCA JIOTMYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCEX pa3lieloB (PU3MKH, BKIHOYAET KaK BOIPOCHI KIACCHUECKOH, TaKk U
COBPEMEHHON (PU3UKH.

Hres rerepannzannu. B COOTBETCTBHM C HEW MaTepHasl Kypca GU3UKH OOBETUHEH BOKPYT
¢usnueckux Teopuid. Benymmm B Kypce sBnsieTcs GOPMHUPOBAHUE MPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U IOJIE.

Hnes rymannrapmzanmyn. EE peanuzanus nOpeArnosaraeT HMCIOIb30BaHUE T'yMAaHUTapHOTO
noTeHurana GU3NYecKo HayKu, OCMBICICHUE CBSI3U pa3BUTUS (DU3HUKHU C pa3BUTHEM OOIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M HKOJIOTUYECKUMHU MPOOIEMaMH.

Hres npurnannor Hanpapieddoctd. Kypce Gu3uku mpesronaraeT 3HaKOMCTBO C IMTUPOKUM
KPYT'OM TEXHHUYECKUX U TEXHOJIOTUYECKUX NMPHIOKEHUH N3yUYEHHBIX TEOPH U 3aKOHOB.

Hrnes skosoruzanguu peanusyerTcsl MOCPEACTBOM BBEIACHMSI DJIEMEHTOB COJEP)KaHUS,
MOCBALIEHHBIX JKOJIOTHYECKUM IpOo0JieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C pa3BUTHEM
TEXHUKU U TEXHOJOTHH, a Takke oOCYXKIEHHUsS Mpo0JieM palMOHaJIbHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHUECKON OE30MaCHOCTH.

CrepKHEBBIMU DJIEMEHTaMH Kypca (U3MKH Ha ypPOBHE CpEIHEro o0mero oOpa3oBaHUs
ABISAIOTCS  (pu3nueckue Teopuu ((HopMUpOBaHME NPEICTABICHUA O CTPYKTYpe IOCTPOSHUS
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¢usuueckoil Teopuu, poiau (YHIAMEHTAIBHBIX 3aKOHOB W IPUHIUIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MpPHUpOJE, TPaHUIAX MNPUMEHUMOCTU TEOpHUHl, JUIsl OMHCAHMUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U IIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0A B Kypce (DU3HKU peaju3yercs NMpexJe BCEro 3a CyeT
OpraHu3aly SKCIEPUMEHTAIBHON JeATeNIbHOCTH oOydwaromuxcs. Jlins 6a30Boro ypoBHs Kypca
(GU3MKKM — 3TO HCIHOJB30BAaHUE CHUCTEMbl (POHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB H
nabopaTopHbIX pPabOT, KOTOpble B MporpamMme Mo (U3UKE OOBEIUHEHBI B OOLIUI CIHCOK
YUYEHUYECKUX MPaKTUYECKUX paldoT. BrigeneHue B ykazaHHOM IepedyHE JIabopaTOpHBIX padoT,
NPOBOJUMBIX JUISI KOHTPOJII W OLIEHKH, OCYIIECTBIISICTCS YYaCTHHKaMH 0Opa30BaTeIbHOTO
mporiecca UCXOAs U3 OCOOCHHOCTEW IUIAaHWPOBAHUS W OCHameHUs kabuHera Qusuku. [lpu sTom
obecrieynBaeTcsl OBJIAJICHHE OOYYaIOUIMMUCA YMEHHMSMHU IPOBOJAUTH KOCBEHHBIE HW3MEpPEHUS,
UCCJIEIOBaHUsSI 3aBUCUMOCTEH (PU3NYECKMX BEJIMYMH M TIOCTAHOBKY OIBITOB IO THPOBEPKE
NPEUIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHUE ynenseTcsl pelieHHI0 pacuéTHBIX U KaueCTBEHHBIX 3a1ad. [lpu stom ans
pacu€THBIX 3a7lay NPUOPUTETOM SIBISAIOTCS 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOH MOJIENbIo,
MO3BOJIAIOIINE TPUMEHSATh U3YUYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJIHOrO pasjeia Kypca,
TaK U MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3fenoB. /i1 KaueCTBEHHBIX 3a1a4 IPUOPUTETOM SIBIISIOTCS
3aJjaHusl Ha OOBSICHEHHE MPOTEKaHUS (PU3UUYECKHUX SBJICHUH M MPOIECCOB B OKPY’KAIOLICH >KU3HH,
Tpedyroie BbIOopa GU3NIECKON MOIENIN AJIsi CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBHm ¢ TpedoBanusmu O@I'OC COO k MaTepuanbHO-TEXHUYECKOMY 00€CTICUCHHUIO
y4eOHOro mporecca 6a30BbIi ypoBEHb Kypca (GU3MKH Ha YPOBHE CpeqHero oOiiero odpa3zoBaHUs
JOJDKEH UM3y4daTbCsi B YCIOBUSX IMpeIMETHOro KaOuHera (U3UKM WIM B YCJIOBHUAX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYyYHOIro LMKIa. B kabunere Qusuku
JIOJDKHO OBITh HEoOXoauMoe J1abopaTopHOe OOOpyJOBaHUE JUIsl BBITIOJIHCHHS YKa3aHHBIX B
nporpaMme 1o pu3MKe YYeHHYECKHX MPAKTUUIECKUX paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JemoHcTpaniioHHOE  000pyJIoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUM C  IPUHIUIIOM
MUHHMMAaJIbHON JTOCTaTOYHOCTH W OOECIEYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B IpPOrpaMMme II0
¢u3MKe KIIOYEBbIX JEMOHCTpAalUi ISl HCCIENOBAaHUS M3Yy4YaeMbIX SIBICHHH M IPOLIECCOB,
HMIIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe o0opyoBaHUE JJIsl YUEHUUYECKUX MPAKTHIECKUX padoT (hopMHUpyeTCs B BUIE
TEMaTUYeCKHX KOMIUIEKTOB M oO0ecleuMBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcsi. Temarnueckue KOMIUIEKTHI J1abOpaTOpHOTO OOOpYJIOBaHUS JOKHBI  OBITH
MIOCTPOCHBl HAa KOMIUIEKCHOM HCIOJb30BAaHUM AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TaKxkKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3y4EHUS (PU3UKH B 001IeM 00pa30BaHUM SBISIOTCS:

* (opMUpOBaHME HHTEPECA U CTPEMIICHUS 00YUAIOIIUXCS K HAYYHOMY M3yUEHUIO IPUPOJIbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEJCTaBICHUA O HAaydHOM METOJe I[O3HaHUS U  (QOpMHUpPOBAHUE
HCCIIEI0BATENLCKOTO OTHOILIEHHS K OKPY/KAIOLIUM SIBIICHHUSM;

* (opMUpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJibTaTa HM3Y4YEHHs] OCHOB CTPOCHHS
MaTepuH U (pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

* (opMUpoBaHHE YMEHUN OOBSICHSITH SIBJICHUS C HCIOIb30BaHHEM (PU3MUECKUX 3HAHUUA U
HAYYHBIX JOKa3aTeIbCTB;

* (opMUpOBaHHME NPEICTABICHUNH O PONM (DU3MKU ISl Pa3BUTUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

Joctrxenne STUX Leneid oOecreyrBaeTcs pelleHHueM CIEAYIOIUX 3aJad B Ipolecce
M3y4eHUS Kypca (QU3UKU HAa YPOBHE CpPEeIHEro 00IIero o0pa3oBaHus:

® puoOpeTeHrne CHCTEMbl 3HAHUK 00 OOmUX (U3HMYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,

TEOpHsIX, BKJIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (DU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(hU3HUKY ¥ 2JIEMEHTHI aCTPO(DU3UKH;



* (QopmHupoBaHUE YMEHHI IPUMEHATh TEOPETUYECKHE 3HAHUS ISl O0bACHEHUS (PU3MUECKIX
SIBJICHUH B IPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 337a4 C SIBHO 3aJJaHHON (PU3NYECKOI MOEIbIO,
3aJ1a4, MMOApa3yMEBAIOLINX CAMOCTOSATEIbHOE CO31aHne (PU3NUECKON MOJIEH, aIeKBaTHOM
YCIIOBHSIM 3aJIauH;

® qpoHMMaHHE (U3UYECKUX OCHOB M MPHUHIMIIOB ACHCTBUS TEXHUUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHHS HA OKPYKAIOILYIO CPey;

® OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEACHUS (HU3HUECKUX
HKCIEPUMEHTOB, aHAJIN3a U MHTEPIIPETAMH WHPOPMALUY, ONPEIeNICHUsS JOCTOBEPHOCTH
MOJTy4YEHHOT'O pe3ysbTara;

® CO3JaHHE YCJIOBMM IJIsl Pa3BUTHUs YMEHMM IIPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUYECKOU
NeSITeIbHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpeaHEro ooumiero oOpa3oBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 gacoB (2 yaca B Henenio), B 11 kiracce — 68 yacoB (2 yaca B
HEJIETTIO).

[Ipemyiaraemerii B mporpamme mo ¢Gu3MKe MEepeueHb JTa00PaTOPHBIX M MPAKTHUECKUX PadoT
SBJISICTCS PEKOMEHOBAaHHBIM, YUUTEINb JIEIaeT BBIOOP MpOBeIEHH JIAOOPaTOPHBIX pabOT U OIBITOB
C Y4ETOM MHAUBHIyaJIbHBIX OCOOCHHOCTEH 00yYaronuxcs.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3neu 1. ®dusnka u MeTOAbIl HAYYHOI'0 TO3HAHMS

®uszuka — Hayka o mnpupoae. Haydynbie mMeToAbl MO3HAHUS OKpyKaromero mupa. Ponb
AKCIIEPUMEHTA U TEOPHH B MPOLIECCE TTO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (¢GuU3HUECKUX SIBICHUNW W mporieccoB. Hayunwsie rumore3sl. Dusnueckue
3aKOHBI ¥ TeOpUH. | paHUIIBI TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Pors m mecro ¢u3uku B (HOPMHUPOBAHMHM COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B
MPaKTUYECKON JEATEIBHOCTH JIFOJICH.

JlemoHCcTpanun

Amnasiorossle 1 HU(GPOBBIE U3MEPUTENBHBIEC TPUOOPHI, KOMITBIOTEPHBIE TATUYUKU.

Pa3pnen 2. Mexanuka

Tema 1. Knuemarnka

Mexannueckoe ABM>keHHE. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBMKEHUsA. CucTeMa OTCUETa.
TpaekTopus.

Ilepemenienue, CKOpPOCTb (CpelHssE CKOPOCTb, MI'HOBEHHAsi CKOPOCTb) M YCKOpPEHHE
MaTepualbHOM TOYKH, MX NMPOEKIHMH HAa OCH CUCTEeMbl KoopauHaT. CIlIo)KEHHE IMepeMEIEeHUN M
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSAMOJMHEHHOE MABMXKEHHUE. ['paduku 3aBUCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHUS MAaTEpUAIbHON TOUKHA OT BPEMEHH.

CBoOoaHOe mazieHne. Y CKOpeHue CBOOOIHOTO MaICHHS.

KpuBosnHeliHoe 1BUkeHUE. [[BrkeHe MaTepralIbHON TOYKHU 110 OKPY’KHOCTH C IIOCTOSIHHOM
0 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHAsT CKOpOCTh. [leproa u yactora oOpaieHus.
[leHTpOCTpEMUTEIILHOE YCKOPEHHUE.

TexHuueckue yCcTpOHWCTBA M NMPAKTUYECKOE NPUMEHEHUE: CIIMIOMETD, ABUKEHUE CHAPSIOB,
LIEIIHBIE ¥ PEMEHHBIE IIEPEIaUH.

JlemoHCcTpanun

Mogenb cucteMbl 0TCUETa, MIUTFOCTPALIUS KUHEMAaTHUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3oBanre ABMKEHUN C UCIOIB30BAaHUEM MIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habntoienue nBuxeHus Tena, OpoleHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUsI.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yueunueckuii sxcriepuMent, 1a00paTopHbIe paOOThbI

N3yueHne HepaBHOMEPHOTO JIBH>KEHHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IyTSIMH, IPOHAEHHBIMU TEJIOM 3a IOCJIEI0BaTEIIbHbBIE
paBHBIE IPOMEKYTKHA BPEMEHH IIPU PABHOYCKOPEHHOM JABUKEHUU C HAYAJIbHOM CKOPOCTHIO, PABHOU
HYJIIO.

N3ydenue nBUKEeHUs MapuKa B BI3KOM KUIKOCTH.

W3yuenue nBUKEHUS Tea, OPOLUIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

ITpunuun orHocurensHocTH ['amunes. llepseiii 3akoH Hbrorona. MHepuuanbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cwuna. Ilpunnun cynepnosunuu cwi. Bropoit 3akoH Helotona ans
MaTtepuaibHOM TOUKHU. TpeTuit 3akoH HproTOHA [ MaTepraibHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsxectu. IlepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoibxeHus:, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbKEHUSI U cuia TpeHus nokos. Koadduuuent tpenus. Cuna CONpPOTUBICHUS MPHU
JBUKEHUHM TeNa B )KUAKOCTU WM rase.



[TocTynaTensHOE U BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT Cuiibl OTHOCHUTEIBHO OCH BpaieHus. [lnedo cuibl. YcnoBus paBHOBECUS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHWE: MOAIINIHUKY, JABUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JlemoHCcTpanun

SIBiieHUE MHEPLINH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIMX TEJI.

Bropoii 3akoH HeroTOHA.

Nsmepenune cu.

Cnoxenue cui.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Ae(pOopMaIiyH.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NIAJACHUMU.

CpaBHEHME CHJI TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUS.

YcnoBus paBHOBeCUs TBEPAOIO Tea. Bubl paBHOBECHS.

Yuernnueckuit sxcrrepuMenT, 1aboparopHbie paboTsI

W3yuenue nBuxeHUs OpycKa 1Mo HAKJIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HHUKAIOIIUMX B IPYKHUHE U PE3UHOBOM
oOpa3sie, oT ux aedopmanuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TeJla, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKoHBI cOXpaAHEHHS B MeXaHHKeE

HNmnynsc MaTepuanbHOM TOYKU (Tena), CUCTEMbl MaTepUajbHBIX TOYEK. MMIynbCc cUibl U
WU3MEHEHHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PEeakTHBHOE IBUKEHUE.

Pabora crisl. MOIIHOCTE CHJIBI.

Kunernueckast »Heprusi MaTepualibHOW TOUKH. Teopema 00 H3MEHEHUH KHUHETHYECKOU
SHEPIUH.

[TorennmanbHas sHeprus. [loreHnuanbHas SHEPrust ynpyro J1e(OpMHPOBAHHOM IMPYKHUHBI.
[TorenuuanbHas 3Heprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHbple UM HEMOTEHUMANbHbIE CHIbL. CBsi3b PaOOThl HEMOTCHUIHUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAHEHUS MEXaHUYECKOM SHEPIUH.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKkue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHHE: BOAOMET, KOMNEp, MPY>KUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

JlemoHCcTpanun

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETHUYECKYIO M OOpaTHO.

Yuennueckuit sxcrrepuMenT, J1aboparopHbie paboTsI

N3yuenne abCONIIOTHO HEYIPYroro yjaapa ¢ IOMOUIbIO JBYX OJMHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBs3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOI SHEepruu Teja Ha puMepe
paCTsKEHUs PE3UHOBOIO KIyTa.

Paznen 3. MoJgiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA
Tema 1. OcHOBBI MOJIEKYIAPHO-KHHETHYECKOH T€OpHH
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKON TEOPUU M UX ONBITHOE OOOCHOBAHUE.
bpoynoBckoe nBmxenue. Aupdysus. Xapakrep IBIKEHUS U B3aUMOJCHCTBUS YacTHUI] BEIIECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPABIX TeNl U OOBSICHEHHE CBOWCTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl mosekyil. KonnuectBo BenectBa. [locTossHHas ABoranpo.
TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.
Mogneny wuneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJIIPHO-KMHETUYECKOW Teopuu
UJeaTbHOTO Ta3a. AOGCOIIOTHAS TeMIIepaTypa Kak Mepa CpeHeH KHHETUYECKON YHEPTUU TEIIJIOBOTO
JnBrkeHus yactul rasa. lllkana temneparyp KenbBuna. ['a3oBble 3aKkoHbI. Y paBHeHUuEe MeHzeneesa
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—Knaneiipona. 3akon lanpToHa. M3omponeccsl B UAEaJIbHOM ra3e € MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBIeHUE U30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHUuUecKue yCTpOMCTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETP.

JlemoHCcTpanun

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BelecTBa, (oTorpaduu  MOJIEKYII
OPraHUYECKUX COCTUHEHUH.

OmnpiTel 10 MU GY3UH KUIKOCTEH U ra3oB.

Mozens OpOyHOBCKOTO JBUKEHUS.

Mopneins onbita IlITepHa.

OmnbIThl, JOKA3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBH.

Monens, nirocTpupyouias Ipupoay AaBJIE€HUS ra3a Ha CTEHKU cocyaa.

OnbIThl, MILTIOCTPUPYIOLIME YPABHEHUE COCTOSIHUS MI€aTIbHOIO I'a3a, H30IIPOLIECCHI.

Yueunueckuii sxcriepuMent, 1a00paTopHbIe paOOThI

Ompenenenre Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHU 00bEMa KOMHATHI,
JIaBJIEHUsI U TEMIIEPATyphl BO3/lyXa B HE.

HccnenoBanue 3aBUCMMOCTH MEXKy ITapaMETPAaMU COCTOSIHUS Pa3peKEHHOTO Ta3a.

Tema 2. OcHOBBI TEPMOJHHAMHKH

TepMmoauHaMuyeckass CUCTeMA. BHYTpeHHAA DHEprusi TEPMOJAMHAMUYECKOM CHCTEMBI U
ciocoObl €€ m3MeHeHus. KoamuecTBo TemynoTrsl U pabora. BHYTpeHHss SHEprust 0JHOATOMHOTO
UJCAIBHOIO raza. Buapl Temonepenauu: TEILIONPOBOJHOCTh, KOHBEKLUSA, U3JIy4CHHE. Y IeIbHAas
TEIUIOEMKOCTH BellecTBa. Kom4yecTBO TEMIOTH! IPU TEIUIONEPEIaUe.

[Tonsitue 006 agnabatHom mporiecce. [lepBriil 3aKk0H TepMoaMHAMHUKU. [IprMeHeHne mepBoro
3aKOHa TEPMOJAMHAMHUKH K n3onporeccam. ['paduueckas narepnperanus paboTsl rasa.

Bropoii 3akon TepmonrHaMuku. HeoOpaTuMOCTh IPOIIECCOB B MMPUPO/IL.

TennoBble MamuHbl. [IpuHIUIBL qeiicTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B
TerIoBeIX MamuHax. Koaddunuent monesnoro aectBust terioBoid Mamuubl. [ukn KapHo u ero
KO3(DPUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIEMBbI TEIJIOIHEPI€TUKY.

TexHHYEeCKHE yCTPOMCTBA U NMPAKTUYECKOE IIPUMEHEHHUE: JBUTATEIb BHYTPEHHETO CTOPAHUS,
OBITOBOM XOJIOAUIBHHUK, KOHAUIIUOHED.

JlemoHCcTpanun

V3MeHeHne BHYTpPEHHEH SHEPTUH Tella IPU COBEPLICHUH PAOOTHI: BBUICT MPOOKHU U3 OyTHUIKU
10J JIeHICTBMEM CKaTOro BO3JyXa, HarpeBaHue >(upa B JATyHHOH TpyOKe IyTEM TpEHMs
(BUICOAEMOHCTpALINSA).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIlepaTypsl) Teja IpU TeIionepeaaye.

OnpIT 110 agrabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAHUs, PEaKTUBHOI'O IBUraTElIsl.

Yueunueckuii sxcriepuMent, 1a00paTopHbIe paOOThbI

N3Mmepenne yienbHON TEMIOEMKOCTH.

Tema 3. Arperarubre cocrossnns BemectBa. PazoBpre Nepexoabl

[TapooGpazoBanue u KoHAeHcalus. VMcnapenne u kuneHue. AOGCOIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO31yxa. HacelleHHbld map. YienbHas TeIuioTa napooOpa3oBaHUs. 3aBUCHMOCTD
TEMIIEPATYPHI KUIICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrammnueckue u amopHbie Tena. AHU30TPONHUS CBOMCTB KPHCTAJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lmaBiaeHue W KpucCTauIM3anus. Y AejibHas
TerioTa miasieHus. Cyonumanus.

VYpaBHeHue TerIoBoro 6anaHca.
TexHUYecKHue YCTPOWCTBA W TMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTHH IIOJTYUYCHUSA COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U
HaHOTCXHOJIOTHH.

JlemoHCcTpanun

CBoOIiCTBa HACHILICHHBIX MTAPOB.
Kurenre npy moHWXEHHOM JIaBJICHUH.
CrniocoObl U3MEpEeHUs BIaXKHOCTH.



HabnroneHnue HarpeBaHus U IUIABJICHUS KPUCTAIIIMUECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yueunueckuii sxcriepuMent, 1a00paTopHbIe paOOThI

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3IyXa.

Pa3znen 4. DiiekTpoguHaMuKa

Tema 1. irexkTpocrarnka

DJIeKTpu3alus TeJl. DIeKTpUUecKui 3apsaa. JIBa Buaa alneKTpudeckux 3apsiaoB. [IpoBogHukwy,
JIUAJIEKTPUKHU U MOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOIO 3aps/ia.

B3aumoneiictue 3apsnoB. 3akoH Kynona. ToueuHblil anekTpuuecKuii 3apsij. IJIEKTPHUUIECKOE
nosie. Hanpsk€HHOCTB 21eKTpudecKoro mnoiid. lIpuHiun cynepnosuuuy 3JIEKTPUYECKUX ITOJIEH.
JInHnM HanPsSKEHHOCTH SJIEKTPUYECKOTO TOJIS.

Pabora cun snektpocrarrueckoro nois. Ilorennuan. Pasnocts norennumanos. [IpoBogHuku
U JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM ITouie. JluaiiekTpudeckas IpOHULAEMOCTb.

OnektpoémkocTh. KonaeHcaTop. OIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OHEprus
3apsyKEHHOI0 KOHJIEHCATopA.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3IEKTPOMETP,
AIIEKTpOCTATUYECKasl 3allluTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB, KOHAEHCATOpP, KOMHPOBAIbHBIN
anmnapar, CTpyWHbIN IIPUHTED.

JlemoHCcTpanun

Y CTpOUCTBO U IPUHIUIL ACUCTBUSA HIEKTPOMETPA.

B3anMopeiicTBre HadIeKTPU30BaHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3APSKEHHBIX TEJl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTUUecKas 3alluTa.

JManeKTpUKY B 3J1EKTPOCTATHYECKOM I10JIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTHU IJIOCKOTO KOHJAEHCATOpa OT IUIOLIAAU IJIACTHH, PACCTOSIHUS
MEXIy HUMH U TUIIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJEHCaTopa.

Yuennueckuit sxcrrepuMenT, J1aboparopHbie paboTsI

N3mepeHune 351eKTPOEMKOCTH KOHIAEHCATOPA.

Tema 2. IlocrossHHbIH 3J1eKTpHYEeCKHH TOK. TOKH B pa3JIHIHBIX CPEJAX

DNEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHHUS 3JEKTPUYECKOTO TOKa. MICTOYHUKM TOKa.
Cuna Toka. IIocTOAHHBIN TOK.

Hanpspkenue. 3akon Oma 1l ydacTka LETH.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y ICIbHOE CONMPOTUBIICHHE BellecTBa. [locnenoBarensHoe,
napajuieJbHOE, CMEIIaHHOE COeIMHEHHUE POBOHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIenna. MomHOCTh 3JIEKTPUUECKOTO TOKA.

DNEKTPOABMKYIIAsl CUJla U BHYTPEHHEE CONPOTUBIIEHME MCTOYHMKA TOKA. 3akoH Oma Juis
MOJTHOM (3aMKHYTOM) 3JIeKTprueckoit ernu. KopoTkoe 3aMbIkanue.

DneKTpoHHAast IPOBOJUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTH CONPOTUBJICHUSI METANIOB OT
TeMrepatypbl. CBEpXIIPOBOIUMOCTb.

OnexTpuyeckuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX IIyYKOB.

[TonynpoBoauku. COOCTBEHHAsI U MPUMECHAs TIPOBOJUMOCTH MOTYIIPOBOTHUKOB. CBOMCTBA
p—n-niepexoza. [1oynpoBOAHUKOBEIE IPUOOPBHL.

OJIEKTPUYECKUI TOK B pacTBOpax M paciulaBax »dJEKTPOJUTOB. JIEKTPOJIUTHYECKAS
Jucconuanus. DIeKTpOoIIn3.

DJIEKTpUYECKUl TOK B razax. CaMOCTOSITEbHBIA U HECAMOCTOSTENbHBIA pa3psa. MosHus.
[Tna3ma.

TexHu4eckue yCcTpoiCTBa M MPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHA TOKA, DJIEKTPOHArpeBaTelbHbIE MPHOOPHI, AIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS,  BAKyyMHbI  JUOJ,  TEPMHUCTOpPbI U  (DOTOPE3UCTOPHI,
MOJIYIIPOBOJIHUKOBBIN TMO/I, TAJIbBAHUKA.
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JLlemonctpannn

M3mepeHue cuibl TOKA U HAIPSKEHMUS.

3aBUCUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IPOBOAHMKOB OT JUIMHBI, IUIOIIAIU
IIONIEPEYHOI0 CEYEHUs U MaTepuaa.

CMeniaHHOE COEIMHEHNE TPOBOJHUKOB.

[Ipsamoe wu3MepeHue 3IEKTPOABMKYIIEH cuiibl. KOpoTkoe 3amMblKaHHE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIIECHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoit pa3psn v MpoOBOJUMOCTb BO3/TyXa.

OnHOCTOPOHHSAS TPOBOAUMOCTD AUOAA.

Yuernnueckuit sxcrrepuMenT, J1aboparopHbie paboTsI

M3y4eHne CMEIIaHHOTO COEJMHEHMSI pE3UCTOPOB.

M3mepeHue 31eKTpOIBHUKYILEN CUIIbl ICTOYHUKA TOKA U €0 BHYTPEHHEI0 COIPOTHUBIICHHUS.

Habmronenue snekrponusa.

MesxknpeamMeTHbie CBSI3U

W3yuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 kiacce oOCyHIECTBISETCS C y4ETOM
COJIEp KATENIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTHKH, OMOJIOTMH, XUMHUHU, reorpapuu
Y TEXHOJIOTHU.

MesxnpeamerHpie MOHATHA, CBSI3aHHbBIE ¢ N3yYE€HHUEM METOJIOB HAyYHOI'O TIO3HAHUS: SIBJICHUE,
HayuyHBId (pakT, rumnoresa, (u3MUECKas BEIUYMHA, 3aKOH, TEOPHsl, HAONIOJIEHUE, IKCIICPUMEHT,
MOJICJINPOBAHHE, MOJIEIIb, U3MEPEHHUE.

Maremarnka: perieHre CUCTEMbl ypaBHEHUH, TUHEHHas (yHKUuMs, napadona, runepoosna, ux
rpaMKd U CBONCTBA, TPUIOHOMETPUYECKHE (PYHKLUMHU: CUHYC, KOCHUHYC, TaHI€HC, KOTAHIEHC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO, BEKTOPbl M MX IIPOEKIMHM HA OCH KOOpJMHAT,
CJIO’KE€HHE BEKTOPOB.

brosorna: MexaHndeckoe IBI)KEHHE B JKMBOHM mpupoze, nudgysus, ocMoc, TEII000MeH
’KMBBIX OPraHU3MOB (BHJIbl TEIJIONEPEAAUYH, TEIJIOBOE PABHOBECHE), IEKTPUUECKUE SIBICHUS B
JKMUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHME BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJb BEILECTBa,
MOJISIpHAsi Macca, TEILUIOBBIE CBOMCTBA TBEPABIX TEIl, KUIAKOCTEN U T'a30B, HIEKTPUUYECKUE CBOMCTBA
METAJUIOB, AIEKTPOIUTUYECKAs JUCCOLMALUS, FaJIbBAHUKA.

[ eorpagra: BIaXXHOCTh BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETP.

TexHostorna: IpeoOpa3oBaHKUE JBUKEHHUH C UCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHMKE, IOALIMIHUKY, HCIOIb30BAHUE 3aKOHA COXPAaHEHMsS HMIIyJIbca B TEXHUKE (pakera,
BOJIOMET U JpyTHUE), IBUTaTellb BHYyTPEHHErO CrOpaHus, MapoBas TypOHHa, OBITOBOM XOJOJMIBHUK,
KOHAMIIMOHED, TEXHOJIOTUH II0JIyYE€HUsI COBPEMEHHBIX MaTEPUasOB, B TOM YHUCJIE HAHOMATEPHAJIOB,
U HAHOTEXHOJIOTMH, DJIEKTPOCTATHYECKash 3allluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB, KCEPOKC,
CTPpYWHBIA TPUHTEP, OHJIEKTPOHArPEBATENIbHBIE MPHOOPHI, AIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajJbBaHMKa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro mnpenmera «®Dus3mka» Ha ypOBHE CPEAHETO OOIIero oO0pa3oBaHUSA
(6330Bblﬁ ypOBCHB) JOJI’KHO 06CCHC‘-II/ITI> AOCTHUKCHUC CIICAYIOIINX JINYHOCTHBIX, MCTAIIPECAMCTHBIX
U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI
JIMyHOCTHBIE pe3yNbTaThl OCBOCHUS ydeOHOro npeamera «®DHU3MKa» IODKHBI OTpaXKaTbh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEU
MO3HLIMEH JIMYHOCTH, CUCTEMON IIEeHHOCTHBIX OPHEHTAIM, TTO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOLIUX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIINPEHNE KU3HEHHOTO



OMbITA U ONbITA JEATEILHOCTH B MPOLIECCE peaTn3alliid OCHOBHBIX HAMPABICHUNA BOCIUTATEIbHOMN
JIESITEIbBHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaKIaHCKOr0 BOCIUTAHUA:

c(OPMUPOBAHHOCTh ~ IPAKIAHCKOM  MO3MLIUU  OOyyaromierocss Kak aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUIICKOT0 O0IECTBa;

IPUHATHE TPAJAULMOHHBIX OOIIEUETIOBEYECKUX TYMAHUCTHUECKUX U JAEMOKPATHYECKHX
LICHHOCTEI;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTh B HHTEpEecax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3AIINH;

yMEHHE B3aUMOJICHCTBOBATH C COLIMAILHBIMU HHCTUTYTAaMU B COOTBETCTBHUH C UX (PYHKIHUAMHU
Y Ha3HAYCHUEM;

TFOTOBHOCTh K T'YMaHUTapHOMN U BOJOHTEPCKOM JESATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPakTaHCKON MICHTHYHOCTH, MATPUOTU3MA,

LIEHHOCTHOE OTHOILLIEHHUE K TOCYIapCTBEHHBIM CUMBOJIaM, JOCTH)KEHUAM POCCUNMCKHUX YUEHBIX
B 00y1acT (DU3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS,

CHOCOOHOCTH OLIEHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HA
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B J€SITEIbHOCTU YUYEHOTO;

OCO3HAHHKE JINYHOTO BKJIaJ[a B TOCTPOCHHUE YCTOWYMBOIO OYAyILEro;

4) 3¢TeTUYECKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIKOYas 3CTETUKY HAyYHOIO TBOPYECTBA, IPUCYIIETO
(bu3HYeCcKOi HayKe;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEpEeC K pa3InyHbIM cepaM NpodecCHOHATbHON AESITeIbHOCTH, B TOM YHUCIIE CBS3aHHBIM
C (u3MKONH M TEXHUKOH, yMEHHE COBEepLIaTh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccuu u
pealn30BbIBaTh COOCTBEHHbIE )KM3HEHHbIE TJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO M caMOOOpa30BaHUIO B 00NacTH (U3HMKU Ha
MPOTSIKEHUH BCEU KU3HU,

6) ’3K0,10rHYeCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh  JKOJIOTMYECKON KYJbTYphl, OCO3HAHUE TIJIOOATBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUI B OKPYXAIOIICH Cpelie Ha OCHOBE 3HAHUS LeJeH
YCTOWYMBOTI'O pa3BUTHUS YEJIOBEUECTBA;

paciiipeHue OMbITa AESITENLHOCTU 3KOJOTHUYECKONW HANPaBICHHOCTH HA OCHOBE UMEIOIINXCS
3HaHUU 10 (PUBHKE;

7) 1EeHHOCTH HAYYHOI'0 IO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(U3UYECKON HAYKH;

OCO3HAHME LIEHHOCTH HAayYHOM NEeATeNbHOCTH, TOTOBHOCTh B IpOIlecCE€ M3Y4EHUs (PU3HUKU
OCYUIECTBIISATh IPOEKTHYIO M UCCIIEI0BATENbCKYIO NEATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe JeiicTBUS
ba3oBble Jiornueckue 1eMCTBUA:
CaMOCTOSITENIbHO  (POpMYJIMpOBaTh M aKTyaJM3UpoOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPENENATh UEIH AEATEIIbHOCTH, 3a/1aBaTh [IApAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B PACCMATPUBACMBIX (DU3UYECKHX SIBIICHUSIX;
pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEMbI ¢ YYETOM aHajIM3a UMEIOIIMXCS MaTepUaIbHbIX U
HEMaTepHaIbHBIX PECYPCOB;
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BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIbTATOB IICIISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBATh U BBINOJNHATH pabdOTy B YCIOBHSIX pEAITbHOTO, BHPTYaTbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPU PEIICHUH KU3HEHHBIX MPOOIEM.

Ba3oBble uccienoBarebcKue AeiCTBHA:

BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBHIMH MOHATHSIMH W MeToAaMH (HU3HUYECKOMN
HayKH;

BIIQJICTh HABBIKAMH Y4E€OHO-HUCCIIEIOBATEIIbCKOW M TMPOCKTHON NEATEIbHOCTH B OO0JIACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIbHOMY IOMCKY METOAOB pEIlIeHUs 3ajad
(U3UYECKOTO COAepKaHUS, TPUMEHEHHUIO PA3TUYHBIX METO/IOB TIO3HAHMUS,

BJIQ/IETh BUJAMHU JIEATEIBHOCTU IO IMOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEepIIpPEeTalUH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX yUYEOHBIX CHTYaIMsIX, B TOM YHCIIE TIPH CO3JaHHUH
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJISITH IPUYMHHO-CJICICTBEHHBIC CBS3H U aKTyaTHM3UPOBATh 33/1a4y, BBIIBUTATh THIIOTE3Y
e€ peleHusl, HaX0IUTh apTYMEHTHI JIJIsl JJ0Ka3aTelIbCTBAa CBOMX YTBEPKICHHUI, 3a/1aBaTh MapamMeTpsl
U KPUTEPUU PEIICHHUS,

aHaAJIM3UPOBATh NOJYUYEHHBIE B XOJ€ PEUICHUs 3aJauld pe3ysbTaThbl, KpPUTUYECKU OIICHUBATh
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSIX;

CTaBUTh M (OPMYJIUPOBATh COOCTBEHHbIE 3aJlaud B 00pa30BaTeNIbHON JEATEeIbHOCTH, B TOM
quClie IPU U3YYCHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTHUYECKYIO 001aCTh KU3HEACITEILHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX NPEIMETHBIX 00J1acTeil;

BBIIBUTATh HOBBIE UJICH, IIPeJIaraTh OPUTHHAIBHBIE TIOIXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33a4H, I0IYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Paborta ¢ unopmanmeii:

BJIa/IeTh HaBBIKAMU MOJIy4YeHHs] MHGPOpManuu (U3MYECKOTO COJAEPKAaHUA M3 HCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISITh IOWCK, aHAIMW3, CHCTEMAaTHU3alUi0 |
MHTEPIIpEeTalNI0 UH(POPMALIMK Pa3IMYHBIX BUAOB U (HOPM IPE/ICTABICHHUS;

OLICHUBATH JOCTOBEPHOCTHh MH(OpMAIIHH;

MCIOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPTraHMU3AIMOHHBIX 3aJad C CcOOmoaeHreM TpeOoBaHUi
SPrOHOMUKH, TEXHUKU O€30MacHOCTH, TMTHUEHBI, PecypcocOepeXeHUs, MPAaBOBBIX M ATHUECKUX
HOPM, HOPM HH(OPMAIIMOHHON 0€30aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJAEPKAHUS B pa3IMYHbIX (hopMaTax ¢ yuéTOM Ha3HAUCHUS
uHbOpMallMd ¥ IENEBOM ayAUTOpUU, BBIOUpas ONTUMAIbHYIO (GOpMYy TMPEACTABICHUS U
BU3YaJIU3alUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYILIECTBIIATH OOILIIEHUE Ha ypOKaX (PU3UKU M BO BHEYPOUHOU JeSITEIBHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYallMi U CMSATYaTh KOH(IIUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOThI;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH C Y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJ0r0 4JeHAa KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM JEATEIILHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBAThH JEHCTBUS
no €€ JOCTWKEHHIO: COCTaBJISITh IUIAH JIEUCTBUM, pacHopedessiTh pOJd C YYETOM MHEHHI
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHON PaOOTHI;

OILICHMBATh Ka4eCTBO CBOET0 BKJa/la M Ka)JI0r0 Y4acCTHUKA KOMaHJIbl B OOIIUN pe3ysbTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

[IpejJiaraTb HOBBIE ITPOEKTHI, OLIEHMBATh HJEU C IO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;
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OCYHICCTBJIATH NO3UTUBHOC CTPATCIHYCCKOC IMMOBCACHUC B PA3JIMYHBIX CUTYALIUAX, IIPOSABIIATH
TBOPYECTBO U B006pa}KCHI/Ie, OBITh HHUIOHWAaTUBHBIM.

PeryasiTuBHble yHHBepPcaJIbHbIe YUeOHbIE 1eCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYILIECTBIISTh I103HABATEIbHYIO JI€ATENbHOCTh B oOjacTu (U3MKU U
aCTPOHOMUH, BBISBJIATH IPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAaH pPEIICHHs pacuy€THBIX M KaueCTBEHHBIX 3aJay, IUIaH
BBIMIOJIHEHUSI MPAKTUYECKOH paboThl ¢  yduy€TOM HMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPENOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalIMSIM;

paciupsaTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MTPEIOUYTEeHUM;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO 3PYAUIMH B 001acTH (U3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOIIHOHAJIBbHbI HHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallUMsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIaJICTh HAaBbIKAMH MMO3HABATEIbHOIN pedieKcHu Kak OCO3HAHHS COBEPILIAEMBIX JCUCTBHMA U
MBICIIUTENIbHBIX IPOLECCOB, X PE3yJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pe(IIeKCUU ISl OLICHKH CUTYAIlH, BEIOOpa BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX [PU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB JEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKH.

B mporuecce nocTHXeHHS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrpaMMBI 10 (U3UKE IS
YPOBHS CpeHEro oO0miero oOpa3oBaHus y OOyYarOUIUXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIN
MHTEJUIEKT, PeANoaralonmi copMHUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMIPABJICHUS PA3BUTHSI COOCTBEHHOM YMOIIMOHAIBHON cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIUPOBaHMsI, BKIIIOYAOIIEr0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE TOBECHUE, CIIOCOOHOCTh a/IallTUPOBATHCS K SMOIMOHAIBHBIM W3MEHEHHUSM U NPOSBISATDH
THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLlUM, BKIIOYAIOUIEH CTPEMIIEHHE K JOCTHKEHHIO LEJIW U YCIEXY,
ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/SI U3 CBOUX BO3MOXHOCTEH;

HMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBHIBATh €T0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTH BBICTPAaWBATh OTHOILEHHS C JPYTHMMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenus B 10 kjiacce nmpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMeEpax posib U MecTo (pu3uku B (HOPMUPOBAHMM COBPEMEHHOM
Hay4YHOU KapTHHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B INPAKTHUYECKOU
IEeATCILHOCTH JIIOACH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS M3YyUEHHBIX (PU3MYECKHX MOJelNeil: MaTepuanbHas TOYKa,
MHepLHalbHas cUcTeMa OTcuéTa, aOCOIIOTHO TBEPAOE TENO, MICANBHBINA Ia3, MOJAEIM CTPOCHMS

12



ra3oB, JKUIKOCTEH M TBEPABIX TEJ, TOUCUHBIN SIEKTPUUECKUI 3apsi MpH PeleHUH (PU3NYECKUX
3ajad4;

pacrio3HaBaTh (pu3nyecKue sBICHHUS (IpoLecchl) U OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJECKYJIIPHO-KMHETUYECKOW TEOPUHM CTPOCHHUS BEIIECTBA M JJICKTPOAMHAMMKHU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOHOE MaJICHHUE Tell, IBUKECHUE
[0 OKPY>KHOCTH, MHEpLUs, B3aUMOJEHCTBHE Tell, Tu(dy3us, OpOyHOBCKOE IBUKEHUE, CTPOCHUE
KHUJIKOCTeH W TBEPABIX TN, U3MEHEHHE 00BbEMa Tel NMpH HarpeBaHUM (OXJIAXKACHUH), TEIJIOBOE
paBHOBECHE, HCIAPEHHE, KOHACHCALHWA, IUIABJICHUE, KPUCTAJUIM3ALMs, KHUIICHHE, BIIAXKHOCTh
BO3/yXa, IOBBIIICHUE JABJIEHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY
IapaMeTpamu COCTOSHHUSA ra3a B U30MPOLIECCaX, dJICKTPHU3ALMS TEJ, B3aUMOJEHCTBUE 3apsI0B;

OIMCHIBaTh MEXAaHMUYECKOE JIBMIKCHUE, HCIIONB3Ys (U3NYECKUE BEIMYUHBI: KOOPAMHATA,
IIyTh, IEPEMELICHHE, CKOPOCTh, YCKOPEHME, Macca Tella, CHjla, UMIIYJbC Tejad, KHHETHYeCKas
SHEprus, NOTCHLUUANbHAs »HEPrus, MeXaHuyeckas paboTa, MeXaHHUYeCKass MOIIHOCTb; IpH
OIMCaHUM MTPABUIIBHO TPAKTOBATh (PU3MYECKHUI CMBICI MCIIOJIb3YyEMbIX BEIMUMH, UX 0003HAUYEHUS U
CMHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME TAHHYI (HU3HUECKYIO BEIMYUHY C APYTUMH
BEJIMYMHAMU;

ONKCHIBAaTh W3YUYCHHBIE TEIUIOBBIE CBOWMCTBA TEJI U TEIUIOBBIE SIBICHHUS, HCIOIb3Ys
¢bu3nyeckue BEJIMYMHBL: JABJIEHUE ras3a, TeMIeparypa, CpeiHsAs KUHETH4YecKas JSHeprus
XA0TUYECKOI0 JIBKEHUS MOJIEKYJ, CPEIHEKBaJpaTH4HAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHAA HHEprus, padboTa rasa, KOAXPQHUIMEHT I0JIE3HOTO JEHCTBUS TEMJIOBOIO
JIBUTATEJIS; IPU OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3MUYECKHUI CMBICI UCHIOIB3YEMBIX BEIMUMH, UX
0003HAYEHMsI U €IUHHUILBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (U3UYECKYIO BEJIUYHMHY C
JpYTMMH BEJIMYMHAM;

ONMCHIBATh H3YYCHHBIC JJIEKTPUYCCKUE CBOMCTBA BEHICCTBA U JJIEKTPUYECCKUE SIBICHUS
(mporecchl), HCMONB3Ys (PU3MYECKHE BEIWYHMHBI: AJIEKTPHUUYECKUH 3apsis, 3JIEKTPUUECKOe IoJe,
HaANPsUKEHHOCTD I0JIA, MTOTCHIMAN, PA3HOCTh IIOTEHIIUAJIOB; IIPA ONMCAHUU NPAaBUIBHO TPAKTOBATh
(U3UUeCKUil CMBICT HCIIONB3YEMbIX BEIWYHH, X 0003HAYCHUS M €IMHHULBL; YKa3bIBaTh (POPMYIIbI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3UYECKYIO BEJIMUMHY C IPYTMMHU BEIMYHHAMUY;

aHAJIM3UPOBATh (PU3UUECKUE MPOLECChl M SBJICHUS, HCHONb3Yys (PU3MUYECKUE 3aKOHBI U
NpUHLMIBE: 3ak0H BcemupHoro TtsaroteHus, I, II u III 3akonsl HproTOHa, 3aKOH COXpaHEHUS
MEXAHUUYECKON PHEPrUM, 3aKOH COXPAHEHMsI MUMILYJIbCa, IMPUHLUI CYNEPIO3ULUU CUJI, NPUHIUI
pPaBHOIIPABUS MHEPLMAIBHBIX CHUCTEM OTCUETA, MOJIEKYJIPHO-KHHETHYECKYIO TEOPHUIO CTPOCHUS
BELIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEAHEN KUHETUYECKOM SHEPTUN TEIUIOBOT'O ABM)KEHUS MOJIEKYJ
¢ aOCOTIOTHOM TeMIIepaTypoil, MePBhIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS IIEKTPHUIECKOTO
3apsiia, 3akoH KynoHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOe BEIPAKECHHE U YCIIOBHS (TPaHUIlbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NMPUHIMIIBI ACUCTBUS MAIIMH, MPHOOPOB U TEXHUYECKHX YCTPOUCTB;
pas3nyaTh yciaoBUsA UX 0€30IaCHOTO UCIIOJIb30BAHUS B IIOBCEAHEBHOM KU3HM;

BBINOJIHATh AKCIEPUMEHTHI 110 HCCICA0BAaHUIO (U3UUECKUX SIBICHHH M TPOLIECCOB C
UCIIOJIb30BAaHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHUH, NIPU 3TOM (POpMyJINpOBaTh MpobdiaemMy/3agady
U TUIOTE3Y Y4eOHOTrOo SKCIEPHUMEHTa, COOMpaTh YCTAaHOBKY M3 IPEIUIOKEHHOTO 000pYIOBaHUS,
IIPOBOJUTH OMBIT U (POPMYIIMPOBATH BBIBOBI;

OCYILLECTBIISATH IPSMBIE U KOCBEHHbIC U3MEPEHHs (PU3UUECKUX BEIMYMH, IPU ITOM BbIOUpPATH
ONTUMAJIbHBIA CIIOCOO M3MEPEHUs] M HCIOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKU IOTPEIIHOCTEH
U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH MEXIY (U3MUECKUMH BEIMYMHAMHU C HMCIOJIb30BAaHUEM IPSIMBIX
U3MEPEHUil, MPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (HKCHPOBATH pPE3yJbTAThl IOTyYCHHOH
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJE TAONUL U rpaduKOB, JeJIaTh BBIBOJBI IO Pe3yibTaTaM
UCCIIEIOBaHMSI;

coOiofaTh mnpaBwia O€30MacHOro TpyJa IpU IPOBEIACHUU HCCIEAOBAaHUM B paMKax
y4eOHOTO  SKCIIEPUMEHTa, Yy4eOHO-MCCIICOBATENLCKOM W TPOEKTHOM  JESATEIbHOCTH  C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U 1JAOOPaTOPHOr0 000PYJ0BaHUS;
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pemaTh pacuéTHBIC 33aJ]a4u C SBHO 33JaHHON (PU3MUECKON MOJEIbIO, UCIIONB3Ys (PU3NUYECKUE
3aKOHbl U NPUHLMIIBI, HA OCHOBE aHajM3a YCJIOBHUS 3aJaud BHIOMpATh (PU3NYECKYIO MOJEIb,
BBIJICNIATh (DU3MYECKHE BEIMYUHBI M (OPMYJbI, HEOOXOAMMbIE Ui €€ pEeLIeHHs, MPOBOIUTH
pacuéThl U OLICHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAaYeHUsI (PU3NUECKON BEIHUNHBI,

pelaTrs KayeCTBEHHBIE 3aJauyM: BBICTpaMBaTh JIOTMYECKHM HEMPOTUBOPEYMBYIO LIETIOYKY
paccyXJAeHUl ¢ ONOPOi Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

UCIIOJIb30BaTh NPU PELICHUH Y4eOHBIX 3a]a4 COBpPEMEHHbIC MH(DOPMAIIMOHHBIE TEXHOJIOTHH
JUIsL TIOMCKa, CTPYKTYpUPOBAaHMS, HHTEPHpPETAlMd U TNPEJCTaBICHUS Y4YeOHOH U Hay4dHO-
HOMYJIIPHOIM MH(OpPMAIMK, TOTYYSHHOW U3 Pa3lIUYHbIX MCTOYHUKOB, KPUTHUECKU aHATU3UPOBAThH
noJtygaemMyro uH(OpMaIuio;

NPUBOJUTH NPUMEPHI BKJIAJa POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS M0 (PU3MKE B IMOBCETHEBHOM KU3HU Ul 0OeCTIeUeHHUs
0€30macHOCTH MpU OOpaleHuH ¢ MPUOOpaMU M TEXHHYECKUMHU yCTPONCTBAMH, ISl COXPaHEHUS
3JI0POBbS U COOJIOZICHUSI HOPM KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTaTh B TpyIIE C BHIIOJHEHHUEM DPA3JIMYHBIX COIMAJbHBIX pOJIeH, MJIaHUPOBaTh paboTy
IPYMIBl, PALMOHATIBHO PACHpPEACNATh OOS3aHHOCTM W  IUIAHUPOBATh  JESATEIBHOCTH B
HECTaHJApPTHBIX CHUTyalUsX, aJIeKBaTHO OIIEHMBATh BKJAJ Ka)XJOro W3 YYaCTHHKOB TpPYyMIbI B
peleHre paccMaTpuBaeMoil poOIIeMBl.
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TEMATHYECKOE IINTAHUPOBAHHME

KosanuyectBo yacos JIEKTPOHHbBIE
Ne n/m HaumeHoBaHMe pa3iesioB U TeM (undposbie)
) NPOrpaMmblI Bcero Ko;Tpo.anble HpﬁaKanecxne o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METO/IbI HAYYHOTI'O IIO3HAHUSA
bubnnorexa [IOK
1.1 ®u3uKa 1 METOJbI HAYYHOT'O ITO3HAHUSA 2 https://m.edso0o.ru/7f41bf72
Hroro no pazgeny 2
Paszpen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Jlumamika / https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 Egggl;l/ﬁeeliiasi)orﬁﬁ 41b£72
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJIMHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
32 OCHOBEI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnnorexa [JOK
) ®Da3oBbIe EPEXOIbI https://m.edsoo.ru/7t41bf72
Hroro no pazgeny 24
Pa3nea 4. JIEKTPOJAMHAMUKA
4.1 DneKTpocTaThKa 10 1 1 bubmorexa [OK

https://m.edsoo.ru/7f41bf72
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[TocTosAHHBIM JIEKTpUYECKHUI TOK. TOKH B

bu6mmoreka [IOK

4.2 pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemsi 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIJIAHUPOBAHUE

KoaunuyecTBO 4acoB

yieKTPOHHBbIE U (PpOBbHIE

Ne Tema ypoka Hata o0pa3oBaTtejibHbIE
/i yp Beero Konrpoibusie | IIpakTnyecku W3yuenus p
padoThbI e padoThbI pecypchl

1 ®usuka — Hayka o npupone. Hayunsie 1 bu6mmoreka [IOK
METO/IbI TTO3HAHMSI OKPYKAIOIIET0 MUpa 04.09.2025 | https://m.edsoo.ru/ff0c32¢2

ot sl B BGaonesa LOK

P ' Hay P 'pa, 05.09.2025 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESITeTLHOCTH JII0IEH
MexaHu4yeckoe TBUKECHHE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [{JOK
newkenus. [lepemerienue, CKOpOCTb, 11.09.2025 | https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE NPAMOJIIMHENHOE ABUKEHUE 1 bubmmorexa [TOK

PHOE P s 12.09.2025 | _hitps://m.eds00.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIIMHENHOE 1 bubnuoreka LIOK
JIBHYKEHUE 18.09.2025 | https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOHOTO HaJeHUs 19.09.2025 | https://m.edsoo.ru/ff0c39cc

7 Kpusonuneiinoe neuxenue. J{BuxeHne | bubmuoreka [IOK
MaTepUAIbHOM TOUKH 10 OKPY>KHOCTH 25.09.2025 | https://m.edsoo.ru/ff0c3ada

o | R e T, BiGmores 10K

i ’ 26.09.2025 | https://m.edsoo.ru/ff0c3bed
IlepBbiii 3ak0H HproTOHA
9 yiiciziiainingjﬁ r}IBPTIi)HI(I)I/I;IHB.aKOH 1 bubmorexa [IOK
yrep " ) p 02.10.2025 | https://m.edsoo.ru/ff0c3be8

HpbroToHa 117151 MaTepraibHON TOYKH
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Tpetuii 3akon HerotoHa nis

but6mmoreka [JOK

10 MaTEPHUATBHBIX TOYCK 03.10.2025 | https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEeMUPHOTO TsroTeHus. Cuia bubnmoreka [JOK
TsokecTu. [lepBas kocMuueckasi CKOPOCTh 09.10.2025 | https://m.edsoo.ru/ff0c3d00
but6mmoreka [JOK
12 Cuna ynpyroctu. 3akon T'yxa. Bec Tena 10.10.2025 | https://m.edsoo.ru/ff0c3el8
| G e o e Bumorera 0K
P pH A 16.10.2025 | https://m.edsoo.ru/ff0c3{76
B KMJIKOCTH WJIU Ia3e
[ToctynaTenbHOE U BpamareabHOE
14 JBIDKEHHE a0COJIIOTHO TBEPJIOTO TeEa. but6mmoreka [JOK
MowmenT cuisbl. [lnedo cuibl. ¥YcnoBus 17.10.2025 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJOTO TeJIa
Nmmynbe MmaTepuaibHONU TOYKU, CUCTEMBI
15 MaTepuaibHbIX TOYEK. IMIyJIbC CHIIBI. bubnuoreka LIOK
3aKOH COXpaHEHMsI UMITYJIbCA. 23.10.2025 | https://m.edsoo.ru/ff0c43d6
PeakTnBHOE NBHXKEHUE
o | Do omocn i Ko Bumorera 0K
P P - EOP 24.10.2025 | hitps://m.edsoo.ru/ff0c4502
00 U3MEHEHUHU KUHETHYECKOM SHEPruun
[TorenumanpHas sHeprus. [loTeHnmanpHas
17 SHEprus ynpyro aeopMupoBaHHON bubnuoreka LIOK
npyxuHsl. [loTeHnmanbHas sHeprus Tena 06.11.2025 | https://m.edsoo.ru/ff0c461a
BOJIN3U OBEPXHOCTH 3eMIIn
[ToTeHumanbHble U HETIOTEHIIUATIbHBIE
5 | o Com s e B LOK
07.11.2025 | https://m.edsoo.ru/ff0c478¢c
SHEPrUM CUCTEMBI T€J. 3aKOH COXpaHEHUS
MEXaHUYECKOHN dHEpPIrun
JlaGopartophas pabota «MccnenoBanue
19 CBSI3H pabOThI CUJIBI C U3MEHEHHEM 13.11.2025

MEXaHU4YeCKOH SHCPTHHU TCJId HA MTPUMCEPC
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pacTsHDKEHUS PE3UHOBOTO KI'yTay

20

KonTponbsHas pabora 1o Teme
«Kunemaruka. J[unamuka. 3aKOHbI
COXpAHEHUsI B MEXAHUKE)

14.11.2025

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKECHHUST MOJICKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Inbdysus

20.11.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBWKEHUS U B3aUMOJACHCTBUS
4yacTHIl BeulecTBa. Moenu cTpoeHus
ra3oB, KUAKOCTEH M TBEPIBIX TEI

21.11.2025

23

Macca monekyin. KonndecTBo BemiecTsa.
[TocTositHHast ABoraapo

27.11.2025

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lIkamna remnepatyp [enbcus

28.11.2025

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

04.12.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcoiroTHas TemIiepaTypa Kak Mmepa
CpeaHel KHHETUYECKON DHEPIUU
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
Menpeneesa-Knaneiipona

05.12.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbToHa. I'a30BBIC 3aKOHBI

11.12.2025

28

JlabopaTtopHas pabota «lVccinenoBanne
3aBUCHMOCTH MEXIY MapameTpaMu
COCTOSTHUS pa3peKEHHOTO Ta3a

12.12.2025

29

N3omnporiecchl B naeanbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHUE

18.12.2025

but6moreka [JOK
https://m.edsoo.ru/ff0c570e

30

BnytpeHnHss sHeprus
TEPMOAMHAMHYECKON CUCTEMBI U CITIOCOOBI
e€ uzmMeHeHus. KonnuecTtBo TErIoTh U
pabota. BHyTpeHHss sHeprus
0JIHOATOMHOT0 MJICAJIbHOTO ra3a

19.12.2025

bubmuoreka [JOK
https://m.edsoo0.ru/ff0c5952
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but6mmoreka [JOK

31 Brer reronepenasiu 25.12.2025 | https://m.edsoo.ru/ff0c5¢c36
| e oo e BuGaoesa LOK
pr 26.12.2025 | https://m.edsoo.ru/ff0c5c36
Tertonepenade. AnuadbaTHbIN Mpolecce
33 [lepBrlii 3aKOH TEPMOAMHAMUKH U €I0 Bbu6mmoreka [IOK
MIPUMEHEHHE K U30MpoIeccaM 15.01.2026 | https://m.edsoo.ru/ff0c5efc
34 HeobpatumocTh Mpo1eccoB B MpUPOJIE. bubnuoreka [JOK
BTopoii 3aK0H TepMOAMHAMUKHI 16.01.2026 | https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreust u KII1/I TermoBoi bubmuoreka [JOK
MaIIHHbI 22.01.2026 | https://m.edsoo.ru/ff0c600a
36 wukn Kapno u ero KIIJ] 23.01.2026
37 DKOJOru4ecKHe MpooeMbl
TEIJIOOHEPI€TUKU 29.01.2026
38 O6o6maromuit ypok « MonekymsipHas bu6mmoteka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI 30.01.2026 | https://m.edsoo.ru/ff0c6938
39 5&1211@1};11226@?;;{12 Tg\gSIOBLI bubmmorexa [IOK
' 05.02.2026 | https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKHNY
40 [TapooOpa3zoBaHue 1 KOHJAEHCALIMSL. bubmuoreka [IOK
HcnapeHue u KuneHue 06.02.2026 | https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCUTEIIbHAS bubnuoreka [JOK
BJIQXKHOCTh Bo3ayxa. HackileHHbIi nap 12.02.2026 | https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramimueckue u
42 amopdHble Tena. AHU30TPONHUS CBOWCTB bubmmoreka [IOK
KpucTauioB. JKUIKue KpUCTAILIBI. 13.02.2026 | https://m.edsoo.ru/ff0c6510
CoBpeMeHHbIE MaTepUaJIbl
43 [InaBnenue u xpucraumsanus. Y gesbHast bubmuoreka [IOK
terioTa miuasieHus. Cyonumanus 19.02.2026 | https://m.edsoo.ru/ff0c6708
44 YpaBHEeHHE TEIJIOBOTO OasaHca bubnuotexa [JOK
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20.02.2026 | https://m.edsoo.ru/ff0c6820
45 DIeKTpu3aIus Tei. DICKTPUICCKHUI bubnuoteka [JOK
3apsiy. JIBa BUOA SJICKTPUUECKUX 3apsIOB 26.02.2026 | https://m.edsoo.ru/ff0c6bce
46 E(I))J'? Brcl) I[(I:I; HI-,II/?I?I: ﬂ;;‘;g: K(:I/cl):(/I aHCHUS bubmaorexa LIOK
YHPOBOA ) P 27.02.2026 | https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECCKOTO 3apsiaa
47 B3aumoperictBue 3aps10B. 3akoH Kynona. bubnuoreka [IOK
ToueyHBIN MEKTPUUECKHUN 3apsia 05.03.2026 | https://m.edsoo.ru/ff0c6ced
b | D e o Bunionsa LOK
. N 06.03.2026 | https://m.edsoo.ru/ff0c6df2
nosielt. JInHuu HanpsHKEHHOCTH
49 PaGota cuit 31eKTpOoCTaTUYECKOro MOJIs. bu6muoreka [JOK
[Torennman. Pa3HOCTh NOTEHIIMAJIOB 12.03.2026 | https://m.edsoo.ru/ff0c6{00
S0 | smerpocrarmeckon more. BuGmiorera LIOK
p ) 13.03.2026 | https://m.edsoo.ru/ff0c7018
JlyanexTprdeckasi MPOHUIIAEMOCTh
51 OnekTpoémkocTh. KoHaeHcaro bubmmorexa HOK
P e P 19.03.2026 | _hitps://m.edsoo.ru/ff0c7126
o | Drmbmecsmeae e BGores 10K
A pa. p p 20.03.2026 | https://m.edsoo.ru/ff0c72c0
KOHJEHCATOpa
53 JIaGoparopHas pabota "H3mepenue
AIEKTPOEMKOCTH KOHACHcaTopa' 26.03.2026
[IpuHIUI NENCTBUSA U TPUMEHEHNE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
54 amnmapara, CTpyHHOr0o IpHHTEpa. 27.03.2026
DneKTpocTaTHUecKas 3aIuTa.
3a3emiieHHe JIEKTPONpUOOPOB
DJIEKTPUYECKUI TOK, YCIOBUS €0
55 cymectBoBanus. [locrosunblit Tok. Cuna
toka. Hanpsxenne. ConpoTUBIICHHE. 09.04.2026

3akoH Oma JJi y4acTKa Henu
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[TocnenoBarenpHOE, TApALICIBLHOE,
CMEIIIaHHOE COCTMHCHUE TIPOBOHUKOB.

bubnuoreka [JOK

36 JlaboparopHas padota «3yuenune 0-5 10.04.2026 | https://m.edsoo.ru/ff0c7410
CMENIAHHOTO COSAMHECHUS PE3UCTOPOBY
57 PaboTa ¥ MOITHOCTb AJEKTPHUECKOTO bubmuoreka [IOK
toka. 3akoH J[xoyns-Jlenna 16.04.2026 | https://m.edsoo.ru/ff0c7838
3akon Oma aJ1s MOTHOM (3aMKHYTOM )
anekTpuueckon uenu. Koporkoe
58 3aMbIkaHue. JJabopatopnas pabota 0.5 bubmorexa LOK
17.04.2026 | https://m.edsoo.ru/ff0c7ae0
«3mepenune DJ]C uCcTOYHUKA TOKA U €T0
BHYTPEHHETO COMPOTUBIICHUS
Peseprubiil ypok. KonTponsHas pabora mo
59 Teme "DnekTpoguHamMuka' / bubmmorexa TIOK
9 23.04.2026 | https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas paboTa
60 O6o0maromuii ypok «DJIeKTpOIMHAMUKA bubnuoreka [JOK
/ Beepoccwuiickas mpoBepouHasi paboTa 24.04.2026 | https://m.edsoo.ru/ff0c88be
DNeKTPOHHAsS TIPOBOIUMOCTH TBEPIBIX
61 METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METAJJIOB OT TEMIIEPATYPHI. 30.04.2026
CBepXmpoBOIUMOCTD
62 DnexTpuueckuil Tok B Bakyyme. CBoHCTBa
SJIEKTPOHHBIX MYYKOB 01.05.2026
[TorynpoBoTHUKH, UX COOCTBEHHAS U
63 IIpUMeECHast MPoBOAUMOCTh. CBOMCTBA p— bubnuoreka LIOK
n-nepexona. [lomynpoBoiHUKOBbIE 07.05.2026 | https://m.edsoo.ru/ff0c84ae
puOOpHI
DNEeKTPUUYECKUN TOK B paCTBOpaxX U
64 paciuiaBax 3JICKTPOJIMTOB. bubnuorexa [JOK
DIEKTPONIUTHYECKAs] AUCCOLIUALIMSL. 08.05.2026 | https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIA3
65 DNEeKTPUYECKUI TOK B rasax. bubnuorexa [JOK
CaMOCTOSITEIbHBIN 1 HECAMOCTOSTEIbHBII 14.05.2026 | https://m.edsoo.ru/ff0c84ae
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paszpsa. Monnus. [Tnazma

DNEeKTpUYECKHE MPUOOPHI M YCTPOMCTBA U

but6mmoreka [{JOK

66 VX TIPAKTHHECKOE NMpHMEHeHHe. lIpaniia ! 15.05.2026 | https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MaCHOCTH
KontponbHas pabora 1o Teme

67 «Onekrpocraruka. [TocrosHHbIN 1 Bbu6mmoreka [IOK
AIEKTPUIECKUI TOK. TOKH B pa3IMIHBIX 21.05.2026 | https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PesepBHEIil ypok. Q000U ypOK MO 1 22.05.2026 bu6mmoreka [JOK

temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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IMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJbHOM ITIPOT'PAMMBI

Kon
NpoBepsIeMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero odpa3oBanus

10.1

JleMoHCTpHpOBaTh Ha MPUMEPaxX Pojb U MeCcTO (Pu3uKH B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHpPA, B pa3BUTUU COBPEMEHHOU
TEXHHUKHU U TEXHOJIOTHI, B TPAKTHUYECKON NEATEIbHOCTH JIFOAEH

10.2

VY4uThIBaTh TI'PaHUILBl NMPUMEHEHHUs H3YyYEHHBIX (U3NYECKUX MOJENEeH:
MaTepualibHas TOYKa, HWHEpIHajJbHas CUCTeMa OTCY€Ta, aOCOIIOTHO
TBEPAOE TENO, UACAIBHBIM Ta3; MOJEIM CTPOCHHS Ta30B, KUIKOCTEH H
TBEPABIX Te€J, TOYEYHBIM DIEKTPUYECKUM 3apsiyy — [pU pEUICHUHU
(bu3nYecKuX 3a1a4

10.3

Pacnio3naBate (Qusnueckue sBIeHUs (NPOIECCHI) M OOBICHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KUHETHYECKON Teopuu
CTpOEHHUs  BeUlecTBa M  DJIEKTPOJUHAMUKH:  pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JABMKEHUE, CBOOOIHOE MajieHUE Tell,
JBIDKEHUE M0 OKPYXKHOCTH, UHEpLHUA, B3auMojaeiicTBue Tei;, nuddysus,
OpOYHOBCKO€ JIBIDKEHHE, CTPOCHHME JKUAKOCTEH U TBEPABIX Ted,
W3MEHEeHHEe Oo0BEéMa Tel MpU HarpeBaHUW (OXJIAXKIECHHUH), TEIIOBOE
paBHOBecHe, HCIapeHHe, KOHACHCAIUs, IJIaBICHHUE, KPHUCTAIN3ALUs,
KHUIICHHE, BIIAXXHOCTh BO3/yXa, MOBBIIICHUE JaBJICHHUS raza IpU €ro
HarpC€BaHUU B 3aKPBITOM COCYJAC, CBA3b MCKAY MapaMCTpaMu COCTOAHHUA
ra3a B M30Ipolieccax; dJIEKTPU3ALNs TeJl, B3aUMOJICHCTBHE 3apsiIOB

10.4

OnucwIBaTh MCXaHHUYCCKOEC JABHKCHUC, HCIIOJIb3Y (bHSI/I‘IGCKI/Ie
BCJIMYHMHBI: KOOpAWHATa, NOYyTb, HNCPEMCIICHHUC, CKOPOCTb, YCKOPCHHUC,
Macca 1€jia, Cujia, UMITYJIbC TE€JIa, KHHETHYCCKas SOHEPI'Us, IOTCHIUAaIbHAA
OHEpIrusd, MCXaHUYCCKad pa60Ta, MCXAaHUYCCKasA MOUIHOCTb, IIpHU
OIIMCAHUU IIPABUJIBHO TPAKTOBATH (1)I/I3PI‘ICCKPII>'I CMBICJI HCITIOJIb3YyCMbIX
BCIIMYHUH, HX 0003HAUYCHUS U CAWHUIbI, HaXo0aUuThb q)OpMYHLI,
CBA3BIBAIOIINEC NAHHYIO (l)I/IBI/ILIeCKYIO BCJIMYMHY C APYTUMH BCJIMYMHAMU

10.5

OnucelBaTh U3y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJN U TEIJIOBBIE SIBJICHUS,
UCTIONB3ysl (pU3MYecKWe BeNMYWHBL: JaBIIEHHWE Tra3a, TeMIeparypa,
CpeaHsiss KHHETHYEeCKash JHEPIrusi XaoTUYECKOrO JBUKEHHUS MOJIEKYJI,
CpPEHEKBaJpaTUyHas CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI,
BHYTpPEHH:IS SHeprusi, paboTa raza, K03QQGUIHUEHT MOJIE3HOTO IeUCTBUS
TEIJIOBOTO ~ JBUTATeNs; IPH ONUCAaHUM TPABUIBHO TPaKTOBaTh
¢bu3NUecKuil CMBICI HCMOJIb3YEMbIX BEJIMYMH, HUX OOO3HAYEeHHUS U
eIMHUIBI, HaXOAWUTh (OPMYJIBI, CBS3BIBAIONINE MAHHYIO (U3NYECKYIO
BEJINYMHY C IPYTUMH BEIUYHNHAM

10.6

OnuceiBaTh  HU3yYEHHBIE  JJEKTPUYECKHME CBOWCTBA  BELIECTBA U
AIIEKTPUUYECKHE SBICHUS (IIPOIECCHI), UCTIONB3Ys (PU3NIECKUE BEITHUUHBI:
ANEKTPUUECKUN 3apsAll, JJIEKTPUUECKOE I0J€, HANpPsKEHHOCTh OIS,
MIOTEHIMAJ, Pa3HOCTh IIOTCHIUAJIOB, IPU ONUCAHWUU IIPABUIBHO
TpakToBaTh  (PU3MUECKHI CMBICT  HCMOJB3YeMBIX  BEIWYHMH, UX
0003HAaYEeHUSI U €ITUHHIIbI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU

10.7

aHAJIM3UpOBaTh  (U3UYECKHUE IPOLECCHl U SIBICHHS, HCIIOJIB3YS
¢du3nUecKre 3aKOHBI M MPHUHIUIIBI: 3aKOH BceMUpHOTro TsroTenus, I, Il u
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IIT 3axkoHbl HpIOTOHA, 3aKOH COXpAaHEHHUS] MEXAaHUYECKOW SHEPruM, 3aKOH
COXPAaHEHHUs MMIIyJbCa, MPUHLIUI CYHEpPHO3ULUN CWJI, MPUHLUI
paBHOIIpaBUs  HMHEPUMAIBHBIX  CHCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOECHMsI BEIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpPeIHEW KUHETUYECKOM DHHEPruy TEIUIOBOIO JIBH)KEHHS MOJIEKYJ C
aOCONIOTHOM TeMIepaTypoil, MepBbI 3aKOH TEPMOIAMHAMUKH; 3aKOH
COXpaHEHUs NEKTPUIECKOTO 3apsa, 3akoH KyJloHa; mpu 3TOM pas3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOe BBIPAKEHHE U
ycinoBus (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMMBI JACUCTBUS MallMH, MOpPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3NuyaTh YCIOBHSI HMX  0€30MacHOro
VCIIOJIb30BAHNUS B IOBCETHEBHOW KU3HU

10.9

BBINONHATE AKCHEPUMEHTHI TI0 UCCIICOBAHUIO (DU3MYECKHUX SIBICHUU U
MPOIIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX WU3MEPEHHM;, MpH
3ToM (opmyIupoBaTh MpodiieMy (3aJady) W THUIOTE3y Y4YeOHOro
HKCIEPUMEHTA, COOMpATh YCTAHOBKY U3 IMPEIOKEHHOTO 000pyI0BaHHA,
IPOBOJIUTH OTIBIT U (HOPMYJIPOBATH BHIBOIBI

10.10

Ocy1mecTBIATh MpsIMble U KOCBEHHBIE U3MEPEHUs (U3NYECKUX BEIUYMH;
IPU 3TOM BBIOMPATh ONTUMAIBHBIA CIOCO0 M3MEPEHHs M WCIOIb30BATh
M3BECTHBIE METO/IbI OLIEHKH TOTPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH  MeXAy (U3MYECKMMHU BEJIMYUMHAMU C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPEHUH; IpU O3TOM KOHCTPYMPOBATH
YCTaHOBKY, (UKCHpPOBATh pE3yJbTaTbl IOJY4YEHHOH 3aBUCHMOCTHU
¢u3nUecKUX BETUYMH B BUAE TAOMUI U TpadUKOB, JENaTh BBIBOJBI 110
pe3yJIbTaTaM MCCIEN0BaHUs

10.12

CobmronaTh mpaBuiia 6€30MacHOTo TpyAa MPU MPOBEICHUH HCCIEA0BaHUN
B paMKax Y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIeIOBATENLCKOU M
MPOEKTHOH JEesTeNbHOCTH C UCIIOIB30BAHUEM U3MEPHUTEIBHBIX YCTPOHUCTB
1 J1a00paTOPHOTO 00OPYIOBAHUS

10.13

Pemrate pacué€THble 3amaud C SBHO 33JaHHOW (PU3UYECKON MOJEINbIO,
UCTONb3ysl (U3UyYecKre 3aKOHbl M TNPHUHLMIIBI; HAa OCHOBE aHalu3a
YCIIOBHS 3a/1a4M BHIOWPATh (HPU3UYIECKYIO MOJIENb, BHIIEIATh (hU3NIECKHE
BEIMYMHBI M (QOpPMYJIbl, HEOOXOAMMBIE JUIl €€ peLIeHus, MPOBOAUTH
pacy€Thl U OLEHWBATH PEATBHOCTH TOIYYEHHOTO 3HAa4YeHUs (pu3mueckon
BEJIMYMHbI

10.14

Pewars Ka4eCTBEHHBIE 3a7a4H: BBICTPaNBaTh JIOTUYECKHU
HETPOTUBOPEUYMBYIO LEMOYKY paCCyKICHH C OMOpOM Ha H3y4YEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH ¥ (pr3NUeCcKHe SBICHUS

10.15

Hcnonb3oBaTh NpU  pelieHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
MHGOPMALlMOHHBIE  TEXHOJOTMM JJIs IOMCKa, CTPYKTypHUpPOBaHMS,
UHTEpIpEeTallud W NpPEJCTaBICHUS Y4eOHOH U Hay4YHO-TIOMYJISIpHON
uHbOpMalluy, MOJIYYEHHOH U3 pa3jIMYHBIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJTyYaeMyH0 HH(OpMaIUIO

10.16

[TpuBoANMTE TpUMEpPHI BKJIaJa POCCHUHCKHX M 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOLIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUMI

10.17

Mcnonb30BaTh TEOpPETUUECKUE 3HAHUA 0 (PU3MKE B MOBCETHEBHOMN KU3HU
st obOecriedeHust 0€30MAacCHOCTH TMpH oOpallleHuu ¢ mnpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JUIsI COXPAHEHUS 370POBbS U COOMIOACHUS
HOPM KOJIOTHYECKOTO TOBEICHHS B OKPY>KaIOIIeH cpefe
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10.18

PaGoraTe B rpymnme ¢ BBINOJHEHHEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATH PabOTy IPyMIIbI, PALIMOHAIBEHO PACIPEENATh 00s3aHHOCTH
U TUIAHUPOBATH ACSITEILHOCTh B HECTAHAAPTHBIX CHUTYAIHsX, aJIeKBAaTHO
ONCHMBATHL BKJAA KaXJAOro H3 YYaCTHHUKOB TpYyHIbI B PCIICHUC
paccMaTpuBaeMON MPOOIEMBI

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

Kox
paszjiena

Kox npoBepsiemoro
3JIeMEHTa

HpOBepﬂeMLIe 3JIEMEHTDBI COICPKAHUA

OU3NKA 1 METOJAbI HAYYHOI'O I[TO3HAHUA

1.1

®usnka — Hayka o npupone. Hayunbsie MeToasl
MO3HAHUS OKpPY’KAIOIIEro  MUpA. Posnb
DKCIIEPUMEHTA U TEOPUU B IPOLECCE MO3HAHUSA
IpUpOAbl. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanue  (GU3MYECKUX  SABICHUA U
npoueccoB. Hayunbie runores3sl. Pdusndeckue
3aKOHbl M Teopuu. ['paHHIBI NPUMEHMMOCTH
¢uznueckux 3aKoHOB. IIpuHLIUII COOTBETCTBUS.
Ponp u Mecro ¢usuku B (GOPMHPOBAHUU
COBPEMEHHOM HAay4HOM KAapTUHBI MHpa, B
IIPAKTUYECKOM NEATEIbHOCTH JII0AEH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexannueckoe aBMkeHHE. OTHOCHUTEIBHOCTH
MEeXaHU4YecKoro nBrxeHus. CucremMa oOTCUETa.
Tpaekropus

Ilepemerienne, CKOpOCTh (CpemHssi CKOPOCTb,
MTHOBEHHas CKOPOCTH) " YCKOpEHHE
MaTepualbHOM TOYKH, HMX MPOCKIUU Ha OCHU
CHUCTEMBI KOOpJAUWHAT. Crnoxenue nepeMemeHHﬁ
Y CII0KEHUE CKOPOCTEN

2.1

PaBHomepHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBUKEHUE. I'paduku
3aBUCUMOCTU KOOPJHMHAT, CKOPOCTH, YCKOPEHH,
IIyTH U TEPEMEIIECHNUsS] MaTepUaIbHON TOYKH OT
BpEMEHU

CBobOoHoe majgeHue. Y CKopeHrne cBOOOHOTO
HaJICHUS

KpuBonunerinoe  nBwxkeHue.  PaBHOMepHOe
JABHKCHHUC MaTepI/IaHI:HOP'I TOYKHU 110
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OKPYXHOCTH. YTJIOBasi CKOPOCTh, JIMHEHas
CKOpOCTb. [lepuon u 4acToTa.
LleHTpOoCTpeMUTENbHOE YCKOPEHHE

Texuuueckue yCTpOICTBA: CIIUJIOMETP,
ABWIKCHUC CHapsAAO0B, LOCIHBIC W PCMCHHBIC
nepeaadn

[IpakTuyeckue paboTHI. N3mepenne
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOIIEHUS MEXIy MYyTAMH, NPONHICHHBIMU
TEJIOM  3a  I[OCJIEJOBATEIbHbIE  paBHbIC
MPOMEXKYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JIBIDKEHUM C HAYaJIbHOM CKOPOCTBbIO, pPaBHOM
Hynto. V3yueHue ABMKEHUS IIapUKa B BSI3KOMN
KUJAKOCTU.  V3ydyenwe  JBWKEHUA — Tela,
OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Ipunmun otHocutenbHOCTH ['anmunes. IlepBbiii
3akoH HproroHa. HHepuuanbHble CHUCTEMBI
OTCYETA

222

Macca Ttena. Cuna. IlpuHuun cyneprno3unuu
cuil

223

Bropoit 3akon HproToHa I MaTepHATBHON
TOYKM B HHEPLMAIBHOM CHCTEME OTCYETa
(UCO). Tperuiri 3akon HproTtona — mis
MaTEepUaIbHBIX TOYEK

224

3aKOH BCEMHMPHOro TAroTeHMs. Cuia TsKeCTH.
ITepBast kocMuyeckas ckopocTb. Bec Tena

2.2.5

Cwia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHHUsS
CKOJNIBXKEHUST M CWJIa  TPEHHs  IOKOS.
Kosdpdumment tpenus. Cuma compoTHUBICHUS
IPY JIBWKCHUH TeJla B )KUJIKOCTH WM Ta3e

2.2.7

[ToctynatensHOe W BpallaTeNIbHOE JIBIKEHUE
a0COJIIOTHO TBEPJOTO TEJIa

2238

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpalllCHUS.
IInmeyo cunel. YcnoBus paBHOBECHUS TBEPIOIO
tena B UCO

229

TexHuueckue  yCTpOMCTBa: MOIIUITHUKH,
JABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTideckue paboThl. M3yueHue IBUKEHUS
Opycka 1O HakKJIOHHOMW IUIOCKOCTH  TIOJ
IEUCTBUEM HECKONbKUX cumi. HcciaegoBanue
3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIOIIUX B
neopMUpPYEMOl  MPYKUHE H  PE3UHOBOM
obpasmie, OT BeIMYMHBI WX Jedopmaruu.
HccnenoBanue ycinoBuid paBHOBECHS TBEPIOIO
T€Ja, UMEIOLIEro OCh BPaIlCHUs

23

3AKOHBI COXPAHEHN B MEXAHUKE

23.1

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMbI
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MaTCpHAJIBHBIX  TOYCK. I/IMHYJ'IBC CHJIBI H
HN3MCHCHHC MMITYJIbCA TCJId

3akoH coxpaHeHus wummyiasca B MCO.

232
PeaxTuBHOE IBHKEHME
2.3.3 Pabora cuiibl
234 MOIIHOCTE CUJIBI
235 KuHeTndeckass SHEprusi MaTepUAIbHOM TOYKH.
o Teopema 0 KHHETHYECKOW YHEPTUH
IlorenumansHas  sHeprud.  [loTreHumanbHas
23.6 SHEPrusl ynpyro Ae(GopMHUpPOBAHHON HPY>KUHBI.
o [ToreHunanbHast ~ SHepruss  Tena  BOIM3HU
IIOBEPXHOCTU 3eMJIU
[ToreHnnanbHBIE M HENOTEHIMAIBHBIE CHJIBL.
237 CBs3p  palbOTHl  HEMOTEHIMAJIbHBIX CHJI C
e U3MEHEHUEM MEXAaHUYECKOW SHEPIUU CHCTEMBI
Tenl. 3aKOH COXpaHEeHMsI MEXaHUYECKON SHEPIHU
2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHHUSI
23.9 TexHuueckue yCTpOMCTBA: JBH)KEHHE DAKET,
o BOJOMET, KOIIEp, IPYKUHHBINA TUCTOJIET
[Ipaktuueckue paboTbl. M3yueHue  cBs3U
23.10 CKOpOCTEM Tel TMpU  HEYNpyroM yjaape.

I/ICCJ'IC,Z[OBaHI/Ie CBsA3HU paGOTLI CHIJIBI C
M3MEHEHHEM MEXaHHYCCKOM OHCPIruu TCjia

MOJIEKYJIAAPHASA ®U3MKA U TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPUH. bpoyHoBckoe
newkenue. Jnddysusa. Xapakrep NBWKEHHS U
B3aI/IMOI[€I\/JICTBI/I$I qacCTHUIl BEIICCTBa

Mojenu cTpoeHus ra3oB, KUIKOCTEN U TBEPIABIX
TeI U 00BSICHEHHE CBOVMCTB BEILIECTBA HAa OCHOBE
STUX MOJeIel

Macca wmomekyin. KonuyecTtBo — Bewiecrtsa.
ITocrossuHast ABoraJipo

TennoBoe paBHOBecue. Temmepatypa u eé
n3mepenue. [llkana remneparyp Llenbcus

Mopnens U/IEAJILHOTO rasa. OcHoBHOe
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUU HJI€aTIbHOIO ra3a

AOcomoTHas Temmeparypa Kak Mepa cpenHein
KUHETHYECKOW 3HEPruu TEIUIOBOTO JBHXKEHUS
yactul rasa. llkana remneparyp KenbBuna

VpaBuenue Knaneiipona — MenaeneeBa. 3akoH
JlanpTOHA

["a3oBble 3akoHBL. M30mponeccsl B HIEAIBHOM
raze ¢ IOCTOSHHBIM KOJINYECTBOM BEIECTBA!
U30TepMa, N30X0pa, n300apa

TexHuyeckue yCTpOMCTBA: TEPMOMETD,
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O6apomeTp

3.1.10

[Ipaktuueckue pabotel. WM3mepeHwe Macchl
BO3JyXa B KJacCHOW komHate. MccremoBanue
3aBHCHUMOCTH MEXJy IapamMeTpaMu COCTOSHHS
pa3peKEeHHOro rasa

3.2

OCHOBbI TEPMOJAMHAMMKU

3.2.1

TepmonnHamuueckass cucremMa. BHyTpeHH:A
SHEPrUsl TCPMOJMHAMUYCCKOM CHCTEMBl U
CIIOCOOBI €€ U3MEHEHUS

322

KomnvectBo Temnmorel U pabota. BHyTpeHHss
SHEPrUs OQHOATOMHOI'O MACAIBHOIO ra3a

323

Buael  Temonepenaud:  TEIIONPOBOJIHOCTb,
KOHBEKIMA, u3JydeHue. Termno€éMKoCcTh Tena.
VYnenpHasgd TEIUIOEMKOCTh BelecTBa. Pacuér
KOJINYECTBA TEIJIOTHI IPU TEILIONIEpEaye

3.24

IlepBbIil 3aKk0H TepMoaMHaMUKH. IIpumeneHue
IIEPBOTO 3aKOHA TEPMOJUHAMUKHU K
u3zonponeccam. ['paduueckas HHTepHpeTanus
paboThI raza

3.2.5

TeroBble  mamuHbl.  I[lpuHIMOBL  AEHCTBUSA
TEIIOBBIX MamuH. [IpeoOpazoBanust sHEpTUn B
TEIUIOBbIX MamuHax. KoadduiumeHT mnonesHoro
nevicteust (manee — KIIJI) TerioBod MamivHbI.
Hukn Kapuo u ero KI1J|

3.2.6

Bropoii 3aKOH TEPMOAUHAMUKH.
HeoOpatumocTs  mpolieccoB B MPHUPOJIE.
TennoBkie JIBUTaTeIIN. ODKOJIOTHYECKHE
po0JieMbl TEII0IHEPTEeTUKU

3.2.7

Texauueckue YCTpOWCTBA: J(BUTaTeJIb
BHYTPEHHET0 CrOpaHusl, OITOBOM XOJIOIUIbHUK,
KOHJMIIOHED

3.2.8

[TpakTueckue paboThl. V3MepeHue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KoHAeHcauus. Mcnapenue u
KUIIEHUe. YienbHas TeIIoTa napooOpa3oBaHMs.
3aBUCUMOCTb ~ TEMIIEpAaTypbl  KUIEHHUS  OT
JIABJICHUS

332

AOcoiroTHass W OTHOCHUTENbHAs BJIAXHOCTH
Bo3ayxa. HachlllleHHBIN nap

333

Tsépnoe teno. Kpucrammueckue u amopdHbie
Tesa. AHH30TPONHS  CBOWCTB  KPHCTAJJIOB.
Kunkue kpucramibl. CoBpeMeHHbIE MaTEPHUAIIBI

334

IInaBnenne wu KpucCTalJIn3alus. YV nenbHas
TCIIJIOTA IJIaBJICHMA. CY6J'II/IMaI_[I/I$I

3.3.5

YpaBHeHHe TEMI0BOro OajgaHca

3.3.6

TexHuyeckue  yCTpPOHCTBA: TUTPOMETP U
TICUXPOMETD, KAJIOPUMETD, TEXHOJIOTUH
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MMOJIy4€HHA COBPEMCHHBIX MAaT€puajioB, B TOM
YHUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOT'UU

[Tpaktuueckue paboTel. M3MepeHne BIa)KHOCTH

3.3.7
BO3/yXa
4 DJIEKTPOIAMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpuzanysi Ten. JJiekTpudeckuit 3apsia. [Isa
o BHJIA HJIEKTPUUECKUX 3aPsI0B
4.1.2 IIpOBOIHHUKY, TUDIEKTPUKH U ITOTYIIPOBOAHUKHU
4.1.3 3aKOH COXpaHEeHMsI dJIEKTPUUYECKOTO 3apsiia
4.1.4 BzaumopeiictBue 3apsnoB. 3akon Kynona
DneKTpuuecKoe ToJe. HanpsoxkéanocTsb
415 IIEKTPUYECKOTO TOJIS. [punHnmn
o CYIIEPITO3UIIUH. JInaumn HanpsHKEHHOCTH
IEKTPUYECKOTO I10JISI
416 PaGora cunm  3IEKTPOCTATUYECKOTO  MOJIS.
4.1 o ITorennuain. Pa3zHoCTs TOTEHIIUAIOB
[IpoBOAHMKM ¥ JUANEKTPUKU B TOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpuueckas
IPOHUIIAEMOCTh
DIIEKTPOEMKOCT. Konnencarop.
4.1.8 ONEeKTpOEMKOCTh  IIOCKOTO  KOHJAEHCATopa.
DHeprus 3apsHKEHHOr0 KOHACHCATOpa
Texuuueckue yCTpOICTBA: 3JIEKTPOCKOTI,
41.9 AIIEKTPOMETpP,  AIEKTPOCTATUUECKas  3allIMTa,
o 3a3eMJICHUE DJEKTPONpPHOOPOB, KOHIAEHCATOP,
KCEPOKC, CTPYHUHBIN IPUHTED
41.10 IIpakTnueckue paboThI. N3mepenune
o AIEKTPOEMKOCTH KOHJICHCATOPpA
[TOCTOSAHHBIN DJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHbBIX
CPEJAX
VYcnosus CYLLIECTBOBaHUS IIOCTOSIHHOTO
4.2.1 aneKkTpuueckoro Toka. Mcrounuku toka. Cuna
TOKa. [I0CTOSIHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma Ju1st yyacTka Lenu
473 DNEKTPUUECKOE  COINPOTUBIICHUE. Y EJIbHOE
o CONPOTHUBJICHUE BEIIECTBA
49 494 [TocnenoBarenbHOE, apauieTbHOE, CMEIIAHHOE
) - COCJIMHEHHUE MMPOBOJIHUKOB
475 PaGoTa snextpuueckoro toka. 3akoH Jlxoyns —
o Jlenna
4.2.6 MoUIHOCTb 2IEKTPUYECKOTIO TOKA
anekTpoaBwKymas cuna (nanee — OJC) u
497 BHYTPEHHEE COIMpPOTUBJICHHE MCTOYHUKA TOKA.
o 3akon Oma jans  TONHOW  (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe 3aMbikanue
4.2.8 DJIEeKTpOHHAs ITPOBOJIMMOCTh TBEPIBIX
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METAaJIJIOB. 3aBUCUMOCTh COTPOTHUBIICHUS
METAJUIOB oT TEMIIEPATYPHI.
CBepXIpoOBOANMOCTh

4.2.9

ONeKTpuYeckuii TOK B BakyyMe. CBoOMCTBa
DJIEKTPOHHBIX ITIYYKOB

4.2.10

[TonynpoBonuuku. CoOCcTBEHHAass W MPUMECHas
IPOBOJUMOCTb MOJIYIPOBOAHUKOB. CBOMCTBA p-
n nepexoza. [1osynpoBoiHUKOBbIE IPUOOPHI

4.2.11

ONEeKTpUYecKUd  TOK B DJIEKTPOJIHUTAX.
ONeKTpoIUTHYECKas JUCCOLMALUsA. DIEKTPOIN3

4.2.12

DneKTpUYeCcKHil TOK B razax. CaMmocTOsITeIbHbBIN
U HECAMOCTOSATENbHBIM paspsan. Paznuunsle
TUMBI  CAaMOCTOSITEJILHOTO  pa3psana. MomHusl.
IInasma

4.2.13

TexHnuueckue YCTpOWCTBA: aMIIepMeTp,
BOJITMETP,  peocTar,  HUCTOYHUKUA  TOKa,
AJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COIPOTHUBIICHUS, BAKYYMHBII 110, TEPMHUCTOPbI
U (poTOpe3ncTOpHl, MOIYNPOBOAHUKOBBIA N0,
rajibBaHUKa

4.2.14

[TpakTnueckue paboTsl. M3yueHne cmenianHoro
COEIMHEHUS PE3UCTOPOB.

U3smepenne DOJIC wuncTouHMKa TOKa U €ro
BHYTpPEHHEro comnpotuBieHus. HabmoneHue
DIIEKTPOJIN3A
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YYEBHO-METOJNUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA
e ®usuka. 10 kinacc. Mskumes I'.4., byxosues b.b., Corckuiit H.H.; nox penakuueit
[TapdentneBoii H.A. AkimonepHoe oOuiectBo «M3aarensctBo «IIpocBemienue»
e  Ousuka. 11 knacc. Mskues I'.5., bByxosues b.b., Yapyrun B.M.; nox penakuueit
[TapdentneBoii H.A. AkimonepHoe oOuiectBo «M3aarensctBo «IIpocBemienue»
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