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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydaromuxcss 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTBHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTarpeMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. UIKoabHBIN Kypc GU3UKN — CHCTEMOOOpa3yIomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIYYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
N3ydenne (u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPU BBINIOJHEHUU UMHU Y4E€OHBIX UCCIEA0BAHUM.

B ocHOBy kypca ¢u3WKu s ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3fesioB (PU3HUKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM Npo0iieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (u3HMUeckue Teopuu (GopMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0J B Kypce (DM3MKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B MporpamMme mno (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YYEHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [lpu 3TOM N1t pacdy€THBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, Tak M MHTETpUpys 3HAHUS U3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k maTepHalbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (QuU3MKM HOMKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyZoBaHHE (OpPMHpPYETCSI B COOTBETCTBUU C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlabopaTopHoe 00OpynOBaHME MJII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX W IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE HMX HHTEIVICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrneynBaeTCsl pelieHreM CIeIyIONNX 3a1a4 B

npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIpHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOJENbI0, 3ajJad, MNOJAPa3yMEBAIOIIUX CAaMOCTOSATEIbLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo

oOpazoBanus B 10 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKe MepeueHb JadopaTOpHBIX U
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBaHHBIM, YUMTEIb JEJNaeT BBIOOp
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIWBUIYAJIBHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOMIEHHOTO IOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI. MaTEpUaIIbHOM TOUKHU. Tpetnit 3akoH HeroTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CkonpxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus mnokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenuuanbHas SHEprus YIIPYTO
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKOW SHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3uKa 1 TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aHMMOJEUCTBUS 4YacTUIl BemlecTBa. Mojaenu CTpOEHHUs ra3oB, >XHAKOCTENM U
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE€  YpaBHEHHE  MOJIEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponecchl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BeElIEeCTBa, (QoTorpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTpUpYOIIas IPUPOly AABIEHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KonmmuecTBo TemioTsl U pabota. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBhili 3aKOH TEPMOJMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MammHax. KoadduimmeHT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHIUIILOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPTUH (TeMIepaTypbl) Tela IpH TeIuionepeaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucrannmmueckue u amop(ubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Martepuaiibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenue npu MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenue HarpeBanust U MIaBJIE€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuka
DnexTpuzamusi Tel. OJEeKTpUUecKuil 3apsn. JlBa Buma SIEKTPUUYCCKUX

3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKUM M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
JIIEKTPUYECKOTO 3apsia.

10



BsaumopeiictBue 3apsan0oB. 3akoH KyiioHa. ToueuyHbli 3IEKTPUUECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHiun
CYHEPHO3ULIANA DIEKTPUUECKUX MOJEH. JIMHNM HanpsyKEHHOCTH AIEKTPUYECKOTO
OJISL.

PaGora cun  anekrtpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpoEMKOCTh IIIIOCKOTO KOHAEHCATopa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHudeckue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII I€UCTBUS 3JIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIIEKTPOCTATUIECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJJACTHH, PACCTOSTHUASI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAs CHJIAa U BHYTPEHHEE COMPOTUBJIECHHWE WCTOYHHKA TOKA.
3axoH Oma i1 OJIHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. Kopotkoe 3aMbIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLUIOB OT TeMrepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKTpUuYeCcKuidl TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX IMyYKOB.

[TonynpOBOIHUKHY. CoOcTBeHHas 51 IIpUMECHAs IIPOBOAUMOCTD
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.
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OnexkTpuyeckuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, OTYIPOBOAHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUilbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepuania.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue SIEKTPOABWKYIIEH Cuibl. KOpoTkoe 3aMbIKaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne cMEmaHHOr0 COEINHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

HabGmronenne amexTpoiusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCylIeCTBISETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumotesa, (puanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboa, rumnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOECKLIUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IAUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3/AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUM C HCIOJIb30BAHHMEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), JABUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOJUIBLHUK, KOHIUIIUOHED, TEXHOJIOTHUU
MOJIYyYCHUS COBPEMEHHBIX MATEPHUAIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AJIIEKTPOOCBETUTEINIbHBIC MPUOOPHI, TaTbBAHHKA.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOM JESATEIBHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOTO TBOPYECTBA,

npucyuero pu3n4eckon Hayke;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K Pa3NuyHbIM cdepaM NpodhecCHOHATBHON eSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
($u3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLEH CpElle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeILHO  (DOPMyJNIHpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAcsATh ILEIU ACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH ~ 3aKOHOMEPHOCTH M MPOTHUBOPEYMST B  PACCMATPHUBAECMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHAIM3a WMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOI'O B3aMMO/ICHCTBUSI;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
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BIAJCTh HAyYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHITHSIMU W METOJAMH
buznueckoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;

BJIAQIeTh BUAAMU JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAllUY, MPEOOPa30BaHUI0 M TPHUMEHECHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPH CO3JJaHUH YICOHBIX TIPOCKTOB B 00JIaCTH (DU3HKH;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pelIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNYYCHHBIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIlMsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B MTPAKTUYECKYIO 00JaCTh
KHU3HECSITSIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOIMTYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUS.

Pa6ora c nundopmanueii:

BJIa/IETh HABBIKAMH TOJy4eHHUs MHPOpMAIUN (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH TOWCK, aHaJM3,
CUCTEMATHU3AIMIO U HWHTEPIPETAruio MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHNUS,;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pPecypcocOepexeHHsl, TMpaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COACPKAHUS B Pa3IUYHBIX (opMarax ¢
y4€TOM Ha3HAYeHUsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUHU, BHIOMPAs ONTUMAIIBHYIO
dbopMy mpeAcTaBICHUS U BU3yaTUu3alllu.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiiCTBHA:
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OCYIIECTBIATH OOIIEHNE HA YPOKax (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrmo3HaBaTh MPEANOCHUTIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JCUCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

IPUHUMATh LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMaHIBI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLICHUBaTh HJIEU C TMO3ULIHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPATErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIC 1CHCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3ajJ1a4, [JIaH BBIOJIHEHUS MPAKTUUECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISM;
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BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIIACMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BHIOOpA BEPHOTO
pelieHus;

yMETh OIIEHWBAaTh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TMPH aHAIW3€ pPe3yJbTaTOB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B npornecce HoCcTHKEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEATOIaT AFOTITHIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMJICHUE K JOCTHXKCHUIO TSI U
yCrexy, ONTHMHU3M, WHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIFHOE COCTOSIHHE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COIIEPSIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHMSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTbh CPOPMUPOBAHHOCTh y 00yYarOIUXCSl YMEHUI:
JEMOHCTPUPOBATh Ha MpUMEpPAX poJib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAPTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;
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YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTEMa OTCUETa, aOCONIOTHO TBEPAOE TETIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKU 3aps]l IPU PELICHUU PU3NIECKUX 3a/]1a4;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KHUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
ANEKTPOJMHAMUKH:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEWHOE
IBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABW)KEHHE 110 OKPY)XKHOCTH, HHEpLus,
B3auMozeicTBue Tel, Au(Qy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TeN, U3MEHEHNE 00BEMA TeJl IPU HArpeBaHUM (OXJIAKIEHUH ), TEIIIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCALMs, IJIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MNOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
COCYyZE€, CBS3b MEXKIYy IlapaMeTpaMu COCTOSIHMS Ta3a B HM30IIPOLECcCaXx,
AIIEKTPU3ALUs TEJ, B3AUMOJECHCTBUE 3aps/I0B;

ONKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3YS (PU3MUECKUE BEITUUYMHBI:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIbC TeJla, KHHETHYECKasi HEprusi, NOTCHIMAIbHAS SHEPIrUsi, MEXaHU4YeCcKas
paboTa, MeXaHMYeCKas MOIIHOCTb; IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICA HCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U EIUHMIIbI,
HaXOoJUTh (OPMYJIbl, CBSA3BIBAIOLIME aHHYIO (PU3MUYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMU;

ONKCHIBATh H3YYEHHBIC TEIUIOBBIE CBOMCTBA TEA M TEIUIOBBIE SIBJICHUS,
UCHOJNB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHUE rasa, TeMmIeparypa, CpeaHss
KMHETHYECKasi HEPIusl XaOTHYECKOr0 JBHUKEHUS MOJIEKYJI, CPEJHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUJIOThI, BHYTPEHHSs 3Heprusi, pabora rasa,
KO3 (PUIIMEHT TMONEe3HOr0 JACWCTBUSL TEMJIOBOIO JBHUTATENsA; IpPU ONUCAHUU
OPaBWIBHO TPAKTOBAaTh (UBUYECKUH CMBICH UCHOJb3YEMBIX BEIUYHMH, HX
00O3HAUEHUS W EOUHUIIBI, HAXOIUTh (QOPMYJIBI, CBS3BIBAIOLIUE JAHHYIO
(bU3MYECKYI0 BEIMUHUHY C IPYTUMH BEJIUYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U AJICKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHUE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYECHMS] M EJAMHMIIBI; YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIIKE
JaHHYIO (PU3UUECKYIO BETMUYUHY C IPYTMMH BEIMYMHAMU;

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUsl MEXaHWYECKOW DSHEpPruH, 3aKOH COXPAaHEHUs HMIIYJIbCa,
IPUHIUI CYNEPHNO3ULIMHA CHWJI, INPUHLUUI DPABHONPABUS HHEPLUHUAIBHBIX CUCTEM
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OTCUY€Ta, MOJIEKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmIepaTypou, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
GbOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMUIBI JCHCTBUS  MAalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT U
(GbopMyJIHpOBaTh BHIBOJIBI;

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh W3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIUYUMHAMH  C
WCIIOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(GuKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TaOJIUILI U TPa(UKOB, AeNIaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJB3YS (PHU3MUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoaAuMbIe i €€ pelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUYECKOUN BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh  MpPU  pEIIeHHH  y4yeOHbIX  3aJad  COBpPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOIy4aeMyI0 HH(POPMAIIHUIO;
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MIPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlleHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAlUMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIC€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoandecTBO YacosB
HaumeHoBaHue pa3/iesioB U TeM

dueKkTpoHHbIE (LM (pPOBbLIE)

Ne n/n NPOrpaMMblI Bcero Konrpoakueie  Ipaxrueckue o0pa3oBaTe/bHbIEe pecypChl
padoThI padoThI
Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
1.1 (DUSIKA It METOIBI HAYHOTO 2 https://m.eds00.ru/AVIAWYNQO
MO3HAHUS
Hroro no pazgeny 2
Pa3nea 2. MEXAHUKA
2.1 Kunemaruka 9) https://m.eds00.ru/SNO2MCWXU
2.2 Hunamuka 7 https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXPAHEHUSI B MEXAHHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBI MOIIEKYJIAPHO-KHHETHUECKOH 9 1 https://m.edsoo0.ru/HRGVBNOPE
TEOPHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 ATPEraTHEIE COCTOAHHA BEIECTRA. 5 https://m.edsoo.ru/HSM355JCH
da3oBble EPeXOabl
Hroro no pazneny 24
Pazgen 4. JIEKTPOJANHAMUKA
4.1 OneKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 HOCTOARHBII DIICKTPHHECKHt TOK. 12 1 1 https://m.eds00.ru/GEWTDQXWW
Toku B pa3nuyHBIX cpeax
Hroro no pazneny 22
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https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa 0 IpUpo/IE.
Hayunsie MeTop1 MO3HAHMS
OKPYXaIoIIero Mupa

Posb u MecTo usnku B
dbopmupoBaHUU
COBPEMEHHOI Hay4YHOUI
KapTUHBI MUDPA, B
HPaKTUYECKOH e TeTbHOCTH
THOACH

Bcero

KoanuecTBo 4acoB

KoHTpoJibHbIe
padoThbI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHHS

IInan  ®dDakr

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/Y XGQSPM1P

https://m.edsoo.ru/SHSXWFFVO

Mexannueckoe ABMKEHIE.
OTHOCHUTENHLHOCTD
MEXaHMYECKOTO JIBYKCHHUS.
IIepemerienue, CKOpOCTb,
YCKOpEHHE

https://m.edso0.ru/RSOAQ0V5ZX

PaBromepHOE
IPSAMOJIMHEMHOE IBUKEHUE

PaBHOYyCKOpEeHHOE
MPSMOJIMHENHOE JIBUKEHHUE

CBobosHOe MajieHue.
YckopeHne cBOOOTHOTO
naJIcHUs

KpuBonunelinoe 1BUXKEHHE.
JIBr>keHne MaTepuaibHON
TOYKH 10 OKPY>KHOCTH

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJ2C4DN
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https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

[IpuHLIHAII OTHOCUTENBHOCTH
lNanunes. MuepunaibHbie
cucreMsl orcyera. [lepBrlii
3akoH HpioTona

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cuil. Bropoi
3akoH HproToHa 114
MaTepUaJIbHOU TOYKU

https://m.edso0.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQH

10

11

Tpernii 3akoH HproToHa 1151
MaTEepUaIbHBIX TOYEK

3aKOH BCEMUPHOIO
Tssrorenus. Cuiia TSOKECTH.
[TepBast kocMHuYecKas
CKOPOCTh

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

12

13

Cwia ynpyroctd. 3akoH
I'yka. Bec Tena

Cuna tpenus. Koapdunuent
Tpenus. Cuia
COIIPOTHBIICHUS TIPH
JIBYDKEHUH TeJa B )KUIKOCTH
WIN Ta3e

https://m.edsoo.ru/RILVEFXEQD

https://m.edsoo.ru/UZBUPCM5M

14

15

IToctynarensHoe u
BpallaTelbHOE JBUKEHUE
a0COJIFOTHO TBEPJIOTO TEa.
MowmeHT cunbl. 11medo cumesl.
VYcnoBust paBHOBeCUs
TBEPAOTO TeJIa

HNmMnynsc MaTepuanbHOU
TOYKH, CUCTEMBI
MaTepHaJIbHBIX TOUYEK.
Wmnynbce cuibl. 3aKoH
COXpaHEHUs1 UMITYJIbCA.
PeakTnBHOE OBIKEHITE

https://m.edsoo.ru/IDOAU40TS

https://m.eds00.ru/M5JOTKNWC

25



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

16

Pabota u MOLIHOCTD CHIIBI.
Kunernueckas sneprus
MaTepUAIIbHON TOUKH.
Teopema 06 H3MEHEHUH
KMHETUYECKOU SHEpruu

https://m.edsoo.ru/J1V59L.28B

17

18

[TorennmaneHas 3HEPrUsl.
[TorenuuanbHas SHEPTUs
ynpyro aegopMUpOBaHHOK
npyxuHbl. [loTeHnmanbHas
SHEprus Telia BOIU3H
MOBEPXHOCTU 3eMITU

[ToreHnManbHBIC U
HETIOTCHIIUATBHBIE CHIIBI.
CBs3b paboOTHI
HETIOTCHIIUATBHBIX CHJI C
U3MEHCHHEM MEXaHHYECKOU
SHEPrUMU CUCTEMBI T€J. 3aKOH
COXpaHEHMsI MEXaHUYECKOMH
SHEPTUU

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

19

20

21

JlaGopaTtopHnast pabota
«MccnenoBanue cBS3H
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHUYECKOM SHEePTUuu Tela
Ha IIPUMEPE PACTKEHUS
PE3UHOBOTO JKT'yTa»

KonTponbhas pabota no
teme «KuHemaruka.
Junamuka. 3aKoHbBI
COXpPaHEHHS B MEXaHUKE»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun. bpoyHoBckoe
neuxenue. udpoysus

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B
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https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUS U
B3aMMOJCHCTBHS YaCTHL]
BeniecTea. Monenu
CTPOEHHMS Ia30B, )KUJIKOCTEH
U TBEPABIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monexy.
KonuuecTBo BemecTna.
[TocTostnnas ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

25

TermoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temrepatyp Llenbcus

Uneansueriii raz B MKT.
OcHoBHoe ypaBHeHue MKT

https://m.edsoo.ru/\WPNY6QAS8Z

https://m.edsoo.ru/UKJFVSBZO

26

AOcoroTHas TeMIiepaTypa
KaK Mepa cpeHen
KMHETUYECKOU SHEPruu
JBUKEHMSI MOJIEKYJI.
YpaBHenue Menzeneena-
Kunaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

28

29

30

3akoH JlambroHa. ["a3oBbIie
3aKOHBI

JlaGoparopHas paboTa
«Hccnenosanue
3aBUCUMOCTHU MEX]TY
napaMeTpamu COCTOSHUS
pa3peKEHHOTr0 Ta3a»
H3omponecchl B nieaibHOM
ra3e u ux rpaguyeckoe
IIPEJICTaBICHNE
BuyTtpennss sneprus
TEPMOJIUHAMUYECKOI

https://m.edsoo.ru/Y3WB6613A

https://m.edso00.ru/35DBLKT96

https://m.edso0.ru/0OZJ3KZNJ5

https://m.eds00.ru/9JOITVXI8
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https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8

31

32

33

CHCTEMBI M CIIOCOOBI €€
n3menenus. Koanuecrso
TEIUIOTHI U padoTa.
BHyTpeHHSsIsSI SHEpTrHS
OJIHOATOMHOT'O UE€AIBHOIO
rasa

Bupl Temionepenaun

VY nenpHas TEMIOEMKOCTE
BemecTra. KommaecTBo
TEIJIOTHI TIPH
TerJIonepeaye.
AnnabaTHBIN mporecc

IlepBolii 3aKk0H
TEPMOJIMHAMHUKH U €T0
MPUMEHEHHUE K
u30Ipoueccam

https://m.edsoo.ru/36JJ120W9

https://m.edso0.ru/5K3Y4H86L

https://m.edsoo.ru/2HO6R3GAS8

34

35

HeobpaTtumocTs nporeccos
B IIpupoje. Bropoii 3akoH
TEPMOJUHAMUKU

[Tpunuun aeiicteus u KITJ{
TEIJIOBOM MAlllMHbI

https://m.edsoo.ru/S85LWDFTS8

https://m.edsoo.ru/DLCDEAAUC

36

Iukn Kapno u ero KIIJ{

https://m.edsoo.ru/4AXPSAQV7M

37

38

39

DKoJoru4eckue npooIeMbl
TEIIO3HEPTeTUKH
Ob6o06maromuit ypok
«MonexynspHas Qpu3uka.
OCHOBBI TEPMOJTUHAMUKID)

KontponbsHast padota mo
teMe «MoutekyispHas
¢duznka. OCHOBBI
TEPMOIMHAMHKI

https://m.edsoo.ru/P07ZMY MS8I

https://m.edsoo.ru/9EKZ0DDWP

https://m.edsoo0.ru/RCARYE6ZX

40

[TapoobpazoBanue u

https://m.edso0.ru/X480Q078EE
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https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE

41

42

43

KoHJeHcanus. Mcnapenue u
KHUIICHHE

AOcoirorHas u
OTHOCHUTEIbHAS BIAXKHOCTH
Bo3ayxa. HachllieHHsIi map

Tépnoe Teno.
Kpucramnuyeckue n
aMmop(gHBbIC Tea.
AHU30TpONUs CBOMCTB
Kpuctamios. JXKunkue
kpuctajibl. CoBpeMEHHbIE
MaTepHabl

IInaBnenue u
KpHUCTaJUIM3alus. Y enbHas
TEIIOTAa IIaBJICHHUS.
CyOmuMmarust

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JXFWLMZNK

https://m.eds00.ru/OX117G6MR

44

45

46

YpaBHEHHE TEIOBOTO
OanaHca

DneKkTpu3anus Ted.
OnexTpudeckuii 3apsa. /Isa
BU/JIA DJIEKTPUUECKUX
3aps0B

ITpoBOAHMKY, TUINEKTPUKH
Y TIOJTYTIPOBOJJHUKHU. 3aKOH
COXPAHEHHUS MEKTPUUYECKOTO
3apsana

https://m.edsoo.ru/0lTUXGN2I1

https://m.edso0.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

47

BzaumoperictBue 3apsiios.
3akoH Kynona. ToueuHsblit
SIIEKTPUYECKUM 3apsi]l

https://m.edsoo.ru/5U3BUOTHH

48

HanpsxénnocTth
AIIEKTPUYECKOTO MOJIA.
[TpuHIMI cynepno3unun

https://m.edsoo.ru/91IKAWD2V6

29



https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

49

ANEKTPUYECKHUX TOJIEH.
JIuHuy HanpsKEHHOCTH

PabGoTa cun
AJNIEKTPOCTATUYECKOTO OIS,
IMTorennuan. Paznocts
MOTEHIMAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

o1

[IpoBOAHMKY U JUAIIEKTPUKU
B DJIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpudeckas
IIPOHUIIAEMOCTh

DIIEKTPOEMKOCTb.
Konpaencarop

https://m.edsoo.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

52

DIEeKTPOEMKOCTD IIJIOCKOTO
KOHJEHCAaTOpa. JHEPTus
3apsHKEHHOTO KOHIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTopHnas pabota
"Uzmepenue
3JIEKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

55

[IpuHun nercTBus u
IpUMEHEeHHe
KOHJICHCATOPOB,
KOMUPOBAJILHOTO ammapara,
CTPYHWHOIO IIPUHTEPA.
DeKTpocTaTHuecKas
3anuTa. 3a3eMIeHHe
AIIEKTPONPUOOPOB

DNEKTPUUECKH TOK,
YCIIOBUS €T0
CYIIIECTBOBAHMSI.
[TocTostHHBIN TOK. CHta
Toka. Hampshxenue.
Comnpotusienue. 3akon Oma

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7
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https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

AJid ydacCTKa LCIn

56

57

58

ITocnenmoBsarennHOE,
napajuieIbHOE, CMEIIAaHHOE
COEIMHEHUE ITPOBOIHUKOB.
JlaGopaTtopHnas pabota
«3y4eHune CMEIanHoro
COEIMHEHUS PE3UCTOPOB»

Pabota u mourHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyng-Jlenua

3akon OMa I HOJTHOH
(3aMKHYTOI) 3JIEKTPUUECKON
nenu. Koporkoe 3aMbIkaHue.
JlaGopaTtopHnast pabota
«3mepenune DJ1C
HMCTOYHHMKA TOKA U €T0
BHYTpPEHHETO
COTIPOTHUBIICHUS

0.5

0.5

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

59

60

PesepBHbIit ypoK.
KonTposabHas pabora no
Teme "DneKkTpoauHaMuka" /
Bceepoccuiickas
npoBepoyHas paboTa
O6o0marmui ypox
«DneKTpoAMHAMUKAY /
Bceepocculickas
poBepoyHas paborta

https://m.edsoo.ru/MEM6EIE5SX

https://m.edsoo.ru/P86 MDY 07H

61

DIIeKTpOHHAas MPOBOJIUMOCTh
TBEP/ABIX METAJLJIOB.
3aBUCUMOCTh
COINPOTUBIIEHUS METAIIJIOB OT
TEMIEPATYPHI.
CBepxnpoBOAUMOCTb

https://m.edsoo.ru/WMNNBQL9H
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https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

62

DIIEKTPUUECKHUI TOK B
Bakyyme. CBoiicTBa
AJICKTPOHHBIX ITYYKOB

https://m.edsoo.ru/4CCYCJ785

63

64

65

[ToxynpoBoaHuKH, UX
coOCTBEHHAas U MpUMecHast
npoBoauMocTh. CBoiiCTBa
p—n-nepexona.
[ToxynpoBogHUKOBEIE
IPUOOPHI

DIIEKTPUUECKHUI TOK B
pacTBopax U pacrjiaBax
3IEKTPOJIUTOB.
DIIEKTPOTUTHIECKAs
JUCCOLIMAIUS. DIEKTPOIIN3

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSTENbHBIN U
HECaMOCTOSITCIIBHBINA pa3psi/l.
Moanus. I1na3zma

https://m.eds00.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

https://m.edsoo.ru/2VX2KLFQA

66

67

68

DnekTpudeckue mpuOopsl U
YCTpPOMCTBA U UX
NPaKTHYECKOE TPUMEHEHHE.
[IpaBuiia TeXHUKH
0e301acHOCTH

KonrponbHas pabora no
TeMe «DJEKTPOCTATHKA.
IToCTOSTHHBIN 3JIEKTPUYECKUI
TOK. TOKH B pa3IMYHBIX
cpenax»

PesepBHBIH ypOK.
O06o0maromuii ypok 1mo
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU
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https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

JleMOHCTpUpOBaTh Ha NpPUMEpaxX poJib W MecTo (UMK B
(opMHUpPOBaHUN COBPEMEHHOW HAay4HOW KapTUHBI MHpPa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TE€XHOJIOTUH, B MPAKTUYECKON NEATEILHOCTU
hj {001 (371

10.2

YYHUTHIBATh TPAHUIBI IPUMCHCHHS H3YyUSHHBIX (U3MUYSCKUX MOJICIICH:
MarepuaibHas TOYKa, WHEPIHaNbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UJICAIBHBIN ra3; MOAEIH CTPOCHHS I'a30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYEYHBIH SJICKTPUYECKUM 3apsii — MNpU PEIICHUU
¢bu3nvecKkux 3a1aq

10.3

Pacno3naBath ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXAHWKH, MOJCKYJSIPHO-KHHETHYECCKOW TEOpUHU
CTPOGHHS BeIleCTBa U  JJEKTPOJMHAMUKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBIKEHHE, CBOOOJHOE IMaJcHHE
Ted, JABWKEHHE MO OKPYKXHOCTH, WHEpIUs, B3aUMOJCHCTBUE TeI;
nuddy3usi, OpOYHOBCKOE JBHIKEHHE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX Tel, M3MEHEeHHe o0béMa Ten TpU  HarpeBaHUU
(oxmakieHnu), TEIJIOBOE paBHOBECHE, HCIIAPEHHE, KOHJCHCAIus,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIEHHe, BJIAXKHOCTh BO3yXa,
TTOBBIIIICHHE JTABJICHHS Ta3a IPU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAy IlapaMeTpaMH COCTOSIHHS Ta3a B H30Mpolleccax;
AIIEKTPU3ALHUS TEJN, B3aUMOACHCTBHE 3apsI0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, MCIOIb3ys (U3HUecKue
BEJIMYUHBL: KOOPAMHATA, IIyTh, IIEPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, HMIYJbC Tella, KHHETHUYECKas DHEPIHus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas pabora, MeXaHHW4ecKas
MOIIIHOCTb; IIPHU OMUCAHUM MPABUILHO TPAKTOBATh (PU3NYECKUI CMBICIT
UCTOJb3YEMBIX BEIMYMH, MX OOO3HAUeHHs M EAWHUIIBI, HAXOJIUTh
(hopMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU
BEJIMYUHAMHU

OnuceiBaTh H3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE
SBJIGHUS, MCHOJB3Yys (U3MYECKHE BEIWYUHBI: JaBJieHHWE rasa,
TEMIIEpPATypa, CpPEIHsAs KUHETUYeCKas DHEpPrus XaOTHYECKOIO
JNBW)KEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTh MOJEKYJ,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHss dHeprus, paboTta Ta3a,
KO3(Q(UIUEHT TMOJEe3HOro JEHCTBUS TEMJIOBOIO JBUIATeNs; IpU
OIMCaHUH IIPaBUJIBHO TPaKTOBAThH bu3nyeckuii CMBICTI
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAUEHUS M EAMHHUIbI, HaXOAUThb
(opMyJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMHU
BEJIMYMHAM

10.6

OnuceBaTh HN3YYCHHBIC OJICKTPHUUYCCKUC CBOMCTBA B€OICCTBA H
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JNEKTPUYECKUE  SIBICHUs  (MPOIECCHI), HCMHONB3ys  (Qu3ndeckue
BEJIMYMHBI: JNEKTPUYECKU  3apsf, JJIEKTpUYECKOE  TIOJIE,
HaINpsHKEHHOCTh  MOJIs, TOTEHIMANl, PAa3sHOCTh IOTEHLUAIOB; TIpU
ONMCAaHUU MPABWIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HMCIOJIB3YEMBIX
BEITMYMH, WX OOO3HAYCHHUS W CIUHUIBI, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYl0 BEIWYMHY C JPYTUMHU
BEJIMYUHAMU

10.7

aHaM3UpPOBaTh (PU3MUECKHE TMPOLECCHl M SBICHHS, HCHOJIb3YS
(u3nyecKkre 3aKOHbI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON IHEPIHH,
3aKOH COXpaHEHUs MMITYJIbCa, PUHLUI CYHNEepIO3ULMU CHJI, IPUHLIUI
paBHONPABUS WHEPUUAIBHBIX CHUCTEM  OTCYETa; MOJICKYJSIPHO-
KMHETHUYECKYI0 TEOPHIO CTPOEHMs BELIECTBA, ra30Bble 3aKOHBI, CBA3b
CpeaHel KUHETUYECKOH HSHEPrHH TEIJIOBOTO JBMKEHUS MOJIEKYIN C
aOCOJIIOTHON TeMIlepaTypoi, MepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsiaa, 3akoH Kysnona; npu 3TOoM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YecKoe
BBIPAKEHHUE U yCIIOBUS (TPaHUIIbl, 00JIaCTH) IPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MPHUHIMUIIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS UX 0€30MacHoro
WCIIOJIb30BaHUSI B TIOBCETHEBHOM JKU3HU

10.9

Brimmonaare OKCIICPUMCHTEI IO UCCIICAOBAaHUIO (1)I/I3I/I‘~IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
sToM (opmynupoBaTh TMpobieMy (3amady) U TUIOTE3Y YYEOHOro
JKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000py10BaHUsl, IPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBObI

10.10

10.11

10.12

OcymiecTBiATh TpsMblE M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCOO M3MEPEHUS U
HCIIOIb30BaTh U3BECTHBIC METO/IbI OLIEHKU ITOTPELIHOCTEW U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEIUYMHAMH C
WCIIONB30BAaHUEM TMIPSIMBIX HW3MEPEHHM; TMPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh PpE3yJbTaThl MOJTYYCHHOH 3aBUCHUMOCTU
(bU3UYECKUX BEIIMUMH B BUJE TaOIUIl U TpadUKOB, JEIaTh BHIBOJHI 11O
pe3yabpTaTaM UCCIEeI0BAHMS

CoOnromate mpaBuwia  0€30MaCHOTO  TpyJda TMpU  MPOBEICHHUH
HCCIEIOBAaHUM B  paMKax Yy4eOHOTO JKCIIepUMEHTa, Yy4yeOHO-
UCCIIeIOBATENIbCKOM U TPOEKTHOW AEATENbHOCTH C HCIOJIb30BAHUEM
MU3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacu€rHple 3a/auu ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
UCTONB3Ysl (PU3WYECKUE 3aKOHBI M TIPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHSI  3a7aud  BBIOMpaTh (PU3UYECKYIH0 MOCNb, BBIACIATH
¢du3nuecKkrue BeNMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ pPEIICHUs,
MPOBOJIUTH PAcCUETHl M OIEHUBATh PEATHbHOCTH MOJYYECHHOTO 3HAYCHUS
(hu3MUECKOi BETUIMHBI

10.14

Pemate  kauecTBeHHBIE  3a/layu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha M3yYeHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UYECKHE SIBICHUS

10.15

Hcnonp3oBaTh Mmpu  pelieHud y4eOHBIX 3aJad  COBpPEMEHHbBIE
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10.16

10.17

WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIsI TIOHMCKA, CTPYKTYPHUPOBAHUS,
WHTEpIpEeTallil U NPEJICTaBICHUS y4eOHOW W HAay4YHO-MOMYJISIPHOMN
uHpOpMAINY, TOTYYCHHON M3 PAa3IUYHBIX MCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTYYaeMyto HH(OPMALIHIO

[TpuBOaUTE TpUMEPH! BKJIAAAa POCCUHCKHX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

Hcnonp30BaTh TEOpETHYECKHE 3HAHUSA 1O (H3MKE B MMOBCEAHEBHOMN
KU3HU JUTsl o0ecriedyeHus 0€30MacHOCTH MpH o0paleHuy ¢ mpudopamu
M TEXHUYECKHMMHU YCTPOMCTBAMH, JUIS COXPAHEHHS 3I0POBbS U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOT0 TIOBE/ICHHS B OKPYKaIOIIEH cpefie

10.18

PaGortares B rpymie ¢ BHIOJIHEHUEM PAa3JIMYHBIX COIUAIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TPYMNIbI, PAaLUOHAIBHO  paclpeacisiTh
00S13aHHOCTM U IIJJAHUPOBaTh JEATENbHOCTb B HECTAHJIAPTHBIX
CUTyalusX, aJe€KBATHO OLIEHUBATh BKJIAJ KaXJOT0 U3 yYaCTHUKOB
IPYIIIbI B pEeLIEHUE paccMaTpUBaeMOM MpooOIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

pa3aejia JIEMECHTA

Kon Koxa npoBepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHN A

11

®uzuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHUS OKpYyXkaroiero Mmupa. Poib
JKCIIEpPUMEHTa M TEOpUHM B  Ipoliecce
MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (Pr3UKe

1.2

2.11

2.1.2

MonenupoBanue (U3MYECKUX SBICHUH WU
nporeccoB. Hayunsle runoressl. duznueckue
3aKOHbI U TeOpuH. ['paHuIBl TPUMEHUMOCTH
¢busnyeckux 3aKOHOB. [punuun
coorBercTBUs. Pomp u Mecro Qu3uku B
(GOpMHpPOBaHUM  COBPEMEHHOW  Hay4HOIl
KapTUHBI MUpa, B IPAKTHYECKON
JesITeIbHOCTH JIF01eH

MEXAHHWKA
KMHEMATHUKA

Mexannueckoe nBHkeHUE. OTHOCUTENBHOCTD
MeXaHM4YecKoro BmxkeHus. Cucrema oTcuéra.
Tpaexropus

Ilepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
MaTepUaIbHOM TOYKHM, UX IPOEKIUH Ha OCH
CHUCTEMBI KOOpJUHAT. Crnoxenune
MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBrOMEpHOE U PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH u [IEPEMEILICHUS
MaTepuaibHON TOYKH OT BPEMEHHU

2.1
2.14

2.15

2.16

CBoOopaHoe majienne. Y CKopeHue CBOOOTHOTO
nageHus

KpuBonuneiinoe naBwxeHue. PaBHOMepHOe
JBWKEHHE  MaTepUalbHOM  TOYKM  TIO
OKPY’KHOCTU. YTIJIOBasi CKOpPOCTb, JIMHEHHas
CKOPOCTb. [Tepuon 51 4acToTa.
[leHTpOCTpEMUTEIIBHOE YCKOPEHUE
Texunueckue YCTPOMCTBA: CIIUJOMETP,
JBVKCHHE CHapsAIOB, LENHBIE W PEMEHHBIE
repegadu

2.1.7

[IpakTrueckue paboTHL. N3zmepenne
MIHOBEHHOM CKOpOCTH. HccnenoBanue
COOTHOIIEHUSI MEXIY ITyTSAMH, NPOUIECHHBIMU
TEJIOM 33  TIOCJIEOBATEIbHbIE  paBHBIE
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IIPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJbHOM CKOPOCTBIO, PABHOU
Hyr0. 3ydyeHue NBUKEHHS LIAPUKA B BA3KOU
KUOKOCTU.  V3ydyeHwe  JBUXKEHUA  Telna,
OpOIIECHHOTO TOPU30HTAIBHO

2.2

2.3

TMHAMUKA

2.2.1

[Mpunnun OTHOCUTEITLHOCTH lanunes.
ITepBriii 3akon HproroHa. HMHepuuanbHbie
CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepnosunuu
CHII

Bropoii 3akon HpioToHa s MaTepuanbHOM
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon Helootona ans
MaTepHATBHBIX TOUEK

2.24

3aKoH BCeMHUpHOro TAroTeHus. Cua TsxKecTH.
IlepBas xocMuyeckasi ckopocTb. Bec Tena

2.2.5

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUST W CHJa  TPEHUS  IOKOS.
Koaddunment tpenus. Cuiia CONpOTUBICHHS
IIPU JABMKEHUH TeJla B )KUAKOCTH UJTH ra3e

[ToctynaTenbHOe M BpalaTenbHOE JBHKEHUE
a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAaLCHHUS.
[liieyo cunbl. YCaoBus paBHOBECUS TBEPIOIO
teaa 8 UCO

2.2.9

Texnuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,
ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

2.3.1

2.3.2

[Ipaktrueckue padoTel. M3ydeHue NBHKEHUS
Opycka 10 HakKJIOHHOH IUIOCKOCTH TIOA
JNEUCTBHEM HECKOJIbKMX cwil. MccnenoBaHue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIHX
B JAepopMupyeMoil TpyXHMHE U PE3UHOBOM
oOpasiie, OT BEIWYMHBI HUX Jepopmanuu.
HccnenoBanue yciioBruid paBHOBECHS TBEPIOTO
T€Na, UMEIOLIETO OCh BpallleHUs

3AKOHBI COXPAHEHNMA B MEXAHUKE
WMmynbc MaTrepualbHOM  TOUYKHM, CHCTEMBI
MaTepUajgbHBIX ToueK. MMmynbc cuiabsl u
M3MEHEHHE UMITYyJIbCa Tea

3akoH coxpaHeHus umnyiasca B HCO.
PeakTuBHOE IBUXKEHUE

2.3.3

PaGotra cunel

2.34

MorHocTh cHiIbI

2.3.5

Kunernueckas s3Heprus MaTepuanbHON TOUKH.
Teopema 0 KHHETUYECKOW SHEPTUH
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2.3.6

2.3.7

2.3.8
2.3.9

ITorenuunaneHas sHeprus. IloreHumanbHas
JHEprus yIpyro nepopMHUpPOBaHHON
npyxussl. [loTeHnumanbHas dHEprus Teia
BOJIM3M IOBEPXHOCTH 3eMIIU

IloTeHuanbHbIE U HEMOTEHUMAILHBIE CHIIBL.
CBsi3b  paboOThl HEMOTEHIMAIBHBIX CHJI C
H3MEHEHHEM MeXaHUIECKOH SHEPTUH
CHCTEMBI TEIL. 3aKkoH COXpaHEeHUs
MEXaHUYECKON IHEPTUHU

Yrpyrue u Heynpyrue CTOIKHOBEHHS

TexHuueckue yCTpOWCTBA: JBUKEHUE PAKET,
BOJIOMET, KOIIEp, PY>KUHHBIA TUCTOJIET

2.3.10

[Ipaktnyeckne paboTel. V3yueHuwe CBsI3U
CKOpPOCTEM Tel IpU HEYNpyrom yJape.
HccnenoBanme cBsi3u  pabOTBI  CHIIBI  C
N3MEHEHUEM MEXaHUYECKON HEPIUHU Tella

3 MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

3.13

OcHoBHBIE MOJIOKCHUS MOJICKYJISIPHO-
KHHETHYECKOU TEOPHH. BpoyHoBckoe
nerxkerne. Juddysusa. Xapakrep ABMKCHUS U
B3aMMOJICHCTBHSI YACTHII BEIIECTBA

Mopnenu CTpoeHHs Ta30B, JKUIKOCTEH W
TBEPABIX Tel H  OOBSICHCHHWE CBOWCTB
BEIIIECTBAa HA OCHOBE ITHX MOJIENei

Macca wmonekyn. KomnuectBo BemiecTsa.
[TocTostHHass ABoraapo

3.1.4

TermoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [Ilkama temneparyp Lenscus

3.15
3.1

Mogens  upeansHoro  rasza.  OcHOBHOE
yYpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON
TEOPHH UEATBHOTO rasa

3.1.6

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHHUS
yactul rasa. [lIkama temneparyp KenbBuHa

3.1.7

3.18

3.1.9

VpaBuenue Kianelipona — MeHneneesa.
3akoH /lanbTOHA

I"a3oBble 3akoHBI. M30mponeccs B UA€aIbHOM
raze ¢ MOCTOSIHHBIM KOJMYECTBOM BEIIECTBA:
n30TepMa, H30X0pa, u3obapa

Texauueckue YCTpOWCTBA: TEPMOMETD,
6apomeTp

3.1.10

[Ipaktuyeckne paboTsl. M3mepeHue Macchbl
BO3/yXa B KJacCHOM komHare. MccnenoBanue
3aBUCUMOCTH MEXK/y ITapaMeTpaMH COCTOSIHUS
pa3peKEeHHOr o0 raza

3.2

OCHOBbI TEPMOJINHAMMKN
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321

TepmoauHamuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H
CIIOCOOBI €€ N3MEHEHUs

3.2.2

3.2.3

KomnnyectBo Temnotsl u pabora. BayTpeHHs s
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Bunel Temnonepenauu: TEMJIONPOBOIHOCTS,
KOHBEKIIMs, U3llydeHue. TeroéMKoCTh Tena.
VYnaenpHas TeIUIOEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIpU TEILIONEpeaaue

3.24

3.25

3.2.6

3.2.7

3.2.8

IIepBblit 3aK0H TepmoauHaMuKU. [IpuMeHnenue
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
u3omnpoueccam. I'paduueckast UHTEpIIpETAIISL
paboThI Ta3a

TennoBeie MamuHbl. [IpuHIMNBL AelicTBUA
TEIUTOBBIX MammH. [IpeoOpazoBanus SHEPTHH
B TEIUIOBBIX  MammHaxXx. KoaddunueHrt
nosiesHoro  newcteus  (manmee —  KILM)
terioBoi MammuHbl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TemoBeie JBUTATEIH. DKOJIOTHYECKHE
po0JIeMbl TEIIO3HEPTeTHKU

TexHnueckue yCTpOIiCTBa: JBUTATEIIb
BHYTPEHHETO CrOpaHus, ObITOBOM
XOJIOUJIBHUK, KOHIUIIMOHED

[IpakTuueckue pabotsl. U3MepeHue yaeabHOR
TEILUIOEMKOCTHU

3.3

AT'PETATHBIE COCTOSAHNWA BEILECBA. ®A30BBIE ITEPEXO/IbI

33.1

3.3.2

3.33

ITapoob6pa3oBanue u koHaeHcanus. Vcapenue
U KUIICHHE. VY nenbHast TemJI0Ta
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl
KUTICHUS OT JaBJICHUS

AOCONIOTHAs M OTHOCHUTENIbHAs BJIAXKHOCTb
BO3ayxa. HaceleHHsbIi nap

TBépmoe  Teno. Kpucrannuueckue  u
amopdHbIe Tenma. AHU30TPONHS  CBOMCTB
KpHUCTAJIJIOB. Kunxue KPHUCTAJIBL.
CoBpeMeHHbIE MaTEpHAIIbI

3.3.4
3.35

3.3.6

[InaBneHne w KpucCTaUIM3aUUA. Y IeNbHAS
TeruioTa miasiaeHus. CyOnumanus

VYpaBHeHHe TemI0Boro 6aisanca

TexHudeckue yCTpOMCTBA: TUTPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTMH

MOJIyUdCHUA COBPCMCHHBIX MAaTCpruajoB, B TOM
YHCJIIC HAHOMATCPpHAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboThI. W3mepeHue
BIIAJKHOCTH BO3]lyXa
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OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

4.1.2

Onexrpuzanus Ten. DNeKTpudeckui 3apsia. Ba
BH/IA SJIEKTPUIECKHX 3apsiI0B

IIpoBonHuKH, JU3JIEKTPUKU u
MIOJIyIIPOBOIHUKH

4.1.3

3akoH COXPAHCHUSA SJICKTPHUICCKOI'0 3apdaa

4.1.4

4.1.5

BzaumopeiictBue 3apsanoB. 3akod Kynona

DIIEKTPUYECKOE noJe. Hanpspoxk€HHOCTD
3JIEKTPUYECKOIO IOJIAL. [TpuHIHN
cynepno3unuu. JIMHMUM ~ HAOPSHKEHHOCTH
EKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

PaGora cumi  3NEKTPOCTATUYECKOTO  TOJIS.
Ilorennuan. Pa3HocTh MOTEHIINAIOB

[IpOBOAHMKK M JIUANEKTPUKH B IMOCTOSHHOM
JJeKTpUYecKoM  moyie.  Jluanekrpuyeckas
MIPOHHUIIAEMOCTh

DIEKTPOEMKOCTb. Konpencarop.
DONeKTpOEMKOCTh IJIOCKOIO  KOHJIEHCATOpa.
DHeprusi 3apsyKEHHOI0 KOHJIEHCAaTopa

TexHudeckue  yCTpPOMCTBA:  JIEKTPOCKOIL,
JJIEKTPOMETP, DJIEKTPOCTATHYECKast 3alluTa,
3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED

[IpaxkTueckue paboTHI. N3mepenue
NMEKTPOEMKOCTH KOHIECHCATOPA

4.2

IOCTOSTHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX

421

4.2.2
4.2.3

CPEJJAX
YcnoBus CyLIECTBOBAHUSA MOCTOSSHHOTO
AJEKTPUYECKOTO ToKa. McTtounuku Toka. Cuia
ToKa. [TocTOSITHHBIN TOK
Hanpsibxenue. 3akon Oma a1 yyacTka 1enu

DNEKTPUUYECKOE CONPOTUBJIEHHUE. Y IETBHOE
COIIPOTHBJIEHUE BELECTBA

4.2.4

HOCJ’IC}IOB&TGHBHOC, apaJijieJIbHOC,
CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

4.2.5
4.2.6

4.2.7

Pabota snexTpudeckoro Toka. 3akoH JKoyiist
— Jlenua

MOIHOCTb 3IEKTPUUYECKOTO TOKA
anekTpoaBkymas cuna (manee — JOIC) wu
BHYTPEHHEE CONPOTHBIICHHE MCTOYHUKA TOKA.
3akoH Owma and  1ONMHOW  (3aMKHYTOM)
aNeKTpuueckon nenu. Kopotkoe 3ambIkaHne

4.2.8

DneKTpoHHas MIPOBOJAMMOCTH TBEPABIX
METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJJIOB oT TEMIEpPaTypHl.

40




CBepxnpoBOIUMOCTb

4.2.9

4.2.10

4211

4.2.12

OnexTpuueckuid TOK B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITyYKOB

[TonynpoBoanuku. CoOCTBEeHHAsI U TPUMECHAS
IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiicTBa
p-n nepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIALHS.
DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIE U HECAaMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUNBI CaMOCTOSITENBHOTO
paspsaa. Mousaus. [1nazma

4.2.13

4.2.14

Texnuyeckue  yCTpoMCTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHArpeBaTelbHbIC npubopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIH JTIO]I,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,
MOJIYIPOBOIHUKOBBIH MO/, TallbBaHUKA

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.
WN3smepenne JOJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusienus. Habmonenue
NEKTPOJIN3A
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