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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroM enepaibHOH pabodeil mporpaMMbl BOCHUTAHUS U
KOHIICTIIIUKA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOUM KapTUHBI Mupa obydaronuxcs 10 kiacca npu o0yuyeHUr Ux
¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOJIXO0JA.
[Iporpamma mno ¢Qusuke coorBercTBYeT TpeboBanusim @OIOC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb pEaTU3ali MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI M0 T'0J1aM O0Y4YCHUS;

e coJepxkaHue yueOHoro nmpeamera «Pusnka» mo rojgaM 00yueHHUs.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JIUIS €CTeCTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIBKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWU, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCTIOPTA, OCBOCHUS
KOCMOCa, TOJIYYEHHUsI HOBBIX MATEpHaJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METO]I MO3HAHUS MPHU BHITIOJHEHUU UMU YY€OHBIX UCCIEI0OBaHUM.

B ocHoBy Kypca ¢u3MKM i ypOBHS cpefaHero oOmiero oOpa3oBaHUs
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €r0
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuaj U3 BCeX pa3fenoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U IKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TE€XHMUYECKUX U TEXHOJIOTHMUECKUX MPUIIOKEHUHN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (U3UYecKrue Teopuu ((hopMHUpOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TPEACTABICHUAX O TPUPOAE, TpaHHUIax
NPUMEHUMOCTH TEOpWUH, /I ONHCAaHWS EeCTECTBEHHO-HAYUHBIX SIBICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIMXCs.
Jns  Ga3oBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOy4aIOLUMHUCST YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIIETOBAHMS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsAETCA PEUICHUI0 PAaCUETHBIX M KaueCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3ienoB. [l KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCA 3a/aHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHere (U3UMKU TOJKHO OBITh
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U  OOECNeYMBaeT IMOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUUICCKUX TIPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE [JII YUYCHUYECKHX MPAKTUYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE YMEHHUU OOBICHITH SBICHUS C HCIOJIH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue TpenCTaBICHUNA O PONHM (PUBUKHU IS PA3BUTHS PYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX 1ielield 0O0ecreunBaeTCsl pelleHueM CIeAYIOIUX 3a/lad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (opmMupoBaHMe yMEHHUU TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
co3anve GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO IUTAHUPOBAHHS U TIPOBEICHHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-MUCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CpPEAHEro OOIIero

oOpa3zoBaHus OTBOAUTCS 68 YacoB.

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NPOBEJCHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MogaenupoBanue (u3NYECKuX SBICHUM M mporieccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle W LUGPOBBIE U3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora oOparmienus. LleHTpocTpeMuTENIbHOE YCKOPEHHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue ABMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akoH Herotona
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cwia Tsokectd. IlepBasg kocMuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tperue. Cusa TpeHHs CKOJIbKEHUS U cuila TpeHus nokos. KoadduimeHt tpenus.
Cuna COnpoTUBIIEHUS NIPU IBUKEHUH TEJa B )KUIKOCTH HUJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECUSA TBEPAOIO TEA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: NOALINUITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT Jiepopmanuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHHE CUJI TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Wmnynec MarepualibHOM TOUYKM (Teja), CHUCTEMbl MaTEpHUaJIbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IToreHumanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTI M.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoa NOTEHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogiekyasipHast U3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUSL 4YacTUIl BellecTBa. Monenu CTpOeHUsi Ta3oB, KUIAKOCTEH U
TBEPJBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B WA€aNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBaIOIIME TUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTpUpYIOIIas IPUPOIY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJI€ANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  WACAIBHOIO  raza. Buuael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K Hu3ompoueccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
nevctBus temoBol mamuHbl. [ukn KapHo u ero kosd@uimeHT mnojie3HOro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH HSHEpruH Tella IPU COBEPIICHUU PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnpIT mo anuabaTHOMY paCHIMPEHUIO0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopnenu napoBoil TypOUHBI, ABUTATEN BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JBUTATEJISL.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHjaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHAS U
OTHOCUTEJIbHAS BIIAXHOCTh BO34yXa. HachlueHHbId Map. YaelbHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYpPbl KUIIEHUSI OT J1aBJICHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHMS CBOWCTB
kpuctaiuioB. Kuakne kpuctaibel. CoBpemeHHblE Marepuanbl. [lnaBieHue u
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHUUecKue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOIYYEHUSI COBPEMEHHBIX MAaTEpUaJIOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Habmoienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHrie 0THOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inexkmpocmamuka
OnexTpuzanus Tell. OJeKTpUuYecKud 3apsn. JIBa BuIa 3IIEKTpUYECKHUX
3apsaoB. I[IpOBOAHMKM, OUAJIEKTPUKUA M TOITYHPOBOAHMKH. 3aKOH COXpaHEHMs
AIIEKTPUYECKOrO0 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onexrpuueckoe mozne. Hampsok€HHOCTh 3nekTpuueckoro nois. IlpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  moisa.  [lorenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTHH, PACCTOSTHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IpUMECHast IIPOBOJAUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIjlaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOLIAH MOMEPEYHOT0 CEYEHUS U MaTepuana.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpodinsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOAOB HAay4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboa, rurnepOosa, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIJI000MEH JKMBBIX OPTraHU3MOB (BUbI TEIUIONEPENAUHN, TEIJIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH U



ra3oB, 2JIEKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTHYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYrHe), JBUraTteilb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, AIIEKTPOHArPEBATEIbHbBIC puOOpHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIil YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHHUE CIIETYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS yUeOHOro npeaMera «Pu3nKa» T0TKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOYy4YaIOIUXCS PYKOBOICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JIEITEILHOCTH B MPOILIECCE PEAN3alli OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX TyMaHUCTUUECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCII€ B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

UHTEpPEC K pa3nyHbIM cdepam npodhecCUOHATBHOU JeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA IPOTSKEHUHU BCEU KUBHU,

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE IEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOH [I€ATEIbHOCTH, TOTOBHOCTh B IMPOLECCE
u3ydyeHus: (U3UKUM  OCYIIECTBIISITH  MPOEKTHYHD U HCCIEI0BaTENIbCKYIO
JEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune aAelcTBUA:
CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCATCIBbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPHUH HX
JIOCTHXKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUs TPOOJEeMbl ¢ y4€TOM aHajv3a HUMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJAMHUPOBAaTh M  BBHINOJHATH pabOTy B YCIOBUAX  PEAJIbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIEM.
ba3zoBble ucciaenoBarebCKue AeiicTBHA.
BJIAJICTh HAYYHOH TEPMHUHOJIOTHUEH, KJIIOUEBBIMU IOHATHUSMHU M METOAAMHU
(bu3nYeCcKO HAYKH;



BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON M MPOEKTHOMN NESITEIbHOCTU
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIpETalUd, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh APTyMEHTHI IJIs JI0KA3aTEJIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEbHON
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENIbHO OCYIUECTBISATH IOUCK, aHaJu3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
yu€TOM HazHadeHHsI THPOPMAIIUHU U LIETICBOM ayTUTOPUH, BRIOUPAst ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKATHBHbIE YHUBepCaJIbHbIe YUYeOHbIe 1eiicTBUS:
OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NeSITEIbHOCTH;



pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOYKHOCTEN KayKJOr0 WIEHa KOJUIEKTUBA;

OPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeneniarb pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTtb HOBBIE IPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IUYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEINOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B O0JaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OLICHKU CHUTYyalluu, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPH aHaIW3e pPe3yJbTaTOB
NEeATEIbHOCTH;

IPUHUMATH Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSTCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce noCTMXEHUS JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS SMOITMOHAJILHBIN UHTEIUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOMN 3MOIMOHAIBHON Ccephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHSAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTIKCHHIO LN H
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIICCTBICHUU OOIIECHHUS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeameTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJO,
UJCANBHBIA ra3, MOAEIN CTPOEHUS ra3oB, )KMAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;



pacrno3HaBaTh (PU3NYECKUE SIBIECHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU CTPOCHMS BEIIECTBA U
AJIEKTPOJIMHAMUKU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSIMOJUHENHOE
JBUKEHUE, CBOOOJHOE IMAJIEHUE TeJ, IBWKEHUE [0 OKPY>KHOCTH, HHEPLHS,
B3auMozeiicTBue Ten, Auddy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TEN, U3MEHEHNE 00BEMA TeJl IPU HArpeBaHUM (OXJIaKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIApEHUE, KOHJEHCALUs, IUIABJICHHE, KPUCTAIIM3aluUsl, KUIICHUE,
BJIQYKHOCTh BO3/yXa, [TOBBIIICHHUE JABIECHUS ra3a Py €ro HarpeBaHUM B 3aKPHITOM
cocyzle, CBsI3b MEXIy IapamMeTpaMud COCTOSHHSA Ta3a B  H30IpoLeccax,
JIEKTpU3aLus TeN, B3aUMOIECHCTBHE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE IBMKEHHME, UCIOJIb3Ys (PU3MUECKUE BEITUYMHBI:
KOOpJIMHATa, MYyTh, IEPEMELICHUE, CKOpPOCTb, YCKOPEHHME, Macca Tella, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEprusi, NOTCHIMAIbHAS SHEPrUsi, MEXaHUYeCKas
paboTa, MexXaHW4YecKass MOIIHOCTh; NPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYECKUN CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

ONMKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOICTBA TN U TEIUJIOBBIE SBICHHUS,
UCIONBb3ysl (PU3MYECKME BEJIMYMHBI: JaBJI€HUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIusl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaJApaTHUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTelsl; MNpH ONUCAHUU
NpaBUIbHO TPaKTOBaTh (PU3MUECKUI CMBICT HMCHOJIb3YEMBIX BEIWYMH, HUX
00O3HAaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME JaHHYIO
(HU3MYIECKYIO BEIMYUHY C IPYTUMHU BEIHYMHAM;

OIMCBIBATh U3YUYECHHBIE IIIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BEIUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE TMOJIe, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
OpU ONUCAaHUM TPABUJIBHO TPAKTOBATH (PU3MUECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, X OOO3HAUEHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMY;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXPAHEHUsI MEXAHMYECKOW DSHEPruM, 3aKOH COXPAHEHUs HMILYJIbCa,
NPUHIUI CYNEPIO3ULIMA CHJI, MPUHUUI PABHOMNPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIAPHO-KMHETUYECKYI0 TEOPHIO CTPOEHHUSI BEIIECTBA, Ia30BbIE
3aKOHBI, CBS3b CPEJHEN KMHETHMUYECKON 3HEPIUU TEIIOBOTO JBHUKEHUS MOJEKYJ C
aOCOJIFOTHOM TEMIIEpaTypoH, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMsI
AIIEKTPUYECKOro 3apsia, 3akoH KylloHa, Opu 3TOM pas3inyaTh CJIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE U YCJIOBUS (TpaHUIIbL,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLMUIBl JEHCTBUS  MAaIlMH, M[OPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLECCOB C HCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUH, MpPU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
bopMyIUpOBaTH BBIBOBI,

OCYILIECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEJIIMYUH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (QU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TIPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000Opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

pelaTh KaueCTBEHHBIC 3aJaUi: BRICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY PAaCCYKICHUN C OMOpON Ha HM3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UHGOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyYaeMyto HH()OPMAIINIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UMKE B MOBCEAHEBHOW JKU3HU
Ui oOecrieyeHus: 0€3011acHOCTH MIPU OOpallleHUH ¢ MpUOOpaMy U TEXHUYECKUMU



yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbs U COOJIFOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpaCHpEleisITh OO0SI3aHHOCTH U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHNUE PACCMaTPUBAEMON IPOOJIEMBI.

K konmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pPOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B INPAKTUYECKOU IEATEIBHOCTH JIFOAEH, LEJIOCTHOCTh U €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH PELIeHUN (PU3MUECKUX
3aj1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE IEHUCTBUS TOKA, B3aHMMOJIECVCTBUE
MarHuTOB, JJICKTPOMAarHUTHasE WHAYKUUWS, JEHCTBHE MAarHUTHOIO TIOJsA Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEMHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dbotoanexTpudeckuii 3Phext (poTodrdPdhexT), CBETOBOE AaBleHUE, BOSHUKHOBEHUE
JMHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaAOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), MCTONb3yd (U3NYECKUE BEINYUHBI:
DIIEKTPUYECKUHN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIAsA cuia, paboTa TOKa,
WHIYKLIUS MarHUTHOrO MoJjs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWi, (OKyCHOE PpAacCTOSHHE U
ONTUYECKAasl Cuja JIMH3blL, NPU ONUCAHMM IPAaBWIBHO TPAaKTOBATh (PU3NYECKUN
CMBICI MHCIIOJIb3YEMbIX BEJIUMYMH, UX OOO3HAYEHUs M EIUHULIBI, YKa3blBaTb
(GopMyJibl, CBS3BIBAIOIIME JIAaHHYI0 (U3MYECKYIO BEIMUMHY C JIPYTMMHU
BEJIMYMHAMU;



ONMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIIONb3Ys
bu3nUecKkue BEIMYMHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JIJMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYI0 (PU3MUYECKYI0 BEJIMYUHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL;

aHAM3UPOBATh (PU3HUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YyS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieibHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHa mia Gororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITyJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsS MacCOBOT0 uHMclia, MocTyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTPENIENIATh HAMPABJICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna;

CTPOMTh U OIKCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpoOsieMy/3aadyy M TUNOTE3y Y4eOHOro HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS W HMCIOJIh30BaTh HM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

COOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATENHCKOH W TPOCKTHOU
NESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
0o0opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYIIbI,
HEOoOXOuMbIe NIl €€ pElIeHUs, NMPOBOJUTH PAcu€Thl M OIEHMBATh PEaJbHOCTH
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS,

UCIOJB30BaTh  MPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTABJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYICHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYyYaeMyI0 HH(OPMAIHIO;

OOBSICHATh NPUHLMIIBI JCHCTBUS MAallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
TOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TpyHIe C BBHIIOJHEHHUEM pa3MYHBIX COLHUAIbHBIX pPOJIEH,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOHHAMH K1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnunorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHOCTH ["anues. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cuwi. Bropoii 3akon bubmmorexa [IOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuanbHOM TOUKH
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

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

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cin OTI/IBJIequ:I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOUEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTo
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KonTponbHas pabora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KommuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoe. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas TermI())Ta HHaBJIe}IjI/IH bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Teia. INeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubnmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIH DJIEKTPUIECKHAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJed. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. Pa3zHoctn bubmmorexa [TOK
) AT, https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM noie bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHInencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOIO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B paCTBOPAxX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEbHBIN pa3psia. MonHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






