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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojilaBaHusi ydeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aIUAX Poccuiickoin Denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxcsa 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM PpPEe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETOo
o0Opa3oBaHUsl, MJIAHUPYEMbIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0230BOM YPOBHE).

[Iporpamma 1o Gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTaThl IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHOro npenmera « Ou3nKay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoapHBIN Kype GU3NKN — cUCTEeMOOOpa3youi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeneNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe SHEpPreTukd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUS HOBBIX MaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue ¢Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHUSI PU BBIMIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUMA.

B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLUIIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBIsgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BUTHEM O0OIIecTBa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITPOOIeMamMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO MPUPOONIOIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMHU Kypca (PU3UKH Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJAX0/ B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKA — OTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHMCOK YUYEHHYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa3oBaTeNpHOrO IMpoliecca MCXOAs U3 OCOOEHHOCTEH IUIaHUPOBAaHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmeumBaeTcsl  OBJIAJICHHUE
OOyYaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE H3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PENICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3anay. IIpu 3TOM AyId pacy€THBIX 3a/1a4 NPUOPUTETOM SIBIISIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOIO paslena Kypca, Tak M MHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
XKU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOAENU g CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHnusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YpPOBHE CPEIHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
IpeAMETHOr0 KaOuHeTa (U3HKU WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKU HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe 00OpyIOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKe YUCHHUECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHuEe (opMHpYEeTCs B COOTBETCTBUH C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBJIEHUA ©W  MPOIECCOB, OMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHH.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHHYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX TMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJIE TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE HMX HHTEIUICKTYIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHJaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHUNH OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue mNpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTxeHne 3TUX 1enei 00ecreynBaeTCsl pelieHeM CIeAYIONINX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero 0Opa30BaHuUS:



e TmpuOOpeTEeHWEe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (QU3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIpPHYIO  (M3HKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3ajJad, MNOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JICHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U IPOBEIACHMUS
bu3nyecKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpE/IeNICHNS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus oTBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HelEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBaHHBIM, YYHUTEIb [EJNaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

duszuka — Hayka o mpupojae. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBIL.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyecKkue 3aKOHbI U T€OpPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIoroBblE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBuKeHue. [ 'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIecHus
MaTepUabHOW TOYKHU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  nBwkeHWe. [[BukeHWEe  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTbh, JTUHEUHAA
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucTtembl OTCUETA, WUIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanne NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yueHre HEpaBHOMEPHOTO JBUKEHHUS C LEJIbIO ONPEICICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY NYTSIMH, ITPOUJACHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIL MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoiabxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUsI U cuiia TpeHus nokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICCTBYIOIINX TEIl.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MeXaHuKe

NMnynbec MaTtepualibHOW TOYKM (Teja), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

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

[TorennumanbHas DHEPTU. [TorenumanbHas DHEPIuUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHbie W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHndeckue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOILOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3HKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aHMOJECUCTBUS 4YacTUIl BellecTBa. Moaenu CTpOEHHUs ra30B, XKUJIKOCTEH U
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekys. Konnyectso Bemecrsa. [loctositnaas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [anpToHa. M3omporiecchl B UcaibHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHHWE COCTOSHHS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJEallbHOIO  raza. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TeIIOEMKOCTh BEIECTBA.
KosruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI  OEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. KodpuiueHT moie3Horo
nevictBus TemwtoBoil mamwmHbl. [{ukn KapHo m ero xo3d¢duumeHT MOoJIe3HOTO
JNENUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbI TETUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnplT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kurneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOINHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Martepuaibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeJapHasl TerioTa miasienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npu MoHWKEHHOM JIaBJIICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAnoB. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUN 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yeKTpuyeckoro mnojs. IIpuHiun



CYNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JvsnexkTpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHE: 3SIJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannuwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalieIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

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

DJIeKTPOJBUKYIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTO#) 35ieKTprudeckol nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MPOBOJAUMOCTh
oJIynpoBogHUKOB. CBoMCTBa p—n-niepexoaa. [1omympoBoTHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIHU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

M ckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnne cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsIETCS ¢
Y4E€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, rurnep0oiia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, JIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTh JTOCTHIKEHHUE CICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUMXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAalM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULMN 00YYaOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETOBEUECKMX TYMAaHUCTUYECKHX |
JNEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHHMTAPHON U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UACHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CHOCOOHOCTh OILIEHWBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE pPEIleHUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKJIFOYasi 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATBHON IesSTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HUKK HA TPOTSKEHNUU BCEH KU3HH;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKON HAaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILIECCE
u3ydeHus  (QU3MKH  OCYHIECTBJIATH  IPOEKTHYI0 U HCCIIEJOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBUA:
CaMOCTOATENLHO  (QOpMyJNIMpOBaTH W aKTyaJlu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JeATCIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIABJISIT 3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEUICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 007acTH (PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIAQ/JE€Th BUAAMU JIEATEIBHOCTU 110 IMOJIYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoOpPa3oBaHUI0 W TPHUMEHEHHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYE€OHBIX MMPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3aj4ady,
BBIIBUTaTh TUIOTE3Y €€ pEeLIeHHs, HaXOAWTh apryMEHThl Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a1aBaTh IapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHHUS,

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

Pabora c nnopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHus U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANI0 WHPOPMALMK Pa3IUYHbIX BHAOB U (POpM
NIPEICTABJICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7la4 ¢ CcoOMoJieHueM TpeOOBaHUN HSPrOHOMMKH, TEXHUKH OE€30MMacHOCTH,
THTHUEHBI, PECypCcOCOEpEeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
(GopMy npeAcTaBIeHUs U BU3yaJIU3aLINH.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbIe JeliCTBUS:
OCYILLIECTBIISATH OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMH M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOoM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO YYaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEU C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh [O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe el CTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHHS] PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B O0JaCTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHHUA
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENbHBIX NPOLECCOB, WX pE3YyJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
pELIeHHS;



YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATH Ce0s, IOHUMasi CBOM HEJIOCTAaTKU 1 JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢Gu3MKEe IS YPOBHS CpEIHETro oO0mero ooOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO IIEJIH H
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CIIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIICCTBICHUHW OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKMUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

HPEIMETHBIE PE3YJIbTATBI

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

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JESATEIBbHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaabHas TOUKa, MHEpLUaAJIbHAs CUCTEMAa OTCYETA, a0COJIFOTHO TBEPIOE TEJNO,
UJICaJbHBIN a3, MOJCIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeIICHUU PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3nUecKue ABJIEeHUs (MPOIECChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBOKCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBMKEHUE 10 OKPYKHOCTHU, HHEPLUS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAIMS, IUIABIICHUE, KPUCTAJUIA3AIMs, KUIICHUE,
BJIAXKHOCTB BO3/1yXa, MOBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBfA3b MEXIYy NapamMerpamMyd COCTOSIHHAS Trasa B H30mpolreccax,
AJICKTpU3ALU TEJ, B3aUMOJICMCTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, IYyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, Macca Tella, CUia,
HMMITYJIbC T€Jla, KUHETUYECKAsi DHEPIUs, NOTCHUUAIbHAS JHEPIUSA, MEXaHUYECKas
paboTa, MeXaHUYECKass MOINHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHHS M CIUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMYHMHY C JAPYTUMU
BEJIMYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasd dHEPrUsi XaOTUUYECKOTIO0 JABUKEHUS MOJIEKYJ, CPEIHEKBAApATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, WX
0003Ha4YCHUST W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JTAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMHU BEIUUMNHAM;

OIACHIBATh N3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD MOJISI, IOTEHLHUAJ, PA3HOCTh IMMOTEHIMAJIOB;
Py  ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUECKHA CMBICT HCIOJIb3YyEMbIX
BEITMYMH, WX OOO3HAUYCHUS] W €IUHUIIBI; YKA3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3Ys (PU3MUecKue
3aKOHBI W MIPUHLUHUIBL: 3aKOH BceMUpHOTO TsroTeHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DHHEPIUuM, 3aKOH COXPAHEHUS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIAPHO-KUHETUYECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOU DHEPTUU TEIJIOBOIO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOIN TeMmepaTypoi, MEPBhI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCIOIb30BaThb HU3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (QU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh Pe3yibTaThl MOJTYYECHHOW 3aBUCUMOCTU (PU3NYECKUX BEITUYHH B
BUJIE Ta0nuIl ¥ TpadUKOB, AETaTh BBIBOABI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M JIaOOpaTOPHOTO
000Opy1I0BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJECINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pelleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
IENOYKY PACCYKICHUU C OMOpOH Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCECKHC ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTyIaeMyt0 HH()OPMAIINIO;

MPUBOIUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OO0pPAIEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeaE;



paboTaTh B TIpyNIl€ C BBIIOJHEHUEM pPA3JIUYHBIX COLHUAJIBHBIX pOJEH,
IUTAHUPOBAaTh PabOTy TPYMMbl, PALMOHAIBHO pACHpEeisTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESTENIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMaTpUBAEMOM IIPOOIIEMBI.

K konny oOyuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD Y 00YYAIONINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOACH, LETOCTHOCTh U EIUHCTBO
bu3HYecKoi KapTUHBI MUPA,

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (PU3MYECKUE SIBJICHUS (MPOLECCHl) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PMBHMKH: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMHCS 3apsiji, JICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsl CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHHES, BOSHUKHOBCHUE
JUHEWYaTOro CIHEKTpa aTomMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIIECCHI), MCHOJB3YSd (U3UYECKUE BEITUYUHBL:
IEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTYIIKW, HEPrusl 3JEKTPUYECKOTO0 M MArHUTHOTO IMOJeH, MepHoJ M 4YacToTa
KoieOaHu B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPH OIMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJb3YEMBIX BEJIIMYMH, MX O0O03HAYEHUSI W EIUHUIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TIOTypaciiajia, SHEPTUsl CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHUS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEUHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHa Mg Gortorddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOrO 4HMCIa, MOCTyJaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAKEHHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMrnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOIHATh DKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynmupoBaTh TpobiieMy/3amady H THIOTE3y Yy4eOHOro SKCIEePHUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, €JIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

coOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIN3a YCJIOBHS 33a/1auu
BEIOWPATHh (PU3UYECKYI0 MOJECINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJMMBbIE ISl €€ peIlleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YEHHOTO 3HaUCHUs (PU3HUUECKON BEITMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYXIECHUH C ONOpOH Ha H3Y4YEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH U
(duznueckue sSBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHNS y4€OHOW U HAyYHO-NOMYJISIPHOM MH(pOpMALUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA WX O€30MACHOTO MCIOIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETUYECKUE 3HAHWSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacCHOCTH MpPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOI0
TOBEJICHUS B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPA3JIUYHBIX COIHUANBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNNBI, PANMOHAIBHO pACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3jiesioB U TeM
MPOrpamMmbl Bcero

Ne i/

Paznesn 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUA

KonTpoabubie IIpakTuueckue

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIE pecypChl

dusnka n MCTOAbI HAYYHOT'O

1.1 2 https://m.edsoo.ru/AVIAWVNOO
MMO3HAHMS
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka https://m.eds0o.ru/SNO2MCWXU
2.2 JnHnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE https://m.edsoo.ru/S6NRCXHA7
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON

3.1 9 https://m.edsoo.ru/HRGVENOPE
TEOpUHU
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 https://m.edsoo.ru/HK6KL6RS9
A .
33 TPETATHPIC COCTOAMA BetliecTha 5 https://m.edsoo.ru/HSM355JCH
@da30BbIe IEPEXOIBI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJIUHAMMUKA
4.1 DJIEKTPOCTATHKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSIHHBIN 2IIEKTPUYECKUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW




Toxu B Pa3IMYHEBIX CpEaax

Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME










HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

®du3rka — HaykKa 0 IpUpo/e.
HayuHnble MeTO/1bI TO3HAHUS
OKPYXKAaroIIero Mupa

Ponw u mecTo ¢usuku B
($hOopMHpPOBaHUK COBPEMEHHOM
HAy4YHOW KapTUHBI MUPA, B
MPaKTUYECKOU NeATEIbHOCTH
Iroaeu

Mexanndeckoe IBHKEHHUE.
OTHOCHUTENBLHOCTD
MEXaHUYECKOTO JIBMKCHHS.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

PaBHOMEpPHOE ITPAMOJIMHENHOE
JBUKECHUE

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YCHUS

02.09.2026

03.09.2026

09.09.2026

10.09.2026

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/YXGQSPM 1P

https://m.edsoo.ru/SHSXWFEFVO

https://m.edsoo.ru/RSOAQVS5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEHHOE
HpHMOHHHeﬁHoe JABUIXKCHUEC
CBobosHOe MajieHue.
Yckopenue cB0OOOIHOTO
MajeHus

16.09.2026

17.09.2026

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

KpuBonunelinoe 1BUXKEHHE.
JIBM>KeHHE MaTepuaabHOU TOYKH

23.09.2026

https://m.edsoo.ru/TFLJ2C4DN




0 OKPY>KHOCTHU

[IprHLIHAII OTHOCUTENBHOCTH
lNanunes. MuepuuaibHbie
cuctemsl orcuera. [lepBrrit
3akoH HproToHa

24.09.2026

https://m.edso0o.ru/J6QY7N3WN

Macca tena. Cuia. Ipunnun
cynepnosuiuu cuil. Bropoi
3akoH HeroToHa 11
MaTepuaibHOU TOUKU

30.09.2026

https://m.edsoo.ru/BVTNWTAQH

10

11

12

Tpernii 3akoH HproToHA 1151
MaTepUaIbHbIX TOYEK

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. leppas
KOCMHYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

01.10.2026

07.10.2026

08.10.2026

https://m.edsoo.ru/JYL4I4UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koapdunuent
TpeHust. Cuiia COpOTUBICHUS
IpU ABWKEHUU Tella B )KUIAKOCTH
WU Taze

14.10.2026

https://m.edsoo.ru/UZBUPCM5M

14

ITocTynarensHOE U
BpallaTeIbHOE JBUKEHUE
a0COJIIOTHO TBEPJIOTO TEa.
MowmeHT cuisl. I1neqo cumsl.
VYcnoBus paBHOBeCUs TBEPIOTO
Tena

15.10.2026

https://m.edsoo.ru/IDOAU40TS

15

Nmnynbc MaTepuaabHON TOUYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.

21.10.2026

https://m.edsoo0.ru/MSJQTKNWC




16

17

18

Nmnynbe cuibl. 3aKoH
COXpaHEHHUs UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

PaboTta 1 MOITHOCTE CHJIBI.
Kunernyeckas sneprus
MarepualibHOI Touku. Teopema
00 U3MEHEHUN KMHETHYECKON
SHEPTUu

[loTeHumanbHas SHEPrUsl.
[loTeHumanbHas F3HEPrus yupyro
nehOpMUPOBAHHON MPYKUHBI.
ITorennmanesHas 3HEprUs TeNa
BOJIM3U MTOBEPXHOCTH 3EMITH

IToTreHnmanbHbIC U
HEeNoTeHUMaNbHbIE CUIIbL. CBs3b
palboThI HEMOTEHIMATIBHBIX CUII C
U3MEHEHUEM MEXaHUYECKON
SHEPrUH CUCTEMBI TeJ. 3aKOH
COXPAHEHHUsI MEXaHUYECKOU
SHEPIruu

22.10.2026

05.11.2026

11.11.2026

https://m.edsoo.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edsoo0.ru/DA3QVTOXQ

19

JlaGopartopHas paboTa
«MccnenoBanue cBsizu pabOTHI
CHUITBI C I3MEHEHUEM
MEXaHUYECKOW YHEPTHH Tejla Ha
pUMepe pacTsHKEHUS
PE3UHOBOTO KI'yTa»

12.11.2026

https://m.edsoo.ru/WW1R4R88UG

20

KoHnTtponbHas pabota 1o Teme
«Kunemartuka. Jlunamuka.
3aKOHBI COXpPaHEHHUS B

18.11.2026

https://m.edsoo.ru/LNM6EK6YY




21

MCXaHHUKE)

OCHOBHbIE TIOJIOKEHUS
MOJICKYJISIPHO-KHHETHYECKOM
Teopun. bpoyHoBCKOE
newxkenue. dubdysus

19.11.2026

https://m.edsoo.ru/OEY9VYU2B

22

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTBa. Mojeau CTpoeHus
raszoB, )KMJAKOCTEU U TBEPABIX
TeN

25.11.2026

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuectso
BemectBa. [locTosnHas
ABoraapo

26.11.2026

https://m.edsoo.ru/FL1BAQD13

24

25

26

27

TermoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
[Ixama remnepatyp Llenbcus

HUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHenne MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPIrUU JBHKEHUS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knaneipona

3akoH JlanbToHa. ['a3oBbIe
3aKOHBI

02.12.2026

03.12.2026

09.12.2026

10.12.2026

https://m.edsoo.ru/ WPNY6QAS8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WBG66I3A

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS

16.12.2026

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




29

Pa3pEKEHHOIO ra3a»

W3onporeccel B uaeanbHOM rase
U uX rpapuyeckoe
npe/CTaBICHUE

17.12.2026

https://m.edsoo.ru/OZJ3KZNIJ5

30

BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHHUS.
KonnyecTBo TemnoTsl u paboTa.
Buyrpennss sHeprus
OJIHOATOMHOTO MJI€aIbHOIO r'a3a

23.12.2026

https://m.edso0o0.ru/9JQITV XIS

31

Buns! Tenonepenaun

24.12.2026

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

32

33

34

35

VY nenpHAs TEINIOEMKOCTD
BemrecTBa. KoInm4ecTBoO TEIIIOTHI
MIpH TeTUIoNepeaaye.
AnrabaTHBIN mporecc

IlepBblii 3aKOH TEPMOIMHAMUKHU
Y €ro NPUMEHEHUE K
u3omnpolieccam

HeoGpatumocTs nporeccoB B
npupoze. Bropoii 3akoH
TEPMOJAMHAMUKH

[Tpunmun nevicreust u KII1/
TEIJIOBOM MaIlIMHBI

30.12.2026

11.01.2027

14.01.2027

20.01.2027

https://m.edsoo.ru/SK3Y4HE86L

https://m.edsoo.ru/2ZHO6R3GAS8

https://m.edsoo.ru/S8SLWDFT8

https://m.edsoo.ru/DLCDEAAUC

36

[uxn Kapuo u ero KIIJI

21.01.2027

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

37

DKoornyeckue mpooIemMbl
TETUIO3HEPTETUKH

27.01.2027

https://m.edsoo.ru/PO7ZMYMSI




38

39

40

O06o0maromuii ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEpPMOAMHAMUKI

KonTponbhas pabota no teme
«MonekynspHas pusuka.
OCHOBBI TEPMOAMHAMUKI

[TapooOpazoBanue u

KOHACHCaus. I/IcnapeHI/Ie n
KHIICHUC

28.01.2027

03.02.2027

04.02.2027

https://m.edsoo.ru/9EKZO0DDWP

https://m.edsoo.ru/RCARYE6ZX

https://m.edso00.ru/X480Q078EE

41

AOCOIIOTHAS U OTHOCUTEILHAS
BIIQYKHOCTh BO3/yXa.
Haceiennsrii nap

10.02.2027

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

42

Teépnoe Teno.
Kpucrannuyeckue u amopdHsbie
Tena. AHU30TPOIUSI CBOMCTB
KpucTauios. XKunakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepHabl

11.02.2027

https://m.edsoo.ru/JXFWLMZNK

43

[InaBnenue u KpucTaIM3aIUA.
VYnenpHas TEI0TA IUIABICHUS.
CyO6nmumarus

17.02.2027

https://m.edsoo.ru/OX117G6MR

44

45

ypaBHCHI/IC TEIUIOBOro OajraHca

DneKkTpuszanus Ted.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUYECKHUX 3apsiI0B

18.02.2027

24.02.2027

https://m.edsoo.ru/OJUXGN2I1

https://m.edsoo.ru/QJ2S7WSBM

46

[TpoBOAHMKY, TUANEKTPUKH U
MOJTYNPOBOITHUKH. 3aKOH

25.02.2027

https://m.edsoo.ru/F3YVPQUYH




47

COXpaHEHHUS JIEKTPUUECKOTO
3apsjia

B3aumoneiictBue 3apsioB.
3akoH Kynona. Toueunblit
AJICKTPUICCKUN 3apsi]T

03.03.2027

https://m.edsoo.ru/SU3BUOTHH

48

Hanps>xéanocts
NEKTpUYecKOro nois. [Ipunnun
CYNEPIIO3UINH JIEKTPUUECKHUX
nosei. JInnuu HanpsKEHHOCTH

04.03.2027

https://m.edsoo.ru/9IKAWD2V6

49

Pa6ota cun
AJIEKTPOCTATUYECKOTO OIS,
ITorenmmain. Pa3nocTs
MMOTEHITNAJIOB

10.03.2027

https://m.edsoo.ru/VOPD9ASLF

50

[IpoBOIHUKY U TUANEKTPUKH B
IIEKTPOCTATUYECKOM I10JIE.
Jwusnexrpudeckas
IPOHUIIAEMOCTh

11.03.2027

https://m.edsoo.ru/12P2S3127

51

52

53

OnektpoéMkocTs. Konnencatop

DNEKTPOEMKOCTH TIIOCKOTO
KOHJEHCAaTOpa. JHEPTHUs
3apsHKEHHOTO KOHJEHCATopa
JlaGopaTtopHnast pabota

"N3MepeHune 2IeKTPOEMKOCTH
KOHJeHcaropa"

17.03.2027

18.03.2027

24.03.2027

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4F845

54

[TpuHIMn AEHCTBUS U
MIPUMEHEHNE KOHIEHCATOPOB,
KOIMMPOBAJILHOTO amnmapara,

25.03.2027

https://m.edsoo.ru/H3Q9PNHYY




55

56

57

58

59

CTPYHHOTO IPUHTEPA.
DNeKTpOCTaTHYECKast 3aIIUTa.
3azemyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUHN TOK, YCIOBUS
€ro CyILIECTBOBAHHS.
[TocTostHHbIM TOK. CHila TOKa.
Hanpsokenne. ConpoTuBieHue.
3akon OMa aJis yyacTKa Lenu

[TocnenoBarenbHOE,
napasuieIbHOe, CMEIIaHHOe
COEMHEHHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota
«3y4eHne CMEIanHoro
COEITMHEHUS PE3UCTOPOBY

Pabora 1 MoUIHOCTB
JJIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akoH OMa 1J1s1 OJTHOM
(3aMKHYTOH) 3JI€KTPHUUECKO
nenu. KopoTkoe 3aMbIkaHHe.
JlaGoparopHas paboTa
«3mepenune DJ1C ucrounnka
TOKa U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

PesepsHsiil ypok. KonTponbHast
pabota o Teme
"DnekTpoauHamMuka" /
Bcepoccuiickast mpoBepoyHas
pabora

0.5

0.5

07.04.2027

08.04.2027

14.04.2027

15.04.2027

21.04.2027

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

https://m.edsoo.ru/MFM6EIE5 X




60

61

62

63

64

O06o0maromuii ypok
«DNEKTPOAUHAMUKAY /
Bcepocculickas npoBepoyHas
pabora

DNeKTpOHHAs IPOBOIMMOCTh
TBEPABIX METAJLIOB.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpPUMEpax poJib M MecTo (u3MKu B
(hopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuTBIBaTh TPAHHIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKa, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN T'a3; MOAEIU CTPOCHHUS I'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacno3naBathe usnyeckue siBiaeHUs (Ipolecchl) 1 OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuun
CTPOEHHs BeIlleCTBA M  DJJIEKTPOJAMHAMMKHU: DPABHOMEPDHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLHs, B3aUMOJCIHCTBUE TEI;
nuddy3us, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJIaXk1eHnHn), TEIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
MJIaBJI€HUE, KpUCTAJUIM3alus, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a MNPy €ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHCTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCHONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpPJMHATA, MYyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHIa, MWMIYJbC Teja, KHUHETHUYecKas DSHEeprus,
NOTEHIMaJbHasl OJHEprHs, MeXaHudeckas paboTa, MexaHH4yecKas
MOIITHOCTh; TIPY OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUIA CMBICT
UCIOJIb3YEMBIX BEJIWYHH, MX OOO3HAu€HUs M EJAMHULIBI, HaXOAWUTb
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIUYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, HWCHOJB3ysS (U3MUECKHUE BEJIUYMHBI: JIaBJICHUE Tas3a,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJIEKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTh MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJNIE3HOrO0 JEUCTBUS TEIUIOBOI'O JBUTATENs; MPH
ONHMCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHAM

OnucelBaTh W3ydyEHHBIE DJJIEKTPUUECKHE CBOWCTBA BEIECTBA U
QNIEKTPUUYECKUE  SIBJICHUS  (NPOIECCHI), HUCHONB3ysd (PHU3HMUECKue
BEJINYUHBI: AIEKTPUYECKUI 3apsan, JIEKTPUYECKOE noie,
HAaIpsODKEHHOCTh  IOJIA, IOTEHLMANI, PAa3sHOCTh IIOTEHLHAIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYIIHI,
CBS3bIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C JIPYIMMHU

BCINYNHaMN

aHaM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SABICHMS, HCHOIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPAHEHUs MMITYJIbCA, IPUHLNI CYNEPIIO3ULUN CUJI, TPUHIUII
paBHOIIpaBUs HHEPLUAIBHBIX CUCTEM OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUsS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KUHETUYECKOM SHEPruU TEIUIOBOIO JBHUKEHHS MOJEKYN C
aOCOJIIOTHOM TeMIIepaTypoil, MEepPBBIA 3aKOH TEPMOIAMHAMUKH; 3aKOH
COXpaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KysnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCcKOoe

BBIpQKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATh OCHOBHBIE MPHUHIMIBI JEUCTBUS MalllMH, NPUOOPOB H

TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (QOopMyIHpOBaTH MTpoOJieMy (3alady) W THUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

000pynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiiTh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PUIUUECKUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAbHBIA CIIOCO0 U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEIMYMHAMH C
WCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH
(bu3MyYecKrX BEIMYHUH B BUJE TAOIUIl U IpadUKOB, AeNaTh BHIBOIBI IO

pe3yibTaTaM UCCICI0OBaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TP MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETMYMHBI U (POPMYIIbI, HEOOXOIUMBIE Ui €€ peIieHus,
MIPOBOAUTH PAcUEThl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Kau4C€CTBCHHBIC 3agaqyu: BBICTpanBaTh JJOTHUYCCKH
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHSI/IIICCKI/IG SABJICHUA

Hcnonp3oBaTh MOpU  pelICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOWMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpEeTalMi W NPEJACTABICHUS y4eOHOW U HAy4YHO-IOMYJISIPHOM
uH(pOpMalUY, TMOJYYEHHOW M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MOJYHYaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonb3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
KU3HH 111 oOecrieueHrs 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUs 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOTO ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtath B rpymnme ¢ BBIINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBAaTh ~ pabOTy  TPYNIbI, PALUOHAIBHO  PACHpeneysTh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalUsX, AJECKBAaTHO OLICHUBATH BKJAJ KaXkIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJOTHH, B IPAKTUYECKON ACATEIbHOCTH
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sIepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKUX 33134

11.3

114

Pacnio3naBate ¢u3uueckue sBIEHUS (IIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUYECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
ANEKTPOMAarHuTHasT MWHAYKLWSA, JEHCTBHE MArHUTHOrO TMOJds Ha
IIPOBOAHUK C TOKOM M JABWXKYIIMWCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpejomiieHue, HuHTepdepeHuMs, audpakuus U
MoJIApU3alusl CBETa, AMUCIEPCHUsS CBETa, (OTOAEKTPUUECKUM 3 PeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaaOaKTUBHOCTDH

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUICCKYIO MPOBOJAUMOCTD Pa3IHIHBIX
Cpel) U DJJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HaNpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnmanos, DJIC, paboTa Toka, WHAYKIIHS MarHUTHOTO
mons, cuna Awmmepa, cwia JlopeHla, WHAYKTHUBHOCTh KATYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsijl U CHjia TOKa B MPOIecce
FapMOHHYECKHUX 3EKTPOMArHUTHBIX Koje0aHui, boxycHoe
paccTosiHie W ONTHUYEeCKas CHJIa JIMH3BI, MPU OMUCAHWUU TPABHILHO
TPAKTOBAaTh (PU3WYECKUH CMBICT HCIOIB3YEMBIX BEIMYWH, UX
o003HaUYeHMUsI U EOUHMIIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJTUYUHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IpaBUJIBHO TPAaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 00O03HAYCHUS H CAWHUIIBI, YKa3bIBATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECINMYMNHAMU, BEIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHMHBI

AnanmusupoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHbl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajIeIbHOIO COCIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUECKOro 3apsjia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHCJA, TMOCTYynaTtel  bopa, 3akoH
palMOaKTUBHOTO pachaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpanu1IBI, 006J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUC BCKTOpPAa HWHAYKIHMKU MArHUTHOTO IIOJIA

IIpOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJiOM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI IO UCCIE0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHUI; MIPH
aToM (dopmyaupoBaTh MpoliemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIIICCTBJ'ISITB NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh U3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HCHOJIH30BAHUEM
NpsAMBIX ~ M3MEPEHUM; TMpU OITOM KOHCTPYUPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJIYYEHHONW 3aBUCUMOCTH (PU3UYECKUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeaTh BBIBOBI [0 PE3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna HpH  MPOBEICHUU




UCCIIEIOBAaHUH B paMKax ydeOHOTO OKCIEpPHMEHTa, YydeOHO-
HCCIIEN0BATENbCKOM U MPOEKTHOU AEATEIBHOCTU C UCIIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a0OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢dusnueckrue BENUYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ PEeIICHUS,
IIpOBOAUTDH paC‘-IéTBI U OLOCHHUBATH PCAJIBHOCTD MOJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBaHWUS,
UHTEpIpEeTalMi W NPEJACTABICHUS y4yeOHONW U HAY4YHO-IOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU
aHaJIM3UPOBATh MOJTydaeMyro HH(OpMaIuo

OOBSICHATh NMPUHLMIIBI ACUCTBUS MAalIMH, NMPHOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MAaCHOTO HCIIOIh30BAaHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecTiedeHns: 6e30MacHOCTH Ipu 00palleHuu ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISI COXpPAHEHUs 3[0pPOBbS U

cOOIIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karolllel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUTaHUpOBaTh ~ pabOTy  IpyNNbl,  PAlMOHAIBHO  pacHpeaessaTh
O053aHHOCTH M IUIAHUPOBATh  JIESATENBHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIO0r0 U3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena JjIeMeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
. METO/Ibl IO3HAHUS OKpYy>Xarouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpouLecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH

12 (buzmuecKux 3aKOHOB. [Tpunamn

' cooTBeTcTBUs. Ponb u Mecto ¢usuku B

dhopmupoBaHUn COBPEMEHHOM HAay4YHOU

KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEILHOCTH JII0ICH

2 MEXAHHUKA

KNMHEMATHUKA

MexaHuueckoe aBrokeHHe. OTHOCUTEIBLHOCTH
2.1.1 MeXaHn4deckoro nsmwxkennsa. CucremMa oTrcyéra.

Tpaexropus

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  yCKOpPEHHE
)1 2.1.2 MaTepuaibHOM TOYKM, UX IPOEKIUU Ha OCH
. CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMELLIEHUI U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. I'padpuku
2.1.3 3aBUCUMOCTH KOODPJMHAT, CKOPOCTH,
YCKOPEHHMH, yTH u repeMenieHus

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.2

2.1.6

CBobOoHOe majgeHue. Y cKopeHrue CB0OOOIHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHas
CKOpPOCTb. Ilepuon u 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHnuueckue YCTPOMCTBA: CIIUJIOMETP,
JBIDKEHHUE CHApSAOB, LIEMHBIE M PEMEHHBIC
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXIY MYyTSIMH, MPOUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBIDKEHUHM C HAYaJbHOM CKOPOCTBIO, PaBHOU
Hymo. M3ydyeHne ABUKEHUS IIapUKa B BA3KOM
KUJIKOCTH.  VI3yueHue  JBWIKEHUS  Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

JMHAMUKA

2.2.1

[TpunImMn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HproroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cwia. [IpuHIMND cyneprno3unuu

CHUJI

Bropoii 3akoH HberoToHa a1 MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroTona s

MaTCpHraJIbHBIX TOUCK

224

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUA
CKOJIbKCHUSA )41 cuiia TPCHUMA IIOKOAI.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

2238

229

[loctynaTtenbHoe M BpallaTeIbHOE JBUKECHHUE
abCoJIIOTHO TBEPJOTO Tena

MOMEHT CHJIbl OTHOCUTEIBHO OCH BPALIECHHUS.
[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO

tena B 1ICO

Texundeckne YCTpOfICTBa: INOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padoThl. U3yuenue aBUKEHUS
Opycka 10 HaKJIOHHON IUJIOCKOCTH TOJ
neiicTBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaedhopMupyeMol TNpyKWHE H PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarium.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIIETO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHUWA B MEXAHUKE

23.1

NMmnynec mMarepuanbHOM TOYKH, CHCTEMBI
MaTepuaibHbIX TOYeK. Mmmynsc cuibl u

HU3MCHCHHUEC UMITYJIbCA TCJIa

232

233
234

235

2.3.6

3akoH coxpaHenuss umnyiasca B HCO.
PeakTuBHOE nBMKEHNE

Pabota cuibl

MomHOCTb CHIIBI

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
Teopema 0 KHHETHYECKON SHEPTUU
[lorenumaneHas osHeprus. IloreHumanbHas
SHEPIUs yIpyro nepopMUPOBaHHOM
npyxuHsl. IloTeHunanbHass dSHeprus Tena

BOJIM3U TOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHI/IaJ'IBHBIe N HCIMOTCHLHMAJIBHBIC CHIIBI.
CBs3b pa6OTI>I HCIIOTCHIHMAJIBHBIX CHII C
U3MCHECHUCM MEXaHUYEeCKOMH SHEpIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON IHEPrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
539 TexHu4eckue yCTpONCTBA: ABUKEHUE PaKeT,
o BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET
[Ipaktrueckue pabotel. HM3yueHue cBs3M
53,10 CKOpPOCTEM Tel IMpu HEYNpyroM yaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BpoyHnoBckoe
neuxenne. [Iuddysusa. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHﬂ HacCTull BEIICCTBa

Mogenu CcTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJIENICH

Macca w™onekyn. KonudecTBo —BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama remneparyp Lenscus

3.1.6

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON YHEPIUH TEIUIOBOTO JIBHIKECHHS
yactul rasa. [llkana remneparyp KenpBrna
VYpaBuenne Knanelipona — Menzaeneesa.

3akon JlaabTOHA

I'azoBbie 3akoHBI. M30mpo1iecchl B UA€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMUYCCTBOM BCIIICCTBA:

M30TepMa, U30X0pa, n300apa

TexHnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckne paboTel. M3Mepenue Macchbl
BO3JyXa B KJIacCCHOM KoMHarte. Mccinenosanue
3aBUCUMOCTH MEXKIy IapaMeTPaMU COCTOSHUS

Pa3pEeKECHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUMKNU

TepmoanHamuueckass cucrema. BHyTpeHHss
SHEPTHUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

cIocoObI €€ H3MEHEHNS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHSIH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Ty4deHue. TernnoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

324

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHnenne
IIEPBOIo 3aKOHa  TEPMOIUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTanus

paboThl Taza

TermoBble MamuHbl. [IpuHIMIBL gelcTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TEIUOBbIX MammHax. Koaddumment
none3noro  geictBus  (manee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KI1/]

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpatumocTs  mporeccoB B MPHPOJE.
Temunossle JBUTATEIHN. OKOJIOTHYECKHE

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texnuueckune YCTPOMCTBA: J(BUTaTENIb
BHYTPEHHETO cropasus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. U3MepeHue yaenbHOR

TEIUIOEMKOCTH

33

AT'PET'ATHBIE COCTOSHMA BEILECBA. ®A30BLIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KoHAeHcarus. Mcnaperue




" KHUIICHHUE. VY nenvHas TeIJIoTa
napoo0Opa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTyPhI

KHIICHHUA OT JaBJICHUSA

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

332 BO3ayxa. HachlleHHbIi nmap
Teépnoe TeJIO. Kpucrannnueckue u
133 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KPUCTAJIJIOB. Kunxue KPHUCTAJIBL.
CoBpemeHHbIE MaTepHalIbl
134 [InaBneHne u KpuctayuM3auus. Y JenbHas
o TerioTa miasiaeHus. Cyonumanus
3.35 YpaBHeHHe TEII0BOro O6amaHca
TexHudyeckue yCTpOMCTBA: THUTPOMETP U
336 IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
o [IOJIyYE€HHUsI COBPEMEHHBIX MAaTE€pUaJIOB, B TOM
4HCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU
137 [IpaxkTrueckue paboTHI. N3mepenue
o BJIQ)KHOCTH BO3/1yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 DnexTpu3aus Ten. JNeKTpUUecKuit 3aps. JBa
o BUJIA DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
MOJIYTIPOBOIHUKH
4.13 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
4.14 Bsaumonerictsue 3apsinoB. 3akoH Kynona
4.1 DneKTpuyeckoe noJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIA. [TpuHIHN
o cynepno3unuu. JIMHMM  HanpsHKEHHOCTH
INEKTPUYECKOTO TTOJIS
416 PabGota cuim  2/E€KTPOCTATUYECKOrO  MOJIS.
o [Torenuman. PaznocTs nmoTeH1IMAIOB
417 IIpoBOOHMKM M IUANEKTPUKH B IMOCTOSHHOM

QJICKTPUYCCKOM II0JIC. HHBHGKTpH‘{eCKaSI




IMPpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopA.
DHeprus 3apsHKEHHOI0 KOHAEHcaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOI,
419 3JEKTPOMETP, DJIEKTPOCTaTHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJECHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
R IIpakTuueckue paboTHI. H3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CyHIICCTBOBAHUA IOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUUECKOE CONPOTUBJIEHHUE. Y IEIBHOE
o CONPOTHUBIICHUE BEILIECTBA
404 [TocnenoBarensHoe, napajieJbHOE,
o CMEIIaHHOE COEIMHEHUE TTPOBOTHUKOB
Pabota snexrpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenua
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (mamee — IJC) u
427 BHYTPEHHEE CONPOTUBIIEHHE HUCTOYHUKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOI)
anekTpudeckoi nenu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIUMOCTD TBEPBIX
498 METa/UIOB.  3aBUCHUMOCTH  CONPOTHUBIICHHS
o METaJIOB oT TEeMIIepaTyphbl.
CBepXIpoBOANMOCTh
42.9 DNIeKTpuYecKuid TOK B BakyyMme. CBoiicTBa
o 3JEKTPOHHBIX ITyYKOB
4.2.10 [onynpoBonnuku. CoOCTBEHHas! 1 IPUMECHAs




4.2.11

4.2.12

MPOBOJIUMOCTh TOJYIPOBOIHUKOB. (CBOMCTBa

p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIUS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENBHOTO

paspsaa. Monaus. [1nazma

4.2.13

TexHuueckue YCTPOMCTBA: aMIiepmerp,
BOJIBTMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COINPOTHUBIICHUS, BaKyyMHBIN JMO/,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOHprOBO}IHHKOBLIfI Auoa, raJJbBaHUKa

4.2.14

[IpakTnueckue paloThI. N3zyuenne
CMEIIAaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusieHus. Habmionenue

QJICKTPOJIN3a




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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