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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUI M TpeOOBaHUN K pe3ylbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yommux OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHupa oOyuatrommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIILHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlNKU MEKIPEIMETHBIX
CBsA3€H (UBMKUM C €CTECTBEHHO-HAyYHBIMU Yy4Ue€OHBIMH TMpeaMeramMud. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TIIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3HKU HAa Oa30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTO MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomuein. Mcmonb3oBaHWE W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpenelsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIy4eHHUS HOBBIX MAaTEpHalOB C 3aJlaHHBIMU CBOMCTBAMU WU JIPYTHUX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIICI0BaHUMH.

B ocHOBy kypca (usuku 1js ypOBHS CpEeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAI HUJel, KOTOphle MOXXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
oObenuHEH BOKPYr (Qusnueckux Teopuid. BemymuM B Kypce SBISICTCS
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNoyiaraeT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTECHIMAaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
bu3MKK ¢ pa3BUTHEM OOImeCTBa, a TakKkKe C MHPOBO33PECHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasiennocmu. Kypc dusuku mpemmoaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYECKUX MPHUIOKECHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJlep KaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYX ICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€3011aCHOCTH.

CTep>KHEBBIMU dJIEMEHTaMU Kypca (DU3MKHM Ha YPOBHE CPEIHETr0 OOIIEro
oOpa3oBaHusl SBISIOTCS (hU3MUECKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE€ MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TPHUPOAE, TPaHMIIAX
MPUMEHUMOCTH TCOPUH, JJIS OINWCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CHUCTeMHO-eSITENHbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexkKe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU NESITEIbHOCTH O0YyYarOIIMXCH.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANLHBIX KPAaTKOBPEMEHHBIX OKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B IporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHMYECKUX
MpakTUYeCKux padoT. BeifeneHne B yKa3aHHOM MepeyHe JabopaTOPHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJST M  OIECHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
0o0pa3oBaTEILHOIO TMpolecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBaHUSI U
ocHallleHus kabunera ¢Qusuku. Ilpm »s>TOM oOecreunBaercs OBJIAJACHHE
OOYYarOIIMMHUCS yYMEHHUSIMU TPOBOJUTH KOCBEHHBIC H3MEPCHHS, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PAcYETHBIX W KAueCTBEHHBIX
3amad. [Ipy 3TOM M1 pacUETHBIX 3a/1ad MPUOPUTETOM SBIISIOTCS 3a7add C SIBHO
3aJlaHHOMN (PU3UYECKON MOJIEIIBIO, TTO3BOJISIFOIINE TPUMEHSTh U3YyUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpUpys 3HaHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M MPOIIECCOB B OKPYKAIOLIEH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CledYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3MKY Ha YPOBHE CPEIHETO 001IIero 00pa3oBaHUsl TOJDKEH H3yJaThCs B YCIOBUAX
NpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE0OX0aUMOe J1labopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme o (pU3MKe YUEHHMUECKUX MPAKTHUYECKUX padO0T U JEMOHCTPAILIMOHHOE
o0opy10BaHUE.

JleMoHcTpaliMoHHOE  00Opy/IoBaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUYUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW H  MPOIECCOB, OMIUPUUYECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYamommxcs. TeMaTHdecKue KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMH TIEJIAMH U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SIBJISIFOTCS:

e (opmupoBanue wuHTEpeca M CTpEeMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YUYCHUIO TPUPOJIBI, PAa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TIO3HAHUS U (popMUpOBaHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHWE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYeCKUX 3HAHUHN M HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBaHue mpeaCTaBICHUNA O poiM (PUMKHU NIJI PA3BUTUS JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHrne ITUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIIEeIyIOINX 3a71ad B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero o0pa3oBaHusI:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  0o0mMX  (PU3HUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS  JUIS
OOBbsiCHEHUS (PU3MYECKUX SBICHUHW B MpUpPOAEC U IS TNPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U MPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaINH,
OIPEIENICHUS TOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHsS YMEHMI MPOEKTHO-NUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HezeN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BbIOOP
poBeNeHUsT J1a0OpaTOpHBIX pPabOT M OMBITOB C YYETOM HWHIWBUYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®usuka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMUS OKPYKAIOLIETO
Mupa. Ponbp DOKCriepuMeHTa M TEOpUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKE.

MogaenvpoBanue (u3NYECKUX SBICHUM M mporeccoB. HayuHble TMmoTe3bl.
dusnyeckre 3aKOHbI U TEOPUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHanoroBsle M 1UGPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemernienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHUE MaTE€pUaIbHOW TOYKH, UX MPOEKIUHU HAa OCHU CUCTEMBl KOOPIMHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUkKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JBIDKCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Te B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHMS Tea, OPOIIEHHOTO TOJA YIjoM K TOPU3OHTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yyeHue ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmumnesd. IlepBeit  3akoH  HeroToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuiia Tsxkectd. IlepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, cCkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEHUS U cuiia TpeHus nokos. KoadduimeHT tpenusi.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE JIBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOTO TEIIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPIUU.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust Opycka o HaKJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaiuu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

WNmnynec MarepualibHOM TOUYKM (Tena), CHUCTEMbl MaTEpHAJIbHBIX TOYEK.
HMMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTHH.

[ToTennmanbHas DHEPTHSL. [ToTeHumanbHas DHEPIHUs yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuManpHass  3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOLOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTrUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgiekyasipHast u3nKa 1 TEePMOJAUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUIl BelecTBa. MOJENIU CTPOCHUs Ta30B, XKUIKOCTEW U
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KMHETHYECKOW TEOpPUHM HACabHOrO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B Wa€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, QoTtorpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUIA.

OneiThl 10 MU PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILLIECTBOBAaHUE MEXMOJIEKYIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTpUPYIOIIas IPUPOLY AABIEHHUS ra3a Ha CTEHKH COCYya.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHHS HIACANBHOTO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccenenoBanne 3aBUCHMOCTH MEXIY apaMeTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepmoauHamMuueckass cucrema. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
JHEpPrusi  OJHOATOMHOIO  MJACAJbHOrO  rasza. Buasl  Temionepenadu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3Iy4CHHUE. Y IeJIbHAs TEIUIOEMKOCTD BELIECTBA.
KosimuecTBo TemnoTHI IpU Temonepesaye.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUpPO/IE.

TernoBble  MamuHbl.  [IpUHOUMIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEIIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nerctBus TemioBod mamuHbl. [{ukn KapHo u ero ko3guiMEHT MOJIE3HOro
NeNCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

MN3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku W3 OyTBUTIKM TIOJA JIEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpPTUH (TeMIlepaTyphl) Teja MpU Terionepeaaye.

OnelT MO anuabaTHOMY pACIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u kKoHjeHcanus. Vcnapenue u kunenue. AOCOIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKugkue kpucramibl. CoBpeMeHHble MarTepuanbl. [lnaBnenuwe wu
KpUcTayuM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUs] KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOoHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1a6opamopHuvle pabomol

N3mepenre 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Pasznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
OJIeKTpU3alMsl TeJ. OJEKTpUYECKU 3apsia. JlBa BuAa dIEKTPUUYECKUX
3apsanoB. [IpOBOJHUKH, AUAJIEKTPUKU M MOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOrO 3apsija.
B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3eKTpUUYECKUIT 3apsi.
Onekrpudeckoe mnoje. Hanpspk€HHOCTe  Anektpuueckoro moiid.  [IpuHuumn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHMKM M JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jlvanexkrpryeckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aIapatT, CTPYHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnexkTpocTaTudecKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMH U JUJICKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3mepeHne 2eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOITHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABIKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3akoH Oma 11 oJHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. KopoTtkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOIUTHYECKas: AUCCOIUALIUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B raszax. CamMoOCTOSATEIbHBIM M HECaMOCTOSATENbHbBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKHA TOKa, OJJICKTPOHArpeBaTEIbHBIC TPHUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiibl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMenaHHOe COeIMHEHUE TTPOBOIHUKOB.

[IpsiMmoe wu3MepeHHEe dIEKTpOABMXKYIEH cuibl. KopoTkoe 3aMblkaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIUMOCTh BO3yXa.

OHOCTOPOHHSISI TPOBOJAMMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yyeHue cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anexTposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBisSeTcs ¢
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHHE, Hay4HbIM (akT, rumore3a, (Guznueckas BeIWYMHA, 3aKOH,
Teopusl, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUU, JWHEWHas (QyHKIMS,
napaboia, runepOosa, ux rpauku ¥ CBONCTBA, TPUTOHOMETPUUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B XKUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEIUIONIEPEIayH, TEIJIOBOEC PABHOBECHE),
AIIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apPOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, 3JIEKTPOHArPEBATEbHBIE puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

IlocTostHHBIE  MarHUTHL.  B3amMmoneWcTBHEe  NMOCTOSHHBIX ~ MArHMTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiel. JInHMKM MarHUTHON WHAYKIUW. KapTuHa JMHUM MarHUTHOU
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarauTHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaelcTBre TPOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs Cujia HWHAYKIUM. 3aKOH AJIECKTPOMAarHWTHOM
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABMKYIIAS CHJIA WHAYKUAH B
MIPOBOJHUKE, IBMKYIIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh.  fIBJE€HHME CAMOMHIYKIMU. OJICEKTPOABIKYILAS  CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIIKHA C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIECH CHIIBI UHIYKIMU OT CKOPOCTH MU3MEHEHUS
MarHMuTHOTO ITOTOKA.

SIBiieHrE CAaMOMHTYKITMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMmpOMAZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKUX
kosebanuil. [IpeBparieHne sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMArHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. PezoHanc. BoiHy X 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsL.

[lepemennbiii TOK. CHUHyCOMIAIbHBIM TIEPEMEHHBIA TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, IMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOaTeNbHOM cHUCTEMbl (NMPYXUHHBIA WIN
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHCc mnpu MOCIIEOBATENIBHOM COEAUMHEHUU PpE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a HA HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEPEeMEHHOr0O TOKa B IENM W3  TOCJEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W MOpPOJOJIbHBIE  BOJIHBI.
HNuTtepdepenius u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KalOIe Cpeibl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHHKE W MEIUILIMHE, pajap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHUE TOTIEPEUHBIX U MPOIOIbHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenre cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJeOaHUM.



HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, Judpakuus, UHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CrnoxHbIi coctaB Oenoro cseta. Ler.

CobOuparoniie W pacceuBaroniie JuH3bL. ToHkas JsuH3a. DOKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeEJIWYEHUE,
JJaBaeMo¢€ JIMH3O0M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(PEpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakius ceta. [udpakumonHas pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHruecKkue YyCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenue natepdepeHinm cBera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOILBIO TTPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbI0 JUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul



N3Mepenue nokaszaTess NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['panuiel  TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynaTs
CIEIUAIIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUIMHBIL.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPTHUS
MTOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3aKOHBI
dborodddexra. YpaBuenue DiHiTeitHa nis gotoaddexra. «KpacHas rpanuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, COJIHEUHAasl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTod(PdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHETHETO (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopra mo paccessHUIO 0 -HaCTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBbIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHO-BOITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHudeckue yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHHE: CIEKTPajbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe9aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Bisinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO pacaja.

OHeprus CBA3U HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl spa.

Snepneie peakunu. [lenenue u cuHTE3 AIEP.

Anepnwiii peaktop. Tepmosinepusiid cunTe3. [Ipobnembl M HEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3auMOAeHCTBUA. EAMHCTBO PU3nyecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa U NMPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siiepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3B&3mHoro Heba. Co3Be3mus, SpKHe 3BE3NBI, IUIAHETBI, MX BHIMMOC
JBIDKCHUE.

ConHeyHas cucrtema.

Connue. ConHeunass akTuBHOCTh. McrouHuk sHeprum ConHUa W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kjiacc —
CBETUMOCTBY». 3BE3bl IJIaBHOM NOCIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunbiii [lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m xBaszapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3z0eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl ACTPOHOMMH.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3nsa CEBEPHOro MOJyIIapUs U IPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O6o0maronee NOBTOPEHUE

Ponb Qu3uku u acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (GPU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHA B 11 kiacce ocymecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M € KypcamMH MaTE€MaTHKH,
OMoN0oTNY, XUMHUH, reorpadvu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C WU3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnores3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJEINb, U3MEPEHHE.

Mamemamuxa: pewIeHHWE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHI U MX MPOEKUMUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUMN, TMPU3HAKU TOJ00US TPEYroJbHUKOB,
ompeiesieHne IONIAaU TIOCKUX GUryp u oobéMa Tel.

buonoeus: snextpuueckue SBICHUS B JKHBOW MPUPOJE, KoyieOaTeIbHBIC
JBUKCHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOM IPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJINn3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMIICTPSICCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



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

OcBoenue yuebOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCIEUYHTH TOCTIDKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalONUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JEITEIBHOCTH B MPOILECCE Peaanu3ali OCHOBHBIX HAIlPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYETOBEYECKHX T'yMaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3alIliy;

YMEHHE B3aNMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X (QYHKIUSIMHA U HA3HAUYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOU UJECHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DM3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3cTeTHYECKOro0 BOCIIMTAHUA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOYas ICTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;



5) Tpya0BOIro BOCIIUTAHMSI:

MHTEpPEC K pa3IMuHbIM cdepam npodhecCUOHATBLHOU eATeTbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH KU3HH,

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacuIMpeHre OmbITa JEATeIbHOCTH SKOJOTWYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH TI0 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMSI:

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

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESITEJbHOCTH, TOTOBHOCTH B IpOIlECCe
U3ydeHus: (QU3MKA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEAOBATEIBCKYIO
NeATeTbHOCTh MHIUBUIYAIBHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jijornueckue JaeicTBuA:
CaMOCTOSITEIbHO  (OPMYJIMpPOBaTH W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENCNIATh LENU JCATCIBbHOCTH, 3aJaBaTh IApaMETPpbl U KPUTEPHUH HX
JIOCTH)KCHMUS
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEUMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YU4€TOM aHajdu3a WMEIOLIUXCS
MaTEepUATbHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTB KOPPEKTHUBHI B JIESITEIIBHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEABHOIO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUSI,
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HSHHBIX TTPOOJIEM.
ba3oBble ucciaenoBareabCcKkue AeiicCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIIOUYEBBIMU MOHATHUSMH W METOIAAMHU
bu3nUecKoil HayKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN NESITEIbHOCTH
B 00y1acTd (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrO COJEepKaHUsl, TPUMEHEHHUIO Pa3TUYHBIX
METO/IOB [TO3HAHHSI;

BJIAJECTh BHUJAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHpETalud, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBaTh TIOJIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUUYECKYIO 001acTh
KU3ZHEIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBbBIE UJIEH, MPEUIaraTh OPUTHHAIbHbIE MTOAXO0AbI U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ unpopmaumeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHs] UHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENbHO OCYUIECTBJISATh IOUCK, aHaju3,
CUCTEMAaTH3allUI0 U HWHTEPIPETalni0 MHPOPMAlUMU pPa3IMYHBIX BHIOB U (Popm
pEJCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcoOMIoJiecHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, IMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX aHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHayeHMs] HTHPOPMAUHU U LEJIEBON ayAUTOPHUH, BHIOMpPAs ONTUMAIBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILIECTBIIATH OOIICHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(DJIUKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEHUCTBHI C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh I1€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacmpenenatb poid ¢ y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJAJa WU KaXJOTO YYAaCTHUKA KOMAaHIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUUAA HOBHU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEJIbHYIO AESTENbHOCTh B 00JacTH
(GU3MKM W aCTPOHOMHUH, BBISBIIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3aj]1a4, MJIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATNIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUN;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pyIHUIMH B 001acTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peuieHus;



YMETh OLICHMBaTh PUCKM MU CBOEBPEMEHHO MNPUHUMATh PEUICHUS MO HUX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

MPUHUMATh ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTHUX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIESTCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpouecce n0OCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPAMMBI
no (Qu3MKe i1 ypOBHS cpeaHero oOmero oOpa3oBaHusS y 0O0yJaronuxcs
COBEPILICHCTBYETCS SMOILIMOHAIBHBIN WHTEIICKT, MpeAnoJararouun
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOW SMOILIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBaThCI K
AMOIMOHAJILHBIM U3MEHEHUSM U MIPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIIEXY, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHUE JACHCTBOBATh MCXOJA M3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIICH CITOCOOHOCTh MOHUMATh YMOIMOHAIIBHOS COCTOSHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIIECHUS, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSI, POSBIISITH HHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPaA, B PA3BUTUHU COBPEMECHHOM TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JEITEIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIMAIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEHM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUI 3apsij] PU pelIeHnn (PU3NIECKuX 3a/ad;

pacrno3HaBath (U3UYECKHUE SBICHUS (MPOLECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKHU, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



ANEKTPOAUHAMUKHU:  PABHOMEPHOE W PABHOYCKOPEHHOE  NPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3aumMojiecTeue Ten, Auddys3us, OPOYHOBCKOE IBWKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIApEHUE, KOHACHCAIWs, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JTaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY [apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPSJIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€JIa, KUHETUYECKasi SHEprus, MOTCHUHUAIbHAS SHEPIUsl, MEXaHU4YECKas
paboTa, MexaHM4YecKass MOIIHOCTh; NpPH ONUCAHWW TPABUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M €IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHME BEJIMYUHBL: JaBJIECHUE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKasi PHEPrysl XaOTHYECKOTO JBIKCHUS MOJICKYJ, CpeIHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MpaBUJIBHO TPaKTOBaTh (DU3MYECKUH CMBICI MCIOJb3YEMbIX BEJIMYUH, WX
0003HaYeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3UUYECKHUE BEIMYUHBI: JICKTPUUYECKUN 3apsij,
ANEKTPUUYECKOE T0JIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIUYUHY C APYTUMH BEIMUYUHAMH,

aHAIM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI ¥ MPUHIHUINBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u 11l 3akonsl HeroTOHA,
3aKOH COXPaHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS MMITYJIbCa,
NPUHLNAN CYNEPNO3UIUA CUJI, TPUHIUIT PABHOMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHENH KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHMS
AIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbopMyJIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHUE W YCIOBHUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHIMIBI JACHCTBUS MAalllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHS MX 0O€30MacHOr0 HCIOIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCICAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OPYI0BaHUSA, IMPOBOJIUTH OIBIT U
(GbOopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHUs U HCIONb30BaTh HW3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHU;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3MUECKUMHU  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B
BUJIE Ta0OnMIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIEA0BAHNUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIEIOBAaHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy1I0BaHUS;

pemarh pacu€THble 3aJaud C $BHO 3aJaHHOW (PU3MUYECKON MOJIeNblo,
UCHOJIB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcCUYEThl M OLICHUBATh PEaJIbHOCTb
MOJIY4YeHHOTO 3HAaUeHUS (PU3HUECKOU BEJIMYMHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHbBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPENICTABJICHUS YYEOHOW W HAyYHO-TIOMYJISIPHON MHGPOPMAINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJIy4aeMyto HH(POPMaLUIO;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HaAyKd, OOBACHEHHE IIPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTUYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAUMOHAIBHO pacHpelesTh OOS3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELICHUE PACCMATPUBAEMOM IPOOIEMBI.

K xoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B PA3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (U3MUECKUX MO/IEei:
TOYEYHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUYHbI UCTOYHUK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAHTOBOW (PU3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aWMMOJIECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHWCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSIMOJIMHEWHOE PACHPOCTPAHEHUE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U HOJAApU3ALMSA  CBETa, JHUCIEPCUS  CBETa,
dbotoanekTpudeckuii 3Pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBECHUE
JMHEWYATOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIUOaKTUBHOCTD;
ONMUCHIBATh W3YUYEHHbIE CBOMCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpea) |

AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, NMEKTPOABIKYINAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cwia Ammepa, cuina JlopeHia, MHIYKTHBHOCTb
KaTyIIKHW, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO IOJIEW, MEPUOJ W YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii W CHJa TOKa B MPOLEcCce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosiHuEe U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUYECKHIMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBATh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJIEHUS M IPOLECCHI, HCIOIb3Ys
bu3nYecKue BEJIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIJIEp, MPU ONUCAHWU MPABUIBHO TPAKTOBaTh (PU3MYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCEA0BATEIBHOIO U MapalieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHeHHE ODWHIITEWHA i doTtodddekTa,
3aKOH COXPAHEHHS DHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHECHMS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOI0 4YMclia, MocTynatsl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCIOBUS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH;

ONPENIENIATh HAIIPABICHHE BEKTOPA UHAYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HUCCICJAOBAHUIO (PU3WYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IIPU 3TOM
dbopmynupoBath mpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIHpOBaTh BHIBOIBI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUHN: MPU HTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, JAeaTh BEIBOBI MO pe3yjIbTaTaM UCCIIeI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyjJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OJKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATENLCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIIeHUus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHUM C ONOPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SABICHNUS;

UCIONB30BaTh  IMPU  pPEIIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUH, MOJYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATh MOJIydaeMyto HH(POPMAIIHUIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAalIMH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHON
KU3HY;

INPUBOAUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW JKU3HU
Ui obecrieueHus: 6€30MacHOCTU MPU OO0palleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMH, JIJIi COXPAHEHUS 3J0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PaLUOHAIBHO pACHpPElesITh O0OS3aHHOCTU U
IJJAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE paCCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Uroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
) KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlffj;lifjsiggﬁfmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Jlara uudgpoBbie
Ne ni/m Tema ypoka KonTpoabubie IIpakTuuyeckue
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa O IPUPOJIE.
1 Hayunrie MeT(})];[(bI HO?I»)H;.)HI/ISI 1 bubnmorexa LOK
i https://m.edsoo.ru/ff0c32e2
OKpPY’KaloIlero Mupa
Pousb 1 Mecto ¢uzuku B
) dbopMHUPOBaHUH COBPEMEHHOMN | bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JII0IEN
3 CraproBas KOHTpOJIbHAs paboTa 1 1
MexaHnueckoe ABUKEHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO bu6mmoreka [IOK
4 nBuxkeHus. [lepememenue, CkopocTs, 1 https://m.edsoo.ru/ff0c3508
YCKOpEHHUE bubnmnoreka [JOK
PaBHOMEpHOE ITPSAMONIMHETHOE https://m.edsoo.ru/ff0c3620
JIBIDKCHUE
5 PaBHOyCKOpEHHOE TPSMOJIMHENHOE ] bubmuoreka [IOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e
6 CBobogHoe maieHue. Y CKopeHue 1 bubmuorexa [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.
. bubmuorexa [JOK
7 JBr>keHre MaTepraibHON TOYKH T10 1

OKPYKHOCTH

https://m.edsoo.ru/ffO0c3ada




[Tpuniun otHocuTenpHOCTH ["anues.

Touku. Teopema 06 U3MEeHEHUN
KMHETUYECKON SHEPIUU

8 HNuepuuanbHbie CUCTEMBI OTCUETA bubmmorexa LOK
i ' https:/m.edsoo.ru/ff0c3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipunmun
9 cynepno3uiuu cuil. Bropoii 3akon bubmmorexa LIOK
Hep - Dropon https://m.edsoo.ru/ff0c3bes
HeroToHa 17151 MaTepuanbHON TOYKU

10 Tpernii 3akoH HproToHa 1151 bubnnorexa [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckast bubmmorexa LHOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenus. KoadduumeHt tpenus.

13 Cuia CI(:H OTHBHCI;I)H(I:I npu I[anceHI/m bubnmorexa LIOK

P P https://m_edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTymarenbHOe U BpalaTeibHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO Tea. bubnuotexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Teja
NMitynbsc MaTepHaIbHON TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYEK. bubmuorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmoreka [JOK

https://m.edsoo.ru/ff0c4502




17

[ToreHuunanpHas SHEPTHUsL.
[TorennmansHast SHEPTHS YIPYTO
ne(pOpMHUPOBAHHON MIPY>KUHBL.
[TorennmansHas SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

[ToreHIManbHBIC U HETIOTCHIIUATBHBIC
cuiibl. CBsA3b pabOThI
HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
N3MEHEHHEM MEXaHNnIeCKOH SHEPTHUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa»

20

21

22

23

KonTponbHas pabora no teme
«Kunemaruka. J[unamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETHYECKOU Teopuu. bpoyHOBCKoe
neuxenue. Audpdysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUS Ta30B, JKUIKOCTEH
Y TBEPABIX TEI

Macca monekyn. Konnyecto
BemectBa. [locTostHHas ABoraapo

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

24

TermoBoe paBHOBecue. TemnepaTypa




u e€ usMmepenue. [llkana Temneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepatypa Kak Mepa
26 CpeHel KHHETUYECKON IHEPTUr bubnmoreka [JOK
JIBUKECHHSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona
27 3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTtopHnas pabota
73 «MccnenoBanne 3aBUCUMOCTH MEXKIY
napaMeTpamy COCTOSHUS
Pa3peKEHHOT0 raza»
29 M3omponeccel B UIE€aIbHOM Ta3e U UX bubnnorexka [JOK
rpadguueckoe npeacTaBleHUE https://m.edsoo.ru/ff0c570e
bu6mmoreka [IOK
30 Konrtponsnas pabdora 3a 1 noiayroaue hitps://m.cdsoorw/ff0c5952
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
31 criocoOs! e€ n3menenus. Konnyectso bubnnoreka [HOK
TEIUIOTHI U paboTta. BuyTpeHHs s https://m.edsoo.ru/ff0c5c36
DHEPrHUsl OJHOATOMHOIO UEATILHOTO
rasza. Bunsl rennonepenaun
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mpolece
13 IlepBblii 3aKOH TEPMOJMHAMUKH U €T0 bubnnorexka [HOK

NPUMEHEHHE K U30IPOIIeccaM

https://m.edsoo.ru/ffOc5efc




HeoOpatumocTs npoiieccoB B

bu6mmoreka [IOK

34 .B i
HIPEIPOE. BTOPOH SaKoH https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU

35 [Tpuniun nevicteus u KII/ TenmoBoit bubmuoreka [JOK
MaIIuHbI https://m.edsoo.ru/ff0c600a

36 Huxin Kapno u ero KI1/|

37 DKOJOTUYecKHe MpoOIeMbl
TEIUIOHEPTETHKU

18 Ob6o06maromuit ypok «MosnekynspHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa [OK

YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)

40 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComI0OTHAs U OTHOCUTEIbHAS

41 BJIAKHOCTH BO3/1yXa. HachleHHbIn bubmmorexa [OK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n

42 amopdHbIe Tena. AHU30TPONHA bubnnorexka [HOK
CBOMCTB KpHUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KkpucTaiyibl. COBpeMEHHBIE MaTepPHAITBI
[InaBrneHue u KpUCTaIIN3ALIUS.

43 VY nenpHas TEMI0TA MJIaBICHUS bubmorexa HOK

! ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHCHHE TEILIOROTo baarca https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3alus Tell. DIEKTPUUECKUI bubnuorexa [JOK




3apsia. JBa BUIa IIEKTPUYECKIX
3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

https://m.edsoo.ru/ffOc6bcc

46 OJYOPOBOJHUKHU. 3aKOH COXPaHEHUI buGnnorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bec
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3akoH
47 Kymnona. Toue4yHnIl di1eKTpUdYeCKUi buGnnorexa LIOK
y ' p https://m.edsoo.ru/ffOc6ces
3apsj
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nons. [puHumn cynepno3uuuun bubnnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cuit aneKkTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
) HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
ITIpoBOIHUKH U DUAIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubnnorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoéMkocTh. Konnencaro
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubnmorexa LIOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
IIEKTPOEMKOCTH KOHJEHcaTopa"
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMUPOBAJILHOTO

ammapara, CTpyHHOTO IpUHTepa.




55

56

57

DNeKTPOCTaTHYECKAs! 3aIIUTA.
3azemyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHUSA €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
ydacTKa 1enu

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOB»

PaboTta 1 MOIITHOCTB ANEKTPUYECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa a1 TOJTHOM (3aMKHYTOM)
anexkTpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJ1C uCTOUHUKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHbIil ypok. KonTpoibsHas
pabota o Teme "DnekTpoauHamMuka'" /
Bceepoccuiickas nmpoBepouHast paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

61

O06o0maromuii ypok
«INEKTPOIUHAMHKAY /
Bcepoccuiickas mpoBepodHas paboTa

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be




DJIEKTPUUYECKUI TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U

63 IpUMeCHas MPOBOAUMOCTb. CBOMCTBA | bubnmoreka [JOK
p—n-nepexoaa. [lonynpoBoaHNKOBEIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DIIEKTPUUECKHUI TOK B paCTBOpax 1

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DJIEKTPUYECKHI TOK B Ta3ax.

65 CamocTosiTenTbHbIN 1 | bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeEXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonTponbHas pabora no teme

67 «9nekrpocratuka. [locTosHHBIN : bubnuotexa [JOK
3NEKTpUYEeCKUil TOK. TOKH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPEeAAX»

68 PesepBubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KounuectBo yacos DJIEKTPOHHbBIE
Nen/m  Tema ypoka Kourpoubnble IIpakTHyeckue Aara tupposhie
Bcero H3y4YeHUs1 oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMoJielcTBHE. MarHuTHOE 110JI¢. 1 bubnunoreka LIOK
BekTop MaruutHOM MHAYKIUU. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIMH
MarauTHO€E 1oJI€ MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 CrapToBas KOHTpOJIbHas paboTa 1 1

4 JlaGopaTopnas pabora «3yueHue | bubmmnoreka HOK
MarHUTHOTO ITOJII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ ToKoM. Cumita Amnepa.

5 JlaGopaTopHas pa6(3Ta ] | bubmmnoreka HOK
«HccnenoBanne neMCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

6 JBIKYILYIOCS 3apsKCHHYIO YaCTHILY. | bubmuoreka [JOK
Cuna Jlopenmna. PaboTta cuisl https://m.edsoo.ru/ff0c9df4
Jlopenua

7 DJneKTpoMarHuTHas HHAyknus. [loTok 1




BEKTOpa MarHuTHOM uHAyKuu. IJ1C
WHJYKIHAU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes

JlaGopaTopHas paboTta
«ccnenoBanue sIBICHUS
AJICKTPOMArHUTHON WHIYKITHH)

NunykTuBHOCTB. SIBICHUE
camonnaykiuu. JJ1C caMouHayKIUK.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
JIEKTPOMArHuThl, MEKTPOIBUIaTEINb,
YCKOPUTEIIN JJIEMEHTAPHBIX YaCTHII,
MHIYKIMOHHAs [1€4Yb

11

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHIAYKOUS)

bu6mmoteka IIOK
https://m.edsoo.ru/ffO0cab82

12

13

14

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
SHGKTPOMaFHI/ITHaH UHAYKIOUS»

CB00o/1HBIE MEXaHUYECKUE
Kosnebanus. ['apMoHnUeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

JlaGopatopHnas pabora
«HccrnenoBanue 3aBUCUMOCTH
neprozaa MajbIX KojeOaHui Tpy3a Ha
HUTU OT JUIMHBI HUTH U MaccChl Ipy3a»

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06




15

Koneb6arenbubiit koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIC KOJeOaHus B
UJeaTbHOM KOJIeOaTeTbHOM KOHTYPE.
AHanorust M1y MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

16

17

18

19

20

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHBIC
KoaeOanus

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JICWCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaNpsHKEHUS

Tpancdopmarop. [Ipoussoactso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JTNHUN
JJIEKTpoIepesady

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubmuoreka [IOK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

21

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnb3oBanus
ANEKTPOIHEPTHH B IOBCEAHEBHOM




KHU3HU

MexaHnuyecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunorexa LIOK

22 pacrpocTpaHeHus U JJIUHA BOJHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI

3 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHBIE BOJIHBI, UX

24 cBOMCTBa U cKopocTh. [IIkana bubmrorexa LIOK

https://m.edsoo.ru/ffOccfeQ

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUMIBI paIUOCBS3U U

25 TeneBuaeHus. Pa3BuTtue cpenacTs
cBs3u. Paguonokanus

26 KonrtponsHas pabdora «Konebanus u bubmmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8

bu6mmoteka IIOK

27 KonTponbHas pabota 3a 1 monyronue hitps://m.cdsoorw/ff0cd350
[IpsimonHENHOE pacpOCTpaHEHHE
CBETa B OJIHOPOJHOM Cpeje.

)3 ToueuHblii ICTOUHUK cBeTa. JIyu bubnuoteka [JOK
cBera OTpakeHue cBeTa. 3aKOHbI https://m.edsoo.ru/ffO0cd4e0
oTpaxkeHus ceerta. [loctpoeHue
M300paKeHUH B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe

79 BHYTpEeHHEE oTpaxeHue. IIpenenbHblin bu6muoreka [JOK
YIr'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUS

30 JlabopaTtopHas pabota «3mepenue bu6muoreka [IOK




IIOKa3aTeiid MPECJIOMIICHUA CTCKIIA

Jlunssl. [TocTpoenue n3odpaxxeHuil B

https://m.edsoo.ru/ff0cd67a

. bubnnorexa [JOK
31 nuH3e. Popmysia TOHKOM JIMH3HI.
https://m.edsoo.ru/ff0cddle
VYBenu4yeHue JUH3bI
Jlaboparopnas pabota
32 «HccnenoBanue CBOWCTB
M300paXKCHUH B TUH3AX)
Hucnepcus ceera. CI0XHBIA COCTaB
13 6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcun
CBETa»
Hurepdepennus ceera. JJudpakums bubnunoreka LIOK
34 ceta. [ludpakinmonnas pemeérka https://m.edsoo.ru/ff0ced22
[TonepedyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsapwusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
['panu1Ibl MPUMEHUMOCTH
36 KJIaCCUYECKOU MexaHUKU. [locTynarsl bubnuoreka [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
but6mmorekxa [IOK
37 3ameyieHre BpeMEHH B COKpaIlleHNe
https://m.edsoo.ru/ffOcfad?2
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
. bubmuorexa [{OK
38 yacTullbl. CBSI3b MacChl C SHEPTUEN U
https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPrusi MOKOs
39 KonTponpHas pabota «OnTuka. bubnmoreka [JOK




OCHOBBI crieNMaIbHON TEOPUHU
OTHOCHUTEIHLHOCTHY

®otonsl. Dopmyna [Inanka. Jueprus

https://m.edsoo.ru/ffOcf6£0

bubnunorexa LIOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 1IOK
HOJIMOTCKA
41 oroa(pdexra. OnbITe A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHUE
42 aﬁHMTeIgI)Ha nqs)lq)@oma@(}l@)ema bubmrorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbithl [1. H.
. bubmuoreka [{OK
43 JleOeneBa. XumMudeckoe JIEUCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
(boTorIeMEeHT, POTOAATUHK,
CONTHEeYHas OaTapesi, CBETOUO]T
45 Pemenue 3amad mo reme «1EeMEHTHI bu6mmoteka IIOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [IOK
pPOpAA 1O b t https://m.eds00.ru/ff0d091a
[Inanerapnas mozens aToma
bu6nunorexa LIOK
47 IToctynater bopa
TYHATBE HOp https://m.edsoo.ru/ff0dOafa
Wznydenne u noriomieHue (OTOHOB
48 I I/I}ll'lqe exoJie aTOM;H co H(()ll)"O OBHSI bubmmorexa [IOK
p pexon . & yp https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyrou. Buasl ciekTpos
49 BonnoBbie cBolCTBa yacTuil. BoJHBI bubmuorexa [IOK




50

51

ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4CHHE

OTtkpbiTHE PaAUO0AKTUBHOCTU. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOaKTUBHOTO U3TyYEHUS

CgoiicTBa anbda-, 6era-, ramma-
u3nyueHus. BiusHue
PagIiOaKTHBHOCTH Ha YKHBBIC
OpraHu3MbI

https://m.edsoo.ru/ff0dOca8

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-uznyueHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B S7pe.
SAnepHsle peakuuu. S nepHbIi peakTop.
[TpoGnemsbl, mepCreKTHBHI,
JKOJIOTUYECKHE ACIIEKTHI A1epHOMN
JHEPreTUKU

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTPOHA. METO 16l HAOTIOICHUS U
pEruCTpaly JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTanbHble
B3auMoaercTBud. EMTMHCTBO
(bu3MUECKOI KapTUHBI MUPaY

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHS ACTPOHOMHH.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMUH. Bun
3BE31HOrO Heba. Co3Be3aus, IpKHe




56

3BE3/IBI, IJIAHETHI, UX BUIUMOE
nBrokenne. ComHeyHas cucreMa

Counuue. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CoiiHia v 3BE3]1

57

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCIEN0BaTENbHOCTH. BHyTpeHHEe
ctpoeHue 38&31. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u npuxenue CosHua B
l'anaktuke. ['amaktrku. YEpHbIE ABIPHI
B s/Ipax rajJjakTHK

59

Bcenennas. Pa3zberanue rajJakTuUK.
Teopus bonpmoro B3peIBa.
PennkroBoe u3nydeHue.
MertaranakTuka

60

61

62

Hepemennsie nmpobieMbl acCTpOHOMUH.

HToroBast KOHTpOJIbHAsA paboTa ¢
anemeHnTamu KP o actponomuu u
acTpo(U3UKH

O6o06matomuit ypok. Ponb pusuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITUATLHOM U
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJIOBeKa

63

O6o0maromuii ypok. Pois u mecto




(GU3MKN ¥ ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O6o0maromuii ypok. Poib
64 (buzuveckoit Teopun B HOPMUPOBAHUH
MpEeACTABICHUH 0 (PU3NUIECKOM

KapTUHE MHpa

O6o06mraromuii ypox. Mecto
65 (hbU3UYECKOI KapTUHBI MHPa B 00IIEM
psIy COBPEMEHHBIX €CTECTBEHHO-

Hay4YHBbIX HpeI[CTaBJ'IeHI/Iﬁ O IIpHUpPOALC

66 PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE UHIYKIIHS

PesepBubiit ypok. Ontuka. OCHOBBI
67 CHelHaIbHOM Teopun
OTHOCHUTENIbHOCTH

Pezepuslil ypok. KBanroBas ¢usuka.
68 DneMeHThl aCTPOHOMUU U

acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1784







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUPOBAaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKA, WHEpUUalbHAs CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPAOE TENO, UACAIBHBIA I'a3; MOAEIU CTPOCHHUS Ia30B, JKUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJISPHO-KUHETUUYECKOW Teopuu
CTpPOCHMsI  BELECTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOe JBHXKEHHE, CBOOOAHOE IaJieHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBUIKEHUE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HarpeBaHUU
(oxJIaXk1eHNHn), TEIJIOBOE€ paBHOBECHE, HCIIApEHHEe, KOHJEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMHM COCTOSIHMS Ta3a B M30IpoLeccax;

QJICKTpU3alus TEJ, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPJHMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMaJbHAasl JHEprHs, MeXaHudeckas pabora, MexaHH4yecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICH
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSST JHeprus, pabora Trasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIWHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO PU3HUECKYIO BETHUHUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh H3y4eHHBIE OJEKTPUUECKHE CBOWCTBAa BEIIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys (hU3HUECKHe
BEJIMYUHBI: ANEKTPUYECKUN  3apsif, AJEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHILHAJOB;, MpH
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3blBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYNHaMN

aHaIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢bu3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUS MMITYJIbCA, IPUHLHUII CYIEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUs BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHUHETUYECKOM JHEPrMy TEIUIOBOIO JBHKEHHS MOJEKYNI C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsna, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKOoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivuaTh YCJIOBHS UX 0€30MaCHOTO

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € UCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUM; ITPH
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
WCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; NPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICI0OBaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHILMIIBI, HAa OCHOBE aHaIU3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢dbu3nueckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I U OOCHHUBATH PCAJIBbHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

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

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUS

Hcnonp3oBaTe MNpU  peLICHUMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEACTABICHUS Y4eOHOW W HayYHO-IOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU O0palleHnH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

CO6J'II-OILCHI/I$I HOPM 5KOJIOTUYCCKOTO ITOBECICHUS B Oprmanmeﬁ cpeae

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

TPYIIIBI B peLIEHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KJIACC

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€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS! U3YYEHHBIX (PU3MYECKUX MOJeneil:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAECIb aTOMa, HYKIIOHHAs

MOJIEJIb AaTOMHOTO Sipa MPH pelIeHN: (pr3nYecKux 3aaa4d

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKM W  KBAaHTOBOH  (hu3MKH:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aWMOJICHICTBHE  MAarHUTOB,
9JIEKTPOMArHUTHAsE HWHAYKIUS, JEHCTBUE MAarHUTHOTO TIOJNS Ha
NPOBOJAHUK C TOKOM MW JBWDKYLIMHCS 3apsii, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, NPSIMOJHMHEHHOE pPACHpOCTPAaHCHUE CBETA,
OTpaXEHHE,  TNpeloMIIeHHe, UuHTephepeHIus, Audpakuus u
MOJISIPU3ALMsl CBETA, AMCIEPCUSI CBETA, (HOTORIEKTPUUYECKHH APPEeKT
(potoaddekt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJIEKTPOMAarHuWTHbIE sBJIEHUS (TPOILECCHI), HCHOJB3YS
¢usnyeckue  BEIMUYUHBI:  AJIEKTPUUYECKUM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnuanoB, JJIC, pabora TOoka, WHAYKIHS MarHHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTh KaTyUIKH,
9HEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJEH, MepuoJl M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MPOIEcce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE€ M ONTHYECKas Cuja JIMH3BI, NPU OMUCAHUU MPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUIl CMBICT HCIOJB3YEMBIX BEIHYMH, HX
0003HAYeHHUST W CIUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJTUUHHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxﬂe BCIIMYUHBI: CKOPOCTb JJICKTPOMATHUTHBIX BOJIH, HJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYUHY C APYT'HMHU BCIWYWHAMH, BBIYUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TAapajUIeIbHOTO COCIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM WHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUUECKOTO 3apsia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWMKW MArduTHOIO I10JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

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

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MPOLIECCOB C MCIONIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA; TPU
sToM (dopmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINYHH, IIPpU 35TOM BI>I6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
(¢uKkcupoBaTh pe3yJabTaThl IOJTYYEHHOH 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUN B paMKax y4eOHOTO OSKCIEpUMEHTa, YydeOHO-
UCCIEA0BATENbCKON U MPOEKTHOW ESTENBHOCTH C MCIOJIb30BaHUEM

WU3MEPUTENIbHBIX YCTPONCTB U J1aOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajIm3a
yCIOBHS  3a/laud  BBIOMpaTh  (PU3MUECKYIHO MOJECb, BBIICIATH
¢du3nueckre BENUMYUHBI B (HOPMYIIBI, HEOOXOIUMBIE IS €€ pPEeIICHUS,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEAIbHOCTH MOJIyYEHHOTO 3HAYCHHS

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHHUM C OMOpPOil HAa M3y4eHHbIE

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHWS,
WHTEPIpETAlMd M TPEJCTABICHUS Y4YeOHOH W HAyYHO-TIOMYJISIPHOM
nH(pOpMAaLIUY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHMKOB; KPUTHYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBaTh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

TPYIIIBI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

1.1

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/1bl IO3HAHUS OKpYykarouiero mupa. Poib
JKCIIEpUMEHTA M TEOpUH B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH
(buzmuecKux 3aKOHOB. [Tpunamn
cootBeTcTBUs. Poinp u Mecto ¢Qusuku B
(dhopMupOBaHHUH COBPEMEHHOM HAay4YHOU
KApTUHBI Mupa, B MPaKTUYECKOU

NEeITEeIbHOCTH JII0ACH

MEXAHHUKA

2.1.1

2.1

KMHEMATHKA

MexaHn4deckoe ABHKEHHE. OTHOCUTENBHOCTh
MEXAaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHAss  CKOpPOCTb) M yCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIMH HAa OCHU
CHUCTEMBI KOOpP/IMHAT. Cnoxenue

MIEPEMELLEHUI U CII0KEHUE CKOPOCTEN

PaBrOMepHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBIJKCHUE. I'pacduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOPEHMH, IIyTH " IepeMeeHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




2.2

2.1.6

CBobOomHoe majzeHue. Y CKopeHrue CBOOOHOTO

nageHus

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHAs
CKOpPOCTb. [lepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIUJOMETP,
JBU)KEHUE CHAPAJZIOB, LECMHBIE U PEMEHHBIE
rnepeaadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBHOKEHUH C HA4YaJIbHOM CKOPOCTBIO, PABHOM
Hymo. M3ydyeHne ABMKEHUs 1IapyuKa B BSI3KOU
JKUJIKOCTU.  M3ydeHwe  JBWIKEHHS  Tela,

6p0H_IeHH01"O TOPU30OHTAJILHO

JTMHAMUKA

2.2.1

[TpunImMn OTHOCHUTEIBLHOCTHU T"anunes.
IlepBeiii 3akoH HbroroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

Bropoii 3akoH HproTroHa nms MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon HerooTtona s

MaTCpHraIbHBIX TOUCK

224

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsHKeCTH.

HCpBaﬂ KOCMHUUCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHUs
CKOJIb)KEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tperns. Cuna conmpoTUBICHUS




IIpH ABUKCHUU TECJIa B ) KUAKOCTH HUJIA T'a3C

2.2.7

228

229

[TocTynarenbHoe W BpamiaTebHOE JIBUKEHHE
aOCOJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAIllCHHS.

[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO
tena B UCO

Texundeckne YCTpOfICTBa: INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padotel. U3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUJIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jgedhopMupyeMol TMpyKWHE H PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarium.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpalliCHUSA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

NMmnynsc mMarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MarepuaibHbIX TOYeK. HMmmoynbc cuibl U
W3MEHEHHE UMITyJIbCca Tela
5350 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTuBHOE NBUXKEHUE
233 PaGora cunbl
234 MOIIHOCTD CHUIIBI
235 Kunernueckas sHeprus MaTrepuaibHON TOYKH.
o TeopeMa 0 KUHETUUECKOW SHEPTHU
[lorenunaneHas osHeprus. lloreHunanbHast
036 SHEprus yIpyro nehopMUPOBAHHON
o npyxxusbl. [loTeHuuanbHash SHeprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIU
[ToTennuanpHble ¥ HEMOTCHIIMATBHBIC CHIIBI.
537 CBsi3b  pabOTHl HEMOTEHIHUATBHBIX CHUT C

U3MCHECHUCM MEXaHUYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKON YHEPTrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHMUS
539 TexHu4eckue yCTpOMCTBA: ABUKEHUE pPaKeT,
o BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET
[Ipaktrueckue pabotel. HM3yueHue cBs3M
5310 CKOpPOCTEM Tel TMpu HEYNpyroM Yyaape.

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

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

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

BSaHMOHeﬁCTBHﬂ HacCTull BEIICCTBa

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BCIIIECTBA HA OCHOBE 3TUX MOJICIICH

Macca wMonekyn. KonudecTBo —BemiecTsa.
[Toctrosinnas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkana temneparyp Llenscus

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

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

3akon JlanpTOHA

I'azoBbie 3akoHBI. M30mpOIIECCHl B WI€ATTBHOM
rase ¢ IOCTOSTHHBIM KOJIMYECTBOM BEIECTBA:

U30TEepMa, U30X0pa, n300apa

Texnuueckune YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckue paboTsl. M3MepeHue Macchbl
BO3/yXa B KJacCHOM komHate. MccnenoBanue
3aBUCHMOCTH MEXK/y apaMeTpaMu COCTOSIHHS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUMKNA

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObBI €€ H3MEHEHNS

KonunuectBo Temnotel U paborta. BuyTpeHHss

OHCPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

Bunapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Ty4deHue. TernmoéMKocTh Tena.
VYnenbHas TeIIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

324

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckas HHTEpIIpETAIUSL

paboTHI Ta3a

TernoBbie MarmHbl. [IpUHIUIBL  AEHCTBUS
TEIUTOBBIX MammH. [IpeoOpazoBaHus SHEPTHH
B TEIUIOBbIX MammHax. Koaddumment
nonesnoro  geiictBus  (manmee —  KIIM)

teroBoi mamuHbl. [{ukn Kapuo u ero KI1/]

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TerutoBble JBUTATEIH. OKOJIOTHYECKHE

MpOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTEJIb
BHYTPEHHETO cropasus, OBITOBO

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padboTsl. U3MepeHue yaenbHOH

TEIIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

[Tapoo6pazoBanue u koHaeHcauus. Vcnapenue




)41 KHUIICHHUC. y,[[CJ'H:HaSI TCIJ10Ta
napooOpa3oBaHus. 3aBHCUMOCTh TEMITEPATypPhI

KHIICHUA OT JaBJICHUSA

332

333

AOCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3ayxa. HachllieHHbIi nap

Teépnoe TeJIO. Kpucrannnueckue u
amopdHbie Tena. AHU3OTPONHUS  CBOWCTB
KpPHUCTAJLJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

334

3.35

3.3.6

3.3.7

IInaBneHne W KpucCTaIUM3aUUsA. Y IeNbHAs
TerioTa mwiasiaeHus. Cyonumanus

VYpaBHeHHe TeII0BOro 6anaHca

TexHudyeckue yCTpOMCTBA: THUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
IIOJIy4YEHUSI COBPEMEHHBIX MaTEpPUAJIOB, B TOM
4HCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU

IIpakTuueckue paboTHI. H3zmepenne

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

4.13
4.14

Onektpuzauys Ten. DeKTpudeckui 3apsi. Ja
BUJIA DJIEKTPUUECKUX 3apsIIOB

[IpoBoaHMKHY, TUDIIEKTPUKU u
MIOJIYTIPOBOIHUKH

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsnoB. 3akoH Kynona
DnexTpuyeckoe moJie. Hanpsxéanocts
3JIEKTPUYECKOIO TIOJIAL. [TpuHIHNn

CYNEpIo3nu. JInaumn HaHp}DKéHHOCTI/I

OJICKTPHUYICCKOI'O I1OJIA

4.1.7

PaGora cmi ANEKTPOCTATUYECKOTO  TOJIS.
Ilorenuuman. Pa3HoCTh MOTEHIINAIIOB
[IpoBOIHUKYM W IHUAJIEKTPUKH B IMOCTOSHHOM

QJICKTPUICCKOM II0JIC. I[I/IC-)HGKTpI/I‘ICCKaH




IpOHUIIACMOCThb

DNEKTPOEMKOCTb. Konpnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopa.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 JNEKTPOMETP, DJIEKTpOCTaTUYeCKas 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTuueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaopus CyHICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IEIBHOE
o COTMPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napauieNbHOe,
o CMEIIIaHHOE COeAMHEHNE TPOBOIHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenua
4.2.6 MomHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTPEHHEE COIPOTUBIICHUE UCTOYHMKA TOKA.
o 3akoH Oma JuIsi  TOJHOM  (3aMKHYTOI)
aneKkTpuyeckon nenu. Koporkoe 3aMmbikanne
OneKTpoHHas IIPOBOJAUMOCTD TBEPIBIX
498 METaJJIOB.  3aBUCHUMOCTb  COIPOTUBJICHHS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXIpoBOINMOCTh
429 OneKkTpuyecknii TOk B Bakyyme. CBOMCTBa
o AJIEKTPOHHBIX ITY4YKOB
4.2.10 [MonynpoBonuuku. CoOOCTBEHHAs U TPUMECHAS




4.2.11

4.2.12

MPOBOJAUMOCTb TMOJYINPOBOJIHUKOB. (CBOMCTBa

p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS JUCCOLIAIHS.

DIIEKTPOJIN3

DIIEKTPUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAaMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Mounnus. [1nasma

4.2.13

Texnuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIBTMETP,  pEOCTAaT, HMCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIBHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHNU, BaKyyMHBIN MO/,
TEPMHUCTOPHI " (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auona, raJlbBaHUKa

4.2.14

IIpakTueckue paboTHI. N3yuenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3smepenne 3OJIC wucCTOYHMKA TOKa U €ro
BHYTPEHHETO COMpOTHBICHUs. HabmroneHue

QJICKTPOJIN3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COACPKAHUS

4

OJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA

4.3.1

4.3

4.3.2

TlocTosHHble MarHuThl. BzaumojnenctBue

IIOCTOAHHBIX MarHuTOB

MarauTtHoe mone. Bektop MarHuTHOU
nHAyKmu.  [IpuHIun — cynepro3uuuu.
Jluannm MarnuTHOM wWHAYKIMu. Kapruaa
JUHUM  MArHUTHOM  MHAYKIUU  TOJA

IIOCTOSITHHBIX MarHuToOB




MarnuTHoe T0JIe MPOBOJAHHKA C TOKOM.
KapTuna nuHMI 1O JUIMHHOTO MPSIMOTO

MIpOBOAHMKA MW 3aMKHYTOI'O KOJIBLICBOI'O

4.3.3 MPOBOJIHUKA, KAaTyIIKH € TOKOM. OIbIT
Opcrena. BzanmoaeiicTBue NpoBOJIHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJyJIb U HAIlPaBJICHUE
Cuna JlopeHiia, €€ MOAYJIb M HallpaBJICHUE.
JIBrokeHue  3apspKEHHOM — 4acTUMUBl B
4.3.5 OJIHOPOJIHOM MarHuTHoM mojie. PabGora
cuibl JIopeHna
4.3.6 SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIUH
437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
OJ1C unayKuMH. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykuuu dapanes
BuxpeBoe »snextpuueckoe rmone. IJIC
WHJIYKUUU B TPOBOJHUKE, JBHXKYLIEMCS
439 MOCTYIATEIbHO B OJHOPOIHOM MAarHUTHOM
nose
4.3.10 [IpaBuno Jlenna
NHnykTUBHOCTD. fIBI€HHE CAMOMHIYKIUU.
4.3.11 OJ1C camouHayKIIMu
DHeprusi MarHUTHOTO TOJSl KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTPOMCTBA:  MOCTOSIHHBIE
MAarHHUTEL, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOIBUTATETb, YCKOPHUTEH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeYb
[IpakTuueckue paboTHL. N3yuenue
MarHMTHOTO TIOJSl KATYIIKH C TOKOM.
4.3.15 HccnegoBanue JEMCTBHUSA  ITOCTOSHHOIO

MarHuTa Ha paMKy ¢ TokoM. HMccnenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKIIUU




KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenprast cucrema. CBOOOIHBIC

kojieObanus. ['apMoHuueckne KoyieOaHuUs.
5.1.1

Ilepuon, wacrtora, ammumtyna u (dasa

KoJIeOaHui

[IpyxuHHbld MasTHUK. MaremaTuyecKui

MasATHHUK

YpaBHeHHE TapMOHHUYECKUX KOJICOaHUH.
5.1.3 Kunemarnueckoe u IIUHAMHUYECKOE

OMMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBpamenue SHEPTUH pu
rapMoOHMYecKux  KosnebaHusix.  CBs3b
5.14 AMIUIATY /(b KoneOanuii UCXOIHOU
BEJIMYMHBI C aMIUIUTYJaMu KoJjieOaHui eé

CKOPOCTH U YCKOPCHU

Konebarenbubiit  koHTYp.  CBOOOIHBIE
ANIEKTPOMATrHUTHBIC KoJIe0aHus B
UACATBbHOM  KOJICOATEJIbHOM  KOHTYpE.
AHaNorus MEXAYy MEXaHWYECKUMHU W
ANEKTPOMArHUTHBIMH KOJIEOAHHSIMH.

®opmyna ToMmcoHna

3akoH COXPAaHCHUA SHEPTHUU B HUACAIIBHOM

KoJIe0aTeIbHOM KOHTYPC

BbIHyX/IeHHBIE MEXaHUYECKHE KOoJeOaHuUs.
Pes3onanc. Pe3onanchHas KpuBasl.
BoeinyxxneHnsie AJIEKTPOMAarHUTHBIE

KoJIeOanus.

Ilepemennbii  Tok.  CHHYyCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.
5.19 AMIUIUTYAHOE W ACHCTBYIOLIEE 3HAYEHUE

CHUJIBI TOKA W HAITPAKCHUA

5.1.10 Tpanrcdopmarop. [IpousBoacTBo, nepenaya




5.2

U MOTpeOJeHNEe AIIEKTPUUYECKONW SHEPTHH.
OKOJIOTUYECKUE PUCKU NPU MPOU3BOACTBE
JIIEKTPUYECKON SHEPruu. Kynerypa
HCIIOJIB30BAHHUS NIEKTPOIHEPIUH B

HOBCEIHEBHOU KU3HU

Texuuueckue ycrpoiicTBa: celicmorpad,

5.1.11 JIEKTPUUECKUI 3BOHOK, JIMHUU
aJeKTponepesay
[Ipaktnueckue pabotel. MccinenoBaHue
3aBUCHMOCTH MEpHOJa MalbIX KoJieOaHHit
s 1o rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl

Ipy3a. HccnenoBanue INEPEMCHHOI'O TOKa B
LeNyM M3 MOCICAOBATEIBHO COCIMHEHHBIX

KOHACHCATOPA, KaTYIIKHU U PE3UCTOPA

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanudeckue BOJTHBI, yCIIOBUS
pactpoctpanenus. Ilepuon. Ckopoctb
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL.
[Tonepeunsie ¥ NPOIOIBHBIEC BOJTHEI

WnTepdepenius u audpaxius

MEXaHHNYECCKHUX BOJIH

523

524

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricota Tona. Tem0p 3Byka

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
WU3Jy4YCHHUS  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranusa Bektopos E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHEC B BAKyyM€

5.2.5

5.2.6

CBolicTBa  JIEKTPOMAarHUTHBIX ~ BOJIH:
OTpakeHHE, NPEIOMIICHUE, MOJSpU3aLMs,
mudpakius, uHTepdepeHuus. CKOpOCTh
ANEKTPOMAarHUTHBIX BOJIH

Hlkana AIIEKTPOMAarHUTHBIX BOJIH.

HpI/IMCHCHI/IC QJICKTPOMAaruuTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHLI pagruocCBiA3 U TCICBUIACHUS.




53

528

5.3.1

Pannonoxkanus. DNEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpelibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIbHbBIC
WHCTPYMEHTBHI, yJIBTpa3ByKOBas
JUAarHOCTUKAa B TEXHUKE M MEJIHLIMHE,
pazap,  paguONpUEMHHUK,  TEJIEBU30p,

anTeHHa, Tenedon, CBU-neup
OIITUKA

[IpsiMonuHeiHOEe pacnpocTpaHEHUE CBETa

B OJIHOPOJIHOM cpexe. Jlyu cBeTa

532

533

534

535

OtpaxeHnue cBera. 3aKOHbl OTPaKEHHUS
cBeta. IToctpoeHre M300pKEHUI B TUIOCKOM
3epKase

Ipenomienne cBeTa. 3aKOHBI TPETOMIICHHS
CBeTA. AOCONIOTHBII IIOKa3aTellb

IIPEIOMIICHUS

Iomnoe BHYTPEHHEE OTpaXKEHUE.
[IpenenbHbi yros MOJHOTO BHYTPEHHETO
OTpa)KECHHUs

HMucnepcust  cBera. ClOXHBI  cOCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniiue W pacceuBaronIue JUH3BI.
Tonkass nuH3a. DOKYCHOE pACCTOSHUE H
OIITHYECCKas culia TOHKOU JIMH3HI.
[Toctpoenne n3o0pakeHuit B COOMPAIOIINX
W pacceuBarommx JwmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, J[aBaeMOe

JIMH30H

5.3.7

HpCI[CJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOfI

OIITUKH

5.3.8

WNnrepdepennuss  cBera.  KorepeHTHbIe
HUCTOYHHKHU. Ycenosus HaOIIOACHUS
MaKCUMyMOB 51 MHHHMYMOB B
UHTep(EPEeHIMOHHOW KapTHHE OT JBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHUKOB




Hudpakius  ceera.  Judpakunonnas
pemérka. YcioBue HaOMIONCHHS TJIaBHBIX
5.3.9 MaKCUMYMOB npu aJeHun
MOHOXPOMAaTHYECKOTO cBeTa Ha

T(PPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipuszanus ceera

TexHudeckue YCTpPOWCTBA: O4YKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

5.3.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, TG paKIMOHHAS peéTka,
TIOJISIPOH T
[IpakTnyeckne  pabOTHI N3mepenue

IIOKa3aTejid IPCIOMIICHHA. HCCJ’ICI{OB&HI/IC
53.12 § 5
CBOHUCTB I/I306pa)KCHI/II/I B JINH3aX.

Hab6mronenue qucnepcuu cBeta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['pannubpl IPUMEHUMOCTH KJIACCHUYECKOU
MEXaHUKHU. ITocTynarsl TEOPUHU
6.1 OTHOCHUTEJIBHOCTHU: MHBApHUAHTHOCTh
MOy CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6 OTHOCHUTENBLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amMensieHue BpPEMEHM U COKpAIlEHUE
IUTAHBL
6.3 DHEprusi ¥ UMIYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3p Macchl C 3HEpPrued M UMIYJIbCOM
6.4 CBOOOJHOW YacTHULbl. ODHEpPrus MOKOs

CcBOOOIHOM Y4aCTHIIEI

7 KBAHTOBAA ®U3MKA
BJIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun
7.1 7.1.1 ¢boToHAa C ero 4YacroToh. OHeprus Hu

uMIyibe GoToHa

7.1.2 OTtkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.4
7.1.5

Omeiter AT Cronerona. 3aKOHEI
dhoTorddexra

YpaBHeHue OUHNITENHA st
dotordpdekra. «KpacnHas TpaHUIA»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEUCTBUE CBETA
TexHuveckue ycTponcTBa: (HDOTODJIEMEHT,
¢doromaTuuk, COJIHEYHAs Oarapes,

CBETOIHOI

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa o uccieqoBaHnu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

7.2.2

[Toctynater bopa. H3znyuenue u
norjomeHue (GOTOHOB TpU  TEPEXoie
aToMa C OJHOTO YPOBHSI DJHEPrud Ha
apyroii. Buasl cnexktpoB. CriekTp ypoBHEH

SHEPruM aToMa BOJIOPOa

7.2.3

7.2.4

BonnoBele cBoiicTBa yactuu. Bomnbl 1e
bponns. KopnyckynspHo-BOIHOBOMI
nyanusM. Judpakuus dIeKTpOHOB Ha

Kpucrajuiax

CrooHTaHHOE U BBIHY>KACHHOC H3JTYUYCHHUC.

Y cTpoicTBO U MPUHLIMIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN

KOMITBIOTEP

[Ipaktuyeckne  pabotel.  Habmionenue

JMHENYaToro CreKkTpa

7.3

ATOMHOE AP0

7.3.1

7.3.2

Mertoasl HAOMIONEHUS W PETHCTpAIUU

QJICMCHTAPHBIX YaCTUI]

OTKpBITI/Ie PaaAOaKTUBHOCTH. OnbITH




Peseppopna mo ompeneneHuio cocraBa
paauoakTUBHOrO  m3iydeHusi. CBoMCTBa
anb(da-, OeTa-, raMma-u3TydeHus. BrusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkppITHE  NOpPOTOHAa W HEUTpOHA.

Hyxnonnass monmens siapa ['elizenbepra —
7.3.3

NBanenko. 3apsan sigpa. MaccoBoe 4ucCiio

sapa. M3oronsl

Anwda-pacna. DNEeKTPOHHBIH "

MO3UTPOHHBII OeTa-pacnaj. l'amma-
7.3.4
U3JIy4yEHUE. 3aKkOH  paJMOAKTUBHOIO

pacinaga

OHeprusi CBSI3W  HYKIOHOB B  sjpe.
7.3.5
SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHue W CHHTE3
7.3.6
saaep

SnepHsiii peakTop. TepmosiiepHbIit

cuHre3. [IpoGneMbl M  IEepCHEKTHBbI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTMYECKUe

ACIICKThI HﬂepHOﬁ SHEPTCTUKHA

DOnemeHTapHble  YacTulbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyH1aMeHTaIbHbIE

B3aUMOACUCTBUS

TexHnueckue  yCTpOHCTBa:  JIO3UMETD,
7.3.9 kamepa Bunbcona, snepHbIi peaxTop,

aToMHast 6oMba

IIpaktuuyeckue pabotel. HccienoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKHA

Bun 3Bé&nmnoro nHeba. CosBe3musi, sipKue

8.1
3Bé3IILI, IJIaHCTHI, UX BUIUMOC JIBUKCHUC

Conneuynas cucrema. IlmaHeTsl 3eMHOM
8.2

TPYIIIIGI. IImaneTsI-THTAHTEI u nux




8.3

CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Mauinie

Testa COTHEUHOM CUCTEMEI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTHBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTh, PaJHyC, TEeMIIepaTypa,
ux B3aUMOCBSI3b. Junarpamma
«CTIEKTPATBHBIA  KJacC — CBETUMOCTHY.
3BE3MBI  IVIABHOH  ITOCIICIOBATEIILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY» JUIS

3BE37] TTIaBHOM IOCICA0BATECILHOCTH

8.6

Buytpennee crpoenue 38&31. CoBpeMeHHBIE
MPEACTABICHHST O  TPOUCXOXKIACHUH U
spommori CoJtHIa M 3BE37. DTamlbl KU3HU

3BE3]

8.7

8.8

Mneunsiii  Ilyre — Hama T'anaxkrtuka.
ChnupanbHasgs  crpykrypa  [amaktukwy,
pacupenenenue 3BE3N, Ta3a W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. [lnockass wu  chepuueckas

noacucTemsl I'ajJakTuKu

Tunel ramaktuk. PamuoranakTuku U

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceeneHHOM.
3akon Xa00ma. PasOeranue ranakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro  B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe nzinyueHue

8.10

Macmrabnass  ctpyktypa  BceneHnHoid.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU




IHPOBEPAEMBIE HA EI'D 10O PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHUA

IIpoBepsiemble TPeGOBaHMsl K PeAMETHBIM pe3yJIbTATAM OCBOCHHSA
OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMBbI CpPeIHEro 0611ero
o0pa3oBaHus

CdopMUpOBaHHOCTH YMEHHH pacro3HaBaTh (U3UUYECKUE SIBICHUS

(mportecchl) 1 OOBACHATH X HAa OCHOBE M3YYEHHBIX 3aKOHOB

Bnagenne  ocHoBomomararomMu  (PU3MYECKUMH  TOHATHSAMH U

BCJIIMYMHAMU, XaPAKTCPUZYIOIIIUMHA (I)I/ISI/I‘IGCKI/IG PO ECChI

CdopMUpOBaHHOCTh YMEHHIl TMPUMEHSATH 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uku u TEPMOIUHAMHUKH,
AJICKTPOJMHAMUKH, KBAaHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHHS
SIBIICHUH MHUKPOMHpA, MaKpOMHpPa U MeTraMupa, pa3jfudaTh yCIOBHS
(rpaHuIbl, 00JaCTH) TPUMEHUMOCTH (PH3UYECKUX 3aKOHOB, TOHUMATh
BCeoOIMi Xapaktep (DyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHUYECHHOCTh
WCIIONIb30BAaHUSI YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (PHU3UYECKUEC
MPOIECChI,  HCIIOJIB3yS  OCHOBHBIC  TIOJIOKEHHWS, 3aKOHBI U

3dKOHOMCPHOCTH

CpopMUPOBAaHHOCTh yYMEHMsSI pa3inyaTh YCJIOBUS MPUMEHUMOCTU

Mojiesniel (pU3NUEeCKHX Tell U MPOIECCOB (SIBICHMIA)

CdopMUpOBaHHOCTh yMEHHUS pelIaTh pacueTHBIE 3aJaud C SIBHO
3aJIaHHOM W HESIBHO 3aJaHHON (PU3NUYECKOW MOJENbI0: Ha OCHOBAaHUU
aHaJgu3a yCJIOBHsS BbIOMpaTh (PU3MYECKHE MOJENH, OTBEYAIOIINe
TpeOOBaHUSAM 33aa4l, TPUMEHSITH POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH
M T[OCTynaTthl  (U3MYECKHX  TEOpUd  MPU  HCIOJIB30BAHUU
MaTeMaTUYeCKNUX METOJIOB PEIICHHs 3aj]lad, MPOBOJIUTH PacyeThl Ha
OCHOBaHUU WMEIONIUXCS JIaHHBIX, aHAJIM3UPOBATh pE3yJIbTaThl U
KOPPEKTUPOBaTh  METOABl  PELICHHUS C€  YYETOM  TOITYYEHHBIX

pe3yNbTaToOB

Pemate kauecTBEeHHBIE 337a4M, TpeOyOLIMe MPUMEHEHUS 3HAHWHA U3
pasHBIX pPa3AeNoB MIKOJIBHOIO Kypca (M3HKH, a TakKe HHTEerpalnuu
3HaHUH W3 JPYTUX IPEAMETOB €CTECTBEHHOHAyYHOIO LHUKJIA!
BBICTPAauBaTh JIOTMYECKYIO IIEMOYKY PacCyX JEHHH C ONOpod Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (i)I/I?)I/I'-IeCKI/Ie SIBJICHU S




Bnanenue OCHOBHBIMH METOAaMH Hay4HOI0 MIO3HAHUS,
UCIONB3YEMbIMU B (HU3MKE: MPOBOJIUTH TMpSIMblE U KOCBEHHBIE
u3MepeHus: (U3UYECKUX BEJIUYUH, BBIOMpas ONTHUMAJbHBIA CHOCOO
U3MEPEHUSI U UCIOJb3YSl M3BECTHBIE METOJbl OLEHKH IOIPEHIHOCTEH
U3MEPEHUH, IMPOBOAUTH HCCIECIOBAHNUE 3aBUCHMOCTEH (HU3MYECKHUX
BEJIMYMH C HCIIOJIb30BAHUEM IMPSMBIX HW3MEPEHHH, OOBSCHSTH
MOJIyYEHHBIE PE3YyJIbTaThl, UCIONb3Yyd (DU3MUECKHE TECOPUH, 3aKOHBI U
MOHATHS, U JIEJIaTh BBIBOJBI; COONIIOIATh MpaBmia 0€30MacHOTO Tpyna
IpU TPOBEICHUU HCCIEOBAHNN B PaMKax y4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEeIOBATEIbCKOW  JCSTENIbHOCTY € HCIOJIb30BaHUEM
IU(GPOBBIX ~ U3MEPUTENBHBIX  YCTPOHCTB M JIaDOpPaTOPHOTO

00opynoBaHUs

ChopMupoBaHHOCT, ~ YMEHHH  aHATU3UPOBAaTh W OIICHUBAThH
HOCJEICTBHs OBITOBOM M IPOM3BOACTBEHHOM JIEATEIIBHOCTH YEIOBEKa,
CBSI3aHHOW € (PM3MYECKHMHU MPOIECCaMH, C MO3UIHMHA IKOJIOTUIECKOM
Oe3omacHoCTy; IIPEICTaBICHAN 0 PalMOHAIILHOM
IIPUPONONOIL30BaHNUY, A  TaKK€  Pa3yMHOM  MCIOJb30BaHUU
JOCTHKEHUN HAayKM UM TEXHOJIOTMH Ul JaJbHEWINEro pa3BUTHUSA

YeJI0BEUECKOro 00IIecTBa

OBnaseHue pa3iauuHbIMH crocobamMu  paboTel ¢ uH(OpMaIHei
(U3HYECKOTO  COJEp)KaHUS C  HCIOJb30BAaHUEM  COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHHH KPUTHUECKOTO

aHaJin3a 1 OUCHKH JOCTOBECPHOCTU nonyqaeMoﬁ HH(bOpMaHI/IH

10

ChopMHpPOBAaHHOCT, ~ YMEHHH  NPUMEHSATH  OCHOBOIIOJIATAOIINE
aCTPOHOMHUYECKHE TOHATHUS, TEOPUM M 3aKOHbl JJis aHanuu3a Hu
00BbsICHEHUST (PU3MUECKUX MPOIECCOB, MPOUCXOAIINX Ha 3BE37aX, B
3BE3/IHBIX CHCTEMaX, B MEXTAJIAKTHYECKON cpeie; JIBUKCHUS

HeOECHBIX TeJI, BOJIIOLIMH 3B€31 U Beenennoit
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