


MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAaHUS U
KOHLIETIIIUUA TIpernojiaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickon Odenepaunu, peATU3YIOIINX OCHOBHEIE
o0pa3oBaTeIbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OoOy4eHHMs, @ TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CB3eM (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHbIMM mpenMeramu. B Helt
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJiaM 00yUYEHUS;

e coJiepxkaHue yuyeOHoro npeamera « Pu3nka» mo rojgam o0y4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo IMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IIkoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
OpUMeHeHue (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTuKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS HOBBIX MAaTepHaloB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METOJI TO3HAHUS TPY BHITIOJIHEHUHA UMH YI€OHBIX HCCIICIOBAaHUH.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX Pa3esioB (PU3UKH, BKIIFOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3uku
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uMKkn ¢ pa3BUTHEM OOImecTBa, a TakkKe C MHPOBO33PEHUCCKUMU,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJICpKaHMsl, TOCBSIIEHHBIX DKOJOTMYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeM pallMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (pU3MUecKkue Teopuu ((GopMHpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUU U
MIPOIIECCOB).

CHuCcTEeMHO-ACATEILHOCTHBIN TOAX0J] B Kypce (PU3MKU peanusyercs Mpexiie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIabOPaTOpPHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
paKkTUYECKUX padoT. BhifeneHrne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
o0pa3oBaTeNBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEW IUIAHWPOBAaHUS U
ocHameHuss kaOmHera Qusuku. Ilpm dToM obOecrmeumBaeTcs  OBJIAJACHHUE
OoOy4aromuMHUCd YMEHHUSIMU MPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PAcYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 1711 pacuE€THBIX 3a/1ady MPUOPUTETOM SIBJISIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKOM MOJICIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTETPUPYs 3HAHUS W3
pa3HbIX pa3nenoB. JJis KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M TMPOIECCOB B OKPYKAIOIICH



KU3HH, TpeOyronue BBIOOpA (HU3UYECKOW MOACNHA IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OO€CedYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKK Ha YpPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
IPEIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOMHETA
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OO0OpYIOBAHME JJI BBINOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pu3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyIoBaHUE.

JeMoHcTpanioHHOEe  00Opy/I0oBaHue (HOopMHUpyeTCs B COOTBETCTBUM C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBaeTCsl B pacuére
OJJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMU LEJISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMupOBaHME HUHTEpeca M CTPEMJICHHMsI OOYYaIOIIMXCS K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (OopMUpOBaHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHME HAy4YHOIO MHPOBO33PEHHUS KakK pe3yJibTaTa HU3y4eHUs
OCHOB CTPOEHHMS MaTEpHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C MCHOJb30BAHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue TpenCTaBICHUNA O POIM (PUBUKHU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX 1esieid 00ecreunBaeTCsl PelIeHUEM CIEAYIOIUX 3a1ay B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeIHETO 00IIero o0pa3oBaHus:

e TMpHOOpETEHHE CHCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUA
MIPAKTUYECKUX PELICHUH B MIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3gaHue GU3NUeCcKorl MOJEINH, aJIeKBATHON yCIIOBUSM 3a/a4uH;

e TMOHMMaHUE€ (U3MYECKUX OCHOB M MPHUHIMUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUAHUS HA OKPYKAKOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
(bu3MUEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaINH,
ONpEIEIICHNS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3JIaHHE YCIOBHMI JJIsl Pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI YypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
obOpazoBanus oTBoaAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeZEN0), B
11 xmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipensaraemplii B mporpamMmme 1O (U3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCH.

COAEPKAHUE OBYUYEHUSA
10 KJIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble MeTOAbl NMO3HAHUS OKPYKAIOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpUM B IIPOLlECCE ITO3HAHUSA IPUPOABI.
OKCHepUMEHT B (PUBHKE.

MonenupoBanue (pU3MYECKUX SBJICHUW W TpoueccoB. HaydHble rumoressl.
duznyeckre 3aKOHbl U TEOpUH. ['paHHIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Jlemoncmpayuu

AHanoroBbie W HHUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuxka
Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.
[lepemernienre, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.



PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. [ 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHUs, NyTH M IepeMeleHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najzieHue. Y CKOpeHne CBOOOIHOTO MaJeHusl.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHWE  MaTepualbHOW TOYKU IO
OKPYKHOCTH C ITOCTOSHHOM MO MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepros u yactora oOpamenus. LleHTpocTpeMHUTENEHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JBH>KCHUE CHAPSAOB, LEITHBIE U PEMEHHBIE ITEpEIaYH.

Jlemoncmpayuu

Mopens cucTteMbl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XaPAKTEPHUCTHUK
JIBHOKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenune yckopeHus CBOOOJHOTO MaJeHHUSL.

HampasneHue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMKEHHUS C LEIBIO ONPEAECIECHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKIAY IIyTSMH, HPOMICHHBIMU TEJIOM 3a
IIOCJIEIOBATEIbHBIE PAaBHBIE TNPOMEXYTKM BpPEMEHHM IIPU PAaBHOYCKOPEHHOM
JBM>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BI3KOU JKUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes. Ilepeeid  3akoH  HprotoHa.
HNHepunaibHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectd. llepBasg kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus, kauenusi). Cuna tpenusi. Cyxoe
Tperne. Cuia TpeHHs CKOJbKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBUX)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBH)KEHHE a0COJIFOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCHUSA TBEPJIOTO TEA.

TexHHu4ecKue yCTpPOMCTBA M NPAKTUYECKOE NPHUMEHEHHWE: MMOALINITHUKH,
JBUKEHUE NCKYCCTBEHHBIX CITyTHHUKOB.



Llemoncmpayuu

SBnenue nHepuuu.

CpaBHEHME MacC B3aMMOJICUCTBYIOIINX TEJ.

Bropou 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U T1aJICHHH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBust paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yyenue nBuxeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonwvl coxpaneHus 6 mexanuxe

Nmiynbc MaTepuaibHOM TOUYKHM (Tela), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuilbl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE IBHKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 HW3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorennumanbHas DHEPTHU. [TorenmanbHas DHEPIUs YIIPYyro
neopMupoBaHHoi  TpykuHBI.  [loTeHuManbHast  dHEprus Tejla  BOJIM3HU
MTOBEPXHOCTH 3€MJIH.

[loTeHnuanpHple W HEMOTEHIMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHIMAIBHBIX CUJI C M3MEHEHUEM MEXAHUYECKOM HSHEPIHMH CHUCTEMBI TEl.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

[lepexon MOTeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue CBsI3M pabOThI CUJIBI ¢ U3BMEHEHUEM MEXAHUYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSKEHHS pE3UHOBOTO JKI'yTa.



Pasznen 3. Moseky/sipHas pu3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUSL 4YacTHUI[ BellecTBAa. Monenn CTpOEHUs Ta30B, XUIAKOCTEU U
TBEPBIX TEJI U OOBACHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. Illlkana temmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactull rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BelecTBa. ['padguueckoe mpencraBlieHWe H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECTMHEHUN.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJIENCTBHUS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmonuHaMuueckass cucrema. BHYTpEHHsAST 3HEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U cTIOc00bI €€ n3meHeHus. KomnuecTBo TermioTel U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHasg TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaye.



[Tonsitue 006 ammabatHomM mporecce. [lepBpIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

TermoBble  MamuHbl.  [IpuHOMNBI  AEUCTBHUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanust SHEPrHM B TEIUIOBHIX MamuHax. Kod(p@uIMEeHT MoiIe3Horo
nevctBus TerwtoBod mammHbL. [{ukn KapHo m ero ko3¢ @UIMEHT MOJIE3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPrHM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEHHEH SHEpTUH (TeMIlepaTyphl) Tela NpH TEIIonepeaaye.

OnpIT 1Mo anauabaTHOMY pACIHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHaoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHuns BIAXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUTMUECKOTO BEIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHamMuKa



Tema 1. Inekmpocmamuka

OnekTpuzanusi Ten. ODJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsnoB. [IpOBONHUKM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUYECKU 3apsia.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiisa.  [IpuHnumn
CYyHEPIO3ULAN DJICKTPUUECKUX ToJeH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  I[lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOMHUMKM W JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexTpryeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBHUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAJH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

M3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoHn Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

DJIEKTpOHHAasi ~ OPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAIJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpudecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONEeKTpUYECKHA TOK B  PAcCTBOpax M  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPONIMTHYECKAS TUCCOLUALIUSA. DIIEKTPOIIN3.

OnexkTpuyeckuid TOK B raszax. CamMOCTOSATENbHBIM M HECAMOCTOSATEJIBbHBIN
paspsa. Monunus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOABHXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MesxknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS ¢
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4YHbIH (pakT, runoresa, (u3myeckas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBaHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEpPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOUM MPUPOJIE.

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



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eocpaghus: BaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: MpeoOpa3OBaHNUE JIBUKEHUN C MCHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpPEHUSA B TEXHUKE, MOALIUIIHUKHA, HCIIOJIb30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YKCJIIE HAHOMATCpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArpEBATEIIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JDiaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. INeKmpoOMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aMMOAEMCTBHE  IOCTOSHHBIX  MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTMHa NUMHUNA MarHUTHOW
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJIS JUIMHHOTO IPSIMOIO NMPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJjieHUE. J[BHoKeHUE 3apsHKEHHOM YacTHULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
UHAYKOUU. OJEKTPOABIKYLIas Cuila WHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe dleKTpUYECKOE TOJIe. DJEKTPOABWKYIIAs CUla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKyLIas cujia
CaMOWHIYKLIMH.

DHEPrust MAarHUTHOTO IO KATYLIKHU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTENIN DJIEMEHTapHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.



OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM MOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TIOJISL.

B3aumopelicTBrUe IByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBre cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBeHME AIIEKTPOMAarHUTHON WHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBHAKYIIEH CHJIbI MHAYKIIUM OT CKOPOCTH M3MEHEHUSA
MarHuTHOTO ITOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUS OCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHONM UHAYKIIUH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KOJEOAHHUS.
["apmonnyeckue konedanus. [lepumon, wacrora, ammmryga u (aza KoseOaHUU.
[Ipy>kMHHBIN MasTHUK. MareMaTH4eCKUii MasTHUK. Y PaBHEHHE TapMOHHUYECKHX
kosnebanuil. [IpeBpaiiienue s3Heprun Npu rapMOHMUECKUX KOJIEOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMU KoJieOanusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPrUM B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHYX€HHbIE MEXaHHUUECKUE
kosie0anus. PezoHanc. BoiHyKI€HHbBIE 3JIEKTPOMarHUTHbBIE KOJIEOaHMUsI.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IJIEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBAa W IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3aryxaromux KojieOaHuii.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJI€OaHUIA.

Hab6mronenne pe3oHanca.

CB0OOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.



OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIENOBATEIbBHOM COCAMHEHWU PE3UCTOPa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpHOJa MajbIX KoJieOaHUH Tpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3 IOCJIEAO0BATEIBHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 6OIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nupakius MEXaHU4eCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BosHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOIspu3anus, AUPPaKus,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AWMArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4aCcTOTOM KOJeOaHUH.

Hccnenosanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE,
pesIoMJICHUE, TOJSIpU3aIs, TudpaKius, HHTephepeHITHS.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHui B
MIJIOCKOM 3€pKaJe.



[Tpenomiienue cBeta. 3aKOHBI MpeOMIIeHUs cBeTa. AOCONIOTHBIN MOKa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbI yrom IOJHOTO
BHYTPEHHETO OTPaKCHUS.

HMucnepcust cera. CiioxHBIN cocTaB 6eoro ceerta. LIger.

CoOupatouie u paccenBaromive JuH3bl. ToHkasg JsmH3a. DoOKycHOe
pPacCTOSIHUE W ONTHYECKas Cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeEJIWYEHUE,
JlaBaeMOe€ JIMH30M.

[Ipenebl NpUMEHMMOCTH T€OMETPUUYECKON ONTHKHU.

BonnoBas ontuka. WnTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
IJIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHU4ecKue YyCTpPOMCTBA M IPAKTHYECKOE INPHUMEHEHHME: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, NUPPAKIIMOHHAS PELIETKA, OJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

IlonHoe BHyTpeHHEE OTpakeHue. Mozesb CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

HaGmronenune natepdepeHnm crera.

Hab6monenune nudpakium ceera.

HabGmronenue nucnepcuu cBera.

[lony4yeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonydyenue cekTpa ¢ MOMOIIbI0 JUPPAKIUOHHON PEIETKH.

Habmronenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3mepeHune nokasaress peoMIIeHUs CTEeKIIa.

HccnenoBanre CBONCTB U300paKeHUH B JIMH3aX.

HaOGmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['paHnubl NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku.  [locrymnarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOJAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalECHUE
JUTAHBL.



OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ DHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YACTHULIBI. DHEPIUs
IIOKOS.

Paznea 7. KBanToBas ¢pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTON. DHEpTHs
U UMIyJbC (POoTOHA.

OtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dororddekra. YpaBHenue DiHIITENHHA 11a Porodddekrta. «KpacHas rpaHHUIiay
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUECKOE TNPUMEHEHHE: (OTOIICMEHT,
dboToaaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(deKT Ha YCTAaHOBKE ¢ IIMHKOBOMW IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -HacTHIL.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydenue u mormonieHue
(OTOHOB MpU Mepexo/e aToMa C OAHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW 3HEPTUM aTOMaA BOJAOPOA.

BonHoBsie cBoiicTBa yactull. Bosusl e bpoisist. KopnyckyisipHO-BOJTHOBOM
JTyaJu3M.

CHNoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPalIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OrnpeneneHue IJIMHBI BOJIHBI JIa3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HaOmronenue TuHe4aToro cnekTpa.

Tema 3. Amomnoe a0po

OKCMEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUsl sjpa. OTKphITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO u3nydeHus. CoiictBa anbda-, Oera-, TramMMa-U3ITy4CHHUS.
BiusitHue paainoakTHBHOCTH Ha KUBBIE OpPTraHU3MBI.



OTtkpeiTHE NPOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otomnsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacnaa. ['amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sifpe. SaepHble cuiibl. Jledekt Maccsl sapa.

Snepnsbie peakuuu. /lenenue u cuHTE3 AEP.

SAnepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOU DHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI ICPHOU SHEPTETHUKHU.

OneMeHTapHble YacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HAOJIFOIEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HYECKOM KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHsblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMHH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE37bI, IUIAHETHI, UX BHUIUMOE
JIBUKCHHUE.

ConHeyHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(HMarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonnu ConHIa u
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii I[lyts — nama T'amaktuka. Ilonmoxenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazoeranue rajgakTuk.
Teopus bonporo B3psiBa. PenmkToBoe U3iyyeHue.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Vuenuuecxue nabnrooenus

HaOmroienust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs TTOJIOXKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEpHOro NOJyIIapus U IPKUE 3BE3IbI.

HaGmronenus B Teneckon JlyHsl, miianet, Mieanoro [lytu.



O06o0maroniee MOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YeIoBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUPOBAHUM TPEACTABICHUN O (PU3NYECKON KapTUHE MHpaA, MECTO
buznyecKoil KapTUHBI MUpa B OOIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kiacce ocyliecTBIsIeTCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3CH C KypCcaMM MaTE€MaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl U UX IIPOCKLUHMHU HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (QYHKIUI, NPU3HAKKM NOJ00US TPEYroJbHUKOB,
OIpeieNIeHUE MIIOMAAN IIIOCKUX (GUryp u 00bEMa Tell.

buonoeus: »nektpuueckue SBIEHUS B KHUBOW MNpUpoJe, KoyeOaTeabHbIE
JBW)KCHUS B )KMBOM IIPUPOJIE, ONITHYECKUE SBJICHUS B )KUBOU MPUPOJE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAst CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHau3.

l'eocpagpusa: marHuTHbBIE TONIOCA 3€MJIM, 3aJIe)KW MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, PECKA3AHNE 3EMJIICTPSICEHUH.

Texnonocua: JHMHUM DIEKTpOIEpenad, TIEHEpAaTop IEPEMEHHOIo TOKa,
AIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, pPanap, PaIHONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJiHeYHasi barapes.

IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO Tpenmera «Du3nMkKay HA YPOBHE CpPEIHEro O0OIIero
oOpa3oBanus (06a30BbI YPOBEHB) JOJIKHO OOECTICUUTH JOCTHIKEHUE CIIEIYIONTUX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTrOo mpenmera «Du3nukay JOHKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX



OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OMBITA M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaan3alliid OCHOBHBIX HaIpaBJICHUM
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocsl KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKMX T'yMAaHUCTUYECKUX M
JIEMOKPATUYE€CKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JECSTEIIBHOCTh B MHTEpPECAX TPAXKIAHCKOIO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTaHU3allnN;

YMEHHUE B3aUMOJECHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUSIMUA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMU JIESITEIbHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO IMOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K pa3iu4HbIM cdepaM MpodheCCUOHATBHOU NEATeIbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3HKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3UKHN HA IPOTSHKEHUU BCEU JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTh JKOJOTUUECKOW KYJIbTYPhI, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa KOJOTUUECKHUX MPOOIeMm;

TUIAHUPOBAHUE U OCYIIECTBIECHUE JEUCTBUU B OKPYKAIOUIEH Cpelle HA OCHOBE
3HAHHUA LEJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

pacIIMpEeHrEe OIbITa AEATEIBHOCTH SKOJIOTUYECKOW HAMpPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS



c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (DU3UIECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMpPOLECCE
u3ydeHus: (QU3MKA ~ OCYLIECTBISATH  HPOEKTHYHO M HUCCIEIOBATEIbCKYIO
JEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
Ba3oBnle Jjornyeckue a1eiicTBUA:

CaMOCTOATENbHO  (QOpMyJIHpOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LIENU JEATEIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH M IPOTHUBOpPEYMsT B  paccMaTpUBaEMBbIX
(U3NYECKUX SIBICHUSAX;

pa3pabarbiBaTh IUIAH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIIICHUE NPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

BJIAJCTh HAyYHOW TEPMUHOJOTUEH, KIIOUEBBIMH TOHITHUSMU M METOJAMH
bu3nYecKoil HayKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEI0BATEIBCKON U MPOSKTHOW ACSITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3adad (PU3MUECKOr0 COJEp)KaHus, NPUMEHEHHUIO pa3IMYHBIX
METOJIOB MO3HAHUS;

BJIQJIETh BUAAMU JEATEIBHOCTH 10 TMIOJIYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETallY, MPeoOpa3OBaHUI0 W TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX
CUTYalLlMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH TMPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJE peIICHHWs 3aJadd  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPH U3YUCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATh MPUOOPETEHHBIN OTIBIT;



yMETb TEPEHOCUTh 3HaHUSA MO (U3MKE B MPAKTUUYECKYIO 001acThb
KHU3ZHEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00sacTel;

BBI/IBUTaTh HOBBIE UJIEH, IPEJlaraTb OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTEPHATUBHBIEC PEILICHUSI.

Pabora ¢ nundopmanmeii:

BJIa/IETh HaBBIKAMH TMOJIy4YeHUs MHPOpPMAIUU (PU3UUECKOTO COJIEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYILIECTBIIATh IIOMCK, aHaJu3,
CUCTEMATHU3ALUI0 U MHTEPIPETALNI0O MHPOPMALMU Pa3IMYHBIX BHIOB U (popm
NPECTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OPMALINY;

UCIIONB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOIM B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aJa4 € COOJIIOIEHMEM TpeOOBAHUN HSPrOHOMHUKH, TEXHUKM O€30I1acHOCTH,
TUTUEHBI, PECypCOCOEpe)EHHs, TMPABOBBIX W JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
y4€TOM Ha3zHa4eHUsI THPOPMALIUHU U LEIEBON ayAUTOPHUHU, BBIOMpPAs ONTUMAIbHYIO
(dopMy npeAcTaBICHUS U BU3yaTu3alUu.

KoMMyHMKAaTHBHBIC YHMBEPCAJIbHbIC Y4eOHbIEe NeHCTBHA:

OCYILIECTBIATh OOLIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOH
NEATEIbHOCTH;

pacno3HaBaThb NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHsI C MCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATh W HCHOJIb30BAaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUIAYAJIBHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEHCTBHM € y4€TOM OOLIMX
UHTEPECOB U BO3MOXKHOCTEN KAKJI0I'0 YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUSA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBATH KAa4yeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
001l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iarartb HOBBIE IIPOEKTHI, OLEHHMBAaTh HIAEU C TO3UUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUECTBO U BOOOpaxKeHHE, ObITh HMHUIIMATUBHBIM.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelicTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYLIECTBIISITh MMO3HABATENIbHYIO JIESITEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThI C yUETOM MUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsM;

pacIIMpATh paMKH YIE€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JefaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3UKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JCSTEIBHOCTb,
OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM;

BJIAJCTh HABBIKAMHM  TO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIIACMBIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB M
OCHOBAHUII;

UCIIOJIB30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
perieHus;

YMETh OIICHWBAaTh PHUCKH W CBOCBPEMEHHO IPHUHUMATH PEHICHUS 10 HX
CHW)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3e pPe3yIbTaTOB
NEeSATEeIbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W aAPTyMEHTHI JPYTHMX TIPH aHAINU3E pPe3yIbTaTOB
JeATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce qocTiKeHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOEHUSI MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIIEHCTBYETCS AMOIMOHAILHBIN WHTEJJIEKT, MpenoIararoni
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJUPOBAHUSI, BKJIOYAIOIIEIO CAMOKOHTPOJIb, YMEHHE NpPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCSI K
HYMOITMOHAJILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;



BHYTPEHHEW MOTHMBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTMIKECHUIO LEIU U
yCIIeXy, ONTHMHU3M, WHUIMATHBHOCTb, YMEHHUE JCUCTBOBATh HCXOAS U3 CBOHUX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIOIIEH CITOCOOHOCTh MOHUMATh SYMOIIMOHAJIBLHOE COCTOSHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C APYTUMU JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMECHUN:

JEMOHCTPUPOBATh Ha MPUMEpax poJib U MeCTO (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU ACATEIbHOCTH JIIOJICH;

VUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEpLHUAJIbHAS CUCTEMa OTCU€Ta, a0COIIOTHO TBEPAOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsJi IPU PeIIeHNN (PU3NUECKUX 3aj1ay;

pacro3HaBath (U3UYECKHE SABJICHUS (MPOIECCh) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JIBI)KCHHE, CBOOOJHOE IIaJICHHE TeJ, JBI)KCHHE 110 OKPYKHOCTH, HWHEPIHUS,
B3aumojeicTeue Ten, nuddys3us, OpOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
1 TBEPJBIX TEJ, M3MEHEHNE 00BEMA TEJI MPU HarpeBaHUH (OXJIAXKICHHUH ), TETUIOBOE
paBHOBECHE, MCHApPEHUE, KOHJCHCAlUs, IUIABJIICHUE, KPUCTAIIM3AlUs, KUIICHHE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarPEBAaHUU B 3aKPBHITOM
COCyZle, CBSI3b MEXKIY MapamMeTpamMyd COCTOSIHASL Tra3a B HM30Mpoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIMOJB3Yys (U3UYECKHE BEJIMYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIrusi, MeXaHU4YecKas
paboTa, MeXaHWYECKash MOIIMHOCTh, NPH ONHCAaHWW TMPABHWJIBHO TPAKTOBAThH
(bU3MYECKUl CMBICT HCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €IWHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUUHY C APYTUMU
BEJIMYMHAMH;

OMUCHIBATh H3YyUYECHHBIE TEIUIOBbIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS,
UCTIONIB3Ysl (DM3WUYECKHE BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi PHEPrus XaOTUUYECKOTO JBIKEHUSI MOJIEKYJ, CPEIHEKBaapaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOd(PGUIIMEHT TMOJIe3HOTO JACHCTBUSI TEIUIOBOTO JBUTATENs; MPU OMHCAHUU



MPaBUJIBLHO TPAKTOBAaTh (U3MYECKUN CMBICT HCTIOJIB3YEMBIX BEIWYWH, WX
0o0O3HAaUeHUsS W EAWHUIIBI, HAXOMUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHbIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIIEKTPUUECKHE
sBJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PA3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, MX OOO3HAUYECHMsS] M EIUHHUIIbI; YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JAHHYI0 (U3UYECKYIO BEJIUUYHUHY C APYTUMH BEIMUYUHAMU;

aHAM3UPOBATh (PU3HUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (U3HUECKHEC
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUSI MEXAaHMYECKOM DSHEPruM, 3aKOH COXPAHEHHS HMIYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBSA3b CpPEHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEpBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUUECKOT0 3apsifa, 3akoH KylloHa, TpU ATOM pa3inyaTh CIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inyarh YCJIOBHUS UX O€30MaCHOIO UCIIOJIh30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath TmpobiieMy/3aadyy M TUIOTE3y YYEOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3NYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 110 PE3yIbTaTaM MCCIIeI0BaHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEICKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THbIC 3aJayud C SIBHO 3aJaHHOM (DU3WYECKOM MOJIEIbIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXoaMMbIe I €€ PElIeHHs, TPOBOJUTh PACUYEThI M OICHUBATH PEATbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UUECKON BEIIMYNHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LETOYKY PACCYXKJECHHI C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKue SBICHUS;

UCIIOJI30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIOMYJIIPHON MHGOpPMALINH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHSI 3I0POBbSl M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTath B TpYIE€ C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aJI€KBATHO OLICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBMUECKUX MOJIEIeH:
TOYEYHBIN 3JIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHbIM UCTOYHUK CBETA, sIACPHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH pEelIeHUH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (puU3MUECKHUe SBICHUS (TPOIECChI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DIIEKTPUUECKAsi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHuToOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE PacHpOCTpPaHEHUE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTephepeHnus, audpakuus W TOJSpPU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAs
PaIMOAKTUBHOCT;

OMKUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |



AJIEKTPOMATrHUTHBIC SIBICHUS (TIPOIECCHI), HMCTONB3YsSd (U3UYECKUE BEITHYMHBI:
ANEKTPUYECKUN 3apsiji, CHJIA TOKA, JJICKTPUUECKOE HAIPSXKEHUE, SJIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJIa, padoTa TOKa,
MHIYKIWST MarHuTHOrO MoJisg, cuia Ammnepa, cuia JlopeHia, MUHAYKTUBHOCTD
KaTyIIKW, SHEPTUsl DJICKTPUUECKOr0 M MAarHUTHOrO TMOJIEM, MEepHOoJ W YacToTa
KojeOannii B KoyseOaTeTbHOM KOHTYpE, 3aps] W CHiIa ToKa B IIpolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKasl CHUJIa JIMH3BI, MPH OINHCAHWM MPAaBUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHHS W €IUHMIIBI, YKa3bIBaTh
dbopMysBl, CBSA3BIBAIONIME JaHHYIO (PU3MUYECKYl0 BEIWYUHY C JAPYTHMH
BEJINYHMHAMM;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nYecKre BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMMYJIbC (OTOHA, MEPHO]T TIOJIypacaja, SHEPrus CBI3U
aTOMHBIX SiJIep, NpPU OINUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONIME JIAHHYI0 (DU3UYECKYIO BEIMYMHY C JAPYTHMH BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEITUUNHBI,

aHAJU3UPOBaTh (HU3UUYCCKHUE MPOLECCHl U SBJICHUSA, UCIOIB3YS (U3UICCKUEC
3aKOHBI M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapAILICIIBHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIIUH, 3aKOH NPSIMOJMHEHHOIO paclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKCHUSA
CBETa, 3aKOHBI MPEIIOMJICHUSI CBETa, YpaBHeHHE OiHINTeHHa misa doTodddekTa,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MacCOBOr0 4YMCIa, MOCTyJarhl bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, pu 3TOM pa3indaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOe BBIPAXKEHHE M YyCIOBHS (TpaHUIBI, 0O0JacTH)
MIPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIS TPOBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OIMCHIBATh H300paKEHHE, CO3AaBAeMOC ILIOCKHM 3E€PKajioM,
TOHKOM JIMH30M;

BBITIOJTHATDh DKCIICPUMEHTHI 10 HCCIICIOBAaHUI0 (DHU3WYECKUX SBJICHUN M
MPOLIECCOB € HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX W3MEPEHUI: TPU 3TOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIONKEHHOTO OOOPYIOBaHUSA, MPOBOJIUTH OMBIT U
(GbopMyIHpPOBaTh BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METObI OLIEHKH TTOTPEMIHOCTEN U3MEPEHNUM;

HCCIICIOBATh 3aBHCUMOCTH  (DH3WYECKUX BEIWYHMH C HCIOJb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH



pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIEOBAHMS;

co0r01aTh MpaBuia 0E30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEI0BAaHUI B
pamMKax y4eOHOIro SKCHEpHUMEHTa, Y4eOHO-MCCIEA0BATENbCKOM W IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000pyIOBaHUS;

pemarb pacy€THblE 3aJayd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3MUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4u
BbIOMpaTh (PU3NUECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUUYMHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4U: BBHICTPAWBATh JJOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pacCykJCHUH C ONOpON Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCTIIONB30BaTh  MPH  pPEIIEHWH  yueOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
U TPEJCTaBJICHUs y4eOHOW W HAyYHO-TIOMYJISIpHON MH(pOpMalUy, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iNyaTh yCIOBUS UX O€30MacCHOrO UCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KHU3HU
JUIsl o0ecrieyeHus: 6€30MacCHOCTH MpHU OOpAIlEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUIAHUPOBATh PadOTy TPYNIbl, PAUUMOHAIBHO PACHpPENeNATh OOS3aHHOCTU U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIIMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunnie MeT(?)IK Bl HO?I;)H:HI/UI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhopMHPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHudeckoe JBUXEHUE.

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

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

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHTIMTT OTHOCUTENBLHOCTH [ amuies. 1 bu6mmoreka [IOK



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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cynepro3uiuu cui. Bropoii 3akox bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hbrorona asis MatepuaibHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

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

11 TsokecTu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cil‘[ OTMBnefI/I(I:{ pu BI/I)Pi(eHI/II/I bubmorexa HOK

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

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK



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

[ToTenuuanpHas sHEpPrUs ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

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

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

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

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICUCTBHUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporiiecchl B uaeaabHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



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

npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKHU
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ffOc65f0
KkpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTM3AITHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moist. ITorenman. PaszHoctn bubmmorexa [TOK
’ HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘{eI([JKOM nonIe bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

anmnapara, CTpyWHOTO IIPUHTEPA.
DneKTpocTaTUYeCcKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTpOHHAs MPOBOAUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTD
CONPOTUBIICHUS METAIUIOB OT
teMiiepaTypbl. CBEpXIIpOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
npUMecHas MpoBoAUMOCTh. CBoiicTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

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



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

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DIIEKTPUYECKHI TOK B razax.

63 CamocTosiTenTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKkTpruuecKue Npudopsl U

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

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
Konrtponbnas pabora no reme

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

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 Peseprubiil ypok. O6001maronuii ypok 1 bubnmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAs M€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Koneb6arenbubiii koHTYp. CBOOOHBIC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIE 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYCHUE CUIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P pera. FoeTp https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. IIpenenbHbril bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHSI
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnast
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpbI U yCTPOCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameyIeHre BpEMEHH B COKpAIlleHUE mmorera L
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENSTUBACTCKON Bu6 OK
38 gacTuilbl. CBS3b MAacChI ¢ YHEPTUEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka. BuG OK
39 OCHOBBI CHIETIHATTHFHON TEOPUHU nomorexa I

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 3ﬁHI.HT6§Ha nq;)lq)(i)OToa(b(geKTa bubmorexa LOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudueckoe ACHCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnunorexa LIOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoieHue GoTOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(()i;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbIi
peaktop. [IpobrnemMspl, mEpPCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUA. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bun 3Bé3anoro neba. Co3Besnus,
SPKUE 3BE31bl, IIJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa
Comnsaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]1

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocie0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEJICTABICHUSI O POUCXOXKICHUH U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yTe — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATBLHON 1
THUYECKON cdepax AesITeIbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblii ypok. Ontuka. OCHOBBI

67 CTIEUATBHON TEOPHH 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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