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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro O0OIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUM W TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOM 0O0Opa3oBaTeilbHON MHporpaMmsbl, npenacraBieHHbIXx B PI'OC
COO, a Ttakxke c yuétoMm (enepanpHOil paboueil MpPOrpaMMbl BOCIUTAHUS H
KOHIIETIIMK TpernojiaBanus yuyeOHoro npenmera «duszmka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi denepauuy, peaNTU3yIOIUX OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

Conmepxanne mporpaMmbl 1O (PU3MKE HampaBieHO Ha (HOpMHpOBaHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydaromuxcs 10-11 xkmaccoB mipu
oOydeHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusim GI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MNPEIMETHBIM M METANpPEeIMETHBIM pPE3yJbTaTaM
oOy4eHHs, a TakK€ YUYUTBHIBAET HEOOXOAUMOCTh peaTU3alUud MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAyYHbIMM YYeOHbIMU mpeaMmeramu. B Hei
OTIPE/EISAIOTCA OCHOBHBIE LIETU M3yueHUs (U3UKH Ha ypPOBHE CPEIHEro OOILEero
oOpa3oBaHUsl, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKH: JIUYHOCTHBIE,
MeTarpeAMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (usmke BKIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHI OCBOCHMS Kypca (PU3UKK HAa OA30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThl IO roJlaM 00yUYeHUS;

e coJepxkaHue yueoHoro npeamera «Dusnkay mo rogamM oOydeHUsI.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAaX MPUPOJbI, BBICTyINas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xatoriem Mupe. LIKombHbIN Kypc GU3UKHA — CUCTEMOOOPA3yIOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB U SIBJICHHWHM, H3ydyaeMbIX XUMHUEH, Ouojorue,
dbuszuyeckoir reorpadueit u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  ONpeAeNseT XapakTep U pa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTHM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJYYEHUS HOBBIX MATE€pUAJIOB C 3aJaHHBIMM CBOMCTBAMHU W JIPYTHX.
N3ydyenne ¢(u3MKM BHOCHUT OCHOBHOM BKJIaJX B (pOpMHpOBaHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaroumxcs, B (OpMHUpPOBAHUE YMEHHI MNPUMEHSThH
HAy4YHbIN METO]I TO3HAHUS NP BHIMOJHEHUU UMHU YUE€OHBIX UCCIIEIOBAHUN.

B ocHoBy Kkypca Gu3uku I YpOBHS CPEAHEr0 OO0IIero oOpa3oBaHUS
MOJIOKEH Ps WOEH, KOTOpPbIE MOYKHO pacCMaTpuBaTh Kak MPUHUMUIIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eioB (PU3MKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEM Marepual Kypca (DHU3UKHU
o0bequHEH BOKpYr ¢usnueckux Teopuil. Bemymmum B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTEpPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmuzarusi mnpesronaraeT HCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHEM OOIIEeCTBa, a TakKkKe C  MHUPOBO33PEHUYECCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMH MTPOOIEMaMHU.

Hoess  npuxnaowou  uanpasnennocmu. Kypc @usuku npenmnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TMOCPEIICTBOM BBEACHHUS DJIEMEHTOB
colepKaHUs, TOCBSIMIEHHBIX OSKOJOTHMYECKHMM TMPoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXKICHUS
po06IeM paloOHAIBHOTO MPUPOIOTIONB30BAHUS M SKOJIOTUYECKON 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaAaMU Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOIIero
oOpa3oBanus SBISAIOTCS (pusmyeckue Teopuu (HOpMUPOBAHHME TPEICTABICHUN O
CTPYKTYype MOCTpOeHHS (U3HUECKOM TEOpHH, poiii (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpUH, JUISI OINHCAHHWS ECTCCTBEHHO-HAYYHBIX SIBJICHUA W
IIPOIICCCOB).

CucTeMHO-eSITENPHOCTHBIN TIOJIXO0/ B Kypce (PU3WMKH peamu3yeTcs Mpexiie
BCErO 3a CUET OpraHM3allM SKCIEPUMEHTAbHOW AESATEIbHOCTH OOYYaroIIUXCs.
Jlns  6a3oBoro ypoBHS Kypca (PU3MKM — OTO UCIOJIb30BAaHUE CHUCTEMBbI
(GpPOHTATBHBIX KPAaTKOBPEMEHHBIX JSKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CIUCOK YUYEHUYECKHX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TEepedHe J1aOOpaTOPHBIX padoT,
NPOBOMUMBIX IS KOHTPOJS M OICHKH, OCYIISCTBISCTCS YYaCTHUKAMH
00pa3oBaTEIBLHOIO Mpollecca MCXOMAsl M3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHameHus kaOumHera ¢usuku. Ilpum d3ToM  oOecrieunBaeTCs  OBJIAJICHHUE
0oOyJaronMMUCs yMEHUSMU TPOBOJUTh KOCBEHHBIC H3MEPEHUS, HUCCICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIUYMH M TIOCTAHOBKY OIIBITOB TI0 IIPOBEPKE
IIPEIOKCHHBIX THITOTES.

bonbioe BHHUMaHHME yAENSETCS PEHIEHUI0 PACUETHBIX M KAYECTBEHHBIX
3amad. [Ipu 3TOM U1 pacd€THRIX 3a7a4 MPHOPUTETOM SIBJISIFOTCS 3a7a4M C SIBHO
3alaHHON (YU3UIECKON MOJIEITBIO, TIO3BOJISIONINE MPUMEHSTh N3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHMs Ha
0o0OBsCHEHHE TMpOTEeKaHUsl (U3MUYECKUX SIBICHHM M MPOILIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrolue BbIOOpa (PU3MYECKON MOJENH ISl CUTyallud IPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k wmMarepuanbHO-
TEXHUYECKOMY OO€CIEUeHUI0 Y4YeOHOro Ipolecca 0a30BBI YpPOBEHb Kypca
(bU3UKK Ha ypOBHE CpeIHEro 00IIero o0pa3oBaHusl IOKEH U3y4aThCsl B YCIOBUSIX
NpeIMETHOrO0 KaOWHeTa (U3HKK WIH B YCIOBUSX HHTETPUPOBAHHOrO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro NHKiIa. B kaOuHeTe (QU3MKH MOIKHO OBITH
HEO0O0X0IMMOe JabopaTopHOoe O0OOpyJOBaHUE JJisl BBIMOJHEHUS YKa3aHHBIX B
nporpaMMe Mo U3MKe YIYCHHUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
o6opyoBaHUE.

JleMOHCTpallMOHHOE  000pyJ0oBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTATOYHOCTH H  OOECIeYMBaeT IMOCTAHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3MKE KIIOYEBBIX JAEMOHCTpAlUd IS
WCCIICIOBAHMUSI  M3YYaeMbIX  SBJICHHM H  TPOIECCOB, OMIHUPUYECKUX H
dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE JUISI YYEHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUICKTOB U 0OOECIeunBacTCs B pacuére
OJIHOTO KOMILJIEKTa Ha JByX oOydvaronmuxcs. TemaTuueckue KOMIUICKTHI
1abopaTopHOrO 000pYyAOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE ITU(POBBIX JTaOOpaTOpHil.

OCHOBHBIMM LIEJIAMH U3y4Y€HUsI (PU3UKH B 0011I€M 00pa30BaHUM SIBISIIOTCA:

o (opMupoBaHHE WHTEpeca M CTpPEMIICHUS OOydJalommxcsi K HayYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMuUpOBaHUE
MCCJIEIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTara H3yYeHUS
OCHOB CTPOCHHMSI MaTepH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

o (opmupoBanue yMeHHMII OOBSICHATH SIBJICHUS C HCIOJIH30BAHUEM
bu3NYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue TpenCTABICHUNW O POIM (PUBHKHU JJIS PA3BUTHS APYTHX
CCTECTBEHHBIX HAyK, TCXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1iesieid 00ecrieurBaeTCsl PeIIeHUEeM CIEAYIOMNX 3a/1a4d B

MpoIiecce 3ydeHus Kypca (GU3UKU Ha YPOBHE CpeIHEro 001ero 0opa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUH 00  o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, OJIEKTPOJAUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (dopMupoBaHHE YMEHMI TPUMEHATH TEOPETHUECKUE 3HAHUSA IS
OOBbsICHEHUS (PU3NYECKUX SIBICHUW B TPUPOAE U IS TPHUHATHS
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOEHME CIHOCOOOB pEIICHHS pa3JIMYHBIX 3a1ady C SIBHO 33JaHHOU
bu3nueckoil MoOAeNblo, 3aJad, MOJPa3yMEBAIOIIMX CaAMOCTOSTEIbHOE
co3faHue (pU3NIeCcKor MOJEIH, aJleKBAaTHON yCIIOBUSAM 3a/a4H;

e TMOHUMaHUE (PUBMUECKUX OCHOB WM MPUHIIUIIOB JEHUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUSA Ha OKPYKAIOIILYIO
cpeny;

e OBJIAJICHUE METOJAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEIACHUS
bu3MUeCKUX SKCIEPUMEHTOB, aHajdu3a W WHTEpHpeTanud uHbOopMaIuu,
OIpPEENEHHS TOCTOBEPHOCTH MOJYYEHHOTO Pe3yibTaTa;

e CO3JIaHHE YCJIOBHH JJI1 pPa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanust otBoautcs 136 vacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mnporpamMme 1o (U3MKE NEpeuyeHb JTa0OpaTOPHBIX U
MPaKTUYECKUX padOT SBISETCS PEKOMEHJOBAHHBIM, YUYWUTENb JEJNAeT BHIOOP
poBeleHUusT J1abOpaTOpHBIX pabdOT ¥ OMBITOB C YYETOM WHIAMBUIYATBHBIX
0COOEHHOCTEH 00yUaroImUXCs.



COILEPKXAHUE OBYYEHUSA
10 KJIACC

Pasznen 1. ®u3nka 1 MeTOABI HAYYHOI0 MIO3HAHUS

®dusrka — Hayka o mpupone. HaydHble METOIBI IO3HAHUS OKPYKarOLIEro
mupa. Ponp dSkcnepuMeHTa M TEOpUM B IIPOLECCE NO3HAHUSA IPUPOJBI.
DKCIIEpUMEHT B (pU3HKE.

MonenvpoBanue (u3NYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
®dusuyeckue 3aKOHbI U TEOpPUH. ['paHUIBl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u MecTto Qu3nku B (GOPMHUPOBAHUU COBPEMEHHON HAYyUHON KAapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBble W UU(QPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHe. OTHOCUTEIBHOCTh MEXaHMUYECKOTO JIBHXKCHUSI.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX NPOEKIHUH HA OCH CHUCTEMBI KOOPAHUHAT.
CnoxeHue nepeMenieHui 1 CJI0KeHUe CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJiMHEWHOe aBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTH U TMepeMEIICHUs
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoOogHOE nazieHue. Y CKopeHrue CBOOOHOTO TaJIeHUS.

KpuBonuHnentHoe  aBwkeHue. JIBH>KEHHE  MaTE€pUAIBHOM  TOYKM IO
OKPY’KHOCTH C IIOCTOSHHOU IT0 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TMHENHAS
ckopocTh. [lepuoa u yactora obpaienus. LleHTpocTpeMHUTENHHOE YCKOPEHHE.

TexHuyeckne yCTpONCTBA W NPAKTHUUYECKOE MPUMEHEHUE: CIHIOMETP,
JBH>KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIEpeavn.

Jlemoncmpayuu

Mogenb cucTeMBbl OTCU€TA, WIUTIOCTPALIUS KHHEMAaTHYECKHX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peskKeHHOM ITPOCTPAHCTRBE.

Habnronenue aBuxeHUs: Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

HamnpaBnenue CKOpOCTH U IBUKEHUU IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamopHwie pabomwl

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHUSI MEXIY IMYyTSIMU, NOPOWJACHHBIMH TEIOM 3a
MOCJICIOBATEIIbHBIE PABHBIE IPOMEKYTKA BpPEMEHH MPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

W3ydeHnne NBUKEHUS [AapUKa B BA3KOU KUIKOCTH.

W3yuenune nBKeHUS Tela, OpPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocurenbHOCcTH  [amunes. Ilepseii  3akoH  HbrotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
JUI MAaTEPUAJIbHOW TOUKHU. Tpernii 3aKkoH HbroTOHA 111 MaTepUAIbHBIX TOUYEK.

3akoH BcemupHoro tsarotenus. Cuna Tspkectu. llepBag kocMudeckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec temna.

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIRKEHHUS U cuiia TpeHus nokosa. Kosddumument tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJIA B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE ¥ BpalaTeabHOE JBMKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaileHus. Iliedo cuiel. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHndeckre yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHEHME MacC B3aUMOAECHCTBYIOIIMX TEI.

Bropoii 3akoH Herotona.

N3mepenue cui.

CnoxeHune CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUSI U CKOJIBKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenue nBmxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT UX AehOopMaIIHH.

HccnepoBanne ycimoBHMI pPaBHOBECUS TBEPAOTO TENA, HMEIOIMIETO OCh
BpAILICHHUS.

Tema 3. 3akonwvl coxpanenus 6 mexanuke

NmMnynbc MaTtepualibHOM TOYKHM (T€Na), CUCTEMbl MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE HUMITYJbCa Tea. 3aKOH COXPAHCHHSI HMMITYJIbCa.
PeakTuBHOE NBMKEHHE.

Pa6ora cuiibl. MOIIHOCTD CHITHI.

Kunernueckass »Hepruss MarepuanbHO Touyku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUH.

[TorennumanbHas SHEprusl. [TorennuanbHas SHEprus yIpyro
nedhopMupoBaHHOW  TpykuHbl.  [loTeHIManbHas dHEpruss Tena  BOJIU3H
MOBEPXHOCTH 3€MIIH.

[loTeHnuanpHple W HENMOTEHIHaIbHble  cuibl.  CBsI3b  pabOTHI
HENOTCHUHUAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOW JHEPIUM CHUCTEMBI TeEIl.
3aKOH COXpPAHEHUS MEXAHUYECKOW SHEPTUM.

Yapyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckrue yCTpOWCTBA U MPAKTUYECKOE INMPUMEHEHHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHIIUATBLHOM SHEPTUH B KWHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3ydenne abCOMIOTHO HEYNPYTOro yjaapa ¢ MOMOIIbIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanne cBsizu pabOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPTHUH
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KTyTa.

Pa3nen 3. MoJiekyasipHasi Gu3uKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocnosvt moneKynapHo-KuHemudeckoil meopuu
OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUM U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe naBmwxenue. Huddysus. Xapakrep ABUKEHUS WU
B3aUMOJICCTBUS YaCTHUI[ BelecTBa. MOJENIM CTPOCHUs Ta30B, KUIKOCTEH U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE THX Mojenei. Macca u
pasmepsl MosiekyJ. KonunuectBo BemecTBa. [locTtositHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkama temneparyp
Lenbcns.



Mopgens  upeasibHOoro raza. (OCHOBHOE YpaBHEHHE  MOJEKYJISIPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOrO rasza. AOCONIOTHAas TeMIeparypa Kak Mepa
CpeaHEN KHWHETHUYECKOM SHEPruM TEIJIOBOTO ABWKEHMS dvactul rasa. lllkana
temneparyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenaeneeBa—Knanelipona.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduyeckoe MpeACTaBICHUE W30IMPOIIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyecknue yCTpONCTBA W NPAKTHUUECKOE TPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JTUCKPETHOE CTPOCHME BellecTBa, GoTorpadpuu
MOJIEKYJI OPTaHUUYECKUX COCTUHEHUH.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO ABUKCHHUS.

Mogens onbita [lTepHa.

OMBbITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMOJECHCTBUA.

Mogens, WILTIOCTPpUPYIOIIast TPUPOY AaBICHUS ra3a Ha CTEHKH COCYy/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSIHHMS HJCAIBHOTO Trasa,
M30MIPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomuwl

OrnpeneneHue Macchbl BO31yXa B KIIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBHI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY [MApaMETPAMHU COCTOSTHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocrosvl mepmoounamurku

TepmonnHamuueckass cucrema. BHYTpeHHssT dHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U cTIoco0BI e€ m3MeHeHus. KonmdecTBo TemnoTel U padoTta. BHyTpeHHs s
SHEPrusi  OJHOATOMHOTO  MJACAJBHOTO  Tra3a. Bunael  Temonepenayu:
TEIJTIONPOBOHOCTh, KOHBEKIIMS, U3TyUYeHHUE. Y IeNbHAsI TEIUIOEMKOCTh BEILECTBA.
KonuuecTBo TemIoTsl mpu Teruionepeaaye.

[lonatue 006 amuabatHOM mporecce. IlepBhIii 3aKOH TEPMOJIUHAMHKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJAMHAMUKH K wu3ompoiieccaM. ['paduueckas
WHTEpIpeTanus padoThl Tasa.

BTtopoii 3akoH TepmouHamuku. HeoOpaTuMocTh MpoIieccoB B MPUPOJIE.

TennoBble  MammHbl.  [IpuHIUOBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIIHWH.
[IpeoOpazoBanusi sHepruu B TEIUIOBBIX MamuHax. KoadduuumeHt mnone3Horo
nectBus TemtoBo mamuHbl. [{ukn KapHo u ero kosdduiumeHT moie3Horo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIOPHEPTETHUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTEellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH SHEPTHM Tella MPU COBEPIICHUU PaOOTHI: BBIJIET
npoOku u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue s¢dupa B
JATYHHOU TPYyOKe IMyTEM TpeHHsI (BUICOAEMOHCTPAIINS).

N3meHeHne BHYTpEeHHEN SHEPTUU (TeMIepaTyphl) Tella IpH Terlonepeaaye.

OneiT MO anauabaTHOMYy pACIHIUPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEIIA.

Yyenuueckuii sxcnepumenm, n1abopamopHie pabomawl

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Azcpecamnvie cocmosanusn eeuwecmea. Dazoewvie nepexoonl

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCOMIOTHAs U
OTHOCHUTENIbHASL BJIXHOCTh Bo3Ayxa. HaceimeHHwlid mnap. YjenpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPhl KATICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmyueckue u amopdusie Teraa. AHU3OTPOIHUS CBOMCTB
kpuctaimioB. Kuakue xpuctaiabl. CoBpemeHHble MaTepuanbl. [lnaBiaeHue wu
KpucTayi3aius. Y aefbHas Teriora miasieHus. Cyonumanms.

YpaBHeHUE TEIJIOBOro OajaHca.

TexHuyeckne yCTpOMCTBA W NPAKTHUUYECKOE TMPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTMH TMOIYUYEHHUS] COBPEMEHHBIX MaTEpHalIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX MapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

Crioco0Ob1 U3MEpEHUs BIAKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUS KPUCTAJUTMUECKOTO BEIEeCTBA.

JlemoHCTpauus KpUCTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomsi

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO31YXaA.

Pa3nes 4. DiieKTpoAUHAMUKA
Tema 1. dnekmpocmamuka
OnekTpu3anus Tel. OJEKTpUYecKuil 3apsiA. JlBa BuJa BIEKTPUUECKUX
3apsanoB. [IpOBOJHUKH, IUANEKTPUKA U TOJYMPOBOJHUKH. 3aKOH COXpPaHEHUSA
ANEKTPUYECKOrO 3apsijaa.
B3zaumopaeiictBue 3apa0B. 3akoH KyiioHa. To4eyHBbIi 3IEKTpHUYECKUI 3apsl.
Onextpuyeckoe nojie. Hanpsoxk€HHOCTH anekTpudeckoro mostst. [TpuHunun



CyNEPHO3NULNM INEKTPUUYECKUX Toser. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
HOJISL.

PaGora cmnm  amekTpocratnueckoro  mons.  [lorenmman.  PasHOCTh
MOTeHUHAIOB. [IpOBOJHHUKM W JHAIEKTPUKHA B  JJIEKTPOCTATUYECKOM IOJIE.
JlusnexkTpruyueckasi MpOHULIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DIeKTpoEMKOCTh MJIIOCKOT0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHWCTBA M IIPAKTHUYECKOE IPUMEHEHHUE: JJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATHUECKas 3allluTa, 3a3eMJICHUE AJIEKTPONPUOOpPOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN annapar, CTpyMHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TE.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAJH
IIJIACTUH, PACCTOSIHUSA MEXKIY HUMU U TUDIIEKTPUIECKON ITPOHUIIAEMOCTH.

OHeprus 3apsHLKEHHOI0 KOHJIEHCATOopA.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomol

N3mepenne 21eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtit 21ekmpuueckuii mok. Toxu e paznuunsix cpeoax

ONEKTPpUYECKU TOK. YCIOBUS CYIIECTBOBAHMUS SJEKTPUYECKOIO TOKA.
Ncrounnkm Toka. Cuita Toka. [locTosHHBIN TOK.

Hanpsixenue. 3akon Oma 15t yyacTKa UETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJENbHOE CONPOTHUBIICHHE BEIIECTBA.
ITocnenoBarenbHOE, NapAIIIEIbHOE, CMENIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYILAS CUJIa U BHYTPEHHEE COMPOTHUBIICHUE UCTOYHUKA TOKA.
3axon Oma Ji71s1 TOJTHOM (3aMKHYTOM ) aneKTpruuecko nenu. KopoTtkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METANIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpOBOIHUKHY. CobOcTBeHHass W TIpUMECHas IIPOBOIMMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoaHUKOBBIE TPUOOPHI.

OnexkTpuyecKuid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJHUTOB.
DIIEKTPOJIUTAYECKAS AUCCOMALINS. DIEKTPOIIH3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHBIN
pa3psan. Monuus. [Liazma.

TexHHuYecKue yCTpPOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: aMIepMETp,
BOJITMETP, pPEOCTaT, HMCTOYHHKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINA U0,
TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MmepeHure cuiibl TOKa U HaIPSIAKEHUS.

3aBUCHUMOCTb CONPOTUBIICHHS [WIMHAPUYECKUX MPOBOJIHUKOB OT JJIUHBI,
IJIOIA/IN TTONIEPEYHOTO CEUYCHHS U MaTepuaa.

CMelaHHOE COETMHEHNE TPOBOJHUKOB.

[IpssMoe wu3MepeHHe BIEKTPOIBIXKYIIEH cuiibl. KOpOoTkoe 3aMbIKaHuE
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIIECHUS.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

W ckpoBo paspsii ¥ IPOBOJIMMOCTB BO3yXa.

OOHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, n1abopamopHvie pabomwl

N3yuyeHue CMEIaHHOTO0 COEAMHEHUS PE3UCTOPOB.

W3mepeHne 3JEeKTPOABUKYILEH CHUIIbI UCTOYHUMKA TOKA W €r0 BHYTPEHHETrO
CONPOTHUBJICHUS.

HaoGmronenne amexkTpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyliecTBISETCS C
YYETOM COJEepKaTeIbHBIX MEXIPEAMETHBIX CBS3€M € KypcamMu MaTeMaTHKH,
OMONOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnvle nouamusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHUA: SIBJIEHWE, Hay4yHbId (akT, Trumnoresa, (pu3nyueckas BEJIWYMHA, 3aKOH,
TEopusl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHUCTEMbl YpaBHEHMH, JIMHEHHas QyHKIMS,
napabona, runepOosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMHA Ha OCU KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEMJI000MEH JKUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayu, TEIJIOBOE PaBHOBECHUE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEN U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAs IUCCOLMALINS,
rajibBaHHKA.

l'eoepaghus: BaxXHOCTh BO3/TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocusn: npeoOpa3oBaHHE ABMXKCHHUN C HCIIOJB30BAHHEM MEXAHU3MOB,
y4€T TPEHUS B TEXHUKE, NOAIIMIHUKH, HCIOJB30BAHHE 3aKOHA COXPAHECHHS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYyrue), JABUTATENIb BHYTPEHHETO
cropanusi, naposas TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIMOHED, TEXHOJIOTUN
NOJIYYEHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEpPUAJOB, H
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE JIIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC puOOPHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.

11 KIACC

Pa3zneu 4. DiiekTpoguHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUSA

[TocTosiHHBIE ~ MarHuThl.  B3auMoJelWCTBHE  TMOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnojie. BekTop MarHuTHOM WHAYKUMHU. [IpUHIUI Cyneprno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAYKIMU. KapTuHa JMHUN MarHUTHOU
WHJTYKIIUH TI0JIS TOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1OJI€ TPOBOJHMKA C TOKOM. KapThHa JWMHUN WHIYKIUU
MarHMTHOTO TIOJISl JIJIMHHOTO MPsIMOTO IPOBOJHHUKA M 3aMKHYTOTI'O KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBue npoBOHUKOB C
TOKOM.

Cuiia Amnepa, €€ MoyJib U HallpaBJICHHE.

Cuna Jlopenua, e€ Moaysib U HampaBlieHUE. [[BUKeHHE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM Ioje. PaGora cuibl JlopeHa.

SIBieHue DNEKTPOMAarHMTHOW MHAYKUMHA. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUAHA. OJIEKTPOABIXKYINAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe »siekTpuyueckoe Tmosie. ODJIEKTPOJBMXKYILAs CUJa HHAYKIUUA B
[IPOBOJIHUKE, IBMKYLIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM I10JI€.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHHE CAMOMHIYKIMHU. OJEKTPOJIBWXKYILAs  CHUJa
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA W MNPAKTHYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MArHuThl, BJECKTPOMArHUTBI, AJIEKTPOJBUTATENb, YCKOPUTEIU SIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIuHUM UHTYKITUY MAarHUTHOTO TOJIS.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBreHME 3IIEKTPOMArHUTHON MHIYKIIUU.

[TpaBuno JleHua.

3aBUCHUMOCTD JJICKTPOJABHKYIIEH CHUJIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne CAaMOUHAYKIUU.

Yuenuuecxuii akcnepumenm, nabopamopmvie pabomuol

N3ydeHne MarHuTHOTO TOJISI KaTYIIKU C TOKOM.

HccnenoBanue AeMCTBUSI MIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSiBICHUS 3JIEKTPOMArHUTHON MHAYKIIAHU.

Pa3nes 5. Koste6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomacHumHyle Koiedanus

KonebarenbHas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJIeOaHUS.
I'apmonnyeckue konedanus. Ilepuoxa, yactora, amruTyna u ¢asza KojeOaHUi.
[IpyXuHHBIA MasTHUK. MareMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHANOrMs MEXAY MEXaHWYECKUMH H
ANEKTPOMATHUTHBIMU KoJieOaHusMHu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPTUHU B UJC€ATBHOM KO0JIE0ATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaroumx KojeOaHusx. BrIHyXIeHHbIE MEXaHHUUECKUE
koseOanus. Pezonanc. BeiHy K AeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSI.

[lepemennblii TOK. CHHYCOMAAQIBbHBIM NEPEMEHHBIA TOK. MONIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYJHOE U JCUCTBYIOIIEe 3HAUYEHHE CHJIbl TOKa U
HaIpPsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaada u MOTPeOICHUE IECKTPUICCKOM
SHEPIrUU. DKOJIOTMYECKUE PUCKHU MPHU MPOU3BOACTBE 3IEKTposHepruu. KynpTypa
WCIIOJIb30BAHUS JIEKTPOIHEPTHH B [IOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE NPUMEHEHUE: JIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, IMHUM JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOaTEIbHON CUCTEMBbI (NIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MAsSTHHK).



HaGmronenue 3atyxaromux Kojie0aHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

Habnronenue pe3oHanca.

CBOOOIHBIE IIEKTPOMAarHUTHbIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH ) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu MOCHENOBATENLHOM COEIMHEHHHM PE3UCTOpa, KaTyUIKd
MHJIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTPOIIEPEIayn.

Yyenuueckuii sxcnepumenm, n1abopamopHwie pabomol

HccnenoBanre 3aBUCUMOCTH MEpHOAA MajbIX KoJeOaHUIl Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBaHnre MEPEMEHHOTO0 TOKa B LENM M3 MOCIEI0BaTEIbHO
COECIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80TTHbI

Mexanuyeckue BOJIHBI, ycCIOBHSL pacnpoctpanenHud. llepuon. CkopocThb
pacnpocTpaHeHuss M JiauHa BOJHBL. [lomepeuHble W MPOAOTIBHBIE BOJIHBIL.
WNurtepdepenus u nuPppakuuss MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHbIE BOJIHBI. Y CIIOBHS M3JIyYEHHS 3JEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHoin BoiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHUE, TOJIspu3anus, Judpakuus,
uHTephepeHuus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3MEeKTPOMAarHUTHBIX BOJIH. [IprMEHEHHE 3IEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUIEHU. Paguonokanms.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEebl.

TexHuueckue yCTpOMCTBA M MPaKTUYECKOE TPUMEHEHHE. MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPAa3BYKOBasl /MAarHOCTHKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak UCTOUYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepenninu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3BYyKa M BBICOTBI TOHA C aMILIUTYI0N U
4acTOTOM KOJIeOaHUI.



HccnenoBanrie  CBOWCTB  JJIGKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
pesioMJIeHUE, Mospu3anus, Audpaxius, uHTephepeHIIus.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsMonuHENHOE pacnopoOCTpaHEHHE CBETA B
omHOpoaHOU cpene. JIyu cBera. ToueuHbIi HCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaJle.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceera. CioxHBIM cocTaB 6esnoro ceta. L[Ber.

ColOuparome u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
pacCTOSIHUE M ONTHYECKas cuiia TOHKOW JMH3bL. [locTpoeHune u3zoOpaxeHuil B
coOuparommx U paccerBaromux JuH3ax. Gopmyna TOHKOW JIUH3BI. YBelIWYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHKHU.

BonnoBass ontuka. WuTtepdepennuss cBeta. KorepeHTHblE HMCTOYHHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHUHMMYMOB B HHTep(EpEHUMOHHOU
KapTUHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [dudpakumonnas pemérka. YcioBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM [MaJICHUM MOHOXpPOMAaTHYECKOTO CBeTa Ha
TU(DPaKIUOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpOMCTBAa M TMPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA armapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpsiMmonuHEHOE pPACIpPOCTPAHEHHE, OTPAXKEHUE U MPEIOMIICHUE CBETa.
OnTtuyeckue mpruodOpHI.

[TonHoe BHyTpeHHEe oTpakeHne. Mozelb CBETOBOIA.

HccnenoBanrie CBONCTB U300paKEHUM B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenune natepdepeHIny CBEeTa.

Hab6mronenune nudpakmum ceeta.

HaOGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ TOMOIIBIO TPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO AUPPAKINOHHON PEIIETKH.

Habnronenue nossipuszanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopHwvie pabomwl



N3Mepenue nokasaresns npeoMIIEHUs CTEKIIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3zjnen 6. OcHOBBI crieMAIbLHON TEOPUHM OTHOCUTEIBLHOCTH

['panunbl  NPUMEHUMOCTHM  KJIACCHYECKOM  MexaHuku.  [loctymartsl
CIIEHMAIBHOW TEOPUH OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOIYJIS CKOPOCTH
CBETA B BAKyyMe€, PUHIIMI OTHOCUTEIIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHNE BPEMEHU U COKpALICHUE
JUTUHBI.

DHeprus U UMITYJIbC PEISTUBUCTCKON YaCTHULIBI.

CBs3b MacChl C JHEPrUEr U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHS
TIOKOSI.

Pa3nen 7. KBantoBas pusunka

Tema 1. dnemenmul K6anmoeoii ONMuUKU

®otonsl. opmyna [1nanka cBs3u 3HEprun GOTOHA C €r0 YACTOTOU. DHEPrus
U UMITyJIbC (POTOHA.

OtkpeiTre U uccnenoBanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorddexra. YpaBuenue IOiiHmTeitHa s poTodddexra. «KpacHas rpanunay
dboToaddekra.

JHaBnenne cBera. OnbiThl I1. H. JIeOGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHUYecKHue YCTPONCTBA M MPAKTUUYECKOE MPUMEHEHHE: (DOTOIEMEHT,
(doTomaTUMK, COTHEYHAas OaTtapesi, CBETOAHO/.

Jlemoncmpayuu

®o1o3(d(DHEeKT Ha yCTaHOBKE C IMHKOBOW MJIACTUHOM.

UccnenoBanue 3akoHOB BHelHETo GoTodddexTa.

Ceeroauo.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHuro o -4acTHIl.
IlmanerapHas mogxens aroma. Ilocrymarel bopa. M3nydeHnue u 1orjoiieHue
(GOTOHOB mpU TEpexoje aToMa C OJHOTO YPOBHS DHEPTUUM Ha Apyrou. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BosHoBble cBolicTBa yactull. Bonuel ne bpoina. KopryckyiisspHO-BOJIHOBOM
yaJlu3M.

CIIOHTaHHOE U BBIHYKJICHHOE U3JIy4YCHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue JJIMHBI BOJHBI JIa3epa.

HabGnrogenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HaOnronenue tMHe4aToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiThl  Pesepdopma  1mo  ompepeneHdro  cocTaBa
paanoakTUBHOTO wu3inydeHus. CBoiictBa anbda-, Oera-, TraMMa-U3JIy4EHUs.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE NPOTOHAa M HelTpoHa. HyknonHas mopens sapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA Oera-pacnan. [amma-
M3JIy4eHne. 3aKOH palMOaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sAjipe. SnepHble cuibl. JledeKkT Maccsl sapa.

Snepnbie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepnsiii peaktop. Tepmosinepubiii cunte3. [IpobiemMbl U EepCEKTUBbI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE aCIIEKTHI IIEPHONU SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE IMO3UTPOHA.

MeTop1 HaOMIOAEHUS U PETUCTPALIUN JIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siiepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CUéTYrK MOHU3NUPYIOIINX YACTHUL.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanrie TpekoB YacTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. D1eMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMMH.

Bun 3B&3gHoro Heba. Co3Be3mus, sSpkue 3BE3BI, IUIAHETHI, WX BUIAMOC
JIBIDKCHHE.

CoiHeuHas cucreMa.

Connne. ConneuyHass akTUBHOCTh. Mcrounuwk sHepruu CosiHIIa U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamma «CHEKTpaJibHbIA KJlacC —
CBETUMOCTBY». 3BE3/bI TJIABHOM IIOCJIEIOBATSIBHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTB» ISl 3BE3]1 TJIABHOM MOCJEeN0BaTEIbHOCTH. BHYTpeHHEe cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE3/. DTanbl )KU3HHU 3BE3I.

Mneunbiii Ilyte — Hama [Mamaktuka. Ilonoxenue u npmxenue CoyiHIA B
lNanaktrke. Tunel ranaktuk. Pagnoranaktnkyu u kBasapsl. YEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa661a. Pazberanve ramakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyUYEHHUE.

Macumrabnas ctpyktypa Beenennoid. MeraraiakTuka.

Hepeménnbie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJIA30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX
PWIOKEHUH I ONpeIeNieHUs MOJI0KEHUs HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JlaTy: OCHOBHBIE cO3Be3/1us CEeBEPHOro MOIYyIIApus U IPKUE 3BE3/BI.

Hab6monenus B teneckon Jlynsl, ianer, Mieunoro IlyTu.

O6o0maromiee NOBTOPEHUE

Ponp Qusuku u acTpOHOMHUM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesTEeIbHOCTU YeOBEKA, pOib U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (GU3UUECKON TEOpUun
B (GOpPMHpPOBAHUU TIPEACTABICHUM O (PU3NYECKOW KapTUHE MHpaA, MECTO
bu3nueckoil KapTHHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTAaBICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPIKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMOJIOTHUH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvle nowsimusi, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHHWE, HAy4yHbId (haKT, TUIOTE3a, (u3NyUecKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOACHUE, SKCIIEPUMEHT, MOAECIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CHCTEMBl YPaBHEHHUW, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHIT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLIHMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUNA, NPU3HAKKA TOA00US TPEYTrOJIbHUKOB,
ompeeeHIe MIONIAIN TIIOCKUX PUTyp u 00bEMa Tell.

bBuonocus: snektpuyeckue SBICHUS B JKMBOW NpUpoOJe, KoJjebaTeabHbIe
JBUKEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paauayy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl O00pa30BaHUSl KPUCTAUIMUYECKONW pEIETKH, CHEKTPaIbHBIHI
aHaus.



l'eocpagus: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doToChEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPICEHUI.

Texnonoeus: JNUHUM DJIEKTpONEpenady, TEHEpaTop IMEePEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIHUOHHAS M€4Yb, pajap, PaauoONpUEMHUK, TEJIEBU30P,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
coJIHEeyHas OaTapes.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenue yudeOHOro mnpeamera «®Pusnka» Ha YpPOBHE CPEIHETO OOIIETO
obOpazoBaHus (0a30BBIM YPOBEHB) JOJIKHO OOECIICUHUTh JOCTHKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS Y4eOHOro nmpeamera « Pu3nka» JOJKHBI
OTpaXaTb TOTOBHOCTb M CIOCOOHOCTh OOYYaromMXCS PYKOBOJICTBOBATHCS
cOpPMUPOBAHHON BHYTPEHHEW NO3UIMEN JMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHUH, COOTBETCTBYIOILUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUCKOTO OOINeCTBa, PACIIUPEHHUE >KU3HEHHOTO
OTIBITA W OMBITA JEATEIHHOCTH B MPOIECCE peal3alliid OCHOBHBIX HAIpaBICHUN
BOCIMTATEIbHON ACSITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00yUYaIoLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOI0 OOLIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIICYETIOBEUECKUX T'YMaHHUCTHYECKHX U
JIE€MOKPATUIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECaX TPa)KIaHCKOTO
oOl1ecTBa, yuacTBOBaTh B CaMOYIIpaBJICHUU B 00pa30BaTeIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBHUHM C
X QYHKIIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTBH K TYMaHUTAPHOU 1 BOJIOHTEPCKOH 1€ATEIHHOCTH;

2) MaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOU rpaXJaHCKON VJICHTUYHOCTH,
NaTPUOTU3MA,

[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKECHHSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOTI'O CO3HAHMSI, STHUECKOT0 TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TPUHUMATh OCO3HAHHBIC DEIICHHUS,
OpUEHTHPYSCh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIEC B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMBOTO OyAyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasi SCTETUKY HAy4YHOT'O TBOPYECTBA,
npucyiero Gu3nyeckoil Hayke;

5) TpyA0BOr0 BOCIIUTAHUSI:



WHTEpPEC K pa3NuuHbIM cdepam TpodecCHOHATBLHOW NEeATeTbHOCTH, B TOM
YHCJI€ CBSA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPILAThH OCO3HAHHBIN BHIOOD
Oynyiel mpoQeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rHYecKOro BOCITUTAHMS:

c(hOpPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIBTYpPbI, OCO3HaHUE TIJ00aTBHOTO
XapaKTepa 3KOJOTMYECKHUX MTPOOIeM;

IUTAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUI B OKPY’KaIOIIEH cpejie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTRA;

pacilipeHue ONbITa JEATCIIBHOCTH SKOJIOTHYECKOW HAIpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HaHUI MO (PU3UKE;

7) HEHHOCTH HAYYHOT0 TMO3HAHUSI:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HAaHHUE IIEHHOCTH HAay4YHON [I€SITENbHOCTH, TOTOBHOCTH B MPOLIECCE
m3ydyeHus:  (QUBUKH  OCYLIECTBIATH MPOEKTHYID W HCCIEIOBATEIbCKYIO
NEeATEeIbHOCTh UHIUBUYAIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jioruueckue AeMcTBUA:
CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyalIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LEIU NEATCIBbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUU KX
JIOCTHIKCHMS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTUBOPEYMSI B  PaCCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIM3a WMEIOIIMXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
L[EJIIM, OLIEHUBATh PUCKHU MOCJICACTBUI NEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJHATH PpabOTy B  YCIOBHUSIX  PEAJTBHOTO,
BUPTYAJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
Ba3oBrble ucciienoBarejbcKkHe 1eMCTBUA.
BJIAZIETh HAYYHOU TEPMUHOJIOTUEHN, KITFOUEBBIMU TTOHATUSIMU U METOIAMHU
bu3nYecKol HayKH;



BIIAJICTh HABBIKAMHU y4e€OHO-MCCIICIOBATEIHCKON M MPOSKTHON ACATEIHHOCTH
B 00slacTu (pu3MKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOHUCKY
METOJIOB pelIeHUs 3a/ad (PU3NYECKOTO COJEpKaHUsl, MPUMEHEHUIO Pa3InYHBIX
METO/I0B MTO3HAHUS;

BIAJCTh BHUJAAMH JEATCILHOCTH 110 TOJYyYCHUIO HOBOTO 3HAHWS, €ro
UHTEPIpETAllMY, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3NIMYHBIX Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3JJaHUU YUEOHBIX MTPOCKTOB B 00IacTH (PU3UKH;

BBISIBIIATh TMPUYUHHO-CIICJCTBEHHBIE CBS3M U aKTyaJW3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIleHUs, HAaXOJUTh apryMEHThl AJi1 JO0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS,

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE€ PEIICHHWS 3aJadd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCJIOBUSX;

CTaBUTh M (opMyIHMpoBaTh COOCTBEHHBIE 3a/Jadd B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHKCIIE TIPU U3YyUYEHUU (HDUBUKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TICPCHOCHUTh 3HAaHHUSA 10 (QU3NKE B MPAKTHUECKYIO 00JIacTh
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTb OpUrHHAIBHBIC TOAXObI U PEIICHMUS,

CTaBUTH TIPOOJIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMHU TOJyYEeHHs] MH(pOpMaUuu (HU3UIECKOTO COJEPIKAHUS W3
MUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBIATH IOWCK, aHaJIU3,
CUCTEMATH3AIMI0 U WHTEPHpETalui0 HHPOpPMAIMK Pa3TUYHBIX BUIOB U (HOpM
MIpEeICTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(MOPMAITUH;

UCIIOJIB30BaTh  CPEICTBA  WMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3alMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TPeOOBaHWM OSPrOHOMHKH, TEXHHUKH OE€30IacHOCTH,
TUTHCHBI, PECYpCOCOEpPEKEHUsS, TMPaBOBBIX M  JITHYECKUX HOPM, HOPM
nH(OpMaIIMOHHOM 0€301MacHOCTH;

co3JaBaTh TEKCThl (PU3MUECKOTO COJEp’KaHMUsSI B Pa3IM4YHBIX (opmaTax c
y4€TOM HazHaYeHUs HHPOPMAIIMK U 1IETIEBON ayJAUTOPUH, BRIOUPAst ONTUMATHHYIO
dbopMy Tpe/IcTaBICHUS U BU3yaJIU3aIiH.

KoMmyHMKkaTHBHBIE YHHBepcabHbIe Y4eOHbIe 1eliCTBUA:
OCYUIECTBJISTh OOIIEHHE Ha ypokax GU3MKKA HM BO  BHE-ypOUYHOMU
NEeSTENbHOCTH;



pacrmo3HaBaTh MPEANOCBUIKM KOH(JIUKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U HCIIOJB30BaTh MPEUMYILIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOr0 4jieHa KOJUIEKTUBA;

OPUHUMATh I[€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BbIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTUKEHHMIO: COCTaBIATh IUIAH JEHCTBHIA,
pacnpenenarb poid C Y4ETOM MHEHUH Y4YaCcTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKJOr0 YYACTHHKAa KOMAaHIbl B
001U pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IMPOEKThI, OLEHUBAaTh HJEH C I[O3ULIUU HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAaUUMOCTH;

OCYUIECTBJIATh TO3UTHBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpAKEHHE, OBITH MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYLIECTBISATh MMO3HABATENbHYIO AEATENBHOCTh B 00JIACTH
GU3NMKK W acCTPOHOMHUHU, BBIABIATH MPOOJIIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATENIbHO COCTABJIATh IJIAH PEHIeHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBINOJHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacuMpsTh paMKH y4eOHOTro MpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYIUIUMU B 00JacTu
(U3HKHU, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBI YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJ€Th  HABBIKAMU  [O3HABAaTEIbHOM  pEeUEKCHH KAk  OCO3HAHHS
COBEpLIAEMbIX JEHCTBUI M MBICIUTEIBHBIX IPOLIECCOB, HMX PE3YJIbTaTOB U
OCHOBaHUM;



WCITIOJIB30BaTh MPUEMBI pedIeKCHH JIs OIIEHKH CHUTYallid, BEIOOpA BEPHOTO
pelIeHHUS;

YMETh OIEHWBATh PUCKH M CBOCBPEMEHHO MPUHUMATh PEIICHUS MO0 UX
CHUKEHUIO;

OpPUHUMATh MOTHBBI W apryMEHTHl APYrUX IMpU aHaIu3e pe3ybTaToB
NEeSTEIBHOCTH;

MPUHUMATH Ce0sl, MTOHUMAas CBOM HEAOCTATKH M IOCTOMHCTBA,

OpPUHUMATh MOTHBBI W apryMEHTHl APYrMX IMpH aHaIu3e pe3ybTaToB
NEeSITEBHOCTH;

MPU3HABATH CBOE MIPABO M MPABO APYTHX HA OIMIUOKH.

B mponecce noCTHKEHMSI JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMBI
no ¢usuke s YpOBHS CpeAHEro oOmiero ooOpa3oBaHus y OOyYaromuxcs
COBEpUIEHCTBYETCS AMOITMOHAJIbHBIN WHTEJIEKT, MIpEAnoararonmii
c(OPMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE 3MOLMOHAIILHOE
COCTOSIHHE, BUJICTh HANIPABICHUS PA3BUTHA COOCTBEHHOM YMOLIMOHAIBHOM chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJEHUE, CIOCOOHOCTh aJanTHpPOBAThC K
AMOITMOHAILHBIM U3MEHEHUSIM U TIPOSIBISATE THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAIOIICH CTPEMJICHUE K TOCTIKCHHIO TSN U
yCriexy, ONTHMH3M, WHHIIMATHBHOCTH, YMEHHUE JEHCTBOBATh HCXOJS M3 CBOHUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOUYAIOIIEH CITOCOOHOCTh MOHUMATh AMOITMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHHH OOIIEHHUsA, CHOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHMSI
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peniaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 10 kJiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CPOPMUPOBAHHOCTH Yy OOYUAIOITUXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPax PoOJb U MecTo (U3MKu B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MHPA, B PA3BUTUM COBPEMEHHOM TEXHUKUA U
TE€XHOJIOTUH, B IPAKTUYECKOU IESITEITBHOCTH JIIOJIEN;

YUUTHIBATh TPAHULIBI TMPUMEHEHUS M3YUYEHHBIX (PUINYECKUX MOJENeH:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cUcTeMa OTCYETa, aOCOIIOTHO TBEPOE TEJIO,
UCAIbHBIN ra3, MOAENU CTPOEHUS T'a30B, JKUIKOCTEN M TBEPIBIX TEJ, TOUECUHbIN
AIEKTPUYUECKUH 3apsij] MpU PEIICHUH (PU3NYECKUX 3a]1ay;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHHUS BEIIECTBA U
AJIEKTPOJAVMHAMMUKHM:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKCHUE, CBOOOJHOE TMMaJICHUE TEJ, JBW)KEHHUE II0 OKPYKHOCTH, WHEPIIUS,
B3auMoIeicTBUE Tel, Auddy3us, OPOYHOBCKOE ABMKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPIBIX TEJ, N3MEHECHHE 00BhEMA TN MPU HarpeBaHUU (OXJIAKICHHUH ), TETIJIOBOE
paBHOBECHE, HUCHApPEHHE, KOHJCHCAIMs, IUIABJICHUE, KPUCTAUIM3alus, KUIEHUE,
BJI&JKHOCTBH BO3]1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HarpeBaHUU B 3aKPBHITOM
COCyZEe, CBSI3b MEXKAY DapaMeTpaMHd COCTOSIHMSI Tra3a B  M30IPOILECCax,
3JIEKTPU3alMs TEJ, B3AUMOJICHCTBUE 3aPs/IOB;

OMUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3Ysl (PU3NUECKHUE BEITUUYUHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHJIa,
UMIYJIbC TeJla, KWHETUYECKas PHEPrusi, MOTCHIUAIbHAS DHEPrUs, MEXaHHYeCKas
paboTa, MexaHWYecKas MOIIHOCTh;, IPHW OIMCAHWH TPABUJIBHO TPAKTOBATh
(GUBUYECKUIT CMBICT MCHOJIB3YEMbIX BEIUYUH, UX OOO3HAYEHUS U €IUHUIIBI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE TaHHYIO (U3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMMU;

ONUCHIBaTh M3YUYCHHBIC TEIJIOBHIE CBOWCTBA TEI W TEIUIOBBIC SBJICHMUS,
UCIIONB3YS (U3WYECKUE BEIMYHMHBI: JaBIICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTHUYECKOI0 JIBUKEHMS MOJIEKYJ, CpEHEKBaJpaTUUHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSISI 2Heprus, padboTa rasa,
KO3(QGUIIMEHT TO0JIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENsSl; MPU OMUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3WYSCKUH CMBICT MCIOJIB3YEeMbIX BEJIWYHH, UX
0003HAYCHUS W CJWHUIIBI, HAXOJUTh (OPMYJIBI, CBS3BIBAIOIIHME JAaHHYIO
(U3UYECKYIO BETUUUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3UUECKUE BETUYUHBI: DJICKTPUYCCKUM 3apsij,
AJIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, MOTEHIIMAN, Pa3HOCTh MOTEHIIMAJIOB;
MpU  OMHCAHUM TPABUIHHO TPAKTOBATh (PU3HMUECKUN CMBICT HCTOIb3YEeMbIX
BEJIMYMH, MX OOO3HAUCHUS W EIUHMUIIBI; yKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINC
JTAHHYIO0 (PU3HYECKYIO BEIMUYUHY C IPYTUMH BETUUUHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE TPOIIECCHI U SIBICHUS, UCIONB3Ysl (Puznueckue
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAaHEHHMS MEXAHUYECKOW OHHEPrHM, 3aKOH COXPAHECHHUS WMITYJbCa,
MPUHLNN CYNEPHO3ULIMKM CHUJI, NMPUHLUUN PABHONPABHUS HHEPUHAIBHBIX CHCTEM
O0TCU€Ta, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPIUU TEIJIOBOTO JIBUXKEHUS MOJIEKYJ C
aOCOIOTHON TeMImepaTypou, MepBhId 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsja, 3akoH KylioHa, mpu 3TOM pa3inudaTh CIOBECHYIO



(bOpMyITHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHWE W YCIIOBHUsS (TPaHUIIBI,
00J1acTH ) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMWIBI JCUCTBUS  MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3anyarh YCJIOBHs UX O€30MacHOTO HCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIAEAOBAHUIO (PUBUYECKHX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHU, MPU ITOM
dbopmynupoBath mpobieMy/3amady W THIOTE3Y YYEOHOTO OKCICPUMEHTA,
coOupaTrh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBAaHUSA, MPOBOJUTH OIBIT H
(bopMyIMpPOBATH BHIBOJIBI,

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIE U3MEPEHUS] (PU3NUYECKUX BEIUYMH, TIPU
ATOM BBIOHMpaTh ONTHUMAJIBHBIA CIOCOO W3MEPEHUS W HWCIIOJIBb30BAaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

WCCJICNOBATh  3aBHCHMOCTH  MEXITy  (GU3MYECKUMH  BEIIMYWHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
buKkcHpoBaTh PE3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B
BUJIe Ta0IHIl U TpadUKOB, AETaTh BBIBOBI MO PE3yIbTaTaM UCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM HCCICTOBAHUM B
paMKax y4eOHOTro OSKCIEpUMEHTa, Y4YEOHO-MCCIEAOBATENbCKOM M TMPOEKTHOMN
JESTETLHOCTH C HMCTOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOTO
000pyIOBaHUS;

pemiath pacu€THblE 3aJayd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIONB3Ys (pr3MYecKkre 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aa4u
BBIOMpATh (DPU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYJIBI,
HEeoOXonuMble NJisi €€ PEIIeHHs], TPOBOJUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UICCKON BEIIMUNHBI,

peraTh KaueCTBEHHBIC 3a/1a91: BBICTPANBATh JIOTHYECKH HETTPOTHBOPECUUBYIO
[IETIOYKY PAaCCYyXICHUU C OMOpPOM Ha H3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCCKHE SIBJICHNUS,

UCTIOJIB30BaTh ~ TPH  pEIIEHHWH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(OPMAITMOHHBIC TEXHOJIOTUU JIJIS TIOMCKA, CTPYKTYPUPOBAHUS, HHTCPIIPECTAIIIH
Y TpEe/ICTaBIICHUs Y4eOHOU M HAy4YHO-TOMYJISIpHONM MH(MOpPMAIUK, MOJYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTy4aeMyt0 HH(HOPMAIIHIO;

MIPUBOINUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TIPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BHUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUtst obecriedeHus: 6e30MacHOCTU MPU OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPOWCTBAMH, JJIsi COXPAHEHUS 370POBbS M COOIIOJCHUS HOPM IKOJIOTHYECKOTO
MOBECHUS B OKPY KaIOILEH Cpejie;

paboTaTh B TpYyIIEe C BHIIOJHCHUEM pPa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PalbOTy TPYIIIbI, PAMMOHATIBHO PACTIPEACISITh OOS3aHHOCTH H
IUTAHUPOBATH JIESITEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJIeKBaTHO OIICHUBATH
BKJIaJl K&XKJIOTO U3 YUYACTHUKOB I'PYIIIHI B pELIEHUE pacCMaTpUBAEMON MPOOIEMBI.

K konmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4yHOW KapTHHBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOWU JEATEILHOCTH JIIOJICH, HEJOCTHOCTh U EJUHCTBO
(u3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3MYECKUX MOJICIICH:
TOYCUYHBIN AJICKTPUICCKUHN 3apsi, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, siICpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNIb aTOMHOIO Sijpa MpPH PEHICHUH (PU3NYECKUX
3ajay;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITh UX HA OCHOBE
3aKOHOB JJICKTPOIMHAMHUKH M KBAHTOBOW (DM3WKH: DJICKTPUIECCKAS TIPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JECUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJIGKTPOMAarHUTHAasT WHIYKIMSA, JeACTBHE MAarHUTHOTO TIOJs HAa
IIPOBOJHUK C TOKOM W JIBIDKYIIMHCS 3apsiji, dJIEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, TPSIMOJIMHEHHOE paclpoCTpaHEHUE CBETa, OTPaKEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakmus ©W  TOIsIpU3aIUs CBETa, JUCIEPCUS CBETa,
doToanekTpuaeckuit 3pdext (poTodrddhekT), cCBeToOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHENYaToro CrHeKTpa aromMa BOAOPOJA, €CTeCTBEHHass W HCKYCCTBEHHas
PaIOaKTUBHOCTD;

ONKCHIBATh W3Y4YEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC,
ONTHYECKHE,  JJICKTPHUUCCKYI0  TMPOBOJUMOCTh  Pa3IMYHBIX  Cped) H
ANIEKTPOMATHUTHBIC SBJICHHS (IIPOIIECCHI), HWCIONB3YS (PU3MUYECKHE BEINYUHBI:
ANEKTPUUECKUN 3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HAMPSDKEHHE, AJICKTPHUECKOE
COTIPOTHUBJICHUE, PAa3HOCTh IMOTEHIIMAJIOB, 3JEKTPOABIKYIIAs CHia, paboTa TOKa,
WHAYKIMS MarHUTHOTO TMOJs, cuja Awmrepa, cuia JlopeHna, WHIyKTHBHOCTB
KaTYIIKA, DHEPTUsl DJIEKTPUYECKOTO0 M MArHUTHOTO TOJIeH, MEepUojJ W YacToTa
KojebaHnii B KojeOaTembHOM KOHTYpe, 3apsl M Cujla TOKa B MpOIecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pPACCTOSHHE W
ONTHYECKass CWJIa JIMH3BI, TIPH ONMHCAHWUW TIPABWIBHO TPAKTOBATh (PU3MUYSCKHMA
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHHUIIbI, YKa3bIBaTh
dbopMyibl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIUYMHY C JIPYTUMHU
BEITMYNHAMU;



OMHUCHIBATh H3YYCHHBIE KBAHTOBBIE SBJICHHS U IPOLIECCHI, HCIOJIb3Ys
¢du3nueckrue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJbC (POTOHA, MEPUOJI TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SJIep, NpPU ONUCAHUM TPABWIBHO TPAKTOBATH (U3UUECKUN CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS] W EAUHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONIME JAHHYIO (U3WUYECKYI0 BEIMYMHY C JPYTUMU BEJIUYUHAMH,
BBIYHCIIATH 3HaU€HUE (PU3NYECKON BEIUUUHBI;

aHANIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3Ys (U3UUECKUE
3aKOHBI W MPUHLMINBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIRHOIO U NapaJUIEIbHOIO
COCIMHEHUA NPOBOAHUKOB, 3aKOH Jlkoymsa—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
WHJIYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE ODWHINTeHHa st (hoTodddexra,
3aKOH COXPAaHEHUs SHEPruM, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXPAaHCHHS
ANEKTPUUYECKOTO 3apsiia, 3aKOH COXPAaHEHHUsI MAcCOBOT0O YHCIA, MOCTYyNaTsl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM Pa3inyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MAaTeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, 00JacTH)
IPUMEHHMOCTH;

ONPENIENATh HAIIPABJICHHE BEKTOPA MHAYKIUA MAarHUTHOIO MOJI IIPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh W OINKCHIBATh H300pa]KEHUE, CO3/aBAEMOE IUIOCKUM 3E€pKaoM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCHEPUMEHTHI IO UCCIAEAOBAHUIO (DU3UYECKUX SBICHUM U
IPOILIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUI: TPU 3TOM
dbopmymupoBath mpobieMy/3amady W THIOTE3y yYeOHOro IKCIECPUMEHTA,
coOUpaTh YCTAHOBKY U3 MPEJIOAKEHHOrO0 OOOpYIOBaHUS, MPOBOJIUTH OIbBIT U
bopMyJIMpOBaThH BHIBOBI,

OCYILECTBIISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpATh ONTHUMAIBHBIA CIIOCOO W3MEPEHUSI M HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3UYECKUX BEJIMYUH C  HMCIOJIH30BAHUEM
OpSMBIX HU3MEPEHUM: MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoB, JAeNaTh BHIBOABI IO pe3yJbTaTaM UCCIICIOBAHMUS,

coOI01aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HMCCICIOBAHUN B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4YeOHO-MCCIIENOBATEILCKOW W MPOCKTHOM
JEATEIbHOCTU C HUCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3aJa4d C SBHO 3aJaHHON (DU3UYECKON MOJETBIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI M MPUHIIUTIBI, HA OCHOBE aHAJIN3a YCIOBUSA 331291



BBIOMpATh (PU3UYECKYIO0 MOJEINb, BBIACTATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HeoOXoIuMbIe UIs €€ pelleHusi, IPOBOJUTh Pacdy€Thl M OLEHUBATh PEATbHOCTD
MOJYYEHHOTO 3HaYeHHS (PU3NYECKON BEINYHHBI,

pelaTh Ka4eCTBEHHBIC 3a/]a4i: BHICTPAUBATh JIOTHYECKU HETTPOTHBOPEUUBYIO
[IETI0YKY pacCyXKIEHHI C ONMOpoil Ha HM3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ngecKue IBICHUS;

UCIIONIb30BAaTh  MPU  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUN IS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBICHUs Y4eOHOW M HAayYHO-TIOMYJIIPHON MH(OpMAINH, TOJTYYSHHOW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyI0 HH(POPMAIIHIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAaIllUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUS WX O€30MACHOTO MCIOJIH30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3ZHUKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHMUS TO (U3HMKE B TOBCETHEBHOW KU3HU
U1t o0ecrieyeHus: 0€30MacCHOCTH MPHU OOpPAILEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 310pOBbsS U COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpYyIIE C BHIIOJHEHUEM pA3IUYHBIX COIMAJIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYIIBL, PAIHMOHATBHO pPACTIPEACTATh OOS3aHHOCTH H
TJIAHUPOBATh JCIATEIFHOCTh B HECTAHJAPTHBIX CHUTYAIlUsIX, aJleKBaTHO OIICHUBATH
BKJIaJ] K&XJI0OTO U3 YYAaCTHUKOB I'PYyTIbl B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJTACC
KosnunuyectBo yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3jiesioB U (uudposrbie) DYHKIUOHAIBHASA
Kontpoabubie | IlpakTnueckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE rPaMOTHOCTH
padoThbI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/bI HAYUYHOI'O ITIO3HAHUSA
o
11 VISHKA 1 METOBT HAYHHOTO 2 bubmorexa LIOK https://fg.resh.edu.ru/
MIO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 https://fg.resh.edu.ru/
Kuiemariica > https://m.edsoo.ru/7f41bf72 D811 TEST. ECLL I
bu6mmoteka [IOK
. https://fg.resh.edu.
22 Jlusamiica ! https://m.edsoo.ru/7f41bf72 Hps:iftg.resh.edu ruf
3aKOHbBI COXpaHEHUs B bubnuoreka [JOK
2.3 1 1 https://fg.resh.edu.ru/
MEXaHUKe 0 https://m.edsoo.ru/7f41bf72 DS.I170.TEST. ECU. I
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKYJISIPHO- bubnuorexa [IOK
3.1 1 https://fg.resh.edu.ru/
KMHETUYECKON TEOPUH o https://m.edsoo.ru/7f41bf72 o esR. 80
bu6mmoreka [JOK
3.2 10 1 https://fg.resh.edu.ru/
OCHOBEI TEpMOHHAMIKIL https://m.edsoo.ru/7f41bf72 PS-/710.FEsn.SCU. T
ArperaTHble COCTOSIHUS Eub OK
3.3 BemlecTBa. Pa3zoBble 5 mommoreka L1 https://fg.resh.edu.ru/

MEePEXOAbI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny

24

Paznen 4. JIEKTPOJAMHAMUKA

bu6mmoreka [IOK .
4.1 DNEeKTPOCTaTHKA 10 htts://m.edsoo.ru/7fALbf72 https://fg.resh.edu.ru/
IToCTOSIHHBIN 2JIEKTPUYECKUN BuG 110K
nonMoTeKa _
4.2 TOK. TOKM B pa3inuyHbIX 12 httos://m.edsoo.ru/ 741672 https://fg.resh.edu.ru/
cpenax
Uroro no pazneny 22
PeszepBHOE Bpems 2 https://fg.resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3aesioB u (undgposbie) DOYHKINOHAJIbHASA
KonTpoabubie | IlpakTuueckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE rPaMOTHOCThH
padoThI padoThI
pecypcsl
Paznen 1. 3JIEKTPOJANHAMUKA
MarsauTHoe 1oJIe. bubmuorexa [JOK
11 11 1 3 https://fg.resh.edu.ru/
DJIEKTPOMarHuTHask MHAYKLIHS https://m.edsoo.ru/7f41c97c ps./ig
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHnveckue u Bu6 10K
nonmoTeka
. https://fg.resh.edu.ru/
2.1 3JIEKTPOMAarHUTHbHIE 9 1 https://m.edsoo.ru/7f41c97c ps://fg.resh.edu.ru
KoJeOaHus
M
2.2 CXATITTICCKHC 1 5 1 bubmmorexa [JOK https://fg.resh.edu.ru/
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
2. 1 https://fg.resh.edu.ru/
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c BS.I0.IESh. 00T
Hroro no paszneny 24
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OCHOBBHI CTIEITUATFHON TEOPUHU bubnmoreka [JOK
. https://fg.resh.edu.ru/
31 OTHOCUTEIIBHOCTH 4 1 https://m.edso00.ru/7f41c97c pe.7.esh. eI
Hroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
. but6mmoreka [{OK
. https://fg.resh.edu.ru/
4.1 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 https://m.edsoo.ru/7f41c97c ps://fg.resh.edu.ru



https://m.edsoo.ru/7f41c97c
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://fg.resh.edu.ru/

bu6nmoreka [IOK
4.2 4 https://fq.resh.edu.ru/
Crpoetine atoma https://m.edsoo.ru/7falca7e | e enCAL
bubmuorexa [JOK
4. A https://fq.resh.edu.ru/
3 TOMHOE AApO > https://m.edsoo.ru/7fAlca7e | o renEALT
Hroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOOU3UKU

51 DJeMEeHTBI aCTPOHOMHUU U 7 1 bubnnoreka [IOK https://fa.resh.edu.ru/
acTpou3uku https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 7
Paznen 6. OBOBLIAIOIIEE IIOBTOPEHHUE
bu6mmoteka [IOK

. https://fg.resh.edu.ru/
6.1 O6o06maroiiee MOBTOpEeHNE 4 https://m.edsoo.ru/7f41c97c ps://fg.resh.edu.ru

Hroro no pazgeny 4

PesepBHOE Bpemst 3 https://fg.resh.edu.ru/

OBUIEE KOJIMYECTBO YACOB 10 68 4

ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos JIeKTPOHHbIE
JlaTa
uudgposbie
Ne ni/m Tema ypoka Kontpoabnbie | IlpakTHyeckue = wu3yuyeHusi
Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
nnaH | gakr

HNHCcTpyKTaX MO TEXHUKE

1 6e3omacHocTH. Pu3nKa — HayKa O 1 bubnmnoreka [JOK
npupoae. Hayuneie MeTo b1 TO3HAHWSA https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb u mecTo dusuku B

9 (dbopMUPOBAHUU COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOH 1eATEIbHOCTH JIFOIeH
MexaHnueckoe JBUKEHHE.

3 OTHOCHTETHFHOCTh MEXaHHUIECKOTO 1 bubmmoteka [IOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMOIMHEWHOE 1 bubmuoreka [IOK
JBUKECHHE https://m.edso0.ru/ff0c3620
PaBHOYyCKOpEHHOE NPSAMOJIUHEIHOE bubmuoreka [IOK

5 1
JBHKCHHUE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe azieHne. Y CKOpeHHe 1 bubnuotexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BHKEHUE.

7 JIBrm>keHrE MaTepHaIbHON TOYKH I10 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada

OKPY’KHOCTH



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

[TpuniMn oTHOCUTENBHOCTH [ anuies.

8 WuepunanbHble CUCTEMBI OTCYETa bubmmorexa LHOK
prt . ' https://m.edsoo.ru/ff0c3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipunmun
9 cynepno3uiuu cuil. Bropoit 3akox bubmmorexa [JOK
YHEP - DTOPOI https://m.edsoo.ru/ffOc3be8
HeloToHa 1151 MaTepranbHOM TOUKU
Tperuii 3akon HproToHa 1ist bu6mmoreka [IOK

10
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TsxecTH. [lepBasg kocMuueckast bubmmorexa [JOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH ['yka. Bec bu6nuoreka [IOK
Tela https://m.edsoo.ru/ff0c3e18
Cuina tpenus. Koaddumment tpenus.

13 Cuna CI(ZH OTI/IBnel({bI/Iq:I pu JIBI/IE)KGHI/II/I Bubmorexa [JOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WU ra3e
[TocTynarenbHOE U BpaliaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tena. bubnmnoreka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUsI TBEPJIOTO Tea
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYEK. bubnmnoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysibca. PeakTuBHOE JBHKEHNE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sneprus bubmuoreka [IOK

MaTepuaibHOU ToUkHu. Teopema 00
NU3MCHCHHNU I(I/IHGTI/I‘ICCKOI\/'IVBHCPFI/II/I

https://m.edsoo.ru/ff0c4502
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17

[ToreHuunanpHast SHEPTHUsL.
[orennmanpHast SHEPTUS YIPYTO
ne(pOpMHUPOBAHHON NIPYKUHBIL.
[lorenumaneHas SHEPTrHs Tena BOIU3H
MOBEPXHOCTU 3eMIIH

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

[ToTeHIManbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBs3b pabOTHI
HETOTCHIIMAIBHBIX CHJI C U3MEHECHHEM
MeXaHH4YeCKOUu OHEPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

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

19

JlaGopaTtopHnas pabora
«HccnenoBanue CBs3HM pabOTHI CHITBI C
U3MEHEHHEM MEXaHUYEeCKOU SHEPTUu
TeJla Ha IPUMeEpPE PACTSHKEHUS
PE3MHOBOTO KI'yTa»

20

KonTponbHnas pabora no teme
«Kunemaruka. J[nuHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETH4ecKol Teopuu. bpoyHoBckoe
neuxenue. uddysus

bu6nunorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

23

Macca monekyin. Konugecto
BemectBa. [locTtositnHast ABoraapo

24

TemnoBoe paBHOBecue. Temmeparypa



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

u e€ uamepenue. [llkana remmneparyp
Lenscus

Uneansuerii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoitoTHas TeMIeparypa Kak Mepa

26 Cpe/He KUHETUYECKON IHEPTUn bubnmoreka [JOK
JBU)KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511le
MenpeneeBa-Knaneiipona

27 3akon [lanpToHa. ['a30BBIC 3aKOHBI
JlaGopaTopHas pabora

08 «HccnenoBanue 3aBUCUMOCTU MEX]TY
napaMeTpamMu COCTOSIHUS
Pa3peKEHHOTO Ta3a

29 M3omponeccsl B UI€aIbHOM Ta3e U UX bubmmnoreka [JOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U

30 croco0On! e€ m3meHeHus. KoandaecTBo bubmorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsi OJHOATOMHOIO UI€ATBHOTO
raza

31 Buas! Tennonepenaun bubmorexa TTOK

https://m.edsoo.ru/ff0c5c36
VnenpHas TETUIOEMKOCTD BEIIECTRA.

39 KonuuecTBo TemiaoTel npu bubmuoreka [IOK
Teronepenaye. AnnadaTHBIN https://m.edsoo.ru/ff0c5c36
nporecc

33 [IepBblii 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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IMPUMEHCHHUEC K U30IIpoueccaM

https://m.edsoo.ru/ffOc5efc

HeoOpaTtumocTs nponieccos B

34 npupoje. Bropoii 3akoH bubmmorexa LIOK
PHPOZAE. BTOP https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 ITpunnun nevicreus u K11 reruioBoit bubmuorexa [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KITJ]
37 DKoJIorHYecKre mpoodIemMbl
TEIUIOPHEPTETUKHU
38 Ob6o6maromuit ypok « MosekyssipHas bu6mmoteka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbHnas padbora no teme
39 «Monexynsprast pusuka. OCHOBBI bubmmorexa [JOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [Tapoobpa3zoBanue 1 KOHAEHCAIUS. bu6muoreka [IOK
Hcnapenue U KUIeHue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3/yxa. HacklmmeHHbI#H bubmorexa [JOK
AYEA: https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckne n
aMmopdHbIe Tea. AHU30TPOIIHS
42 CBofII)j’)rB KpHUCTaJJIOB }KTI/? Kue Bubmmorexa [IOK
P /A https://m.edsoo.ru/ff0c65f0
KpucTtayibl. COBpeMEHHBIE
MaTepuabl
[InaBieHne U KpuCTAIIIU3AIHUA.
43 VY aenbHas TEIUIOTA IUIABICHUS Bubmmorexa [IOK
A ' https://m.edso0.ru/ff0c6708
CyOnumarnus
44 YpaBHeHHE TEIJIOBOTO OajgaHca bubnuorexa [JOK



https://m.edsoo.ru/ff0c5efc
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

DJIeKTpU3alus Tel. DIECKTPUICCKUI

45 3apsia. JIBa Bua 3JEKTPUUECKUX bubsmorexa [TOK
P A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOOHUKH, TUIIEKTPUKH H
46 H(I))J'I [IPOBOJHUKHU 3a1f§H COXpaHEeHUs Bubmaorexa ITOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiga
B3aumoneiicTBue 3apsiioB. 3aKOH
47 Kyinona. TodyeyHbIi 3IEKTPUYECKUIA buGnnorexa LIOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpssx€HHOCTB 3JIEKTPUYECKOTO
48 nons. [IpuHumn cynepno3uuuun bubnmnoreka [JOK
ANEKTPUYECKHUX TToNeH. JInaum https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cui anekTpocTaTu4eckoro
49 moust. IToreniman. Pasnocts bubmorexa LOK
i ’ https://m.edsoo.ru/ffoc6f00
[IOTEHIMAIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 3J1peKT OCTaTUYECKOM HOIJ)'IG bubnmorera [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckas IpOHUIIAEMOCTh
but6mmorekxa [{IOK
51 DnexkTpoéMKOCcTh. KoHaeHcaTo
p a p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH TIIOCKOTO
52 KOHJIEHCATOpa. DHEPTH 3apsHKEHHOTO bubnmorexa LIOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopnast pabota "V3mepenue
IIEKTPOEMKOCTH KOHJEeHcaTopa"
o4 [IpyuHLIAI NENCTBUS U IPUMEHEHUE



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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

KOH/ICHCATOPOB, KOIHPOBAJIBHOTO
arrmnapara, CTpyHHOT0 MpUHTEpA.
DneKTpocTaTHYecKast 3aluTa.
3a3emyIeHHE IEKTPOIIPHOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsokenue.
Comnpotusnenue. 3akon Oma s
y4acTKa Ienu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHKKOB. JIabopaTopHas paborta
«V3yueHue CMEIaHHOTO COSTUHEHUS
PEe3UCTOPOB»

bubnnorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenma

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa Jij1s1 TOTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenne IJ1C ucToOUHMUKA TOKA U
€ro BHYTPEHHETO COTIPOTHBIICHUSD

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTPOHHAsE TPOBOJUMOCTh TBEPBIX
METaJI0B. 3aBUCUMOCThH
CONPOTHUBIICHUS METAJIIIOB OT
temnepaTypbl. CBEpXIIPOBOIUMOCTh

60

DJIEKTPUYECKHI TOK B BaKyyMe.
CBolCTBa SJIEKTPOHHBIX TYYKOB

61

[TomynpoBoiHUKH, UX COOCTBEHHAS U
IIpUMeCHasl IpOBOAUMOCTh. CBoOMCTBa

bu6nunorexa [JOK
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

p—n-nepexoza. [loaynpoBogHUKOBbIE

IPUOOPHI
DJIEKTPUUYECKUI TOK B pacTBOpaxX U

62 pacruiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DIIEKTPOTUTHYECKAS TUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B ra3ax.

63 CamMocTosTenbHbIN U 1 bu6mmoreka [IOK
HECAMOCTOSITEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnmoreka [JOK
npuMmeHenue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O06o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ffOc88be
KonrponsHas pabota no reme

66 «Inektpocrartuka. [TocTosHHBIN 1 bubnmnoreka [JOK
ANeKTpuYecKuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»
PesepsHbiil ypok. KonTponbHas

67 pabota o Teme "DaeKTpoIuHaMHKa". 1 bubmuoreka [IOK
O06o6maromuii ypok mo remam 10 https://m.edsoo.ru/ff0c8c56
KJjlacca

68 ATTecranioHHas paboTa 3a yueOHbIi 1 bubmuoreka [IOK
roj https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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 KIIACC

KoanyecrBo yacos Jlata JIeKTPOHHbIE
Ne n/m Tema ypoka Konrpoasusie | Ilpakruyeckue Hsydemu | HH(ppOBKbIc
Bcero s o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen

NucTpykTax no TexHuke 0e30MacHOCTH.
[TocTostHHBIE MATHUTHI U UX

1 B3auMoOJefcTBE. MarHuTHOE MoJIE. 1 nggﬁfg{ﬁ)gﬁ}; 0c9778
Bekrop MarHuTHOM MHAYKUMH. JIMHUA
MarHUTHON UHIYKLIUH
MarsuTHO€e noJje IPOBOJHUKA C TOKOM. Bu6miorexa LK

2 Ot Sperena. Bsaumoneiicrsue 1 https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM

3 JlabopaTtopHas pabota «3yuenue 1 1 bubnuorexa [JOK
MAarHUTHOTO I0JI KaTYIIKHU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopnas pabota «Mccnenoanue 1 1 ng:;;f;i?ﬁﬁf 0c9ac0
JENCTBUS MMOCTOSTHHOTO MarHuTa Ha
PaMKy € TOKOM
JlelicTBue MarHuTHOIrO NOJISI HAa 5 K

5 JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 }r?tlfsz:I/P/Ir?::(jcsil)(])_.[r(a p—
Cuna Jlopenmna. Pa6ora cubl Jlopenna
OnexkTpomMarauTHas nHAyKmus. [ToTok

6 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1
WHJYKUHUU. 3aKOH 3JI€KTPOMArHUTHOM
nHaykuuu Papanes



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

JlaboparopHas padora «ccnenoBanue
SIBJIGHUS DJIEKTPOMAarHUTHON UHTYKIIUN

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camounaykiuu. 31C caMOMHIYKIIUU.
DHeprus MarHUTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 110J1e

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
JIEKTPOMArHuThl, JEKTPOIBUIaTEIb,
YCKOPHUTENH IEMEHTapHbIX YaCTHULL,
MHIYKIMOHHAs I1eYb

10

O6o06maromuii ypok « MarHuTHOE TIoJIe.
3HeKTpOMaFHI/ITHa$I HUHAYKOUS»

bubnuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas paborta o reme
«MarnuTHOe noje. DJIeKTpOMarHuTHast
UHAYKIUS

bubmorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE KOICOaHM.
I"apmonnueckue xonedanus. Y paBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpamienue 3uepruu

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas padorta «ccnenoBanue
3aBUCUMOCTH NIEPHOJIa MATBIX
KojeOaHuil Tpy3a Ha HUTH OT JITHHBI
HUTHU U MacChl TPpy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHus B
U/ICUTHHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHHYeCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHUSMU

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cb820



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

15

®opmynia ToMcoHa. 3aKOH COXpaHEHUS
SHEPIUH B UJCaTHbHOM KoJeOaTeTbHOM
KOHTYpe

bubnmorexa [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBieHue 0 3aTyXaONIUX
KosieOaHusAx. BeIHYXICHHBIC
MexaHH4eCKHe Koiiebanus. Pe3onanc.
BI)IHY)KIIGHHI)IG BHGKTpOMaFHI/ITHBIG
KoseOanus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CHHYCOMIANBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JICACTBYIOIIIEE 3HAYEHNUE CHIIBI TOKA U
HaIpsHKEHUS

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoncTso,
nepenaya u norpediaeHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpONUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEHHOr0 TOKa, TUHUM
3JEeKTporepesady

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

20

DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynsTypa ncronb3oBanus
AJIEKTPO3HEPTUH B TIOBCETHEBHOM KU3HU

21

MexaHndeckne BOJIHBI, YCJIOBHA
pacnpoctpanenus. [lepuon. CkopocTb
pacrpocTpaHeHus U JJIUHA BOIHBEL.
HonepeqHHe " IPpOAOJILHBIC BOJIHEBL

but6mmorekxa [IOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTb

but6mmoreka [IOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. Beicota ToHa. TemOp 3Byka

https://m.edsoo.ru/ffOcccOc

QHGKTpOMaFHI/ITHLIC BOJIHBI, UX

23 cBoiicTBa U ckopocTh. [lIkana bubmorexa [IOK
P i https://m.edsoo.ru/ffOccfe0
ANEKTPOMATrHUTHBIX BOJIH
24 [TpuHIHITBI paTUOCBSI3U U TEICBUIACHHUS.
PasButHe cpencts cBsa3u. Paguosokarus
o5 KonTponbnas padota «Konebanus u bu6mmoreka [IOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoCTpaHEHHE
26 CBI;Ta B OJHO oz[HI:)ﬁ cpenepToqeqHHﬁ Bubmorexa IJOK
P peae. https://m.edsoo.ru/ffocd350
HWCTOYHHUK cBeTa. JIyu cBeTa
OTtpakeHue cBeTa. 3aKOHBI OTPAKCHHS
27 cera. [TocTpoenune n3o0paxkeHui B bubmorexa LHOK
’ P P https://m.edsoo.ru/ffOcd4e0
MJIOCKOM 3epKaje
[Ipenomnenue ceta. [lonHoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHbrit bubmorexa HOK
Y ' https://m.edsoo.ru/ffocd7f6
yTOJI IOTHOTO BHYTPEHHETO OTPasKEeHUs
29 JlaGopatopHnas pabota «M3mepenue bu6muoreka [IOK
ITOKa3aTelIsl MPEJIOMIICHHSI CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3obpaxxeHuil B
30 nuH3e. PopmyIia TOHKOM JIMH3bBI bubmorexa [TOK
- POPMY ) https://m.edsoo.ru/ffOcddle
VYBenudeHue JIUH3bI
31 JlabopaTtopHas pabota «ccnenoBanue
CBOMCTB M300paKEHUH B TMH3AX)
Hucnepcus cBera. CnoxxHbIA COCTaB
39 6emnoro csera. LIer. JlaboparopHas

pabota «Habmonenue aucnepcuu
CBETa»



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
https://m.edsoo.ru/ff0cdd1e

33 Nutepdepennius ceta. udpakius bubmuorexa [JOK
ceera. JludpaknnonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonspusanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue mpruOOPHI U yCTPOWCTBA U
yCIIOBUS UX O€30MaCHOT0 MPUMEHEHUS
['paHuIbl TPUMEHUMOCTH KJIACCHYECKON
36 MexaHuku. [TocTynaTel cienuanbHOM bubmmorexa [JOK
' 4 H https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTU
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameJieHre BpeMEHH M COKpaIlleHHE bubmorexa LHOK
A P batt https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYJIbC PEIITUBUCTCKON
38 gacTuibl. CBS3b MAacChl ¢ SHEPTUEH U bubmmorexa LHOK
Hbl- P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
Kontponbnas padora «Ontuka. OCHOBBI
39 CHEIHalbHON Teopun bubmiorexa LIOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTI
40 ®oronsl. opmyina [Inanka. DHeprus u bubmmnoreka [JOK
UMITyJibC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCTIEOBAHUE bubnmoreka [JOK
dororddekra. OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHUE
42 BﬁHmTegHa J'I(I:I(b(bOTOB(I)(;@)eKTa bubmmorexa LHOK
g ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porordpdexra
43 JHasnenue csera. Onbitel 1. H. bubmuoreka [IOK
JleGeneBa. XuMuueckoe JeiicTBUE CBeTa https://m.edso0.ru/ff0d04a6
44 TexHu4eckue ycTponcTra u



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

MPaKTHYECKOE TPUMCHEHHE:
(doToreMeHT, POTONATIHK, COTHEUHAS
OaTapest, CBETOIHO/

Pemrenue 3amad mo teMe «IJIEMEHTEI

bubmuorexa [JOK

45
KBAaHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopa mo paccesHuIO 0-9acTHUI bubmmorexa [IOK

pooPp P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas Mozens aToMa
bubnnorexa [JOK
47 [Tocrynater bopa
Tyathl Hop https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomenue GoTOHOB MPU
48 ne eyxo € aToMa ¢ OJIHOTO (bOBHﬂ ' bubmmorexa [JOK
pexon . A P https://m.edsoo.ru/ff0dOafa
SHEPTUU HA APYTOi. BUIbI CrIeKTpOB
BonHoBsie cBolicTBa yacTuil. BoJHBI 1€

49 bpoina. KoprnyckyisspHO-BOJIHOBOR bubmmnoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
W3JIy4eHUe
OTKpbITHE paTUOaKTUBHOCTU. OTIBITHI

50 Pesepdopna no onpeneneHuo cocraBa bubamorexa LHOK

pOOpA et https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3JTYUCHUS
CgoiicTBa anbda-, 6era-, raMma-

51 W3NydeHus. BiusHue paanoakTHBHOCTH
Ha JKUBBIE OPTAHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.

59 N3otombl. Anbda-pacma. bu6nunorexa [JOK
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['amma-u3nydyeHue

53 DHeprus CBA3U HYKJIOHOB B SIIpeE. bubnmoreka [JOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

S nepuble peakuuu. SAnepHblid peakTop.
[TpoGieMbl, MePCIIEKTUBHI,
9KOJIOTUYECKHE aCIIEKTHI AIEPHOU
SHEPTEeTUKU

https://m.edsoo.ru/ff0d1356

54

DJyieMeHTapHbIe YacTUllbl. OTKPBITHE
o3uTpoHa. MeTroibl HAOMIOACHUS U
PErucTpalmy 3JI€MEHTAPHBIX YaCTHLI.
Kpyrusiii cron «®yH1aMeHTaIbHbIE
B3auMozecTBusA. EAMHCTBO
(bU3NIeCKOil KapTHHBI MUPa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é31H0T0 HeOa. Co3Be3 s, IpKUe
3BE3bI, IJIAHETHI, UX BUIMNMOE
nBrokenne. ConHeyHas CHCTeEMa

56

Comnsaue. CoyiHeuHast aKTUBHOCTb.
Ucrounnk sneprun CosHIa U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIE10BATENILHOCTH.
BryTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABIECHUS O
IIPOUCXOXACHNUHU U 3Botonu CosHIa 1
3BE3]

58

Muneunsiii [1yTe — Hama I'anakTuka.
[Tonoxxenue u apmxenue CoyHLa B
lNanaktuke. I'anaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

59

Bcenennas. Pa3beranue ranakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe
n3nydyeHue. Meraranaktuka

60

Heperennsie mpo0ieMbl aCTpPOHOMHH



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

61

KontposbHas pabota « 3JeMEHTHI
aACTPOHOMUU U acCTPOPUIUKI»

62

O6o06maromuii ypok. Ponb Gusuku u
aACTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COIMAIbHON 1
ITUYECKOH cdepax IesaTeTbHOCTH
YelioBeKa

63

O6o6matomuii ypok. Poib u mecto
(bU3UKHU U ACTPOHOMHH B COBPEMEHHOM
Hay4HOW KapTHHE MHpa

64

O6o06maromuii ypok. Poisb ¢pmsmueckoit
Teopuu B (HOPMUPOBAHUN
MIPEJICTABICHUHA O PU3UICCKON KapTHHE
Mupa

65

O6o0maromuii ypok. Mecto
($u3nyecKoil KapTUHBI MHUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEICTABICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe nose.
DneKTpoOMaruuTHasi MHAYKIUS
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PesepBHblitl ypok. Ontuka. OCHOBBI
CHeIUaIbHON TEOPUH OTHOCUTEIIBHOCTH
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Pesepnsrii ypok. KBantoBas dusuka.
DneMeHTHI ACTPOHOMUH U aCTPOPUUKH

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YHEHUKA

» ®msuka, 10 kmace/ Makumes I'.5., Byxosnes b.b., Corckuit H.H. mox
penaknueii [TapdentoeBoit H.A., Akninoneproe obmiectBo «M3aaTenbeTBO
«IIpocsemienne»

» ®usnka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. nox
penakiueit [lapdpentreBoit H.A., AkuinonepHoe o0miectBo «M31aTenbCcTBO

«HpOCBGIHeHI/IC»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
https://nsportal.ru/shkola/

https://rosuchebnik.ru/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/

http://skiv.instrao.ru/bank-zadaniy/

https://www.yaklass.ru/


http://skiv.instrao.ru/bank-zadaniy/
http://www.yaklass.ru/

