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IHHOACHUTEJBbHASA 3AIINCKA

[TporpamMma 1o ¢usuke 6a30BOr0 ypoBHS Ha YPOBHE CpeIHEro odmiero oopazoBanusi paspaboTaHa Ha
OCHOBE I10JIO’KEHHH U TpeOOBaHUI K pe3yJbTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTelIbHON MIPOrpaMMBl,
npeactaBieHHbx B PI'OC COO, a Ttakxke ¢ yu€Tom ¢eaepanbHoi pabodeit mporpaMMbl BOCITUTaAHUS U
KOHIICTIMU TIpenojaBaHus ydeOHoro npeamera «®DPusumka» B 00pa30BaTENbHBIX OpraHU3AIMAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.
ConeprkaHue nporpaMmsl 1o (pU3KMKe HAIPaBIEHO HAa (JOPMUPOBAHHE €CTECTBEHHO-HAYYHONU KapTHHbI
mupa oOyuaromuxcst 10-11 knaccoB mpu oOydeHunm ux ¢usznke Ha 0a30BOM YpPOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC
COO x mnaHupyeMbIM JHYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3ylibTaTaM OOydeHus, a
TaKXE YUUTBHIBAET HEOOXOIUMOCTb pealu3alil MEXKIPEIMETHbIX CBA3eH (U3MKH C €CTECTBEHHO-
Hay4YHbIMM y4eOHBIMU INpeaMeTaMH. B Hell ompenesnstoTcsi OCHOBHbBIC €M HM3Y4YeHUs (U3UKU Ha
ypoBHE cpemHero oOmero oOpa3oBaHMs, IUIAHUPYEMbIE pPE3yJIbTaThl OCBOCHHUS Kypca (PU3UKH:
JMYHOCTHBIE, METAIpeIMETHBIE, TPeIMETHBIE (Ha 0A30BOM YPOBHE).
ITporpamma 1o (pu3MKe BKIIOYAET:

®  [JJaHUpPYEMbIE pe3yJbTaTbl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM YPOBHE, B TOM YHCIIE

IIPEeMETHBIE PE3YNIbTAThI IO TO1aM O0yUYEeHHUS;

e  coxaepxkaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0yueHusl.
du3nka Kak Hayka 0 HauOoJiee 00X 3aKOHAX NPUPO/bI, BHICTYIAs B KAUECTBE yueOHOro npeMeTa B
IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHH 00 okpyxatoniem mupe. LllkonbHbIil Kype
GU3MKM — CHUCTEMOOOPA3yIOUMN Il €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX IPEJAMETOB, IOCKOJIbKY
(¢u3UYecKrue 3aKOHBI JISKAT B OCHOBE IPOIIECCOB M SIBICHHUM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢usnueckoil reorpadueit u acrpoHomueil. Mcrnonb3oBaHue M akTHUBHOE NMPUMEHEHHE (DU3NYECKUX
3HaHUIl ompenenseT XapakTep M pPa3BUTHUE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEpreTHUKH,
TPaHCIOPTA, OCBOCHUSI KOCMOCA, IOJy4YEHHUsI HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU CBOMCTBAMH U APYTHUX.
N3ydyenue pu3nku BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHME €CTECTBEHHO-HAYYHON KapTHHBI MUpa
oOyyaromuxcs, B (GOpMUpOBaHHE YMEHHUH MPUMEHSTh HaY4HbBIM METOJ MO3HAHUS NPH BBINOJIHEHUH
UMH y4eOHBIX UCCIIETOBaHU.
B ocHOBy kypca ¢u3uKu A1 YPOBHSI CpEIHEro OOIIEro 0O0pa3oBaHUs MOJOXKEH DS UACH, KOTOphIE
MO>KHO paccMaTpUBaTh KaK MPUHIHUIBI €r0 NOCTPOEHUS.
Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBIISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJEPKHUT
MaTepuall U3 BCEX pa3/ienoB (M3MKM, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOW, TaK M COBPEMEHHOMN
bu3uku.
Hoesn cenepanuzayuu. B cooTBeTCTBUM € HeW Marepual Kypca (QU3UKH OOBEAUHEH BOKPYT
¢usnueckux teopuil. BenymumM B Kypce siBisercss (GOpMHpPOBAHUE NPEACTABIECHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.
Hoes cymanumapuszayuu. EE peanuszanus npeamnonaraeT UCIojib30BaHNE TYMaHUTApHOTO MOTEHIIHaIa
¢bu3nyecKkoil HayKu, OCMBICIEHHE CBSI3U DPa3BUTUS (U3UKM C pa3BUTHEM OOIECTBA, a TaKkKe C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.
Hoes npuxnaonoii nanpasnennocmu. Kypc GU3MKN HpeanosaraeT 3HaKOMCTBO C IIUPOKUM KpPyrom
TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.
Hoes skonocusayuu peannsyercss MOCPEACTBOM BBEIEHHUS 3JIEMEHTOB COJEPXKAHUS, MOCBSIIEHHBIX
HKOJIOTUYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHbI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH,
a Takke OOCYXIeHHMS TMpoOJieM palMOHAIBHOIO NPUPOAONOIB30BAHUS U OKOJIOTUYECKOM
0€30I1aCHOCTH.
CrepHEBBIMH 3JIEMEHTAMU Kypca (DPU3MKM Ha ypOBHE CpeaHero oOmero oOpa3oBaHUS SIBIISIOTCS
¢usnueckue Teopun ((HopMUpoBaHHE MPEACTABICHUN O CTPYKTYpE MOCTPOEHUS (PU3MUECKON TeopuH,



ponu (hyHIaMEHTAJIBHBIX 3aKOHOB M TPHUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPHUPOJIE,
rpaHullaX MPUMEHIUMOCTH TEOPHA, I OMIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBICHUH U MPOIIECCOB).
CHUCTEeMHO-IICSITETPHOCTHBI TOAX0A B Kypce (U3MKH peanu3yercs TpeXIe BCero 3a Cuér
OpraHu3ali SKCIEPUMEHTAIBHON JesTeNbHOCTH oOydatonmxcs. s 0a30Boro ypoBHS Kypca
(UMK — 3TO HCIIOJIB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX OSKCIECPUMEHTOB U
mabopaToOpHBIX pabdoT, KOTOPBIC B IporpaMme Mo GU3NKe O0HEIUHEHBI B OOIIMI CIIMCOK YYCHHUUECKUX
NPaKTUYECKUX paboT. BhineneHne B yKazaHHOM IepedHE J1a0OpaTOpHBIX paldoT, MPOBOIUMBIX JIJIS
KOHTPOJISI W OIICHKH, OCYIIECTBIISICTCS YYaCTHHKaMH OOpa30BaTEIbHOTO IMIpollecca HCXOAS U3
0cOOEHHOCTEH ITAaHUPOBAaHUS M OCHACHUS KaOuHeTa Gpu3uku. [Ipu 3ToM obecrieunBaeTcst OBIIAJICHNE
OOyJaloMUMUCST YMEHHUSIMU TPOBOJUTh KOCBEHHBIE HW3MEPEHUS, WCCICIOBAHUS 3aBUCUMOCTEH
(U3HYECKUX BEIIMYMH U IOCTAHOBKY OMBITOB IO MPOBEPKE MPEITI0KEHHBIX THIIOTES.
Bosbiioe BHUMaHME yaeseTCs PEIICHHIO PAacY€THBIX W KAayeCTBEHHBIX 3amad. llpuw sToM s
pacu€THBIX 3a/a4 TMPUOPUTETOM SIBIISIIOTCS 3aJadyd C SIBHO 33aJaHHON (U3WYECKOH MOJIEIbIO,
MO3BOJISIONINE NMPUMEHSATh N3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaKk
W HMHTETPUPYs 3HAHUS W3 Pa3HBIX pa3aenioB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISFOTCS
3aJjaHus Ha OOBSCHCHHE NMPOTCKaHMs (U3UYECKUX SBICHUH W MPOIIECCOB B OKPYKAIOILICH >KU3HH,
TpeOyroiye BbIOOpa GU3NIECKON MOJICIH JJIsl CUTYalluu MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ tpeboBaHusmu PI'OC COO k MarepHaaTbHO-TEXHUYECKOMY OOCCICUYCHHUIO
yae0HOro mporecca 0a30BBI ypOBEHb Kypca (PU3WKH Ha YpOBHE CpPEAHEro OOIIero oOpa3oBaHHS
JIOJDKEH M3Y4aThCsl B YCIOBUSIX MPEIMETHOTO KaOMHeTa (DU3UKU WM B YCIIOBHSIX WHTETPUPOBAHHOTO
KaOMHEeTa MPEJIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA. B kaOuHeTe Gu3uKu T0HKHO OBITh HE0OX0AUMOe
nabopaTopHOoe 000pyIOBaHME JJISi BBHIOJHEHUS YKAa3aHHBIX B MpOrpaMMme Mo (PU3HKE yYCHHMYECKUX
MPAaKTUYECKUX padOT U AEMOHCTPALMOHHOE 000py/I0BaHNUE.
JlemoHcTpaninoHHOe 000pyaoBaHuEe (OPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM MUHHUMAaTbHOU
JOCTaTOYHOCTH W 00OecrevnBaeT MOCTAHOBKY MEPEYUCIEHHBIX B MpOorpaMMe Mo (pu3uKe KIFOUYEBBIX
JEMOHCTPAIMA JIJII  WCCIICIOBAHUS W3YYaeMbBIX SBJICHHM M TPOIECCOB, OSMIMPUYCCKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHCHHM.
JlabopatopHoe oOopyaoBaHME [IsI YYEHHUYECKUX TMpakTUYecKux paboT Qopmupyercs B BUIE
TEMaTUYEeCKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére 0JJHOTO KOMIUJIEKTa Ha JIByX O0ydYaromIuxcsl.
Temarndeckne KOMIUIEKTHI JTaOOpaTOPHOTO OOOpYAOBaHHS JOJDKHBI  OBITh TMOCTPOSHBI HA
KOMIUICKCHOM HCITOJIb30BAHUM AHAJIOTOBBIX W IU(MPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJIE ITU(MPOBHIX JTa00paTOPUIA.
OCHOBHBIMU TIENIIMU U3Y4YCHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:
e  (opmupoBaHue uUHTEpeca W CTPEMIICHUS OOYYAIOMIMXCS K HAyYHOMY HW3YYCHHIO
MIPUPO/IBI, PA3BUTHE UX WHTEIUIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e  pa3BUTHE TPEJCTAaBICHUA O HAYYHOM MeETOJe¢ TOo3HaHus © (QopMHUpOBaHUE
HCCIIeIOBATEIILCKOTO OTHOIICHHS K OKPYXKAIOITUM SIBJICHHSIM;
e  (opmupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3YUYEHHUS OCHOB CTPOCHHS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
e  (opmupoBaHue yMEHUI OOBICHITH SBIEHHS C UCIOIBb30BaHUEM (PU3UUYECKUX 3HAHUHN U
HAyYHBIX JIOKAa3aTEIbCTB;
e  (opmupoBaHUE MpeACTaBICHUN O PONHM (DU3UKU JUIS PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH.
JlocTrkeHne 3THUX 1eei 00ecTieunBaeTCsl pEIIeHUEeM CIEAYIONUX 3a7ad B MPOLIecce U3yUeHUs Kypca
(¢u3MKK Ha YpOBHE CpeAHEro 00IIero 00pa3oBaHUs:
®  TpHOOpETEHHE CHCTEMBI 3HAHUN 00 OOmMUX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUAX, BKIIOYAS MEXAHHWKY, MOJICKYISPHYIO (GU3HKY, AJIEKTPOJAMHAMUKY, KBAaHTOBYIO
(hU3UKY U 3JIEMEHTHI aCTPO(DU3UKH;



e  (QopmupoBaHHME YMEHUN MPUMEHSTh TEOPETUYECKUE 3HAHUA i1 OOBSCHEHUS
(bu3nyecKuX SBIECHUIN B MPUPOJE U JUIS MPUHATUS MPAKTUYECKUX PEUICHUH B MOBCEAHEBHON
KHU3HH;
®  OCBOGHHE CIIOCOOOB peUIeHMs] Pa3IUYHBbIX 337ad C SBHO 3aJaHHON (U3HUYECKOI
MOJIENIBIO, 337124, MOJPa3yMEBAIOIIUX CAaMOCTOSTEIBHOE CO3/1aHue (DU3NYECKOH MOJENH,
aJIEKBaTHOW YCJIOBHUAM 33/1a4U;
° IIOHUMAaHUC (1)I/I3I/I‘-IGCKI/IX OCHOB W IPUHIUIIOB I[ef/’ICTBI/ISI TEXHUYCCKUX yCTpOfICTB nu
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPELY;
®  OBJQJCHUE METOJAaMHU CaMOCTOSITELHOTO IJIAHWPOBAHUS M TPOBEICHHS (PU3NUECKUX
SKCIIEPUMEHTOB, aHAIM3a M HMHTEpHpeTauuu WHGOpMalUU, ONpeAesieHUs AOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJbTara;
e  CO3JaHME YCJOBW AJISl pPa3BUTHUS YMEHUUH MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JeSITEIbHOCTH.
Ha m3yuenue ¢usuku (6a30BbIii ypOBEHB) HA YPOBHE CpeaHEro odmiero oOpa3oBaHust oTBogutcs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kiacce — 68 yacoB (2 4yaca B HEZIEIO).
[Ipennaraemslii B mporpamme no (usuke nepedeHs 1a00paTOPHBIX U MPAKTHUYECKUX PaldOT SIBISIETCS
PEKOMEH/IOBAaHHBIM, YUYHUTEIb JieJaeT BbIOOp MpoBeACHHs 1a00paTOPHBIX paOdOT U OMBITOB C Y4ETOM
WH/IMBUYAIBHBIX OCOOCHHOCTEH 00yJarOIINXCS.

COJEP/KAHUE OBYYEHUA
10 KJTIACC

Paszpen 1. dusuka 1 MeTOABI HAYYHOI'0 NO3HAHUSA
®dusuka — Hayka o npupoae. Hayunele MeTOIbI IO3HAHUS OKPYKAIOILEro Mupa. Poib skcniepuMenTa u
TEOPHH B IIpOIecce MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue ¢uznueckux sBIeHUM M mpoueccoB. Hayunbele runotesbl. dusnueckue 3aKoHbI U
Teopuu. I'paHu1Ibl IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHUS.
Pone u mMecto Gu3Mku B (OPMHPOBAHUU COBPEMEHHOM HAayyHOM KapTHHBI MHpPA, B MPAKTHUYECKOMN
JESTENIBHOCTH JIFOJEH.
Jlemoncmpayuu
AmHanorosble 1 IU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUNKH.

Pasnen 2. Mexanuka
Tema 1. Kunemamuka
Mexanndeckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHMYECKOro JBHkKeHusA. Cucrema oOTcYETa.
Tpaexropus.
[Tepemenienne, cKOpoCTh (CpeAHsisli CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHHE MaTepuaibHOU
TOYKH, UX MPOEKIIUHA HA OCU CUCTEMBI KoOpAUHAT. CJI0KEHUE MePEMELIEHUN U CI0KEHUE CKOPOCTEM.
PaBHOMEpHOE U pPaBHOYCKOpEHHOE MPSIMOJIMHEWHOE JBIKeHue. ['paduky 3aBUCHMMOCTH KOOpJIMHAT,
CKOPOCTH, YCKOPEHHS, ITYyTH U TIEPEMEIICHHUS MaTEPHUATBHOU TOYKH OT BPEMEHH.
CBobOoaHOe mazieHne. Y cKkopeHrne CBOOOTHOTO TaIeHUSI.
KpuBonuneiinoe nBwxkeHue. J[BUKEHUE MaTepUAIbHONM TOYKU IO OKPY)KHOCTH C IIOCTOSIHHOHM IO
MOJYJII0O CKOPOCTHIO. YTJIOBas CKOPOCTh, JWHEHHas CKOpocTh. llepwong u wactora oOparieHus.
[leHTpOCTpEMUTENBHOE YCKOPEHHUE.
TexHuueckue ycTpouCTBa U MPAKTHUECKOE TPUMEHEHHUE: CIIHIOMETP, IBUKEHUE CHAPSAOB, IICTHBIE U
PEMEHHBIE Mepeayn.
Jlemoncmpayuu



Monenb cucTeMbl OTCUETA, MIUTIOCTPALis] KHHEMATUYECKUX XapaKTEPUCTUK JBUKECHHUSL.
[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGntonenue nBuxeHus Tena, OpOmEeHHOr 0 MO YoM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenue yckopeHust CBOOOIHOTO MaCHUSI.

HanpaBiieHue ckopocTH IpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne HepaBHOMEPHOTO JBUKCHMS C LIENIbIO ONPENEICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKIY IMYTSIMH, IPOWJCHHBIMU TEJIOM 3a IIOCIIECJOBATEIbHBIE PABHBIC
IIPOMEXYTKH BPEMEHH NIPU PABHOYCKOPEHHOM JIBUKEHUH C HA4aJIbHOW CKOPOCTHIO, PABHOM HYIIIO.
N3yuyenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3yuenue nBUKEHUS Tesa, OpOLICHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOocuTenbHOCTH 1'anmunes. [lepssoiii 3akoH HeroToHa. MHEepuanbHbele CHCTEMBI OTCUETA.
Macca tena. Cuina. [Ipunuun cynepno3unuu cuit. Bropoit 3akon HeroToHa 171 MaTepuanbHON TOUKH.
Tperuii 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunel Tpenus (1mokosi, ckosbkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUS U cuia TpeHus nokos. Koapdumuent tpenus. Cuiia conpoTHBIEHUS NP IBUKEHUU Tela
B )KMJIKOCTHU WJIH rase.

[TocTynaTensHOE M BpaIIaTEIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEIA.

MoOMEHT CuIbl OTHOCHUTENIBHO OCH BpamieHus. [1nedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO Tela.
TexHnyeckue ycTpoHCTBa M NMPAKTUUYECKOE NMPUMEHEHUE: MOJUIMITHUKY, JBUKEHUE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepUUH.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CrnoxxeHnue cui.

3aBHCUMOCTB CHUJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOIBEME U MTaICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecUsl TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

W3yuenue nBmxeHUs: OpycKa 1o HaKJIIOHHOH MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIKX B MPYXUHE U PE3UHOBOM 00pasliie, OT UX
nedopmariu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKoHnbl COXpaHeHUA 6 MEXAHUKE

Hmnynbe MatepuaibHON TOUKH (Tela), CHCTEMbl MAaTEpUANIbHBIX ToueK. VIMIynbc CUIIBI U U3MEHEHUE
UMITyJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PEaKTMBHOE JBUKCHHUE.

Pabota cuibl. MOLITHOCTH CHJIBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHNN KHHETUYECKON SHEPTUH.
[TorennmanpHas oHeprus. [loTeHnumanpHas »dHEprus ymnpyro AeGOPMHPOBAHHOW TMPY>KUHBI.
[TorennumanpHast SHEprys Tesla BOJIU3U MOBEPXHOCTH 3EMIIH.



[ToTeHnManbHbIe W HEMOTEHIMANbHBIE CHIIBL. CBS3b PabOThl HEMOTEHIUATBHBIX CHII C U3MEHEHHEM
MEXaHUYECKOM PHEPTUU CUCTEMBI TeJl. 3aKOH COXpPaHEHUsI MEXaHUYECKOM YHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKkue yCTpOWCTBa M MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIA MHCTOJIET,
JIBUKEHUE PaKeT.

Jlemoncmpayuu

3aK0H COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE ABMKEHUE.

[Tepexo MOTEHITMATBHONM SHEPTHH B KWUHETUYECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydenne abCOMOTHO HEYNIPYTOTO yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsizu pabOThl CHIJIBI ¢ M3MEHEHHMEM MEXaHWYECKON SHEpPrHHM Tejla Ha MpUMEpe
PaCTsKEHUS PE3NHOBOTO KI'yTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA
Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopun
OcCHOBHbBIE TOJOXEHHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUHM M UX ONBITHOE 00OCHOBaHHUE.
BpoynoBckoe nmwxkenue. duddysus. Xapaxtep ABMKEHHS W B3aUMOJCHCTBUS YaCTHIl BEIIECTBA.
Mopenu CTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX Mojeneil. Macca u pa3mepsl mosiekyi. KonnuectBo BeutectBa. [loctositHHas ABoraapo.
TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.
Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOpUHU HIEaTbHOTO
raza. AOcomtoTHasi TemrepaTypa Kak Mepa CpelHEeW KHHETHYECKON SHEpruM TEIIOBOrO JBM)KEHUS
yactun rasza. [Ilkana remneparyp Kenbsuna. I'a3oBsle 3akoHbI. YpaBHeHHe MenneneeBa—Knaneipona.
3akoH JlamproHa. M3ompomecchl B HICAIBHOM ra3e C IIOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
I'padnueckoe npencraBiaeHNe U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.
TexHu4eckre yCTpoicTBa U MPaKTUUECKOe IPUMEHEHNE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu
OmnbIThl, OKa3bIBAIOLINE AMCKPETHOE CTPOCHHME BelIeCTBA, (OoTOrpaduu MOJNEKYJI OpPraHHYeCKHUX
COCIMHECHU.
OnbIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.
Mozens OpOyHOBCKOTO JIBMXKEHUS.
Mopens onbira IlITepHa.
OnbITHL, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.
Mopaenb, HITFOCTPUPYIOIIAsk TPUPOY TAaBJICHHS ra3a Ha CTEHKHU COCy/a.
OMBITHL, WIUTFOCTPUPYIOLIUE YPABHEHHUE COCTOSHUS UJI€AJIbHOTO T'a3a, H30IPOLECCHI.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
Omnpenenenue Macchl BO3AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHHH 00BbEMa KOMHATBHI,
JABJICHUS U TEMITEpATypbl BO3yXa B HEH.
HccnenoBanue 3aBUCUMOCTH MEXKy TApaMETPAMH COCTOSIHUS Pa3pEkKEHHOT0 Tasa.
Tema 2. Ocnoevt mepmoounamuku
Tepmoaunamuyeckas cucreMa. BHYTpeHHsISI SHEprUsl TEPMOJMHAMHUYECKONW CHCTEMBI M CIOCOOBI €&
n3MeHenus. KonnuecTBo TemnoTel U padota. BHyTpeHHss SHEprusi 0HOATOMHOTO HIEaJIbHOTO rasa.
Bunel Temuonepenaun: TEMIONPOBOAHOCTb, KOHBEKLMS, H3Iy4EHHE. YJIENbHAs TEIJI0EMKOCTh
BeniecTBa. KoanuecTBo TEMIOTH NpHU TEIIONEpEaaye.
[Tonarue o6 agnabatHoM mpouecce. [lepBblit 3akoH TepMoauHaMuKH. [IpuMeHeHne mepBoro 3aKoHa
TEPMOJUHAMUKH K u3omnporeccam. ['paduyeckas uaTepnperanus padboThl rasa.
Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.



TernoBbie MamuHbl. [IpuHIUIBL 1eiicTBUS TEIUIOBBIX MamMH. [IpeoOpa3zoBaHus 3HEPTUU B TEIUIOBBIX
MammHax. KoaddunueHT none3Horo aeictus TermmoBoit MamuHel. [{ukn Kapao u ero ko3¢ dunuent
MOJIE3HOTO JAEUCTBUS. DKOJIOIMUYECKUE NTPOOIIEMBbI TEIJIOIHEPIETUKH.

TexHuueckue ycTpoiicTBa M IPaKTUYECKOE IIPUMEHEHNUE: ABUraTellb BHYTPEHHET0 CropaHusi, ObITOBOM
XOJIOUJIBHUK, KOHUIIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEH SHEepruM Teja MpH COBEpIICHUH paboThl: BbUIET MPOOKHM U3 OYTBUIKH IOJ
JIEUCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue »d¢upa B JIATYHHOM TpyOke myTéM TpeHUs
(BuCOIEMOHCTpAITHS ).

W3meHeHne BHyTpeHHEHN 3Hepruu (TemiepaTypsl) Tejla Ipy TeIUIonepeaaye.

OmnpIT 0 agnabaTHOMY PACHIMPEHUIO BO3AYyXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAHUs, pEaKTUBHOI'O JIBUraTelIsl.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus geujecmea. Pazogvie nepexoovi

ITapooOpazoBanue u koHaeHcanys. Vicnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTENbHAs! BIaXKHOCTb
Bo3ayxa. HacelmenHslii map. YjenpHas TemjaoTa napooOpa3oBaHus. 3aBUCHUMOCTb TeMIEpaTypbl
KHUIIEHUS OT JIaBJICHMUSI.

Teépmoe Teno. Kpucrammmueckue u amopdHbIe Tena. AHU3OTPOIHS CBOWCTB KPUCTALIOB. JKujkue
kpuctayel. CoBpeMeHHble Marepuainsl. [lnaBiaeHue U KpucTauIM3auus. Y JAelabHas TEIUIOTa
riasneHus. Cyonumanus.

VYpaBHeHuUE TEIJIOBOTO OanaHca.

TexHuueckue yCTpoHCTBAa M NPAKTHUECKOE NMPUMEHEHHE: TMTPOMETP U ICHUXPOMETP, KaJTOpUMETD,
TEXHOJIOTUM IOJIyYEHUS COBPEMEHHBIX MAaTEpUajoB, B TOM 4YHCIE€ HAHOMAaTEpUANOB, W
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenne npyu NoHM>KEHHOM JIaBICHUM.

CrniocoObl U3MepeHUs BIaXKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTAINIMYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTaJIJIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.

Pasznen 4. DiiekTpoanHamMuka

Tema 1. Inexkmpocmamuxa
OnekTpu3anust Ten. OJeKTpuueckuil 3apsa. JIBa Buaa siekTpuueckux 3apsaoB. [IpoBonHuKW,
JTURJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsia.
B3anmoneiicterue 3apsaoB. 3akoH Kynona. TodeuHblld AIEKTPUUECKUN 3apsi. DJIEKTPUUECKOE TOJIE.
HamnpsoxénHocTs 3mekTpruyeckoro noisid. IIpuHuun cynepnosmnuy JIeKTpUYECKUX Iosied. JInHum
HaIpPsHKEHHOCTH SJIEKTPUUYECKOTO MO,
PabGora cunm »snextpocraruueckoro mons. llorennuman. PasHocTh moTeHnuanoB. I[IpoBomHuku u
TUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM MOJ€. J(uanexkTpuyeckas NpoOHUIAEMOCTb.
DnekTpo€MKocTh. KoHnieHcaTop. DNeKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPrusl 3apsiKEHHOIO
KOH/JIEHCATOpA.
TexHuueckue  ycTpolicTBA M NPAKTUYECKOE  MPUMEHEHHE:  DJIEKTPOCKOI,  DIIEKTPOMETD,
ANEKTPOCTaTUYECKasl 3allliTa, 3a3eMJICHHE JJIEKTpOonpuOOpoB, KOHAEHCATOpP, KOMHUPOBAJIBHBIN
anmapar, CTpyHHBIN IPUHTEP.



Jlemoncmpayuu

Y CTpOUCTBO U MIPUHIUIL ACUCTBUS IIEKTPOMETPA.

B3anMopeiicTBre Ha’neKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE NOJIE 3apSKEHHBIX Tell.

[IpoBOIHHKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYecKas 3aluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTb 3JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOLIAAU IUIACTHH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOpA.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3mepenne 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtit 3nekmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKU TOK. Y CIIOBUSI CYIIECTBOBAHMS IEKTpHUUEeCcKoro Toka. Mcrounnku toka. Cumia Toka.
[TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka Lenu.

DNEeKTpUYECKOe COINPOTUBJIEHUE. YIeIbHOE CONpPOTHUBICHHME BellecTBa. llocnenoBarensHoe,
[apaJuIeIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymmsi—JIeHia. MOIIHOCTH 3JEKTPHYECKOTO TOKA.
DNEeKTpOABUAKYIAsA CUJIa U BHYTPEHHEE CONPOTUBIECHUE HMCTOYHHMKA TOKA. 3akoH OMa uisl MOJHOM
(3aMKHYTOI) 3neKTprueckoi renu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH COINPOTHBJICHUS METANIOB OT
Temreparypbl. CBEpXITPOBOIUMOCTb.

DnekTpuyecKkuil TOk B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass W MpUMECHAash MPOBOAUMOCTH MONYNpoBOAHHMKOB. CBoiicTBa pP-N-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKU TOK B PACTBOpAX M pacIulaBax AJIEKTPOJIUTOB. DJIEKTPOIUTHUUYECKAs JIUCCOIMAIIHS.
OneKTponus.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.
TexHU4ecKre yCTpONCTBA U TPAKTUUYECKOE TPUMEHEHNE: aMIIEpPMETP, BOJILTMETP, PEOCTaT, HCTOUYHUKHI
TOKa, DJJEKTpOHArpeBaTelbHbIE  MPHUOOPHI,  DJIEKTPOOCBETUTEIBHBIE  MPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BAKyYMHBIH AHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOJAHUKOBBINH THOI,
rajibBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSDKCHHS.

3aBUCHMOCTh COMPOTUBIICHUS LWIMHAPUYECKUX IMPOBOJHHUKOB OT JJIMHBI, IUIOLIAAM MONEPEYHOTO
CEUYEeHMS U MaTepHaa.

CmenmanHOE COETMHEHUE TTPOBOJHUKOB.

[Ipsimoe u3MepeHue MEeKTPOABHKYIIEH cuibl. KOpoTKOe 3amMbIKaHWE TaIbBAHUYECKOTO 3JIEMEHTa U
OILICHKA BHYTPEHHETO COMPOTUBIIECHUSI.

3aBUCHUMOCTb COMPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoit pa3psa 1 NpOBOJUMOCTh BO3/1yXa.

OnHOCTOPOHHSISE TPOBOJUMOCTD AHO/IA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABMKYIIEN CUIIbl NICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHHUS.
Habmonenue anekrpornusa.



Me:xnpeameTrHblie CBA3H

N3zyuenne kypca pusnku 6azoBoro ypoBHs B 10 kjlacce oCyIIECTBISETCS € YIETOM COAEPIKATEIbHBIX
MEKIPEIMETHBIX CBSA3EH C KypcaMu MaTeMaTHKH, OMOJIOTHH, XMMUH, TeorpaduH U TEXHOJIOTHH.
Medicnpeomemnvle nowsmusi, CBS3aHHBIE C H3YYCHHEM METOJIOB HAYYHOTO ITO3HAHUS: SIBJICHHUE,
HAy4YHbI (akT, rumoresa, (U3MUecKas BEIUYMHA, 33aKOH, TEOpHs, HAOIIOJCHHME, SKCIECPUMEHT,
MOJIETTUPOBAaHHE, MOJIEJIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMBl ypaBHEHUWH, nuHeHHas (yHKuums, mapabona, rumepbomna, uX
rpaQUKu W CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIMHU: CHHYC, KOCHHYC, TAaHT€HC, KOTaHICHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI M UX MPOCKIIMU HAa OCH KOOPJAWHAT, CIOXKEHHUE
BEKTOPOB.

Buonoeusn: mMexaHuyeckoe ABIKEHHE B JKUBOW mpupojae, TudQy3us, ocMocC, TEIIOOOMEH KHBBIX
OpPraHM3MOB (BHIBI TEIUIONEpEayl, TEIUIOBOE PABHOBECUE), JIICKTPUUECKHE SBICHUS B IKHBOM
pUpoIe.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIECTBA, MOJIIPHAS
Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEIl, KUIKOCTEH M Ta30B, IEKTPHUECKUE CBOMCTBA METAIJIOB,
AIIEKTPOIUTUYECKAS JUCCOLUAIINS, TAIbBAaHUKA.

Teocpagpus: BnaxxHOCTH BO3yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue MBMKCHUI C MCHOJIH30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B TEXHHKE,
MOJIIIMITHUKY, MCIIOJIb30BAaHUE 3aKOHA COXPAaHEHHsI UMITYJIbCa B TEXHUKE (pakeTra, BOJOMET U APYTHe),
JBHUTATeNIb BHYTPEHHETO CrOpaHMs, MapoBas TypOuHa, OBITOBOW XOJOAMJIBHUK, KOHIHIIMOHED,
TEXHOJOTUU TIOJIy4CHUS COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIE HaHOMAaTepHAJOB, W
HAHOTEXHOJIOTHH, IEKTPOCTATUYECKas 3aIlNTa, 3a3€MJICHHUE IEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, SJEKTPOHATPEBaTENIbHBIC TIPUOOPHI, AIEKTPOOCBETUTENILHBIE TIPUOOPHI, TaJIbBAaHHKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUSA
[locTostHHBIE MarHuThl. B3aumoneilcTBHE TMOCTOSHHBIX MAarHuToB. MarnutHoe mone. Bektop
MarHuTHOM MHIAyKUUU. [IpyHIMN cynepno3uuuyu MarHUTHBIX Mojed. JIMHuM MarHUTHOW MHAYKIUU.
KapTuna nuHMil MAarHUTHOM MHIYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.
MarnuTtHoe Moje MpoBOAHWKA ¢ TOKoM. KapThHa NWMHWUN WHAYKIIMM MarHUTHOTO TOJS JJTUHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHHUKA, KAaTYyIIKH ¢ TokoMm. OmbIT Dpcrena.
B3aumMogeiicTBre MPOBOIHUKOB C TOKOM.
Cuna Amnepa, €€ MOJIyJib U HallpaBJICHUE.
Cuna Jlopenua, e€ MOIynb W HampapieHue. J[BM)KEHHE 3apsiK€HHOW YacTUIBl B OJHOPOJIHOM
MarHuTHOM none. Pabota cunsl Jlopena.
SIBneHue 3NeKTPOMarHUTHOW MHAYKIHMH. [TOTOK BeKTOpa MAarHUTHOM MHIYKUMHU. DIEKTPOJBHKYIIAs
CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Dapazes.
BuxpeBoe snextpudeckoe mosie. IIEKTPOABIDKYIAS CUJIa WHIYKIUA B MPOBOJHHKE, IBHIKYIIEMCS
MOCTYMATENbHO B OIHOPOJIHOM MarHUTHOM MOJI€.
IIpaBuio JleHna.
NHIyKTUBHOCTD. fIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABHUKYILASL CHJIa CAMOMHYKIUU.
OHeprust MarHUTHOTO MOJIS KATYIIKU C TOKOM.
DNEKTPOMarHuTHOE MOJIeE.
TexHuueckue yCTpOMCTBa M MPAKTUYECKOE NMPUMEHEHHE: MOCTOSIHHbIE MAarHWUThl, 3JIEKTPOMArHUTHI,
3JEKTPOJIBUTaTENb, YCKOPUTEU JIEMEHTAPHBIX YAaCTUL, UHAYKIIUOHHAS I€Yb.
Jlemoncmpayuu



OmnsIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JInHnMY MHOYKUMKA MarHUTHOTO TOJIA.

B3anmMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue 3IEKTPOMArHUTHON UHAYKIINH.

[IpaBuio Jlenua.

3aBUCHUMOCTD JIEKTPOJBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOIO IOTOKA.
SIBiIeHME CAMOMHIYKIIU Y.

Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul

N3yueHne MarHuTHOTO NOJIL KaTYIIKH C TOKOM.

WccnepoBanue 1ecTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnepoBanue siBIeHUS 3€KTPOMAarHUTHON WHIYKITUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KOIEOAHUSA
KonebarenbHast cucrema. CBoOOaHbIE MeXaHUYeCKHE KojeOaHus. l'apMoHuYeckue KojaeOaHus.
[lepuon, yacrora, amrutyna u (aza konebanuid. [Ipy>kuHHBIN MasTHUK. MaTeMaTHYECKU MasITHUK.
VYpaBHeHHe rapMOHUYECKUX KojeOanuil. [IpeBpalenne s3nepruu npu rapMOHUYECKUX KOJICOAHUSX.
KonebarenbHbiii koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJIEOaHUS B UAEAIBHOM KOje0aTeabHOM
KOHType. AHJIOTUS MEXIy MEXaHUYECKUMU U DJIEKTPOMAarHUTHbIMU KojeOaHusMu. Popmyna
TomcoHa. 3aK0H cOXpaHEHUs SJHEPTHU B UJCAIbHOM K0JIeOaTeIbHOM KOHTYPE.
[IpencraBnenue o 3aryxarolux KojeOaHUsIX. BbIHyX/1eHHbIe MexaHHueckue koseOaHus. PezoHaHc.
BbIHYX1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHusl.
Ilepemennbiii  Tok. CHHyCOMJAIbHBI NEpPEeMEHHbI TOK. MOIIHOCTE TEPEMEHHOI0  TOKa.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA M HATIPSKEHMUSL.
Tpancdopmarop. IIponsBoacTBO, Nepeaaya u MOTpedICHNUE FNEKTPUUECKON SHEPTUH. DKOJIOTHIECKUE
PUCKM TIpU IPOU3BOJCTBE AIEKTPO3HEpruu. KynbTypa HMCHONB30BaHUS DJJIEKTPOIHEPTHMH B
TTOBCETHEBHOM KU3HH.
TexHudeckne yCTpOWCTBA M TNPAKTUYECKOE IPUMEHEHHE: JIIEKTPUYECKUN 3BOHOK, TI'E€HEpaTop
IIEPEMEHHOT0 TOKa, JIMHUU JIEKTporepeaay.
Jlemoncmpayuu
HccnenoBanue napameTpoB KojiedaTenbHOM crucTeMbl (PY>KUHHBIN UM MaTEMaTUYECKUI MasTHUK).
HaGmronenue 3aryxaronux Kojie0aHui.
HccnenoBanue cBONCTB BBIHYK/IEHHBIX KOJIeOaHUH.
Habmonienue pe3onanca.
CB00OIHBIE JIEKTPOMArHUTHBIE KOJIeOaHUs.
OcmnorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa M HAIPSDKEHHUST OT BPEMEHH) JUIS AJIEKTPOMAarHHUTHBIX
KoJ1eOaHuH.
Pe3oHanc nmpu mocnenoBaTENbHOM — COEIMHEHHUH  PE3UCTOPA, KAaTyIIKW HWHAYKTUBHOCTH U
KOHJIEHCaTOopa.
Monens IMHUY 3IIEKTPONEpeIadH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue 3aBUCMMOCTH NEPHOAA MabIX KojeOaHWH Ipy3a HAa HUTH OT JUIMHBI HUTH M MaccChl
rpysa.
HccnenoBanue NEpEMEHHOrO TOKAa B LEMM M3 IOCIEIOBAaTEIBHO COCAMHEHHBIX KOHICHCATOPA,
KATyIIKHU U PE3UCTOpA.



Tema 2. Mexanuueckue u 31eKmMpoMaZHUNHbLE GONIHbL

Mexanuueckue BOJIHBI, YCIOBHUSl pacnpocTpaHeHus. [lepuon. CxopocTh pacnpocTpaHeHUs U JIMHA
BousiHBI. [lonepeunsie u npoaoibHbIe BoJHBL. UHTepdepenius u nudpakius MeXxaHn4ecKuX BOJH.
3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTpPOMarHUTHBIE BOJHBI. Y CJIOBHUS M3TyY€HHUS 3JICKTPOMArHUTHBIX BOJIH. B3amMmHas opueHTanus
BekTOopoB E, B, V B snexrpomaruutHoit BosnHe. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH: OTPa)KEHHUE,
npesioMIIeHue, mospusanus, Judpaxius, uarepdeperius. CKOpOCTh JEKTPOMAarHUTHBIX BOJIH.
[Ikana 3neKTpOMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMarHuTHRIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIIBI paTuOCBA3U U TeNIEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE  IMPUMEHEHHUE: MY3bIKAJIbHBIE  HHCTPYMEHTHI,
YJIBTPa3BYKOBAsl JUAarHOCTHKA B TEXHUKE U MEAULMHE, pajaap, paauoNpuEéMHUK, TEIEBU30P, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue M pacIpPOCTPaHEHUE TIONIEPEUHBIX U MPOIOIBHBIX BOJH.

Konebmromeecs Te10 Kak HCTOUHUK 3BYyKa.

Habmroienue orpakeHus U IpeoMICHUS MEXaHUYECKIX BOJIH.

HaGmonenne naTepdepeHInn U AUPPaKIuA MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.
HccnegoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTpPaXEHHE, MPEIOMJIEHUE, MOJspU3aLus,
mdpakius, tHTepHEpeHIIHsL.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpocTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyu cBera.
ToueuHbIli HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoeHne n300paxeHui B IIIOCKOM 3epKaje.
[Ipenominenue cBera. 3aKOHBI MIPEIOMIICHUST cBeTa. AOCOTIOTHBIN TTOKa3aTenb npenomieHus. [lomHoe
BHYTpeHHee oTpaxeHue. [IpenenbHbIil yroi MoJIHOro BHYTPEHHETO OTPaKEHHUS.

Hucnepcus csera. ClioxxHbINH cocTaB Oenoro cera. L{Ber.

Cobuparonue U pacceuBarolue JuH3bl. ToHKas JuH3a. DOKYCHOE pacCTOSIHUE M ONTHYECKas Cuiia
TOHKOU JMH3BL. [locTpoeHne u300pakeHHil B coOMparonux W paccewBarommx JuH3ax. dopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbr IpUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BonnoBass omrtuka. WuTtepdepenmnus cBera. KorepeHTHbIE WCTOYHHUKH. YCIOBHUS HAOIIOICHUS
MaKCUMyMOB W MHHHMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakmus cera. JudpakiuonHas pemeéTka. YcIoBHEe HAOMIOACHUS TJIABHBIX MaKCHMYMOB TpU
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoWCTBA M MPaKTUUYECKOE MPUMEHEHHE: OYKH, JTymna, ¢poToamnmnapar, IpOeKINnOHHBIN
amnmapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKkIIMOHHAS pelIéTKa, MOJISPOH/I.
Jlemoncmpayuu

[IpsiMonuHEITHOE pacpocTpaHeHue, OTpaKEHHE U ITpesioMiieHre cBeTa. OnTHyecKkue mpruoopHI.
ITonHoe BHyTpeHHEE oTpaxeHnue. Moens CBETOBOAA.

HccnenoBanue CBOMCTB N300paKEHHIA B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeIECKOMa.

Ha6mronenue narepdepeHimu ceera.

Habmtonenue nugpaknuu cera.



Habmonenue aucrepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonyuenue crnekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.
Hab6mronenue mossipuszaiuu cBera.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol
N3mepenne nokazaress MpeoMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.
Hab6mronenue aqucnepcuu cBerTa.

Pa3nes 6. OcHOBBI clelIHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH
I'paHunbpl  NPUMEHMMOCTH — KJIACCHMYECKOM  MexaHuku. llocrymarsl  cniemMalbHONM — TEOPUHU
OTHOCHUTEJIbHOCTH: NHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe, IIPUHLHUII OTHOCUTEJIbHOCTU
OHHIITEWHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aME/IECHUE BPEMEHU U COKPAILIEHUE JITHHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEJIATUBUCTCKOM YaCTHUIbl. DHEPrUs MOKOSL.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemenmul K6AHM OGO ONMUKU
®otonsl. ®opmyna [Inanka cBsi3u sHEprHH (HOTOHA € €r0 YAaCTOTON. DHEPTUsl K UMIYIbC (OTOHA.
OtkpeiTue u wuccneaoranue ¢otodpdexra. Ombitel A. I'. CroneroBa. 3akonbl ¢oTorddekra.
VYpaBHenue DiiHireitHa g poroaddexta. «KpacHas rpanuna» Gotorddexra.
Hasnenue ceera. OnwiTel [1. H. JleGenena.
XuMuyeckoe JIEHCTBHE CBETA.
TexHuueckue ycTpoiicTBa M NpPaKTUYECKOe NpUMEHEHHE: (POTOINEMEHT, (POTOJATUUK, COJHEUHas
Oarapesi, CBETOAUO.
Jlemoncmpayuu
®otor(hPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTUHOM.
HccnenoBanue 3akOHOB BHeIIHEro GpoTtosddexra.
Cseroauos.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mognens atoma Tomcona. OnbiTel Pesepdopna no paccesnuto o -yactuil. [Inanerapuas Moaens aroma.
ITocrynatel bopa. M3nydyenue u mornomeHue (OTOHOB MpU IEPEXoJie aToMa C OJHOTO YpPOBHS
SHEpruu Ha Apyrou. Buasl cnektpoB. CriekTp ypOBHEHN 3HEPruM aToMa BOJIOPOJA.
BosiHoBBI€ cBoOlicTBa yacTull. Bonuel ge bpoiinsa. KopnyckynsspHO-BOIHOBOM Tyaau3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyUCHHE.
TexHuueckue yCTpoWCTBAa M IMPAKTHUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIA aHaiu3 (CIEeKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopaa.
Omnpenenenre AMMHBI BOJIHBI JIa3epa.
Hab6mronenne nuHeHYaThIX CIIEKTPOB U3TyUEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
Habntonenune nuHeuaToro crekrpa.
Tema 3. Amomnoe a0po



OKCIIEpUMEHTHI, J10Ka3bIBAIOIINE CII0XKHOCTh CTPOEHHUA sapa. OTKpbITHE paAMOAKTUBHOCTU. ONBITHI
Pesepdopna mo onpeneneHuio coctaBa paguoakTUBHOrO u3nydeHus. CBoicTBa anb(a-, 6era-, ramma-
M3IIy4eHHs. BausHue paioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbeITHE TIpOTOHA M HeWTpoHa. Hykmonnas Mozenb supa [elizenOepra—lBanenko. 3apsa sjapa.
Maccosoe uncio sapa. M3otomnsl.

Anbda-pacniaf. ONEKTPOHHBIM W  TMO3UTPOHHBIA  Oera-pacman. [amma-m3nmydeHwe. 3aKoOH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl siipa.

Anepuble peakuuu. JleneHue U CUHTE3 SAEP.

Anepupiii peaxkrop. TepmosaepHbiii cuHTe3. IIpoOieMbl M NEPCHEKTUBHI SIIEPHONW HHEPrETHUKHU.
DKOJIOTMYECKHE aCIEKThI s,IEPHON IHEPTETUKH.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HAOIIOICHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

@dyHnameHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (DPM3NYECKOI KapTHHBI MHpA.

TexHudeckue ycTpoMCTBa M NPAKTUYECKOE IPUMEHEHUWE: TO3UMETp, KaMmepa BuibCoHa, siepHBII
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLUX YaCTHII.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DjieMeHTBI ACTPOHOMMH U ACTPOPU3UKHU
Oransl pa3BUTUs acTpoHOMUU. [IpukitaqHOEe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMH.
Bun 3Bé3aH0r0 HebGa. Co3Besus, spKue 3BE3/bl, IUTAHETHI, X BUIUMOE JIBHKEHHE.
Conneunas cucrema.
Connue. ConHeuyHast akTUBHOCTb. Mcrounuk sHeprunm ConHua u 3BE3A. 3BE3NBI, UX OCHOBHBIE
XapakTEepUCTUKU. JlMarpamMma  «CHEKTpaJbHBIA  KJIACC — CBETUMOCTH». 3BE3/BI  TJIABHOU
IIOCJIE0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB) I 3BE3]1 TJIaBHOM IOCIIEN0BATEIBHOCTH.
BuytpeHHee ctpoenue 38€31. COBpEMEHHBIE MTPENCTABIEHUS O TPOUCXOXKACHUN U 3Borouuu CoiHia
1 3BE3/1. DTallbl )KU3HU 3BE3].
Mneunslii I1yte — Hama I"anaktuka. [lonoxenue u asuxenne Connua B ['anaktuke. TUIbI ralakTUK.
Panuoranaktuky u kBazapsl. YEpHbIE IBIPHI B s/IpaxX rajJlaKTHK.
Bcenennas. Pacmupenue Bcenennoil. 3akon Xa066ma. Pasberanue ramaktuk. Teopus Bombmioro
B3pbIBA. PENMKTOBOE HM3ITydeHHE.
Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUM.
Yuenuuecxkue nabnooenus
HaGntonenuss HEBOOPYXEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX TPHIOKEHUH st
oTpesieNieHus! T0JI0KEeHUsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBEepHOro
MOJIYILIAPHS U IPKHE 3BE3BIL.
Ha6monenus B Teneckon JlyHsl, ianet, Mneunoro [yrtu.
O0o0maroniee NoBTOpeHUE
Ponb pusuku n acTpoHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIIMAIbBHON M ATUYECKOU cdepax
NESTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKU M AaCTPOHOMHUHU B COBPEMEHHOW Hay4dHOM KapTHUHE
MHUpa, posib (PU3MUECKONH TEOpHH B (OPMHUPOBAHUHU TPEACTABICHUN O (pu3MyecKol KapTHHE MUDA,
MeCTO (HU3UYECKOH KapTUHBI MHpa B OOIIEM psAOy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEJCTABICHUN O TPUPO/IE.
MesknpeaMeTHble CBSI3H



N3zyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 Kimacce oCyIiecTBIIsSeTCs ¢ YUETOM COAEPIKATEIbHBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMi MaTeMaTUKU, ONOJIOTUH, XMMUH, Teorpadui U TEXHOJIOTHH.
Mesicnpeomemuvie nonsamusi, CB3aHHbIE C W3yYEHUEM METOJOB HAyYHOIO IIO3HAHUS: SBJICHUE,
Hay4HbIi (akT, rumore3a, (uU3MUecKas BEIUYMHA, 3aKOH, TEOpUs, HAOJIOJEHHE, SKCIEPUMEHT,
MOJEIUPOBAaHUE, MOJECIIb, U3MEPECHHUE.

Mamemamuka: pelieHue CHCTEMBbl YpaBHEHH, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U UX INPOEKLHUH HA OCH
KOOP/IMHAT, CJIOXEHHE BEKTOPOB, IPOM3BOJHBIC JJIEMEHTApPHbIX (QYHKLUUIH, NpPU3HAKU MOJ00HUS
TPEYToJIbHUKOB, ONpeEICHNE TUIOAAN IUNIOCKUX GUryp U 00bEMa Tell.

Buonoeus: >nexTpudeckue siBICHUS B )KUBOW MPHUPOJIE, KoeOaTenbHbIe IBIKCHHS B KHUBON MPHUPO/IE,
ONTUYECKUE SABIICHUS B )KUBOU IIPUPOJE, NEUCTBUE PAaIUALIUH HA KUBBIE OPraHU3MBI.

Xumus: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKash CTPYKTypa TBEPABIX TeEJ, MEXAHHU3MBbI
00pa3oBaHMsl KPUCTAJUINYECKOHN PEIIETKY, CIIEKTPATIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TTOIOCA 3€MIIH, 3aJIKU MarHUTHBIX Py, POTOCHEMKA 3€MHON TOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICEHUN.

Texnonocusi: JNWHUM  DJEKTpOIlepenad, TIEHEpaTop IEPEMEHHOr0 TOKa, 3JEKTPOJBUIATEllb,
MHAYKIMOHHAs Te4yb, pajap, paJuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-neus,
IIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEUHast OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yueOHOro mnpeamera «®Pu3MKa» HAa ypOBHE CpeIHEro o0Imero oOpa3zoBaHus (0Oa30BbIi
ypOBeHI)) JOJI2KHO o0ecrieunTh AOCTMIKCHUE CICAYIOIIUX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yNbTaThl OCBOEHUSI y4eOHOro npeamera «Pu3nkay J0JKHBI OTpa)kaTb TOTOBHOCTh U
CIOCOOHOCTH 00YYarOIUXCsl PYKOBOJCTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3ULIUEH TMYHOCTH,
CHCTEMOW II€HHOCTHBIX OpHMEHTAlMi, MO3UTUBHBIX BHYTPEHHHMX YOEXKIECHUH, COOTBETCTBYIOIIHMX
TPAIULMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIEeCTBa, pacIIMpEeHHe >XU3HEHHOTO OIbITa U OIbITa
NEeSTeIbHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaNpaBJIE€HU BOCIUTATENbHON AESTENbHOCTH, B
TOM YHCJIE B YaCTH:
1) rpamIaHCKOr0 BOCIUTAHMS:
c(OPMHPOBAHHOCTh TPAKIAAHCKOM MO3UIMK 00yUarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOT'O 4JeHA
POCCHIICKOTO 001I1eCTBA;
MPUHATHE TPAJIULIUOHHBIX 00I[EYEeIOBEYECKHX T'YMAaHUCTHUECKHUX U IEMOKPATUYECKUX 1IEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIBHOCTh B MHTEpECcax Ipa)IaHCKOro OOIIecTBa, y4aCcTBOBAThH B
CaMOYIIpaBJIE€HUH B 00pa30BaTeIbHONW OpraHU3aINHg;
yYMEHHE B3aUMOJIEUCTBOBATh C COLMAIbHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C HUX (YHKIUSIMHU U
Ha3Ha4YCHHEM;
TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) IaTPHOTHYECKOTO BOCTIUTAHUS:
c(hOpPMHUPOBAHHOCTh POCCHICKOM TPaXTAaHCKON MACHTHYHOCTH, TAaTPUOTU3MA,
LIEHHOCTHOE OTHOILIEHUWE K TOCYAApCTBEHHBIM CHUMBOJAM, AOCTHKEHHSM POCCHUUCKUX YYEHBIX B
o0nacTi (PU3MKH U TEXHUKH,
3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;



CIIOCOOHOCTh OIICHWBATh CHUTYalMI0 M NPUHHMAaTh OCO3HAHHBIC pEIICHHS, OPHEHTHPYICh Ha
MOpPaJIbHO-HPAaBCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIC B JICSITEILHOCTH YU4EHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOHUMBOTO Oy yIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAsi 3CTETUKY HAyYHOT'O TBOPUECTBA, MPUCYIIET0 GU3NIECKOM
HayKe;

5) Tpy10BOro BOCIIMTAHUS

MHTEpEC K pasinuHbIM cepaM MpodecCHOHATBHON NEsSTENbHOCTH, B TOM YHCIE CBA3aHHBIM C
¢U3MKONH W TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymed mnpodeccuu U
peann30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC IIJIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BAaHHIO B 00JIACTH (PU3MKH Ha MPOTSHKEHUH
BCEH KHU3HU,

6) IK0JIOTHYECKOTO BOCTIHTAHUS:

c(OPMHPOBAHHOCTH IKOJOTHUECKOW KYJIBTYPHI, OCO3HAHHE TI00ATBFHOIO XapaKTepa SKOJIOTHYECKHX
pooem;

IUIAHUPOBAaHHE W OCYILIECTBICHUE JCHCTBUH B OKpYKAaIOIIEH cpele Ha OCHOBE 3HAHMS LeNei
YCTOHYMBOTO Pa3BUTHS YEIOBCUECTBA,;

pacupeHne ombITa JIesSTeIFHOCTH SKOJIOTMYECKON HAIpaBICHHOCTH Ha OCHOBE MMEIOUIMXCS 3HAHUN
1o (usuKe;

7) IEHHOCTH HAYYHOTO MIO3HAHMSI:

CcOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHSI
¢bu3nveckoil HayKw;

OCO3HAaHHME IIEHHOCTH HAYYHOW JEATENIbHOCTH, TOTOBHOCTH B TIPOLIECCe W3yYCHHS (PHUIUKU
OCYIIECTBIISITH IPOSKTHYIO U HCCIIEOBATENBCKYIO ACATEIFHOCTh MHIUBHYaJILHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATHI

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble Jjornueckue geMcTBUs:
CaMOCTOSITENILHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPEACIISTh UENU JEATeIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKECHUS,
BBIABJIIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe'-II/ISI B paCCManI/IBaeMBIX (1)I/I3I/ILIGCKI/IX SIBJICHUAX
pa3zpabaThiBaTh IUTAH pEUICHHS MPOOJIEeMbI € YYETOM aHalIM3a HWMEIONIUXCS MaTepUANTbHBIX |
HEMaTEPHUAIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBI)I B JACATCIBHOCTL, OIICHHUBATHL COOTBETCTBUEC pGSYJ'IBTaTOB oeiisiM, OLCHHUBATH
PHUCKY MOCTEACTBUI AEATEILHOCTH,
KOOPJIUHHUPOBAThH M BBIMOIHATH Pa0OTY B YCIOBHUSIX PEalbHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO
B3aMOJCUCTBUS;
paSBI/IBaTI) eraTI/IBHOG MBIIIJICHHUC HpI/I pemeHm/I JKN3HCHHBIX np06neM.

Ba3oBble ucciaenoparelbcKue AeiCTBHS.
BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSAMHU U METOIaMU (PU3HUECKON HAYKU;
BJIaJIETh HAaBBIKAMH Yy4eOHO-HUCCIIEIOBATEICKOM M MPOEKTHOM NeATeNbHOCTH B 001acTé (U3HKH,
CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbBHOMY TIOMCKY METOJIOB PEIICHHS 3a7a4 (PU3MIeCKOro
COZICpKaHUs, TPUMEHEHUIO PA3JIUYHBIX METOI0B MO3HAHMUS;
BJIaACTh BUAAMU ACATCIBbHOCTHU I10 HOJIY‘-IGHI/IIO HOBOI'O 3HaHHA, €T0 I/IHTepHpeTaI_II/II/I, HpeOGPaSOBaHI/IIO
148 HpI/IMCHCHI/IIO B paBJII/I‘-IHBIX y‘-Ie6HBIX CI/ITyaLII/ISIX, B TOM YHUCJIC HpI/I CO3JaHUHN y‘-ICGHLIX HpOGKTOB B
obnactu HU3UKY;



BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIC CBSI3W W aKTyallU3UpOBATh 3aJady, BBIIBUTaTh THIIOTE3y €€
pelIeHrs, HAXOAUTh apryMEHTBI IS JTIOKA3aTelhCTBA CBOUX YTBEP)KIEHUH, 3a7aBaTh MapamMeTphl H
KPUTEPHUH PEIICHHS,
aHAJM3UPOBATh IOJIYYCHHBIC B XOJIE PEIICHUS 3aJaddl pPe3yJIbTaThbl, KPUTUYECKU OIICHUBATh HX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4H B 00pa30BATEILHON JICATEIHHOCTH, B TOM YHCIIEC TIPU
M3y4eHUHn (HU3UKH,
JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;
YMETh IEPEHOCUTH 3HAHUS 10 (U3UKE B MPAKTHUECKYIO 001aCTh KHU3HEIEATSILHOCTH;
YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC OAXOAbI U PEIICHNUS,
CTaBUTH MPOOJIEMBI U 33]1a4M, JOMYyCKAIOIIUE aJTbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:
BJIQJICTh HABBIKAMH TONy4YeHHUS WHMOpMAIHUKU (PU3NISCKOTO COJEP)KAaHUS M3 HCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEIBHO OCYIIECTBIISITh MOWCK, aHaIW3, CHUCTEMATH3AIlMI0 W WHTEPIIPETALUIO
MHGPOPMAIIUU Pa3IMYHBIX BUJIOB U (POPM IPEIICTABICHHS,
OLICHUBATh JJOCTOBEPHOCTh MH(OPMAIIHH;
UCIIOJIb30BaTh CPEICTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3AlMOHHBIX 331ad C COOJIFOJICHHEM TpeOOBaHUU
APrOHOMHUKH, TEXHUKU O€30IIaCHOCTH, TUTHEHBI, PECypCOCOCPEIKEHUS, MPABOBBIX U 3TUYCCKUX HOPM,
HOpPM HH(OPMAIIIOHHON 0€3011aCHOCTH;
CO3/1aBaTh TEKCTHl (PU3NYCCKOTO COACPNKAHHUS B PA3NUYHBIX QGopMaTax ¢ yd4ETOM Ha3HAUYCHHUS
uHQOpMAaMM ¥ TICJICBOH  ayJWTOPHUH, BBIOUpAs ONTUMATbHYIO (OpMY TIPEICTABICHHUS U
BU3YaIH3aI[iH.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA:
OCYILIECTBIIATH OOIIEHNE HA YpOKaX (PU3HKHU U BO BHE-YPOUHOU JESATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUYKY 3pEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
MIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;
BbIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JEUCTBUN C yUETOM OOLIMX MHTEPECOB U BO3ZMOXKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHUBA;
IIPUHUMATh LE€JIU COBMECTHOM NEATEIIBHOCTH, OPraHU30BbIBATE U KOOPAMHUPOBATH NEHCTBUS IO €€
JNOCTH)KEHHIO: COCTABJIATh IUIAH JIEWCTBMIM, pacHpenessiTb PO C y4ETOM MHEHUN YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;
OLICHMBATh KauyeCcTBO CBOETO BKJIaJa M KaXJIOT0 y4YaCTHMKAa KOMaHAbI B OOLIMH pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;
[IpeAJIaraTb HOBBIE ITPOEKTHI, OLEHUBATH UJIEU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON
3Ha4YUMOCTH;
OCYHIECTBJIATh IO3UTUBHOE CTPATETHYECKOE IIOBEIECHHE B PA3JIMYHBIX CHUTYyalUsX, IPOSIBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHble yHHBepcAJIbHbIE Y4eOHbIe eiicTBUS

Camoopranuszaums:
CaMOCTOSITENIHO OCYIIECTBIISITh MMO3HABATEIbHYIO IEATENFHOCTh B 00JacTH (PU3MKH U acTPOHOMUH,
BBISIBIISATH POOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITENTLHO COCTaBIISATh TUIAH PEHICHHs] PACUETHBIX W KAYECTBEHHBIX 3ajad, IUIAH BBITIOTHEHUS
MPAKTUYECKOH pPAa0OTBl ¢ YYETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEOYTEHHUI;
JlaBaTh OLEHKY HOBBIM CUTYAIHsIM;
paciupsaTh paMKH y9e0HOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JIeNlaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTH (OPMUPOBAHUIO U MPOSBICHUIO 3PYIULUU B 00JaCTH (PU3UKH, TOCTOSHHO MOBBIIIATD
CBOI1 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:
JTaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICSTEIBHOCTh, OLIEHUBATh COOTBETCTBHUE
PE3yNIbTATOB LIETSM;
BIIQ/ICTh HAaBBIKAMU II03HABATEIbHOUW pedIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JICHCTBHA WU
MBICJIUTEIIbHBIX MPOIECCOB, X PE3YyIbTATOB U OCHOBAHMUIA;
MCIIOJIb30BaTh TPUEMBI pe()JICKCUU JIJIsl OLICHKH CUTYallid, BEIOOPA BEPHOTO PEIICHHUS;
YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHIKEHUIO;
MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAIHU3E Pe3yIbTaTOB AEITEIbHOCTH;
MIPUHUMATH €051, TOHNUMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3E PE3YIHTATOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.
B mpouiecce nocTHkeHUs JTHMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTpaMMbl MO (DU3HMKE AT YPOBHS
cpenHero o0mero o0pa3oBaHMs Y OOYYarOIIUXCSl COBEPIICHCTBYETCS AMOIIMOHAIBHBIA WHTEIUIEKT,
MpeArnoararonui cOpMHUPOBAHHOCT:
CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHATBHOE COCTOSHUE, BHJIETh
HaIpaBIIeHUs] Pa3BUTHUSI COOCTBEHHOW AMOIIMOHAIBHON cepbl, ObITh YBEpEHHBIM B ce0e;
CaMOpETyJIMPOBAHHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCThH 3a CBOE
MOBEJIEHNE, CIIOCOOHOCTh aJalTUPOBATHCA K AMOITMOHAIBHBIM M3MEHEHHUSIM U TPOSBIATH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHMBAILIMM, BKJIOUYAIOIIEH CTPEMJIEHWE K JOCTHXKEHHMIO LEIHM U YCHEeXy, ONTHUMH3M,
WHUIIMATUBHOCTH, YMEHUE JCHCTBOBATH UCXO/ISI U3 CBOMX BO3MOKHOCTEH;
AMITIATHUH, BKJIFOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YIYUTHIBATH €TI0
TIPH OCYIIECTBICHUU OOIICHHSI, CIIOCOOHOCTH K COUYBCTBHIO U COMIEPEIKUBAHUIO;
COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH BHICTpAaMBATh OTHOIICHUS C JIPYTHMH JIIOJIbMU,
3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peniaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATbBI
K xonny oOyuenust B 10 kiacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM ypPOBHE JIOJKHBI OTPaXXaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
J€MOHCTPUPOBATh Ha NMPUMEPAX pojib U MeCTO (GU3UKK B (OPMUPOBAHUU COBPEMEHHOW HayYHOMH
KapTUHBI MUpa, B Pa3BUTUH COBPEMEHHON TEXHMKU U TEXHOJOTHH, B NPAKTUYECKOU NEATEIBHOCTH
JTIOJICH;
YUUTBIBaTh TPaHUIBl TPUMEHEHUS M3Y4YEHHBIX (U3MUECKUX MOJeNell: MaTepuaibHas TOYKa,
MHepLUalbHas cCUcTeMa 0TCYETa, aDCOMIOTHO TBEPAOE TENO, UICATBHBIN I'a3, MOAEIN CTPOCHUS ra30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN NIEKTPUUYECKHM 3apsi1 IPU pelIeHnn (PU3UIECKUX 3a/1ad;
pacrio3HaBaTh (hU3MYECKHE SBJICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIDHO-KUHETUYECKOM TEOPUU CTPOCHMS BEINECTBA M DJJICKTPOAUHAMMKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHHE, CBOOOJHOE MaJIeHUE Tel, ABHKEHHE 10 OKPYKHOCTH,



MHepIus, B3auMoAencTBUe Tel, Tu(Qy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE KUAKOCTEH U TBEPABIX
TeN, U3MEHEHHe o0b&Ma Ted MpH HarpeBaHWU (OXJIAKICHMH), TEIIOBOE pPaBHOBECHE, MCIAapeHHe,
KOHJICHCAIIUs, TUIABJICHUE, KPUCTAJUIM3AIlMs, KUIMEHUE, BIAKHOCTh BO3/yXa, MOBBILICHUE aBICHUS
raza Ipu €ro HarpeBaHUM B 3aKPBITOM COCYZE€, CBSI3b MEXAY [apaMeTpaMu COCTOSHUSI raza B
M30TPOLIeCccax, dJICKTPU3AIMS Tel, B3aUMOJICHCTBHE 3aps/I0B;

OINMCHIBATh MEXAHWYECKOE JBW)KEHUE, HCIONb3Yys (DU3MUYECKUEe BEIWYMHBI: KOOpAMHATA, IIYTh,
nepeMelieHe, CKOpoCTb, YCKOpPEHHE, Macca Teja, CHla, UMITYJIbC Teja, KUHeTHYecKas >HEprus,
MOTEHLIMAJbHAs JHEpPrusi, MexaHudeckas paldoTa, MeXaHHUYecKas MOIIHOCTh;, IpPU OMHCAHUU
MPAaBWJIBHO TPAKTOBAaTh (DU3MUECKUI CMBICT HCIOJIBb3YEMBIX BEJIMYUH, UX O003HAYCHUS U €IUHUIIBL,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETHUYUHAMU;
OINMCHIBATh HM3y4YCHHbIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIONB3YsS (HU3MUecKue
BEJIMYMHBIL: ABJICHHUE Ta3a, TeMIlepaTypa, CpeaHssl KUHETHUeCKas dHEPIrusi XaOTUYECKOrO JBHKEHUS
MOJIEKYJ, CpeIHEKBaJpaTH4Has CKOPOCTh MOJIEKYJN, KOJMYECTBO TEIUIOThI, BHYTPEHHSS JHEPrHs,
pabota raza, Ko3((UIMEHT MOJE3HOTO JIEHCTBUS TEIJIOBOTO JBUTATEIS; MPU OMHCAHWUU IMPABHIHLHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, MX OOO3HAYCHHS M CIUHHIIBI, HaXOIUTh
(GbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3NUECKYIO BETUUYHUHY C IPYTUMH BETUYHHAM;

OIKCHIBATh U3y4YCHHBIE JIEKTPUUYECKHE CBOMCTBA BEIIECTBA W DJIEKTPUYECKHE SBICHHS (IIPOLECCHI),
UCTONB3Yysl (PM3UYECKHE BEIHMYMHBI: AJIEKTPHUECKUI 3apsl, SJCKTPUYECKOE I0JIe, HamnpsHKEHHOCTh
T0JIs1, TIOTEHIIMAI, PA3HOCTh IMOTCHIIMAJIOB; IPU ONMCAHUH MPABHIILHO TPAKTOBATh (PU3MUECKUI CMBICT
UCIOJIb3YEMBIX BEIIMYMH, UX 0003HAUEHUS U €IUHUIIBI; YKAa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

aHATM3UPOBATh (PU3NYECKUE IMPOIECCHl U SBICHUS, UCHOIB3ySd (U3NUYECKHUE 3aKOHBI M TPHHIUIIBL:
3akoH BcemupHoro TtsaroteHus, |, |l u Il 3axkonsr HproTOoHa, 3aK0H COXpaHEHHs] MEXaHWYECKOU
SHEpPIUH, 3aKOH COXPAHEHMS HMILYJIbCA, MPUHLUI CYNEPHO3ULUU CWI, HPUHIMI PABHONPABUS
MHEPIUAIBHBIX CUCTEM OTCUETa, MOJIEKYISIPHO-KMHETHUECKYIO TEOPHUIO CTPOCHHUS BEIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CpENHEH KHHETHYECKOH HSHEPrHH TEIJIOBOTO JBMKCHUS MOJIEKYN C aOCOJTIOTHOMN
TEMIIepaTypoil, MEPBHIA 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHHS JIIEKTPHUYECKOTO 3apsijia, 3aKOH
Kynona, mpu 3TOM pa3nnyarh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0 MaTEeMaTHUECKOE BhIpaKEHUE U
yci0BuUs (TpaHULlbl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIIBI ACHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOICTB; pa3IndaTh
YCIIOBHSI X 0€30ITacHOTO MCIIOJIb30BaHMS B TIOBCETHEBHOM JKU3HHU;

BBINOJIHAT SKCIIEPUMEHTHI M0 MCCIEIOBAHNIO (PU3UUECKUX SIBICHUN U MPOLIECCOB C MCIIOJIb30BAaHUEM
NPSIMBIX U KOCBEHHBIX U3MEPEHUH, IPH 3TOM (OpMYIHPOBATH poOIeMy/3a1auy U TUIIOTE3Y Y4eOHOTro
OKCIIEPUMEHTa, COOMpPaTh YCTAHOBKY W3 TPENJIOKEHHOTO OOOpYyJOBaHUsS, IMPOBOJUTH OIBIT U
(hopmMyTupOBaTh BHIBOJIBL;

OCYLIECTBIIATh MpPSMBbIE M KOCBEHHbIE H3MEpEHHs (U3UYECKUX BEIMYUH, HPU 3TOM BHIOMPATH
ONTUMANIBHBIA €HOCO0 H3MEPEHHsT M HCIOJIb30BATh H3BECTHBIE METOJbl OIIEHKH IOTPEIIHOCTEH
N3MEPEHMU;

WCCIIEIOBAaTh 3aBUCHMOCTH MEXAYy (U3NYCCKUMH BEIMYMHAMH C HCIOJIB30BAHUEM TIPSMBIX
U3MEPEeHUH, TpH OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHPOBATh pe3yJAbTaThl IOJY4E€HHOU
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJAE TaONMIl UM TpaHKOB, JeNaTh BBIBOJBI MO pe3ybTaTaM
UCCIIEIOBAHMUS;

coOmroiaTh TpaBmia OE€30MacHOTO TpyAa NPH TPOBEACHUH HCCIEAOBAaHWUN B paMKax Y4eOHOTO
HKCHEPUMEHTa, YUeOHO-HCCIIEOBATENICKOM W TMPOEKTHOW JIEATENILHOCTH C  MCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYIOBAHUS;

peuats pacu€THbIE 33J]a41 C SBHO 33JJaHHON (PU3UYECKOM MOJIEINbI0, UCTIONB3YS (PU3HUECKHE 3aKOHBI U
MPUHLIMIIBI, HAa OCHOBE aHallM3a YCJIOBHUS 3aJauyd BBIOMpaTh (U3MYECKYI0 MOJEINb, BBIICNSTH



¢usnyeckue BEIWYMHBI W (GOPMYIbI, HEOOXOIuUMBbIe sl €€ peleHHs, MPOBOJUTH pPACUYETHI U
OLIEHUBATh PEATLHOCTH MOJYYECHHOTO 3HaUCHUs (PU3MUECKON BEIINYHHBI,

pelaTh KaueCTBEHHBIE 3aJjaui: BBICTPAUBATh JIOTHUECKU HENPOTUBOPEUUBYIO LIENOUYKY PacCyKICHUN
C OIIOPOM HA N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

WCTOJb30BaTh TMPHU pEIICHHH Y4eOHBIX 3a/Jad COBPEMEHHbIE WH(POPMALMOHHBIC TEXHOJOTHH IS
MIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIpPETAMM W TPEACTABICHUS y4yeOHOM M HAYYHO-TIOMYJISIPHOM
uHpOpMaLUY, MOJYYEHHON W3 pa3iIMyYHbIX HWCTOYHHMKOB, KPUTHUYECKH aHAJIM3UPOBAThH I0Jy4aeMYHO
nHpopMaIuo;

IPUBOANUTH NPUMEPHl BKJIAJa POCCUHCKUX U 3apyOeKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJB30BAaTh TEOPETUYECKHE 3HAaHUS 1O (U3MKEe B TIOBCEAHEBHOM MKU3HU JJs OOeCredeHus
0€30IaCHOCTH INpH OOpAIleHUU C NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMHM, U COXPAHEHUS
3JI0POBbSI U COOJIIOJICHHUS HOPM 3KOJIOTHYECKOT'0 MOBEIEHUS B OKpYXKarolIel cpene;

paboTaTe B IpymIie C BBHITOJHEHHEM Pa3IMYHBIX COIMAJBHBIX POJICH, MUIAHUPOBATh pabOTy TPYIIIHI,
palMoOHAJIbHO pacupelessiTh OOA3aHHOCTH U IUIAaHUPOBAaTh JESITEIbHOCTh B HECTaHAAPTHBIX
CUTyallUsiX, aJeKBAaTHO OLIEHUBaTb BKJIAJ KaKJIOMO0 W3 YYaCTHUKOB TIpYIIbl B peIICHUE
paccMaTpuBaeMoil IpoOIEeMBI.

K konny oOyuenus B 11 kiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI OTPaXKaThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

JI€MOHCTPUPOBATh Ha NpUMeEpax pojib U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOH HaydHOMH
KapTUHbI MUpPA, B Pa3BUTHUH COBPEMEHHON TEXHUKHM U TEXHOJIOTUH, B MPAKTUYECKON NeATEIbHOCTH
JFO/ICH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBHIBaTh TPAHULIBI NPUMEHEHHUS M3YUYEHHBIX (PU3MUYECKHX MOJIENeH: TOUEUHBIH SIEKTPUUYECKHM
3apsj, Jy4 CBETa, TOYEUHBII UCTOUYHUK CBETA, AJIEPHAsI MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
S7Ipa IpU pelIeHnn PU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE sBIEHUS (MPOIEecChl) W OOBIACHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAaHTOBOW (PM3MKHU: 3JIEKTpUYECKash IMPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMUYECKOE, MArHUTHOE JIEHCTBUSA TOKA, B3aHMMOJEHCTBUE MAarHUTOB, YJIEKTPOMArHUTHAas WHIYKIIMS,
JEMCTBME MarHUTHOTO TOJS HA MPOBOAHMK C TOKOM M ABIXKYIIMKCS 3aps], IEKTPOMarHUTHBIE
KojeOaHuss U BOJIHBI, MPSMOJIMHEHHOE pAaclIpOCTPAaHEHHWE CBETa, OTPaKEHUE, MpPeIoMIICHHE,
uHTep(epeHus, UPPaKIUs U MOJSIpU3alus CBETa, TUCHEPCUs CBETa, (POTOAIEKTPUUECKUM 3P DeKT
(poToaddexr), cBeToBOE MaBICHHE, BO3HUKHOBEHHE JIMHEWYATOro CIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsI paJIMOAKTUBHOCTb;

OMUCHIBATH  M3YYEHHbIE CBOWCTBAa  BeIIECTBAa  (DJEKTPUYECKHWE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYI0O TPOBOAMMOCTh PAa3IMUYHBIX Cpel) W DSJIEKTPOMarHUTHbIE SIBJIEHUS (TPOIECCHI),
UCTONB3Yysl (PU3MUECKUE BEIMYMHBI: NEKTPHUECKUI 3apsil, CHJla TOKA, AJIEKTPUUYECKOE HANpsKEHHUE,
AJIEKTPUUYECKOE COIMPOTHBIIEHUE, PA3HOCTh IMOTEHLUAIOB, 3JIEKTPOJABMKYIIAs cujia, paboTa TOKa,
MHAYKIHUST MarHUTHOTO TMouid, cujia Amrepa, cwia JlopeHla, MHIYKTUBHOCTb KaTyIIKH, SHEPTHUS
AJIEKTPUYECKOTO M MAarHUTHOTO IOJIeH, MepHoj M YacToTa KoyiebaHWil B KojebaTeIbHOM KOHTYpE,
3apsii M CWIa TOKAa B IPOLIECCE TapMOHUYECKHMX 3JEKTPOMAarHUTHBIX KojeOaHWH, (OKycHOe
paccTossHWE W ONTHYECKasl CHJIa JIMH3BI, IPU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCMOJIb3yEMBbIX BEJIMYUH, UX 0003HAYEHUS U €AMHUIIBI, YKa3bIBATh (POPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO
(GU3NYECKyI0 BEIMUNHY C IPYTMMHU BEJINYMHAMU;

OINMCHIBATh HM3y4YCHHbIC KBAHTOBBIC SBJICHUS M TIPOLECCH, HCIONB3YS (U3NUECKUE BEIUUMHBI:
CKOpPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPrUs M HUMITYJIbC (OTOHA,
NEepuoJl NOJypacnana, 3HEpPrus CBSA3M aTOMHBIX sJep, IpU ONUCAHUM NPAaBUIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI MCIOJB3YEMbIX BEIMYMH, MX O0O3HAU€HMs] M €IUHMIBI, YKa3bIBaTh (POPMYIIbI,



CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTMMH BEJIWYMHAMH, BBIYUCIATH 3HAUYECHUE
(U3HYECKON BETUYMHBL;

aHAJIM3UPOBaTh (DU3MUECKHE MPOIECCHl U SIBICHMSI, UCHOJb3Ys (PU3MUECKHE 3aKOHBI M MPHUHIIMIIBL:
3akoH Owma, 3aKOHBI MOCIEAOBATEIHHOIO M MApAJUIECNIbHOIO COEJAMHEHUS IPOBOJHUKOB, 3aKOH
Jbxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOW MHIYKLMH, 3aKOH IPSMOJIMHEHHOTO paciupOCTpaHEHUs
CBETa, 3aKOHbl OTPAaXCHUS CBETA, 3aKOHbl IMPEIOMJIEHMSI CBETa, YpaBHEHME OMWHINTEHHA i
dotorddekra, 3aKOH COXpAaHEHHS DHEPrHM, 3aKOH COXpPAHEHHUS HUMIIYJIbCa, 3aKOH COXpaHEHUs
ANIEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHHS MaccoBOrO uucia, moctynatel bopa, 3akon
paZMOaKTUBHOIO pachaja, Mpud ITOM pa3iuyaTh CIOBECHYIO (OpPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBUSA (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OIIpEAEIATh HANPABICHUE BEKTOPAa MHIYKIIMU MAarHUTHOTO IOJIS IIPOBOJHUKA C TOKOM, CHJIbl AMmnepa
u cuiibl Jlopenna;

CTPOHUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaeMOE IIIOCKUM 3€PKaIOM, TOHKOH JINH30M;

BBITOJIHATH SKCIIEPUMEHTHI IO MCCIEI0BAHNIO (PM3UUECKUX SIBICHUI U MPOIIECCOB C MCIOIb30BAHNEM
NPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH: TIPU 3TOM (POPMYyIHPOBATh MPOOIEMy/3a]auy U TUIIOTE3Y Y4eOHOTO
SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO O0O0OpPYAOBAaHUS, MPOBOAUTH OIBIT U
(bopMyIHUpOBaTh BHIBOJIBI;

OCYILECTBIATh MPAMBIE M KOCBEHHbIE H3MEpPEHHUs (U3MUYECKUX BEJIIMYMH, P 3TOM BBIOMPATH
ONTUMAJIbHBIA CIIOCO0 H3MEpPEHUs M MCIOJIb30BaThb H3BECTHBIE METOJbl OLEHKH IOrPELIHOCTEN
HU3MEpEHUI;

UCCIIEIOBATh 3aBUCUMOCTU (PU3MYECKHUX BEIHYMH C MCIOIH30BAHUEM MPSMBIX U3MEPEHUIl: MpU 3TOM
KOHCTPYMpPOBaTh YCTAHOBKY, (PUKCHUPOBATH pE3yJbTaThl IOJIYYEHHON 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TaOIMI U TpaUKOB, JeJIaTh BBIBOJBI 10 PE3yJIbTaTaM HCCIIEOBAHMUS;

coOmoaTh mpaBwiia 0e30MacHOro TpyAa IpH TMPOBEIECHUM MCCIEJOBaHUN B paMKax ydeOHOro
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JIEATENILHOCTH C  MCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

pemaTh pacu€THbIE 3aJ]a4M C SIBHO 33JJaHHON (U3HUYECKOM MOJIEIBIO, UCTIONB3Ys (PU3UUECKUE 3aKOHBI U
NPUHIUIBI, Ha OCHOBE aHajiM3a YCJIOBUS 3aJauyd BbIOMpaTh (PU3MUECKYIO MOJEb, BBIICIATH
¢usnyeckue BeTUYMHBI M (OPMYIBl, HEOOXOOUMBIE Ui €€ pEelIeHHs, NPOBOJUTH pPACUYETHl U
OLIEHHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HAaYeHUsI (PU3NUECKON BEIUUNHBI,

pelaTh KaueCTBEHHbIE 33J]aul: BBICTPAWBATh JOTMYECKH HETIPOTHBOPEUMBYIO IETIOUYKY PACCYKICHHM
C OIOPOH Ha N3YyUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

UCMOJb30BaTh MPHU pEIIeHHH Y4eOHBIX 3a/ad COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTMH IS
MOKNCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALMd W MPEJICTaBICHUS Y4eOHOM M HAay4YHO-TIOMYJISPHOI
nH(pOpMallUY, TOITYYEHHON M3 Pa3iMYHbIX HCTOYHMKOB, KPUTHUECKHU aHAIM3UPOBATh IMOJIy4aeMYIO
uH(pOpMaIINIO;

OOBSICHATH MPUHIIMIIBI JEHCTBUS MaIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3anyaTh YCIOBHS UX
0€301acHOT0 HCIIOIb30BAHMSI B IOBCEAHEBHON KU3HU;

MPUBOJIUTH TPUMEPHI BKJIa/a POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUYECKUE 3HAaHUS TO (U3MKE B TIOBCEIHEBHOW KM3HM JUIs oOecredeHus
0e30MacHOCTH MpU OOpalieHHuH ¢ NpuOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, U COXpaHEHUs
3JI0pPOBbS U COOIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKpPYIKaIOILEH Cpee;

paboTaTh B IpymIe C BBHITOJHEHHEM Pa3IMYHBIX COLHMAJIBHBIX POJICH, MIaHUPOBATh PabOTy TPYIIIHL,
palMoOHANBHO — pacIpeneNiarTh OO0f3aHHOCTM U IUIAHUPOBATh JIEATENBHOCTh B  HECTaHIAPTHBIX
CUTyalusiX, aJeKBaTHO OIICHMBAThb BKJIAJ KaXJOr0 W3 YYaCTHUKOB TPYIIbl B peEIICHHE
paccMaTpuBaeMoi POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 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
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

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



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [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

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OSoGuarouee nowropere ‘ psmetsoosuntetsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE INIVIAHUPOBAHUE

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

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

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

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

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

6 CBoOosiHOe majieHne. Y cKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

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



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

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

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

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

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

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

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

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

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

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

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

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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[ToTenuunanpHas s3HEpPTUs yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

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

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

KonTtponsHast pabora o Teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

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

22

23

24

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

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

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



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas Tel'IJ'II())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

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

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3azeMIIeHHE HIIEKTPOIPHUOOPOB

55

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

56

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

bubmuorexa [JOK

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

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

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

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bubmuorexa [JOK

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

61

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

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



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

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

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

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

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

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

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

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

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

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

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

3 JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

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

JlelicTBME€ MarHUTHOTO TTOJIS Ha

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

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



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

nHaykuu Papanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)

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

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

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

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

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

13

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

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa 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

OJICKTPOMArHMTHBIC 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

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

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

17

Ilepemennsblii Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa 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

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOI0JIbHBIE BOTHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbiin bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [ToctpoeHne n300pakeHMH B bubmmoreka [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. Popmyiia TOHKOM JIUH3BL.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue smorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM Bt OK
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U nommoreka I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIBHOCTH

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 poTodddexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dpotosrpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa OK
AcBa. A https://m.edso0o.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0d0Oafa
Hznyyenne u noriomieHue (oTOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co Hi‘o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d04a6
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BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

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

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nYecKoil KapTUHBI MUPa»

Bun 3Bé3anoro neba. Co3pesaus,
SIpKUE 3BE3/bl, IIJIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bubnunoreka LIOK
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 TNIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsbiit [1yte — Hama ["anaktuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUUT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKON cdepax AesITeTbHOCTH
YeJoBeKa

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

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




Ob6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUuun 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

» Guzuka, 11 knace/ Msikumes I'.J1., byxoBues b.b., Yapyrun B.M. nox
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiectBo «M31aTeabcTBO

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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