


IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHHA W TpeOOBaHMU K pe3ylbTaraM OCBOCHHUS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUIMX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbIE 1IeIM U3y4yeHUs (QU3UKU Ha YpOBHE CpeqHero oOmero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xumueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUU OIpeleNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUPa 00y4aromuxcs, B GopMUpoBaHUE YMEHUI
MPUMEHSTh HaAyYHBIM METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca GuU3nKu 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kkypce sBhsiercss (GOpMUpOBAHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHIMana Gu3nyeckoi HayKu, OCMBICIIEHUE CBA3U Pa3BUTUS (U3UKU C pa3BUTHEM OOILECTBa,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI U3yUYE€HHBIX TEOPUHN U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
NpCACTAaBJICHUAX O IPHUPOAC, I'paHULAX HNPUMCHHUMOCTU TCOpI/If/'I, JJIs1 OIIMCaHUA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAMMBIX IJid KOHTPOJIA MW OLCHKH, OCYHICCTBIIACTCA YYaCTHUKAMU 06pa30BaTean0r0
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMUMH W TIOCTAHOBKY OIIBITOB IIO ITPOBCPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE MPUMEHSTh M3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJEIM I CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBHSIX MPEIMETHOro KabuHeTa (DU3UKU WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpamMMe Mo (U3MKE YYCHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPAalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHIA.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpHOTO OOOpPYIOBAaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYalOUIMXCS K HAayyHOMY H3YYEHUIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pPe3ylbTaTa W3Y4eHHUs] OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(bopMupoBaHHEe NPEICTABICHUN O POIH (PU3HMKH Ui Pa3BUTHS JPYTrHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs. MEXaHUKY, MOJIEKYISIPHYIO (PU3HUKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIeHUs pPa3IMYHBIX 3a/Jad C SIBHO 3aJaHHOM (usnueckoi
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmzydyenue ¢usmku (6a30BbI YpOBEHBb) HAa YpOBHE CpeAHEero oOmiero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpamme 1o Gu3uKe nepeveHb JJ1a00paTOPHBIX M MPAKTHYECKUX padoOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp IMpOBEACHUs TabOpaTOpHBIX paboT u

OIIBITOB C y‘IéTOM HHAWNBUIYAJIbHBIX ocoOeHHOCTEH o6yqafom1/1xc;1.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu
AHasnoroBble U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUM Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeIIeHU 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILEHNS] MATEPUAIbHON TOYKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas CcKopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI ¢ UCTIOJIB30BAaHUEM IPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
HayaJbHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepnosunuu cui. Bropoi 3akon Hbrorona st
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Buabl Tpenust (Iokos, ckoJbxkeHMs, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuia TpeHHsI CKOJIBKEHUsS U cuiia TpeHus mokos. Kospdumuent tpenns. Cuia COnpoTHBICHUS
IIpU IBWKEHUH TeJa B )KUIAKOCTH WM rase.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMeHT cuabl OTHOCUTENIBHO Ocu BpamieHus. Ilnedo cunbl. YcnoBus paBHOBECHS
TBEPAOTO TEa.

Texnuueckue yCTpoCTBA M MpPaKTUYECKOE NPUMEHEHUE: MOJIIUIIHUKH, JBH)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus MaTepuaibHOW TOYKU. TeopemMa 00 M3MEHEHHHM KHHETHUYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeNl. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexoa MOTEeHIMALHOM YHEPTUU B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTAKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHas puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBmxkeHue. Huddysus. XapakTep ABWKCHHUS UM B3aUMOJICHCTBHS YaCTHIL
BelmiecTBa. MoJiell CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogens uaeansHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KHHETUYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHed KHHETUYECKOW JHEepruu
TEIUIOBOTO JABWKEHHWS dYactull rasza. l[llkama temmeparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JansroHa. M3omponecchl B UMAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, u3obapa.

TexHudeckune ycTpoicTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ortorpaduu  MOIEKYIT
OPraHM4YeCKUX COCTMHECHUMH.

OmnbiTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAOIIUE CYILIECTBOBAHUE MEKMOJIEKYIIPHOTO B3aUMOACHCTBUS.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHUS UJICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0BbEMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckass cucteMa. BHyTpeHHsAs SHEprusi TEpMOJWHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3meHeHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 006 ammabatHOM mporecce. IlepBeiit 3akoH TepmoauHamuku. [IpumeHeHue
MEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBeie MamuHbL. [IpuHIUTIBL IeCTBHS TEMIOBBIX MamiuH. [IpeoOpa3zoBaHus sHEpruu B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT € TUKH.

TexHuueckne YCTpOWCTBA M MPaKTUYECKOE TNPUMEHEHHWE: JIBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPryuu Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OYTBIJIKM TIOJ ACWCTBHEM CXATOrO BO3/yXa, HarpeBaHue dpupa B JATYHHOU TpyOKe MyTém
TpeHus (BUICOAEMOHCTpAIINA).

W3menenue BHyTpeHHEH 3Hepruu (TemMnepaTypbl) Tejla Ipu Teronepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAaHHUs, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HaceleHHbIN map. Y aenpHast TEIioTa mapooopa3oBaHus.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuanbl. [ImaBneHue u Kpuctauzanus. YaenbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHudeckne yCTpOWCTBA M TPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs COBPEMEHHBIX MaTepuajioB, B TOM YHCIIC
HaHOMAaTePHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIaXKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

Onexrpu3anuss Tel. OJNEKTPUYECKUH 3apan. JlBa BHJa DJJICKTPUYECKUX 3apsisioB.
IIpoBOIHUKH, NUANEKTPUKH U MOJYIPOBOJIHUKN. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKHM — 3aps.
Onexrpuueckoe mnoJie. HanpsbkénHocTe anekrpuyeckoro mnois. [lpuHumn cynepnosunuu
AIEKTPUYECKUX MTOJIEH. JINHNN HANPSYKEHHOCTHU IEKTPUUECKOTO MOJIS.

PabGora cun oanekrpoctatmyeckoro nois. Ilorennman. Pa3sHocTh  NOTEHLMANOB.
[IpoBOIHUKYN M TUAIEKTPUKHU B AIEKTPOCTATUYECKOM MoJI€. JAM3IeKTpUUeCcKas IPOHULAEMOCTb.

OnextpoéMkocTs. KoHzaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEprus
3apsPKEHHOIO KOHJIEHCATOpa.

TexHuueckre YCTpPOMWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: JJIEKTPOCKOI, JIIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE SIIEKTPONpPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyWHBINW IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anMoelictBre HadIEKTPU30BAHHBIX TEIL.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIONIaJW IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DOneKTpuYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, NapayuIEIbHOE, CMEIIAHHOE COEANHEHNE IPOBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoit memu. KopoTkoe 3amMpIKaHHeE.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[NonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIIPOBOTHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIA pa3psaa. MosHus.
[Tna3zma.

Texuuueckue ycTpoiicTBAa M NPAKTUYECKOE MPUMEHEHUE: aMIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHI U (OTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBICHUS IIWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue >NeKTPOABUKYIIEH cuibl. KopoTkoe 3aMmblkaHHe rajibBaHMYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMeanHoro COeIMHEHUs pe3UCTOPOB.

W3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHUE, HAYYHBIH (akT, TUmoTesa, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
SKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICTh, NU3MEPECHHUE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOEKIWU Ha OCH
KOOPJMHAT, CII0)KEHHE BEKTOPOB.

buonocusn: mexanudeckoe BIKEHUE B XKUBOU npupoie, nudpdys3us, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYI, MOJIb BEIIIECTBA,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE JIBMKEHUH C UCTIONB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4YEeHUS! COBPEMEHHBIX MaTepualoB, B TOM UUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMaCHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKuuu. [IpuHIMn cynepno3uuyu MarHUTHbIX MoJiel. JIMHUKM MarHuTHOM
nHAyKIuU. KapTuHa TuHUN MarHUTHOM MHTYKIMU MOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKIMM MarHUTHOTO MOJIsS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HalpaBJICHHE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIu dapazes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IMPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKITUH.



DHeprusi MarHuTHOTO TOJIsL KATYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJICKTPOJBMIKYIIEH CHUIIbI MHIYKIIMU OT CKOPOCTH M3MEHEHMS] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBieHUS AIEKTPOMArHUTHON UHTYKIIUH.

Pasznen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Koae0anus

KonebarenpHast cucrema. CBOOOIHBIE MeXaHWYECKHME KoJyieOaHWsA. [ apMoHHMUYecKHe
konebanus. Ilepwon, dwacrtora, amrumryna W ¢asza kojebanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKHX KojeOanwii. IIpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HICAIBPHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYXICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyKIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CHHYCOUAATBHBIN MEPEMEHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKEHUS.

Tpancdopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYECKON SHEPIruu.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoOIb30BaHUS
ANIEKTPOIHEPIUH B IOBCEAHEBHOM YKU3HHU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

HaGnronenue 3aTyxarommx KojiebaHuii.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CBOOOTHBIE IEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COCIUHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOIEepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue TmepeMEHHOTO TOKa B 1€MW U3 IOCIEIOBATEIBHO COEIUHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUnHblE 60 IHbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JnuHa BoOdHBL [lomepeunble W TpoJoJbHBIE BOJHBL. MHTepdepenuus u audpaxius
MEXaHHYECKHUX BOJIH.

3Byk. CxopocThb 3ByKa. ' pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3Jy4YCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BeKTOopoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HHUE, TMpeloMJIeHHue, moJsipu3amnus, audpakius, wuatepdepenius. CKOpocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpuHIAIIBI paIUOCBS3U U TEIEBUACHUS. Paaromokarusi.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeIbl.

TexHudeckne yCTpOWCTBAa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaaTuoNpUEMHHK, TEICBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIPOCTPaHEHUE TIOTIEPEYHBIX U TTPOJIOJIHHBIX BOJIH.

Komneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIIeHUS MEXaHUIECKUX BOJIH.

Ha6mronenue narephepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KOJICOaHUI.

HccnenoBanne  CBOMCTB — AJIGKTPOMArHMTHBIX — BOJIH:  OTPaK€HHE, IPEIOMIICHHUE,
noJsipu3anys, Judpakiuus, HHTepdepeHIns.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe H300paKeHUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIil cocTaB 6enoro cseta. L[Ber.



CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBeta. Judpakunonnas pemérka. YciaoBue HAONIOACHHUS TJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs OINTHKA, JUGpaKIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHeHWe, OTPAKEHHE W MpelomiieHHe cBeTra. OnTHUdecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHimm ceera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUaHTHOCTb MOJYJsI CKOPOCTH CB€Ta B BakKyyme, MPUHLUII
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTULIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPrusl MOKOSI.

Pa3nen 7. KBanroBasi pusnka
Tema 1. Inemenmot K6AHM OGO ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpasHenue DiiHmTeitHa 11 poroadpdexra. «KpacHas rpanuna» gporospdexra.
JNaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IIMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mozenb aroma. [loctynarel bopa. M3nydenue n norsouieHue (pOTOHOB MPHU NEPEXOJE aToOMa C
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CnekTp ypoBHEW 3Heprud aroma
BOJIOPOJA.
BonHoBsbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckynasipHO-BOJIHOBOW Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIA aHAJIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6mronenune nuHeHyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa pagJioakTUBHOIO H3JTyYEHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHE TIpOTOHA W HedTpoHa. Hykmonnas Mogmens siapa ['eiizenOepra—lBaHeHKO.
3apsin siapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusznueckoit KapTUHBI MHpa.
TexHuueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel  pa3BuTuUs  acTpoHoMuHu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3anoro Heba. Co3Be3ausl, spKkue 3BE3/bI, IIAHETHI, KX BUANMOE JABIKCHHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
1ocyeoBaTeabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTuky u kBa3apsl. YEpHbIE ABIPHI B Spax rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenust HeBOOPYKEHHBIM TIJ1a30M C MCIOJB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUH
JUI OTIpeJieNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3wku u acTpOHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON |
THUYECKOM cdepax MesATeNbHOCTH 4YeNOBEKa, pojib W MeCcTOo (UMK U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpPa, POJb (PU3NUECKOW TEopud B (POPMUPOBAHUU
MpeACTaBICHUHN 0 (U3NUECKON KapTHHE MUPA, MECTO (DM3NUECKON KapTHHBI MUpPa B 00OIIEM PsTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBiseTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJOTHH, XHMHH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIIMU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJIBLHUKOB, OMIPEIEICHNE TUIOLIAI1 II0CKUX GUryp u o0néma Tel.

buonocus: snekrpudeckue sBICHUS B XKUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKUBBIE
OpraHU3MBbI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTaJUIMYecKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: MarHUTHBIE TIOJIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM HJIIEKTPOIIEPENay, TEHEPATOP IEPEMEHHOIO TOKA, JJIEKTPOJBUTrATEIIb,
WHAYKIIMOHHAS T[e4b, pajnap, paJAuoONpUEMHHK, TEJIEeBM30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE Pe3ybTaThl OCBOCHHS Yy4eOHOTO mpeamera «Du3nka» MOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IICHHOCTSM  POCCHUHCKOTO  OOIIEecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMHM  OOydJaromerocs Kak akKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHOM OpraHu3aIlim;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCHMCKON TPaXKIaHCKON MJICHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEC K pa3audHbiM cdepaM TpodecCHOHATHHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (DM3UKOW W TEXHUKOW, yMEHHE COBEepIIaTh OCO3HAHHBIA BBIOOP Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh DKOJIOTHYECKOW KYIBTYPHI, OCO3HAHHE TIIOOAIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh UHANBUIyalbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJHTATOB IEISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAadOTy B YCJIOBHSX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HECHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH MOHATHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4COHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHHS 3a1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPHUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIE IpPU
CO3JJaHUU YYEOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peHIeHHs 3aJaud  pe3ylbTaTbl, KPUTHUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTENbHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOININE ATbTePHATUBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTh NH(POPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH O€301IaCHOCTH, THTHEHBI, PECypcoCOepeKeHH s, TPABOBBIX H
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHnKaTUBHBIE YHUBEPCAIbHbIE YUueOHbIe 1eliCTBUSA:

OCYIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIb30BaTh MIPEUMYILECTBA KOMaHAHON 1 UHIUBUYaIbHON paOOTHI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ MOCTWIKEHHIO: COCTAaBJIATh IUIAH JEWCTBUH, PACOPENENATh POJIM C YUETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOCKTHI, OICHUBATHh HACH C TMO3WUIMHU HOBWU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO NESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pPEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTHYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNnaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceds OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHWIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaThb OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESTEIILHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

HCII0JIb30BaTh MPUEMBI peIeKCuu AJIs OLIEHKU CUTYallUH, BEIOOpa BEPHOTO PEIICHNUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JIEUCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BHICTPAaUBATh OTHOILIEHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUHUaibHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, UICAIBHBIN Ta3, MOJEIH
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHHUS (TMpOIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUH CTPOEHHUS BEIIECTBA U 3JIEKTPOJAMHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpH HarpeBaHuu
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACH CAIlUs, TNIaBIIEHUE, KPUCTAIITU3allu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
COCyJle, CBS3b MEXIYy IapaMeTpamMu COCTOSHMS ra3a B H30IpOleccax, JJIEKTpU3aL U Tel,
B3aMMOJICIICTBUE 3apAJIOB;



OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMabHAs SHEPrHUs, MeXaHudeckas paboTa, MEXaHHMYeCKas MOIIHOCTb; IpH
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBATh H3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUS, HCIOJbB3YS
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(QQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONUCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUM CMBICI UCIIOJIb3YEMBIX BEIMUUH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3Ys (PU3NUECKUE BEITMYHMHBL: DJICKTPHUCCKUN 3apsii, dJICKTPHYECKOE IOJIe,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE TaHHYIO (PU3MUECKYIO BETUUHUHY C JPYTUMH BETMYMHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3ULINU CUII, TIPUHIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, 'a30BbIC 3aKOHBI, CBS3b CPEIHEH KHHETHYECKOW SHEPTHU TEIUIOBOTO JABHMIKEHMS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYECKOe BhIPAKEHUE U YCIIOBUS (IpaHMIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IPSIMBIX M  KOCBEHHBIX M3MEpPEHMH, MpH 3TOM  (PopMyIupoBaTh
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO H3MEPEHHs M HCHOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MOJIy4eHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUAE TAOIMUIl M rpadUKOB, A€naTh BHIBOJIbI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (QOPMYIbI, HEOOXOIUMBIE A €€ pelieHus,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHHul ¢ ONOpPOl Ha N3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOW U
Hay4YHO-TIONYJISIPHOM HMH(pOpMaIMK, IOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTydaeMyI0 HH(POPMALIUIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIONB30BAaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns 6e30MaCHOCTH MPH 0OpaIeHUH ¢ MPUOOPAMH U TEXHHUECKUMH YCTPOHCTBAMH, IS
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, PAlUOHAJIBHO pacHpeneisTh OOS3aHHOCTM U  IUIAHUPOBATh JESATENBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
NeSITeNIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (U3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJIEpHAas MOJENb aToMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO pa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBIEHUS (MPOIECCh) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBME MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUS, ACMCTBME MAarHUTHOTO MOJs Ha MNPOBOJHUK C TOKOM U ABMXKYIIMICS 3aps,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALMUS CBETa, JUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOJI1a, ECTECTBEHHAsI U NCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTOJIb3YS (U3MYECKUE BEIUYMHBI: DJIIEKTPUYECKUN 3aps], cujla TOKa, OJIIEKTPUUYECKOE
HaIpsKEHUE, AIEKTPUIECKOE COIIPOTUBIICHUE, Pa3HOCTh MOTEHLIUANIOB, JIEKTPOABIKYILAs CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsi 3JIEKTPUYECKOr0 W MArHUTHOTO TOJEH, MepHoJ M 4YacToTa KoJieOaHWil B
KoJiebaTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT HCMOJb3YeMbIX BEIMYMH, MX OOO3HAYCHHMS W €AWHUIIbI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTHb 3JIEKTPOMAarHUTHBIX BOJIH, JJWHA BOJHBI M 4YacTOTa CBETAa, DHEPIUsi U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrajna, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAUYECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAUCHHE (PU3NIECKON BETMUNHBL;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOIO PacCIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI IPEOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hdeKTa, 3aKOH COXpAaHEHHsS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HcIa, HocTynaaTrsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3inyarh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cunbl Amniepa u cwiibl JlopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKMX SBJICHUI M IPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THIOTE3y Yy4eOHOTO OKCHEpPHUMEHTa, CcoOupaTh YCTAaHOBKY W3
MPeII0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
ITOIPEITHOCTEN U3MEPEHNN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBaTh PE3yNbTaThl MOJTY4YECHHON 3aBHCHMOCTH
¢u3nyeckux BeIMYUMH B BHJE TaOmuI M TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHON (U3MYECKOW MOJENbl0, HUCHONb3YsS
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcuU€Thl M OLICHUBATh PEAIbHOCTh MOJyYEeHHOI'O 3Ha4eHUs (PU3NYECKON BEJTMUNHBL;

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETMIOYKY
paccyXJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU JUIl MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U TMPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(POPMALMU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHIUIIBI IeHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, Pa3IndyaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOANUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HaHUA 10 (U3MKEe B TOBCEJAHEBHOW JKU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTath B Ipymie ¢ BHIIOJHEHUEM PA3IUYHBIX COLUABHBIX POJICH, INITAHUPOBATH PabOTy
TPYyIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB TIPYIIIBI B
pelIeHNE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3xaejioB U TEM

duexkTponHble (HudpoBbIE)
o0pa3oBaTe/ibHbIE PecypcChl

Ne n/m
NPOrpaMmblI
Bceero
1.1 ®u3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 bubmorexa [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
bubnuotexa [JOK
21 Kuiemariica > https://m.edsci.ru/7f41bf72
bubnuotexa [JOK
22 Auraica ! https://m.edsci.ru/7f41bf72
2.3 3aKOHBI COXpPAHEHUSI B MEXaHUKE 6 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 bubnuoteka [JOK
TCOPHH https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
3.2 OCHOBBI TEPMOTUHAMUKHI 10 httDS://m.edS(I)lo.ru/7f41bf72
33 ArperaTHbI€ COCTOSIHUS BEUIECTBA. 5 bu6moreka [IOK
daz3oBbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 24
bubnuorexa [JOK
41 UekTpoCTaTiia 10 https://m.edscl)lo.ru/7f41bf72
4.2 [TocTostHHBIN A51eKTpUYECKUil TOK. TOKH 12 bubnuorexa [JOK
B Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KOJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHW4ecKUe U JIEKTPOMArHUTHBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorexa [OK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 httos://m.edso0.ru/7f41c97c
4.2 Crpoenue atoMa 4 bubnuorexa [IOK



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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne
DJIEeKTPOHHbIE
KanennapHble cpoku uudpoBbie
n | Tema ypoka Bee- p p ¢p
o0pa3oBaTejibHbIE
/ ro ®dakru-
ILnanupy- pecypcbl
n yecKue
eMble CPOKHU
CPOKH
®dusnka — HayKa O MPUPOJIC. bubnuoteka [JOK
1 Hayunsle MeTo 161 TO3HAHMSA 1 4.09 https://m.edsoo.ru/ff0
OKPYXaIOIIETO MUpa c32e2
Ponb u Mecto pusuku B
(hopMHUPOBAHUH COBPEMEHHOM bubnnorexa [JOK
2 Hay4yHOU KapTUHBI MUpa, B 1 6.09 https://m.edsoo.ru/ff0
MPAKTUYECKOUN ACATETbHOCTH c33e6
oaen
Mexanndueckoe IBIKEHHE.
bu6moreka [IOK
OTHOCHUTENHHOCTh MEXaHUYECKOTO
3 1 11.09 https://m.edsoo.ru/ff0
nerokenus. [lepemenenue,
c3508
CKOPOCTh, YCKOPEHHUE
PaBHOMEpHOE NpAMOJIMHENHOE bubmorera [IOK
4 e 1 13.09 https://m.edsoo.ru/ff0
JIBKECHU 3620
PaBHOYCKOpEHHOE TIPSIMOJTMHEWHOE bubmorexa OK
5 ynep P 1 18.09 https://m.edsoo.ru/ff0
JIBIKCH 37%
bu6mmoreka [JOK
CBoboaHoe majienre. Y CKoOpeHue
6 8 A P 1 20.09 https://m.edsoo.ru/ff0
CBOOOTHOTO TIAJICHUS
c39cc
KpuBosmmHeiiHOE 1BUKEHUE. bubnuoreka [IOK
7 JIBW)KeHHE MaTepUaIbHOU TOYKH 1 25.09 https://m.edsoo.ru/ff0
10 OKPYXHOCTH c3ada
[IpuHIHUIT OTHOCUTEIBHOCTH bu6mmoreka [JOK
8 lanmnes. MHepmanbHbIe CHCTEMBI 1 27.09 https://m.edsoo.ru/ff0
otcuera. [lepBriii 3akoH HproToHa c3be8
Macca Tena. Cuna. Ilpunuun bubnunoreka [JOK
9 CYIIEpIIO3UINHU CHII. BTOpoU 3aK0H 1 2.10 https://m.edsoo.ru/ff0
Hprorona g MatepuanbHOU TOUKH c3be8
Tperuw 3akoH HptoToHa 11t bubmorexa HOK
10 P 1 4.10 https://m.edsoo.ru/ff0

MaTCpHUaJIbHBIX TOUCK

c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3aKOH BCEMHPHOTO TATOTEHUS.

bubmuoreka [JOK

11 Cuna tspxecru. llepas 9.10 https://m.edsoo.ru/ff0
KOCMHYECKasi CKOPOCTh €3d00
bubmuoreka [JOK
Cuia ocTH. 3akoH I'yka. Bec
12 YHpyr Y 11.10 https://m.edsoo.ru/ff0
Tena
c3el8
Cuna tpenus. Kosppumment
bubmmoreka [{OK
TpeHusi. Cuia ConpoTUBIIEHUS NpU
13 16.10 https://m.edsoo.ru/ff0
IBIKECHHUHU TEJIA B )KUIKOCTH HIIN
c3f76
rase
[TocTynarensHOE U BpamiaTebHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO bubmmoreka [{OK
14 Terma. MoMeHT cuitbl. I1neuo cuitel. 18.10 https://m.edsoo.ru/ff0
YcnoBus paBHOBECHs TBEPIOTO c41a6
Tena
NMnynbc maTepraibHOM TOYKH,
bu6moreka [IOK
CUCTEMBI MaTEPHATLHBIX TOYCK.
15 23.10 https://m.edsoo.ru/ff0
Nmnynec cuibl. 3aKOH COXpaHEHUS c43d6
UMITYJIbCca. PeakTHBHOE IBIKEHUE
PaboTta 1 MOIITHOCTE CHJIBL.
bu6moreka [IOK
Kunernueckas sneprust
16 o 25.10 https://m.edsoo.ru/ff0
MartepuanbHOi Touku. Teopema 00 c4502
W3MEHEHUN KHHETHYECKOW SHEPTHH
[TorenumansHas 3HEPTHUSL.
[ToTeHnumanpHas SHEPTUS YIPYTO bubmuorexa [JOK
17 nehOpPMUPOBAHHON TIPY>KUHBI. 8.11 https://m.edsoo.ru/ff0
[TorenumansHas 3HEprUs TENa c46la
BOJIM3H MMOBEPXHOCTH 3EMIIH
IloTennmansHEIe U
HEMOoTeHI[NANbHbIE cUIbl. CBSI3b
paboThl HEMOTEHITUATIBHBIX CHIT C bubnunorexka [JOK
18 W3MEHEHHUEM MEXAaHUYECKOU 13.11 https://m.edsoo.ru/ff0
SHEPIrUM CUCTEMBI T€J. 3aKOH c478c
COXpaHEHUs MEXaHUYECKOU
SHEPTHH
JlaGopaTopHas pabota
«UccnenoBanue cBs3u paboTHI
19 CHUJIBI C U3MEHEHHEM MeXaHNUYECKOM 15.11
SHEPrUu Tejla Ha IpUMepe
paCTSIKEHUS PE3UHOBOTO JKI'yTa»
KontpoabHasg padora 1o TeMe bubanoreka [HIOK
20 P P 20.11 1

«Kunematuka. Jlunamuka. 3aKkoHbI

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

COXpPAaHCHUA B MCXaHUKC)

c4b74

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO U

bubmuoreka [JOK

21 22.11 https://m.edsoo.ru/ff0
Teopuu. bpoyHOBCKOE JBUKEHUE. cade2
Audpdysus
Xapakrep ABUKECHUS U
B3aMMOJICMCTBHS YaCTHUIl BEIIECTBA.
22 A HBeH 27.11
Mogenu cTpoeHus ras3os.,
KUJKOCTEH U TBEPABIX TEIl
Macca monekyn. KonnuectBo
23 29.11
BemiectBa. [loctosinHas ABoraapo
TermoBoe paBHOBECHE.
24 Temmeparypa u e€ uamepeHue. 4.12
[IIxana remneparyp Llenbcus
WUneanpusrnii raz 8 MKT. OcHOBHOE bubmorexa [IOK
25 apere MKT 6.12 https://m.edsoo.ru/ff0
yp cafde
AOcomoTHas TeMIepaTtypa Kak
Mepa cpeiHel KUHETUYEeCKOM bubnuoreka [IOK
26 | DHEPruu JABWKCHHS MOJIEKYI. 11.12 https://m.edsoo.ru/ff0
YpaBHenue Menpeneena- c5lle
Knaneiipona
27 3akoH JlanpToHA. ["a30BbIC 3aKOHBI 13.12
JlaGopaTtopHnast pabota
«MccnemoBanne 3aBUCHUMOCTH
28 18.12
MEXTy ITapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3ay
bu6mmoreka [JOK
N3omnporieccel B uacaIbHOM Ta3e u
29 20.12 https://m.edsoo.ru/ff0
ux rpaduyueckoe NnpeacTaBICHUE
c570e
BuyTpenusis sHeprus
TEPMOJTUHAMUYCCKONW CUCTEMBI 1
. bubmuoreka [JOK
crocoObl €€ U3MECHCHHMS.
30 25.12 https://m.edsoo.ru/ff0
KonnuecTBo TeIoTh 1 padoTa. 05052
BuyTpenusis sHeprus
0JIHOATOMHOT'0 UJEAJIbHOTO ra3za
bu6mmoreka [JOK
31 | Bwugs! Temnonepeaayn 27.12 https://m.edsoo.ru/ff0
c5c36
VY nenpHast TEMI0EMKOCTh bubmuoreka [JOK
32 BeniecTBa. Koam4ecTBO TEMIOTHI 10.01 https://m.edsoo.ru/ff0

MIpH Terionepenave. AanadbaTHbIM

c5c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

poIIecc

IlepBblil 3aKOH TEPMOJUHAMUKH U

bubmuoreka [JOK

33 15.01 https://m.edsoo.ru/ff0
€ro MpUMEHEHHE K U30TpoIieccaM
coefc
HeoOGpatumocTs nporeccoB B bubmuorexa [IOK
34 | mpupone. Bropoii 3akoH 17.01 https://m.edsoo.ru/ff0
TEPMOIUHAMUKH 6230
. bubnuorexa [JOK
35 HpHHHHl} aencreist u K1 22.01 https:// m.edSO(])_.[ ru/ffo
TETJIOBOM MAIlIWHBI ¢600a
36 | Iwxn Kapuo u ero KIT/] 24.01
37 DKOJIOTHYECKHE MTPOOIEMbI 29,01
TETI0IHEPTEeTHKH
Oo6o0maroiuii ypok bubmmoreka [{OK
38 | «MonekynspHas ¢puznka. OCHOBBI 31.01 https://m.edsoo.ru/ff0
TEPMOIMHAMU K c6938
KonTposashas pabora no teme bubnuoreka [JOK
39 | «MonekymsapHas ¢pusznka. OCHOBBI 5.02 https://m.edsoo.ru/ff0
TEPMOIMHAMUKI c6ab0
[TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmorexa OK
40 Venapenye 1 kimene 7.02 https://m.edsoo.ru/ff0
c63b6
AOCOIIOTHAS U OTHOCHTEIIbHAS bubmuorexa [JOK
41 BJI&YKHOCTH BO3/TyXa. HackImeHHbBIH 12.02 https://m.edsoo.ru/ff0
nap c64d8
Trepnoe Teno. Kpucrammyeckue u
amopdHbIe TeJa. AHU30TPOITHS bubnuoreka [JOK
42 CBOWCTB KpHCTAILIOB. JKuakue 14.02 https://m.edsoo.ru/ff0
kpuctayibl. CoBpeMeHHbIE 6510
MaTepuabl
[InaBneHne U KpUCTAIU3AIHA. bubnnoreka [JOK
43 V nenpHasg TEIUIOoTa MJIaBJIEHUS. 19.02 https://m.edsoo.ru/ff0
Cybnumarnus c6708
bubmuoreka [JOK
44 YpaBHeHHE TEIJIOBOro OajaHca 21.02 https://m.edsoo.ru/ff0
6820
OnexTpu3anus Tel. bubnuoreka [IOK
45 | Dnextpuyeckuu 3apsa. JBa Buaa 26.02 https://m.edsoo.ru/ff0
AIEKTPUUECKHX 3apSI0B cébcc
[TpoBOTHUKH, AUINEKTPUKU U bubmotera [JOK
46 28.02 https://m.edsoo.ru/ff0

MOJYIPOBOJIHUKHU. 3aKOH

cbbhcc



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

COXpaHEHHS AIIEKTPUIECKOTO
3apsiza

B3aumonencTue 3aps10B. 3aKOH

bubmuoreka [JOK

47 Kynona. Toueunsn 31eKTpUYECKUN 4.03 https://m.edsoo.ru/ff0
3apsizt céeed
Hanpsik€HHOCTB 2EKTPUYECKOTro
noJs. [lpunnun cyneprno3unuu bubmmorexa [TOK

48 . 6.03 https://m.edsoo.ru/ff0
ANEKTpUYECKUX noseu. JInnuu c6df2
HaIpsHKEHHOCTH
PaboTa cuit 3eKTpOCTaTHYECKOTO bubnuorexa [JOK

49 | mous. ITorennumain. Paznocts 11.03 https://m.edsoo.ru/ff0
MHOTEHIINAIIOB c6f00
HpOBOI[HI/IKI/I U TUDJICKTPUKU B Bubmuoteka ]_[()K

50 3IEKTPOCTATHYECKOM IIOJIE. 13.03 https://m.edsoo.ru/ff0
JlupiiekTpuyeckasl IpOHUIIAEMOCTh c7018

bu6moreka [IOK
o1 OnexkrpoeéMkocTb. KoHnieHcaTop 18.03 https://m.edsoo.ru/ff0
c7126
DIIEKTPOEMKOCTH TIIIOCKOTO bubmuotexa [JOK

52 | KkowjmeHcaTopa. DHEpPrus 20.03 https://m.edsoo.ru/ff0
3apsKEHHOTO KOHJIEHCATOpa c72c0

53 JlabopaTtopHas pabota "M3mepenne Lo4
AIEKTPOEMKOCTH KOHAEHcaTopa"

[TpunIMn NERCTBUSA U MPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO

54 amnmapara, CTpyWHOTO MPUHTEpa. 3.04
DneKTpocTaTHuecKas 3alluTa.
3azeMIIeHHe IEKTPOIPUOOPOB
DIJIEKTPUYECKUI TOK, YCIIOBUS €TI0
cymectBoBaHusl. [locTOsTHHBIN TOK.

55 Cuna Toka. Hanpsixxenue. 8.04
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu
[TocnenoBarensHOE, TapasuieIbHOE,

CMEIIAHHOE COCAUHEHUE Bubnuoreka HOK

56 MPOBOAHUKOB. JIabopaTopHas 10.04 https://m.edsoo.ru/ff0
pabota «/3y4ueHrne CMEIIaHHOTO c74f0
COEIMHEHUS PE3UCTOPOB»

PaGora u MoImHOCTH bubmmoreka [JOK

57 | DIeKTpUYECKOro Toka. 3aKOH 15.04 https://m.edsoo.ru/ff0

Jxoynsa-Jlenna

c7838
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3axon Oma Ju1s [OJIHOM
(3aMKHYTOM) AJIEKTPUUECKOM LIETIH.
KopoTtkoe 3aMbIkanue.

bubmuoreka [JOK

58 17.04 https://m.edsoo.ru/ff0
Jlaboparopnas pabota «3mepenue 7260
OJ1C ncToyHMKa TOKA B €T0
BHYTPEHHETO COMPOTHUBIICHUS
DneKTpOHHas IPOBOJAUMOCTb
TBEPIBIX METAUIOB. 3aBUCUMOCTh

59 | COmpOTHBICHUS METAUIOB OT 22.04
TEMITePaTypHhI.

CBepXmpoBOIUMOCTh
DNEKTPUUYECKUN TOK B BaKyyMe.

60 P Yy 24.04
CBouCTBa AJIEKTPOHHBIX ITYYKOB
[TomympoBoAHHUKH, X COOCTBEHHAS

bubmmoreka [{OK
¥ TIPUMECHAs TTPOBOAMMOCTb.

61 . 29.04 https://m.edsoo.ru/ffo
CowucTBa p—N-mepexoja. c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIIEKTPUYECKHUH TOK B PACTBOpaXxX U

bu6moreka [IOK
pacriaBax 3JeKTPOJIUTOB.

62 6.05 https://m.edsoo.ru/ff0
DNEKTPOTUTHYCCKAS TUCCOITUAITHS. c8%ba
DIIEKTPOJIN3
DIJIEKTPUYECKUU TOK B ra3ax.

. bu6mmoreka [IOK
CamocTosATEnbHBIN U

63 . 8.05 https://m.edsoo.ru/ff0
HECaMOCTOSITEJIbHBIN pa3psil. c84ae
Momnnus. [Inazma
DnexTpuyeckue npudopsl U

. bu6mmoreka [JOK
YCTPOICTBA U UX MPAKTUYECKOE

64 13.05 https://m.edsoo.ru/ff0
npumeHenue. [IpaBuna TexHuku c86fc
0€301acHOCTH
OBoBwaHIii YpoK bu6mmoreka [JOK

65 KD O THAMIKD 15.05 https://m.edsoo.ru/ff0

PO c88be
KonTposbHas pabota no Teme
. bubmuoreka [JOK
«Qnekrpocratuka. [IocTosAHHBIH
66 . 20.05 https://m.edsoo.ru/ff0
aneKTpudeckuii Tok. Toku B
c8a8a
Pa3IUYHBIX CpPeax»
PesepBHrbiit ypok. KonTposbHast bubnuoreka [IOK

67 | pabora no Teme 22.05 https://m.edsoo.ru/ff0
"OnexkTpoauHaMuka" c8c56

N N bubmuoreka [JOK
PesepBHeIit ypok. O6oO0arommii
68 3 P 27.05 https://m.edsoo.ru/ff0

ypok 1o teMam 10 knacca

c8f6c
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OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




11 KJIACC

Kanennapubie cpokn DJIeKTPOHHBbIE
e Tema ypoka Mnanupy- | Pakrn- tppossLe
n/n Bcero o0pa3oBaTte/ibHbIE
eMble YyecKue pecypens
CPOKH CPOKH
[TocTostHHBIC MarHUTHI U UX
B3auMo/jiclicTBue. MarHuTHOE
1 nosue. Bexrop marHuTHOM 1 6.09 bubamorexa [OK
. https://m.edsoo.ru/ff0c9778
MHIYKIUU. JIMHUKM MarHUTHOM
WHIYKIIAA
MaruuTHO€ 1oJie MPOBOJIHUKA C
) TokoM. OmbIT DpcTeaa. 1 8.09 bubnuotexa [JOK
B3anmoeiicTBre MpoBOIHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlabopaTtopHnast pabota
3 «3yueHrie MarHuTHOTO MOJIs 1 13.09 Bubamorexa [IOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM»
JlelicTBME€ MarHUTHOTO TOJIST HA
MIPOBOJIHUK ¢ TOKOM. Cuia
4 Awmriepa. JlabopaTtopHas pabora 1 15.09 bubnuoreka [IOK
«HccaenoBanue nefcTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM)»
JleiicTBue MarHUTHOTO TOJIS Ha
5 JBOKYITYIOCS 3apSKEHHYIO 1 20.09 bubnuorexa [JOK
yactuiy. Cuna JlopeHia. https://m.edsoo.ru/ff0c9df4
Pa6oTa cunel Jlopenna
DNeKTpOMarHuTHas WHTYKITHSI.
[ToTok BekTOpa MarHUTHOM
6 uHayknuu. DJ1C uHAyKIHH. 1 22.09
3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanes
JlaGopaTopHas pabota BuGmiorexa LOK
7 «HcenenoBanue ABIEHAA 1 27.09
. https://m.edsoo.ru/ff0cal50
ANEKTPOMArHUTHOM UHIYKITN
NunykTuBHOCTH. SIBIEHUE
camonHaykuuu. IJ1C
3 CaMOMHIYKIIMH. DHEPrus 1 29,09 bubnuoreka [IOK
MAarHUTHOTO T0JIA KaTYLIKHU € https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE
noJje



https://m.edsoo.ru/ff0c9778
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TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIC
MAarHHUTBbI, dJIEKTPOMArHUTHI,
JJIEKTPOIBUTATElb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHIL,
MHJYKIMOHHAs I1€Yb

4.10

10

O6o06marmuii ypok
«MarauTHoe noJe.
3JIGKTpOMaFHI/ITHa$I I/IHIIYKIII/ISI»

6.10

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas pabota o Teme
«MarHuTtHoe 1noue.
QHCKTPOMaFHI/ITHaﬂ HUHAYKIHS

11.10

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXaHUYECKHE
KojeOaHus. 'apmMoHnyeckue
KojeOaHus. YpaBHEHUE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBpatienue sHeprun

13.10

bu6moteka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
Tepro1a MaJIbIX KOJIeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU
Y Macchbl Tpy3a»

18.10

14

KonebaTenbHBIN KOHTYP.
CBoOoubie
AJICKTPOMAarHUTHBIC KOJICOaHNUs
B HJE€aJILHOM K0JIE0OATEIEHOM
KOHTYpE. AHAJIOTHS MEXITY
MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMH
KoJIe0aHUsIMH

20.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUs YHEPTUU B
ujiealbHOM KoJieOaTeIbHOM
KOHType

25.10

bubmuoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

IIpencraBinenue o 3aTyxXaromux
KosiebaHusAX. BbIHYXIeHHbIE
MeXaHHYEeCKHe KoJaeOaHus.
Pe3onanc. BeiHyxeHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

27.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CuHyconalbHbIN IEPEMEHHBIN
TOK. MOIITHOCTB IEPEMEHHOTO

8.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0chd34
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TOKa. AMITUTYTHOE U
JIEUCTBYIOLIEE 3HAYEHUE CHUIIbI
TOKa U HAIPSHKEHUS

18

Tpauchopmarop.
[IpousBoacTBO, nepenaya u
noTpebIeHNE IEKTPUIECKON
SHEPrUH

10.11

19

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JIMHUI
JNEeKTpoIepesayd

15.11

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TTPH

MIPOU3BOJICTBE AJIEKTPOIHEPTUH.

Kynberypa ncnosibzoBanus
BJIEKTPOSHEPIUH B
MOBCEIHEBHOU KU3HU

17.11

21

MexaHndecKue BOJIHBI,
YCIIOBHS PACTIPOCTPAHCHHUSI.
[Tepuoxa. CxopocTthb
pacpoCTpaHEeHHUs U IIMHA
BOJIHBI. [loniepeunbie u
MIPO/I0JIbHBIE BOJIHBI

22.11

bu6moreka [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTH 3BYKa.
I'pomkocTh 3Byka. BeicoTa
ToHa. TemOp 3ByKa

2411

bu6moreka [IOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTPOMarHUTHbIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [lIkana
AIIEKTPOMArHUTHBIX BOJIH

29.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIUTIBI paTHOCBS3U U
TeneBuaenus. Passurue
CpencTB CBsA3M. Paaunomnokanus

1.12

25

KonTtponsHas padorta
«Konebanus u BOJHBI»

6.12

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[Ipsimonunelinoe
pacrpocTpaHeHUE CBETA B
OJHOPOHOM cpene. ToueuHsli
HCTOYHHUK cBeTa. JIyd cBera

8.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceeta. [loctpoenue
M300paX€HUH B TIIOCKOM

13.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0
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3epKaie

28

[Ipenomuenue ceera. [lonHoe
BHYTPEHHEE OTpaKEHUE.
IIpenenbHbIA yros noJHOTO
BHYTPEHHETO OTPAKECHUSI

15.12

bubmuoreka [IOK
https://m.edsoo.ru/ff0cd7f6

29

JlaboparopHas paboTa
«M3Mepenune nokasaresst
MIPEJIOMIICHUS CTEKIIa»

20.12

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcd67a

30

JInn3sl. [locTpoenue
M300paXeHU B JINH3E.
dopmysia TOHKOHN JIMH3BI.
YBenuueHue JuH3bI

22.12

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHnast pabota
«MccnengoBanue CBOMCTB
M300paKeHUH B JIMH3AX)

27.12

32

Hucnepcus cBera. CoKHBIN
cocTaB Oenoro cBera. L[BeT.
JlabopaTtopHnast pabota
«Habmonenne nucnepcuu
CBETa»

10.01

33

Hutepdepentus cera.
Judpakuus ceTa.
JudpakunoHHas pemeTka

12.01

bu6moreka [IOK
https://m.edsoo.ru/ffOced22

34

Honepequ CTb CBCTOBBIX BOJIH.

[Tonapuzanus cera

17.01

bu6moreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue mpudOpPsI U
YCTpOIICTBA U YCIOBUS UX
0€30MacHOTO MPUMEHEHUS

19.01

36

['panuiibl TPUMEHUMOCTH
KJIaCCUYECKOW MEXaHUKH.
[Toctynatel cnenuaibHOU
TEOPUH OTHOCUTEIIBHOCTH

24.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTEILHOCTD
OJHOBPCMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHHU H
COKpalll€HUC TJINHbI

26.01

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

3Hepr1/1;1 1 UMITYJIBC
pe.]'[f[TI/IBI/ICTCKOI/Iv YaCTHIIbI.
CBsI3b MacCCHI C 3HepFI/IeI/IVI/I
HUMITYJIbCOM. 3Hepr1/m IIOKOsA

29.01

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

KonTtponsHas padora «OnTHka.

31.01

bu6mmoreka [JOK
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OcHOBBI cnenMaNbHOM Teopun
OTHOCHTEIIBHOCTI

https://m.edsoo.ru/ff0cf6f0

®otonsl. ®opmyna Ilnanka.

bubmuoreka [IOK

40 2.02
DHeprus U UMNyibe GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 110K

HOJIMoTEKA

41 oto3ddexra. OneiTer A. I'. 7.02
¢ b https.//m.edsoo.ru/ffOcffc4
CroneroBa
3akonb! hoTodhdeKTa.

42 VYpaBHeHune DUHIITEUHA IS 9.02 bubnuorexa [JOK
dorosdpderra. «Kpacuast ' https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
JaBnenune cBeta. OnbiTe [1. H. Bu6 110K

HOJIMOTEKA
43 JleGeneBa. Xumuueckoe 14.02
B A https://m.edsoo.ru/ff0d04a6
JICHCTBHUE CBETA
TexHuueckue ycTpoicTsa u
MMPAKTHYECKOE IMPUMEHEHHE:
44 p p 16.02
dboToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
Pemrenue 3amad mo reme Bu6 110K
HOJIHOTEKA
45 «DIeMeHThl KBAHTOBOM 21.02
https://m.edsoo.ru/ff0d0302
OITHKH
Mopens atoma ToMcoHa.
OmneiTer Pe3epdopaa mo bubnuoreka [IOK

46 23.02
pacCesTHUIO O-4aCTHII. https://m.edsoo.ru/ff0d091a
[Inanerapnas MoaeIb aToMa

bu6mmoreka [JOK
a7 IToctynater bopa 28.02
Y P https://m.edsoo.ru/ffOdOafa
N3nydyenue u norjomnieHme

48 (hOTOHOB MpHU MEPEX0JIe aToMa C 103 bubnuoreka [JOK
OJHOTO YPOBHS SHEPIUU Ha ' https://m.edsoo.ru/ff0dOafa
npyroi. Buasl criekTpoB
BonHoBbIE CBOMCTBA YaCTHII.

Boaust ne bpouns.
49 KopryckynsipHO-BOJIHOBOH 6.03 bubmorexa LOK
PIycRyIeD ' https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYXJICHHOE U3Ty4YeHHE
OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTe Pesepdopaa mo bubnuoreka [JOK

50 13.03
OIIPENEIIEHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaOAKTUBHOTO U3ITYYCHHUS

51 Csowucrsa anbda-, Oera-, 15.03
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raMma-usiiyacHus. Bnusaue
PaaMOaKTUBHOCTH Ha )KUBbIE
OpPraHu3Mbl

52

OTKpbITHE IPOTOHA U
HerTpoHa. M3oTomnel. Anbga-
pacnaz. DJIeKTPOHHBIW U
MO3UTPOHHBIW OeTa-pacra.
I'amma-usiyaenne

20.03

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3M HyKJIIOHOB B
sanpe. SInepHsle peakuuu.
SAnepusin peaxktop. [IpoOaemsl,
MEPCIEKTUBBI, IKOJIOTHYECKHE
aCIIeKTHI SJIEPHON SHEPTETUKU

22.03

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTUIIHI.
OTtkpbITHE IO3UTPOHA. METO 1B
HaOJIOICHUS ¥ pEeruCcTpaiuu
3JIEMEHTAPHBIX YaCTHII.
Kpyrasiit cTon
«DyHaMeHTaIbHbIE
B3auMOaeuCTBUI. EquHCTBO
(bu3nyecKou KapTUHBI MUpa»

3.04

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€31H0r0 HebAa.
Co3sBes3nus, sipKue 3BE3bl,
IUTAHETHI, NX BUIUMOEC
nBrkeHue. CoaHeuHast cucTeMa

5.04

56

Counune. CotHeunas
aKTUBHOCTE. MIcTOYHHUK
sHepruu CoJiHIA U 3BE3]

10.04

57

3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTUKU. 3BE3bI
IJIABHOU MOCIEA0BATEIbHOCTH.
Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE IPEICTABIICHUS
0 MPOUCXOKJICHUU U 3BOJIIOLIUU
CoJHIIa U 3BE3]

12.04

58

Mineunsin [Iyre — Hama
I'amaktuka. [Tomoxxenue u
nemxkenue CoaHIa B
TI'anaktuke. I'amakTUKH.
Uepuble ObIphl B AApax
raJlakTUK

17.04

59

Bcenennas. Paszberanue

19.04



https://m.edsoo.ru/ff0d1162
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ranakTuk. Teopus bosbmoro
B3pbIBa. PenukroBoe
n3iydeHue. MeraranakTuka

60

Hepemennsie mpo6aembl
aCTPOHOMHH

24.04

61

Kontponsnas pabora
«JIeMEeHThl aCTPOHOMUHU U
acTpoU3HKI

26.04

62

O6o06maromuit ypok. Posb
(GU3UKK ¥ ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM
Y 3TUYECKOH chepax
JESITeTFHOCTH YeJIOBEKa

3.05

63

O6o06maronuit ypok. Ponb u
MecTO (PU3MKU U aCTPOHOMUH B
COBPEMEHHOMN HAyYHOU
KapTHUHE MHUpa

8.05

64

O6o06maromuii ypok. Ponb
¢buznueckoil Teopuu B

(hopMHUPOBAHUHU MTPEICTABICHUIMA

0 ¢pU3NUECKO KapTUHE MHUpPa

10.05

65

O6o06matromuii ypok. Mecto
(bU3NIeCKOl KapTUHBI MHpPA B
001IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABICHHUIA O IPUPOIC

15.05

66

Pe3epBHbIil ypok. MaruuTHOE
noJie. DJIeKTpOMarHuTHas
UHIYKLINS

17.05

67

PesepBHbliil ypok. OnTuka.
OCHOBBI cIeMAIBHOW TEOpUU
OTHOCUTEIBHOCTHU

22.05

68

Pesepusiii ypok. KBantoBas
¢buznka. D1eMeHThI
ACTPOHOMHUHU U aCTPOPUUKH

24.05

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






