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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1no ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpEIHEro oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpeOOBaHUM K pe3yabTaTaM OCBOECHHS OCHOBHOM
oOpasoBaTenbHONW TIporpammel, mpeAcTaBieHHbIx B DPI'OC COO, a Takke ¢ yd€Tom
¢denepanpHOl pabouelt MporpaMMbl BOCIHUTaHHMS M KOHILEMIUM NpenojaBaHus y4eOHOro
npeamera «®Pusznka» B o0Opa3oBaTeNbHbIX opranm3anusx Poccuiickoir  ®Denepanuu,
peanu3yoImX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxkanue mporpaMMbl 1O (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHbl Mupa obyuarouuxcs 10—11 kmaccoB npu oOyueHun ux usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. [lporpamMma no ¢pusnuke cOOTBETCTBYET
tpeboBanusiM ®PI'OC COO k miIaHupyeMbIM JUYHOCTHBIM, MPEAMETHBIM M METanpeaMETHBIM
pesynbraTaM OOydeHHs, a TaKK€ YYUTHIBAET HEOOXOAMMOCTb pPeajU3alluy MEXIIPEIMETHBIX
cBsizel (U3MKU C €CTECTBEHHO-HAYYHbIMHM YUeOHBIMHM IpeaMeTaMu. B Hell ompenenstorcs
OCHOBHBIE IIEJIM M3Y4YCeHHUS! (PU3UKH HA YPOBHE CPEIHEr0 OOIIero odpa3oBaHWs, IUIAHUPYEMbIE
pe3yibTaTbl OCBOCHUS Kypca (HM3UKU: JIMYHOCTHBIE, METalpeIMETHbIE, INpeIMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma o (hu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yNbTaThl OCBOCHUS Kypca (U3MKU HAa 6a30BOM ypOBHE, B TOM UHCIIE

IIpEeIMETHBIE PE3YIBTAThI M0 TOJaM O0yUYEHHUS;

e conepkaHue yuyeOHoro nmpeameta «Pu3uKay 1Mo rojgam o0yueHHs.

®du3nKa KaK Hayka 0 Haubosiee oOIIMX 3aKOHAX MPHUPOJIBI, BEICTYIIAs B KAYECTBE YUeOHOTO
IIpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHUI 00 OKpY’KalolleM MUpe.
HIkonbHBIH Kypc (U3MKHM — CHCTEMOOOPA3YIOMIMK JJIsi €CTECTBEHHO-HAyYHBIX YUeOHBIX
MIPEIMETOB, MOCKOJIbKY (pU3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBJICHUMN, U3y4aeMbIX
XuUMUen, Ouonoruel, pusnyeckoi reorpadueir m actpoHoMuel. Mcmonp30BaHHE W aKTUBHOE
NpUMEHeHHe (U3MUECKUX 3HAHMK ONpeAesieT XapakTep M Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTM B cdepe DSHEPreTHKH, TPAaHCIOPTa, OCBOCHUS KOCMOCA, IOIYYEHHUS HOBBIX
MaTepUaJIOB C 33J]aHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue Gu3uKu BHOCUT OCHOBHOW BKJIAJ] B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOUW KapTHHBI MHpa 00yJaromuxcs, B GopMupoBaHHE YMEHUH
IIPUMEHATh HayYHBIH METOJI IIO3HAHUS NPH BHINOJIHEHUN UMHU Y4€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca ¢u3uku A ypOBHSI CpeHEro o01iero o0pa3oBaHus MOJIOXKEH sl UACH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK MPUHIUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEMl KypC SBISETCA JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX Pa3lesioB (PU3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca GU3NKU 00BEAUHEH BOKPYT
¢usnveckux Teopuil. Bemymmm B Kypce sBisiercs (OPMHUpPOBaHHE TIPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanys npeanoyaraeT UCHOIb30BaHHE TYMAaHUTAPHOTO
noTeHIana (GU3NIeCKor HAyKH, OCMBICIICHUE CBS3H Pa3BUTUS (PH3UKHU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IIPOOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kypce puzuku npeanonaraet 3HakOMCTBO C HIMPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonozuzayuu peanusyercs MOCPEICTBOM BBEAEHUS 3JIEMEHTOB COJAEpIKaHUS,
MOCBAIIEHHBIX 3KOJIOTMYECKHMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKkkKe 00CYXIeHUs MPoOJIeM PallMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
HKOJIOTUIECKOH 0e301MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMHU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero oopazoBaHUS
ABISAIOTCS (u3nueckue Teopuu ((HOpMHUPOBAHUE NPEACTABICHUNA O CTPYKTYpe MOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHHUMOCTH TEOPHil, NIl ONMHCaHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IPOLIECCOB).

CHUCTEeMHO-eSITETFHOCTHBIN MOIX0 B Kypce (DM3UKH pean3yeTcs MPekIe BCEro 3a CUET
OpraHHu3aIlui YKCIEPUMEHTAIBHON NesATENbHOCTH oOyuarouuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3MKH — 3TO HCHOJIB30BAHHE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOphIE B TporpamMme Mo ¢Gu3NKe OOBEIWHEHBI B OOIMIMN CITMCOK
YUYCHHUYECKUX MPAKTUUECKUX paldoT. BrlaeneHue B ykazaHHOM IepeuHe J1a0opaTOpHBIX padoT,
MPOBOJIUMBIX JIII KOHTPOJSI M OICHKH, OCYIIECTBISIETCS YJYaCTHUKAMH OO0pPa30BaTEILHOTO
rpolLecca UCXoId U3 0COOCHHOCTEH MIaHUPOBAHUS U OCHaleHUs kaOuHeTa ¢usuku. [Ipu sTom
o0ecrieunBaeTCs OBJIAJCHHE OOYYAIOIIMMHUCS YMEHHUSMHU HPOBOIUTH KOCBEHHBIC H3MEPEHHS,
WCCIICZIOBAaHUS 3aBUCUMOCTEH (U3UYECKUX BEIMYMH W TIOCTAHOBKY ONBITOB IO IIPOBEPKE
MIPEITI0KEHHBIX TUIIOTE3.

Bosbiioe BHUMaHuE yAenseTcsl pelIeHUI0 pacuETHBIX U Ka4eCTBEHHBIX 3aaa4. [Ipu sTom
JUTST pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISFOTCS 3a/1a4H C SIBHO 3aJTaHHON (PM3WIECKON MOJIEINbIO,
MO3BOJISIOIINE MPUMEHATh H3YUYCHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aelioB. /s KaueCTBEHHBIX 3a[a4 IPUOPUTETOM
SIBIIIOTCSL 3a/laHdsl Ha OOBIACHEHHE TNPOTEeKaHWs (UINYECKUX SBICHUM U MPOIECCOB B
OKpy’Kalollel >Ku3HU, TpeOyromue BblOOpa (u3nueckod MoOAENM ISl CUTyallud IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusamu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrnieueHni0 y4eOHOro mporiecca 0a3oBBbI YpOBEHb Kypca (M3UKHM Ha YPOBHE CpEIHEro
obmiero o0pa3oBaHUs TOJDKEH M3y4aThbCs B YCIOBUSX MPEIMETHOTO KaOwHeTa (DM3WKH WK B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOro KA. B kabunere
(bU3MKK TOIKHO OBITh HE00X0AUMOE JabopaTopHOEe 000PYJOBAHUE [Tl BHITIOJTHEHUS YKAa3aHHBIX
B 1mporpaMMe MO (U3MKE YYEHHYECKHX TMPAKTHUYECKUX paboT U JAEMOHCTPalMOHHOE
o0opyoBaHue.

JleMoHCTpamiioHHOe  000pyn0oBaHue (GopMUPYETCSI B COOTBETCTBHU C MPHUHIIUIIOM
MUHUMAJIbHON JOCTaTOUHOCTH M 00ECIeYrBaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe MO
¢u3nKe KIIOYEBBIX JACMOHCTpPAIMK A HCCICIOBaHMS H3y4aeMbIX SIBJICHUH U IIPOLIECCOB,
SMIUPUYECKUX U PYHTAMEHTAIFHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlabopaTtopHoe 00OpymOBaHUE [JIsl YYCHUYECKUX MPAKTUYECKUX paboT (opmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOPYAOBAaHHUS JIOJKHBI OBIThH
MOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBBIX J1A0OPATOPHI.

OCHOBHBIMU TIEJISIMU U3Y4YeHUS (U3UKU B 00IIIEM 00pa30BaHUU SIBIISIFOTCS

e (dopMupoBaHHEe HHTEpPeca M CTPEMJICHHS OOYYAIOUIMXCS K HAaydyHOMY HW3YYEHUIO

MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEJACTABICHUH O HAydYHOM METOJe TO3HaHUS U (OPMHUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBICHUSM;



(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3ylbTaTa U3y4eHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢dbopmupoBaHrEe YMEHHUI OOBSCHATH SBJICHHS C UCIIOJIb30BaHUEM (PU3UYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O PONIU (PU3MKM I Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUI.

JlocTuxkeHne 3TUX Iieneld obOecreynBaeTCsl pelIeHHEeM CIEAYIONIMX 3aJad B Ipolecce
M3YYCeHHS Kypca QU3UKH HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

npUOOpeTeHNEe CUCTEMBI 3HAHMM 00 o0UWX (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKITIOYAs] MEXaHUKY, MOJICKYISPHYIO (DH3UKY, SJICKTPOAMHAMHKY, KBAHTOBYIO
(U3UKY B 2JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUW TMPUMEHSATh TEOPETUYECKUE 3HAHUS [UIS OOBSICHEHUS
buznyeckux SBICHUM B TpPUPOJAE W MJIA TNPUHATUS NPAKTHUECKUX pEIICHUN B
MMOBCEHEBHOM JKU3HU,

OCBOEHHE CMOCOOOB pelIeHMs] pa3MyYHBIX 3aJad C SBHO 3aJaHHON (u3nueckoi
MOJIETIBIO, 3allady, TOJPa3yMEBAIONIUX CAaMOCTOSTEIILHOE CO3/IaHue (PUIUICCKOM
MOJICITH, aJICKBAaTHOHN YCIIOBUSIM 3a]1a4W;

MOHMMaHHE (PU3UYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJOTUYECKHX TPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJaMH CaMOCTOSITENILHOTO TJIAHHUPOBAHUS W MPOBEACHUS (PU3MUECKHX
OKCIICPUMEHTOB, aHAJM3a W  WHTEpIpeTanud  WHOOPMAIMH,  ONpeACIICHUSI
JIOCTOBEPHOCTH TMOJIYYSHHOTO PEe3ybTaTa;

CO3/[aHHE YCJIOBHM ISl Pa3BUTHSI YMEHUH TPOEKTHO-UCCIICIOBATEIBCKOM, TBOPICCKON
JeSATEIbHOCTH.

Ha wuzydenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUs
otBoxutcs 134 gaca: B 10 kiacce — 66 gacoB (2 yaca B Hezenio), B 11 kiracce — 68 gacoB (2 gaca
B HEJIEIIIO).

[Ipennaraemslii B mporpamme no Gpu3uKe nNepeyeHs J1adopaTOPHBIX U MPAKTUYECKUX padoT
SBJISICTCSI PEKOMEHJIOBAHHBIM, YUYHMTEb JENaeT BbIOOp MPOBENEHMs JaOOPAaTOPHBIX padboOT M
OTIBITOB € YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEN 00YJatOIIIXCS.



COIEPKAHUE OBYUEHUA
10 KJIACC

Pasznen 1. du3uka u MeTOAbI HAYYHOI'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonsl moO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS MPUPObl. DKCIIEPUMEHT B (pU3HKe.
MogenupoBanue (u3NYECKUX sABJICHUH M mporeccoB. Hayunsle runoressl. Pusnueckue
3aKOHBI ¥ TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponp m mecro ¢usuku B (OpMHUPOBAHMM COBPEMEHHOM HAy4yHOH KapTUHBI MUpa, B
MIPAKTUYECKOU IEATEIbHOCTH JIFOACH.

Jlemoncmpayuu
AHanoroBbie ¥ MUPPOBBIC U3MEPHUTEIIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBrkeHHe. OTHOCHTEIBHOCTh MEXaHWYeCKoro mABmxkeHus. Cucrema
otrcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MITHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOCKIIMU Ha OCH CUCTEMBI KoopauHaT. CIIOXEeHUE MepeMEenIeHu U
CJI0’KE€HHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsMOJMHEHHOe nBrkeHue. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIepEMEIEHUsI MaTepUaTbHON TOYKH OT BPEMEHHU.

CBoboaHoe majeHue. Y CKopeHne CBOOOIHOTO MaAeHHS.

KpuBonuneriHnoe nBuxeHue. JIBH>KeHME MATEpUAIbHOM TOYKM IO OKPYKHOCTH C
MOCTOSHHOM M0 MOZYJIO CKOPOCTBbIO. YTJIOBasg CKOPOCTh, JMHEWHas CKOpocTh. llepwmom u
gactoTa o0pamieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.

TexHudeckne YCTpPOWCTBA U TPAKTUYECKOE MPUMEHEHHE: CHUJAOMETp, JIBIDKCHHE
CHaps0B, LIEMHbIC U PEMEHHBIE TIEpEIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, WILUTFOCTPAIIHS] KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeobpazoBanue IBUKEHHIA C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHune Ten B BO3AyXe U B Pa3peKEHHOM IPOCTPAHCTBE.

Hab6umoienue ABM>xeHus Tena, OpOIIEHHOro MO/ YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

Hampasnenue ckopocTH npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPE/ICICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOMICHWS ~ MEXIY  MYTAMH,  NPOWICHHBIMA  TEJIOM  3a

nocle0BaTeIbHbIe pPaBHbIE IMPOMEXKYTKHM BpPEMEHU MPU PABHOYCKOPEHHOM JBMXKEHUU C
HavyaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenue qBUKEHUS MapuKa B BI3KOM )KUIKOCTH.
N3ydenue nBuxeHus teia, OpOIIEHHOTO TOPU3OHTAIBHO.
Tema 2. Junamuxa

[Tpunnun otHocutenbHOCTH ["anuies. [lepBoiii 3akoH HetoToHa. MHEep1ManbHbIe CUCTEMBI
orcuéra.



Macca tena. Cwia. llpunHnun cynepnosuiuu cui. Bropoil 3akoH HeroToHa nis
MaTepuaabHOM TOUKHU. TpeTnid 3akoH HproTOHA 1191 MaTepUaIbHbBIX TOYEK.

3aKoH BceMupHOro TsaroreHus. Cuna tsxecty. IlepBast kocMuueckas CKOPOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoybxeHus, kaduenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdounuent tpenus. Cuia conpoTUBICHUS
IIPY IBUKEHUH TeJa B )KUIAKOCTH WM rase.

[loctynarenbHoe U BpaliaTeabHOE ABMKEHHE a0COIOTHO TBEPAOIO Tea.

MoMeEHT cuiabl OTHOCUTENIBHO Ocu BpameHus. llmedo cumibl. YcinoBus paBHOBecus
TBEPAOTO TEJA.

TexHnyeckne yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHWE: IOAIIUIIHUKH, JIBH)KCHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cu.

Crnosxenue cui.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT JiehopMaIuu.

HesecomocTs. Bec Tena mpu yCKOPEHHOM MOIBEME U MAJCHUU.

CpaBHeHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIBbKEHUS.

YcnoBus paBHOBeCHs TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HMKAIOUIMX B IIPYKMHE U PE3UHOBOM
oOpa3stie, oT ux AedopMaIuu.

HccnenoBanue ycimoBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAILCHHUS.

Tema 3. 3aKkoHnbl COXpaHeHUus 8 MeXaHUuKe

Nmnynbc MatepuaibHON TOUKHU (Te€a), CHCTEMbl MAaTEpPUAIbHBIX TOUEK. MIMIynbe cuibl u
W3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITyJibca. PeakTMBHOE ABH)KECHHUE.

Pa6ora cusbl. MOLTHOCTH CHJIBI.

Kunernueckass sHeprus mMaTepuaibHOW TOYKH. TeopeMa 00 M3MEHEHUM KHHETUYECKOU
JHEPIUu.

[orennmanbHas sueprus. [loreHnmanbHas sHEPrus ynpyro aeGopMupoBaHHON NPY>KUHBI.
[lorenuuanbHas 3Heprust Tena BOJIU3U NOBEPXHOCTH 3EMIIH.

[loreHnuanbHble ¥ HEMOTEHUUANbHble CUibl. CBA3b pabOThl HEMOTEHUHUAIBHBIX CHI C
U3MEHEHUEM MEXaHMUYECKON HEPIrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXaHUUYECKOM dHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCcTpoucTBa U IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBII
IIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon noTeHIMAIBHON SHEPIrUHM B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, 1abopamoprule pabomul



N3yyenne aOGCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiITHUKOB.

UccnenoBanue cBsi3su pabOThl CHIBI C HW3MEHEHHMEM MEXaHWYECKOM JHEepruu Tejla Ha
IIPUMEPE PACTAKEHUS PE3UHOBOTO JKI'yTa.

Pasnen 3. Mosekyasipaas ¢pu3nka u TepMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U HX OMBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBmxkenue. Huddy3us. Xapakrep IBUKCHHS U B3aUMOJCHCTBUS YACTHUIL
BelecTBa. Mojenu CTpPOEHHUs Ta30B, KUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3THX Mojenedl. Macca u pasmepbl Mosekysl. KoinuecTBo BemiecTsa.
[TocTostnHast ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKONH TEOPHH
uAeambHOro ra3a. AOCONIOTHAas TeMmIeparypa Kak Mepa CpeJHeld KHHETHYEeCKOH »Hepruu
TEIJIOBOro JBMKeHMs vactun rasza. Illkama temneparyp KenbsBuHa. ['a30Bble 3aKOHBI
VYpaBuenne MenneneeBa—Knanelipona. 3akon lanpToHa. M3ompouecchl B HIEalIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHne U30MPOIECCOB: U30TEPMA,
n30Xopa, u3odapa.

TexHnyeckue ycTpoicTBa U PaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME AHCKPETHOE CTPOEHHE BeliecTBa, ¢ororpaduu  MOJIEKYT
OPraHUYeCKUX COCIUHECHUM.

OnbITel 110 U Py3un KUAKOCTEN U ra30B.

Monens OpOYHOBCKOTO JBUKECHHUSI.

Mogens onbita llTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Monens, WuIIOCTpUpYyIOLIas NpUpoy JaBIECHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS UEAIbHOTO ra3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Onpenenenre Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEpeHHU 00BEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEXKAY IapaMETPAMU COCTOSHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnoevl mepmoounamuru

TepMoauHamuyeckasi cucrema. BHyTpeHHsAS >HEpPrusi TEPMOAMHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHenus. KomuuecTBo TermaoTel M padoTa. BHyTpeHHSsI SHEPrUsl OTHOATOMHOIO
MJI€aJIbHOTO Ta3a. Buael Temonepenayu: TEIUIONPOBOIHOCTh, KOHBEKIIUSA, NU3JIy4eHHUE. Y 1€IIbHAs
TEMJI0EMKOCTh BelecTBa. KoauyecTBo TEMmI0oThl IPH TEIIONEpeaaye.

Ilonsitne 00 ammabatHOM mpouecce. I[lepBpiit 3akoH TepMmoauHamuku. IlpumeHenue
MIEpBOro 3aKOHAa TEPMOJUHAMUKH K u3onpoleccam. [ paduueckas unTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh POIIECCOB B MPUPOJIE.

TeruioBele MammHbl. [IpuHIUIBL AECTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeIUIOBbIX MamuHax. Koagdunuent noneznoro aeictsus teruioBoil Mamuubl. [Hukn Kapuo u
ero K03 GUIUEHT MOJIE3HOT0 AEHCTBHSI. DKOIOTUYECKUE TPOOIEMBI TEIIIOIHEPT € TUKH.

TexHuueckne yCTpPOWCTBA M IIPAKTUYECKOE IIPUMEHEHUWE: JIBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOW XOJOUIBHUK, KOHIUITHOHED.



Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH SHEpruu Teja IpU COBEPIIEHUU pabOThl: BBUIET NMPOOKH U3
OYTBUIKM TOJ JEMCTBHEM CXAaTOro BO3JyXa, HarpeBaHue »¢upa B JATYHHOH TpyOKe MyTEM
TpeHus (BUACOJCMOHCTPALINSA).

N3meHneHne BHyTpeHHEHN 3Hepruu (TemMrepaTypsl) Tea Ipy TeIionepeaye.

OmnpIT 10 aaabaTHOMY PAaCUIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOMHBI, ABUTaTeNsi BHYTPEHHETO CrOPaHUs, pEaKTUBHOTO JIBUTaTeJIsl.

Yuenuueckuiui sxcnepumenm, n1abopamopnuie pabomoi

N3mepenue yaenbHoOM TermIoEMKOCTH.

Tema 3. Azpecammnbie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpa3zoBanne wu KoHAeHcamus. Mcmapenue u  kumeHue. AOCOTIOTHas |
OTHOCHUTEJIbHAS BJIAXKHOCTh Bo3ayXa. HacklmeHHslid nap. YaenpHas TEIUIOTa NapooOpa3oBaHUs.
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHM30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHbIE Marepuaibl. [lmaBieHwe W KpucTamiusanus. YIenbHas
TeruioTa miasiaeHus. CyonuManus.

VYpaBHeHHe TEIIOBOTo OanaHca.

TexHnyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHUE: THUIPOMETP M IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM TIOJYy4eHHUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX M1apPOB.

Kurnenue npu MOHMKEHHOM JIaBJICHUH.

Crioco0Ob1 U3MEPEHUS BIAXKHOCTH.

Hab6ntoienre HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMoHCTpaLus KpUCTalIOB.

Yuenuueckuu sxkcnepumenm, n1abopamopnuie pabomoi

N3mepenue oTHOCUTETHHON BIAXKHOCTH BO3/1yXa.

Pa3znea 4. DiiekTpoauHaMuKa

Tema 1. dnekmpocmamuka

DJIeKTpu3anusa TeJl. OJEeKTpUYeCKHil 3apsi. JlBa BHUIA BJIEKTPUUECKUX 3aPAJIOB.
IIpoBoaHNKY, TUANEKTPUKH U TIOJYNIPOBOJIHUKH. 3aKOH COXPAHEHMSI DJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apspoB.  3akoH  Kymona. Toweunblii  anexkTpuueckuid  3apsn.
Onektpuyeckoe mnosie. Hanpsok€HHOCTh anekTpuyeckoro mnouis. [lpuHumn cyneprno3unuu
JJIEKTPUYECKHUX MOJIeH. JINHUY HANPSZKEHHOCTH 3JIEKTPUYECKOTO TOJIA.

Pabora cun onekTpocratmdyeckoro mois. [loteHunman. Pa3HOCT  MOTEHIMAIIOB.
[TpoBOAHUKY U TUAIEKTPUKU B AIEKTPOCTATUYECKOM MoJie. JudneKkTpruueckas MpOHUIIAaeMOCTb.

OnekTpoéMkocTb. KonaeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPTHst
3apsKEHHOT0 KOHJEHCAaTopa.

TexHuyeckue ycTpocTBa M MPAKTUUYECKOE MPHUMEHEHHE: SJEKTPOCKOIN, AJIEKTPOMETP,
AJIEKTPOCTAaTUYECKAs 3allUTa, 3a3eMJICHHUE DJIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBAIHHBIN
anmapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

VYCeTpoCTBO M IPUHIUI ACHCTBUSA IIEKTPOMETPA.

BiaumopeiicTBue Ha3NEKTPU30BAHHBIX TE.



DIIEKTPUYECKOE T0JIE 3apsIKEHHBIX Tel.

[TpoBOIHHKH B AIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTA.

JIMnIEeKTPUKHU B 3JI€KTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcCATopa OT IUIOIIAAM  IJIACTHH,
PAcCCTOSIHUS MEXAY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuil mox. Toxu 6 paznuynvix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBAHUSA AJIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [locToAHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 yqacTka LETH.

DIIEKTpUYECKOE CONPOTHUBJICHUE. VY nensHOE CONPOTUBIICHUE BEILECTBA.
[locnenoarenbHoOE, NapaIeIbHOE, CMEIIAHHOE COCUHEHNE ITPOBOIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jxoyns—JIenna. MomHOCTh 2IEKTPUUECKOTO TOKa.

DIIEKTPOABMKYILASL CHJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akoH Oma 11
MOJIHOM (3aMKHYTOM) AJIeKTpudeckoit renu. KopoTkoe 3amMblkaHue.

DNIEeKTPOHHAs MMPOBOIUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTh CONTPOTHUBIICHUS METAJIJIOB
oT Temrneparypbl. CBepXIIPOBOIUMOCTb.

DNIeKTpUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[NonynpoBonuuku. CoOCTBEHHass W NpPUMECHas MPOBOJUMOCTb MOJIYIPOBOJIHUKOB.
CgoiicTBa p—n-nepexona. [lomynpoBoJHUKOBBIE TPHOOPEI.

DneKTpUuecKuii TOK B pacTBOpaXx M paciulaBax 3JIEKTPOJIUTOB. OJEKTPOIUTHYECKAsS
aucconuanus. JIeKTPOIIN3.

DnexTpuueckuil TOK B razax. CaMOCTOSITENbHBINA U HECAMOCTOSATENBHBIN pa3psa. MoaHus.
[Ina3zma.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: aMIIepMETP, BOJIbTMETD,
peocTar, HCTOYHHUKH TOKa, »JJCKTPOHATPEBATEIbHBIE MPUOOPHI, SIEKTPOOCBETHTEIHHBIC
mpuOOpPbI, TEPMOMETP COIMPOTUBIICHUS, BaKyyMHBIH JTUOJN, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN TNOJ, FajIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
MONEPEYHOr0 CEYeHUs U MaTepuaa.

CMenanHoe coeIMHEHUE TPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TallbBAHUYECKOTO
9JIEMEHTA U OIICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTb COMPOTUBJIEHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa U NpOBOJIUMOCTh BO3/1yXa.

OaHOCTOPOHHSISL TPOBOJAUMOCTD AUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol

N3y4yeHue cMenaHHOro COeIMHEHHS pE3UCTOPOB.

N3mepenne  SneKTpOABMKYLIEH CHJIBI  HCTOYHHMKA TOKa M €r0  BHYTPEHHETO
COTPOTHUBIICHUS.



Habmtonenue snextponnsa.

Me:knpeaMeTHbIE CBSI3H

W3yyenne xypca ¢usuku 06a3oBoro ypoBHs B 10 kiacce ocymiecTBIsSeTCS € y4ETOM
COJEpKATEIbHBIX MEXKIIPEIMETHBIX CBs3€H C KypcaMH MaTeMaTHKH, OWOJIOTUH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Medsicnpeomemmuvie noHsmus, CBSI3aHHBIE C W3YyYEHHUEM METOJOB HAYYHOTO MO3HAHMSA:
SABJICHHE, HAY4HbIM (akt, rumoresa, (usnuyeckas BeIWYMHA, 3aKOH, TEOpHs, HaOJIIOAEHUE,
AKCIEPUMEHT, MOJICITUPOBAHHE, MOJICITh, N3MEPECHHE.

Mamemamuxa: pelieHHe CHUCTEMbl ypaBHEHHMH, JMHeWHas QyHKOus, napadona,
runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIIMU: CUHYC, KOCUHYC, TAaHT€HC,
KOT@HT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOCKIMH HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHE B KMBOM Ipupone, 1udys3usi, ocMoC, TEII000MeEH
KHMBBIX OPTaHU3MOB (BBl TEIUIONEPEIauH, TEIJIOBOE PAaBHOBECHE), SJIEKTPHUYECCKUE SIBICHUS B
JKUBOW MPUPOLE.

Xumus: TUCKpETHOE CTPOSHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpHasi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH M Ta30B, IJIEKTPUYECKHUE
CBOWCTBAa METAJIJIOB, JICKTPOJIMTHUECKAS TUCCOLUAIINS, TabBaHHKA.

T'eoepaghus: BIaXXHOCTH BO3TyXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUe ABMKEHHUM C UCIIOJIB30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUIHUKH, WCIOIh30BaHUE 3aKOHA COXPAHEHUS HMMITyJbCa B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), ABHraTelb BHYTPEHHEIO CrOpaHus, mapoBas TypOuHA, OBITOBOM
XOJOAMIBHUK, KOHIUIIMOHED, TEXHOJIOTUHU MOJIyUYEHHUs] COBPEMEHHBIX MaTepHajoB, B TOM YHCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTHWH,  DJEKTPOCTATHUECKas  3allluTa,  3a3eMJICHHE
AJIEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIM HPUHTEP, OSJICKTPOHATPEBATENbHBIE NPUOOPHI,
3JIEKTPOOCBETUTENbHBIC PUOOPHI, TATbBAaHUKA.

11 KUIACC

Pa3znea 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA

[locTostHHble MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHuTOB. MarHuTHOE IOJe€.
Bexrop marauTHON MHAYKUMHK. [I[pyHIMI Cynepno3uuyu MarHUTHBIX 1ojied. JIMHMY MarHUTHOU
nHAyKIMU. KapTuHa TMHUI MarHUTHOW MHTYKLIUH ITOJISI HOCTOSIHHBIX MArHUTOB.

MarnuTHOe 1oJIe MPOBOAHUKA C TOKOM. KapTWHa NWHUNA WHAYKIMH MArHUTHOTO IOJIs
JUIMHHOTO IPSIMOI'O NMPOBOJHUKA M 3aMKHYTOI'O KOJIBIEBOTO MPOBOJHUKA, KATYIIKA C TOKOM.
OnbiT Dpctena. BzaumoaeicTBue MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopenna, e€ MOAyiab | HampaBiieHHE. JIBMKEHUE 3apsOKEHHOM YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJje. PaGora cumsr JlopeHniia.

SIBneHue HIEKTPOMArHUTHOM MHAYKUMH. [lOTOK BeKTOpa MArHUTHOM MHIYKLHH.
DIIEKTPOABMKYIIAS CHJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHykunu Papazes.

BuxpeBoe nsnexTpuueckoe moje. DIEKTPOABMXKYLIAs CHUJIAa HMHAYKIUU B IPOBOJHHKE,
JBUKYILIEMCS IOCTYIATENbHO B OJJHOPOJHOM MarHUTHOM II0JIE.

[TpaBuio Jlenia.

NHaykTuBHOCTD. fIBI€HHE CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOUHTYKIUU.



DHeprusi MarHuTHOTO TOJI KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTPOWCTBA U NPAKTUYECKOE NPUMEHEHUE: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIIN 3JI€MEHTAPHBIX YaCTHUL, MHAYKLIHOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKITUA MAarHUTHOTO TIOJIS.

B3aumMopeiicTBrue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Awmrmepa.

HevictBue cuiibl JIopeHI1a HA MOHBI YJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM UHIYKIIUH.

[IpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUs MarHMUTHOIO
MOTOKa.

SIBrieHME CaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuyenne MarHuTHOTO MOJIsL KATYLIKU C TOKOM.

HccnenoBanue AeHCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM UHIYKIUH.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KOJ1€OAHUS

KonebarenpHast cucrema. CBOOONIHBIE MexaHWYECKHE KoyieOaHUsA. [apMoHHUYECKHe
konebanus. Ilepuon, uacrora, ammiauryga U ¢asza konebanuid. IlpyKHMHHBI MasTHUK.
MatemaTnueckuii MasTHUK. YpPaBHEHHME IapMOHHMUYECKHMX KojeOaHuil. [IpeBpaieHue sHepruun
IIPU TAPMOHUYECKUX KOJIeOaHHSIX.

KoneGarenbuplit koHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJIECOAHUS B HUACATIHLHOM
KojeOaTeIbHOM KOHTYype. AHAJOTUS MEXIYy MEXaHHYECKUMH U 3JIEKTPOMarHUTHBIMU
konebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHHsI PHEPTUU B MJI€AIBHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBnenue o 3aryxaroImux KojeOaHusAX. BbIHyX/IeHHbIE MEXaHUYECKHUE KOoleOaHMs.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMarHUTHbIE KOIeOaHMs.

Ilepemennblil Tok. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYIHOE U IEHCTBYIOIIEE 3HAYCHUE CHIIBI TOKA M HAIIPSKCHHUS.

Tpancdopmarop. IIpousBoactBo, mepeaya U NOTPEOIEHUE 3IEKTPHUUECKOM HSHEPIHUU.
DKOJIOTUYECKUE PUCKH TpU TPOU3BOJACTBE AyeKTpodHepruu. KynbTypa wucnonb3oBaHus
AJIEKTPO3HEPIUH B IOBCEAHEBHOM JKU3HH.

TexHuueckue YCTpOWCTBA M IPAKTUYECKOE IPUMEHEHME: DJJIEKTPUYECKHH 3BOHOK,
re€HepaTop NEPEMEHHOT0O TOKA, JIMHUH 3JIEKTpoIiepeay.

Jlemoncmpayuu

HccnenoBanme napameTpoB KojaeOaTenbHONH CUCTEMBI (IPYKUHHBIA MM MaTeMaTHUECKUH
MasITHUK).

Habmonenue 3atyxaroniux koneOaHui.

HccnenoBanue CBONCTB BEIHYKICHHBIX KOJICOAHUN.

HaGnronenue pezonasca.



CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHusI.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HANpsDKEHUsT OT BPEMEHH) s
JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHCc npu mocieqoBaTeIbHOM COEIMHEHUHU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJIeHCcaTopa.

Mogens IMHUY 3IEKTPOIIEpeIadHm.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH IEpHOJia MaJIbIX KosieOaHUM Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne mepeMEHHOro TOKa B ILENM U3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJICHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60TIHb

MexaHnuyeckre BOJIHBI, yciI0BUs pacripoctpaneHus. [lepuoa. CkopocTs pacpocTpaHeHus
u nanuHa BosHbL [lomepeuHble W mpojoibHbIE BONHBL. MHTepdepenums u nudpaxnus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. YCJIOBHS W3JIy4EHHUS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHranust BekTopoB E, B, V B snekrpomaruutHoi BojHe. CBOMCTBa 3JIEKTpOMAarHUTHBIX
BOJIH: OTpa)k€HHe, IMpelloMIIeHne, noispuzanus, audpaxkuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3MeKTPOMAarHUTHBIX BOJIH. [IpyMeHEHHE 3J€KTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIIBI paguoCcBs3u U TeneBuAcHUs. Paguonokamus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnyeckue ycTpoMcTBa M IPAKTUYECKOE NPUMEHEHHUE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi JUArHOCTMKA B TEXHUKE U MEIUIMHE, panap, paauONpUEMHMK, TEIEBU30D,
anTeHHa, tenedon, CBU-meus.

Jlemoncmpayuu

O06pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

Koneo6umomeecs Te10 Kak UICTOUYHUK 3BYKA.

HaGntoneHue oTpaxkeHus U NPeIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmtonenne untepdepeHny U AUPpakuu MEXaHUUECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGntonenue CBsS3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOH
KOJIeOaHUH.

HccnenoBanue  CBOWCTB — DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXXEHHUE, IPEIOMIICHHE,
noJsipuszanus, Tuppakuus, HHTeppepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonnHeliHOe paclipoCTpaHEHHE CBETA B OJHOPOJHON CpeEJiE.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpakeHune cBeTa. 3aKOHBI OTpakeHHsS cBeTa. [locTpoeHne H300pakKeHUH B TIIIOCKOM
3epKaie.

[Ipemomiienne cBeTa. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOJIOTHBIA  TIOKa3aTeNb
npenomwiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroa MOJTHOIO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceeta. CiioxHbI cocTaB Oenoro ceera. Lger.



Cobwupatomue W pacceuBaronue JIUH3BL. ToHkas nuH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHjia TOHKOU JMH3bL. [locTpoeHne n300pakeHuil B cCOOUpAIONINX U paccerBarOIINX
nuH3axX. PopMyIia TOHKOH JIMH3bI. Y BEJIMUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensr IPUMEHUMOCTH TEOMETPUYECKON ONTHKHU.

BomroBass ontuka. WaTepdepenius cBera. KorepeHTHbIE WCTOYHUKA. Y CIIOBUS
HaO0JI0/ICHNsT MAaKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpaxkmus  ceera. [udpakuuonHas pemérka. YcinoBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATHUYECKOTO CBETA HA AUPPAKIIMOHHYIO PEIIETKY.

Ionspusanus ceera.

TexHuyeckue ycTpoWCTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIMOHHAS
pemETKA, TMOISAPOU/I.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacnpocTpaHEeHUE, OTPAKEHHE U MperomiieHHe cBera. OnTtuueckue
puOOpBHI.

[lonHoe BHyTpeHHEe oTpakeHne. Monienb cBeToBoOAA.

HccnenoBanue cBOMCTB M300paykeHUI B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TeJIECKOa.

HabGmonenue untepdepeHyn cera.

Habnronenne nudpakuuu ceera.

Habmonenue aucnepcuu cBera.

[lonyyenue cnekTpa ¢ TOMOIIBIO PU3MBI.

[ony4yenune criekTpa ¢ MOMOIIBIO AU(PPAKITHOHHON PEIIETKH.

Hab6mroienue nonsipu3auu cBeTa.

Yuenuueckuii sxcnepumenm, 1a6opamopHvie pabomul

N3mepenue nokasatess NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.

Habmonenue aucnepcuu cBera.

Pa3nes 6. OcHOBBI cieUAJIBLHON TEOPHH OTHOCHTEJIBHOCTH
['panuubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHukH. llocTynmatel cnenuanbHOW TEOpHH
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTh MOJYJsI CKOPOCTH CBETa B BaKyyme, MPUHLUI
OTHOCHUTENILHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILEHHUE JUTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ IHEPTHEN U UMITYJILCOM PENIATUBUCTCKON YaCTUIbl. DHEPTHUs MTOKOSL.

Paspnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. Dopmyna [nanka cBsi3u sHEpruu GOTOHA C €ro YaCTOTOW. DHEPIUs U UMITYIIBC
(dbotona.
OtkpeiTue u wuccinenoanue ¢orodpgpexra. Ombitel A. I'. CroneroBa. 3aKkoHbBI
¢boroaddexra. YpaBuenue DiiHmTeitHa 15 porodddexra. «Kpacnas rpanuna» porodddexra.
JaBnenune cBeta. OmbiTel [1. H. JIeGenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuyeckue yCTpoOiCTBAa M TpPaKTHUECKOE NpUMeHeHHue: (oTodnemeHT, (OTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIHOI.

Jlemoncmpayuu
®oTo3ddeKT Ha YCTaHOBKE ¢ IMHKOBOU IIIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO (oTodhdekra.
CBeToaHoI.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pezepdopna no paccesnuro o -uactuul. IlnanerapHas
Mozenb aroma. [loctynarel bopa. M3nyyenue u norsiomenue GOTOHOB NpU MEPEXOe aroma ¢
OJIHOTO YpOBHSI SHEepruM Ha Jpyrod. Bumbl crektpoB. CHEKTp YpPOBHEW SHEPruM aroMa
BOJOpOAA.
BostHOBBIE cBOMCTBa yacTull. BonHel ne bpoinsa. KopnyckynspHO-BOJIHOBOW Tyaau3M.
CnoHTaHHOE U BBIHYKIECHHOE U3ITyYCHHE.
TexHudeckue yCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHUE: CIEKTPaJbHBIA aHAIU3
(cexTpockomn), 1a3ep, KBAHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopaa.
Ornpenenenrie JIMHBI BOJIHBI Ja3epa.
HaGntoneHune nuHeuaThIX CIEKTPOB U3TyUYESHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul
HaGmtonenue nHeiuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXHOCTb  CTPOCHHA  sApa. OtkpbiTHE
panunoakTuBHOCTU. OnbITH Pe3epdopaa mo onpeneseHnio coctaBa paluoaKTUBHOTO H3ITyYCHHS.
CsoiicTBa anb(da-, 6era-, raMma-u3inydeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpeiTHe npoToHa W HeWTpoHa. HykionHas monens sapa ['eitsenOepra—lIBaneHKo.
3apsin saapa. MaccoBoe uucio sapa. M3otormnsl.
Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIA OeTa-pacman. ['amma-u3nydeHue. 3akoH
paZMoaKTUBHOIO pacnajia.
DHeprus cBA3U HYKJIOHOB B siape. SnepHblie cuibl. JlepexT maccol sapa.
SnepHele peakuun. J[leneHne u CUHTE3 A1ED.
Snepubiii peaxtop. Tepmosnepusiii cunrte3. IlpoOiaemMbl M NEPCHEKTUBBI  SACPHON
SHEPreTUKU. JKOJIOTMUYECKHUEe aCIIEKThI IICPHON SJHEPTETUKH.
OnemeHTapHble yacTULBL. OTKPBITHE TIO3UTPOHA.
MeToabl HaOIIOICHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHUII.
@dyHIaMeHTalIbHbIE B3aUMOJIeHCTBUS. EMMHCTBO (hr3nuecKkoil KapTUHbBI MUpA.

TexHuueckue ycTpoWCTBa M NMpaKTHUYECKOE MPUMEHEHME: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN PEaKTOp, aToMHast OomOa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOIUX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol
HccnenoBanue TpekoB yacTuil (1o roToBsiM poTorpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH



Oranbel  pa3BUTUS  acTpoHOMMH. llpuknagHoe ¥ MHUPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMHH.

Bup 3Bé3qHoro Heb6a. Co3Bes3nus, spkue 3BE3/bl, JIAHETHI, UX BUAUMOE JIBHKEHHE.

ConneuHnas cuctema.

Connne. ConnHeuHast akTUBHOCTh. Mctounuk sHeprum ComHna W 3BE3A. 3BE3IBI, WX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CHEKTPAJIbHBIM KJIACC — CBETUMOCTbY». 3BE3MbI
IJIaBHOM TI0CJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTb» I 3BE3] TJIaBHOMU
nocnenoBarenbHOCTU. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHHUHU U 3Boronnu CoslHLA U 3BE3/1. DTallbl )KU3HU 3BE3I.

Mnineunsiit [1yTs — Hama ["anaktuka. [Tonoxxenue u nuxenue Connua B ["'anaktuke. Turbl
rajlakTuK. Pagnoranaktuky u kBazapbl. YEpHbIE ABIPHI B SAPAX FAJIAKTHK.

Bcenennas. Pacmpenune Bcenennoil. 3akon Xa06ma. PazOeranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe usnydyeHue.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

HaGnroneHnss HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUIN
JUISL OTIPEJICIICHUS MTOJIOKEHHSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHOro noaymapus 1 sipKue 3BE3/bI.

Habmtonenus B Teneckon Jlynsl, manet, Mieunoro Ilytu.

O06o0maroniee NoBTOPeHUE

Ponp u3MKM M acTpOHOMUM B SKOHOMUYECKOH, TEXHOJOTHMYECKOH, COLMaIbHON U
THYECKONW cdepax AeATEIbHOCTH 4YeJIOBeKa, POJb M MECTO (HM3MKHM U aCTPOHOMHH B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJb (PUIUYECKOH Teopuu B (HOPMHPOBAHUU
IIPEICTABICHUN 0 (PU3NUECKON KapTHHE MHUpa, MEeCTO (U3NYECKON KapTUHBI MHpa B 0OLIEM psAAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeameTHble CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkiacce oCyIIECTBISETCS C Y4ETOM
COJEpKATEIbHBIX MEXKIIPEIMETHBIX CBsI3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nousamus, CBS3aHHbIE C M3YYEHHEM METOAOB HAyYHOI'O IO3HAHMA:
SIBIICHHWE, HayyHbId (akT, rumores3a, (Qu3nMdeckas BEIUYMHA, 3aKOH, Teopus, HaOII0JeHUeE,
9KCIIEPUMEHT, MOJIEIUPOBAHUE, MOZEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (YHKLIUHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI U HUX
MIPOEKIMK Ha OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTapHbIX (DYHKIIHH,
MIPU3HAKH 110100 TPEYTOJILHUKOB, ONpeesieHHEe TUIOMAAN IUIOCKUX (GuUryp u oobéma ted.

buonocus: snexkrpuueckue SBIEHUS B XKUBOW NpUpOJE, KoJeOaTeabHbIE BHKEHUS B
KUBOW TNPUPOJE, ONTUYECKUE SIBICHHUS B XXUBOW NpPUPOJE, AECUCTBUE paAvallid Ha JKUBBIC
OpraHU3MBI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3MbI 00pa30BaHUs KPUCTAIIMUECKON PEIIETKHU, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: MarHUTHBIE TIOTIOCA 3€MJIH, 3QJIEKH MArHUTHBIX Py, HOTOCHEMKA 3eMHOM
IIOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPACECHUM.



Texnonozcus: TAHUM DIEKTPOIIEpEad, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOJIBUTATEND,
WHAYKIIMOHHAS T€Yb, pajap, pPaJAHONPHEMHHK, TEJICBH30p, aHTeHHa, TenedoH, CBY-meds,
MIPOCKIIMOHHBIN aImapar, BOJOKOHHAsI ONTHKA, COJTHEYHAs OaTtapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne ydeOHOro mnpeamera «®Dusuka» Ha ypOBHE CpPEIHEro OOIIEro 0Opa3oBaHUS
(6a30BBIli  ypOBEHB) JIOJDKHO  OOECMEYUTh  JOCTHXKECHHE  CJICAYIOIIMX  JIMYHOCTHBIX,
MeTaIpeIMETHBIX M MPEJIMETHBIX 00pa30BaTEeIIbHBIX PE3y/IbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yibTaThl OCBOEHUS ydueOHOro mpeamera «Pu3MKa» IOHKHBI OTpa)karThb
TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOUINXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3UITUEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHCHTAIlMH, ITO3UTUBHBIX BHYTPCHHHX
yOeXJAeHM, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IEHHOCTAM POCCHICKOTO OOIIecTBa,
pacimpeHue >KHU3HEHHOTO OMbITa M OIbITa JEATENIbHOCTH B MPOIECCE peall3alliid OCHOBHBIX
HaTpaBJICHUH BOCITUTATEIBHON JESITETLHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

C(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH OOYdYaloIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOro O0IECTBa;

MPUHITHE TPATUIIMOHHBIX OOIIEUYETOBEYECKUX TYMAHUCTHUECKUX U JAEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aIlHH;

YMEHHE B3aWMOJICHCTBOBATh C COIUAJIBHBIMA WHCTHTYTAMH B COOTBETCTBUH C UX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMUPOBAHHOCTH POCCUICKON TPaXKTaHCKON HICHTUYHOCTH, MaTPHUOTU3MA;

IIEHHOCTHOE OTHOIICHWE K TOCYJAApCTBEHHBIM CHUMBOJIAM, JIOCTHKCHHSM POCCHICKUX
y4€HBIX B 00J1aCTH (DU3UKH U TEXHUKH,

3) LIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’THYECKOTO OBECHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEICHUs, OPUCHTUPYICH
Ha MOpaJTbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIE B JACSATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOSHUE YCTOWYMBOTO OYAYILETro;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILIECHHE K MHPY, BKIIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(buzmvyeckoi HayKe;

5) Tpy/10BOT'0 BOCIIUTAHUSI:

MHTEpEC K pa3nuyHbiM chepaMm mpodecCHOHATBHON esATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOM W TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymyrei
npodeccun U peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 001acTh (PU3UKK Ha
IPOTSKEHUH BCEH KU3HU;

6) 3K0JOrM4ecKOro BOCHUTAHMS:

c(OPMHPOBAHHOCTh JKOJOTHUYECKOW KYJIBTYPHl, OCO3HAHWE TJI00ATBFHOTO XapakTepa
IKOJIOTHUECKHUX MPOOIIeMm;



IUTAHUPOBAaHUE M OCYILIECTBJICHHE JCUCTBUI B OKpyXKarolled cpelle Ha OCHOBE 3HAHUS
LeJel yCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

pacIiUpeHue OmbiTa JEATEJBHOCTH HKOJIOIMYECKOW HANpaBICHHOCTH HAa OCHOBE
MMEIOIUXCS 3HAHUH 110 PU3UKE;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

0CO3HAHWE IICHHOCTH HAYYHOU JEATEIBHOCTH, TOTOBHOCTh B TPOIIECCE M3YUEHUS (PU3UKU
OCYILECTBIIAThH IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AESITEIbHOCTh HHANBUYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

IHo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe 1eHCTBUS
ba3oBble Jiornyeckue a1eiicTBUA:

CaMOCTOSITENIbHO (pOpMyNnHpoBaTh M AaKTyaJU3UpOBaTh MpoOieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPEAEIATh UENU AEATeIIbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUH UX TOCTUKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SABIICHUSX;

pa3pabaTbIBaTh IUIAH PEHICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIONINXCS MaTePUATBHBIX
Y HEMaTepHUaAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHHBATH COOTBETCTBHUE PE3YJIBTATOB LIEJSAM,
OLIEHUBATh PUCKHU MOCJIEACTBHUI NEATEIbHOCTH;

KOOPJIUHUPOBATh M BBINOJIHATH, PAa0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarejlbCcKue N1eiCTBUA .

BJIa/IeTh HAyYHOH TEPMHMHOJIOTHEH, KIIOYEBBIMM MOHATHAMH W METOJIaMHu (pusnyeckont
HayKH;

BJa/IeTh HaBbIKAMHU Y4eOHO-HMCCIIE0BATEIBCKON U MPOEKTHOM NeATeIbHOCTH B 00NacTu
(U3HUKHN, CHOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY MTOMCKY METOJIOB PEIIeHHUs 3334
(bu3HYECKOro coaepKaHusl, MPUMEHEHHUIO Pa3IMYHbIX METO/I0B TO3HAHMUS;

BJIQJIETh BUAAMH JEATEIBHOCTH MO MOJYYEHHMIO HOBOI'O 3HAHHUSA, €r0 HUHTEpIpeTaluH,
npeoOpa3oBaHUI0 M TMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CHUTyallMsiX, B TOM YHCJE TPH
CO3JIaHUHU y4EOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyaJlM3UpOBaTh 3aady, BbIIBUTATh
TUIOTE3y €€ pEHICHUs, HAaXOAUThb APTYMEHTHI ISl JIOKA3aTeJIbCTBA CBOMX YTBEPKICHHIA,
3a/1aBaTh NapaMETPbl U KPUTEPUH PELICHUS;

AQHAJIU3UPOBATh TOJIYYEHHBIE B XOJE PELICHHUS 3a4ayd PE3YyJbTaTbl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATHh U3MEHEHUE B HOBBIX YCJIOBUSAX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTEIbHOU NEATEIHHOCTH, B
TOM YHCJIC TIPH U3YICHUH (DU3HKHY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACSITeTbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE UJIEH, IPE/IJIaraTh OPUTHHAJIBHBIE TTOJIXO/AbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.



Pabora ¢ nadopmanueii:

BJIaZACTh HABBIKAMH ITIOJTYYCHUA HHq)OpMaIII/II/I (1)I/I3I/I‘-ICCKOFO COACpKaHNA U3 MCTOUYHHKOB
pa3HbIX THIIOB, CaMOCTOATEIBHO OCYILECTBISATh IOMCK, aHajW3, CUCTEMAaTH3alUI0 U
MHTEpHpeTanio HHPOPMAIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTABICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH WH(OPMAIIHH;

HCIIONIb30BaTh CpeACTBAa HWH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
PCIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allUOHHBLIX 3a/a4d C CO6JIIOZ[CHI/IGM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pECypcocOepeeHusl, IPaBOBbIX U
ATHUYECKHUX HOPM, HOPM HUH(OPMAIIMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEpKaHWSA B PA3JIMYHBIX QopMmarax ¢ ydE€ToM
Ha3Ha4YeHUs WHPOPMAIIMM ©  1EJIEBOH ayAuTOpWUH, BHIOMpas ONTUMAIbHYIO (GopMy
MIPEICTABIICHUS U BU3YyaIH3all1H.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA:

OCYILECTBIISAITH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU ACSITEIHHOCTH;

pacno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMATYaTh KOHQIUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUYATbHON pabOTHI;

BBIOMPATh TEMAaTUKYy M METOJbl COBMECTHBIX JCHCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH KaXXJI0TO YJieHa KOJIIIEKTHBA;

MPUHUMATh LEJIM COBMECTHON [ESITENbHOCTH, OPraHMW30BBIBATH U KOOPJAMHUPOBATH
JEUCTBUA MO €€ NOCTHMKEHHIO: COCTAaBJATHh IUIAH JACHCTBHUM, PACIpPENCNATh POJIH C YUETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM paboThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOTO YYaCTHHKA KOMAaHJAbl B OOIIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

MpeuIaraTb HOBBIE IMPOEKTHI, OLEHUBATHh UAEU C IMO3ULIHMHU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAaKTUYECKONU 3HAUMMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETHYECKOE TIOBEJEHUE B PA3NIMYHBIX CUTYalUsAX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBEpPCcaAJbHbIE YUeOHbIE 1eCTBHS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATENIbHYIO AESTENIbHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MTPOOJIEMBI, CTABUTH U OPMYTUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs PAcUETHBIX M KAUYEeCTBEHHBIX 3ajady, IJIaH
BBINIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ y4ETOM HUMEIOLUIUXCA PEeCypcoB, COOCTBEHHBIX
BO3MOYXHOCTEU U MPEANIOUYTECHHM;
JIaBaTh OIEHKY HOBBIM CUTYaIIUSIM;
pacHMpsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHUH;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pernieHue;
OLICHUBATh IPHUOOPETEHHBIIA OTIBIT;
CHOCOOCTBOBAaTh (POPMHPOBAHUIO U TMPOSBICHUIO JpyIulu B o0jactu (U3MKH,
TTOCTOSIHHO TTOBBITIIATH CBOW 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBCHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEJJIEKT:



JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsiIM, BHOCUTh KOPPEKTUBBI B JESTEIBHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YITHTATOB LEISIM;

BJIaJICTh HABBIKAMU IMO3HABATEIHLHON PEQIIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHUM
Y MBICTUTENILHBIX TPOIIECCOB, X PE3YNIbTATOB M OCHOBAHUI;

WCIIOJIb30BaTh MPUEMBI pe(IICKCHU JJIS OIICHKH CHTYAIlHH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO NIPUHUMATH PEIICHUS 110 UX CHIKCHHIO,

MPUHUMATHh MOTHBBI U ApTYMEHTHI JPYTUX TPU aHAIHU3E PE3yJIbTaTOB JIeATeIHbHOCTH;

MIPUHUMATD Ce0s1, TOHUMAasi CBOM HEJOCTATKH M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTBI JJPYTUX MPH aHAJIN3E PE3YJIbTaTOB JICATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce 1oCcTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOTPaMMBI TI0 (U3UKE IS
YPOBHSI CpEAHET0 00IIero o0pa3oBaHus Yy O00y4YaIOUINXCS COBEPIICHCTBYETCS dMOIMOHAIBHBIN
WHTEJUIEKT, TPEIOoJIararoimuii c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIBHOE COCTOSIHHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIHPOBaHUS, BKJTIOYAFOIIIETO CaMOKOHTPOJIb, YMCHHE MIPUHUMATH
OTBETCTBCHHOCTh 3a CBOE IIOBEJICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHHE K JOCTYIKCHHIO IEIH U YCIeXy,
ONTHMU3M, HUHUITUATUBHOCTh, YMEHHUE JICCTBOBAThH UCXO/SI U3 CBOUX BO3MOYKHOCTEH;

AOMMIATHH, BKIFOYAIOMIEH CIIOCOOHOCTh TOHMMATh 3MOIMOHAILHOE COCTOSHUE IPYrHUX,
YYUTBIBATh €r0 TPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMATIFHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JTOBMH, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC M pa3pemiaTh KOH(IUKTHL

HNPEJIMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIe pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTDH y O0YyUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MpPUMEpax pojib U MeCTO (U3UKU B (POPMHPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHMKHW W TE€XHOJIOTHUM, B MPAKTUUYECKOU
JIESITCILHOCTH JIFOJICH

YUUTBHIBaTh TPAHUIBl MPUMEHEHHS] W3YYEHHBIX (PU3MUYECKUX MOJeNel: MaTepHuaibHas
TOYKa, MHEpIHaJlbHas cucTeMa OTCY€Ta, aOCOJMIOTHO TBEPIOE TEJO, MAEaTbHBIM ras, MoJenu
CTPOEHHMsI Ta30B, KUAKOCTEH U TBEPABIX TEJI, TOYCUHBIN JJIEKTPUUECKUHN 3apsij IPU pPELICHUU
(dbuzmveckux 3aaay;

pacno3HaBaTh (hu3HUYecKHe SBICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpPUM CTPOEHHUs BELIECTBA U JJIEKTPOJIUHAMMKU:
PaBHOMEPHOE M pABHOYCKOPEHHOE NPSIMOJMHEHHOE JABM)KEHHE, CBOOOJHOE TNajJeHHUE Tel,
JBIDKEHUE 110 OKPYXXHOCTH, HHEpLHs, B3auMmopeWcTBue ten, auddysus, OpoyHOBCKoe
JBUKEHHUE, CTPOCHHUE MXUAKOCTEH M TBEPABIX TeJl, MU3MEHEHHE 00bEMA TeJl MpU HarpeBaHUU
(oxJaXxI€HUM), TEIUIOBOE paBHOBECHE, UCIIApEHHUE, KOHJIEHCALlUs, MIJIaBJIeHHEe, KpUCTaJIM3alys,
KHUIIEHHE, BIAKHOCTh BO3]lyXa, MOBBIINICHUE JABJIEHUS ra3a IPU €ro HarpeBaHWU B 3aKpbITOM
COCyZle, CBA3b MEXIYy IapaMeTpaMu COCTOSHMS Ta3a B H30IpOLECCaX, IJIEKTPU3ALHUs Tell,
B3aMMOJCICTBHE 3aps0B;



OIMMHCHIBATH MEXAHMYECKOE ABMKCHUE, WCIONB3YS (DU3MUECKHe BEIUYUHBI: KOOPAMHATA,
MyTh, MEPEMEIEHNE, CKOPOCTh, YCKOPEHHE, Macca Telia, CHJIa, UMITYJIbC TeJa, KHHETHYICCKas
SHEPrHs, TMOTCHIIMANIbHAS DSHEPrusi, MEXaHWYecKas paboTa, MEXaHWYECKas MOIIHOCTh; IpH
OMMHMCAaHUW TPABWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCHOJIB3YEMbIX BEIHYUH, UX
0003HAYCHUSI U CIIUHUIIBI, HAXOIUTh (POPMYJIBI, CBSA3BIBAIONINE TAaHHYIO (DH3UYECKYIO0 BETHUHNHY
C IpYrUMH BEIMYMHAMH,

ONMKCHIBATh HM3YYEHHBIC TEIIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, HWCIOIB3Ys
(¢u3nyYeckre BEJIWYHMHBL: JaBJIICHWE Ta3a, TeMIepaTypa, CpeaHsAs KHHETHYeCKas JdHEPrHs
Xa0TUYECKOTO JIBWKEHHUS MOJIEKYJN, CpeIHEKBaJIpaTU4yHasi CKOPOCTh MOJEKYJ], KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprusi, padora raza, Kod(Q(PHUIMEHT MOIe3HOr0 JIEHCTBUS TEIJIOBOTO
JBUTATEJIS; TIPU OTMCAHUH TIPABUIILHO TPAKTOBATHh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BEJIMUWH,
UX 0003HAueHUS W EIUHUIIBI, HAXOAWTh (OPMYIBI, CBA3BIBAOIINE MAHHYIO (DHU3UIECKYIO
BEJIUYHHY C JPYTHUMH BEITUIHHAM;

OTHMCHIBATh WM3yUYEHHBIE SJIEKTPUUYCCKUE CBOWCTBA BEIIECTBA U DJCKTPUUYCCKHUE SIBICHUS
(mporiecchl), UCTIONB3YsT (GU3MYECKUE BEIMYUHBI: AJICKTPUUCCKUI 3apsiii, AJIEKTPUYECKOEe MOJIe,
HaNpsDKEHHOCTh  TIOJISA, TIOTCHIMAJ, Pa3HOCTh IOTCHIMAIOB, NPH ONKWCAHWHA TIPABHIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HCIOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHUS W CIUHHIIBL;
YKa3bIBaTh OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BETUYUHAMU;

aQHATM3UPOBATh (PU3NICCKUE TPOIECCHl M SBIICHUS, WCTOIB3Ys (PU3NYECKUE 3aKOHBI U
MIPUHIMILL: 3aK0H BcemMupHoro tarotenus, |, |1 u |1l 3axonsl HproToHa, 3aK0H cOXpaHEeHHUS
MEXaHUYECKOW DHEPTHH, 3aKOH COXPaHCHUS MMITYJIbCA, IPUHIIUI CYMEPIIO3UIINA CUJI, TTPHHIIATL
pPaBHOIIPaBUS MHEPIUAIBHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHMS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEW KUHETUYECKOW HHEPrHH TEIUIOBOTO JIBHIKEHUS
MOJICKYJT C a0COJIFOTHOM TEeMIIepaTypoi, NEPBBI 3aKOH TCPMOJMHAMHKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KylloHa, Mpu 3TOM pas3inyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €r0 MAaTEeMAaTHYECKOE BBIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHIIMIIBI ACHCTBHS MAIlIWH, IPHOOPOB U TEXHUIECKUX YCTPOMHCTB;
pas3ianyaTh yCIOBUS UX 0€30MacHOr0 UCIIOIb30BaHMUs B TOBCEIHEBHOM JKU3HH;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 HUCCICIOBAHUIO (U3NYCCKUX SIBICHUH M TPOIECCOB C
WCTIONB30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHUW, TIpH ITOM  (opMyIupoBaTh
npobieMy/3agadyy W TUNOTE3y Y4YeOHOrO OSKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MIPEITIOKEHHOTO 000PY0BAHHUS, TPOBOAMUTH OTBIT ¥ (POPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIIATh TPSIMbIE W KOCBEHHBIC H3MEPEHUS (U3MYECKUX BEJIMYMH, TPH STOM
BBIOMpATh ONTUMANBHBI CHOCOO M3MEpEeHUs W HCIOJIb30BaTh HM3BECTHBICE METOJbI OIEHKU
MIOTPEITHOCTEN U3MEPEHUI;

HCCIIeOBaTh 3aBUCUMOCTH MEXIY (U3HYECKUMU BEIMYMHAMH C HCIIOJIB30BAHHEM
MPSMBIX U3MEPEHHWH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DHKCHUPOBATH pPE3yabTaThl
MOJIYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIIMYMH B BUJEC TAOJIUI] U TPadUKOB, JEIaTh BBHIBOJIBI
0 pe3yNbTaTaM HCCIIeOBAHMS,

coOmrofaTh mpaBwiIa 0€30MacHOr0 TPyAa IMPHU TPOBEACHHHM HCCICIOBAHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-UCCIIeIOBATEILCKOM W TMPOEKTHON JEATEIBHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENLHBIX YCTPONUCTB U 1a0OpaTOPHOTO 000PYAOBAHUS;

pemath pacuy€THhIC 3aJadyd C SBHO 3aJaHHON (U3MYECKON MOJCNBI0, HCIIONB3Ys
(hu3mvecKre 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHUS 3a/1aud BHIOUPATh (PU3HUECKYIO
MOJI€Nb, BBIICIATh (U3NYECKUE BEIUYMHBI W (OPMYIbI, HEOOXOAMMBIE s €€ pEIICHUs,
MIPOBOMTH PACUEThl U OIICHUBATH PEATBHOCTH IMOJTYICHHOTO 3HAYCHHS (PU3NICCKON BETMUNHBI,



pelaTth KauyeCTBEHHBbIE 3a/aud: BBICTPAMBaTh JIOTMYECKH HEMPOTHBOPEUMBYIO LIETIOUKY
pacCyXJIeHU ¢ ONOPOI Ha M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBIICHHUS;

UCIOJb30BaTh IPU pPELIEHUHM Y4YeOHBIX 3aJad COBPEMEHHble HMH(OpMaLIOHHBIE
TEXHOJIOTUM JUI1 TOWCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH W TPEICTaBICHUS Y4eOHOH u
HAyYHO-TIONMYJISIpHOW MH(OpManuM, TOJYYCHHOW W3 Pa3IUYHBIX HMCTOYHHKOB, KPHUTUYECCKH
aHaJIM3UPOBATh MOJydaeMyro HH(OpPMAIHIO;

MPUBOJIUTH TPUMEPHI BKJIAJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHUE MIPOLIECCOB OKPYXKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUH;

UCIOJb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (QU3UMKE B IOBCEJAHEBHOM JKHU3HM I
obecrieueHHs O€30MaCHOCTH MPU OOPAIEHUH C TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHMs 3/I0pOBbsl U COOJIIOJICHHUSI HOPM KOJIOTUYECKOT0 MOBEICHUS B OKPYKaIOLIEH cpefe;

paboTatTh B IpyIIE C BHIIOIHEHUEM PA3IUYHBIX COLMAIBHBIX POJIeH, IIaHUPOBATh PaboTy
IpYNNbl, palMOHANIBHO pacHpelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATENBHOCTh B
HECTaHJAPTHBIX CHUTYalUsAX, aJ€KBAaTHO OLICHWBATH BKJIAJ KaXIOrO U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMon POOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaThb C(HOPMUPOBAHHOCTD y O0YyUAOIIUXCSI YMEHHUI:

JIEMOHCTPUPOBATh HA MpPUMEpax poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MHpA, B PA3BUTHH COBPEMEHHON TEXHHKH M TE€XHOJIOTMH, B NMPAaKTHYECKOU
JeSITeTbHOCTH JII0/IeH, LIEJIOCTHOCTh U €IMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl TMPUMEHEHUS W3YYEHHbIX (U3MUECKUX MOJENEeH: TOUYEYHBIN
JNEKTPUYECKUN 3apsij, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SACpHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa MpH peleHnH GU3NIEeCKUX 3a/1a4;

pacmo3HaBaTh (pU3HUYECKUe SBICHUS (TPOIECCH) W OOBACHATH WX HAa OCHOBE 3aKOHOB
UIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: 3JIEKTPUYECKas MPOBOAMMOCTb, TEINIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKIMS, JACHCTBME MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM U JBIIKYILIUMHCS 3apsi,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
nperoMieHue, HHTepdepeHuus, Audpaknuus ¢ TMOJAApU3aLUs CBeTa, MJHCIEPCUsl CBETa,
dhortoanekrpuueckuii 3pdext (PpororddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAs! U UCKYCCTBEHHAs paJluOAKTUBHOCTb;

ONHCHIBAaTh M3YYEHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE,
IEKTPUUECKYI0 MPOBOAMMOCTb PA3IUYHBIX CpeNl) U 3JIEKTPOMArHUTHBIE SBJICHUS (IPOLIECCHI),
UCHOJNB3ysd (U3NYECKUE BEJIWYMHBL: DIIEKTPHUUECKUI 3apsija, CHia TOKa, JJIEKTPUUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh OTEHIIMANIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKLUMsS MarHMTHOro Iouisd, cuia Amnepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHsl JIEKTPHUUECKOr0 M MAarHUTHOTO TOJeH, MepuoJ M 4acToTa KoyieOaHWil B
KoJe0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOLIECCE FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosnebaHuid, (POKycCHOE pacCTOSHHME M ONTHYECKas CUiIa JIMH3blL, MPH OIMCAHUU IPABUIBHO
TPAaKTOBaTh (DU3UYECKUA CMBICT HCIOJIB3YEMbIX BEIMYMH, WX O0003HAUYEHUS W CIUHHIIBL,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMH BEJIMUYNHAMM;

ONMCHIBATh HW3YYEHHBbIC KBAaHTOBBIC SIBICHUS W TPOLECCH, HCHONB3YysA (PU3HUECKue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETAa, SHEPrus u
uMmnynbsc (OTOHA, MEpPHOJ IoJlypaclajga, JHEprus CBSA3M AaTOMHBIX sjAep, IpPU OINUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YeMbIX BEJIUYMH, MX OOO3HAUYCHUS U



€MHUIBI, YKa3blBaTh (OPMYIbI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYIO BEIUYMHY C JPYTUMH
BEJIMYMHAMH, BBIYHCIISITh 3HAYCHNE (PU3UIECKOI BETMUNHBI;

aHaJIM3UpPOBaTh (PU3MYECKHE MPOLECCHl U SIBICHUS, UCHOIb3yd (PU3NYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBl IIOCIEAOBATENbHOIO U IAPAJIEIIBHOIO COEIMHEHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JIeHua, 3akOH 3JIEKTPOMAarHWUTHOW  WHIYKLIHWH, 3aKOH
MPSIMOJIMHENHOIO PacIpOCTPAaHEHUsl CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IIPEIOMIICHUS
CBETa, ypaBHeHHME OHWHIITEHHA 1Ia (oTorddekrra, 3aKOH COXPAHEHUs DSHEPTHH, 3aKOH
COXpPAaHEHHs MMIIYJIbCa, 3aKOH COXPAHEHHs DIJIEKTPUYECKOro 3apsja, 3aKOH COXpPAaHEHHUs
MaccoBOI0 YHUCIA, NOCTyJaaTsl bopa, 3aKOH PaJMOaKTUBHOIO pacnajaa, IpU 3TOM pPas3IvdyaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPA)KEHHE W YCIIOBHS (TpaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OIpPEACIIATh HAIpPABJICHUE BEKTOPA MHAYKLIUM MAarHUTHOIO TOJS IPOBOAHHKA C TOKOM,
cuiel Amriepa u cuiibl JlopeHna;

CTPOUTH M OMUCHIBATH N300pAKEHHE, CO3/1aBAEMOE TNIOCKUM 3€PKajloM, TOHKOH JIMH30M;

BBINOJIHATh JKCIEPUMEHTHI II0 HCCIICOBAHUIO (PU3MUECKUX SBICHUH M TPOLIECCOB C
WCIIOJIb30BAHUEM  NPSMBIX W  KOCBEHHBIX H3MEpPEHUH: TMpu 3TOM  (POpPMYIUPOBATH
npobiemy/3ajadyy M TUIOTE3y Yy4eOHOro  SKCIIEpUMEHTa, coOupaTh yYCTAaHOBKY U3
MIPEII0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIHPOBATH BBIBOBI;

OCYIIECTBIISITh MpSMble U KOCBEHHbIE H3MEpPEeHHs] (PU3MUECKUX BEJIWYMH, HPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO WM3MEPEHHsS U HCIOJIb30BaTh W3BECTHBIE METO/bI OIICHKH
MIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH C UCIIOJIb30BAHUEM IPSIMbIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTHU
(¢u3NYEeCKNX BEIUYMH B BHAE TaOMUI W TpaduKOB, AENaTh BBIBOABI IO pe3yiabTaTaM
HCCIIEI0OBaHUS;

coOmoaaTh MpaBuia O€30MacHOr0 TpyJda NpPU MPOBEACHHM HCCIEAOBAaHMA B pPaMKax
yu4eOHOro SKCIIEpUMEHTa, Y4eOHO-UCCIIEIOBATENbCKOW W IPOEKTHOM JEeATENIbHOCTH C
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOro 000PYI0BAHHUS;

pemaTh pacuéTHBIC 3aJayd C SBHO 3aJaHHON (PHU3MUECKOM MOJENbI0, HCIOJIb3YS
¢u3nyeckue 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1a4d BBIOMPATh (GU3NYECKYIO
MOJIeNlb, BBIAECNATh (PU3NYECKHE BEIMYUHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHMS,
MIPOBOAUTH PacU€Thl U OLICHUBATH PEAIbHOCTH MOTYYEHHOTO 3HaYeHUs] PU3NYECKON BETMYNHBI,

pelmarh KayecTBEHHbIE 3aJa4yM: BBICTPAWBATh JIOTMUECKH HENPOTHBOPEUYMBYIO LIETIOYKY
paccyXIeHUl C OIIOPOi Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

HCIIOJIb30BaTh IMPU PpELIEHMH Y4YEeOHbIX 3aJad COBPEMEHHblE HH(OpPMaIMOHHbIE
TEXHOJIOTUM [yl TOUCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U IPEICTaBICHUS Yy4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpPMAaLUU, MOJYyYEHHOM W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HHPOPMALIUIO;

OOBSICHATH MPUHIIMIIBI IEHCTBHUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nuvaTh
yCIIOBHUS UX O€30IMaCHOTO MCIIOJIb30BaHMS B TIOBCEAHEBHOM KHU3HH;

MIPUBOIUTH NPUMEPB! BKJIAJA POCCUHCKUX M 3apyO€KHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE MTPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOJB30BATh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TIIOBCEIHEBHOW JKU3HU IS
obecrieueHHs O€30MMaCHOCTH IIPU OOPALEHNUH C TPUOOPAMH U TEXHUUYECKUMH YCTPOUCTBAMM, AJIS
COXpaHEHHS 3/I0POBbS U COOJIIOJICHHSI HOPM KOJIOTHYECKOTO IOBEICHUS B OKPYKaIOLIeH cpee;



paboTath B rpyIiIie ¢ BBINOJHEHHUEM Pa3IMYHBIX COIMATIBHBIX POJIEH, INIAHMPOBATh PabOTy
IpyNONbl, palMOHAIBHO pacupelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalUsAX, aJCKBAaTHO OLICHWBATH BKJIAJ KaXKIOrO U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpuBaeMOi POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (1upp )
NMPOrpamMmblI Bcero odpa3oBaTejbHbIE
padoTsI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JIbIl HAYUYHOI'O ITIO3HAHUS
bu6nunorexa [IOK
1.1 ®u3nKa U METO/Ibl HAYYHOTO TO3HAHHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bu6nuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Huramka ! https://m.edsoo.ru/7f41bf72
bubnuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bubnnorexa [IOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bubnumorexa [IOK

@Da30BbIe NEPEXOIBI

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 pazueny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bu6nuorexa [IOK

41 UICKTPOCTATHKA 10 https://m.edso00.ru/7f41bf72
42 [locTostHHBIN neKkTpudecKuil TOK. Toku B 1 bubnuotexa [IOK

' Pas3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 21

HazBanue MmoayJist

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66
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11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOAUHAMUKA
MarunuTtHoe noje. DIeKTpOMarHiuTHas bu6nuoreka [IOK
11 11 1 3
WHYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U ANEKTPOMAarHUTHbBIE 9 1 bu6nuoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckue U MEeKTPOMarHUTHbIE 5 1 bubmmorexa LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [IOK
2. 1
3 Onrrika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cHIeIIHATIBHONU TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW OMTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHune aToMa 4 bubnuorexa LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 AToMHOE PO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DneMeHTbl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

bu6mmoreka [IOK
6.1 Obobmaiowee noBToperHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
No KonauvecTBo yacoB Jara DJIEeKTPOHHBIE
Tema ypoka Koutponbubie | IIpakTuueckue uH(poBbIe
n/n Bceero H3Y4eHH S
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
®u3nka — Hayka O pUpoJeE.
1 Hayunblie MeTZ;(LI HOSHapHIiI 1 bubmorexa LOK
01.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIero MUpa
Ponb u MmecTo puszuku B

5 (GhopMHUPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4yHOW KapTHUHBI MUPA, B 05.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITeNbHOCTH JTIO/IeH
MexaHu4yeckoe IBUKEHHE.

3 OTHOCHTEIHFHOCTh MEXaHHYECKOTO 1 bubmuorexa [IOK
nBrxeHus. [lepemenienue, ckopocTs, 08.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IpsIMOJIMHEHOE 1 bubnuoreka [IOK
JBHKEHUE 12.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOIUHENHOE 1 bu6mmoreka [IOK
JIBHJKCHHE 15.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOomHOe majieHne. Y CKopeHue 1 bu6mmoreka LIOK
CBOOOIHOTO ITaEHUS 19.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOEe ABUXKEHUE.

7 JIBrmKeHne MaTepualbHOM TOUKH 110 1 bubmorera LOK

22.09.2023 | https://m.edsoo.ru/ffOc3ada
OKPYHOCTHU

8 [TpuHumn otHOCKHTENBPHOCTH [ anmuies. 1 bubnmnoreka [JOK

WNueprmanpHbIe CHCTEMBI OTCUETA. 26.09.2023 @ https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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KosnuecTBo yacon DJIeKTPOHHbIE

Ne Jara

Tema ypoka Konrpoabusie | IlpakTnuyeckue uuppoBbIe
n/n Bcero H3yYeHU S

padoThI padoThI odpa3oBaTejibHbIE
pecypchl

Ilepssiit 3akoH HeroToHA

Macca Tena. Cuna. [Ipunuun

9 cynepno3unuu cui. Bropoi 3akon 1 bubmmorexa [IOK

yrep 1 ’ p . 29.09.2023 | https://m.edsoo.ru/ffOc3be8
HeroroHa 117151 MaTepuanbHON TOYKA

10 Tperuit 3akoH HeroToHa 1151 1 bubnuorexa [IOK
MaTEPHUAIIBHBIX TOYEK 03.10.2023 | https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTo TsAroTeHus. Cuna

11 TspkecT. [lepBas kocMudeckas 1 bubmorexa LIOK

P 06.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnuorexka [IOK
Tena 10.10.2023 |  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Korddumuent rpenus.

13 Cuna Zgn OTI/IBJIe}(Ii)I/IqS)I rIII " B;ﬁceHI/H/I 1 bubmoreia LIOK

P P 13.10.2023 | https://m.edsoo.ru/ffOc3f76
TeNa B KUAKOCTU WM Ta3e
[ToctynarensHOE U BpalaTeabHOE

14 JIBIDKEHHE a0COTIOTHO TBEPIOTO TeJa. 1 bu6nunorexa LIOK
MowmenT cuinsbl. [Inedo cunbl. YcnoBus 17.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPAOIO Tela
Hmmynsc MaTepUabHON TOYKH,

15 CHCTEMBI MaTEPHATBHBIX TOUYECK. 1 bubnmnoreka [JOK
WNmnynbc cuitbl. 3aKOH COXpaHEHUs 20.10.2023 |  https://m.edsoo.ru/ff0c43d6
uMmIynabsca. PeakTuBHOE IBMKECHHE

16 PabGoTa 1 MOIITHOCTH CHITHI. 1 bu6mmoreka [IOK
KuneTtudeckas sHeprust 24.10.2023 | https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3d00
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Koan4yecrBo yacos DJIeKTPOHHBIE
Ne Jara
Tema ypoka Konrpoabusie | IlpakTnuyeckue uuppoBbIe
n/n Bcero H3yYeHU S
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
MaTepuanbHOi Touku. Teopema 00
W3MEHEHUN KMHETHYECKOW SHEPTUH
[ToTeHnmansHas sHeprusl.
ITorennuanbpHas YHEPrusa 0
17 nehopmu OBaHHOﬁIII) I?I]EIE)IYF 1 bubmorexa IOK
pMHP DYIRIHEL 27.10.2023 = https://m.edsoo.ru/ff0c461a
[TotenuuanpHas SHEPTUs TeNa BOIU3U
MMOBEPXHOCTU 3eMITH
IToTeHIIMaNBEHBIE U HEIOTEHIIHAIBEHBIE
cuibl. CBsA3b pabOTHI
18 HETMOTEHIIUAJIBHBIX CUJI C U3MEHEHUEM 1 but6mmoreka [IOK
MEXaHUYECKON YHEPTUU CUCTEMBI Tell. 07.11.2023 | https://m.edsoo.ru/ff0c478c
3aKOH COXpPaHECHUSI MEXaHUYECKOU
SHEPTUHU
Jlaboparopnas pabota
«MccnenoBanue CBA3U pabOTHI CUJIBI C
19 A3MEHEHUEM MEXAaHUYECKOHN DHEPTUU 1 1
p 10.11.2023
TeJla Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO KI'yTa»
Konrponbnas padora o Teme
20 «Kunemartuka. /IlnuHamuka. 3aKOHbI 1 1 bubmmorexa [IOK
' ’ 14.11.2023 | https://m.edsoo.ru/ffO0c4b74
COXpaHCHHSI B MEXAHHUKE»
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
21 KUHETUYECKOI Teopuu. bpoyHOBCKOE 1 bubmmorexa [OK
pHi. BPOY 17.11.2023 | https://m.edsoo.ru/ff0c4dc?

nemxkenue. Auddysus



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

KosanyecTBo yacoB DJIeKTPOHHbIE
Ne Jara
Tema ypoka Konrpoabusie | IlpakTnuyeckue uuppoBbIe
n/n Bcero H3yYeHU S
padoThI padoThI odpa3oBaTejibHbIE
pecypcsbl
Xapakrep ABHKECHUS U
29 B3aMMO/ICHCTBUS YaCTHI] BEILIECTBA. 1
Moaenu cTpoeHUs Ta30B, JKUIKOCTEH 21.11.2023
W TBEPIBIX TEI
23 Macca monexyn. KonnuectBo 1
Beuiectra. [loctostnHas ABoraapo 24.11.2023
TemnnoBoe paBHOBecue. Temmneparypa
24 u e€ usmepenue. lllkana remneparyp 1 98.11.2023
[enncust
25 HUneanpubni raz 8 MKT. OcHoBHOE 1 but6mmoreka [IOK
ypaBHeHue MKT 01.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIlepaTypa Kak Mepa
26 CpeHEW KNHETUYECKOM SHEPrUr 1 bubnnoreka [IOK
JIBUKEHUSI MOJIEKYJI. Y paBHEHUE 05.12.2023 | https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI 1 08.12.2023
Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH MEXTY
28 1 1
rnapamMeTpamMu COCTOSTHHSI 12.12.2023
pa3peKeHHOTO raza»
29 M3omporeccel B HICAIBHOM Ira3e U UX 1 bubmmorexa [IOK
rpauyeckoe npeacTaBlieHue 15.12.2023 | https://m.edsoo.ru/ff0c570e
30 BuyTpenHsis sHeprus 1 bubnnoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

KosanyecTBo yacoB DJIeKTPOHHbIE
Ne Jara
Tema ypoka Konrpoabusie | IlpakTnuyeckue uuppoBbIe
n/n Bcero H3Y4eHH S
padoThI padoThI odpa3oBaTejibHbIE
pecypchbl
TEPMOJMHAMUYECKON CUCTEMBI U 19.12.2023 | https://m.edsoo0.ru/ff0c5952
crocoObl e€ n3meHenus. Komuuectro
TEIUIOTHI U paboTa. BHyTpenHss
SHEPTHs OJTHOATOMHOTO HCaTHHOTO
rasza
bu6mmorexa [IOK

31 Buze! Temionepe A 1 22.12.2023 | https://m.edsoo.ru/ff0c5c36
VY enpHast TETUIOEMKOCTH BEIECTBA.

32 KonnuecTBo TemnoTsl mpu 1 bubnnoreka [JOK
Tertonepenade. AauadaTHbIi 26.12.2023 = https://m.edsoo.ru/ffO0c5c36
nporecc

33 [lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 1 bub6mmorexa [IOK
IIPUMEHEHNE K N30IpoLeccam 09.01.2024 | https://m.edsoo.ru/ffOc5efc
Heob6paTiuMocTh poreccoB B

34 npupoze. Bropoii 3akoH 1 bubmmorexa [JOK

12.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKU

35 [Tpunumn aevicteus u KII TermoBoi 1 bubmuorexa [IOK
MaIIHHbI 16.01.2024 |  https://m.edsoo.ru/ff0c600a

36 [Tuxn Kapao u ero KI1/] 1 19.01.2024

37 Dxonornyeckue npooaemMsl 1
TETJIOHEPTETUKHI 23.01.2024

38 O6o6maromuii ypok «MomnekymsipHas 1 bubmuoteka [IOK
¢uznka. OCHOBBI TEPMOIMHAMUKIY 26.01.2024 | https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c5952
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Koan4yecrBo yacos DJIeKTPOHHBIE
Ne Jara
Tema ypoka Konrpoabusie | IlpakTnuyeckue uuppoBbIe
n/n Bcero H3yYeHU S
padoThI padoThI odpa3oBaTejibHbIE
pecypcsl
Konrponbnas padora o Teme
39 «Monekynspnas pusuka. OCHOBBI 1 1 bubmmorexa [IOK
YIIp ' 30.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapoobpazoBanue ¥ KOHACHCAITHS. 1 bub6mmorexa LIOK
Hcnapenue u kunenue 02.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCoII0THAS ¥ OTHOCHUTEILHAS

41 BJIAYKHOCTH BO3yxa. HachIleHHbBII 1 Bubmorexa ITOK

HY%A. B 06.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucraimmueckue u
amMopbHBIe Tena. AHU30TPOIHS
42 CBOP'II)((‘,I’)[B KPUCTAJIJIOB }Klf K€ 1 Bubmiorexa ITOK
P - 09.02.2024 | https://m.edsoo.ru/ffOc65f0
kpuctauisl. COBpEMEHHBIE
MaTepHAIIBI
[TnaBieHUEe ¥ KPUCTAIUIA3ALINS.
43 VY aenbHas TEILIOTA IUIABICHUS 1 Bubmaorexa ITOK
A ' 13.02.2024 | https://m.edsoo.ru/ff0c6708
Cybnumanus
bu6nmorexa [IOK

44 YpaBHEHHE TENI0BOro bananca 1 16.02.2024 | https://m.edsoo.ru/ff0c6820
OnexTpu3anus Teill. JNeKTPUYECKUN

45 3apsi. J{Ba BuIa 3JIEKTPUYECKHUX 1 bubmorera [JOK

DA g P 20.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOHUKH, TUIITCKTPUK
46 H(I)).H ; H;I]:IO HHI/?I?I/I H3a;§11: cI/(I))I:I aHEeHU 1 Bubmaorexa ITOK
YHPOBOA i P 27.02.2024 | https://m.edsoo.ru/ff0c6bcc

QJICKTPHUYCCKOI'O 3apsaaa



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

KonuvecTBo yacos DJIEKTPOHHBIE
Ne Jara
Tema ypoka Konrpoabusie | IlpakTnuyeckue uuppoBbIe
n/n Bcero H3yYeHU S
padoThI padoThI odpa3oBaTejibHbIE
pecypchbl
BsaumopeiicTBue 3apsioB. 3aKOH
47 Kynona. To4euHbI# 2JIeKTpUUSCKUI 1 bubmmorexa [IOK
Y ' P 01.03.2024 | https://m.edsoo.ru/ffOc6ced
3apsin
Hampsx€HHOCTB 3JIEKTPUYECKOTO
48 nonst. [IpuHuun cynepno3uuun 1 bubnnoreka [JOK
ANEKTPUUECKUX nojei. JInauu 05.03.2024 | https://m.edsoo.ru/ffOc6df2
HANPSHKEHHOCTH
Pabota cuit 371eKTpOCTaTHIECKOTO
49 roiist. [Torennman. PasHocts 1 bubmorexa IOK
' ' 12.03.2024 | https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[TpOBOTHUKY U AUAICKTPUKH B
50 BJ'IpeKT Ic[)CTaTI/ItI:([:KOM HT(;IJ)IG 1 bubmmorexa [IOK
P ' 15.03.2024 | https://m.edsoo.ru/ff0c7018
Jlnanekrpudeckasi pOHUIIAEMOCTh
N bubmuorexa [JOK
> Dmextpoéukocts. Konzercarop ! 19.03.2024 | https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH MIIIOCKOTO
52 KOHJIEHCATOpa. DHEPIUs 3apsKeHHOTO 1 bubmorexa IOK
pe. JHEP P 22.03.2024 https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlaGopatopHnas pabora "HU3mepenue
53 . 1 1
AIEKTPOEMKOCTH KOHAeHcaTopa" 02.04.2024
IIpyHIMI AENCTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOTTMPOBAIIEHOTO 1
amnmnapara, CTpyHHOI0 IPUHTEpA. 05.04.2024

BHCKTPOCTaTI/I‘ICCKaH 3aliuTa.



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

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTtpoabHble

Bcero
padoThI

IIpakTH4eckue
padoTbI

JlaTa
H3Yy4eHUs

JIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

3azemiieHHe AIIEKTPOPUOOPOB

55

DNEeKTPUYECKHM TOK, YCIIOBUS €0
cyniectBoBaHus. [locTOSTHHBIN TOK.
Cuna toka. Hanpsixenue.
Comnportusnenue. 3akon OMa st
y4acTKa [enu

09.04.2024

56

[TocnenoBartenbHOE, TAPALIEITBHOE,
CMeIIaHHOE COeIMHEHHE
npoBogHUKOB. JlabopaTopHas paboTa
«3yueHne cMEIaHHOTO COSIMHEHUS
PE3UCTOPOBY

0.5

12.04.2024

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTPH ANEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

16.04.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11t HOJTHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenne DJ]C uctounnka Toka u
€ro BHYTPEHHETO COMPOTHUBIICHUS

0.5

19.04.2024

bu6nmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

OeKTpOHHAs IPOBOAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COIPOTUBIIEHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

23.04.2024

60

DNEKTPUUECKHUM TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

26.04.2024



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

KosanyecTBo yacoB DJIeKTPOHHbIE
Ne Jara
Tema ypoka Konrpoabusie | IlpakTnuyeckue uuppoBbIe
n/n Bcero H3yYeHU S
padoThI padoThI odpa3oBaTejibHbIE
pecypcsbl
[TonynpoBOIHUKH, UX COOCTBEHHAS U
61 IpUMecHas MpoBoAUMOcTh. CBoiCTBa 1 bubnuorexa [IOK
p—n-nepexoza. [lomynpoBogHUKOBEIE 03.05.2024 | https://m.edsoo.ru/ff0c84ae
puOOpbI
DNEeKTpUYeCKUd TOK B pacTBOpax U
62 pacIiaBax 3JIEKTPOJIMTOB. 1 bubnnorexa [IOK
DIEeKTPOMTHYECKAs TUCCOITHAIIHSL. 07.05.2024 | https://m.edsoo.ru/ff0c82ba
DJEeKTPOIN3
DJIEKTPUUECKUH TOK B Ta3ax.
63 CaMocCTOsTEebHBIN U 1 bubmuorexa [JOK
HECaMOCTOSITENIbHBIN pa3psi. 14.05.2024 | https://m.edsoo.ru/ffOc84ae
Mounnus. [Inazma
DnexTpudeckue IpudOpsI U
64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bu6mmoteka LIOK
npuMeHeHue. IlpaBuna TexHukn 17.05.2024 | https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH
KonTponbHas pabota no teme
65 «Qnekrpocratuka. [ToctossHHBIN 1 1 bubmmorexa [IOK
anekTpuieckuit Tok. Toku B 21.05.2024 = https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»
66 PesepBHblIii ypok. O600maromumii ypok 1 bubnmnoreka [JOK
no reMaM 10 kacca 24.05.2024 = https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 66 3 4

[NPOI'PAMME



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

11 KJIACC

KosnunyecTBo yacos DJIeKTPOHHbIE
Ne Jara
w/n Tema ypoka Beero Kontpoabnbie | IlpakTnyeckue H3yveHns uudpoBbIe
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
[locTostHHBIE MATHUTHI U UX
B3anMOJIeiiCTBHE. MarauTHOE TToJIe. 1 bubmuorexa [IOK
Bexrop MmaruutHOM nHAYKUMA. JInHHM https://m.edso0.ru/ff0c9778
MAarHUTHON UHIYKLIHUH
MaruauTtHoe 1ose NPoBOAHHUKA C
TokoM. OnbIT Opcrena. 1 bu6nmnoreka [IOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGopatopHas pabota «/3y4yeHue 1 1 bubmmorexa [LIOK
MarHATHOTO MOJISI KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK ¢ ToKOM. Cuiia Ammepa.
JIaGopartopHas paboTa 1 1 bubmmorexa [LIOK
«Hccnenosanne nericTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MAarHuTa Ha PaMKy €
TOKOM
JleficTBME MarHUTHOTO II0JIS Ha
JBIDKYILYIOCS 3aPSKCHHYIO YaCTHILY. 1 bubnuoreka [IOK
Cuna Jlopenua. PaboTa cumsl https://m.edsoo.ru/ff0c9df4
JlopeHua
DnekTpoMarHuTHas UHAYKIwms. [loTok
BEKTOpa MarHuTHOU uHaykuuu. I1C 1

HWHAYKIHWU. 3akoH BHCKTpOMaFHHTHOﬁ



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

KosnuecTBo yacon DJIeKTPOHHbIE
Ne Hara
Tema ypoka Konrpoabusie | IlpakTnyeckue uupoBbie
n/n Bcero U3yYeHUS
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
nHaykuu Gapajnes
JlaGopaTopHas pabota
7 «HccnenoBanue sIBICHUA 1 1 bubmmorexa LIOK
. https://m.edsoo.ru/ffOcal50
3JIEKTPOMArHUTHON UHIYKITUN
NunykTuBHOCTD. SIBIICHHE
8 camouHaykuu. I1C caMOMHIYKIUU. 1 but6mmoreka [IOK
DHEPrusi MArHUTHOTO TOJISI KaTYIIKHU € https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE MOJIe
TexHudeckue ycTpoucTBa U Ux
MIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
9 ANEKTPOMATrHUTHI, HIEKTPOABUTATENb, 1
YCKOPHUTENH JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh
10 O6o06maromuit ypok «MarHuTHoe 1 bu6nuoreka [IOK
1oJie. DJIEKTPOMarHuTHasE MHAYKLUS» https://m.edsoo.ru/ffOcab82
Kontponbhas paboTa o teme
11 «MarnuTHoe 1nose 1 1 bubmmorexa LIOK
' https://m.edsoo.ru/ffOcad58
DNEeKTpOMarHuTHast MHAYKITUS»
CB0OOIHBIC MEXaHUYECKHE
kosebanus. 'apmMoHndeckue
12 KoseOaHus. YpaBHEHUE 1 bubamorexa [IOK
- 7P . https://m.edsoo.ru/ffOcaf06
TapMOHHMYECKHUX KOJICOaHUH.
IIpeBpamenue 3uepruu
13 JlaGopaTopHas pabota 1 1



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

N KoauuecTBO yacoB 1 DJIeKTPOHHbIE
° ara
Tema ypoka Konrpoabusie | IlpakTnyeckue uupoBbie
n/n Bcero U3yYeHUS
padoThI paéoThI o0pa3oBaTe/bHbIE
pecypchl
«HccnenoBanue 3aBUCUMOCTH
neproja MallblX KosuebaHuil rpy3a Ha
HUTH OT JAJTUHBI HUTH U MAcChl TPy3a»
Koneb6arenbupliit koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJeOaHus B
14 HAACAIBLHOM KOJIeOaTeIbHOM KOHTYPE 1 bubmorexa [IOK
ype. https://m.edsoo.ru/ff0cb820
AHaNorust MeXay MEXaHUYECKUMU U
AEKTPOMArHUTHBIMU KOJI€OaHUAMHU
®opmyna TomcoHa. 3akoH
15 COXPaHEHUsI DHEPTUHU B UE€ATHHOM 1 bubmorexa [IOK
P P https://m.edsoo.ru/ffOch9c4
Kose0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxaromux
KoJeOaHusX. BeIHYXIeHHBIC
16 MexaHu4yeckue kosiebanus. Pesonanc 1 bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0cbb86
BbIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIE
KoJieOaHus
[lepemennslit Tok. CuHyCOUAAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
17 MEPEMEHHOI0 TOKa. AMINUIUTYIHOE U 1 bubmorexa [IOK
E) ' Y https://m.edsoo.ru/ffOcbd34
JeNCTBYIOIIEe 3HAUCHHUE CUITBI TOKA U
HaNPSHKEHUS
Tpanchopmarop. [lponsBoactso,
18 nepenaya u noTpedieHrue 1
ANEKTPUUIECKON dSHEPTUU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

KonuuyectBo yacos DJIeKTPOHHbIE
Ne Hara
w/n Tema ypoka Beero Konrpoabusie | IlpakTnyeckue u3yueHns uupoBbie
padoThI paéoThI o0pa3oBaTe/bHbIE
pecypcsl

YCTpOHUCTBO U IPAKTUYECKOE

19 MIPUMEHEHHE AIEKTPUYECKOTO 3BOHKA, 1 bu6mmorexa LIOK
reHepaTopa MepeMEHHOTO TOKa, https://m.edsoo.ru/ff0cc324
JINHUM 3JIEKTponepeaad
DKOJOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.

20 KynbsTypa ncnonszoBanmst 1
AEKTPOIHEPTHH B TOBCEIHEBHOM
KU3HU
MexaHuyeckre BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuon. CkopocTth 1 bubmmorexa [LIOK
pacIpoCcTpaHEeHus U JJIMHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[lonepeunsle ¥ MPOOJIbHBIE BOTHBI

29 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 1 bubmuotexa [JOK
3ByKa. Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX

23 CBOMCTBa B CKOpOCTh. [1Ikana 1 Brbmmoreia LIOK

https://m.edsoo.ru/ffOccfe

AJIEKTPOMAarHUTHBIX BOJIH
[TpuHIMITBI pagUOCBSI3U U

24 TeneBuaeHus. Pazsurue cpeacts 1
cBs13U. Pagnosokanus

25 KonTponbhas pabora «Konebanus u 1 1 bu6nuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8

26 [IpsmonuHEHOE pacpocTpaHeHUE 1 bu6nuoreka [IOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

KosnmuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara
Tema ypoka Konrpoabusie | IlpakTnyeckue uupoBbie
n/n Bcero U3yYeHUS
padoThI paéoThI o0pa3oBaTe/bHbIE
pecypchbl
CBETa B OJJHOPOAHOMU cpeje. https://m.edsoo.ru/ffOcd350
Toueunslil uCTOYHUK cBeTa. Jlyu
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 otpaxxeHus ceta. [locTpoenue 1 bubmmorexa [IOK
p N p https://m.edsoo.ru/ff0cd4e0
n300pakeHUi B IUIOCKOM 3epKaje
[Ipenomnenue ceera. [lonnoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblil 1 bubnuorexa LIOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTPAKEHHS
29 JIaGopatopHas pabota «/3mepeHue 1 1 bubmmorexa [LIOK
MOKa3aTesisi MPEeJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
JInnsel. [Toctpoenne nzodpaxeHuii B
30 nuH3e. opmysa TOHKOM JTMH3bI 1 bubmmorexa [IOK
F POPMY, ' https://m.edsoo.ru/ffOcdd1e
YBesnn4yeHue JIMH3bI
JlaGopaTopHast pabota
31 «HccmenoBanue CBOMCTB 1 1
n300pakeHUI B JTMH3AX»
Hucnepcus ceeta. ClI0KHBII cOCTaB
32 oenoro ceeta. lIer. JlabopaTropHas 1 1
pabota «Habmronenue nucnepcun
CBETa»
33 Wutepdepennus cera. dudpaxims 1 bubnuoreka [IOK

cBera. JludpakuroHHas peniéTka

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

KosnuecTBo yacon DJIeKTPOHHbIE
Ne Hara
Tema ypoka Konrpoabusie | IlpakTnyeckue uupoBbie
n/n Bcero U3yYeHUS
padoThI paéoThI o0pa3oBaTe/bHbIE
pecypcsl
34 IlonepedyHOCTh CBETOBBIX BOJIH. 1 bu6nuoreka [IOK
[Tonsipuzanus cera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U 1
YCJIOBHS MX 0€30MaCHOT0 MPUMEHEHUS
I'paHuUIBI TPUMEHHUMOCTH
KJIacCU4ECKOM MeXaHUKH. [locTynatsl bubnuoreka [IOK
36 . 1
CIIEAAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCHUTEIBHOCTh OTHOBPEMEHHOCTH.
37 3ame/yIeHre BPEMEHU U COKpaIlleHHE 1 bubmmorexa LOK
g P patt https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprusi ¥ UMITYJIbC PEISITUBUCTCKON
38 yacTtrunbl. CBs3b MAaccChl C DHEPTUEH U 1 bubmnorexa [JOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl OKOS
Kontponbhas pabota «OnTuka.
39 OcHOBBI cIEIMANILHOM TeOpUn 1 1 bubmmorexa [IOK
5 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEITLHOCTH
40 ®otonsl. Popmyna [lnanka. Jueprus 1 bu6nmoreka [IOK
Y UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0OBAHUE Eub 1OK
noMoTeKa
41 .0 A.T. 1
porodppexra. Ombiret https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akonbl poTtorddekra. YpaBHeHHE 1 bubnuorexa [JOK

Diinmreitna st ororddexra.

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

KouaunyecTBo yacoB DJ1eKTPOHHbIE
Ne Hara
Tema ypoka Konrpoabusie | IlpakTnyeckue uupoBbie
n/n Bcero U3yYeHUS
padoThI paéoThI o0pa3oBaTe/bHbIE
pecypchl
«KpacHas rpanuna» hotorpdexra
Jasnenue ceeta. Onbith [1. H.
43 JleOeneBa. XumMnudeckoe IeiicTBHE 1 bubmmorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHHE:
44 1
(dhoToseMeHT, (HOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI 1 bubnmuotexa [JOK
KBAHTOBOM OITHKM) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pesepdopa o paccessHuIO 0-9acTHIT 1 bubmmorexa LHOK
popAa o b ' https://m.eds00.ru/ff0d091a
[Inanerapnast MOJ€sIb aTOMa
Bbu6muoreka [IOK
47 Iloctymater bopa 1
y p https://m.edsoo.ru/ff0d0afa
Nznydyenue u nornomieHne GOTOHOB
48 I I/I}l"Iqe €X0/Ie aToMa C onH(()l)ro OBHS 1 bubmorera [JOK
P pexo . P https://m.edsoo.ru/ff0d0Oafa
SHEPTruM Ha JIpyroil. Buasl criekTpoB
BomnHoBrIe cBoiicTBa yacTuil. BoaHEbI
49 ne bpoitsa. KopryckynspHo- 1 bu6nmoreka [IOK
BOJIHOBOU Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JIyYCHHE
50 OTKpbITHE PaAOaKTUBHOCTH. OIIBITHI 1 bu6mmoreka [IOK

Pesepdopna no onpenenenuto cocrasa

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHbIe
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3y4YeHHs

JIeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbHbIE

pecypcsbl

PAAUOAKTUBHOI'O U3JTYUCHUA

51

CgoiictBa anbda-, 6eTa-, raMma-
n3nydeHus. Biousinue
PaIMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Ansha-pacmna.
DNEeKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6muoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B sJIpe.
SnepHble peakuuu. SnepHbIn
peakTtop. [Ipobiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE aCTICKTHI SIICPHOMN
SHEPIreTUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
NO3UTpoHAa. MeTo bl HAOIOIeHUS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusiit cron «@yHaaMeHTaabHbIe
B3auMozencTeud. EquncTeo
(bu3n4ecKoi KapTUHBI MUPay

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro nebda. Co3sesnus,
prKI/Ie 3B63)II)I, ITaHETHI, UX BUAHUMOC
nerkenne. CoHeyHas cUCTEMa

56

COJ'IHI_IC. ConHeyHast aKTUBHOCTb.



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

n/n

Tema ypoka

KoaunuecTBo yacoB

KonTpoabHbIe

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3y4YeHHs

JIeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbHbIE

pecypcsbl

HcTtounuk sHeprun ConHIa U 3BE3]T

57

3BE3/1b1, UX OCHOBHBIC
XapaKTEPUCTUKH. 3BE3/IbI IITaBHOU
1ocJieIoBaTeIbHOCTU. BHYTpeHHEe
ctpoenue 38&311. COBpeMEHHbIE
npeACTABJICHUSA O IIPOUCXOKICHUU U
sBoonu CoJHIIA U 3BE3]

58

Mneunstii [IyTe — Hama ['anakTuka.
[Tonoxxenne u neuxxenue CosHua B
lNamakruke. ['anaktuku. Y€pHbie
JBIPBI B IPAX TaJaKTUK

59

Bcenennas. Paz0Oeranue rajakTHK.
Teopus bonpmoro B3peIBa.
PennkroBoe usnydyenue.
MerTtaranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

Kontponbnas padota «271€eMEHTHI
aACTPOHOMMH U aCTPOPUIUKI

62

O6o6maromuit ypox. Ponb ¢pusuku u
aCTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COMAJIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YeloBeKa

63

O606maromuii ypok. Poib u mecto




Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHbIe
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3y4YeHHs

JIeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypcsbl

(U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOW Hay4YHOH KapTHHE MUpa

64

O6o006matromuii ypok. Posis
¢u3nveckoit Teopun B HOpMUPOBAHHH
NIpeCTaBICHHA 0 (HU3NIECKOI
KapTHHE MHpa

65

O6o6marommii ypok. Mecto
(u3nyecKoi KapTUHBI MHUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEACTABICHUNA O IPUPOIE

66

PesepBHblii ypok. MarautHoe mnoie.
DNIeKTpOMarHuTHast MUHAYKIUS

67

Peseprubiit ypok. OnTrka. OCHOBBI
CIeUaJIbHON TeOpUun
OTHOCUTEILHOCTH

68

Pesepnsrii ypok. KBanToBas dusuka.
DneMeHTbl aCTPOHOMUU U
acTpou3uku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 kmace/ Msaxummes ['.5., byxosnes b.b., Corckuit H.H. oz
penakuueit [lapdentreBoit H.A., AkuinonepHoe oduiectBo «M3aaTenbcTBO

«[Ipocemienue»



