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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOrO0 ypoOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUN M TpeOOBaHUN K pe3ysibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€rom ¢enepanbHoil pabodeil mporpaMMbl BOCHHUTAHMS U
KOHLEMUUU TMpernojaBanus ydeOHoro mpeamera «Pusznka» B 00pa3oBaTeNIbHBIX
OpraHu3aluaXx Pocculickon denepanuu, peAIN3YIOIINX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HAaMpaBiIeHO Ha (OpPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI MHupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHnH UX ¢pu3nke Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEILHOCTHOIO
nonxona. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusiMm GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTb pPEaTU3alMU MEXKIPEAMETHBIX
CBs3ell (PU3MKM C €CTeCTBEHHO-HAYYHBIMU YYE€OHBIMU mpeaMeramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH U3y4eHHs (DU3MKU Ha YpOBHE CpPEAHEro OOIIEero
o0Opa3oBaHus, TUIAHUPYEMbIe PE3yJIbTaThl OCBOCHUS Kypca (PU3MKHU: JIMYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMma 1o ¢pu3HKe BKIIOYAET:

e IJIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (U3UMKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e COJZICpKaHNe yueOHOro npeaMera «Du3ukay 1mo rojgaM o0ydeHusI.

dusrka Kak Hayka o HaumOosee OOMMX 3aKOHAX MPUPOJBI, BBICTyHas B
Ka4yecTBE yueOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUHN 00 okpyxaromeM Mupe. [IIkoapHbINH Kype GU3UKH — CHCTEMOOOPa3 YoMt
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHWH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpaduerd W actpoHomueid. Vcmonb3oBaHWE W aKTHBHOE
npuMeHeHne (QU3NYeCKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOIMM B cdepe DSHEPreTUKH, TPAaHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTE€pUAIOB C 3aJaHHbIMH CBOMCTBAMU M APYTHX.
W3yuyenue ¢u3MKM BHOCUT OCHOBHOW BKJIAJ B ()OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaroumxcs, B (OpPMHUPOBaHHE YMEHUH NPHUMEHATH
HAy4YHBII METO]I MO3HAHUS IPU BBIIOJHEHUH UMM Y4€OHBIX HCCIIEOBaHUM.

B ocHoBy kypca Gusuku sl ypOBHS CpeIHEro oOIero oopa3oBaHUA
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKU, BKIIOYAET KaAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (QU3NKU
o0beMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce sBIsSeTcs
(opMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanmsi mpeanoiiaraetT HCHOJb30BaHUE
IYMaHUTApHOTO TOTEHIMaNa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3uku ¢ pa3BuTMEM OOIECTBAa, a Takke C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEMaAMH.

Hoess  npuknaownoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHHUUYECKHX M TE€XHOJOTWYECKUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peanusyeTcsi TMOCPEJICTBOM BBEJCHUS DIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKU M TEXHOJOTHUH, a TaKkke OO0CYXICHHUS
npo0JieM palOHAIBHOTO MPUPOIOTIOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MOPHUPOAE, TIPaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUA ECTECTBEHHO-HAYUHBIX SBJICHUU W
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHM3alid SKCIEPUMEHTAIBHOU AESITEIIbHOCTH O00YyYalomIuXCsl.
Jlns  Ga3oBoro ypoBHS Kypca (U3HKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M J1A0OpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OONIUMK CIHCOK YUYCHHUYECCKHX
IPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IEepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYILECTBIAETCS YYaCTHHUKAMHU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAsl M3 OCOOCHHOCTEHW IUIAHUPOBAHMS U
ocHamleHuss kaOuneta ¢usuku. [lpm sTomM oOecreunBaeTcs  OBIIAJCHHE
O0y4aloUIMMHCST YMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHMS, HCCIIECIOBaHUS
3aBUCUMOCTEH (PU3MYECKHX BEJIWYMH U IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHWE yIENAETCS PEUIEHUI0 pPacdETHBIX M KAadeCTBEHHBIX
3anad. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBISIOTCS 3a7auyd C SIBHO
3a/laHHOM (PU3UYECKON MOJENbIO, TO3BOJIAIONINE IPUMEHSITh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jenia Kypca, TaK W WHTETPUPYS 3HAHUSA M3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/a4 IPHOPUTETOM SIBIISTIOTCS 3a/IaHUS Ha
OoOBSICHEHHE TPOTECKaHUS (U3MUECKUX SIBJICHUA W TIPOIECCOB B OKPYXKAIOMIEH
KU3HU, Tpelyronue BbIOOpa (U3MUECKOM MOAENH I CUTYallMH MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanibHO-
TEXHUYECKOMY OO0ecleueHni0 y4eOHOro rporecca 0a30BBI ypOBEHb Kypca
(bU3UKHM Ha YPOBHE CPEeAHETO 00IIero o0pa3oBaHusl JOJKEH U3y4aThCs B YCIOBHSIX
NPEeIMETHOTO KaOWHeTa (PU3WKU WM B YCJIOBHSX WHTETPHPOBAHHOTO KaOWMHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKIa. B kaOuHere (U3MKU JOKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOPYJIOBAaHUE [Jisi BBHIMIOJHEHHUS YKa3aHHBIX B
nporpaMme 1o (GU3NKE YICHHYECKHUX MPAKTHYECKUX PadOT M JIEMOHCTPAIIMOHHOE
o0opyI0oBaHuE.
JlemoHCTpanimoHHOoe 00OpyAoBaHUE (HOPMUPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MUWHUMAJIbHOW JOCTaTOYHOCTH W  OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMme Mo (U3MKE KIFYCBBIX JIEMOHCTpAIUN IS
UCCIICIOBAHUS  W3y4YaeMbIX SBJICHUH MW  MPOIECCOB, OMIUPHUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.
JlaGopaTtopHoe o00OpynOBaHUE IS YYEHHYECKHX TMPAKTHUYECKUX padboT
dopmMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamommxcsa. TeMaTH4eCKue KOMIUIEKTHI
71a60paTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.
OCHOBHBIMH LIETIIMHU H3Y4YCHUS (DU3UKH B 00IIeM 00pa30BaHUH SIBIISIIOTCS
e hOpMHUpOBaHUE HHTEpPECA M CTPEMIJICHUS OOYYAIOIIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HUX HHTEIUVICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHE TPEICTABICHUN O HAYYHOM METOJE TMO3HAHWS W (POPMUPOBAHHE
UCCJIeI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e popMHUpOBaHNE HAYYHOTO MUPOBO33PEHHS KaK pe3yjbTaTa M3y4YCHUS OCHOB
CTpOEHUS MaTepuH M PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e popMUpOBaHHE YMEHUH OOBICHATH SBJICHUS C  HMCIOJB30BAaHHEM

bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e popMUpOBaHUE TPEACTABICHUA O poiu (U3UKKA 7T Pa3BUTHS APYTHUX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl o0ecrneynBaeTcsl peuleHueM CIEIYIOIUX 3a/ad B
MpoIecce u3yueHus Kypca (U3MKKA Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHMUs:



e IPUOOpPETEHNE CUCTEMBI 3HAHUI 00 00UX (PU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpPHSX, BKIIOYAs MEXAHUKY, MOJIEKYJISIpHYI0 (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHU;

e popMUpOBaHME yYMEHUW NPUMEHITh TEOPETHUYECKHE 3HAHUS IS
OoOBbsICHEHHUS (PU3MYECKUX SBICHUHA B NpPUPOAE U Uil TNPUHATUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

¢ OCBOEHHE CIOCOOOB pEIICHMsS PA3NMYHBIX 3aJa4 C SBHO 3aJaHHOM
¢uznuecko MOJENbl0, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e IOHUMaHUE (PUBNYECKUX OCHOB W NPHUHIMUIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHMS Ha OKPYKAIOIIYIO
cpeny;

e OBJIQZICHUE METOAAMHU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUA W TMPOBEACHUS
(Gu3MUECKUX HKCIEPUMEHTOB, aHAIM3a M HHTEpIpeTalud HUHPOpPMaIHH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3/IaHME YCJIOBUU [JIsl PAa3BUTUS YMEHUH MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢uszuku (06a30BBII ypOBEHB) Ha YPOBHE CpPEIHErO OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 4yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme Mo (U3MKE TMepedyeHb JIabOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YYHUTENb JEJNaeT BBIOOP
NPOBEJICHUs JIa0OPAaTOPHBIX PadOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®usuka u MeTObI HAYYHOI 0 TO3HAHUSA

®usuka — Hayka o npuponae. HaydyHbie MeTOIBl ITO3HAHUS OKPYKAIOLIETO
mupa. Pomp »JKcnepuMeHTa U TEOPUH B IPOLECCE MO3HAHUSA IPUPOJBI.
DKCHepUMEHT B (PU3HUKe.

MopenupoBanue (U3MUYECKUX SBIEHUNA M MpoleccoB. HayuHble TUmoressl.
duznyeckrue 3aKOHbl U TeOpUH. ['paHuIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpPMHPOBAHUU COBPEMEHHON HAay4YHOM KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBsle W UU(PPOBBIE M3MEPHUTENbHBIE TPHUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe ABUKEHUE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBHXKEHUS.
Cucrema orcué€ta. Tpaekropus.

[Tepemenienre, CKOpOCTh (CpenHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIMU Ha OCH CHCTEMbl KOOpJUHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEHHOe nBHkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe majieHne. Y CKOpeHHe CBOOOIHOTO A ICHUSI.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSHHOM MO MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, TUHEHHAS
ckopocTts. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuueckue yCTpOMCTBA UM IPAKTUUYECKOE IIPUMEHEHHE: CIUIOMETP,
JIBU>)KEHUE CHAPSI0OB, LICNIHBIC U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenb cucTeMBl OTCUETA, WUIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanre ABMKEHUH C UCIIOJIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnionenue aBukeHHsi Tena, OpOILIEHHOrO MOJA YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenue yckopeHust cBOOOIHOTO MaaeHUsI.

HanpagneHnne ckopocTu npu JBUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyenne HEpaBHOMEPHOTO ABHMXKEHUS C LEIBIO ONPENEICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHONIEHUS MEXAY NYyTSIMH, MPONICHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKM BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHue nBUXKEHUS IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBrkeHus Tesia, OPOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOcTH  ['anmmnes.  IlepBeid  3akoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttsirorenusi. Cuna Tsokectu. IlepBasg kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoibxkeHus1, kaueHus). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOIBKEeHHS U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[locTynarenpHOE U BpalaTeabHOE IBUKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT Cuibl OTHOCUTEIBHO OCH BpalleHus. Ilnedo cumnel. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M MNPAKTHYECKOE IPUMEHEHHUE: ITOAIIUITHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Ilemoncmpayuu

SIBneHue nHepIMU.

CpaBHeHUE Macc B3aUMOICUCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3smepenue cuit.

CnoxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT e OpMAIIUH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIONIUX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO TENa, HMMEKOLIETO0 OCh
BpAILICHUS.

Tema 3. 3axonwl coxpanenus é mexaHuke

NmMnynbe MatepuanbHOW TOYKM (Tejia), CHUCTEMbl MaTe€pUaJbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMITyJibca Tella. 3aKOH COXpPaHEHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Paborta cuiabl. MOITHOCTE CHUIIBI.

Kunetnueckass sHeprusi marepuaibHOW TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUS. [loTenuansHas SHEPrus yOpyro
nedhopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManbHast SHeprus  Tejaa  BOJM3U
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBs3b  paboThI
HEMOTEHIIUANIBHBIX CHWJI C M3MCHEHHMEM MEXaHWUYeCKOW HSHEPruu CHUCTEMBI TeJl.
3aK0H COXpaHCHHS MEXaHUYECKOM SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KONED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo MoTeHIMAIBHOM SHEPTUU B KHHETHICCKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomaol

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanue cBs3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKON SHepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoaekyasipHasi pu3nka 4 TepMOIMHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. uddysus. Xapakrep HIBWKEHHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MoOJeIn CTPOEHHSI Ta30B, >KUIKOCTEH U
TBEPIBIX TEJI U O0BACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TermoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mogens  wupeanbHoro rasza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HACaNbHOrO ra3za. AOCONIOTHas TemIepaTypa Kak Mmepa
CpeIHEW KWHETHMYECKOW SHEPruM TEIJIOBOrO JBMXKEHMA vacTtul rasza. [llkama
temnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHUE MenaeneeBa—Knanenpona.
3akoH [anbroHa. M3ompouecchl B UACATLHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe mpeAcCTaBICHUE U3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE MIPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIOIIUE JIUCKPETHOE CTPOCHUE BemlecTBa, ¢oTorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AU GY3UU KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita ITepHa.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUA HUIEAIbHOIO Tasa,
U30IPOLIECCHI.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HW3MEpPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY apaMETPAMU COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpEeHHSS SHEPrus TEPMOIUHAMUYECKOMN
CUCTEMBI U crIocoObl € n3MeHeHnus. KonuuecTBo TemnoTsl U pabora. BHyTpeHHss
JHEpPrus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buuasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHUE. Y IeJIbHAs TEINIOEMKOCTh BELIECTBA.
KosmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mporecce. l[lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenne TepBOro 3akoHAa TEPMOJWHAMHUKH K m3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoit 3akoH TepmoanHamuku. HeoOpaTMMOCTh TpOLIECCOB B MPHUPOJE.

TeruioBele  mammHbl.  [IpuHIUOBI ~ AEHCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanus HSHEPTUM B TEIUIOBHIX MamuHax. KodpduimeHT mnoie3Horo
nenrcTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuueckue yCTpOWCTBA UM MPAKTUYECKOE TPHUMEHEHHE. JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrUM Tela MPU COBEPIICHUU PabOThI: BBUIET
npoOKkK W3 OYTBUIKM TOJ JCHCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHnne BHyTpeHHEH dHEpruu (TemMnepaTyphl) Tejia Ipu Terionepeaaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATEJIsI BHYTPEHHETO0 CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

N3mepenue ynenbHON TEINIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusa eeuyecmea. Dazosvle nepexoonvt

[TapooOpa3zoBanue u KoHJeHcarus. Vcrapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HackimeHHbld map. YaenbHas TEIIOTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUTICHUS OT JaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpucrtamuibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUCTaITU3anus. Y nenbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIUTOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MATEPUAIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM JaBJICHUH.

CriocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus ¥ IJIaBICHUS KPUCTALTHYECKOTO BEIIECTRA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii oxcnepumenm, 1abopamopmsle padomul

N3mepenre OTHOCUTEBHOM BIAXKHOCTH BO3AYyXa.

Paznen 4. DiiekTpoaAMHAMHUKA
Tema 1. nekmpocmamuxa
OnekTpuzauusi Tela. OJEeKTpudyeckuil 3apsig. JlBa BHIa DIIEKTPUUYECKUX
3apsiioB. [IpOBOJHUKYM, AUANEKTPUKU M MOJYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOrO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUI 3apsii.
Onektpuueckoe 1mosne. Hanpsok€HHOCTh  anekTpuueckoro mnojs. [lpuHuun



CYHEPIIO3ULUU DJICKTPUYECKUX MOJIEN. JIMHUM HaANpssKEHHOCTU BJIEKTPUYECKOTO
TTOJIS.

Pabora cun  anextpocratruueckoro  moss.  [lorenuman.  PasHocTh
noTeHuuanoB. [IpOBOOHMKM M AWDIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3SIJIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATHYECKAsl 3allluTa, 3a3€eMJICHHE DJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHLUIL IEUCTBUS JJIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMPAEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOTO KOHAEHcaTopa OT IUIOIIAIN
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue anekTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwiit Inekmpuueckuii mox. Toku 6 paznuunsix cpeoax

DNEKTpUYECKU TOK. YCIOBUSA CYIIECTBOBAHMS DIJIEKTPUUECKOrO TOKA.
Ncrounuku Toka. Cuna Toka. ITocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma AJ1s ydyacTKa LEMu.

DIEKTPUYECKOE COMPOTHBICHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenbHOE, MapaIeNbHOE, CMEIIAHHOE COEAUHEHNE TPOBOIHUKOB.

PaGora nanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3akon Oma 115 TOJIHOM (3aMKHYTOM) ieKkTpuueckoil nenu. Kopotkoe 3aMblKkaHUe.

DONEeKTpOHHAsi  MPOBOJAMMOCTb  TBEPIABIX  METALIOB.  3aBUCHUMOCTb
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKH. CobcTBeHHAS 151 MIPUMECHAs MIPOBOAUMOCTD
MoJIynpoBOHUKOB. CBoiicTBa p—N-niepexonaa. [lomynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M  pacIiulaBax  AJIEKTPOJIMUTOB.
DIIEKTPONUTHYECKASA JUCCOLMALNS. DIEKTPOIIU3.



DJIEKTpUUYECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckre yCTPOWCTBA M TMPAKTUUYECKOE TMPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, pPEOCTAaT, HCTOYHUKH TOKa, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIIPSIKSHUSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIA/IN TONIEPEYHOI0 CEYEHUSI U MaTepHalia.

CwMmeliaHHOE COeTMHEHNE MMPOBOIHUKOB.

[IpssMoe wu3MepeHue HDIEKTpOABUXKYIIeH cwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTH COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTD BO3AyXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

N3ydeHne cMEeaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOIBHXKYIIEH CUIbl UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue snextpoiunsa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
y4E€TOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMHU MaTE€MAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CUCTEMBI ypaBHEHWH, JWHEWHas (QyHKIHS,
napabona, runepOosa, ux rpauku ¥ CBOHWCTBA, TPUTOHOMETPHUUECKUE (PYHKITHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexannyeckoe NBIKCHHE B JKHBOW mpupoae, auddysus, ocmoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEIayH, TEIUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: AUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJ, MOJIb
BeIlleCTBA, MOJISIpPHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPIABIX TEJ, XKUIKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HCCOLHALMS,
rajabBaHUKA.

l'eoepacghus: BIaxxHOCTh BO3yXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIWIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W ApPYTrue), JIBUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, ObBITOBON XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MAaTe€pUajoB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKasi 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAMHAMHUKA

Tema 3. Macuummnoe none. I1eKmpoOMaAZHUMHAA UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoAEHCTBHME  TMOCTOSAHHBIX  MAarHUTOB.
MarautHoe mone. Bektop MarHUTHOM MHAYKUMM. [IpuHUOMD Ccyneprno3uuuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WHAYKUMH. KapThHa JTWHUNA MarHUTHOMN
WUHIYKUIWH TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHOoe TOJI€ TPOBOJHHMKA C TOKOM. KapTWHa JnWHUNA WHIYKIUU
MAarHuTHOTO MOJI JUIMHHOTO MPSIMOIO0 NPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoeicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HaIllpaBJICHHE.

Cuna Jlopenna, e€ MOJlyJib U HampaBlieHUE. J[BHIKEHHUE 3apsSyKEHHON YaCTUIIBI
B OJJHOPOJHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKIMHU. [lOoTOK BEKTOpa MArHUTHOM
UHIYKIUU. OJIEKTPOJABMXKYIIAA CHIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. ODIEKTPOABHKYIIAs CWiIa HHIYKIHU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBJIEHME  CAMOWMHIYKIMH. OJIEKTPOABIKYIIAs  Ccujia
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE TMPUMEHECHHUE: TOCTOSIHHBIE
MArHUThl, 3JEKTPOMAarHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIN 3IIEMEHTAPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHME JEKTPOHHOTO ITYYKa MAarHUTHBIM TIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumoperictere 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeH11a Ha HOHBI DIIEKTPOJINTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[Ipasuio Jlenua.

3aBUCHMOCTbD 3JIEKTPOABWKYIIEH CUIIBI MHAYKIMH OT CKOPOCTH W3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKLIHH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydeHne MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Pa3nen 5. KoneGanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u $asza xosieOaHUM.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalenne sHeprun Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii koHTyp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJIeOAHUS B
UJCATBHOM KOJeOaTeNTbHOM KOHTYype. AHAIOTUS MEXKIy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. @dopmyna Tomcona. 3akoH CcoxpaHeHHS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBiienne o 3aTyxaronuX KojeOaHUAX. BbIHYKIEHHbIE MEXaHUUYECKHE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOK. CHHyCOMAAQIbHBIM MEPEMEHHBIM TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JEHCTBYIOIIEE 3HAYEHUE CUJIbl TOKA U
HaIpsKEHUA.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPHUIECCKOM
SHEPIruMu. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKkTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA MW NPAKTHUYECKOE IPUMEHEHHE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JJUHUM JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB Ko0JIeOATENIbHOM CUCTEMbl (MPYXUHHBINA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronux KoiaeoaHu.

HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSL.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mnpu mocienoBaTeIbHOM COEIMHEHMHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TUHUM 31eKTPONepeIadH.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

HccnenoBanue 3aBUCUMOCTU MEPUOA MabIX KOJeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mepeMEHHOTO TOKa B I[eNM M3  MOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMmpoOMazHUNHbIE B0TTHbI

MexaHudeckue BOJHBI, ycioBus pacnpoctpanenus. Ilepumon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocts 3Byka. Beicota Tona. TemOp 3Byka.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS M3JIYYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTpomarautHoil BoaHe. CBoiCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MpeJoMIIeHUe, ToJspu3anus, Judpakuus,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTpOMarHUTHBIX BOJIH. [[puMEeHEHUE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeleBUACHUS. Paaronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue ycCTpoWCTBA M NPAKTUUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHHUE MONEPEUHBIX U MPOJI0IbHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeHimm u qudpakiin MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYIOH W
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB JJIEKTPOMArHUTHBIX  BOJIH: OTpaKeHUe,
IpesioMJIeHUE, Noaspu3anus, Audpakuus, UHTepPepeHIIHs.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. lIpsaMoiMHENHOE pacHpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbI oTpaxxeHus cBeta. [locTpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3akOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN OKa3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbli yrojl IOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcus ceera. CiioxxHbIl cocTaB Oenoro ceta. L[Ber.

CobOuparome W pacceuBaroniye JuH3bl. ToHkas mauH3a. DokycHoOe
paccTosiHUEe W ONTUYecKash cuia TOHKOW JimH3bl. [locTpoeHue uzoOpakeHuil B
coOuparonmx 1 paccenBaronux jJuH3zax. GopMmyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JABAEMOE JIMH30M.

[Tpenensl TPUMEHUMOCTH F€OMETPUIECKON ONTHKH.

BonnoBass ontuka. Wutepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB U MHHUMYMOB B HMHTEP(EpPEHIIMOHHON
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpaxinuoHHas pemérka. YciaoBue HaOIIOIECHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JyIa,
doToamnmapar, NPOEKIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOM, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Ilemoncmpayuu

[IpssMOMHENHOE pacpOCTpPAHEHHUE, OTPAKEHUE U MPEIOMIICHHE CBETA.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Moesb CBETOBOIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHIny CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue criekTpa ¢ MOMOMIBIO TPU3MBI.

[Tommy4yeHue crekTpa ¢ MOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomuol



N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanne CBOMCTB N300paK€HUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcCHOBBI crieIHAIBLHON TEOPUHM OTHOCHUTEJIbHOCTH
['paHuubl  NPUMEHUMOCTHM  KJIACCUYECKOM  MeXaHuUkKd.  llocTymaTsl
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpAILCHHE
JUTAHBI.
DHEPrusi ¥ UMIYJbC PEIISITUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HJaCTHUILBI. QHCPFI/ISI
ITOKOA.

Pa3nen 7. KBanToBasi pusuka
Tema 1. Dnemenmaul K6anmogoil ONMuUKU
®oronsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YACTOTOW. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue ¢horodddexra. OnwiTel A. I'. CTosieToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTelHa s Gotodddekra. «KpacHas rpaHuna»
doTordexra.

Hasnenue ceera. OneiThl I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue ycTpocTBa M MPAKTHUECKOE MPUMEHEHHe: (OTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE C ITIMHKOBOM TTACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢oTodddexra.

Ceeroauon.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
IInanerapnas Mmogmenbs aroma. I[loctynatel bopa. M3nydyenue u mormonieHue
GOTOHOB TpW Tepexojie aroMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyroil. Bumsl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactul. Bosubl ae bpoiis. KopryckynsipHO-BOTHOBOM
TyaJli3M.

CnoHTaHHOE Y BBIHYK/ICHHOE U3JTyYEHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIEKTPaJIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue NIMHBI BOJIHBI JIa3epa.
HaGmronenre nMHEN4aThIX CIEKTPOB U3TyYEHUSI.
Jlazep.
Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuwl
HaGmonenue muHeiyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JI0KA3bIBAIOIIME CJIOKHOCTh CTpOeHMs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  mo  ompeneneHuio  cocraBa
paanoakTUBHOrO u3nydeHus. CoiicTBa anbda-, OerTa-, TaMMma-u3ITydeHUS.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa W HelTpoHa. Hykionnas mopens snpa IeizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTPOHHBIM U TMO3UTPOHHBIN Oera-pacmaa. ["amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprust CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT Maccsl spa.
SnepHble peakuuu. Jlenenue u cUHTE3 A1€P.
Anepnswiii peakrop. TepmosiaepHsiid cuHTe3. [IpoOieMbl M TEPCHEKTUBEI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTULbl. OTKPBITHE MTO3UTPOHA.
Mertonpl HAOMIOIEHUS U PETUCTPALIMH DJIEMEHTAPHBIX YACTHII.
dyHnaMeHTadbHbIe B3auMoAecTBUsA. ENMHCTBO du3nueckoil KapTUHBI MUPA.
TexHuueckne ycTpoNCTBA M MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIi peakTop, aToMHasi 6oMOa.
Ilemoncmpayuu
Cu€TYnK HOHU3UPYIOUIUX YACTHIL.
Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol
HccnenoBanne TpekoB yacTuil (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DyieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUHU. [IpuKiIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Besnusi, sSpKhe 3BE3JBI, IJIAHETHI, WX BUIUMOE
JIBIDKCHHE.

CoJsiHEUHAsS cucTEMA.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruum ConHlla U 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPHUCTUKHU. JlmarpamMma «CHEKTPAIbHBIA KJIACC —
CBETHUMOCTB». 3BE3AbI TJIABHOM ITOCJIEAOBATEABHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» IS 3BE3] TJIAaBHOM MOCJIEA0BATEILHOCTH. BHYTpeHHEe CTpOoeHHE



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUH U 3Bosironun CoJHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonoxkenne u nBuxenue CoaHna B
I'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbl. UEpHBIE ABIPHL B sApax
TaJIaKTUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa06ma. Pazberanue rajgakTuk.
Teopus bosbiioro B3peiBa. PenkroBoe usinydeHue.

Macmtabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
OPWIOXKEHUH I ONpe/iesieHus MOJI0KEHUsI HeOEeCHbIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianet, Miieunoro [lyTu.

Oo6o0maromiee NOBTOpeHUe

Ponb Qu3ukm M acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOH,
COLIMAJILHOM M 3TUYECKOU cepax NesaTeTbHOCTH YeJIOBEKa, pOJib U MECTO (DU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4yHOUH KapTHHE MHpA, POJib PU3NUECKON TEOPUHU
B (GOpMHUpPOBAaHMUU TPEJCTaBIEHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢du3znueckoi KapTHUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypCcaMM MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYYHOIO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (U3MUECKas BEIMYMHA, 3aKOH,
Teopus, HaOII0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOKJIECTBO, BEKTOPBI M HMX NPOEKLIUU HAa OCH KOOPAMHAT, CIO0KECHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMI, TMPU3HAKK TOAOOUS TPEYrOJIbHUKOB,
OTIpEeJICIICHHE TUIONIA N TIIOCKUX (puryp u 00bEéMa Ted.

Buonoeusa: »nekTpuvecKkue SABICHUS B JKUBOM Mpupoze, KojeOaTenbHbIe
JNBH)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOUW NPUPOJAE, NECUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIINYECKAs CTPYKTypa TBEPABIX
TENl, MEXaHU3Mbl OOpa30BaHUsl KPUCTAUIMYECKOM PEHIETKH, CIEKTPaIbHBIM
aHaJu3.



l'eocpaghusi:  mMarHUTHBIE TOMIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHAMA DJIEKTpOIlepenad, TIEHEpaTop IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLUMOHHAsA II€Yb, pajap, PaguONpPUEMHUK, TEJIEBHU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIMOHHBIA amnmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUHUTHh TOCTHIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIEC PE3YyJbTATHl OCBOCHUSI yUeOHOTo npeaMera «Du3nkay T0KHBI
OoTpakaTb T'OTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBa, PACIIMPEHHUE KU3ZHECHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HAIPABIICHHU U
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaaaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTb IPaKTAHCKON MO3HUITUU 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKMX  TI'YMAaHHUCTHYECKHX |
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHUE B3aUMOJICHCTBOBATh C COL[UATIbHBIMUA NUHCTUTYTaMH B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K T'YMAaHUTAPHON U BOJIOHTEPCKOM JESITENIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

c(hOopMHUPOBAHHOCTH POCCUHCKOHN IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) AyXOBHO-HPAaBCTBEHHOTO BOCTTUTAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JUYHOr0 BKJIaJ]a B TOCTPOCHHUE YCTOMYMBOIO OyAylIEro;

4) 3cTeTHYECKOT0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYyYHOIO TBOPUECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) TpyaoBOro BociuTaHusI:

MHTEPEC K pa3IMYHbIM cepaMm MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (PU3MKON U TEXHUKON, YMEHHE COBEPLIATh OCO3HAHHBINA BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) PIKOJIOrHYEeCKOro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPbl, OCO3HAHHME TJI00AIBHOIO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUU B OKPYKAIOUIEH CPEle HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHue OIbITa JIeATEIbHOCTH 3KOJOTHYECKOW HAMpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (QU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKU  OCYIIECTBISATH  MPOEKTHYIO W HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEpPCAJIbHBIE YUeOHbIE TelCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITEIGHO  (DOpMYyIUpOBaTh W aKTyaJIM3WPOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh TENIA JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl M KPUTEPHH HX
JTOCTIKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHMS B  PACCMAaTPUBAEMBIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI ¢ YYETOM aHAIN3a UMEIONTUXCS
MaTepHAIbHBIX 1 HEMAaTePUATLHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JACSATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCTIEACTBUH JCSTEIBHOCTH;
KOOPAMHUPOBATH W  BBIMOJNHATH  pabOTy B  YCJIOBHSIX  PeaJbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
Ba3oBble ucciienoBare/ibCKue 1eiicTBUSA:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATEILCKON M MPOCKTHON JESITEIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pellieHus 3a7ad (PU3HUECKOTO COACp)KaHUS, NPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MPeoO0pa30oBaHWI0O W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH PUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJlM3UpOBAaTh 3ajauy,
BBIJIBUTATh THIIOTE3y €€ pEIICHHs, HAaXOJWTh apryMEHTHI AJisl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHIS;

aHAIM3UPOBATh TMONYYCHHBIE B XOJE pEIIEHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYNIHUPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHOMN
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIIEHKY HOBBIM CHTYAIlUsSIM, OIICHUBATh IPUOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCHTHh 3HAaHUS 1O (HU3MKEe B MPAKTUYECKYIO 00IacTh
KHU3HENIEATCIIEHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HbIX MPEAMETHBIX 001acTell;

BBIJIBUraTh HOBBIE UJIEH, IIPE/laraTb OPUTMHAIbHbIE TOAXO0/AbI U PEICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undopmanmeii:

BJIAJIETh HABBIKAMM IOJy4YEHUS MHPOpMALMU (PU3NYECKOTO COJIEPIKAHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHaJIM3,
CUCTEMAaTU3alMI0 M HHTEPIpETalni0 MHPOPMALUU pa3INYHbIX BUAOB U (QopM
IPEACTaBICHMUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMALINY;

UCMOJb30BaTh  CPEICTBA HMHMOPMAIMOHHBIX M  KOMMYHHKAIlMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUH HSPrOHOMHUKH, TEXHUKH O€30MMacHOCTH,
TUTUEHBI, pPecypcocOepekeHHs, IMpPaBOBBIX M  3THYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COACPKAHMS B PA3NUUYHBIX (QopmaTax c
yu€TOM Ha3zHaueHUsS MHPOPMAIUH U LIETICBOW ayJUTOPUH, BBIOUPAs ONTUMAIbHYIO
(dopmy mpencTaBiIeHHs U BU3yaaU3aluu.

KoMMyHHKaTHBHBIC YHHBEpPCAJbHbIE YYeOHbIE 1eiiCTBUA:
OCYLIECTBIIATh OOLIEHHE Ha ypokax (U3MKM U BO BHE-ypOUHOMU
NEATEIIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH()JIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEHUCTBUSA MO €€ NOCTH)KEHUIO: COCTAaBJIATH IUIAH JEUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHHUHM Y4YaCTHHUKOB, OOCYX JaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOIO yYaCTHMKA KOMAaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLCHWBAaTh HJEU C TMO3ULUU HOBM3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBepcaJbHble y4eOHbIe AeiicTBUS
Camoopranu3anus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JESITEIbHOCTh B 00JaCTH
GU3MKH W acCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIFHO COCTABJISATH IUJIAH PEIICHHsS] PAcUETHBIX M KAaYeCTBEHHBIX
3a/1ay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON paboThI C yUETOM MMEIOIIHNXCS PECYypPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

J1aBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacIMpATh paMKHA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JenaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYIUIUH B OOJACTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAJIbHBI HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHUBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMHU  TO3HABAaTEIBHOW  pedieKCMW  KaK  OCO3HaHWS
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyIbTATOB W
OCHOBaHM;



HCITOJIB30BaTh PUEMBI PeIICKCHU TSI OIICHKH CUTYaIluHd, BEIOOpa BEPHOTO
pEIICHHUS;

YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO NPUHUMATH PEUICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTBl JPYTHMX IIPH aHAJM3€ pPe3yJIhbTaToB
TESATSIIHOCTH;

NPUHUMATH ce0s1, TOHMMAasi CBOM HEJIOCTATKU M JIOCTOWHCTBA,;

NPUHUMATh MOTHBBI W apPTyMEHTHl JPYTHMX IIPH aHaM3€ pPe3yJIhbTaToB
JCATCIILHOCTH;

NpHU3HABATh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporecce nocTHKEHUS JMYHOCTHBIX PE3YJBTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmiero oOpa3oBaHus y 0OydaroUuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIJIEKT, TIPEIITOTar atoII i
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHWE, BUJICTh HANPABIICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIIBHON Cepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJanTUpPOBAThCS K
AMOIIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOUX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATBHOE COCTOSIHHUE
IPYTHX, YYUTBIBAaTH €ro TPH OCYIIECTBICHUU OOIICHHUsS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIHNX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 Kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCTO (U3UKKA B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyYCHHBIX (U3UUYECKUX MOJICTICH:
MartepualibHasi TOYKa, MHEepLUUAJIbHAsl CUCTEMa OTCUYETa, a0COIMIOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, )KUIAKOCTEHM W TBEPABIX TEJH, TOYCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;



pacro3HaBaTh (pU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJMHENWHOE
JBIKEHHE, CBOOOJHOE TaJEeHUE Tel, JBWKEHHE 10 OKPYKHOCTH, WHEPIUS,
B3auMojielicTBUe Tel, nuddy3usi, OPOYHOBCKOE NBMXKEHHUE, CTPOCHUE KUAKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, HCIApEHHE, KOHJIEHCAIMs, IUIaBJICHUE, KPUCTALIU3AIUS, KUIICHHE,
BJIYKHOCTh BO3/IyXa, MOBBIIICHUE JIABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZl€, CBS3b MEXKAY MapaMeTpaMu COCTOSIHMSI Tra3a B  HM30IpOLEccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, MCIOJB3Yys (U3NYecKue BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENICHHE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIIa,
UMITYJIbC Te€Ja, KUHETUYECKasl YHEPTUsl, MOTCHI[MAIbHAS YHEPTHsS, MEeXaHWUYecKas
paboTa, MexXaHWYECKass MOIINHOCTh, NPH OMHCAHWU TMPABWIHHO TPAKTOBATH
(U3UYECKUI CMBICI HCHOJBb3yEMbIX BEJIMYMH, MX OO0O3HAYEHWS] U E€IUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIUUMHY C JAPYTHMU
BEJTMYMHAMU;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIJIOBBIC SIBICHUS,
UCTIONBb3Yd (U3MYECKHe BEIWYHMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPrUsl XaOTHYECKOTO JABUIKEHHS MOJIEKYJI, CPEIHEKBaApaTHUYHAs
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBHsI TEIUIOBOTO JIBUTATessl; MpU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUYECKHH CMBICT HMCHOJIB3YEMbIX BEIWYHH, HX
00O3HAUEHUs] W EOUHUIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIONINE JAHHYIO
(Gu3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUEHHBIEC AIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AIEKTPUUYECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUUYHMHBI: DJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJI€, HANMPSKEHHOCTh MOJISI, TOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHWCAHWM TPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIOJIb3yEeMbIX
BENMYMH, WX OOO3HAUYECHMS W EIUHHUIIBI; YKa3biBaTh (POPMYIbBI, CBSA3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATH (PU3UUYECKHUE TPOIECCHl U SBJICHUS, HCTOIB3Ys (DU3UUECKUE
3aKOHBI W MPUHIUNBL: 3aKOH BceMupHOTo TsArotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpAHEHUsS MEXaHUYECKOW OJHEPruM, 3aKOH COXpaHEHUs HMIYJIbCa,
MPUHIHUI CYNEPHO3ULIUA CHUJI, NPUHIUII PABHOMNPABUS HHEPIHUAIBHBIX CUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHUS BEIECTBA, I'a30BbIE
3aKOHBI, CBA3b CPEHEN KUHETUYECKOW PHEPIrUM TEIUIOBOTO JABUKEHUS MOJIEKYII C
a0COJIIOTHOUM TeMmepaTypol, NEPBbIM 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAHECHUS
AJIEKTPUYECKOro 3apsiga, 3akoH KysioHa, mpu 3TOM pasidyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHUE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX O€30MMAaCHOTO WCIOJB30BAHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUA U
MPOIIECCOB C HCITOJIB30BAaHWEM TMPSMBIX M KOCBCHHBIX H3MEPEHUU, TMPH 3TOM
dbopmynupoBath mOpobJeMy/3agady U THUIOTE3y Y4eOHOro IKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIONKEHHOTO OOOPYIOBaHUSA, MPOBOJUTH OIBIT U
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHHSI (PU3NUCCKUX BEIIMYWH, TIPH
STOM BBIOMPATHh ONTHMAJBHBIN CIIOCOO HM3MEPEHHUS W HWCIOJIB30BaTh W3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXIY  (U3MYECKMMHM  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YNBTATHl IMOJYYCHHOW 3aBUCHUMOCTH (DH3UYCCKHUX BEIUYHH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh TMpaBuiIa OE30MacHOTO TPyJa MPHU MPOBEICHUHN HCCIICIOBAaHUN B
pamMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-UCCIIeNOBATENbCKOW U TMPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JIabOpaTOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THhIE 3a7ayd C SIBHO 3aJaHHOM (U3HUECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHalu3a YCJIOBHS 3a/1auu
BBIOMPATh (HU3UYECKYIO MOJCHb, BBIICIATh (U3UUCCKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMMBIE NIl €€ pelIeHHs, TPOBOIUTh PACUEThl U OIEHUWBATH PEATbHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4i: BHICTPAUBAThH JIOTUUECKH HEMIPOTUBOPEUUBYIO
[IENOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

UCIIONIb30BATh npd  pelmieHud  y4eOHbIX  3aJad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIIUU
U TIPEJICTABICHUS Y4eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJTYIaeMYH0 HH(POPMAIIHIO;

IPUBOJUTH MIPUMEPHI BKJIAJIa POCCHMCKUX U 3aPYOCKHBIX YUEHBIX-(DU3NKOB B
pa3BUTHE HAayKH, OOBSICHEHHE TIPOIECCOB OKPYXAIOMIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B TMOBCEIHEBHOUN KU3HH
TSt obecriedeHus: 6€30MacHOCTH TP O0paIeHnH ¢ TPUOOPAMU U TEXHUUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyMNIE C BBHINOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJICH,
IJIAaHUPOBaTh pabOTy TPYMIbI, palMOHATIBLHO pacHpeAcisiTh O00S3aHHOCTH U
IJIAHUPOBAThH JAECSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjiacce mpeIMeTHBIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTb CPOPMHUPOBAHHOCTh Y OOYyHAIOITUXCS YMEHUI:

JIEMOHCTPUPOBATh HA TpUMEpax poJib U MECTO (PU3HKUA B (POpMHUPOBAHHUU
COBPEMEHHOM HAay4yHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKON IEATEIBbHOCTU JIIOAEH, LIEJIOCTHOCTh U €AUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TpaHUIBl TMPUMEHEHHUS] HW3YYCHHBIX (PU3HMYECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO siApa MPU PEIICHUH (PU3UIECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SBICHUS (MPOIECChl) U OOBICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN M KBAHTOBOW (DM3UKU: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE IEWCTBHS TOKa, B3aMMOJIECHCTBUE
MAarHuTOB, JJEKTPOMATrHUTHAs WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJsA Ha
IPOBOAHUK C TOKOM W JBIDKYIIMUKCS 3apsill, SJIEKTPOMAarHUTHBIE KOJEOaHUS U
BOJIHBI, MPSMOJIMHEMTHOE pPACHpPOCTPAHEHHE CBETA, OTPAXKEHUE, IPEIIOMIICHUE,
uHTepdepennus, audpakuMs W MOJSpU3alUsg CBeTa, JHUCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass M HCKYCCTBEHHas
PaANOAKTUBHOCTD;

ONKUCHIBATh U3YUYEHHBIE CBOWCTBA BEIIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  Pa3W4YHBIX  Cped) U
AIIEKTPOMArHUTHBIC SIBICHUS (TMPOIECCHI), MCHONB3YsAd (U3MUYECKUE BEIUYUHBI:
AJIEKTPUYECKUM 3apsiji, CUJla TOKA, JJIEKTPUUYECKOE HAIPSKEHUE, SJIECKTPUYECKOE
COTPOTHBIICHHE, PA3HOCTh MOTEHIIMAIOB, 3JCKTPOJABIKYINAs CHiia, paboTa TOKa,
WHAYKUMS MAarHuTHOrO IoJisA, cwia Amnepa, cuna JIopeHma, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOIO M MAarHUTHOIO MOJIEW, MEPUOJ M YacToTa
KojeOaHmii B KoyieOAaTEeTbHOM KOHTYpe, 3apsiji W CHJIa TOKa B TIpOIecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsSHUE U
ONTUYECKAasl CHUJIa JIMH3blI, IPU OINUCAHUU MPABUIBHO TPAKTOBATH (DU3NUECKUU
CMBICIT HCIIONB3YEMBIX BEIWYMH, WX OO0O3HAYCHUS W EJUHUIBI, YKa3bIBATh
bopMynbl, CBS3BIBAIOIIME JaHHYIO (U3MUECKYI0 BEIMYUHY C JPYTUMU
BEJIMYMHAMU;



ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCIOIb3Y
dbu3nYecKue BEIUMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acToTa CBETa, SHEPrUsi U UMNYJbC (POTOHA, MEPHUO]I TOJypaciajia, YHEPTUsl CBI3U
aTOMHBIX SIJIEp, MPU ONHCAHUU TMPABWIBHO TPAKTOBATh (DU3NYECKUN CMBICI
WCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAUCHUsS] M €IMHUIIBI, YKa3blBaTh (DOPMYIIbI,
CBSA3BIBAIONINE JIAHHYIO (U3UYECKYIO BEJIMYMHY C JPYTMMHU BEJIMYUHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKOM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCIOIB3YAd (PU3NUYECKUE
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEILHOTO U NapajieIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3akOoH Jlxoyns—JleHla, 3akoH 3IEKTPOMArHUTHOU
WHJIYKI[UU, 3aKOH MPSIMOJIMHEWMHOTO PAcIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODiHmTeHa misa dhoTodddexTa,
3aKOH COXPAHEHUSI SHEPTUM, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXpPAaHEHUSA
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHHsS MacCOBOr0O 4Mcia, MocTysarsl bopa,
3aKOH PaJIMOAKTHUBHOIO pacraja, Mpu 3TOM PasinyaTh CJIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAXKEHHE U YCJIOBUS (TpaHUIIBI, O00JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBaTh H300pa)KeHHE, CO3/1aBaeMOE€ IUIOCKUM 3epKalioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHI 10 HCCIENOBAaHUIO (U3MYECKUX SIBICHUUA W
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHUIl: MPU HTOM
dbopmynupoBaTh mpoOieMy/3amady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0O0pYIOBaHUS, MPOBOJIUTH ONBIT U
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUsS] (PU3NYECKUX BEIMUYUH, TIPH
TOM BBIOMpPATh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS W HCIIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C HCIOJIH30BAHUEM
NPSMBIX HM3MEPEHHWI: TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCUPOBATH
PE3YNbTATHl MOJYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYHMH B BHJE TAOIUI U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM MCCIIET0BAHMS,

coOmoaTh mpaBmia 0€30MacHOTO TpyAa MPU MPOBEJCHUU HCCIEIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-MCCIIeIOBATEIHCKON U MPOCKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOMCTB U J1a0OPATOPHOTO
000opyI0BaHNS;

pemaTth pacy€THblE 3aJaud C SBHO 3aJlaHHOW (PU3UYECKON MOJIEIIbIO,
UCIIOb3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIU3a YCIOBHUS 3a/lauu



BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (HOPMYIIbI,
HEeoOXonuMble NJisi €€ pelieHus, MPOBOJUTh PacyUEThl U OLEHUBATH PEAIbHOCTH
MOJIYYEHHOI'0 3HAUCHHs (PU3NYECKON BETUUUHBI,

peraTh KaYeCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUUBYIO
LEMOYKY PACCYXACHUI € OMOpoil Ha HM3YyYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndecKue sIBICHUS;

UCIIONB30BAaTh NP pPEIIEHMHM  y4yeOHBIX  3aJa4y  COBPEMEHHbIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU JJI IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUU
U TIpEJICTAaBICHUS yUeOHOM 1 HAYYHO-TIONYJISIPHON UH(GOPMAIINH, TOTYyYEHHON 13

Pa3ITUYHBIX UICTOYHUKOB, KpUTHYECKU aHAJIU3UPOBATH MOTy4aeMyt0 HHPOpMaIHIO;

OOBSICHATH TMPUHUUIBI JIEUCTBUS MAalIWH, NPUOOPOB U TEXHUUYECKHUX

YCTPOMCTB, pa3auyaTh YCJIOBUS UX 0€30MAaCHOI0 MCHOJIb30BAHMS B MOBCEAHEBHOM

KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3UKE B MOBCETHEBHOW >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MPU OOpaleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOWCTBAaMH, Il COXPAHEHUsI 3[JOPOBbSl U COOJIIOJEHUSI HOPM SKOJIOTMYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTb B TpyHNe C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJEH,
IUIaHUPOBaTh PAa0OTy TIpYyNIbl, PaLUOHAIBHO pacHpelesaTh OOA3aHHOCTH U
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJleKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE paccCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoabubie | Ilpakruyeckue (1ucbp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [JOK
11 ®u3KKa ¥ METOJIbl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kniemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flumamuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAaHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FA1bE72
Wroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOI 9 1 bu6mmorexa LIOK
' Teopuu https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
32 OCHOBEI TEpMOHHAMHKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELECTBA. 5 bubnuoreka LIOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Pazpen 4. JIEKTPOAUHAMUKA

bu6mmoreka [JOK
41 uekTpocTatiia 10 https://m.edso0.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpUYeCKuld TOK. TOKH B 12 bubnuorexka [IOK
' Pa3IIMYHBIX CpeIax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB ¥ TeM uu@poBbIe
Ne o/m P Kontpoasubie | Ilpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazpen 1. JIEKTPOAUHAMUKA
11 MarunuTHoE€ 110J1e. IJIEKTPOMarHUTHAs 11 1 3 bubnuoteka [IOK
' WHIYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSI 1 BOJIHbBI
21 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' KoneOaHus https://m.eds00.ru/7f41c97¢
59 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frHKa https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 24

Pazzen 3. OCHOBBI CHEIIUAJIbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcCHOBBI clieUaIbHOM TEOPUU 4 1 bubnunoreka [IOK
' OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnuoreka [IOK
4.1 DNIeMEHThI KBAaHTOBOW ONTUKH 6 https://m.edsoo.ru/7fA1c97¢
4.2 Crpoenue atoma 4 bubnuoreka [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/7f41c97¢c

4.3 ATOMHOE AP0

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKI 7 Et?ri?/?r?iiiiﬁ?/fﬂlc%c
Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE

61 | Oobumonee nowtopernie ‘ o oo 1AL
Hroro no pazzneny 4
PeszepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Kourpouabnsie | IlpakTuyeckue A op
n/m Bcero u3ydyeHusi | oOpa3oBarTesibHbIE
padoThI padoTbl
pecypcbl
dusznka — Hayka 0 IpHUPOJIE.
1 Hayunrie MeTg;H 1'[03pH£-II/I5[ 1 1 Henens bubmorexa [IOK
i https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u MecTo pusuku B
(hopMUPOBaHUHU COBPEMEHHOM bubnuoteka [IOK
2 _ 1 1 menens
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATEIHLHOCTH JIFOIEH
Mexannueckoe IBIKEHHE.
OTHOCHTENBHOCTh MEXaHUYECKOTO bubnuoreka [IOK
3 1 2 Henend
nBrokeHus. [lepemernienre, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
PaBHOMEpHOE IIPSIMOJIMHEWHOE bubmuoreka LIOK
4 p p 1 2 Henens 1
NIBIDKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEeHHOE NPSIMOIMHEHHOE bu6 K
5 YCKOD p 1 3 Heens noauoteka 11O
NIBIDKEHHE https://m.edsoo.ru/ff0c372¢
CBoOoHOE MasieHue. Y CKopeHue bubnunoreka [IOK
6 1 3 Henens
CcBOOOIHOTO MaicHUS https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHO€ IBUKEHUE.
7 JIBr>keHre MmaTepruagibHOM TOUKH 110 1 4 wenens bubmorexa [IOK
p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU
8 [Ipunuun otHocutensHoCTH ["anumnes. 1 4 genens bu6nmnoreka [JOK



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

NHepruanpHbIE CUCTEMBI OTCUETA.
Ilepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CYIIEPIIO3UIINHU cHil. BTOpon 3aKkoH 5 Henmensa bubmmorexa LHOK
yrep ) p : https://m.edsoo.ru/ff0c3be8
HrproTona yist MaTepuaibHOU TOUKH
Tperun 3akoH HeroToHa 114 bubmmoreka [JOK
10 5 Henens
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro TsaroteHus. Cuia
11 TsokecTd. IlepBas kocMHuuecKast 6 Henens bubmmorexa HOK
- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
12 6 Henens
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenust. KordbdbunueHT TpeHust.
13 Cuna cin OTI/IBneI({bI/Iq:I npu BI/I)II)(GHI/II/I 7 Henens bubmmorexa [JOK
p pHa A https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH WJIH ra3e
[ToctymarensHOE U BpalaTeabHOE
1 JBIKEHHUE a0COJIFOTHO TBEPOTO Tea. 7 bu6mmoreka [JOK
HCIOCIIA
Mowment cuibl. ITnedo cunel. Ycnosus A https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TeNa
Nmmynsc MaTepuanbHOM TOUKH,
CHUCTEMBI MAaTEPUAIIbHBIX TOYCK. bu6mmoreka [JOK
15 8 Henens
WMiynbc cuiibpl. 3aKOH COXPAaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyasca. PeakTuBHOE ABIKEHHE
PaboTa 1 MOIITHOCTH CHJIBIL.
Kunernueckas sHEprus MaTepuaaIbHOW bu6nuoreka LIOK
16 8 Henens
Touku. Teopema 06 n3MeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn
17 [ToTreHuunanbHas SHEpPrusl. 9 Henens bu6nmoreka [JOK



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

[MoreHumansHas SHEPTUs yupyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[MoreHumanpHas SHEPrus Te1a BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHumanbHbIe U HENOTEHIIMATBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEeHIIMAIBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOHW DHEPTUU CUCTEMBI TEIl.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTrUH

9 Henens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnas pabota «ccrnemoBanue
CBs3U pa6OTI)I CHUJIbI C UBMCHCHUEM
MEXaHUYECKOH SHEPTHH Tella Ha
MIPUMEpPE PACTSHKEHUS PE3HHOBOTO
KTyTa»

10 Henens

20

KonTtponpHas padoTa mo teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

10 menens

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

21

OcHOBHBIE [TOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. Auddysus

11 menens

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEN

11 mepens

23

Macca MOJICKYIIL. KommuectBo
BemiecTBa. IloctosHHas ABoraz[po

12 enens

24

Tennosoe pasHoBecue. Temneparypa
u e€ usMepenue. lllkana remmeparyp

12 nenens



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

Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bub6mmoreka [JOK

25 13 nenmens
ypaBaenue MKT A https://m.edsoo.ru/ff0c4fde
AOcoJoTHas TeMIeparypa Kak Mmepa
CpeaHEN KUHETUYECKOM SHEPrUuun bubnuoteka [IOK
26 13 nenmens
JBUKCHHS MOJIEKYJ. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanbroHa. ['a30BbIe 3aKOHBI 14 menens
JlabopaTtopHnas padota «MccnemoBanue
28 3aBHCHMOCTH MEXIY MapaMeTpaMu 14 uenenst
COCTOSIHHS Pa3pEKEHHOTO Ta3a
H3omporiecchl B nAcaIbHOM ra3e u ux bu6mmoreka [JOK
29 15 nenmens
rpaduyeckoe npeacTaBieHNue https://m.edsoo.ru/ff0c570e
Buyrpennsisa sueprus
TEPMOIUHAMHYECKOU CUCTEMBI U
crrocoOnI e€ m3MeHeHus. KoandyecTBo bubnuoreka [IOK
30 15 menens
TEIJIOTHl U paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
rasa
bubnuoreka [IOK
31 Bup Terutonepenaun 16 nemenst
A ped " https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIUIOEMKOCTDH BEILIECTBA.
bubnuoreka [IOK
32 KonnuecTBo TemnoTel npu 16 nenmens
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuadaTHbIN Mpo1Iecc
IlepBrlii 3aKOH TEPMOIMHAMUKH U €TO bu6nuoreka LIOK
33 17 "enens
IIPUMEHEHHE K U30TpoleccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs npoiieccos B bubnmnoreka [JOK
34 p pont 17 uenens 1

npupoje. Bropoi 3akoH

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

TCPMO AUHAMHKU

[Tpunnun aeiicteus u K11/ remoBoi

bub6mmoreka [JOK

35 18
MalIUHBI HeAST https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KI1/] 18 uenenst
37 DKOJOTUIECKHE TIPOOIEMBI 19 enens
TETJIOPHEPTreTUKU
38 O6o0matomuii ypok «MomnekymnsipHas 19 nene bubnuoteka [IOK
H JIST
¢uzuka. OCHOBBI TEPMOIUHAMUKIY A https://m.edsoo.ru/ff0c6938
KounTponsHas paboTa o teme
39 «MonexynsipHas puznka. OCHOBBI 20 Hezenst bubmorexa [OK
YA ’ " https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKH
[Tapoo6pa3zoBaHue U KOHJEHCALIUSL. bubnuoreka [IOK
40 20 uenens
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIIbHAS
41 BJIQXKHOCTB BO3Tyxa. HachIeHHBIH 21 nenenst brbmmorexa [OK
AYXa. - A https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrannuueckue u
amopdHbIe Tea. AHU30TPOITHS bubnuoreka [IOK
42 _ 21 Henens
CBOMCTB KpHCTasuioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. CoBpeMEeHHbIE MaTepUabl
[1naBneHue U KpUCTAIIU3AUSL.
43 VY enbHas TEIUIOTa IIABJICHUS 22 Henens Brbmoreia IJOK
' " https://m.edsoo.ru/ff0c6708
CyOnumanus
bu6mmoreka [JOK
44 v 0 22
paBHEHUE TEIJIOBOTO OanaHca HeJIest httos://m.eds00.1u/f0C6820
OnexTpusanus Tei. JIEKTPUIECKUH
bu6nmoreka [JOK
45 3aps. [IBa Bua 3€KTpUUECKUX 23 Henens

3apsI0B

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c6820
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[IpoBOIHUKH, AUIIIEKTPUKHU U

46 IOJIYIIPOBOJHUKU. 3aKOH COXpAHEHUS 23 "Henens Bubmorexa HOK
yap ’ P https://m.edsoo.ru/ffOcébcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. To4yeuHbIN JIEKTPUUECKUU 24 nenens bubmorexa [OK
’ https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanpsisk€HHOCTB 27IEKTPUIECKOTO
nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
48 . 24 uenens
BNEKTpUYECKUX noseu. JInnun https://m.edsoo.ru/ff0c6df2
HAaIPsHKEHHOCTU
PaboTa cui amekTpocTaTuuecKkoro
49 nons. [Torennman. PasHocts 25 Henemnst bubmorexa [IOK
) ’ https://m.edsoo.ru/ff0c6f00
MOTEHIHAJIOB
[TpoBOAHMKY U AUDTIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE 25 nenens bubmmorexa LHIOK
p ’ https://m.edsoo.ru/ff0c7018
JlunnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. KoHmencaro 26 nenens
p a p A https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIOCKOTO
52 KOHIEeHcaTopa. DHeprus 3apsnuKEHHOTO 26 nenens Brbmoreka TJOK
8 pa. P P https://m.edsoo.ru/ffOc72c0
KOHJIeHCaTopa
JlaGoparopnas padora "U3mepenne
53 P "p P P " 27 Henens
ANEKTPOEMKOCTH KOHCHCATOpA
[IpuHIMIT 1EUCTBHS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOMHPOBATHHOTO
54 anmnapara, CTpyHHOTO IIPUHTEpA. 27 Henens

DnekTpocTaTHyecKas 3alinTa.
3azeMIIeHUE HIEKTPOIPHOOPOB



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

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuiecTBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpsbxenue.
Conporusnenue. 3akoH Oma Jyist
ydJacTKa [eru

28 Henensa

56

[TocnenoBarenpHOE, NapauIeIbHOE,
CMEIIAHHOE COEUHEHHE
MPOBOHUKOB. JIabopaTopHas paboTa
«M3yueHne cMenaHHOro COE€TMHEHUS
PE3UCTOPOB»

28 Henensa

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

57

PaboTta 1 MOLITHOCTB 3JIEKTPUUECKOTO
TokKa. 3akoH J[xoynsa-Jlenma

29 uenensa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma jy1st TOJTHOHM (3aMKHYTOM )
anekTpuueckon uenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue DJIC ncrouHuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

29 "enens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTPOHHAs MPOBOIUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAJUIOB OT
Temreparypsl. CBepXIpoBOAUMOCTh

30 menens

60

DNEeKTpUUECKUHU TOK B BaKyyMe.
CBOHCTBA AJIEKTPOHHBIX ITYYKOB

30 menmens

61

[TomynpoBoAHUKH, WX COOCTBEHHas U
npUMecHasi poBoaAUMOcTh. CBOKCTBA
p—n-nepexoxa. [loaynpoBoaHUKOBbIE
pUOOPHI

31 "Henens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

aﬂeKTpI/I‘-IeCKI/II/IVTOK B paCTBOpax u
paciiiaBax 3JICKTPOJIHUTOB.

31 nenens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIEKTPOTUTHYECKAS IUCCOLIUAITHSL.
DNEeKTPOIN3

DNEeKTPUYECKUU TOK B ra3ax.

CamMOCTOSITeIIbHBIN U bu6mmoreka [JOK
63 . 1 32 Henens
HECAMOCTOSITENIbHBIN pa3psal. MoIHuUA. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npubopsl U
YCTPOWCTBA U UX IIPAKTUYECKOE bubnuoreka [IOK
64 1 32 menens
npuMmeHenue. [IpaBuia TexHuku https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH
O6o0maromuii ypox bubnuoteka [IOK
65 1 33 menens
«DNEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa mo teme
«Onekrpocratuka. [locTosHHbBIN bubnuoreka [IOK
66 N 1 33 Henens
a1eKTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpeIax»
PezepBHblit ypok. KonTposbHas bubnuoreka [IOK
67 1 34 nenens
pabora 1o Teme "DyeKTpoIuHaMuKa" https://m.edsoo.ru/ff0c8c56
68 Peseprubiit ypok. O60061Iaronuii ypok 1 34 nenens bubnuoreka [IOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoasubie | Ilpakrnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoTbI padoThI
pecypcbl
[TocTostHHBIE MAarHUTHI U UX
1 B3auMo/ieiicTBe. MarHuTHOE MojJie. 1 1 bu6mmoreka [JOK
. HeJIest
Bexrop marautHOM HHAYKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKITUU
MarauTHO€ MoJjie MPOBOTHUKA C
TokoM. OmbIT Dpcrena. bubnuoteka [IOK
2 N 1 1 menens
B3anmoaericTBre NpoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «M3ydyeHue bubnuoreka [IOK
3 1 1 2 Hemenst
MAarHUTHOTO TOJISI KATYIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HA
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.
JlaGopaTtopHnas pabota bubmuoreka [IOK
4 patop p . 1 1 2 wenens 1
«UccaenoBanue neiicTBUs https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)
JleiicTBre MarHUTHOTO TOJISL HA
5 JBUKYILYIOCS 3apSKEHHYIO YaCTHUILY. 1 3 bu6nuoreka [IOK
HEJensa
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekrpoMarHuTHas uHAyKus. [lotok
6 BEKTOpa MarHuTHOM uHAYKuMu. IC 1 3 "enens
WHJYKIUU. 3aKOH 3J€KTPOMarHUTHOM



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

nHaykuuu Papaaes

JlabopaTtopnas pabota
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI UHAYKIOHUN»

4 genens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHEeprusi MAarHUTHOTO TIOJISE KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

4 genens

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs 11€Yb

5 nenmens

10

O6o06matomuii ypok «Marautaoe
noJie. DIEKTPOMAarHUTHAS HHIYKIIHS

5 Henmens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa mo teme
«MarauTHoO€ 1oJI€E.
DNeKTpOMarHuTHas MHIYKIIHASY

6 "Henens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. ['apmonnueckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJeOaHU.
[IpeBpaienue sHeprun

6 Hemens

bubnuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JIaGopatopHas paborta
«HccnenoBanue 3aBUCMMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH U MaccChl Ipy3a»

7 Henens

14

Konebarenbubid KOHTYp. CBOOOIHBIC

7 Henens

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



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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM K0JIe0aTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKUMU U
OJICKTPOMAriuTHBIMU Ko1e0aHUSIMHU

15

®opmyna TomcoHa. 3akoH
COXpPAaHCHUA DHEPIr'UK B UJCAJIBHOM
KoJie0aTeIbHOM KOHTYpE

8 nenens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyXarOmux
KoJeOaHusx. BelHyXIeHHbIE
MexaHWJeCcKHe Konebanus. Pe3oHaHc.
BI)IHY)K)ICHHI)Ie BHGKTPOMBFHI/ITHBIC
KoJIeOaHus

8 nenens

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

17

[TepemennbId TOK. CUHYCOMAQTBHBIN
MepeMEHHbBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILTUTYAHOE U
JEUCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U
HaNPSHKCHUS

9 Henens

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpouszBoacTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

9 Henens

19

YCTpOHCTBO U TPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa epeMeHHOT0 TOKa, TUHUMA
3NeKTponeperay

10 menens

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

20

OKOJIOTUYECKHE PUCKHU IIPH
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib3oBaHus
IEKTPOIHEPTHH B IOBCETHEBHOU
KHU3HU

10 menens



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [Tepuoa. Ckopoctsb

bubmuoreka [IOK

21 11 "enens
pacrnpoCTpaHEeHUs U JIJIMHA BOJIHBI. A https://m.edsoo.ru/ff0cca54
[Toniepeunsie ¥ MPOAOIBHBIE BOJIHBI
3Byk. CkopocTb 3ByKa. I'poMKOCTh bubnuoreka [IOK
22 11 "enens
3ByKa. Boicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 CBOMCTBA U cKopocTh. IlIkana 12 "enens bubmorexa [IOK
p ) https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBS3U U
24 TeneBuieHus. PazButue cpencTs 12 "enens
cBs3U. Pagnosiokamus
Kontpoabnas padota «Konebda
o5 HTpoJbHasA padboTta «Konebanus u 13 Henens bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssmoamHEtHOE pacIpoCTpaHeHHuE
26 CBIZ:Ta B OJHOPO IfOf/i cpe ep 13 "enens bubmmorexa [JOK
Ij poA pene. A https://m.edsoo.ru/ff0cd350
ToueuHslit ICTOYHMK cBeTa. JIyd cBeTa
OtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
27 csera. [TocTtpoenne n3o0paxeHuu B 14 uenens bubnmorexa [JOK
' p p A https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaJjie
IIpenomnenue ceera. [lonmHoe
BHyTpeHHee oTpaxeHue. [Ipeaenbubin bubnunoreka [IOK
28 14 wenens
YIOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpayKEHHS
JlaGoparopnas padora «M3mepenne
29 paTopHa:d p p 15 nexens bubmuoreka [IOK
IOKa3aTess NPeIOMIICHUS CTEKIa» https://m.edsoo.ru/ffOcd67a
JInusel. [TocTtpoeHune n3o0paxxeunii B
30 P p 15 wenens bubmuoreka [IOK

nuH3e. opmysa TOHKOM JIMH3BI.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBeauueHne TuH3bI

JlabopaTtopnas pabota

31 «HccneqoBanme CBOMCTB 16 Henens
M300paXKeHUH B IMH3aX)

Hucnepcus cera. CI0XHBINA COCTaB
6enoro csera. L{Ber. JlabopaTopHas

32 16 "enens
pabora «Habnronenue aucrepcuu
CBETa»

33 WnuTtepdepennus cera. Audpakuus 17 nenens bubnnoreka [IOK
ceeta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
[TorepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK

34 17 nenenst
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
Ontryeckue npuOOPLI U YCTPOUCTBA U

35 pHbop yerp 18 nenens
YCJIOBHS UX 0€3011aCHOTO IPUMEHEHHUS
['panuIIBI IPUMEHUMOCTH
KJIaCCUYECKOHW MeXaHUKH. [TocTynaTel bubnuoreka [IOK

36 _ 18 menens
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEJILHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.

37 3aMeqeHne BpEMEHHU U COKpAIllEHHE 19 »enens Bu6morexa HOK

a p pattt https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMMYJIbC PENATUBUCTCKON
38 yacTAnbl. CBSA3b MACCEI C DHEPTUEH U 19 menens Bubmorexa HOK
' p https://m.edsoo.ru/ffOcfc68
HUMITYJT5COM. DHEPTHUsI IOKOs
KontpoabHasg padbora «OnTHKa.
39 OCHOIIZLI cneulfaanoﬁ TEOPHUHU 20 Henens Bubmiorexa OK
p A https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®ortonsl. Dopmyia [1nanka. JHeprus 20 Henenst bubnuoreka [IOK



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

U UMITYJIbC (poTOHA

https://m.edsoo.ru/ffOcfel6

OTKpbITHE U UCCIIE0OBAHUE

bu6mmoreka [JOK

41 . A.T. 21
borospexra. Onbrrer reaet https://m.edsoo.ru/ffOcffc4
CroieroBa
3akons! poTodrddekra. YpaBHeHue
42 OuvHmrerHa g GoToaddexra 21 nenenst bubmmorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gporosddexra
JlaBnieaune cBera. OnbiTe [1. H.
43 JlebeneBa. XUMHUYECKOE NEUCTBUE 22 Henens bubmmorexa [JOK
ACBA. a A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoucTBa U
4z MIPaKTUIECKOe TPUMCHEHHE: 29 nenens
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIHO/T
Pemenne 3amad mo temMe «JIEMEHTBI bubnuoreka [IOK
45 o 23 "Henens
KBAHTOBOM ONTHKI)) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuro o-4acTu 23 Henens bubmmorexa [IOK
pOOPA p e A https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [IOK
47 I1 b 24
OCTyAaTRl bopa et https://m.edsoo.ru/ff0dOafa
Uznyuenne u norioieHne (poToHOB
48 i 1/131:2 exone aTOMi oz[Hoqr)O OBHA 24 wenens Brbmoreia IJOK
p p . P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha apyroi. Buapl ciekTpoB
BoanoBble cBorcTBa yacTull. BoIHBI
e bponna. KopnyckynspHo-
49 Ac bp PITyCKYJISIp 25 Henens bubmuoreka [IOK

BOJ'IHOBOI/IV,Z[ya.HI/BM. CnoHTaHHOE U
BBIHY>KACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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50

OTkpbITHE paInOaKTUBHOCTU. OTBITHI
Pesepdopaa o onpeneneHuno cocraBa
PaIMOaKTUBHOTO M3TYy4CHUS

25 Henens

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

51

CporictBa anbda-, 6era-, raMma-
n3iy4yeHus. BiousHue
PaMOAKTUBHOCTH HA KHBBIC
OpTraHU3MBI

26 Henensa

52

OTKpbITHE TPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIM U IO3UTPOHHBIN OeTa-
pacnana. ['aMma-uznydeHnue

26 Henensa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HYKIIOHOB B SIpE.

S nepHbie peakiuu. S nepHbIA peakTop.
[Tpo6eMbl, IEPCTIEKTUBHI,
9KOJIOTMYECKUE aCIEeKThI IACPHOU
SHEPreTUKU

27 "Henens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PEruCTpaLMK JIEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMeHTalIbHbIE
B3auMoOaeuCcTBUA. EAnHCTBO
(bu3MYECKOU KapTUHBI MUPa»

27 "Henens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€3nH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/1bI, IUIAHETHI, UX BUIUMOE
nBrkenne. CoaHeyHas cCHUCTEMa

28 "enens

56

Connue. CoslHeYHast aKTUBHOCTb.
Hcrounnk sHeprun ConHIa 1 3BE37

28 "enens

57

3BE3/IbI, HX OCHOBHEIC
XapaKTEPUCTUKH. 3BE3/1bI INIABHOU

29 Henens



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

MOCJIeIOBaTeNLHOCTU. BHyTpeHHEee
cTpoeHnue 38€31. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUH U
spomoruu CoHIIa U 3BE3]

58

Muneunbin [yt — Hama ["anakrtuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamakTtuke. ['anaktuku. YepHble abIpbl
B sIpax ralakTHK

29 uenensa

59

Bcenennas. Pazberanue rajiakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznydyeHue.
MeraranakTuka

30 menens

60

Hepemennsie mpoGieMbl aCTpOHOMUU

30 menens

61

KonTtponbHas padota « 37eMeHThI
aACTPOHOMHUU U aCTPOPHUIUKI»

31 "enens

62

O6o06matomuii ypok. Posib ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax nesTeIbHOCTH
YyeJI0BEKA

31 menens

63

O6o06maromuit ypok. Pons u mecto
(DU3HMKH ¥ aCTPOHOMHMH B
COBPEMEHHOU HAyYHOU KapTHHE MHpPA

32 "enens

64

O6o6maromuit ypok. Posb
¢u3nveckoit Teopun B GOpMHUPOBAHUI
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa

32 Henens

65

O6o6maromuit ypok. Mecro

33 "enens




(u3nvecKoil KapTHHBI MUpPa B 00IIEM
PsLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MTPEJICTABICHUH O IPUPOJIE

PesepBHbIl ypok. MaruutHoe nose.

66 1 33 menens
DNEeKTPOMAarHUTHAS WHIYKIIHS
PesepBubriit ypok. Ontrka. OCHOBBI
67 CHEIMAILHOM Teoprun 1 34 uenens
OTHOCHUTEJIbHOCTH
Pesepnsiit ypok. KBanToBas ¢uzuka.
bu6mmoreka [JOK
68 DJIeMeHTHI aCTPOHOMUH H 1 34 nepens
https://m.edsoo.ru/ff0d1784
acTpopU3NKI
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TIPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

®dusuka 10 knacc/Msikuies I7.51., Byxoies b.b., Corckuit H.H.

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

®uzuka. 10 kiacc. Meroauueckoe nmocodbue k yueonuky I'.51. MsikumreBa, A.3. CuHsikoBa
HWcrounuk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-k-uchebniku-

myakisheva-sinyakova/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU

UHTEPHET

bu6mmoreka IIOK https://m.edsoo.ru

https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-k-uchebniku-myakisheva-

sinyakova/
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