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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom ¢enepaibHOl paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pe3yjibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «Ousnka» mo rogaM o0yueHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS. €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, IOCKOIbKY (PU3NUYECKHE 3aKOHbBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METO]I TO3HAHHUS IIPU BBIIOJHEHUH UMM Y4€OHBIX HCCIEOBaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOUAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSX MaT€pUHU, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TNpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (U3MUECKUEe TeopuH ((popMHUpOBaHUE TMPEICTABICHHUHN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U J1abOpaTopHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpolLecca HCXOAsl U3 OCOOEHHOCTEH IUIAHUPOBAaHUS WU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yAENAETCS PEUIEHUI0 pacd€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3feia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
1abopaTOpHOTO O0OpPYAOBAaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHS OOYyUYaIOIIMXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pE3ysibTara H3YYCHHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEUIEHUS Pa3IUYHbIX 3aJad C SBHO 3aJlaHHOMN
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSIHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme Mo (U3MKE TMepeueHb J1abopaTopHBIX WU
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbl HAYYHOI'0 NO3HAHUSA

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TNEpeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGnronenne aBuKeHHs] Tena, OpOILIEHHOTO IMOJA YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHnne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIbIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOM TOUKH. TpeTunii 3akoH HproTOHA 1J1s1 MaTepUaIbHbIX TOYECK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koaddunuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U MTAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3SHUKAIONIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHECHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedhopMupoBaHHOM  TpyxkuHbL.  [loTeHuManbHass dSHeprus  Tejda  BOJM3U
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomsl

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeeil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HAcaIbHOrO raza. AOCOJIOTHas TeMmrepaTrypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [lanbToHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHMUI.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnpITel, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHHUS HACAIbHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y JA€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBUS. DKOJIOrMYECKHE MPOOIeMbl TETUIOIHEPTrEeTUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKku u3 OYTBUIKKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATeNsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YjaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratnueckoro  mnoia.  llotenmuman.  Pa3HocTh
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOT 0 TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTUYECKASA TUCCOUHUALMA. DIEKTPOIIN3S.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JTUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHraia.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOABWKYLIEH cuibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOr0 AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsal U IpOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduku U CBONCTBA, TPUTOHOMETpHUUYECKHE (HYHKIIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonoeusa: MexaHn4eckoe IBWKEHHE B >KMBOW mpupoze, Auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIJIONEPENAUYH, TEIJIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: DUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAIJIOB, AJIEKTPOJMTHUYECKAs IHCCOLMALNS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYrue), JIBUrareilb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHbIE npuOopBHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uHAYKUMU. [lpuHuun cynepno3unuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHuTHOTO TOJI JJMHHOTO MPSIMOTO IMPOBOJHUMKA M 3aMKHYTOTO KOJBLEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOW WHAYKOMH. [loTOK BEKTOpa MArHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne neiCTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
'apmonnyeckue konebanus. Ilepuon, wactora, amrumryaa u (aza KoseOaHUU.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCAIbHOM KOJIe0aTeTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
Kosebanus. Pezonanc. BeiHY)IeHHBIC 3JI€KTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKU MPU MPOU3BOJCTBE 3IeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjeOaTeIbHOW CHUCTEMBI (TIPY>KUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KOJeOaHWM Tpy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JiuHA BOJHBL [lomepeuHble W MPOJOJBbHBIE BOJHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIIMTIBI paguoCBsI3K U TeneBUAeHUs. Panqnonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnronenne cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHoOuU cpene. JIyu ceera. ToueuHbIi HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparImMx U pacceuBaronux JuH3ax. GopMyna TOHKOW JIMH3BL. YBEIHUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN ammapaTr, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPHUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUILbI. 3Heprm{
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0HBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunk, coiHeUHas 6arapesi, CBETOAUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
TyaJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHedyaThIX CIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKU. DKOJIOTUYECKHUE aCIEKThI IAEPHON SHEPTrEeTUKHY.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTUHE MHpA, POJib PU3NUYECKON TEOPHUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumores3a, (pusmyeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOCKUMHU HA OCHU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, EUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOJKHO OOECIEUUTHh TOCTUKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYyYaromIMXcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE peaan3allid OCHOBHBIX HaIpPaBJICHUU
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHIMCKUX YUEHBIX B 0071aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM 4YHCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepam npodecCHOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA IPOTS>KEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIeld yCTOMYMBOTO Pa3BUTHS YEI0BEUYECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoIiecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETLHO ~ (DOPMYJIMPOBaTh W aKTyaJIM3UpOBaTh  mpolieMmy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C YUYETOM aHalM3a UMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pEIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

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

PabGora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpPXKAHUS B Pa3IMUHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JAEUCTBHM C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (OPMYITHUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO JSPYIUIHMH B 00JACTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMHU  TO3HABAaTEIBHOW  pedeKCHd KaK  OCO3HAHHS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpHU aHAIU3€ PE3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUSI MPOrPaMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIIOYAIONICTO CIIOCOOHOCTh IIOHMMAThL CBOE SMOILIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peniaTh KOHPIUKTHL.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHU CTPOCHUS Ta30B, KUJIKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHJEHCAIMs, TUIABJICHUE, KPUCTAJIU3AIUs, KUICHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JIBMKEHUE, HCMOJb3ysl (DU3NYECKUE BEJIUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(GU3UYECKUI CMBIC HMCHOJb3yeMbIX BEJIMYMH, HX OO0O3HAYEHUS W EAUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIeparypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCTOJIB3YEMbIX BEJIWYUH, HX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUECKHUMN 3apsij,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIIMYNHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIUI CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHUS HHEPLHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
AIEKTPUYECKOr0 3apsifa, 3akoH KyloHa, Tpu 3TOM pas3inyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO UCIOJIb30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0OpYIOBaHMS, MPOBOAUTH OMNBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UYECKUMH  BEJIIMYUHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIr0/1aTh MpaBwiia 0E30MacHOr0 TpyAa MpHU MPOBEISHUM UCCIEIOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHAJN3a YCJIOBUS 3a]1a4uH
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbBIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIN U
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIEr0 MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YIACTHUKOB IPYIIIBI B PEIICHUE pacCMAaTPUBAEMON TPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AICKTPUUYECKUH 3apsl, Tyd CBETa, TOYCUHBIH MCTOYHHUK CBETA, SiACpHAsI
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACHCTBHS TOKA, B3aUMOJICHCTBHE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, audbpakuus W TONApU3alMig CBETa, JHUCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOICTBA BEIIECTBA (IIEKTPUUECKHE, MarHUTHEHIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLMAJIOB, AIEKTPOJABIKYIAs CUja, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHui, (OKyCHOE pacCTOsIHHME U
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIJI€P, MNpPU OINUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUNA CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUs M €JMHULBI, YKa3blBaThb (HOPMYIIbI,
CBA3BIBAIOIIME JIAHHYI0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUMHAMM,
BBIYMCIISATH 3HAU€HHE (PU3NYECKON BETUUUHBL;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLHUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATENBHOTO U MAPAIIIENBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WUHIYKLIHAH, 3aKOH MPSAMOJIMHENHOIO pAaclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHue OifHIuTelHa ans gotodrddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIBl, 00JacTH)
IPUMEHUMOCTH;

ONPENENATh HAIIPaBJIECHUE BEKTOPAa MHAYKIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHl 10 MCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
OpsIMBIX  M3MEPEHUH: TPU ATOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHUPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOIUI U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax ydeOHOro SKCIEPUMEHTa, Y4eOHO-MCCIIENOBATENLCKON U MPOEKTHOU
JESITEIbHOCTH C MCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY pACCYXICHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTHU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TIpEACTaBIICHUS Y4eOHOU U Hay4YHO-TIOMYJSPHON MH(POpPMALIMU, MOTYyYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATD JEATECIIBHOCTh B HECTAHNAPTHBIX CUTYalUAX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @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

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

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

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



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunbie MeT(})[K 13 HO?I,)H.:HI/I;[ 1 05.09 bubmorexa HOK
v a ' https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMHUPOBAaHUH COBPEMEHHOM 1 07.09 bubnuoreka [IOK
HAay4YHON KapTHHBI MHpPa, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 12.09 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, ' https://m.edsoo.ru/ff0c3508
yCKOpEeHUe
PaBHOMEpHOE NpAMOJIMHENHOE bubnuoreka [JOK

4 1 14.09
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 19.09 bubnunoreka [JOK
JIBU>KEHUE ' https://m.edsoo.ru/ff0c372e

5 CBoOoaHOE majieHue. Y CKopeHue 1 21.09 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA ' https://m.edsoo.ru/ff0c39cc
CrapToBasi MOHUTOPHHIOBAs paboTa.

7 KpuBonuHeliHOE BUXKEHUE. 1 26.09 bubnuoreka [IOK

JIBr>keHre MaTepuaibHOM TOUKHU 10
OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada



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

[IpuHnun otHOCUTENBHOCTH ['anunest.

bubmuoreka [JOK
8 HNuepuuanbHble CUCTEMBI OTCUYETA. 28.09
. https://m.edsoo.ru/ff0c3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 CYIIEPIIO3UIIMHU CWI. BTOpon 3aK0H 03.10 bubnmorexa LOK
yiep - TOpoH 3 ' https://m.edsoo.ru/ffoc3be8
HeroToHa 1711 MaTepuabHON TOYKU

10 Tperun 3akoH HproToHa 1ist 05.10 bubnnorexa [JOK
MaTepHalbHBIX TOYEK ' https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsokecTH. [lepBas kocMuyeckast 10.10 bubmorexa HOK

- P ' https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec 12.10 bubmuorexa [JOK
Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduuuent tpenust.

13 Cuna czn OTI/IBJ‘IGI-(IbI/Iq})I pu ,I[BI/IE(GHI/II/I 17.10 bubmorexa LOK

P P ' https://m.edsoo.ru/ff0c3f76
TeNa B KUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpaliaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. 19.10 bu6mmoreka [JOK
MowmeHnT cuisl. [lnedo cuiel. YcnoBus ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmmynsc MaTepuanbHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. 2410 bubnunoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS ' https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOIITHOCTB CHITBI.

16 Kunernueckas 3Heprusi MaTepuaIbHON 26.10 bubnuoreka [IOK

TOYKH. TeopeMa 00 U3MECHCHUH
KHHETUYCCKOH OHCPTHUU

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c3f76
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17

[TorenumansHas 3HEPTUSL.
[ToTeHumanpHas 3HEPIUs ynpyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[loTennmanpHas 3Heprus Teaa BOIu3u
MIOBEPXHOCTU 3eMJIU

07.11

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTHUU

09.11

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnemoBanue cBsi3U pabOTHI CHITBI C
W3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UHOBOTO JKT'yTa»

14.11

20

KonTtponsHas paboTa o teme
«Kunemaruka. /lnHamMmuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

16.11

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
nsuxenue. Auddysus

21.11

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

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPABIX TEN

23.11

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctosHHas ABOF&I[pO

28.11

24

TennoBoe paBHOBECHC. TeMHepaTypa

30.11



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

u e€ n3mepenue. [llkana remneparyp
Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bub6mmorexa [{OK

25 ypaBaenue MKT 0>.12 https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHeN KUHETUYECKOM SHEPruun 07.12 bubnuoreka [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH [lanpToHa. ['a30BbIC 3aKOHBI 12.12
JlabopaTtopHnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY 14.12
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B HA€AIbHOM Ta3e U UxX 19.12 bu6mmoreka [IOK
rpaduvIecKkoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3meHnenus. KomuyuectBo 1.1 bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubmuoreka [JOK
31 Bt Teriomepesa-y 26.12 https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonunuecTBo TennoTel npu 28.12
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK

MNPUMCHCHUC K U30IIpoLcccaM

https://m.edsoo.ru/ff0c5efc



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
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HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akon Bubmmorexa LIOK
PHPOZE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicreus u KII/ TerumoBoi bub6mmorexa [{OK
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uznka. OCHOBBI TEPMOIUHAMHUKIY https://m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3yxa. HachleHHbIi bubamorera LOK

HYXa. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u

42 amopdHbIe Tela. AHU30TPOITUS bubnuoreka [JOK
CBOMCTB KpuCTasLioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAJUIA3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIUIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Tell. JNEKTPUUECKUN bubnuoreka [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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3apsi. JIBa BUa JIEKTPHUYCSCKIX
3apsI0B

https://m.edsoo.ru/ff0c6bcc

[IpoBOHUKH, TUATEKTPUKU U

bu6mmoreka [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
B3aumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHEBIH dIIEKTPUIECKUN bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cynepnosunun bubnuoreka [IOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmorexa LOK
) ’ https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
ITpoBOAHHUKH M IUDIEKTPUKH B
50 3.]'IpeKT OCTATUYECKOM noljw bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JuanekTpuyueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH MIIIOCKOTO
52 KOHIEeHcaTopa. JDHEPrus 3apssKeHHOTO bubmorexa LOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHnas pabdorta "3mepeHue
IEKTPOEMKOCTH KOHJIEHCcaTopa"
[IpuHIMIT NERCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
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DIIeKTpOCTaTHYECKAst 3aIIUTA.
3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«M3ydeHnne cMEIanHOTO COCTUMHEHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas pabora
«3mepenue DJ1C ucTtouyHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBICHUS)

0.5

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMOcTh. CBOKCTBA
p—n-nepexoxa. [lomynpoBoHUKOBBIE
puOOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota 1o Teme "IIeKTpoIMHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Tema ypoka Konrpoabubie | IIpakTHyeckue Aara tupposhbie
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsI padoThbI pecypest

[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 01.09 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MAarHUTHOW WHIYKIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 04.09 bu6moreka [IOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 08.09 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaGopaTtopHnas pabota bubnuoreka [JOK

4 . 1 1 11.09
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»
Bxonnas koHTposbHas paboTa.
JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 14.09 bubmmorexa [JOK

https://m.edsoo.ru/ff0c9df4

Cuna Jlopenna. PaboTa cubl
Jlopenua

5 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1 18.09

BEKTOpa MarHuTHoU nuaykuuu. J/C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

Jlaboparopnas padoTa
«HcciaenoBanue sIBJIIEHUS
3JIEKTPOMArHUTHON UHIYKIIHH»

19.09

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTB. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JjIe

22.09

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

25.09

10

O6o0maromuii ypok «MarHutHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

29.09

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o teme
«MarauTHo€ II0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

02.10

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

12

CB0OOOTHBIE MEXaHUYECKUE
kosebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHU.
[IpeBpaienue suepruu

06.10

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»

09.10



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

14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeNIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUAMU

13.10

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHECPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

16.10

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

20.10

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid TOK. CUHYCOUTaTbHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILUTUTYAHOE U
JEUCTBYIOLIEE 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

23.10

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

27.10

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

06.11

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
JIEKTPOIHEPTHH B NOBCEAHEBHOU

10.11



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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KHU3HHU

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21 13.11
pacrnpoCTpaHEHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunsie U TPOIOJTHHBIEC BOJTHBI
29 3ByK. CkopocCTh 3ByKa. [ pOMKOCTh 1711 bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa ' https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX i 1OK
nonrorexa
23 CBOUCTBaA 1 cKopocTh. [1Ikama 20.11
P https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBuaeHud. Pa3Butre cpencTs 24.11
cBs3U. Pagnosiokamus
KontponsHas padota «Konebanus u bubnuoreka [IOK
25 27.11
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHUE
CBETa B OJJHOPOIHOM Cpejie. bubmuoreka [JOK
26 . 01.12
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa
OtpaxxeHue cBeta. 3aKOHbI Bu6 OK
nonnoreka
27 oTpaxxeHus ceta. [loctpoeHue 04.12 1
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenensHbin 08.12 bubnunoreka [JOK
YTOJI IOJIHOTO BHYTPEHHETO ' https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue 1112 bubnuorexa [IOK

ToKa3aTeJid MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunssl. [TocTpoenue n3o0paxxeHuii B

bubmuoreka [JOK

30 na3e. PopMyiia TOHKOH JTUH3EL. 15.12
PMY. https://m.edsoo.ru/ffOcddle
VYBenu4eHune JTUH3EI
Jlaboparopuas padoTa
31 «HccnegoBanme CBOMCTB 18.12
M300paXeHUH B JIMH3AX)
Hucnepcus ceera. CIIOXKHBIN COCTaB
oeroro ceeta. L{Bet. JlabopaTopHas
32 i patTop 22.12
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus 25 19 bubnuoreka [IOK
ceera. JludpakunoHHas peuérka N https://m.edsoo.ru/ff0ced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. 291 bubnuoreka [IOK
IMonspusanus cBeTa ' https://m.edsoo.ru/ffOcf02e
35 Onrtruueckne mpuOOPHI M YCTPOUCTBA U
yCIIOBHS WX 0€30MMaCHOTO MPUMEHEHUS
['panuIBI MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl bubnmuorexa [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBLHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Bubmorexa OK
P P https://m.edsoo.ru/ffOcfa42
JUIAHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTUIB. CBSI3b MAaCChI C DHEPTHEN U bubmorexa LIOK
) P https://m.edsoo.ru/ffOcfc68
UMITYICOM. DHEPrusl MOKOs
39 KonTtponeHas padora «OnTHKa. bubnuorexa [IOK

OcCHOBEBI CIICLIHaIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0
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OTHOCHUTCIIBHOCTH»

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOIMoTEKA
41 otodddexra. O A T.
porospexr R https.//m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodddexTa. YpaBHeHne
. (13 b P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuUMHUUECKOE IEUCTBUE bubmorexa HOK
JleBa. a1 https://m.edsoo.ru/ff0d04a6
cBETa
TexHnueckue ycTpoucTBa u
MPAaKTUYECKOE MMPUMCHEHHE:
44
dboToreMeHT, (OTOIATIHK,
COJIHeUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IeMEHTBI bubmuoreka [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [JOK
a7 IToctynatel Bopa
Y P https://m.edsoo.ru/ffOdOafa
H3nyyenne u norjoiieHue GoTOHOB
48 i I/I}II'Iqe exoJie aTOM;u co H(()ll)"O OBHSI bubmorera [JOK
p pexOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
49 BosHOBBIE cBOMCTBA YacTull. BoJsiHbI bubnmuoreka [JOK

ne bpownnsa. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JIy4CHHE

50

OTKpBITHE PAIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOAKTUBHOTO M3ITYy4CHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CporictBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIM U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peaktop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyrasbiii ctonn «®yHaameHTanbHbIe
B3auMoOJeucTBUA. EqnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nH0ro Heba. Co3Be3aus,
SIPKUE 3BE3/1bl, IUIAHETBI, UX BUAUMOE
nBrokenne. CoaHeyHas cCUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3]T



https://m.edsoo.ru/ff0d0fd2
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57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJTHIIA U 3BE3]T

58

Mneunsin [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(DM3HKH ¥ aCTPOHOMHMH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopu B OPMHUPOBAHUHU
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa




Oo6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






