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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.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpOBaHHE
€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 «dusnka» mo rogaMm o0yyeHHsl.

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
JUISl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, OCKOIbKY (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 [IPU BBIIOJHEHUH UMH Y4€OHBIX HCCIEIOBaHUM.

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 MaTepHual U3 BCEX pa3AesioB (PU3MKHU, BKIIIOUAET 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
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpobiieMaM 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
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCOB).

CHCTEeMHO-/IeSITEIbHOCTHBIN MOAX0] B Kypce (DU3UKHU peaTu3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObEeIMHEHBI B OONIWN CIIMCOK YYCHUUYECKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢usuku. [lpu sTOoM oOecmeunBaeTcs OBIIAJCHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€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 W3 OJHOTO pa3jeiia Kypca, TaK W WHTETPHUPYS 3HAHUS W3
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 ¢ TpeboBanuamu DPI'OC COO k MarepualbHO-
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-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 0OOpynOBaHUE [JIi YYCHHYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepuu U QPyHIaMEHTAITbHBIX 3aKOHOB (DH3UKH;

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

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

JlocTmkenue HTUX Ieliel 00ecTieunBaeTCs PEIieHneM CIIeAYIONUX 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, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY U
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznueckoil MoJeNblo, 3a/ay, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEJILHOIO IJIAHUPOBAHMS U TPOBEICHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wusyuenune ¢usuku (0a30BbI ypOBEHB) HAa YPOBHE CpPEIHETO OOIIEero
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YUYUTENh JIE€NaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®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 3aKOoHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)keHue nepeMenIeHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
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, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HproTOHA 1J1s1 MatepuaabHbIX TOYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument 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: MOAUINITHUKH,
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 yCKOpEeHHOM NOIbEME U TTaICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKOW YHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo1 MOTEHIMAIBHOW SHEPTUH B KHHETHIECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aMMO/JICMCTBUS YaCTHI] BEIIECTBA. MO CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WIUTIOCTPUPYIOIIas MPUPOAY AABICHUS ra3a Ha CTEHKHM COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY 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:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3akoHa TEPMOJWHAMHUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl 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 kod3d@uiimeHT Mojae3HOTo
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



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

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JSHEPrUM Teja MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo anauabaTHOMY pacCIIUPEHHUIO BO3Jayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYYEHUS] COBPEMEHHBIX MATEPUAIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Tel. OIEeKTpUdeckuil 3apsia. JlBa BuAa BIEKTPUUYECKHUX
3apsiioB. [IpOBOJMHMKHM, OUANEKTPUKU U MOJYNPOBOJHUKU. 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  snekrpocratuueckoro  moisg.  llotenmuman.  PasnHocTb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpPOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaAEKTPU30BAHHBIX TET.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

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

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIIBHOE, CMEIIAHHOE COEIUHEHUE TPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO 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. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



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

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: aMIepMeTp,
BOJITMETP, pPEOCTaT, HWCTOYHMKU TOKA, OAJIEKTPOHArpeBaTENIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIECHUS, BAKYYMHBIH AUO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN N0/, ralbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOABWKYLIEH cuibl. KOpoTkoe 3ambIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHne cMemanHoro COeIMHEHUs pE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYIIEN CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMyu MaTEeMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

Buonoeusa: MexaHn4eckoe IBWKEHHE B >KMBOW mpupoze, Auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: DUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUJIKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
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 JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMHU. KapTuHa JIMHUNA MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHHUE.

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

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUKU. OJIEKTPOABHXKYIIAS CWIA HWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
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 TOJISL KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOT'O ITyYKa MAarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEN CHJIbI MHAYKUMU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTH4EeCKUH MAsTHUK. YpaBHEHHE TapMOHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMA KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa U
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanrie CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a 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 JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdpepenius n nuPpakius MEXaHUMIeCKUX 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.

[TpuHIMTIBI paguoCBsI3K U TeneBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

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

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
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHHUK CBETA.

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

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [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
coOMparIMx U paccenBaronux JuH3ax. GopMyna TOHKOW JIMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE 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,
doToanmapar, NPOEKIMOHHBIN ammapar, 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.
IInanetapnas mogmens aroma. Iloctynatel bopa. M3nydyenue u mnoriomnieHue
(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
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyYECHHUS.

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 u3nydenus. CBoiicTBa 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
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKTHI SIAEPHON YHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIid peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHS acTpoHOMUHU. [IpuKkianiHOE U 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 XAPAKTEPUCTHUKHU. JlMarpamMma «CIEKTPaJbHBIA KIIACC —
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. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUM KapTUHE MHUpPA, POJIb (PU3NYECKON TeOpUu
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 60a3oBoro 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, HAy4HbIH (akT, rumnoresa, (u3udyeckas 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 IPOEKIMH HA OCH KOOPAMHAT, CIIOKEHHE 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 NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIMYECKON PEHIETKH, CHEeKTPAIbHBIN
aHaJn3.



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

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOJBUTATENb, WHAYKIIMOHHAS II€Yb, paaap, PaaUuONPUEMHHUK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pusnka» Ha ypOBHE CpEAHEr0 OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaroImIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IEATEIHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIEeCTBa,;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHu3allly;

yYMEHUE B3aUMOJIEUCTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAaHHOCTH POCCUHCKOM IPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHKEHHIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE AEUCTBUM B OKPYKAIOIIEN CPELE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
JEeSTENbHOCTh MHIUBUYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE TeiicTBUS
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH PpabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol 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 JEATEIBHOCTH 110 TMOJyYEHHUIO 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, HAXOJWUTh apryMEHTBI HIJs JI0OKa3aTelIbhCTBA
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 (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
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 00JIacTel;

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

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

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYeHUS MHPOpMAIMK (PU3MUECKOrO COAEpKaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpKAaHHUS B Ppa3IUYHBIX (opMarax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallUd W  CcMAr4yaTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX IEHCTBHM C yd€ToM OOIuUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBISBIATH IMPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M MPOSBICHHUIO SPYAUIMA B 00JIACTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMM  TIO3HABATENbHOW  pediiekcMM  KaKk  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPHU aHAIU3e Pe3ylIbTaToOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce nOCTHKEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOEHHS MPOrPaMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOIMOHATBHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

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

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAIBHBIN ra3, MOACIHN CTPOCHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAVMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApECHHE, KOHJEHCAIMs, TUIABJICHUE, KPUCTAIIU3AIUs, KUIECHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcyJlie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBMKEHUE, HCMOJb3Yys (hU3NYECKUE BEJIUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKUI CMBICT HCHOJBb3yEeMbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Yyd (U3MUECKUEe BENUYWHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeaHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCTOJIB3YEMbIX BEJIWYUH, HX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPHUUECKHUI 3apsij,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIIMYNHAMU,

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIUIT CYMEPINO3UIUN CHJI, HPUHIMI PABHONPABHUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3jinyarh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3jNdaTh YCIOBHUS WX OE30MAaCHOTO MCIOJb30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OIBIT M
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TpyAa MPH MPOBEICHUHN WCCIICTOBAHHUNA B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJNB3Ys (PU3HUECKHE 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHAJN3a YCJIOBUS 3aJ1a4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUHUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIN U
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN AJNEKTPUUECKUI 3aps, JIyd CBETA, TOUECUHBIM UCTOYHUK CBETA, SJCpHAas
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE IEWCTBUS TOKA, B3aUMOJECHUCTBUE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, Audpakuus W TOJSpU3aLMS CBETa, JHUCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (IIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTECHIIMAIOB, AJIEKTPOABIKYIIAs CHia, paboTa TOKa,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
TAPMOHUYECKUX DJIIEKTPOMArHUTHBIX KoJie0aHWH, (OKYCHOE pacCCTOSHUE U
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATH H3YYCHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCHOJIb3Ys
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOJIb3YEMbIX BEIUYUH, UX 00O03HAUEHUs] U EIUHHUIIBI, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbI M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapalIeIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUs DHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3andaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAXXEHHE U YCJIOBHS (TpaHUIBI, O00JIACTH)
IPUMEHUMOCTH;

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

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHl IO HCCIEJOBAHUIO (U3UYECKUX SIBICHUU H
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYMH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OpSAMBIX HM3MEPEHHWIl: TMPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TPOEKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C OMOpol Ha M3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3NUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBAThH MOJYy4aeMyt0 HHPOpPMaLUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, ISl COXPAHEHUs 3J0POBbSl U COOJIIOJIEHUS] HOPM 3KOJIOTMYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJeKBATHO OLEHUBATh
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



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 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

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 9 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
MexaHWYeCcKHEe U 3JIEKTPOMArHUTHbBIE 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 pazneny 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 KVIACC

KoaunuyecTBo 4acoB 3J‘[eKTp0]—[]—[b]e l'[puMeqa
Ne Tema ypoka IpakTn Aara uudposeie HHe
n/m KoHTpoabH U3y4eHus
Bcero YyecKue o0pa3oBaTe/bHbIE
ble padoThI
padoThbI pecypcnl

BBoanslii nHCTpYyKTaX no Th.
®uszuka — Hayka o npupone. Hayuneie BuGmorexa [IOK
METO/bl TO3HAHMS OKPYXKAKOLIEro MHpA. 1 https:/m.edsoo.ru/ffoc
Ponp skcnepuMenTa U Teopum B Ipouecce 3960
IIO3HAHUS NPUPOABL. OKCIIEPUMEHT B ==
¢busuke.
MogenupoBanue (U3HMYECKUX SBICHUA W
MPOIECCOB. Hayunsie TUTIOTE3BI.
®u3nyecKre 3aKOHbl U TEOpUH. [ paHHIBI Bu6miorexa [IOK
IPUMEHUMOCTH  (PU3MUYECKMX  3aKOHOB. 1 https://m.edsoo.ru/ffoc
[Ipunmun cootBercTBUs. Ponb U mecto 3366
¢u3ukn B (GOPMHPOBAHUU COBPEMEHHOM —
HAay4yHOM KapTUHBI MHUpA, B NPAKTUYECKOU
JESITEIbHOCTH JIIOJEH
Mexannyeckoe IBUKCHHUE.
OTHOCUTENBHOCTD MEXaHUYECKOTO Bubnmnorexa [IOK
nBukeHus: Cucrema otcuera. Tpaekropus. 1 https://m.edsoo.ru/ffOc
Ilepememenue,. CrnoxxeHrne NEpEeMELICHUN 3508
U CJI0KEHHE CKOPOCTEN.
PaBHOMEpHOE NpsSIMOIMHENWHEE IBUXCHHE
I'paduxu 3aBUCUMOCTHU KOOPAUHAT, bubanoreka LIOK
CKOPOCTH, , IIPOEKLUU CKOPOCTH , IIyTH U 1 https://m.edsoo.ru/ffOc
[epeMELIECHUs] MaTEPUAIBHON TOYKH OT 3620
BPEMEHU
PaBHOyCKOpeHHOE MIPSAMOJIMHEMHOE 1 bubnmoreka LIOK
JIBHKEHUE. I'paduxu 3aBUCUMOCTHU https://m.edsoo.ru/ffOc



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

KOOp/MHAT, CKOPOCTH, YCKOpEHUS,
NPOeKUuMn  yCKopeHuA nytru |
MepeMeNIeHUsT MaTepUAIbHOW TOYKU OT
BPEMEHH.

372e

bu6mmoreka [IOK
6 CBobOotHOE najicHue. Yckopenue https://m.edsoo.ru/ffoc
CBOOOHOTO TIAJICHHUS.
39cc
KpuBosmHueliHoe nBrxkeHue. JIBuxkeHue
MaTepPHATLHOW TOYKH IO OKPYKHOCTH C
MOCTOSSHHOM 10  MOJYJII  CKOPOCTHIO.
VTIoBas CKOPOCTh, JIMHEHHAs CKOPOCTb. bubimoreka LIOK
7 [Mepuon " yacToTa obparieHus. https://m.edsoo.ru/ffOc
LlenTpocTpemMuTenbsHOE YCKOpPEHHUE. 3ada
TexHnueckre ycTpoMCTBAa M MPAKTUYECKOE
MPUMEHCHHE:  CIUJOMETP,  JBHIKCHHE
CHapAIOB, LIETIHbIE U PeMEHHBIE Mepeaayu
[IpyHIMN ~ OTHOCHTENbHOCTH I asmies. bubmorexa IIOK
8 NuepumansHbie cucteMbl oTcyeTa. [lepBbiit https://m.edsoo.ru/ff0c
3akoH HeroToHa 3be8
Macca Tena. Cuua. [TpunHLmMn bubinoreka LIOK
9 CyHepHo3uiuu  cuji. Bropou  3akoH https://m.edsoo.ru/ffOc
Hprotona aiga MaTepuaibHOU TOYKU 3be8
. bu6mmoreka [JOK
10 Tperu 3aKon Heiotona e https://m.edsoo.ru/ffOc
MaTepHUaIbHBIX TOYECK
3be8
bubnuoreka [JOK
11 3akoH BcemupHOro TiaroteHus. Cumna https://m.edsoo.ru/ffoc
TsokecTH. [lepBas kocMudeckast CKOpOCTh 3400
bu6mmoreka [JOK
12 Cuna ynpyrocth. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ffOc

3el8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

Tpenue. Bunpr TpEHUs (noxos,
CKOJIb)KEHUs, KaueHus). Cuila TpeHus.

bubnuoreka [IOK

13 Cyxoe tpenue. Ko>duuuent TtpeHus. https://m.edso0.ru/ffc

Cuna conpoTUBIICHUS TPU JIBUYKEHUU Teja 3f76

B JKUJIKOCTHU WJIU Ta3e

[TocrynarensHoe u BpalaTeabHOe

NBIDKEHHE a0COIOTHO TBEPIOTO  Tea.

MoOMEHT  CHJIbBI  OTHOCUTEIBHO  OCH Bu6uorexa [IOK
14 BPallCHI. waqo CHJIBL. Y CIOBUS https://m.edsoo.ru/ffOc

PaBHOBECHS TBEPIOTO Tena. Texauueckue 4136

YCTPOUCTBA U MPAKTUYECKOE MPUMEHEHUE: -

MTOIIIUITHUKY, JBUKEHHUE HCKYCCTBEHHBIX

CITYTHHKOB

NMnynbc mMaTepHambHOW TOYKH, CHCTEMBI

MaTepuaibHBIX TOYEK. MMMynbC CHIIBI U Bu6maorexa LIOK
15 W3MEHEHHWE  HMIIyJIbca  Tena.  3aKOH https://m.edsoo.ru/ffoc

COXpaHEHUs VMITYJIbCA. PeaktuBHOE 4346

JNBWKEHHE.  YOpyrue MW Heynpyrue -

CTOJIKHOBEHUS

Pa6oTta 1 MOIIHOCTH cHIbl. KuHeTHueckas bubmorexa IIOK
16 SHEPIHs MaTepHalbHOi Touku. Teopema 00 https://m.edsoo.ru/ffOc

W3MEHEHNUN KUHETUYECKON SHEPIUU 4502

[TorenunaneHas 3Heprus. [loTeHuumanbHas

SHEprust  YIpyro ne(OpMUPOBAHHOU

npyxuHbl. lloreHnumansHas sHeprus Ttena bubanoreka LIOK
17 BOM3U MoBepxHOCTU 3emun TexHuueckue https://m.edsoo.ru/ffOc

YCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: 461a

BOJIOMET, KONEp, MPYKUHHBIA IHUCTOJIET,

JIBUKEHHUE PAKET

[loTeHunanbHbple W HENOTEHIMAJIbHbBIE Bu6miorexa [IOK
18 cuibl. CBsizb pabOThl HEMOTEHIUAIBLHBIX https://m.edsoo.ru/ffoc

CHJI C U3MEHEHHEM MEXaHHUYECKOH OHEPTIUn
CHUCTCMBI TCII. 3aKkoH COXpaHCHUA

478c



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

MEXaHUYECKOU DHEPTUH

19

Jlaboparoprast pabora «HccienoBanue
CBsA3U pa6OTI)I CHUJIbI C NU3MCHCHUEM
MEXaHMYECKOW PHEPrUM Tejaa Ha MpPUMEPE
PacCTsHKCHHS PE3UHOBOTO JKI'yTa)

20

KonTponsHas pabora 1o TeMe
«Kunemaruka. Jlnnamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
4b74

21

OcCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJSPHO-
KMHETHUYECKOM  Teopu.  bpoyHOBCKOE
nsuxenue. Audpdysus

bubmmoreka [IOK
https://m.edsoo.ru/ffOc
4dc2

22

XapakTep OBWKEHUS M B3aUMOJICHCTBUS
yacTull BemniecTBa. MoJenu  CTpOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TEI U
00BsICHEHHE CBOICTB BelleCTBa HAa OCHOBE
3THUX MOJEIIENH

23

Macca mosekyn. KonuuecTBo BeliecTsa.
[Toctosinnas ABoraapo

24

TenmoBoe paBHOBecue. Temmneparypa u eé
u3Mepenue. [llkana remneparyp KenbBuna.
Texnuueckue ycTpOHCTBA U MPAKTUUYECKOE
MIPUMEHEHHE: TEPMOMETP, OapoMeTp

25

Uneanpuerit ta3 B MKT. OcHoOBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
4fde

26

AbcomoTHasT Temmeparypa Kak — Mepa
cpeaHen KMHETUYECKON SHEPruu
JBUKCHUS MOJIEKYIL. YpaBHeHHE
MenneneeBa-Knanelipona

bubnuoreka [JOK
https://m.edsoo.ru/ffOc
511e

27

3axoH /lanpToHa. ['a30BBIC 3aKOHBI

28

JlaboparopHas padota Ne2 «MccnenoBanue
3aBUCUMOCTHU MEXIY napameTpamu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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COCTOSAHUA PAa3pPCKCHHOT'O ra3a»

I/Isonpoueccm B uiaCaJIbHOM Ta3€¢ ¢C

IOCTOSIHHBIM  KOJIMYECTBOM  BECIIIECTBA. bubmoreka [IOK
29 I'paduueckoe IIpe/ICTaBICHHE https://m.edsoo.ru/ffOc
H30IIPOLIECCOB: HA30TEpMa, HA30X0pa, 570e
n3obapa
TepmonnHamuueckas CHCTEMA.
Buyrpennss sHeprus TepMOJ.l'I/IHaMI/IquKOI/IV BuGnorexa [IOK
30 CUCTEeMBI W CIIOCOOBI €€ H3MEHCHHS. https://m.edsoo.ru/ffoc
KonuuecTBo TETJIOTHI u pabora. 5952
BHyTpeHHsIT ~ dHEpruUs  OJHOATOMHOIO =
HJICAITLHOTO Ta3a
bu6moreka [IOK
31 Buer Temionepeaauu: TEIUIONPOBOHOCTD, https://m. edsoo.ru/ffoc
KOHBEKITHS, U3JICUCHHE
5c36
VienpHas — TEIDIOEMKOCTH  BEIECTBA. bubmorexa IIOK
32 KoM4ecTBO TEMIOTH NpH TEILIONEpEade. https://m.edsoo.ru/ffOc
AmabaTHBIN MPOIecC 5c36
[lepBblii 3aKOH TEPMOAMHAMUKH U €ro bubimoreka [LIOK
33 HNpUMEHEHUE K U30TIPOLIECCAM https://m.edsoo.ru/ffOc
I'padmueckas untepnpuranus paboTsl ra3a Sefc
bu6mmoreka [JOK
34 H606p?TI/IMOCTI> MPOLIECCOB B TPUPOJIE. https://m.edsoo.ru/ffoc
Bropoii 3akoH TepMOAMHAMUKH
6230
[Mpunmun pgeiictBuss u KIIJI TemmoBoi bubmoreka LIOK
35 MamuHbl. [IpeoOpa3oBaHue sHeprum B https://m.edsoo.ru/ffOc
TEIUIOBBIX MallInHAX 600a
36 Lukn Kapuo u ero KITJ]
DKOJIOTHYECKHE poOIeMbI
37 TEIUIOOHEPTETUKH. Texuuueckue

YCTpOﬁCTBa N MPAKTUYCCKOC IMPUMCHCHUC!:



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

JBUTaTEIb BHYTPEHHETO Cropaus,
OBITOBOM XOJIOJMIIBHUK, KOHJAUIIMOHEP

0606 . M bu6mmoreka [{OK
38 ODIMAIOII  YPOK  (VIOACKYIAPHAA https://m.edsoo.ru/ffoc
¢uzuka. OCHOBBI TEPMOTUHAMUKI
6938
KoHnTpobHast paboTta 1o TeMe bubmunorexa [IOK
39 «MonekyaspHas usmka. OCHOBBI https://m.edso0.ru/ffoc
TEPMOAVUHAMUKN» 6a50
gapoo6pazoBaHHe I/Iy KOHJICHCAITHA. BuGanorexa [IOK
40 CrlapeHue M KUTCeHHEe. Y IelbHas TerioTa https:/m.edsoo.ru/ffoc
mapooOpa3oBaHMUsL. 3aBUCHMOCTH 63b6
TEMITePaTyphbl KATICHUS OT JAaBJICHUS —
A600J110T}P11a51 " OTHOCI/iTeJ'IBHa’;[ BIIXKHOCTh Bu6mmorexa 1[OK
a1 Bo3ayXa. Hacimennbiit map. Texrireckue https://m.edsoo.ru/ffoc
YCTPOWCTBA W MPAKTUYECKOE MPUMEHECHHE: 6448
THTPOMETP ¥ IICUXPOMETP —
Teepnoe Teno. Kpucrammuueckue u
amop(dHbie Tena. AHHU30TPONHUS CBOUCTB bubmorexa IIOK
42 KPUCTAIIIOB. Kunxue KPUCTAILIEL. https://m.edsoo.ru/ffOc
CoBpeMeHHbIE MaTepUaIbl. : 65f0
HaHOMAaTepHUAIIbl, HAHOTEXHOJIOT U
I v bu6mmoreka [JOK
43 JIABJICHUE W KPHUCTAILIM3AIMA. Y IeibHas https://m.edsoo.ru/foc
TeruioTa raBieHus. CyonuManus
6708
bubnuoreka [JOK
44 VYpaBHeHUE TEMIOBOro 0ajganca https://m.edsoo.ru/ffOc
6820
3 3 . bubmuoreka [JOK
45 TEKTPU3AIUS Tel. DIEKTPUUIECKUH 3apsil. https:/m. edsoo.ru/ffoc
JlBa BHJIa SJICKTPUUCCKUX 3apsIIOB
Bbcc
46 [IpoBoHMKH, JIMRJIEKTPUKHU U bu6mmoreka [JOK



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

MOJYNPOBOJHUKU.  3aKOH  COXPAaHECHHS
JIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ffOc
6bcc

B3aumonencrBue 3apsanoB. 3akon Kymona.

bu6mmoreka [{OK

47 . y https://m.edsoo.ru/ffoc
TouYeUyHBIN EKTPUICCKUH 3apsi]T
6ced
Hanpssk€HHOCT  SNEKTPHYECKOTO  MOJIS. bubmmnorexa IIOK
48 [IpyHOKN Cynepno3suuuy SIEKTPUYECKUAX https://m.edsoo.ru/ff0c
noJiew. JImHuM HanpsSHKEHHOCTH 6df2
bubmmoreka [{OK
49 PabGora cun 3neKTpoCTaTMUECKOTO MOJIs. https://m.edsoo.ru/ffoc
[Torenuman. Pa3HOCTh MOTEHIMATIOB 600
[IpoBogHMKH u JIUDJIEKTPUKHU B Bub6mmorexa [IOK
50 SIIEKTPOCTATHYECKOM Toue. https://m.edsoo.ru/ffOc
Jusnexkrpudeckas NpOHUIIAEMOCTh 7018
bu6mmoreka [IOK
ol DnekTpo€MrocTsh. Konmencarop https://m.edsoo.ru/ffOc
7126
. bu6moreka [IOK
57 DNEeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA. https://m.edsoo.ru/ffoc
DHeprus 3apsHKEHHOr0 KOHAEHcaTopa 79¢0
53 JlaGopatopnass pabotra Ne3 "H3mepenwue
3IEKTPOEMKOCTH KOHAeHcaTopa"
Texnuueckue ycTpOHCTBA U MPAKTUUYECKOE
NpUMEHEHHE: TMPUHIUN  JCUCTBUA U
54 MIPUMEHEHHE KOHJICHCATOPOB,
KOIMMPOBAJIBLHOTO  ammapara, CTPYWHOTO
MpUHTEpa. DIEKTpocTaTUYecKasl 3alluTa.
3azemiIeHHE NIEKTPONPUOOPOB
DNeKTpUYecKuid  TOK,  YCIOBUS  €r0
55 CYLIECTBOBAHHSL. W cTouHnKY TOKA.

IlocTosHHBIHI TOK. Cuna TOKa.



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

Hanpsokenne. Conporunenue. 3akoH Oma
IS ydacTKa  LeNH.  DJIEKTPUYECKOE
COIIPOTHUBIICHHUE. VYaensHoe
COIIPOTHBIICHHUE BEIECTBA

ITocnenoBarensHOE, napajuiesibHOE,

bu6mmoreka [IOK

56 CMEIIaHHOE COCTUHEHHWE IPOBOJIHUKOB. https://m.edsoo.ru/ffoc
JlabopatopHas pabora Nod «M3ydyenue 2450
CMEIIAaHHOTO COETMHEHHS PE3UCTOPOBY -
bubmmoreka [{OK
S7 g:ggzaﬂiﬁoi}-ﬁgf ZHeKTp HHCECKOTO ToKa. https://m.edsoo.ru/ffOc
e 7838
3akoH Owma 11 TOJHOW (3aMKHYTO)
IIEKTPUYECKOit TIeTTH. Kopotkoe bubimoreka [LIOK
58 3ambikanue. JlaGoparopnas pabora NeS https://m.edsoo.ru/ffOc
«M3mepenne DJIC mMCTOYHMKA TOKA M €TO 7ae0
BHYTPEHHETO CONPOTUBIICHUS
DJIEKTpOHHAsT  MPOBOJUMOCTb  TBEPABIX BuGnuorexa [IOK
59 METaJJIOB. 3aBUCUMOCTh COIPOTHUBIICHUS https://m.edsoo.ru/ffoc
METaJlJIOB oT TEMIIEPATypHI. 8436
CBepXIpoBOJIUMOCTb -
. . bu6mmoreka [JOK
60 ?;;I;TP;I;IHGS;H;I TEEBB Bakyyme. CBOHCTBA https://m.edsoo.ru/ffOc
P y4 82ba
[TonynpoBoaHUKH, UX CO6CTB%HHa$I u Bu6uorexa LIOK
61 npUMecHasi poBoauMocTs. CBoucTBa P— https://m.edsoo.ru/ffoc
n-mepexoja. [TonynpoBoAHUKOBBIE 8436
PUOOPHI —
DnexTpuueckud TOK B pacTBOpax u Bu6miorexa [JOK
62 paciliaBax HICKTPOIMTOB. https://m.edsoo.ru/ffOc
DNEeKTPOIUTHIECKAS JIICCOITUAITHS. 82ba
OnexTpoauns —
63 DNEeKTpUYECKUH TOK B rasax. bubnuoreka [JOK



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

CaMOCTOSITENILHBIN U HECAMOCTOSTEILHBIN
pa3psa. Monnus. [1nasma

https://m.edsoo.ru/ffOc
84ae

DnexkTpuueckue mpuOOpsl U yCTPOICTBA U

bu6mmoreka [{OK

64 UX TPaKTHYECKOe MpuMeHeHue. [IpaBuia 1 https://m.edsoo.ru/ffOc
TEXHUKU 0€30IaCHOCTHU 86fc
- 606 . bu6mmoreka [IOK
65 OBTOPHUTCJIBHO = 0DODINAIOIIHMI YOk 1O 1 https://m.edsoo.ru/ffOc
TeMe «DIEeKTPOJMHAMUKAY
88he
KontponbHas paborta 1o TeMe Bu6miorexa [[OK
66 <<3J'ICKTpOCTaTEIKa. [TocTosiHHBIM 1 https://m.edsoo.ru/ffoc
JNEKTPUYECKUN TOK. TOKM B pa3IM4YHBIX 8a8a
cpemax» -
- 606 . bu6moreka [IOK
67 KOTO};I(’)IT;?;;(;O OOIIAIOIIH — ypok  TIO 1 https://m.edsoo.ru/ffoc
IPey 8¢56
0 i bu6moreka [IOK
68 pOMEXKyTO4YHasi arrectanus. Mrorosas 1 https://m.edsoo.ru/ffoc
KOHTpOJIbHAs paboTa.
8fc
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

N KoaunuecTBo 4acoB I[ 3J‘[eKTp0]—[]—[LIe l'[pnMeqa
) aTa
Tema ypoka Kontpossn | IIpakTn nugposbie HHe
n/n Bcero H3YYeHUs
ble padoThI YyecKue o0pa3oBaTtejibHbIE
paGOTbl pecypcehbl
BBoanslii nHCTpYyKTaxX o Th.
Iloctogunele MarauTel. B3amMonelicTBHE
MOCTOSHHBIX MAarHuTOB. MAarHuTHOE IIOJE.
BexTtop MarumTHOM wWHIyKIHU. IIpuAIMI bubmmorexa TOK
P .- P 1 https://m.edsoo.ru/ffOc
CYINEPIIO3UIIU MarHUTHBIX Tmojei. Jlnaum 9778
MarHuTHOM wHAyKnuu. Kaprtuaa nuHul
MarHUTHOW WHAYKIMHM TIOJ TOCTOSHHBIX
MarHuTOB.
MarauTHOE€ TI0JI€ TMPOBOJHUKA C TOKOM.
Kaptuna nuHMIA WHIYKOMM MarHUTHOTO
bu6moreka [IOK
MOJiA JUIMHHOTO MPSAMOr0 MPOBOJAHUKA U
1 https://m.edsoo.ru/ffOc
3aMKHYTOTO KOJIBIICBOTO MIPOBOJIHHUKA, 9sfe
KaTylika ¢ TokoM. OmbIT  Opcrena.
B3anmopelicTBie mpoBOAHUKOB C TOKOM
bubanoreka IJOK
JlaGopatopuas pabora Nel «M3ydyeHue 1
1 1 https://m.edsoo.ru/ffOc
MAarHUTHOTO TOJISl KATYIIKH C TOKOM) 0sfe
bubnuoreka [JOK
Cuna Amnepa, €€ MOZyJIb U HAIPaBIICHUE. 1 https://m.edsoo.ru/ffOc
9ac0
Cuma JlopeHna, e€ MOIylIbL W HallpaBJICHHE.
Z[BI/I)KCHI/II:; 3,a }I)KCHH}(])I\/'I ‘laClI“)I/II_IBI B bubmorexa LIOK
p 1 https://m.edsoo.ru/ffOc

OJIHOPOJJTHOM MarHUTHOM moJie. PaGoTa cumsl
JlopeHua.

9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

SIBiIeHME  AIEKTPOMArHUTHOM  WHIYKLIHH.
[Torok BekTOpa MAarHUTHOW WHIYKLHH.

bubnuoreka [IOK

6 https://m.edsoo.ru/ff0d
DNEeKTPOABMKYINAsA CUIa MHAYKIUU. 3aKOH 1784
JIEKTPOMAarHUTHOM MHAYKuu Papanes. -

Buxpesoe JJIEKTPUYECKOE roJe.
DNEeKTpOABMKYIAs CUJIa HWHIYKIUU B
IIPOBOJIHUKE, JIBWKYIIEMCS IOCTYNATEIbHO bubnuorexa [JOK

7 B OJHOPOJHOM MarHuTHoM nouie. IIpaBuio https://m.edsoo.ru/ff0c
Jlenna.  JlaGopatopnas  pabGora  Ne2 als0
«HccnegoBanne SIBJICHUS
AIIEKTPOMATrHUTHON WHTYKITUN.

NHnykTUBHOCTH. fIBIEHME CaMOMHIYKIIMH. Bu6morexa [OK

8 DNEeKTPOABMKYIAs CUjla CaMOWHIYKITUH. https://m.edsoo.ru/ffoc
DHeprusi MAarHUTHOTO TIOJS KATYIIKH C 2600
TOKOM. DJIEKTPOMarHUTHOE TO0Jie -

TexHuueckue yCTpOMCTBa u 170.4
MIPUMEHEHHE: MOCTOSTHHBIC MarHuTHlI, bubnuoreka [IOK

9 AJIEKTPOMAarHUThlI, AIIEKTPOJBUTATEb, https://m.edsoo.ru/ff0d
YCKOPUTENH AJIEMEHTaPHBIX YaCTHII, 1784
WHIYKIIMOHHAS NeYb
O6oOmaromuii  ypok «MarHutHoe TmoJe. Bubmrorexa LIOK

10 https://m.edsoo.ru/ffOc
DNeKTpOMarHuTHask UHIYKLIHS)

ab82
KontponpHas  pabGora Nel mo Teme bubnuoreka IIOK

11 «MaruutHoe  moje.  DJEKTpOMarHUTHas https://m.edsoo.ru/ffOc
VHTYKIUS ad58
Konebarensuas cucreMa. CB00OOHEIE Bu6miorexa [IOK

12 MeXaHW4Yeckue Kkonebanusa. ['apmMoHHueckue htts://m.edso.ru/ffoc

konebanus. [lepuon, yactora, aMIuIUTyAa U
¢daza xonebanuil. IlpyKUHHBI MasTHUK.

af06



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

MaremaTHyecKuii  MasTHHUK. Y paBHEHHUE
rapMoOHUYeCKnX Kojebanuii. [IpeBparmenue

SHEPTUH MPU TAPMOHUUYECKHUX KOJICOAHUSX.

Jlaboparopuass padora Ne3 «VccnemoBanue

N bu6mmoreka [IOK
3aBUCHMOCTH TIEPHOJIa MaJbIX KOJeOaHHi

13 https://m.edsoo.ru/ff0d
rpy3a Ha HHUTH OT JJIMHBI HUTH M MAaCChI 1784
rpy3a»

KonebGarenbHblii  KOHTYP. CBoOo1HBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS B HI€aTbHOM bubmmoreka [IOK

14 KoJIeOaTeIbHOM KOHTYpe. AHAJOTHS MEXIY https://m.edsoo.ru/ffOc
MEXaHUYECKUMU H  DJIEKTPOMAarHUTHBIMU b820
KOJICOAHUSIMU.

@opmyna TomcoHa. 3akOH COXpaHEHHUs bubnuoreka [JOK

15 SHEPTMM B HJCATHLHOM  KOJeOaTeITbHOM https://m.edsoo.ru/ffOc
KOHTYpe b9c4
[IpencraBienue o 3aTyXarouX KoJIeOaHUSIX.

bu6moreka [IOK
BoiHyKieHHbBIE MeXaHUYecKHe KoJeOaHus.

16 https://m.edsoo.ru/ffOc
Pe3onanc. BrinyxaeHnbie bb36
AJIEKTPOMArHUTHBIE KOJeOaHus
[lepemenHbld  TOK. CunyconnanbHbIU

. bu6mmoreka [JOK
MEPEeMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO

17 . https://m.edsoo.ru/ffOc
TOKa. AMIUTUTYJHOE U  JICUCTBYIOIEE bd34
3HAYEHUE CUJIBI TOKA M HAMPSHKEHUS
Tpanchopmarop. IlpousBoactBo, nepenaya bubmorera [JOK

18 ' . https://m.edsoo.ru/ff0d
Y IOTpeONIeHUE PIEKTPUUECKOM SHEPTrun 1784
YCTpONCTBO M MNPAaKTUYECKOE IPUMEHEHHUE bubnuorexa [IOK

19 3IEKTPUYECKOTO 3BOHKA, reseparopa https://m.edsoo.ru/ffOc

NEpEMECHHOTO TOKa, JIMHUMN QJICKTponepeaav

€324



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE bubnuorexa [JOK
20 anexkTposHepruu. KynpTypa ucrnosib30BaHus https://m.edsoo.ru/ff0d

AJIEKTPOIHEPTUHU B IOBCEAHEBHOW KUZHU 1784

Mexanuveckue BOJIHBI, YCIIOBHS

pactpoctpanenus.  Ilepuon.  CkopocTh Butorexa LOK
21 pactpocTpaHeHMsi U JJIMHA  BOJIHBL. httos://m.eds0o.ru/ffoc

[Tonepeunsie ©  MPOAOTBHBIE  BOJIHBI. ca54

WNuTtepdepenuus u T paKIus T

MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa. bubmorexa HOK
22 https://m.edsoo.ru/ffOc

Bricora Tona. TeMOp 3ByKa

cc0c

DJIEKTPOMAarHuTHbHIE BOJIHBI. YcenoBus

M3JIY9CHHUS  DJIEKTPOMAarHWTHBIX  BOJIH.

B3aunmuas opuentamus Bekrtopos E, B, V B

3JIEKTPOMArHUTHOM BOJIHE. CaoiicTBa bubnuorexa [JOK
23 AJIEKTPOMArHUTHBIX ~ BOJH:  OTPaKCHHE, https://m.edsoo.ru/ffOc

MpeoMJIeHHe, ToJspu3anus, audpakius, cfe0

uHTepPEepeHITHs. Ckopoctb

AIIEKTPOMArHUTHBIX BOJIH. [kana

AJIEKTPOMArHUTHBIX BOJIH.

[IpuMeHeHHne SIEKTPOMArHUTHBIX BOJH B

TEXHHUKE U ObITYy . TexHu4Yeckue ycTpoucTBa

u MIPAKTHYECKOe MpUMEHEHUE:

MY3BIKaJIbHbIE WHCTPYMEHTHI, bubnunoreka [JOK
24 YJIBTPa3BYKOBasi IUAarHOCTUKAa B TEXHUKE U https://m.edsoo.ru/ff0d

MEIULINHE, panap, pPagvoONpUEMHIK, 1784

TeneBU30p, aHTeHHa, TenedoH, CBY-meusb.

DNEeKTPOMarHuTHOE 3arpsi3HEHHE

OKpYXKarolen Ccpensl. [TpuHLHIIBI



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

pPaaruoCBA3HU u TCIICBUACHUA. Pa3Butue
CpeACTB cBsA3U. Pannonokanus

KonTtponsHas padota Ne2 mo reme

bu6mmoreka [{OK

25 https://m.edsoo.ru/ffOc
«KoJitebaHus 1 BOJHBI»
c6f8
I'eomerpuueckas ontuka. lIpsamosmHeHOE
ach O(I:T QHCHUE CBETa Bp OJIHOPOJTHOM bubmorexa HOK
26 pactipoctp vll PO/l https://m.edsoo.ru/ffOc
cpeae. Jlyad cBera. ToYe4HBII HCTOYHUK 4350
CBeTa. a
Otpaxenue cBeTa. 3aKOHBl OTpPAXKEHUS bubnuorexa [JOK
27 cera. [locTpoeHne  M300paKeHUHW B https://m.edsoo.ru/ffOc
IJTOCKOM 3epKajie d4e0
[Ipenomiienne cBeta. 3aKOHBI PEITOMIIEHUS
CBeTa. AOCOTIOTHBIN MoKazaTesb bu6moreka [IOK
28 TIPEIIOMIICHUSI. [TostHOC BHyTpEHHEE https://m.edsoo.ru/ffOc
oTpaxkeHnue. IIpeaenbHBI yroa MOJHOTO dr7f6
BHYTPEHHETO OTPaKCHHUSI.
bub6 e OK
JlaGopatopnast pabora Ned «M3mepenue uosmorexa 1
29 https://m.edsoo.ru/ffOc
MOKa3aTes MPETOMIICHHS CTEKIIa»
d67a
CoOuparoniue ¥ pacCeHBAIONINE JIMH3HI.
Tonkast nunH3a. DOKYCHOE pacCTOSIHHE U
. bubnuoreka [JOK
OTNITHYECKAast cuina TOHKOH JIUH3BL.
30 . https://m.edsoo.ru/ffOc
[TocTpoenne n300pakeHUH B COOMpAIOIIUX ddle
U pacceuBarolux JuH3ax. Gopmyna TOHKOU
JIMH3BI. YBEJIUYEHHE, TaBaeMOe JTMH30M1
bu6mmoreka [JOK
JlaGopaTopHast pabora Ne5 «MccnemoBanue
31 patop P https://m.edsoo.ru/ff0d

CBOMCTB M300pakeHUH B TMH3AX»

1784
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Hucniepcust cBeta. CIOXKHBIA cocTaB 6enoro bubnuorexa [IOK
32 ceera. lIger. JlaGoparopnas pabora Ne6 https://m.edsoo.ru/ffod
«HabmoneHne nucnepcun cBeTay 1784
[Ipenensl NMPUMEHUMOCTH T€OMETPUYECKON
ontuku. BosnHoBas ontuka. MHTepdepenuus
pdep bu6mmoreka [IOK
cBeta. KorepeHTHbIE HCTOYHUKH. Y CIOBHUS
33 https://m.edsoo.ru/ffOc
HaOIOCHUST MaKCUMyMOB M MHHHUMYMOB B ed22
UHTEeP(DEPEHIIMOHHON KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.
Hudpakums CBeTa. Hudpakuronnas
emérka. YCJIOBHE HAOIIOAEHHUS TIIaBHBIX
f/IaKCI/IM OB npu MaJieHuN Bubamorexa [IOK
34 ™ P https://m.edsoo.ru/ffOc
MOHOXPOMAaTHYECKOTO CBETa Ha f0%e
mudpakuoHHyl0 pemérky. [lomspuzarus
ceta. [lonepeyHOCTh CBETOBBIX BOJIH.
TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE
MPUMEHEHHE: OYKH, JIyma, ¢oToarrmapar, bubnuoreka [IOK
35 MPOCKIIMOHHBIA  ammapar,  MHKPOCKOIL, https://m.edsoo.ru/ff0d
TEJIECKOI, BOJIOKOHHAas ONTHKA, 1784
IudpaKkIOHHAs PeIETKa, TOISIPOUL.
I'panunpl  NPUMEHUMOCTH  KJIACCHUYECKOM
MEXaHHKH. [TocTynaTsl CIIELUATIBHOM bubnuorexa [JOK
36 TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH https://m.edsoo.ru/ffOc
MOy CKOPOCTH CBE€Ta B  BaKyyMe, 1862
MPUHLUI OTHOCUTEJIbHOCTH DUHIITEHHA.
noIMoTeKa
bub OK
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH.
37 https://m.edsoo.ru/ffOc
3ameyieHne BpeMEHHU U COKpaIlEHUE JJINHbI f242
38 DHeprusi M  HUMIYIbC  PEISITUBUCTCKOU bubnunoreka [JOK

YaCTHUIIBI. CBs13p MacChl C BHGI)I"I/IGI/Iv 151
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
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https://m.edsoo.ru/ff0cfc68

HUMITYJIBCOM. BHCpFI/IH IIOKOs

fc68

KonrponpHast pabora «Onruka. OCHOBBI

bubnuoreka [IOK

39 . https://m.edsoo.ru/ffOc
CHEIMAILHON TEOPUN OTHOCUTEIILHOCTH 50
®otonbl. @opmyiia [lmaHka CBA3M dHEPIUU bubnuorexa [JOK
40 (oTOHA C ero 4acToTOr. DHEPTHUS U UMITYIIbC https://m.edsoo.ru/ffOc
dboToHa. fel6
OtkpeiTHE M uccaenoBanue (orodrddekra. bubnuoteka [JOK
41 Omeitet A. I'.  CroneroBa.  3aKOHbI https://m.edsoo.ru/ffOc
dhoTtorddexra. ffca
bubnuoreka [JOK
42 VYpasuenue OunmTelHA 1S GoTtodrddexTa. ht?ps?/yllmfe;sogru 0d
«Kpacnas rpanuma» hotodddekra. 0156
bu6moreka [IOK
apienue ceera. OmbiTel [I. H. JleGenesa.
43 A . A https://m.edsoo.ru/ffod
XHUMHYECKOE IEUCTBUE CBETA
04a6
TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE bubnuoreka [IOK
44 MpuUMEHeHHe: (POTOIEMEHT, (POTOAATUHK, https://m.edsoo.ru/ff0d
CoJIHEYHast OaTapesi, CBETO IO, 1784
bu6mmoreka [JOK
Pemrenne 3amau no Teme «DIEMEHTHI
45 . https://m.edsoo.ru/ffod
KBaHTOBOM ONTUKI»
0302
Monenb atoMma TomcoHa. OIMEBITE bu6mmoreka [JOK
46 Pesepdopma 1o  paccesHHIO  O-YACTHIL. https://m.edsoo.ru/ff0d
[TnanerapHast MOJICIIb aTOMa 091a
[Toctynatsl bopa. N3nyuenue u bubnuoreka [JOK
47 norjomieHrne GOTOHOB MPU MEPEXoAe aroma https://m.edsoo.ru/ff0d
C OJIHOTO YPOBHs HEPIUU Ha JIPYroiu. Oafa
48 Buner cnektpoB. CriekTp ypoBHEW 3Hepruu bubnuorexa [IOK
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aToOMa BOJAOpoda.

https://m.edsoo.ru/ff0d
Oafa

BoanoBrele cBoiicTBa uyactun. BoJHBI e
bponns. KopnyckyiisspHO-BOIHOBOM
nyanu3M.  CHOHTaHHOE€ M BBIHYXIECHHOE

bu6mmoreka [{OK

49 n3nydyeHue. TexHUYeckne yCTpOWCTBA M https://m.edsoo.ru/ffod

MIPAKTHYECKOE IMPUMEHEHHE: CIEKTPAIbHBIN Oca8

aHaJn3 (CHEKTPOCKOM), Jia3ep, KBAHTOBBII

KOMIIBIOTED.

DKCHEPUMEHTHI, IOKA3BIBAIOIINE CIIOKHOCTh

CTPOEHUS sapa. OTkpbITHE bubnuorexa [JOK
50 pagmoaktuBHOCTH. OmbIThl Peszepdopaa mo https://m.edsoo.ru/ff0d

OTIPEJINIEHUI0  COCTaBa  PaJMOAKTHBHOTO 0fd2

W3ITy9CHHS.

OTkpbITHE TPOTOHA U HEMTpoHA. HykinoHHas

Moaens  sanpa  leiizenOepra—lIBaHEeHKO.

3a§5m ﬂnpj.p MaccoBoe ptmcno sapa. bubmmorexa LOK
51 . https://m.edsoo.ru/ff0d

N3otombl.  Anbda-pacnian. IIEKTPOHHBIA U 1784

MO3UTPOHHBIN Oera-pacrma. 'amma- T

W3JIy4eHHE.

3aKkoH paJMoaKTHBHOTO pacnaaa. CBOMCTBa bubnuoreka [JOK
52 anbda-, 6era-, ramma-usnydeHus .Biusaue https://m.edsoo.ru/ffod

PaaOaKTUBHOCTH HA KUBBIE OPraHU3MBbI. 1162

DHeprusi CBSI3U HYKJIOHOB B szpe. SnepHbie

cuibl.  Jlepexkt Maccel sapa.  SnepHbie

peakuuu. J/lenenrue u CUHTE3 SIEP. bubnunoreka [JOK
53 SAnepHbiit peakrop. TepMosAnepHblii CHUHTES. https://m.edsoo.ru/ffod

[IpoGnemMbl W MEPCIEKTUBBI  SJICPHOM
OHEPreTUKU.  ODKOJOTMYECKHE  ACIEKThI
SJIEPHON YHEPTETUKH.

1356
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DneMeHTapHbIe YaCTUIIBL OTtkpbiTHE
no3utpoHa. Meroabpl  HAOMIOAEHUS U
perucTpanvn SJICMCHTApPHBIX qacTum.

OyHIaMEHTAIbHBIE B3alMOJICUCTBHUS bubnmorexa LOK
54 . ' https://m.edsoo.ru/ff0d
EnuaCTBO  M3MYECKOWM KApTUHBI  MHUpa 0638
TexHuueckne yCTpONCTBA M NPAKTHYECKOE
MIPUMEHEHHE: JTIO3UMETp, KaMepa BuibcoHa,
SIIEPHBIN PeaKkTop, aToMHast Oomoa.
Otanbl pa3BuTusa actpoHomuu. [IpukiagHoe
u MHPOBO33PEHUECKOE 3Ha4YeHHUE
bu6moreka [IOK
ACTPOHOMUH.
55 .. https://m.edsoo.ru/ffOd
Bun 3Bé3mHoro HebGa. Co3Be3gus, sIpKue 1784
3BE3/bl, MJIAHEThl, UX BUJIUMOC JIBHXKCHHUE.
CoJHeyHast cucreMa
bu6moreka [IOK
Counnie. CoHeuHast akTUBHOCTE. MICTOYHUK
56 .. https://m.edsoo.ru/ff0d
sHepruu CoJiHIA U 3BE3]
1784
3BE31bI, HMX OCHOBHBIE XapaKTEPHUCTHKH.
JuarpaMma  «CHEKTpajbHbIA  KJacc  —
CBETUMOCTD). 3BE3 bl TJIaBHOU
MOCJIEIOBATEILHOCTH. 3aBHCUMOCTE «Macca
CBETHMOCTBY» IS 3BE3I  TJIaBHOH bubmorexa [IOK
57 https://m.edsoo.ru/ffOd
MOCJIEIOBATEILHOCTH. Buyrpennee 1784
CTpOEHHUE 3BE3I. CoBpeMeHHbIE
MpeJICTaBJICHUS 0 MIPOUCXOXKICHUHU
sposrori CoJiHIIa M 3BE31. DTamlbl KU3HHU
3BE3/I.
Mneunsiii  IIyre — Hama ['anaktuka. bubnuorexa [IOK
58 IMomoxenne wu  gBmxkenne CoinHna B https://m.edsoo.ru/ffod

["anmakTuke. Tumb! rajakTHK.

1784
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Panuoranaktuku u kBasapbl. YEpHbIE IBIPHI
B si/Ipax rajakTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon

bu6mmoreka [IOK

59 Xa0O06ma. Pasberanwe ramaktuk. Teopwus https://m.edsoo.ru/ff0d
Bosbmoro B3peiBa. PennkroBoe nsinyyeHue. 1784
Macmrabnas CTPYKTYpa Bcenennoii. bubnmorexa LOK
60 https://m.edsoo.ru/ff0d
MerTtaranakTuka.
1784
bubmmoreka [{OK
61 Hepemennsie mpo6iieMbl aCTPOHOMUH. https://m.edsoo.ru/ff0d
1784
[ToBTOpHUTENBHO - 000OMIAIOIINIT YPOK IO bubmorexa HOK
62 https://m.edsoo.ru/ff0d
TeMe « DIIEKTPOINHAMUKA.
1784
[ToBTOpHUTENBHO - 0600IIAOIINI YPOK IO Bu6nuoreka ITOK
63 TeMme «MexaHMYeCKUe U JIEKTPOMarHUTHBIE https://m.edsoo.ru/ffOd
KOJIEOAHUA». 1784
I 606 . bu6mmoreka [JOK
64 OBTOPHTCIIEHO = OOODIHAOIHHI YPOK 10 https://m.edsoo.ru/ff0d
TeMe «OnTHKAY.
1784
I 606 . bu6mmoreka [JOK
65 OBTOPHTC/IBHO - OOOOIIAIOIINK  YPOK IO https://m.edsoo.ru/ffOd
Teme «CTpoeHre aToMa ¥ aTOMHOTO sJIpay. 1784
[ToBTOpUTENBHO - 0000MIAIONIUI YPOK IO bubmoreka LIOK
66 Teme «DNEeMEHTHI ACTPOHOMMU u https://m.edsoo.ru/ffod
acTpopU3NKI». 1784
I 606 . bubnmoreka [JOK
67 KOBTOITTTIS;;H(; - ODOOIAOIMI YpOK 11O https://m.edsoo.ru/ff0d
ypey ced. 1784
68 IIpomexxyrounas —arrecranus. Mrorosas bubmuoreka [JOK
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KOHTpOJIbHAs paboTa.

https://m.edsoo.ru/ff0d
1784

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI YYEHUKA
®usuka. bazoseiit ypoBenb10 kiacc. :yueonuk / B.A.Msxkumies.- M.:Ilpocsemenue,2017.
®usuka. ba3zoBeiit ypoenb! kiacc. :yueoHuk / B.A.Msikuies.- M.:IIpocsenienue,2017.

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1 Ieppikun A.B., I'yrauk E.M. ®usuka. 7 knacc. — M.: Ipoda, 2021

2 ®dusuka. Tectsl. 7 knacc (aBropsl: H. K. Xannanos, T. A. XanHaHoBa).

3 ®uzuka. CaMoCTOSITENIbHBIE M KOHTPOJIbHBIE paboThl. 7 Kiacc (aBTopbl: A. E. Mapos,
E. A. Mapon), [poda, 2021

4 ®duzuka. Jlugakruueckue marepuansl. 7 kiacc (aBtopol: A. E. Mapon, E. A. Mapon).
— M.: Ipoda, 2021

5 ®usuka. Jlnarnoctuueckue padbotel. 7 knacc (aBropsl: B. B. [llaxmatoga, O. P.
[Medep). — M.: Ipoda, 2021

6 ®usuka. COopHUK BOIPOCOB U 3a7a4. 7 kiacc (aBropsl: A. E. Mapon, E. A. Maposn).
— M.: JIpoda, 2021

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://class-fizika.ru/

http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home

https://resh.edu.ru/

http://www.fizika.ru/

http://physics03.narod.ru/

LearningApps.org

https://learningapps.org/index.php?overview s= category=0

OBOPYJIOBAHUE B PAMKAX ®YHKIMOHHUPOBAHHSA HIEHTPA OBPA3OBAHUSA
ECTECTBEHHO-HAYUYHOM M TEXHOJIOTMYECKOWM HANPABJIEHHOCTH «TOUYKA
POCTA»

1. Hudposas nabopatopus no Pusuke (yueHu4eckas) — 3 ImiT.

2. Hab6op OI'D no ¢wusuke - 2 mt (14 KOMIUIEKTOB)

3. HoyrOyk — 1 mir.



Yuer nporpaMMbl BOCIHTAHUS HA YPOKaX (PU3NKH
BocnuraresibHbIe 32241 HIKOJBHOI0 YPOKA
Yposenv ocnognozo oouiezo oopazosanusn

1) BocmHMTaHHME POCCUIMCKOM TpakJaHCKOM MICHTUYHOCTH: IIATPUOTHU3MA, YBAXKEHUS K
OteuecTBY, HpOLUIOE W HACTOsIlEE MHOIOHALMOHAJIBbHOrO Hapojga Poccum; oco3HaHue cBoei
THUYECKON MPUHAJIEHKHOCTH, 3HAHUE UCTOPHH, SI3bIKA, KYIbTYPbl CBOETO HapoJa, CBOETr0 Kpas, OCHOB
KyJIbTYPHOIO Haciequss HapoJoB Poccum U 4enoBedecTBa; yCBOEGHUE TI'yMaHUCTUYECKHX,
JNEMOKPAaTUYECKMX W TPAAULMOHHBIX IEHHOCTE MHOTOHAIMOHAJIBHOTO POCCUMCKOrO 00ILEeCTBa;
BOCITUTaHHE YyBCTBA OTBETCTBEHHOCTH U Ji0Jira nepeq PonnHoii;

2) ¢opMHpOBaHHWE OTBETCTBEHHOTO OTHOLICHHS K YYEHHUIO, TOTOBHOCTH W CIOCOOHOCTH
oOyuarouuxcs K caMOpa3BUTHIO U caM000pa30BaHHUIO Ha OCHOBE MOTHBALIMU K OOYYEHUIO U MO3HAHUIO,
OCO3HAHHOMY BBIOOPY U TIOCTPOEHUIO JajbHEHIIel HHANBUAYAIbHON TpaeKTOpuu oOpa3oBaHus Ha O6a3e
OpUEHTHUPOBKM B MHpe Mpodeccuii U mpodecCHOHATBHBIX NPEANOYTEHHH C Y4eTOM YCTONYMBBIX
[I03HABATEIbHBIX HHTEPECOB, a TAKKE Ha OCHOBE (POPMUPOBAHUS YBAKUTEIHHOIO OTHOLIEHUS K TPYAY,
Pa3BUTHS ONBITA YUACTUS B COL[MAIBHO 3HAUUMOM TPYIIE;

3) dopMupoBaHHE LETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAyKHM U OOIECTBEHHOW MPAKTHKH, YUMTHIBAIOLIETO COLHUAIbHOE, KYIbTYPHOE, SI3BIKOBOE,
JyXOBHO€ MHOT000pa3re COBPEMEHHOTO MUDA;

4) ¢dopmupoBaHHE OCO3HAHHOTO, YB)KMTEIBHOIO WU J0OpOKEIATENBbHOTO OTHOLIEHHS K
JIPYroMy 4ejioBeKy, ero MHEHHIO, MUPOBO33PEHHIO, KYJIbTYpE, A3BIKY, BEpe, TPakIaHCKON MO3UINH, K
UCTOPUH, KYJIbTYpE, PEUTHH, TPaJuLUsAM, s3blKaM, LHEHHOCTAM HapoaoB Poccuum u HapoJaoB Mupa;
TOTOBHOCTH U CIIOCOOHOCTH BECTU AMAJIOT C IPYTMMH JIFOJIbMU U IOCTUraTh B HEM B3aUMOIIOHUMAaHMS;

5) OCBOCHHME COIMATBLHBIX HOPM, TMpaBWJ IMOBEIEHUs, Pojieh U (HOpPM COIMATBLHON JKU3HU B
rpynmnax v cooOIlecTBax, BKJIIOYas B3pOCIbIe M COLHUAIbHBIE COOOIIECTBa; ydyacTHE B IIKOJIHLHOM
CaMOYNpaBJIE€HUN U OOLIECTBEHHOW J>KM3HM B TNpeleNax BO3PACTHBIX KOMIIETEHLUHUH C Y4eTOM
PErMOHANBHBIX, ATHOKYJIBTYPHBIX, COLIMATIbHBIX K SKOHOMHUYECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAJIBLHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHHWU MOpPAJIbHBIX MpoOiieM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, (hOpMHUpPOBAHME HPABCTBEHHBIX UYBCTB M HPABCTBEHHOI'O MOBEIEHUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHBIM MOCTYIIKaM;

7) gopmupoBaHHE KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOLICHHMH M COTPYAHHYECTBE CO
CBEPCTHHUKAMHM, JIETHbMHU CTApIIEro M MIAJAIIEro BO3pacTa, B3pOCIBIMU B Ipoliecce 00pa3oBaTeNbHOM,
0OLIECTBEHHO MOJIE3HOH, yueOHO-HUCCIeI0BaTENbCKON, TBOPUECKON U APYTrUX BUJOB AEATEIHLHOCTH;

8) ¢dopmupoBaHre LEHHOCTH 3J0POBOr0 U 0Oe30macHOro oOpasza KU3HU; YCBOCHHE IPaBUII
UHIUBUAYAIBHOTO W KOJUIGKTUBHOTO O€30MacCHOrO TMOBEACHUS B UPE3BbIUAHHBIX CHUTYyalUsX,
YTPOKAIOLIUX KU3HU U 3JI0POBbIO JIFOJIEH, MpaBUII MOBEACHUS HA TPAHCIIOPTE U HA JIOpOrax;

9) dopMupoBaHHE OCHOB 3KOJOTHYECKOH KYIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIILICHUS, Pa3BUTHE OIbITa IKOJOTUYECKH OPUEHTUPOBAHHOH pedreKkcuBHO-
OIICHOYHOM M MPAKTUYECKON NESATENIbHOCTH B dKU3HEHHBIX CUTYAIUX;

10) oco3HaHue 3HAUYCHUS CEMBU B )KM3HH Y€IOBEKa U 0OLIECTBa, IPUHATHE LIGHHOCTH CEMEHHOM
KU3HU, YBAKUTEIBHOE U 3a00TIIMBOE OTHOIIIEHUE K YJICHAM CBOEU CEMbH;

11) pa3BuUTHE SCTETUUYECKOTO CO3HAHMS Yepe3 OCBOCHUE XYJO0KECTBEHHOTO HAClIEAMs HapOa0B
Poccun u Mupa, TBOpUECKOH IEATENBHOCTH CTETHUECKOTO XapaKTepa.

BocnuraresbHblii noreHnmal yueOHoro mnpenmera «®PusnMka» Ha ypOBHE OCHOBHOTO
oOriero oOpa3oBaHus peaqu3yeTcs Ha AeATeIbHOCTHOM OCHOBE Yepes:

e [IpUBJICUCHHE BHUMaHUS OOy4aromuXcs K LIEHHOCTHOMY acIeKTy M3ydyaeMbIX Ha ypOKax
SBJICHUM, OpraHu3aluio paboOThl € TNOJdydaeMoill Ha ypoke wuHpopmamuen ¢uznyeckoro
CoJiepKaHus, BKIOYass HMHPOPMALMIO O COBPEMEHHBIX MJOCTIDKEHHMSIX (U3MKM; aHaIu3 |
KPUTHUYECKOE OlIEHUBaHHE WH(POPMAIINH;



eIpUMEHEHHE Ha YpPOKE HMHTEPAKTUBHBIX (opM paboTel ¢  OOy4arOIUMUCH:
MHTEIUICKTYaJbHBIX TP, CTUMYJIUPYIOUIMX II03HABATEIbHYI0 MOTHBAIMIO OOY4YaIOIINXCS;
JMTAKTHYECKOTO TeaTpa, TJe IMOJydeHHBIE Ha ypOKe 3HAHUS OOBITPHIBAIOTCA B TEaTPAIbHBIX
MOCTAHOBKAX; TPYNIIOBOW pabOThl WM pabOThl B Mapax, KOTOpPbIE YYaT OOYy4aroUINXCs
KOMaH/IHOM paboTe 1 B3aMMOICHCTBHIO C APYTMMHU 00yJarOIUMUCS;

e MHULIMUPOBAHUE U TOAJCPKKY HCCIEIOBATEIBCKOW AEATEIBHOCTH OOYYaloIUXCcs B
paMKax pealu3alydyd UMH WHAWBHIYAIbHBIX M TPYNIOBBIX HCCIEIOBATEIbCKHX MPOEKTOB, UTO
JaeT 00yJaroIMMCsi BO3MOKHOCTh MIPHOOPECTH HABBIK CAMOCTOSTEIILHOTO PEHICHHUS TPOOIIEMBI,
pa3BUBaeT yMEHUs HAOIIOAATh MPUPOIHBIC SBJICHUS, BBITIOJHATH OTBITHl M AKCIIEPHMEHTAIBHBIC
WCCIICIOBAaHUSI C  KCIIOJIb30BAaHHEM  WM3MEPHUTENBbHBIX  MpHOOpOB, (QOpMUPYET  HABBIK
TeHepHpOBaHUs U O(opMieHHS COOCTBEHHBIX W/CH, HABBIK IyOJMYHOTO BBICTYIUICHHUS IEPE.
ayJIUTOpUEH, apryMEHTHPOBAHUS U OTCTaWBAHUS CBOCH TOUKU 3PECHUS;

® 3HAKOMCTBO €O cdepamu mpoPecCHOHATILHON NeSTENHbHOCTH, CBI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JOCTIDKEHHAX (PHU3UYECKOH HAyKH, YTO
CIOCOOCTBYET Pa3BUTHIO IMPEICTaBICHUH O BO3MOXKHBIX cepax Oyaymiell npodeccruoHanbHOU
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOHM, MOArOoTOBKAa K JajibHEHIIEeMYy OOY4YeHHIO B 3TOM
HaIpaBJIEHUU U OCO3HAHHOMY BBIOOPY 0OydaromumMucs Oyaymien npodeccuu;

e YCTAHOBJICHWE JIOBEPUTENBHBIX OTHOIICHUS MEXKIy YyYHTEIeM W  yYCHHKaMH,
CTMOCOOCTBYIOIIMX TTO3UTHBHOMY BOCIIPHITHIO YYalIUMHCS TPeOOBAaHMK M TPOCHO YUUTEI,
aKTUBHU3AIMH WX TTO3HABATEIBHOM eI TeTPHOCTH U aKTHBHOCTH,

e TOOYXKJIeHHE 00ydaroIuxcs K COOMIOEHUIO Ha YPOKE OOLIENPUHSTHIX HOPM MOBEACHHUS,
MpaBUJI OOIIEHUS CO CTAPIIMMHU (YYUTENSIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMHN);

¢ ICTIOJIb30BaHUE BOCIUTATENbHBIX BO3MOKHOCTEHN Co/lep:kaHus yueOHOTO MpeMeTa yepes
JEMOHCTpAIMI0 OOy4arolMMCsl TPUMEPOB  OTBETCTBEHHOIO, TIPa)JAHCKOTO IOBEJCHHUS,
MIPOSIBJICHUS YEIIOBEKOJIIOOUS M TOOPOCEPACUHOCTH;

o OpraHmuzamnuio medcTBa MOTUBHPOBAHHBIX M DPYAUPOBAHHBIX YUAIIUXCS HAJ UX OJHOKIIACCHUKA.



KPATEPUU 1 HOPMbI OLIEHKHA 3HAHUH OBYUYAIOIIINXCA

KoHTposnbpHbIe pa3HOYpOBHEBBIE PAOOTHI SIBISIOTCS TEMAaTUYECKUMMU.

Bpewms Bomonnenust - 1 ypok (40 — 45 munyT).

Kaxxnpiii BapuaHT coAepKUT OJOKU 3a/1ad pa3HbIX YPOBHEHN ClI0KHOCTH. [lepBrlif 1 BTOpoit
ypoBaH cnoxHOcTH (I u Il) cooTBeTCTBYIOT TpeOGOBaHUAM K YPOBHIO MOJTOTOBKH  BBITYCKHHKOB
OCHOBHOM 1IKOJIBI, TpeTHit ypoBeHsb (I11) mpenycmarpuBaer yriybiaeHHOe u3ydeHue PU3UKH.

OneHka NucbMEHHBIX KOHTPOJIbHBIX padoT

Omnenka 5 craBuTcs 3a pabOTy, BBITIOJHEHHYIO IMOJTHOCTHIO 0e3 OmMOOK M Hempo4yeToB. (95-
100% 3amaHwuii)

Onenka 4 craBuTCs 32 pabOTYy, BBITIOJHEHHYIO TIOJIHOCTHIO, HO TIPY HAJIMYUU HE 00JIee OTHOM
OLIMOKK M OJHOTO HeJoYeTa, He Oosiee Tpex HemoueToB. (76-94% 3ananuii)

Onenka 3 craBuTcs 3a paboOTy, BBINOJHEHHYIO Ha 2/3 Bceil pabOThl MPaBUIIBHO WM IMPHU
JOTYILIEHUU He Oosee oqHOW rpyOoi ommOKH, He Oojiee Tpex HEerpyObIX OMIMOOK, OJHOIM Herpyooit
OIIMOKY U TPEX HEJA0YETOB, P HATMYUH YEThIPEX-TISATH HenoueToB. (55-75% 3ananuin).

Onenka 2 craBuTCs 32 pabOTy, B KOTOPOM YMCIO OMIMOOK M HEJA0YETOB IPEBBICUIO HOPMY
JUTSl OIICHKHU 3 WJTM TTPaBUJILHO BBITIOJIHEHO MeHee 2/3 paboThl.

Ilepeyenb omMOOK

I. I'pyOble ook

1. He3nanue omnpeneneHUN OCHOBHBIX INOHSTHM, 3aKOHOB, IMPAaBUJ, IOJIOKEHUH TEOPHH,
dbopmyIt, OOIIETPHHATHIX CHMBOJIOB, 0003HaUYEHUS (PU3MUECKUX BEIMYHH, CTUHHUITY U3MEPECHHUS.

2. HeyMeHuHe BBIIENATH B OTBETE TIABHOE.

3. HeymeHue pUMEHSTh 3HAHUS JUIS PEIICHUs 3aa9 U OOBsSICHEHHUS (PU3NICCKUX SBICHUN;
HEeNpaBUWIbHO C(HOPMYJIMPOBAHHBIE BOIPOCHI, 3aJJaHUs WM HEBEPHbIE OOBSICHEHUS XOJa UX peIleHHs,
HE3HaHHE @PHUEMOB pElICHMs 3ajJad, AaHaJOIMYHBIX paHee peIIeHHbIM B KJacce;, OIINOKH,
MOKa3bIBAIOLINE HENPAaBWIBHOE IOHMMaHHE YCJIOBUS 337aydl WM HEMNpPaBUIIBHOE HCTOJIKOBAaHHE
peLeHus.

4. HeymeHue 4nTaTh U CTPOUTH rpapuKu U MPUHIUITHATIBHBIE CXEMBbI

5. HeyMmenwe mOATOTOBUTH K pabOTe€ YCTAaHOBKY WM JIabopaTopHOe 000pyI0BaHHUE,
IIPOBECTH OTIBIT, HEOOXOIMMBbIE PAaCUeThl UM UCIIOJIb30BATh MOJIyYEHHbIE JAHHBIE IS BHIBOIOB.

6. HeOGpexHoe oTHOIIeHHE K JabopaTopHOMY 000pPYIOBaHUIO U U3MEPHUTEIILHBIM IPUOOPAM.

7. HeymeHue onpenenuTs NoKa3zaHUs U3MEPUTEIHLHOTO Mprbdopa.

8. Hapymienue tpeGoBaHmil npaBui 0€301MaCHOTO TPy/ia MIPH BBIIIOJHEHUU SKCIIEPUMEHTA.

Il. HerpyObie ommoku

1.Herounoctr (hopMyIMpOBOK, ONpENeIeHU, 3aKOHOB, TEOPHM, BBI3BAHHBIX HEMOJIHOTOMN
OTBETa OCHOBHBIX MTPU3HAKOB OmpeaensieMoro noHATHs. OmuoKy, BbI3BaHHbIE HECOOIIOIEHUEM YCIOBUI
MIPOBEJICHUS OTBITA UK U3MEPEHUH.

2.0mubKy B YCIOBHBIX 0003HAYEHUSIX HA TPUHLIUIUAIBHBIX CXeMaX, HETOUHOCTU YEPTEKEH,
rpaduKoB, CXEM.

3.IIpomyck uinu HETOUHOE HAMMCAHUE HAUMEHOBAHHUM eTUHUI] PU3NIECKIX BEIHYKH.

4.HepanmoHanbHbIN BEIOOP X0J1a PELICHHUS.

I1l. Hegouernl.

1.HepanronanbpHble 3aMyCH TPH BBIYUCICHUSAX, HEpPAIMOHATbHBIC MPHEMbl BBIYUCICHHIA,
npeoOpa3oBaHUi U PELIeHHs 3aa4.

2.Apudpmerndeckre OMMOKM B BBIYMCICHHUSX, €CITU 3TU OMIMOKKM TPyOO HE HCKAXKAIOT
pEeaNbHOCTH MOJTYYEHHOTO pe3ysbTaTa.

3.0t1aenbHbIE MOTPEITHOCTH B GOPMYITHUPOBKE BOMIPOCA UM OTBETA.

4.HeOpexHOe BBITIOJIHEHUE 3aMuceil, uepTexei, cxeM, rpadukos.

5.0pdorpaduueckre U MyHKTYaIIHOHHBIE OITHOKH.

O1neHKA VCTHBIX OTBETOB 00YYAIOINXCS




OTMeTKa 5 cTaBUTCS B TOM Cilydae, €Clid 00ydJaromuiics OKa3bIBAeT BEpHOE MOHUMaHKUE (pr3ndecKon
CYILIHOCTM pPAacCMAaTPUBAEMbIX SIBJICHUHA W 3aKOHOMEPHOCTEW, 3aKOHOB W TEOPUH, HAET TOYHOE
ONPENEIICHUE W MCTOJIKOBAHHE OCHOBHBIX TIOHSTHW, 3aKOHOB, TEOpHUM, a TakKKe MPABUIIBHOE
ompeseneHue (U3NYECKUX BEIWYMH, WX CIUHUI] U CIOCOOOB W3MEPCHHsI; MPABUIHHO BBHITIOTHSICT
YepTEXKH, CXeMbl U TpadUKH;, CTPOUT OTBET MO COOCTBEHHOMY ITLIAHY, COITPOBOXK/IAET PaccKa3 HOBBIMU
MpUMEPAMH, YMEET NMPUMEHUTh 3HAHUS B HOBOM CHUTYallMW MPU BBINOJHEHUHU MPAKTUYECKUX 3aIaHUN;
MOXXET YCTAaHOBHUTH CBSI3b MEXKIY M3y4aeMbIM W paHEe M3YYCHHBIM MATEPUAIOM IO Kypcy (HU3UKH, a
TAKX€ C MaTEPUAIOM, YCBOCHHBIM IIPU U3YYEHUH JIPYTUX MIPEIMETOB.

OtMmeTtka 4 cTaBUTCSA, €CIM OTBET 00YYArOIIErocs yJOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha
OILICHKY 5, HO JjaH 0e3 MCII0JIb30BaHMsI COOCTBEHHOTO TUIaHA, HOBBIX MPUMEPOB, O€3 MPUMEHEHUS 3HAHUN
B HOBOH cHUTyaluM, 0e3 HCIOJb30BaHUS CBA3EH C paHee U3y4YEHHBIM MaTepuajioM U MaTepHUATIOM,
YCBOEHHBIM IIPU M3Y4YEHHUH JPYTUX MPEAMETOB; €CJIN yJalluics JTOMYCTHII OJIHY OIIMOKY UM He Ooiee
JBYX HEI0OYETOB U MOYKET X MUCIPABUTh CAMOCTOSITENILHO UM C HEOOJIBIION OMOIIBIO YUHUTESL.

Ormerka 3 craBuTcs, eclim OOyYalONIUKCS TPABUIBHO IMOHUMAaeT (HU3UYECKYIH0 CYIIHOCTH
paccMaTpuBaeMbIX SIBJICHHHM W 3aKOHOMEPHOCTEH, HO B OTBETE€ HMEIOTCA OTAEJbHBbIE MpoOeibl B
YCBOEHUHU BOIPOCOB Kypca (PU3WKH, HE MPEMSATCTBYIOIIUE NaTbHEUIIEMY YCBOCHHIO MPOTrPaMMHOTO
Marepuasia; yMeeT NMPUMEHSTh MOJTYYCHHBIC 3HAHUS MPH PEIICHUH MPOCTHIX 3a/1ad ¢ UCIOJIb30BAaHUEM
rOTOBBIX (OPMYN, HO 3aTpyAHSIETCS MPH PELIeHUH 3ajad, TpeOYyIoUuX NpeoOpa3oBaHUs HEKOTOPBIX
dbopmyr; TOMycTHII He OoJiee OAHOU TpyOOl OMMOKH W IBYX HENOYETOB, HE OOJiee OHOUN Tpydoit u
OJIHOI HerpyOoil omuoOku, He Oojee ABYX-TPEX HErpyObIX OMMOOK, OJHOM Herpyooi ommMOKH U TpEX
HEJI0YETOB; TOMYCTUIT YETHIPE WIIH TSTh HEAOUYETOB.

OT1merka 2 cTaBUTCS, €ClIM OOy4YaIOIMICS HE OBJIAJAET OCHOBHBIMH 3HAHMSIMH W YMEHHSIMHU B
COOTBETCTBUU C TPEOOBAHHMSAMHU TMPOTPAMMBbl M JOMYCTHJI OoJibllle OMMUOOK M HEJO0YETOB, UYEM

HEO00XOINMO I OLIEHKH.

OneHka JadopaTopHLIX padoT

OTmeTKka S cTaBUTCS, €CIM OOYYAIONIUIHCS BBIMOJHSACT pabOTy B TOJHOM 00BEME C COONIOACHHEM
HEOOXOJMMOM  TOCIICZIOBATEILHOCTH  TPOBENICHUS ONBITOB M HM3MEPEHHI; CaAMOCTOSITENIBHO H
panroHaIbHO MOHTHPYET HE00X0auMoe 000pyJOBaHUE; BCE OIBITHI IPOBOJIUT B YCIOBUSX M PEKUMAX,
o0ecreyrBarOIIUX MOJYYCHUE MPABHILHBIX PE3YJIbTaTOB U BBIBOJIOB; COONIOJACT TPEOOBAHUS MPABUII
TEXHUKU 0€301TaCHOCTH; TIPABUIIBHO M aKKYPAaTHO BBIMOJIHSET BCE 3aIUCH, TAOIHUIIBI, PUCYHKH, YEPTEKH,

rpaduku, BBIYMCIICHMUS, MPaBUITLHO BBIIIOJIHSIET aHaIn3 MOTPEITHOCTEH.
OTmeTka 4 CTaBUTCS, €CIU BBINOJHEHBI TpeOOBaHUS K OTMETKE S5, HO OBUIO JOMYIIEHO Ba-TPU
HEeOO4ETA, HE Ooiee OJIHOI Herpyooii OILIIMOKHU u OJIHOTO Hego0uETAa.

Otmerka 3 CTaBHUTCs, €CIU pa60Ta BBIINIOJIHCHA HEC ITOJHOCTBIO, HO 00BEM BBINOJHEHHON YacTH TaKOB,
4TO IO3BOJIACT IIOJIYUYUTH HpaBI/IHBHHﬁ pe3ysIibTaT W BBIBOA; €CJIKM B XOAC IPOBCACHUA OIIbITa U
HU3MCPCHUA ObLUIH JAOIIYIICHBI OIIHMOKH.

OtmeTka 2 CTaBUTCA, €CIIN pa60Ta BBIIIOJIHEHA HE IOJIHOCTBIO M 00BEM BBIMIOJHEHHONW YacTH pa60T HC
MO3BOJIACT CACIATh HPABHUIIBHBIX BbBIBOJOB;, CCJIM OIIBITBI, HU3MCPCHH, BBIYHCIICHU, Ha6J'IIOI[eHI/I${
IMPOU3BOJUIINCH HCIIPABUIIBHO.






	ОБОРУДОВАНИЕ В РАМКАХ ФУНКЦИОНИРОВАНИЯ ЦЕНТРА ОБРАЗОВАНИЯ ЕСТЕСТВЕННО-НАУЧНОЙ И ТЕХНОЛОГИЧЕСКОЙ НАПРАВЛЕННОСТИ «ТОЧКА РОСТА»
	1. Цифровая лаборатория по физике (ученическая) – 3 шт.
	2. Набор ОГЭ по физике - 2 шт (14 комплектов)
	3. Ноутбук – 1 шт.

