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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUW M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccurickon Oenepanuy, pean3yIoIINUX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydeHHH X Qu3rke Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Yy4E€OHBIMM TMpeaMeramMu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pu3nku Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4ecTBEe yueOHOro MpeJMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoir reorpaduert u actpoHomueid. Mcrmonp3oBaHWE M aKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
WN3yuyenne QU3MKM BHOCHUT OCHOBHOW BKJIAJ B (POPMUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOKEH pAX WACH, KOTOpbIE MOXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHIHAaNa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TE€XHOJOTMYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JIeM palliOHAIBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHUECKOU 6€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTATbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpraHM3allui SKCIEPUMEHTAILHON NESTEIIbHOCTH O00YyYaroluXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NpaKTHUECKUX paboT. BolaeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aIoUIMMHCST YMEHHUSIMH TMPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIETOBaHHUS
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
3aJIaHHOM (PU3UYECKON MOJIEIBIO, O3BOJISIOIINE IPUMEHSITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTEKaHWS (PU3MUECKUX SBJICHUN W TIPOIIECCOB B OKpPYXKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
bU3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs JOJDKEH U3Y4aThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKEe YYEHUUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIMOHHOES
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  UW3Y4YaeMbIX SIBJICHHH M  TPOILECCOB, OMIMPUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOOydammwuxcsi. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJISIMU U3yUeHHs GU3UKH B 00111eM 00pa30BaHUU SBIISIIOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

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

e (opmupoBanue mpeacTaBICHUI O ponu (DU3UKH NI Pa3BUTHSA JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



puoOpeTeHHE CHUCTEMBI 3HAHUU 00 o0mux  (HU3nUeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

dopMHUpOBaHUE YMEHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
OOBbsICHEHHUS (PU3NYECKUX SBICHUHM B TPUPOAEC U Uil TNPUHITHS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;
NOHMMaHWe (PU3NYECKUX OCHOB W TNPUHIIMIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEILHOTO TUIAHUPOBAHUS U TMPOBEIACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpEeJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

CO37laHUE YCIIOBUM ISl pa3BUTUSI YMEHUHN MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

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

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.

COJEPXAHME OBYUYEHUA

10 KIJACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUS
®usuka — Hayka o npupoxae. HaydHbie MeTOIbl NMO3HAHUSA OKPYKAIOLIETO

MUpa.

Ponp »skcreppuMmeHTa W TEOpUM B IIPOLECCE MO3HAHUSA IPUPOJBI.

DKCNepuMEHT B (hU3UKE.

MopaenupoBanue (QuU3NUECKUX SBICHUM M MpoueccoB. HayuHble THMOTE3BI.
®u3nyuecKkrue 3aKOHbI U TEOpPUHU. |'paHUIIBI IPUMEHHUMOCTH (PU3HYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMUPOBAaHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOUN AEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu



AnanoroBele U UU(DPOBBIE H3MEPUTENbHBIE NPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHxeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, ckOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MATEPUAIBHON TOUYKH, UX TMPOCKIMH HA OCHU CHUCTEMBI KOOPIMHAT.
CiioxxeHue nepeMenieHuil U CJI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsIMOJIMHEHHOEe IBIKeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYTH U TNEpPEMEIICHUA
MaTepualbHOM TOYKH OT BPEMEHH.

CBoOoaHOoe mazieHre. Y CKopeHre CBOOOTHOTO MMaICHHUS.

KpuBommHeitHoe  nBWkeHue. [[BUKEHUME  MaTepUalibHOM  TOYKH 1O
OKPYXKHOCTHU C TTOCTOSHHOM MO MOJAYJIIO0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHHUE: CIUIOMETP,
JIBUKCHUE CHAPAJIOB, LIEMTHBIE U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Mopnenp cUCTeMBI OTCUYETA, WIUIIOCTPALIMS KMHEMATHUYECKUX XapaKTCPUCTUK
JIBUKCHUS.

[IpeobpazoBanue IBMKEHUH C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenwue Ten B BO3AyXE U B PA3pEKEHHOM ITPOCTPAHCTRE.

HaGmonenune nBvkeHHs] Tejda, OPOIICHHOTO IOJA YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOTHOTO aICHUS.

Hanpasnenne ckopocTH npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOIIEHHS MEXAY MOYTSIMH, NPOUIACHHBIMM TEIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS aprKa B BA3KOU )KUJIKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUJI MaTePUAIIbHOM TOYKU. Tperui 3aKkoH Hbr0TOHA 171 MaTepuaIbHbIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tskectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoybkeHus1, kaueHus ). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKONIbKEHUs U cujia TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUJAKOCTH WM Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUKEHHUE a0COJIIOTHO TBEPAOIO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: TMOJIINITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIVH.

CpaBHEHUE MacC B3aMMOICHCTBYIOIINUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAaIIHH.

HesecomocTts. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydenne nBmxeHUs OpycKa 1Mo HaKJIOHHOM ITIOCKOCTH.

HccnenoBanne 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HUKAIOMIUX B MPYXKUHE U
pe3uHOBOM 00pasIie, OT ux AedopMaIium.

UccnenoBanne ycinoBuil paBHOBECHsS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOYKM (Tesa), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMnynbec cuiabl U W3MEHEHHE HMMIYyJbCca Tella. 3aKOH COXPAHEHHS HMITYJbCa.
PeaktrBHOE IBHXKEHHUE.

PaGota cuiibl. MOIITHOCTE CHJTBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOWU SHEPTHUH.

[TorennumanbHas SHEprus. [TorennuanbHas SHEprus yOpyro
nedhopMupoBaHHOM  TpykuHbl.  [loTeHuuWanbHass  SHeprusi Tena  BOJIU3HU
MOBEPXHOCTH 3EMJIH.



[ToreHumnanbHBIE u HENOTCHIMAJIbHBIC CHJIBI. CBsi3b  paboOTHI
HEMOTCHUUAJIBHBIX CHJI C W3MEHEHUEM MEXAHUYECKONW HSHEPrMU CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXAaHUYECKOW SHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIA TUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTruBHOE NBUKEHHUE.

[Tepexo MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHWEM MEXaHMYECKOW HEepruu
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO JKI'yTa.

Pasznen 3. MouiekyisipHasi pU3NKa U1 TePMOAMHAMHMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Jubddys3us. Xapakrep ABWIKECHUS W
B3aMMOJICMCTBUSI 4aCTUI] BellecTBa. Monenu CTpPOCHHUsI Ta30B, >KUAKOCTEH H
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieel. Macca u
pa3mepsl Mosiekyl. KonnuectBo BenectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETHYECKOH TEOpUH HJCIbHOr0 Ta3za. AOCOJIOTHas TeMIeparypa Kak mepa
CpElIHEM KWUHETHMYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThl rasa. l[llkama
temiiepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—KnamneipoHa.
3akoH JlanbToHa. M30mporiecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JHUCKPETHOE CTPOEHWE BemecTBa, Qororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OnbiThl 10 TU(Py3Un KUJIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTPUPYIOIIAsi TPUPOY AaBICHHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE MU3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3AyXa B HEM.

UccnenoBanue 3aBUCUMOCTU MEXKTY MapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEPrusi  OJHOATOMHOTO  HWJeallbHOTO  Ta3a.  Buael  Temonepenayu:
TETJIOMPOBOIHOCTh, KOHBEKIIMS, U3TyueHUEe. YeabHas TEII0EMKOCTh BEIEeCTRA.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonssiTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeHeHue mepBOro 3aKOHAa TEPMOJIUWHAMHUKH K H3ompolieccaMm. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpatumMocTs mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nevictBus TerioBod MamwuHbL. [lukn KapHo u ero koadduieHT mojie3HOTo
JENCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEW HIHEPruy Teja TMPHU COBEPIICHUU PAOOTHI: BBIIET
npoOKku U3 OYTBUIKM TIOJ JEUCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTyphl) TeJla NpH TEeIIoNepeaye.

OneiT Mo anuabaTHOMY pAacCIIUPEHHIO0 Bo3AyxXa (OMBIT € BO3AYIIHBIM
OTHUBOM ).

Mogenu napoBoil TypOUHBI, IBUTaTENsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeujecmea. Dazoevie nepexoovt



[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTEINIbHAS BIIAJKHOCTH BO3ayxa. HacellleHHBIM map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT JABJICHHUS.

Teépnoe teno. Kpucramnuueckue u amopgdHbie Tena. AHU30TPOIUsL CBOWCTB
kpuctaiioB. JKuakune xpucramibsl. CoBpeMeHHble Marepuanbl. [lnaBineHune u
KpUCTaliM3anus. Y aelbHad TerioTta miasieHus. Cyonumanms.

VYpaBHeHHE TENIOBOroO OajgaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHME: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYYEHHUS] COBPEMEHHBIX MATEPUAIIOB, B
TOM YMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX NIAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCcTpanus KpUCTalIoB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenne 0THOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTpUYEeCKWid 3apsan. J(Ba BHIAa DIIEKTPUYECKUX
3apsinoB. IIpOBOMHMKM, OUANEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsia.

B3aunmopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli JIEKTPUUECKHI 3apsi.
Onektpuueckoe 1mone. Hanpssk€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHumn
CYNEPHO3ULUH HNEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabora cmm  amekTpocratmueckoro  moisa.  Ilotenmuan.  PasHocThb
MOTEHIUANOB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JluanekTpuyeckas MpOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnueckne YCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHUE JJIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO M MIPUHIIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre Ha’NEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEIL.



[IpoBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIn
IJIACTHH, PACCTOSIHUS MEXAY HUMU U TUAIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

ONEKTpUYECKUA TOK. YCIOBHA CYLIECTBOBAaHUSA JJIEKTPUYECKOIO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAILIEIbHOE, CMEIIAHHOE COEJMHEHUE POBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HWCTOYHUKA TOKA.
3axon Oma 115t TOJTHOM (3aMKHYTO#) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasT ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKUid TOK B  pacTBOpaX M  paciiiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DJNIeKTpUUECKU TOK B Ta3zax. CaMOCTOSITENbHBIH M HECAaMOCTOSATEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuuecknue yCTpOMCTBA M MNPAKTHUYECKOE MPHUMEHEHHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHMKH TOKA, OAJIEKTPOHArpeBaTEIbHBIE TPHUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIA TNO/, TAThBAHUKA.

Jlemoncmpayuu

N3mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTbh COMPOTUBIEHUS LWJIWHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJTOIIAH MTONIEPEYHOr0 CEYEHHS U MaTepHUala.

CMmeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wm3MepeHue BaeKTpoaBMXKyleh cuibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTh COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHL.



[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIA MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHnue cMemanHoro CoeJMHEHUSI PE3UCTOPOB.

W3mepenne 3neKTpOABMKYLIEH CUJIbl MCTOYHUKA TOKAa UM €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 10 kiiacce oCylIeCTBISIETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcamMu MaTeMaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nowsamus, CBA3aHHBIE C HW3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: peuieHue CHCTEMbl YypAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPHUUECKHE (DYHKIIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLIUN HA OCU KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHn4eckoe BUKEHHE B >KMBOHM Npupoze, Auddysus, ocMoc,
TETIJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPDHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, JKUIAKOCTEH H
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHYECKAs IHCCOLUALU,
raJIbBaHUKA.

l'eocpagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: mpeodOpa3oBaHUE JBHKEHUN C HCIOJIB30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, M
HAaHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3allMTa, 3a3€MJIEHHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTpYHHBIN HIPUHTED, JJIEKTPOHATrPEBATEIbHBIE npuOopBI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. DinekTpoanHaAaMHUKAa
Tema 3. Macnummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUS



[TocTtossHHple ~ MarHuThl.  B3auMonencTBHE€  MOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bextop MarmutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX MOJed. JIMHMM MarHUTHOM MHAYKIMU. KapThHa JMHUNA MarHuTHON
WHIYKIWHU M0JI1 HOCTOSTHHBIX MATHUTOB.

MarauTHoe TIOJ€ TPOBOAHHUKA C TOKOM. KapTuHa JHMHUH WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSAMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBJIeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM noiie. Pabota cunel JlopeHnua.

SlBneHne JIIEKTPOMAarHUTHOM HMHAYKOUU. [loTOK BeEkTOpa MarHUTHOU
WHJYKIUUA. OJEKTPOABMIKYILAS CHJIA HWHIAYKIUMUA. 3aKOH JJIEKTPOMArHUTHOMU
uHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Tmose. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, IBUKYIIIEMCS] TOCTYNATENbHO B OJHOPOIHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJICKTPOABWKYIIAsS CHJIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHbBIC
MAarHMThl, JJIEKTPOMArHUTBI, D3JIEKTPOJABUrATENIb, YCKOPUTEIN SIJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb SJIEKTPOJABIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOl KaTYIIKH C TOKOM.

HccnenoBanne AeUCTBUS OCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.



HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHble KOJ1€OAHUA

Konebarenbnas  cucrtema. CBOOOAHBIE  MEXaHMYECKHE  KoJeOaHUS.
['apmonnyeckue konebanus. Ilepuon, wacrora, ammuutyaa U ($asza kojieOaHUM.
IIpyxuHHBIM MasATHUK. MareMaTU4eCKUM MasTHUK. YPaBHECHHUE TapMOHHUYECKUX
koneOanuii. [IpeBpaiiieHre YHEPruu NPy rapMOHUYECKUX KOJICOAHUSX.

KoneGarenbubiit koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KOJEOaHUS B
UeaTbHOM KOJEOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYEeCKUMU W
ANEKTpOMarHuTHeIMU KojeOanusamu. @dopmymna Tomcona. 3akoH CcoXpaHEHHs
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYAHOE M JACHCTBYIOIEE 3HAUYCHUE CHUJIBI TOKa U
HaIPSHKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPeOICHUE ANEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKU NPU IMPOU3BOJCTBE 3JIEKTpodHeprun. KymnbTypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne yCTpOHCTBAa M MNPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEpeIay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojieOaTeIbHONW CHCTEMBbI (MPYXKUHHBIA WM
MaTeMaTUYECKUN MasITHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaAHUT.

Hab6monenue peonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) s
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEepeIauu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

NccnenoBanne 3aBUCMMOCTH NEPUOJIA MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Ipy3a.

UccnenoBanne TmepeMEHHOr0 TOKAa B LENM W3  IOCIEIOBATEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60TIHbL



Mexannyeckue BOJIHBI, yClOBUs pacnpocTpaHeHnus. Ilepuona. CxopocThb
pacnpocTpaHeHus W JiuHa BOJHBL. [lomepeuHble W NOpPOJOIBHBIE BOJHBI.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenrauus BekropoB E, B, V B anexkrpomaruutHoit BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepennus. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[IIkana >1M€KTPOMarHUTHBIX BOJH. [IpuMeHEHHE 3JEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSA3U U TeNEeBUACHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEeIbI.

TexHuueckue yCTPOHUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JWArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

O6pazoBaHue U pacIpOCTPaHEHHE MOMEPEUYHBIX U MPOI0JIHHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
peJIOMJICHHE, OJIsIpr3aus, 1udpakius, nHTepdepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToyeuHbI HICTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHUS CBeTa. AOCONTIOTHBIN TTOKa3aTelhb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust ceta. ClnoxKHBIN cocTaB Oemnoro cBera. L[Ber.

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTosiHUEe M ONTUYECKas CHUjla TOHKOW JMH3bL. [locTpoeHue un300pakeHHil B
coOuparonmx U paccenBaromux JuH3ax. opMyna TOHKON JMH3BL. YBEJIUUYEHHUE,
TaBaeMoO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUST MAaKCUMyMOB W MHHUMYMOB B HHTEP(PEPEHIIUOHHOU
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakuronHas pemeérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue yCTpoWCTBA U NPAKTUUECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssMonuHEeliHOE paclpoCTpaHEHUE, OTPAXKECHHE U MPEIOMJICHHUE CBETa.
Onrtruueckue mpudopHI.

[TomHOE BHYTpEeHHEE OTpakeHUEe. Mojenb CBETOBO/IA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOTIa, TeJIeCKOoTa.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKY.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CTIENMAJIBHON TEOPUU OTHOCUTEJIBLHOCTH

I'pannnpl  NpUMEHMMOCTH — KJlacCMYeCKOM  mexaHuku.  [loctynatsl
CIICLIUAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpalleHUE
JUTVHBL.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C SHEpruel U UMITYJILCOM PENSITUBUCTCKOW YaCTHUIIBI. DHEPrus
MTOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmot K6anmoeoi ONMuUKU



®otonbl. Dopmyna [lnanka cBs3u s3HEpruu PoToOHA C €r0 YaCTOTOM. DHEprus
U UMITyJIbC (pOTOHA.

OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHbI
dorordpdexra. YpaBHenue OitHmTeriHa A dotodpdexra. «KpacHas rpaHuna»
doTorddexra.

JaBnenue ceeta. OnbiTel I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpoWCTBA U MPAKTUYECKOE IPUMEHEHHE: (HOTOIIEMEHT,
doTonaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

CBeTonuon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
[Inanerapnas moxaenb artoma. Iloctymarsl bopa. M3nydeHue u MOIJIOLICHHE
(OTOHOB TpHU TEpexoje aToMa C OJIHOTO YPOBHsS DSHEPruu Ha Jpyrou. Busl
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aToMa BOJIOPO/IA.

BonnoBbie cBoiicTBa yactull. BonHbl ne bpowist. KopnyckyisipHO-BOIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yCTpOCTBA M MPAKTHYECKOE NPUMEHEHHE: CHEKTpPaJbHbIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmonenne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCNEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramma-u3TydeHUS.
BnusiHue paanoakTHBHOCTH Ha KMBBIE OPTraHU3MBI.

OtkpeiTHE TIpOTOHA W HeWTpoHa. Hykmonnas mopens siapa ['eitzenGepra—
NBanenko. 3apsan aapa. MaccoBoe unciio aapa. M3oromsl.



Anbda-pacnan. DIEKTpOHHBIA M MO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sipe. A nepHbie cuiibl. JledexT maccsl snapa.

SnepHble peakuuu. Jlenenue U CUHTE3 AI€EP.

Anepnsiii peaktop. Tepmosnepubiit cuntTe3. [IpobGiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPrETUKHA. DKOJIOTHYECKUE ACIIEKTHI SIAEPHOU SHEPTETUKHU.

DOneMeHTapHble yacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN IEMEHTAPHBIX YACTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EAMHCTBO husnueckoil KapTUHBI MUpa.

TexHuueckne ycTpoHcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TynK MOHU3HUPYIOIINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé€3aHoro neba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
IBUYKEHHUE.

Conneynas cucrema.

Connue. ConHeunass akTuBHOCTh. McTtouHuk sHepruum CoiHIA@ U 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajbHBIA KlacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIaBHOW IIOCIIEIOBATEIBLHOCTH. BHYTpeHHee CTpoeHHuE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounn CoiHLa U
3BE31. DTanbl )KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku u kBazapsl. YUEpHBIE ABIPHI B AIpax
rajaKkTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ia. Paz0eranue rajakTuk.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménnpie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HabGmronennst HeBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHU I ISl ONPEe/IeNICHHs TTOJIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Msi CEBEPHOro MOJIyIIapus U IPKUE 3BE3IBL.

Hab6monenus B Teneckon Jlynsl, mianet, Miieunoro IlyTu.



Oo6o0maromiee NOBTOPEHUE

Ponr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3TUYECKOU chepax AesATEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PU3NUYECKON TEOPUU
B (OpPMHpPOBAHMU TPEACTABICHUNA O (U3UYECKOM KapTUHE MHUpa, MECTO
(¢u3nueckoi KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBIEHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs ¢
y4€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKW,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: peUIEHWE CHUCTEMBl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUMU HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOA00MSI TPEYroJbHUKOB,
OIpe/iesICHUE IUIOMAAH IIIOCKUX (GUTYp U 00bEMA TEll.

buonoeus: »nexTpuueckue SBICHUS B JKUBOM IpHpone, KojieOaTelbHbIE
IBIKEHHS B )KUBOW IIPUPOJIE, ONTUYECKUE SBJIICHUS B JKMBOW IIPUPOJE, IEUCTBUE
paguanyy Ha )XUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KDUCTAJNINYECKAs! CTPYKTYpPa TBEPABIX
TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTANIMYECKONW PEIIETKH, CIEKTPaJIbHBIHN
aHasus.

l'eocpagpua: MarHuTHble TOdIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonozua: JAHUM DIIEKTpPONEpenad, TE€HEpaTop IMEPEMEHHOIO TOKa,
AJIIEKTPOABUTATENNb, MHAYKIMOHHAS II€Yb, pPAAap, PAIAMONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA armapar, BOJOKOHHAsS OIITHKA,
coJHeYHas 6arapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA30OBAHUA

OcBoenue yudeOHoro mnpenmera «®Pu3nka» Ha YpPOBHE CPEIHEr0 OOIIETo
oOpa3oBanus (6a30BBI YPOBEHB) JOHKHO OOECTICUNUTH JTOCTHUKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI



JIM4HOCTHBIE PE3YyIAbTATHI OCBOCHUSI yUeOHOro mnpenMera «Ou3nKay JAOJKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUUCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
ONbITa M ONbITA JIEITEIBHOCTH B MPOILIECCE pPEalv3allii OCHOBHBIX HAaIpaBJICHUMN
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUUCKOTO OOIIECTBA;

NPUHSATHE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbBHOCTh B MHTEpPECAX TI'Pa)KIaHCKOTO
oO11iecTBa, y4acTBOBaTh B CaMOYIIPaBI€HUH B 00pa30BaTeIbHON OpraHu3aIluy;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QyHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU I€SATEBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHHUSIM
pOCCUMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OpUEHTHPYSACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTH YYEHOIO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

3CTETUYECKOE OTHOLIEHNWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpHUCyIIEero (GU3nIecKoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpEC K pasnudyHbIiM cepaM MpoPeCcCHOHATBHON AESITEIBHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PM3UKOW U TEXHUKOHN, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccun u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO0 B 00JACTU
bu3UKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:



c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IUIAHUPOBAHUE U OCYIIECTBIECHUE IEUCTBUU B OKPYKAIOLIEU Cpelle Ha OCHOBE
3HAHU LEJIeH YCTOUYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmbITa JEATEIbHOCTH JKOJOTUYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4eHHs]  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEJI0BATEIbCKYIO
NEATENbHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3oBble JiornyecKkue 1ecTBUA:
CaMOCTOSITeIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LU JEATEeIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUHU HX
JOCTHKEHUS;
BBISIBIIATH  3aKOHOMEPHOCTHM M MPOTHUBOPEYMS B  PacCcMaTPUBAEMBIX
(bu3HUECKUX SIBICHUAX;
pa3pabaTbiBaTh IUTAH PEIICHUS TPOOJIEMBbI C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
1EIsM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMNOJIHATH pabOTy B  YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX TTPOOIIEM.
ba3oBble uccienoBaTe/bCKue AeCTBUS !
BJIAJ€Th HAYYHOW TEPMHUHOJOTHEH, KIIOUYEBBIMU MOHATHUSIMH U METOAAMU
buznuecKon HAyKu;
BJIAJI€Th HABBIKAMHU Y4€OHO-HCCIIEIOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B o0yact (pU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pElIeHUs 3a7ad (U3MYECKOTO CONEpIKaHWs, MPUMEHEHHIO Pa3IMIHBIX
METOJI0B NTO3HAHMS;
BJIAJETh BUJAMH JIESITEIBHOCTH MO I[OJYYEHHUIO HOBOTO 3HAHUS, €ro
UMHTEpIpeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJIE€ P CO3JaHUU YUEOHBIX MPOCKTOB B 00JaCTH (DU3UKHU;



BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajaavy,
BBIIBUT'ATh THUIOTE3y €€ pEelIeHUs, HaXOAUTh apryMEHThl JUIs JI0Ka3aTesbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHANIM3UPOBATH IIOJIYYEHHBIE B XOJE€ PEIICHHs 3aJayd pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX TOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa3oBaTeIbHOU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTHYECKYI0 00JacTb
KU3HEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUruiHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIKE aJbTePHATUBHBIC PEIICHHUS.
PabGora ¢ undgopmanmeii:

BJIa/IeTh HaBBIKAMM TOJy4YeHUs HWH(opManuu (U3HUECKOro COAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILECTBIATh TOUCK, aHaJu3,
CUCTEMaTH3alMI0 W HMHTEpIpeTaluio MHGOPMAIMK Pa3INYHbIX BUJIOB U (opm
Npe/ICTaBIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJOTUN B PEIIEHWU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aIl[MOHHBIX
3aady Cc coOdrofeHuEM TpeOOBaHUN JPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpeKeHHs, TPABOBBIX W  ATUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

co3daBaTh TEKCThl (PU3MYECKOTO COJAEpX aHUS B PA3IMYHBIX (QopMmarax ¢
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeTIEBOM ayJAUTOPUH, BEIOMpPAst ONTHUMAIIbHYIO
(Gopmy mpencTaBiIeHUs U BU3YyaIU3aliH,

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

OCYHIICCTBJISITh  OOIIEHHE Ha Ypokax (U3MKH W BO BHE-YPOUHOU
TeSITEBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥ CMATYATh
KOH(DITUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



[IpUHUMATh  L€IM COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
o0 pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE TMPOEKTHI, OLICHUBATh HJEU C TMO3ULUUA HOBHU3HBIL,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATEIrMYECKOE IMOBEICHUE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PeryisiTUBHBIE YHUBepPcAJbHbIe YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIIECTBIIATh MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBIIATh IUIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJHCHUS TPAKTHYECKON PabOThl ¢ YUYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUMH;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (HDOPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIIMA B 00JacTh
(bM3UKH, TOCTOSTHHO TOBHIIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

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

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

UCTIOJIb30BaTh MPHUEMBI pedIeKCHH IS OLIEHKH CUTYalllud, BHIOOpa BEPHOTO
peleHus;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO0 HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;

MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;



MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIIMOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMBI
mo ¢u3uKe IS YPOBHA CpPEIHEro oO0Imero oOpa3oBaHUA Yy OOYyYarOIIUXCS
COBEPIIECHCTBYETCS OYMOIMOHATLHBIH UHTEIIEKT, MIPEATIOIar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOUAOIIETO CIIOCOOHOCTh TTOHUMATh CBOE 3MOIIMOHATBHOE
COCTOSIHWE, BUJICTh HANPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKIIIOYAIOIIET0 CAMOKOHTPOJb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEICHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AOMOIMOHATILHBIM U3MECHECHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKCHUIO ICIIA U
yCIiexXy, ONTUMHU3M, WHUIMATHUBHOCTb, YMCHHE JEHCTBOBATh HMCXOAS M3 CBOMX
BO3MO>XHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh 3MOIIMOHATIBHOE COCTOSTHHE
JAPYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHMS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, POSIBISATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenmss B 10 kJjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJib U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YHOM KApTUHBI MHUpPAa, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
MaTepHalibHas TOYKa, MHEpIMaIbHas cucTeMa oTcuéra, abCOoMIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUCCKHH 3apsijl MPU pelieHn: PU3NIECKUX 3374,

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOpHUHM CTPOCHHMS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TAJE€HUE TeJl, ABWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojieicTBue Tel, AudQy3usi, OpOYHOBCKOE JTBHKEHHUE, CTPOCHUE >KUIAKOCTEH
U TBEPJIBIX TeJI, K3MEHEHUE 00bEMA TEJ MPU HArpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCALIMS, TUIABJICHUE, KPUCTAJUIM3ALUS, KUIIEHUE,



BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcylie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Tra3a B  H30IMpoIeccax,
ANIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMUCHIBATh MEXAHUYECKOE [BHKCHUE, UCMOIb3ysd (U3UYECKUE BEITUUYUHBI:
KOOpJMHATa, NyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
HMMITYJIbC T€Jla, KMHETUYECKasi HSHEPrus, MOTEHIMaIbHAasl YHEPTUsi, MEXaHUuecKas
paboTa, MexXaHWUYeCKass MOIIHOCTh;, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJb3yEMbIX BEJIMYMH, MX OO0O3HAYEHUS U CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMY;

OMHUCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KUHETHUYECKasi SHEPTUsl XaO0TUUECKOTO JBUIXKEHUSI MOJIEKYJI, CPeIHEKBaApaTUIHas
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprHs, paboTa rasa,
KO3 (PUIIMEHT TIOJE3HOr0 JICMCTBUSA TEIUIOBOT'O JIBUTATElNsl; TPHU OINMHUCAHUU
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YeMbIX BEJIWYMH, UX
0003Ha4YeHUs] W C©IUHMIIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMHU BEJTUUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKre BETUYMHBI: IJICKTPUUECKUM 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
OpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIMYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS U E€JMHHUIIbI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEIIMYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SBICHUS, UCIONB3Yys (pusndeckue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPAaHEHUs MEXaHUYECKOM DSHEPruu, 3aKOH COXPAHEHUs UMIIYJbCa,
MPUHLHUIT CYNEPIO3ULIUN CHJI, HPHUHIUI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUIKEHHS MOJIEKYI C
a0COIOTHOM TeMIlepaTypo#, MEePBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpw 3TOM pas3inyaTh CIOBECHYIO
(bOpMyIHpPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIUIGBI JCHCTBUS  MAaIllWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOr0 HCIOJIb30BAaHUS B
MMOBCEIHEBHOM KHU3HU;

BBIMIOJIHSITh JKCIEPUMEHTHl MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUU U
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM



dbopmynupoBaTh npoOieMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
bopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCIEOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
WCIIOJIb30BaHUEM TMPSIMBIX H3MEPEHHM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3ybTAaThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOIuUIl U TPpadUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEOBAHNUS;

co0Jiro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCIEIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W TMPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemaTe pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3UUECKUE BEIHMYHHBI U (POPMYJIBI,
HeoOXoauMble NIt €€ pelleHHs, MPOBOJAUTL PacuyEThl U OLICHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAaYC€HUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1aui: BBICTPAUBAThH JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
(buznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpeCTaBJICHUs Y4eOHON W HAyYHO-TIOMYJSIpHONW MH(pOpPMAIUH, TTOTYyUYEHHON W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAAa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MPU OOpaIieHuH ¢ ITPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpyNIe C BBHIMOJHEHUEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh palOTy TPYNIbl, PalUMOHAIBHO pACHpPEneNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAlHUsSIX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKH B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMECHHOW TEXHUKHU U
TEXHOJIOTUH, B IIPAKTUYECKON AEATEIIBHOCTU JIIOACH, LIEJOCTHOCTh U €IUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl NPUMEHEHHUS HU3YYEHHBIX (PU3MUECKUX MOJeNei:
TOYECYHBIN IEKTPUUECKUN 3apsl, Jyd CBETA, TOYCYHBI UCTOYHUK CBETA, sACpHas
MOJIe]Ib aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siapa MpU peuieHUuH (PU3NYECKUX
3a7ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DM3HMKHU: DJIEKTPUUYECKAsI TPOBOJIUMOCTD,
TEILNIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHMTOB, DJICKTPOMAarHWTHas WHIYKLUs, JEUCTBUE MATrHUTHOTO IIOJIS Ha
OPOBOAHUK C TOKOM W JBIKYIIMHUCS 3apsijl, AJIEKTPOMAarHUTHBIE KoyeOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3ALUsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBlieHUE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHass U HCKYCCTBEHHAas

PaaAnOaKTUBHOCTD,
OIIUCBIBATb H3YYCHHBIC CBOMCTBA BCIICCTBA (C-)JIGKTpI/I‘IGCKI/IG, MAarouTHEIC,
OIITHYCCKUC, QJICKTPHUUICCKYIO IMPpOBOINMOCTD Pa3INYHbIX CpCI[) )41

AIIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HCHONB3Ys (U3UUECKHE BEITUYUHBI:
AJIEKTPUYECKUIN 3aps]i, CWJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUYECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIAs cuiia, pabdoTa Toka,
UHIYKUWAST MarHuTHOro moissi, cuia Awmrmepa, cwia JlopeHua, MHIYKTUBHOCTD
KATYIIKW, DHEPrus SJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, IEpUOJ M 4YacToTa
KoneOaHuii B KoleOaTeNbHOM KOHTYpe, 3apsii W Ccuia TOKa B IpoIiecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (POKYyCHOE paCCTOSHHE W
ONTUYECKAs] CWUJia JIMH3BI, TPU ONMHCAHWH TPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICII HCIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAYCHHMs] W CIAWHUIIBI, YKa3bIBaTh
dbopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BECJINYUHAMU,

OMNHKChIBATh H3YYCHHBIC KBAHTOBBIC SBJICHUS M IIPOLECCHI, HCIOJIb3Ys
¢uznyueckre BENUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |
4acToTa CBETa, SHEPIrusl U UMMYJbC (POTOHA, MEPHUO/] MOJypacnaaa, SHEPrusl CBsI3H
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DUIUYECKUN CMBICI
WCIIOJIb3YeMbIX BEIIMYMH, WX OOO3HAYEHUS W €JIMHUIIBI, yKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3WYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMH,
BBIYUCIISITh 3HaUeHUE (PU3NYECKON BEJIMYHHBI,



aHATU3UPOBATh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIb3Yys (PU3NUecKue
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajjieIbHOTO
COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[xoyma—JleHla, 3aKOH 3JIEKTPOMATHUTHOM
WHIYKIWH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTpaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe ODiHIITEWHa ans gororddexra,
3aKOH COXPAHECHHSI SHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXPaHEHHUs
AIIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHHUSI MAacCOBOI'0 4HuCia, MOCTynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Pu TOM pa3inudyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE BbIpaKEHUE U YyCJIOBUS (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENIeNIATh HAMPaBJICHUE BEKTOPa UHAYKIIMM MAarHUTHOTO MOJIsi IPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTH M OMHUCHIBATH H300paKEHHUE, CO37aBa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITIOJIHSITh JKCIIEPUMEHTBI TI0 HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
IIPOIIECCOB C HCIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPCHHM: TPHU ITOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUNOTE3y Yy4eOHOTO OIKCIEePUMEHTA,
coOuparh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OO0OPYIO0BaHMs, MPOBOJUTH OMNBIT U
(bopMynHpOBaTh BHIBOABL

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOUPATH ONTHUMAJBHBIN COCOO HM3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METObI OLIEHKU OTPEIHOCTEN U3MEPEHNUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3MYECKHX BEJIMYMH C HCIOJIB30BAHUEM
OpSIMBIX U3MEPEHHM: TpPH HTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNbTATHI MOJYYECHHON 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHJIE TAOJIHUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3ybTaTaM UCCIIeI0BAHMUS;

coOmroaTh npaBuiia 0€30MacHOT0 Tpyda MPHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHHOCTH C WCIOB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJIEINbIO,
UCIIOJNIb3YsI (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHalM3a YCIOBHS 3aJ1aul
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEoOXomuMbIe TIJIsi €€ PEeIIeHUs, TMPOBOAWTH PAcUEThl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HMUECKON BEITUYNHBI,

pelaTh KaYeCTBEHHbBIE 33/1a4l: BHICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHUM C OMOpOM Ha H3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznyecKue sIBJICHUS;



UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUM AJIA MOUCKA, CTPYKTYPHUPOBAaHUS, UHTEPIPETALUU
U MIpEACTaBIICHU Y4eOHOU M Hay4YHO-TIOMYJISPHOM MH(pOpPMalLIUU, MOITYYEHHOU M3
pPa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHATU3UPOBATh MOJy4aeMyt0 HHPOpMaLUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, NPUOOPOB MU TEXHUYECKHUX
YCTPOWCTB, pa3jinyaTh YCJIOBUSA UX OE€30MaCHOIO MCIIOJIb30BaHUS B MIOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIaAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIEIO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU 0OpalieHuH ¢ TpUOOpaMHu U TEXHUUYECKUMHU
yCTPOWUCTBAaMH, ISl COXPAHEHUs 30POBbSI U COOJIFOJEHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJCHUS B OKPY)KAIOLICH CPEE;

pabotaTh B TpyNIle C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYMNIMbl, palMOHAIBHO paclpeneisTh OOA3aHHOCTH H
IJIJAHUPOBATH JIESTEIBHOCTh B HECTAHIAPTHBIX CUTYaLMsX, aJICKBATHO OLICHUBATH
BKJIAJ] Ka)KJ0TO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOI MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ) 2
W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! 0 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 0
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 0 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1 0
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [IOK
3.3 5 0 0
@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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 0 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 0 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrruxa 10 0 3 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 1 0 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 0 0 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToMa 4 0 0 bubnuorexa [IOK



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

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

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

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

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

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocBemenue»

* ®usuka, 11 knacc/ Msxkuwes I'.4., bByxosues b.b., Yapyrun B.M nox
penakimueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

10 kaacc

®dusnka. Paboune nmporpammel. 10—11 knacce. bazoBbiii 1 yriy0IEHHBIHN
ypoBHu. [llatanuna A.B.

®wusuka. [Toypounsie pazpadbotku. 10 kiacc. Caypos FO.A.

®dwusuka. 10 xmacc. (6a30BbIil ypoBeHs). Msikutes [.4., Byxosues b.b.,
Cotckuii H.H. (mox pen. ITapdentbeBoii H.A.)

®wusuka. 10 xkmacc. Dnexrponnoe npuioxenue (DVD) k yueOonnky
Msxkumesa ['.5., ByxoBuera b.b., Corckoro H.H. (mox pexn. IlapdhentheBoit
H.A))

11 xaace

®usuka. Paboune nporpammsl. 10—11 knacc. ba3zoBbiit u yriny0OnéHHbIM



ypoBHHu. lllatanuua A.B.

®dusuka. [Toypounsie pazpabotku. 11 kimacc. Caypos FHO.A.

®dusuka. 11 knacc. (6a3oBbIit ypoBeHsb). Mskumies [.4., byxosies b.b.,
Yapyrun B.M. (nox pex. [lapdentoeBoit H.A.)

®dusuka. 11 knacc. DnekrponHoe npuioxenue (DVD) k yueOHUKY
Msxumesa ['.41., ByxoBuera b.b., Uapyruna B.M. (nox pexn. [lapdentbeBoit

H.A)

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET

Poccuiickast anextponHas mmkoja https://resh.edu.ru/

"Knacc!nas ¢usuka" http://class-fizika.ru/

LECTA - Iludposas miardgopma it COBpEMEHHOM IITKOJIBI

https://lecta.ru/ucheniku



