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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 06a30BOro ypoBHSI Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH 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 00pa3zoBaTENIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydeHHH X Qu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/ESITEIbHOCTHOTO
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 Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3suKe BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH 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
Ka4yecTBe y4eOHOro MpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3ydyaeMbIX XHUMHEH, OHOJOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHOBYy kypca ¢Gu3MKK JJI1 YPOBHS CpeIHEro oOIero oopa3oBaHUA
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO 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 KIIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HKHU.

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. EE peanuzanus mpeArnoyiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHUKH M TEXHOJOTHH, a TaKkxke 00CYXICHHS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUs (PU3NUECKON Teopuu, poiu (HyHIAMEHTAIbHBIX 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 CUET OpPraHM3allMu SKCIEPUMEHTAIBHON NESITEIbHOCTH 00Yy4arouuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOIIUH CIHCOK yYUYCHHYECKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHUE
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. [Ipu 3TOM M1 pacy€THBIX 3a/1a4 NPUOPUTETOM SBIIAIOTCS 3aJa4M C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUHW W TIPOIECCOB B OKPY’KAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0EeCIeueHnI0 y4eOHOro rmpoiecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe JlabopatopHOe OOOpYIOBAaHHME [Jisi BBIMOJHEHHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMe 1O (U3MKE KIFOYEBBIX JIEMOHCTPAIMH IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dbopMupyetcst B BUie TEMaTHYECKUX KOMILUIEKTOB M OO€CleunBaeTcss B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IIUGPOBBIX JaOOpaTOPUid.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

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

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS 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 3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

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

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CpPEHETO 00IIero o0pa3oBaHus:



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

dopMHUpOBaHUE YMEHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
0oOBbsICHEHHUS (PU3NYECKUX SBJICHUU B TPUPOAE U JUIsl TNPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue puU3NUECKOrl MOJIeIH, aJIeKBATHON YCIOBUSAM 3a/1auu;
NOHMMaHUe (PU3NYECKUX OCHOB U TNPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEILHOTO TUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3MUeCKUX HKCIEPUMEHTOB, aHAIM3a M HMHTEpPHpeTaluu HH(POpMaIuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha w3ydenme ¢us3uku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEI0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemelii B mporpamMme IO (HU3HMKE TepeyYeHb J1a00PAaTOPHBIX M
NPAKTHYECKUX pPadOT SBIACTCS PEKOMEHIOBAHHBIM, YUYHTEIb JIE€JaeT BBIOOD
IPOBEJICHUS JIa0OPAaTOPHBIX pPAabOT W OMNBITOB C YYETOM HWHIUBUIYATBHBIX
0COOCHHOCTEH 00yYJarOIINXCS.

COJEP XAHME OBYYEHUA

10 KIJACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUSA
®usuka — Hayka o npupoxae. HaydHbie MeTOIbl NMO3HAHUSA OKPYKAIOLIETO

MUpa.

Ponp »skcmepuMeHTa W TEOpUM B IPOLECCE MO3HAHUSA IMPUPOJBI.

DKCNepuMEHT B (hU3UKE.

MopaenupoBanue (QuU3MUECKUX SBJICHUN M MporeccoB. HayuHble rumoressl.
du3nyuecKkrue 3aKOHbI U TEOpUHU. |'paHUIIBI IPUMEHHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOIECH.



Jlemoncmpayuu
AHanoroBeie W HU(GPOBBIE HU3MEPUTEIIbHBIE MNPUOOPHI, KOMIBIOTEPHbBIC
JaTYUKU.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemerienne, CKOpoCTh (CpemHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTEepUAIbHOM TOYKH, UX MPOEKIUH HA OCHU CHUCTEMBI KOOpJIMHAT.
CiioxxeHue nepeMenieHuil U CI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJMHEHHOe IBIkKeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHMs, MYTH U MEPEMEUICHUS
MaTepuabHON TOYKU OT BPEMEHH.

CBoOoaHOoe mazieHre. Y CKopeHre CBOOOTHOTO MMaICHHUS.

KpuBommHeitHoe  nBwkeHue. [I[BUKEHUME  MaTepualibHOM  TOYKHM 1O
OKPYXKHOCTHU C TTOCTOSHHOM MO MOJAYJIIO0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckne YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JIBUKCHUE CHAPAJIOB, LIEMTHBIE U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Mopenp cUCTEMBI OTCUYETA, WIUIIOCTPALIMS KMHEMATHUYECKUX XapaKTCPUCTUK
JIBUKCHUS.

[Ipeobpa3oBanue NBMXXKCHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B PA3PEKECHHOM ITPOCTPAHCTBE.

HaGmonenne nBvkeHHs] Tejda, OPOIICHHOTO IOJA YIJOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOIHOTO IMaICHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHS MEXAY MOYTIMH, NPOUIACHHBIMM TEJIOM 3a
MIOCJICIOBATENILHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOU CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBMKEHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOrO TOPU30HTAIIBHO.

Tema 2. /lunamuka

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



Macca tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoit 3akon Herorona
JUJI MaTepUaJIbHON TOYKHU. Tperun 3akoH HploTOHA 171 MaTepUaabHbIX 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 CKOJIbKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUJAKOCTH WM Ta3e.

[locTynarenpHOE U BpalaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOrO TeNa.

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

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

Llemoncmpayuu

SIBrieHNE MHEPLIVH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

N3ydenne nBuxeHns OpycKa 1Mo HaKJIOHHOM TIOCKOCTH.

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 TOUKHM (Telia), CUCTEMBbl MaTE€pUAIbHBIX TOYEK.
NMnynbec cuiabl U W3MEHEHHE HMMIYyJbCca Tella. 3aKOH COXPAHEHHS HMITYJbCa.
PeaktrBHOE IBHXKEHHUE.

PaGota cuiibl. MOIITHOCTE CHJTBI.

Kunernueckast sHeprusi marepuaibHOW Touyku. TeopemMa 00 H3MEHEHHH
KUHETUYECKOWU SHEPTHUH.

[ToreHumanbpHas SHEPrus. [ToreHumnanbHas SHEPrus YIPYTO
nedhopMupoBaHHOM  TpykuHbl.  [loTeHuuWanbHass  SHeprusi Tena  BOJIU3HU
MOBEPXHOCTH 3EMJIH.



[ToreHumnanbHBIE u HENOTCHIMAJIbHBIC CHJIBI. CBsi3b  paboOTHI
HEMOTCHUUAIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKOW HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUS 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 CHUJIBI ¢ U3MEHEHUEM MEXAHUYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO JKI'yTa.

Pasznen 3. MouiekyJsipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocnosvl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep IBIKEHHS U
B3aMMOJICMCTBUSl 4acTUI] BellecTBA. MoJenu CTpOCHUsI Ta3o0B, KUIKOCTEH U
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieel. Macca u
pa3mepsl Mosiekyl. KonnuectBo BenectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. 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
temiepatyp KenbBuna. 1'a3oBbie 3akoHbl. YpaBHeHMe MenaeneeBa—Knamneipona.
3akoH JlanbToHa. M30mporiecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHnuecknue YyCTpOWCTBA UM IMPAKTUUECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIONINE JUCKPETHOE CTPOEHUE BemiecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OnbiThl 10 TU(Py3Un KUJIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIAsi IPUPOY JABJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHAT€ HAa OCHOBE HU3MEPEHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

UccnenoBanue 3aBUCUMOCTU MEXKTY MapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEeMBI U criocoObl €€ u3MeHeHus. KonnuectBo TerioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HWJeallbHOTO  Ta3a.  Buael  Temonepenayu:
TETJIOMPOBOIHOCTh, KOHBEKIIMS, U3TyueHUEe. YeabHas TEII0EMKOCTh BEIEeCTRA.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonsiTue 006 amuabaTtHOM mporecce. IlepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumeneHue mepBOTro 3aKOHAa TEPMOJAMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

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

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus SHEpPruM B TEIJIOBbIX MamuHax. Kodp@ulUeHT mosie3HOro
nevictBus TerioBod MamwmHbL [lukn KapHo u ero xosd@uimeHT Mmojae3Horo
JENCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOpaHUs, OBITOBOM XOJIOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW >HEPruM Tejia IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TIOJ JEUCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meHeHne BHyTpEeHHEN SHEPTIUH (TeMIIEpaTyphl) TeIa P TeIlonepeaaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mogenu napoBoil TypOUHBI, IBUTaTENsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammusvie cocmoanun eeuiecmea. Dazoevie nepexoovl



[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTENbHAsI BJIAXHOCTh BO3AyXa. HachlmleHHbIH mnap. YjaenapHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT JABJICHHUS.

Tsépnoe Teno. Kpuctainuueckue u amopdHble Tesna. AHU30TPOINS CBONCTB
kpuctamioB. Kunkue kpuctamwisl. CoBpemeHHble MaTepuanbl. IlnaBnenue wu
KpUCTaliM3anus. Y aelbHad TerioTta miasieHus. Cyonumanms.

VYpaBHeHHE TENIOBOroO OajgaHca.

TexHuuyeckre yCTpOHCTBa M MpPaKTUYECKOE IPUMEHEHUE: TUTPOMETpP H
NCUXPOMETP, KAJTOPUMETP, TEXHOJIOTHH MOJYYEHHUsS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHKCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpaIus KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepeHre 0THOCUTENHbHOM BIAXKHOCTH BO3IyXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTpUYEeCKWid 3apan. J(Ba BHIAa JIIEKTPUYECKHUX
3apsiioB. IIpOBOJHMKM, OUANEKTPUKH U MOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
ANEKTPUUYECKOTO 3apsia.

B3aunmopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli JIEKTPUUECKHI 3apsi.
Onektpuueckoe 1mone. Hanpsk€HHOCTh  3nekTpudeckoro mnojsa. IIpuHuun
CYNEPHO3ULUH HNEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

PaGora cunm  anexrpocratuueckoro  mois.  [lotenmman.  PasHocTh
MOTEHIUANOB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JluanekTpuyeckas MpOHUIAEMOCTb.

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

TexHnueckne yYCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: 3JIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHUE JJIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN aniapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO M MIPUHIIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEJ.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEIL.



[IpoBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIMDNEKTPUKH B DJIEKTPOCTATUIECKOM IIOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIn
IJIACTHH, PACCTOSIHUS MEXAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

ONEeKTpUYECKUA TOK. YCJIOBHA CYLIECTBOBAaHUSA DJIEKTPUUECKOTO 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 Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

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

ONEeKTpOHHAasT ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

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

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DNeKTpuUeCcKuii TOK B Ta3zaxX. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuuecknue yCTpOMCTBA M MNPAKTHUYECKOE MPHUMEHEHHUE: aMIIEPMETP,
BOJIBTMETP, pPEOCTaT, HWCTOYHMKH TOKa, OJJIEKTPOHATPEBATEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIA TNO/, TaThBAHUKA.

Jlemoncmpayuu

N3mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTUBIEHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJTOIIAH MTONIEPEYHOr0 CEYEHHS U MaTepHUala.

CMmeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wm3Mepenue snekTpoaBwKymen cuibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.



[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUOAA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHnue cMemanHoro CoeJMHEHUSI PE3UCTOPOB.

W3mepeHre 3eKTpOABMKYLIEH CUJIbI UCTOYHUKA TOKAa UM €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce oCyliecTBIs€TCs C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcamMu MaTeMaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBA3aHHBIE C W3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, Hay4dHbId (akT, rumnores3a, (usMUeckas BeIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: peuieHue CHCTEMbl YypAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runep6osia, Ux rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKHUE (QYHKIIMHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLIUN HA OCU KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHn4ecKoe BUKEHHE B >KMBOW npupoze, Auddysus, ocMoc,
TETIJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KMBOM IIPUPOJE.

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

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

Texnonozus: mpeodOpa3oBaHUE JBHKEHUN C HCIOJIB30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHJUIIMOHEDP, TEXHOJIOTUU
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, M
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpPOB,
KCEpOKC, CTpYHHBIN HIPUHTED, JJIEKTPOHATrPEBATEIbHBIE npuOopBI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

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



[TocTtossHHble  MarHuThl.  B3auMonencTBHE€  TMOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe mnone. Bextop MarmutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX MoJed. JIMHMM MarHuTHOM MHAYKUMU. KapThHa IMHWUNA MarHuTHOU
WHIYKIWHU M0JI1 HOCTOSTHHBIX MATHUTOB.

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

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBJIeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuiel JlopeHnia.

SlBneHne JIIEKTPOMAarHUTHOM HMHAYKOUU. [loTOK BeEkTOpa MarHUTHOU
WHJYKIUUA. OJEKTPOABMKYIAS CHJIA HWHIAYKIUUA. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Tmose. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJICKTPOABWKYIIAsS CHJIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKHA C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

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

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE 3JIEKTPOHHOTO Ty4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb SJIEKTPOJABIKYIIEH CUJIbI UHAYKIUU OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKHA 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

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHUS.
['apmonnyeckue konebanus. Ilepuon, wacrora, ammuutyaa U ($asza kojieOaHUM.
IIpyxuHHBIM MasATHUK. MareMaTU4eCKUM MasTHUK. YPaBHECHHUE TapMOHHUYECKUX
koneOanuii. [IpeBpaiiieHre YHEPruu NPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJEOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYEeCKUMU W
ANEKTpOMarHuTHeIMU KojeOanusamu. @dopmymna Tomcona. 3akoH CcoXpaHEHHs
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaroumx KojeOaHusX. BeIHYX/IEHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYJHOE M JICUCTBYIOIEEe 3HAUYCHHE CHJIBI TOKa H
HaIPSHKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE AIEKTPUUECKON
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne yCTpOHCTBAa M MNPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0O TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB Kojie0aTeIbHOH CHCTEMBbI (MPYXUHHBIA WIIN
MaTeMaTUYECKUN MasITHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaAHUT.

Hab6monenue peonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHMSI.

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

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEepeIauu.

Yuenuueckuii skcnepumenm, rabopamophule pabomsoi

NccnenoBanne 3aBUCMMOCTH NEPUOJIA MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

UccnenoBanne mnepeMeHHOro TOKa B IENW U3  IOCIEI0BATENIbHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60IHbL



Mexannyeckue BOJIHBI, yClOBUs pacnpocTpaHeHnus. Ilepuona. CxopocThb
pacnpocTpaHeHus W JiuHa BOJHBL [lomepedHble W NPOJONBHBIE BOJIHBI.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JYYEHHS SJICKTPOMATHUTHBIX BOJIH.
B3aumnas opuenrtauus Bekropos E, B, V B anexkrpomaruutHoii Bonne. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepennus. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[IIxkana »1MEKTPOMArHUTHBIX BOJH. [IpuMeHeHHEe 3JIEeKTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TeNEBUACHUS. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEeIbI.

TexHuueckue yCTPOHUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE W MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpeJIOMJICHHE, TTOJIsIpU3aIus, 1udpakius, nHTephepeHITUsI.

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 MPEITOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

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

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTosiHUE M ONTUYECKas cuiia TOHKOM JMH3bL. [locTpoenme wu3oOpakeHuil B
coOuparonmx U paccemBaronux jauH3zax. Gopmyna TOHKOW JTHH3BL. YBETUYCHHE,
TaBaeMoO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIeHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(PEpPEHIIUOHHOU
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.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpsamonHEHOE pAacIpOCTPAaHEHHUE, OTPAXKEHHUE M TPEIOMIICHUE CBETA.
OnTruyeckue mpuoopHI.

[TonHoe BHyTpeHHEE OTpakeHue. Moiellb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOona.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yeHnue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CTIENNAIbHOI TEOPUH OTHOCUTEIBHOCTH

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

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH M COKpAIllEHHE
JUTUHBI.

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. JleneHue U CUHTE3 A1€p.

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

DOneMeHTapHble yacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX 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, nabopamopmvie 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 MOCJIEI0BATEIbHOCTH. BHYTpeHHee cTpoeHue
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. Paguoranaktuku u kBazapsl. YUEpHBIE ABIPHI B sAIpax
rajaKkTHUK.

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

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménnpie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAaHUEM 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 ¢u3ukm W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3TUYECKOU chepax AesATEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PU3NUYECKON TEOPUU
B (OpMHpPOBAHMU TpEACTAaBICHUNA O (U3MYECKOM KapTUHE MHUpa, MECTO
(¢u3nuecKkol KapTUHBI MHpa B OOLIEM sy 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: peEUIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKHE
(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,
OIpeieJICHHUE MIIOAAN IIOCKUX GUryp u o0béma Tel.

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, KDUCTAJNINYECKAsA CTPYKTYpa 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 IIEPEMEHHOrO TOKa,
AJIIEKTPOABUTATENNb, MHAYKIMOHHAS II€Yb, pPAAap, PAIAMONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA armapar, BOJOKOHHAsS OIITHKA,
coJHeYHas 6arapes.

IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yudeOHoro mnpenmera «®PuU3MKa» HAa YpPOBHE CPEIHEro OOIIEro
oOpa3oBanus (6a30BBI YPOBEHB) JOHKHO OOECTICUNTH JTOCTHUKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMHHOCTHBLIE PE3VYJIbTATDI



JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0MKHBI
OTpa)kaTb TOTOBHOCTh U CIOCOOHOCTh OOYYarOUIMXCS PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONBITa M OMbITA JIESITEILHOCTH B MPOLIECCE pPeai3allMi OCHOBHBIX HAaIpPaBJICHUMN
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

NPUHSATHE  TPAAUIMOHHBIX  OOIIEYETIOBEYECKUX 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 COIMAIbBHBIMUA UHCTUTYTAMH B COOTBETCTBUM 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, JAOCTHKEHUSIM
pOCCUMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESTENbHOCTH YYEHOIO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOLIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O 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 00pa30BaHUIO U caMOOOpPa30BaHUIO B 00JIACTH
bu3UKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:



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

IUIAHUPOBAHUE U OCYILIECTBIECHUE JEUCTBUU B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHHU LEJIeH YCTOUYUBOIO Pa3BUTHUS YEJIOBEYECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

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

METAITIPEAMETHBIE PE3VJIbTATHI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3oBble JJorn4ecKkue 1ecTBUsA:
CaMOCTOSITeIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LU JEATEeIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUHU HX
JOCTHKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS] B  paccMaTPUBAEMbIX
(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  BBIMOJHATH pabOTy B  YCIOBHUSIX peEaidbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTe/bCKue AeCTBUS !
BJIAJ€Th HAYYHOW TEPMHUHOJOTHEH, KIIOUYEBBIMU MOHATHUSIMH U METOAAMU
buznuecKon HAyKu;
BJIAJI€Th HABbIKAMU YYEOHO-HUCCIIEIOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B o0yact (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pElIeHUs 3a7ad (U3MYECKOTO CONEpIKaHWs, MPUMEHEHHIO Pa3IMIHBIX
METOJI0B NTO3HAHMS;
BJIAJETh BUJAMH JICSITEJIBHOCTH MO TMOJIYYEHUIO HOBOIO 3HAHUA, €ro
UMHTEpIpeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (PU3UKHU;



BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajaavy,
BBIIBUTATh TUINOTE3y €€ peleHUs, HaXOAUTh apryMEHThl AJi1 J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

AHAIM3UPOBATH TIOJIYYEHHbIE B XOJAE pEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX TOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3a/Jadyd B 0OpPa30BATENBHOM
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUruiHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HaBBIKAMM TOJy4YeHUs HWH(opManuu (U3HUECKOro COAep>KaHus U3
UCTOYHUKOB Pa3HBIX THUIOB, CaMOCTOSATENBHO OCYIIECTBISTh IOUCK, aHAJM3,
CUCTEeMAaTH3aLMI0 W HMHTEpIpeTaluio UHGOPMAIMK PA3IUYHBIX BUIOB U (GOpM
Npe/ICTaBIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUN B PELICHWU KOTHUTHMBHBIX, KOMMYHHUKATUBHBIX U OPTraHU3aI[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(GOPMAIINY U 1IeJIEBON ayJAUTOPUH, BHIOMpPAst ONTHUMAIIbHYIO
(GopMmy mpencTaBiICHUs U BU3YyaTU3aIUH.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

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

pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX CUTyalldii W CMsT4aTh
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 BO3MOKHOCTEH KaXK0TO YeHA KOJUICKTHBA,;



[IpUHUMATh  LEIM COBMECTHOM  JEATECIIbHOCTH, 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 Mo pa3pabOTaAHHBIM KPUTEPUSIM;

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

OCYILIECTBIIATH IO3UTUBHOE CTPATEIMYECKOE IOBEACHUE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIIECTBIIATh MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GbU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYJIHPOBATH
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 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (HDOPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIIMA B 00JacTh
(bM3UKH, TOCTOSHHO MOBHIIIATH CBOM 00pa30BaTEIIbHBIN M KYJIBTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

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

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pe3yJbTaTOB U
OCHOBaHUM;

UCIIOJIB30BaTh MPUEMBI peIeKCUU I OLIEHKU CUTYalllH, BEIOOpAa BEPHOTO
peleHus;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO0 HX
CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHThl JAPYIMX TMpPU aHAIHM3€ PE3YIbTAaTOB
NEeATEeNIbHOCTH;

MIPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU 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:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHATIBLHOES
COCTOSIHWE, BUJICTh HANPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETYyJUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEICHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
OMOIMOHATBLHBIM U3MEHECHHUSIM U TIPOSIBIISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKCHUIO ICIIA U
yCIieXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh HMCXOJS W3 CBOUX
BO3MO>XHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHATIBHOE COCTOSTHUE
JAPYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHMS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOILIECHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, POSIBISATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

ITPEAMETHBIE PE3VJIbTATHI

K xonmy oOyuenmss B 10 kJjacce NpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApPTUHbI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOU JIEITEIbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJENCH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUH 3apsij MpU pelieHn: PU3NIECKHUX 3a71a4;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOpHUHM CTPOCHHS BEIleCTBa U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TAJCHHUE Tel, JBWKEHHE I10 OKPYXHOCTH, HHEpIUs,
B3auMojieicTBue Tel, AudQy3usi, OpOYHOBCKOE JTBHKEHHUE, CTPOCHUE >KUIAKOCTEH
U TBEPJIBIX TeJI, ”3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKACHUU), TEIIIOBOE



paBHOBECHUE, WCIApEHHE, KOHICHCAIMS, TUIABICHHUE, KPUCTAJUIN3AIUs, KUICHHE,
BJIYKHOCTb BO3/[yXa, MOBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B  H30IpoIleccax,
ANIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJMHATa, MyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasl HHEPrusi, MOTEHIMaIbHAas YHEPTUsi, MEeXaHU4YeCcKasl
paboTa, MexXaHWYeCKass MOIIHOCTh;, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI MCHOJB3yEMbIX BEJIMYMH, MX OOO3HAYCHMS] U E€JUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMY;

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTUYECKOTO JBIIKCHHUS MOJICKYJI, CpEIHEKBaIpaTHIHASL
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprus, paboTa rasa,
KOO (PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENs;, TMPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMbIX BEJIWYMH, UX
0003Ha4YeHUs] W CIUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JJIEKTPUUECKHE CBOMCTBA BELIECTBA U AJEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUYecKue BEIUYMHBI: AJIEKTPUUECKUN 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPSKEHHOCTD IMOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
OpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEIIMYUHAMU;

aHATM3UPOBATh (PU3NUYECKHUE TMPOILIECCHl U SIBICHUS, UCIIONB3Ys (U3MUECKHUE
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS HUMIIYJbCa,
MPUHLHUII CYNEPIO3UIUN CHJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIiepaTypoi, MEepPBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIIOBECHYIO
bOopMyIHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOT0 HCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU;



BBITIOJIHSITh OKCIIEPUMEHTHI MO HCCIEIOBAHUIO (PU3UYECKUX SBICHUM U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3Yy Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNbBIT U
dbopMyITHUpPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPATh ONTUMAJLHBIA CIOCOO M3MEPEHMS M HMCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAaThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOJIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

co0Jiro1aTh MpaBwia 0€30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DKCIEpUMEHTa, Yy4eOHO-HUCCIEOBATEILCKONM U MPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemate pacuy€THbIE 3a7a4d C SBHO 33J]aHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIAIBI, HA OCHOBE aHAJIU3a YCIOBUSA 3aJ1auu
BbIOMpATh (HU3MYECKYI0 MOJIE€Nb, BBIACIATh (PU3NYECKUe BENTUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HaYCeHUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbIE 3a/1a4i: BRICTPAUBATH JIOTUYECKH HEMIPOTUBOPEUNBYIO
LEMOYKY pacCyXIEHUW C OMOpOl Ha HM3yYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpECTaBJIeHNUs Y4eOHON W HAyYHO-TIOMYJSIpHOW MH(pOpPMAIUH, TTOTYyUYEHHON W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH TOTy9aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTe B TpyNIle C BBHIMOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYNIbl, pPalUMOHAIBHO pACHpPEneNiaTh OOS3aHHOCTH U
IJIAHUPOBATH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYaAlUSIX, aJI€KBaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYaCTHUKOB I'PYIIIIBI B PELICHUE paccMaTpuBaeMOi MpoOJIeMBl.



K xonmy oOyuenuss B 11 Kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YHOM KapTUHbI MHUpPA, B Pa3sBUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B IPAKTUYECKOU ACATEIBHOCTU JIIOACH, LIEJIOCTHOCTh U €IUHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NYECKUX MOJENei:
TOYECYHBIN IEKTPUUECKUN 3apsl, Jyd CBETA, TOYCYHBI UCTOYHUK CBETA, sACpHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJeNIb aTOMHOIO siipa MpU peuleHUuH (PU3NYECKUX
3a7ay;

pacno3HaBaTh (pu3nMyeckue ABJICHUS (IIPOLECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PM3MKU: DJIEKTpUUYECKas MPOBOJUMOCTD,
TEILUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JIEMCTBUSA TOKA, B3aWMOJEHCTBUE
MAarHuTOB, JJIEKTPOMarHUTHAasT WHAYKIMS, JE€MCTBUE MAarHUTHOrO IO Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, JJIEKTPOMArHUTHBbIE KoJieOaHUs U
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepennus, Audpakuyds W NOJSpU3AlMUs  CBETa, JUCIEpCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeToBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaToro CIEKTpa aroMa BOJOpPOJa, €CTECTBEHHas U MCKYCCTBEHHas

PaaAnOaKTUBHOCTD,
OIIUCBIBATb H3YYUYCHHBLIC CBOMCTBaA BCIICCTBA (C-)JIGKTpI/I‘IGCKI/IG, MAarouTHEBIC,
OIITHYCCKUC, QJICKTPUYICCKYIO IMPpOBOANMOCTD Pa3 INYHbIX CpCI[) )41

AIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECChI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COMPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIAs cuia, paboTa Toka,
UHIYKUWAST MarHUTHOro moJisi, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KATYIIKW, DHEPrus SJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, INEPUOJ M 4YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHType, 3apsijl W CHJla TOKa B TIPOIECCE
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pACCTOSHHE W
ONTHUYECKAs] CWUJia JIMH3bI, TPU OMHCAHUM MPABUIHHO TPAKTOBATH (PUIUUYECKHIMA
CMBICII HCIIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAUYCHHMs] W CIAWHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JIPYTUMU
BEJIMYMHAMMU;

ONMCHIBATh H3YYECHHBIC KBAHTOBBIC SBICHUS M NPOLECCHI, HCHOJIb3Ys
¢usznyueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |
4acToTa CBETa, SHEPIrUsi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPrusl CBA3U
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS U E€JUHHUIIbI, YKa3bIBaTh (HOPMYIIbL,



CBSA3BIBAIOIIME JIAHHYI0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUHAMM,
BBIYHCIISATH 3HAU€HHE (PU3NYECKON BETUUYHHBL;

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pu3myeckue
3aKOHBI ¥ NPUHLUIBL 3aKOH OMa, 3aKOHBI ITOCJIENOBATEIBHOIO U MapaJUIeIbBHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jxoyns—JleHna, 3aKOH BJIEKTPOMArHUTHOU
MHIYKIHMH, 3aKOH MPSMOJUHEWHOIO0 PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHMS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe ODiHIITeWHa ans gororddexra,
3aKOH COXPAaHEHHUS SHEPrUH, 3aKOH COXPAHEHUs HMITYJIbCA, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE U YCIOBUA (IpaHMIlbl, 00JIaCTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPABJIEHHE BEKTOPA MHAYKIIMM MarHUTHOTO MOJII TPOBOIHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO MCCIEJOBAHUIO (PU3MUECKUX SBJICHUN U
IPOLIECCOB C HCIOJb30BAHUEM MPAMBIX U KOCBEHHBIX W3MEPEHUM: MPU 3TOM
dopmynupoBaTh mpoOieMy/3ajady W THUIOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 IMPEMJIOKEHHOTO OOOpYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpoOBaTh BHIBOABL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIIMYMH, TTPH
ATOM BBIOUPATH ONTHUMAIBHBIN CMOCOO HM3MEPEHUS M HCIOJIb30BATh HM3BECTHBIE
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIb30BAHUEM
OpSIMBIX U3MEPEHHM: TPU HTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJAE TaOIMUI U
rpauKoB, JAeaTh BBIBOBI IO Pe3yJibTaTaM UCCIIEIOBAHNUS;

co0ro1aTh npaBuia 0E€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIENOBATENLCKON U MPOEKTHOU
JESITEIbHOCTU C MCIOJB30BaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemath pacy€THbIE 3aJa4dl C SBHO 33JaHHOM (DU3UYECKOW MOJIEIIbIO,
UCTIOB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACIATH (PU3MUECKHUE BEIMYUMHBI U (POPMYJIHL,
HEOOXOANMBIE JUIsl €€ pelIeHusi, MPOBOAUTh PAcCUYETHl U OLEHUBATh PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nvecKue sIBICHUs;

UCIIOJIb30BaTh  MpU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(pOpPMALIUU, MMOTYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIyYaeMyt0 HHPOPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAaMU, JIJIsl COXPAHEHUS 3JI0POBBSI M COOJIOJEHUS HOPM HKOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

pabotaTh B TpyNIie C BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIIEHUE paccMaTprUBaeMOil MpoOIeMBbl.
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HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
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