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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOro ypoBHSI Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMUUU TMpernojaBanus ydeOHoro mnpeamera «Pusznka» B 00pa3zoBaTeNIbHBIX
OpraHu3anusiXx Poccuiickon denepauuu, pean3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbI MHupa oOyyawmuxcs 10-11 knmaccoB mpu
oOydeHHH X Qu3nke Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJMMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0y4eHus.

dusnka Kak Hayka o HamOosee OONIMX 3aKOHAX IPHUPOJBI, BHICTyIas B
Ka4yecTBe yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y IO
JUIS. €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHHM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHoMmmei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHONOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMH CBOMCTBAMU WU JAPYTHX.
W3ydyenne Qu3MKH BHOCUT OCHOBHOM BKJaa B (OpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSIThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU YUEOHBIX UCCIICIOBAHHIA.

B ocHOBYy kypca (usmku 1Sl ypOBHS CpEOHEro OOINero o0pa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KIACCUYECKOM, TaK U COBPEMEHHOUN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKECHHIM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHMKH M TEXHOJOTHH, a Takxke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro OoOIIero
oOpaszoBaHus SBIAIOTCSA (u3ndeckre Teopuu (popMupoBaHHE MpEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHUCTeMHO-IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3UKU pealu3yeTcsl MpPexie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIAOOpaTOpHBIX padoT,
KOTOpBIC B MporpamMme 1o (u3uke oObeIMHEHBI B OOIIMA CIHCOK YYCHHYCCKHX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJs U3 OCOOCHHOCTEH IUIaHUPOBAaHUS MU
ocHamleHuss kaOuHeta (¢usuku. Ilpm sTomM oOecreynBaeTcs  OBIAJCHHUE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE yIENAETCS PEHIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anay. Ilpu 3TOM a1 pacy€THBIX 3a/1ad NPUOPUTETOM SIBISIOTCS 3aJadd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BbIi ypOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NIPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOHWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOTO MUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HeoOXxoauMoe J1labopatopHOe OO0OpYJIOBaHHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCTpanimonHoe o0opynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH MW  00ECIIEUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme IO (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHUUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOoBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BUAEe TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
1abopaTOpHOTrO O00O0PYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE ITU(MPOBBIX JabopaTopuil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA W CTPEMIJICHUS OOYYaIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUA U (popMUpOBaHHE
UCCJIeIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBaHne ymMeHUN OOBSICHATH SBICHUS C HMCHOJb30BaAaHUEM
dbu3HUeCKUX 3HAHUM 1 HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikenne STUX 1elield 00ecTeunBaeTcs peleHneM CIeAyIoNuX 3a1a4 B

MpoIecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMUs:



puoOpeTeHHE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

dopMHUpOBaHUE YMEHMH MNPUMEHATH TEOPETUYECKHE 3HAHUS  JJId
OoOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

OCBOEHHE CIOCOOOB pEIICHUS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢usznueckol Mozenbio, 3ajay, MOApPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKorl MOJIENH, aIeKBATHON YCIOBUSAM 3a/a4H;
NOHMMaHHe (PU3NYECKUX OCHOB U TNPUHLHUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

OBJIaJICHUE METOJIAaMU CaMOCTOSATEILHOTO TUIAHUPOBAHUSL U TMPOBEIACHUS
(Gu3MUeCKNX HKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTalul HUHQPOpPMAIINH,
OTIpeJIeJICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

CO37laHUE YCIIOBUM ISl pa3BUTUSI YMEHUHN MPOEKTHO-UCCIIE0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenune ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipemmaraemerii B mporpamMme 1o (U3MKE TepeyeHb Ja0OpaTOpPHBIX U
MPaKTUYECKUX pabOT SBISECTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIaeT BBIOOD
poBeACHUsT JIa0OpaTOPHBIX pPabOT W OMBITOB C YYETOM HHIUBUAYaAJIBHBIX
0COOCHHOCTEH 00yYarOIITUXCS.

COJEPXAHUE OBYUYEHUA

10 KIJACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IIO3HAHUS
®usuka — Hayka o npupoxae. Haydunbie MeTOIbl NMO3HAHUSA OKPYKAIOLIETO

MUpa.

Ponp »skcrepuMmeHTa W TEOpUM B IIPOLECCE MO3HAHUS IPUPOIBI.

DKCHepUMEHT B (hU3UKE.

MogenupoBanue (QuU3MUECKUX SBJICHUN M MpoueccoB. HayuHble rumortesbl.
®u3nyuecKkrue 3aKOHbI U T€OpUHU. |'paHUIIBI IPUMEHHUMOCTH (PU3HYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto dusuku B GOpMUPOBAaHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B TPAKTUYECKOUN AEATEIBHOCTH JIFOIEH.



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

Paznea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. Tpaekropus.

[Tepemerienne, ckOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTEepUAIbHOM TOYKH, UX MPOEKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CioxxeHue nepeMenieHuil U CJI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJIMHEHHOEe IBIKeHue. [ 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHMS, NyTH U NEpPEeMEIICHUs
MaTepuabHOM TOYKU OT BPEMEHH.

CBoOoaHOoe nazieHre. Y CKopeHre CBOOOTHOTO MMaICHHUS.

KpuBonmueitHoe  nBwkeHue. [I[BUKEHUME  MaTepualibHOM  TOYKH 1O
OKPYKHOCTHU C TTIOCTOSHHOM MO MOAYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHu4yeckne YCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHUE: CIHUIAOMETP,
JIBUKCHUE CHAPAJIOB, LIETTHBIC U PEMEHHBIC TIEPEIAYH.

Ilemoncmpayuu

Mopenp cUCTEMBI OTCUYETA, WIUIIOCTPALIMS KMHEMATHUYECKUX XapaKTCPUCTUK
JIBUKCHUS.

[IpeobpazoBanue IBMKCHUM C UCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B PA3PEKECHHOM IIPOCTPAHCTBE.

HaGmonenne naBvkeHHs] Tejda, OPOIICHHOTO IOJA YIJOM K TOPHU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOTHOTO MaICHHUS.

HanpagneHnne ckopocT pu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKEHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOIIEHHS MEXAY NYTIMH, NPOUIACHHBIMM TEJIOM 3a
MOCJICIOBATENIBHBIE PaBHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBUKEHHS MIapuKa B BA3KOU )KUIKOCTH.

N3yuenne nBuxkeHus Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

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



Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IJI1 MaTepUaJIbHON TOYKHU. Tperun 3akoH HploTOHA 171 MaTepUaabHbIX TOYEK.

3akoH BcemupHOro TtaroreHus. Cuma Tspkectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoibkeHus1, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJA B )KUAKOCTH WM Ta3e.

[locTynarenpHOE M BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cCuibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. VYciosus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: TMOJIINIHUKH,
JB)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE MHEPLIH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOLIUX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3ydenue nBuxeHus Opycka mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTUA CWJI YNIPYTOCTH, BO3HUKAIOMIUX B MPYKUHE U
pe3HOBOM 00pasIie, OT ux AedopMaIiuH.

UccnenoBanne yciaoBUii paBHOBECHsS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MarepuanbHOM TOUYKHM (Telia), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cuipl U U3MEHEHHE HMMIYJbCca Tella. 3aKOH COXPAHEHHS HMITYJbCa.
PeaktnBHOE 1BUXKEHHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi marepuaibHOW Toukd. TeopemMa 00 H3MEHEHHH
KUHETUYECKOU YHEPTHUH.

[ToreHumanbpHas SHEPrUs. [ToreHumnanbHas SHEPrus YIPYTO
nedhopMupoBaHHOM  TpykuHbl.  [loTeHuumanbHas  SHeprust Tena  BOJIU3HU
MMOBEPXHOCTH 3EMJIH.



[ToreHumnanbHbBIE u HEMOTCHIMAJIbHBIC CHJIBI. CBsi3b  paboOTHI
HEMOTCHUUAIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKONM HSHEPrUU CHUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYKUHHBIA TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTruBHOE NBUKEHHUE.

[Tepexon MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3MEHEHUEM MEXAHUYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Paszpnen 3. MouiekysipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocnosvlt MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkeHue. duddysusa. Xapaktep IBWKCHHS U
B3aMMOJICMCTBUSL YacTUI] BellecTBA. Mojenu CTpPOCHHUsI Ta30B, KUIKOCTEH U
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBAa HA OCHOBE ATUX Mojieel. Macca u
pa3mepsl Mosiekyl. KonndectBo BenectBa. [loctosHHast ABorajpo.

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

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSIPHO-
KMHETHYECKONH TEOpUH HJeIbHOr0 Ta3za. AOCOJIOTHAas TeMIeparypa Kak mepa
CpElIHEM KWHETUYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHMS dYacThll rasa. l[llkama
temrepatyp KenbBuna. 1'a30Bbie 3akoHbl. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH JlanmbToHa. M30mporecchl B UI€AIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHUE H3O0MPOIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHnuecknue YyCTpOWCTBA W IPAKTUUECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, AOKAa3bIBAIONINE JHUCKPETHOE CTPOEHUE BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OnbiThl 10 TU(Py3Un KUJKOCTEH U Ta30B.

Mosenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogpens onbita IITepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIasi IPUPOY NABJICHUS ra3a Ha CTEHKH cocy/a.

OnbIThl, WITIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOTO Tasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HU3MEPEHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpPaTyphl BO3/lyXa B HEH.

UccnenoBanue 3aBUCUMOCTU MEXKIY MapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuyeckass cucteMa. BHYTpeHHssE dHEpPrusi TEpPMOJIUHAMUYECKON
cUCTEeMbI U criocoObl €€ u3MeHenus. KonnuectBo TermioTsl U pabora. BHyTpeHHss
SHEPrus  OJHOATOMHOrO  HWJeallbHOrO  Ta3a.  Buasl  Temonepenayu:
TETJIONMPOBOIHOCTh, KOHBEKIIMS, U3TyUYeHUE. YeabHas TEII0EMKOCTh BEIEeCTRA.
KonnuecTBo TemnoTel npu Terionepeaye.

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

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

TennoBple  MammHbl.  [IpyHOUOBI ~ AEHCTBUA ~ TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus sSHEpPruM B TEIJIOBbIX MamuHax. Kodp@uuueHT mosie3HOro
nevictBus TerioBod MamwmHbL. [lukn KapHo u ero koad@uimeHT Mmojae3Horo
JEUCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETNTOIHEPTETHKH.

TexHuueckne yCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTelb
BHYTPEHHETO CTOpaHUs, OBITOBON XOJIOIUIBHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3>HEPruM Tejia IMPU COBEPIICHHH PabOTHI: BBUIET
npoOku W3 OYTBUIKM TIOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBanue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHUs (BUIACOAEMOHCTpAIu).

N3meHeHne BHYTpeHHEN SHEPIUH (TeMIIepaTyphl) TeIa Mpu TeIlonepeaaye.

OnpIT 1mo ananabaTHOMY pACIIMPEHHIO BO3JyXa (OMBIT C BO3AYILIHBIM
OTHUBOM ).

Mogenu napoBoil TypOUHBI, IBUTaTENsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenpbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuwiecmea. Dazoevie nepexoovl



[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHASA U
OTHOCHUTENbHAsI BJIAXHOCTh BO3AyXa. HachlleHHbIH mnap. YjaenapHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JAABJICHHUS.

Teépnoe Teno. Kpuctainuueckue u amopdHbie Tesna. AHU30TPOINS CBONCTB
kpuctamioB. Kunkue kpuctamwisl. CoBpemMeHHble MaTepuaibl. IlnaBienue wu
KpUCTain3anus. Y aelbHad TeroTta miasieHus. Cyonumanus.

VYpaBHeHHE TENIOBOrO OajaHca.

TexHuuyeckre yCTpoOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETpP H
NCUXPOMETP, KAJTOPUMETP, TEXHOJIOTHH MOJYYEHHUsS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHKCJIE HAHOMATEPUaJIOB, © HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMoHCTpaIus KpUCTasioB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepeHre 0THOCUTENBbHOM BIAXKHOCTH BO3IyXa.

Paznen 4. JiaekTpoauHaMuKAa

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTpUYEeCKUid 3apan. J(Ba BHIAa DIIEKTPUYECKUX
3apsinoB. IIpOBOJHMKM, OUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
AIEKTPUUYECKOTO 3apsa.

B3aunmopeiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli JIEKTPUUECKHI 3apsi.
Onektpuueckoe rmone. Hampsk€HHOCTh  3iiekTpuueckoro mods. IIpuHuun
CYNEPHO3ULUH ANEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

PaGora cunm  anexrpocratuueckoro  mois.  [lotenmman.  PasHocTh
MOTEHIUAN0B. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JluanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHnueckne yYCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHUE 3JIEKTPONpHOOpPOB,
KOHJIEHCATOP, KOMMMPOBAJIBbHBIN anIapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOolCTBO M MPUHIIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopericTBre Ha3NEKTPU30BaHHBIX TE.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEJL.



[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIEKTPUKH B AIIEKTPOCTATUUECKOM TOJIE.

3aBUCHMOCTh JJIEKTPOEMKOCTM IUIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIn
IJIACTHH, PACCTOSHUSL MEXAY HUMU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuyeckuit mok. Toxu é paznuunuix cpeoax

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMma 11 yyacTka LEnu.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y AENbHOE CONPOTUBIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapAILIEIbHOE, CMEIIAHHOE COEJMHEHUE POBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCT
AIEKTPUUYECKOTO TOKA.

DNIEKTPOABWKYIIASI CUJIa M BHYTPEHHEE COMPOTHUBJIECHHE HCTOYHHUKA TOKA.
3axon Oma /15 MOJTHOM (3aMKHYTOM) aneKkTpuyeckol 1ienu. KopoTkoe 3amMbIkaHue.

ONEeKTpOHHAasE  NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMHepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUi TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIMMOCTh
noJynpoBoAHUKOB. CBolicTBa p—n-niepexojia. [lonynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAs AUCCOIUAIUA. DIEKTPOJIU3.

DOneKkTpuueckuid TOK B Tra3zax. CaMOCTOSITENBbHBIH M HECAMOCTOSITENbHBIN
pazpsan. Monuus. [Lazma.

TexHuuecknue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHEHHUE: aMIIEPMETP,
BOJIBTMETP, PpEOCTAaT, HCTOYHUKH TOKa, DJIEKTpPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIICHHS], BAKYYMHBIN THOJ,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBINA U0, TaTbBAHUKA.

Jlemoncmpayuu

N3Mmepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COINPOTUBIEHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJIOIIAY MTONEPEYHOr0 CEYEHHS U MaTepHUala.

CwmenianHoe COeIMHEHUE MTPOBOAHUKOB.

[Ipsamoe w3MepeHue BIeKTpoABMXKYyHed cuibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

3aBUCUMOCTb COIIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.



[IpOoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsal U IPOBOAUMOCTD BO3yXa.

OaHOCTOPOHHSA MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yyeHnue cMenaHHoro COeIMHEHUSI PE3UCTOPOB.

W3mepeHre 3MeKTpOABMKYLIEH CUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snektpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 10 Kilacce oCylIecTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEXKIIPEJAMETHBIX CBA3EH C KypcaMu MaTeMaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBA3aHHBIE C W3YYEHHEM METOAOB HAy4yHOTO
NO3HAHUS: SBJICHUE, HAay4dHbId (akT, rumores3a, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHIE, SKCIIEPUMEHT, MOIEIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpPAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runep6osia, Ux rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKUE (QYHKIIUHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLINUN HA OCU KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

buonoeusa: MexaHn4eckoe IBWKEHHE B >KMBOM npupoze, Auddysus, ocMoc,
TEIJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
JIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHNUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPHABIX TEJ, JKUIKOCTEH H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHUYECKAs IUCCOLUALMS,
raJIbBaHUKA.

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

Texnonozus: mpeoOpa3oBaHuE JBHKEHUH C HCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCIE€ HAHOMATEpUAJOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHUOOPOB,
KCEpOKC, CTpYHHBIN IPUHTED, JJIEKTPOHATrPEBATEIbHBIE puOopBI,
AJIEKTPOOCBETUTENBbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. DinekTpoanHaAaMHUKA
Tema 3. Macnummnoe none. INeKmMpoOMaZHUMHAA UHOYKUUA



[TocTtossHHble  MarHuThl.  B3auMonencTBHE  TMOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe mnone. Bextop MarmutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX MoJed. JIMHMM MarHUTHOM MHAYKIMW. KapThHa JMHUN MarHuTHON
WHIYKIWHU M0JI1 HOCTOSIHHBIX MATHUTOB.

MarauTHoe T10J€ MPOBOJHMKA C TOKOM. KapTuHa IHMHUNA HWHIYKIUH
MAarHUTHOTO TMOJISI JJMHHOTO MPSAMOTO MPOBOAHMKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJb U HallpaBJieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cusel JlopeHnua.

SlBneHne JIIEKTPOMAarHUTHOM HHAYKOUU. [loTOK BeEkTOpa MarHUTHOWU
WHJYKIUUA. OJEKTPOABMIKYILAS CHJIA HWHIYKIUUA. 3aKOH JJIEKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnekrpuueckoe moje. ODICKTPOABMKYIIAS CHJIAa HUHAYKIUU B
MPOBOJAHUKE, JBUKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJICKTPOABWKYIIAsS CHJIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbBIE
MAarHMThl, JJIEKTPOMArHUTBI, D3JICKTPOJABUrATENIb, YCKOPUTEIM SJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKIMYA MarHUuTHOTO TTOJIS.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHNE INEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTb 3JIEKTPOJABIKYIIEH CUJIbI UHAYKIUU OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrIeHNE CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHUTAa HA PAMKY C TOKOM.



NccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUNHbIE KOJ1€0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHUS.
I'apmonnyeckue konebanus. Ilepuon, wacrora, ammuntyaa U (aza kosieOaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YpPaBHECHHUE TapMOHUYECKUX
koneOanuii. [IpeBpailieHre SHeprun MpU rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOJHBIC DJIEKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJEOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYEeCKUMU W
ANEKTpOMarHuTHeIMU KojeOanusamu. dopmyna Tomcona. 3akoH CcoOXpaHEHHs
SHEPIuM B UJEaTHLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUIMTYAHOE M JACHCTBYIOIEE 3HAUYCHUE CHUJIBI TOKa U
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPeOICHUE ANEKTPUUECKOU
SHEPIruM. JKOJOTMYECKHE PUCKU NPU MPOU3BOJCTBE 3JIEKTpodHeprun. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojieOaTeIbHONW CHCTEMBI (MPYXKUHHBIA WM
MaTeMaTUYECKUN MasITHUK).

HaGmonenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaHUH.

Ha6monenue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY 3JIEKTPONEepeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

NccnenoBanre 3aBUCMMOCTH NEPUOJA MaJbIX KOJ€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60TIHbL



Mexannyeckue BOJIHBI, yClOBUsS pacnpocTpaHenus. Ilepuon. CxopocThb
pacnpoCTpaHeHus W JJuHa BOJHBL. llomepeuHble W NOPOJOJBHBIE BOJIHBI.
WuTtepdpepenius u n1uPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3ByKa. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anexktpomarautHoi BonHe. CBoOiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJisapu3aius, Audpakius,
unrepdepennusi. CKOpoCTh JEKTPOMATHUTHBIX BOJIH.

[IIkana »nMEKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3JEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSA3U U TENEBUACHUS. Paguonokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEeIbI.

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

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPaHEHHE MOMEPEUHBIX U TPOI0JIHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmionenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
IpeIOMJICHHE, TTOJIspr3aIus, 1udpakius, nHTepdepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMomuHENHHOE pacHpoOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu cBera. ToueyHbI HICTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHUsI cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKalie.

[Ipenomiienue cBeta. 3aKOHBI NPEIOMIIEHUS CcBeTa. AOCOIIOTHBIN MOKAa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKEHHUS.

Hucnepcust ceta. ClnoxHBIN cocTaB Oemoro cBera. L[Ber.

ColOuparomue # pacceWBaromue JuH3bBL. ToHKas JmH3a. DdokycHoe
paccTosiHUEe M ONTUYECKas CHUjla TOHKOW JMH3BL. [locTpoeHue n300pakeHHil B
coOuparommMx U paccernBaromux jJuH3ax. opMyna TOHKOW NMH3BL. YBeJIUUYEHHUE,
JTaBaeMoO¢€ JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.



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

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

ITonspuszanus ceera.

TexHudeckue yCTpoWCTBA U NPAKTUUECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, TU(pakmoHHas peméTka, MoJIpousl.

Jlemoncmpayuu

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

[TomHOE BHYTpEeHHEE OTpakeHUEe. Mojenb CBETOBO/IA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mopenn MUKpPOCKOTIa, TeJIeCKOoTa.

HaGmonenne natepdepeHnm crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue cexTpa ¢ MOMOIIbIO AUGPAKIMOHHON PEHIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue nokazaress NpeaoMIeHUs CTEKIA.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI clIeNMAJILHON TEOPUU OTHOCUTEIbHOCTH

'pannnpl  NpUMEHMMOCTH  KJIacCMYECKOM  mexaHuku.  [loctynatsl
CIIELIUAJIBHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHILIHUI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpalleHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YACTHUIIBIL.

CBs13b Macchl C SHEPrUel U UMITYJILCOM PENSITUBUCTCKOW YaCTHUIIbl. DHEPrus
MTOKOSI.

Pazgea 7. KBanToBas pusuka
Tema 1. Inemenmot K6anmoeoi ONMuUKU



®otonbl. Dopmyna [lnanka cBs3u s3HEpruu (PoToOHA C €r0 YACTOTOU. DHEprus
U UMITyJIbC (pOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3aKOHbI

dorordpdexra. YpaBHenue OitHmTerHa ana dotospdexra. «KpacHas rpaHuna»
doTorddexra.

JaBnenue ceeta. OnbiTel I1. H. JleGenena.
XUMUYECKOE JEUCTBUE CBETA.
TexHudeckue ycCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuuk, coiHeuHas 6atapesi, CBETOHO/I.
Jlemoncmpayuu
®dotor(pdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.
CBeTonuon.
Conneunas Oartapesi.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanetapnas Mojaenbs artoma. lIloctynatel bopa. M3nydenue u morjiolieHue
(OTOHOB TpU TEpeXxoje aToMa C OJIHOTO YPOBHsS DHEPrUU Ha Jpyrou. Busl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aToOMa BOJOPO/IA.
BosnnoBbie cBoiicTBa yactull. BonHbl ne bpowiist. KopnyckyisipHO-BOIHOBOM
TyaJli3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.
TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: CHEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mognens onsita Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Vuenuuecxuii sxkcnepumenm, nabopamopHvie pabomoi
Hab6monenne mMHEHYaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOeHHsS sijapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paanoakTuBHOTO W3NmydeHus. CBoiictBa anbda-, Oera-, ramma-u3TydeHUS.
BnusiHue paanoakTHBHOCTH Ha KMBBIE OPTraHU3MBI.
OTtkpbiTHE TIpOTOHA U HeulTpoHa. HyknoHHas monens sanapa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe unciio aapa. M3oromsl.



Anbda-pacnan. DNEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
M3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacIaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHblie cuibl. JlepekT macchl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sA1€p.

Anepnswiii peaktop. Tepmosiiepubiii cuntTe3. [IpobGiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPrETUKHA. DKOJIOTHYECKUE ACIIEKThI IAEPHOU SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertobl HAaOJIIOICHUS U PETUCTPALIUU SIE€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EAMHCTBO husnueckoil KapTUHBI MUpa.

TexHuueckne ycTpolcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CUY€TynK MOHU3UPYIOIHUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPO(PU3IUKH

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

Bun 3Bé3gHoro Heba. Co3Be3nus, SipKkue 3BE3/bI, IUIAHETHI, UX BHIUMOE
IBUYKEHHE.

Conneynas cucrema.

Connue. ConHeunass akTuBHOCTh. McTtouHuk sHepruum CoiHIIA@ U 3BE3N.
3BE3Mbl, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajJbHbIA KlacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l TJIaBHOW MOCIEI0BATEIbHOCTH. BHYyTpeHHEe CTpoeHHe
3B€311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUHN U 3Boitounn CoiHLa U
3BE3/. DTamnbl )KU3HU 3BE3I.

Muineunbiii Ilyts — Hama T'amaktuka. Ilonmoxxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u xBazapsl. YEpHbIE ObIPBI B SApax
rajaKkTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ia. Paz0eranue ramakTuk.
Teopus bosbmoro B3peiBa. PenukToBoe n3nydeHue.

MacurabHas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnpie npoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
MPUJIOKEHU I ISl ONpEe/IeNICHHs TTOJIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31Msi CEBEPHOro MOJyIIapus U sIpKUE 3BE3IBL.

Hab6monenus B Teneckon JIlyHsl, mianet, Miieunoro Ilytu.



Oo6o0maromiee NOBTOPEHUE

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOU chepax AesSTENbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PU3NUYECKON TEOPUH
B (OpPMHpPOBAHMU TPEACTABICHUA O (QUINYECKOM KapTUHE MHpaA, MECTO
(¢u3nueckoi KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTABIEHUMN O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs €
y4€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBS3€M C KypcaMH MaTEMAaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOI'O
NO3HAHUs: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKkass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIETh, H3MEPEHHUE.

Mamemamuka: pEUIEHUE CHUCTEMbl yPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUMU HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (GYHKIMM, TpU3HAKU MOJ00US TPEYroJbHUKOB,
oIpeieJICHUE MIIOAAN MIIOCKUX GUryp u oobéma Tel.

Buonoeusa: »nexTpuueckue SBICHUS B JKUBOM IpHpone, KoyieOaTelbHbIE
IBIKECHHS B )KUBOW IIPUPOJIE, ONTUYECKUE SBJIICHUS B JKMBOW IIPUPOJE, IEUCTBUE
paguanyy Ha )XUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKas CTPYKTYpa TBEPABIX
TEJI, MEXaHM3Mbl O00pa30BaHUS KPUCTANIMYECKONW pPEIIETKH, CIEKTPaJIbHbIHI
aHaJus.

l'eocpagpua: ~MarHuTHbBIE TOdIOCAa 3€MIIM, 3aJ1€KM MAarHUTHBIX Py,
poTochEMKa 3eMHON OBEPXHOCTH, MPEACKA3aHUE 3eMIIETPSACEHUI.

Texnonozcua: JAHUM DIEKTPONEpEnad, TIEHEpaTop IEPEMEHHOrO0 TOKa,
AIEKTPOABUTaTENNb, MHAYKIIMOHHAS II€Yb, pPAAap, PAAMONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA armapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPaKAAHCKOM MO3UIIMU 00YYaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HAHHE JIUIHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANBHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHN HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00aIbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1leJield yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoIlecce
U3y4eHHs  (U3MKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMUPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENICTATh IETN JEATCIBHOCTH, 3a]laBaTh IMapaMeTpbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBbl ¢ y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIIEACTBUH JCSTEIIBHOCTH;
KOOPJIWHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KH3HEHHBIX TTPOOIIEM.
Ba3oBble ucciienoBaTeabcKue TeiCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU M METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUI0 HOBOTO 3HAHHS, €ro
WHTEpIpeTalny, MpeoO0pa3oBaHUI0 W TPHUMEHEHUI0 B PA3NIUYHBIX YYeOHBIX
CUTYallUiX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX MPOCKTOB B 00JACTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIC CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peIHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JIOKa3aTelIbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ PEIICHUS 3aJa4yd pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3aJauydl B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (DU3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICSITCTHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OpUrMHAJIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 337a4H, TOINYCKAIOIIKE albTEPHATUBHbBIC PELICHHUS.

PabGora ¢ undgopmanmei:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEPKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTU3aLMI0 M HHTEPIpPETalri0 MHPOPMALMU PA3IUYHBIX BUJIOB U (POopM
HpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(MPOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HSProOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pPecypcocOepekeHus, MPaBOBBIX U  OITHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEJIEBON ayIUTOPUH, BEIONpAs ONTHMAIBHYIO
Gopmy mpescTaBICHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYLIECTBIIAITh  OOILIEHHE Ha ypokax (U3UKM U BO BHE-ypPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  L€JIM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JEUCTBUSA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid € YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOIO yYaCTHMKA KOMAaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE yYeOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIIECTBJIATh TMO3HABATEIBHYIO JIECSITEIHPHOCTh B 00JIaCTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHHS TPAKTHYECKON pabOThI ¢ YUYETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM;

pacMpsITh paMKH Y4€OHOTO MpeaAMETa Ha OCHOBE JIMYHBIX MPENOUYTCHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHHUIO JSPYAUIMH B 00JaCTH
(bM3UKH, TOCTOSTHHO MOBHIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedlIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX TMPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedIeKCUM JJIsl OIICHKU CUTYyalluu, BHIOOpAa BEPHOTO
peLIeHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHS IO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPHU aHAIU3e Pe3yIbTaToOB
JeSITEIbHOCTH;

IpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3E Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJBTATOB OCBOEHHUSI MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPILIECHCTBYETCS AMOIMOHAIBHBIN MHTEJIJICKT, peaIoIaranmi
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTHUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, HHUIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HCXOJS M3 CBOUX
BO3MOXKHOCTEH;

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

COITMATbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUThCS, MPOSBIIATH HHTEPEC U pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJib U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIBl TIPUMEHECHHS W3YYEHHBIX (QU3NUECKHX MOJEICH:
MartepualibHasi TOUKa, HHEpIUAJIbHAs CUCTEMa OTCcuéTa, aOCOJIFOTHO TBEPIOE TEJIO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN M TBEPABIX TEJ, TOYCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHur (GU3NYECKuX 3aay;



pacro3HaBaTh (QpU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHSATh UX HA OCHOBE
3aKOHOB MEXaHHUKHU, MOJIEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAaJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, audy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TeJI, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/le, CBSi3b MEXAY MapaMeTpaMu COCTOSIHUS Ta3a B  M30Ipolieccax,
AJIEKTpU3aLIUs TEJl, B3AUMOIECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTHs, MOTCHI[MAIbHAas YHEPTUsi, MEXaHUuecKas
paboTa, MexXaHWYeCKass MOIIHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICIT HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH,

OTMHUCHIBATh M3YyYCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC SBICHMUS,
UCTIONB3Yd (U3MUYECKHEe BETUYHMHBI: JaBJIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPrusl XaOTHUUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OMHUCAHUH
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUI CMBICH HCHONB3YEMbIX BEIHMYHMH, UX
0o0O3HAaUeHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYECHHBIE JIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs,, TOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS M EJUHUIIBI; YKa3blBaThb (OPMYJIbI, CBS3bIBAIOIINE
JAHHYIO0 (PU3MYECKYIO BEIMYUHY C JPYTUMH BEIUYHHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCTONB3Yys (pusmdeckue
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpaHEHUs MEXaHUYECKON DSHEPruu, 3aKOH COXPAHEHUs UMITYJbCa,
MPUHIUIT CYNEPNO3UIUN CHJI, MPHUHIMI PABHONPABHUS HWHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOpPUI0 CTPOCHHMSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIIOBECHYIO



GbopMyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIpaKEHUE U YCJIOBUS (IpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIUIBI  ACHUCTBUS  MalllMH, TOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX 0€30MaCHOT0 HMCIOJIb30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBI 1O HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBaTh npoOieMy/3agady W TUNOTE3y Yy4eOHOTrO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO O0OpYAOBaHHUS, MPOBOJIUTH OMbBIT H
dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJBHBIA CIOCOO M3MEPEHHS U MCIOJIb30BaTh W3BECTHBIC
METO/bI OIEHKHU MOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYMPOBATh YCTAHOBKY,
¢buKCUpoBaTh PE3yIbTAThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOIUI] U TPadUKOB, JI€JIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHNUS;

coOJiro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
pamMKax y4eOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESITEIBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMUS;

pemars pacu€THbIE 3a7a4dl C SBHO 3aJJaHHOW (U3UYECKOW MOJICIbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aa4H
BBIOMPATh (QU3UYECKYIO MOJICIIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI U (POPMYJIBI,
HEOoOXOUMBIE ISl €€ pelleHus, MPOBOAUTh PACUEThl M OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT'O 3HA4YCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKICHUM C OMOpOM Ha HM3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3uvecKue SIBICHUS;

UCIIOJIB30BaTh ~ NPU  PEIIEHMH  y4eOHbIX  3aJad  COBPEMEHHbIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW M HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU H3
Pa3TUYHBIX KICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCHMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJOTHIA;

UCTIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
U1si obecriedeHus 0€30MacHOCTH MPU OOpAIEHUH C TPUOOpPAMHU M TEXHUYECKUMU



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

paboTaTh B TpYINE C BHIIOJHEHUEM PA3IUYHBIX COIMAIBHBIX PpOJICH,
IJIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOM MpoOIIeMBbl.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTO (pU3uKku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJOTUH, B MPAKTUYECKOW AEATEIBHOCTU JIIOAECH, LIEJIOCTHOCTh U €IMHCTBO
bu3nYecKoi KapTHHBI MUPA;

YUUTHIBATh TpaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN ANEKTPUUECKUI 3aps, JIyd CBETA, TOUECUHBIH UCTOYHUK CBETA, SiCpHAs
MOJICJIb aTOMa, HYKJIOHHAash MOJEIbh aTOMHOTO Spa MpU pelieHUuu (U3NISCKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: DJICKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT MHAYKIUSA, JEHUCTBUE MArHUTHOTO TMOJsA Ha
IPOBOAHUK C TOKOM W JBWKYIIUUCA 3apsifl, JJIEKTPOMArHUTHBIE KOJIeOaHUS H
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETa, OTPaXEHUE, IPEIOMIICHHUE,
uHTepdepenuus, Audpakuuds W MOJSpHU3AlUsS  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHAas
PaauOaKTUBHOCTD;

ONUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYIO0  MPOBOJMMOCTb  pPa3M4YHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBICHUSI (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl CHIia, paboTa TOKa,
MHAYKUMS MarHuTHOIO IMojsA, cwia Amnepa, cuia JlopeHna, WHIYKTHBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJIEW, MEPHOJ MU YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHiIa TOKa B TIPOIECCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHUYECKAs] CHUJIa JIMH3BI, TIPU OMHCAHWH MPABUIBLHO TPAKTOBATH (PUIHUECKUMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dbopMynbl, CBSA3BIBAIOIIME JAHHYI (U3WYECKYH0 BEIWYHUHY C JPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIJIEp, NpPU OMUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIIOIB3YEMbIX BEJIUYUH, MX O0O3HAUEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATh 3HAaUCHUE (DU3NUYECKONM BEJIMUYUHBI,

aHaJTM3UPOBATh (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Ppuznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[oyns—JleHna, 3akoH 3JIEKTPOMArHUTHOMU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAacIpOCTPAHEHUS! CBETA, 3AKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 1151 PoTtodrddekra,
3aKOH COXPAHEHHUS JHEPruu, 3aKOH COXPAHECHUS HMMIYJIbCA, 3aKOH COXpPAHEHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXpPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3IndaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaXKEHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesATh HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TMOJIA MTPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMKCHIBATh H300paKEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJHATh OKCHEPUMEHTHl MO MCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHUM: MpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3ajmady W TUMOTE3y Yy4eOHOTO 3KCIEepHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMNBIT H
(dbopMynHpoOBaTh BHIBOBL

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO HW3MEPEHHUS M HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHUKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeIaTh BEIBOIBI MO pe3ybTaTaM MCCIICT0BAHMS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM HM3MEPUTEIbHBIX YCTPOWUCTB U Ja0OPaTOPHOTO
000pyTI0BaHHS;

pemiaTth pacy€THbIE 3a7aydl C SBHO 3aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJja4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEoOXonUMBbIE ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAUeHUs (PU3HUECKON BEJTNYUHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXACHUI € OMOpoid Ha HM3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuzndecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIC
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/icTaBleHusl yueOHON M HAy4YHO-TOMYJISIpHOW MH(OpMAIK, MOJTYYSHHOU U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyto HH(OPMAIIHUIO;

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

PUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIieHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[0POBBS U COOJIFOJIEHUS HOPM 3KOJIOIMYECKOT O
IIOBEJICHUS B OKPY’KaIoIlEel cpene;

paboTath B TpyNme C BBIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJEH,
IUIaHUPOBaTh pPAa0OTy TpYNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIaHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBAaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIIEHUE paccMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK

. 1
41 UeKTpoCTaTHI 0 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK

' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTHO€ 1oJie. DJIeKTpOMarHuTHAast 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0Iaroiee MOBTOPEHNE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

®usuka — Hayka o npupoje. Hayunsie
METO/IbI TO3HAHUS OKPYXKAIOIIET0 MUpa

Ponb u MecTo pusnku B popMupoBaHun
COBPEMEHHOM HAyYHON KapTUHBI MHUpPA, B
MPaKTUYECKON eI TeIbHOCTH JTOAEH

MexaHnndeckoe IBIKEHHE.
OTHOCHUTENBEHOCTh MEXaHUYIECKOTO
nBrokeHud. [lepemenienne, CKOpocCTh,
YCKOpEHHE

PaBHOMEpHOE MPAMOJIMHENHOE JBHKEHUE

PaBHOyCcKOpeHHOE MPSIMOJIMHENHOE
JIBUKCHHE

CBoboaHoe majieHre. Y CKopeHue
cBOOOIHOTO MaIcHUS

KpPIBOJ'IPIHCﬁHO@ JBUIKCHUC. I[BI/I)KGHI/IG
MaTepHaﬂLHOﬁ TOYKH IO OKPYKHOCTH

[Tpuniun oTHOCUTENIbHOCTH [ anumnes.
HueprmansHble cucTemMbl oTcuerta. [lepBoiit
3akoH Hprorona

Macca Tena. Cuna. [lpuHuun
CyHnepno3uiuu cuil. Bropou 3akox
Herorona g maTtepuanbHOU TOUKH




10

Tperun 3akoH HproTOHA [1711 MaTEepUAIIBHBIX
TOYEK

11

3akoH BceMHpHOro Tsrorenus. Cuna
TsoxecTH. [lepBas kocMuueckas CKOpOCTh

12

Cuna ynpyrocru. 3akoH ['yka. Bec tena

13

Cuna tpenus. Koapduuuent tpenns. Cuna
CONPOTUBIICHUS IPU ABUKEHUHU TeJla B
KUJKOCTH WM ra3e

14

[ToctynarenbHOE M BpamaTeabHOE
JBKEHHUE a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cuinsl. [1nedo cunsl. YemoBus
paBHOBECHS TBEPAOTO TeNa

15

NMnynbc MaTepHabHONW TOYKH, CUCTEMBI
MaTepHAIBHBIX TOYEK. MITysbe cuibl.
3aKOH COXpaHEHHUs UMITysbca. PeakTuBHOE
JBUKCHHE

16

Pa6ota u mourHOCTh cuibl. Kunetnueckas
SHEPTHsl MaTepHaIbHOW Touku. Teopema 00
W3MEHEHUU KUHETUYECKO SHEPTUU

17

[ToTenumanpsHas sueprud. [lorenunanbpHast
SHEprus ynpyro aeopMUpOBaHHOU
npyxuHsbl. [loTeHnnanpHas sHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH

18

IToTennmanbHbIe U HEMOTESHIIMAILHBIC
cuiibl. CBs3b pa6OTBI HCIMOTCHII M AJIbHBIX
CHJI C U'3BMEHEHHEM MEXaHUIECKON OHEPTIHUn
CHCTEMBI Te1. 3aKOH COXpaHCHUA
MEXaHUYEeCKOU OHEPTUn




19

JlaboparopHnas padota «lccnenoBanme
CBA3U paGOTbI CHJIbI C UBMCHCHUEM
MEXaHUYECKOW SHEPTUH TeJIa Ha IpUMeEpe
PACTAKCHHA PC3UHOBOI'O KI'yTa»

20

KonTtposnsHas paboTa o teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE)

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETUYECKON Teopru. bpoyHOBCKOE

nsuxenue. Audpdysus

22

XapakTtep ABMKEHUS U B3aUMOJCHCTBUSA
YacTHIl BelecTBa. MOIean CTPOCHHUS ra3os,
KUJKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonnuecTBo BeliecTna.
[Toctrostnnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

25

Wneansueiii ras B MKT. OcHoBHOE
ypaBuenue MKT

26

AOcoroTHas TeMIiepaTypa Kak Mmepa
cpeaHel KUHETUYECKON SHEPIUu JBUKCHUS
MOJIEKyJl. YpaBHeHUue MeHeneeBa-
Knaneiipona

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlaboparopHas pabota «lccnegoBanue
3aBUCHUMOCTH MEX]y MapaMmeTpamMu
COCTOSIHUS Pa3peKEHHOI0 razay

29

I/I30HpOHCCCH B UACAJIbBHOM Ia3€ U UX




rpaduuecKoe MnpecTaBicHIe

BuyTrpeHnHss dHeprus TepMOINHAMUYECKOU
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHSI.

30 KommuectBo TemnoTsl u padora.
BuyTtpennsis sHeprusi 0IHOaTOMHOTO
UJI€aNIbHOTO rasa

31 Buns! Tennonepenaun
VY nenbHas TEIIOEMKOCTh BELIECTBA.

32 KonndecTBo TEMIOTHI MpH TEIIIONIEpEIaye.
AnabaTHBIN MPOIECcC

33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO
MIPUMEHEHHE K U30IpoLieccam

14 HeobpaTtumocTs po1ieccoB B MpHUpoIe.
BTopoii 3akOH TepMOIUHAMUKHI

35 [Tpunmun nevicreus u KII/I TermoBoit
MalIHbI

36 Hwuxn Kapro u ero KIT/J

17 DKOJOTHYECKHEe MPOOIEeMbI
TEIUIOHEPTEeTUKHI

18 O6o0maromuii ypok «MosteKysspHast
¢uzuka. OCHOBBI TEPMOIUHAMUKI
KonTtponbHas pabora no teme

39 «MounekynsapHas ¢uszuka. OCHOBBI
TEPMOTUHAMHUKIY

40 [TapoobOpazoBanue 1 KOHIEHCAITHSI.
Ucnapenue u kuneHue

A1 AOGCOMIOTHAS ¥ OTHOCUTEJIbHAS BIAYKHOCTh

BO3ayxa. HacslleHHbIN n1ap




Teepnoe teno. Kpucrannmueckue u
amop(dHbIe Terma. AHU30TPOIUS CBOVCTB

42 KpucTtayoB. KuJakue KpUCTalIbl.
CoBpemeHHbIE MaTepualbl

13 [1naBnenue u Kkpucrauuzanus. Y aenbHas
TertoTa tiaBieHus. Cyonumanus

44 VYpaBHeHue TEIIoBOro OanaHca

45 DnexTpusaius Tej. DNeKTPUIECKUH 3apsil.
JIBa BuJa 2IEKTPUUYECKUX 3apsI0B
[IpoBOJHUKH, TUANEKTPUKU U

46 MOJIYIIPOBOAHUKH. 3aKOH COXPaHEHUSI
ANIEKTPUYECKOTO 3apsia

A7 B3anmopneunctBue 3apsnoB. 3akoH Kynona.
To4yeyHbIN EKTPUUYECKUU 3apsij
Hanpsixk€HHOCTh 3JIEKTPUYECKOTrO TOJIS.

48 [TpuHIUIT CYyNEepHO3UIIMHU AIEKTPUUECKUX
noJie. JInHuM HanpsHKEHHOCTH

49 PaGota cui 3eKTpoCcTaTuuecKoro moJsl.
[Torenunan. Pa3HOCTh MOTEHIMAIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B

50 3EKTPOCTATUUECKOM II0JIE.
JlmsnexTpuueckas MpOHUIIAEMOCTh

51 OnekrpoeéMkocTb. KonneHncarop

50 DNEKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHIEHCaTopa

53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHJEHcaTopa"

54 [IpuHUMN NENCTBUS U IPUMEHEHHE




KOH/ICHCAaTOPOB, KOMTUPOBAIBHOTO
amnmapara, CTpyHHOIr0 IpUHTEpa.
DneKTpocTaTUYEeCKas 3alluTa. 3a3eMIIeHHe
MEKTPOTIPHOOPOB

55

DNeKTpUUYECKUi TOK, YCIOBUS €ro
cymectBoBaHus. [loctosunsiii Tok. Cuna
toka. Hanpsixenue. ConpoTusienue. 3aKOH
Oma 1t ygacTka 1emnu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMeIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabora «3ydueHue
CMEIIaHHOTO COETMHEHHSI PE3UCTOPOBY

0.5

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenune DJ1C ucTOUHMKA TOKA U €TI0
BHYTPEHHETO COTPOTUBIICHUS

0.5

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METaJJIOB OT TEMIEePaTypBhl.
CBepXnpoBOJIUMOCTb

60

DneKTpuuecKuy TOK B Bakyyme. CBoUCTBa
3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IIpUMECHast MpoBoAUMOcTh. CBOKCTBA p—n-
nepexona. [lomynpoBoiHUKOBBIE TPUOOPEI




DNEeKTPUUECKUH TOK B PACTBOpAx M
& pacriaBax 3JIeKTPOJIUTOB.
DNEKTPOTUTHYECKAS TUCCOIHALINS.

DNeKTpoIn3

DNEKTPUUECKUN TOK B Ta3ax.
63 CaMOCTOSITEIbHBIN U HECAMOCTOSTEIILHBIN
pa3psa. Monnus. [1nasma

DnexTpuueckue npudopsl U yCTpoicTBa 1
64 UX MpaKkTH4eckoe npumeHenue. [lpasuna
TE€XHUKH 0€30MacHOCTH

KonTponbHas pabota o teme
65 «Qnekrpocrartuka. [locTossHHBIN

ANEKTPUYECKUH TOK. TOKM B pa3ian4HbIX
cpenax»

66 O6o0maromuii ypok «JIeKTpOJMHAMUKAY

KonTtponsHas padoTa o reme

67
"OnexrpoauHamMuka"

68 O6o06matromuii ypok nmo temam 10 kmacca

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoubHbie
padoThbI

IIpakTHYeckue
padoThbI

[TocTosiHHBIE MAarHUTHI U X
B3auMOJIeiCTBHE. MarHuTHOE M0JIE.
Bexrop marHuTHON MHAYKIMH. JIMHUM
MAarHUTHON UHAYKIIHH

MarauTHO€ 10JIe TPOBOTHUKA C TOKOM.
OnbiT Opcrena. Bzanmoericteue
HpOBO)IHI/IKOB C TOKOM

JlabopaTtopHnas pabota «3yyeHue
MarHUTHOTO TIOJISI KATYIIKH C TOKOM)

JlelicTBME€ MarHUTHOTO TOJISl HAa MTPOBOJHUK
¢ TokoMm. Cuna Amnepa. Jlaboparoprast
pabota «VccnenoBanue nelcTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy C TOKOMY

JleiicTBue MarHMTHOTO IOJIS Ha
JBIDKYITYIOCS 3apsKeHHYI0 yactuily. Cuta
Jlopenma. PaboTa cubl Jlopenia

OnekrpoMarHuTHas UHAYKIUs. [lotok
BEKTOpAa MarHuTHOM uHAyKuuu. S/1C
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun Papazaest

JlaboparopHas pabota «lccnegoBanue
SIBJICHUS JIEKTPOMArHUTHOM MHIYKIIUH )

I/IH,[[}/KTI/IBHOCTL. SIBnenue CaAMOMHAYKIIUU.




O/1C caMOMHIYKIIMH. DHEPrUsi MAarHUTHOTO
MOJISL KaTYIIKH C TOKOM.
DIEeKTPOMarHuTHOE IoJIe

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHLI,
MHJYKIMOHHAs I1eYb

10

O6o0matomuii ypok «MarauTHoe moJe.
BHGKTPOMaFHI/ITHaSI HUHAYKOHS

11

KonTtponpHas padoTa mo teMe «MarHutHoe
roJjie. DIeKTPOMarHuTHAS WHTYKITHS

12

CB0OOHBIE MEXaHUYECKHE KOJICOaHUSI.
I"apmonnueckue konebanus. YpaBHEHHE
rapMOHHYECKHX KoJjiebanui. [IpeBpamenue
SHEepPruun

13

JlabopaTtopHnas pabora «lccnenoBanue
3aBHCHUMOCTH TIEPHOIa MAJIBIX KOJICOaHMIt
rpy3a Ha HUTHU OT JIJTMHBI HUTH M MacChl

rpy3a»

14

Konebarenpabir kKoHTYp. CBOOOIHBIS
3JIEKTPOMArHUTHBIC KOJICOaHUs B
UjeaTbHOM KOJIeOaTeIbHOM KOHTYPE.
AHaorust M1y MEXaHUICCKUMU U
3JIEKTPOMArHUTHBIMH KOJICOAHUSIMU

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUM B UAeaTbHOM KOJIeOaTeIbHOM
KOHTYpE




16

IIpencrasnenue o 3aTyxaromux
Kose6anusx. BeiHyXIeHHbIE
MexaHH4JecKue kojebanus. Pesonanc.
BbIHYX/IEHHBIC JICKTPOMArHUTHBIC
KoJIeOaHHs

17

[lepemennbIn TOK. CHHYCOUJAIbHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh NIEPEMEHHOTO
TOKA. AMIUIUTYTHOE U JEUCTBYIOLIEE
3HAQ4YECHHME CUJIBI TOKA U HANPSKEHUS

18

Tpancdopmarop. [IpousBoacTso, nepenaya
1 OTpeOIeHNE AIMEKTPHUIECKON SHEPT U

19

YCTpoiCTBO M MPAKTHUECKOE MPUMEHEHHE
AJIEKTPUYECKOTO 3BOHKA, F'€HEpaTopa
MIEPEeMEHHOT0 TOKa, JIMHUI 3JIeKTponepeaayd

20

DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
anektposHepruu. KymsTypa
WCI0JIb30BAHUS AJIEKTPOIHEPTUHU B
MTOBCETHEBHOU KH3HU

21

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpoCTpaHeHus U AJTUHA BOJIHBI.
[TonepeuHsbie ¥ MPOIOTBbHBIE BOJTHBI

22

3Byk. CKkOpoCTb 3ByKa. [ poMKOCTB 3ByKa.
Bricota Tona. TemOp 3Byka

23

QHCKTpOMaFHI/ITHLIC BOJIHBI, UX CBOMCTBA U
CKOPOCTh. Illkana QJICKTPOMATrHUTHBIX BOJIH

24

HpI/IHI_[I/IHLI paaruoOCBA3U U TCIICBUACHU.
Pa3zBurue CpCACTB CBA3H. Pannonokanms




25

Kontponsnas padora «Konebanus u
BOJIHBD»

26

[IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA B
OJHOPOHOM cpefie. ToueuHblii HCTOYHHUK
ceera. JIyu cBera

27

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [locTpoenue n3o0pakeHuu B
IUIOCKOM 3€pKaJie

28

[Ipenomiienne ceera. [lonHOE BHyTpeHHEE
oTpaxeHnue. [IpeneabHbId yroJ MoJHOTO
BHYTPEHHETO OTPaXKEHUS

29

JlabopaTtopHas pabota «3mepenue
MOKa3aTes MPEIIOMIICHHS CTEKITa

30

JIunzel. [locTpoenune nzo0pakeHuii B
nuH3e. PopMysia TOHKOHW JIMH3BI.
YBenu4yeHue JUH3bI

31

JlabopaTtopHnas pabora «lccnenoBanue
CBOMCTB M300pa)KCHUH B JIMH3AX)

32

Hucnepcus cBeta. CoHBIN COCTaB
oenoro ceerta. LIpet. JlaboparopHas padoTa
«HaOnronenue nucrnepcuu cBeTa

33

Wnrtepdepenmus creta. Judpakius cBera.
JudpakunoHHas penéTka

34

HOHCpC‘IHOCTb CBCTOBBIX BOJIH.
Honﬁpmam/m CBCTa

35

Onrtuyeckue npubOPHI U YyCTPOHCTBA U
yCJIOBHS UX O€30MaCHOTO MPUMEHEHUS

36

FpaHI/IHLI MMPUMCHUMOCTU KJIaCCUYECKOU




MexaHukH. [loctynarsl cnenuaibHOU
TEOPUHU OTHOCUTEIIBHOCTH

37

OTHOCHTENLHOCTh OJHOBPEMCHHOCTH.
3aMeIUIeHI/IC BPCMCHHU U COKpaAICHUC
JJINHBI

38

DHeprus U UMIYJbC PEISITUBUCTCKON
yacTulbl. CBS3b MACChl C SHEPTUEU U
HUMITYJIbCOM. DHEPrusl MOKOs

39

KontponsHas padota «Ontuka. OCHOBBI
CHEIMATEHOM TEOPUH OTHOCUTEIIEHOCTH)Y

40

®otonbl. Dopmymna [Inanka. DHeprus u
UMITYJbC GOTOHA

41

OTtkpeITHE U HccnenoBanne Gororddekra.
OnbiTel A. I'. CToneroBa

42

3akonbl Ppororddexra. YpaBHEeHHE
OwunmrerHa s potodrddexra. «KpacHas
rparuiay Gororddexra

43

HaBnerune cBeta. Onbitel I1. H. JIeOGenena.
XUMHUUYECKOE IEUCTBUE CBETA

44

Texuuueckue ycTpoiCTBa U MPAKTUYECKOE
npuMeHeHue: GpoTosnemMeHT, GoToaaTIuK,
coJiHe4Hasi OaTapes, CBETOIUOT

45

Pemenue 3agau no reMe «INEMEHTBI
KBAHTOBOM OIITHKMI

46

Mogens atoma TomcoHa. OnbBITE
Pesepdopna mo paccessHUIO 0-4aCTHIL.
[Limanerapnas Mozenp aroMa

47

ITocrynater bopa




48

Wzny4enue u norsomenne GOTOHOB MPH
IIEPEX0JI€ aTOMA € OJJTHOTO YPOBHS SHEPIUU
Ha apyroui. Buasl criekTpos

49

BomnraoBEBIC cBOMCTBA YacTull. BoHEI 1
bpownnsa. KopnyckynsipHO-BOJIHOBOU
nyanu3M. CIOHTaHHOE Y BBIHYXKJIEHHOE
W3JTy4YCHHE

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuto cocrasa
PaIMOAKTHBHOTO M3ITYICHUS

51

CaoucTBa anbda-, 6era-, raMmma-
HU3Ty4YCHUA. Bnusaune PaauOAKTHUBHOCTHU Ha
JKHUBBIC OPpTaHHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.
Anbda-pacniag. DNEKTPOHHBIA U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue

53

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. SnepHbid peaktop. [Ipodiemsl,
MEePCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIIEPHOU SHEPTETUKHI

54

DneMeHTapHble YacTulibl. OTKpBITHE
MO3UTpoHA. MeToabl HAOMIOACHUS U
PErucTpalyy 3J€MEHTAPHBIX YaCTHII.
Kpyrasbiii cton «®yHaameHTanbHbie
B3auMOJIeuCcTBUs. EnquHcTBO prusmueckon
KapTUHBI MUPa»

55

Bun 3Bé3aH0r0 HebGa. Co3Besnus, sipKue
3BE3/1bl, IUIAHETHI, UX BUUMOE IBUKECHHUE.




Conneunas cucreMa

56

Counne. CoyiHeyHast aKTUBHOCTb.
Wcrounuk snepruu CoJiHIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHbBIE XapAKTEPUCTHKHU.
3BE3/1pl [TABHOW TIOCIIEI0BATEIBHOCTH.
Bnyrpennee ctpoeHue 3B€31.
CoBpemeHHbIe MPECTaBIECHUS O
MIPOUCXOXKACHUHU U 3BoJronnu CoJlHLa U
3BE3]1

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamaktuke. ['anaktuku. YepHbIE ABIPHI B
AlIpax rajlakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbiioro B3psiBa. PeukToBOE M3ITydeHUE.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B 3KOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ITUYECKOH chepax NesATEIHbHOCTH YeIoBEKa

63

O6o6maromuii ypok. Ponb u Mmecto pusuku
Y aCTPOHOMMHU B COBPEMEHHOM HayuyHOI
KapTUHE MHUpa

64

O6o6maromuit ypok. Ponb puznueckoit
Teopuu B GOPMHUPOBAHHUH TIPEIICTABICHUI O




¢bu3nveckoil KapTHHE MUpPa

O6o6maromuii ypok. Mecto ¢puznyeckoit
KapTUHBI MUPA B 00IIEM sy

65 COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX !
MPEJICTaBICHUI O IPUPOJIE

66 O06o06marmuii ypok. MarHuTHOE ToJIe. !
DNEeKTPOMarHUTHAS HHYKIIUS

67 O606H1a}01111:1171 ypok. Ontuka. OCHOBBI |
CTEIUANTBHON TEOPHH OTHOCUTEIBHOCTH

68 O6o06maromuit ypok. KBantosast pusmka. :
DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







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

» ®usuka / KacesinoB B.A., O0111ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTBIO
«APODA»; Akimonepnoe obuiectBo «M3narensctBo «lIpocBemenne»

» dusuka, 11 kinacc/ Kacesino B.A., O011ecTBO ¢ orpaHu4eHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «M3matenbeTBo
«IIpocBemenue»

NCHOJIB30BAHUE OBOPYAOBAHUSA HEHTPA "TOYKA POCTA"

1) Hudposas nabopatopusi yuenuyeckas (pusuka, Xumusi, 0MOJIOTHSA) :
[udpoBoii 1aTuuK IEKTPONPOBOIHOCTH

Hudposoii natunk pH

[udpoBoii 1aTYnK MOJTOKEHUS

[udposoii maTynk TemMIepaTypbl

[Hudposoil naTymk aGCOMOTHOTO JABIEHUS

[Hudposoii octiuiorpaduIecKuii TaTIuK

Becsl anekrponnsie yueonsie 200 r

Muxkpockomn: 1udpoBoOr WK ONTHYECKUH ¢ yBenmrmueHrueM oT 80 X
HaGop a1 u3roToBieHnss MUKPOTIPENapaToB

Muxkpornpemnapatsl (Habop)

CoenuHuTeNbHBIE TPOBOA, MPOTPAMMHOE 00ecTieueHre, METOIUYECKHE
yKa3aHus

KOMILIEKT COMYTCTBYIOLIUX 3JIEMEHTOB JIJIs1 OMBITOB IO MEXAHUKE
KOMILIEKT COMYTCTBYIOLIUX 3JIEMEHTOB ISl ONBITOB 10 MOJIEKYJISIPHOMN
busnke

KOMILIEKT COMYTCTBYIOUIMX 3JIEMEHTOB ISl OIBITOB IO 31EKTPOANHAMUKE
KOMILIEKT COMYTCTBYIOLIMX 3JIEMEHTOB ISl OIBITOB 110 ONTUKE

2) KommuiekT mocynpl ¥ 000pyAOBaHUS I YICHUYECKUX OMBITOB ((hHU3UKa,
XUMUsI, OMOJIOTHS):

[IItatuB 1abOpaTOPHBIA XUMUUECKUI

Ha6op uamek Iletpu

Ha6op uHCTpyMEHTOB npenapoBaIbHbIX

Jloxka AJist COKUTaHUs BEILECTB

Crynka ¢gapdopoBas ¢ IeCTUKOM

HaGop 0anok aiig XxpaHeHus TBepAbIX peakTuBoB (30 —50 mu1)



Habop ckisiHOK ((h1akOHOB) JIs1 XpaHEHUs pacTBOPOB PEAKTUBOB
Ha6op npudopok (I1X-14, I1X-16)

[Tpubop 1715 MoTyueHus ra3on

CnupToBKa

I'oprouee s cnupTOBOK

dunbTpoBasibHas Oymara (50 mit.)

Kon6a konnueckas

[Tanouka crekyisHHAS (C PE3UHOBBIM HAKOHEYHUKOM )

Yamieuka /15 BeIapuBaHus (BbIIApUTEIbHAS YallleuKa)

MepHbIit TUAUHAD (MJIACTUKOBBIN)

Boponka crexnsinHas (Masiasi)

Crakan crexnsHHbIN (100 M)

l"azooTBOHAS TPYOKa

3) OGopynoBaHuE Jisl IEMOHCTPAIIMOHHBIX OIBITOB:

[ItatuB feMOHCTpaIIMOHHBIN: HasHaueHue: MpoBeIeHne TeMOHCTPAIIMOHHBIX
OTBITOB, OCHOBaHHE, CTEP>KEHb, JIAMKH, KOJbIIA, My(ThI

Cronuk nmoabeMHbId: Tum cronuka: yaeOHbIN/1a00paTOPHBIN, oIopa,
CTEp>KeHb BUHTOBOM, BUHT PETYJIUPOBOYHBIN: HAIMUUE, PYHKIIUS MOIbEMa U
OMYyCKaHUS CTOJUKA

M cTOYHMK MOCTOSTHHOTO ¥ IEPEMEHHOTO HANPSKEHUS :

Hasznauenwue: 1715 nUTaHus pETyJIUPYEMbIM ITIEPEMEHHBIM U TTIOCTOSTHHBIM
TOKOM JJIEKTPUUYECKUX cXeM, yactoTa, ['1: 50, moTpebisemas MOITHOCT, BA:
10

MaHoMeTp KUIKOCTHON JEMOHCTPALMOHHBIN

Hasznauenue: nis1 usmepenus nasiaeHus 10 300 Mmm

BOJSTHOTO CTOJI0a BBIIIE M HIXKE aTMOC(HEPHOTO JIaBICHUS
crekisHHas U-o0pa3Has TpyOKa Ha MOJICTaBKe

Kamepron Ha pe3oHancHOM suke: HazHauenue: s

JIEMOHCTpAIIMU 3BYKOBBIX KOJeOaHU 1 BOJIH,

JIBa KAMEPTOHA Ha PE3OHUPYIOIIUX SIIIUKaX

PE3UHOBBI MOJIOTOYEK

Hacoc BakyymHbIl ¢ anekTponpuBoaoM: Ha3zHaueHue:

CO37aHue Pa3psHKEHUS WM N30BITOYHOTO TaBJICHUS B

3aMKHYTBIX 00BE€MaX, OMBITHI: KUIIEHHUE KUIAKOCTH IIPU HOHUKEHHOM
JABJICHUH, BHEIITHEE U BHYTPEHHEE JABJICHUE U JIP.

Tapenka BakyymHas: HaznaueHue: neMoHcTpanys

OMBITOB B 3aMKHYTOM O00BEME C pa3peKEeHHBIM

BO3/IyXOM, OCHOBaHUE C KPaHOM, KOJIOKOJI U3 TOJICTOTO CTEKJIa,
pE3UHOBAs MPOKJIAJKA, IEKTPUUECCKUN 3BOHOK

Benepko Apxumena: HaznaueHnue: qeMoOHCTpaIus

JEUCTBHUS )KUJKOCTH Ha MOTPYKEHHOE B HEE TEJIO U

M3MEpPEHHUE BEIMUMHBI BHITAJIKUBAIOIICH CUJIBI,

BEJIEPKO, TEJO IWIMHAPUUECKON (OPMBI, P YKUHHBINA



JTUHAMOMETP
OrnuBo Bo3nyuiHoe: Haznauenue: geMmoHcTpanus
BOCIUIAMEHEHUS TOPIOYE CMECH MpuU €€ ObICTPOM
CKaTUH, TOJICTOCTEHHBIN IUIWH]IP, TIOPILICHb HA
METaNIMYECKOM HITOKE C pyKOSITKOM, OJICTaBKa JJIs
HUAJIUHpA

[Tpubop nnst AeMOHCTpalUKU AaBICHUS B )KUIKOCTHU:
Haznauenue: neMoHCTpanysi K3MEHEHUS TaBJIEHUs C
[IyOUHOM TOTPYKEHUs, TaTYUK JTaBJICHUS, KPOHIITEHH ISl KpeTJIeHUs Ha
CTEHKE cocyla

[Tpubop nnst AeMOHCTpalK aTMOC(PEPHOTO J1aBJICHUS
(marnebyprekue nonymapusi): Haznauenue:
JEMOHCTpalsl CUJIbI aTMOC(HEPHOTO TaBJICHHUS,

JIBa Pa3bEMHBIX METAIUTMYECKUX TOTYIIAPHUS C
MPOYHBIMU PYUYKaAMU U XOPOIIO MPHUILIA()OBAHHBIMU
KpasiMH, HUIITIEIh C KpaHOM

cO371aBa€MO€ BHYTPH IIAPOB BAKYYMMETPHUUYECKOE
nasienue: e meree 0,05 Mlla, makcumasibHOE pa3pbIBalOIIEe YCUIIUE: HE
menee 90 H

HaGop Ten paBHoro oowema: Haznauenwue: ais
ONpEICIICHNS] U CPABHEHHUSI TETUIOEMKOCTH U

IUIOTHOCTH PA3JIMYHBIX TBEPABIX MATEPUAIIOB,
UWIMHAPHI U3 PAa3IMYHbIX MaT€pUaIOB: HE MEHee 3 IIT.,
KPIOUKH ISl TOABEIIMBAHUS [IUINHAPOB

Ha6op ten paBHo#t Maccel: HazHauenue: s
ONpENIENICHNS] U CPABHEHUIO TUIOTHOCTU PA3JIMYHbBIX
MaTepuasIoB, UWINHAPHI U3 Pa3IUYHBIX MATEPUATIOB: HE MEHEE 3 IIIT.,
KPIOUKH ISl TOJABEUIMBAHMS UINHAPOB: HATUYHE
Cocynpl coobmaromuecs: Haznauenue: qemoHcTpanus
OJIMHAKOBOI'O YPOBHS OJHOPOJHOM KUIKOCTHU B
COOOIIAOLTNXCS MEXLy COOO cocyaax pa3HOU
dbopMsl,

COOOTIArONINeCs CTEKISTHHBIE TPYOKH pa3Hoil (POPMBI:
HE MeHee 3 IIT.,

MOJACTaBKa: HAJTU4KE

TpyOka HrtoTona: Haznauenue: neMoHcTpanus
OJIHOBPEMEHHOCTH MaJCHUS Pa3IMYHbIX TN B
pa3peKeHHOM BO3/YXe€,

(GYHKITUS TTOAKITIOYCHHS K BAKYYMHOMY HacOCY:
HaJu4ue,

mnHa TpyOku: He MeHee 80 cm.,

PE3UHOBBIEC MPOOKH, HUMIENb: HAJTUYUE,

KOJIMYECTBO TEJ B TPYOKe: HE MEHee 3 IIIT.



[Tap ITackans: Haznauenue: neMoHCTpanus nepegayu
MPOU3BOAMUMOrO Ha KUJIKOCTh JIABJIECHUS B 3aMKHYTOM
coCyJie, AEMOHCTPALMS MMOIbEMA KUJIKOCTHU MO
nercTBreM aTMOC(HEPHOTO JIaBJICHMUS,
METAJUIMYECKUI TUIMHP C ONPABAMHU, IOPIIEHD CO
LITOKOM, MOJIBIM METAJUIMYECKUAMN 1IAap C OTBEPCTUSAMMU:
HaJu4Jue,

JUTMHA [WIMHApA: HE MEHee 22 CM,

JMaMEeTp 11apa: He MeHee 8 ¢M

[ITap ¢ xonploM: Ha3zHaueHue: 1eMOHCTpalus
pacuMpeHus TBEPAOTo Tella MPU HarpeBaHUH,
MITAaTUB, METAJUTMYECKOE KOJIBIIO ¢ My(TOMH, map ¢
LICMIOYKOM : HATUYHUE,

JUIMHA IeN0YKH: He MeHee 80 MM,

JIMaMEeTp 11apa: He MeHee 25 MM

[{unuaapsl CBUHIIOBBIE CO cTpyroM: Ha3zHaueHnue:
JEMOHCTpAaIs B3aUMHOTO MIPUTSKEHUS] MEKTY
aTOMaMU TBEPJbIX TeT,

KOJIMYECTBO OJIMHAKOBBIX IIUJIMHJIPOB: HE MEHEE 2 MIT.,
Martepua IUINHIPOB: CTalb U CBUHEII,

KPIOYKH JIJIsI TOABCIIMBAHUS . HAIUYKE,

CTPYT, HaIpaBJsoIIas TpyoOka: HaTuIue

[Tpu6op Jlenua: Haznadenwue: a1st ucciaeqoBaHuUs
3aBUCUMOCTHU HaINPaBJICHUS UHAYKIIMOHHOTO TOKA OT
XapakTepa U3MEHEHHUSI MarHUTHOT'O TIOTOKA,

CTOMKa C KOPOMBICIIOM: HAJIMYHE,

KOJINYECTBO AJTIOMHUHHMEBBIX KOJICI[: HE MeHee 2 IIIT.,
pope3b B OJTHOM W3 KOJICIl: HAJTu4yue

MarauT 1yrooopa3Hblii 1€EMOHCTPAILIMOHHBIN:
Haznauenwue: nemoHCTpanusi CBOMCTB MOCTOSHHBIX
MarHmToOB,

THUIT MarHATa: HAMarHWICHHBIN OPYCOK,

KOJIMUYECTBO IIBETOB MarHuTa: HE MEHee 2,
0003HaYCHME MTOJFOCOB MArHUTA: HAJIMYUC

MarauT moJioCOBOM AEMOHCTPAIIMOHHBIN (Tapa):
Haznauenwue: neMmoHCcTpanusi CBOMCTB MOCTOSHHBIX
MarHuToOB,

TWIT MarHyuTa: HaMarHU4YEHHBIA OpyCOK
MPSMOJIUHENHON (HOPMBI,

KOJIMYECTBO LIBETOB MarHuTa: He MEHee 2,
0003HaYECHHE MTOJIIOCOB MAarHUTA: HAJIMIHE

Ctpenku MarHuTHbIC Ha mTaTuBax: HazHauyeHue:
JIEMOHCTPAIYSI B3aUMOJICUCTBUS MOJIOCOB MArHUTOB,



OpUEHTAIIMU MAarHuTa B MarHUTHOM TI0JI€,
HaMarHWUYEHHAs CTPEJIKa: HaJln4ue,

KOJIMYECTBO I[BETOB MarHuTa: HE MEHee 2,
MOJICTaBKa: HAJTMYKE

Hab6op aemoncTpanmonuslii "InekrpocraTuka"
(35eKkTpocKombl (2 1IT.), CyJITaH (2 MT.), Majo4yKa
CTEKJIIHHAS, TTaJlouka YOOHUTOBAS, IITATUBbI
n3oupyromue (2 mirt.)

Maivna s5ekTpodopHas Ui BHICOKOBOJBTHBIN
ucTouHukK: HaznaueHnue: i moaydeHus
ANIEKTPUYECKOTO 3apsijia BHICOKOTO MOTEHIANa U
MOJIyYEHHUsI UICKPOBOTO pa3psia,

JTIMCKH Ha CTOMKax: HaJu4ue,

KOJIMYECTBO JICHICHCKNX 0aHOK: HE MeHee 2,
MOJICTaBKA: HAJTMYHE

KommnekT nmpoBoaoB: nuna: He menee 500 Mm - 4 it
, 250 MM - 4 ., 100 MM - 8 1IIT., HA3HAYCHUE: IS
MOJAKTIOYEHHUS IEMOHCTPAIIMOHHBIX TPUOOPOB U
000py/1I0BaHUS K HICTOYHUKY TOKa, I COOpPKHU
ANEKTPUUYECKUX IETIeH, BKIIIOYast 3JIEMEHTHI U3 pabOThI
"TlocTOSIHHBIN AIIEKTPUYECKUA TOK"

4) OGopynoBaHue ajisi 1a60paTOPHBIX PadOT U YIEHUUECKUX
onbITOB (Ha 6aze kKoMIiekToB jisg OI'D)

[HtaTB 1abopaTOpHBIii ¢ JepKaTeIIMU

BECHI AIIEKTPOHHBIE

MEH3YpKa, npeaen uamepenus 250 mi

nuHamometp 1H

nuHamometp SH

HUAJIMHIP CTAIBHOM, 25 cM3

HWIHHAP ATFOMUHUEBBIN 25 cm3

HWIMHAP ATIOMUHUEBBIN 34 cm3

HWIMHAP TUIACTUKOBBIN 56 cM3 (1151 U3MEpPEHUS CUIIbI
Apxumena)

npyxuHa 40 H/m

npyxuHa 10 H/m

rpy3bl 1o 100 1 (6 wT.)

rpy3 HAOOPHBII ycTaHABIMBAET Maccy ¢ maroMm 10 T
MepHasl JICHTa, IMHEWKa, TPAaHCIIOPTUP

OpYCOK ¢ KPIOYKOM M HHUTHIO

Hanpasisitonas JuHon He menee 500 mm. JloJKHBI
OBITH OOecIeueHbl pa3Hbie KOA(PDUIIMEHTHI TPEHUS
OpycKa Mo HampaBJIsSIOIIeH

CEKYHJIOMEP JICKTPOHHBIN C TATYUKOM



HaIPAaBJIAIOLIAs CO LIKAJI0N

OpyCOK JIEpEBSIHHBIN C MyCKOBBIM MarHUTOM
HUTSHOU MasITHUK C TPY30M C ITyCKOBBIM MarHuTOM U C
BO3MOKHOCThIO U3MEHEHHUSI NIUHBI HUTU

phIyar

0JIOK MOJIBM>KHBIM

8 IIT.

0JIOK HETIOIBMYKHBIH

KaJIOPUMETP

TEPMOMETP

MCTOYHHK MUTAHUS TTOCTOSTHHOTO TOKA (BBIMPSIMUTEIh
C BBIXOJIHBIM HampsbkeHueMm 36-42 B unu 6aTapelinblit
0JIOK C BO3MOXXHOCTBIO PETYJIMPOBKHU BBIXOJHOTO
HaIPSHKEHUSI

BOJITMETP ABYXIIpeaenbHbii (3 B, 6B)

amriepMeTp AByxnpenenbHbii (0,6A, 3A)

pesucrtop 4,7 Om

pesuctop 5,7 Om

namrmouka (4,8 B, 0,5 A)

nepeMeHHbIN pe3uctop (peoctat) 10 10 Om
COEIMHUTENbHBIE TTPOBOJA, 20 mIT.

KITFOY

HaOOp MPOBOJIOYHBIX PE3UCTOPOB PlS

cobuparorias auH3a, GokycHoe pacctosHue 100 MM
cobuparorias JuH3a, GOoKycHOE paccTosHre SOMM
paccenBaromas JInH3a, (POKYCHOE PacCTOSTHHE -75MM
JKpaH

ONTUYECKAs CKaMbsl

cnaiig «Mogenb npeaMeTar»

OCBETUTENb

MOJYUWJIMH]IP C TUIAHIIETOM C KPYTOBBIM
TPaHCIIOPTHPOM

[TpuGop nmnst M3ydeHus Ta30BBIX 3aKOHOB
Kanmumsiper

Hudpaknnonnas pemerka 600 mTpuxoB/MM
Hudpaknnonnas pemerka 300 mTpuxoB/MM
3epkaio

JlazepHas yka3ka

[Tonsponn B pamke

[ean FOnra

Karymka motok

bnok nuomxos

biox koHzIeHCAaTOPOB



Kommnac

Marnaut

DIJIEKTPOMArHuT

Onuiky xejie3Hble B OaHKe

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mnorexa IIOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 371348185686954332516910937330321524310793855764
Bnageney Bonkoea HatanbA KMeBaHoBHa

OeicTevTened C04.10.2023 no 03.10.2024
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