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1.I1osicHuTeILHAS 3aIHCKA

Hacrosmas nporpamma mno (u3MKe COCTaBjieHa Ha OCHOBE TPEOOBaHUN K pe3yjbTaTaM OCBOCHHUS
o0pa30BaTeNpHON TPOrpaMMBl  CpEJHEro o0mero o0pa3oBaHUs, W3IOKEHHBIX B  (eaeparbHOM
roCy/IapCTBEHHOM CTaHJapTe CpeJHEro ooiiero oopa3oBaHus, ¢ UCMOIb30BaHUeM [IpuMepHON porpamMmsl
cpeanero odmero oOpasoBanun «®Pusuka 10-11 kimaccel» W OCHOBHOM 00pa30BaTENbHON MPOTPAMMBI
cpennero obmiero oopazoBanus MbOY «Tunckas CIL Ne 3 um. B.T. Komouya.

[Tporpamma ompenensieT el u3ydeHus: GU3MKU B CPEIHEH LIKOJIE, COep)KaHhe Kypca, epedyeHb
PEKOMEH/IYeMbIX JE€MOHCTPAIIMOHHBIX AKCIIEPUMEHTOB, BBINOJIHIEMBIX OOYYaIOIIUMHUCSA JTa0OpaTOPHBIX
paboT, MPOEKTHBIX PadOT, a TAK)KE IUNIAHUPYEMbIEC Pe3yIbTaThl 00yueHHs (pU3HKe B CPEeHEH IKOJIE.

B mporpamme yuTeHbI COBPEMEHHBIC HJCH Pa3BUTHS W (OPMHPOBAHUS YHHUBEPCAIBHBIX YYEOHBIX
NeHCTBUM Asi cpeHero odiero o0pa3zoBaHusi, KOTOPbIE CIIOCOOCTBYIOT (POPMHUPOBAHUIO Y O0YUAIOLIUXCS
POCCHUHCKON TIpakJaHCTBEHHOW HJIEHTUYHOCTH, KOMMYHUKATHBHBIX KauyeCTB JMYHOCTH U OBJIAJCHUIO
HABBIKAMU CAMOCTOSITENILHOTO MPUOOPETEHUS HOBBIX 3HAHUH - YMEHHUIO YUYUTHCS.

[Ipemnaraemasi mporpaMmMa OPHCHTHpPOBAaHAa HA WCIOJIB30BAaHHUE CHCTEMHO — JCSTEILHOCTHOTO
noaxona B OOydYeHHH, IOATOMY IpeaycMarpuBaeT: (OpPMHUPOBaHUE TOTOBHOCTH K CaMOPa3BUTHIO U
HENPEPHIBHOMY 00pa30BaHHIO, KOHCTPYUPOBAHUE COIMAIBLHOM CPEIbl PA3BUTHS O0YUYAIONTUXCS, aKTHUBHYIO
y4eOHO — TO3HABATENIBHYIO JCATEIBHOCTh OOYYarOIIUXCs, MOCTPOSCHHE O00pa30BaTEIBLHOIO IMpoIecca C
y49éTOM  WHAMBHIYAIBHBIX  BO3PACTHBIX, IICHXOJOTHYECKHMX U  (DU3HOJIOTHYECKHX OCOOCHHOCTEH
00y4aroImxcs.

B nporpamMme yureHbl TpeOOBaHMS IPEEMCTBEHHOCTH OOpPa30BaTeNbHBIX IpOrpamMm OOIIEro
00pa3oBaHMs - HAYAJIBHOrO 0O0IIero oOpa3oBaHMs, OCHOBHOIO OOIIET0 0O0pa3oBaHUS M CPEIHEr0 OOIIero
obpa3zoBaHus. OTO TpeOOBaHHE pealu3yeTcs Yepe3 HCHOJIb30BAaHME E€AMHBIX HPUHIUIIOB MOCTPOCHMS
IIKOJIBHOTO Kypca ¢pu3uku B 7-11 xiaccax.

enn n 3agaum:

[lenu, Ha AOCTHXKEHHE KOTOPBIX HAMpaBICHO M3y4deHHE (U3HUKH B IIKOJE, OMpPENeiIeHbl UCXOIs U3
uenei obmiero odpa3zoBaHus, chopMyIHpoBaHHBIX B DeepaibHOM rOCyAapCTBEHHOM CTaHJApTe OOIIEero
oOpa3oBaHHMsl ¥ KOHKPETH3UPOBAaHbI B OCHOBHOH 00pa3oBaTeNbHON MporpamMme CpeaHero ooOIero
obpazoBanust MBOY «Tunckas CIL Ne 3 um. B.T. Komouuay:

e JIOBBIIICHUC KAa4uCCTBaA 06pa30BaHI/I$[ B COOTBETCTBUU C Tpe6OBaHI/I${MI/I COMaJIbHO-O9KOHOMHUYCCKOI'O
n I/IH(i)OpMaHI/IOHHOFO Pa3sBUTHA 06III€CTBa N OCHOBHBIMHU HAITPaBJICHUAMU PA3BUTUSA O6pa3OBaHI/I${ Ha
COBPCMCHHOM 3TalIC,

e CO3J]aHME KOMIUIEKCAa YCIOBUM MJi CTAHOBJIICHHMS W pa3BUTUSL JIMYHOCTU BBINIYCKHUKA B €€
WHJIMBUIYAIBPHOCTH, CaMOOBITHOCTH, YHHUKAJIbHOCTH, HEIMOBTOPUMOCTH B COOTBETCTBHU C
TpeOOBaHUSIMHU POCCHIICKOTO OOIIECTBA,

e o0ecreueHHue IIaHUPYEMBIX PE3YIBTATOB MO AOCTHIXCHHUIO BBIITYCKHHUKOM IEJICBBIX YCTAaHOBOK,
3HaHPII>'I, yMeHHﬁ, HaBBIKOB, KOMHCTCHI_[I/Iﬁ u KOMHCTCHTHOCTCﬁ, ONpeaACIIACMBIX JIMYHOCTHBIMU,
CeMefIHBIMH, O6HI€CTB€HHI)IMI/I, ToCyaapCTBEHHBIMHA HOTpe6HOCT$[MI/I n BO3MOXXHOCTSIMH
06yqa101ueroc;1, HHAWBUAYAJIbHBIMU 0COOEHHOCTSIMH €TO Pa3BUTHA U COCTOAHUA 30O0POBBS;

e YCBOCHHUC yHAlIUMHUCS CMBICJIa OCHOBHBIX MOHSATUN M 3aKOHOB (pI/IBI/IKI/I, B3aUMOCBSA3U MCKAY HUMU;

e (opMupOBaHHE CHCTEMbl HAy4YHBIX 3HAHUM O mpupone, ee (yHIAMEHTAIbHBIX 3aKOHAX JUIs
MOCTPOEHHUSI MIPEJICTABICHHS O (PU3HUECKON KapTHHE MUPa;

e (opmupoBanue yOekJIEHHOCTH B MO3HABAEMOCTH OKPYXKAIOIIETO MHpa M JTOCTOBEPHOCTH HAYUHBIX
METOJIOB €r0 U3Y4EHUs;

® PAa3BUTHC TMO3HABATCJIIbHBIX HWHTCPCCOB W TBOPUYCCKUX CIIOCOOHOCTEH ydamuxcsa u HpI/I06pCTeHI/Ie
OIlbITa IPUMCHCHNA HAaYYHBIX MCTOJOB IIO3HAHUA, Ha6J'IIO,I[eHI/IH (1)I/ISI/I‘ICCKI/IX ﬂBHCHHﬁ, IMPOBEACHUA
OIIBITOB, IMPOCTBIX OSKCIHCPUMCHTAIbHBIX I/ICCJIG,Z[OBaHI/Ifl, MNpsAMBIX W KOCBCHHBIX I/ISMepeHI/Iﬁ C



UCTOJIb30BAHUEM AaHAJOTOBBIX U IIU(PPOBBIX HM3MEPHUTEIBHBIX MPHOOPOB; OIEHKA MOTPEIIHOCTEH
J0OBIX U3MEPEHUN;

cucTeMaTh3aluus 3HAaHUH O MHOrooOpa3suu OOBEKTOB W SIBICHUH MPHPOIBI, O 3aKOHOMEPHOCTSIX
IPOLECCOB M O 3aKOHaxX (U3MKU Ui OCO3HAaHMS BO3MOXKHOCTH DPa3yMHOI'O HCIIOJIb30BaHUS
JOCTHKCHUM HAYKH B TAJIbHEUILIEM Pa3BUTUU LIUBUIIN3ALINY;

¢bopMHpOBaHKE TOTOBHOCTU COBPEMEHHOT'O BBIITYCKHHKAa OCHOBHOW HIKOJBI K aKTUBHOW y4eOHOI
NesTeIbHOCTH B HMH(OPMAIIMOHHO-00pa30BaTeNbHON Cpefie OOILIecTBa, HCIOIb30BAaHUIO METOAOB
MO3HAHUS B MPAKTHYECKOU JEATENIHOCTH, K PACHIMPEHHUIO U YIIYOJICHHIO (PU3MUYECKUX 3HAHUU H
BbIOOpa PU3UKHU KaK NpO(UIBLHOIO IpeaMeTa JUIsl IPOJOKEHUS 00pa30BaHus;

OpraHM3alysl 3KOJOTMYECKOI'0 MBIIUIEHUS W LEHHOCTHOTO OTHOIIEHUS K IPHUPOJE, OCO3HAHUE
HEOOXOAMMOCTH IPUMEHEHHUsS JOCTHXEHMH (U3MKM M TEXHOJOIMH sl PaLUOHAIbHOIO
IIPUPOIOIOIB30BAHUS;

MOHUMaHKe (PU3MYECKUX OCHOB WM MPHHIMIOB JEHCTBHS (paOOThI) MAIlMH M MEXaHU3MOB, CPE/ICTB
NEPEBIKEHUS] U CBSA3U, OBITOBBIX NPHOOPOB, NMPOMBIIUIEHHBIX TEXHOJOIMUECKUX IPOLECCOB,
BIIMAHMS HUX Ha OKPYXAIIIYI0 Cpely; OCO3HAaHME BO3MOXHBIX IPUYMH TEXHOTCHHBIX U
HKOJIOTUYECKUX KaTacTpod;

(dbopMHpOBaHHE TIPEACTABICHUI O HEPAMOHAIHLHOM HCIIOJIB30BAaHUM TPUPOAHBIX PECYpPCOB H
OHEPruM, 3arps3HEHUU OKPYXKAIOUIEW cpenbl Kak CIEACTBHE HECOBEPUICHCTBA MAallMH U
MEXaHU3MOB;

OBJIaICHHUEC OCHOBaMH 0e30macHoro HCITIOJIB30BaHUA C€CTCCTBCHHBIX u HNCKYCCTBCHHBIX
QJICKTPHUUYCCKUX W MArHUTHBIX HOHCﬁ, OJICKTPOMAruuTHBIX W 3BYKOBBIX BOJIH, €CTCCTBCHHBIX U
HNCKYCCTBCHHBIX HWOHU3HUPYIOIINUX I/IBJIy‘-IeHI/H\/JI BO H30ekKaHUE UX BpPC€AHOIO BOSHGﬁCTBHﬂ
Ha OKPYKAroIIyr Cpeay U OpraHu3M 4Y€JIOBCKa,

Pa3sBUTHC YMCHUA IUIAHUPOBATHL B HOBCGI[HCBHOﬁ KHN3HU CBOH HeﬁCTBHﬂ C MNPUMCHCHHUEM
MIOJTyYEHHBIX 3HAaHUM 3aKOHOB MEXAHUKH, 3JEKTPOJUHAMUKH, TEPMOJUHAMUKHU U TETIJIOBBIX SIBJICHUMN
C LIETIBIO COePEXKEHMS 370POBDSL.

,Z[OCTI/DKGHI/IG 1elieii odecneunBaeTcs pelI€cHUuEM CJICAYIOLIHUX 3a/aY:

obecrieyeHne 3(G(GEKTUBHOIO COUETAHMS YPOUHBIX M  BHEYPOUHBIX (OPM  OpraHu3alUM
00pa30BaTeNbHOro MpoIecca, B3aUMOIEUCTBUS BCEX €r0 Y4aCTHHUKOB;

OpraHM3alysl HMHTEJUIEKTYalIbHBIX M TBOPYECKUX COPEBHOBAHHM, IPOEKTHOM U  y4eOHO-
HCCIIEA0BATEIIbCKON EATEIIBHOCTH;

COXpaHCHHE W YKpeIUIeHHe (U3MUYECKOrO, TMCHXOJOTHYECKOTO ¥  COIHAIBLHOTO  3J0POBBS
oOyuatromuxcsi, obecriedeHre ux 6e30MacHOCTH;

Q)OpMHpOBaHI/IC MMO3UTHUBHOM MOTHBaAIIUH 06yqalom1/1xc;1 K yq66H0171 JACATCIIBHOCTH,
o0OecrieueHue yCJIOBI/Iﬁ, YUUTBIBAIOIIUX WHAUBUAYAJTbHO-JIMYHOCTHEBIC 0COOCHHOCTH o6yqa}o1m/1xc;{;
COBCPUICHCTBOBAHUEC BSaHMOHeﬁCTBHH y‘Ie6HBIX JUCHUIIJIMH Ha OCHOBC MHTCTPALlUU;

BHEJPEHUE B Yy4eOHO-BOCIHTATEIbHBIA MPOIIECC COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA,
(hopMUPYIOIINX KITFOUEBhIE KOMITETECHIINH,

pasButue auddepeHanuu 00yIeHus;

3HAKOMCTBO OOYYAIOIIUXCS C METOJIOM HAay4YHOTO MO3HAHUS U METOJaMH UCCIIEOBaHUS OOBEKTOB U
SIBJICHUM MPUPO/IBI;

npuobpereHue OO0y4aroOUIMMKCS 3HAaHUM O MEXaHWYEeCKUX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX U
KBaHTOBBIX SIBIICHUSX, (DU3MUECKUX BEIIMYMHAX, XaPAKTEPU3YIOIIUX ITH SBICHHUS,



e (QopmupoBanue y oOydaronuxcs yMEHUN HaOII0aTh MPUPOJHBIC SBICHUS U BBINOJHSATH OMBITHI,
nmabopatopHble paboThl U AKCIIEPUMEHTAIbHbIE UCCIEIOBAHUSl C HMCIOJIB30BAaHUEM HU3MEPUTEIbHBIX
npuOOPOB, MHUPOKO MPUMEHSAEMBIX B TPAKTUYECKON KU3HU;

e OBJaJeHUE O0YUYAIOUTUMUCS OOIIEHAYYHBIMH TOHATUSAMU: IPUPOTHOE SBICHUE, SMITUPUUECKU
yCTaHOBJICHHBIH (hakT, mpobieMa, rUIOTe3a, TCOPETUYECKHUIA BBIBO, PE3Y/IbTAT IKCIIEPHUMEHTAILHON
IIPOBEPKH;

e [OHUMaHHE 00YYAIOIIUMHUCS OTJIMYMI HayUYHBIX JAHHBIX OT HEMPOBEPEHHOM HH(OpMaLINH,
LEHHOCTH HAYKH ISl YAOBIETBOPEHUS OBITOBBIX, IPOU3BOICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEMH
4eJI0BeKa.

Baxwneiimeii uvactpto ocHameHusi Llentpa "Touka pocrta" sBisercs mudposas sadoparopus,
IepeyeHb JaTYUKOB KOTOPOH IO3BOJISIET MCMOJAb30BATh 3Ty JIA0OPATOPHUIO NPU U3yuyeHUN (PU3UKHU, XUMUU
1 OMOJIOrMH B YPOYHOH M BHEYPOYHOH IEATENbHOCTH. BBeneHue B IIKOJBHBIA SKCIEPUMEHT IH(PPOBHIX
TATYUKOB JUISI PETUCTPAIIMH PA3IMYHBIX BEITMYMH ¥ BO3MOXXHOCTH MCHOJIB30BaTh KOMITBIOTEP (CMapT(oH
WIM IUIAHLIET) s pacuyeToB U OQOpPMIIEHMSI pPE3YyJIbTaTOB OIIBITOB, IO3BOJISIET IEPEHTH HA HOBBIN
Ka4eCTBEHHBIM YPOBEHb IIPOBEICHUS H3MEPEHUH, YIIPOCTHUB IIPOLECC U3MEPEHHI U ITOBBICUB UX TOYHOCTD.

I_[I/I(l)pOBOG yqe6Hoe O60py,Z[OBaHI/Ie MMO3BOJIACT YydallIUMCA O3HAKOMHUTBCA C€ COBPCMCHHBIMU
MCTOAaMHU UCCIICAOBAaHUA, IPUMCHACMBIMUA B HAYKC.

Hcnoub3oBanue o0opyroBanus «Touka pocTa» M03BOISET CO34aTh YCIOBUS:
- JUTSl paCIIUPEHUS COACPIKAHUS IIKOJIHLHOTO 00pa30BaHUS;
- JUTsI TIOBBIIICHUS TO3HABATENFHON aKTUBHOCTH O0YYaIOUINXCS B €CTECTBEHHO-HAYYHOU 0071aCTH;

- JUI pa3BUTHS JUYHOCTH peOEHKa B mpoliecce oOyueHus Qu3uke, ero cnocobHocrell, (GopMUpOBaHUS U
YIOBJIETBOPEHUS COLUATBHO 3HAYMMbIX UHTEPECOB U IOTPEOHOCTENH;

- s paboThl ¢ OAApEHHBIMHM IIKOJBHUKAMH, OpPTaHW3allMd WX pa3BUTUS B Pa3IMYHBIX OOIACTIX
00pa3oBaTeNbHOM, TBOPUECKON, TPOCKTHO-UCCIIEI0BATEIHCKOM NS TEIIbHOCTH.

[Ipy nnaHUPOBAaHUU TPOEKTHOM U y4eOHO-UCCIIENOBATENbCKON JAESITEIBHOCTH O0Y4aroIIUXCs
HCIOJIb30BAJIACh CIEAYIOLIAst UIE0N0THs 0TO0Opa TeM NPOEKTOB:

- MH(OPMALMOHHO-TIOMCKOBBIE TPOEKTHI, CBSI3aHHbIE C HCTOPHEW HAyKW: HAYYHBIMHU OTKPBITUSIMH,
(bU3MYECKUMHU DKCIIEPUMEHTaMH, CO3JaHHeM (U3HUECKUX MPUOOPOB, TEXHUYECKHX YCTPONCTB, METO/IOB
HCCIICIOBAHUS,

- MH(POPMAIIMOHHO-TIOUCKOBBIE TMPOEKTHI, CBA3aHHBIE C AHAJIW30M HH(OPMalMd U MPOBEPKOH C TOUYKHU
3peHusi Hayku ((pu3uku) cBeneHUi, 0OCYXTAaeMBIX B HAyYHO-TIONMYJISPHOW JIUTEpaType MU CpPeacTBax
MaccoBOM MH(pOpMaINH, TOATOTOBKOW 0030pOB M OTUETOB IO U3y4aeMoi TeMe;

- IIPOCKTBI-PCKOHCTPYKIUHN (pI/I3I/I‘-ICCKI/IX 9KCIICPUMCHTOB B HCIIAX OCBOCHHA CCTCCTBCHHOHAYYHBIX MCTO/I0OB
HUCCIICAOBaHUA TIPUPOALL (Ha6J'IIO,Z[CHI/IC, ITOCTaHOBKaA HpO6JICMLI, BBIIBHKCHHC «XOpOI.HCIZ TUIIOTE3hI»,
OKCIICPUMCHT, MOACTIUPOBAHUEC, UCITOJIB30BAHUEC MATEMATHICCKUX MO,ZIGJ'ICfI, TECOPECTUUCCKOC 06OCHOBaHI/Ie;

- IPOEKTUPOBAHNUE TEXHUYECKUX YCTPOUCTB C UCIOJIb30BAHUEM U3BECTHBIX MOJEIIEH U METOIOB;
- OKOJIOTHYECKHE HCCIIeI0OBaHMS, BHIITOJIHEHHBIE C TTOMOIIBIO PU3NYECKUX MTPHUOOPOB.

Onuncanue Mecta y4eOHOro npeaMera B y4eOHOM IJIaHE:

B yue6noM mmane MBOY «Tunckas CII Ne 3 um. B.T. KomoBuuay Ha n3yuenue ¢usuku B 10 -11
KJ1acce oTBoAMUTCS 136 yacoB u3 pacuéra 2 yaca B HEJEIIO.



2.I1nanupyemsle pe3yabTaThl 00yuenus ¢usuke B 10 - 11 kaaccax

ITo okoHYaHMIO Kypca 00y4YaroIMiics

HAYYMTCH: MOJIYYHUTh
BO3MOKHOCTH
HAYYUTbCH:
Mexannyeck |- OnuceiBaTh MEXaHUYECKUE SIBJIICHUS, MCIONB3YsA JUIsl 3TOrO | - [IpuBoauTh
ue siBJICHUS ¢bu3nyuecKkue BEIMYMHBI: TEpeMeIleHue, MyTh, BPEM, CKOPOCTh, | IPUMEPHI
YCKOpEHHE, Macca, IUIOTHOCTb, CHUJa, [JaBJIICHUE, HWMIYJIbC, | IPAKTUYECKOTO
MexaHuuyeckas paboTa, KMHETHYECKas M MOTEHUHUAlIbHAs SHEPTUH, | UCIOJIb30BaHUS
MomHocTh, KIIJ[ mpocTtoro mexaHusma, aMIUIMTyAa, [EPUOJI W | 3HAHHUM 0
yacToTa  KojiebaHWi, JUIMHA  BOJHBI M  CKOpPOCTh €€ | SBICHUSX u
pacrnpoCTpaHEeHNH; 3aKOHAX,
- OOBACHATH CMBICII: MEXaHUYECKOTO JIBUYKEHHS, CUCTEMbI OTCUETA; | UCIIOJIB30BaTh 3THU
BBEIOMpATH CUCTEMY OTCUY€Ta (TEN0 OTCUéTa, CHCTeMY KOOPAWHAT) Ha | 3HAHUH B
IIJIOCKOCTH. MMOBCETHEBHOM
- OnpenensiTe MEXaHUYECKOE JBUKCHUE, TIOHITHS: TOUEYHOE TEJO, | U3HU  —  JUJIS
cUcTeMa OTCY€Ta, TPAEKTOpHUs, MPSIMOIMHEWHOE PAaBHOMEPHOE M | OBITOBBIX HYXKI, B
PaBHOYCKOPEHHOE  JIBIDKCHHS, TIEPEMEIICHHE U  CKOPOCTh | YUCOHBIX  IENsX,
MPSMOJIMHETHOTO PaBHOMEPHOI'O JBW)KEHUS; CpPEAHSs CKOPOCTh, | JUIs OXpaHsbl
MIHOBEHHAs CKOPOCTb, YCKOPEHHE — JUIsi PaBHOYCKOPEHHOIO | 3J0POBbS,
JBUKEHUS.
) 0e30macHoro
- Pemarp OCHOBHYHO 3ajayy MEXAHUKHU: JJISI PABHOMEPHOIO
. . HCII0JIb30BaHUU
MPSMOJIMHEIHOT O JIBUYKEHUS, JUTSL MPSIMOJIMHEMHOTO
MaIluH
PaBHOYCKOPEHHOI'O IBMKCHHS. i
MEXaHU3MOB,
- IIpoBOaUTE MpsiMble U KOCBEHHBIE U3MEPEHUSI KOOPJIUHATHI Tena,
. TEXHUYECKUX
BPEMEHHU JIBUKEHUS, CKOPOCTH M YCKOPEHHS MPHU MPSIMOITUHEHHOM .
o CTPOMCTB;
JIBUKEHUH, YIJIOBOH CKOPOCTH U TIepUoAa OOpalleHusl Mpu yerp ’
- [IpencraBnsaTe
JBIKEHUHU 10 OKPYKHOCTH.
. pe3ynbTaThl
- OmnuceiBaTh 0COOEHHOCTH KPUBOJIMHEWHOTO JIBIKEHUS Ha .
W3MEpPEHUI c
IUIOCKOCTH, TMOCTYMATEIBbHOIO W  BPAlIaTEIbHOIO  JIBUKEHHS P
.. IMOMOILLIO TaOJIHIL,
TBEPAOIO TeENA.
rpauKoB "

- OnpenensaTh paBHOMEPHOE JIBIXKCHHUE TeJla TI0 OKPY>KHOCTH M €T0
XapaKTEPUCTUKU, TOHATHUS: PaTUyC-BEKTOP, YIJIOBAas CKOPOCTh,
MEepPHOJ] U YacTOTa OOpaLeHUS.

- OOBACHATH CMBICH 3aKOHA PAaBHOMEPHOTO JBMKEHUS TOYEUHOTO
Teja 1o OKPY>KHOCTH.

- Boinonnsate SKCIEPUMEHTAJIbHBIE UCCIIEI0BAHUS
MPSIMOJTMHEHHOTO PABHOYCKOPEHHOTO JBMIKEHHUS, PABHOMEPHOTO
JBUKEHUS 110 OKPYKHOCTH.

- Pemarp Qusnueckune 3amauu,
MIPSAMOJIMHENHOT O

PaBHOMEPHOTO W PAaBHOYCKOPEHHOTO JBMXEHHUH Ha TUIOCKOCTH,
PaBHOMEPHOTO  JBWXKEHHMSI 1O  OKPYKHOCTH, ONpeIeIeHUuM
(U3UYECKUX BEJIMYMH, aHATUTHYECKUX 3aBUCUMOCTEH (hopmyi) u
rpa@UyecKux  3aBUCUMOCTEH  MEXIy  HHMH,  BBIOPAaHHBIX
(bu3znuecKkux Mojesel, mpeAcTapiss perieHre B 001eM BUJIe U/ 1IN
B YHCJIOBOM BBIPAXKEHUU

-OOBSCHATP OCHOBHBIE CBOWCTBAa  SBJIGHUH: MEXaHMUYECKOE
JCWCTBUE, JBWKEHHE [0 HWHEpPUUH, B3aUMOJCHUCTBUE TEJN,
WHEPTHOCTb, fedopMaliusi, TpEHue.

- OOBACHATH CMBICHT (PU3UYECKHX MOJIENCH: MaTepuaabHas TOYKa,
cBOOOIHOE

TEJ0, UHEepLHUAIbHAs CUCTEMA OTCUETA.

- BpiOuparh nHEpLUUaIbHYIO CUCTEMY OTCYETA, COOTBETCTBYIOUIYIO

HCIIOJIB3YysAT 3HAaHHUE 3aKOHOB!:

BBISIBJISITH HA 3TOM
OCHOBE
SMIUPUYECKHE
3aBUCHUMOCTH

- [Tonumarp
MPUHIUITBI
NENUCTBUS MPOCTBIX
MEXAHU3MOB,
U3MEPUTENIbHBIX
npubopoB,
TEXHUYECKUX
YCTPOMCTB;

- [IpoBoauTh
CaMOCTOSATEIIbHBIN
MTOMCK
uHpopMauu c
HCIIOJIb30BAaHUEM
pa3IMYHbIX
HMCTOYHUKOB
(Y4eOHBIX TEKCTOB,
CIPAaBOYHBIX U




YCITIOBHIO 33/1a4¥; OOBSICHITH MPUHIUI OTHOCUTENBHOCTH [ anumes;
ONUCHIBATh OTJIMYME HWHEPUUAIBHOM CHUCTEMBI OTCUETa OT
HEHUHEPLUAIbHOM.

- OnwuceiBaTh B3aWMOJCHCTBHE TEJ, UCIONB3yS (u3nueckue
BEJIMYUHBI: Macca, CHJia, yCKOPEHHE; UCTIOIb30BaTh enunuilbl CU.

- OObscHATh, cMbICH 3akoHOB HeroTona, ['yka, AmMoHTOHa —
Kynona, 3akoHa BCEeMHUpHOTO TSTOTEHUS; pellaTh 3aJadyd Ha HUX
HCIIOJIb30BaHUE.

- IIpoBoguTh mpsiMbie W KOCBEHHBIE H3MEPECHUS (HU3HUCCKUX
BEJIMYMH: Macca, IUIOTHOCTh, cuia. OIIeHUBaTh MOTPEUIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUM.

- HaxoauTpk paBHOIECMCTBYIOIIYIO CHJI, HAIIPABJICHHBIX BIOJIb OJTHOM
IIPSIMOM U TIOJT YTJIOM.




- [loHuMaTe U OOBSICHITH CBOWMCTBA M3y4aeMbIX CHJI, OTBEYaTh Ha
YEeThIpEe BOIPOCca O CHIIE.

- Paznuuate cuily TSKECTU M BEC Tella, CUJIbl TPEHUS MOKOS U CUJIBI
TPEHUS CKOJIbKCHHUSI.

- IIpencraBiATrs pe3ysbTaTbl U3MEPEHUN W BBIYUCICHUN B BHUJC
TaOIUI ¥ TpaMKOB U BBHISBIIATH HA UX OCHOBE 3aBHCHMOCTH CHJIBI
YOPYrOCTH OT YAJUHEHUSI TPYKUHBI, CHUJIbI TPEHUS OT CHJIbI
HOPMaJIbHOW PEaKIUU OMOPHI.

- Pemate (usmdeckue 3amauu O IBMKCHHUH Tella TOJ JACHCTBHEM
HECKOJIBKMX CHJI, O JBM)KCHHHM B3aUMOJCHCTBYIOLIUX TEJl, B TOM
YUCJie O PAaBHOMEPHOM [IBDKCHHHM MATE€pUAIbHOM TOYKHA TIO
OKPY>XHOCTH, O JIBUKEHHWU TUIAHET U UCKYCCTBEHHBIX CIYTHUKOB,
KCIOJIb3Ysl AITOPUTMbI PELIEHUS 3a]1a4.

- OnuceiBaTh MEXaHMYECKOE JBUKCHHE MATEPUAIbHOM TOYKH U
CHUCTEMBbl MAaTEPUATbHBIX TOYEK, HUCIOJIb3Ys IJisi ATOTO 3HAHUE
(bU3MYECKUX BEIUYMH: UMITYJIbC, UMIYJIbC CUJIbI; MOHSTHS: LIEHTP
MaccC, CUCTEMA TeJI, BHYyTPEHHUE U BHELTHUE CUJIBI.

- OOBSICHATH CMBICI 3aKOHA COXPAHEHUS UMIYJIbCa; OOBACHATH €To
COJICp’)KaHUE HA YPOBHE B3aWMOCBSI3M (DM3MUSCKUX BEIIMYMH;
OOBSCHITh CMBICI TEOPEMBI O IBIIKEHHUM IIEHTPA MacC CHCTEMBI
MaTepualbHBIX TOYEK.

- PemiaTe 3a1a4u ¢ UCMOIB30BAHUEM 3aKOHA COXPAHEHUs UMITyJIbCca
Y 3aKOHA COXPAHEHUs MPOCKIUU UMITYJIbCA, TEOPEMBI O JIB)KCHUH
LIEHTpa Macc.

- OOBSCHATP TOHATHSA: MeXaHW4eckas paborta (oOmmii cirydaid),
KHUHETUYECKas HPHEPrusi Teja, CUCTeMa TeJl, MOTCHIUAIbHBIE CHUJIbI,
MOTEHIIMAIbHAS DHEPTUsSl CHUCTEMBbI TeJ, BHYTPCHHUE W BHEIIHHE
CWJIbl, MEXAHUYECKAsl HHEPrus CUCTEMBI TeJl, MOILIHOCTh; JaBaTh
ompeJieJIeHUs] JTaHHBIM TOHATUSM; TIOKa3blBaTh, 4YTO paboTa
MOTEHIIUATBLHOW CUJIBI MO JII0O0H 3aMKHYTOM TpaeKTOpUU paBHA
HYJIIO.

- Hcnonp3oBaTh (u3nyeckre BEIMYMHBI: MEXaHHYecKas pabora,
KUHETHUYECKasi JHEPrusi Tejla, MOTCHIMAIbHAS JYHEPTUs CHUCTEMBI
TeJ, MEXaHWuYecKas OHHEeprusi — M OOBSICHEHHS HW3MEHEHUS
MEXAHUYECKOW SHEPruyh CHUCTEMBbI Te€J, 3aKOHAa COXPaHEHHUs
MEXaHWYECKON PHEPTUH, PELICHU 3a/1au.

- ®opmynupoBaTh  3aKOHBI ~ HM3MEHEHHMS] U  COXpaHEHUS
MEXaHHYECKON HSHEPruu; OOBSICHATH MX COJCpKaHHE Ha YPOBHE
B3aUMOCBSI3U (M3UYECKUX BEITMYMH.

- Pemarp 3amaun Ha BblUMcIeHHE PaOOTHl cui (OOmMiA ciydaii),
MOIIHOCTH, KHHETHYECKOW SHEPTUH TeJa, MOTEHIINAILHON SHEPTHUHI
CUCTEMBI T€J, Ha MPUMEHEHUE 3aKOHA COXPAHEHUS MEXaHUYECKOU
SHEPTHH

- OOBSACHATH YCIIOBUSI PAaBHOBECHSI TEJl, BUBI PABHOBECHS TBEPIOTO
TeNa; OMHUCHIBATh TIEpenadvy MaBJICHHUsI JKHIKOCTSIMH M Ta3aMHu,
SIBIIGHUSI THAPOCTATUYECKOTO M aTMOC(HEPHOTO JABJICHMUSI, TNIABAHUS
TEI.

- OOBSICHATh CMBICT (PUINYECKOM MOJEIHN: aOCOJTIOTHO TBEPIOE
Teno; (U3MYECKUX BEIMYMH: TUIEUO CHIIBI, MOMEHT cuubl, KIIJI,
JIaBJICHUE, BHITAJIKUBAIOIIAs CHJIA.

- Pemats 3agaum Ha TpPUMEHEHUE YCIOBUM PaBHOBECHUS TBEPIBIX
Ten, BbluncieHue wmomHoctTH M KIIJ[ mpocThix MeXaHW3MOB,
3akoHOB [lackans, Apxumena.

- [loHnMaTh M OOBACHATH CMBICH «30JI0TOTO MPABUIA MEXAHUKI U
YCJIOBHS €T0 BBITIOJIHCHHSI; OOBSICHATH MPUHIIAI ACHCTBUS MPOCTHIX
MEXaHU3MOB; MPUBOJIUTH MPUMEPHI MPAKTHUYECKOTO UCTIOIb30BAHMS
3HAHUM O 3aKOHAX CTATHKHU, TUJPO- U AIPOCTATUKU.

HAy4YHO-
TOITYJISPHBIX
U3IaHUM,
KOMITBIOTEPHBIX
0a3 JIAHHBIX,
00pa3oBaTEeIbHBIX
WHTEPHET-
pecypcoB), eé
00paboTKy, aHanu3
B EJISIX
BBITIOJTHEHHSI
MIPOCKTHBIX u
HCCIIeIOBATEILCKH
X pabor o
MEXaHHKE.




TenaoBnble 9B
JEHUA

- O6’L$ICH$ITB SABJICHUSA TCIIJIOBOI'O ABHUKCHUA MOJICKYII,
OpOYHOBCKOTO ABWXeHUsA, Audy3unr, CcMadyuBaHUS BEIIECTB;
dbopMynupoBaTh OCHOBHEIE [TOJIOKEHUS MOJIEKYJIIPHO-

KHUHETUYECKOU TeOpHH.

- OnuceiBaTh B3aUMOJICHCTBHE MOJEKYJ BEIECTBA B Pa3JIMYHBIX
arperaTHbIX COCTOSIHMSIX, TMOJb3yACh BBIOpAHHOW  MOJEINbIO
MOJIEKYJIbI BEIIECTBA.

- JlaBaTh ompeneneHusl KOJIWYECTBa BEIIECTBA, MOJISIPHOM Macchl,
OOBSICHSITH CMBICI ATUX (PU3MYECKHUX BeNHUWH, ux enunun B CU.

- OOBACHATh (PU3UUECKHI CMBICT IMOCTOSSHHON ABOTaIpo; pemiarh
3a/laud Ha ONpE/ACJICHUE MOJIIPHOM MacChl M MAacChl MOJIEKYII
pa3IMYHBIX BEUIECTB, YHCJIa MOJIEH M YHUCIIa MOJIEKYJ BelecTBa
3aJjaHHOI Macchl, 00bEMA.

- OnuceiBath U3MEHEHUE BHYTpEHHEN SHEPTUn
TEPMOJAMHAMUYECKON CHUCTEMBbI MPH COBEPIICHHH PaOOTHI W TpHU
Terionepeaaye.

- Onpenenarb U OOBSICHATh CMBICI MOHSATUN: TEPMOAMHAMUYECKAS
CUCTeMa, BHYTPEHHSS SHEPrus, TEIUIOBOE PABHOBECHE, CPEIHSIS

KHMHCTHYCCKas OHEPIuUia TCIIJIOBOI'O JABHIKCHU A MOIJICKYII,
TEMIICpaTypa.

- XapaKTemeBaTb N HCIIOJIB30BAaTh (1)I/I3I/I‘-I€CKI/IC BCIIMYHUHBI:
TEMIICparypa, JaBJICHUC, O6”béM, KOJIMYCCTBO TCIIJIIOTHI,

TEINIOEMKOCTD, YZEJbHAas TEIUIOEMKOCTbh IIPU H3YYEHUU CBOWCTB
TeJ U TEIUIOBBIX SIBJIICHUI; HCII0JIb30BaTh 0003HAYEHUS (PU3NUECKUX
BEJIMYMH U €IUHUIIBI pu3ndeckux Beandud B CH.

- IloHMMaTh CMBICII 3aKOHa COXPAHEHUs DHEPIUU B TEIUIOBBIX
npoueccax (MepBbli 3aKOH TEPMOJMHAMMKH), HYJIEBOI'O 3aKOHA
TEPMOJMHAMUKH, 3aKOHOB UJCAIBHOIO ra3a, ypaBHEHMs COCTOSHUSA
uJealbHOTO Ta3a U ocHOBHOro ypaBHeHuss MKT; oObsACHATH
coJiepKaHue Ha YPOBHE B3aUMOCBA3H (PU3MUYECKUX BEINUHH.

- [IpoBoauTh npsiMple M3MEpeHUs (PU3NYECKUX BEIMYMH: MAaccChl,
TEeMIepaTypbl, JAaBJICHMS; KOCBEHHbIE H3MEpEHHs (UINUECKUX
BEJINYUH: BHYTPEHHEH SHEPrUU, KOJHMYECTBA TEIUIOTHI, YIAEIbHOU
TEIUIOEMKOCTH; OLICHMBAaTh IOTPEIIHOCTH NPSMBIX M KOCBEHHBIX
M3MEPEHUH TEMIIEPATYPBI, MACChI, INIOTHOCTH.

- IlpencraBnsaTh pe3yiabTaThl HU3MEPEHUN € TMOMOUIbIO TaOHII,
rpa@uKoB M  BBIABISATH HA OTOW OCHOBE AMIIMPUYECKUE

3aBUCHMOCTH; AHAJIM3UPOBATh XapaKTep 3aBHCHUMOCTH MEXIY
(bu3NYECKUMHU BETMYNHAMH.

- Ilonmp3oBaTbes  TepMoauMHamuueckod —mkamod  KenbBuHa,
OCYILECTBIATh MEPEeBOJl 3HAUEHUN TeMmMmepaTypbl MJis ILIKaj
KensBuna u Llenbcus.

- Pemarp 3agaun  Ha  HUCHOJB30BAaHME IMEPBOIO  3aKOHA

TEPMOJIMHAMUKH, 3aJa4d Ha ONPEIEIICHUE KOJMYECTBA TEIUIOTHI,
TeMIepaTypbl, MacChl, YACIbHON TEIJIOEMKOCTH BEIIECTBA MPHU

TerIonepenaye.
- PemaTh 3agaun Ha pacu€T KOJIMUYECTB TEIUIOTHI IPU TEIIOOOMEHE.
- OOBACHATH TOHATHE pPABHOBECHOTO MpoIlecca, MOJIENU

HACaIbHOTO ras3a.
- Beipaxkats rpaduyecku 3aBUCUMOCTh MEXKIY MaKpomapaMeTpamu
TEPMOJIUHAMUYECKON CUCTEMBI ISl U30MPOLIECCOB.

- IIpuMeHATH INEpBBIA 3aKOH TEPMOJMHAMMKU K H30IpOLIECCaM,
OTBE€YaTh Ha 4YEThIPE BOMNPOCA O COCTOSHUU CHCTEMBI B
TEPMOJUHAMHYECKOM Tpolecce. Pemare 3amauyn Ha 3aKOHBI
WJICATbHOTO Ta3a JUId HM30MPOIECCOB, OOBEAMHEHHBIN Ta30BbII

- IIpuBoauTh
MIPUMEPBI
MPaKTUYECKOTrO
HCIIOIL30BaHUs
3HAHUI 0
SIBJICHUSX n
3aKOHaX,
HCIIOIB30BaTh JTH
3HAHUU B
IIOBCEIHEBHOM
KM3HH — — IS
OBITOBBIX HYX, B
YUeOHBIX  IEJsX,
TS OXpaHBI
310POBBS,
0€e301macHOTo
HCII0JIb30BaHUU
MaIlIiH,
MEXaHHU3MOB,
TEXHUYECKHUX
YCTPOWCTB;

- [IpencraBnsaTh
pe3ynbTaThl
HA3MEPEHUMN c
IMOMOILILIO TaOJIMIL,
rpadukoB u

BBISIBIISITh Ha JTOU
OCHOBE
IMITUPUUYECKUE
3aBUCUMOCTH

- [Tonnmate
MIPUHIUIIBI
NENUCTBUS MPOCTBIX
MEXaHU3MOB,
U3MEPUTEIbHBIX
npubopoB,
TEXHUYECKUX
YCTPOMCTB;

- [IpoBoauTh
CaMOCTOSTEIIbHBIN
TTOUCK
uHpopMauu c
HCIIOJTh30BaHUEM
Pa3IUYHBIX
HMCTOYHUKOB
(Y4eOHBIX TEKCTOB,
CIIPaBOYHBIX "
Hay4HO-
MOMYJISIPHBIX
U3IaHUM,
KOMITBIOTEPHBIX
0a3 JIAHHBIX,
o0pa3oBaTeIbHbIX
UHTEpHET-
pecypcoB), eé




3aKOH, Ha MPUMEHEHHE I[EePBOr0 3aKOHA TEPMOJMHAMUKHA K
M30TEPMUUYECKOMY, HN30XOPUUIECKOMY, aanabaTuIecKoMy
npoieccam

- OmnpenensaTh OCHOBHBIE YacTH JIIOOOTO TEIUIOBOTO JIBUTATEIIS
(HarpeBarenb, XOJIOAWILHUK, pabodee Telo).

- OOBACHATH MPHUHIIMI JICUCTBHS TEIUIOBBIX MAIIIMH, HEOOXOAMMBIC
YCIIOBUS pa0OTHI TETJIOBOTO JIBUTATETIS.

- Beruucnars KIIJ n makcumanbHo Bo3MOkHBIN KIIJI TemroBbx
JIBUTATEEH.

- OOBACHATH CMBICT BTOPOT'O 3aKOHA TEPMOJUHAMUKH B Pa3IMYHBIX
(bopmMyIHpOBKaXx.

- [IpuBOIUTH MpUMEPHI HEOOPATUMBIX MPOIIECCOB, XapaKTEPHU30BATh
Mepexo/i CUCTEMBI OT Mopsiaka K xaocy OMNUCHIBATH, ONPEACIATh U
OOBSACHATH C TOYKH 3PEHHUS MOJICKYJSAPHOH TEOPUU MPOIECCHI
W3MEHEHUs arperatHblX COCTOSIHUM BEIIEeCTBAa: WCIAPEHUS |
KOHJICHCAIIUH, KMTICHUS, TUTABJICHUSI K KPUCTAILTU3AIIUH.

- JaBath ompeneneHHUS TOHITHSIM W (PU3NICCKUM BEIMIHMHAM:
HACBHIIICHHBIM Tap, a0CONIOTHAs W OTHOCUTEIbHAs BIJIAXKHOCTH
BO3/lyXa, TOYKAa pOCHI, YAEIbHas TEIJIoTa MapooOpa3oBaHus,
yleiabHas TeMJoTa IUIaBICHUS BEIIECTBA; TPAKTOBATh CMBICI
(U3NIECKUX BETUYNH.

- PaccuuthiBaTh KOJWMYECTBO TEILIOTHI, HEOOXOJMMOE IS
IUIaBJIeHUs (WM KPUCTAJNIM3allMK) BEIIECTBA, YAEIbHYIO TEIJIOTY
IJTABJICHUS U YICNIBbHYIO TEIUIOTY TapooOpa3oBaHUsl.

- OmnucelBaTh CTPYKTYpYy TBEPABIX TEJ, XapaKTepU30BaTh
KPUCTAJUTMYECKHE Telda M HMX OCOOCHHOCTM M  CBOWCTBA:
AQHU30TPOIHIO, TOTUMOPPHU3M, U30TPOITHOCTD.

- OOBACHATH TpadUUECKYI0 3aBHCHMOCTh TeMIIepaTyphl BEIIECTBA
OT BPEMEHH B MPOIIeCCax TUIABJICHUS U KPUCTAIUTA3AIIH.

- H3MepsATh OTHOCHUTENBHYIO BIAXHOCTh BO3[yXa C MOMOUIBIO
TICUXPOMETpA.

00paboTKy, aHAIIU3

B LENSIX

BBITIOJTHEHHSI
MPOCKTHBIX
MCCIIEI0OBATEIBCKU
X paboT.

JIEKTPOMAarH
UTHBIE

ABJICHUS.
Onrtuka.

- OOBSICHATH DIIEKTPUYECKHE CBOICTBA BEIIECTB, AJIEKTPU3AIIUIO
TeJ, TOJISIPU3AIMIO JUAJIEKTPUKOB W TPOBOJHUKOB HA OCHOBE
aTOMapHOT'0 CTPOEHHMSI BEIECTBA.

- OOBACHATH CMBICI (PU3UUYECKUX MOJENIEH: TMOJOKUTEIBHBIN U
OTPULIATENIbHBIN AJIEKTPUUECKUE 3apsbl, IUIAaHETapHas MOJEIb
aToMa, TOYEYHBIA 3apsiji, TUHUW HANPSHKEHHOCTH JJIEKTPUUECKOTO
T0JIs1, OJTHOPOAHOE 3IEKTPUUECKOE MOJIE.

- Bocmpou3Boaute (Pu3NYECKUA CMBICT W COJCPKAHUE TOHSATHS
«ANIEKTPUYECKOE TO0JI€ KaK BUJI MATEPUN», XapaKTepU30BaTh TEOPUU
OJIM3KOJEHCTBUS U JATHHOICHCTBHSI.

- [loHMMaTh CMBICT 3aKOHOB: COXPaHEHUS AJIEKTPUUECKOTO 3apsija,
3akoHa  Kymona, npuHmMma  cynepno3uuuud  (CIOKEHUs
ANEKTPUUYECKUX CHII); OOBSACHATH cojaepkaHue 3akoHa Kynona Ha
YPOBHE B3aUMOCBSI3U (PH3NUECKUX BETUIHH.

- OnwuceiBaTh (U3MYECKHE BEIUYUHBL: DICKTPUUECKUN 3apsl,
HaMpsHKEHHOCTh  DJIEKTPUYECKOTO TIOJISI, PAa3HOCTh TMOTEHIIUAJIOB,
MOTEHIMA, JTUAJIEKTpUIecKas MIPOHUIIAEMOCTb, €MKOCTb
KOHJIEHCATOPa, SHEPTHSI JEKTPUUECKOTO OIS,

- Pemats 3agaun Ha ucnosb3oBaHue 3akoHa KynoHa, ompenensrsb
HampaBlIeHHE  KYJIOHOBCKMX  CHJ,  paboTy  OJHOPOJHOTO
3IEKTPUUYECKOTO MOJISL, SHEPTUIO U 3apsij KOHAEHcaTopa.

- Bocnipou3BoauTh JTUHUM HANPsHKEHHOCTU AJIEKTPUYECKOTO IO
OJTHOTO, JIByX TOYEYHBIX 3apsiiOB, ABYX IUIACTUH NMPU OOBSICHEHUH
AJIEKTPUYECKUX B3aUMOJICHCTBUIM, PEIICHUH 3a]1ay.

- [IpuBoauTH
MIPUMEPBI
MIPaKTUYECKOTO
HCIIOJIL30BaHUS
3HAHUM O
SIBJICHUSAX H
3aKOHaX,
HCIIOJIL30BaTh 3TH
3HAHUU B
MOBCETHEBHOM
JKU3HU — IS
OBITOBBIX HYX]I, B
y4eOHBIX HETX,
JUTSI OXPaHBI
310POBBS,
0e30ITacHOTO
HCIOJIb30BaHUU
MaIlIiH,
MCXaHHU3MOB,
TEXHUYECKHUX
YCTPOMCTB;

- [IpeacraBnars
pe3ynbTaThl
W3MEpPEHHI C




- XapakTepu3oBaTh MPOBOJHUKU U AUAIEKTPUKU, MOMEIIEHHBIE B
OJTHOPOJTHOE 3JIEKTPUUECKOE TOJIE, TT0 PACIPEICICHUIO UX 3apsi/iOB;
OOBSICHSITH TPOIIECC MOJIIPU3AIUU AUIICKTPUKA

- OOBACHATh DICKTPUUYECKHE SBJICHHUS: JJICKTPUYECKUH TOK,
YCIIOBHSI €r0 BO3HUKHOBEHHS B IIPOBOJHHUKAX, COMNPOTHUBIICHUE,
TEIUIOBOE JICHCTBHE TOKA, JJICKTPOJIM3, AJICKTPUYECKUH TOK U
YCIIOBUSI €r0 BO3HHKHOBEHHS B DJIEKTPOJIUTaX, ra3ax (Ta3oBbie
paspsnbl), BakyyMe (SMHCCHIO SJEKTPOHOB), MOJYIPOBOIHUKAX,
MIPOBOIUMOCTD MOIYITPOBOIHUKOB, CBEPXIIPOBOAUMOCTb.

- Onpenensats GU3NIECKHE BETUIMHBI: CHJIA TOKA,
-CompoTHBiieHHE, YIEIHHOE COMPOTUBJICHHUE BEIIECTBA, paboTa
TOKa, MOIIHOCTh TOKa (CpeaHsis, MrHoBeHHas, mosHas), 2JIC,
BHYTPEHHEE COINPOTUBJICHUE HCTOYHMKA TOKA, HCIOIb30BaTh HX
npu  OOBSICHCHUH DJICKTPUYECKUX SBJICHUNW W PEIICHUM 3a]1ad;
WCIIONBb30BaTh 0003HAUCHUSI (PU3WYECKUX BEIMYMH W CIHHHI]
¢busnueckux BenuunH B CU; TpakToBaTh CMBICT HCHOIB3YEMBIX
(U3NIECKUX BETUYNH.

- O0BACHATH cMbICH (hU3HUECKUX 3aKOHOB: OMa Jid ydacTka lend,

Jlxoynst — Jlenna, 3akon Oma Juisi MOJHOM LEMH, JJIA ydacTKa
[[ENU C HCTOYHUKOM TOKa, 3akoH @apazes Ui SIEKTPOJIH3a;
O6’I)$ICH$ITI> COACPIKAHUC 3aKOHOB Ha  YPOBHC B3auMOCBA3HU

(bu3MYECKUX BEIUYHH.

- OOBsICHATH MNPUPOY MPOBOJUMOCTH METAUIOB, PACTBOPOB
ANEKTPOJIUTOB, Ta30B; OOBSACHATH W  OINUCHIBATH  SIBICHUS
anekTpoiiusa (3akon dapajes), ra30BbIX pa3psI0B, JIEKTPUIECKOTO
TOK B pa3jIMYHBIX Cpelax: ra3ax, BaKyyMme, IOJYIPOBOJHUKAX;
MMOHUMATh U OOBSCHSATH MPUHIUIBI Pa0OTHl AIEKTPOBAKYYMHBIX H
MOJIYIIPOBOTHUKOBBIX MTPHOOPOB, B TOM YHCIIE TPAH3UCTOPOB.

- IlpoBoauTh mnpsMble HU3MEPEHHUS (PUINUYECKUX BEIUYUH: CUIIbI
TOKa, HAMpPSKEHHs, KOCBEHHBbIE U3MEPEHHS (PU3NUECKUX BEIHUWH:
COTMPOTHUBIIEHUS, pabOTBl W  MOIIHOCTH TOKA; OIEHUBATH
MOTPEUIHOCTH TMPSAMBIX M KOCBEHHBIX HM3MEPEHUN CHIIBI TOKa,
HaIpsDKEHUs, COMPOTUBIIEHHUS, pabOTHI TOKA.

- BbINOAHATE AKCNIEPUMEHTANIBHBIE HCCIEIOBAaHUA B  LEJIAX
onpeneneHuss JJIC W BHYTPEHHETO COMPOTHUBIICHHS HMCTOYHUKA
TOKQ; MOJIB30BAThCSl aMIIEPMETPOM, BOJIBTMETPOM, PEOCTATOM.

- Pemarp 3amaun, B TOM YHCII€ MO PACUETY ILEMEH, HCIOIb3YS:
3akoHbl OMa JJig ydacTKa IenH, MOJHOW IEeMU, y4acTKa IENu C
HMCTOYHUKOM TOKa, 3akoH Jlxoyms — Jlenma, mpaBuna Kupxroda,
3aBUCHMOCTH  MeXAy  (U3WYeCKMMHM  BEIWYMHAMH  TIpU
MOCJIEZIOBATEILHOM M TapaieIbHOM COEAMHEHUM MPOBOJIHUKOB,
BBIPKEHUI 711 COMPOTUBIIEHUS TIPOBOIHUKA, PAOOTHI U MOIITHOCTH
TOKa.

- OOBSICHATH YCTPOWCTBO WU TPUHIMUI JEHCTBUS SIEKTPUUYECCKHX
OCBETHUTENIPHBIX W HarpeBaTeNIbHBIX MPHOOPOB, Ta30pa3psIHBIX
YCTPOMCTB, UCTOYHUKOB Toka, DJIT, momynpoBOAHMKOBOrO AHUOJA,
TPAH3UCTOPA, MPAKTUYECKHE TPUMEHEHHUS MOJIYIPOBOTHUKOBBIX
npubOpOB.

- [loHnMaTh orpaHWyYeHuUs IO BBITOJIHEHUIO 3aKOHOB OMa, J[xoyis
— Jlenua, 3akona Mapajest IKII SJIEKTPOIIN3a.

- IlpencraBnsiTe pe3ynbTaTbl HU3MEPEHUN C TOMOIIBI0 TabIuIl,
rpa@uKOB W  BBISBISATH HA OTOW OCHOBE OMIIMPUUYECKUE
3aBUCUMOCTH: CHJIBI TOKA OT HAIPSKEHUS MEXIY KOHIIAMH ydacTKa
LIETIH, COIPOTUBIICHUS TPOBOJIHUKA OT €r0 JIJIMHBI

- XapakTepu3oBaTb MAarHUTHBIE B3aMMOJICHCTBUSI M CBOICTBA

IIOMOIIILI0 TaOJIHNII,
rpaduKkoB u
BBISIBJISITH HA 3TOU
OCHOBE
AMIUPHUECKUC
3aBUCHUMOCTH

- [Tonumars
MIPUHIIMIIBI
JEUCTBHUS IPOCTBIX
MEXaHHU3MOB,
HU3MEPUTEITbHBIX
puOOpPOB,
TEXHUYECKUX
YCTPOMCTB;

- [IpoBoauTh
CaMOCTOSITeNIbHBIH
TTOVCK
nHpopManuu ¢
HCIIO0JIb30BaHUEM
pa3IMYHBIX
HUCTOYHUKOB
(Y4eOHBIX TEKCTOB,
CIPaBOYHBIX U
HAy4YHO-
MOMYJISIPHBIX
U3JaHUM,
KOMITBFOTEPHBIX
0a3 TaHHBIX,
00pa3oBaTeNbHBIX
WHTEPHET-
pecypcoB), eé
00paboTKy, aHATU3
B IEJISIX
BBITIOJTHEHUS
MIPOEKTHBIX U
UCCIIEeIOBATENbCKU
X pabot




MaTEpUaJIoB.
- OOBICHATH CMBICH (PU3MUECKUX MOJENIel: MarHuTHas CTpesKa,
JTUHUY MarHUTHOW WHAYKIIHH.

- OnuceIBaTh MarHUTHBIE B3aUMOJACHCTBUS MPOBOJHUKA C TOKOM U
[IOCTOSIHHOT'O MarHuTa, JBYX IPOBOJHUKOB C TOKOM.

- OnuceiBaTh JeWCTBUE MArHUTHOTO TOJS HA JIBHXKYIIYIOCS
3apSOKEHHYIO YacTHIly, OIPEAENATh MAarHUTHYIO COCTAaBJISIOLIYIO
cuisbl JlopeHua.

- OnuceiBaTh ABM)KEHUE 3apsDKEHHBIX YAacTHUI] B MarHUTHOM IIOJIE,
OOBSCHATh NPUHLHUII PAOOTHl yCTPOWCTB, HCHOJB3YIOUIUX 3TO
sBIeHHE (LIMKIIOTPOH, Macc-criekTporpad, MI'I-reaeparop).

- BocnpousBoauTh JIUHUM  MAarHUTHOW  HMHIYKIIMM — BOKPYT
MPSIMOJIMHENHOIO TPOBOAHMKA, BUTKA, KATYILIKH C TOKOM.

- OOBSCHATH 3aBUCHMOCTb CUJIBI, ACMCTBYIOIIEH HAa MPOBOJHHUK C
TOKOM CO CTOPOHBbl MarHUTHOIO IOJISI, OT CHJIbI TOKA M JJIMHBI
ydacTKa MPOBOJHUKA; OMPEAENsATh MOIYJIb M HANpaBlICHUE CHUIIBI
Awmnepa.

- OmnuceiBaTh (PU3NYECKUE BEIWYUHBL: CHJIa TOKa, MOAYb
MHAYKIIMM MarHUTHOTO IIOJIS; MCHOJb30BaTh HMX O0O3HAYEHUSI U
enunuibl B CU; TpakTOBaTh CMBICI.

- Haxonute HampaBieHWE JIMHUNA MAarHATHOM WHAYKIMH BOKPYT
MIPOBOJHMKA C TOKOM C IMOMOIIBI0 MpaBuia OypaBuuka (IIpaBoro
BHUHTA).

- OmnuceiBaTh JA€WCTBUE MAarHUTHOTO TOKa Ha PaMKy C TOKOM,
OOBSICHATh TNPHUHLIHUI JEHCTBUS SJCKTPOJBUTATENS TOCTOSHHOTO
TOKa, U3y4aTh €r0 Ha MOJIETIH.

- OOBACHATH NPUHIMN JAECUCTBUS rajlbBaHOMETpa — YCTPOMCTBA B
M3MEPUTENBbHBIX MpUOopax (amrepmerpax), JMHaMHUKa.

- XapakTepu3oBaThb MarHUTHbIE CBOMCTBA BEIIECTB B 3aBUCHMOCTH
OT MHTCHCHBHOCTH B3aUMOJICHCTBUS C MAarHUTHBIM IIOJIEM,
MarHMTHYIO IPOHUIIAEMOCTh BEIIECTBA

- OOBsacHATH onbIThl Papajiess MO0 U3YYEHHUIO 3JIEKTPOMArHUTHOU
UHAYKIHUHU, TPOBOJUTH UX OKCHEPHUMEHTAIbHYIO IPOBEPKY,
OOBSICHATB PE3yJIbTaThl SKCIIEPUMEHTOB.

- Onpenensate pusndeckne BenuduHbl: IJ1C WHIYKITUN, MAaTHUTHBINA
IIOTOK, MHJYKTUBHOCTb, SHEPIUsl MarHUTHOTO IOJIsI; UCIIOJIb30BaTh
ux o0o3HaueHus u enquHulbl B CU; TpakToBaTh CMBICH, ONPENEIATh
3HAaK MarHuTHoro noroka u 3/1C nHAyKIHH.

- OOBsCHATH U3NYECKUE SBJICHHS: BOSHUKHOBEHHE CTOPOHHUX CHJI
B JBUXKYLIEMCS TNPOBOJHHUKE B MAarHUTHOM II0JIE, BUXPEBOIO
ANEKTPUYECKOTO TOJS TMpPH M3MEHEHUHM MArHUTHOTO MO,
CaMOUHIYKIUH.

- ®opmynupoBaTh 3aKOH 3JIEKTPOMArHUTHOM WHAYKLWH, IPABHIIO
JleHnna; BOCHIPOM3BOAUTH CMBICH TIOHATUS «3JIEKTPOMArHUTHOE
oJIe».

- Haxoguts HampaBiieHME MHIYKIMOHHOTO TOKa C IIOMOILBIO
npasuia Jlenna.

- Pemares 3amaum, wucnonb3ysd 3HaHUSA SABJICHMS M 3aKOHA
AJEKTPOMArHUTHOM MHIYKIINH, OTIpeieNIeHnH (GU3NYECKUX BETUYHH
- OnuceiBaTh SIBICHUS MEXaHUYECKUX KoJieOaHui (CBOOOIHBIE,
3aTyXxalollue, BBIHY)KIEHHbIE, PE30HAHC) U OMNpeaensaTh HX
OCHOBHBIE CBOWCTBA.

- Wcnonp3oBaTh [1sl OMMCaHUs SIBICHUNA (U3NYECKUE BEIMYMHBI:
Meproj, IUKIUYEeCKas 4YacToTa, aMIUINTyAa, HadaiabHas (asa
KoJieOaHUH; MCIOJIb30BaTh 0003HAUYCHMsI (PM3UUECKHX BEIWYHMH W




enunanll pusndeckux BeanauH B CU.

- OObsICHATHL CMBICT (PU3MUECKUX MOJENe: KosebarenbHas
CUCTEeMa, TPYKUHHBI U MaTeMaTUYeCKU MAasTHUKH, OINUCHIBATH
MEXaHUYeCKHe KoJeOaHus TMPYKUHHOTO M MaTeMaTUYECKOTrO
MasiTHUKOB.

- OOBsACHATH CBOOOJHBIC, 3aTyXalOIlUe, BEIHYXICHHbIE KOoneOaHus
C DJHEPreTUYEeCKOW TOYKH 3pPEHHs; OIHCHIBATH MpeoOpa3zoBaHUE
SHEPTUU MPU CBOOOJIHBIX TAPMOHUUYECKUX KOJICOAHUSIX.

- Hcnonb3oBaTh METOJ BEKTOPHBIX JOUarpaMMm I OMUCAHHS
SBJIGHUS pE30HaHCa B KoyieOaTeNbHBIX CHCTEMax; OIUCHIBATH
AMIUTUTYIHO-4YaCTOTHYIO XapaKTEPUCTUKY Kose0aTenbHOI
CUCTEMBbI, IMPOBOJUTH AaHAIW3 3aBUCUMOCTH BXOISAIIMX B HeE
BEJIMYHH.

- Pewars ¢usnyeckue 3agauyu MO KUHEMaTUKE U JMHAMUKE
KoJeOaTeNbHBIX JBUKCHHA, B TOM YHCJIC MPYKUHHOTO U
MaTEMaTHYeCKOr0 MAasTHHUKOB, HCIOJNB3YyS 3HAHUE ONpEeIeIeHUN
(U3HYECKUX BEIMYWH, AHATUTHYCCKUX 3aBUCHUMOCTEH (popmyn)
MEX1y HUMH, BBIOPAaHHBIX (PU3UYECKUX MOEIEH.

- [IpuBOIUTE TPUMEpPHI MCIOIB30BAHUS KOJEOATEIHHBIX CHCTEM B
TEXHUYECKHUX YCTPOMCTBaX; MOHMMATh (U3NYECKUE OCHOBBI HX
pabOThl M MPUHIUN JACUCTBUS, TIPUBOJAUTH MPUMEPHI PE30HAHCHBIX
SIBJICHUI

- OnceiBaTh (PU3MYECKHE SBJICHUS, JICKAIINEC B OCHOBE CBOOOTHBIX
ANEKTPOMArHUTHBIX KoJeOaHWW B  KoieOaTeNbHOM  KOHTYpE,
MOJTYYEHUS IEPEMEHHOTO TOKA, Mepeadu JIEKTPUUECKON IHEPTUH.
- Mcnonb30BaTh Ui ONKCAHUS SBIEHUHN B KOJIeOATEIbHOM KOHTYpE
(bu3UYecKre BEIIMYMHBL: 3apsi/i KOHIAEHCATOpa, CUjla TOKa, EMKOCTh
KOHJIEHCAaTOpa ¥  HWHAYKTUBHOCTh  KAaTYIIKH; HCIOJIb30BaTh
o0o3HavYeHUS (PU3UYECKHX BEIWMYMH U CIUHUIl (U3HUECKUX
BenuuuH B CU.

- OOBACHATH MPOIECCHl B  KOJEOATEJIHbHOM  KOHTYpE C
SHEPreTHUECKON TOUKH 3PEHUS, B3aUMOCBSI3H 3apsia KOHAeHcaTopa
Y TOKa B IICTIN.

- OObBsACHATH, TpOIECCHl B IEMU MEPEeMEHHOT0 ToKa C
KOHJICHCATOPOM, KATYIIKOW WHIYKTUBHOCTH, HWCIIONB3YsS METO]]
BEKTOPHBIX JHMAarpaMM; pa3bACHATH TMOHATHS EMKOCTHOTO U
WHIYKTHBHOTO COTPOTHUBIICHUH.

- OOBSICHATH MPOLIECCHl MPOTEKAHUS MEPEMEHHOTO TOKa B IIETH C
AKTUBHBIM  CONPOTHBIICHUEM, (U3MUSCKUNA CMBICT  BCIIMYHH:
JeCTBYIOIee 3HAYCHHE CHJIBl MEPEMEHHOTO TOKa, MEPEeMEHHOTO
HaIPSDKCHUS.

- OnuceiBaTh  SBIEHUS  BBIHYXICHHBIX  DJIEKTPOMATrHUTHBIX
KoJieOaHWH, pe30HaHCa, UCIIOJIB30BATh IS OMTUCAHUST aMILTUTY/THO-
YaCTOTHYIO XapaKTePUCTUKY KoJebaTeIbHOM CUCTEMBI;
aHanu3upoBaTh rpaduk AUX, onpenensiTb pe30HAaHCHYIO 4YacTOTy
CUCTEMBI.

- OmnwmceiBaTh MNpUHOMI PabOTBI W YCTPOMCTBO TEHEpaTopa
MEPEeMEHHOTO TOKa, MPHUBOJIUTH XapaKTEPUCTHKU COBPEMEHHBIX
TCHEpaTOpPOB;  OMHCHIBATH CXEMy Tepeladd  dJIEKTPUICCKON
SHEpIUu, NIPUHLIHUI pabOTHl TpaHCcPopMaTopa.

- Pemarp ¢usnyeckue 3amaum, WCTONB3YysS 3HAHUE OIPEACIICHHUMA
(bU3MYECKUX BEIHYWH, AHAIUTUYECKUX 3aBUCHUMOCTEH (popmyn)
MEX1y HUMH

- OnuceIBaTh SBJICHUS BONH (MEXaHUYECKUX U AJIEKTPOMArHUTHBIX,
3BYKOBBIX) M OMNpPEIENATh MX OCHOBHBIE CBOMCTBA; MCIOJIH30BAThH




IUIs ONMcaHus (PU3NYECKHE BEIWYHMHBL: JUIMHA BOJHBI M CKOPOCTH
BOJIHBI; OMNpeAeNsaTh (U3HUECKUe BEIUYMHBI, HCIIONb30BaTh HX
obo3HaueHus u enuHUIB B CH.

- Hcnonp3oBaTh 11 oONMCaHUSl 3JIEKTPOMATHUTHBIX  BOJIH
¢u3nveckre BEIMYUHBI: HANPSHKEHHOCTb 3JIEKTPHUYECKOTO TOJ,
WHIYKIUS MarHuTHOTO oI, CKOPOCTh u JUTMHA
3JIEKTPOMATHUTHOM BOJIHBI.

- [loHMMaTh OCHOBHBIE MOJIOKEHUS U BBIBOJABI TeOpUH MakcBesia,
OOBSICHATH ~ OCHOBHBIE  CBOMCTBAa  DJIEKTPOMArHUTHBIX  BOJIH,
B3aUMOCBA3b JUIMHBI BOJHBI M YacTOTbl 3JEKTPOMArHUTHBIX
KOJIeOaHuH.

- OnuceBaTh HIKANy 3JEKTPOMArHUTHBIX BOJIH, XapaKTE€pU30BATh
CBOMCTBA BOJIH pa3JIMYHBIX YacTOT (AJUH BOJIHBI); IPUBOJUTH
MPUMEpPBl UCIIOJIB30BAHUS 3JEKTPOMArHUTHBIX BOJIH PA3JIUMYHBIX
Jarna3oHoB.

- OOBACHATH OCHOBHBIC MPUHLMUIIBI PATUOCBI3U U TENEBUICHUS
(mpouecchl mepenaud M npuéMa paavo- U TEIEBU3MOHHBIX
CUTHAJIOB), 0COOCHHOCTH MepeIayl 3ByKa U H300paKeHUs.

- OmnwucelBaTh  OCHOBHBIE  CBOICTBAa  CBETOBBIX  SIBJICHUIl:
NpSMOJIMHETHOE ~ paclpoOCTpaHEHUWE  CBETa,  OTPAKEHUS U
NPEJIOMIIEHUSI ~ CBETA, IIOJHOTO  BHYTPEHHETO  OTPa)KEeHUs,
JUCTIEPCUI0 CBETA; OOBACHATh (PUIUYECKUI CMBICT 3aKOHOB
OTpaXEHHUs CBETA.

- IloHuMaTe rpaHuLbl MPUMEHUMOCTH 3aKOHOB I€OMETPUUYECKOU
OITHKH.

- OOBSICHATH CMBICT (DPU3MYECKUX MOJENel: TOYEUHBIH HCTOYHHK
CBETa, CBETOBOM JIyd, TOHKas JIMH3a; HCIOJB30BaTh HUX MpPHU
U3Y4YEHHUH CBETOBBIX SIBJICHHUM.

- Hcnonp3oBaTh ISl ONMCAaHUS CBETOBBIX SIBJICHMM (U3NUYECKUe
BEeJIMYMHBI:  a0CONMIOTHBIM M OTHOCHTENBHBIM  TOKa3aTelu
npesomiieHus; (POKyCHOE PAcCTOSIHHME M ONTHYECKas Cuia JIMH3bI;
UCMOJb30BaTh 0003HAUeHUs] (U3NYECKUX BEIUYMH M €IUHHIL
¢usnueckux BenuuunH B CH; TpakToBaTh CMBICT HCIOJIB3YEMbBIX
(bu3MYECKUX BEIUYHH.

- Ctpouth n300paxkeHus1, Co3aBaeMble TOHKUMHU COOUPAIOIIUMHU U
pacceMBarOIIMMM  JIMH3aMH, ONPEAENATh X0 Jyded mpu
MIOCTPOCHUH H300paKE€HUI B TOHKMX JIMH3aX, UCHOJIb3Ys GOopMyy
TOHKOM JIMH3BL.

- BbIMoOnHATE OKCIEpUMEHTANbHBIE HUCCIEIOBAHUS B  ILEJAX
U3Y4YEHHs] 3aKOHOB: MPSAMOJIMHEHHOTO paclpOCTPAHEHHUS CBETA,
MIPEJIOMJIEHUSI CBETA; BBIMOJHATH MPOBEPKY 3aKOHOB Ha IMpHUMeEpe
IIPEIOMJIEHUSI CB€Ta B JIMH3€; BBIABIATH HAa OTOW OCHOBE
SMIUPUYECKYIO 3aBHCHUMOCTh yIJia MPEIOMJICHHS Iy4yKa CBETa OT
yria majgeHusi; OOBSACHATh TONyYeHHBbIC pe3ylbTaThl W JeNaTh
BBIBOJIBI.

- OnwuceBaTh MpoLECC MNOJIYYEHHUE 3PUTEIBHOTO H300paskeHHs,
YCTPOMCTBO YEIOBEYECKOTO TJla3a KaK ONTHYECKOH CHUCTEMBI,
0COOEHHOCTH YeJIOBEYECKOTO 3PEHHMS.

- TlommmaTh TPHHIUN JACHUCTBUS ONTHYECKUX NPUOOPOB U
YCTPOMCTB:  KamMepbl-OOCKYpBI,  IUIOCKMX  3€pKaJl, IPU3MBI,
IMIOBOPOTHOM MPU3MBI, YIOJKOBOIO OTpa)kaTeis, CBETOBOJOB,
cobuparomeid 1 pacceuBarOLIeH JMH3, MPOCKIMOHHOTO amnmapara,
¢doToanmnapara, MUKpPOCKOIA, TEJIECKOMa, HCIOIb3yeMble IMPU HX
paboTe 3aKOHBI TEOMETPUUYECKON ONITHKH.

- Pemates ¢usnueckue 3amayM, HCMONb3ysd 3HAHHE 3aKOHOB




reOMETPUYECKON ONTUKHU

- OOBACHATH 3aKOHBI OTPAXKEHUS U MPEIIOMIICHUS BOJH, CBETOBBIX
BOJH, HCHOJIb3ysd MNOpuHOUN [loiireHca; NpUBOJIUTH MPUMEPHI
NPUPOAHBIX  SIBJICHUM,  OOYCJIOBICHHBIX  OTpaXXCHHEM U
MPEJIOMJICHUEM BOJIH.

- ®opmynupoBath npuHLuIkl [roiirenca u ['olirenca — dpenens,
MIPUBOJUTH IPUMEPHI UX UCIIOIH30BAHMUSL.

- OnuceiBaTh CBOWMCTBA BOJIH: MOJSpU3AIMIO, HHTEp(EpeHIHIo,
TUQPAKIUI0; TPUBOAUTH MPUMEPHl HUHTEPPEPEHIIMOHHBIX U
TG PaKIMOHHBIX KApTHUH; dbopMynupoBath YCIIOBHS
UHTEPPEPEHIIMOHHBIX MAaKCUMyMOB ¥ MHHHMYMOB, YCIIOBHS
MOJIy4eHUs: AUPPAKIIMOHHON KapTUHBI.

-  OmnuceBath JAUPPAKIMOHHYI KApTUHY HAa IIENH, Ha
TUu(paKIMOHHON pemeéTKe, HCMOoNab3ysd nNpuHOuMN [rolreHca —
OpeHenst; onpeneNsiTh yCIOBUS JTU(PPAKIMOHHBIX MAKCHMYMOB H
MUHHMYMOB.

DJIeMeHThI - OnuceIBaTh NPOTUBOPEUHS MEXKAY MPUHLUIIOM OTHOCUTENBHOCTH | - [IpuBOANTH
lanuness ¥ 3aKkoHaAMM  3JEKTPOJUMHAMUKH;  (POPMYIUpPOBaTh | IPUMEPHI
Teopuu MOCTYJIAThl CIELMAJIbHOW TEOPUHM OTHOCUTENIBHOCTH, pa3jiMyuue | MPaKTUYECKOTO
IPUHIUIIOB OTHOCUTENIbHOCTH ["anunes n DiHIITeHHA. HCIIOJIb30BaHUS
- OOBACHATP OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH COOBITUH, | 3HAHUH O
TE4YeHUs (IpOMeXyTKOB) BpPEMEHH, IPOCTPAHCTBEHHBIX | SBJICHUSX U
MIPOMEXYTKOB Kak cieacTBuil u3 nocrynaroB CTO; paccmaTrpuBarh | 3aKOHax,
JlaHHbIe SIBJIEHHUS Ha IMpHUMeEpax C JByMs HaONIOAaTeNIIMU M | MCIIOJIB30BaTh 3TH
JOBUOKYIIUMCST OOBEKTOM B  PA3IMYHBIX CUCTEMax OTCuUéTa; | 3HAaHUU B
OINUCBIBATh Ui JBMXKYIIUXCS OOBEKTOB 3aMEIJICHHE BPEMEHHU | NOBCEJHEBHOMN
(mapaokc GIM3HEII0B), COKPAIICHUE JTTUHBL. KUZHH — IS
- OObsicHATH 3aKk0H ciokeHUs: ckopocteit B CTO, cooTHomeHHe | OBITOBBIX HYX, B
KJIACCUYECKOI'0 U PEISTUBUCTCKOTO 3aKOHOB CJIOKEHUSI CKOPOCTEH. | yUeOHBIX IIEJIfX,
- Ilonumarp XapakTep 3aBHCHMOCTH, CBS3BIBAIOLIEH HSHEPrUI0 W | AJI OXpaHbl
UMITyJIbC 0€3MacCOBBIX YAaCTHIl; 3aBHCHUMOCTH, CBSI3BIBAIOLICH | 310pOBBS,
SHEPIUl0, UMIIYJIC YacTHIl W Maccy 4YacTHULl; OOBACHATH | 6€301MacHOrO
¢u3nyecKuif CMBICII  BEJIWYUH, BXOJIALUIMX B COOTHOILIEHHUE | UCIOJIb30BAaHUU
OiHiTeiHa;  GopMyaupoBaTh  BBIBOJBl U3  COOTHOIIEHUIA,
CBS3BIBAIOIIUX DHEPTHUI0, UMITYNIBC 1 Maccy B CTO
- OOBSCHATP OCHOBHBIE CBOWCTBAa KBAaHTOBBIX  SBJICHWI: | MaIllUH,
paZMoOaKTUBHOCTb, allb(a- M OeTa-pacmaipl, sA€pHbIE PEAKLUU; | MEXaHU3MOB,
OTHOCHTEALH | 1 apath nm OIpeENIEHNs, YKa3bIBaTh IPUUYUHBI PAJUOAKTUBHOCTH. TEXHUYECKUX
ocTH. - [loHumaTh M OOBICHATH CMBICI (DU3MUECKUX MOJEJEH: sinepHasi | yCTPOUCTB;
Kpanrosas MOJIeNIb aTOMa, KamejbHas Mojaenb sjpa, anbda-, Oera-, ramma- | -  IIpencraBnsaTh
huzmia. JIy4H, 3JIEMEHTApHbIE YACTUIIBI. pe3yNbTaThl
BcesienHas - OnuceiBaTh KBAaHTOBbIE SBJICHMS, HCHONb3Yysd (U3NYECKHE | U3MEPEHUN c
BEJIMYMHBI U (PU3NUECKHEe KOHCTAHTBHI: aTOMHAasi Macca, 3apsiI0BOE U | MOMOIIBI0 TaOJIHII,
MaccoBoe 4Mcia, AeeKT macc, yAelabHas SHeprus CBS3U, NMEepPHOA | rpaduKoB.—
nmojiypacmnaza, TMOMJIOMEHHAs J03a W3JIYYCHHS, HWCIOIb30BaTh | - ITonnmarn
o0o3HaueHHs (U3NYECKUX BETUYMH M €AMHUL (PU3HUECKUX | MIPUHLIUIIBI
BennuuH B CU. NENUCTBUS MPOCTBIX
- IloHumarb CcMBICT (U3UYECKUX 3aKOHOB KBAHTOBBIX SIBJICHHWH: | MEXaHHU3MOB,
COXPAaHEHHUS DHHEPruM, JJIEKTPUUYECKOTO 3apsjia, MacCOBOTO U | UBMEPUTENbHBIX
3apsIOBOTO YMCEJN, 3aKOHA PpaJMOaKTHUBHOIO pachaja, MpaBuia | IpuOOpOB;
CMELIEHUS; OOBACHATh MX COAEp)KaHUE HA YpOBHE B3aHUMOCBS3HU | - [TpoBoauTH
(bU3NYECKUX BETUYNH. CaMOCTOSITENIbHBIN
- PaznuuaTte (yHIaMeHTanbHblE B3aUMOJCHCTBUS, OTKPBITBIE B | IOMUCK
IPUPOJIE, N0 UX OCOOCHHOCTSM, B3aMMOCHCTBYIOIIUM YacTHULaM, | HH(popMaIuu c
HOCUTEJIIM  B3aUMOJICHICTBUH; TOHHMMAaTh IPHUHATOE JEJIEHUE | UCIIOJIb30BaHUEM




(kIaccu(UKaINIO) HIEMEHTAPHBIX YaCTHII.

- IIpoBoauTh M3MEpeHHs] €CTECTBEHHOTO paJHallMOHHOTO (oHa,
MOHUMATh TMPUHIUN JCHCTBUS JO3UMETpA; pemaTh (U3HUECKUe
3a/layM, WCIIONIb3ysd 3HaHHE (PU3UYECKHX 3aKOHOB U IOCTYJATOB,
orpeiesieHui PU3HMUECKUX BEIUYHMH, aHATUTUYECKUX 3aBUCHMOCTEN
(bopmyn), BBIOpaHHBIX (PU3UYECKUX MOJIEIICH.

- [IpuBoaMTh TpUMEPBI MPAKTHYECKOTO WCIOIB30BAHUS 3HAHUN O
KBaHTOBBIX SIBIICHUSX U (U3MYECKUX 3aKOHAX; MPUMEPHI BIUSHUS
PalMOAKTUBHBIX M3JIy4YeHHI HA >KUBBIE OPTaHU3MBI; HCIIOJIb30BATh
9TH 3HAHUS B IOBCEAHEBHOW KU3HU — B OBITY, B Y4EOHBIX LIETSX.

- [Tonumats ocHOBHBIE IpUHLHUIBI paboTel ADC, U3MEPUTEIBHBIX
JNO3UMETPUYECKUX MPUOOPOB, (U3UYECKHUE OCHOBBI HUX pPabOThI,
MCTIOJIb30BAHHBIC TIPU MX CO3JaHUH MOJIENIN U 3aKOHBI (DU3HKH.

- Pemarp ¢usmueckue 3amaud, HCNONb3yd 3HAHUE 3aKOHOB:
paIMoOaKTUBHOIO pacmana, aidbha- U Oera-pacmagoB, MPaBUI
CMEILIEHUs, 3aKOHOB COXPAaHEHUS JIEKTPHUUECKOro 3apsiaa, YHEPruu
Y VIMITYJIbCA TIPH SJEPHBIX PEaKIusX.

- PaccmarpuBaTh OCHOBHBIE METONBI HMCCIEAOBAHUSA YAAIEHHBIX
00BeKTOB BeeneHHoi.

- OnuceBate cTpykTypy ComHuma u ¢Qusnueckue MpoOIECCHI,
npoucxogsamue Ha CoisHie; OOBACHATH OCOOEHHOCTH CTPOEHUs
Conneunoir  cucrembl (ComHIla, TIUIaHET, HEOECHBIX  Ten),
JBKEHUATIIAHET U HEOECHBIX TeN (aCTEpOUIOB, KOMET, METEOPOB).
- OnuceiBath (HU3HUECKHE XAPAKTEPUCTUKHU 3BE3A U (PUINUYECKUE
MIPOIECCHI, MPOMCXOISIINE CO 3BE3JaMH B MTPOIECCE IBOITFOIHH.

pa3IMYHBIX
HCTOYHUKOB, eé
00paboTKy, aHAIIU3
B HEJsIX
BBITTOJIHEHUS
MIPOEKTHBIX u
UCCIIEI0BATEIBCKU
X pabot
IIpoBoauTh
CaMOCTOSITENIbHBIH
TIOUCK
uHpopmarun c
UCTIOJIb30BaHUEM
pa3IMYHBIX
HCTOYHUKOB, cé
00paboTKy, aHanu3
B HEIsIX
BBITIOJTHEHUS
MPOEKTHBIX u
UCCIIEIOBATENbCKU
X paboT

3. Conep:kanne kypca ¢pusuxku B 10 - 11 kiaaccax

Tembl

JleMoHCcTpauuu, JadbopaTopubie padoThbl,

MPOEKTHI

1. @u3uka u pusuueckue memoowt uzyueHus npupoobwl.

dusnka — Hayka o npupoje. Habmonenue u onucanue Gpusnueckux sBaeHni. Pu3ndeckuil 3KCIepUMEHT
— UCTOYHMK 3HAHUHN U KPUTEPHUM UX TOCTOBEPHOCTU. MOJeNNpOBaHU SBIEHUI U 0OBEKTOB IPUPOIBL.
dusnueckue BenuurHbl. M3mepenue ¢puznyeckux BenuuuH. [lorpemnocty u3mepenuii. MexayHapoHas
cucrema eauHull. Puznyeckue 3akoHbl. Poib GU3UKU B pOPMUPOBAHUN HAYUHON KapTHHBI MUPA.
Hayunsle runoressl. @usznueckue teopun. CTpykTypa puzuku. CBsi3b PU3MKH € APYTUMU HAYKaMHU.
OcHOBHBIE 3JIEMEHTHI (PU3HMUECKON KapTUHBI MHpA.

2. Kunemamurka

Cooco0Obl  OIMUCaHUA
OTHOCUTEIBHOCTD

Mexanuyeckoe  JBUKEHUE.

MEXaHUYECKOTO JIBIDKCHUS.
newxkenus. Cucrema  orcuéra.  Ilpsmonuueiinoe
paBHOMEpPHOE JBUXEHHUE, CIOCOOBI €ro OIUCaHUS.
CKopocTh MPSIMOJIUHEHHOTO PAaBHOMEPHOTO JBHKCHHUS.
[Tepememenue. [1yTs. [IpsMonnHeitHOe HEpABHOMEPHOE
newkenue. CpemgHsis W MIHOBEHHass  CKOPOCTb.
VYckopenue. [IpssMmonuHenHOe PaBHOYCKOPEHHOE
IBIDKEHHWE H CIIOCOOBI ero omnucadus. CBoOOmgHOE
nageHue ten. Crnoxenume  ABwkeHud. [IpuHDmn
HE3aBUCUMOCTHU JIBUKEHUM. Tpaekropus.
KpuBonuneiinoe nBuxeHue. PaBHOMEpHOE ABUKEHHE
no okxpyxHoctu. Ilepmon u dactoTta BpalleHUS.
VYrioasgs ckopoctb. CKOpOCTb M YCKOPEHHE TIPH
PaBHOMEPHOM JIBUKEHUU o OKPY>KHOCTH.
[TocTynarenbHOE M BpalaTesbHOE JBUKEHHUE TBEPIOTO

JHemoncmpayuu:

1.IIpssmonuHeHOE paBHOMEPHOE ABUKEHUE

2. 3aBUCHMOCTb TpPAEKTOPUHU JBMKEHHS OT
BBIOOpA CUCTEMBI OTCUETA

3.CBoboaHoe najenue Tea B Tpyoke Hprorona
4. PaBHOYCKOpEHHOE MPAMOJIMHENHOE
TBUKCHHE

5.PaBHOMEpPHOE ABMXKEHUE IO OKPYKHOCTH
Jlabopamopusie padvomot:

N3yuenue PaBHOYCKOPEHHOTO
MPSMOJUHEHHOTO JBUKCHUS
N3mepenue BBICOTBI noabEmMa
OpOIICHHOTO BEPTHKAILHO BBEPX.
Ilpumepnvie membl nPOEKMHBIX u
uccne008amenbCKux pabom:
Uctopuueckas PEKOHCTPYKIIMS
lanmunes 1nmo  omnpeneneHuro
CcBOOOIHOTO ITaJIEHUSA

TCIa

OTIBITOB
YCKOPEHUS




TCI1a.

[Ipumenenne cBOOOTHOTO TMAACHHS Tela IS
U3MEPEHHS BPEMEHU PEeaKIMu YeJI0BEKA

3. Junamuka

WNnepums. IlepBwiii 3akoH HeroToHa. MarepuanbHas
touka. Cuna. Cnoxxenune cwi. U3mepenune cuii. Macca
tena. Bropoit 3akoH HeroTona. BzaumopeiictBue Teil.
Tperuit 3akon Heiotona. Cuia T1spkectu. Cuiia
ynpyroctu. [edopmanuu. Cuna peakuuu omnopsl. Bec
tena. Hesecomocts. Cuma  Tpenus. JluHamwuka
PaBHOMEPHOTO JBMKEHUS TOYKM II0 OKPYKHOCTH.
3aKOH BCEMHUPHOTO TATOTECHHs. JIBHIKEHHME IUIaHET U
HCKYCCTBEHHBIX CITyTHUKOB. [IpuHnun
oTHocuTenpHOCTH  [ammiied.  MuepuumanbHele U
HEUHEPLUAIBHBIE CUCTEMBI OTCUETA.

Hemoncmpayuu:

SIBnenue nHepuuu. BzaumonencTBue Tell.
3aBUCUMOCTb CHJIbI YIIPYTOCTH OT
nedopManuu npyxunbl. M3mepenue cuil.
Bropoii 3akon HetoTona. Tpetuii 3aKoH
Herorona. CBoiicTBa cuiibl TpeHus. SBieHNE
HeBecoMocTH. Buasl neopmariuid.
Ilpumepnvie memot npoeKmubix u
uccne0oeamenbceKux paoom:

1) UcTtopus otkpbiTst HproTOHOM 3aKOHOB
KJIACCUYECKON MEXaHUKH

2)IlepBble HCKYCCTBEHHBIE CTYTHUKH 3€MIIH
3)IlepBBIe NCKYCCTBEHHBIE CITYTHUKH 3€MJIN

4. Mexanuueckaa paboma u mMOwiHOCMb. IHeEp2usl.

Cmamuka. 3aKkon  coxpameHus  MexXaHU4ecKoul
IHepzuu.

Mexanuueckas pabora. MomHocth. Kunernueckas
sHeprus. lloreHumanbHas »sHeprus. MexaHuueckas

SHEpPrusA. 3aKOH COXPAHEHUS MEXAHWYECKON HSHEPrumu.
NmMnynsc MarepuanbHOM TOYKH. 3aKOH COXPaHEHUS
WMIYyJIbCa CUCTEMbI MAaT€pUAIBHBIX TOUYEK. PeakTuBHOE
JBH)KEHUE.

TBépnoe Teno. MoMeEHT cuibl. YCIOBUS pPaBHOBECHS
TBEporo tena. Llentp macc TBEpHoro tema. IIpocTeie
mexanu3mbl. KII. JlaBnenne. AtmocdepHoe naBieHue.
3akoH Ilackans. 3akoH Apxumena. YciaoBHe IUIaBaHUA
TeNl.

JdemoHcTpaumuu:

W3MeHeHne >HEpPruu Tena TPU COBEPIICHUU
paboTel.  YcioBHE  paBHOBECHS  pbluara.
[IpocTeie MexaHM3MBI. 3aKOH COXpaHEHHUs
UMITYJIbCA. PeaktuBHOE JIBIDKEHUE.
Obnapyxxenue  aTrmoc(epHOro  JaBiICHHUS.
Bapomertp. OnbiT ¢ mapom [lackansa. OnbITsl ¢
BeAEPKOM Apxumena.

Ilpumepnuie memot npPOEeKMmMHbIX u
ucciedoeamenbCKux paoom:

1.PeakTUBHOE IBUKEHUE B IPUPOJIE

2. MeTtoasl u3MepeHust apTepruaIbHOTO
KPOBSTHOTO JTaBJICHUSA

3. NcTopus Bo3ayxomnnaBaHus

5. Mexanuuyeckue KoJe0aHUA M BOJHBI

Mexaundeckue KoyeOaHus. YCIOBUS BO3HHKHOBEHHS
koJsiebannii. Kunemarnka u quHamMuka KoiedaTeIbHOro
JBIKEHUA. MaTeMaTU4eCKUN U IPYKUHHBIA MasTHUKU.
3aTyxaromue W BBIHYKJICHHBIE KojeOanus. Pezonanc.
Mexannyeckue  BoyiHbl.  JliMHAa ~ BOJIHBL.  3BYK.
I'poMKOCTB 3ByKa M BbICOTA TOHA.

Jemoncmpayuu:

Hab6mronenue xoaebaHuii Tel

3aBUCUMOCTh TIEpHOJIa KOJICOAHW OT JJTUHBI
HUTH

3aBHUCHUMOCTE nepuoja KOJIeOaHUit
NPY>KUHHOTO MasiTHUKA OT MAacchl rpy3a H
JKECTKOCTH MPYKUHBI

SIBnenue pezoHaHca




Habmoienne MexaHu4ecKuX BOJTH
3BYKOBBIC KOJICOAHUS

VYcnoBust pacupocTpaHeHus 3ByKa
Jlabopamopnas paooma:

Omnpenenenue YCKOpEHHS CBOOOIHOTO
NaJICHUS C TOMOIIBIO MAsITHUKA
Ilpumepnoie membl NPOEKMHbBIX u

uccieooeamenbcKux paoom:

CrpyHHBIE MY3bIKQJIbHBIE HHCTPYMEHTBI
N3mepenne 1mrymoBoro (¢oHa U OIICHKA
BJIMSIHUSL YPOBHS IIYMOBOTO 3arpsi3HEHUs] Ha
370pOBbE JIFOJEH

6.Cmpoenue u ceoiicmea eewjecmea. Tennogvle
A6NeHUA.
CtpoeHue  BemecTBa.  BzammonelcTBHE — YacTHIL

BellecTBa. MoJieu CTPOCHHUSI Ta30B, JKHAKOCTEH U
TBEPABIX Tel W OOBSACHEHHE CBOWCTB BEIIECTB Ha
OCHOBE DTUX MOJIEJIEN.

TemoBoe paBHOBecue. Temmeparypa u €€ U3MEpeHUeE.
CBsi3b TeMIepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
JIBIOKEHHUS 4JacTull. Mojaenab HAeaabHOro rasa. 3aKkoHBI
uaeampHoro rasa. OObeIMHEHHBIM Ta30BbIM 3aKOH.
YpaBHEHHE COCTOSHUSI HJeanbHOrO Ta3a. (OCHOBHOE
YPABHEHUE MOJIEKYJIDHO — KHHETUYECKOM TEOpPHH.
AOconroTHasE  Temieparypa Kak =~ Mepa  CpelHeH
KHHGTH‘ICCKOﬁ BHepFI/II/I TECIIJIOBOI'O ABUXKCHUA YaCTHII.

TepmonnHamuueckass cuctemMa. BHyTpeHHss 3Heprus.
PaGota u TemnooOMeH Kak CIOCOOBl H3MEHEHHs
BHYTpEHHEH »sHepruu Tena. Bunapl TemnooOMmeHa:
TEIIONPOBOJHOCTD, KOHBEKIINS, U3ITyYEHHE.
KonuuectBo  Ttemnorel. VYaenpHas M MOJISIpHas
TEII0EMKOCTh. 3aKOH COXPaHEHUsI DHEPTUU B TEIUIOBBIX
nporeccax. [Ipumenenue 1 50):100) 3aKOHa
TEPMOJMHAMHUKH K u3ompoueccaMm. HeoOGparumocTtsb
IIPOLIECCOB TEMI000MEHA.

Ucnapenue u KOHJICHCAIIH.
HaTsDKeHue  kunkocteil.  Kumenwme.  3aBHCHMOCTH
TeMIepaTypbl KUIIEHUS OT JaBJICHUSA. BraXHOCTh
Bo3ayxa. HacelmeHnslii map. PeanbHble  Tasbl.
VYpaBuenue Ban-nep Baansca. [lmaBieHune wu
KpUCTAJUIM3alMs. YAenbHas TeIUIOTa IUIABJICHUS U
napooOpa3oBaHus. YJenbHas TEMJIOTa CTrOPaHHUS.
Pacuér xonmvecTBa TETUIOTHI MPU TETITIOOOMEHE.

IToBepxHOCTHOE

[IpeoOpa3oBanue »HEPrUM B TEIUIOBBIX MalllMHAaX.
[TapoBas TypOuHa. JIBUrarenb BHYTPEHHEIO CrOpaHMS.
KIIJ[ TeruioBoro napuratensd. YCTpONCTBO M HMPHUHIMII
NEUCTBUS XOJIOAWIBHUKA. ODKOJIOTMYECKHUE MPOOIEeMBI
TEIIO3HEPTETUKH.

Jemoncmpayuu:

Hudbdy3us B pacTtBopax W razax, B BOJE.
Monenb XaOoTUYECKOTO JBUKEHHUS MOJIEKYJ
raza. Mogenb OpOYHOBCKOTO  JIBHKEHHUSI.
JemoHCcTpanust 00pa3loB KPUCTALTUYECKUX
Ten. JlemMoHCcTpauust Mojene  CTpOEHHs
KPUCTaJUIMYECKUX Tell. JlemoHCTpanus
pacIIMpeHUsl TBEPJOTO Tejla U KUJIKOCTU MPHU
HarpeBaHuu. [IpuHIMND nercTBus TepMoMeTpa.
TennonpoBOAHOCTh pPa3IMYHBIX MATEpPUAJIOB.
KonBekius B KHIKOCTH H Ta3ax. TemmoooMeH
nyTéM HW3JIy4YeHus. SIBneHue ucnapeHwus.
[locTosiHCTBO TemmepaTypbl KHUIIEHHS BOJBI.
[ToHnxeHue TemMneparypbl KUMIEHUS KUAKOCTH
Ipy TOHWXKEHUW JaBieHus. Habmonenue
KoHAeHcauuu Bojbl. [Ipuniun pabdotsr JIBC.
O0pa3iubl KpUCTAIUIMYECKUX U aMOP(PHBIX TE.
Jlabopamopuwie pabomoi:

N3mepenue pasmepa MOJIEKyI Maciia
N3ydyeHne 3aBUCUMOCTH MEXIY NaBIECHUEM U
00BEMOM IPH MOCTOSHHOM TeMIiepaType
N3ydyeHne 3aBUCUMOCTH MEXIY NaBIECHUEM U
TEMIEPATypOil MPU MOCTOSITHHOM 00BEME
W3mepenue BIaKHOCTH BO3yXa

Ilpumepnuie membut npPoeKmHbIX u
uccne006amenbeKux paoom:
1)Ucropus OTKPBITHUSA MOJIEKYJIIPHOIO

CTPOEHHMS BEILIECTBA
2) [Honumopdusm BoIbI

3) Uctopus co3nanus TepMoOMeETpa

4) Marepuansl u  (GacoOHBI  OIEKIbI
Pa3IMYHBIX KIMMAaTHYECKUX YCIOBHM

5) BnusiHue kinMMara Ha BBIOOP CTPOUTENBHBIX
MaTepUajJoB M KOHCTPYKLHMH  JKHJIBIX
MOMEIIEHNH

6)/lBurarenu jeraTenpHbIX annapaToB B 19-20
Beke. CpaBHUTENbHBIA aHAIU3 UX BO3JACHCTBUS

Ha OKPY>KaIOILYIO CpEeNy.

TS

7. Inekmpuueckue a61eHUA

Onextpusauuss Ten. JBa Buaa 3apsanoB.  3aKoH
COXpaHEHUA AJIEKTPUUECKOTO 3apsaa. B3zanmoneiicterue

Jemoncmpayuu:

DnekTpusanusa Tel. [[Ba poaa 3eKTpUUECKUX
3apsg0B. YCTPOMCTBO M IPUHLMI JACHCTBUSA
anekTpockona. I[IpOBOTHMKM U H30JATOPBL.




3apsanoB. 3akoH Kynona. Ilpunuun cynepno3uuuu cui
B3aUMOJICHCTBUSI NEKTPHUUECKUX 3apsI/I0B.

JlanpHONEHCTBHE M OJM3KOACHCTBUE. DIECKTPUUECKOE
nosne.  JleWcTBue — DJIEKTPUYECKOro  IIOJIsL  Ha
anekTpuyeckue  3apsanbl.  JluHuM  HanmpsbKEHHOCTH
anekrpuueckoro nons. Teopema [T'aycca. Pacuér
HanpsDKEHHOCTH — TOJIEH  PaBHOMEPHO — 3apsKEHHBIX
MJIOCKOCTEN u cdepsl. Pabora CHUIT
aneKkTpocTatuyeckoro moisd. lloTeHnuman M pa3HOCTH
MOTEHIMAJIOB. [IpoBoaHMKH, JUDJICKTPUKU u
nonynpoBogHuku.  Konaencarop.  DnexTpuyeckas
émkocTth.  llapamienbHoe W MOCIEOOBATEIIBHOE
COEIMHEHNE KOHJIEHCATOPOB. DHEPTHUS 3JIEKTPUUECKOTO
TOJIsl KOH/IGHCAaTopa.

[TocTosiHHBIH ANEKTPUYECKUI TOK. YcnoBus
BO3HUKHOBEHHMSI DJEKTPUUYECKOTO TOKa. MCTOUHUKH
MOCTOSIHHOTO TOKa. JleficTBHE SJIEKTPUUYECKOTO TOKAa.
HanpaBiieHue 351eKTpu4ecKoro Toka.

Cuna Ttoka. Hampspkenue. DnekTpuueckas I€lib.
DneKkTpuyeckoe compoTuBieHue. 3akoH Oma s
ydyacTKa 1eMU. 3aBUCUMOCTb CONPOTUBICHHUS OT

TeMneparypbl. CBEpXIpOBOAUMOCTh. M3MepeHue Cuiibl
Toka W  Hampsbkenus.  [locienoBartenbHOoe — |
napajuleJIbHOE COEIMHEHUE IMPOBOJHUKOB. Paborta u
MOIIHOCTh JJEKTPUUECKOro Toka. 3akoH Jxoyms-
Jlenna. IlpaBuna Oe3omacHocTH TIpH  pabore ¢
ANEKTponpudopamMu. INEKTPOABIKYIIAS cuiia. 3aKOH
Oma s monuou uenu. [lepesapsimka KoHAEHcATOpa.
[Tone3nast 1 moIHAs MOIITHOCTH TOKA B 3aMKHYTOH IEITH.

Hocutenun »snexTpuyeckoro 3apsia B MeTalax,
ANEKTPOJIUTAX, MOJIYIPOBOJTHUKAX U rasax.
[TomynpoBoHuKOBBIE TpubOpsl. 3akoH Papajges Uis
JJEKTPOJIN3A. [Ina3zma. I"azoBbIE paspsbl.
DNeKTpuYecKuil TOK B moiaynpoBogHukax. IlpaBuia
0e30macHOCTH TpU  paboTe C MCTOYHHUKAMH TOKa,
AJIEKTPUUYECKUMHU LIENIMH U TIPUOOpaMHu.

DnekTpu3anusi 4yepe3 BIUsSHHUE. Y CTPOIMCTBO
KOHJEHcaTopa. OHeprus 3apsKEHHOTO
KOHJIeHcaTopa. MICTOUHUKY MTOCTOSIHHOTO TOKA.
CocraBnenne 3IIEKTPUYECKON 1(S01% 8
Wsmepenune cunbsl Toka ammnepmerpoM. Cuia
TOKa B DJICKTPUUYECKOUW IENHU C TMapauiebHbIM

COCIMHCHUCM. Nsmepenue HaNPSDKEHUS
BOJIbTMETPOM. Peocrar H MarasuH
COMPOTHUBIICHUN. 3aBUCUMOCTb COMTPOTUBIICHUS
MIPOBOJIHUKA oT JUTAHEI, IUIOIA AU
MONEPEUYHOT0 CCUCHHUS u Marepuana.

3aBUCUMOCTh CWJIBI TOKa OT HANpsDKEHHsS Ha
ydyacTke Iuenu. V3MepeHue HampshkeHUus B
3JEKTPUYECKON LENU MPHU IMOCIEI0BATEILHOM
COCIMHCHUH IPOBOJHUKOB. DJIEKTPUUECKHUE
CBOMCTBA NOJIYIPOBOJHUKOB. DJIEKTPUUECKHUI
TOK B razax.

Jlabopamopnwie pabomot:
Ornpenenenue /C u
CONPOTHUBIICHUS UCTOYHUKA TOKA.
H3MeHeHue cuiibl TOKa B 3JIEKTPUUYECKON LIEMH
C TOMOLIPKD peocTaTa U  OINpeJeIeHUe
COTMPOTHUBIICHHUS TPOBOJHUKA C TTOMOIIBIO
aMIlepMeTpa U BOJbTMETPA.

BHYTPEHHETO

Ilpumepnuie membl NPOEKMHBIX u
uccnedoeamenbCeKux paoom:

1)Onpenenenue 3HaKa 3apsa npu
ANEKTPU3ALNH

2)13yuenue MIPUHIUIIA paboThI
9HEprocOeperaronnX Jamil
3)[Ibe3oanexTpuyeckuii  3pdexkTr u  ero

HCIIOJIBb30BaHUC B TCXHUKC




8. dnekmpomaznummnole a61eHUA

Marnutel 1 ux cBoictBa. OnbiT Dpcrena. JleiicTBue
MarHMUTHOTO TIOJiI Ha TMPOBOJHUK C TokoMm. Cuia
Amrnepa. Amnepmerp. BonbT™merp. DneKTpoaBUraTeiu.
l"ansBanomeTp. MaruauTtHoe rnojue 3emuu.
OnexkrpomaruuTHas uHaykuus. Cuna Jlopenma. 3akoH

Jemoncmpayuu:

OnbiT  Opcrena. MarHutHoe T1oJie  TOKa.
JlelicTBUE€ MAarHUTHOTO TOJSl HA MPOBOJHHUK C
TOKOM. YerpoiictBo 3JIEKTPOJIBUTATEISI.
lanbBanOMETp. DNEKTPOMATHUTHASL MHAYKITHSL.
[IpaBuno Jlenma. VYcrpoiicTBO reHeparopa

. IIEPEMEHHOI0 TOKaA. YerpoicTBo
Awmnepa. MarnutHble cBoWcTBa BemecTBa. ONbITHI parchOpMATOpa. CroiicTea
®apazne. MarHuTHBIN TOTOK. 3aKOH 3J€KTPOMarHUTHON 3TEKTPOMATHHTHBIX BOJIH. TpuEmmEL
unaykiuu. IIpaBuno Jlenma. BuxpeBoe anexkrpuueckoe T —
nose. MupykruBHocTh. CaMOMHIOyKIMS. OHeprus TTabopamopwsie pabomu:
MarHuTHOTO TOJIAL. KoneGaTenbHbrit KOHTYD. Chopka SJIeKTpOMaFHI/ITa. U HCILITAHHE ero
DnekTpoMarHuTHele Konebanus. llepeMeHHBIH TOK. P r—
BreinyX1eHHBIE 3JI€KTPOMAarHUTHbBIE KoJIeOaHUU. I/IsyquI/Ié J— SIEKTPOMATHETHOR
Pezonanc. MomHOCT, B LENU IEPEMEHHOIO TOKA. HHJTYKITHEL
[IpouzBoactso, nepeaayda u norpebieHue Hpumepnuie I npoexmubix u
AIEKTPUUECKOM SHEPTHUU. Tpancdopmarop. UccreosamenbeKkux padom:
DNeKTpOMarHuTHbIE BOJHBI U UX CBOMCTBA. [IpuHIMIIBI Vcropraeckas PEKOHCTpYKIIAA OLLITOR
PaanoCBsI3H u TEJICBU/ICHHS. Brnusaue Amuepa
3JIEKTPOMArHUTHBIX U3TyYE€HUN Ha KUBBIC OPTaHU3MBI.
9.0nTHKA. DJ1eMEHTHI TEOPUH OTHOCUTEJIHLHOCTH. Jemoncmpayuu:

3aKoHbI OTpaKeHUs U NpesiomiieHus ceera. [loctpoenne
n3o0pakeHMid B 3epkajax. SIBlieHHME  MOJIHOTO
BHYTpeHHero otpaxeHuu. Jucnepcust csera. JluH3a.
doxkycHoe paccrosiHue JIMH3BL. [Toctpoenue
n3o0paxeHuss B JnMH3ax. ['ma3 u 3penue. Onrtuueckue
pUOOPBHI.

BonHoBeie cBoiicTBa cBera. [lonmspusanust BOJH.
OneKkTpoMarHutHa npupoja cBera. WH¢pakpacHoe u
ynbTpaduosieTroBoe u3nyuenue. MurepdepeHius BoH.
Hudpaxius csera. [Ipunuun Iroiirenca- @penens.

ITocTynmaTel cnenuaabHOM TEOPUHM OTHOCUTENIBHOCTH.
OTHOCHUTENBHOCTh UM OJHOBPEMEHHOCTh  COOBITHIA,
3aMeIJIEHHE BPEMEHHU, COKPAICHUE JIIUHBIL.

[IpsmonuHeitHOe pacpocTpaHeHHe CBeTa
OTtpakeHue cBeTa

[Ipenomiienue cBeta

Jucnepcust 6e10ro cBeTa B MpU3Me

Xon myyeil B coOuparoimieid U paccenBaroiieit
JIUH3aX

[Tonydenue n300paxeHus ¢ MOMOIIBIO JIMH3
Mopens rnasza

[Tonspuszanus ceera

WnuTtepdepenuus cera

Hudpaxius ceera

Jlabopamopusie padbomot:

Omnpenenenue ¢dboxycHOrO paccTosHus
coOuparoten TUH3bI
Ilpumepnvie membul npOeKmHbIX u

ucce006amensCeKux paoom:
Hcropus uccnenoBanusi CBETOBBIX SIBIICHUM
WM3roroBienne kaneigockorna

10. KBanToBble siBjieHUs1. PU3MKa aTOMAa U ATOMHOI0 AApa.

TernnoBoe wu3nyuenue. I'mnoreza Ilmanka. dotorddext. 3akonsr ¢ortordpdexra. KopmyckynsipHo —
BOJIHOBOI ayanusMm. ['unoresa ne bpoiinsa. Onsitel Pesepdopna. [lnanerapuas mogens aroma. [loctymnaret
bopa. Ontuueckue crnektpsl. [lornomenne u ucnyckanue cera aromamu. Jlazepel. CocTaB aTOMHOTO

snpa. 3apsI0BOE€ U MACCOBOE YUCIIO. DHEPIHs CBA3M SIED.

11. Crpoenue Bcenennoi

PaccmarpuBarh OCHOBHBIE METOABl  MCCIEAOBAHUSA
ylnan€HHbIX 00beKTOB BeeneHHOM.
OnuceiBate  cTpykTypy ComHua u — ¢usnyeckue

mporeccel, mpoucxoasume Ha ConHiE; OOBIACHATH
ocobenHocTu ctpoenus Comneunoit cuctemsl (ComHIla,
IJIAaHET, HEOCCHBIX TEJ), JBMXKCHHAIUIAHET M HEOCCHBIX
Ten (acTepou0B, KOMET, METEOPOB).

OnwuceiBath (U3MYECKHE XapPaKTEPUCTUKH 3BE3N H
(dbu3nvecKre MpoIecchl, MPOUCXOISIINE CO 3BE3TAMHU B

Temvt npoexkmuvlix u ucciedo6amenbcKux
pabom 1. PagnomokalimoHHBIE ~ METOQ
onpenenaeHus: pacctostHust 10 Ten CoJIHeuHOM
CHCTEMBI.

2. Bnusgnue conHeuYHOl aKTUBHOCTH Ha JKU3Hb
Ha 3emiie.

3. Ucropus uccnenoBanus miaHeT CoHEUHOM
CHCTEMEL.

4. 3ammra 3eMIH OT
KOCMMYECKUMH 00bEKTaMU

CTOJIKHOBCHHA C




| IMpoHeCCC 5BOJIFOINN. ‘

4. IlpenmMeTHbIe, MeTalNlpeIMeTHbIE U JINYHOCTHBIE pe3yJabTaThl ocBOeHHsI ¢pu3uku B 10 — 11 kiaaccax

OOydenue ¢u3nMKe MO MaHHOM TporpaMMe CcrnocoOCTBYeT (HOPMUPOBAHHIO y OOyYaroImuxcs

JMYHOCTHBIX, METANPEIMETHBIX U TPEJAMETHBIX PE3yJIbTaTOB O0YYCHHs, COOTBETCTBYIOIIUX TPEOOBAHUSIM
(benepabHOrO rocyJapCTBEHHOTO 00Pa30BaTEeIbHOrO CTAHAAPTA CPETHETO 00IEero 00pa3oBaHusl.

JINYHOCTHBIMH pe3yJIbTaTaAMM OCBOCHHSI OCHOBHOW 00pa30oBaTeNIbHOM MpOrpamMMbl CpPETHETO

00pa3oBaHMUs SIBJISTFOTCSI:

rpakJaHCKasi UACHTUYHOCTh, MTaTPUOTU3M, YBOXKEHHE K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH
nepen PoauHol, rop1ocTy 3a CBOM Kpail, CTpaHy;

pa3BUTHE IIO3HABATEIBHBIX WHTEPECOB, HHTEUICKTYalbHbBIX W TBOPYECKUX CIIOCOOHOCTEH:
oObsicHeHUE (PU3MUYECKUX SBJIECHUI, 3HAKOMCTBO C paboTaMu (PU3MKOB — KJIACCHMKOB, OOCYXAEHUE
TOCTIDKEHUH (DU3MKH KaK HAyKH, BBIMIOJIHEHUE UCCIIEAOBATENILCKUX U KOHCTPYKTOPCKUX 3aJJaHUM;

(bOpMI/IpOBaHI/Ie OTBCTCTBCHHOI'0O OTHOHICHHA K YUYCHHUIO, TOTOBHOCTHU H CIIOCOOHOCTH K
CaMOpPAa3BUTHIO H CaMOO6pa3OBaHI/IIO Ha OCHOBC MOTHUBAIIMHU K O6y‘{€HI/IIO H IIO3HAHHIO, PAa3BUTUC
CaMOCTOATCIIPHOCTH B HpI/IO6peTeHI/II/I " COBCPHICHCTBOBAHHNH HOBBIX 3HaHPII>i;

dbopMupoBanue YOKAEHHOCTH B HEOOXOJUMOCTH TO3HAHUS TMPUPOJIBI, PA3BUTUS HAYKH H
TEXHOJIOTUH JJIs ajbHEHIero pa3BUTUS YEJIOBEUECKOro OOIIECTBA: 3HAKOMCTBO CO CTaHOBJIEHUEM
U pa3BUTHEM (PU3UKU KaK HayKd, OOCYXJEHHE BKIaJa OTEUYECTBEHHBIX M 3apyOE)KHBIX YUEHBIX B
OCBOCHHE KOCMOCA, PA3BUTHUE TEICBUACHUS, CBS3H, SIIEPHON SHEPTETUKU U . ;

pa3BUTHE CAMOCTOSITEIBHOCTH B MPUOOPETEHUU U COBEPILIEHCTBOBAHMM HOBBIX 3HAHWUN U YMEHHI:
AKCIIEPUMEHTAJILHOE HCCIIE0BaHNE OOBEKTOB MPUPOJIbI, OMBITHOE MOATBEP)KIECHUE (PUIUUECKUX
3aKOHOB, O0BSICHEHUE HAOII0aeMBbIX SIBJICHUI Ha OCHOBE (PM3NYECKHX 3aKOHOB,;

LIEHHOCTHOE OTHOUICHHE K (U3MKE U pe3ysbTaTaM OOyueHHs, BOCIHMTAHUE YB)XKEHHUS K TBOpLAM
HayKl M TEXHUKU: OOCYXIEHHE BKJIaJa Y4YEHBIX B pa3BUTHE MEXaHUKH, TEPMOJIWHAMUKU,
MOJIEKYJISIPHOM (PU3MKH, HJIEKTPOAMHAMUKY, KBAHTOBOW, aTOMHOH U siIepHON (PU3UKH,

dbopMUpOBaHHE MOTHUBALIMM  OOpPa30BATEIBHOM  JEATEIBHOCTH U OIEHKHM  COOCTBEHHBIX
BO3MOXXHOCTEH mpu BBIOOpEe cheprl Oyayiiell mpodeccHoHANbHON AEATEIbHOCTH: BBINOJHEHUE
TBOPYECKUX 3aJIaHUM, MPOEKTOB, OOCYXKJACHHE OCHOBOIOJIATAIOMINX JOCTHKCHUN KIACCUYECKON W
COBpEMEHHOM (pHU3HUKH,;

¢dopMHpOBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUM U COTPYAHHMYECTBE CO
CBEpCTHMKAaMH, AETbMU CTAPILEro U MIAALIET0 BO3pacTa, B3pOCIbIMH B Ipoliecce 00pa3oBaTeIbHOM,
OOIIIECTBEHHO MOJIE3HOMH, yueOHO-HUCCIIE0BATENBCKOM, TBOPUECKOM U APYrUX BUAOB JEATEIbHOCTH;

(GbopMHpOBaHHE OCHOB 3KOJOTHYECKOW KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO0 MBIIUICHUS, Pa3BUTHs ONbITa HKOJOTHYECKH OPHEHTHUPOBAHHOH peQIieKCHBHO-
OLICHOYHOM M MPAKTUYECKOM NEATEIBHOCTH B )KU3HEHHBIX CUTYaLIHSIX.

JIulmocmelepe3lebmambl ompasicarom cqbopmupoeaunocmb, 6 mom uucnae 6 uacmu:

1. I'paxaaHCcKOro BOCIUTAHUS

- (QopmupoBaHUE AKTUBHOW TpaKJAaHCKOW TMO3UIIMK, TPaKIAHCKON OTBETCTBEHHOCTH, OCHOBAaHHOW Ha
TPaJAULIMOHHBIX KYJIbTYPHBIX, TYXOBHBIX U HPAaBCTBEHHBIX IEHHOCTSAX POCCUICKOTO 00IECTBa;

2. [TaTpuOTHYECKOT0 BOCTIMTAHUS



- LIEHHOCTHOT'O OTHOUIEHUS K OTEYECTBEHHOMY HAay4HOMY HACJIEJMIO, TOHUMaHMs 3HAaYeHUs (U3NKHU Kak
HAyKH{ B JKU3HU COBPEMEHHOI'0 O0IECTBA, CIOCOOHOCTH BJIAJETh 1OCTOBEPHON MH(pOpMaLME 0 MepeIoBbIX
JTOCTHIKEHUSIX ¥ OTKPBITUSX, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa;

3. JIlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS

- MNPEACTABJIICHHUA O COHOUAJIbHBIX HOpPMax M IIpaBUjIaX MCEKINYHOCTHBIX OTHOIIICHUI B KOJIZICKTUBE,
TOTOBHOCTH K COBMECTHOM JACATCIbHOCTH IIPH BBINIOJTHEHU N y‘IGGHHX, IIO3HABaTCJIbHBIX 3a1a4, BBIITOJTHCHHUHN
OKCIICPUMCHTOB, CO3daHHUN y‘le6HHX IIPOCKTOB, CTPEMIICHHA K B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIHN B
mpounecce 3TOM y‘IC6HOI>'I JCATCIIBHOCTH, TI'OTOBHOCTH OLICHUBATH CBOE IMOBEJCHUE U IMOCTYIIKM CBOHUX
TOBapHIHefI C IMO3ULIMH HPABCTBCHHLIX U IMPABOBBIX HOPM C y‘-IéTOM OCO3HAHMS MOCJICICTBUM IMOCTYIIKOB;

5. ®u3nyecKoro BOCIUTAHUSA

- (opmupoBaHUS KyNbTYpHl 340POBbS M SMOIMOHAIBHOTO OJIArOMONIy4YHsi, OCO3HAHUS IIEHHOCTH XH3HHU,
OTBETCTBEHHOT'O OTHOLICHUS K CBOEMY 3JIOPOBBIO, YCTAaHOBKM Ha 3JIOPOBBIH 00pa3 >KU3HU, OCO3HAHHS
MOCJICACTBUI M HENPUATHS BPEIHBIX MPUBBIYEK, HEOOXOIMMOCTH COOJIIOACHUS NpaBHi OE30IacHOCTH B
OBITY U peabHOH JKU3HHU;

6. Tpy10BOro BOCIIUTAHUSA

- KOMMYHUKAaTHBHON KOMIICTEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, YIeOHO-HCCIIeI0BATEIILCKON, TBOPUYECKOM
U APYIrUX BUIAX NEATEIBHOCTHU;

- MHTEepeca K MPaKTUYECKOMY H3y4YeHHI0 mpodeccuii U Tpyaa pasiMdyHOro poja, B TOM YHCIC Ha OCHOBE
NPUMCHEHHs MPEIMETHBIX 3HaHHH, OCO3HAHHOIO BBHIOOpA WHIUBHIYATbHOW TPACKTOPUH MPOIODKCHHUS
00pa3oBaHusl ¢ YUYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K MPEIMETY, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH;

7. IKOJOrHYECKOro BOCIIUTAHUSA

- 9KOJIOTHYECKH I1e7IeCO00pa3HOT0 OTHOIICHUS K MPUpPOAE KaKk MCTOYHHKY JKu3HM Ha 3emiie, OCHOBE €€
CYIIECTBOBAHMSI, TMOHUMAHHUS IIEHHOCTH 3J0pPOBOTO W 0Oe3omacHOro obpa3a >KU3HHU, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3NYECKOMY U TICUXMUYECKOMY 3/I0POBBIO, OCO3HAHMSI IIEHHOCTH COOIIOICHUS
MpaBWJI OE30MACHOTO TIOBEIEHHUs TPH PaboTe C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOXKAIOLIUX 3I0POBBIO
U SKU3HH JIIOJICH

- CIOCOOHOCTH MPUMEHSThH 3HAHUS, TTOTy4aeMble IPU U3yYEHUH MPEIMETa, Ui PelIeHUs 3a/1a4, CBA3aHHbIX
C OKpYXarolled NPUPOJHOM CpeoW, IIOBBIMICHUS YPOBHS JKOJOITHYECKOM KYJIBTYPBl, OCO3HAHUS
r7100aIbHOTO XapaKkTepa 3KOJOrMYECKUX Mpo0iIeM U ImyTel UX pelieHus IOoCPEeICTBOM METOJIOB MpeIMeTa;

- DKOJIOTMYECKOI'0 MBIIUICHNS, YMEHUs PYKOBOJACTBOBATbCA UM B IIO3HABATEIILHOW, KOMMYHUKATUBHOU U
COLIMAJIBHON MPAKTHKE;

8. IlenHocTell HAYYHOI0 MO3HAHMS

- MHPOBO33PEHYECKUX IPEACTABICHUN COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH U
COCTABJISIFOLIMX OCHOBY JUJIsI IOHUMAaHHUs CYIIIHOCTH HAYYHOW KapTHUHBI MUPA;

- HpeHCTaBHeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX PpPa3BUTHA TMPUPOJAbI, B3daWMMOCBA3AX YCJIOBCKa C
HpHpOHHOﬁ CpCﬂOﬁ, O poJIM Tp€AMETA B TIO3HAHUHN DTUX 3aKOHOMepHOCTeﬁ;

- IO3HaBaTCJIIbHBIX MOTHBOB, HaHpaBHeHHBIX Ha nonyquI/Ie HOBBIX 3HaHHﬁ 10 npeﬂMeTy, HCOGXOIII/IMLIX JJIA
00BsCHEHHS HAOJII0TaeMBIX TIPOIIECCOB U SIBJICHUI;

- TI03HABATEJIbHOW M MH()OPMAIMOHHOW KYJBTYPHI, B TOM YHWCIIE€ HAaBBIKOB CAMOCTOSTEILHOW paboTHI ¢
Y4eOHBIMH  TEKCTaMH, CIPABOYHOW  JUTEPATypoOi, JOCTYNHBIMH  TEXHHUYECKUMH  CpPEACTBaMHU
MH(POPMALIMOHHBIX TEXHOJIOTHA;



- WHTEepeca K OOYYCHHI0O W TIO3HAHWUIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, UCCIICIOBATEIILCKOMN JACSITEILHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH U YPOBHS
oOyueHus B JallbHEHIIIEM

MeTtanpeaMeTHbIMH Pe3yJIbTATAMM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl CPEIHETO

00pa3oBaHMUs SIBJISTFOTCSI:

OBJIaJICHHE OCHOBHBIMHU croco0aMu y4yeOHOW AeATeIbHOCTH: MOCTAaHOBKA Ileiei, MIIaHupOBaHUE,
CaMOKOHTPOJIb, OLIEHKA MTOJIYYEHHBIX PE3YJIbTATOB U JIP.;

YMEHHE CaMOCTOSITEIILHO OMPENENsITh eI CBOEro O0y4eHus, CTaBUTh U (POpPMYIHpPOBaATh s ceOst
HOBBIE 3aja4yM B y4€Oe M TO3HABATEIbHON JCATEIHPHOCTH, Pa3BUBAaTh MOTHUBBI W HHTEPECHI
MO3HaBaTEILHOM AEITECILHOCTH,

YMEHHE CaMOCTOSITENIHO TUIAHUPOBATh ITYTH JOCTHIKEHUS IICNICH, B TOM 4YHCJIEC ajJbTePHATHUBHBIC,
OCO3HAaHHO BBIOMpaTh Hambosiee 3h(GeKTUBHBIE CIOCOOBI PENICHUS YYeOHBIX M IMO3HABATEIBHBIX
3ajau;

YMEHUE COOTHOCUTH CBOM JECUCTBUS C IJIAHUPYEMBIMHU pE3ylbTaTaMH, OCYHIECTBJISATH KOHTPOJIb
CBOECH JICSITEIIbHOCTHU B MPOIIECCE TOCTHIKEHHUS PE3YNbTaTa, ONMPEAeIATh CIIOCOObI AEHCTBUN B paMKax
MPEIJIOKEHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTHPOBaTh CBOM JEHCTBHS B COOTBETCTBUHU C
W3MEHSIOLICNCS CUTYallUe;

YMCHHEC OLCHUBATH INPABUIIbBHOCTH BBITIOJIHCHUS yqe6H0171 3aJadu, COOCTBEHHEIE BO3MOKHOCTH €€
peuicHusd, BJIaACTL OCHOBAMH CAMOKOHTPOJIA, CAMOOLCHKH, OCYIICCTBJICHUA OCO3HAHHOI'O BI>I60pa B
yqe6H0171 M TI03HABaTEILHOMN ACATCIIBHOCTH,

YMEHHE  ONpeAessaTb  IOHATUS,  Cco3/laBaThb  OOOOLIEHWs,  yCTaHABIMBAaTh  AHAJIOIHUHU,
KJIacCCU(UIUPOBATh, CaMOCTOSITEILHO BBIOMpAaTh OCHOBAHMSI M KPUTEPUHM AJIs KilacCU(pUKALUY,
YCTaHABIUBAaTh  IPUYUHHO-CICACTBEHHBIE  CBS3U, CTPOUTH  JIOTMYECKOE  PACCYXKICHUE,
YMO3aKIYCHHE;

yMEHHE BOCIHPHUHHMMATH, AaHAIM3UPOBaTh, IepepadaTbiBaTh W MPEAbABIATH HWHGOPMALUIO B
CJIOBECHOM, 00pa3HOM, CHMBOJIMYECKOHN (hopMax, yMEHHUE CO3/1aBaTh, IPUMEHSTh U MPE0OPa30BHIBATH
3HAKU ¥ CHMBOJIBI, MOJICIIA U CXEMBI JUIsI pEIIeHUs yUeOHBIX 3aa4;

pa3BUTHE TEOPETUUYECKOTO MBIIUIEHUS Ha OCHOBE (POPMHMPOBAHUS YMEHHH ycTaHaBIMBaTh (DAaKThI,
pasnuyath NPUYMHBI U CIEJICTBUS, CTPOUTH MOJENN (PU3UUECKUX SIBIECHUN, SKCIEPUMEHTAIHLHO
MIPOBEPATh BBIJBUTAEMble THUIOTE3bl, BBIBOAUTH 3aKOHbI W3 HKCHEPUMEHTAIbHBIX (AKTOB U
TEOPETUYECKUX MOJeNel, NpeACcKa3blBaTh PE3YyIbTAaThl OINBITOB WM HAOIIOJEHUN Ha OCHOBE
(buU3NYECKUX 3aKOHOB U TEOPHIA;

IIOHUMAHUC pa3m/1q1/1171 Me>1<)1y TeOpeTI/I'-IeCKI/IMI/I nu BMHI/IpI/IquKI/IMI/I METOAaMU IIO3HAHUA,
HCXOTHBIMU (DaKTaMH U TUTIOTE3aMHU JUTSl IX OOBSCHEHUS, TEOPETUUECKUMHU MOJICSIMHU U peaTbHbIMU
00BEKTAMU;

MIPUOOpPETEHUE OMbITA CAMOCTOSITEILHOTO TIOMCKa MHPOPMAIIMN €CTECTBEHHO-HAYYHOI'O COJIEpP KaHUs
C UCTIOJIb30BaHUEM PA3IIMUHBIX HCTOYHUKOB (Y4eOHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO-TIOMYJISIPHBIX
W3/1aHu#, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa) 1 MHPOPMAIIMOHHBIX TEXHOJIOTUH, €€
00pabOTKM M TPEACTAaBICHUS B pa3lIU4YHBIX (opmMax (CIOBECHO, C TOMOLIbIO TpadUKOB,
MaTeMaTHYeCKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

TOTOBHOCTh K CaMOCTOSITEIbHOMY BBIIIOJTHEHUIO IPOEKTOB, JOKJIAZOB, pedeparoB M APYrux
TBOPUYECKUX PadoT;

dbopMUpOBaHHE YMEHHUH BBIpaXaTb CBOM MBICIHM, BBICIYIIMBATH pPAa3IMYHbIE TOYKH 3PEHHUS,
MpU3HABaTh NPaBO JPYroro 4YeloBeKa Ha WHOE MHEHHUE, BECTH IUCKYCCHIO, OTCTauBaTh CBOU
B3TJISABI M YOSKIEHUS, pab0TaTh B TPYIIIE C BHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH;

YMEHHE OPTaHW30BHIBATH yU4€OHOE COTPYAHHYECTBO M COBMECTHYIO NIEATEIHHOCTh C yUUTEIEM H
CBEpPCTHHKAaMH; padoTaTh B IpyIMIe ¥ HWHAUBUAYaJIbHO, HAXOAWTH OOIIEee pEelIeHHe U pa3peuiaTh



KOH(UIMKTBI Ha OCHOBE COIJIACOBAHUS TMO3UIMH W yu€ra HHTEpecoB; (OPMYIHPOBATH,
apryMEHTHUPOBATh U OTCTauBaTh CBOE MHEHUE;

(bOpMI/IpOBaHI/Ie U Pa3BUTUC OKOJOIMYCCKOro  MbINUICHHA, YMCHUC [IIPUMCHATH €TI0 B
HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ, COHI/IaHBHOﬁ IMPAaKTHUKE U HpO(l)eCCHOHaHBHOfI OpuCHTalHH.

K mnpeamMeTrHbIM pe3y/jbTaTaM OCBOCHHS OCHOBHOM 0O0pa30BaTeIbHONM MPOTpaMMbl CpPEIHETO

oOpa3zoBaHus 10 Pus3nKe Ha 0A30BOM YPOBHE SIBISIFOTCS

Cc(OPMHUPOBAHHOCTD MPEACTABICHUNA O 3aKOHOMEPHOM CBSI3U M IIO3HABA€MOCTH SIBJIEHUIH IPUPOJBI,
00 00BEKTHBHOCTU HAYYHOTO 3HAHHUS, O CUCTEMOOOpa3yoome poiau (pU3NKN JUIsl pa3BUTHS IPYTUX
€CTECTBEHHbBIX HAyK, TEXHUKU U TEXHOJOIHH: yO)KIEHHOCTH B LIEHHOCTH (pU3MUECKON HAyKU U e
POJIA B pa3BUTUU MaTEPUAIIBHON U JyXOBHOM KYJIbTYPBI;

c(OPMHPOBAHHOCTH MEPBOHAYAIBHBIX MPEICTABICHUN O (PU3UUECKOM CYIIHOCTH SIBICHUN MPUPOIHI,
BHJIaX MaTEpUH; YCBOCHHE OCHOBHBIX MUIECH MEXaHUKH, ATOMHO-MOJIEKYJISIPHOTO YUYE€HHUS O CTPOCHUU
BEIIECTBA, JJIEMEHTOB JJIEKTPOAMHAMUKM M KBAHTOBOH (PM3UKH; YCBOCHHE CMBICTAa (DU3HMUYECKUX
3aKOHOB, PACKpPHIBAIOIIMX CBsA3b (U3MYECKUX BEIMYMH, OBJAJE€HHE MOHATHHHBIM anmaparomM M
CHUMBOJIMYECKHUM SI3BIKOM (PH3HKH;

c(OPMHPOBAHHOCTh HAYYHOI'O MUPOBO33PEHHS KaK pe3yJbTaTa H3yYCHHUs OCHOB CTPOCHHS MaTCPHH
u (GyHIAaMEHTAIBHBIX 3aKOHOB (M3HWKH; YMEHHS TIOJb30BAaThCS METOAAMH HAyYHOTO ITO3HAHUS
MPUPOJIBI; TPOBOIUTH HAOIIOJCHUS, CTPOUTh MOJEIW M BBIIBHraTh THIIOTE3bI, OTHICKMBATH W
(hopMyIIMPOBATh JTIOKA3aTEIHCTBA BBIIBUHYTHIX TUIIOTE3; TUIAHUPOBATH M BBITIOJIHATH SKCIICPUMCHTHI;
MPOBOJIUTh TPSMbIE M KOCBCHHBIC W3MEPEHHUS C KCIIOJIb30BAHHEM AaHAJIOTOBBIX M IH(POBBIX
pudopoB, 00padaTeIBaTh pe3yIbTaThl H3MEPECHHIA, TOHUMATh HEU30EKHOCTh MOTPEIIHOCTEH JTFOOBIX
W3MEPEHUH, OIICHUBATh IPAHUIIBI TIOTPEIIHOCTEH U3MEPEHUH, IPEIICTABIIATh PE3YJIbTaThl U3MEPEHUHN
¢ TmoMoIIbo Tabmun, rpagukoB M GopMyl; OOHAPYKUBATH 3aBUCHMOCTH MEXKITY (PUINYCCKUMU
BEJTMYMHAMU, BBIBOJUTH M3 DKCIEPUMEHTANbHBIX (DAKTOB M TEOPETHUECKUX Mojened (uznueckue
3aKOHBI, OOBSICHATH MOJTyYEHHBIC PE3YJIbTATHI U JIeTIaTh BBIBOIBL;

ITIOHUMAaHHEC (1)I/I3I/I‘-ICCKI/IX OCHOB W MNPHUHIOUIIOB HGﬁCTBHSI MalllMH W MCXaHHU3MOB, CpPCIACTB
NEpCABUKCHHA U CBA3H, OBITOBBIX HpI/I60pOB, MPOMBIINIJICHHBIX W TEXHOJIOTHUYCCKUX IIPOLCCCOB,
BJIMAHHUA HX Ha OKPYXalmyro Cpe€ay, OCO3HAaHHWEC BO3MOXHBIX IPUYMH TEXHOTCHHBIX H
OKOJJOTHYCCKHUX KaTaCTPO(I);

c(hOpMHUPOBAHHOCTb YMEHUSI MPUMEHITh TEOPETHUECKUE 3HAHUA O (DU3UKE Ha MPAKTUKE, PEIIaTh
¢dbusznueckrue 3adaud; IMUIAHUPOBAaTh B IOBCEAHEBHOW JKU3HH CBOM [EHCTBUS C MpPUMEHEHUEM
MOJYYCHHBIX 3HAHUN 3aKOHOB MEXAHHWKH, DJJIEKTPOJAMHAMHUKH, TEPMOJIUHAMUKUA H TEIJIOBBIX
SIBJICHUI;

OBJIQJICHUE OCHOBaMH  OE€30MAaCHOTO  KCIOJBL30BaHMSI  €CTECTBEHHBIX W HMCKYCCTBEHHBIX
OJICKTPUYCCKUX W MArHuTHBIX HOJ'IGI\/II, OJICKTPOMArHuTHBIX W 3BYKOBBIX BOJIH, €CTCCTBCHHBIX H
WCKYCCTBEHHBIX HMOHHM3HMPYIOUIMX W3JIY4YCHUH BO U30CKAaHHE WX BPEIHOTO BO3JCHCTBHUS Ha
OKPYXAIOIIYIO CPEly M OPIaHU3M YelIOBEKa;

e c(OPMHUPOBAHHOCTb YMEHUS MPUMEHSATh JOCTHKEHUS (PU3UKU U TEXHOJIOTHH /Il PAallHOHATIBHOTO
MIPUPOIONOIB30BAHUS;

c(OPMUPOBAHHOCTh COOCTBEHHOM MO3UIMU [0 OTHOUIEHHIO K HH(OpMaluu, IMOJIydaeMoill u3
Pa3IMYHbIX UCTOYHUKOB.

5. TemaTn4yeckoe MJIaHNPOBaHHUeE
€ YKa3aHHeM KOJIMYecTBAa YaCcOB, OTBOAUMBIX HA OCBOCHHE KAXKI0H TeMbl

10 xkaacc

Pa3nen, rema KOJIMYECTBO 71a00paTOPHBIX | KOHTPOJIbHBIX




4acoB pabot pabot
Kunematuka 12 2 1
JInnamuka 11 1
3aKoHBI COXpaHEHUsI B MeXaHHUKe 6
CraTtuka 4 1
OcHoBbl MKT u TepMoanHaAMUKH 12 2
TenJioBble MAIIMHBI 2
ArperaTHbie COCTOSTHUS BellecTBa. | 8 2 1
da3oBble Nepexoabl
DJIeKTPOCTATHKA 9 1
IloBTOpPEHUE 4 1
UTOro 68 6 6

OcHoBHOe coaep:kaHue OcHoBHbIe BU/bI y4eOHOH 1eATeJIbHOCTH Ocuogrnie
HanpaBJIeHUs1
BOCIHUTATEIbHOM
JAeATeJIbHOCTH
Kunemaruka - 12 yacos
[Tonmoxxenne Tema B mpoctpaHcTBe. | OOBACHATH CMBICT MEXaHUYECKOTo JIBUXeHHs, | 5,6,7,8

CriocoOsl ONHCaHUs MEXaHUYECKOT O
JIIBIDKEHUS. CucreMmsl OoTCUéTa.
IIepemenienue. ITyTs. CkopocTs.
[IpssMonHENHOE PaBHOMEPHOE JBUYKEHUE
II0 TUIOCKOCTH. Pemenue 3a1a4 KWNHEMAaTUKH
MPSIMOJIMHEHHOTO PAaBHOMEPHOTO JABM)KEHUS
o IJIOCKOCTH. I'padpuueckuit u
aHAJIMTUYECKUI CIOCOObI perieHus.
OtHocuTenbHOCTh  BWKEHUA. CloXeHHe
JBIDKEHUM. 3aKOH CIIOKEHHS TMepEeMEeIeHUN
u ckopocrer. Yckopenue. [Ipsamonnneinnoe
paBHOYCKOpeHHOe JBMkeHue. CBoOomHOE
naJicHUE. Pemenue 3a1a4y 0
PaBHOYCKOPEHHOM JIBUKCHHH.
I'paduueckuii 1 aHATUTUYECKUH CIIOCOOBI
peuieHus. PaBHOMepHOE JBMXKEHHE IO
OKpY>KHOCTH. YTrioBas ckopocTb. llepuon
M 9acToTa BpAILICHUS. CxopocThb
U YCKOPEHHE IIPU PaBHOMEPHOM JBUKEHHUU
no okpyxHoctu. IloBTopeHume mno Teme
«Kunemaruka»

Jlabopamopuwie pabomot

1. Omnpenenenue yckopeHus Tena IpH
PaBHOYCKOPEHHOM MPAMOJIMHETHOM
JBUKECHHM.

2. OmnpeneneHue BBICOTHI MOABEMA TeNa,
OpOLIICHHOTO  BEPTUKAJIbHO  BBEepX  (c
HCIIOJIb30BAHUECM O60pyI[OBaHI/Iﬂ LCHTpa
«Touka poctay).

KonTpoubnas padora Ne 1

CUCTEMBI OTCU€Ta; BHIOUpATh CUCTEMY OTCUETA
(Temo orcu€ra, CBSI3aHHYI0 C HHUM CHCTEMY
KOOpJIWHAT W Yachl) Ha TIUIOCKOCTU H B
MIPOCTPAHCTBE.

OnpenensiTh MEXaHUYECKOE JIBIKEHUE, TaKue
MOHATHS, KAk TOYEYHOE TeJIOo, CHCTEMa
OTCUYETa, TpPaeKTopus, MpsIMOJIUHEITHOE
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE IBUKEHUS,
MepeMENIeHUE U CKOPOCTh MPAMOJIUHEHHOTO
PaBHOMEPHOTO JBUKEHUS, CPEIHSSI CKOPOCTh,
MTHOBEHHAasi CKOPOCTb, YCKOPEHHE.

OOBSICHATE OTHOCUTEILHOCTHL MEXaHHYSCKOIO
JIBHOKCHUS, HCIIOJIb30BaTh TIPUHIIUTL
HE3aBUCHMOCTH JIBIDKCHUU TIPH HX CIIOKCHHH,
3aKOH CJIOKEHUSI IEPEMELIEHU U CKOPOCTEM.
OnucelBaTh MEXaHMYECKOE JBI)KECHHE Ha
IJIOCKOCTH B TpaueckoM U aHATUTHYECKOM
BHAX.

Hcnonb3ys 3akOH ABUKEHUS, OTBEUaTh HA JBa
Bompoca («rme?» m «korja?») O TOJOKCHUH
TOYEYHOT'O TeJla B MPOILIECCE €ro JBHXKECHUS:
TS PaBHOMEPHOTO MIPSIMOJTMHEITHOTO
IBIOKEHUA, PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JBW)KCHUS, PaBHOMEPHOTO
IBUKCHHUSI TI0  OKPYKHOCTH. [IpoBOIuTH
MPSIMBIE U KOCBEHHBIE U3MEPEHUSI KOOPIMHATHI
Tela, BpEMEHU JBHOKCHUS, CKOpOCTH
Y YCKOPEHHUS MPU MPSIMOJIIMHEHHOM JBHIKEHUH,
YIII0BOM CKOPOCTH W MIEPHUOAA OOpaIeHus mpu
JBIDKCHUH 10 OKPYKHOCTH.




«Knnemaruka»

Tembl npoeKmHbIX U UCCIE006AMENbCKUX
paoom

1. Tpaduueckuii W  aHAJTUTUYCCKUU
CHIOCOOBI pelICHHS] KHHEMATHYECKUX 3a71ad.
2. IlpumeHeHue SBJICHHS CBOOOJHOIO
MajieHus Teja s M3MEpPEHUsi BpEMEHU
pEeaKIMK YeI0BeKa.

OnwuceiBaTh  0COOCHHOCTH  KPHUBOJMHEHHOTO
JIBYDKEHUS, MOCTYNATEIbHOIO u
BpAILATENIBHOTO JBUKEHUN TBEPIOTO TEIIA.
OmnpenensaTs paBHOMEPHOE JIBUKEHHE TeJla I10
OKPY)KHOCTH U €ro XapaKTEepUCTUKU, TaKue
NOHATUS, KAaK  pajnuyc-BEKTOp,  YIJoBas
CKOpOCTB, MIEPHOJ U YaCTOTa OOpaIeHHs.
OOBACHATH CMBICI 3aKOHAa PABHOMEPHOIO
JBUKEHHMSI TOUEYHOI'O TejJa IO OKPYXHOCTH.
Beimonuare 9KCIEPUMEHTANIbHbIE
HCCIIEI0BAHUSA IIPSIMOJIMHEMHOTO
PaBHOYCKOPEHHOI'O JBM)KEHUS, PABHOMEPHOTO
JBUKEHMSI 110 OKPY)KHOCTH.

Pemate  ¢usnyeckue 3amadd, HUCHONB3YS
3HAHUE 3aKOHOB IIPSAAMOJIMHEWHOTO
PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
JIBUKEHUM, PpPaBHOMEPHOIO JIBWJKEHUS 110
OKPY)KHOCTH,  OIpeleNeHudl  (PU3NYecKux
BEIMYUH, aHaIUTH4YeCKux  (popmyn) u
rpadMuecKux 3aBUCHUMOCTEH MeX1y HHMH,
BbIOpaHHBIX duznyeckux MOJEIIEH,
MPEACTaBIsAS OTBET B OOIEM Bujae W (WiIH) B
YHCJIOBOM BBIPAKEHUU

Junamuka - 11 yacosn

3akoH uHepuuH. MHeprualbHbIE CHCTEMBI
orcuéra. IlepBbiii 3akoH Hbrorona. Cuia.
N3mepenne cun. HWueptHOCTB. Macca.
Bropoii 3akon Herorona. Bzaumopericteue
ten. Tperuii 3akoH Hetotona. [lepopmaruu.
Cuna ynpyroctu. 3akoH [I'yka. Cuia
TpeHus. Pemenue 3amad o IBHKEHUH Teja
IO  JIEHCTBUEM  HECKOJIBKUX CHJ, O
IBUKEHMM  B3aWMOJEHCTBYIOIIMX  Tel.
JluHaMMKa ~ paBHOMEPHOIO  JBW)KCHHUS
MaTepUaIbHOW TOYKH IO OKPYKHOCTH.
3aKOH BCEMMPHOIO TITOTEHHMs. [[BukeHME
IUIAHET M HMCKYCCTBEHHBIX CIYTHHUKOB.
3aKoHbI Kemnnepa. ITpuHnun
oTHOcHTeNnbHOCTH ["anuies. HepunanbHbie
Y HEMHEPLMAIbHBIE CHCTEMBI OTCUETA.
[ToBTOpeHnue no teme «J{uHamuka»
KourpoabHnas padora Ne 2 «luHamuka»
Tembl npoekmublx u uccie008amenbCKux
paoom

1. N3yuenue Pa3IMYHBIX BHUIOB
neopManuy, YOPYrUX M IJIACTUYECKUX
nedopmaruii.

2. WsmepeHue cCuibl, HEOOXOAMMOW IS
pa3pbiBa HUTH.

3. Oneir KaBeHauma 10 H3MEPEHUIO
rpaBUTALMOHHON MTOCTOSTHHOM.

4. 3akonsl Kemnepa: ncTopusi OTKpBITHS,
¢buznueckas CYILIHOCTb, pUMEPBI
IIPUMEHEHHS.

5. IlepBble HMCKYCCTBEHHBIC€ CIYTHUKH

OOBSACHATD  OCHOBHBIE  CBOWCTBA  TaKUX
ABJICHUH, Kak MEXaHW4YeCKOoe JCHUCTBHE,
JBUKEHHE TI0 WHEPLUU, B3aUMOJEHCTBHE Tell,
UHEPTHOCTb, eopMaLus, TpeHue.

OOBSACHATH  CMBICT  Takux  (PU3MYECKHUX
MOJIENEH, KaK MaTepuaibHas ~ TOYKa,
cBOOO/JIHOE Tello, MWHEpIHUallbHas CcUcTemMa
OTCU€Ta.

BriOupaTe MHEpHHATBHYIO CUCTEMY OTCUETa,
COOTBETCTBYIOIYIO YCIOBHIO 3aa4u.
OOBsICHATD MPUHIIAI OTHOCUTEIBHOCTH
lNanunes. OnucbBaTh OTINYKME MHEPLUAIBHON
CUCTEMBI OTCUETA OT HEUHEPIIHATIBLHOM.
OnuceiBaTh B3aUMOJEHCTBUE TEJ, HCIONb3YS
Takue (u3nmueckre BENUWYHMHBI, KakK Macca,
CHJIa, YCKOPEHUE; UCI0JIb30BaTh eaquHuIbsl CU.
OO0bscHATh cMbicn 3akoHOB HproToHa, I'yka,
TPEHMs, BCEMHUPHOIO TATNOTEHMs, pEIIaTh
3a/la4M Ha UX UCIIOJIb30BAHHUE.

IIpoBoauTh HpsiMble M KOCBEHHBIE W3MEPEHUS
(Gu3NYeCKUX BEJIMYUH: Macchl, IUIOTHOCTH,
cuibl. OneHuBaTh MOTPEIIHOCTH NPSIMBIX U
KOCBEHHBIX U3MEPEHUU.

HaxomuTe cymMmy cuil, HalpaBJIEHHBIX BJOJIb
OJIHOM MPSIMOM WJTU TIOJ] YTJIOM.

[TonuMaTh U OOBSACHATH CBOMCTBA M3y4aeMbIX
CHJI, OTBEYATh HA YETBIPE BOIIPOCA O CHUJIE.
Paznuyarh cuimy TSKECTHM M BEC Tena, CHILY
TPEHHUS ITOKOSI M CUITy TPEHHUS CKOJIbKEHUS.
IIpencraBnsaTe pe3yiabTaTbl  U3MEPEHUNM U
BBIYMCJICHHI B BUJE TAaOMUIl M TPaQUKOB M

1,2,3,7




3eminn

BBISBJIATH HA UX OCHOBE 3aBUCUMOCTH CHIIBI
YOPYTOCTH OT yJUIMHEHUs TMPYKHUHBI, CHIIbI
TPEHUS OT CUJIBI HOPMaJIbHOM PEaKILUU OIOPHI.
Pemarp pusmueckue 3amaun o ABMXKEHUU Tela
IO/, IEUCTBUEM HECKOJIBKUX CHUJI, O JIBHKCHUHU
B3aUMOJCHCTBYIOUIUX TeJI, B TOM YHCIE O
PaBHOMEpPHOM  JIBHOKCHUM  MaTepUaJIbHOU
TOYKHM IO OKPY>KHOCTH, O JBHIKCHHUHU IJIAHET U
HCKYCCTBEHHBIX CIIyTHUKOB, UCIIONIB3YsI
AJIrOPUTMBI PEIICHUS 3a]1a4.

3aKkoHBbI COXPaHECHHUS B MEXAHUKE - 6 yacon

Nmmnynbe. N3menenue UMITyJIbCca
MaTtepuaabHoi Touku. Cucrema Tei. 3aKkoH
coxpaHeHus wummynbca. LleHTp Mmacc.
Teopema o0 JABM)KEHHMHM LIEHTpa Macc.
Mexanuueckass  pabota.  Beruucienue
paboter cwi. MomHocTh. KuHertnueckas
SHEprusl. [TorenuuanbHas SHEprusl.
MexaHuuyeckass JHEpPrUsi CHUCTEMBl Tel.
N3meHeHne MexaHMUYECKON IHEepruu. 3aKOoH
COXPAHEHHUS  MEXAHWYECKOW  DHEPIUH.
Pemenne 3amady ¢ MCHOIB30BAHUEM 3aKOHA
COXPAaHEHHUS MEXaHUUYECKOM 3HEepTrun

Tembl npoeKmHubIX U UCCTE008AMENbCKUX
pabom

1. PeakTuBHOE JABMKEHUE B PUPO/IE.

2. Ucropus pa3BUTHS KOCMOHABTUKH.

3. IlpuMeHeHue 3aKOHOB COXpaHEHHS B
MEeXaHHUKe

OnwuceiBatb MEXaHUYECKOE JIBUKCHHE
MaTepUaIbHOU TOYKH u CUCTEMBI
MaTEPHAIBHBIX TOYEK, MCIOJb3Yys I 3TOrO
3HaHUE TakuX (U3HYECKUX BEIWYHMH, Kak
UMITYJIbC, MMITYJIbC CHJIBI; MOHSTHS: CHCTEMA
T€Jl, BHYTPEHHHE W BHEIIHUE CWJIBlL, LIEHTP
Macc.

OOBSCHATH  CMBICT  3aKOHAa  COXpPaHEHUS
UMIIy/bca, OOBSACHATH €ro CoJepKaHue Ha
YPOBHE B3aUMOCBSI3U (PU3NYECKUX BEIMYUH;
OOBSICHATH CMBICII TEOPEMBl O JBUKECHUU
LIEHTPA MacC CUCTEMbI MaTEpUAIbHBIX TOUYEK.
Pemars busnueckue 3a/1a4u c
UCIOJIb30BaHUEM 3aKOHa COXpaHEHMUSI
UMITyJIbCA M 3aKOHAa COXPAaHEHUS NPOCKUUU
HMITYJIbCA, TEOPEMBI O JBUKEHUH LIEHTPA Macc.
OOBACHATH TaKHE MOHATHSA, KAK MEXaHUYECKas
paboTa, KHHETHYECKasi SHEPIUsl Teja, CUCTEMa
TE€J, MOTEHLHAJIbHBIE CHWJIbI, IOTEHIMAIbHASA
SHEPTUsl CUCTEMBI TeJl, BHYyTPEHHUE U BHEILIHUE
CWJIBI, MEXAaHHWYECKasi JYHEPrusl CHUCTEMBI Tell,
MoIHOCTb. DopmynupoBaTh  onpeaeneHus
JaHHbIX NOHATHH. Mcronb3oBarh — Takue
¢u3nueckre BEIMYMHBI, KaK MeXaHW4ecKas
paboTa,  KUHeETWYecKas  DHHeprus  Tena,
MOTEHIIMAJbHAsl  DHEPrusi  CHCTEMBbI  Tell,
MeXaHu4eckass »JHeprusi, Juid OOBSCHEHUsS
W3MEHEHUS MEXaHMYECKOM SHEpPruu CHCTEMBbI
TEJN, 3aKOHAa COXPAaHEHHUS  MEXaHHYECKON
SHEPTUH, pEIICHUS 3a]1a4.

@opMynMpoOBaTh  3aKOHbl ~ HU3MEHEHHA U
COXpaHEHHUs MEXaHUYECKOM SHEpruH,
OOBSICHATH WX COJIEpKaHME Ha  YypPOBHE
B3aMMOCBS3U (GU3NYECKUX BeluyuH. PemaTth
¢usnyeckue 3a7ayd Ha BbIUUCIIEHHE pabOThHI
CHWJI, MOIIIHOCTH, KUHETUYECKOW SHEPTUU Tena,
MIOTEHLIMAJIBbHOW DHEPIUU CHUCTEMBI TEJ, Ha
MIpUMEHEHNE 3aKOHa COXpaHEeHHUs
MEXaHUYECKON IHEPIrUun

6,7,8

Craruka -4 4aca

Teépmoe teno. PaBHoBecue Tena. MoMeHT
CHJIBL. Y CIIOBUSI paBHOBECHS TBEPAOTO TeJa.
IIpocteie  mexanu3mbl.  Koaddumment
MOJIE3HOTO JeHCTBUS. [ mapocTatndeckoe

OOBACHATH YCIIOBHSI paBHOBECHUsI TBEPIBIX Tell,
BHJIbl PaBHOBECHs TBEPAOIO TEJNA; ONMHMCHIBATH
nepenady JAaBJICHUS XHUIKOCTAMU M Ta3aMy,
SBJICHUS TMAPOCTATUYECKOIO U aTMOC(HEPHOTro

6,7




JaBJICHUE. ATtMmocdepHoe JIaBJICHUE.
3aKoHbI TUAPO- u a’POCTATUKH.
[ToBTOpeHue o TeMam «3aK0HBI

COXPAaHEHHUs B MeXaHHKe», «CTaTHKa»
KonTtpoabnas padora Ne 3

«3aKOoHBI COXpaHEHH B MeXaHHKe),
«Crarukay

Tembl npoeKmMHbBIX U UCCIE006AMENbCKUX
pabom

1. HccnenoBanue MpOCTBIX MEXaHU3MOB.
N3yuenune «30510TOT0 mpaBuia MEXaHUKW.
2. Uctopusi oTkpbITUs 3akoHOB Ilackans u
Apxumena.

3. Ompir Toppuyernn mo OOHAPYKEHHIO
aTMOC(EpHOTrO TaBJICHHUS.

4. CooO0mmaroruecs
TUAPABINYECKIE MEXAHU3MBI.
5. Metoasl uW3MEpeHUs apTepUaIbHOro
KPOBSIHOTO JIABJICHUA.

6. McTopus pa3BUTHS BO31yXOIUIaBAHUS

COCYyIbL n

JaBJICHUS, TUIABAHUS TEl.
OOBSCHATH  CMBICT  TaKoW  (Qu3NUECKOU
MOJIETIH, KaK a0COJIIOTHO TBEPIOE TENO, TAKHX
(U3MYECKUX BEJIMYWH, KaK IIEYO CHUIHI,
MOMEHT CHUIIBI, KII, JaBJICHUE,
BBITAJIKMBAIONIAs CHJIA.

Pemarp Qusudeckne 3amaun Ha TpPUMEHEHUE
YCJIOBUI paBHOBECHUS TBEPABIX Tel,
BblunciieHne wmomHoctd W KIIJ mpocteix
MEXaHU3MOB, 3aK0HOB [lackamns, Apxumena.
[lonnMaTh U OOBICHATH CMBICI «30J0TOTO
npaBuwjia  MEXaHUKU» W YCIOBHS  €ro
BBITIOJIHEHUS; TPUHLUIN JEUCTBUS TMPOCTHIX
MEXaHU3MOB.

[IpuBoauTH MIPUMEPHI MPaKTUYECKOTrO
HCIIOJIb30BAHNUS 3HAHWM O 3aKOHAX CTaTHKH,
THUAPO- M a3POCTATHKHU.

I[Ipy  moBTOpeHMM  MaTepuaia:  pemiaTh
¢du3nueckre 3ala4v Ha BBIYHCICHUE PaOOTHI
CHUJI, MOIITHOCTH, KHHETUYECKON HPHEPruu Tena,
MOTEHIIMATBLHON HSHEPrUM CHUCTEMBI TeJ, Ha
MPUMEHEHUE 3aKoOHa COXpaHEHUs
MEXaHUYECKON DHEPTHUN.

OcnoBbl MKT u Tepmoannamuku - 12 yacos

OcunoBubie monoxenuss MKT. Xapakrep
JNBUKEHUS W B3aUMOJECHCTBUS MOJIEKYN B
ra3ax, OKMJIKOCTAX U TBEPIABIX Telax.
TemoBoe IBUKEHHE aTOMOB U MOJIEKYII.
bpoynoBckoe  mBmxkenue.  [uddysus.
Macca wmonekyn. KonudecTBo BemiecTsa.
Momnsiprass  macca.  TepmoanHamudeckas
cucTema. Buyrpennss JHEprus
TEPMOJUHAMHYECKON CHCTEMBI U CIIOCOOBI
€€ U3MEeHEeHUs. 3aKOH COXpaHEHMsI SHEPTUU
B TEIUIOBBIX IIporeccax (MepBbli 3aKOH
TEPMOJMHAMHKH).  3aKOH  COXpaHEHHus
sHepruu. Temmeparypa U TEMJIOBOE
paBHOBECHE. Hyneoit 3aKOH
TepMoauHaMHUKU. KoIu4ecTBO  TEmoTHI.
VaenpHas U MOJSIpHAs —TEIUIOEMKOCTH
BeulecTBa. Pemenue 3agad o TemnooOMeHe.
3akoHbl HJeanbHOro rasza. O0beanHEHHBIN
ra3oBblil 3aKOH. YPaBHEHHE COCTOSHUSA
uaeanpHoro rasa. (OCHOBHOE YypaBHEHME
MOJIEKYJISIPHO-KUHETHYECKON TEOpUH.
Temnepatypa Mmepa cpenHei
KMHETUYECKOM  SHEpPruu  XaoTUYECKOTro
JBUKEHUS MOJIEKYII. Pacnipenenenue
MOJIEKYJ Ta3a mo ckopocTsaM. [Ipumenenue
IIEpBOrO0  3aKOHAa  TEPMOJMHAMUKH K
n3zobapuyeckomy mpoueccy. I[IpumeHenue
[IEpBOrO0  3aKOHAa  TEPMOJMHAMUKH K
N30XOPUYECKOMY, HM30TEPMHYECKOMY U
aIMadaTUIeCKOMYIIPOIIECCAM.
Jlabopamopnwie pabomut

OOBACHATL SBJIEHHUS TEIUIOBOIO JIBHKEHUS
MOJIEKYT, OpOYHOBCKOTO IBUKEHUS,
mudpdys3un. dopMynIHMpoBaTh OCHOBHBIE
MMOJIOKCHUS MOJIEKYJISIPHO-KUHETUYECKON
TEOPUH.

OnwuceiBaTh B3aMMO/ICHCTBHUE MOJIEKYJI
BEIIECTBA B Ppa3IUYHBIX arperaTHbIX
COCTOSIHUSX.

JlaBaTh omnpeneneHuss MoJis, MOJIIPHOW MaccChl,
OOBSICHATH CMBICIT 3TUX (PU3MYECKUX BEJIMYMH,
ux equauI] B CH.

OOBACHATh (PU3NYECKUN CMBICT TOCTOSTHHOM
ABorazpo; pemarb (QuU3MYECKUe 3ajJadyd Ha
ONpEACIICHUE MOJIIPHOM Maccbl M Macchl
MOJIEKYJT Pa3IMyYHbIX BEIIECTB, YHCIa MOJIEH U
4yclia MOJIEKYJ BEIIeCTBa 3aJaHHOW Macchl,
o0béma. OmnuchiBaTh U3MEHEHUE BHYTpEHHEH
SHEPrUU TEPMOJAMHAMUYECKOW CHUCTEMBI IIpU
COBEpIIEHUH PabOThl U NPU TEIIOOOMEHE.
Omnpenensitb M OOBICHATH CMBICT TaKHX
MOHATHM, KaK TEepMOAMHAMUYECKAas CHCTEMA,
BHYTPEHHSIA JHEprus, TEIIOBOE
(TepMOIMHAMUYECKOE) PAaBHOBECHE, CPEIHSIS

KMHETUYECKast SHEprus TEIJIOBOTO
(Xa0THUECKOTO) JBUKECHHUS MOJIEKYJI,
TEMIEpaTypa.

Hcnonb3oBate Takue (PU3HYECKHE BEITUYMHBL,
Kak  Temrmeparypa,  JaBleHHE,  OOBEM,
KOJINYECTBO TEIUIOTHI, TEIUIOEMKOCTb,

y,[[eHBHaH nu MOJISIpHaSI TeHHOéMKOCTI/I, HpI/I
W3YYECHUU CBOWCTB TEJI W TEIJIOBBIX SIBICHUU;

1,6,8




1. Onenka pa3mepoB MOJEKyJIbl Macia (c
HUCIIOJIBb30BaHHUEM O60pyI[OBaHI/Iﬂ LCHTpa
«Touka poctay).

2. H3yyeHue  3aBUCHUMOCTH  MEXKIY
JABJICHUEM 1 00BEMOM rasa npu
IIOCTOSIHHOM TeMITepaType
Temwvl npoekmuvlx u uUCC1€006aMmMenNbCKUX
pabom
1. Pons quddy3un B npupoe.

2. Marepuanbpl u GacoHBI OJIEKIBI IS
Pa3IMYHBIX KIIMMATUYECKUX YCIIOBUM.

3. Biuwmsame  xioumMarta Ha  BBIOOp
CTPOUTEIBHBIX MAaTEPUATIOB U KOHCTPYKIIMHU
YKUJIBIX TIOMEILICHUM.

4. Hcropuss pa3BUTHUS TEPMOMETPHH.
Pasnuunble TemmeparypHble IIKadbl U HMX
MIPUMEHEHUE.

5. Ucropust OTKpBITUS ra30BbIX 3aKOHOB.

6. Onpit LlITepHa Mo U3MEpEeHUI0 CKOpOCTEN
JBUKEHUS MOJIEKYJI

UCIOJb30BaTh  O0O3HAUYEHUs  (PU3HMUECKUX
BEIMYUH U €AWHUIBI (PU3NYECKUX BEJINYHMH B
CH.

IloHnMaTh CMBICII 3aKOHA COXPAHEHUS SHEPTUU
B TEIUIOBBIX  Ipoleccax  (MepBblil  3aKOH
TEPMOJIMHAMUKH ), HYJIEBOTO 3aKOHa
TEPMOJAMHAMMKY, 3aKOHOB HJCAJILHOTO ras3a,
YPAaBHEHHUs COCTOSHHSA HJEAJIBHOIO rasa u
ocHOBHOTO YypaBHeHHS MKT; OOBICHITH HX
COIep)KaHMe Ha  YPOBHE  B3aMMOCBA3HU
(U3NIECKUX BETUYMH.

[IpoBonuTh mpsMble HU3MEpPEHUs (PU3HMUECKUX
BEIMYMH: Macchl, OO0BEMa, TEeMIIepaTyphl,
JIaBJICHHsI; KOCBEHHbIE U3MEPEHUs (PU3HUECKUX
BEJIMYMH: BHYTPEHHEW DSHEPIuH, KOJIMYECTBA
TEIJIOTHI, yIIeIbHOU u MOJISIPHOM
TEIJIOEMKOCTEN BEIIECTBA; OLICHUBATh
MOTPEIIHOCTH  HPSMBIX U KOCBEHHBIX
W3MEpEHUNl TeMIeparypbl, Macchl, 00bEMa,
IJIOTHOCTH.

[IpencraBnaTe pe3ynbTaTsl HU3MEPEHUH  C
MIOMOILbIO TAaOuIl, rpa)uKOB U BBIABIATH Ha
9TOW OCHOBE HSMIMPUYECKHE 3aBUCHUMOCTH;
aHAJIN3MPOBATh XapaKTep 3aBUCUMOCTU MEXIY
(U3NIECKUMHU BETMIUHAMH.

Hcnonp30BaTh TEPMOAVMHAMHUUYECKYIO KLY
KenbBuHa, ocyllecTBIsATh MEPEBOJ 3HAUEHUI
Temneparypsl A wkan Kenssuna u Llenscus.
Pemate ¢duznueckue 3a/1a4n Ha
HCIIOJIb30BaHNE IIEPBOTO 3aKOHa
TEPMOJAMHAMMKY, 3a/Jadydl Ha ONpeJesieHue
KOJIMYECTBA TEIUIOTHI, TEMIIEPATyphl, MaccChl,
YAETbHOM  TEIUIOEMKOCTH  BEIIEeCTBA  IpHU
TETI000MEHE.

[lonumatb U  OOBSICHATH CMBICA  TaKHUX
¢u3nyeckux Mojenei, Kak paBHOBECHBIN
MIPOLIECC, UJICATIbHBIN Ia3.

N3o0paxkatb  rpaduyeckn  3aBHCHUMOCTb

MEXIY MakpoInapameTpaMu
TEPMOJAUHAMUYECKOMN CUCTEMBI JUIst
H30IIPOLECCOB.

[TpuMeHsATh TEpBBIA 3aKOH TEPMOJUHAMUKU
K M30IpoIieccaM, OTBeYaTh Ha YEThIPE BOMPOCca
0 COCTOSIHUU CHUCTEMbI B TEPMOJUHAMUYCCKOM
Tporecce.

Pemrate usuueckue 3agauv ¢ MpUMEHEHHEM
3aKOHOB HEaJbHOIO ra3a JUisi W30MPOIIECCOB,

00BeTMHEHHOTO ra3oBOro 3aKOHa, c
MIPUMECHCHHEM MIEPBOTO 3aKOHA
TEPMOIUHAMUKHU K HM30TEPMHUECKOMY,
M300apHUECKOMY, N30XOPUIECKOMY

1 anadaTHYeCKOMYy IpoIiieccam

TemnoBble MammHbl. BTopoii

3aKOH TEPMOJAMHAMHUKH - 2 yaca

[IpeoOpa3oBanue »SHEPruu B  TEIIIOBBIX
MamuHax. [IpuHIMN HEeUCTBUSI TEIUIOBBIX

OnpenensiTb  OCHOBHBIE  YacTH  JIFOOOTO

TEIJIOBOTO JIBUTATENs (HarpeBarenb,

1,2,6,7




MamuH. KITJ[ TeruioBeix aurarenei. Llukm
Kapno. Brtopoli 3aKOHTEpMOJAMHAMUKHU.
HeoOpatuMocTh poIieccoB B IPUPOIC.
Temwvt npoekmmuvlx u ucCc1e006amenbcKux
pabom

1. DKOJIOTUYECKHUE poOIIeMbI
WCIIOJIb30BAaHUSI TEIJIOBBIX MAILIMH: aHaIU3
U CIIOCOOBI pelIeHHUs.

2. Bropoii 3akOH  TEPMOJUHAMHKU:
(bopMyInUpOBKH, aHAIU3 PabOThl TEILIOBBIX
MaIII1H.

3. Urpymka «mpromas NTUYKa» («IITHYKa
XotTabbIua») — BEYHBIN JBUTATENH?

XOJOAUIBHHK, pabouee Teno).

OOBACHATP TMPUHIUIN JEUCTBHUS  TEIJIOBBIX
MamuH. Beraucnate KIIJ w1 makcumanbHO
B03MOkHBIN KIIJI TeraoBBIX IBUTATEIICH.
OOBSICHITH CMBICIT BTOPOTO 3aKOHa
TEPMOJIMHAMUKH B Pa3IMYHBIX
(hopMyIIHpOBKaX. [IpuBoauTh MIPUMEPBI
HEOOpaTUMBIX TIPOIECCOB, XapaKTepU30BaTh
Mepexo]l TEPMOAMHAMUYECKON CHUCTEMBI OT
MOPSIIKA K XaoCy

ArperaTtHble COCTOsIHUS BenlecTBa. @a3oBbie mepexo/nbl - 8 4acoB

Wcnapenne u konaeHcauus. CKOpOCTb
nporecca ucnapeHus. HacwllieHHbI nap.
Brnaxnocts BO3/yXa. N3smepenne
BJIAKHOCTH. VY nenbHas TEIJI0Ta
napooOpazoBanusi. Kunenue. 3aBUCHMOCTH
TeMIIepaTypbl KHUIEHUS OT  JIaBJICHUA.
Crpykrypa TBEpabIX Ten. IlnaBnenue u
KpUCTAJUIU3ALUA. VYnenbHas ~ Temora
mwiaieHusa.  IloBropenne 1o  Temam
«OcHoBpl MKT wu  TepmMoauHaMUKN,
«TemoBple  MalIMHBDY, «Arperarsslie
coctosiHus BenecTBa. @a3zoBbie nepexoab»
Koutpoabnas padora Ne 4

«OcnoBbl MKT 1 TepMoAnHAMHUKH
Jlabopamopuwie pabomot

1. M3MmepeHne OTHOCHUTENBHON BIIAKHOCTH
BO3/yXa.

2.0npeneneHue TeMIepaTypbl IUIaBICHUS
0JI0OBa (C WCIMONB30BAHUEM OOOPYAOBAHHS
nentpa «Touka pocray).

Temvl npoekmHbIX U UCCLEO08AMENbCKUX
pabom

1. Paznuunble MoAM(UKALIUU YTIIepoa.

2. McniapeHne 1 KOHJIEHCAIUS B IPUPOJIE.

3. INonumopdu3m BoAbI.

4. M3yueHue pocta KpUCTAIIIIOB.

5. JKuzmkue  KpUCTaUIBL:  CTPYKTYpa,
CBOICTBa, 001aCTH MPUMEHEHHUS

OnuceIBaTh, ONPENEIATh U OOBICHITH C TOUKU
3peHHsI MOJIEKYJISPHOW TEOpUHM  IPOLECCHI
W3MEHEHHUs arperaTHbIX COCTOSIHUM BEIIECTBa:
UCHapeHusT W KOHJEHCAIUHM,  KUICHMS,
IJIaBJICHUS U KPUCTAIIN3ALUH.

OnpenensaTb Takue MOHATUS U (U3UUECKUE
BEJIMYUHBI, KaK HACHIIIEHHBIN nap,
a0COJIOTHAsT BJIAXHOCTh M OTHOCHUTENIbHAS
BJIQXKHOCTh BO3/yXa, TOYKAa POCHI, yHAeIbHas
TEIJI0Ta NapooOpa3oBaHMsl, y/elbHas TEIIOoTa
KOHJICHCALIUY, YZAENbHas TEIUIOTa IUIaBICHUS
BEIIECTBA; TPAKTOBaTb CMBICH (PU3HUECKUX
BEJIMYMH.

PaccuuTsIBaTh KOJINYECTBO TETIOTHI,
Heo0xoIuMoe TUISt IUIaBJICHUS (v
KPHUCTAJUIN3ALIUH ) BELIECTBA,
napoo0pa3oBaHus (mm KOH/JICHCAIIUHN )
BEIIIECTBA; PACCUUTHIBATh YIEIbHYIO TEIUIOTY
IJIaBJICHUS u YETbHYIO TEIUIOTY
napooOpazoBaHMUsL.

OnwuceBaTh  CTPYKTYpPY  TBEPABIX  Tel,
XapakTepu30BaTh KPUCTAIIMUECKUE Tena, UX
OCOOCHHOCTH U CBOICTBa:  aHU3OTPOIIUIO,
MOTUMOP(H3M, U30TPOIIHUIO.

OOBSCHATD rpaduyecKyo 3aBUCUMOCTh
TEMIIepaTypbl BellecTBa OT BpPEMEHH B
rpoleccax IMaBlIeHUs U KPUCTAJUIU3AI|H.
W3mepsartpb OTHOCHUTENIbHYIO BJIQYKHOCTh
BO3/IyXa C MMOMOIIBIO ICUXPOMETPA.

5,78

DIIEKTPOCTA

THKA - 9 yacoB

DJeKTpu3anus Tell. [Ba BHJA
ANEKTpUYECKUX  3apsfoB.  [IpoBogHUKH
U TUDJICKTPHKHU. OObsicHeHne
ANEKTPUUYECKUX SIBJICHU. 3akoH
COXpaHEHUs JICKTPUUECKOTO 3apsiaa. 3aK0H
Kynona. [Mpunuun CYTIEPIIO3UIINH.
Crnoxenue INEKTPUUYECKUX CHIL
JlanpHONEWCTBME W OJM3KOJICHCTBHE.
DnekTpuyeckoe mnojne.  Hanpsx€HHOCTh
anekTpudyeckoro moisia. CuiioBble JIMHUU
AIEKTPUYECKOTO TOJIS. OpHoposHOe

OOBACHATD DIIEKTPUUECKHE CBONCTBA BEIIECTB,
3IEKTPU3ALINIO Te, TOJISIPU3ALU IO
MIPOBOTHUKOB (3TEKTPOCTATHICCKYIO
WHJYKIWIO) W JAUDJIEKTPUKOB HAa OCHOBE
aToMapHoro ctpoeHusi BemecTtBa. OOBIACHITH
CMBICT Takux (U3MYECKHX MOJeNeH, Kak
MOJIOKUTEIbHBIN u OTpHUIIATEIbHBIN
AJEKTPUYECKUE 3apsi/ibl, TUIAHETapHas MOJIEIb
aToma, TOYEYHBIN 3apan, JIMHUN
HaIpsHKEHHOCTH 3JIEKTPUUYECKOTO o,
OJIHOPOJIHOE JJIEKTPUYECKOE ToJIe.

1,58




JNekTpuyeckoe — mone.  PaGora  cun
aneKTpocrartnueckoro mnois. llorenunman
U Pa3HOCTh MOTEHILIUAJIOB.
OKBUIOTEHUIUATIbHBIE MTOBEPXHOCTH.
[IpoBoHUKHK B IIOCTOSIHHOM
JNEKTPUYECKOM 1mosie. JIudnexkTpuku B
IMOCTOSSHHOM AIEKTPUYECKOM ToJIE.
JusnekTpuueckas IIPOHUIIAEMOCTb.
Konpaencaropsi. Emkocts IIJIOCKOTO

KOoHJCHCaTOpAa. 9Hepr1/1>1 SJICKTPHUYCCKOI0O
IoJIs1 KOHJACHCATOpPA. HOBTOpeHI/Ie 10 TEMC
((9HCKTpOCT3TPIK3)>

KoHnTpoubHasn padora Ne 5
«JIeKTPOCTATHKA»

Tembt npoekmHuwIX U UCCIE008AMENLCKUX
pabom

1. MccnenoBanue CBOMCTB JJIEKTPUYECKOIO
3apsja.

2.  Omnpenenenue
JIEKTPU3ALINN.

3. M3ydyeHue KOHCTPYKLHUHU 3JIEKTPOCKOIIA
I'. B. Puxmana.

4. Onpeitel Kynona 1o u3ydeHHro
B3aUMOJICHCTBUS 3apsKEHHBIX Tel (IBYX
HEMNOJIBUYKHBIX TOUEUHBIX 3aps0B).

5. UccnenoBanue noreHuyana 3apsyKeHHOTO
MIPOBOJHHKA.

6. DnekTpocTaTUyecKast 3aliTa 00BEKTOB.
7. T'eneparop Ban ne I'paacda: ycrpoiicTso,
IIPUHLIMI JEHCTBUS, IPUMEPBI IPUMEHEHUS.
8. N3yueHue pacnpesneneHus 3apsaoB Ha
MIOBEPXHOCTAX MPOBOJHUKOB, MOJSAPU3ALUU
TUDJIEKTPUKOB.

9. KongeHncaropsl: Bumbl,
TIPUHIINAT JNEUCTBHS,
HCII0JIb30BAHNUS

3HaKa 3apsga  Ipu

YCTPOMCTBO,
HpUMEPHI

BocnpousBomuth  GuU3MYECKUN  CMBICT U
COZICp)KAHUE TOHATUSA <OJIEKTPUUYECKOE TI0JIe
KaKk BHUJ MaTe€puUu», XapaKTepHU30BaTh TEOPUHU
OJIM3KOJEHCTBUS U NAJIBHOAECHCTBU.
[lonuMate  CMBICT  3aKOHOB  COXpaHEHUS
3JIEKTpUYecKoro 3apsiia, KysioHa, npuHIMIa
CYMEpIHo3UIN  (CIOXKEHUSI  BICKTPUUYECKUX
cui); OOBICHATH conepkaHue 3akoHa Kymona
Ha YPOBHE B3aMMOCBSI3U (PU3HUYECKUX BEIIMYHH.
OnuceiBaTh Takue (U3HYECKUE BEITUYHHBL,
KaK OJJICKTPUYECKUN 3apsif, HaIpsHKEHHOCTh
3JIEKTPUYECKOTO MOJIsI, Pa3HOCTh MOTEHIIUAJIOB,
IIOTCHIIHAI, JUAJICKTPUYECKast
MPOHHUIIAEMOCTh,  EMKOCTh  KOHJIEHCATOpa,
SHEPTHSI DIIEKTPUUYECKOTO MO,

PemraTe buzndeckue 3aJ1a4n Ha
ucIonb30BaHue 3akoHa Kyrona, omnpenenss
HalpaBJieHUE JEHUCTBUSI KYJIOHOBCKMX CHII, O
paboTe OTHOPOIHOTO AIIEKTPUUECKOTO TIOJIA,
00 sHepruM U 3apsijie KOHJIEHCaTopa.
N3o06paxath JIMHUU HaIpsHKEHHOCTH
3JEKTPUYECKOTO OIS OAHOTO, ABYX TOYEUHBIX
3apsJIOB, ABYX 3apsOKCHHBIX TUIACTHH.
OnuceiBaTh  paclpeneieHue  3apsjgoB B
MPOBOJHUKAX U JUAJICKTPUKAX, MOMEIIEHHBIX
B OJHOPOJIHOE AIEKTPUYECKOE T10JIE;
OOBACHATH poIiecc MOJISIpU3AIAN
MIPOBOJITHUKOB U IUDJIEKTPUKOB

IloBTOpenue -4 yaca

IIpomexyTouyHas arrecTanus B opMe HTOTOBOIi KOHTPOJIbHOI padoThl Ne 6

11 kiaace

Pazgen, Tema

KOJINYCCTBO 4aCOB na60paT0pHLIX

pabort

IlocTOSAHHBIN JJIEKTPUYECKUIT TOK

2 1

MaruuTtHoe moJie

DJIEKTPOMATHUTHAS UHAYKIIUS

Mexannueckue KoJ1e0anus

DJIEKTPOMATrHUTHBIE KOJIeOaHus

MexaHnnueckue
BOJIHBI

H IJTEKTPOMArHuTHbLIE

Al B B N O

KOHTPOJIbHBIX
pabot




I'eomerpuyeckasi onTuKa

CBoilicTBa BOJIH

9J1eMeHTBI TECOPUHU OTHOCUTECJIBHOCTHU

KBanrToBas ¢pusuka. CtpoeHue atoma

Ddu3uKa aTOMa U AaTOMHOTI0 S1/IPa

Crpoenue Bcenennoit

IToBTOpEHUE

N| Wl O & N O o

UTOIro

OcHoBHOE CoaecpiKaHue

OcHoBHbIE BUIbI y'leﬁHOﬁ JACATCJIBHOCTH

OcHoBHbBIE
HanpapJIeHUus
BOCTIMTATEJIbHOM
JeTeTbHOCTH

IlocTossHHBIN J1eKTPUYeCKUil TOK - 11 yacoB

ITocTostHHBIM AIEKTPUYECKUI TOK.
VYcioBUs BOZHUKHOBEHUS JJIEKTPUUECKOTO
Toka. HampaBienne u cuna  TOKa.
DJeKTpuyecKas LeTb. CBoOoHbBIE
HOCHUTENH 3apsja. DJIEKTPUUYECKUN TOK B
IIPOBOJHUKAX. Bonbr-amnepnas
XapaKTepUCTHKA IPOBOAHMKA. 3akoH Oma
Ul ydacTKa Lenu. OJIEKTPUUYECKOe
CONPOTUBIICHNUE. VY nensHOE
NIEKTPUYECKOE CONPOTUBJIEHHE. Pacuér
COINPOTHBIIEHUSI CHCTEMBI, COCTOSALIEH u3

HCCKOJBKHX IMPOBOAHUKOB.
IlocnenoBaTenbpHOE u mapajiCJIbHOC
COCIUHCHUA PE3UCTOPOB. I/I3MepeHHe

CHJIbI TOKA U HaPSKEHUs
PaGota © MOIIHOCTH 3JIEKTPHUUYECKOTO
Toka. TemnoBoe nelicTBUE TOKA. 3aKOH
Jxoyns Jlenna. HMcrtouHuk TOKAa.
DONeKTpOABMKYIAs  Cuja.  3aMKHYyTas
JJIeKTpUYecKkas Ienb. 3akoH Owma s
IIOJIHOM WENU. OJIEKTPUYECKHH TOK B
EKTPOJINTAX.  DJEKTPOIM3 U €ro
IIPUMEHEHHE. DIIEKTPUYECKUI TOK B ra3ax.
[Inazma. DieKTpUYECKHl TOK B BaKyyMe.
DNEeKTPUYECKUI TOK B MOJYIPOBOJHUKAX.
ITonynpoBOIHUKOBBIE pUOOPBHI.
[Topropenne mo Tteme «llocTosHHBIM
NIEKTPUYECKUN TOK». PemeHne 3amau
Jlabopamopuwie pabomot

1. Wsmepenue OSJAC u BHYTpPEHHEro
CONPOTHUBIICHNS HCTOYHUKA TOKA.

2. OmpeneneHue 3JIEMEHTAPHOIO 3apsja
IIpU  DJIEKTPOJIM3€ (C  HUCIOIb30BaHUEM
obopynoBanus 1reHTpa «Touka pocTay)..
KonTpoubnas padora Ne 1
«I1OCTOSTHHBIN JIeKTPUYECKUI TOK»
Temwt NPOEKMHBIX u

OOBSICHIATH OCHOBHBIE CBOWCTBa
IIEKTPUYECKUX ABIICHU, KaK
ANIEKTPUYECKUH  TOK,  YCJIOBUA  €ro
BO3HUKHOBEHUS, TEIJIOBOE JNEHCTBUE TO Ka,
JNEKTPOJIN3,  DJIEKTPUYECKHMM  TOK B
JIEKTPOJIMTAX, Tazax (ra3oBble pa3psibl),
BaKyyMe (amuccus AJIEKTPOHOB),
IIOJIYTIPOBOIHUKAX, IIPOBOAMMOCTh
MOJIYTIPOBOTHUKOB.

OnucelBaTh  2JIEKTPUYECKHE  SBIICHUS,
UCIONB3YSl JUISL 3TOr0 Takue (QU3NYecKue
BEJIMYMHBI, KaK pa3HOCTb IIOTEHIUAJIOB,
HallpspKeHUe,  €MKOCTb  KOHJECHCATopa,
SHEPrUsl IEKTPUYECKOro IOJIs, CHjla TOKA,
COINPOTHUBIIEHUE, YJEJIBbHOE CONPOTHUBIIECHUE
BEIeCTBa, paboTa TOKa, MOIIHOCTh TOKa
(cpenssist u MruoBeHHas), DJIC, BHyTpeHHee
COINPOTHUBIICHUE HCTOYHUKA TOKa;
UCIONB30BaTh  MX  NpU  OOBACHEHUU
IIEKTPUYECKUX ABJICHUN M PELICHUM 3a/1ay;
UCIIOJIb30BaTh 0003HAUYEHUs (HU3HUECKUX
BEIMYMH U €IUHUL (PU3NUECKUX BEJIUYHH B
CH; nmpaBHIBHO  TPAakTOBaTh  CMBICH
UCTIOJIb3yeMbIX (PU3MUECKUX BEIHUYUH.
OOBSICHATh CMBICIT (DU3HYECKUX 3aKOHOB:
Owma s ywactka nenu, Jxoyna — Jlenua,
Oma g1 mnonHOW  (3aMKHYTOHM) — Liemw,

TaKuX

@apanes UIs  ANIEKTPONM3a; OOBSICHITH
coJiepKaHue 3aKOHOB Ha YpOBHE
B3aMMOCBSI3M (PU3HUECKUX BEIUYHH.

IIpoBonTh psIMbIE U3MEPEHUS
(Gu3n4eckux  BEIUYMH:  CHJBl  TOKa,
HaIpsDKEHUS, KOCBECHHBIE U3MEPECHUS
(GU3M4eCKUX  BEIMYUH:  COMNPOTUBIICHMS,
pabOTbl ¥ MOIIHOCTH TOKa; OIICHUBAThH
INOTPEIIHOCTH  HPSIMBIX M KOCBEHHBIX
U3MEPEHUM  CWIbl TOKA, HAaNpPsDKCHUS,

1,5,7,8




ucc1e006amenbcKux pavom

1. 3akon Oma aJisl y4acTKa Lenu 1 MOJTHON
(3aMKHYTOM) 1LIeNH: 3KCHEPUMEHTATbHBIC
000CHOBaHUS, buznvecKuit CMBICII,
IPaHUIbI TPUMEHHUMOCTH.

2. Pacuér morpemHocTedl U3MEpeHUi
CUJIBI TOKA U HAIIPSKEHUSI.

3. HcToyHMKH  TIOCTOSSHHOTO  TOKa:
YCTPOMCTBO, (PU3UUECKHE OCHOBBI PAOOTHI,

MIPUMEHEHHUE.

4. Crioco6b1 «peaHuMaIHI
aKKyMyJIITOpa MOOUIBHOTO TenedoHa Ha
IIPUPOJIE.

5. CpaBHUTEIbHBIN aHanm3
ANEKTPUUYECKUX HarpeBaTeIbHBIX
pUOOPOB.

6. YerpoiictBa TUTSt 3aIUThHI

ANEKTPUUYECKUX LICTICH.
7. IlpuMeHeHue 2IEeKTPOIIN3a B TEXHUKE.
8. CoiicTBa p — N-mepexoaa

COIIPOTHUBIICHUS, pabOTHI TOKA.

BeimonusaTe SKCIIEPUMEHTAIIbHBIC
uccaenoBanusad/C u BHYTPEHHETO
COTMPOTUBIICHUS UCTOYHUKA TOKa;

I10JIb30BAThCS AMIIEPMETPOM, BOJIBTMETPOM,
pPEeoCTaToM.

Pemarp 3agauun, ucnons3ys 3akoH Oma Jis
y4yacTKa LEeNH U MOJIHOM (3aMKHYTOMH) Lieny,
3akoH JIxoyns — JleHua, 3aBUCHMOCTH
MEXIY (U3MUECKUMH BEJIMYMHAMHU IpU
[IOCJIEA0BATEIbHOM U IapajljIeIbHOM
COCIMHEHUSAX  MPOBOJHMUKOB,  (HOpMyJibl
OIpE/ENICHUs] CONPOTUBIIEHUS MPOBOJHUKA,
paboThl U MOLUTHOCTH TOKA.

OOBSICHATH  yCTPOWCTBO U MPUHLUI
NeHCcTBUSA  IUIABKOTO  IPEJOXpPaHUTEI,
TPUHIAITBL paboThI AIIEKTPUYECKUX
OCBETUTENIBHBIX u HarpeBaTesbHbIX
pu0OopoB, HUCTOYHHMKOB TOKA,
HOJIYIIPOBOTHUKOBOI'O IMO/1A.

Cobmronate mpaBuia 0€30MaCHOCTH TPH
pabote C UCTOYHHKAMHU TOKa,
U3MEPUTENIbHBIMU [TPpHOOpaMu, OBITOBBIMHU
3JIEKTPOHArpeBaTeIbHBIMU IPUOOpaMu

MarnutHoe

noJje -5 4yacoB

MarsuTHoe B3auMOJIeCTBHE. MarHuTHOE
nosie. Maaykuus marautHoro o, Cuna
Jlopenua. JIMHMM MarHUTHOW WHIYKLIHH.
JIBokeHrne — 3apsOKEHHBIX — YacTHI[ B
MarHuTHOM mone. KapThHBI MarHUTHBIX
mojiel. JleWicTBMe MarHUTHOTO TOJS Ha
NpoBOJAHUK ¢ TokoM. Cuna Awmmepa.
MarautHoe B3aHUMO/CHCTBIE
MIPOBOJIHUKOB C TOKaMu. EquHuna Cuisl
TOKa — amrmep. JledcTBHE MarHuTHOIO
IIOJISz Ha pamKy c TOKOM.
DONEeKTpOABUTATENIb TMOCTOSSHHOTO — TOKA.
MarauTHbI€ CBOMCTBA BEIIECTRA.

Temur nPOEKMHBIX u
uccne006amenbeKux padom

1. CBoiicTBa MOCTOSHHEIX MarduTOB.

2. OmeiTel Opcrena u  Ammepa 1o
M3y4YEHUI0 MATHUTHBIX SIBJICHU.
3. Ilomyyenue wu  aHanu3
MarHATHBIX TTOJIEH.

4. CriocoObl ompeielieHus] eUHUIIBI CHITBI
TOKa — aMrIepa.

5. DneKkTpoABUTaTeId MOCTOSHHOTO TOKA:
YCTPOWCTBO, (PU3UUECKHE OCHOBBI PaOOTHI,
MIPUMEHEHUE.

6. CaoiicTBa
(beppOMarHeTHKOB.
7. Ananmu3 kpuBoit CTosneToBa

KapTUH

na-, napa- 51

XapakTepru3oBaTh MAarduTHbIE
B3aMOJICUCTBUS M CBOICTBA HOCTOSHHEIX
MarHHTOB.

[TonuMate cMbICT TakuxX  (UUIECKUX
MOJIETIEN, KaK MAarHUTHas CTPEJIKa, JIMHUHU
MarHuTHOM WHIYKIIUH, OJHOPOIHOE

MarHMTHOE II0JIE.

OnucelBaTh MAarHWTHEIC B3aUMOJCHCTBUS
IPOBOJHHUKA C TOKOM M IIOCTOSSHHOT'O
MAarHuTa, JIByX IPOBOJHUKOB C TOKaMH,
JIelcTBHUE MarHUTHOT'O OJIS Ha
JIBUOKYIIIYFOCS 3apSKECHHYIO YacTHUILy,
ONPEAENATh MArHUTHYIO  COCTAaBIISIFOLLYIO
cuiel JlopeHiia.

Bocnpoussoauts JIMHUHN MarHUTHOM
WHIYKITUN BOKpPYT NPSAMOJIMHEHHOTO
MIPOBOJHUKA, BUTKA U KaTYIIKHA C TOKOM.
OOBACHATH 3aBHCUMOCTD CHIIBI,
JICUCTBYIOLIE HA IPOBOAHUK C TOKOM CO
CTOPOHBI MArHUTHOTO MOJIS, OT CHJIBI TOKA U
JUIMHBl y4YacTKa IPOBOJHHUKA; OINPEAEIATh
MOJIyJIb W HalpaBJ€HUE CUIbI AMrepa,
MarHuTHOM cocTaBisitomien cuibl JIopeHia.
OnuceBaTh MarHUTHBIE SIBJICHUS,
UCTIONB3YSl Takue (PU3MYeCKHe BEIUYUHBI,
Kak cwila TOKa, MOAYJIb HWHIYKIHHA
MarHuTHOro mnons, cuna JlopeHua, cuiia
Amrnepa, MarHuTHas MPOHHULIAEMOCTh
BEIIIECTBA, MCIOJIL30BaTh  00O3HAYCHHMS
(bUBUIECKUX BEIUYHMH Hu SJIMHHI]
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¢usnueckux BenmmuuH B CU; mpaBMiibHO
TPaKTOBATh CMBICTT HCIOJIb3YEMBIX
(bU3NUYEeCKUX BETUYMH.

Haxonuths HampaBiieHHE JIMHUA MarHUTHOMN
WHJYKIIMA BOKPYT MPOBOJIHUKA C TOKOM C
MOMOUIbI0 TpaBuiia OypaBuuka (MpaBoOro
BUHTA). OnuUCHIBaTh JCHCTBUE MArHUTHOTO
MoJis Ha pPaMKy C TOKOM, OOBSCHATh
NPUHIUIT  JACUCTBUSA  DJIEKTPOJBUTATENS
MTOCTOSTHHOTO TOKa (Ha MOJIEIIH ).
XapakTepu3oBaTb MarHUTHBIE  CBOMCTBA
BEIIECTB B 3aBUCUMOCTU OT UHTEHCUBHOCTHU
B3aUMOJICCTBUSL C MAarHUTHBIM IIOJIEM,
MarHUTHYIO IPOHUIIAEMOCTh BEIIECTBA.
Pemate 3amaum, MCHONIB3Yysl OIpPEACIICHUS
bu3MYECKUX BEIMYUH, XapaKTEPHU3YIOIIUX
MarHuTHOE T0JIe

JJIEKTPOMATHUTHASI HHAYKIMSA - 7 4acoB
O1BITEI Qdapages. Otkpeitie | O0bscHATH onbIThl Dapanes mo mzydenuro | 1,3,7,8
3JEKTPOMarHUTHOM  MHAYKIUU.  D/IC | 3IIeKTpOMarHUTHONM HWHIAYKIUHU, MPOBOJUTH
WHIYKIIMA B JBWXKYIIEMCS TPOBOJIHUKE. | UX AKCTIIEPUMEHTAIIbHYIO MIPOBEPKY,
MarsuTHbIi MOTOK. 3aKOH | OOBACHATH Pe3yabTaThl IKCIIEPUMEHTOB.
AJEKTPOMArHUTHOM WHAYKIMH. [IpaBuio | OnuckBaTh 3JIEKTPOMAarHUTHBIC SIBJICHUS,
Jlenna. BuxpeBoe 3leKTpUYECKOE IOJ€. | UCMONb3Ysl Takue (PU3UUecKHe BEIUYUHBI,
NHIyKTUBHOCTS. Camounaykuud. | kak OJAC HMHIYKIUM, MarHUTHBIA IOTOK,
DHeprusi ~ MarHUTHOIO  MOJSL  TOKA. | UHAYKTUBHOCTh, SHEPTUsl MATHUTHOTO TIOJIS;
[ToBroperne 1o Ttemam «MarHuTHOE | UCIIOJIB30BAaTh 0003HAUYCHUS] (U3HUECKUX
noney, «INeKTPOMArHUTHAs WHAYKIUS». | BEIUUYMH U €IUHUI] (PU3NYECKUX BEIUYHH B
Pemenue 3anauy. CU; mpaBUIBbHO  TPaKTOBaTh  CMBICTT
Jlabopamopuwie padbomot UCIIONIE3YEMBIX (PU3UYECKUX BETUUHH.
1. N3yuyenue siBiaeHUS dJIEKTpOMarHuTHOM | OmpenensaTb 3HAK MarHUTHOTO TIOTOKA H
WHAYKIUH. S/C unayKuuH.
KonTtposabHas padora Ne 2 «MarHutHoe | OObSCHITH Takue PU3NYECKUE SIBICHUSI, KaK
noJie» BO3HUKHOBEHHE  CTOPOHHUX  CHI B
Temot npPOEeKMmMHbIX u | IBIOKYIIEMCS TPOBOJHHKE B MarHUTHOM
uccne0o06amensbCcKux pabom 0JIe, BUXPEBOTO JEKTPUUYECKOTO MOJI MPU
1. Oneitel ®apagess 1Mo OOHAPYKEHUIO | U3SMECHEHUHN MarHuTHOTO oIS,
SIBJICHUS DJIEKTPOMArHUTHON MHIYKIIMH. CaMOUHIYKIUU.
2. WsroroBnenwe  ycTaHOBKH Ui | DOpMYIHpPOBATH 3aKOH 3JCKTPOMArHUTHON
JEMOHCTPALINH SIBJICHUS | MHIYKLUH, MPaBUIIO Jlenua;
AJIEKTPOMArHUTHON WHIYKITHH. BOCITPOU3BOUTH CMBICIT MTOHSTHUSA
3. 3aKkOoH 5JIEKTPOMAarHUTHOW HWHIYKLUHU | «3JEKTPOMArHUTHOEe  moje».  HaxoauTs
Qapaznes — MakcBemna:  QU3MYECKUll | HalpaBleHUE WHIYKIITOHHOTO TOKa
CMBICII, TPUMEHEHHUE NP PELIEHUH 3a/1a4y. | C MOMOIUIbIO npaBuia JIexHa.
4. ITpumenenue npasuia JIenna. Pemats 3amaumn, UCnosb3ysl 3HAHUS SIBJICHUE
5.  DNeKTpoAMHAMHUYECKUH MHKPO(GOH: | M 3aKOHA DJIEKTPOMAarHUTHON HHIYKIUH,
YCTPOMCTBO, (hr3HMUecKre OCHOBBI PabOTHL, | onpeaeneHni GU3NUeCKUX BETUYNH
MIPUMEHEHUE.
6. M3y4yenue aBiIeHUS CAMOMHIYKIIMI

Mexannuyeckue Kosiebanus - 4 yaca

Mexannueckue  KojeOaHusa.  YciaoBusa | OOBSICHATE Takue MeXaHUUYECKHe sBieHud, | 6,7,8

BO3HHUKHOBEHHS CBOOOIHBIX KOJECOaHHUH.
KunemaTtnka Kone0aTenbHOIO JBHIKEHUS.
JluHaMuKa KOJICOATCIbHOIO JBHMIKCHUS.
ITpeoOpaszoBanue SHEPTUU TIpH

KaK MEXaHWYEeCKHE KoJjieOaHus (CBOOOHEIC,

3aryxaroluiue, BBIHYX/ICHHBIE), u
ONpEeNIENsATh UX OCHOBHBIE CBOMCTBA.
OnuceIBaTh MEXaHUYECKUE SIBJICHUS,




MEXaHUYECKUX KOJIE0aHMAX.
MaremaTnueckuii MasgTHUK. 3aTyXarollue
Y BBIHYXKJICHHBIE KOJICOaHMUS.

Temur npPOEeKMmHBIX u
ucc1e006amenbCeKux paoom

1. DKclepuMEHTabHOE HCCIIECI0BAaHNE
Pa3IMYHBIX KOJIeOATEIbHBIX CUCTEM.

2. llonydyenue wu aHalIU3 YypaBHEHUU
TAPMOHHMYECKHUX KOJICOAHHWH I Pa3HBIX
KoJie0aTeIbHBIX CUCTEM.

3. CelicMUYeCKHE KOJICOaHHS.
HccnenoBanue ctpoeHus 3eMiId U TUTAHET
v KCIIOJIE30BAHUEM CEeHCMHUYECKHX
KoJieOaHMi

UCTONB3Yysl U 3TOrO Takue (U3NYEeCcKHue
BEIMYMHBI, KaK MEpUoA, IMKJINYecKas
JacToTa, amIumrtyna, ¢asza KoJeOaHWUid,
KHHETHYeCKasl, HOTEHIMaIbHas
U MEXaHWYecKast SHEpPruu npu
rapMOHUYECKUXKOJIE0aHUAX; HCIIOIb30BaTh
o0o3HaueHHUs] (UBNYECKUX BEIMYUH U
equHUI]  ¢uzudeckux  BenumumH B CU,
PaBUIBHO TPaKTOBATh CMBICT
UCIOJIb3yeMbIX (PU3NUECKUX BEIUUYUH.
OOBACHATH CMBICT TaKuX (PU3MUECKUX
MoJenel, Kak KoJjeOaTellbHas CHUCTEMa,
IIPY’KUHHBIA U MaT€MaTUYECKUM MasTHUKH,
rapMOHUYECKHE KoyIe0aHUs; OMNMCHIBATh
MEXaHUYeCKHe KOJICOaHUs MPYKUHHOTO
MasiTHUKA.

OOBsicHATH  CBOOOAHBIC,  3aTyXarollue,
BBIHYK/ICHHbIE KoJieOaHus c
YHEPTeTUYECKON TOUYKU 3PEHUS, ONMHCHIBATH
npeoOpa3oBaHUE 3HEPrUM MPH CBOOOIHBIX
rapMOHUYECKUX KoseOanusx. IloHumarp
CMBICII ypaBHEHUH rapMOHUYECKUX
KoJieOaHul; OOBSCHATH WX COJACpIKaHUE Ha
YPOBHE B3aUMOCBSI3U (PU3UUECKUX BEIUYHUH.
Pemate ¢pusnveckue 3aqaum Mo KHHEMATHKE
U IMHAMMKe KojeOaTelbHbIX JBH)KEHUI,
UCIIOJIB3YS 3HAHHE ornpezaeneHui
¢u3MUecKUX  BEIMYUH, aAHATUTHUYECKUX
3aBUCUMOCTEel (popmysa) MeEXIy HUMH,
BBIOPAHHBIX (PU3MUECKUX MOJIeNIeH

JIeKTPOMATrHUTHBI

e KoJieoanusa - 4 yaca

CBoOosiHBIE 3JIEKTPOMAarHUTHbBIE
Kose0aHusl. [Tpoueccsl pu
TapMOHHYECKHUX KONEOAHUSIX B KOHTYpE.
[TepemenHbIi TOK. Hctounnk
MEPEMEHHOTO TOKa. MOIIHOCTh B LIENH
nepeMeHHoro  Toka.  IlpomsBozicTBo,
nepenaya U MoTpedleHUe dIEKTPHUSCKOM
sHepruu. Tpancopmarop

Temut NPOEKMHBIX u
uccieooeamenbcKux paoom

1. Mertog aHanmoruu TpU U3YUCHHUH
MEXaHWYECKUX H  DJIEKTPOMArHUTHBIX
KojeOaHu.

2. Ilomyyenue w© aHaNM3 YypaBHEHUS
rapMOHUYECKHX Kosie0aHuit B
KOJIeOaTeIbHOM KOHTYDE.

3. T'eHeparop mNEpPEMEHHOrO0  TOKa:

YCTPOWCTBO, (PU3UUECKHE OCHOBBI PaOOTHI,
MIPUMEHEHHE.

4. CpaBHUTEbHBIN aHalu3
XapaKTePUCTHUK COBpPEMEHHBIX
reHepaToOpPOB MEPEMEHHOI0 TOKa.

5. Tpancdopmarop: YCTPOKHCTBO,
(buznvecKue OCHOBBI paboTHI,

OOBsACHATH (hr3UUYEecKHe SBJICHUS, JIEXKaIINe
B OCHOBE CBOOOJHBIX JIIEKTPOMArHUTHBIX
KosebaHui B KoyeOaTeNbHOM KOHTYpE,
MOJIyYEeHUsI TEPEMEHHOT0 TOKa, Iepenadn
AIIEKTPUUYECKON IHEPTUH.

OnwuceBaTh SIBIEHUS B  KOJEOATEILHOM
KOHTYpEe, MWCIONb3ys [UId JTOr0 Takue
¢usnveckne  BENMYMHBI,  Kak  3aps
KOHJIEHCAaTopa, CWJIa  TOKa, EMKOCTb
KOHJIEHCATOpa, DJHEPrus KojedaTelbHOU
AIIEKTPOMarHUTHOM CHCTEMBI,
WHIYKTHBHOCTh KATYIIKHA, MOIIHOCTh B
ey TEepEeMEHHOT0 ToKa, K03 UIueHT
MOIITHOCTH, HWCIOJB30BaTh  00O3HAYCHHS

buznueckux BEIINYUH u eAVHUL]
¢uznueckux BenmuuuH B CU; mpaBuibHO
TPaKTOBATh CMBICII HCIIOJIB3YEMBIX
(bU3UIECKUX BEJIMYHH. OOBSACHATD
nporecchl B Koie0aTeIbHOM KOHType ¢
HHEPreTUYECKON TOYKH 3peHus,

B3aUMOCBSI3HM 3apsi/ia KOHAEHCATOpa U CHJIbI
ToKa B uenu. [loHnMath cMbIci ypaBHEHUS
TapMOHUYECKHX KOJeOaHUN B KOHTYpE,
dbopmynel Tomcona. OnuChIBaTH MPUHIIHIT
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MIPUMEHEHUE.
6. CrtocoObl yMEHBIIICHUS ITOTEPh SHEPTUH
npu e€ mepenave Ha OONbIINE PACCTOSTHHUS.
7. DKOIOTHYECKH YHCTHIC BUJIBI

paboTbl M YCTPOMCTBO  TeHepaTopa
HEPEMEHHOT 0 TOKa, IPUBOJNUTH
XapaKTePUCTHKH COBPEMEHHBIX

reHepaTopoB; OOBACHATH CXEMy Ieperayu

SHEPTEeTUKHU. AIEKTPUYECKON IHEPruu, MPUHIUI PabOThI
tpanchopmartopa. Pemate  ¢usznueckue
3a/layd, HUCIOJb3ysl 3HAHUE OIPEICICHUI
bu3NYeCKUX  BEJIWYUH,  aHAJTUTHYECKUX
3aBUCUMOCTEH ((opMyIT) MEKITY HUMU

MexaHn4ecKHe M 3JIeKTPOMarHMTHbIE BOJIHBI - 4 yaca

MexaHu4ecKue BOJIHBI. 3ByK. | OOBSACHATh BO3HUKHOBEHHE MEXaHMUYECKUX | 6,8

DneKkTpoMarHuTHele BOJIHBL. (CBOMCTBA | M 3JIEKTPOMAarHUTHBIX BOJH U OIpPEAEIATh

3JIEKTPOMArHUTHBIX BOJIH. CnexTp | UX OCHOBHbBIE CBOMCTBA.

ANEKTPOMArHUTHBIX  BOJH. [lpuHnumns! | OnuckeBaTh MEXaHUYECKHe u

paguocBsizu U TeneBuyieHus. [[OBTOpeHHE | AJIEKTPOMArHUTHBIE BOJIHBI, UCTIOJIB3YS IS

no temam «MexaHHYecKue KOoNeOaHHs», | ITOTO0 Takhe (PU3NYECKHE BEIMYUHBI, Kak

«DJIEKTPOMArHUTHBIE KojeOaHusy, | JIMHa BOJIHBI u CKOPOCTb eé

«MexaHnueckue U D3JEKTPOMArHUTHBIE | PaCIPOCTPAHECHUS, HAMPsHKEHHOCTD

BoiHB» KoHTpoabHasi padora Ne 3 | IeKTpUYECKOTO oJIs, WHTYKIUS

«MexaHn4YecKHe W 3JIeKTPOMATHUTHBIE | MATHUTHOTO TOJIS; ONpenessaTh GU3ndecKue

BOJIHBID» BEJIMYUHBI, WCIIOJIH30BaTh UX 00O03HAUYCHHS

Temot nPOEKMHBIX u|u emuuuisl B CHU. OOBACHATH YyCIIOBUS

uccne008amensCKux paoom pactpocTpaHeHUsT 3ByKa, MPUBOAUTH U

1. HccnegoBanue OCOOCHHOCTEM U | MU3ydaTh PA3IMYHBIC XapaKTEPUCTHKH 3BYKA.

XapaKTEPUCTUK 3BYKOBBIX BOJIH. [ToHMMAaTh OCHOBHBIC TTOJIOKEHUS U BBIBOJIBI

2. [Ipumenenue ynpTpa3ByKa B TEXHHUKE. Teopun MakcBenia, OOBACHATH OCHOBHBIC

3. DXO0JIOKATOPHI: YCTPOMCTBO, | CBOMCTBA AIEKTPOMATrHUTHBIX BOJTH,

busnueckue OCHOBBI paboThl, | B3aMMOCBSI3b JUIMHBI BOJHBI M YacTOTHI

MpUMEHEHHE. AIIEKTPOMArHUTHBIX KoneOanuil. OnMChIBaTh

4. Nsmepenue nrymMmoBoro (poHa M OLEHKA | KAy ANEKTPOMArHUTHBIX BOJIH,

BIIMSIHUSI YPOBHS IIIYMOBOTO 3arpsi3HEHHsI | XapaKTEPHU30BaTh CBOICTBa BOJIH

Ha 3/I0POBbBE JIIOACH. pa3IMYHBIX  4YacTOT  (IIMH  BOIIHBI);

5. Omnwitel Tepria 10 0OHAPYXEHUIO | IPUBOJUTH  MPUMEPHI  HUCIOJIB30BAHUS

ANEKTPOMATrHUTHBIX BOJIH M M3YyYEHHUIO UX | DJIEKTPOMArHUTHBIX ~ BOJNH  Pa3IMYHBIX

CBOWCTB. JIAara3oHOB.

6. UccnenoBanue cBOMCTB | OOBACHATH OCHOBHBIE TIPUHIIUITBI

AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO | PAIUOCBSI3W W TEJEBUIECHUS  (TIPOIECCHI

MOOUITBEHOTO TenedoHa. nepeaaun u npuéMapaano- u

7. DnextpoMarHutHoe wu3nydeHne CBY- | TeIeBH3MOHHBIX CHUTHAJIOB), OCOOCHHOCTH

neyu. nepesavn 3ByKa U U300paKeHusl.

8. CHexkTp 53JIEKTPOMAarHWTHBIX BOJIH:

JTaIa30Hbl JacTOT (nuH BOJIH),

WMCTOYHUKH U3ITydeHUH, TPUMCHECHHE.

0. Bnusuaue ANEKTPOMArHUTHOTO

W3JIyYCHHS HAa OPTaHU3M UYeJIOBEKa.

10. U3oOperenue paauo: wuCCIeIOBaHUS

A. C. IlonoBa u I'. MapkoHu.

11. Buasl u npuMeHeHue paguocBs3y.

12. OcoOeHHocTH mepenayud 3ByKa U

M300paXKEHUI ¢ TOMOIIBIO PATUOBOIH

I'eomeTpuyeckasi onTuka - 6 yacos

Ucrounuku CBeTa. 3akoH | OOBSACHAT, OCHOBHBIE CBOWCTBa Takux | 5,6,8

MPAMOJIMHEHHOTO pacmpoCTpaHEHUS | ONTUYECKUX SIBICHUM, KaK MPSIMOJIMHEUHOE

CBeTa. 3akOH  OTpaXX€HUsA  CBETA. | paCIPOCTPAHEHUE CBETA, OTPAXKEHUE U

ITocTtpoenne w300pakeHU B TIJIOCKUX

MPECJIOMIICHUC CBCTA, ANCIICPCHUA CBETA.




3epKaiax. 3aKOH MPETOMIICHHs] CBETa Ha
rpaHulle pasziena JABYX  H30TPOIMHBIX
OJIHOPOJTHBIX MPO3PAUHBIX cpe.
Hucnepcus ceta. JIunzpl. ToHKHE JTUH3BI.
DOKYCHOE paCcCTOSTHUE U ONTUYECKAs CHUJIa
JIMH3BI. [ToctpoeHnne  M300paKCHHUI,
CO3/1aBa€MbIX TOHKUMHM JIMH3aMU. [71a3 u
3penue. Onruyeckue npudopBkl.
Jlabopamopmuvie pabomut

1. Onpenenenue IIOKa3aTeis
MPEJIOMJICHUS CTEKJIA.

Temunr NPOEKMHBIX u
ucc1e006amenbCeKux paoom

1. 3aKkoHBI TEOMETPUYECKOM OINTHUKH:
IKCIIEPUMEHTAIILHOE W3y4YeHUeE,
(bopMyIHUPOBKH, PUMEPHI

WCIIOJIb30BaHUs, TPAHULIbI IPUMEHUMOCTH.
2. KoHcTpyupoBaHue KaMepbl-0OCKYpbl U
MOJTy4YEeHHE C €€ TIOMOIIBIO H300PaKECHUH.
3. N3roToBneHue Kajaeig0CKOIIA.

4. OnpiTel HptoTOHa 10 HAOMIOJEHUIO U
U3YyUYEHHIO TUCIIEPCUH CBETA.

5. IlpuMeHeHne yrojakoBBIX OTpaXkaTelleu,
00OPOTHBIX U IOBOPOTHBIX IPU3M.

6. Mupaxu, panyra: yCIIOBUS
BO3HUKHOBEHUS U 00BsCHEHHUE.

7. OnTHYECKHE UILTIO3UH.

8. JledexTsl 3peHust U UX KOPPEKIHS.

ITonumarn CMBICII 3aKOHOB:
MPSAMOJIMHEHOTO PacIpOCTPAHEHUS CBETa,
HE3aBUCUMOCTH CBETOBBIX IIY4YKOB,
OTpaXEHUs CBETa, IMPEJIOMJICHUS CBETA;
TpaHULIbl KX TPUMEHUMOCTH.

OOBSACHATh CMBICI TakuX (U3HIECKUX
MoOJIeNiel, KaK TOYCUHBIM HMCTOYHHK CBETa,
CBETOBOM JIyd, OJHOPOJHAS M H30TPOITHAS
cpena, TOHKas JIMH3a; UCIIOJIb30BaTh UX IPU
M3yYECHUHU ONTUYECKUX SIBJICHUM.

OnuceiBaTh ONTHYECKHE SIBJICHUS,
UCIIONB3YS JUIAITOTO Takue (PU3HUECKHE
BEJIMYMHEI, Kak a0COIIOTHBIN u

OTHOCHUTEJIbHBIM IMOKa3aTeIu MpPeIoMIICHUS,
(OKyCHOE pacCTOsHME M ONTHYECKas CHIIa

JIMH3BI, K03 unmeHt HOIIEPEYHOT O
YBEIIMYEHUS; HCIIOJIB30BaTh 0003HAUCHHUS
bu3nueckux BEJINYMH u €/IMHUII
¢usnueckux BennuuH B CH; mpaBmiibHO
TPaKTOBaTh CMBICIT HCIOJIb3yEMBIX
(UBUYECKUX BEIMYMH.

Crpoutb  M300paxkeHUs,  CO37aBaeMble
TOHKHMH coOuparIuMu u

pacceuBaroMMU JIMH3aMU, OIPEAEATh X0
Jy4yell TpU MOCTPOEHUM H300pakeHUN B

TOHKUX JIMH3aX, HCIONB3yd (opmyiy
TOHKOM JIMH3EL.

BreimonaaTs JKCIIEPUMEHTAJIbHBIE
WCCIIEIOBAHUSL 3aKOHOB T€OMETPUYECKOMN
ONTUKH: MPSMOJIMHENHOTO

pacrpoCTpaHEHUS! CBETA, OTPAKEHHUs CBETA,
MPEJIOMJIEHUS CBETA; BBINOJHATH IPOBEPKY
JTaHHBIX 3aKOHOB HA MPUMEPE MPETOMIICHHUS
CBE€Ta B JIMH3E, BBISABISATL Ha 3TOM OCHOBE
AMITUPUYECKYIO 3aBUCHUMOCTh yriia
MPEJOMJIEHUs TIydyKa CBETa OT YyIJIa €ro
HaacHusd, 06’I)$ICH$ITB HOJ'IyLIeHHI)IC
pe3yJIbTaThl U J1€JIaTh BBIBOBI.
OnuceiBaTh MpoIIECC
3pUTENBHOTO  U300paKeHUs, yCTPOUCTBO
YeJIOBEUYSCKOr0 TIJjla3a KaK ONTHYECKOM
CHCTEMBI, OCOOCHHOCTH  YEJIIOBEYECKOIO
3peHI/I$[, BO3HHUKHOBCHUEC )Ie(l)eKTOB 3peH1/1$1 158
CIocOoOBI MX UCTIPABIICHUSI.

Pemates dusndeckue 3amgadd, WUCHOIB3YS
3HAHUE 3aKOHOB F'€OMETPUYECKON ONTUKHU.

MOJTy4YECHUS

CBoiicTBa BOJIH - 6 yacoB

BonnoBo#t  ¢ponr. Ipunnun Itoiirenca.
[Monapuzauus BonH. MHTepdepenmus
BosiH. HTepdepentus ceeta. JAudpaxims
CBeTa. [ToBTOpEHHE o TeMam
«['eomerpuueckas ontuka», «CBoiicTBa
BOJIH». Pelnienue 3aaauy.

KonTpouabnas padora Ne 4
«['eomeTpuueckass ontuka, CBoiicTBa

OOBACHATD 3aKOHBI OTpaKEHUs u
MPEIOMJIEHUSI BOJIH, HCHOJb3Ysl MPUHIUI
I'rolirenca.

[IpuBOoAMTE TPUMEPHI IPUPOIHBIX SBJICHUH,
00yCJIOBICHHBIX OTpaXE€HUEM u
MIPEJIOMIIEHUEM BOJIH.

@opMynMpoBaTh NpPUHLMIBL [IolireHca u
['toiirenca ®peHensi, NPUBOANTH
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BOJIH»

Temot NPOEKMHBIX u
uccne006amenbeKux paoom

1. Ilpunumn [IroiireHca W NOpUHIUI
['oiirenca — @penensi: (HOPMYITHPOBKH,
00BsICHEHHE, TPUMEHEHHUE.

2. [IpumeHneHue MoyIIpOUIHBIX TUIEHOK.

3. [Tonyuenue u aHau3
UHTEPPEPEHIIMOHHBIX U AU(DPAKIIHOHHBIX
KapTHH.

4. Ompir IOHra mno HaOIOICHHUIO
UHTEPPEPEHINH CBETA.

5. HaOmomenue wu wH3y4eHHE KOJEI

IPUMEPBI UX UCTIOTB30BAHMUS.
OOBACHATL TakHWE CBOMCTBAa BOJH, Kak
noJsipu3anus, UHTeppepeHus, TuppaKIus;
NPUBOJUTE TPUMEPHl UHTEP(EPEHIIMOHHBIX

u TU(PPaKIUOHHBIX KapTUH;
bopmMynupoBaTh yCIOBUS
UHTEPPEPEHIIMOHHBIX ~ MAaKCUMyMOB U
MUHUMYMOB, yCIIOBUS MIOJIy4EHUS
TU(GPaKIMOHHOW  KapTuHBL.  ONUCHIBATH

CBOMCTBa BOJIH, UCIIOJIB3Yys AJIA 3TOr'0 TaKHE€
IOHATHUA U (1)I/I3I/I‘ICCKI/IC BCJIIMYHHBI, KakK
HHTCHCHUBHOCTb BOJIHBI, Pa3HOCTb XOJa,
BOJIHOBOI ayr, IIIOCKOCTb IOJISIpU3aluu;

HeroTona MIPaBUIIbHO TPaKTOBATH CMBICIT
UCIOJB3YEMBIX MOHATHM U  (PU3HUECKUX
BEJIMYMH.
[TpuBOIUTE yCIIOBUS, KOTOPBIM JOJIKHBI
YAOBJIETBOPSATh KOTE€PEHTHBIE HCTOYHUKH;
paccMarpuBaTh cxeMmy omnbiTa OHra mno
HAOMIOJIEHUI0  MHTepQEepeHllud  CBETa;
Ha0JI10/1aTh BO3HUKHOBEHHE
UHTEP(PEPEHIIMOHHON KapTHUHBI B TOHKHUX
mi€Hkax, kojer HeroToHa
DJIEeMEHTHI TEOPUH OTHOCUTEIBHOCTH - 2 4acoB
ITocTynmatel CIEUAIIbLHON Teopuu | OnuceiBaTh IIPOTUBOPEYUS mexnay | 1,7,8
OTHOCUTEIBHOCTH. Macca, HUMIIyJIbC U | IPUHLMIIOM OTHOCUTENbHOCTH ['anmuies u
sHeprus B CTO. 3aKOHAMU IEKTPOJIUHAMUKH.
Temui HPOEKMHbIX u | PopmMyIUpOBATH IOCTYJATHl CHENUAIBHON
uccne008amenbCKux paoom TEOpUn OTHOCHUTENIbHOCTH, paznuuue
1. Oneir MaiikenbcoHa — Mopnu 1O | IPUHLIKIIOB OTHOCHUTENbHOCTU ['amwiies u
O0OHAPYKEHHIO «I(PUPHOTO BETPAY. OWHIITEHHA. [Tonumats XapaxkTep
2. CpaBHUTENBHBIM aHAIW3 MPHUHLHUIIOB | 3aBUCUMOCTH, CBA3BIBAOILEH
oTHOcUTeNbHOCTU ["anuied u DUHIITENHA | PEISTUBUCTCKUE SHEPTUI0 U UMIIYJbC
4acTULBl ¢ €€ MacCOd; CMBICH BEJIMYHUH,
BXOJALIMX B cooTHoueHue (popmymny)
OWHIITENHA
KBanToBas ¢pusuka. CTpoenune atoma - 6 yacos
PaBHOBecHOE ~ TemnoBoe  M3nydeHue. | OnuckIBaTh npotusopeuns | 1,7,8
I'unore3a [lnanka. ®otorddekr. 3aKoHbI | ANEKTPOAUHAMUKH Makcsemnna u
dorospdexra. VYpaBHeHue DHHINTEHHA | FKCIEPUMEHTAIBHO OTKPBITBIX
st dorodddexra.  KopmyckynsapHo- | 3aKOHOMEPHOCTEH W3ITYyICHUS B
BOJIHOBON nyanu3Mm. J[laBineHue cBeTa. | KOPOTKOBOJIHOBBIX AMANa30HaxX [UIMH BOJIH,
I'mmoreza npe bpouna. IlimanerapnHast | comep:kaHue THUIOTE3EI IImanka,
Mozenp aroma. [lepseiii mocrynar bopa. | monokuBIIEH Hayaao KBAHTOBOM MEXaHMKE.
[IpaBuno xBaHTOBaHWs OpOUT. BTOpoil | OOBICHATE OCHOBHBIE CBOMCTBA TaKHX
nocrynatr bopa. CnekTpsl MCIIyCKaHUs M | KBAHTOBBIX SIBIEHUH, KaK paBHOBECHOE
norsjoueHus. Jlazepsl U X IpUMEHEHHUE. | TEIIOBOE U3ITy4eHue, dororddexr,
Temut NPOEKMHBIX U | CBETOBOE  JABJICHUE, IIOTJIOIIEHUE U
uccneooeamenbcKux paoom HCITyCKaHHE CBETa aTOMaMH.
1.  «VYuerpaduoneroBas kartactpoday: | PopmynupoBaTh 3aKoHb  (poToddhdexTa,
MPUYMHBI ~ BO3HMKHOBEHHWs, THUIIOTE3a | ypaBHeHHe OWHIITeHHA 11 (oTodddekTa,
IInanka. nocrtynatel bopa, mpaBuiia KBAaHTOBAHMSA
2. OnbiTel CTONIETOBA MO OOHAPYKEHHIO M | OPOUT.
U3Y4YEHHUIO CBOICTB BHemHero | Mcnonb3oBaTh Takue (U3NYECKUE MOJEIH,

dboTtorddekra.

KaK KBaHT, IUIaHCTapHasd MOJCJIb aToMa,




3. 3aKOHBI doroaddekra:

AKCIIEPUMEHTAIILHOE U3y4YeHHE,
(hOpMyIIUPOBKH, KJIACCUYECKOE u
KBaHTOBOE 0OOCHOBAHMUSI.

4. YpaBHeHust OHHIITENHA IS
dbotodddekra:  GU3MYECKHE  CMBICI,
MIPUMEHEHHUE NP PEILICHUH 3a/1a4.

5. BakyymubIit (hoTOdIIEMEHT:

YCTPOMCTBO, (PU3UUECKHE OCHOBBI PAOOTHI,
IIPUMEHEHHE.

6. OmnbiTel JleGeneBa 1o OOHAPYKEHUIO
JaBJICHUSI CBETA.

7. KoprnycKynsipHO-BOJIHOBOM Ayallu3M M
€ro 3KCIepPUMEHTAIbHbIE 000CHOBAHUS.

8. OmbITBI IO OOHAPYXKEHHUIO TUPPAKIUU
3JIEKTPOHOB.

9. OneiThl BaBuinoBa 1o oOHapyXEHUIO
KBAaHTOBBIX (DIyKTyalui cBeTa.

10. CpaBHUTENbHBIN aHAIU3 PA3ITUYHBIX
MOJeIel aToMa.

11. Omeiter Pesepdopna mo paccesHuio
anb(a-gacTHil.

12. DxcnepuMeHTalbHOE MOATBEPKJIEHUE
noctynaroB bopa.

13. H3yueHue CHEKTPOB U3Iy4eHUS U
noryomenus. 14. Ananu3 sHEpreTUHYECKOou
JauarpamMmbl aTOMa BOJIOpOJa.

15. Meron cCHEKTpalbHOIO aHaIM3a:
(u3nyecKrue OCHOBBI, TPUMEHEHHUE.

16. Jlazepsl: ycTpoiicTBO, (uznueckue
OCHOBBI pabOThI, IPUMEHEHUE

CTalloHapHas opOuTa, TMPU HIyYCHUH
KBAHTOBBIX SIBJICHUN, (PU3NUYECKUX 3aKOHOB,
BOCITPOM3BEICHUU HAy4YHOT'O MeTo/a
MO3HAHUS IPUPOJIBL.

OnuchiBaTh KBAHTOBBIE SBJICHUS, UCIIOJIb3YS
JUISL 9TOTO Takue (U3NYECKUE BEIUYUHBI U
KOHCTAaHTHI, KaK CKOPOCTb
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
yacToTa M3JIy4YeHHUs, OHEPrusi KBaHTa,
MOCTOSTHHAS [Tnanka; UCIIOJIb30BATh
o0o3HaueHHUs] (UBNYECKUX BEIUYUH U
enquHUl]  ¢uzmveckux BenmumunH B CU;
MPaBUILHO TPaKTOBATH CMBICIT
UCIOJIb3YEMBIX (PU3UYECKUX BEITUUHH.
OrnuceiBaTh IBOWCTBEHHYIO NPHUPOAY CBETA,
OOBSACHATH €€ Ha OCHOBAaHUU THUIOTE3BI €
Bpoitns; MMOHUMATh 0COOEHHOCTH
MUKpPOOOBEKTOB, H3y4aeMbIX KBAHTOBOI
MEXaHUKOW, HEBO3MOXKHOCTh TMOJHOCTHIO
OMHcaTh UX C TMOMOIIBIO KOPHYCKYJISPHON
WIM  BOJHOBOM  Mmogzenu. IIpuBoauth
OpUMephl  SBIICHUH,  MOATBEPKIAAIOIIUX
KOPIYCKYJIIPHO-BOJIHOBOM Jyalii3M,
PUMEPHI AKCIIEPUMEHTOB,
MOATBEPKIAIOIIMX rUNnoTe3y ae bpoitns.
OOBsICHATH  B3aUMOCBSI3b  (DU3HUECKUX
BEITUYUH B COOTHOIIIEHHUSAX
HeonpenenénHoctei ['elizendepra.
[TonumMate cMmbIcT (PU3UYECKUX 3aKOHOB M
MOCTYJIaTOB  JUIsl KBAaHTOBBIX  SIBJICHMII:
3ak0HOB (oTtorddexra, moctynaroB bopa;
OOBSACHATH COJIEp’)KaHNE 3aKOHOB HAa YPOBHE
B3aUMOCBSI3M (PU3HYECKUX BEIIMUMH.
[loHuMaTe mNpUHLMN JEUCTBUS Ja3€pOB,
NPUBOAUTH  TPUMEPHl  HCIOJIB30BAHUS
COBPEMEHHBIX JIa3€PHBIX TEXHOJOTUM.
Pemate ¢usndeckue 3amgaud, HMCHOIb3YS
3HAaHWE  ypaBHEHUs1  OWHINTEHHA IS
dbotoaddekra, mocrymaroB bopa, mpasmia
KBaHTOBaHUs OPOUT

ATOMHOE S1IPO0. DJIEMEHT

apHbIe YacTuLbI - § yacoB

CocraB snpa. SnepHble cuibl. DHEprus
CBA3M aTOMHOTO sipa. PaqmoakTHBHOCTS.
3aKoH pasvoaKTHBHOIO pacmaja.
[IpuunHbl paanoakTUBHOCTH. Anbda- u
Oera-pacmansl.  IlpaBunma  cmereHwHs.
AnepHble peakuuu. JleneHue u CHUHTE3
anep. SnepHas oHepretuka. Mertoabl
perucTpal HOHU3UPYIOLUIUX SAEPHBIX
n3IydeHud. buonornueckoe —nencreue
paaOaKTUBHBIX U3NydeHUi. Jlozumerpus.
DneMeHTapHbIe YaCcTHLIBI.
DOyHIaMEHTAIbHBIE B3aMO/EHCTBHA.
IloBTopenne mno Temam «KBaHTOBas

OOBACHATH OCHOBHBIE CBOMCTBA TaKUX
KBAHTOBBIX SIBJICHUHN, KaK PaJUOAKTUBHOCTb,
paluoaKTUBHbIE U3TydeHus, anbda- u Oera-
pacmajpl, sIEpHbIE peaxuumu,
VMOHM3UPYIOLIEE H3IIy4eHHE, IMPEBPALCHUS
AIIEMEHTApHBIX YacTull, (yHIaMeHTaJIbHbIE
B3aMMOJEHCTBUS;  yKa3blBaTb  IPUYUHBI
PaZOaKTUBHOCTH.

[TonumaTh ¥ OOBSICHATH CMBICT TaKUX
¢du3nyeckux Mozenei, Kak IUIaHeTapHas
MOJ€db  aTOMa, MPOTOHHO-HEUTPOHHAs
MOJZIeJIb aTOMHOTO S1pa, KalejlbHas MOJEIb
aqpa, cranuoHapHas opOuta. ONUCHIBATH

¢uszuka. CtpoeHue aroma», «ATOMHOE

KBAaHTOBBIC ABJICHUSA, MCIIOJIB3YysS OJIA 3TOr'O

1,2,7,8




SIpO. DIeMEHTapHbIe YacTUIbD». Perenue
3azad.

Jlabopamopusie padbomot

1. Ompenenenue yAenbHOTO  3apsia
4acTHULBI 110 €€ TPEeKy B Kamepe Bunbcona
KonTpoabHnas pabora Ne 5 «KBanroBast
¢pusuxa. Ctpoenune atoma

Temot nPOEKMHbIX u
ucc1e006amenbCeKux paoom

1. Hcropuss oOHapyXeHHS DJIEKTPOHA,
IIPOTOHA U HEUTPOHA.

2. OTtkpebITHE u HCCIeN0BaHUs
PaZOaKTUBHOCTH.

3. SlnepHble peakTOphl:  YCTPOMCTBO,
¢buznveckue OCHOBBI paboTsl,
MIPUMEHEHHUE.

4. ATOMHas »>HEpreTuka: JOCTH)KECHUS,

9KOJIOTHYCCKHEC HpO6J'IeMLI, HalIpaBJICHUA

pa3BUTHSL.
5. JleTexTopsl MOHU3UPYIOLIUX
M3JIY4eHHI:  YCTPOMCTBO, (pu3uueckue

OCHOBBI pabOTBI, IPUMEHEHHE.
6. Meroapl 3alIUTHl OT PAaJUOAKTHUBHBIX
W3J1yYECHUIN

Takue (pu3nYecKre BeTUYNHBI U KOHCTAHTHI,
KaK aToOMHas €JMHMIIAa MAaccChl, 3apsI0BOE
¥ MaccoBO€ YHMCIia, Ae(eKT macc, SHeprus
CBSI3M M yJelIbHasl SHEPrusi CBSI3U aTOMHOTI'O
a1pa, MEepuoj Mojiypacnaja, MOIJIOMEHHAs
71032 W3JIy4eHUs, MOIIHOCTh IMOTJIOMEHHON
JI03bI, KOAP(UIIMEHT  OMOJIIOTUYECKOM
AKTHBHOCTH, SKBHUBAJICHTHAs 11034,
UCTOJIB30BaTh 0003HAUYEHUS (PU3HUECKUX
BEJIMYMH M €IUHULl (PU3NYECKUX BEIUYUH
B CH; mnpaBUIpbHO TpPaKkTOBaThb  CMBICI
UCIOJIb3YEMBIX (PU3UUYECKUX BETUYHH.
[TonumaTte cMbICT (PU3HUYECKUX 3aKOHOB
JUTSIKBAaHTOBBIX SBJICHUI: 3aKOHOB
COXpaHEHMsI  DHEPruu, dBJIEKTPUUECKOIO
3apsila, MaccOBOI'O U 3apsIOBOTO YHUCEIl,
3aKOHa PaJMOAKTUBHOIO pacraja, MpaBUIl
CMEIICHUS TPU PATUOAKTUBHBIX pacHaiax;
OOBSACHATH COJEpKaHUE 3aKOHOB HA YPOBHE
B3aMMOCBS3H buznuecKux BEJIMYHH.
[IpoBoauTh  HM3MEpEHUs  €CTECTBEHHOTO
paavalnrvoHHOro (poHa, MOHMMATh TPUHIIUIL
JICUCTBUSA JI03UMETPA.

Pemarp ¢usnueckue 3amayv, HUCHOIB3YS
3HaHWe (PU3NIECKUX 3aKOHOB M MOCTYJIATOB,
onpeeneHnui buznyecKkux BEJIUYMH,
AQHAJTUTUYECKUX 3aBUCUMOCTEH (dhopmyn),
BBIOPaHHBIX (PU3HUECKUX MOJeNei.
OOcyx/1aTh  9KOJOTHYECKHE  MPOOJIEMBI,
BO3HUKAIOIIKE IpU Hcnonb3zoBanuun ADC,
MyTH PelIeHus ITUX IPoOJIeM, MePCIEKTUBbI
UCITOJIb30BaHUS aTOMHOM SHEPTeTHUKH.
[ToHnMaTh OCHOBHBIE MPHHIUIBI PAOOTHI
ADC,u3MEpPUTENBHBIX  JO3UMETPUYECKUX
puOOpoB, PU3NUECKHE OCHOBBI UX PabOTHI,
UCIOJIb30BaHHbIE TIPU MX CO3JIaHUM MOJIENU
u 3akoHbl (u3uku. Pemars Qusnyeckue

3aJjauyd,  MCIONB3ysd  3HaHHWE  3aKOHOB
paZoaKkTUBHOTO pacnajaa, anbda- u Oera-
pacrazoB, TpPaBUI CMELICHHS, 3aKOHOB
COXpaHEHHUsSI  DJIEKTPUYECKOTO  3apsja,
SHEPTMM W UMIOYJIbca TPH  SIEPHBIX
peakmusax.

[TpoBOIUTH  CAMOCTOSATENBHBIA  TMOUCK
uHpOpMaIun €CTECTBEHHO-HAYYHOTO

COJIEpKaHUs C UCIIOJIb30BAHUEM PA3ITUYHBIX
HUCTOYHHKOB, €€ 00paboTKy, aHauu3,
MpeJICTaBICHUE B Pa3HBIX QopMax B IENAX
dbopMupoBaHHsT COOCTBEHHOW TO3UIMU TIO
H3y‘IaCMOI>'I TEMC U BBIIIOJIHCHUSA MPOCKTHBIX
paboT 1o Ghu3MKe aToMa ¥ aTOMHOTO s/ipa

Ctpoenue BcesieHHOI - 3 yacoB

OCHOBHBIE METOALI HCCIEAOBAHHUA B
actpoHoMuu. OmnpeneneHue pacCTOSHUM
no HeOecHbIx Ten. Comaie. ComHeyHas

PaccmarpuBath OCHOBHBIE METOBI
HCCIIENOBAaHUS yIaIEHHBIX 00BEKTOB
BcenenHoi.

2,7,8




cucrema. Pusnyeckue XapakTepucTUkH | OnUCHIBAaTH CTPYKTYpY

3BE34. DBOIONU 3BE31. BeenenHast.

Temut nPOEeKmHbIX u | Conuie; oOBSACHATh 0COOEHHOCTH CTPOCHHUS
ucciedoeamensCKux paoom Conneunoit cucrembl (CosiHLa, IUIaHET,
1. PagmnonokanoHHbII METOJ | HeOECHBIX  TeJ), JABWKCHHUAIUIAHET |
ONpeAeNeHUs]  paccTOsiHUA  J0  Ted | HeObecHbIX  Ten  (acTepouioB,  KOMET,
CoslHEeYHOU CUCTEMBI. METEOPOB).

2. BnusiHMe COJHEYHON aKTUBHOCTH Ha | OmuChIBaTh (PU3UUYECKHE XapaKTePUCTUKU
KHU3Hb Ha 3emIIe. 3BE3]1 u ¢busnyeckue MPOIIECCHI,
3. HUcropuss wuccienoBaHusi IUIAHET | IPOUCXOASIINE CO 3BE3AMU B Ipoliecce

CoOJIHEYHOH CHUCTEMBI. 9BOJIIOIINH.

4. 3ammra 3eMiId OT CTOJKHOBEHUSI C
KOCMHUYECKHUMH 00bEKTAMU

Coumuiia u
(du3HYeCKre MPOIECChl, MPOUCXOAIINE Ha

IloBTOpEeHue 2 yaca

KonTposabHbie u 1adopaTopHbie padoThl

Tema koHTpOIBLHOM padoTsl — 10 KiIace

Jara npoBenenust

I1AH paxr

«KunemaTtuka»

«/InHamuka»

«3aKOHBI COXpaHCHUA B MCXAHUKCE. Cratukay

«OcHoBbl MKT 1 TepMOJIUHAMUKI

«DNEKTPOCTATUKAY

oo B W N

[TpomexyTouHast aTTecTanus B popmMe UTOrOBOM KOHTPOIHHOMN
paboThI

Tema kouTpobHON padoTsl — 11 Kaace

Jara npoBenenust

IJ1aH (paxr

«ITOCTOSHHBIN 2JIEKTPUYECKUMN TOK»

«MarauTHOE II0JIe»

«MexaHn4decKue u OJICKTPOMATrHUTHBIC BOJIHBD)

«I"eomeTrpuueckas ontuka, CBOMCTBa BOJIHY

«KBanToBas ¢uzuka. CTpoeHue aToma

o O B WIN| P

[IpomexyTouHas aTTectanus B (popMe UTOTOBOW KOHTPOIbHOMN
paboTHI

Ne \ Tema 1aGopaTopHoii padoThI

JlaTa npoBeneHus

10 kaacc

IVIAH dakr

1

OHpe,Z[CJ'ICHI/IC YCKOPCHHUA TCI1a npu PaBHOYCKOPCHHOM
HpﬂMOJ’II/IHeI\/IIHOM JBMKXCHUU.

2 | Onpenenenre BBICOTHI TOABEMA Tejla, OPOIIEHHOTO BEPTUKAIBHO
BBEpX (c ucmons3oBanueM obopyaoBanus neHTpa «Touka pocray).

3 Ouenka pa3MepoB  MOJIEKYJIBI  Macia (C  HCIOJb30BaHUEM
obopymoBanus reHTpa «Touka pocray).

4 | U3yueHnne 3aBUCHMOCTH MEXIYy NaBJICHHMEM M 00BEMOM Tra3a Mpu

IOCTOSIHHOM TeMIlepaType.




5 | 3MepeHne OTHOCUTENBHON BIIAXKHOCTHU BO3yXa.

6 | OnpeneneHue TeMmIepaTypsl IUIABJIECHHS OJIOBAa (C HCIOIb30BaHUEM
obopynoBanus reHtpa «Touka poctay).

11 knace IJ1aH paxr

1 | U3mepenue 3/IC u BHyTPEHHETO COIIPOTUBIICHUS UCTOYHHUKA TOKA (C
UCIIOJIb30BaHueM 00opynoBanus neHTpa «Touka poctay).

Onpez[eneHI/Ie OJIEMCHTAPHOTI'O 3apsaa Ipu 3JICKTPOJIN3EC.

N3ydeHue sBIEHUS 3IEKTPOMATHUTHON UHIYKLIUH.

2
3
4 | Onpenenenue nokasaTelis IPeJIOMIICHUS CTEKIA
5

OrmpezeneHue yAelbHOTO 3apsija 4acTUIbl MO0 €€ TPEeKy B KaMmepe
Bunncona

6.0nucanne MaTepuaJILHO-TEXHHYECKOro obecrevyeHusi 00pa3oBaTeIbHOM AeATEIbLHOCTH
Yueonvie nocoous ona yuawuxca
1. ®usuka 10 kmacc : 0a30BbIi ypOBEHb : MPOQWIBbHBIM YPOBEHb @ YUYEOHHUK [UIS y4alluXcs
obmieoOpazoBarenbHBIX yupexkaeHuii / A.B. I'paues , B.A. [Toroxes , A.M.Caneukwuii u np . M.: Benrana -
I'pad , 2020.

2. O®wusuka 11 xmacc : 0a30BbId ypOBEHb : MNPO(UIBHBI YPOBEHb : YYEOHHK JUJIS Y4YalUXCs
obmieoOpazoBarenbHBIX yupexkaeHuii / A.B. I'paues , B.A. [Toroxes , A.M.Caneukwuii u np . M.: Benrana -
I'pad , 2021.

MarepuanbHO-TeXHUYeCKoe U MH(OPMAIlHOHHO-TeXHHYecKoe o0ecnieueHme.
1. KoMnerorep, MpoekTop.
2. KnaccHas nocka

3. JlJabopaTopHOE U IEMOHCTPAIMOHHOE 000pYyI0BaHKEe, 000pyI0BaHHE OT IIeHTpa «Touka pocTay TaOIHIIbI.
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