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BBenenune

Pabouasn npozpamma no guzuke ona 7-9 knaccoe papabomana na ocnoge “llpuMmepHas OCHOBHAS
o0pazoBaTtenpHasi IpoOrpaMma OCHOBHOT'O 001ero 00pa3oBaHus’” 0J00peHa peleHreM ¢enepaibHOro
y4eOHO-METOINYECKOr0 00bEAMHEHHS 0 001eMy 00pa3oBaHuio (poTokod ot § ampens 2015 . Ne 1/15)
[porpamma «Puzuka. 7-9 xnacce» nox penakuueid H.B.@unonosuu, E.M.['yrank (Pusuka. 7-9 knaccsl.
- M.: Jlpoca, 2017.

Hacrosmiee [Tonoxenue pa3paboTaHO B COOTBETCTBUU C IOKYMEHTAMH:

- @enepanpubiii 3akoH 273-O3 ot 29.12.2012 «O6 obpazoBanuu B Poccuiickoit deneparumy». [punst

Tlocynapersennont dymoii 21.12.2012 r. Onobopen Coserom denepanuu 26.12.2012;
-TunoBoe monoxkenne 00 0O0IIEOOpPa30BATENILHOM YUPEKIACHUH, YTBepkIeHHOe [locTaHoBieHMEM
[IpaButennctBa Poccuiickort ®enepanuu ot 19.03.2001 Ne 196 (¢ mocieayonMMu JOMOTHSHUSIMH );
- OenepanbHblii 0a3ucHbIN yueOHbIH u1aH (mpuka3 Ne1312 ot 09.03.2004);
-Pernonanbublii 6a3ucHBI y4eOHBIM TUIAaH M NMPUMEpHbIE yueOHBbIEe IJIaHbl JUIS 00pa3oBaTENbHBIX
yapexaennii Bomoroackoit o0mactm, peamu3yonuxX MporpaMMbl  o0miero oOpa3oBaHUSI OT
31.03.2005r. Ne 574 (¢ mocnenyromumu u3mernennsmu ot 01.07.2011 Ne 1018);
-DenepanbHbIl  TIepeueHb y4EOHUKOB, YTBEPXKIACHHBIX, PEKOMEHIOBAHHBIX (IONMYIICHHBIX) K
WCIIOJIb30BAaHUIO B 00Pa30BaTENbHOM IIpOIecce B 00pa30oBaTEIbHBIX YUPEKICHUSIX, PEaTU3YIOIINX
nmporpamMMmbl  o0miero oOpazoBanus; - llpukaz MwunucrepcTBa oOpa3oBaHus W Hayku PO ot
04.10.2010r. Ne986 «OO6 yrBepkaeHun (demepanbHbBIX TpeOOBaHUN K  00pa3oBaTElbHBIM
YUPESKACHUAM B YaCTH MHUHHUMAJBHON OCHAIIEHHOCTH y4eOHOTro mpoiiecca U 000pyJ0BaHHS YIEOHBIX
TIOMEIIICHUIN;
-Ilpukaz MunuctepctBa obOpazoBanus u Hayku P® ot 28.12.2010r. Ne2106 «O06 yTBepkIeHUU
(enepanbHBIX TpeOoOBaHWII K 00pa30BaTENbHBIM YUYPEXKACHHSIM B YaCTH OXPaHBI 3I0POBBS
00y4arommxcsi, BOCMTUTAHHUKOB;

- VY4eOHBI IUIaH MYHHIMIAIBHOTO ONOKETHOrO 00pa30BaTEIbHOIO YUpPEKICHUS «XapoBCKas

cpemHss obmeodpazoBaTeabHas mKoma No2y;

- YcTaB MyHHIIMIIATBHOTO OIO/KETHOTO 00pa30BaTENBHOIO YUPEKACHUS «XapOBCKasi CpPEIHSS

obmreoOpazoBaTenbHas MKoja No2y

IMpukazom MunuctepctBa Poccun ot 19.05.98 Ne 1236 yTBep)KACH HOPMATHBHBIA JOKYMEHT —
«O0s13aTeNnbHBII MUHUMYM COJEpXaHUs 00pa3oBaHUs», KOTOPBIA SBISETCA SApoM oOpa3oBaHUS,
orpenenser o0beM W comepkaHWe Y4YeOHOro MaTephana, NPEAbSBISEMBIA IIKOJIOH  yYaIMMCH.
s obecniedeHunst eAMHOTO 00pa30BaTENHHOT'O MTPOCTPAHCTBA TOCYAaPCTBO U3AET €Ille OANH HOPMAaTUB —
«ba3ucHbIN y4eOHBIN IIIaHY, OMPEAEISIONINNA 00s3aTebHBIC TPEIMETHI H BpEMS Ha UX U3yUYeHHE.

OCOoOEHHOCTBIO JAaHHOW MNpOrpaMMbl SIBJISIETCA  BKJIIOUEHHE B  COIEp)KAaHHE OOydeHHs
WHTErPallOHHbIX IIOJIEH, COCTOSIIMX W3 NpPOOJieM SKOJOIMH, NPHUMEHEHHS (QHU3MUECKOH HAayKu B
MenuIHe, OMOIOrMu, MaTeMaTHKe, TEXHUKE, SKOHOMHKe, 3Hepreruke M T.1. [laHHOe coxmepkaHHe
OIpeeNsieTcs] KaK PernOHaIbHBIM, TaK U IIKOJbHBIM KOMIIOHEHTOM M OTPa)KaeTcsl B IPOrpaMMe C y4eTOM
PETHOHANIBHBIX MIPOOJIEM. YUHUTEIN0 NperocTaBiIseTcs HHANBUAYallbHAsI BO3MOXKHOCTb B COOTBETCTBHH C
Bba3ucHbIM y4eOHBIM IUIAHOM M MPOQUIEM MIKOJIBI IOMOJHUTH 3TO cofepkaHue. B kauecTBe mpumepa B
KaJIeHAapHO-TEMAaTHYECKOM IIJIAHWPOBAaHUU MPEACTABIICHO BKIIOUEHHE B COAEpKaHUE (DU3MKU IIEMEHTOB
9KOJIOTUHU M 3HEPTeTHKH.

JHpyroii 0cOOEHHOCTBIO TPOrpaMMBl SBJISIETCS] BKIIFOUEHUE CUCTEMBI OLICHHBAHUS 110 YCTHBIM OIIPOCaM
TEOPETUYECKOr0 MaTepHaa, MMCbMEHHBIX KOHTPOJIBHBIX PaboT, 1abopaTOpHbBIX paldoT, a TaKKe MepedHs
JIONyCKaeMBbIX OHINOOK.



BBuny Ttoro, uro «TpeOoBaHms...» SBISIOTCS COCTaBHOM uacTbio DemepanbHOro KOMIIOHEHTA
locynapcrBennoro OOpaszoBatenpHoro CraHmapTa, TO BKIIOYEHHBIE B MpOrpaMmy TpeOOBaHUS
3aBBIIICHB] U COOTBETCTBYIOT COACPKAaHUIO HE TOIILKO MUHHMYMa, HO M paboueil mporpaMmel. B cBs3u ¢
STHM yYEHUK HE MOXKET MOJIy4aTh HEYAOBJIECTBOPHUTEIBHYIO OLEHKY, €CIM MPOBEPKa HE BBISBUIA y HETO
CYIIECTBEHHBIX MpoOEeNoB B yCBOeHMU MaTepuaina. [lo3ToMy KOHTpoibHBIE pabOThl PEKOMEHIOBAHO HE
OTpaHUYMBATh 3aJaHUSMH, TPOBEPSIOMIMMH CPOPMUPOBAHHOCTh y YUYAIIMXCS TOJBKO TEX 3HAHHHA W
yYMEHHH, KOTOpble OroBopeHbl B «TpeboBaHUSX...», HO M MPOBOJAUTH JUHEHHYIO YPOBHEBYIO
nuddepeHranro BHYTPH Kiiacca, BBISBISIONIYIO 3HAHUS U YMEHHsI, YCTAaHOBJICHHBIE TPOrPaMMOH.

VYBenuurBaercs BpeMsi Ha pelIeHHe 3aJad 1Mo TeMaM Pasnoyckopennoe ogudicerue, Ce0600HOe
naoewue, 4ToO COcOOCTBYET Ooiee MPOYHOMY YCBOCHUIO OCHOBHBIX ()OPMYJI; pElICHHE 3a1ay 110 TIEPBOMY
U BTOpoMy 3akoHaMm HploToHa (+2 4); mpoBeneHue adopaTopHoi paboTel «OmnpenencHue >KeCTKOCTH
MPYKUHBDY TpeOyeT MpeABapUTEIbHONW MOATOTOBKH M3-32 €€ CIOKHOCTH M OOBEMHOCTH; HA M3Y4CHHE
Bonpoca 3axon coxpanenus umnyibca (+14) ¥ Ha pelICHHE COOTBETCTBYIONIMX 3amad (M0 2 4 s
JIETAJILHOIO Pa300pa KaxIOoro ciydas), Ha M3y4CHUE TEMbl 3aKOH COXPAHEHUSI NOJHOU MEeXAHUYECKOU
onepeuu (2 9).

B o03HakOMHUTEIbHOM IUTaHE H3YYalOTCSl TaKue TeMbI (BOIPOCH), Kak [lonoowcenue mena 8
npocmpancmee, Cucmema omcuema M llepemewjenue — Mo Kypcy MaTeMaTHKH K 3TOMY BPEMEHH eIle
HEJIOCTATOYHO OTpaboTaHO TOHSTHE «BEKTOP»; I paguueckoe npedcmagnenue OudiceHus — W3-32
3aTpyqHeHUH B uTeHWU TpadukoB;, OmHocumenrbHOCMb O08UXdCeHUs — C yYeTOM HeJ0CTaTOYHOCTH
npeacraBieHuil y ydammuxcs; Cuna ecemupnozo msazomenus, I[locmosaHnas 8ceMupHo20 mMA2OMEHUs —
3Ha"ue GopmMyIsr MiMm;

F=000

r? 0053aTENBHO JUIS BCEX yYaIMXCs, CHIbHBIC YICHUKU JOJDKHBI YMETh ¢ OOBSCHUTH; Bec
mena, OBUNCYWe20cs ¢ YCKOpeHuem 66epx, 6Hu3, Paboma cuibi mpenus u Mexanuueckas IHepeus;
Ceoboonbvie u 3amyxarowue Koaebauus — y4alluecss UCIBITHIBAIOT 3aTPYAHEHHUS B BOCHPUSATHU 3TOTIO
Marepuaia, B YTEHHH COOTBETCTBYIOUIMX TpadukoB; [lepuoo 6 KonebamenvHoM OBUNCEHUU —
nabopaTopHast paboTa MPOBOJUTCS CO BCEM KIIACCOM.

Wzyuyats 0030pHO mIpeanaraercs cieqyroliue BOIPOChl: [lepemewjenue npu pagHOyCKOPEHHOM
dguoicenuy — B 1IEJIOM 3TOT MaTepuan TpyleH Al noHumanus ydamuxcs ¢ 3[IP, ocoOeHHble coXHOCTH
CBSI3aHBl C BbIBeACHHMEM (OPMYJBl, HO €€ 3HaHHe HeoOxomumo; Kpueonumennoe oOsudicenue —
LIKOJIBHUKOB 3aTpyJHsET padoTa ¢ BEKTOpaMH, OHM IJIOXO YCBAMBAIOT MOHATHS «IIEPHOAY», «IaCTOTay,
OZJHaKO 3HAKOMCTBO C 3TOM TEMOH Ba)KHO B IUIAHE OCYILECTBIICHUS MEXIIPEIMETHBIX CBSI3€l C TPYILOBBIM
o0y4eHueM;

Bec mena, Hesecomocmp;

Paboma cunvt ynpyeocmu, [lomenyuanvhas snepaus ynpy200e@opmupoeanno2o meia — pelienne
3ajad4 1o JaHHOW TeMe Mpey1araeTcs TOJIbKO CUIIbHBIM YUEHHUKAM.

UckmoueHbl U3 U3y4deHUs TaKUe BOMNPOCHL, Kak [Ipoexkyuu 6exmopog u Oeticmeus Had HUMU,
Heuocenue mena nod Oeticmeuem HecKoabKux cuni (34€Ch CIOXKHBI M IIOCTPOCHHE, U TEPEXOA OT
BEKTOPHOM (hOPMBI MaTEMaTHYECKOW 3allUCH YypaBHEHHWS K CKaJSIPHOW); B TeMe JHepeus mena 8
KoebamenvHoM O8udCeHuy WCKITIOYAaeTCsl BEChb MaTeMaTHUeCKMH ammapaT: (opMmyna SHEpruu He
paccMaTpuBaeTcsl.

Hean u 3aga4u nporpammbl Hean:
-o0ecrieueHne JTOCTHKEHH O0YYalOIMMHCS PE3yIbTaTOB OOYYEHHS B COOTBETCTBHU C (elepaIbHBIMU
rocyIapCTBEHHBIMU 00pa30BaTENbHBIMU CTAHIAPTAMH;
- obecrieueHre KOHCTUTYLIMOHHOTO MpaBa rpaxaad P® Ha moigydeHne KauecTBEHHOTO 00IIero
0o0pa3oBaHus;
- TMOBBIIICHHUE KA4eCTBA MPENOAaBaAHUS IIPEIMETA.
— BBIPa00TKA KOMIIETEHIIN:
v’ 06weobpazoeamenbbix:



- YMEHHSI CaMOCTOSITEIbHO W MOTHBHPOBAHHO OPraHM30BLIBATH CBOIO I103HABATEIBHYIO
JeATeIbHOCTh (OT TIOCTAHOBKH JI0 TIONYUEHHSI U OLIEHKH PEe3yJbTaTa);

- YMEHHS MCHOJIB30BATh 3JIEMEHTHI NMPUYMHHO-CIEACTBEHHOTO M CTPYKTYPHO-(QYHKIHMOHAIBHOTO
aHan3a, ONMpeAesiTh CYIHIHOCTHBIC XapaKTEPUCTUKN M3Y4aeMOro 0ObeKTa, Pa3BEpHYTO 000CHOBLIBATD
CY)KIEHUs, aBaTh ONpeeeHNs, MPUBOAUTD I0KAa3aTEIIbCTBA;

- YMEHHSI HCHOJb30BATh MYJbTHMEIUIHbIE PECYpPChl M KOMITBIOTEPHBIE TEXHOIOTUH IS
00paboTKH 1 TIPE3eHTAIH PE3YJIbTaTOB MO3HABATEILHON M MPAKTUYECKON AEATEILHOCTH;

- YMeHUsI OUEHUBATH M KOPPEKTHPOBATHb CBOC MOBEACHHE B OKPYXKAIOIICH Cpe/ie, BBIMOIHAT
3KOJIOTUYCCKHE TpC6OBaHI/IH B HpaKTI/I‘-IeCKOI\/'I JACATCIBbHOCTHU U HOBCCI[HCBHOI\/'I JKU3HHU.

v npeomemno-opueHmupOSaHHbIX.

- MOHUMATH BO3pacCTalOIyI0 POJb HAYKHU, YCUJIICHUC B3aMMOCBA3U U B3aMMHOI'O BJIMAHUA HAYKU U
TEXHUKH, MPEBPALICHUS HAYKW B HEIMOCPEJCTBEHHYIO MPOM3BOAUTEIBHYIO CHITY OOIIECTBAa: OCO3HABATH
B3aMMOJICHCTBUE YeJIOBEKa C OKPYKAIoIIeH Cpemoi, BO3MOXHOCTH U CHOCOOBI OXpaHbl MPUPOIBI; -
pa3BUBaTh I[I03HABATElIbHbIE MHTEPechbl W  WHTEIEKTYalbHbIE CIHOCOOHOCTH B  Tpollecce
CaMOCTOSTEIFHOTO TMPHOOpeTeHUs] (U3NYECKHMX 3HAHWN C HCIONB30BAHUN PAa3JIMYHBIX HCTOYHHKOB
WH(OPMAITUH, B TOM YHCIIe KOMIBIOTEPHBIX;

- BOCIHTBHIBATH YOSKJCHHOCTh B TIO3UTHBHOW poiM (DU3WKH B KHU3HW COBPEMEHHOTO OOIIeCTBa,
IIOHMMAaHUEC MEPCIIEKTUB Pa3BUTUA DOHEPI' CTUKU, TPAHCIIOpTA, CPEACTB CBA3U U ApP., OBJIaACBATh YMCHHUAMU
NPUMEHSATD MTOJTyYCHHBIC 3HAHMS JIJTSI TONYYCHUS pa3HOOOPa3HbIX (PM3HUYECKUX SBIICHUN;

- MPUMEHSTh TONydeHHbIE 3HAHUS W yMEHHs sl (e30MacHOro MCHoJIb30BAHUSI BEUIECTB M
MEXaHU3MOB B 6BITy, CEIILCKOM XO3SiCTBE U IIPOMU3BOACTBE, PCEHICHUA TIIPAKTUYCCKUX 3aJad B
HOBCC}IHCBHOﬁ JKU3HU, MpEaAynpexICHUA SIBHeHPlﬁ, HaHOCAIIUX BpE€O 3A0POBBIO YCIOBEKA u
OKpYy’Karolllen cpese.

IIporpaMmMa HampaBieHa Ha peaju3aldi0 JUYHOCTHO-OPHEHTHPOBAHHOIO, HesiITeJIbHOCTHOIO,
Npo0/IeMHO-TIOUCKOBOI0 TOJX0J0B; OCBOGHHME Y4YallUMHCA HHTEJIEKTYaJlbHOH U INPaKTUYeCKOil
JeATEIIbHOCTH.

Henu:

Wzydenne ¢u3uku B 00pa30BaTCIbHBIX YUPEKIACHHIX OCHOBHOrO 00IIero o0pa3oBaHHs
HaIpaBJIECHO Ha TOCTIKEHHE CIICLYIOLIUX LIeIeH:

. 0oceoeHue 3HAHUNi O MEXAHWYECKUX, TEIJIOBBIX, OSJEKTPOMAarHUTHBIX M  KBAaHTOBBIX
SIBJICHUSX; BEJIMUMHAX, XapPAKTEPU3YIOLINX TH SBJICHUS; 3aKOHAX, KOTOPHIM OHM ITOIYMHSIOTCS; METOAAX
HAy4YHOr'0 MO3HAHMS NIPUPOABI U (OPMHUPOBAHKUE HA ITOW OCHOBE IPEACTaBJICHUN O (PM3UUECKON KapTHHE
MUDA;

. oeradenue yMeHusMu TPOBOAWTh HAOIIOAEHWS IPUPOAHBIX SBJICHUH, ONUCHIBATH H
00001aTh pe3yNbTaThl HAOIIOJCHUH, MCIIONB30BAaTh MPOCTHIE U3MEPUTENbHBIE MPUOOPHI IS U3YUSHHS
(u3NYECKNX SIBJICHUH; MPENCTAaBIATh Pe3yJIbTaThl HAOMIONEHUH WM W3MEPEHHH C MOMOLIbIO TaluuI,
rpaMKOB M BBIABIATH Ha 3TOW OCHOBE 3MIIMPUYECKHE 3aBUCHMOCTH; MPHUMEHITh MOITyYCHHbIC 3HAHUSA
111 OOBSICHEHHS Pa3HOOOpa3HBIX MPUPOAHBIX SBICHUH U MPOLECCOB, NPUHIMIIOB ACHCTBUS Ba)KHEHUIITNX
TEXHUYECKUX YCTPOUCTB, IS PEIIeHHs (PU3nUecKux 3a1ad;

. pazeumue NO3HABATEIbHBIX HHTEPECOB, HHTENICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH,
CaMOCTOSTEIBHOCTH B NMPHOOPETEHNH HOBBIX 3HAHUI NMPH PElIeHUH (U3MYECKHX 3a]ad U BBHIIOJIHEHUU
9KCIEPUMEHTAIIBHBIX UCCIEAOBAaHUM C UCIIOIb30BAaHUEM HMH(OPMALMOHHBIX TEXHOJIOTHH;

. sochumanue YOSKIECHHOCTH B BO3MOXXHOCTH MO3HAHHS TNPHPOABI, B HEOOXOAUMOCTH
pa3yMHOTO HCIIONB30BAaHMSA JOCTHIKEHHH HAayKM M TEXHOJIOIMH JUIsl JajbHEHIIero pa3sBUTHA
YeJIOBEUYECKOro OOILIeCcTBA; YBaKEHHS K TBOpLAM HAayKd W TEXHHKH; OTHOIIGHHS K (U3UMKE KaK K
3JIEMEHTY OOILEUeIOBEUECKON KyIbTYpBI;

. NpuUMeHeHue NONYYeHHLIX 3HAHUW U YMeHuti JUIsl PEIIeHHs MpaKTHYECKUX 3anady
MOBCEIHEBHOMN XKHU3HH, 0OecriedeHus] 0e30IMacHOCTH CBOEH JKM3HHU, PallMOHAIEHOTO MPHPOJONOIb30BAHUS
U OXpaHbl OKPYKaIOLIECH CPEBbL.
3apaum:



* pa3BUTHC MBIIUICHUS YYallUXcs, (OPMHPOBAHHME Yy HHUX CAMOCTOSTEIBHO IPHOOpETaTh |
MPUMEHSTDH 3HAHUS, HAOIOAATh U OOBSCHATh (PU3UYCCKHE SIBICHHS,

* OBJIAJICHUE IIKOJbHBIMU 3HAHUSIMHU 00 SKCIICPUMEHTANBHBIX (haKTaX, MOHATHUSIX, 3aKOHAX, TCOPHSIX,
Merogax (U3MYECKOH HAayKH; O COBPEMEHHOW HAay4yHOH KapTHHE MHpa; O I[IHPOKUX
BO3MOYKHOCTSIX TIPUMEHEHUSI (PU3MUECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTHH;

* YCBOCHHE IIKOJIbHUKAMHU WJICH CIMHCTBAa CTPOCHUS MAaTEPHHM M HEHUCUEPIIaeMOCTH Ipoliecca ee
MMO3HaHUsA, TOHUMAaHWE POJIM NPAKTUKU B ITO3HAHUN (1)1/131/1‘-ICCKI/IX SIBJICHUM 1 3aKOHOB,

* (QopmHpoBaHHE T[O3HABATEILHOrO HWHTEpeca K (H3UKE M TEXHUKE, pPa3BUTHE TBOPUYECKUX
CIIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YYCHHS, MOATOTOBKA K IMPOJOJDKCHHIO OOpa3oBaHHS H
CO3HATEIHLHOMY BBIOOpY TIpodeccui.

Y4yeOHMKH:

[eppinkua A.B. ®uznka 7 ki Y4eOHUK Juis 00IIe00pa30BaTEIbHBIX YUpEKIeHUH. PekoMeHa0BaHO
MunucrepcTBoM o0pazoBanus W Hayku Poccuiickoit deneparuu-5 usmnanue -M.;/Ipoda.2016-224 c.
[eppimkna A.B. ®usznka 8 k. y4eOHHK Jyisi 00HIe00pa3oBaTENbHBIX YUpEXKIEHUH. PekomeHaoBaHO
MunuctepcTBOM 00pa3oBaHus U Hayku Poccuiickort @enepannu-M.;/Ipoda.2017-240 c.

[eppriukua A.B.I'yrauk E.M. ®uzuka 9 k. YdeOHUK Uit 00Ic00pa30BaTEbHBIX YUPEKICHUM.
PexomennoBano MunmcrepcTBOM oOpa3oBaHusi u Hayku Poccuiickori ®Dexepanuu -M.;/Ipoda.2018-319
C.

JannHas mporpamma BbIOpaHa MmoTOMY, 4TO €€ CTPYKTypa U CoiepKaHue MTOMOTaloT 00eCeunTh
YYUTEINIO YCIIOBHS ISl THOKOW e€ NCIOIb30BaHUs, peaTu3alliil MPAKTHUIECKONW HAIIPABICHHOCTH
00y4eHwsl, OCYIIECTBICHIE WHANBHUIyaTLHOTO TIOAX0/1a K YIaI[IMCSL.

HNudopManuss 0 KOJHYECTBE VYEOHLIX YaCOB, HA KOTOpPOE paccYdTaHa padodyas mporpamma B

COOTBETCTBHH C (enepadbHbIM 0a3WCHBIM y4eOHBIM IUTAHOM Ui 00pa30BaTENbHBIX YUPEeKACHUN
Poccuiickoit ®@enepannn Ha m3ydeHue npeamera «DPusnka» orBoautces 204 waca mis 00s3aTEIHHOTO
n3ydeHuss GU3NKA Ha CTYIEHH OCHOBHOTO o0mero oopaszoBanus, B ToMm uucie B VII, VIII u IX xmaccax
o 68 yacoB u3 pacuéra 2 yaeOHBIX Jaca B HeZemo. B ToM grcie B 7 kmacce — 14 maGopaTtopHbIX pador, 4

KOHTPOIIbHBIE Pa0OTHI.

@opMbl IPOMEKYTOYHON M NTOTOBOH ATTECTALINH

KOHmMPOIbHBIE pAOOMbL:
7 ximacc-4
8 kiacc-4

9 kiacc-4

KoanyecTBo 1200pATOPHBIX PA0OT:



7 xjacc

14

8 Kmacc

11

7 kjaacc: YueOHO-TeMaTHYeCKUI IU1aH
(2 yaca B Hepento, Bcero - 68 4.)

9 kiacc

Tema

Konunuects
0 4acoB

Kon-Bo
nabopaTopHBIX
pabot

Kon-Bo
KOHTPOJI
BHBIX
pabot

Peanmuzanus BOCIIMTATEJILHOI'O
noTeHnuanta ypoka( BHIBI H
(hopMBI IEITETLHOCTH )

Beenenue

YcraHOBIEHUE JOBEPUTENBHBIX
OTHOLIEHUI MEX]ly YUUTEIIEM U €TO
YUEHHKAMH,

CIIOCOOCTBYIOIINX MTO3UTHBHOMY
BOCIIPUATHIO YIaIIUMUCS TPEOOBAHMI
Y TIPOCHO YUHUTEs], MPUBJICYEHUIO UX
BHUMAaHHS K 00CYKTaeMoi Ha YPOKe
WH(pOPMAIIH, aKTHBU3AIUHA UX

MMO3HABATEIbHON JICSATEIIbHOCTH,
Bocnuranne natpuorusma:
3HAKOMCTBO ¢ OuorpadusiMu yueHbIX
(IlmonkoBckwii, [lomos, KypuaToB),

HX BKJIaJI€ B pa3BUTHE TEXHUKHU

ITepBoHauvanbHbIE

CBEIIEHUS O
CTPOCHUH
BEIIECTBA

DKOIIOTHYEeCcKoe BOCITHTaHUE:
3HAKOMCTBO C  JKOJOTHMYECKUMH
npooieMamMu pu aBapuax
HE(PTSIHBIX TAHKEPOB, CIIOCOOAMHU HX
pelIeHus.

BiaumopetictBue

TCII

21

Bocnuranue KynbTypbl OOLIEHHS IPU
TPYHIOBOH padoTe.

Bocnuranue yBaxxeHHUs K yU€HBIM U UX
TpyZRy, GOpMHUPOBAaHUE YCTONYHBBIX
HPaBCTBEHHBIX YyBCTB, BHICOKOI
KyJIbTYDbI IOBECHUS KaK OJJHOU 13
TJIABHBIX MIPOSIBIICHUN yBaXKCHUS
YeJI0BEKa K JIFOJSIM [P 3HAKOMCTBE C
omnorpadusmu yuensix 1. HeroTona n
I'. Tanunes.

JlaBnenne
TBEPJIBIX Ted,
SKAIKOCTEN U
rasos

21

Bocnutanne — maTtpuotnsma: npu
pereHun 3aa4 MIPaKTHKO-
OpPUEHTHPOBAHHOTO xXapakxTepa,
3HaKOMCTBO C COBPEMEHHBIMHU
CpeICTBaMHu repenpaBsbl B
Poccuiickoi

Apmuu

Pabora,
MOIIHOCTbD,
SHEPrusd

13

Bocniutanue KynbTypbl OOLIEHHS IPH
rpyIIoBOH pabdore.
Ousnueckas urpa «Pas3penxa 6oem»




[ToBTOpEHUE 3 - 00yYaIONIMMHCS WHIUBUIYATbHBIX U

Bocnuranue KyabTypsl OOIICHUS TPU
rpynmnoBoii padore. Peanu3zarus

TPYIIOBBIX UCCIIENOBATENBCKUX
MIPOEKTOB.

Bceero 68 14 4

OBPA30OBATEJBbHBIA MUHUMYM COJEP)KAHWUS OCHOBHOM
OBPA30BATEJBbHOM ITIPOTPAMM

|. Bexenue
Du3uka v pusnvecKue MeTolbl U3ydeHUsI MPUPObI.

®dusnka — Hayka o mpupope. HabOmroneHune u ommcanue Qu3ndecKux siBleHWi. Pu3udeckue NpHOOpPHL
®duznyeckre BeIMYMHBI U UX U3MepeHue. [lorpemHocT n3mMepennid. MexyHapoaHas cucreMa eanHuil. Ouznka u
TexHHKa. OHU3MKa U pa3BUTHE MPEACTABICHUI O MaTepHaIbHOM MUpE.

Jlemoncmpayuu.

[TpuMepbl MEXaHHYECKUX, TEIUIOBBIX, JIIEKTPHUECKUX, MATHUTHBIX M CBETOBBIX ABJICHUN. DU3MYECKHE
pUOOPEL.

Jlabopamopuvie pabomot u onvimol.

1. «M3mepenue (U3UUECKUX BEIUYUH C Y4eTOM aOCONIOTHOW MOTpeIHOCTH. VI3MepeHHWe  LieHbI JeJeHUs
U3MEPUTEIILHOTO MPHOOpay.

YYEeHHK I0JIKeH 3HATH/TIOHUMATh:

3HaTh: CMBICII IOHSTHUS «BELIECTBOY.

YMeTb: UCIOIb30BaTh (PU3MUYECKHE MPUOOPHI M H3MEpUTENbHbIE MHCTPYMEHTHI OIS  M3MEPEeHUs (PU3NUECKUX
BEJINYUH.

Il. IlepBoHayajabHbIE CBeJIEHUSI O CTPOEHHH BellleCcTBA.

Crpoenue BeiectBa. Juddysus. BzaumoneiictBre yactuil Beriectsa. Mozenu CTpOSHHUs ra30B, KHUIAKOCTEH
Y TBEpABIX TN U 00BSCHEHUE CBOICTB BEIIECTBA HA OCHOBE 3THUX MOJENEH.

Lemoncmpayuu.

Huddysus B razax u xuakoctsix. CoxpaHeHHe 00beMa KUAKOCTH PU W3MEHEHHU GOPMBI cocyIa.
CuenieHue CBUHIOBBIX LMIHMHAPOB.

Jlabopamopnas paboma.

2 . « I3mepenne pa3MepoB MaJIbIX TEID».

YYEHHUK J0JKeH 3HATH/TIOHHMATh:

CMBICI TIOHSTHIA: BENIECTBO, B3aMMOJCHCTBHE, AaTOM (MOJIEKYNa). YMETh: OMUCHIBATh M OOBSICHATH
¢usnueckoe sneHne: 1 Gy3us. 3HATh SBICHAE HHEPINH, PU3MICCKIHA

3aKOH, B3aWMOJEHCTBHE; CMBICI  TIOHATHIL: IyTh, CKOPOCTbh, Macca, IIIOTHOCT.

I1l. B3aumopeiicTBue TeJI.

Mexanndeckoe — aBWKeHHE. OTHOCHTENBPHOCTh  MEXaHWYECKOro JABWXKEHHA.  Tpaekropusa.  ITyTs.
[IpsmonuHelinoe paBHOMepHOE ABIKeHne. CKOpOCTh paBHOMEPHOTO MPSIMONMHEWHOT0 IBMKeHns. HepaBHoMepHOe
JaBwkeHue. fIBneHne mHepumu. Macca tena. M3mepenne macchl Tena ¢ MOMOHIBIO BecOB. IIMOTHOCTH BelEeCTBa.
Mertonap! u3MepeHust Macchl U IIOTHOCTH. B3anmoneiictBue Ten. Cumna. [IpaBmino cnoxeHns cuil, eHCTBYIOUINX O
onHoM nmpsimoii. Cuita ynpyroctu. 3akoH I'yka. Merons! usmepenust cuisl. J{uaamomerp. ['padudeckoe



I/I306pa)KeHI/Ie cuibl. SIBimenne Tarorenus. Cuna TsoxectH. CBs3b MCKIAY cuioi Tsbkectu U Maccor. Bec tena. Cuna
TPpECHUA. TpeHHe CKOJIBXKCHHs, KQUCHUS, ITOKOA. HOI[IHI/IHHI/IKI/I. HeHTp TS2KCCTH TCJ1a.

Jlemoncmpayuu.

PaBHOMepHOE  TpsMonuHEHHOe — aBWKeHHWE. OTHOCHTENBHOCTH  JBIDKCHUS.  SIBICHUE — HMHEPITUH.
BzaumoneiictBue ten. Cnoxenue cuil. Cuina TpeHUs.

Jlabopamopuwie pabomeot.

3. «M3yyeHne 3aBUCUMOCTH IYTH OT BPEMEHHU IPHU NPSMOJIMHEHHOM PaBHOMEPHOM JIBU)KEHHU.
W3mepenue ckopocTuy.

4, « I/I3MepeHHe MaccChbI TCJia Ha pbIYaKHBIX BECax».

5. « I/I3MepeHHe obbema TBEPAOIo TCIIay.

6. « I/I3MepeHHe IUIOTHOCTHU TBEPAOI'O TCIa».

7. «I/ICCJ'ICZ[OBaHI/Ie 3aBUCUMOCTHU CUJIbI YIIPYI'OCTU OT YAJIMHCHUSA MPYKUHBI. I/ISMepeHI/Ie KECTKOCTH
MPYKUHBD).

8. «I/ICCJ'ICZ[OBaHI/Ie 3aBUCHUMOCTHU CUJIbI TPEHHSA CKOJIBXKCHUA OT CHUJIbI HOPMAJIbHOI'O JaBJICHUS.

9. <<OnpezleneHHe LCHTpPA TAXKECTU TJTIOCKOM TJTACTUHBDY. YY€HUK JOKEH 3HATH/IOHMMATD:

- sABJICHUC WHEPIUH, GU3NUESCKUH  3aKOH, B3aUMOJICHCTBHC;

-CMBICH  IOHSTHH: IIyTh, CKOPOCTh, Macca, INIOTHOCTb, BPEMEHU, MACChl, CUJIbI;

-BBISIBIISITh 3aBHCHMOCTb: ITyTH OT PacCTOSHUA. 3HaTh, YTO MEPOM JII0OOro B3aMMOJCHUCTBUS TEIl SIBJISETCS CUIIA.

YMeTh: IPUBOIUTH IPUMEPBL. 3HATh: ONpPE/IelIeHHEe MACChl; SMHHIIBI Macc.

YMeTb  BOCIPOM3BECTM  WJIM  HamucaTb GopMmyily. YMeHue paboTaTh C mpubopaMu HpPH HAXOXKACHUH

Macchl Tena.

3HaTh  oOmpeAeNieHWE IUVIOTHOCTH  BellecTBa, GopMmydy. YMeTb paboraTh ¢ (QU3HYECKMMH  BEIHYHHAMH,

BXO[ILIMMHU B JaHHYIO HOpMYITy

Ymenue paborath ¢ mpubopaMu (MEH3ypKa, BEChl)

YMerp paboTaTh ¢ (U3MUECKUMHU BENMYMHAMM, BXOAAIIUMHU B (OPMYIy HAXOKAECHHS MAacchl BEIIECTBA

Ymersn:

- paboraTh ¢ (U3NYECKUMU BEIWYMHAMH, BXOMIIIMMH B (GOPMYITy HAXOXICHHUS MAcChl BEIIECTBA; -
pabotats ¢ mpudopamH.

YMeTb BOCHPOM3BOAWTE W HAXOAUTH (PU3NUECKHE BEIUYMHBL  Macca, IJIOTHOCTh, 00BEM BELIECTBa.

3HaTh ONpeAeNICHUE CHIIBL, EOWHHIBI €€ U3MEpPEeHHs | 0003HAYeHHMS

3HaTh omnpeneseHre CHIIBI TSDKECTH. YMETh CXeMaTHYECKH M300pasuTh TOUKY €€ IPHIOKEHHUS K Tely

3HaTh  ONpeAeNieHHe CHIIBI YIIPYIOCTH. YMETh CXeMaTHYeCKH H300pa3uTh TOUKY €€ MPUIOKEHHS K

tery. Otpaborka GpopMyiTpl 3aBUCIMOCTH MEXITY CHIION M MAacCOH Tena.

IV. laBieHne TBepABIX TeJl, JKHIAKOCTEl U ra3os.

Hasmenne. [laBmenme T1Bepapix Ten. JaBmernme ra3a. OObBsCHEHWE [aBJICHHS HAa  OCHOBE
MOJIEKYSIPHOKHHETHUECKUX TpencraBieHnii. 3akoH Ilackamsa. JlaBnenume B xumkoctd M raze. CoolOmarommecs
cocyzsl. Imro3el. ['napaBnuueckuil npecc. I'uapaBindeckuii TOpMO3.

Atmocdeproe maBnenne. OmnbiT Toppruemmm. MeTtonpl w3MepeHHs JAaBieHHs. bapomerp-aHepowns.
N3menenne atmochepHOro gaBieHns ¢ BeIcoToil. Manomertp. Hacoc.

3akon Apxumena. YcinoBue miaBanus Tei. [lnaBanne ten. Bo3myxomraBanne.

Hemoncmpayuu. 3aBUCUMOCTb IABIICHHUS TBEPAOTO Tejla HA ONOPY OT JACHCTBYFOHIGH CHUIBI M ILTOLIAAN
omopel. O0HapyXeHue aTMochepHOro JaBleHus. M3MepeHre aTMocepHOro TaBIeHUs OapOMETPOM-aHEPOHIOM.
3axoH ITackams. I'nnpasnnaeckuii mpecc. 3akoH Apxumena.

Jlabopamopuwie pabomui.
10. «M3mepeHne naBieHns TBEPAOTO TENIa HA OLIOPY».

11. « I/IBMepeHI/Ie BLITaJ'IKPIBaIOHIeﬁ CHIIBI, Z[el\/‘ICTByIOIIICI\/‘I Ha INOIpY’KEHHOC B JKUJKOCTb TCJI0».



12. «BrlscHenne YCJ'IOBI/Iﬁ IUIaBaHUA TCJIa B ) KHJIKOCTH)).

YUYCHUK T0/IKCH 3HATH/IOHUMATh:
OIpCACIICHUC (1)I/I3I/I"IGCKI/IX BCJIMYMWH. JaBJICHUC, IIJIOTHOCTH BCIICCTBA, 06'I>CM, Macca. 3HaThb CMBICIT (1)1/131/1‘160KI/IX

3aKOHOB: 3akoH ITackansa. YMeTn:
- OOBSCHATH Mepenavy NaBJICHUS B )KHIKOCTIX U ra3ax; YMeTh:

- OOBSCHATH Tepenady NABJICHUS B JKUAKOCTAX W Ta3ax; - HCIOJIh30BaTh (husmyeckue PUOOPEI IS
U3MEPCHUS NaBJICHUSA. 3HATh CMBICT (PM3UUECKHIX 3aKOHOB: 3aKOH ApXuMena. YMETh:

- OOBSCHATH Mepeavy AaBJICHUS B )KHUIKOCTIX U Ta3ax;

- UCIOJIb30BaTh (PU3MYECKHUE TPUOOPHI IS U3MEPEHHUS JaBIICHUS,

- BbIpaxkaTh BenuuuHsl B CU;

- pelaTth 3aJlayM Ha 3aKOH ApXxumesa

YMeTh BOCHPOU3BOAWTH M HAXOIWUTh (U3UUECKUE BEIMYUHEI 11O (hopMyJie 3aKoHa ApxuMena

V. Pa6ora u MomHocTh. JHeprus. (

PabGora cuibl, JEHCTBYMOLIEW IO HampaBlIeHUIO ABMXeHUs Tena. MomrHocts. Kunerndeckass sHeprus
JaBrokynierocs tena. IlorennuaneHas sHeprus tein. IIpeBpalieHue oqHOro BUa MEXAaHMUYECKOW SHEPTUM B APYrOM.
Mertozp! n3Mepenus: paboThl, MOIIHOCTH ¥ SHEPTHH.

IIpocTsie MexaHU3MBL. Y CIIOBUS paBHOBecUs pblyara. MoMeHT cuibl. PaBHOBecHe Tena ¢ 3aKpeIIEHHON OChIO
BpaiieHus. Buasl paBHOBecHs Tel. «30510Toe MpaBuiio» MexaHuku. KoadduimeHt nonesHoro nercTBusl.

Lemoncmpayuu. IIpocteie MEXaHU3MBI.
JlaGopaTopHbie paboThI.
13. «BblsicHeHHEe yCIIOBHS PaBHOBECHS pblUaray.

14. «M3mepenne KIIJI npu nmogbeme Tena M0 HAKIIOHHOM IIOCKOCTI.

YYEHHK [I0JIZKeH 3HATH/IOHUMATh: ONpeJeNcHue paboThl, obo3HaueHne

(bU3MYeCcKOl BEJIMYMHBI U €JUHHULBI I3MEPCHUSL.

3HaTh ONpEJENCHUE MOIIHOCTH,  OOO3Ha4YeHHE (M3HYeCcKOl BEMMYMHBI ¥ €AWHMIBI U3MEpeHUs. 3HATh
omnpenencHue GU3NYECKUX ~ BEMMYMH: paboTa, MOIIHOCTb.

YMeTb BOCHPOU3BOAWUTH (POPMYJBI, HAaXOOUTH (H3HUYECKHE BEMMYMHBI:  paboTa, MOIIHOCTb.

3HaTh YCTPOWCTBO phIyara. YMeTb H300pa3uTh HA PUCYHKE pPACIOIOKEHHE CUII U HAUTH MOMEHT CHJIBI. Y METh:
- MPOBOJUTH 3KCHEPUMEHT U U3MEPSTh UIMHY IUIEY phlyara U Maccy

Tpy30B; paboTaTh C PU3MIECKUMU PHOOPAMIL.

IIOBTOPEHHE( 3 YACA)

! POBEHD IOATOTOBKH BBINNYCKHUKOB
B pe3yabtrare u3yuyeHuss (PU3MKH 7 KJacca yY4YeHHK JOJKEH
3HATh/TIOHUMATh:

*  cMbICJ] NOHSATHIL: (pU3HUECKOe sBIICHNE, (PU3NUECKUI 3aKOH, BELIECTBO, B3aNMO/ICHCTBIE, aTOM, aTOMHOE SIIIPO,

*  cMbIC] GU3MYECKUX BeJHYMH. ITyTh, CKOPOCTh, Macca, INIOTHOCTh, CHJIA, JaBJIEHUE, UMITYIIbC, padoTa,
MOIIHOCTh, KWHETHYECKask SHEPTHs, MOTEHINAIbHAS SHEPTHs, KOO (UIIMEHT MOIE3HOTO IEHCTBHS,

*  cmbica ¢usnyeckux 3akoHoB: [lackams, Apxmmvena, HploToHa, BCEMHPHOTO TATOTCHHUS, COXPAHEHUS
UMITYIIbCa ¥ MeXaH4IecKoi sueprud U yMeThb:

*  OIMCHIBATh M OOBSICHATH (PU3NUECKHE SBICHUS: PABHOMEPHOE NMPSIMOIMHEHHOE ABIKEHHE, Ilepeiady AaBICHUS
XKHUJKOCTAMH W Ta3aMH, TIaBaHue Tei, I y3nio, TETONPOBOAHOCTD, KOHBEKIIHIO

*  HCIIONB30BaTh (PU3MUECKHE MPUOOPHI M I3MEPHUTEIbHBIE HHCTPYMEHTHI JJIsl N3MEpeHNUs (PU3NUECKUX BEINYNH:
pacCTOSIHUS, IPOMEXYTKA BPEMEHH, MACChl, CUIIbI, JaBICHUS, TEMIIEPATYpHI;



MPENCTaBIATh PEe3yAbTaThl W3MEPEHHIl € MOMOMIBI0 TAaONMHL, TIpaguKOB M BBIBIATH HA ITOH OCHOBE
SMITUPHIYECKHE 3aBUCHUMOCTH: MYTH OT BPEMEHH, CHJIBI YIIPYTOCTH OT YIJIMHCHHS MPYXKUHBI, CHJIBI TPEHHUS OT
CHJTBI HOPMAJIBHOT'O IaBJICHUS

BBIPAXaTh Pe3yJbTaThl H3MEPEHUIA M PACUETOB B eMMHHIAX MeXIyHapOJHOU CUCTEMBI;

MPUBOIUTH MPUMEPBI MPAKTHYECKOTO HCIIOIb30BAHMS (PU3NUCSCKUX 3HAHUI O MEXaHUYCCKHUX SIBJICHUSX;

peliaTh 3aa4y Ha MPUMEHEHNE H3YYCHHBIX (PU3NUCCKUX 3aKOHOB;

OCYILECTBISITh CAMOCTOSITENTBHBIN MOUCK MH(POPMAIINK €CTECTBEHHOHAYYHOTO COICPIKAHUS C UCIIONB30BAHUEM
Pa3IUYHBIX HCTOYHHUKOB (Y4eOHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO-TIOMYISIPHBIX W3aHHMH, KOMIBIOTEPHBIX 6a3
JaHHBIX, pecypcoB MHTepHeTa), ee 00paOOTKy W IpeAcTaBlieHHE B pasHbIX (opmax (CIOBECHO, C ITOMOLIBIO
rpaduKoB, MAaTEMaTHIECKAX CHMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

HCIIONB30BaTh PHOOPETCHHBIC 3HAHKS U YMEHHUS B IPAKTUYCCKO# AESATELHOCTH U TIOBCETHEBHOM JKU3HU:

11 obecriedeHns: 6e30MacHOCTH B MPOLIECCE MCIIOIb30BaHMUS TPAHCIIOPTHBIX CPE/ICTB;

KOHTPOJISI 32 HCIPABHOCTHIO BOAOMPOBO/IA, CAHTEXHUKH U Fa30BBIX MPUOOPOB B KBAPTHPE;

PpalHOHAILHOTO MPUMEHEHHS MPOCTHIX MEXaHU3MOB;

8 kmacc:
ConepxxaHue TeM y4eOHOro Kypca Y4eOHO-TeMAaTHYeCKHH MJIaH
(2 gaca B HeneIm0, Bero - 68 1)

Kon-Bo Koi-B0 Peanuszanus  BOCIIUTATENLHOIO
KonnuectBo

Tema 11ab0PaTOPH  |gouTpopHpix |[NOTEHIHMANA  ypoKa(  BHIBI M
1acos BIX PabOT  |hagor (GOPMBI IEATETEHOCTH)

DKOJIOrMYECKOe BOCIUTAHHE:
perieHne 3a1ad ¢
PKOJIOTHICCKUM COACPIKAHUEM,
3HaKOMCTBO C 9KOJIOIMYECKUMH
MpoOIeMaMu, CBSI3aHHBIMHA C

T emIOBEIE paboToii TETIJIOBBIX
lrBITenms 23 4 1 JIBATATEIICH. Peamm3amus

00 y4JaIOIIMHCS

WHIABH Ty aTbHBIX H
TPYIIOBBIX UCCIIENOBATEIBCKUX

POEKTOB.

DopMupoBaHUe MPEACTABICHUN
DIIEKTpUYECKUE o7 5 1 HEOOXOAUMBIX Ul ITOHUMAaHUSI
SIBIICHUS OCHOB TEXHHKH,

TEXHOJIOTUM U  YCTPOMCTB
ObiToBOrO  OKpyxeHus  (
3HAKOMCTBO €
JNEKTPUYECKUMH  CXEMaMHu
BKJIIOYEHHST W I[paBUJIAMHU
0e30IMacHO! IKCILUTyaTaluH
ANEKTPUYECKUX MPHOOPOB)

Bocrnuranne — marpuotH3ma:
HUCTOPUYCCKUI IKCKYpC JUIs
7 2 1 3HaKOMCTBa CO CII0ocOo0aMu
3aIUThI KOpaoJiel oT

ONEeKTPOMarHuT
HEIC SIBJICHUS

MarHMTHBIX MUH B rojsl BOB




Bocnuranune KYJIBTYpBI
OOIICHUS TpPU  TPYHIIOBOM
pabore.
DCTETHYECKOE BOCIIUTAHHUE -
tdhopmupoBaHue
OTIPEIEIIEHHOT O
3CTETHYECKOI'0
11 3 1 OTHONICHHS YeIOBeKa

K
JIEUCTBUTENBHOCTH, HU3Y4YaeM
paayry, Kak  IpOSIBJICHUE
JUCIIEPCHUH, OTKPBITON

CBeroBEIE
SIBJICHUS

HbroroHoM.
Ypox TBOpUYECTBA «3a

CTpaHHUI[AMH YICOHHKOBY

68 14 4

COJEPKXAHMUE ITPOI'PAMMBI YUEBHOI'O ITPE/IMETA.

TenjoBble ABJICHUA

TennoBoe nBuxenue. Tepmomerp. CBsi3b TeMmepaTypbl CO CPeJHEH CKOPOCTBIO IBHKEHHUSI €r0 MOJEKYII.
Buyrpennsist aneprusi. J[Ba criocoda M3MeHEeHHs BHYTPEHHEH SHEPIrUu: Teruionepenada u padora. Bugpt
teronepenaud. KomuuecTBo TemoTsl. Y ienbHAs TEINIOEMKOCTb BEILECTBA. Y A€NbHAsI TEIIOTa CrOPaHUs TOIINBA.
3aKOH COXPAHEHHUS FJHEPTUU B MEXaHHMUYECKUX U TEIUIOBBIX MpoLiEccax.

Lemoncmpayuu.
V3ameHenue sHEpTruM Tena NpH coBeplleHnn padotsl. Konsekuus B sxunkocty. Temtonepenaya mytem
n3nydeHus. CpaBHEHHE yACNIBHBIX TEIIOEMKOCTEH Pa3IM4HbIX BEIECTB.
Jlabopamopnule pabombi u onvimoi.
1.MccnenoBaHue H3MEHEHHS CO BpeMEHEM TeMIIepaTyphl OCTHIBAIOLIEi BOABL.

2. CpaBHEHHUE KOINMYECTB TEIIOTHI PU CMELITMBAHUM BOABI Pa3HON TEMIIEPaTYpPBI.

3. 3MepeHue yaenbHON TEMI0EMKOCTH TBEPAOTrO TEINA.

HN3meHnenune arperaTHbix COCTOSTHHUH Belecrna.

ArperaTHple COCTOSHHS BemiecTBa. [lmaBieHne m oTBepAeBaHWE Tel. Temrmeparypa IDIaBICHUS. Y IeTbHAS
Tewiora IiaBneHus. Vcmapenne n xoHpeHcarwms. HaceimeHHsrii map. OTHOCHTENBbHAs BIAKHOCTH BO3MyXa W €€
mmeperue. llcuxpomerp. Kumenme. 3aBHCHMOCTh TeMIlepaTyphl KHIIEHHS OT JaBIICHHWA. Y IedbHAs TEIUIoTa
mapoobpa3oBanus. OOBSICHEHHE W3MEHEHHS arperaTHBIX COCTOSHHHA Ha OCHOBE MOIEKYISPHO-KHHETHYECKUX
npencrapieHnii. [Ipeobpa3oBanus IHEPTUU B TEIUIOBBIX JBUTATENAX. J[BUTaTens BHyTpeHHero cropanus. [lapoBas
Typbuna. XomommwinpHuK. KIIJ[ TermmoBoro nmeurartens. DKOIOTHYECKHE MPOOIEMBI HCIOIB30BAHUS TEILUIOBBIX
MaIlIHH.

Lemoncmpayuu.

SBnenne wucnapenusa. Kumenne Bompl. 3aBHCHMOCTh TEMIIEpaTyphbl KHIICHHS OT jAaBieHud. llnaBrnenne u
KpPHCTAJUTM3aIMsl BemlecTB. lI3MepeHne BIaKHOCTH BO3AyXa ICHXPOMETPOM. YCTPOWCTBO UETHIPEXTAKTHOTO
JIBUTATEIsl BHYTPEHHETO CrOpaHMsl. Y CTPOHCTBO MapOBOW TYPOHHBI.

Jlabopamopnas paboma.



4. VI3MepeHre OTHOCHTENBHOM BIAKHOCTH Bo3yXa. JJIEKTPUYECKHe

AAIBJICHUSA.

Onextpusanms Ten. /IBa pona smekTpuueckux 3apsmoB. [IpOBONHUKY, HENPOBOIHWKH (JIMAJIEKTPUKH) U
MOTYIPOBOJHUKYU. B3anmozelicTBue 3apsDKEHHBIX TeNl. DJIEKTPUUECKOE MoJie. 3aKOH COXPAaHEHUsS 3JEKTPHUECKOro
3apsza. J{enuMocTb 3JEKTPUIEcKOro 3apsaaa. DIeKTpoH. CTpoeHHe aTOMOB.

BHGKT‘pI/I‘{eCKI/Iﬁ TOK. [ajgpBaHMUYECKHE SJIEMEHTHl U AKKYMYJIATOPBI. ﬂeﬁCTBHH QJICKTPUYCCKOI'O TOKaA.
HaHpaBJ’IeHI/Ie QJICKTPHUYCCKOr'o TOKa. 3J'IeKTpI/I‘IeCKaH He1b. SHCKTpI/I‘IeCKI/Iﬁ TOK B MeTtauiax. Hocurenu
OJICKTPUYCCKOI'O TOKa B IMOJYHIPOBOAHUKAX, ra3aX M SBJICKTPOJIMTAX. HOJ'IprOBOI[HI/IKOBLIe HpI/I60pI>I. Cuna TOKa.
AMnepMeTp. aﬂeKTpI/I‘IeCKoe HaIps)KCHUC. BOJ'II)TMeTp. aﬂeKTpI/I‘IeCKOe COITPOTUBJICHHUEC. 3akon Oma mis y4yacTKa

3J'IeKTpPI‘IeCKOI>i mnernu. Y IeinbHoe QJICKTPUYCCKOC CONPOTHUBJICHUC. Peocratel. [locnenoBarensHoe u napaijieJIbHOC
COCIUHCHHUS ITPOBOIHUKOB.

PaGora u MomHOCTh Toka. KOIHYeCTBO TEILIOTHI, BBIIEIAEMOE MMPOBOAHUKOM ¢ TOKOM. JIaMIia HaKaJTUBaHUSL.
DJIeKTpUYECKHE HarpeBaTelbHbIE MPUOOPHL. DJIEKTPUUECKHM CUETYHK. Pacuer 3IeKTpOIHEPruH, MOTpediseMoit
anekrponpudopom. Kopotkoe 3ambikanue. [IaBkue IpeaoxX paHUTEINH.

Jlemoncmpayuu.

DnexTpusaius Tel. J[Ba poaa 3JeKTpUUECcKUX 3apsoB. Y CTPOUCTBO U AeHCTBHE deKTpockona. [IpoBogHuKkN
U M30JIATOPBL. DJeKTpHu3alys yepe3 BiuusHue. [lepeHoc amekTpudeckoro 3apsijia ¢ OAHOro Teja Ha JIPyroe.
VIcTOUHUKY MOCTOSIHHOTO TOKa. CocTaBiIeHUE AIEKTPUIECKOMN HIETH.

Jlabopamopuvie pabomeot.

5. COopKa dIEKTPUYECKON LN U U3MEPEHNE CHIIBI TOKA B €€ Pa3IMYHbIX Y4aCTKAX.
6. VIzMepeHne HaNpsDKEHUs HA Pa3IMYHbIX Y4acTKaX 3JIEKTPUIECKON LIETH.
7.PerynupoBaHue CUIIbI TOKA PEOCTATOM.

8.MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA B IPOBOJHMKE OT HAIPSIKEHHS HAa €r0 KOHLAX NPH IOCTOSHHOM
comnporusyieHu. VI3MepeHne ConpoTHBIICHUS.

9. H3mepenue pabOTHI M MOLIHOCTH JIEKTPUYECKOr0 TOKA B JIAMIIE.

3JIeKTp0MaFHI/lTHbIe SIBJICHUA.

MarsuTHoe mojie ToKa. 9HCKTpOMaI‘HI/ITI)I U UX TIPUMEHEHUE. IlocTrosiHHBIE MarHUTHL. MarauTHOe Moje

3emin. Maruutasie Oypu. JleficTBue MarHUTHOrO IOJsL HAa MPOBOAHHK C TOKOM. DJIEKTPOABUratens. JIMHAMUK U
MUKpPO(DOH.

Lemoncmpayuu.
OmnpiT Dpcrena. [lpuamnmmn geiicTBus MUKpO(QOHA 1 TPOMKOTOBOPHTEIIS.
Jlabopamopnvie pabomul.

10. COopka 3JeKTpOMarHnuTa U UCIIBITAaHHE eTO ISHCTBHS.

11. I/ISY'-ICHI/IC SICKTPUYCCKOT0 JBUIAaTECIIs MOCTOSIHHOI'O TOKA (Ha MO,HeJII/I). CeeToBELI€ SIBJICHHS.

Uctounnku cera. [IpsamonuHeiHOE paclpoCTpaHeHHE CBETa B OJHOPOIHOM cpee. OTpakeHne cBera. 3aKOH
orpaxenusd. [Inockoe 3epkano. [Ipenomnenue ceera. Jlnuza. @OKyCHOE pacCTOSIHUE U ONITUYECKAs! CHJIA JIMH3BL.

[ocTpoenne m300pakeHuit B TrH3ax. [ a3 kak onrnueckas cucreMa. JledexTsl 3peHus. OnTuueckue TpudopHL.

Lemoncmpayuu.

Uctounnku cBera. lIpsmMonmHeiiHOE pacmpocTpaHEeHHE CBeTa. 3aKOH OTpakeHUs cBera. M300pakeHue B
mwiockoM 3epkane. [Ipemomienne cera. Xoxm Jyded B coOmparomeii m paccemBaromeidl nuH3ax. [lomydeHue
n300pakeHNH ¢ TOMOIIBIO JTHH3. [IprHINT NeHCTBUS MPOEKIIMOHHOr 0 anmapara. Mosens riiasa.

Jlabopamopuwie pabomui.
12. ViccnenoBaHye 3aBUCMMOCTH yIila OTPayKeHUs! OT yrila MajIeHus CBEeTa.

13. I/ICCJ'IG,I[OBaHI/Ie 3aBUCHUMOCTHU YIJia IPCIOMJICHUS OT yIJjia MaJICHUA CBCTA.



14. zmepenne (hOKyCHOTO pacCTOsIHUS coOuparoteid a3kl [lomydenne n3oopakeHunii.

TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKU YUAIIUXCHA

B pezynomame usyuenus kypca pusuxu 8 xnacca yuenux 00micen:

3HATH/IOHUMATH
4 CMBICIT TIOHATHI: 3JIEKTPUUECKOE 10JIe, MATHUTHOE TI0JIE;
4 CMBICIT (PM3UYCCKUX BEIHMYUH: BHYTPECHHSSA SHEPTHA, TEMIICPaTypa, KOTHISCTBO TEIUIOTHI, YCIbHAS

TEIUIOEMKOCTh, BJIAXHOCTh BO37AyXa, OJJIEKTPUYECKUH 3apsl, CHUlIa 9JIEKTPUYECKOTO TOKa, AJIEKTPUYECKOE
HaIpsDKEHUE, 3JIEKTPUYECKOe CONPOTHUBIICHHE, Pad0Ta M MOIIHOCTH 3JIEKTPUYECKOro TOKa, (POKyCHOE paccTosHHe
JIMH3BL;

v CMBICHT (PU3NUECKUX 3aKOHOB: COXpaHeHHs 3Hepruu, 3akoH Oma, [[xoyns-JleHna, mpsMoIrMHeHHOro
pacIpoCTpaHEHuUs CBETa, OTPaXKCHUS CBETA; YMeTh

v ONKCHIBATE W OOBACHATH (DU3UUECKUE SIBJICHHS: TEIUIONPOBOIHOCTh, KOHBEKIIMIO, H3JIy4CHHE,
HCTapeHue, KOHJAEHCAIMI0, KUIEHHE, IUIaBJIeHHe, KPUCTAJUIM3ALMIO, JJIEKTPU3alMI0 Tejl, B3auMOJeHCTBHE
JJIEKTPUYECKUX 3apsA0B, B3aUMOACUCTBUE MArHUTOB, [EMCTBME MArHUTHOIO IIOJII HAa IPOBOJHUK C TOKOM,
TEIUI0BOE JACUCTBUE TOKA, OTPAKEHUE, TIPETIOMIIEHUE CBETA;

v UCTIOJIb30BaTh (U3MUYECKHUE NMPUOOPHl M W3MEpHUTENIbHBIE MPUOOPBI Ul M3MEpeHUs (U3MYECKUX
BEJIMYUH:
TEMIIEpaTyphl, BJIAKHOCTH BO3JyXa, CHIIBI TOKA, HANpPSDKEHUs, JIIEKTPHYECKOTO CONPOTHBICHHUS, pabOThl U
MOILHOCTHU JIEKTPUUECKOIO TOKA;

v NPENCTABIATH PE3YJAbTAThl U3MEPEHUI C MOMOLIBIO TaOIHI, TPAHUKOB M BBISBIISATH HA ITOW OCHOBE
SMIIMPUYECKUE 3aBUCUMOCTH: TEMIIEPATYPBI OCTBIBAIOLIETO TENIA OT BPEMEHH, CHIIBI TOKA OT HANPSKEHUs Ha
y4YacTKe LEMH, YINIa OTPasKeHHs OT yIjla MaJeHUs CBETA, yrila NPEIOMIIEHH OT yIJia MaJcHUs CBETa;

v BBIPAJKaTh PE3YJIbTAThl U3MEPEHUI U PACYETOB B €AMHULIAX MEXIyHapOJHON CUCTEMBI;
v HPUBOAUTH HpUMEpPBI IPAKTUYECKOTO  HCIOIB30BaHUS  (H3MYECKUX 3HaHUH O
TETIOBBIX,

3JIEKTPOMAarHUTHBIX SIBJICHUSIX;
v pelIaTh 3a1a4y Ha IPUMEHEHNE H3YYeHHBIX (PU3NUECKUX 3aKOHOB;
v OCYIIECTBIISITh  CAMOCTOSTEIbHBIN HOHCK  MH(OPMaIu €CTECTBEHHOHAY4YHOT'0
COZIepKaHUsA C HUCIOJIb30BaHUEM DPA3JIUYHBIX MCTOYHHMKOB (y4eOHBIX TEKCTOB, CIIPABOYHBIX M HAy4HO-

TOIYJISIPHBIX W3JaHMH, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB WHTepHeTa), ee 00paOOTKy M HpeAcTaBlIeHHE B
Ppa3HBIX popMax (CIOBECHO, C HOMOIIBIO rPpa(KOB, MATEMaTHIECKUX CHMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

v HCIIONB30BaTh NPHOOPETECHHBIE 3HAHUS M YMEHUS B NMPAKTHYECKOH AESTENPHOCTH M MOBCEAHEBHOU
KHU3HM JUIA PalOHAIBHOTO HCIOJIB30BaHUs, oOecriedeHnss Oe30MacHOCTH B IPOLECCe  HCHONb30BaHUS
IEKTPUUECKUX MIPUOOPOB, BOIOIPOBO/IA, CAHTEXHUKH U Ta30BBIX IIPHOOPOB.

1. BnageTp MeTOJaM1 HAyIHOT'O TIO3HAHHSA

1.1. Cobupats yCTaHOBKH IJIS SKCIIEPUMEHTA TI0 OMHMCAHUIO, PICYHKY WM CXeME U POBOANUTE HAOIIOAECHUS
HU3y4aeMBbIX SIBICHUU.

1.2. VI3amepsTh: CHITy TOKa, HaNpshDKeHUE, (OKYCHOE PacCTOSHHE COOMPArOIIeH JIMH3BI.

1.3. IpencraBnsTe pe3yabTaThl HF3MEPEHUH B BUIIE TAOIHL], TPA(UKOB H BBISBIISATH IMITHPHICCKHAEC 3aKOHOMEPHOCTH:

— CHJIBI TOKA B PE3UCTOPE OT HATIPSIKECHHS;

— TeMIepaTypsl Tella OT BPEMEHH NPH TETIIO0OMEHE.

1. 4.00BACHUTD pe3yNbTaThl HAOMIOACHUH 1 SKCIIEPUMEHTOB:

— TIPOIECCHI HCIIAPEHNUS 1 TUIABJICHUS BEIIECTBA;

— HUCTIapeHne XHUIKOCTEN P JIF000H TeMIepaType U ee OXJIaXKACHHUE IPH UCTIapeHNH.

1.5. TIpuMeHATh SKCHEepUMEHTABHbBIC PE3YAbTATHI JUIS MPEICKa3aHNs 3HAYCHUS BEIWYHH, XapaKTEePU3YIOIUX X0

(U3MUECKHX SABICHHUMA:

— CHJTy TOKA IIPH 33JaHHOM HaIpsHKESHHUH.

2. Bagetb OCHOBHBIMH NOHATHSIMH M 3aKOHAMH (DU3UKH

2.1. laBaTpb onpeneneHus (pU3NIECKUX BETUINH U (JOPMYIUPOBATH (HH3HMUECKUE 3aKOHBI.



2.2. OnncrIBaTh:

— (u3MUEeCKHe SIBICHUS 1 POLIECCHI.

2.3. BeIUnCIisTh:

— DHEPTHIO, TIOTJIONIAEMYIO (BBIIEISIEMYIO) IIPY HArPEBaHUHU (OXJIaXKICHUH) TEIT;

— DHEPIHIO, BBIACIAEMYIO B MPOBOIHUKE MPU MPOXOKICHUH 3JIEKTPUYECKOro TOKa (IIpH 3a/laHHBIX CHJIE TOKa U

HaIpsDKEHUH).

2.4. CtpouTb M300paskeHne TOUYKH B TUIOCKOM 3epKaJie U COOMparoiei JIMH3eE.

3. Bocnpunnmars, nepepadaThiBaTh W NMPEIbSBIATh YUeOHYI0 MH()OPMALMIO B Pa3IMYHBIX (opMax (CIOBECHOMH,
o0pa3Hoii, cumBonueckoii) 3.1. HazpiBats:

— MCTOYHUKH BJIEKTPOCTATUYECKOr0 U MAarHUTHOT'O TOJIEH, CIIOCOOBI X 00HAPYKEHHS;

— TpeoOpa3oBaHus SHEPTUH B ABHUIATENSIX BHYTPEHHETO CrOPaHHs, JIEKTPOreHepaTopax, JeKTPOHATr peBaTEIbHBIX

npudopax.

3.2. IIpuBOANTH PUMEPEI.

3.3. UuraTh 1 nepecka3blBaTh TEKCT yIeOHUKA.

3.4. BblaensTh rNIaBHYIO MBICIb B IPOYHTAHHOM TEKCTE.

3.5. HaxonuTh B IPOYNTAHHOM TEKCTE OTBETHI Ha MTOCTABJIEHHBIE BOITPOCHI.

3.6. KoHcriekTHpoBaTh MPOYUTAHHBII TEKCT.

3.7. Onpenensith:

— MPOMEXYTOYHbIE 3HAUEHHS BEJIMYMH 110 TaOJIHILAM Pe3yJIbTaTOB U3MEPEHHUI U MOCTPOCHHBIM rpadrKkam; —

XapakTep TEIUIOBBIX MPOIECCOB: HArPEBaHUE, OXJIAKICHHE, IUIaBJIeHIe, KheHne (10 rpaduKkaM NW3MEeHEeHHUs

TeMIepaTyphl TeJla CO BpEMEHEM);

— COIPOTHBJIEHHE METAJUTMYECKOT0 MPOBOHUKA (IO rpauKy 3aBUCHMOCTH CHIIBI TOKA OT HampsbkeHus); 3.8.

CpaBHUBATh COIPOTUBIICHHUS METAITTMYECKUX IPOBOJHUKOB (OOJIbIlIE-MEHBIIIE) 10 TpaduKaM 3aBUCUMOCTH

CHJIBI TOKA OT HAIPSHKEHUH.

TenJioBbIe IBJIEHUS 3HATH/IOHUMATH

* CMBICT (PU3MYECKHUX BEJIMYMH: BHYTPEHHSA SHEPIUs, TEMIIEpaTypa, KOIMIECTBO TEIIOTHL.
Ymers

* ONHUCHIBATh U OOBACHATH (DM3MYECKHE SBJICHHS: TEIUIONPOBOJHOCTb, KOHBEKLHIO, M3IydeHHEe, HCTapeHue,
KOHBEKIIMIO, KUIICHHUE, TUIaBJIEHNUE, KPUCTAIIIN3aLHIO;

* HCIIOJIb30BaTh TEPMOMETP VISl U3MEPEHHUS TEMIIEPaTYPHI;

* TPEACTABIATH PE3YAbTATHl U3MEPEHUIl ¢ MOMOIIBIO TAONHI, TPpaUKOB U BBISBISATH Ha 3TOH OCHOBE
3aBUCHMOCTh TEMIIEPATYPhl OCTHIBAIOLIETO TENa OT BPEMEHH.

* BBIpaXKaTh PE3YNbTATHl U3MEPEHUN U PaCUCTOB B €AMHUIIAX MEXIyHapOAHON CUCTEMBI;

* TIPUBOAUTH IPHUMEPHI IPAKTHYECKOTO UCIIONB30BAHNS (DU3HIECKUX 3HAHUI O TETIIOBBIX SBICHUX;

* pemaTh 3a7aYM Ha IPIMEHEHNE U3YUCHHBIX 3aKOHOB;

* OCYLIECTBJIATH CAMOCTOSTEBHBIN MONCK HH(POPMALIUH C UCIIONB30BAaHUEM Pa3IMYHBIX HCTOYHHKOB
(y4eOHBIX TEKCTOB, CIPABOYHBIX M HAYYHO-TIOMYJIIPHBIX W3aHUI, KOMITBIOTEPHBIX 0a3 NaHHBIX,
pecypcoB UntepHera), ee 00pabOTKy U TPeACTaBIeHHE B pasHbIX Gopmax ( CIIOBECHO, € TOMOIIBIO
rpa¢MKoB, MaTEMaTHIECKUX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

Hcnoab3oBaTh NpHOGpeTeHHbIE 3HAHUS U YMEHMsI B NPAKTUYECKOH IesITeILHOCTH M MOBCEIHEBHOW KU3HU
IJIs1: obecrieueHns Oe30MaCHOCTH B MIPOIIECCE MCIOIB30BAHUS OBITOBBIX IIPHOOPOB.

HN3MmeHeHHe arperaTHbIX COCTOSIHUM BelecTBa

3HATH/IOHUMATD
* cMbICT (PU3UYUECKUX BETUYMH: BJIAKHOCTH BO3yXa;
* CMBICT 3aKOHA COXPaHEHUsI SHEPTHU B TEIIOBBIX MPOIECccax.

YMmernb
* ONUCBIBATH M OOBICHATH (U3WYCCKHC SBICHHUS: WCHAPEHHWE, KOHBEKIMIO, KHIICHHUE, IUIABJICHUE,
KpHUCTAJLTH3AIUIO;
* HCMOJNB30BaTh IICUXPOMETP ISl H3MEPEHUS BIIAYKHOCTH BO3TyXa;



* BBIpaXKaTh pe3yJbTATHl N3MEPEHHUI U PAacUETOB B €IMHUIAX MEXIyHapOIHON CHCTEMBI;

* TPUBOAWTH NPUMEPHI MPAKTHYECKOTO MCIIOIB30BAHMUS (PU3NUECKUX 3HAHUI O TEIIOBBIX SIBICHHSX;

* pemaTh 3aJa4M Ha IPIMEHEHNE U3YUCHHBIX 3aKOHOB;

* OCYIIECTBIISITH CAMOCTOSITEIbHBIN IIONCK MH(OPMAIIUH C UCTIONB30BAHIEM Pa3IMIHBIX HCTOYHHUKOB
(y4eOHBIX TEKCTOB, CIIPaBOYHBIX U HAYIHO-TIOMYJISIPHBIX W3IaHUH, KOMITBIOTEPHBIX 0a3 NaHHBIX,
pecypcoB MHTepHeTa), ee 00paboTKy U MPEACTaBICHHE B pa3HbIX GopMax ( CIIOBECHO, € MTOMOIIBIO
rpa¢yKoB, MaTEMaTHIECKUX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

Hcnonb3oBaTh NpUoOOpeTeHHbIE 3HAHUS M YMEHUsI B MPAKTUYECKOI 1eATeJbHOCTH U MOBCEIHEBHON KU3HU
IJIs1: oOecTieueHus Oe30MaCHOCTH B MPOIIECCE MCIIOIh30BAHUS OBITOBBIX IPHOOPOB.

3HeKTqueCKI/Ie SABJICHUSA

3HATH/IIOHUMATD

* CMBIC TIOHATHS: 3JCKTPHUCCKOE TOJIe, aTOM, aTOMHOE SIPO;

* cMBICT (U3UYECKUX BEIUYMH: OJJICKTPUUYCCKHHA 3apsill, CHiIa OJJICKTPHYCCKOTO TOKa, 3JICKTPUUCCKOE
HATpsDKEHUE, DJICKTPUUCCKOE HAIMpPsDKCHHUE, JJIGKTPUYECKOE COIMpPOTHBICHHE, padoTa M  MOIIHOCTh
3IEKTPHUYECKOTO TOKA;

* 3aKOH COXpaHEHUs DIIEKTPHYECKOTO 3aps/a, 3akoHa Oma Juis yyactka nend, 3akoH [xoyns - Jlenna.

Ymers

® OIHCBhIBATh U O6T)$[CH$[TB d)I/I?,I/I‘{eCKI/Ie SABJICHUA: DJICKTPHU3ALUIO TECII, BSaHMO}IeﬁCTBHe QJICKTPUUYCCKUX
3aps/10B, TEIIOBOE JIHICTBUE TOKA;

* TPUBOAUTH NPUMEPHI MPAKTHYECKOT0 UCIOJIb30BaHUs (PU3UUECKHUX 3HAHUI 00 JJIEKTPUUECKHX SIBICHUSIX;

* JCIONb30BATH AMIIEPMETP U BOJIBTMETP IJIs U3MEPEHHUS CHIIBI TOKA, HANPSDKEHMS, COPOTUBIICHNUS, PAOOTHI 1
MOIIHOCTH 3JIEKTPUIECKOI0 TOKa;

* pemaTh 3a7a4M Ha IPUMEHEHNE U3YUCHHBIX 3aKOHOB;

* BBIpaXKaTb PE3yIbTATHI U3MEPEHUI U PACUETOB B €AMHULAX MEXIyHapOIHOW CUCTEMBIL;

* OCYLIECTBJIATH CAMOCTOSTEIbHBIN TOMCK HH(POPMALUK C UCIIOJIB30BAaHUEM Pa3IMYHBIX HCTOUHHKOB
(Y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMYJISIPHBIX U3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos UntepHera), ee 00paGoTKy ¥ TpeACTaBIeHHe B pa3HbIX GopMax ( CIIOBECHO, € MTOMOIIBIO
rpaduKoB, MaTeMaTHIECKUX CHMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

Hcnoab3oBaTh NpHOGpEeTeHHbIE 3HAHUS U YMEHHMs] B NPAKTUYECKOi JesiTeIbHOCTH M MOBCeIHEBHON KU3HU
A
* obecrieueHust OE30MACHOCTH B IMPOIECCE HCIIONB30BAaHUS DJICKTPOOBITOBBIX mpubopoB; [ kouTposs 3a
HCIIPaBHOCTHIO 3JIEKTPOIPOBOAKH B KBApPTHPE.

3J1€KTpOMaFHI/ITHbIe fAAIBJICHUA

3HaTH/IIOHUMATDH
¢ CMBICII IIOHATUS MATHUTHOE IIOJIE.

Ymernh

* OOBSCHATH B3aMMOICHCTBUE MAarHUTOB, JCHCTBHEC MATHUTHOTO IIOJSI HA MPOBOTHUK C TOKOM. U
MIPUBOANTE NPHUMEPHI MPAKTUYECKOTO HMCIIOIb30BaHMS (PM3WIECKUX 3HAHUM O JIEKTPOMArHUTHBIX
SIBTICHUSIX;

* OCYIIECTBISITH CAMOCTOSITENBHBIN IIONCK HH(OPMALIIH C UCTIOIB30BAHIEM Pa3INIHBIX HCTOYHHUKOB
(y4eOHBIX TEKCTOB, CIPABOYHBIX ¥ HAYIHO-TIOMYJISPHBIX N3aHNH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UutepHera), ee 00pabOTKy U MPECTaBICHHE B Pa3HbIX (opMax ( CIIOBECHO, C TIOMOIIBIO
rpa¢MKoB, MaTEMaTHIECKUX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

Hcnosb30BaTh NpHOOpPETCHHBbIC 3HAHUSA U YMEHHUS B NMPAKTHYECKOH AeSITEJbHOCTH U MOBCeIHEBHOHN KU3HU
IS
* obecnieyeHuns1 0E30MACHOCTH B MPOIIECCE UCTIONB30BAHMUS IICKTPOHHON TEXHUKH.



CBeTOBbDIE SIBJICHUA

3HaTL/MOHNMATDL

CMBICJI (l)OKyCHOFO PACCTOAHUS JIMH3BI,

®* 3aKOH pr[MOJ'IPIHefIHOFO pacrpoCTpaHCHUs CBCTA, 3aKOH OTPAKCHHS CBETA.

Ymern

ONHCBIBATH ABJICHUC OTPAXXCHUA CBETA, IMTPCIIOMJICHUC CBETA.

OpEeACTaBJIATE PE3YJIbTAThI H3MepeHPII71 C IMMOMOLIBXO Ta6J'II/III, Fpa(I)I/IKOB M BEIABJISITH HA TOH OCHOBE
3aBUCHUMOCTD YTJIa OTPpaK€HHUA OT yIJjia MaJiCHUsA CBETA,

BbIpaXaTb pE3YyJIbTaThbl H3MepeHHﬁ 1 PpacyYC€TOB B €IUHULIAX MemnyHapo,uHOﬁ CUCTCMBI,

OPUBOAUTL MPUMEPLI NPAKTUYCCKOI0 UCIIOJIb30BaHUA (1)I/I3I/IqGCKI/IX 3HAaHUH O CBETOBBIX SIBJICHUAX g
peuaTh 3aJla4d Ha IPUMCHCHME M3YYCHHOI'O 3aKOHA OTPAaXKCHMsI CBETA, |

OCYIIECTBJISATH CAMOCTOATEIBHBIN TOMCK HH(OPMAIIUH C UCIONb30BAHUEM PA3THYHBIX HCTOUHHKOB
(y4eOHBIX TEKCTOB, CIPABOYHBIX U HAYYHO-TIOMYJISAPHBIX W3aHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UnTepHeTa), ee 00paboTKy U MpeACTaBIeHHE B pa3HbIX GopMax ( CIOBECHO, € TOMOIIBIO
rpaMKOB, MAaTEMAaTUYECKMX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

9 knace:
YueOHO-TEeMaTHYECKHH TIAH
(3 yaca B Henenro, Beero - 102 u)

Komn-Bo Komn-Bo
KonuuectBo
Ne Tema 1a60paTOPHBIX KOHTPOJIBbHBIX
4acoB
padot padot
1 3aKoHBI B3aUMOJICHCTBUS U IBIKEHUS 39 2 1
Ten
2 Mexannueckre KoseOaHus U BOJTHBI. 19 2 1
3ByK.
3 DJIEKTPOMAarHUTHOE TIOJIE 19 2 1
4 CtpoeHne aToMa U aTOMHOI'O sIpa 20 3 1
5 Crpoenne u 3BomoNHs BeenmenHoi 5
Bcero 68 9 4
Peanuzanus BOCOMTATENBHOTO Komuuectso
Ne | Tema noTeHuana ypoka( Buasl 1 Gopmbl 1acoB

JESATETLHOCTH)




3aKOHBI B3aUMOJECHCTBUS U JBMIKEHUS

TCII

Bocnutanue KyabTypbl OOIIEHHS TPH
TPYIIIOBOM pabore. PazButune
MaTpUOTU3Ma: paccka3 O CO3JaHUU
CaMOro TPO3HOTO PEAKTUBHOTO OPYIKHS
BpEMEH  BOMHBI —  TBapAEHCKOro
muHoMeTa bBM-13, Bckope Jt00OBHO
Ha3BaHHOTO B  HApOAEC  «KAaTIOIIay.
Bocnuranue yBakeHUS K YUCHBIM U HX
Tpyay, (opMupoBaHHME YCTOHYMBBIX
HPaBCTBEHHBIX YYBCTB, BBICOKOM
KyJIbTYphl TIOBEACHMS KaK OJIHOM U3
TJIaBHBIX MIPOSIBJICHUIM YBaXKECHUS
YeJIOBEKa K JIIOJIAM NIpPU 3HAKOMCTBE C
ouorpadusmu yuenbix Y. Hetotona u I
Tamunes.

Peanuzanus 00yJarOIMHUCS
WHIUBUTyalTbHBIX u TPYIIIOBBIX
HCCIIEIOBATEIBCKUX ITPOEKTOB.

39

Mexanunueckre KoueOaHus U BOJTHBI.
3ByK.

Bocriutanue KynbTypbl OOIICHUS TpH
TpynmoBoil  pabore.  DcTeTHmdecKoe
BOCITUTaHUE - (dhopMupoBaHue
OIpe/IeTICHHOrO 3CTETHUYECKOTO
OTHOIICHUS YeoBeKa K
JIEWCTBUTENBHOCTH, oTMeYaeM
MHOroo0pasue, Kpacory, 3HaUMMOCTh
3BYKOB B MUpPE MY3bIKH, KHHO.

19

DNEKTPOMATHUTHOE TTOJIE

Bocnutanne KynbTypbl OOIIEHHS MpH
TPYIIoBOM  pabore. JleMoHCTpaIuio
JIeTsIM TIPUMEPOB OTBETCTBEHHOTO,

TPa)KIaHCKOTO MTOBEIEHUS, TIPOSIBICHUS

19

CTpOﬁHI/IC aTOMa U aTOMHOTI'O sAJpa

YEJIOBEKOTIOONS W JTOOpPOCEPICTHOCTH,
4yepe3 moJ0op COOTBETCTBYIOIIMX 3a7ad
JUTSt
peleHus, MPOOJIEMHBIX CHTyallud JUist
oOCyXJeHuss B Kiacce. Bocnuranue
TBOPYECKOTO  MBIIIICHUE, CMENOCTH
CBOMX CYXICHUH, KYIbTYypy pEUH.
Peanm3arus 00yJaroMMHUCS
WHIMBUYATBHBIX U TPYIITOBBIX
UCCIIEIOBATENLCKIX TPOCKTOB.
DKONOrMYecKoe BOCIHUTAHHE: PEIICHUE
3a]1a4 C KOJIOTHYECKUM COJICPIKAHUEM,
00CYXX/IEHUE METOJIOB TSl YTHIIU3AIHH,
nepepaboTKu U JUISt
JIATLHEHIIIEr0 HCIOb30BaHUS
PaMOAKTUBHBIX OTXOJI0B

20

Crpoenue u 3Bomonus Beenennoit

Bocniutanue KynbTypel OOLIEHUS HpU
rpyIIOBOH padoTe.

Bcero

102

ConeprxaHue MporpaMMbl Y4€OHOTO MpeIMETa.




3aKOHBI B3aMMO/IeCTBUSA U IBUKEHHUS TeJl

MarepuansHass Touka. Cucrema orcuera. Ilepememienne. CKOpOCTh MNPSMOJIMHEHHOTO PABHOMEPHOIO
IMBIDKEHUS. [IpsMonMHEHHOEe paBHOYCKOPCHHOE JBIKCHHE. MTHOBEHHAas CKOpOCTh. YckopeHwe. [paduku
3aBUCUMOCTH CKOPOCTH W MEpEeMEIIEHUs] OT BPEMEHM MpU MPSMOJIIMHEHHOM PaBHOMEPHOM U PAaBHOYCKOPEHHOM
JIBKEHUSIX. OTHOCUTEIBHOCTh MEXAHHYECKOrO JABIKEHHUS. [ eoleHTpuyeckass W TEIHMOLEHTPUYECKAs CUCTEMBI
mupa. MHeprmanbHas cucrema orcuera. [lepBwiif, BTopoii m Tpermii 3akoHbl Hprorona. CBoOOmHOE maJieHUE.
Hesecomocts. 3akoH BceMupHOTro TAroTeHus. MckyccTBeHHblEe CIYTHHKM 3emuid. MMmynbe. 3aKoH COXpaHEHHs
uMIysbca. PeakTuBHOE IBHYKEHUE.

Jlemoncmpayuu.

OTtHOCHUTENBEHOCTH JBMWKEHHs. PaBHOyckopeHHOe aBmxkeHue. CBOOOgHOE TajeHue Ten B Tpyoke HproroHa.
HamnpaBnenue ckopocTH IpU paBHOMEPHOM JIBIDKEHUH 110 OKPY)XXHOCTH. Bropoii 3akon HetotoHa. Tperuii 3akoH
HrroTona. HeBecoMocTh. 3aK0H cOXpaHEHHsI UMITylbca. PeakTUBHOE IBHKEHHE.

Jlabopamopuvie pabomeot.
1.  «MccnenoBanue paBHOYCKOPEHHOTO ABMKEHHS 0€3 HaYaIbHOM CKOPOCTHY.

2.  «/3mepeHue yCKOpeHHs CBOOOIHOTO MaJIeHUs.

Mexann4yeckue KoJe0aHUsl M BOJIHBI. 3BYK.
KonebarensHoe paBmkeHue. [IpyXuHHBIA, MareMaTtuueckuil MasTHHKA. CBOOOIHBIE ¥ BBIHYKICHHBIC

kojebanus. 3aryxawoomme KoieOanus. KomebOartenbHas cuctema. AMIUIMTY[a, IEPUOA, 4YacToTa KoJeOaHWHL.
I[NpeBpaineHne YHEPTUK TP KOJIeOATETBHOM JIBIDKEHNH. Pe3oHaHc.

PacnipoctpaHeHue konebaHuii B ynpyrux cpenax. IIpogonbHble ¥ MONepeYHbIe BOIHBL. J[i1HA BOJTHBIL
CkopocTb BOJHBL. 3BYKOBBIE BOJHBL. CKOPOCTB 3ByKa. BricoTa, TeMOp M rPOMKOCTH 3ByKa. JXO.

Lemoncmpayuu.

Mexannueckue koieOaHus. MexaHHYecKHEe BOJIHBL. 3BYKOBBIC KoiieOaHUS. YCIOBUS paclpOCTpaHCHHS
3BYyKa.

Jlabopamopnuvie pabomol.

3. «UccnenoBaHue 3aBUCUMOCTH ITIepHOfa KOJMeOaHWH NPYKMHHOTO MAasTHHKA OT MAacchl Ipy3a H
KECTKOCTH NPYKUHBD.

4, «HccnenoBaHue 3aBUCHMMOCTH TEPUOJA U YaCTOThI CBOOOAHBIX KOJIEOaHHWH MaTeMaTH4ecKoro
MasTHHUKA OT JJIMHBI HUTH.

DJIeKTPOMATrHUTHOE T10J1e

MarnutHoe none. OTHOPOJHOE U HEOIHOPOJHOE MArHUTHOE TOJIE. HAIPaBJICHHUE TOKA U HallpaBJICHUE JIMHUI
ero MarHutHoro mnons. lIpaBmio OypaBumka. OOHapykeHHe MarHuTHOro mois. llpaBumo ieBoit pyku. MHIYKIHSA
MarHuTHOro momsda. MarautHelid 1oToK. Omeitel  @apazes. DJeKTpOMarHWTHas WHAYKIWA. Hampasienue
HHAYKIMOHHOrO ToKa. IlpaBuno Jlenua. SIBnenue camoumnaykuuu. IlepemeHHbIi TOK. ['eHepaTop NEpPEMEHHOrO
Toka. [IpeoOpa3oBanus SHEpTuu B dieKTporeHeparopax. Tpanchopmatop. Ilepenada amexTpUdecKoil YHEPrUN Ha
paccTosiHue.

OJEeKTPOMarHUTHOE TMoJie. JEKTPOMAarHUTHbIE BOMHBL. CKOPOCTh 3JIEKTPOMAarHWUTHBIX BOJH. BimsHne
AJIEKTPOMATHUTHBIX WM3IIydeHWH Ha >kuBble opraHm3Mmbl. Konmencatop. KomeGarempubiii koHTyp. Ilomydenue
JIEKTPOMArHUTHBIX KoseOaHWi. [IpHHOMOBI pPaguiocBsA3W W TENEBHACHUS. JIEKTPOMAarHWTHAs TPHPOAA CBETA.
IIpenomnenue cBera. [lokazarens npenomienusd. Jucnepeust ceera. Tumbl onTHYECKUX CHEKTpoB. [lornomenue u
HCITyCKaHHe CBeTa aToMaMH. [IporcxokaeHne TMHEHIaThIX CIIEKTPOB.

Lemoncmpayuu.

yCTpOfICTBO KOHJZACHCATOpa. 3Hepr1/m 3apsPKEHHOI0  KOHJACHCATOpaA. QHCKTpOMaI‘HI/ITHBIC KOJIeOaHusl.
CaoiicTBa QJICKTPOMAIHUTHBIX BOJIH. ,HI/ICHepCI/ISI CBCTa. HonyquI/Ie Oenoro ceera npu CIOXKCHUHU CBCETAa PA3HbIX
IIBCTOB.

Jlabopamopuwie pabomui.

5. ((HBY‘IGHI/IG SIBJICHUA SHGKTPOMaFHI/ITHOﬁ WHAYKOUW.



6. ((Ha6J'IIOI[eHI/Ie CIUIOIIHOTO MW JIMHEWYaTOro CIICKTPOB». CTpoeHHe aToMa un
aTOMHOI0 siApAa.

PangnoakTMBHOCTh KaK CBHJETENBCTBO CIIOXKHOTO CTPOCHHSI aToMoB. Anbda-, Oera-, raMma-u3IydeHHs.
Ompitel  Pezepdopna. Snepras momens atoma. PapmoakTwBHBIE mpeBparieHHs aToMHbBIX saep. CoxpaHeHue
3apsI0BOI0 U MAacCOBOT'O YHCEN IPHU SIEPHBIX peaknusax. MeToasl HaOII0IeH!s] U PETHCTPAlMK YacTHIl B sSAEpPHON
¢dusmke.

[IpoTonHO-HEWTpoHHAas Moaens aapa. duszndeckuil cMBICT 3apsiIOBOIO U MaccoBOro umcen. M3oromsl.
[IpaBuia cmemnenus. DHeprus CBsI3M YacTull B siape. Jlenenue sinep ypana. LlenmHas peakuus. SlnepHast sHepreTHKa.
Dxonorudeckue npodiemsr ucrnonb3oBanuss ADC. Jlosumerpus. Ilepwoa momypacmama. 3akOH PaTuOaKTHBHOTO
pacmaza. BnmsHMe pamuMoakTHBHBIX W3IY4EHHWH Ha JKMBBIE OpraHM3MBlL. TepMosiepHas peakius. McTouHHKH
sHepruu CojHIA U 3BE3 ..

Jlemoncmpayuu.

Mognens ombita Pesepdopaa. Habmronenue TpekoB B kamepe BuuibcoHa. YCTpOWCTBO U ICHCTBHE CUETYMKA
HMOHU3HUPYIOIINX YACTHII.

Jlabopamopuvie pabomeot.
7. «M3yuenue nenenus siipa aToma ypana no ororpadpuu TpeKoBy.
8. «M3yuenue TpeKoB 3apsHKEHHBIX YaCTHII 110 TOTOBBIM (poTorpadusimy.

9. «M3MepeHne eCTECTBEHHOIO paJHaiOHHOr0 (OHA JO3UMETPOMY.

TPEBOBAHMUS K YPOBHIO IIOJAI'OTOBKHA YUYAIIUXCA

B pe3yabraTte nzydyeHnsi QU3NKH YYEHHK J0J2KeH 3HATH/TIOHUMATh:

* cMbICJI MOHATHI: QU3NUecKoe sBJICHHE, (PU3NUECKHH 3aKOH, BELIECTBO, B3aMMOJACHCTBHUE, 3JIEKTPHUYECKOE IOIeE,
MarHUTHOE MOJIE, BOJIHA, aTOM, aTOMHOE PO, HOHU3HUPYIOLIUE U3ITydCHUS;

* CMBICJI (pM3UYECKUX BEJMYMH: IYThb, CKOPOCTb, YCKOPEHHE, Macca, IUIOTHOCTb, CUJIA, JABICHUE, HMITYJIbC,
paboTa, MOIIHOCTb, KHMHETHYECKas JSHEprus, MOTCHIHAIbHAs SHEprus, Ko3()GHIMEHT IIO0JNIE3HOTO ACHCTBHA,
BHYTPEHHS OSHEPIus, TeMIlepaTypa, KOJIMYECTBO TEIUIOTHI, YAENbHas TEIIOEMKOCTh, BIA)KHOCTh BO3AYyXa,
IEKTPUUECKUI 3apsi, CUIa 3JIEKTPUUECKOTO TOKA, NIEKTPUUECKOE HAIPSHKEHUE, IIEKTPUIECKOE CONPOTHUBIICHHE,
paboTa ¥ MOIITHOCTB AJIEKTPHYECKOI0 TOKA, (POKYCHOE PACCTOSHHE JTHH3HI;

* cMbICJ puzHyecKux 3akoHoB: [ackanst, Apxumena, HproToHa, BCEMUPHOTO TSATOTEHMS, COXPAHEHUS UMITyJIbca U
MEeXaHUYIECKON SHEPIHH, COXPAHEHUS SHEPIHU B TEIUIOBBIX IpOIlEccaX, COXPAHEHUs ANEKTPUIECKOro 3apsina, Oma
JUIsl ydacTKa JIeKTpudeckol uenu, xoynsa-JIeHna, npsMoIuHENHOrO pacIpOCTPAHEHUs CBETa, OTPAKEHUS CBETA;
yMeThb:

* ONMCHIBATL M OOBACHATH (U3MUCCKUE SBICHUS: PaBHOMEPHOE INPSIMOJIMHEIHOE ABM)XEHHE, PaBHOYCKOPEHHOE
MIPSAMOJIMHEWHOE IBI)KEHNE, TIEPEAATy JaBJICHHS XKUAKOCTAMH U Ta3aMH, TUIaBaHUE Tell, MEXaHMUYECKUE KoleOaHNs
n BONHBL, u(dy3nI0, TEIIONPOBOAHOCTh, KOHBEKLHUIO, H3JIydeHHE, HCIApeHne, KOHJCHCAIWNIO, KHUIICHHE,
IUTaBJIEHUE, KPHUCTAJUTU3ALMNIO, 3JIEKTPU3AIMIO Tell, B3aMMOJCHCTBHE 3JIEKTPUUIECKUX 3apsi/ioB, B3aWMOJACHCTBHE
MarHuToB, JEWCTBHE MAarHUTHOTO IOl HAa NPO BOJHUK C TOKOM, TEIJIOBOE JICHCTBHE TOKA, HJIEKTPOMATHUTHYIO
MHIIYKIUIO, OTPayKeHHUE, MPEIOMIICHHE U JUCIIEPCUIO CBETA;

* HCIIOJIB30BATh (pr3nUecKre MPHOOPH W M3MEPUTEIbHBIE MHCTPYMEHTHI U M3MEPEHUs (DU3UUECKNX BEINYHH:
paccTosiHMS, TPOMEXYTKa BPEMEHH, MacChl, CHJIBI, JAaBJICHUS, TEMIIEPaTyphl, BIAXKHOCTH BO3AYyXa, CHIIBI TOKA,
HaNpPsDKEHNS, SIEKTPUIECKOTr0 CONPOTUBIICHHS, PA0OTHI M MOLITHOCTH 3JIEKTPHUECKOT0 TOKA;

* IPeACTABJIATh PE3yNbTaThl H3MEPEHHMH C TMOMOIIBI0 Tabmuiu, rpadWKOB W BBUIBIATH HAa 3TOH OCHOBE
SMIIMPUIECKHUE 3aBUCHMOCTH: ITyTH OT BPEMEHH, CHIIBI YIIPYTOCTH OT YJUIMHEHHS PYKUHBI, CHIIBI TPEHUSI OT CHIIBI
HOPMaJIBHOTO JaBJICHNUS, IEpHoa KOJIeOaHNH MasiTHUKA OT JJIMHBI HATH, TEpHoAa KoieOaHui rpy3a Ha NpYyKHUHE
OT MAacchl Ipy3a U OT JKECTKOCTH HPYKUHBI, TEMIEPaTypbl OCTBIBAIOLIEIO Tela OT BPEMEHH, CHIIBI TOKA OT
HANpsDKEHUS Ha y4acTKe LIENU, yrila OTPaKEHHs OT yrjia MaJeHHs CBEeTa, yriaa MPeIOMIICHUS OT yIyla NaJeHHs
CBETA;

* BBIPA:KATh Pe3yJIbTaThl U3MEPEHUN U PacUeTOB B €MHULAX MEXIyHapOJHON CUCTEMBI,



* IPUBOIUTH MPHMeEPbI TPAKTUYECKOrO HCHONB30BAHUS (H3HYCCKHX 3HAHHHA O MEXaHWYECKUX, TEIUIOBBIX,
JJIEKTPOMATHHUTHBIX U KBAaHTOBBIX SIBIICHUSIX;

* pemIaTh 32J]a4M Ha MPUMEHEHHE U3yICHHBIX (DH3HMYCCKUX 3aKOHOB;

* OCYIIECTBJISATH CAMOCTOATEILHOI MOUCK MH(POPMALNK SCTECTBEHHOHAYYHOrO COJICP)KAHUS C HUCIIONBb30BaHHEM
Pa3INYHBIX MCTOYHUKOB (YIEOHBIX TEKCTOB, CIPABOYHBIX W HAYYHO-TIOMYJISAPHBIX M3[aHHH, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTepHera), ee 00pabOTKy M NpeICTaBICHHE B pasHbIX (opmax (CIOBECHO, C IOMOIIbIO
rpaduKoB, MAaTEMaTHIECKUX CHMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

0 ucnoJib30BaTh NPHOOPETEHHbIE 3UAHUI U YMEHUH B IPAKTUYECKON JIEITENLHOCTH U MOBCEAHEBHOM KH3HU:
v i obecrieueHuss O0€30MaCHOCTH B MPOIIECCE HCIONB30BAHUSA TPAHCIIOPTHBIX CPEACTB, 3JIEKTPOOBITOBBIX
pUOOPOB, AIEKTPOHHOU TEXHUKH;
v/ KOHTPOJIS 32 UCIPABHOCTHIO 3JIEKTPONPOBOKH, BOAOMPOBO/IA, CAHTEXHUKH U Ta30BbIX MPUOOPOB B
KBapTHUPE;
v PallOHAIBHOTO MPUMEHEHHS TIPOCTHIX MEXAHU3MOB;
v/ OIICHKU 0€30MaCHOCTH PaJUAIlIOHHOTO (OoHA.

1. Bragetrs MeTOqaM#u HAYYHOTO TO3HAHHUS

11. CoOupaTh yCTaHOBKH ISl SKCHEPHUMEHTA IO ONHCAHUIO, PUCYHKY WM CXeM€ M IPOBOAWUTH HAOIIOJCHUS
N3y4aeMbIX SBJICHHUM.

1.2, U3mepsaTs: Temmepatypy, Maccy, o0beM, cuily (YIPYTOCTH, TSXKECTH, TPEHHUsI CKOJBXKEHHS), PACCTOSHHUE,
NPOMEKYTOK BPEMEHH, CHJIY TOKa, HANpsDKEHHE, TUIOTHOCTh, NMEPUOJT KoJieOaHuii MasTHHKA, (DOKYCHOE pacCTOsIHUE
COOUpAFOIICH JIMH3HI.

13. IlpeacraBnsath pe3ynbTaThl HM3MEpEeHHH B Bujae TaOmui, TrpaduKOB M BBSIBISTH OMIMPHYECKHE
3aKOHOMEPHOCTU: — U3MEHECHUS KOOPANHATHI T€JIa OT BDEMEHU; — CUJIbI YIIPYT'OCTH OT YAJIMHCHUA TP YKUHBI;

— CHJIBI TSDKECTH OT Macchl TeJla;

— CHJIBI TOKA B PE3UCTOPE OT HAIIPSDKEHUS;

— Macchl BElLIeCTBa OT ero 00beMa;

— TeMIIepaTypsl Tejla OT BPEMEHH IPH TEIII000MEHE.

1. 4.00bsACHUTD Pe3yabTaThl HAOIIOICHUH 1 DKCIIEPUMEHTOB!

— CMEHY AHS M HOYHM B CHCTEME OTCUETa, CBA3aHHOM ¢ 3eMileil, u B cucTeMe oTcyeTa, cBA3aHHOU ¢ ConHLeM; —
OOJIBILYIO0 CKUMAEMOCTh Ta30B;

— MaJIylo CKUMaeMOCTb JKUIIKOCTEH M TBEPIbIX Tel;

— TIPOLIECCHI HCTIAPEHNS U TUIaBJICHHS BEIIECTBa;

— HCMapeHne )XUAKOCTel IpH JII000H TeMIlepaType 1 ee OXJIaXICHHE IIPU NCTIApSHUH.

1.5. [IpuMeHATh SKCHEpUMEHTANIBHBIe Pe3yIbTaThl AT NPEeICKa3aHusl 3HAUCHUS BENIMYHH, XapaKTePU3YIOIIUX X0
(U3NUECKUX SBIICHUIA:

— TIOJIO’KEHHUE TeJla MIPHU ero ABMWKEHHUH MO ACHCTBHEM CHIIBL;

— YUIMHEHHE NPY)KUHBI IO IeHCTBUEM MOJIBEIICHHOTO IPY3a;

— CHJTy TOKa IIPU 3aJJaHHOM HaINpsDKEHHY;

— 3Ha4YeHHe TeMIIepaTypbl OCTHIBAIOIICH BOJBI B 33JaHHBI MOMEHT BPEMEHH.

2. B1ageTs 0OCHOBHBIMH NOHATHAMH H 32aKOHAMH (U3HKH

2.1. JlaBaTpb onpeneneHus pU3NIECKUX BETHMIUH U POPMYIUPOBATH PU3UICCKUE 3aKOHBI.

2.2. OnuChIBaTh:

— (u3nyecKue BICHHUS U IPOLIECCH;

— W3MEHEHHs U MpeoOpa3oBaHMs DHEPTUM IPH aHaIH3e: CBOOOJHOrO MaieHHs Tell, ABWKCHHS Tel NMPU HATUYHN
TpeHusl, KoleGaHWi HHUTSHOTO W TPYKHHHOTO MasTHHKOB, HATPEBAHUS IPOBOJHUKOB IJICKTPUYECKAM TOKOM,
TUTABJICHUS ¥ UCTIAPEHHS BELIECTBA.

2.3. Beruncnsats:

— PaBHOAEHCTBYIOLIYIO CHITY, HCIIOJIb3ys BTOPO 3aKkoH Hpl0TOHA;

— MMIYJIbC TeNa, €A U3BECTHBI CKOPOCTH TeJla M €ro Macca;

— paccTosiHNe, Ha KOTOPOE paclipoCTPaHsIETCs 3BYK 3a ONPEAEIEHHOE BpeMs TIPH 3aJJaHHOW CKOPOCTH; —
KMHETHYECKYIO SHEPTHUIO TeJla TP 33aJaHHBIX Macce U CKOPOCTH;

— TOTEHIMAJIBbHYIO SHEPTHI0 B3aUMOJECHCTBHS Tea ¢ 3eMIIeH U CHITY TSDKECTH IIPH 3aJIJaHHOM Macce Tena;

— 3HEPrHIO, MOTJIONIaeMYI0 (BBIICIIEMY0) IPH HArPEeBaHHUH (OXJIaXKICHHH) TElT;

— SHEpPIHIO, BBIICISIEMYIO B MPOBOJHUKE MPHU MPOXOKACHHH JIEKTPHYECKOro Toka (TpU 3aJaHHBIX CHJIE TOKAa H
HATIPSDKCHUH).



2.4. CtpouTtb U300pa’keHNe TOYKH B TUIOCKOM 3€pKaJie 1 COOMparoIei JINH3E.

3. BocipuHnMaThb, nepepadaTeIBaTh H NPEABABIATH Y4eOHYI0 HH(OpMAIHI0 B Pa3IHYHBIX hopMax
(c1oBecHOI, 00pa3Hoii, cHMBoOTHYeCKOif) 3.1.

HasbiBats:

— WCTOYHUKH BJIEKTPOCTATUYECKOTr0 M MarHUTHOTO TI0JIEH, CIIOCOOBI X 00HAPYKEHHUS;

— TpeoOpa3oBaHuUs SHEPTUH B JIBUTATEINSIX BHYTPEHHETO CrOPaHUsl, SJIEKTPOreHepaTopax, MEKTPOHArpeBaTEbHBIX
npuodopax.

3.2. IIpuBOANTH IPHUMEPHI:

— OTHOCHTEJIBHOCTH CKOPOCTH U TPACKTOPHH JIBMXKEHHUSI OHOI'O M TOT'O XK€ TeJla B Pa3HBIX CHCTEMaX OTcUeTa; —
WN3MEHEHHsI CKOPOCTH TeJl TIO/1 ACHCTBUEM CHITBI;

— nedopMaliH Tell IPH B3aUMO/ICHCTBUH;

— TPOSIBJIEHUSI 3aKOHA COXPAHEHHS UMITYJIbCa B IPUPOJIE U TEXHHKE;

— KoJe0aTeNbHBIX ¥ BOJHOBBIX JIBWKEHHH B MPUPOJIE M TEXHUKE;

—  9KOJIOTMYECKUX TOCIIEICTBUH pabOThI ABUTATENICH BHYTPEHHETO CrOPaHus, TEIJIOBBIX, aTOMHBIX 1
THIPOJIEKTPOCTAHIIHIA;

— OIIBITOB, MOATBEPIKAAIOIINX OCHOBHBIE MOJIOKEHHST MOJIEKYIISIPHO-KMHETUUECKOI TEOPHUH.

3.3. UuraTh 1 nepecka3blBaTh TEKCT yIeOHUKA.

3.4. BblaensTh INIaBHYIO MBICITb B IPOYMTAHHOM TEKCTE.

35 HaXOJlI/ITB B [IPOYUTAHHOM TEKCTC OTBETHI HA IMOCTABJICHHBIC BOIIPOCHI.

3.6. KoHcriekTHpOoBaTh MPOYUTAHHBII TEKCT.

3.7. Onpenensith:

— TNPOMEXYTOUHBIE 3HAYEHMS! BEJIWYMH 10 TaONMIaM DPE3yJbTaTOB M3MEPEHUH M MOCTPOCHHBIM rpadukaM; —
XapakTep TeIUJIOBBIX IPOIIECCOB: HAarpeBaHMe, OXJIAXJEHWe, IUIaBJIeHWe, KuieHue (1o rpadukam W3MEHEHUs
TeMIepaTyphl TeJla CO BPEMEHEM);

— CONIPOTHUBIICHHE METAIIIMYECKOro MPOBOJHHUKA (110 Ipa)MKy 3aBUCHMOCTH CHIIBI TOKA OT HAIIPSDKCHUS);

— MepHOoJl, aMILIUTYy ¥ 4acToTy (110 rpaduky KosebaHuii);

— 1o rpaduky 3aBUCUMOCTH KOOPAWHATHI OT BPEMEHH: KOOPAMHATY BPEMEHH B 3aJaHHBIH MOMEHT BPEMEHH;
MIPOMEXYTKU BPEMEHH, B TEUCHUE KOTOPBIX TEJIO JBUTallOCh C TIOCTOSHHOM, yBEIMUUBAIOLIEHCS, yMEHbIIAOIIEHCS
CKOPOCTBIO; MPOMEXYTKU BPEMEHH JCHCTBUS CUIIBIL.

3.8. CpaBHUBATH CONMPOTHBIICHUS METAJUTMYECKUX MPOBOAHHUKOB (0OJjblle-MeHbIEe) MO TpadukaM 3aBHCUMOCTH
CHJIBI TOKA OT HANpPsDKEHHN

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IIPOT'PAMMBI 110 ®HU3UKE HA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA30OBAHMNSA

W3ydenne GpU3MKN Ha ypOBHE OCHOBHOTO O0IIEro 00pa3oBaHMUs HAMPABICHO HA JOCTHKEHUETMYHOCTHBIX,
MeTalpeAMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

B pesynprare M3Y4eHUs ¢u3nkn  Ha  ypOBHE  OCHOBHOTO obmero  oOpa3oBaHUA y
oOyugaromierocst OyayT cOpMHPOBaHBI CIEAYIOINE TMYHOCTHEIE PE3YIbTATHl B YaCTH:

e 1) maTpHOTHYECKOro BOCHUTAHMSI:

e [ mposiBIICHHUE HHTEPECa K HCTOPHUH M COBPEMEHHOMY COCTOSIHHIO POCCHIICKOM (PH3HYECKOMHAYKH;
® [ [IEHHOCTHOE OTHOIICHHE K JOCTIKCHUSIM POCCHACKUX YIEHBIX--(DH3HUKOB;

®  2) rpa’kIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

® [ rOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCY)KACHHH OOIIECTBEHHO 3HAYMMBIX M 3THIECKUXIIPOOIEM,
CBSI3aHHBIX C MPAKTUYECKUM TPHMEHEHHEM JTOCTIKCHUH (DH3UKH;

® [ 0co3HaHWE BaKHOCTH MOPAIIBHO--3THYECKUX MPHUHIIUIIOB B JIEITEIBHOCTH YIEHOTO;
®  3) 3CcTeTHYECKOr0 BOCITUTAHUS

e [ BOCHpHUSATHE ICTETHUECKUX KAUeCTB (DM3UUECKOI HAYKU: €€ TApMOHUYHOTO TOCTPOEHHUS,CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTY;

® /) HeHHOCTH HAYYHOIO MO3HAHU:



e [ oco3HaHWE IIEHHOCTH (PU3NYECKON HAYKH KAaK MOIIHOIO HHCTPYMEHTA MMO3HAHHUS MHUPa,0CHOBEI
Pa3BUTHS TEXHOJIOT A, BaYKHEHILIEH COCTABISIOIEH KYIbTYpHI;

e [ pa3BuTHE HAyIHOM JIF0003HATENLHOCTH, HHTEPECA K MCCIIEI0BATENbCKOM IEeATEIbHOCTH;
e 5) popMupoBaHUs KYJLTYPbI 310POBbSI H IMOIMHOHAIBLHOIO OJIATOMOYIHST:

L4 [C oco3HaHue IOCHHOCTHU 0e30MmacHoro o6pa3a JKM3HU B COBPEMEHHOM TEXHOJIOTUYCCKOM MHUPE,BAKHOCTU ITPABUJI
0e30MacHOro MOBCACHUA HAa TPAHCIIOPTE, HA A0pOrax, € 3JICKTPUICCKHUM U TCIIJIOBBIM 060py}103aHHeM B
JOMAIIHUX YCIIOBUAX,

e [ chopMHUPOBaHHOCTh HABBIKA PE(ICKCHH, MPU3HAHKUE CBOETO MpaBa Ha OIIHOKY M TAKOTO KempaBa y IPyroro
YeJIOBEKa,;

® 6) TPYAOBOr0 BOCIIMTAHUS:

e [ aKTMBHOE y4acCTHE B PEIEHHMH MPAKTHIECKHUX 3a/1a4 (B paMKaX ceMbHU, 00pa30BaTeIbHOM OpraHu3aliH,
ropoja, Kpast) TEXHOJIOTHYECKOW U COITUATLHOM HATIPABICHHOCTH, TPEOYIOIIIMXB TOM YHCIIC H (PU3HUSCKUX
3HAHUH;

e [ uHTepec K NPaKTHUECKOMY U3YUEHHIO PO ecCHid, CBSI3aHHbIX ¢ HU3MKOM;
®  7) 3KOJIOrHYECKOro BOCIIHTAHMSA:

e [ opueHTanus Ha IPUMEHEHHE HU3UUECKUX 3HAHUU JUTS pelICHHUs 338124 B 00JIACTH OKPYKAoIIeH cpeibl,
TUTAHUPOBAHUS TIOCTYIIKOB U OLEHKH UX BO3MOXKHBIX MOCHEICTBUM UITOKPYKAIOIIEH Cpelbl;

e [ oco3HaHHe T0OANTBEHOTO XapaKTepa SKOJIOTHIECKHUX TPOOIIEM U MyTeil HX peleHus;
e 8) azanTauuy K U3MEHSIOMUMCS YCIOBHSIM COIMATBLHON M IPUPOTHON CpebI:

e [ moTpeGHOCTH BO B3aMMOICHCTBUHU MPHU BHIMTOIHEHHH HCCIISOBAHUI U MTPOESKTOBOHU3HIECCKOM
HaIPaBJICHHOCTHU, OTKPBITOCTh OIBITY U 3HAHUSIM JPYIHX;

e  [] noBbliIeHHE YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTHIECKYIO JEATENBHOCTD;

e [] morpeGHOCTb B ()OPMHUPOBAHUHI HOBBIX 3HAHUM, B TOM 4YHCIIe ()OPMYIHPOBATH UACH,IIOHATHS,
THIOTE3BI O (PU3NUECKUX OOBEKTaX U SABICHUSX;

® [] ocosnanue neUIMTOB COOCTBEHHBIX 3HAHHI 1 KOMIIETCHTHOCTEH B 00/1aCTH (HH3HKH;
e [] ruilaHMpPOBaHUE CBOETO Pa3BUTHS B IPHOOPETEHUH HOBBIX (DM3MYECKUX 3HAHHIA;

®  [] cTpeMJICHHE aHAJIU3UPOBATh U BBISIBIISATH B3aUMOCBA3H NPUPO/IBL, OOIECTBA U 3KOHOMMKHU, BTOM YHCIIE C
HCIOJIB30BaHUEM (PU3NYECKUX 3HAHMI;

e [ oIleHKa CBOMX JCHUCTBHIA C YIETOM BIMSHHSI HA OKPYXKAFOIIYIO CPEY, BO3MOKHBIX TTI00ATBHBIX
MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pe3ynbrate 0ocBOGHUsI IPOrpaMMBbI 10 (PU3HMKE HA YPOBHE OCHOBHOTO OOILEr0 00pa30BaHMsy 00y4aromerocs
Oynytr copMHpOBaHBI MeTampeIMeTHble pe3yJbTaThl, BKIIOYAIOMINME IO3HABATEIbHBIC YHHBEpCAJIbHBIE ydeOHBIC
JNEUCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAJIbHBIC YUeOHBIE [EHCTBUS, pETYIATHBHBIE YyHHBEpPCAIbHBIC YIeOHBIE
JENCTBUS.

Ilo3naBaTeabHbIE yHuBepcaJjJibHbI€ y‘leﬁﬂble neiicteusibazoBbie

JIOTHYEeCKHe NelicTBUSA:
® BEISBIIATE M XapaKTEPH30BaTh CYIIECTBEHHBIE IPH3HAKN O0OBEKTOB (SIBIICHHUN);

® YCTaHABJINBATh CYIECTBCHHBIN MTPHU3HAK KIACCU(PHUKAINN, OCHOBAHHMS JUT 0000IECHNSI HCPAaBHEHST;



® BLIABJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHS B pacCCMaTpUBAECMBbIX Q)aKTaX, JaHHBIX I/IHa6J'IIO,H€HI/ISIX,
OTHOCAIIUXCA K (I)I/ISI/I"ICCKI/IM SBJICHUSAM,

® BLIABJIATH NPUYMHHO--CJICACTBEHHbBIC CBSI3U NPU U3Yy4YCHUH (I)I/ISI/I‘-ICCKI/IX SIBIICHUI HIIPpONLCCCOB,
ACJIaTh BBIBOJABI C UCIIOJIB30BAHUCM NCAYKTUBHBIX U MHIYKTUBHBIX yMO3aKIIIO‘IeHPII71, BbIIBUT'aTh
THUITIOTE3BI O B3aNMOCBA3AX (I)I/ISI/I‘ICCKI/IX BCJIMYNWH,

® CaMOCTOSITEIHHO BBIOMPATH CIIOCO0 penteHust yaeOHo# (hu3ndeckoi 3a1aumn (CpaBHEHHEHECKOIBKIX
BAapHUaHTOB pCIICHUA, BI)I60p HaI/I6OJ'I€e Imoaxoasamero ¢ y‘-IéTOM CaMOCTOSTCIIBHO BbIJICIICHHBIX
KpPHUTEPHUEB).
Ba3oBrble uccienoBaTeIbCKIE JeiiCTBHS:
® JICII0JIb30BaTh BOIIPOCHI KaK I/ICCJ'IeIIOBaTeJ'ILCKI/Iﬁ HHCTPYMCHT IMO3HAHUS,

® [IPOBOJIUTH 110 CAMOCTOSTEILHO COCTABIEHHOMY TUIAHY OIIBIT, HECIOKHBIA (QU3NUECKHUUIKCIIEPUMEHT,
HEOOJTBIIIOE UCCIICOBAHUE (PU3UUCCKOTO SIBIICHHS,

® OIICHMBATh Ha MPUMEHHUMOCTb U JJOCTOBEPHOCTh I/IH(I)OpMaHI/IIO, MOJIYYCHHYIO B XOACHUCCIICAOBAHMS
WJIN OKCIICPUMCEHTA,

® CaMOCTOATEIHLHO (hOPMYITHPOBATH OOOOIIICHHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIOHAOIIOICHNS,
OTIbITA, UCCIIE/IOBAHMUS;

® [IPOTHO3MPOBATH BO3MOXKHOE JalIbHEHIIICE Pa3BUTHE (PU3UICCKUX MPOIIECCOB, & TAKKEBBIIBUTATh
npezmonomem/m 06 ux paSBI/ITI/II/I B HOBBIX yCJ'lOBI/IS[X 1 KOHTCKCTax.
Pa6ora ¢ undopmanmeii:
® IPUMEHSThH Pa3IMYHbIE METO/bI, ”HCTPYMEHTBI ¥ 3aIIPOCHI P MOKUCKE U 0TOOpE MHPOPMAIMU WITH
JIAHHBIX C y4ETOM MMPEAJIOKEHHOH y4eOHOl (hH3MUYecKoil 3a1a4u;
® aHaJIM3UPOBATh, CACTEMATH3HPOBATh U HHTEPIPETUPOBATh HHOPMAIHIO PA3TMYHBIXBUIOB U OpM
MIPE/ICTaBIICHHUS,

® CaMOCTOSITEIEHO BEIOUPATh ONTUMANIBHYIO (OpMY MPEACTABICHNS HHYOPMAIMU U WLTIOCTPUPOBATH
pelaeMble 3aJa4M HECTIOXKHBIMHU CXeMaMH, JHarpaMMaMHy, HHOUTpa(uKOi U nX KOMOMHALIMAMH.
KoMMyHHKATHBHBIC YHHBepPCATIbHbIEC y4eOHbIe JeliCTBHA:

® B xozme OOCYXIECHHS y4eOHOro Marepuana, pe3ylbTaToB Ja0opaTOpHBIX pabOT M IPOEKTOB 3alaBaTh
BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TeMbl M BBICKa3bIBaTh HJICH, HALCJICHHBIC HA PEIICHUE 3aadl U
nojAepKaHue OIaroenaTeIbHOCTH OOIeHNS;

® COIOCTABIISATH CBOM CY)KAEHHS C CY)KACHHUSIMHU APYTHX YYaCTHUKOB AMAJIOra,00HapyKHBATh
pa3nu4ue U CXOACTBO TO3UIINH;

® BhIpAKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U IMCbMCHHBIX TCKCTaX,

® TyOJIMYHO NPEICTAaBIATE PE3YAbTaThl BEIIOJHEHHOI'O (PU3MYECKOr0 OIBITA (IKCIIEPHMEHTA, NCCIIEI0BAHHS,
MIPOEKTA);

® [JOHUMATh U UCIIOJIB30BATh IPEUMYIIECTBA KOMAaHJHON U HHAUBHAYAIBHOH PaOOTHI IPUPEILCHUH
KOHKPETHOU (pr3mdecKoit mpoOIeMBL;

® IPUHUMATB IIETH COBMECTHOU AEATETHHOCTH, OPTaHN30BBIBATE IEHCTBHS 10 €€ TOCTIKEHHUIO!
pacmpeneniTs poi, 00CyXIaTh MPOLECCH U Pe3yIbTaThl COBMECTHONPAOOTHI, 0000IIaTh MHEHHUS
HECKOJILKHUX JIFOJICH;

® BLINIOJHATH CBOIO YaCTh PAa0OTHI, JOCTUIast KAYECTBEHHOT'O PE3yIbTaTa 110 CBOEMYHAIIPABICHHUIO U
KOOPJWHUPYS CBOU JEHCTBHS C IPYTMMH WICHAMHU KOMaH/IbL;

® OIICHMBAThH KAaU4€CTBO CBOETO BKJIAJA B OOIIMI MPOAYKT IO KPUTEPHAM, CAMOCTOSTEIIHHO
copMyNMpPOBaHHBIM yIaCTHUKAMH B3aUMOJICHCTBHA.

Pery1siTuBHBbIe YHUBepcAJIbHbIE Y4eOHbIe ieficTBUSA



Camoopranuzanus:

BEISBJIATE TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIIHAX, TPEOYIOMIHX JUTS PEIICHUSI(PH3IYSCKIX
3HAHUU;

OPHEHTHPOBATHCS B PA3IMYHBIX TOIXO0aX MPHHATHS pellieHUH (MHINBHAYaJIbHOE, IPUHATHEPEIICHNUS B
rpyniie, NpUHATHE PEIIeHUH TPYIIO);

CaMOCTOATCIIBHO COCTaBJIATHL AJII'OPUTM PCIICHUA (1)1/131/1‘-16CK017[ 3aJadyd WK IUIaHa HWCCICAOBAaHUA C y‘IéTOM
HUMCIOIIUXC pEeCypCOB U COOCTBEHHBIX BOSMO)KHOCTeﬁ, APTryMEHTHPOBATDH MpCajilaracMbICBapUAHThI peHIeHPIﬁ;

JIeTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHIE.
CaMOKOHTPOJIb, IMOLUOHANBHBI HHTEJUIEKT:

JaBaThb aJICKBAaTHYIO OLCHKY CUTYyalliu U Mpejiarath jiaH eé U3MCHCHUA,

OOBSCHSTH IPUYUHBI JTOCTHKEHHUS! (HEIOCTIKEHNUS) PE3YIbTAaTOB IESTEILHOCTH, 1aBaTh OLEHKYIPHOOPETEHHOMY
OIIBITY;

BHOCHTH KOPPEKTHUBBI B JICATEIILHOCTD (B TOM YHCIIC B XOJI BBITOTHCHUS (PH3UUCCKOTO HCCIICOBAHUS HIH
MIPOCKTA) HAa OCHOBE HOBBIX O0CTOATEIHCTB, N3MEHHUBIIUXCS CUTYAITHI, yCTAHOBJICHHBIX OIIMMOOK, BOSHUKIITHX
TPYAHOCTEH;

OLICHUBATb COOTBECTCTBUE PE3YJIbTaTa LCIIU U YCIIOBUAM;

CTaBUTH ce0s Ha MECTO APYroro 4eloBeKa B XO/e CIIOpa MM JUCKYCCUH Ha Hay4HYIO TeMY,IIOHUMATh
MOTHBBI, HAMEPEHHUS U JIOTUKY JPYTOro;

NPU3HABATH CBOE MTPABO Ha OMIMOKY MPH pelIeHr: (pU3NUecKuX 3a/iad Wi B YTBEPIKICHUIX HAaHAYYHBIE TEMbI U
TaKoe ke MPaBo APYroro.

IMNPEAMETHBIE PE3YJIbTATDI
K xonmy oOydenns B 9 kjiacce IpeIMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOIKHBIOTPa)KaTh
c(hOpMHUPOBAHHOCTH y 00yJaAIOIUXCS yMEHHUM:

UCTIONb30BAaTh MOHSTHUS: CUCTEMA OTCUETa, MaTepUalIbHAs TOUKA, TPACKTOPHUS, OTHOCUTEIBHOCTHMEXAaHUUECKOT O
IBIDKEHUs, Aeopmanys (ynpyras, IiIacTHYecKas), TPeHHe, HeHTPOCTPEMHUTEIBHOE YCKOPEHHEe, HEBECOMOCTb U
Heperpys3Ku, LEeHTp TSHKECTH, aOCOIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO Tejla, PAaBHOBECHE,
MEXaHUYECKHe KoJieOaHus U BOJHBI,3BYK, HH(PA3BYK U YIBTPA3BYK, JIEKTPOMarHUTHBIC BOJIHEI, IIKaja
3JIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCT M JATbHO30PKOCTb, CIIEKTPHI HCIIYCKAaHHS M IOTJIOLIeH s, albga-,
Oera- U raMMa-M3y4eHUs,, U30TOIIBI, SACpPHAst YHEPTeTHKA,

pa3nuyaTh ABJIECHUA (PaBHOMEPHOE U HEPABHOMEPHOE NMPSAMOJIMHEHHOE ABHKEHNE, PABHOYCKOPEHHOE
NpsAMOJIMHEWHOE ABMKEHUE, CBOOOIHOE MaJjeHHE Tell, PABHOMEPHOE ABM)KCHUETIO OKPY)KHOCTH, B3aMOACHCTBHE
TeJl, peaKTUBHOE JBIDKEHHE, KoIeOaTeIbHOe IBIKEHNE (3aTyXaloIue 1 BEIHYKICHHbIe KoeOaHus), pe30HaHCe,
BOJIHOBOE JIBIKCHHUE, OTPaXKEHHE 3ByKa, IPSMOJIMHEHHOE pacpoCcTpaHEeHHe, OTPayKeHNE U IIPEJIOMIICHHE CBETA,
MIOJIHOE BHYTPEHHEE OTPa’keHUE CBETA, pa3liokeHUE OeIoro CBeTa B CHEKTP M CIOKEHHUE CIIEKTPAJIbHBIX L{BETOB,
JMCIIEPCHUs CBETA, ECTECTBEHHAs PaIMOaKTUBHOCTh, BOSHUKHOBEHHUE JTMHEWYIATOTO CIIEKTPa M3JIy4EeHHUs) IO
OITMCAHUIO NX XapPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOLINX JaHHOE (PH3HUECKOE SBICHHE;

pacro3HaBaTh NPOSBJICHHE H3YYEHHBIX (M3HYECKHX SBICHUH B OKpY)KAIOIEM MHpE (B TOM YHcIeu3ndecKue
SIBIICHUSI B IPUPOJIE: NPUINBBI M OTJINBBI, IBIOKEHHE TTaHeT COHEYHON CHCTEMBI, PEaKTHBHOE JBIKEHUE KHUBBIX
OpPTaHU3MOB, BOCIPHUSTHE 3BYKOB )KHBOTHBIMH, 3€MJIETPACCHUE, CEHCMUUECKHE BOJTHBI, IlyHAMH, 3XO0, IBETa TEl,
OINITHYECKHUE SIBICHUS B IIPUPOJIE, ONOIOTHYECKOEAECHCTBIE BUMMOTO, YIbTPA(HUOIETOBOTO M PEHTTEHOBCKOTO
W3JIy4E€HUH, ECTECTBEHHBIN



panuoaKTUBHBIN (DOH, KOCMUYECKHUE JTydH, PaI0aKTUBHOE N3JTydeHHE TIPHPOIHBIX MUHEPAJIOB, JeHCTBIE
PaZMOaKTUBHBIX U3ITydEHUI Ha OpPraHU3M YeJIOBEKa), IPH 3TOM IEPEBOANTH MPAKTUUECKYIO 3a/1a4y B YIeOHYIO,
BBIJIEIISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (PU3NIECKHUX IBIICHHH;

OIMMCbIBATh U3YUCHHBIC CBOMCTBA TeNI U (I)I/I3I/Iq€CKI/I€ SIBJICHUS, UCTTOJIb3Ys (I)I/ISI/I‘-ICCKI/IG BCJIIMYHUHBI (CpCILHHH n
MT'HOBCHHAs CKOpPOCTb TCJia ITPpU HEPABHOMEPHOM JBUKCHUHN, YCKOPCHUEC, ICPEMCIICHUC, ITYTh, YIJIOBAasA CKOPOCTD,
CuJia TpCHUs, CUJIa YIIPYTrOCTH, CUJIa TAXKCCTH, y'CKOPeHI/IeCBO6OI[HOFO najacHusd, BEC TCjia, UMITYJIbC TCjid, UMITYJIbLC
CHJIBI, MECXaHUYCCKasa pa60Ta 1 MOLIHOCTb, MOTCHIHMAJIbHAA SHCPTUA TCJIa, IOAHATOr0 Ha/l MOBEPXHOCTHIO 3EMJIN,
NMOTCHIIUAJIbHASAOHEPT U C)KaTou MPYXHWHbI, KHHECTUYCCKAas SHCPIUsA, IMOJTHAA MECXaHNYCCKas OHEPIrud, I€puoa u
qacToTra KOJ'Ie6aHPII71, JJIMHA BOJIHBI, TPOMKOCTD 3BYKa U BbBICOTA TOHA, CKOPOCTH CBE€TA, ITOKA3aTCIILIIPCIIOMIICHUA
CpeJ_'[BI), Ipu OIMUCAaHUH MTPABUJIBHO TPAKTOBATH CI)PI?,PI‘IGCKPIﬁ CMBICJI UCTIOJIb3YEMbIX BCIINYUH, 0003HAYEHHS U
CIUHUIBI (l)I/I3I/I‘IeCKI/IX BCJIMYWH, HAXOJHUTH CI)OpMyJ'H)I, CBA3BIBAIONIUEC JAHHYIO q)HBquCKy}O BCIIMYUHY C APpYTUMHU
BCJIMUMHaAMH, CTPOUTH I‘paCbI/IKI/I N3Y4YCHHBIX 3aBUCHMOCTEMN (1)H3I/I‘ICCKI/IX BCJIMYWH;

XapaKTepu3oBaTh CBOMCTBa TCII, (1)1/131/1'-1601(1/16 SABJICHUA U MPOLECCHI, UCTIOJIb3Ys 3aKOH COXpaHCHUA SHCPIUU, 3aKOH
BCEMUPHOT'O TATOTCHUS, MMPUHIUIT CYICPITO3UIHUN CHUJI, TTPUHIHNIT OTHOCI/ITGJ'ILHOCTI/IFaJ'II/IJ'IeH, 3aKOHBI HLIOTOHa, 3aKOH
COXpaHCHHUA UMITYJIbCA, 3aKOHBI OTPAXKCHUA U MPEIIOMIICHH A CBETA, 3aKOHbI COXpPAaHCHU 3aps10BOI0O U MacCCOBOI'O
YHUCCII MPU AACPHBIX PCAKIUAX, IIPU 3TOM JlaBaTb CIIOBECHYIO (bOpMyJ'II/IpOBKy 3aKOHa " 3aIlrCbIBaTh €ro
MaTEMaTUYCCKOC BbIPAKCHUEC,

OOBSACHSTH (PM3MYECKUE MPOLIECCHI U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE CUTYyaIHi
NPaKTHKO-OPHEHTHPOBAHHOIO XapaKTepa: BhISABIATh IPUYMHHO--CIIEICTBEHHBIE CBSI3U, CTPOUTHOOBSICHEHUE N3 2—
3 JIOrMUYECKHX LIaroB C OMOPOH Ha 2—3 W3y4EeHHBIX CBOMCTBA (PU3NUECKUX SBIICHUI, (PU3UUECKUX 3aKOHOB UITH
3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJa4ur (OMHUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHHMIH), UCIIOIb3Ys 3aKOHbI H(OPMYIIHL,
CBs3bIBatoIIMe (hM3MUECKUE BEIMUMHBL: HAa OCHOBE aHAIM3a YCIOBHS 3ajaull 3alIMChIBATh KPATKOE YCIOBHE,
BBISBIIATH HEJOCTAIONIME WIN U30bITOUHBIE JaHHBIE, BRIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOOMMBIE JJIs PEIICHUS,
TPOBOIHUTH PACUETHI M OLIEHUBATh PEATUCTUIHOCTD MOTYIEHHOTO 3HAYCHNUST (DM3NIECKOH BETUIHHBI,

pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTH IIPY MOMOIIHN (HH3HIECKUX METOAOB, UCIIONbB3Ys
OIIMCAaHHUE HCCIIEA0BAHUS, BBIIEIATh IPOBEPSIEMOE IPEIION0KEHNE, OLICHUBATBIIPABUIILHOCTD TTOPSIIKa
MPOBEICHUS UCCIIEOBAHMUS, JeaTh BBIBObI, HHTEPIIPETUPOBATh PE3YAbTAThl HAOMIOICHUH 1 OIBITOB;

MPOBOJIUTH OIIBITHI IO HAOIIOACHUIO (PU3MUECKHX SBICHUH MM (PU3HIECKUX CBOMCTB TeN (M3y4eHHE BTOPOTO
3akoHa HploTOHA, 3aKOHA COXpaHEHMS SHEPT MU, 3aBUCHMOCTD IIepHoia KoleOaHui NpY)KHHHOTO MasTHHKA OT
Macchl rpy3a U KECTKOCTH IPYKUHBI M HE3aBUCUMOCTD OTaMIUTUTY bl MaJIBIX KOJIEOaHUH, IPAMOIHMHEHHOE
pacnpocTpaHeHHe CBeTa, Pa3IoKeHHe OEI0ro CBeTa B CIIEKTp, M3y4eHHE CBOMCTB H300paKeHHs B IIIOCKOM 3epKae
U CBOICTB M300paXkeHHs IIpeaAMeTa B coOMparomieil JuH3e, HaOMoAeHNe CIUIOITHBIX U IMHEHYaThIX CIIEKTPOB
M3JTY4E€HHs1):CaMOCTOSITENEHO COOMPATh YCTAHOBKY M3 M30BITOYHOr0 Habopa 000pyI0BaHHUs, OIUCHIBATH XOJI OIbITA
U €ro pe3ynbTaThl, (GopMyIupoBaTh BEIBOBI,

MPOBOJMTH IIPH HEOOXOAUMOCTH CEPHUIO MPSAMBIX H3MEPEHHUH, OIpeieNsist CpeHee 3HaueHue N3MepsAeMOoi
Benu4uHbI ((POKYCHOE pacCTOsSTHIE COOMPAIOILeil TMH3bI), 000CHOBBIBATh BHIOOPCIIOCO0a M3MEpEHHs
(m3MepuTensHOro prbdopa);

MIPOBOJUTD HCCIIEAOBAHNE 3aBUCHMOCTEH (DM3MUECKNX BETUUMH C HCIOJIB30BAHUEM IPSIMBIX N3MEPEHUH
(3aBHCHMOCTB ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBI)KEHHH 0€3 Ha4aJabHON CKOPOCTH, IIeproa KoaeOaHni
MaTEMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa



OTpaKCHHA CBETA OT yIJia MaJCHUA U yriia NPEJIOMJICHHUSA OT yIja HaZ[CHI/ISI)I IJIaHUPOBATh UCCICAOBAHUEL,
CaMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY, (I)I/IKCI/IPOBEITI) PE3YIbTATHL HOHy'IeHHOﬁ 3aBUCHUMOCTH (IJI/I3I/I‘ICCKI/IX BCJINYUH B
BUIC Ta6J'II/III u I‘pa(l)I/IKOB, JCJIaThb BBIBO/JbI IO PE3YJIbTATAMUCCICI0BAHUS,

IpOBOAUTH KOCBECHHBIC U3MEPCHUA (1)I/I3I/I"I€CKI/IX BCIIMYMH (CpCHHHH CKOPOCTb U YCKOPCHUE TCJIa IPpHU
PaBHOYCKOPCHHOM JIBHKCHUU, YCKOPCHUEC CBO6OHHO]"O ImaacHus, JKECTKOCTh MPYKUHBI, KOZ—)(l)(i)I/IIII/ICHT TpCHUs
CKOJIB2KCHUS, MEXaHUYCCKaA pa60Ta 1 MOIIHOCTb, 4aCTOTa U IMCPUO KoJie0aHuii MaTeMaTHYECKOTO U IPYKUHHOT'O
MasITHUKOB, OIITUYCCKas CUJia CO6I/IP8.IOIJI€I71 HHH3LI,pa}IHOﬂKTHBHHI71 (I)OH)I IJIaHUPOBATb U3MEPECHUA, CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIITOJIHATL UBMCPCHUS, CIICAYA npez[,noxceHHof/i HWHCTPYKLHHU, BEIYUCIIATD
3HAYCHUC BCIIMYUHBI U aHAJIU3UPOBATH MMOJTYYCHHBIC PE3YyJIbTAThI C y‘[éTOM 3a]laHH0171 MOrpeuIHOCTH I/ISMepeHHﬁ;

co0I0aaTh npaBuJia TEXHUKH 0e30MacHOCTH Inpu pa60Te C J'Ia60paT0pHLIM 060py,JIOBaHI/IeM;

pa3nnyaTh OCHOBHBIE NMPU3HAKH N3YyYEHHBIX (M3MYECKUX MOJENEH: MaTepraIbHas ToUKa, aOCOIIOTHO TBEPJ0E

TeNo, TOYSUHBI UICTOUHUK CBETA, JTy4, TOHKAs JIMH3a, [UIaHeTapHast MoJieIbaToMa, HyKJIOHHasi MO/IeTIb AaTOMHOTO
saapa;

XapaKTepru30BaTh MPHHIMIBI IEHCTBHUS U3yYEHHBIX TPHOOPOB M TEXHUYECKHX YCTPOICTB C OMOPOIHA MX ONHCaHus (B
TOM YHCJIe: CIIUIOMETP, JATYHKH MTOJI0KEHNUS, PACCTOSIHUSA U YCKOPEHHUS, PaKeTa, 3X0JI0T, OUKHU, TIEPUCKOII,
(oToanmapat, ONTHYECKUE CBETOBO/IBI, CIIEKTPOCKOII, I03UMETp,KaMepa BuiibcoHa), NCTIONb3ys 3HaHHS O CBOMCTBAaX
(u3MUecKUX SBICHUI 1 HEOOX0AUMbIe (prU3NYECKHe 3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMbI U CXEMATUYHBIC pl/IcyHKI/I I/ISy'{eHH])IX TEXHUYCCKUX yCTpOﬁCTB, N3MEPHUTCIIbHBIX HpI/I60pOB u
TEXHOJIOI'MYECKUX MPOILECCOB ITPU PCHICHUN y‘JE6HO--HpaKTH‘ICCKHX?;a)Ia‘I, ONTHYCCKHUE CXEMBI JIJId TOCTPOCHUA
U300payKeHUH B TIOCKOM 3€pKajie U COOMPAIOIICH JIHH3E;

NPUBO/IUTH MTPUMEPBI (HAXOJUTh HHPOPMAIIMIO O TPUMeEpax) MPAKTUUECKOT0 UCTIONb30BaHUs (PU3UUECKUX 3HAHHUN B
TIOBCEJHEBHOM JKU3HH s o0ecrieueHus: 0e30MacHOCTH MPY 00OpaleHUuH CIIPHOOPaMU M TEXHUUECKHUMHU
YCTPOMCTBaMH, COXpaHEHUs! 3J0POBbsI U COOTIOAEHHS HOPM SKOIOTHYECKOT0 ITOBEJICHUS B OKpY)Kalollel cpene;

OCYIIECTBIISITh TOMCK UH(OpManuK GU3MUECKOro cofiepkanus B VIHTepHeTe, caMOCTOATENbHOPOPMYIHPYsI
MIOMCKOBBIH 3aIIPpOC, HAXOMUTH ITyTH ONpeNeTIeHHs JOCTOBEPHOCTH MOTY4eHHOH HH(OpMaIUK Ha OCHOBE
HMMEIOIIUXCS 3HAHUH U TOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCIIONB30BATh IPH BBHIIOJIHEHUH YYEOHBIX 3alaHUIl HAy4HO--TIOMYJIAPHYIO JTUTEPaTypy (DU3UYECKOro CONepKaHus,
CIpaBOYHBIE MaTepHabl, pecypchl ceTd MHTepHeT, BiaseTh NpuéMaMUKOHCIIEKTUPOBAHUS TEKCTa, IPe0Opa30BaHusI
nH(pOpMaIIUK U3 OJIHOW 3HAKOBOW CHCTEMBI B JAPYTYIO;

co31aBaTh COOCTBEHHbIE MMCEMEHHbIE M YCTHBIE COOOIIEHHS HA OCHOBE HH()OPMAIIMHU U3 HECKOJIbKHX HCTOYHHKOB
(bU3HUECcKOro coaepKaHus, IyOJIMIHO NPEACTABIATh PE3YAbTAThI IPOSKTHOM MITM UCCIIEI0BATENBCKOM
JeATENbHOCTH, IPH 3TOM I'PaMOTHO HCIIONIL30BaTh M3YUeHHBII OHATHITHBIN anmapaT H3y4aeMoro paszena GU3HKH
1 CONPOBOXKIATH BEICTYIUICHUETIPE3EHTALEH C yUETOM 0COOEHHOCTEH ayJUTOPUH CBEPCTHHUKOB.

Yacts nporpaMmsl, popMupyeMas y4acTHUKaMH 00pa30BaTeIbHbIX OTHOLICHHMA

1 knacc



Tema Marepuains! 1o Bonoroackoun KommuecTBo yacos
o0nactu 1 XapoBCKOMY
paiiony
Bsenenue CrapuHHbBIE MEPbI U3MEPEHUS 1 (kak KOMIIOHEHT ypOKa)

BeJIMuMH B BoJioroackoi
oOnactu

[IepBoHauanbHBIE CBEACHUS O
CTPOEHHE BEIECTBA

W3meHeHus arperaTHbix
COCTOSIHMM B MPUPOJIE B
Bonoroackoi obinactu

1 (kax KOMIIOHEHT YpOKa)

B3aumoenicTBue Ten

CI/IJ'Ia TpeHI/ISI B IIOAIIMUITHUKAX,
M3TOTOBJICHHBIX HA 3aBOJIC B
ropozie Bonorna

Boumoroackoii oonactu

1 (kax KOMIIOHEHT YpOKa)

JlaBiieHME TBEPIBIX TE,
JKUJIKOCTEN U ra3oB

YCTpolCTBO  IUIIO30B B
Boumoroackoii odnactu

1 (kakx KOMIIOHEHT YpOKa)

PaboTa 1 MOIIHOCTE.

[ToTteHmansHast 3HEPTUst

1 (kaK KOMIIOHEHT YpOKa)

OHeprusi. MaIlIWH U1 3a0MBaHus CBall B
Bomnoroackoit obnactu
KJ1acc.
Tema Marepuaisl no Bosioroackoi KoanuectBo yacos

obnactu 1 XapoBCKOMY
pariony

TenoBeIe IBIICHUS

PacuyeT KoauyecTBa TEMIOTHI
IIPH CTOPAHUH OXAIKH
JpoB(U3 OPOJI jieca
Bomnoroackoii obnactu) B
OaHe

1 (kaK KOMIIOHEHT YpOKa)

QHCKTpI/I‘{eCKI/Ie SABJICHHUA

M3Menenus cuiel TOKa U
HAIIPsAKCHUA B IOMCIICHUAX

1 (kak KOMIIOHEHT YpOKa)

QHGKTpOMaFHI/ITHHC SIBJICHUA

I'enepatop I'OC B
Bomnoroackoii obmactu

1 (kak KOMIIOHEHT YpOKa)




CBEeTOBBIE ABJICHUSA

npeoOiananue nedexra
JaIbHO30PKOCTH WIIH
OM30PYKOCTH Y HACEIICHUS

Bonoroackoii odnactu

1 (kax KOMIIOHEHT YpOKa)

KJj1acCcC.

Tema Marepuaisl no BoJsioroackou KoanuectBo gacos
o0nacTu U XapoBCKOMY
paiiony
3akoHbl  JIBUKEHHA U | CTapuHHBIE MEpHl U3MEPEHUS 1 (kak KOMIOHEHT ypOKa)

B3aUMOJEHCTBUSA TEN

BCJINYHMH JJINHBI B

Bouoroackoii oonactu

Mexannueckue KoJieOauus u
BOJTHBI

I'poMKkocCTh 3BYyKa B
r Xaposck B Bonoroackoit
o0nactu

1 (kaK KOMIIOHEHT YpOKa)

DJIEKTPOMArHuTHOE TMOJIe

Tpanchopmarops! B
r Xaposck Bonoroackoit
o0nactu

1 (kakx KOMIIOHEHT YpOKa)

Crpoenne atoma u aTOMHOTO
aapa

N3mepenne ypoBHs
PaAMOaKTUBHOCTH B
r_XapoBck Bomoroackoit

oOnactu

1 (kaK KOMIIOHEHT YpOKa)
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