JIJEHUHI'PAJICKASA OBJIACTD
JYKCKUIA MYHULIMIIAJIBHBINA PATOH
MyHuuunanbHoe 001eo0pasoBaTebHOE YUpesKaeHHue
«ToaMaveBckasi cpeHsisi 0011e00pa3oBaTeIbHAs MIKOJIA
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PACCMOTPEHO YTBEPXKJIAEHO
HA 3aceIaHUuHU IIpuka3zom Ne 71 ot 26.08.2024
neaaroru4eckoro cosera Ne 1
ot 26.08.2024
CoryiacoBanHo

¢ Yupasisilomum cOBeTOM

npotokoJ Ne 1 ot 26.08.2024

PABOYAA ITPOTPAMMA
no d¢usuke
aJanTHPOBaHHAS

YposeHb 0o6pazoBanus (Kjiacc) OCHOBHOe o0uiee, 7 - 9 KJacchl

nas gereii ¢ OB3 ¢ 311P
(navajbHOe 0011Iee, OCHOBHOE 00IIlee 00pa3oBaHue ¢ yKa3aHHEM KJIACCOB)
KoauuectBo yacoB _ 134

Yuureanb Cy00oTnH Cepreii AJIeKCAHIPOBHY

IIporpamma paspadorana Ha ocHoBe DOII OO0, yrBep:KIE¢HHOI NPUKA30M
Munucrepersa npocsemenusi Ne 370 ot 18.05.2023 u ®I'OC Tperbero noxkojaeHust

n. ToamaudeBo

2024 ron



IlosicHuTeILHASA 3alIMCKA

AnanTupoBaHHass  pabdouas mporpammMa no  ¢usuke IS
00y4YalImmxcsl ¢ 3aJepPKKOM nmcuxudeckoro paspurusi (najee — 3IIP) na
YPOBHE OCHOBHOT'0 00111er0 00pa30BaHuUs MOATOTOBJIEHA HA OCHOBE:

- MenepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

- @enepanbHOrO TOCYJAPCTBEHHOTO 00pa30BaTEbHOTO CTaHAapTa OCHOBHOTO
obmero oopaszoBanus (IIpukaz Munnpocsemenus Poccun ot 31.05.2021 r. Ne
287, 3apeructpupoBaH MuHuctepcTBoM toctuimu Poccuiickoit denepanuun
05.07.2021 r., per. Homep 64101) (manee — ®I'OC OO0);

- AJanTupoBaHHOW OCHOBHOW 00pa3oOBaTEbHOM MPOrpaMMbl OCHOBHOIO
oOmero oOpa3oBaHusi OOYYAIOIMIUXCSA C 3aJEPKKOM TMCUXMYECKOTO Pa3BUTHS
(mamee — AOOIT OOO 3I1P);

- (QenepanbHOil pabouel MpoOrpamMmbl OCHOBHOTO 00IIer0o 0O0pa3oBaHUS IO
npeamerty «Duzukay;

-  Konuenuuum  mnpenopaBaHusi  yyeOHoro  mpenmera — «®Duszmka» B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit @denepaiuu, peamu3yronmx
OCHOBHBIE 00111€00pa30BaTEIbHBIE TPOIPAMMBI;

- [IpumepHOil TporpaMMbl BOCIIUTAHUS, C YIETOM PaCIpEAENICHHbIX MO KiIaccam
MpOBEpsieMbIX TpPeOOBaHM K PE3yslbTaTaM OCBOCHUS AJanTHPOBAHHON
OCHOBHOM 00pa3oBaTeIbLHONM MPOrpaMMbl OCHOBHOT'O 0O0IIEero oOpa3oBaHUS
oOyyaroIuxcst ¢ 3aJ1ep>KKON IICUXUYECKOTO Pa3BUTHS.

- CII 2.4.3648-20 «CaHUTapHO-3MHIEMHOJIOTUYECKUE TPEOOBAHUS K OpraHU3aIUsaM
BOCIIUTAHUS W OOYy4YeHUs, OTAbIXa U O3JOPOBJICHUS JETEH W MOJIOACKN,
YTBEPKIECHHBIX TOCTAHOBJIEHHWEM IJIABHOTO caHUTAapHOTO Bpaya oT 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «I'urnennueckue HOpMAaTUBBI U TPeOOBaHUS K OOECIEUEHUIO
Oe3omacHocTH W (W) OE3BPEIHOCTH ISl 4esoBeKa (PaKTOPOB Cpelbl OOUTAHHS,
YTBEPKIAEHHBIX IOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

- yueOHOro TiaHa OCHOBHOI'O OO0IIero oOpa3oBaHus, YTBEPKJIESHHOro mpukazoM «O0
YTBEP)KJICHUH OCHOBHOM  0Opa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO  OOILIEro
00pa3oBaHUs.



PabGouass  mporpamMMa  OpHEHTMpOBaHAa  Ha  LEJEBbIE  MPHOPHUTETHI,
chopmynupoBaHHbIC B (eAepalibHON pabouell mporpaMMe BOCITUTAHUS M B paboueit
nporpamme llporpamma mo ¢Qusuke Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJicHa HAa OCHOBE TMOJOXEHHM M TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEeIbHON MPOrpaMMmsbl, MpeacTaBieHHbIX B PI'OC
000, a Takxke c¢ yuéroM deaepalbHON paboueld TporpaMMbl BOCIUTAHUSA U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

Conepxanue mnporpamMmbl 1O (GU3MKE HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIIUXCS U OpraHU3alNI0 U3yYeHUs: HUBUKU
Ha JICSITEIIbHOCTHON OCHOBe. B mporpamme mo u3uke YYUTHIBAIOTCS BO3MO>KHOCTH
yaeOHOro mpeamera B peanmsanuu TpeboBanmit ®PI'OC OOO Kk mIaHUPYEMBIM
JMYHOCTHBIM U METampeMETHBIM pe3yibTaTaM OO0ydYeHUs, a TaKKe MEKIpPEeIMETHbIC
CBSI3M €CTECTBEHHOHAYUHBIX Yy4YeOHBIX IPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus.

[IporpamMma mo gu3uKe ycTaHaBIUBACT paclpeie]ieHne yaeOHOro MaTepraa mo
rogaM oOydeHus (MO Kjaccam), NpenIaraerT MNPUMEPHYIO IOCJIEI0BaTEIbHOCTD
M3YYCHHS TE€M, OCHOBAHHYIO Ha JIOTMKE PA3BUTHS MPEIMETHOTO COACPKAHUS U yUETe
BO3PACTHBIX OCOOEHHOCTEN 00yUarOIIXCS.

[Iporpamma 1o ¢u3uke paszpaboTaHa € IEJIbIO OKa3aHUS METOJIUYECKOU
HOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmsl IO yUeOHOMY MPEMETY.

®dusuka SBISETCS CUCTEMOOOPA3YIOLIUM JJIsi €CTECTBEHHOHAYYHBIX Y4EOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUH,
U3y4aeMbIX XUMUEH, Ouojoruei, actpoHoMuel u ¢usndeckoil reorpadueii, BHOCUT
BKJIQJ, B E€CTECTBCHHOHAYYHYIO KapTUHY MHUpa, TPENOCTaBlsieT Hauboyiee SICHBIC
o0Opa3ipl MPUMEHEHHUS] HAyYHOTO METOJa MO3HAHUS, TO €CTh Crmoco0a MOTyYCHHS
JOCTOBEPHBIX 3HAHUN O MUPE.

Onna W3 TIaBHBIX 3a7a4 (PU3MYECKOrOo 00pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TIpPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3ydenne ¢pusnku Ha 6a30BOM ypOBHE MPEANOIaraeT OBIaJeHUE CIEIYIOIINMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb!

° Hay4YHO O0OBSACHATH SABJICHHS,
° OLCHUBATh U ITIOHUMATb 0COOEHHOCTH HAaYYHOI'O UCCJICIOBAHUAA,
° HHTCPIIPCTUPOBATDL JAHHBIC W HCIIOJIB30BATh HAYYHBIC OJOKAa3aTCJIbLCTBA

IJIs1 TIOJTYYCHUS BBIBOJIOB.

JlanHast mporpaMMa KOHKPETH3UPYET COAEp)KaHHE NPEIMETHBIX TEeM B
COOTBETCTBUU C TpeOOBaHUSAMH 00pa30BaTENIbHOTO CTaHAAPTa, PEKOMEHIYEMYIO
MOCTIEIOBATEIPHOCTh M3YYCHHsI DPAa3IeNioB (U3UKU C YYETOM MEKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM Yy4yeOHOro Tpolecca, BO3PACTHBIX U
MICUXOJIOTHUECKUX 0cOOeHHOCTeN oOyyatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 001IEr0
oOpa3oBaHMs, OIpeaenasieT MUHUMAIbHBI HA0Op  OMNBITOB, JAEMOHCTpAaLUH,



MPOBOJMMBIX ~ Y4YUTENEM B  Kiacce, JabOpaTOpHBIX PpaldOT, BBIMOTHIEMBIX
00yYaIOIIMMHUCH.

Metonuueckoid OCHOBOM H3yuyeHUsi Kypca «®Dusnka» Ha YpOBHE OCHOBHOIO

O6HICFO O6pa30BaHI/I}I ABJCTCAA CHCTGMHO-I[GSITGHBHOCTHLIﬁ IIoJxona,
O6CCHC‘IHB&IOHIHﬁ AOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX MW IIPCAMCTHBIX
O6paBOBaTCJILHI>IX PE3YIILTATOB IMoCpcaACTBOM opraHu3alunun AKTUBHOM

MO3HABATENBHON NIEATEIBHOCTH OOYYAIOMIMXCS, YTO OYEHb BaXXHO NpU OOyUYEHUHU
nereit ¢ 3I1P, 11 KOTOpPBIX XapaKTEpPHO CHUKEHUE TI03HABATEIIbHON AKTUBHOCTH.

lenmu wu3yyeHus (QPU3MKK Ha YpPOBHE OCHOBHOTO oOIIEro o0pa3zoBaHUs
onpenenensl B Konmenmuu mnpenojaBanus ydeOHoro mnpeamera «®Duszmka» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepaiuu, pean3yronX OCHOBHbBIE
oO1ieoOpazoBareNbHbIE  MPOTPaMMBbI,  YTBEpXKIEHHOW  pemeHueM  Komieruu
MunucrtepcTBa npocsenieHus: Poccuiickoit @enepanuu (mpoTokoi oT 3 nexkadbps 2019
r. No [1K4BH).

OCHOBHOI 11€71bI0 00YUYEHUS AETEH C 3a€PKKOM MCUXUYECKOTO Pa3BUTHUS
Ha JAHHOM IMpEAMETE SBIISIETCS: MOBBIIIEHUWE COLMAIIBHOM aJanTaluM JeTeil
yepe3 MpUMEeHEeHNne (PU3NUECKUX 3HAaHUM Ha IPAaKTHKE.

s oOywaromuxcst ¢ 3[IP, Tak ke, Kak u I HOPMATUBHO
Pa3BUBAIOIINUXCS CBEPCTHUKOB, OCBAMBAIOIIMX OCHOBHYIO OOpa30BaTEIbHYIO
IporpamMmy, JOMHUHHUPYIOIIEE 3HaUYeHNE TPUOOPETAIOT TaKUE Uell, KAK:

. npuoOpeTeHne HHTEpeca M CTpeMIIeHUS OO0y4aroumxcs K HaydHOMY
U3YUYEHUIO MPUPO/IbI, Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

. pa3BUTHE IPEJCTABICHUNA O HAYYHOM METO/Ie MTO3HAHUS U (POPMUPOBAHUE
UCCJIEZIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

. (opMupOBaHHE HAYYHOIO MMPOBO33PEHMSI KaK pe3ysibTaTa H3Y4YCHHS
OCHOB CTPOEHHS MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

. (opMupoBaHUE NPEACTABICHUN O poNM (U3MKHU AJI Pa3BUTUSA APYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHII;

. pa3BUTHE  TPEJNCTAaBIEHUA O  BO3MOXHBIX  cepax  Oynyuien

npodeCCUOHANILHONW ~ JESATEIBLHOCTH, CBSI3aHHOM ¢  (UBUKOW, TMOJATOTOBKA K
nanbHeieMy o0y4eHHUIO B 3TOM HalpaBJICHUH.

JlocTukeHre 3TUX 1eJield MporpaMMbl 0 (PU3HMKE HA YPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHus 00ECIICUNBALCTCS PEIICHUEM CIICTYIONMINX 3124

. NprHOOpETeHUE 3HAHUH O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, MICKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
. MpuoOpeTEeHNE YMEHHUI OMKUCHIBATh M OOBSCHATH (PU3UUYECKHE SIBJICHUS C

HCIIOJIB30BAHUCM ITOJIYUCHHBIX 3HaHI/If/'I;



. OCBOEHHE METOJIOB pEIICHHUS MPOCTEHIIMX pacu€THBIX 3aJad ¢
WCIIOJTh30BaHUEM (PU3WYECKUX MOJCNICH, TBOPUYECKUX M TPAKTUKOOPUCHTUPOBAHHBIX
3aj1ad;

. pa3BUTHE YMEHUM HAOIIOAATh IPUPOIHBIC SIBICHUS U BBIIIOJIHSATH OIbBITHI,
nabopaTopHble paOOThl U SKCIEPUMEHTAIBHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEpPUTETBHBIX TPUOOPOB;

. OCBOEHHE TPUEMOB pabOThl ¢ MHGOpMaIe (HU3MIECKOTO COAEpKAHUS,
BKJIIOYasi HMH(OpPMAIMIO O COBPEMEHHBIX JOCTIDKCHMSIX (U3UKW, aHaIU3 U
KPUTHUYECKOE OLICHUBaHUE MHPOPMALIHH;

. 3HAKOMCTBO  cO  cepamu  npodecCHOHANBHOU  JESATEIbHOCTH,
CBS3aHHBIMH C (U3WKON, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTUKEHUAX (PU3UUECKON HAYKH.

Ha wu3yuenune ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE OCHOBHOT'O OOILEro
oOpa3zoBaHus oTBoUTCs 238 yacoB: B 7-M kiacce — 68 yacoB (2 yaca B HEZIENI0), B 8-M
Kiacce — 68 gacoB (2 gaca B Hefier0), B 9-m kiacce — 102 yaca (3 yaca B HEZEIHO).

[Ipennaraemelii B mporpamme 1o (U3UKE MEPEUCHb JIAOOPATOPHBIX PadbOT U
OTBITOB HOCUT PEKOMEHJATEIbHBIN XapakTep, YUUTENb JEJIacT BLIOOpP MPOBEICHUS
7a00paTOpHBIX pabOT W OMNBITOB C YYETOM WHAMBUIAYAIBHBIX OCOOCHHOCTEH
oOydJaronuxcsi, CIHUCKa HKCIEPUMEHTAIbHBIX 3aJlaHul, MpeajiaraéMbIX B paMKax
OCHOBHOT'0 TOCYJJApPCTBEHHOTO dK3aMeHa 1o (pu3uke.

Jist  peanuzanii  TpOrpaMMbl  UCTIONB3YIOTCA YYCOHUKH, IOMYIIEHHBIE K
UCIIOJb30BAHUIO TPU PEATU3alMU  HMMEIOMINX TOCYJAPCTBEHHYIO aKKPEAUTAIUIO
o0pa3oBaTeNbHbIX MPOTPAaMM Ha4yaJdbHOTO OOIIEro, OCHOBHOT'O OOIIETO, CPETHEro
oOmiero 00pa3oBaHUsI OpraHU3AlMSIMH, OCYIIECTBISIIOIIUMU  00pa30BaTEIbHYIO
NEeATENbHOCTD, MpuKa3zoM Munnpocsenenns ot 21.09.2022 Ne 858:

. ®uzuka: 7-i1 kjacc: 0a30BbIl ypoBeHb: yueOHUK, 7 kiacc/ IlepbIkuH
N.M., UBanoB A.N., AkunonepHoe odiectBo «M3aarensctBo «IIpocBenienuey;

. ®uszuka: 8-i1 kiacc: 6a30BbI ypoBeHb: yueOHUK, 8 kiacc/ [leppimkun U.
M., UBanoB A. ., AkiinonepHoe o61iectBo «M3narenbctBo «IIpocBenieHue;

. ®duszuka: 9-i1 kiacc: 6a30BbI ypoBeHb: yueOHuUK, 9 kiacc/ [lepoimkun Y.
M., T'yrauk E. M., UBanoB A. U., IlerpoBa M. A., AKIHOHEpPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenune;

DneKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI, TOMYIIEHHBIE K UCIIOJIb30BAHUIO MTPU
peanu3ald  HMMEIONIUX TOCYJAApCTBEHHYIO  aKKpEIUTalui0  00pa3oBaTeNbHBIX
IIpOTrpaMM HavyaJabHOTO OOIIEro, OCHOBHOIO OOIIETo, cpeaHero odmero odpa3oBaHUs
npukazoM MunnpocenieHus ot 02.08.2022 Ne 653:

. ®usuka, 7 knacc, OPI'AOY MIIO «Axkagemuss MUHOPOCBEIICHUS
Poccuny;

. O®usuka, 8 kmacc, DPI'AOY [AIIO «Axkagemuss MUHOPOCBEIICHUS
Poccuny;

. ®usuka, 9 kmacc, DPI'AOY [AIIO «Axkagemuss MUHOPOCBEIICHUS
Poccuny;



Oco0enHocTH 0TOOpa M aganTALUM Y4eOHOT0 MaTepuaJia no gusnke

OcHoBoit 00yueHust ooyuatomuxcs ¢ 3[IP Ha npeaMerax ecTeCTBEHHOHAYYHOTO
[UKJIa SIBJISETCS Pa3BUTHUE y HUX OCHOBHBIX MBICIUTENBHBIX ONEpanuii (aHamus,
CUHTE3, CpaBHEHHUE, 0000IICHNE) Ha OCHOBE BBIMIOJHEHHUS PA3BUBAIOIIUX YIIPAXKHEHUH,
dbopMHpOBaHHE TPUEMOB YMCTBEHHOW pPaOOThI: aHANU3 HCXOJHBIX JIaHHBIX,
IUTAaHUPOBAHUE MaTepuaia, OCYIIECTBICHUE MOATAITHOTO U UTOTOBOIO CAMOKOHTPOJIS,
a TaK»K€ OCYUIECTBIISETCS JIMKBHUIaUUA MPOOETIOB B 3HAHUSX, 3aAKPETNICHUE U3YUYEHHOTO
Marepuana, oTpabOoTKa aJropuTMOB, MOBTOPEHUE NPOWIEHHOro. bonblnoe 3HaueHue
NpUJACTCS YMEHHUIO paccka3aTh O BBINOJHEHHOM paboTe ¢  MpaBUIBHBIM
YIOTPEOJIEHHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTMM W COOJIFOJCHHEM JIOTHYECKUX
cBsi3ei B m3iaraemom matepuaie. s oOyuarommxcs 3[IP Ha ypoBHE OCHOBHOIO
o01iero 00pa3oBaHUs TO-MIPEKHEMY SBISIOTCA XapaKTEPHBIMHU: HEIOCTATOYHBIM
YPOBEHb DPa3BUTHs OTACIBbHBIX ICUXUYECKUX MPOIECCOB (BOCHPUSATHUS, BHUMAHUA,
NaMsTH, MBIIUICHUS), CHUKEHHBIM YpPOBEHb HMHTEJUIEKTYaJIbHOTO PAa3BUTHS, HU3ZKUUI
YPOBEHb BBIMOJHEHUSI YY€OHBIX 3aJaHUM, HU3Kasl yCHEMIHOCTh o0yueHus. [lostomy
npu u3ydeHun (u3uku TpeOyeTcs leJeHAPaBICHHOEe HHTEUICKTYaIbHOE Pa3BUTHE
oOyuaroruxcst ¢ 3IIP, orBedaromee WX OCOOCHHOCTSM M BO3MOXKHOCTSIM. YUeT
ocobenHocteit oOyuarommxcsa ¢ 3I[IP TpebGyer, 4TOoOBI mNpU H3Yy4YEHHUU HOBOTO
MaTepHaiia 00s3aTesIbHO MMPOUCXOANIIO MHOTOKPATHOE €ro MOBTOPEHHUE; PACIIMPEHHOE
PacCMOTPEHHE TEM U BOMPOCOB, PACKPHIBAOIIMX CBS3b (U3HKH C JKHU3HBIO;
aKTyalIu3alys MepBUYHOTO )KU3HEHHOTO OIbITa 00 YJArOIITNXCS.

YcBoeHrne MpOrpaMMHOIO MaTepuaiia 1o (U3UKE BbBI3BIBACT OOJBIIHE
3arpyaHeHus y oOydarommxca ¢ 3[IP, moatomy Teopusi u3yuyaercs 0Oe3 BBIBOJIOB
CIOXHBIX (opmyn. 3amadyu, TpeOyIOIHe MPUMEHEHHUS CJIOKHBIX MaTeMaTHYeCKHX
BBIYHCIICHUN ¥ (HOPMYJI, B OCOOEHHOCTH TaKHX TeM, Kak «MexaHrnuecKoe ABUKECHHUE),
«ApxumenoBa cuna», «MexaHHuecKas DSHEpPrus», «IJIEKTPUUECKUE SIBICHUSY,
«DJIEKTPOMATrHUTHBIE SIBJICHUS, PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTEIS.

Oco0oe BHUMaHWE TpPH HM3YyUYEHUU Kypca (U3HKH yHAETSETCS MOCTAaHOBKE H
OpraHM3alH SKCIIEPUMEHTa, a TaKKe MPOBEACHHUIO (MIPEHUMYIIECTBEHHO Ha KaXXKIOM
YpOKE)  KpaTKOBPEMEHHBIX JIEMOHCTpaluii  (BO3MOXKHO C  HCIIOJIb30BAHHUEM
AIIEKTPOHHOM JeMoHcTpanuu). HekoTopeie Tembl 00s3aTENBbHO JODKHBI BKIIIOUATH
ONOpHBIE JIabOpaTOpHbIE pabOThI, KOTOpPbIE pa3BUBAIOT YMEHHUE MOJIb30BATHCS
npocTeHIMMU  MpubOpamMH, aHAJIM3UPOBATh IOJyYEHHbIE JaHHble. B cBsi3u cC
OCOOCHHOCTSIMM  TOBEIEHUS M JeATenbHOCTH  oOywaroumuxcas ¢ 3[IP
(pacTOpMOKEHHOCTb, HEOPIaHU30BAHHOCTD) MPETYCMOTPEH CTPOXKANIINN KOHTPOJIb 32
COOJIO/ICHNEM TPaBWJI TEXHUKH O€30MACHOCTH TPHU MPOBEACHHUH JIA0OPATOPHBIX U
MPaKTUYECKUX PaboT.

bonbmioe BHMManue npu uzydeHuu (usuku noapoctkamu ¢ 3I1P oOparmraercs
Ha OBJIAJICHUE MMHU IPAKTUYECKMMHU yYMEHHMsIMU MU HaBblkamu. lIpemycmarpusaercs



YMECHBIIICHUE 00BbeMa TEOPETHUUYECKUX CBEJCHUM, BKIIOYEHUE OTIEIbHBIX TEM WJIU
LEeIbIX pa3fesoB B  Marepuanbl sl 0030pHOT0, O3HAKOMHUTEIBHOIO — WIIU
dakynpTaTUBHOTO HM3ydeHwms. [IpemaraeTcss yMeHbIIeHHEe 00BbeMa MaTEMaTHYCCKUX
BBIUMCIICHUH 32 CYET YBEJIMUYCHUSI KAYECTBEHHOTO OIUCAHUs SIBJICHUH U IPOLIECCOB.

I[OCT&TO‘IHOC KOJIMYCCTBO BpPCMCHHU OTBOAUTCA Ha PpPAaCCMOTPCHUC TCM H
BOIIPOCOB, PACKPBIBAIOIIHUX CBA3b (1)I/ISI/IKI/I C JKHU3HBIO, C TCMH IABJIICHHUAMH,
H&6JII-OI[€HHHMI/I, KOTOPBIC XOpOIIO U3BCCTHBI YUCHUKAM U3 UX )KU3HCHHOI'O OIIbITA.

MakcuManbHO  HCHOJB3YIOTCA ~ MEXIPEAMETHbIE  CBSI3U  C  TaKUMH
TUCLUUIUIMHAMU, Kak reorpadus, Xumus, Ouojorus, T.K. oOydaromuecs c¢ 3IIP
0COOCHHO HY’KJAIOTCS B IMPENOJHECEHUH OJHOTO M TOro K€ y4eOHOro Marepuaiia B
Pa3IMYHBIX aCIeKTaxX, B €ro BapbUPOBAaHWH, B HEOJHOKPATHOM IIOBTOPEHUH U
3aKpEIUVICHUU  TOJYYEHHBIX 3HAHUM W TNpakTUUYeCKuX yMeHuiu. Ilo3Bossis
paccMaTpuBaTh OJIWH M TOT € YYCOHBIM MaTepuad C pPa3HBIX TOYEK 3PCHHS,
MEXKIIPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €ro JIydIlIeMy OCMBICIICHHUI0, 00Jiee MPOYHOMY
3aKPETUICHUIO TTOJYYEHHBIX 3HAaHUW U IPAKTUYECKUX YMEHHUIA.

Buabl nesareasHoctu odyyaromuxcs ¢ 3I1P, o0yciioBiaeHHbIE 0CO0BIMH
00pa3oBaTeJbHBIMH OTPEOHOCTAMM H 00ecrieYrBaIOIIHE OCMbBICTICHHOE
OCBOCHHE COJIep:KaHuM 00pa3oBaHMs N0 npeaMery «Puznka»

Temarndeckas ©  TEPMHHOJIOTHYECKasl JIGKCHMKa TI0 Kypcy (H3UKHU
cootBeTcTBYeT AOOIT OOO.

CopneprxaHue BUIOB JiedATeNbHOCTH oOyuwaromuxcs ¢ 3I1P Ha ypokax ¢puzuku
OTpEeNEeNseTCs UX 0COOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMH. [ToMUMO HIUPOKO
ucnoyibzyembix B AOOIT OOO o0mux 11t Bcex 00yJaronuxcsi BUI0B AeATEIbHOCTU
CJIETyeT YCUJIUTh BUBI AEATEIbHOCTH, crieUn(UYHbIE ISl JaHHOM KaTeropuu JeTew,
o0ecrneunBaroIIie OCMBICIIEHHOE OCBOCHUE COZEpkKaHUsl 00pa30BaHus MO MPEAMETY:
YCWICHHE NPEIMETHO-IPAKTUYECKON IEATENBHOCTH C AKTMBU3ALMEW CEHCOPHBIX
CUCTEM; OCBOEHME MaTepuaia ¢ OIOpOM Ha alrOpHUTM; «IIOLIArOBOCTH» B M3yYECHHUH
MaTepuasia; HUCIOJIb30BAaHUE JIOMOJHUTEIbHON BU3yalbHOW OMOpHI  (CXEMBI,
mabMoHbl, OMOpHBIE TaOJUIBI); pPEUYEBOM OTYET O TMpolecce U pe3yJibTare
NESATEIBbHOCTH; BBITIOJHEHUE CIELMANIbHBIX 33JlaHul, 00eCeUnBaIOIIUX KOPPEKIUIO
peryiasiuuM  y4eOHO-TIO3HABATENbHON JEATENBbHOCTH M KOHTPOJb COOCTBEHHOIO
pe3ynbTara.

st oOydaromuxess ¢ 3IIP cymecTBeHHBIM SIBISIFOTCS TIPUEMBI pabOTHI C
JIEKCUYECKUM MaTepralioM 1o mpenMery. [IpoBogutcsi crmenuanpHas pabora TIo
BBEJICHUIO B aKTUBHBINA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yuaeMble TEpMHHBI BBOJATCS Ha TIOJUCEHCOPHOW OCHOBE, 00s3aTelibHA
BU3yaJIbHAS TIOJJIEPIKKA, aJITOPUTMBI Pa0OTHI C OMPEICICHUEM, OITIOPHBIC CXEMBbI IS
AKTyaJIM3alid TEPMUHOJIOTUU.



B cBs3u ¢ ocoObiMu 00pa3oBaTEbHBIMUA MOTPEOHOCTAMH OOYYAIOIIMXCS C
311P, mpu miaHupoBaHWUU pabOTHl YYCHHWKA HA YPOKE CIEAyeT MPHUICPKUBATHCS
CJICTYFOIIUX MOMEHTOB:

1. Ilpu ompoce HeOOXOaUMO: JaBaTh aJTOPUTM OTBETA; pas3peniaTh
M0JIb30BAThCS MJIAHOM, COCTABIICHHBIM MIPHU MOJITOTOBKE JOMAIIIHETO 3aaHus; 1aBaTh
Oonpllle  BpEMEHHM TOTOBUTHCS K OTBETY Y JOCKHM; paspemiarb Jenarb
peIBapUTeIbHbIC 3aIIUCH, MOJB30BATHCS HATJISTHBIMU MOCOOUSIMHU.

2. Ilo BO3MOKHOCTH 3a/JaBaTh OOYYAlOIIMMCS HABOISIIME W YTOUHSIOLIUE
BOITPOCHI, KOTOPBIE IOMOTYT UM MOCJIEAOBATENBHO U3JI0KUTh MaTeprall.

3. CucremaTtuuyecku IMPOBCPATH YCBOCHHUC MaTCpuadjla II0 TCMaM YPOKOB, IJIA
CBOCBPCMCHHOT'O O6Hap}7)KeHI/IH HpO6€J'IOB B ITpomIcAmeM MaTcpualic.

4. B npouecce U3y4eHHsl HOBOTO MaTepuajia BHUMaHUE YYCHHKOB 0Opalaercs
Ha HauOoJiee CIOXKHbBIE pa3zeiibl u3yyaeMoi TeMbl. Heobxonumo yaine oopamarhes K
HUM C  BOIPOCAaMH, BBIACHAIOIIMMU IIOHMMaHHE Y4YeOHOro MaTepuala,
CTUMYJIMPOBATh BOIPOCHI NPU 3aTPYIHEHHUSIX B YCBOEHUU HOBOT'O MaTepuaa.

Conepskanue y4eOHOIro npeamera

/- kace

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAKOIIEr0 MUPA.

®uszuka — Hayka O mnpupone. fBneHus npuponasl. Pu3MYECKHE SBICHHUS:
MEXaHMYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuyuHbl. M3mepenne Gu3udyeckux BeaHUuH. DuU3NYECKUe
npubopsl. [lorpemHocts u3mMepenuit. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢wusuka wu Jgpyrue eCTECTBEHHbIE HAyKH HU3Y4alOT MPHUPOY.
EcTecTBeHHOHAyuHBI METOJ] TIO3HAHUA: HAOJIOJCHHE, TIOCTAHOBKA HAYyYHOTO
BOMpPOCA, BBIABM)KCHHUE THMIIOTE3, HKCIHEPUMEHT MO IMPOBEPKE TUIOTE3, O0ObSICHEHHE
HabmogaemMoro saBieHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

JdeMoHcTpanuu.

1. Mexanuueckue, TEIMJIOBbIE, DJICKTPUUYECKHWE, MArHUTHBIE, CBETOBBIC
SIBJICHHS.

2. ®dusndeckue MpuOOPsl U Mpoleypa OPsIMbIX U3MEPEHHUN aHAJIOTOBBIM U

U(POBBIM PUOOPOM.
JlabopaTopHbie padoThHI U ONBITHI.
OnpeneneHre UEHbI IeJIEeHUs MIKaJIbl U3MEPUTENTBLHOTO Tprbdopa.
N3mepenune paccTossHUM.
N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TETa.
Onpenenenue pa3MepoB MaJbIX TEJ.
N3mepenne Ttemmeparypbl NPHU IMOMOLIM JKMAKOCTHOTO TEPMOMETpA H
JaT4YNKa TEMIIEPATYPHI.

agbrwnbE



6. [IpoBeneHune HcclieqOBaHUS MO MPOBEPKE TMIIOTE3bI: JATBHOCTh MOJIETA
[IapuKa, MyIEeHHOTO TOPU30HTAIBHO, TeM O0JIbIlIe, YeM OOJIbIlle BHICOTA MYCKA.

Pasnen 2. [lepBoHayajibHbIE CBeICHUSI O CTPOCHUH BelleCTBA.

Crpoenne BemecTBa: aToMbl W MOJEKYJIbl, HX pa3Mmepbl. ONbITHI,
JI0Ka3bIBAIOIINE IUCKPETHOE CTPOEHUE BEUIECTRA.

JIBxkenue dactull BemiecTBa. CBsI3b  CKOPOCTH  JIBMDKCHHSI YacTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, auddysua. BzaumoneilicTBue 4acTuil
BEIIECTBA: MIPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B, KUIKOCTEH M TBEPHBIX
(kpucTayimyeckux) Teia. B3auMOCBsI3b MEXIy CBOWCTBAMHM BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX AaTOMHOMOJEKYJSpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

JdemoHcTpanuu.

1. HaObntonenue OpoyHOBCKOTO ABUKEHUSI.

2. Habmronenune nuddysumn.

3. HabGmronenue SIBJICHUM, OO BICHSIOIINXCS MPUTSHKEHUEM AN

OTTaJKUBAaHUEM YaCTHI] BEIECTBA.
JlaGopaTopHbie padoThHI ¥ ONBITHI.

1. Onenka pamameTpa aroMa METOJOM PSAOB (C  HCIOJIh30BAaHUEM
dboTorpaduii).

2. OnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKCHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKCHHUSL.

Pa3nen 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe JBMXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBHXKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh INPU HEPAaBHOMEPHOM JABWKEHHMH. Pacuér myTtu wu
BPEMEHU JIBUKCHMUSL.

SBnenue wHepuMU. 3aKOH HWHEpUUU. B3anmoaeucTBuUE TEJI Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JABWKEHUA Tes. Macca kak Mepa MHEpTHOCTHU Tena. [ImoTHOCTh
BeecTBa. CBA3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuia kak xapakTepucCTHKa B3aumonaeucTBusg Ten. Cuila yrnpyroctd M 3aKOH
I'yka. U3MepeHue cuWiibl ¢ MOMOLIBIKO JAUHAMOMETpA. SIBJIEHHUE TITOTEHUS U CHJIA
Tsokectd. Culla TsbKecTH Ha Apyrux ruiaHetax. Bec tema. HeBecomocTh. CrokeHue
CUJI, HANpaBJEHHBIX MO OAHOW mnpsimMoil. PaBHomelcTByromas cui. Cuiia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE NMOKOs. TpEeHUe B MPUPOJIE U TEXHUKE.

JdemMoHcTpanuu.

HaGnronenue MexaHn4ecKoro IBMKCHHS Tela.

N3mepenre cKkopoCTH NPSIMOITMHEUHOTO JIBUKEHHUS.
HaOnronenue siBieHUsI THEPIUU.

HaOmronenune naMeHeHrst CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.
CpaBHeHHE Macc N0 B3aMMOJICVCTBUIO TE.

CiioxxeHue Cuil, HAPaBJICHHBIX MO OJJHOW MPSIMOM.
JIaﬁopaToprle padoThl U ONBITHI.

ok wdrE



1. Ornpenenenue CKOPOCTH PABHOMEPHOTO JIBHXKEHUS (IIapUKa B KUJKOCTH,
MOJIETH IEKTPUUECKOTO aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHHS OpycKa WM LIapHKa 10
HaKJIOHHOW IIOCKOCTH.

3. OmnpeneneHre TUIOTHOCTH TBEPOTO Tea.

4, OnbITEI, JEMOHCTPUPYIOIIHME 3aBUCHMOCTb pacTshKeHUs (nedopMarivm)
NPY>KHHBI OT IPUIIOKEHHOM CHJIBI.

5. OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHUSI CKOJIBKEHHUS OT

BECA TEJIa U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KUIKOCTEN M ra30B.

HaBnenue. CnocoObl yMEHBIIEHUS W yBEIWYEHHs AaBieHUs. JlaBiaeHue rasza.
3aBUCUMOCTh JIaBlIeHHS Ta3za oOT 00béma, TemmepaTypol. Ilepegada paBieHUs
TBEPABIMU TENIAMM, XUAKOCTAMH W ra3zamu. 3akoH Ilackans. IlHeBmaTmueckue
MAaIllMHbI. 3aBUCUMOCTb JaBJEHUSI KUJIKOCTH OT TIyOuHblL. ['HapocTaTuyecKuit
napajokc. CooOuaromuecs: cocyabl. [ uapaBiniecKue MEXaHU3MBbI.

AtMocdepa 3emunm u atmocepHoe naBieHue. [IpuduHBI CyliecTBOBaHUS
Bo3AymHONM oOonouku 3emiu. OnweiT Toppuuennu. WM3Mepenue arMmochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepHOTO J1aBJICHHUS.

JlelicTBUE KUJIKOCTH M ra3a Ha NOTPYKEHHOE B HUX Tello. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornnaBanue.

JdemoHcTpanuu.
3aBUCUMOCTb JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaya naBneHus: KUAKOCTBIO U Ta30M.

Coobmraromuecs: CoOCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBienue necTBust atMochepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT O0BEMA MOTPYKEHHOW YaCTU
TeJa U TJIOTHOCTH JKUIKOCTH.

7. PaBeHCTBO BRITATKUBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBre miiaBaHus TeJl: MJIABAHWE WM MOTPYKEHHE TE B 3aBUCHUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.

JlabGopaTopHbie padoThHI M ONBITHI.

ook wdE

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00hEMa MOTPYKEHHOH B
JKUJIKOCTh YacTH Tea.

2. OnpeneneHue  BBITAIKMBAIOIIEW CHJIBL, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEA CHJIbI, JCUCTBYIOLIEH Ha
TEJI0 B KUJIKOCTH, OT MAacCCHhI TeJa.

4, OnbIThl, JIE€MOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKWBAIOMIEH CHIIBL,

JNEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOU B KHUJIKOCTh YaCTH TeJla
1 OT IJIOTHOCTH KMJIKOCTH.



S. KoHcTpynpoBanue apeomeTpa WIM KOHCTPYMPOBAaHHE JIOJKH U
OIIPELICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. JHepPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexaHM3MBL: pbluar, OJIOK, HAaKJIOHHAas IJIOCKOCTh. IlpaBuio
paBHOBecHsl pblyara. [I[pumeHeHne nmpaBuiia paBHOBECHUS pbhluara K OJIOKY. «30J10TOe
npaBuiio» MexaHuku. KIIJ{ mpocteix mexanusmoB. IIpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W INOTCHIMAIBbHAS  DHEPIUS.
IIpeBpaiieHye OJHOIO BUAA MEXAaHUYECKOM JHEPrUM B JPYrol. 3aKOH COXPaHEHUs
SHEPIrUU B MEXAHUKE.

JdemoHcTpanuu.

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

JlabopaTopHbie padoTHI U ONBITHI.

1. Onpenenenue pabOThl CUIIbI TPEHUS NIPU PABHOMEPHOM JIBIDKCHUU TeJia
10 TOPU3OHTAIHHOM MOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHSI pblyara.

3. N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.

4, N3ydeHnne 3aKkoHa COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

8-i ky1ace

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIC  TOJIOKEHHUS  MOJIEKYJSIPHO-KUHETUYECKOM TEOPHUU  CTPOCHMS
BemiecTBa. Macca M pasMepbl aTOMOB W MOJEKyJ. OIBITHI, MNOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPUH.

Mopgenun TBEPAOrO, JKUAKOTO U Ta3000pa3HOTO COCTOSHUW  BEIIECTBA.
Kpucrannuueckue u amopgubeie Tena. OObsICHEHHWE CBOWCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMIOJIOKECHUN MOJIEKYJISPHO-KMHETUYECKON TEOpHH.
CmaumnBaHNe U KallWJUISIPHBIE SIBJICHUS. TEmIOBOE pacCllupEHNE U CKATHE.

Temneparypa. CBa3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKECHUS
gactull. BaytpenHss odHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH DHEPTUH:
TerIonepeaaya U coBepiieHne padoThl. Buapl Teruionepenayn: TEIUIONPOBOIHOCTD,
KOHBEKLMS, U3JIyUYCHHE.

KonanduecTtBo TemnoTel. YaenbHash TEIIOEMKOCTH BellecTBa. TemaooOMeH H
TEIJIOBOE paBHOBECHE. YPaBHCHHE TEIIOBOro OanaHca. [lmaBieHue m oTBepjeBaHUC
KPHCTAJUIMYECKUX BEIISCTB. YIelbHas TeruioTra IulaBieHus. IlapooOpasoBanue u
koHneHcamusa. Mcmapenme. Kumenme. VYnuenbHas Temiora IapooOpa3oBaHUS.
3aBUCUMOCTh TEMITEpATyphl KUTICHUSI OT aTMOC(EPHOTO AaBICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOINIMBA. Y IeJIbHAs TEIIOTa CTOPAHMUSL.

[Ipunuuner pabotel TemnoBbix aurareneid KIIJ[ TemoBoro asurarens.
TeruioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS M MIPEBPAIICHUS SHEPTUH B TEIUJIOBBIX MPOIIECCAX.

JleMoHCTpanum.



1. Habmoienne 6poyHOBCKOTO IBHXKEHUSI.

2. Ha6mronenue nuddysun.

3. HaGmroneHne sBiIeHUI cMaurBaHUS U KaTMJUIIPHBIX SBICHHIA.

4, HaGnronenue TemioBoro pacummpeHus Tel.

5. V3MeHeHre maBlieHUs Ta3a MpH W3MEHEHWU O00BhEMa W HArpeBaHUM WJIH
OXJTKICHUH.

6. [IpaBwmita u3MepeHus TeMIepaTyphl.

7. Bune! Teronepenaymn.

8. OxJakieHNe TIPY COBEPIIICHUH PaOOTHI.

9. HarpeBanue nipu coBepiiieHIH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHue TEMI0EMKOCTEH pPa3INYHBIX BEIECTB.

11. HaOnronenne KAIIEHUS.

12. HaOGmromeHne MOCTOSTHCTBA TEMIIEPATYPHI TIPH TUIABJICHUU.
13. Mopenu TEIIOBLIX ABUTATEIIEH.

JlabopaTopHbie pad0OTHI U ONBITHI.

1. OnbITEI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKCHUS.

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIA caxapa.

3. OnbITl 10 HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4, Omnpenenenue gaBjaeHUs BO3yXa B Oa/NIOHE IIMPUIIA.

S. OnbITel, NEMOHCTPHUPYIOIINE 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro
00BbEMa 1 HArPEBAHUS WIIH OXJIAXKICHHUS.

6. [IpoBepka rumoTe3sl JTMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

1. HaOntonenne wu3MeHeHUs] BHYTpPEHHEW DSHEpPruu Tella B pe3yJibTare
Terionepeaay U paboThl BHEITHUX CHUJL.

8. Uccnenosanue siBjaeHUs TEMI000OMEHA TMPU CMENIMBAHUHU XOJIOJHOW H
ropsiueu BOJBI.

Q. OnpeneneHue  KOJWYECTBAa  TEIUIOTHI, TMOJYYEHHOTO BOJOW  MpHU

TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITHHAPOM.

10. OmnpeneneHue yaeabHOM TEINIOEMKOCTH BEIIECTRA.

11. HccnenoBanue mpoliiecca UCMApEHUs.

12. OmnpeneneHue OTHOCUTEIHHON BIAXXHOCTH BO3AyXa.

13. OmnpeneneHue yaeabHOM TEIUIOTHI TIJIABICHUS JIbJIA.

Pa3znes 7. DiaekTpudecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3IIEKTPUYECKHX 3apsAlioB. Bi3aummojelcTBue
3apsoKEeHHBIX Tenl. 3akoH KyroHa (3aBUCHMMOCTH CHIIbI B3aMMOJEHCTBHS 3aps>KEHHBIX
TE€J OT BEJTUYUHBI 3apSAJI0OB U PACCTOSHUSA MEXKY TE€JIaMu).

Onektpuueckoe mnone. Hanpsok€HHOCTh  anekTtpuyeckoro moiisd.  [IpuHimn
CYTEPIIO3ULINU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »snekTpuuecKux 3apsaoB. DJIEMEHTAPHBIN 3IEKTPUYECKUN 3apsij.
Crpoenue aroma. [IpoBOIHUKM U ITUAJEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsaa.



ONEKTPUYECKUM TOK. YCIIOBHS CYIIECTBOBAHUS DJJICKTPUYECKOTO  TOKA.
HNctouHuku mOCTOSSHHOrO TOKa. JIEHWCTBUS 3JIEKTPUYECKOrOo TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas  uenb. Cuna  Toka.  DIEKTpPUYECKOE  HANpSKEHHUE.
ComnpoTuBiieHHE MPOBOAHUKA. Y IEIBHOE COMPOTUBIIECHUE BellecTBa. 3akoH Oma auis
yudactka 1enu. [locnenoBaTenbHoe U NapajieIbHOE COSTMHEHHUE POBOHUKOB.

PaGota ¥ MOIIHOCT AJIEKTPUYECKOTO Toka. 3akoH Jxoyns—Jlenna.
DNeKTpUYECKUe IENu U MOTPEOUTENn 3JIeKTpUuueckod sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTostHHbIE MarHUTHI. B3auMojeiicTBUE MOCTOSHHBIX MarHuTOB. MarHuTHoe
nosie. MarHutHoe noJsie 3eMJIi U €ro 3HaYeHue JJisl ®KU3HU Ha 3emiie. OnbIT DpcTena.
MarHuTHoOe 1oJie JIEKTpUYECKOro Toka. IIpruMeHeHne 3MeKTpPOMarHuTOB B TEXHUKE.
JleiicTBME€ MarHUTHOTO TOJI HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUraTEIb NOCTOSHHOTO
TOKa. lcronp30BaHuE DIIEKTPOJBUIATENIEM B TEXHUYECKMX YCTPOMCTBAX M HA
TpaHCIOpTE.

Oneiter @apanest. SBnenue snexkTpomMarHuTHOM WHAYKUMU. [IpaBuno Jlenna.
OnextporenepaTop. CrocoObl MOMYYEHUS JIEKTPUUECKOW SHEPTUU. DIIEKTPOCTAHIUU
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

JdemoHcTpanuu.

DJIeKTpU3aLus TEN.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TE.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] UHAYKIHS.

3aKOH COXPAHEHMS JIEKTPUUYECKUX 3aPSI0B.

[TpoBOHUKY U AUDIICKTPUKH.

MopenupoBaHUE CUIIOBBIX JIMHUN ANEKTPUUECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.

JIeHCTBUS DIEKTPUYECKOTO TOKA.

0. DeKkTpuYecKHil TOK B )KHJIKOCTH.

1. T'a30Bblii pa3ps.

2. HM3mepenue cuiibl TOKa aMIIEPMETPOM.

13. V3MepeHue 2JIeKTpUUECKOr0 HAMPSHKEHUS BOJIBTMETPOM.

14. Peocrtar u Mara3uH CONPOTUBJICHUH.

15. B3aumojeiicTBUE MOCTOSTHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHHs TOJIOCOB MarHUTA.
17. MopgenupoBaHUE MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
18.  OmsIT Opcrena.

19. MaruutHoe noJie Toka. IIeKTPOMArHuT.

20.  JleficTBME MarHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM.

21.  DnexTpoaBUTraresb MOCTOSHHOIO TOKA.

22. VccnenoBaHue SIBICHUS SJIEKTPOMArHUTHON MHAYKIUH.

23.  Omnbitel Dapajes.

PR BOO~NOORA~WNE



24. 3aBUCHUMOCTb HaNpaBlCHUS HMHAYKIMOHHOTO TOKa OT YCJOBHH €ro
BO3HMKHOBEHUS.

25.  DaexTporeHepaTop MOCTOSHHOTO TOKA.

JlaGopaTopHbie paGoThI U ONBITHI.

1. OnpITel MO HAOMIOAEHUIO DJIEKTpU3AIMU Tel UWHAYKIMEH W Mpu
CONPUKOCHOBEHHH.

2. UccnenoBanue NeWCTBHUS DIIEKTPUYECKOTO TMOJSI HA TMPOBOJAHUKU U
JTUDJIEKTPUKH.

3. COopka u poBepka paboThI IIEKTPUUECKON IIEMU TOCTOSHHOTO TOKA.

4, N3mepenue u peryampoBaHie CUIIbI TOKA.

S. N3mepenne U peryaupoBaHue HAMPSKEHUS.

6. HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO YEpe3 PEe3nCTOop, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

1. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPHUUECKOTO
CONPOTHUBJICHUSI TPOBOJHHMKA OT €ro JUJIMHBI, IUIOMIAJHA TOMNEPEYHOrO0 CEYECHHS U
Marepuana.

8. [IpoBepka mpaBuiIa CIOXKEHUS HAINPSHKEHUH NOPH MOCIEA0BATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuna Ajisi CWIbl TOKA NPH MApAJIEIbHOM COEIWHEHUHU
PE3UCTOPOB.

10. Omnpenenenue pabOTHI JAESKTPUUESCKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

11. OmnpeneneHre MOIIHOCTH DJICKTPUYSCKOTO TOKA, BBIACIIEMON Ha
pe3ucrope.

12. WccrnemoBaHue 3aBHUCHUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsKEHUS HA HEW.

13.  Omnpenenenne KI1J] narpesarens.

14. WccrnemoBaHne MarHUTHOTO B3aWUMOJICHCTBHUS ITOCTOSTHHBIX MAarHUTOB.

15. HM3ydeHwe MarHUTHOTO TIOJII TIOCTOSHHBIX MAarHUTOB TIPH  HUX
00BEMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue AeHCTBUA SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnbIThl, JIEMOHCTPHUPYIOUIME 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS
KaTYIIKA ¢ TOKOM M MarHuTa OT CHJIBI TOKa M HAMPaBIICHUS TOKA B KaTYIIKE.

18. H3ydeHwue nelCTBHS MAarHUTHOTO TOJISI HA MIPOBOJIHUK C TOKOM.

19. KoncTtpyupoBanue u uzydeHue paboThl AJEKTPOIBUTATEIIS.

20. Usmepenue KIIJ[ snexTpoaBUrareaIbHON YCTAHOBKH.

21.  OnwIThl TO HWCCIEAOBAHUIO SBJIICHUS DJICKTPOMATHUTHOW WHAYKITUH:
UCCJICIOBAaHNE U3MEHEHUH 3HAUCHUS U HAIIPaBJICHUS MHAYKITMOHHOTO TOKA.

O-i kJ1ace

Pa3nea 8. Mexannueckue siBJIEHHUS.

Mexannueckoe nBwxkeHue. MarepuanbHass Touka. Cucrema  OTcUéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOTO JIBM)KCHHSA. PaBHOMEpHOE MPSMOIMHEHHOE
nBwkeHne. HepaBHOMepHOE NpsAMONHMHEHHOE nBWKeHne. CpemHss W MrHOBEHHas
CKOPOCTH TeJia PU HEPAaBHOMEPHOM JIBUKEHUM.



Yckopenue. PaBHOyckopeHHOe mpsiMoiiMHeHHOe naBikeHue. (CBoOogHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE aBMXKEHUE TO OKpyXHOcTU. [lepmon m yacrota oOpalieHHs.
JIuHeHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

IlepBoiii 3axkoH HeroTtoHna. Bropoit 3akoH HerotoHa. Tperuit 3akon HeroToHa.
[IpuHIMI CYyNIEpIIO3ULIMA CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuita TpeHus: cuiia TPEHMs CKOJIBKEHUS, CHIIA
TPEHUS TIOKOSI, IPYTUe BUIbI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TITOTEHMs. YCKOPEHHE CBOOOIHOIO
nageHus. /[Ipmwxkenne ruraner BOKpyr Comnma. IlepBas kocmudeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue martepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpauieHusi. MOMEHT cuiibl. L[eHTp TskecTH.

Nmnynec Tena. M3menenue ummynbca. MmmynbC cuiibl. 3aKOH COXPAHEHUS
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cuil TSHKECTH, yIPYTOCTH, TPEHUS.
CBs3p nHeprun W pabotel. [loTeHuManpHas »3HeEprus Teja, MOJHATOTO HaJ
NOBEPXHOCTBIO 3eMiIM. lloTeHIManbHas dHEprus Ckartod mnpyxuHbel. KuHeTnueckas
sHeprusd. Teopema O KHHETUYECKOM HHEPIUU. 3aKOH COXPAaHEHHsS MEXAHMUYECKOU
SHEPIHUN.

JdemoHcTpanuu.

1. HabutoieHne MexaHMuecKoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX Tell
oTCU€Ta.

2. CpaBHeHre myTeW M TPACKTOPHUM ABHKEHHS OAHOTO M TOTO XK€ Tela
OTHOCHUTENBHO Pa3HbIX TENI OTCUETA.

3. N3mepenne ckOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO B KEHUSI.

4, HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

S. HaGnronenue nBrm>xXeHus Tela Mo OKPYKHOCTH.

6. HaGnrogeHne MexaHUYECKUX SIBJICHUM, MPOUCXOASIIMX B CHUCTEME

orcuéra «Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUU OTHOCHTEIHHO
KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHHS Tella OT MAacChl Tella W JCHCTBYIOIICH Ha HETO
CHJTBI.

8. HaGnronenue paBeHCTBA CUIT TPU B3aMMOJICHCTBUU TEJL.

9 N3menenune Beca Tena mpyu yCKOPEHHOM JIBHKEHUU.

10. TIlepenmauya ummyibca MpU B3aMMOJICHCTBUH TEJI.

11. TlpeoOpa3oBaHus FHEPTUU NIPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue uMITyJibca MpU HEYNPYroM B3aUMOACHCTBUU.

13. CoxpaHeHue uMIyJibca npu abCOIOTHO YIIPYTrOM B3aUMOJICHCTBUH.

14. HaOmroneHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MEXaHUYECKOW HEPTUH MPU CBOOOTHOM MaJCHHUH.

16. CoxpaHeHue MEXaHUYECKOW OHHEPruu TMpU JBWKEHUM Tejla IOA
JNEUCTBUEM IIPYKUHBI.



JlaGopaTopHbie paGoThI U ONBITHI.

1. KoncTpynpoBanue Tpakra miis pasroHa M JaJbHEUIIET0 PaBHOMEPHOIO
JBUKCHUS [IAPUKA UITH TEJICHKKH.

2. Omnpenenenre cpeaHEl CKOPOCTH CKOJBXKEHUS OpycKa WM JBUKCHUS
IIapUKa 10 HAKJIOHHOM TJIOCKOCTH.

3. OmnpeneneHre yCKOpPEHMsI Tela NPU PABHOYCKOPEHHOM JBM)KEHHMH IIO
HaKJIOHHOM MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH YT OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBYKEHUU 0€3 HauaJbHOU CKOPOCTH.

S. [IpoBepka TruMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBWKEHUH 0O€3

Ha4aJIbHOM CKOPOCTH ITyTH OTHOCSITCS KaK PsJl HEUYETHBIX YHUCEIN, TO COOTBETCTBYIOIINE
IIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHIIBI
HOPMAaJILHOTO JIaBJICHUS.

7. Onpenenenne ko3hPUIEHTa TPEHUS CKOJIBXKEHUS.

8. Omnpenenenne KECTKOCTU PYKUHBI.

9. Omnpenenenre pabOTHI CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBIDKEHUHU Tena

110 TOPU30HTAIBHONW TOBEPXHOCTH.

10. Omnpenenenue pabOThl CHJIBI YIPYrOCTH TMPU MOIABEME Tpy3a C
VICII0JIL30BaHNEM HETOBHKHOTO U IOABHIKHOT'O OJIOKOB.

11. H3yueHwue 3aKOHA COXpPAHECHMS YHEPTUH.

Pa3nen 9. Mexannyeckue KoJjie0aHUsI M BOJIHBI.

KonebarenbHoe aBmwkenre. OCHOBHBIE XapaKTECPUCTUKH KOJICOAHHI: TIEPHOI,
4acToTa, aMIUINTyHa. MaTreMaTH4eCKHil W TpYKUHHBIA MasTHUKHU. [IpeBpaineHue
SHEPIruu MPH KOJIeOATEIHLHOM JABUKESHUH.

3aTyxarome KoJieOaHus. BrinyxaeHHbie KOJieOaHus. Pe3onanc.
Mexannueckre BOiaHbI. CBOWCTBA MEXaHUMYECKUX BOJIH. [IpoAosibHBIE U TTONIEpEYHbIE
BOJIHBL. J[TMHA BOJIHBI M CKOpPOCTH €€ pacrnpoCTpaHeHUsd. MexaHW4eCKHe BOJHBI B
TBEPAOM TEJE, CEUCMUYECKHUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka W BbIcOTa ToHa. OTpakeHue 3Byka. MHpasByk u
yJIbTPa3BYK.

JdemMoHcTpanuu.

1. HaOmronenne xoneOaHMM Te 104 IEWCTBUEM CWIIBI TSKECTA W CHJIBI
YOPYTOCTH.

2. HabGmonienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

3. HaGnronenue BRIHYKIEHHBIX KOJICOAHMI U PE30HAHCA.

4, PacnipocTpaneHnne npo1oibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

5. HaOmnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTUYECKHI pE30HAHC.

JlabopaTopHbie padoThHI U ONBITHI.

1. OnpeneneHue YacToThl M TEepuojaa KoOJeOaHWM MaTeMaTH4YEeCKOIo
MasTHUKA.

2. Omnpenenenre 4aCTOTHI M IEpUOa KOJIEOAaHUH TIPYKUHHOTO MasiTHUKA.



3. UccnenoBanue 3aBUCUMOCTH MEpUOJa KOJIeOAHUI MOJBEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4, UccnenoBanue 3aBUCMMOCTHU NEpUOJIa KOJICOaHUN MPY>KUHHOTO MasiTHUKA
OT MAacChl Ipy3a.

S. [IpoBepka HE3aBUCUMOCTH TEepUoJia KOJIeOaHUN Tpy3a, MOJABEIIEHHOTO K
HUTH, OT MacChl rpysa.

6. OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  Mepuoia  KoJjieOaHuM
NPYXKUHHOTO MasiTHUKA OT MAcCChl rpy3a U KECTKOCTU MPY>KUHBI.

7. N3mepenne yckopeHusi CBOOOIHOTO MaJCHUSI.

Paszges 10. D1eKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE  MOJIE. DNEeKTPOMarHuTHbBIE  BOJIHBIL. CaoiicTBa

AJEKTPOMArHuTHbIX BOJIH. Illkanma »3JeKTpOMarHUTHBIX BOJH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJIeKTpOMaruuTHas mnpupoga ceeta. CKoOpocTh cBeTa. BoJIHOBBIE CBONMCTBA
CBeTA.

JdemoHcTpanuu.

1. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

2. BonHoBbIE CBOMCTBA CBETA.

JlabGopaTopHbie padoThHI ¥ ONBITHI.

1. N3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas mogmenb cBera. Mcrounuku cBera. [IpsamonuHenHOEe pacpoCTpaHEHUE
ceera. 3atMenusi Connua u Jlynel. Otpaxenue cpera. Ilmockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.

IIpenomnenue cBera. 3akoH mnpenomiieHHs cBeTa. llonmHoe BHyTpeHHee
oTpaxkeHue cBeTa. Mcnosib30BaHUE MOJTHOIO0 BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBOJAX.

JIunza. Xon nyueit B nuH3e. Onrtuyeckas cucrema (oroanmapara, MUKpOCKOIa
u Teseckona. ['1a3 kak ontuyeckas cucrema. biim3opyKoCTh U 1aJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crnektp. Omnbitel  Helotona. Crnoxkenue
CHEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

JdemMoHcTpanuu.

[IpssMonuHEHOE pacCIpOCTPAHEHUE CBETA.

OTpaxkeHue cBera.

[Tommyuenue n300pakeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.

ONTHYECKUN CBETOBO/L.

Xon nydyei B coOuparoliei JImH3e.

X0 Iy4ell B pacCerBaroIlIeH JUH3E.

[Tonyyenue n300paxkeHUi ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOMA.

0. Mogens rnasa.

ROOo~NoORrWNE



11. PasznoxeHme O€J0T0 CBETa B CHIEKTP.
12.  TlomydeHue Ge10TO CBETA MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
JlaGopaTopHbie paGoThI U ONBITHI.

1. HccnenoBanue 3aBUCHUMOCTH yIJla OTPa)KEHUsSI CBETOBOIO Jyda OT yrja
HaieHusl.

2. N3yuenue xapakTepUCTUK N300paKEHHS MTpeIMeTa B INIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCMMOCTH YIJIa MPETOMIICHHUS CBETOBOIO JIy4a OT yria
Ha/ieHUs Ha TPAHMIIEC «BO3YyX—CTEKIIO».

4. [Tony4yenne n300pa>keHH ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.

5. Onpenenenne GOKYCHOTO PacCTOSIHUSA M ONITUYECKON CHIIbI COOMparomiei
JIMH3BI.

6. OnBbITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITHl MO BOCHPHUATHIO LIBETAa MPEIMETOB MPU WX HAOIIOACHUU Yepes3

LIBETOBbIE (DUIIBTPHI.

Paszpnes 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pesepdopaa u mnanerapHas mojenb aroma. Moxens atoma bopa.
Hcnyckanne n nornomenue cBera atoMoM. KBaHTHI. JInHeHyaThie CIIEKTPBI.

PannoaktuBHOCTh. Anbda, Oera- W ramma-usiaydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas Mozens aromHOro snpa. M3oronsl. PagroakTuBHble HpeBpallicHUs.
Ilepuon nostypaciiaia aTOMHBIX SIED.

SAnepHble peakuuy. 3aKOHBI COXPAaHEHHsI 3apsAJOBOTO W MacCOBOIO YHCEI.
OHeprus cBsi3U aTOMHBIX sAep. CBsA3b Macchl U 3HEpruu. Peaknuu cuHTe3a U JeIeHus
anep. Ucrounuku 3aeprun CosHIla U 3BE3.

AnepHas osHepreruka. JleMCTBHUS paaMOAKTUBHBIX HW3JIYyYCHHU HA JKUBBIC
OpraHU3MBI.

JdemoHcTpanuu.

1. CreKkTphl U3ITyYCHHS U TTOTJIONICHUS.

2. CrexTpbl pa3aM4HbIX Ta30B.

3. CnekTtp BoJ0opo/a.

4, Ha6nronenue tpekoB B kamepe Buibcona.

S. PaboTa cuéTunka HOHUBUPYIONTUX U3ITYyUCHUH.

6. Perucrparus nznydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

JlabGopaTopHbie padoThHI M ONBITHI.

1. HaGnronenue CrutonHbIX ¥ JIMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TPEeKOB: M3MEPEHUE DHEPTUU YACTHUIBI MO TOPMO3HOMY
myTH (110 dhoTorpadusim).

3. N3mepenne paanoakTHBHOTO (DoHA.

IToBTOpPHUTENIHLHO-00001AOIIIMIA MOYJIb.

[ToBTOpHUTENHEHO-0000IAIOIINI MOTYJIb TIPEHA3HAYEH JIJII CUCTEMATH3alui 1
000011IeHNSs TIPEAMETHOTO COACPKAHUS U OTBbITa EATCIIbHOCTH, MPUOOPETEHHOTO TIPU
W3YYEHUH BCEro Kypca (u3Mkyd, a Takke JJisg TOATOTOBKM K OCHOBHOMY
roCcyJIapCTBEHHOMY 3K3aMeHy 10 (U3UKe IS OOy4YarolUXCs, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.



[Ipy u3ydyeHHH NAHHOTO MOMAYJS PEATU3YIOTCS M CHCTEMAaTH3UPYIOTCS BUIbI
NEeSATEIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEUMBAETCA IOCTHKEHHUE NPEIMETHBIX U
METanpeaMETHBIX  IJIAHUPYEMBIX  Pe3yJbTaTOB  OOyYEHHS, dopmupyetcs
€CTECTBEHHOHAy4YHasi I'PAMOTHOCTb. OCBOCHHE HAyYHBIX METOJOB HCCIEAOBAHUS
SABJICHUM TPUPOJIbI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBSICHATH (u3nyeckue
SABJICHUS, IPUMEHSA MMOJyYEHHBIE 3HAHUS, PEIIaTh 3a/1a4l, B TOM YHCJIE KaU€CTBEHHBIE
Y DKCIEPUMEHTAJIbHBIE.

[IprHIMNNATBEHO NEATENbHOCTHBIA XapaKTeP AAHHOTO pa3zesia pealu3yercs 3a
C4€T TOrO, 4YTO 00YHAIONIUECS BBITIOJIHSIOT 3aJaHusl, B KOTOPHIX UM MPEAJIaraeTcs:

HA OCHOBE T[IOJYYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBSICHATH
duznyeckue IBJICHUS B OKPYKAIOLIEH MPUPOIE U MOBCETHEBHOM XKU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIENOBaHMS (PU3MUECKUX SIBICHUH, B TOM
YuCIIe ISl IPOBEPKH FUIIOTE3 U MOJYUYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HamOOJiee BAKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUW, HANpHUMeEp, MNPAKTUUYECKOTO HCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA NPEBPAILECHUS M COXPAHEHHUs BCEX HM3BECTHBIX BHJIOB
SHEPTHUH.

IlnannpyemMblie pe3yibTaThl OCBOCHHUE MPeIMeTa

JINYHOCTHBIE pe3y/IbTaThl

B pesynbpraTte nzyueHus GU3MKU Ha YPOBHE OCHOBHOT'O 00ILEro 00pa3oBaHUs Yy
oOyuaronerocsi OyayT coOpMHUPOBAHbI CIEAYIOLIUE JINYHOCTHBIE PE3YJIbTAaThl B YACTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

. OpOSIBJICHHE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHHIO
poccuiickoil GpuU3NIECKON HayKH;

. LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

. TFOTOBHOCTh K AaKTHMBHOMY Yy4YaCTUIO B OOCYXIEHHUU OOIIECTBEHHO
3HAUUMBIX W JTHUYECKUX MpoOJeM, CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTUXKEHUN (PU3UKY;

[ OCO3HAHUC BAXXHOCTH MOPAJIbHO-OTHUYCCKHUX IIPUHIOHUIIOB B ACATCIIbBHOCTHU
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

. BOCIIPUSITUE  OCTETUYECKMX  KauecTB  (U3MYECKOM  Hayku: €€

FapMOHUYHOI'O ITIOCTPOEHMUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IECHHOCTH HAYYHOI'0 NIO3HAHMSA:

. OCO3HaHWE IEHHOCTU (U3MUECKONM HAyKHM KaK MOIIHOIO HWHCTPyMEHTa
IIO3HAHUS MUpPA, OCHOBBI DPa3BUTHUS TEXHOJOTHWM, BAXHEUIIEH COCTABIAIOLIEH
KYJBbTYPBIL;

. pa3BUTHE HAy4YHOH JHOO03HATEIBHOCTH, HHTEPECA K HCCIEI0BATEIbCKON
NEATEIBbHOCTH;

5) ¢opmupoBaHMs  KYJbTYPbI  3A0POBbSI M  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:



. OCO3HaHWE IIEHHOCTH Oe30omacHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHUPE, BaXKHOCTH MPaBUJI 0€30MaCHOrO MOBEACHHUS Ha TPAHCIOPTE,
Ha JIOpOrax, C 3JEKTPUUECKUM U TEIUIOBBIM 000PYAOBaHHUEM B JOMAITHUX YCIOBHSIX;

. c(hOpMUPOBAHHOCTh HaBBbIKa pedIeKCHH, MPHU3HAHHE CBOETO IpaBa Ha
oIMOKY ¥ TaKOTO K€ MpaBa y IPYroro 4ejJoBeKa;

6) TPy10BOI0 BOCTIMTAHMS:

. aKTUBHOE y4yacTHE B PEIICHUH NMPAKTUYECKUX 33a/1a4 (B paMKax CEMbH,
00pa30oBaTeNIbHONW OpraHu3alMy, TOpoja, Kpas) TEXHOJOTHYECKOH U COLMAIbHOM
HaMpaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIe U GU3NIECKUX 3HAHUN;

. UHTEpEC K TMPAKTHYECKOMY H3Y4YEHHIO TMpodeccuii, CBS3aHHBIX C
$u3MKOMH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

. OpUEHTAIMs Ha MpUMEHEeHHE (U3MYECKUX 3HAHUM JJIs pelIeHUs 3a]ad B

00J1aCTH OKpy>Karolleil cpeibl, MIAaHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOKHBIX
ITOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEIbI;

. OCO3HAaHME II00ANTBHOIO XapaKTepa KOJIOTHUECKUX MPOoOJIeM U MyTel ux
peneHns;

8) apanTanum K M3MEHAOIMMCH YCJIOBHUSM COLMAJIBHOW W NPHPOIHOM
cpeabl:

. HOTPEOHOCTh BO B3aMMOJAECMCTBUM NPU BBINOJHEHUH HUCCIECJOBAHUNA U
IPOEKTOB (PU3UYECKON HAIIPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTUX;

. NOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTHUYECKYIO
NEeATEIIbHOCTD;

. NOTpeOHOCT, B (OPMHUPOBAHMM HOBBIX 3HAHWUW, B TOM YHCIE
(bopMyIHpOBATH UJIEU, TOHITHS, TUTIOTE3bI O (PU3NUECKUX OOBEKTAX U SIBJICHUSX;

. OCO3HaHHE Je(PUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B
o0nacTu GU3UKY;

. MJIAHUPOBAHME CBOETO PA3BUTHS B MPHOOPETEHHH HOBBIX (PUINYECKUX
3HAHUI;

. CTPEMJICHHE AHAJIM3UPOBATh M  BBIIBIATH B3aUMOCBSI3M  IPHUPOJBI,
oO1iecTBa 1 SKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHU;

. OLICHKA CBOMX JEHCTBUM C YYETOM BIIMSAHHUSA Ha OKPYKAIOLIYIO Cpexdy,

BO3MO’KHBIX TJI00AJTbHBIX MOCIEICTBUH.

MeranpeaMeTHbIe pe3yJibTaThI

B pesynbpTaTe ocBO€HHs MpOrpaMMsbl 1o (pu3MKe Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi y oOyuwaromerocss OyayT cpopMupoBaHBI  MeTampeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIIME MO3HABAaTEIbHbIE YHHUBEpPCAJbHbIE y4eOHbIE IEHCTBUA,
KOMMYHUKATHBHbIE  YHUBEpCalbHble  ydeOHble  JIEWUCTBHS,  PEryJISITUBHbBIC
YHUBEpCAJIbHbIC yUeOHbIE IEHCTBHUS.

Ilo3HaBaTe/ibHBbIC YHHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

. BBISIBJISITh W XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB
(siBNIECHMI);



. yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCH(PUKAINN, OCHOBAHUS JIJIs
00001IEeHS 1 CPaBHEHUS;

° BBIABJIAATH 3aKOHOMCPHOCTH MW IIPOTUBOPCYMA B pPaCCMATPHUBACMBIX
(1)3KTaX, JaHHBIX U Ha6J'IIOI[CHI/I$IX, OTHOCAIIIHNXCA K (bHSI/I‘-IeCKI/IM SABJICHUSM,
. BBIABJITE IIPUYHUHHO-CJIICACTBCHHBIC CBSA3H IIPH HM3YUYCHHH (1)PI3H‘IGCKI/IX

SABJICHUM W TPOIECCOB, JENaTh BBIBOABI C HCIOJb30BAHUEM JICNYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIIBUTAaTh THIIOTE3bI O B3aUMOCBS3SIX (PU3UYECKUX
BEJIMYMH;

. CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus ydeOHOW (u3nyecKoi
3a/1auu (CpaBHEHUE HECKOJIBKUX BaPUAHTOB PEIICHUS, BEIOOP HanboJiee MOIX0IsIIEro
C Y4ETOM CaMOCTOSITENIHHO BBIZICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaresibckue 1eiCTBUS:

. MCIIOJIb30BaTh BOMPOCH! KaK MUCCIEI0BATEIbCKIIT HHCTPYMEHT TIO3HAHMS,

. OPOBOAWTH IO  CAMOCTOSITENIbHO  COCTaBJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIA (U3NYECKUN DKCIEPUMEHT, HEOOIBIIOe HCCIeAOBaHNE (U3UUECKOTO
SIBIICHUS;

. OLICHMBAaTh HA TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIHIO,
HOJyYEHHYIO B X0J1€ UCCIIEJOBAHUSI UJIN SKCIIEPUMEHTA;

. CaMOCTOSITENILHO (pOPMYIUPOBATh 0000ILEHNUS U BBIBOJIBI 110 PE3yJIbTaTaM
IpOBEAEHHOTO HAOJIOIEHUS, OIBITA, UCCIIEIOBAHNUS;

. OPOrHO3UPOBAaTh BO3MOXKHOE JajlbHEWIEe pa3BUTHE  (PUIUYECKUX
IPOLIECCOB, a TAKXKE BBIABUTATh MPEAIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIOBUSAX U
KOHTEKCTaXx.

Pabora ¢ unpopmanmeii:

. MPUMEHSTh PAa3IMYHbIe METObI, HHCTPYMEHTHI U 3alPOCHI MPHU TTOUCKE U
otOope MH(POPMALIMKM WA JTaHHBIX C YYETOM NPENSIOKEHHOW ydueOHOM (pu3myeckoit
3a/1a4u;

. aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(HOPMALIUIO
Pa3IMYHBIX BUJOB U POPM IMPEACTABICHHUS;
. CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMAIbHYIO (QOpMYy MpenCTaBICHUS

uHboOpMaIIMM W WUIIOCTPUPOBATH PEIIAEMbIEe 3a/ladyd  HECIOKHBIMU CXEMaMH,
TuarpaMMaMu, WHOU TpaduKoi U UX KOMOMHAITUSIMHU.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE NeiCTBUS:

. B X0Ji¢ 0OCYXJeHHUSI yueOHOTO MaTepualia, pe3yJbTaToB J1abopaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbl U
BBICKA3bIBaTh HJICHU, HAIlEJICHHBIC HA PEIICHWE 3aJadyd | MOJJIepKaHUE
0aroxeIaTeIbHOCTH OOIICHUS;

. CONIOCTAaBJATh CBOM CYXKAECHUA C CYXICHUSMH JPYTUX YYaCTHUKOB
auanora, oOOHapyXUBaTh pa3iIuyre U CXOACTBO MO3UIIN;

. BBIpakKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

. nyOJUYHO TPEICTaBISATh PE3YJbTAaThl BBINOIHEHHOTO (DU3UYECKOTO

omnbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);



. IIOHMMAaTh W HCHOJBb30BaTh  IPEUMYLIECTBA  KOMAHJHOM W
VMHANBUAYAIbHON pabOThI MPU PEUICHUH KOHKPETHON (PU3NUeCcKOr TPOOIeMBl;

. IIPUHAMATh LEIU COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh ACHCTBUS
no e€ JOCTI)KEHHUIO: paclpeiessaTb pPOlM, OO0CYXKIaTh IPOLECCHl U PEe3ysIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

. BBIIIOJIHATE CBOIO HaCTb pa60TBI, A0CTUTaA KAa4CCTBCHHOI'O pE3yJibTaTa 110
CBOCMY HAIIPABJICHHUIO U KOOPAUHUPYS CBOH ,Z[eﬁCTBI/IH C IPYI'UMH YJICHAMHU KOMaH/bI;
. OLCHUBATHL KAa4CCTBO CBOCI'O BKJIaJdd B 061111/11?1 IMPOAYKT IIO KPUTCPHUAM,

CaMOCTOSITENIBHO C(POPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PerynsiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe NelCTBUSA

Camoopranuzanus:

. BBISIBJIATH NMPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYaLHUSIX, TPEOYIOIHX
IUTsl perieHust (PU3NYEeCKUX 3HAHUM;

. OpUEHTHPOBAThCA B  PA3JIMYHBIX MOAXOAAX TMPHUHATHA  pEUICHUH
(MHAMBUAYAJIBHOE, IPUHATHE PELICHUS B TPYIIIE, IPUHATHAE PEILIEHUN TPYIION );

. CaMOCTOATENIbHO COCTaBIISATh AJITOPUTM pelieHus (PU3HYECKOW 3a1ayu
WIM IUJJaHA HCCIENOBAaHUS C YYETOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEN, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUN;

. JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SJMOINOHAJIbHBII HHTE/JIEKT:

. J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIPEJIarath IUIaH €€ U3MEHEHUSI;

. OOBSACHATh TPUYMHBI  JIOCTHXKCHHUS  (HEJOCTIDKEHHUS) Pe3yJbTaTOB
NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

. BHOCHUTH KOPPEKTHUBBI B JICSITEIBLHOCTh (B TOM YHUCJE B XOJ| BBIMOJHEHUS

(U3MUECKOr0 WCCIE0OBaHUA WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBLINXCS CUTYallUl, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEMH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM;

. CTaBUTbH ce0s HA MECTO APYroro 4esjoBeKa B XOE Copa WK JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY APYrOro;

. NpU3HABAaTh CBOE MPaBO Ha OMIMOKY MPHU PEHICHUH (DU3UYECKUX 3a/1ady

WIN B YTBEPKACHUIX Ha HAYYHBIE TEMbI M TAKOE K€ MPaBoO JPYroro.

IIpenmeTHbie pe3yabTaThl

7-H KJace

K xoniy obydenust B 7 Kjacce MmpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

. UCIIOJIb30BaTh  MOHATHA: (U3MYECKHE U  XUMHUYECKHE  SBIICHUS,
HAOJI0ICHUE, HKCIIEPUMEHT, MOJIEb, TUINOTE3a, €IWHULBI (PU3NYECKUX BEIUYMH,
aToOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BEIIeCTBa (TBEPAOE, XKUAKOE, ra3000pa3Hoe),
MEXaHUYEeCKOEe JBWKEHUE (paBHOMEpPHOE, HEPABHOMEpPHOE, MPSMOJIUHEINHOE),
TPaeKTOpHsl, pPABHOJEWUCTBYIOIIAs cuia, jAedopmauus (ymnpyras, IUIacTUYecKasi),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IbI;

. paznuyaTh sBieHUus (Iuddy3us, TEIIOBOE ABUKEHUE YACTHUIl BEUIECTBA,
PaBHOMEPHOE JABUKEHUE, HEPABHOMEPHOE JABMKEHUE, NHEPLUS, B3aUMOJEHCTBUE TEIL,



paBHOBecHE TBEPABIX TEN C 3aKPEIUIEHHOM OChIO BpAaILEHUs, Mepenadya JaBJICHUs
TBEPABIMU TEJIaMU, XKUAKOCTSIMH U Ta3aMH, aTMOC(EepHOE TaBJICHHE, TUIABaHUE TEl,
MIPEBPAIICHHS] MEXaHUYECKOM YHEPIUr) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

. pacno3HaBaTh MPOSIBJICHUE M3YUYCHHBIX (PU3MYECKHX SIBICHUNA B
OKpYXalollleM MHUpE, B TOM 4YHCIe (PU3NYECKHE SIBIICHUS B MPUPOJE: TPUMEPHI
JIBHKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B )KUBOW U HEXKUBOM MPUPOJE, AEHUCTBUE CUJIIBI
TPEHUS B IPUPOJIE U TEXHUKE, BIMSIHUE aTMOC(PEPHOIO JIABJICHUS HA )KUBOM OpraHU3M,
IUIaBaHUE pbIO, pblYaru B TeJ€ 4YelOBeKa, MPU 3TOM IMEPEBOJUTH MPAKTUUYECKYIO
3alayy B Y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (PU3UUECKUX
SIBJICHUIM;

. ONKCHIBATh U3YUYEHHBIE CBOMCTBA TENl U (DU3UUECKUE SIBJICHUS, UCTIONb3YS
dbu3uYecKkre BeIMUYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSs, MyTh, CKOPOCTb,
CpEIHssl CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSYKECTU, BEC TEJa, CUJIa TPEHUS, aBJICHUE
(TBEpHoOrO Tena, KUAKOCTH, raza), BBITAJKUBAIOIIAs CUjIa, MEXaHUYecKas padoTa,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJbl, KO3((UIMEHT TMOJE3HOro ACHCTBUS
MEXaHM3MOB, KUHETUYECKAasi U MOTEHIUAJIbHAS DHEPTHUSI), IPU OMUCAHUM MPABUIBHO
TPaKTOBaTh (PU3UYECKUM CMBICI HCIOJIb3YEMbIX BEJIMYMH, HX OO0O3HAYCHUS W
SAVHUIBI  (DU3UYECKUX BEJIMYUH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO
GU3MUECKYI0 BEJIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTH TpaduKud H3YYEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEJITUYMH;

. XapaKTepU30BaTh CBONCTBA Tei, (PU3WYECKUE SBJICHHUS M TPOIECCHI,
UCIIOJNb3Yysl MpaBuia CIHOXKEHUS cuil (BIOJb OJHOW mpsiMOil), 3akoH ['yka, 3aKkoH
[lackans, 3akoH ApxuMmena, NpPaBWIO paBHOBECHs phiyara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAHWKHU, 3aKOH COXPAHEHUS MEXaHWYECKON >HEpruu, Mpu 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMAaTUYECKOE BBIPAXKECHHUE;

. OOBACHATH (PU3NUECKHE SIBJIECHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluidi NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 |—2 JIOTMYECKUX IIAroB C
ornopoif Ha 1-2 U3y4YeHHBIX CBOMCTBA (PM3UYECKUX SBJICHUM, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

. pemaTth pacy€THble 3a7adyd B 1—2 JEHCTBHS, HMCHOJIB3YS 3aKOHBI U
dbopmMyIbl, CBSI3BIBatONME (PU3NUECKHE BETUYHHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4u
3aMUChIBaTh KPATKOE YCJOBHUE, MOACTABIATH (PU3MYECKUE BETUYHHBI B (POPMYIBI H
MPOBOJIUTh PACUETHI, HAXOJUTH CIIPABOYHBIC JAHHBIC, HEOOXOIUMBIE IJISi PEIICHUS
3a/1a4, OLICHUBATh PEATUCTUIHOCTD MOTYYCHHOU (PU3NUECKON BETUIHHBL;

. pacno3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXHO PEIIUTh MPU MOMOIIU
(¢u3MUecCKuX METOJ0B, B ONUCAHWU HCCIEAOBAHMUS BBIACIATH IPOBEPSIEMOE
npeanosioxkeHue (TUIoTe3y), pa3inyaTh U UHTEPIPETUPOBATH NOJYYCHHBIA PE3YIIbTaT,
HAXOJUTh OIIKUOKH B XOJI€ OMBITA, IEJaTh BBIBOJIBI 110 €r0 PE3YJIbTaTaM;

. MPOBOJAUTH ONBITBI MO HAOMIOJECHUIO (PU3NYECKUX SBJICHUN WU
(u3HUecKuX CBOMCTB Ted: POPMYIHPOBATH MPOBEPSEMbIE MTPEANOI0KEHUS, COOUPATh



YCTAaHOBKY M3 TPEUIOKEHHOTO 00OpYyJOBaHWsA, 3alUChIBATh XOJ| OIBITAa |
(bopMyIHpPOBaTh BHIBOIHI,

. BBITIOJHATL TIPSIMBbIE HM3MEPEHHUS PACCTOSHHS, BPEMEHH, MacChl Tela,
00bEMa, CHJIBI M TEMIICpaTyphl C HCIIOJB30BAHHEM aHAJIOTOBBIX M IH(POBBIX
npuOOpOB, 3alKChIBATh IMOKa3aHUs MPHOOPOB ¢ YYETOM 3alaHHOW aOCOIOTHOM
HOTPEIIHOCTHA U3MEPEHUIA;

. HPOBOJUTHh HMCCJICIOBAHUE 3aBHCUMOCTH OJHOW (PH3MUCCKOW BEIUYMHBI
OT JPYro# C MCIOJIb30BAHUEM MPSAMBIX U3MEPEHUI (3aBUCMMOCTH IyTH PAaBHOMEPHO
JBMDKYILETOCS Tella OT BPEMCHM JBM)KCHHUS TeJa, CHIIBI TPEHHs CKOJBKEHHUS OT Beca
TeNla, KadecTBa OOpabOTKHM MOBEPXHOCTEH TEd M HE3aBUCHMMOCTH CHJIBI TPEHHUS OT
IUIONIAI  CONPHKOCHOBEHUS TEJ, CHJIBI YIPYIrOCTH OT YIJUHCHHS TPYXKHUHBI,
BBITAJIKMBAIOIICH CHJIBI OT 00BEMa MOTrPYyKEHHOW YacTH Tella M OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT IJIYOWHBI, Ha KOTOPYIO
MOTPYXKEHO TEJIO, YCIOBUW TUIABAHUS TEJN, YCJIOBHH pPaBHOBECHs phlyara M OJIOKOB),
y4acTBOBaTh B IUIAHWPOBAHHM YYEOHOTO HCCJICIOBAaHUSA, COOMpAaTh YCTAaHOBKY U
BBITIOJTHATh M3MEPEHUs, CJCAys IMPEIIOKECHHOMY IUIaHy, (PUKCHPOBATh PE3yJIbTaThl
MOJIyYCHHOW 3aBUCUMOCTH (PH3UYECKHMX BEJIUYHMH B BHUJC NMPEIIOKCHHBIX TAOJHUIl U
rpaduKoB, JeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHHS,

. NPOBOJIUTh KOCBEHHBIC HM3MEpEHUs (U3MUECKUX BEIMYUH (ILIOTHOCTH
BEIIECTBA KUIKOCTH M TBEPJOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE BO3/IyXa,
BBITAJIKUBAIOIIAs CWJa, JCHCTBYIOIAs Ha TOTPYKEHHOE B IKUAKOCTH TeEJO,
KOA(PQPUITUCHT IMOJIE3HOTO JEHCTBUS MPOCTBIX MEXAaHW3MOB), CIICAYs IMPEAIOKESHHOM
WHCTPYKIIMU: TIpU  BBINIOJHCHUM HM3MEPEHUH COOMPATh AKCICPUMEHTAIBHYIO
YCTaHOBKY Y BBIYUCIIATH 3HAUCHUE NCKOMOM BEJIMUNHBI,

. coONMoaTh  NpaBWiIa TEXHUKA  O€30macHOCTH Mpu  padore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;
. YKa3bIBaTh MPHUHIMIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:

BEChbl, TEPMOMETpP, IWHAMOMETpP, COOOIAIOIIMECS COCYAbl, OapoMeTp, pblyar,
MOIBIKHBIN 1 HETIOJIBMXKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTb;

. XapaKTepU30BaTh MPUHIUIBI JCUCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHCAHUS (B TOM YHCIE: TOIITUITHUKH,
YCTPOMCTBO  BOJIONMPOBOJAA, THAPABIMYECKUNA MpPEcC, MaHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETP), UCIIONB3Ys 3HAHUS O CBOMCTBAaX (YU3UYECKUX SIBICHUIMA
1 HeoOXoMMbIe (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. MPUBOAWTh  TpUMeEpbl  (HaXxoauTh HWHGMOpPMAIUMIO O  MpUMepax)
MPAKTUYECKOTO KCTOIB30BaHMS (HU3MYECKUX 3HAHWM B TOBCETHEBHOW JKU3HH IS
oOecrieueHuss O€30MACHOCTH MpU OOpallleHuH C M[pudopaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3JIOPOBbSI W COOJIFOACHUS HOPM DKOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;

. OCYUIECTBJIATH OTOOp HMCTOYHMKOB HHpopMmauuu B HHTepHeTe B
COOTBETCTBHUH C 3aJlaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUU U
nyTéM CpaBHEHHUS PAa3JIUYHBIX MCTOYHUKOB BBIICIATH HWH(POpMAIMIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUNBON I MOKET OBITh HEJTOCTOBEPHOM;



. WCIIOJB30BaTh MPH BBIMOJHEHUH YYEOHBIX 33/IaHUI HAYYHO-TIOMYJISIPHYIO
TUTEPATYpPy (DU3UYECKOTO CONIEpKaHUs, CIPABOYHBIC MaTepUalbl, PECYPChl CETH
NurepHner, Bianerb mnNpuéMaMud KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(OpMAITUU U3 OAHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

. co3/71aBaTh COOCTBEHHbIE KPATKHUE MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HCTOYHUKOB HH(pOpMalUU (PU3MYECKOrO COJECPKaHMS, B TOM YHCIE
nyOJUYHO JeNlaTh KpaTKUe COOOIIEHUS O pe3yJbTaTax IPOEKTOB WIH Yy4eOHBIX
UCCIIENOBAHUM, IIPU ITOM T'PAMOTHO UCITIOJIb30BATh U3YYEHHBIN NMOHATUWHBINA armapar
Kypca (U3HUKH, CONTPOBOKIAThH BBICTYIJICHUE MTPE3ECHTaIlUEH;

. OpU BBITIOJIHEHUH YYEOHBIX IMPOEKTOB W HCCIEAOBaHUI pachpenessTh
00SI3aHHOCTH B TPYIIIIE€ B COOTBETCTBHM C TOCTABJICHHBIMH 3aJa4yaMU, CIEIUTH 3a
BBIIIOJTHEHUEM TUIaHa JCHCTBMM, aJeKBAaTHO OLICHUBATh COOCTBEHHBIM BKJIAaA B
JNEATENbHOCTh TPYIINbI, BBICTPANBATh KOMMYHHKATUBHOE B3aWUMOJICHCTBUE, YUUTHIBAS
MHEHHUE OKPYKAIOIIMX.

8-if ki1ace

K koniy oOydyeHus B 8 kiiacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

. MCIIOJIB30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUTMYECKHUE U aMOp(dHbIE
T€Ja, HACBHIIICHHBII M HEHACHIIIEHHBIA Nap, BJIAXXHOCTh BO3AyXa, TEMIIEpATypa,
BHYTPEHHSSI DHEPrus, TEIUIOBOM JIBUTraTEllb, 3JIEMEHTAPHBIM AJIEKTPUYECKUM 3apsl,
3JIEKTPUYECKOE MO0JIE, TPOBOJIHUKHA U JUAJICKTPUKH, OCTOSIHHBIA JIEKTPUUYECKUN TOK,
MAarHuTHOE I10JIE;

. pa3nuyaTh SBJIEHMS (TEIUIOBOE pacIIMpEeHHe M CXKaTHe, TeIlonepesaya,
TEIJIOBOE€  pPABHOBECHE, CMAauMBaHHWE, KAMWUISIPHbIE  SBJICHUSA, HCHAapeHHUe,
KOHJICHCAlWs, IIJIaBJICHHUE, KpUCTAJIU3AIUS (oTBEpAEBaHUE), KUIIEHHUE,

Teruionepeaaya (TEmIONPOBOJHOCTb, KOHBEKLUS, H3IYUYEHHUE), AJIEKTpU3alus Tell,
B3aMMOJICUCTBHE 3apsAJ0B, ACHCTBUSA DJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHE,
B3aMMOJICWCTBHE MAarHUTOB, JI€WCTBHUE MArHUTHOIO TOJs HAa MPOBOJAHHMK C TOKOM,
AJIEKTPOMArHUTHAsI MHIYKIKS) IO OMUCAHUIO UX XapaKTEPHBIX CBOWMCTB U HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE;

. pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKUX SIBICHUM B
OKpY>KalollleM MHpE, B TOM 4Hclie (PU3HUECKUE SIBICHUS B MPUPOJIE: MOBEPXHOCTHOE
HATsHKEHUE W KaMWUISIPHBIC SIBJICHUS B NMPHUPOJE, KPUCTAIUIBI B IPUPOJIE, U3TyUCHUE
Connia, 3aMep3anre BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHe,
CHera, JJICKTPUYECKUE SIBICHHUS B arMocdepe, dJIEeKTPUUECTBO KUBBIX OPraHU3MOB,
MarHuTHOE moJyie 3emMiid, Aped MOIH0COB, pOJib MATHUTHOTO MOJS JJIA KU3HHU Ha
3emiie, MOJSIPHOE CUSHHE, MPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a/1ayy B y4eOHYIO,
BBIJICIISATh CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PU3UUECKUX SBJICHUI;

. OMKCHIBATH U3YUYEHHBIE CBOMCTBA TeNl U (DU3UUECKUE SIBJICHUS, UCIIONb3Ys
du3nueckre BEIMYMHBI (TeMIreparypa, BHYTPEHHSS JHEPrus, KOJWYECTBO TEIUIOTHI,
ylenbHas TEII0EMKOCTh BEILIECTBA, YJeIbHAs TEIUIOTA IJIaBJICHUS, YAelIbHAs TeIoTa
napooOpa3oBaHus, yJelbHas TEMJIOTa CrOpaHHs TOIUIMBA, KOA()(PHUIMEHT MOJIE3HOTO



JNEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEIbHAS BJIAXHOCTh BO3IYyXa, JIEKTPUYECKHUU
3apsi, CWJIa TOKA, DJIEKTPUYECKOE HAaIpsSIKEHHWE, COINPOTUBICHHE IPOBOJIHHUKA,
yAETHbHOE CONMPOTUBJICHHUE BEIIECTBA, Pa00Ta U MOITHOCTH AJEKTPUUECKOTO TOKA), MPH
OMHCAaHWUU TPABUIBHO TPAKTOBATH (DM3MUECKUN CMBICT HCIIOJNb3YyEMbIX BEJIHYMH,
0003Ha4YEHUA U €OUHMIBI (PU3MUECKUX BEIUYUH, HAXOIUThH (POPMYIIbI, CBSI3bIBAIOIIUE
JaHHY!0 (U3MYECKYIO0 BEJIMYMHY C JPYTUMHU BEJIWYMHAMH, CTPOUTH TIpapuKu
M3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

. XapaKTepU30BaTh CBOWCTBA TeJl, (PU3NYECKUE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOCHUS
BEIIECTBA, NPUHLHUII CYNEpPHO3ULIMU TNoJel (Ha KadyeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma i ydacTka Lend, 3akoH Jlxoyns—JleHua, 3akoH
COXpaHEHUs SHEPruM, NpHU 3TOM J1aBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U
3aIMChIBATh €70 MAaTEMATHYECKOE BBIPAKEHNUE;

. OOBACHATH (PU3MYECKHUE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCT€  CHTyallU  TNPaKTUKOOPUEHTHPOBAHHOTO  XapakKTepa:  BBIABIATH
MPUYMHHOCIIEACTBEHHBIE CBA3U, CTPOUTH OOBSCHEHHME M3 1—2 JIOTMYECKUX IIaroB ¢
onopoii Ha 1—2 U3y4YEeHHBIX CBOMCTBA (PU3MUYECKUX ABJICHUN, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

. pemiath pacyéTHele 3ajadyd B 2—3 JECHCTBUSA, HUCIOJIBb3Yys 3aKOHBI U
(opMyJibl, CBA3BIBaIOIINE (PU3MUECKHUE BETMUYHUHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M
3aIIMChIBATh KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JUIA PEIICHUS 3aJayH,
BbIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIs €€ pelIeHUs], IPOBOAUTH PACUEThI U
CpaBHMBATh MOJIyY€HHOE 3HaU€HUE (PU3NUYECKOM BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

. pacno3HaBaTh MPOOJEMbl, KOTOpPbIE MOXHO PEIIUTh OPU MOMOIIU
(U3MUECKUX METO/OB, MUCIOJIb3Yysd OMUCAHUE HMCCIECIOBAHUS, BBIIEIATh MPOBEPSIEMOE
MPEANOJIOKEHNE, OLECHUBATh IPABWIBHOCTh IOPSAJAKA NPOBEACHUS HWCCIECAOBAaHMUS,
JENaTh BBIBOJIBI;

. MPOBOJIUTH OMNBITHl MO HAOMIOACHUI0 (U3NYECKUX SBJICHUM WA
(U3HUECKUX CBOMCTB TeJ (KamWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JIABJICHHS BO3yXa OT
ero o0béma, TemIepaTrypbl, CKOPOCTH Mpoliecca OCThIBAaHMS W HAarpeBaHHs MpH
U3IYy4eHUH OT IBeTa W3JIydarolied (Morjomaromneii) NOBEepXHOCTH, CKOPOCTb
HCIIAPEHMUST BOABI OT TEMIIEPATYPhl JKUAKOCTH M IUIOAAU €€ ITOBEPXHOCTH,
JJEKTpU3aLMsd TEJI W B3aUMOJCHCTBUE DIIEKTPUYECKHUX 3apsA0B, B3aUMOJICHCTBHE
IIOCTOSIHHBIX MArHUTOB, BHU3YAJIM3aLAsl MAarHUTHBIX IIOJI€H IOCTOSHHBIX MAarHUTOB,
JNEUCTBUSA MAarHUTHOIO IIOJIS1 HAa INPOBOJHUK C TOKOM, CBOWMCTBA JJIEKTPOMAarHuTa,
CBOMCTBA 3JEKTPOJBUTATENSI MOCTOSHHOIO TOKa): (HOPMYJIHPOBATh MPOBEPSIEMbIC
IPEANoI0KEeHUs, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 000PY/I0BaHUS, ONTUCHIBAThH
XO/J1 onbITa U (POPMYITUPOBATH BHIBOIBI;

. BBIIIOJIHATD ~ MPSIMBIE  M3MEPEHUS  TEMIIEPATypbl, OTHOCUTEIBLHOU
BJIQXKHOCTU BO31yXd, CHWJIbl TOKA, HANPSIKEHUS C MCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpPOB M JTaTYUKOB (PM3MUECKUX BEIUYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUI C
y4€TOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;



. MPOBOJIUTh KCCIICIOBAHUE 3aBUCUMOCTH OIHOW (DM3MUECKOW BEITMYIHHBI
OT APYroll C HCMOJB30BAHUEM MPSIMBIX W3MEPEHUN (3aBUCUMOCThH COMPOTUBIICHUS
MPOBOJIHUKA OT €ro JUIMHBI, IUIONAAA IONEPEYHOrO CEUYECHUS U YJIEIbHOTO
COITPOTHUBIICHUS BEIIECTBA MPOBOJHHUKA, CHJIbI TOKA, UAYIIErO0 YE€pe3 MPOBOJHUK, OT
HanpsHKEHUsT Ha MPOBOJIHUKE, MCCIICAOBAHUE IOCIEIOBATEIBHOTO M MapaJLICIbHOTO
COCMHEHUN TMPOBOJHUKOB): IIJIAHUPOBATh HMCCIEJAOBaHUE, COOMpATh YCTAaHOBKY WU
BBITIOJTHATD WM3MEPEHUs, CICAYs MPEeII0oKCHHOMY IIaHy, (PUKCUPOBATh PE3YJIbTaThI
MOJTYy4EHHOM 3aBHCUMOCTH B BHUJE TaOmuIl W TpaduKoB, JelaTh BBIBOALI IO
pe3yJibTaTaM UCCIIEI0BaHuUS;

. IIPOBOJIUTh KOCBEHHBbIE M3MEpeHMUs (DHU3NUYECKUX BeIWYUH (yAenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHBIICHWE TIPOBOJHUKA, paboTa ©W MOIIHOCThH
AJIEKTPUUYECKOTO TOKA): TUIAHUPOBATh H3MEPEHUS, COOUPATh AKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIIEAYs NPEII0KEHHOW HHCTPYKIINU, U BBIYACIISTh 3HAYCHUE BEJIMUYNHBI;

. coONM0aTh  IpaBWiIa TEXHUKA OE€30IaCHOCTH IpU  pabore ¢
71a00paTOPHBIM 000PYI0BaHUEM;
. XapaKTepU30BaTh TMPUHIUIBI JCHCTBUS HM3yYEHHBIX NPUOOPOB W

TEXHUYECKUX YCTPONCTB C OMOPOIl Ha UX OMUCAHUS (B TOM YHCIIE: CHCTEMA OTOTLICHUS
JIOMOB, TUTPOMETp, TapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUUK
AJIEKTPUYECKOW  SHEPTUHU, HIIEKTPOOCBETUTENbHBIE MPUOOpHI, HarpeBaTeIbHbIC
ANEKTPONPUOOPHl  (IIPUMEPHI), AIIEKTPUUECKUE MPEIOXPAHUTENH, 3JIEKTPOMArHMUT,
AJIEKTPOJIBUraTeNb MMOCTOSHHOTO TOKA), UCIIOJIb3Yys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUM U HEOOXOANMbIEC (PU3NYECKHE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOICTBA M H3MEPUTEIbHbBIC
nprOOpHI IO CXeMaM M CXeMAaTHUYHBIM PUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CTOPAHUSs, JIEKTPOCKOII, PEOCTar),
COCTaBIISITh CXEMBI DJIEKTPUYECKHUX IENel C TMOCIeN0BaTeIbHBIM M TapalieIbHBIM
COCIUHEHHEM  DJIEMEHTOB, pa3iuyas  YCJIOBHbIE  OOO3HAuU€HHUS  DIIEMEHTOB
ANEKTPUYECKUX LIENEH;

. NPUBOAUTH  NpUMeEpbl  (HaXoAuTh HUHGMOpPMAUIO O  [OpUMepax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNA B MOBCEJHEBHOW >KWU3HU JUIS
oOecrieueHrss O€30MACHOCTA MpU OOpalieHuH C TpUOOpaMu M TEXHHUUYECKUMU
YCTPOMCTBaAMH, COXpaHEHUS 3J0pPOBbs M COOJIOACHHS HOPM OSKOJOTHYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CpEIE;

. OCYIIECTBJIATh TMOUCK uHPOpManuu (U3HUECKOTO COACPKAHUSA B
WNuTepHeTe, HA OCHOBE MMEIOLIUXCSA 3HAHUM M IyTEM CpaBHEHHS JOMOJHUTEIIbHBIX
HMCTOYHHUKOB BBIACISATh HHGOPMAIIHIO, KOTOPAS SIBISETCS MPOTUBOPEUNBOIN MITH MOKET
OBITh HEJTOCTOBEPHOM;

. MCTIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUN HAyYIHO-TIOMYJIAPHYIO
auTepaTypy (DHU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE MaTepHalbl, PECypChl CETH
WuTtepHer, Bnaaetpb mnpuéMaMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpazoBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KpPaTKHE YCTHBIE COOOIIEHMUS,
000011251 ”HPOPMAIUIO U3 HECKOIBKUX UCTOYHHUKOB (DU3MUECKOTO COIepKaHUs, B TOM



quciie MyOJMYHO NPEACTaBISATh PE3yNbTAaThl MPOEKTHOM WM HCCIEI0BATENbCKOM
JESTeNIbHOCTH, TIPH 3TOM TPaMOTHO HCIIOb30BAaTh M3yYEHHBIM MOHATHIHBIN anmapaT
Kypca (pU3UKH, COMTPOBOXK/IATh BBICTYIUICHHUE MTPE3CHTALINEH;

. IpU BBHIMOJIHEHUHM YYEOHBIX MPOEKTOB M HCCIENOBAaHUM (HU3MUECKUX
IPOLECCOB PACHpPEENTh 0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBIECHHBIMU
3aJladyaMM, CJIEIUTh 3a BBIIOJIHEHHWEM IUIaHA JACUCTBUM U KOPPEKTUPOBATH €ro,
aJIeKBaTHO OLICHWBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh I'PYIIbl, BBICTpaUBaTh
KOMMYHHUKAaTHUBHOE B3aUMOJENCTBHE, IPOSABIISS TOTOBHOCTD pa3peliaTh KOH(PIUKTHI.

9-ii knace

K kxoHiy o0ydenust B 9 kJacce NpeIMETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

. WCIIONIb30BAaTh TMOHSATHS: CHUCTEeMa OTcuéTa, MaTepuaibHas TOYKa,
TPAeKTOPHsI, OTHOCHUTEIHLHOCTh MEXaHWYECKOTO MABIDKEHHUs, nedopmarus (ympyras,
MIacTUYeCKas), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE, HEBECOMOCTh U
MEPEeTPy3KH, LEHTP TSKECTH, aOCONIOTHO TBEPJOE TENO, LEHTP TSKECTH TBEPIOTO
Tela, PABHOBECHE, MEXAHMYECKUE KOJIeOaHWsS U BOJIHBI, 3BYK, HH(pPa3ByK U
YIBTPa3ByK, JJIEKTPOMATHUTHBIC BOJIHBI, IIKala JJIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JTaTbHO30PKOCTb, CIIEKTPhI UCIYCKAHMS U MOTJIOLICHUs, anbda, Oera-
¥ raMMa-u3J1y4eHUs], U30TOIbI, siiepHasi SHEPTeTUKA;

. pa3nuyaTth SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
IBUKEHHUE, PABHOYCKOPEHHOE MPSIMOJMHEIHOE ABM)KEHUE, CBOOOJHOE MaJieHuE Tell,
pPaBHOMEpPHOE JIBIJKEHUE 110 OKPYXHOCTH, B3aUMOJICHCTBUE TE€Jl, PEaKTHUBHOE
JIBIDKCHHUE, KOjeOaTeNbHOES NBHKEHHE (3aTyXalolue W BBIHY)KJICHHBIC KOJIcOaHUs),
pE30HAHC,  BOJHOBOE  JBI)KCHHE,  OTpPaKEHHUE  3ByKa,  MNPSMOJIMHEHHOE
pacnpocTpaHeHue, OTPAKEHUE U MPEIOMIIEHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE
CBETa, pa3joXeHHe OENoro CBeTa B CHEKTP W CIIOKEHHE CIEKTPajbHBIX IIBETOB,
IUCTIEPCUST CBETA, ©CTECTBEHHAs PaJNOAKTUBHOCTb, BO3HMKHOBEHHE JMHEHYATOTO
CHEKTpa M3TY4YeHHs) IO OMHMCAHUIO WX XapaKTEePHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHUE;

. pacrno3HaBaTh MpPOSBICHUE H3YYEHHBIX (U3MUECKUX SIBICHUHA B
OKpyXarolleM Mupe (B TOM uyucie (U3UYecCKue SBJICHUS B NPUPOJIE: NMPUIUBHI U
OTJIUBBI, JABIKeHUE TaHeT COJHEYHOW CHUCTEMbl, PEaKTUBHOE IBMKEHHE JKUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUYECKHIE BOJIHBI,
I[yHaMH, 5XO, IIB€Ta TeJl, ONTUYECKUE SIBJICHUS B MPUPOJE, OMOIOTUYECKOE 1eHCTBUE
BUIMMOIO, YJIbTPapUOJETOBOIO U PEHTTEHOBCKOTO W3IyYeHUH, €CTeCTBEHHBIM
paaMoOaKTUBHBIN (POH, KOCMHYECKHE Jy4H, PaJUOAKTUBHOE H3IIyY€HHUE HPUPOIHBIX
MUHEPAJIOB, NEUCTBUE PAJAMOAKTUBHBIX H3IYYCHUN Ha OPTaHU3M YEJIOBEKa), TIPU STOM
NEPEeBOANTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIACISTH CYIIECTBEHHBIE CBOICTBA
(npusHaku) GU3NYECKUX SIBJICHUM;

. OTHCHIBATh M3YYCHHBIE CBOMCTBA Tel U (pU3MUECKHE SBICHHUS, UCTIOIB3YSI
¢uznyeckue BeTMUUHBI (CpEIHSIST M1 MTHOBEHHAs] CKOPOCTh Tejla MPU HEpaBHOMEPHOM
IBWKCHUH, YCKOPEHHE, TIepeMeleHne, MyTh, YIJIOBask CKOPOCTb, CHJIa TPEHUS, cuja
YIOPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOTHOTO MaJACHUS, BEC Tella, UMITYJIbC Tea,



UMITYJIbC CHJIBI, MEXaHH4YecKas paboTa U MOIIHOCTb, MOTCHLUATIbHAS SHEPTUs Tena,
MOJIHATOTO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTCHIMATIbHAS HHEPTHUS CXKATOW MPYKUHBI,
KMHETUYEeCKash JHEprusi, TMOJHAs MEXaHWuYecKas »JSHEprus, IepHoJ U YacToTa
KojeOaHu#, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTAa TOHA, CKOPOCTh CBETa,
[OKa3aTelb MPEJIOMIIEHHUS CPEJIbl), IPU OMMCAHUU ITPABUIIBHO TPAKTOBATh (PU3NUYECKUIL
CMBICII UCHOJB3YEMBIX BEIMYMH, 0003HAUEHMUS M €IUHULBI (PU3NYECKUX BEIMYUH,
HaXoAUTh (POPMyJbI, CBSA3BIBAIOIIME AAHHYI (PU3MUECKYIO BEJIMYHHY C JAPYTUMHU
BEJIMUMHAMU, CTPOUTH TpaUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

. XapaKTepU30BaTh CBOWCTBA TeJl, (PU3NYECKUE SBICHHUS U IPOLECCHI,
UCIIOJIb3ysl 3aKOH COXPAHEHWsS] SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYNEPHO3UIMH CUJI, IPUHIUI OTHOCUTEIbHOCTU ['ammies, 3akoHbl HbioTOHA, 3aKOH
COXPAaHEHHUs WMITYJIbCa, 3aKOHBl OTPAKEHUS U TPEIOMIICHHS CBETa, 3aKOHBI
COXPAaHEHHUs 3apsIOBOTO M MAaCCOBOTO YHCEI TPU SACPHBIX PEAKIUAX, MPU STOM
JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3aMUCHIBATh €ro0 MaTeMaTHYeCKOe
BBIPAKEHHUE,

. OOBSCHATh (PU3UYECKHE IMPOLECCHl U CBOWCTBA Tel, B TOM YHCIEC U B
KOHTEKCTE CUTyallMid MPAaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUIMHHO-
CJIEICTBEHHbBIE CBSA3H, CTPOUTH O0BCHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ OIOPON Ha 2—
3 U3Yy4YEHHBIX CBOHCTBAa (PU3MYECKUX SBICHUHM, (U3NUECKMX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

. pemath pacu€THele 3adaud (omMparoulecss Ha CHUCTeMy u3 2-3
yYpaBHEHHUI), UCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKUE BETUUMHBIL:
Ha OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alHChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH
HEJOCTAIONINE WM H30BITOYHBIC JaHHbIC, BBIOMpPATh 3aKOHBI W  (DOPMYIIBI,
HEOOXOMUMBIC Ui DPEIICHUs, MPOBOAUTH PACUYETHl M OICHUBATH PEATUCTUYHOCTD
MOJTy4YE€HHOTO 3HA4YCHUS (PU3HUECKON BEITMUUHBL

. pacmo3HaBaTh NPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh TMPU TMOMOIIU
(GU3NIECKUX METOJIOB, UCTIONB3YSl OMUCAHUE WCCIIEIOBAHUS, BBIICIATH MPOBEPIEMOE
MPEIOJIOKEHNEe, OIEHUBATh MPABUIBHOCTh TOPSAKA IMPOBEICHUS HCCIEIOBaHUS,
JIeJ1aTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUN U OIBITOB;

. OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUNA WIIH
(u3nyeckux CBOMCTB TeN (M3ydeHHE BTOpOro 3akoHa HbrOTOHa, 3aKOHA COXpaHEHHs
SHEPruM, 3aBUCUMOCTD MepHoJIa KoueOaHuil MPy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U
KECTKOCTU TMPYKUHBI W HE3aBUCHUMOCTh OT aMIUIMTYAbl MajbIX KoJeOaHuH,
NpsIMOJIMHEMHOE paclpoCTpaHEHHWE CBEeTa, pas3joKeHHe Oeloro cBeTa B CIEKTP,
U3Yy4YECHHE CBOMCTB H300pa)K€HUS B IUIOCKOM 3€pKaje U CBOICTB H300pa’KeHUs
npeamMeTa B coOuparouield JuH3e, HaOM0IeHUE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB
U3ITyYEHHUsI): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOIO Habopa
000pyIOBaHUs, OMMCHIBATH XOJI OTIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH BHIBOJIHI;

. MPOBOAUTH MIPH HEOOXOIUMOCTH CEPHIO MPSMBIX W3MEPEHUH, OTpeaeIsis
CpelHee 3HauyeHue H3MepsieMoil BelWYuHbl ((POKYCHOE pAacCTOsSHUE CcoOuparoei
JIMH3b1), 000CHOBBIBATH BHIOOP crioco0a n3MepeHus (M3MepUTeNLHOTO Tprdopa);



. MPOBOANTH HCCIIEJOBAHUE 3aBHUCUMOCTEH (IM3MUECKHX BEIUYUH C
HCIIOJIb30BAHUEM MPSAMBIX H3MEPEHHI (3aBUCUMOCTb IIyTH OT BpPEMEHU MpuU
PaBHOYCKOPEHHOM JIBIDKEHHUU 0€3 HayalbHOM CKOpOCTH, Tepuojaa KojeOaHui
MaTeMaTUYECKOTO MAsITHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa>KEHUS CBETA OT
yIia majeHus U yria MpesioMJIEHUs OT yria MHaJeHus1): IIaHUpOBaTh MCCIEIOBAHNUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (UKCUPOBATH pPE3YJbTaThl IOJIY4YEHHOM
3aBUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJE TAOJIUL U IrpadUKOB, J1€JaTh BBIBOJBI I10
pe3ynbTaTam MCCIIEIOBAaHNUS;

. IPOBOJNUTh KOCBEHHBIE HM3MEPEHMsS] (PU3NUYECKUX BEIMUYUH (CpeaHss
CKOPOCTb M YCKOPEHHME Tela IIPM PaBHOYCKOPEHHOM [BH)KECHHH, YCKOpPEHHUE
CBOOOMHOTO TMaJeHMs, >KECTKOCTh NPYKHUHBI, KOIPPUIMEHT TPEHUS CKOJIbXKEHUS,
MexaHuveckas paboTa U MOLIHOCTb, YACTOTA U MEPHOJ KOJICOaHUH MaTEMaTUYECKOTO
U NPY>KUHHOTO MAasgTHUKOB, ONTHYECKas CUja COOMpAIOIIEH JIMH3bI, PaIuOAKTUBHBIN
(oH): MIaHUPOBaTh M3MEPEHHUSA, COOMPATH SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUA, CIEAYsl NMPEITI0KEHHONM WHCTPYKUMHU, BBIYUCIATH 3HAYCHHE
BEJIIMYMHBl W AHAIW3UPOBATH IIOJYyYECHHBIE pE3YyJbTAThl C YYETOM 3aJaHHOU
ITOIPEUIHOCTH H3MEPEHN;

. coOno/IaTh  TpaBWJIa TEXHUKA  O€30MacHOCTH TMpu  pabore ¢
71a60paTOPHBIM 000PYAOBaHUEM;
. paznuyaTh OCHOBHBIC TMPU3HAKU W3YYEHHBIX (PU3NYECKUX MOJCIICH:

MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPIIOE TEJIO, TOYCUHBIH HCTOYHUK CBETa, Jyd,
TOHKas JTMH3a, TUIaHETapHast MOJIE b aTOMa, HyKJIOHHAsI MOJIEIh ATOMHOTO SI/Ipa;

. XapaKTepU30BaTh TMPUHIUIBI JCUCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa WX OMHUCAHUSA (B TOM YHCIE: CIHIOMETD,
JTATYMKU TIOJIOKCHHSI, PACCTOSIHHMSI U YCKOPCHHMsI, pakeTa, 3XOJIOT, OYKH, TEPUCKOIL,
¢doToanmapat, ONTUYECKHUE CBETOBOJIBI, CIIEKTPOCKOM, JTO3UMETpP, Kamepa BuibcoHa),
WCITONIB3Ys 3HAHUS O CBOMCTBaX (PM3WYECKUX SBJICHHH W HEOOXOMUMBIC (pr3ndecKue
3aKOHOMEPHOCTH;

. HCITOJIB30BaTh CXEMBI U CXEMAaTHYHBIC PUCYHKH M3YyYEHHBIX TEXHUYECKHUX
YCTPONCTB, U3MEPUTENHHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPU PEIICHUN
y4eOHO-TIPAKTUYECKUX 3aJ]1a4, ONTUYECKHE CXEMbI ISl TOCTPOEHUS M300paKeHHUI B
MJIOCKOM 3€pKajie ¥ COOMPArOIIeH JTNH3E,

. NPUBOAWTh  TpUMEpbl  (HaXxoauTh HWHGMOpPMAIUMIO O  MpuUMepax)
MPAKTUYECKOTO HCTOIB30BaHMS (DU3UUYECKUX 3HAHWM B TOBCETHEBHOW JKU3HU JUIS
obOecrieueHrss O€30MACHOCTH TpU OOpalieHHuH C TNpUOOpaMu H  TEXHHUYECKUMU
YCTPOWUCTBAMH, COXpPAHEHUS 370pPOBbS W COONIOJCHUS HOPM 3KOJIOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;

. OCYIIECTBJIATh TOWUCK WH(pOpMAnuu (GU3HUECKOTO COACpPKAHUSA B
HNHTepHeTe, CaMOCTOSTEIBHO (OPMYIUPYS TIOMCKOBBIM 3alpoc, HAXOIWUTh MYTH
OTIpeIeICHUSI JOCTOBEPHOCTH TOJIYYCHHOW HWH(POPMAIIMK Ha OCHOBE HWMEIOIIUXCS
3HAHWH W TIOTIOJIHUTEIBHBIX HCTOYHHUKOB,;

. UCIIOJIB30BaTh MPHU BBIMOJTHEHUN YUCOHBIX 3aJaHUH HAYIHO-TIONYJIIPHYIO
TUTEPATYpy (PU3NYECKOTO CcomepKaHUs, CIPABOYHBIE MaTEPHANIbI, PECYpPCHl CETH



WNuTepHer, BrmageTh mnpuéMaMu KOHCIICKTHPOBAHMS TEKCTa, MPeoOpa3oBaHUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

. co3/laBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(OpMAIIMU W3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO COACpP)KAHUSA, ITyOJIUIHO
NPEACTABIATh PE3YIbTATHl MPOEKTHON WM MCCIEAOBATEIbCKON IEATEIbHOCTH, TPU
3TOM rPaMOTHO UCIIOJIb30BATh U3YYEHHBIA MOHITUHHBIN anmnapar u3y4aeMoro pasziena
GU3MKK W CONMPOBOXIATh BBICTYIUICHHE IMpE3eHTAalHMe ¢ Y4&€ToM 0cCOOEHHOCTEH
ayIUTOPUH CBEPCTHUKOB.

TemaTnyeckoe MIIAHUPOBAHUE

-1 Kjace

KosmmuecTBo yacoB DJIeKTPOHHbIE

Ne | HammeHoBaHMe

u¢poBbI
n/ |pasnenos u TeM |gee | KOHTPOIL |[pakTutec (un¢pposkie)
HEIE KHe oOpasoBaTejbHbIE
N |[IporpamMmbl ro
pa6oThI padoThI PeCypehl
Paznen 1.@u3uka U e€ posib B O3HAHUM OKPYKAKOLIET0 MUPA
bubnmuorexa ®I'MC
«MOSI mkona» —
1. | ®usuka — Hayka
1 o mpupone 2 lesson.academy-
PHpOA content.myschool.edu.r
u/03/07
dusuka, 7 Kjacc,
OI'AOY AI1O
1. | ®usnueckue A
2 1 «AxageMust
2 | BEIMYHMHBI
MunnpocseeHus
Poccum»
1 EcrectBeHHOHAy
3' YHBIA METOJT 2 1 <.>
MTO3HAHUS
Uroro no pazneny 6

Paznen 2.1lepBoHayvajibHble CBEIE€HUSA 0 CTPOEHUM BelllecTBa




2. |Crpoenue 1 <
1 |BemiectBa
JIBrxeHne u
2. |B3auMmonencTBue 2 1 <
2 |gacTun
BEIlECTBA
2 ArperatHsie
3' COCTOSTHUS 2 <...
BEIlECTBA
Uroro no pazneny 3)
Paznen 3./IBukeHue U B3anMoaeiicTBHE TeJl
3. | Mexanuueckoe 3 <
1 | aBmkeHUE
3. |Muepuus, macca, 4 1 <
2 |1wioTHOCTH
3.
3 Cuna. Buner cun | 14 1 2 <.
Hroro no pazmemny 21
Paznen 4./]]aBjieHne TBEPABIX TeJl, JKHAKOCTENH M ra30B
JlaBneHue.
IIepenaua
4 |7aBreHns
1' TBEPABIMU 3 <.
TeNnaMH,
KUIKOCTSIMH U
razamu
4. | JlaBnenue 5 <
2 |xuakocTtu
4. | AtmocdepHoe 6 <
3 | maBieHue
JlenicTBHe
4. |>KUIOKOCTH U rasza 7 1 3 <
4 | Ha norpyx€HHoe
B HUX TEJIO

Uroro no pazneny 21




Paznen 5.PaGora 1 MOIIHOCTH. JHEPIHs

5. |Pabota n 3 1 < >
1 |momHOCTh
5. [IIpocThie 5 1 < >
2 | MeXaHU3MBI
5. |Mexanuueckas 4 1 1 < >
3 |sHeprus
Wroro no pazmemny 12
[ToBTOpEeHme 3

<..>
OBIIEE
KOJIMYECTBO
YACOB I10 68 3 12
[TPOTPAMME
8-i ki1ace
N Haumenosaun | K0/1H1€CTBO 4acoB JIeKTPOHHBIE
n/- € pa3esioB U KoHTpOJIb (undposbie)
o | Tem Bce HEIe IpakTuyec | gGpasopareanHbie

nporpammer | T0 | pagaryy KHe padoThl | pecypenr

Pa3znes 1. TemnoBble ABJIEHUS

bubmoreka ®I'M1UC

Ctpoenue u

«Mog nikonay —

1 |cBoiictBa 7 lesson.academy-
BEIICCTBA content.myschool.edu.ru
/03/08
dusuka, 8 Kiacc,
1. |TemnoBrie ®I'AOY MIIO
2 | Iporeccsl 21 1 3) «Axanemus
pot MuHnpocBeneHus

Poccun»




Wroro mo pazneny | 28

Pa3znes 2.9/1eKTpudyecKue 1 MArHUTHbIE SIBJICHUS

DIIEKTPUYECKU
€ 3apsizibl.
2. |3apsiKeHHBIC 7 1 < >
1 |rtenau ux
B3aNMO/IECHICTB
ue
2 [ToctostHHBIN
2' anekrpudeckuii | 20 1 7 <..>
TOK
2. | MaruutHsle 6 1 15 < >
3 |sBneHUsA
2. | DnekTpoMarHu 4 < >
4 | THas MHIAYKOUS
Uroro no pazneny | 37
<..>
IToBTOpEHUE 3
OBIIEE
KOJIMYECTBO
YACOB I1O0 68 3 14,5
I[TPOI'PAMME
9-i1 k1ace
N | HauMenoBanu KoJmuecrso 1acos JJIeKTPOHHBIE
n/- € pa3esioB U KoHTpOJIb (undposbie)
o |TeM Bee HEIE IpakTuyec | ggpazopareanubie
nporpammbr | IO padoTHI KHe PaboThl | necypen

Pa3zgen 1.Mexanunueckue siBJICHUSA

1. |Mexauunueckoe | 10 1 buomorexka ®I'UC




1 |gBwxeHue u «Mosd mKonay —
CIIOCOOBI €T0 lesson.academy-
ONMCaHUs content.myschool.edu.ru

/03/09
®dusuka, 9 Kiacc,
. OIr'AOY IO
1. | B3aumoneiicTs
20 1 3 «AxanemMust
2 |ue Ten
MuHnpocBemeHus
Poccuny
1. |3akoHbI
10 3 <.>

3 |coxpaHeHus

Hroro mo pazmeny | 40

Pa3znen 2.MexanndyecKue K0J1e0AaHUA M BOJTHBI

2. | MexaHuueckue 7 3 < >

1 |xonebauus

2. | Mexanugeckue

8 1 3 <.>

2 | BOJIHBI. 3BYK

Wroro no pazmeny | 15

Pa3znes 3.9/1eKTpOMarHuTHOE 10JIe M 3JIEKTPOMArHUTHbIE BOJIHbI

DJIeKTpOMAarHu
3. |THOE moJIe U
6 2 <.>
1 |snexTpomaraur
HbIE€ BOJIHBI
Hroro no pazmemny 6
Pasnea 4.CBeroBbIe IBJICHUSA
4 3aKOHBI
1' pacrpocTpaHeH | 6 2 <..>
WS CBETA
4 JIH3BI 1
2' OITUYECKUE 6 3 <.>
npuOopbI
4 Paznoxxenune
3' oemoroceeraB | 3 2 <.>
CIICKTD

Uroro mo pazneny | 15




Pa3nea S.KBaHToBbBIC IBJICHUA

Hcnyckanue n
S.
| |moriowenue 4 1
CBETa aTOMOM
5. | Ctpoenue
6 1
2 |aTOMHOTO sJipa
5. |SnepHsbie 7 1 1
3 |peakiuun
Uroro no pazneny | 17

Pa3znes 6.I1oBTOpUTEILHO-0000 1AM MOAYJIb

[loBTOpEHuEe n
0000111eHHE
COJICp>KaHUS 6 2
Kypca QU3NKu
3a 7-9 kiacc

Nroro no pazneny 6

OBILIEE
KOJIMYECTBO
YACOB T10
[TPOTPAMME

99 3 27




