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IMosicuuTeILHAS 3aIMCKA
HopMaTuBHBIe aKTbI H Y4e0HO — MeTOAMYeCKHUEe JOKYMEHThI, HA OCHOBAHMHU KOTOPBIX pa3padoTrana padoyasi nporpamMmma

» Denepanbhbliii 3akoH «O0 oOpazoBanuu B Poccuiickoii dexepanum» ot 29.12.2012 N 273-03 (pen. ot 25.12.2018)

» Tlopsitok opraHU3alMy ¥ OCYIIECTBICHUS 00pa30BaTEIbHON JCATEIIEHOCTH TI0 OCHOBHBIM 0011e00pa30BaTeIbHBIM ITPOrpaMMaM —
00pa3oBaTeIbHBIM IPOrpaMMaM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIET0 U CPEHEro 00IIero 00pa3oBaHusl, yTBEPKICHHBIM TPUKA30M
Muno6prayku ot 30.08.2013 Ne 1015 (pen. ot 17.07.2015)

» TIlpuka3 MunucrepcrBa oopazoBanus PD ot 05.03.2004 Ne1089 «O0 yTBepxkIeHHN (QeaepalbHOro KOMIIOHEHTA TOCY/IapCTBEHHBIX
00pa3oBaTEeNbHBIX CTAaHIAPTOB HAYAIILHOTO OOIIEr0, OCHOBHOTO OOIIETO U CPEAHEr0 O0IIEero (IMOJIHOT0) 00IIero oopazoBaHus (pel. OT
23.06.2015 roma Ne 609)

» CanlluH ot 29 nexabps 2010 roma Ne2.4.2.2821-10 (u3m. ot 24.11.2015)

» OcHoBHas 0Opa3oBareibHas IporpaMMa OCHOBHOTO o0miero oopasosanus [ BOY COLI Ne 1 “OI1” x.-x1. ct. lllenTana, yrBepkxaéHHas IprKa3oM
nupektopa Ne 141/3-o1 ot 30.08.2016 .

O6pa3oBarenbHbIi Hpolecc odecreynBacTcsl yueOHUKaMU U y4eOHBIMU TOCOOUSIMHU U3 feiicTByrolero denepaibHOT0 NepevHst yueOHUKOB.
ITepeuyeHb y4eOHUKOB €KETOIHO YTBEPXKIACTCS MIPUKA30M JTUPEKTOpPA I10 IIKOJIE .
Cpoxu peanu3anuu rporpammsl: 2018-2021 roast

Hean nzydyenus pusnku
H3yuenue uzuku 6 00pazosamenbHbix YuUpeHcOCHUAX OCHOBHO20 00uLe20 00pa306anus HANPAGIEHO HA 00CMUICeHUE CIEOYIOUUX Yenell:
® (0c60eHue 3HAHUII O MEXAHWYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX M KBAaHTOBBIX SIBICHUAX; BEIIMYMHAX, XapPAKTEPU3YIOLIUX OTH SBIICHUS;
3aKOHAaX, KOTOPbIM OHU MOJUYMHSIIOTCS; METO/IaX HAyYHOro MO3HAHUS MPUPOAbl U (OPMUPOBAHKUE HA ITOM OCHOBE MPENCTABICHUN O (HU3NYECKOU
KapTUHE MUPA;

® o61adenHue yMeHuAMU TIPOBOJUTH HAOTIOACHUS IPUPOIHBIX SIBJICHUN, ONMUCHIBATh M 0000IIATh pe3ybTaThl HAOIIOACHUN, UCIIOIB30BAaTh IPOCTHIE
M3MEpUTENIbHbIE TPUOOPHI [Tl U3YUYEeHUs (PU3NUYECKUX SBIICHUMN; MPEACTaBIATh Pe3yIbTaThl HAOMIOIEHUN WM U3MEPEHUN C MOMOIIBI0 TaOHIl,
rpadMKOB U BBIBJIATH Ha 3TOW OCHOBE SMIHMPUYECKHUE 3aBHCHMOCTH; IMPHUMEHSATH MMOJyYEHHbIE 3HAHUS Uil OOBACHEHHS Pa3HOOOpPA3HBIX
MPUPOIHBIX SBJIEHUI U MPOLIECCOB, MPUHIUIIOB JEHCTBUS BaXKHEUIINX TEXHUYECKUX YCTPOICTB, UIsl pelieHns (PU3nuecKux 3aaad;

® pa3eumuée 1MO3HABATCIIbHBIX MHTCPCCOB, NHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCOGHOCTCﬁ, CaMOCTOATCIbHOCTHU B HpI/IO6pCTCHI/II/I HOBBIX 3HAHUM
IpUu pCHICHUHA (I)I/I3I/I‘-ICCKI/IX 3aia4 U BBINIOJIHCHUH DKCIICPUMCHTAJIbHBIX HCCIeIOBaHUM C HCIIOJIb30BaHUEM HH(bOpMaHHOHHBIX TCXHOHOFHﬁ;



e gocnumanue YOESKICHHOCTH B BO3MOXKHOCTU IIO3HAHMsI HPUPOABI, B HEOOXOIMMOCTH Pa3yMHOIO HCIOJIb30BAHUS JOCTH)KEHUN HayKu H
TEXHOJIOTUH I JaJbHEHIIero pa3BUTHUs UYEIOBEYECKOro OOINeCTBAa, YBAXKEHHMsS K TBOPLAM HAyKM M TEXHMKH; OTHOLIEHMA K (PU3MKEe Kak K
3JIEMEHTY O0OIIEeUeIOBEYECKON KYIbTYPHL;

® npumeHeHue NOMYUEHHBIX 3HAHUI U YMEHUll JIJIs PEIICHUS MPAKTUYECKUX 3a7a4 TOBCEAHEBHOM XKU3HHM, I oOecrieueHns 0€30MacHOCTH CBOEH
YKU3HH, PAIMOHAIBHOTO IMPUPOJIONIOJIB30BAHUS U OXPaHbI OKPYKAIOIIEH CPEeIb.
MecTo npeamera B yueOHOM IJIaHE
denepanbHbIil 0a3UCHBIM YyUeOHBIN TUTaH IS 00pa3oBaTeNbHBIX yupexkaenuii Poccuiickoit denepamuu orBoauT 210 yacoB ajist 00s3aTeIbHOTO
M3y4eHHs] GU3MKH HA CTYIICHH OCHOBHOTO 001iero oopazoBanus. B Tom gucie B VII, VI u IX kraccax mo 70 yueOHbIX yacoB u3 pacuera 2 y4eOHBIX
yaca B HeJlenno. B mpuMepHo# mporpaMmMe npeaycMOTpeH pe3epB cBOOOIHOTO yueOHoro BpeMeHu B o0beme 21 gac (10%) mis peanusanuu aBTOPCKUX

MTOJIX0JIOB, MCIIOIB30BaHMSI pa3HOOOpa3HbIX (HOPM OpraHU3aIMy y4eOHOTO MPoIecca, BHEAPSHUS COBPEMEHHBIX METOIOB O0YyUEHUS U TIeIarOruve CKUX
TEXHOJIOTHH1, yueTa MECTHBIX YCIOBHI.

OO0mey4yeO0HbIe YMEHUsI, HABBIKU U CIIOCOOBI eI TeJIbHOCTH
[TpumepHass nmporpamMMa TmpeaycMmarpuBaeT (OPMUPOBAHHE y HIKOJHHUKOB OOIICY4YEeOHBIX YMEHHUH M HABBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB
JeSTEILHOCTH U KITIOYEBBIX KOMIETeHIUN. [IproprureTamMu Ij1s KOJIBHOTO Kypca (PU3UKM Ha 3Tare OCHOBHOTO 00IIEro oOpa3oBaHMs SIBISTFOTCS:
Tlo3nasamenvHas OesimenbHOCmb:
®  HCIIOJB30BAHKE JUISI IO3HAHUS OKPY)KAFOIIETO MUPa Pa3INYHBIX €CTECTBEHHOHAYYHBIX METOJIOB: HAOIIOCHIE, U3MEPEHHUE, IKCIIEPHUMEHT,
MO/JICIIUPOBAHUE;
e (popmupoBaHUE YMEHUH pa3nuyaTh (PaKThl, TUIIOTE3bI, TPUUUHBI, CIECTBUS, 10KAa3aTEIbCTBA, 3aKOHBI, TEOPHH;
OBJIaJICHHE aJIEKBATHBIMH CIIOCO0AMU PEIICHHS TEOPETUYECKUX U IKCIIEPUMEHTATbHBIX 33/1a4;
e MpuOOpETeHHE OMbITAa BBIIBWKEHUS TUIOTE3 AN OOBSCHEHHS HM3BECTHBIX (PAKTOB M SKCIEPUMEHTAIBLHOW MPOBEPKH BBIABUTAEMBIX
TUIIOTES.
HupopmayuonHo-KOMMYHUKAMUBHAS OessMETbHOCMb .
e BIAJICHHE MOHOJOTHYECKOW M TUATOTMUYECKON peublo, pa3BUTHE CIOCOOHOCTH MOHMMATh TOYKY 3pEHHs COOECeHHKAa W MPU3HABATH
MPaBO HA HHOE MHEHHE;
®  WHCIIOJB30BAHKE ISl PEIICHUS MTO3HABATEIBHBIX 1 KOMMYHHUKATHBHBIX 33/1a4 Pa3IMIHBIX HCTOYHUKOB WH(OPMAIIHH.
Pegrexcuenas oesmenvrocmo:
* BIAJCHHE HaBBIKAMHU KOHTPOJIA U OLIEHKH CBOEH JeATEeIbHOCTH, YMEHUEM MPEIBUICTh BO3MOXKHBIC PE3YyIbTAThl CBOUX JCHCTBUIA:
* OopraHuzanys y4eOHOH IesTeNbHOCTHU: IIOCTAHOBKA IIEJIH, TUIAHUPOBAHHE, ONPE/IeNICHIE ONITUMAIEHOTO COOTHOIICHUS 1I€JTH U CPEJICTB.

IInanupyemble pe3yjbTaThbl 0CBOCHHS Kypca :

B pe3ynomame u3zyuenusn puzuxu yueHuk 0013cen
3HATH/IOHMMAThH



cmblel nonamuil: pu3NdIecKoe sBIICHUE, PU3NMUECKHUI 3aK0H, BEIIECTBO, B3AMMOJICHCTBHE, JIEKTPUUECKOE MT0JIe, MArHUTHOE TO0JIe, BOJTHA, aTOM,
aTOMHOE $JIpO, HOHU3HUPYIOILIUE U3ITYUCHHUS;

CMbICIl cﬁu3ultec1<ux eéjindun: 1yTb, CKOpOCThb, YCKOpPCHHEC, MacCCa, IJIOTHOCTb, CHUJIa, JABJICHUC, UMITYJIbC, pa60Ta, MOIIHOCTb, KHHCTUYCCKAaA
OHEpPIus, NOTCHUMAJIbHAsA SHCPIH, KOS(l)(bI/IHI/IeHT IIOJIC3HOI'O ,HeﬁCTBHH, BHYTPCHHAA ODHEPIrusA, TEMIICpaTypa, KOJINYECTBO TCIUIOTHI, YACIbHAA
TCIINIOEMKOCTb, BJIAKHOCTH BO3/]yXa, I-)HCKTpI/I‘IGCKI/Iﬁ 3apsan, Cujia OSJCKTPUUYCCKOr'O TOKa, JSJICKTPUYCCKOC HAIPSIKCHUC, 3J3JICKTPHUYCCKOC
COITPOTUBIICHHC, pa60Ta U MOIIHOCTD 3JICKTPUYICCKOI'O TOKA, (bOKYCHOC PACCTOAHUEC JIMH3EI,

cembien usuueckux 3axonoe: Ilackans, Apxumena, Hpl0TOHa, BCEMHPHOIO TATOTEHMsI, COXPAHEHHUs MMILYJIbCa U MEXaHUYECKOH 3Hepruu,
COXPAHEHHUS SHEPIuu B TEIUIOBBIX MPOILIECCAX, COXPAHEHUS AJIEKTPUUYECKOro 3apsiaa, OMa Juid ydacTka 3jieKTpudeckod nenu, Jbxoymnsa-Jlenna,
IPSIMOJIMHEHHOTO pacpoCTpaHEeHHsI CBETa, OTPA)KEHUS CBETA;

yMeTh

ORUCHIGAMDb U O00BACHAMD dm3uqecmte Ae6Jlenus:; paBHOMCPHOC HpHMOHHHCﬁHOG JABUIKCHUC, PABHOYCKOPCHHOC HpﬂMOHHHeﬁHOC JABHMIKCHUC,
nepecaavy AaBJICHUA KUIAKOCTAMH U ra3aMu, IJIaBaHUC TCJI, MCXaHUYCCKUC KOJICOaHUS U BOJIHBI, I[I/I(b(i)y?;I/IIO, TCIIOMPOBOJHOCTh, KOHBCKIUIO,
H3JIy4YCHUEC, UCIIApCHUEC, KOHACHCAIUIO, KUITICHUEC, IIJIABJICHUEC, KPUCTAJJIN3alluI0, 3JICKTPU3AILUI0 TCII, BSaHMOHCﬁCTBHe QJICKTPHUYCCKUX 3apsa10B,
B3aI/IMOIICI7ICTBI/Ie MAar"HuToOB, [[GIZCTBI/IC MAarauMTHOI'O I110JI1 Ha HMPOBOAHHMK C TOKOM, TCIIJIOBOC IICfICTBHG TOKa, SJICKTPOMAroHnuTHYIO MHAYKIHUIO,
OTPaXKXCHUC, IIPCIIOMIICHUC U AUCIICPCUIO CBETA,

ucnonv3oeams Quzuueckue npudoOpvl U UMEPUMeEIbHble UHCHMPYMEHMbL 01 UMEPEeHUs U3UUecKUX @eUYuH: PacCTOSIHUSA, TPOMEKYTKA
BPEMEHH, MACChl, CUJIbI, JABJICHUS, TEMIIEPATYPhI, BIAXXHOCTU BO3yXa, CUJIbl TOKA, HAPSXKEHUS, 3JIEKTPUUYECKOIO COMPOTHUBIIEHUS, pabOThl U
MOIIHOCTH 3JIEKTPUYECKOTO TOKA;

npeocmaegamoy pe3yiomanmol UIMEPEHUN ¢ ROMOWbIO MAOaUY, 2PAPUKOE U 6bIAGIAMb HA IMOU OCHOEE IMNUPUYECKUE 3A6UCUMOCHIU: TTYTH
OT BPEMEHM, CHJIbI YIPYIOCTH OT YAJIMHEHUS MPYKUHBI, CUJIBl TPEHUS OT CHJIbI HOPMAaJbHOTO JaBJICHUS, Neproaa KojeOaHUN MasTHHKAa OT
JUIMHBl HUTH, TIepHojia KojieOaHuHM rpy3a Ha NpPY>KMHE OT MacChl Ipy3a M OT JKECTKOCTH NPYKUHBI, TEMIEpaTypbl OCTBIBAIOLIETO Teja OT
BPEMEHHU, CHJIbl TOKA OT HANPSKEHUS Ha y4acTKe LENH, yIia OTpaKEeHUs OT yrja MaJeHus CBEeTa, yria MNpeJoMJICHUs OT yrjla MaJieHus CBeTa;
evlpasicams pe3yibmamol U3MepeHuil u pacuemos ¢ eOounuyax Mescoynapoonoii cucmemol;

npuUEOOUmMb NpUMeEPsl NPAKMUYECKO20 UCNOIb308AHUA PU3UYUECKUX 3HAHUI O MEXAHUYECKHX, TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBaHTOBBIX
SBJICHUSX;

pewiams 3a0a4u HA RPUMEHEHUE U3YUEHHBIX PU3UYECKUX 3AKOHO0E;

ocyuecmenamy camoCmoamebHblil NOUCK UH@GOPMAINN €CTECTBEHHOHAYYHOI'O COJEP)KAHUS C HCIIOJIB30BAHMEM pPa3IMYHBIX HCTOYHUKOB
(Y4eOHBIX TEKCTOB, CIPABOYHBIX WM HAyYHO-TIOMYJSPHBIX H3JaHHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHera), ee 00pabOTKy M
NpEeJCTaBICHNUE B Pa3HbIX (opMax (CIOBECHO, C MOMOIIBIO I'paKOB, MATEMAaTHUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

HCIOJIB30BaATDH HpHOﬁpeTeHHble 3HAHUHA U YMCHUSA B HpaKTquCKOﬁ ACATECJIbHOCTH U HOBCC}]HCBHOﬁ AKM3HU JId:

obecrnieueHns 6e30MacHOCTH B MPOLIECCE UCTIOIB30BAHUS TPAHCIOPTHBIX CPEACTB, ANEKTPOOBITOBBIX MPHOOPOB, AIEKTPOHHON TEXHUKH;



. KOHTPOJIS 32 UCTIPABHOCTBIO 3JIEKTPOIPOBOAKH, BOJONPOBO/IA, CAHTEXHUKH U Fa30BBIX MPUOOPOB B KBAPTUPE;

. palMOHAIBHOTO MPUMEHEHUS IPOCTHIX MEXAHNU3MOB;
. OLIEHKH 0€30IaCHOCTH paHalliOHHOro (oHa.
YpoBeHb N N
OcBoeHue yueOHBIX 1eUCTBUN Ouenka VYrpaBneH4yecKkue peneHus
JOCTHKEHHUS
OTtcyTcTBUE cHCTEMaTHYeCKO 0a30BOi
MOATOTOBKH, 00y4YaoIUMCsl HE OCBOCHO «HeynonetBo | JlanbpHeilee oOyuenue 3aTpyaHeHo. TpedyeT crnennaibHON
Huszkuit JJa’Ke Y TIOJIOBUHBI TUIAHUPYEMBIX -pUTEIILHO JMAarHOCTUKY 3aTPyJHEHUN B 00y4eHUH, IPOOETIOB B CUCTEME
YPOBEHb pe3yiabTaTOB, KOTOPBIE OCBAUBAET (oueHka «2») | 3HAHUI U OKAa3aHUU LEJICHAIIPABICHHOM MOMOIIHU B TOCTHXKEHUU
OOJIBITMHCTBO 00YYAIOIINXCS, UMEIOTCS 0a30BOr0 ypOBHSI.
3HAYUTENbHBIE POOENbl B 3HAHUSX.
. . . «Y IOBIETBOPH
BasoBLIil OCBO@HI/Ive y‘Ie6Hf»IX JEUCTBUH C OIIOPHOU TeILHOY OgnazeHue 6a30BbIM YPOBHEM ABJISETCA JOCTATOUHBIM VIS
ypOBEHD CUCTEMOM 3HaHUH B paMKax JHara3oHa (otterKa 3, MIPOJOJKEHHS] 00YUEHHUSI Ha CIIETYIOIIEN CTyIeHn o0pa3oBaHus,
(kpyra) BbIIEJICHHBIX 3a/1a4. «3auTEHOY) HO HE IO NPOQHUILHOMY HaIPaBIEHUIO.
[ToBbilIeHHBI | YCBOEHME ONTOPHOM CUCTEMbI 3HAHUM Ha NunuBuayanbHbIe TPACKTOPUU OOYUECHUS O0yUarOIINXCS,
YPOBEHb YPOBHE OCO3HAHHOI'O ITPOU3BOJIBHOTO JEMOHCTPHUPYIOUIUX MOBBILIEHHBIN YPOBEHb JOCTUKEHUM,
OBJIaJICHUS Y4€OHBIMU JIEHCTBUSAMH, a TAKKE 1enecooOpa3Ho (pOpMHUPOBATH C YUETOM MHTEPECOB ATUX
0 Kpyrosope, upoTe (Uiu o0yyaroImuxcs 1 UX IJIaHOB Ha Oyfy1iee.
n30MpaTeIbHOCTH) HHTEPECOB, HO OBIBAIOT «Xop omoz [Ipn HanMUUUK yCTONYMBBIX MHTEPECOB K YUEOHOMY MPEAMETY U
3aTpyJHEHUS (omerka «4») OCHOBATEJIbHOI MOATOTOBKH 110 HEMY TaKHe 00y4Jarolrecs MOTyT
OBITH BOBJIEYEHBI B IPOEKTHYIO AESITEIBLHOCTD 110 MPEAMETY U
COPMEHTUPOBAHbBI HAa IPOIOJDKEHHE O0YUYEeHHS B CTAPIINX KJIACCAX
10 JTAHHOMY TPOdUITIO
Beicoknii YcBoeHME ONTIOPHOM CUCTEMBI 3HAHUW Ha «OTIHYHO»
YpOBEHB YPOBHE OCO3HAHHOTO MPOU3BOJIBLHOTO (oteHKa «5»)

OBJIaJICHUS Y4eOHBIMH JIEHCTBUSMU, a TAKKE
0 Kpyro3ope, HUpOTe HHTEPECOB.

Dopmbl opeanusayuy y4eOHbIX 3aHAMUL, OCHOB8HbIE BUObL YUEOHOU 0esmenlbHOCU
Hcnonvzosanue npoekmuoi mexHoio2uu.
[TpoexTHast NesITeAbHOCTD JOKHA OBITh OPraHU30BaHa TAKMM 00pa3oM, 4TOOBI 00yUaroIMecs: CMOTJIHM Peau30BaTh CBOU NOTPEOHOCTH B OOIIEHUH CO
3HAYUMBIMHU, pePEepEeHTHBIMU TPYIIIAMU OJIHOKJIACCHUKOB, YUHUTENEH.
CtpykTypa yaeOHBIX UCCIIEOBAHUI, TPOEKTOB B IIEJIOM COOTBETCTBYET CTPYKTYPE HAYUHBIX U BKIIIOUAET TPUAAY 00S3aTEIbHBIX Pa3/IeoB:
MOJIrOTOBUTENbHAS paboTa —> MpOBe/IeHHE COOCTBEHHO MCCIeI0BaHUS —> MPE3eHTAllNs PE3YJIbTaTOB.

DTansl BKIIOYEHUS 00YyJaIOIMIUXCs B HCCIEA0BATEIBCKYIO I TEIHHOCTh




Ne |Dramnel

JesTenbHOCTD

PesynbTar

1 TloaroroBurenbHLIN

Pabora ¢ Hay4HOI 1 myOIUIIUCTHYECKON
JUTEPATYPOi; CAMOCTOATEIIEHBIN MIOMCK U aHAIIN3
uHpOopMau

VY CTHBIN TOKIa/ HAa YPOKE

2  |Hamucanue pedepara

PaGora c nuTeparypHbIMU IEPBOMCTOYHUKAMU;
oopmiieHrE B COOTBETCTBHHU CO CTaHJapTaMH

[IpencraBnenue Bcex pedepaToB HA ypoKax, a
JYYIIUX - HA KOHPEPEHIUAX B IIKOJIEC UM HAYYHOM
oOmiecTBe

3 CoOCTBEHHO
HCCIIEN0BATENBCKAS
NEATENBHOCTD

3HaKOMCTBO C MCTOAaMU HCCH@HOB&HHﬁ;
opranuvsanus 1 NpoBCACHUEC UCCIICAOBAHUA

[TyGnukanus win npeacTaBlIeHUe pe3yabTaToB Ha
HAyYHO-TIPAKTUUYECKUX KOH(EPEHLIUAX CaMOTo
Pa3HOI0 ypOBHs, BIUIOTH JO MEKIYHAPOIHOTO

Hcnonvzosanue unghopmayuonHo — KOMMYHUKAMUBHBIX MEXHOI02UL: Ha BCEX ITalax ypoKa: Py IMPOBEPKE TOMAIIHEro 3a7aHus (MyIbTUMEIUHHbIC

Mpe3eHTallM, CO3aHHble B porpamme Power Point; npe3eHTanuu npoekToB 00yJyarommxcs; MyJIbTUMEANMHbBIE PE3EHTAUN CAMUX
o0yyaroimuxcs), Ipy MOBTOPEHUH NMPOUIEHHOT0 MaTepHraa (3JIeKTPOHHbIE YUeOHUKHU, UHTEPAaKTUBHBIE KPOCCBOP/IbI), IPH KOHTPOJIE 3HAHUH

oOy4Jaronuxcs (TeCTOBbIE 3a/jaHus, co3anubie B nporpamme Word c runepecbuikoit 1 B HTML — kofe, pa3aatouHblil MaTepuan; OHJIaiH TeCThI B
cetn UHTepHeT; ydyacTHe B IMCTAHIIMOHHBIX IBPUCTUYECKUX OJIMMITNAJAX ), PU OOBICHEHUH HOBOTO MaTepHana (MyIbTUMEIUNHbIC TPE3CHTAIIUH,

co3zanHble B nporpamme Power Point; ucnonb3oBanue cetu MIHTepHET A1 cOOpa HCTOPUUECKUX CIPABOK U JOTIOJHUTENBHON HHPOpMAIUY;
IIPOBE/IEHUE UCCIIEI0BATENIbCKUX paboT), MPH 3aKPEIUIEHUH HOBOTO MaTepHaa (3JIeKTpOHHbIE YUE€OHUKH; TPOrPaMMbl — TPEHAXEPHI).

Ha xaxnom ypoke ¢usuku Boiaensiercss 8-10 MUHYT /Ui pa3BUTHUS U COBEPILIEHCTBOBAHUS BBIUMCIUTEIbHBIX HaBBIKOB. [IoBTOpeHME Ha ypokax
MIPOBOJIUTCS B CIEAYIOUINX BUAAX U popmax:
MTOBTOPEHHNE U KOHTPOJIb TEOPETUUECKOI0 MaTepraia; pa30op U aHaau3 JOMAIIHETO 3a/1aHus; YCTHBIN;
¢bu3nyecKkuil AUKTaHT; CAMOCTOSITEbHAs Pab0Ta; KOHTPOJIbHbIE CPE3bI.
Oco0oe BHUMaHUE yIEseTCs TOBTOPEHUIO MTPU MPOBEJIEHUU CAMOCTOSITEIbHBIX M KOHTPOJBHBIX padoT.




OcHoBHoOeE coep:kaHue (210 uac)

®usuka u GusnvecKue MeTobl H3yUeHHusI MPUupoabI (6 yac)

Oduznka — Hayka o npupoje. Habmoaenue u onucanue ¢puznueckux siineHuil. Gusnueckue nprudopsl. Puznueckre BeTUUUHBI U UX
usmepenue. Iloepewnocmu usmeperui. MexayHapoaHas cuctema enHul. OU3nYecKuil SKCIEpUMEHT U Gpu3nuecKas Teopusi. QusuyecKue Mooenu.
Ponp matemaTku B pa3Butun pusuku. Ousuka u TexHuka. GU3uka u pa3BUTHE MPEACTABICHUN 0 MAaTEpUAIIBHOM MUpE.

Jemoncmpayuu
[Ipumepbl MeXaHMYECKHX, TEIUIOBBIX, SJICKTPUUECKUX, MArHUTHBIX U CBETOBBIX SIBJICHUU.
duznueckue npudopskI.

Jlabopamopnuvie pabomot u onvimeul
Onpenenenre UEHbI AeIEHUs MIKalIbl U3MEPUTEIBLHOTO pHOopa.
W3mepenue IMHBbL.
N3mepenue o0beMa KUAKOCTU U TBEPJOTO Tea.
W3mepenue teMneparypsl.
Mexanuueckue siBjenus (57 gac)

Mexanunueckoe naBuxkeHue. Omuocumenvnocms Ogudcenus. Cucmema omcuema.  Tpaektopus. Ilyts. IlpsmonuHeliHoe paBHOMEpHOE
neuxeHre. CKopocTb paBHOMEPHOTO MPSIMOJIMHEIHOTO JBMKEHUsI. MeTo/1bl U3MEPEHUsl PACCTOSIHUSL, BPEMEHHU M CKOPOCTH.

HepaBHomepHoe nBmkeHHe. MrHOBEHHash CKOpPOCTb. YckopeHue. PaBHoyckopeHHoe nBmxeHue. CBoOoaHoe maaeHue Tten. ['paduxu
3aBUCUMOCTH IIyTH U CKOPOCTH OT BPEMEHU.

PaBHOMEpHOE IBUKEHUE 1O OKpYX)HOCTH. [lepuon u yactora oGpareHus.

SAsnenue unepuuu. Ilepssiii 3axkoH Herotona. Macca tena. I1noTHOCTh BemecTsa. MeToasl M3MEPEHHs MacChl U IJIOTHOCTH.

Bsaumopeiictsue ten. Cuina. IIpaBuito cioxeHus cuil.

Cuna ynpyroctu. MeToipl U3BMEpeHUsl CUIIBI.

Bropoii 3akoH Herotona. Tperuit 3akoH HeroToHa.

Cwia TsbkecTH. 3aKOH BCEMUPHOrO TATOTeHMs. VCKycCTBeHHbIE cIyTHUKM 3emild. Bec mena. Hesecomocmw. ['eoyenmpuueckas u
2eUOYEeHMPUYECKas CUCEMbL MUPQ.

Cwuita TpeHusl.

MoMmeHT cuibl. Y CII0BHS paBHOBECHS pblyara. [{enmp masxcecmu mena. Y ciosus pagHogecus mei.

Nmnynbe. 3akoH COXpaHEeHUs UMITyNbca. PeakmugHoe dsudicenue.

Pa6ota. MomHocTs. Kunernueckas sueprusi. [loTeHInanbHas S3HEPrust B3aMMOJICHCTBYIOIUX Tel. 3aKOH COXPAaHEHUs MEXaHUYECKON YHEPTUu.
[IpocTteie Mexanu3mbl. KoadduumenT nonesnoro neiicteus. Metoabl u3smMepeHus SHEPriuu, padoThl U MOLTHOCTH.

! Bpemst mpoBezeHst 1a60paTOpHOiT paGoTH MOXKET BapbUpOBaThCs OT 10 10 45 MUHYT



Hasnenue. AtmocdepHoe nasienue. Metoasl usmepeHus aaBiaeHus. 3akoH Ilackans. ['uopasruueckue mawunst. 3akoH Apxumena. Yciosue
nAasanus me.

Mexanuueckue xkonebanus. Ilepuod, wacmoma u amniumyoa koneobanuu. Ilepuoo konebanuti Mamemamuiecko2o u PYIHCUHHO20 MAMHUKOS.

MexaHudeckue BOJIHBL. /[nuHa 60.1Hbl. 3BYK.
Hemoncmpayuu

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

OTHOCHUTENBHOCTD IBUKEHUS.

PaBHOyCKOpEHHOE IBU)KEHHME.

CBobosHoe nasenue ten B Tpyoke HproToHa.

HamnpaBnenue ckopocTy pyu paBHOMEPHOM JIBUKEHHH 110 OKPYKHOCTH.
SIBneHME NHEPLMH.

B3anmopencraue Te.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT JepOpMaIiuy Py KUHBI.

CnosxeHnue cui.

Cuna tpeHus.

Bropoii 3akon HeroToHa.

Tpernii 3akoH HproTOHA.

HesecomocTs.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE ABIKEHIE.

V3MeHeHue sHepruu Teja Mpyu COBEPILIEHUH PadOTHI.

[IpeBparnieHuss MEXaHUIECKOUN SHEPTUHU U3 OJHON (DOPMBI B IPYTYIO.
3aBUCHMOCTBD JaBJIEHUS TBEPJOrO TEJa HAa ONOPY OT JEHCTBYIOIIEH CHIIBI U IIJIOLIAJAH OIOPBHI.
Obnapy>xeHue arMoc(hepHOro JaBJIECHHUS.

W3mepenue atMmoc(hepHOTo 1aBiIeHUs: 6apOMETPOM - AaHEPOUIOM.



3akoH [Tackans.

I'mppasinueckuii npecc.

3akoH Apxumena.

[IpocTeie MEXaHU3MBI.
Mexanuueckue KoneOaHusl.
MexaHu4eCcKHue BOJIHBI.

3BYKOBbIE KOJIEOaHUSI.

YcnoBus pacnpocTpaHeHus 3ByKa.

Jlabopamopnuvie pabomot u onvimeul
N3mepenne ckopocT paBHOMEPHOTO JIBUKEHHUSL.
N3yuenune 3aBUCUMOCTH IIyTH OT BPEMEHU IIPY PABHOMEPHOM M PABHOYCKOPEHHOM JBUKECHUHU
N3mepenne ycKkopeHus NpsSMOIMHERHOTO PABHOYCKOPEHHOTO JBUKEHUS.
N3mepenne maccsl.
N3mepenne mioTHOCTH TBEPIOTO Tea.
N3mepenne mIoTHOCTH KUIKOCTH.
N3mepenne cuilbl AMHAMOMETPOM.
CrnosxeHue cuil, HalpaBJICHHbBIX BJIOJIb OJHOM MPSAMOH.
CrnosxeHue cuil, HalpaBJICHHbIX MO YTJIOM.
HccenenoBanue 3aBUCMMOCTH CHIIBI TSDKECTH OT MAacChl Tela.
HccenenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT YAJIMHEHMS MPYKUHBL. V3MepeHne )KeCTKOCTH NPY>KHUHBI.
HccnenoBanue cuibl TpeHUs CKOJIbXeHUA. M3Mepenne koaduiimenTa TpeHUs CKOJIbKEHUS.
HccnenoBanue ycioBuil paBHOBECHs pblyara.
HaxoxieHne neHTpa TsSKECTH IIOCKOIo Tena.
Boruucnenune KI1JI HakTOHHOM MJIOCKOCTH.
N3mepenne KNHETHYECKON YHEPTHUHN Tea.
N3mepenne u3MeHeHNs NMOTEHIUAIbHOM YHEPTUU TeJla.
N3Mepenrie MOIITHOCTH.
N3mepenne apXxumen0BOi CUIIBI.
N3yuenne yciioBHil IJIaBAHUS TEIL.
M3yueHne 3aBUCUMOCTH NEPHOAA KOJIeOaHUH MAasSTHUKA OT JIJTMHBI HUTH.

N3mepenue yckopeHust CBOOOHOTO MaJieHHsl C MOMOIIBI0 MasTHUKA.



N3ydenue 3aBUCUMOCTH Mepro/ia KoieOaHuil rpy3a Ha IpY>KMHE OT MacChl rpy3a.

TemnoBble siBjaenus (33 yac)

Crpoenue BemectBa. TeraoBoe ABH)KEHHE aTOMOB U MoJeKyll. bpoyHoBckoe asmxkenue. Juddysus. B3aumoneilicTBue yacTHl] BelECTBa.
Mopenu cTpoeHHs Ta30B, KUJIKOCTEH U TBEPABIX TEJl U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX MOJIEIICH.

TemnoBoe aBmxkenue. TeroBoe paBHOBecue. Temmeparypa u ee uaMepeHue. CBs3b TeMIEpaTyphl CO CpPEIHEHl CKOPOCTHIO TEIUIOBOTO
XA0THYECKOTO JIBM)KCHHS YaCTHII.

Buytpennsis sHeprus. PaGota u Teruonepenadya Kak CIIOCOObI HM3MEHEHMs] BHYTPEHHEH OJHepru Tena. Buasl Teronepenadu:
TEIJIONPOBOHOCTh, KOHBEKIMUS, U3nydeHue. KoauuecTBo TEmoTel. Y AelbHas TEIJIOEMKOCTh. 3aKOH COXPAaHEHHUsI YIHEPTUU B TEIJIOBBIX IMPOIIECCAX.
HeoOpaTtumocTs npo1ieccoB TEIIonepeaum.

Wcnapenue u xonnencanus. Hacolmennsiit nap. Biaxnocts Bo3nyxa. Kunenue. 3asucumocms memnepamypuol kunenusi om oasnenus. IlnaBnenue
U KpUCTAIU3alus. YoenvHas menioma niagieHus u napoobpaszosanus. Yoenvnas mennoma ceopauus. Pacder KonuyecTBa TEIUIOTHI TMPU
TEIII000MEHE.
[Ipunuumner paboTsl TEIUIOBBIX ABUTATENeil. [laposas mypouna. /leucamensv enHympenuneeo ceopanus. PeaxmusHviti osueamens. KIIJ] mennogozo
osucamensi. O0vscHeHUe YCMPOUCcmea U NPUHYUNA 0etucmausi Xo0J100UIbHUKA.
[TpeoOpazoBaHus SHEPTUH B TEIJIOBBIX MAIIUHAX. JKOI02UUeCKUe NPobieMbl UCNOIb308AHUS MENI08bIX MAUUUH.

Hemoncmpayuu
CxumMaemMocTb ra3oB.
Juddy3us B razax u )KUJKOCTSIX.
Mozenb Xa0TUYECKOTO IBUYKEHUS MOJIEKYIL.
Mopenb OpOyHOBCKOTO JIBUKECHHUS.
CoxpaHenune o0bemMa KHUJIKOCTH IPU U3MEHEHUU (HOpMBI cocya.
CuerneHre CBUHLIOBBIX IIMJIMHIPOB.
[IpuHIUI IEeNHCTBUS TEPMOMETPA.
W3meHeHre BHYTpeHHEHN 3HEPTUHU Tela MPU COBEPILIEHUH padOThI U MIPU TEIUIoNepeiaye.
TemnonpoBoIHOCTh pa3IMYHBIX MAaTEPHUATIOB.
KoHnBek1ust B )KUAKOCTSX U razax.
Tennonepenaua myreM U3ITydeHUS.
CpaBHEHME YIENbHBIX TEIUIOEMKOCTEN Pa3JINYHBIX BEIIECTB.
SIBneHue ucnapeHusl.
Kunenue Boapl.
ITocTosHCTBO TeMIlepaTypbl KUIIEHUS KUIKOCTH.
SIBneHus MIaBIEHUS U KPUCTAIUIU3ALUN.
N3mepenue BIaXHOCTH BO3yXa IICUXPOMETPOM WIIM TUTPOMETPOM.
VY CTpONCTBO YETBIPEXTAKTHOI'O IBUTATEIISI BHYTPEHHETO CTOPAHUSI.



YCeTpoiicTBO MapoBOil TYpOMHBI
Jlabopamopuvie pabomol u onvimul

HccnenoBanune u3MeHEHHsI CO BpEMEHEM TeMIIepaTyphl OCTHIBAIOIIEH BOJIBI.
W3ydeHue siBIeHUS TEIJIOOOMEHA.
W3mepenue yaenbHO TeMI0eMKOCTH BEIIECTBA.
W3mepenue BlaXXHOCTH BO3yXa.
HccnenoBanue 3aBucUMOCTH 00beMa raza OT JaBJCHHs PU MOCTOSIHHON TeMIepaType.

JylekTpUYecKNe U MArHUTHBIE siBJIeHus (30 yac)

DnexTpu3zaius Tel. DIeKTpuuecKuit 3apsas. JBa Buia snekTpudeckux 3apsaaoB. BzaumonelictBue 3apsaaoB. 3aKOH COXpaHEHUS AIEKTPUUYECKOT O
3apsja.

Onexkrpuueckoe mnone. JlelcTBUE AIEKTPUUYECKOro IMOJsl Ha JJIEKTpUYecKue 3apsiabl. [Ipoeoonuxu, OusieKmpuku u HOAYNPOBOOHUKU.
Konoencamop. Onepeus snexmpuuecko2o nojisi Konoencamopa.

[TocTostHHBIN BaEKTpUYECKUN TOK. Mcmounuku nocmosinno2o moka. JlectBusi snektpuueckoro Toka. Cuna Toka. Hanpsbkenwe.
DJEeKTpUYECKOe CONPOTUBIICHUE. OJeKTpuyeckas Lenb. 3akoH Oma Uil ydacTKa 3JeKTpuueckoil uenu. Ilocrnedosamenvroe u napanienvhoe
coeounenuss npogooHuxos. PaboTa W MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH Jlxoyms-Jlenna. Hocumenu snekmpuueckux 3apsaooé 6 memainax,
NOJYNPOBOOHUKAX, dekmpoaumax u 2azax. 1lonynpoeoonuxosvie npudopboi.

OneiT OpcTtena. MarautHoe nose Toka. B3aumopeicTBue NMOCTOSHHBIX MarHUTOB. Macnummuoe none 3emau. Inekmpomazcnum. JlelicTBue
MarHUTHOTO TOJISI HA MPOBOAHUK ¢ TOKOM. Cuna Ammnepa. Dnexmpoosucamens. DnekmpomazHumuoe peie.

Hemoncmpayuu
OnexTpusanus Tei.

JIBa posia 2JIEKTPUYECKUX 3aps/IOB.

YCeTpoUCTBO U JEHCTBUE DIEKTPOCKOIIA.

[TpoBOAHMKY 1 U30JSTOPHI.

DnexTpu3anus yepes BIUIHAE

[lepeHoc 3nekTprUecKoro 3apsijaa ¢ OJHOTO Tejla Ha Jpyroe

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsia.

YcTpolcTBO KOHJEHCATOPA.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

HcTouyHMKY TOCTOSSHHOTO TOKA.

CocraBiieHne 3JIEKTPUIECKON LETH.

DIEKTPUYECKHUM TOK B DJIEKTPOJIUTAX. DIEKTPOIIN3.

DNEKTPUUECKU TOK B MOJTYIPOBOAHUKAX. DJIEKTPUUECKUE CBOMCTBA MOJIYIIPOBOIHUKOB.
DIEeKTpUYECKHM pa3psil B raszax.

W3mepeHue cuiipl TOKa aMIIEpMETPOM.

Habmtoienne nocTostHeTBa CUJIbl TOKA Ha Pa3HBIX y4acTKaxX HEpPa3BETBICHHOMN AJIEKTPUUYECKON LEMH.



N3Mepenne cuibl TOKa B Pa3BETBICHHOM 3JIEKTPUYECKOMN LICTIH.
N3mepenue HanpsKeHUs! BOJIbTMETPOM.

W3y4yeHne 3aBUCUMOCTH JIEKTPUYECKOT0 CONIPOTUBIIEHUS IIPOBOJHUKA OT €r0 JUIMHBI, IJIOIAAH [TOIEPEYHOr0 CEUCHUS U MaTepuana. ¥ 1eJIbHOE
COIIPOTHUBIICHUE.

Peocrar n mara3su conpoTHBICHHH.

N3mepenne HanpsKeHW B IOCIEN0BATEIbHON 3JIEKTPUYECKOM LIETH.
3aBUCUMOCTD CHJIBI TOKA OT HaIIPSDKEHHS HA yYaCTKE DJIEKTPUUECKON LEIH.
OmnsIT Opcrena.

MarsauTtHoe 1ose Toka.

JlelicTBre MarHUTHOT'O OJIS1 HA IPOBOJHUK C TOKOM.

Y CTpOUCTBO 2IEKTPOABUTATEIIS.

Jlabopamopnuvie pabomot u onvimul
HaGnroneHue 31eKTpu4ecKkoro B3auMOACHCTBUS Tel
COopka 2IeKTpUYECKOM e U U3MEPEHNE CUIIbI TOKA U HAPSYKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA B ITIPOBOJHMKE OT HANPSKEHUS HA €0 KOHLAX IIPH IIOCTOSSHHOM COIIPOTUBIICHUH.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA B AJIEKTPUYECKON LIENIU OT CONPOTUBIIEHUS IIPU TOCTOSSHHOM HaIPSKEHUU.
N3y4eHnne nocneaoBaTeabHOro COEINHEHUS IPOBOIHUKOB
N3ydeHnne napamienbHOro COeAMHEHHSI TIPOBOTHUKOB
N3mepenne conpoTUBIICHHUE TP IOMOILM aMIIEPMETPA U BOJBTMETPA.
N3ydeHne 3aBUCUMOCTH 3JIEKTPUUECKOI0 CONPOTUBIIEHUS IIPOBOIHUKA OT €r0 JUIMHBI, IJIOIAAH [TONEPEYHOr0 CEUEHUs U MaTepuana. ¥ 1eJIbHOe
COIIPOTHBIICHUE.
N3mepenune paboThl ¥ MOIIHOCTH 3JIEKTPUUYECKOTO TOKA.
N3ydeHne aIeKTpUYECKUX CBOMCTB ) KHUIKOCTEN.
N3roroBneHune raibBaHUYECKOTO 3JIEMEHTA.
N3y4eHne B3aMMOJEMCTBHS OCTOSIHHBIX MarHUTOB.
HccnenoBanne MarHUTHOTO MOJISL IPSIMOTO MTPOBOAHUKA M KaTYIIKU C TOKOM.
HccnenoBanue siBI€HNS HaMarHUYUBAHUSA JKeJle3a.
N3yuenne npuHImMIa AEMCTBUS AIEKTPOMATHUTHOTO PEJIE.
N3ydeHne neicTBUS MArHUTHOTO I10JISI HA IPOBOIHUK C TOKOM.
N3yuenne npuHImMna AeMCTBUS AIEKTPOIBUTaTENS.

JJIeKTPOMAarHuTHbIe KoJie0aHusl U BOJIHBI (40 yac)
OnexkrpomarauTHas UHAYKIUSA. OnbiTel @apanes. [Ipasuiio Jlenna. CamonHAyKIus. ODnekmpozenepamop.
[Tepemennsiit Tok. Tpancgopmamop. llepedaua snekmpuueckoii 3Hepeuu Ha paccmosuue.



Konebamenvuwiti konmyp. OnexmpomacHumuvle Konebaunus. DleKmpomazHumuvlie 601Hbl U ux ceoticmsea. CKOPOCTb paclpOCTpaHEHUS
AJIEKTPOMAarHUTHBIX BOJIH. [IpuHyunst paouocesazu u meieeuoeHusl.

Csem - anexmpomacHumuas 6oaua. Jlucnepcus cBeTa. Biusanue 31eKmpoMacHUMHBIX U3TYYEHULL Ha HCUBbIE OP2AHUZMDL.

[TpsmonuHeitHOe pacnipocTpaHeHue cBera. OTpakeHHe U MpeoMIIeHHE CBeTa. 3aKOH oTpaxkeHus cBerta. [1nockoe 3epkaino. Jlunza. @okycHoe
paccrosinue JnH3bl. opmyna auH3bl. OnTudeckas cuiia JIMH3bL. [ 1a3 kak ontuyeckas cuctema. OntTudyeckue npudophl.

JemoHcTpanuu

DneKTpOMarHuTHas UHAYKLHS.

IIpaBuio Jlenna.

CamouHyKuus.

[TonydyeHne nepeMeHHOro ToKa Ipy BpaIleHUH BUTKA B MArHUTHOM IIOJI€.
YcTpoicTBO reHeparopa MoCTOSHHOTO TOKA.

Y CTpoiCTBO reHepaTopa IEPEMEHHOTO TOKA.

YcrpoiicTBo TpaHchopmaropa.

[Tepenaua 3neKTPUUECKON SHEPTUH.

DNeKTpOMarHuTHbIE KoJeOaHusl.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

[Tpuniun neiicTBrus MUKpOGOHA U TPOMKOTOBOPUTEIS.
[IpuHOAIIB paTHOCBS3H.

HcTounuku cera.

[IpssMonrHENHOE pacIpOCTPAHEHNE CBETA.

3aKOH OTpaXEHMS CBETA.

N300paxeHue B III0OCKOM 3epKalle.

IIpenomiienue cBera.

Xon nydeit B cobuparoleit TuH3e.

Xox JTydell B pacCenBaroLIeH JIMH3E.

[Tonmy4yenue n300paXkeHU C TOMOIIBIO JIMH3.

[TpuHtMn nefcTBUS MPOEKIIMOHHOTO anmnapara u goroarrapara.
Mopens riasa.

Jucniepcus 6enoro cBera.

[Tonmy4yenue 6ex0ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX 1[BETOB.

Jlabopamopnuvie pabomot u onvimul
N3yuenue siBeHUs 3TEKTPOMArHUTHOW UHTYKIIUH.
N3yuenune npuHIumna AeicTBUs TpaHchopmaropa.



W3y4eHue sBICHUS pacipOCTPaHEHHS CBETA.

HccnenoBanue 3aBUCHMOCTH yTJia OTPAKEHHSI OT YIjla MaJIcHus CBETa.
N3y4yeHune CBOWCTB NU300paKEHHUS B IUIOCKOM 3epKalie.

HccnenoBanre 3aBUCUMOCTH yTJia MPEJIOMIICHHS OT yIiia MaJicHHs CBETa.
N3mepenne GoKyCHOTO pacCTOSHUSI COOMPAOIIEH JTHH3bI.

[Torydenue n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
HaGmtoieHue siBICHUS TUCTIEPCUH CBETA.

KBanToBbIe siBjieHus (23 yac)

Omnsitel Pesepdopaa. [lnanerapuas Mmoaens atoma. Jlunetiuamosie onmuyeckue cnekmpul. Iloenowenue u ucnyckanue ceema amomamu.
CocraB aTroMHOTO sifipa. 3aps0osoe u maccosoe yucia.
Hoepuovie cunvl. Dnepeus ceéazu amomHulx s0ep. PagmoaktuBHOCTh. Anb(da-, 6era- u ramma-usnydeHus. llepuoo nonypacnaoa. Memoowi
pecucmpayuu s10epHblX U3YYeHULI.
SAnepusie peakuuu. [enrenue u cunmes soep. Mcmounuku snepeuu Connya u 36e30. foepHas sHepeemuxa.
Hosumempus. Bausanue paouoakmusHvlX usiyyeHull Ha HCugble OpeaHusMul. IKoI02uyecKue npooiemsvl pabomvl AamoMHbIX eKMPOCMAHYULL.
Hemoncmpayuu
Mopens onbiTa Pesepdopra.
HaGnronenue TpekoB yactul B kamepe Buibcona.
YCTpoUCTBO U IEHCTBHE CYETYMKA HMOHUZUPYIOIIUX YACTHULL.
Jlabopamopuvie padomol u onvimul
Habnronenne muHeHYaThIX CIIEKTPOB U3ITyICHUS.
M3mepeHne ecTeCTBEHHOr0 paliOaKTUBHOTO (pOHA JJO3UMETPOM.

Pe3epB cBo00aHOrO yueOHOro Bpemenu (21 gac)

Pacnpez]e.neﬂne yqeﬁﬂoro BPEMEHU, OTBECACHHOI0 HA U3YUYCHHUE OTACJIbHBIX pPa3i€jioB:

N3 nanx
Ne HasBanue TeMbl Bcero yacoB | JlagopaTtopHble KonTtpoJbHbie padoThI
nmn padoThl
1 | 3akoHBI B3aUMOAEHCTBHS U 26 2 2
JIBMOKEHUS TEIT




2 | Mexanunyeckue kojnebaHus u 9
BOJIHBI

3 | DnexTpoMarHuTHOE TOJIC. 18

4 | CtpoeHue aToMa U1 aTOMHOTO 11
sapa. KBaHTOBBIC sIBICHUS

5 | IloBropenue 4




