8-9 KUIACC
INOACHUTEJIBHASA 3ATINCKA

Craryc 1oKyMeHTa

Pabouas nmporpamma o ¢pusuke s odydaromuxces 8-9 kimaccop MAOY «Jluneit Nel55» pazpaborana Ha ocHoBe DeepanbHOro 3akoHa «O0
obpazoBanuu B Poccuiickoit denepanun» Ne 273-D3 ot 29 nexadpst 2012 rona. denepaibHOro KOMIOHEHTa 00pa3oBaHUs rOCYAapCTBEHHOTO
CTaHJIapTa OCHOBHOTO 00111ero oopazoBanus no ¢usuke, yueoHoro miana MAOY «JIuneit Nel55», aBropckoit nporpammel E.M I'ythuk, A.B.
[Teppimkuna «@usuka 8§ kinace» u «Pusnka 9 knace» 2014r. u yuebHuka 1t 001eodpa3zoBaTeNbHBIX yupekaeHui «Pu3nka 8 Kiaccey u
«Pu3uka 9 xiace» (aBt. A.B. Ileppimkun) , M. : [Ipoda, 2014r. Yuebnuk «®Pusuka. 8 knace.» u «®Pusuka. 9 kimacc.» aBtop A. B. Ilepsimkus,
ISt 001Ie00pa30BaTENBHBIX YUPESKIACHHM, BXoa il B coctaB Y MK mo dusuke s 8-9 kiaccoB, pekoMeH10BaH MUHUCTEPCTBOM 00pa30BaHUs
Poccuiickoit @enepanuu (I[Ipuka3z Munoo6puayku Poccun 3 1mapta 2014 1. Ne 253 «O06 yrBepkaeHnn (heaepalbHbIX epeyHeil yueOHUKOB,
PEKOMEHIOBAaHHBIX K UCIIOJIB30BaHUIO B 00pa30BaTEIILHOM MpoIiecce B 00pa30BaTEeNIbHBIX YUPSKICHUIX, PEATU3YIONINX 00pa30BaTeIbHbIC
MpOrpaMMBbI 00111ero 00pa30BaHUs U UMEIOIINX TOCYAAPCTBEHHYIO aKKPEAUTAIIUION.

JlaHHbIN y4eOHO-METOAMYECKUH KOMIUIEKT peaiu3yeT 3aJjauy KOHIIEHTPUYECKOr0 IPUHIIUIIA TOCTPOSHHS y4ueOHOro Marepualia, KOTOpbIii OTpakaeT
uaer GopMUPOBAHUS LIEIOCTHOTO MPEACTABICHUS O GU3NUYECKON KapTHHE MUpA.

Coneprxanue o0pa3oBaHus coOoTHECEHO ¢ DenepanbHBIM KOMIIOHEHTOM IOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa.

Pabouas nporpamma IeTalu3UpyeT M PacKpbIBACT COAEPIKaHUE MPEAMETHBIX TeM 00pa30BATENBHOIO CTaHAAPTA, ONPEAEseT OOLIYI0 CTPAaTETruio
oOyueHus, BOCIIUTAHUS M PA3BUTHSI YUAIIUXCs CPEICTBAMHU y4e€OHOI0 MpeAMETa B COOTBETCTBUHU C IeNIMHU U3ydeHus ¢puszuku. Pabouas nporpamMmma
JaeT pacrpeielieHue y4yeOHBIX 4YacoB MO pasjlielaM Kypca M IOCIIEA0BAaTENbHOCTh M3YUEHHs Pa3/eloB (PU3MKH C Yy4ETOM MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKU y4eOHOr0 Mpoliecca, BO3PACTHBIX 0COOEHHOCTEH yyaluxcs, onpejenseT Halop OIMBITOB, JEMOHCTPUPYEMBIX
YUUTEJIeM B Kilacce, JAOOPATOPHBIX U MPAKTUYECKUX PaOOT, BHIMOIHAEMBIX YUaIIUMHUCS.

Pabouass mporpaMma KOHKPETHU3HUPYET COAEp)KaHHE IMPEIMETHBIX TeM 00pa30BaTEeIbHOTO CTAaHAAPTAa, JAeT paclpeieieHHe Y4eOHBIX 4YacoB IO
pazzenaM Kypca U MOoCJe10BaTeNbHOCTh U3YyUeHHS pa3esioB (PU3UKU C yUETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKU y4eOHOTO
Iporecca, BO3PAaCTHBIX OCOOEHHOCTEH y4JallluXcs, ONpeAesseT Habop ONBITOB, JEMOHCTPUPYEMBIX YUUTENIEM B Kiacce, J1a0OpaTOpHBIX U
MPAKTUYECKUX PAaOOT, BBIMOIHAEMBIX YUaIIUMUCH.

CtpyKkTypa TOKyMEeHTa



Pabouast nporpamma 1o (u3uke BKIIOYAET TPU pa3jelia: MOSICHUTENBHYIO 3allUCKYy; OCHOBHOE COJEp)KaHHE C paclpeie/ieHUeM yueOHBIX 4acoB I10
pasziesiaM Kypca U IOCIIEI0BaTeIbHOCTBIO U3YUEHUS TEM U Pa3/IeioB; Tp€OOBAaHUS K YPOBHIO MIOATOTOBKU 00YUarOIUXCS.

OO0mas xapakrepucTuka yue0HOro npeamera

®dusnka Kak Hayka 0 HauOojee OOUIMX 3aKOHAX MPHUPOJIBI, BBICTYIAs B KAUeCTBE YUEOHOTO MpeaMeTa B IKOJIE, BHOCUT CYIIECTBEHHBINH BKIIAJI B
cucTeMy 3HaHMI 00 okpyskatomeM mupe. OHa pacKkpblBaeT pojb HAYKHM B SKOHOMHUYECKOM M KYJIBTYPHOM Pa3BUTHUHU OOILIECTBA, CIIOCOOCTBYET
(OpMHPOBAHHIO COBPEMEHHOIO HAay4yHOro MHMpOBO33peHHs. s pemieHus 3aaad (pOpMHUPOBaHMS OCHOB HAy4YHOTO MMPOBO33pPEHHs, Pa3BUTHUS
MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH M IO3HABATEIbHBIX MHTEPECOB IIKOJBHUKOB B Ipoliecce U3ydyeHHs (U3MKU OCHOBHOE BHUMAaHME CIEIYET
yIEJATh He Iepefaye CyMMbl I'OTOBBIX 3HAHMM, a 3HAKOMCTBY C METOJIaMH HAy4HOIO MO3HAHUS OKPY’KAIOIIEro MHUpPA, MMOCTAaHOBKE IpobiieMm,
TPeOYIOIMX OT yYaluXCs CaMOCTOSTEIbHON AEATENBHOCTH M0 MX paspenieHnio. O3HaKOMIICHHE IIKOJBHUKOB C METOAAMHU HAYYHOTO MO3HAHUS
MperoiaaracTcss MPOBOAUTh MPU M3YYCHHH BCEX DPAa3/ENoB Kypca (DM3MKH, a HE TOJBKO NpPU HM3YyYCHHH CIENUANbHOro paszaena «Pusuka u
(bu3nvecKre METOIbI U3YIEHUS IPUPOJIBI».

['ymanuTapHOe 3HaueHHE (PU3UKU KaK COCTABHOM YacTH 00IIEro o0pa3oBaHUU COCTOUT B TOM, YTO OHA BOOPYIKAET IIKOJIbHUKA HAYYHBIM METOJOM
MO3HAHUs, TO3BOJIAIOLINM MOJy4YaTh 00BEKTUBHbIE 3HAHUS 00 OKPY>KAIOILIEM MUDE.

3HaHue pU3NUECKUX 3aKOHOB HEOOXO0UMO I U3yYeHHs XMMUHU, OMOoJI0THH, pu3ndeckoi reorpaduu, texHomaoruu, ObX.

Kypc ¢usuku cTpykTypupyercss Ha OCHOBE PAaCCMOTPEHMs Pa3iIMuYHBIX (OPM JBHKEHHMS MaTepUU B MOPSAKE MX YCIOXKHEHHUS: MEXaHUYECKHe
SIBJICHUS, TEIUIOBBIE SIBJICHUS, JJIEKTPOMATHUTHBIE SIBJIICHNUS, KBAHTOBBIE sABJICHUA. PU3HMKa B OCHOBHOM IIIKOJIE U3YyYaeTCsl HA YPOBHE PACCMOTPEHHUS
SIBIIGHUN TIPUPO/Ibl, 3HAKOMCTBA C OCHOBHBIMHU 3aKOHAaMU (PM3UKHU U IPUMEHEHHUEM ITHX 3aKOHOB B TEXHUKE U MTOBCETHEBHOM KU3HU.

IleHHOCTHBIE OPHEHTHPBI COJEeP:KAHUSA Y1eOHOr0 mpeaMeTa

HCHHOCTHBIC OPUCHTHUPBI COACPKAHUA KypCa (I)I/I3I/IKI/I B OCHOBHOMH IIIKOJIE OIPCACIIAAOTCA CHCLIH(bHKOfI (I)I/I3I/IKI/I KaK HayKH.

OCHOBy IMO3HABATEIbHBIX IIEHHOCTEH COCTaBJISIOT HAaYYHBIC 3HAHHWA, HAYYHBIC MCTOJbI IMMO3HAHUSA, 4 HCHHOCTHBIC OPUCHTALUH, (I)OpMI/IpyCMBIC y
ydqamuxces B IpoueCcCe N3yYCHUA (bHSHKPI, MPOABJIAIOTCA:

9KCIIEPUMEHTAILHON ITPOBEPKU;

* B IIPU3HAHUU LIEHHOCTH HAYYHOT'O 3HAHMS, €T0 MPAKTUYECKON 3HAYNMOCTH, JOCTOBEPHOCTH;

* B IICHHOCTH (PU3NYECKUX METOJIOB UCCIICAOBAHUS KUBOU U HEKUBOU NIPUPOIBI;

* B [IOHMMAaHUU CJIIOKHOCTH U IIPOTUBOPEUYMUBOCTU CaMOT'0 IIPOLIECCa TO3HAHMS KAK U3BEYHOrO cTpemieHus K Mcrune.

B kauectBe 00BEKTOB IIEHHOCTEH TpyJa M ObITa BBICTYNAIOT TBOpYECKas CO3HMIATeNbHAasl JesTeIbHOCTb, 37J0POBBIA 00pa3 KM3HM, a IEHHOCTHBIC
OpPHEHTAINH COJIepXKaHUs Kypca (pU3UKH.



MoryT paccMaTpuBaThCs Kak (OpMHUPOBAHUE:

* YBXHUTEIBHOTO OTHOIICHHS K CO3UIATEIbHOMN, TBOPUESCKOM ICSITEIbHOCTH;

* MOHMMaHUA He0OX0JMMOCTH 3(h(HEeKTUBHOTO 1 GE30MTACHOTO UCIIOIB30BAHUS PA3TUYHBIX TEXHUYECKHX YCTPOMCTB;

* MOTPeOHOCTH B OE3yCIIOBHOM BBITIOJIHCHUH TIPABUII OE301IACHOTO UCIIOJIb30BAHHUS BEIIECCTB B MOBCEIHEBHON YKU3HU;

* CO3HATEJIBHOTO BRIOOPA OYAyIIeH TPOPECCHOHATTLHON ACATETHHOCTH.

Kypc ¢usukm o6namaeT BO3MOKHOCTSIMH JiIsi (POPMHUPOBAHHUS KOMMYHHKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIOT IPOIECC OOIICHWSI,
rpaMoTHast pedb, a IICHHOCTHBIC OPUCHTAIIMY HAIIPABJICHBI HA BOCIIUTAHUE Y YYAIIUXCS:

¢ MPAaBUJIBHOI'O UCIIOJb30BAHUA (1)I/I3I/I‘I€CKOI>'I TCPMHUHOJIOTMN U CUMBOJIMKHA;
° HOTpC6HOCTI/I BCCTH JUAJIOI, BBICIIYIIMBATH MHCHHEC ONIIOHCHTA, Y4aCTBOBATh B IUCKYCCHU,
CIIOCOOHOCTH OTKPBITO BBIPAXKATD U APT'YMCHTHUPOBAHO OTCTAMBATH CBOIO TOYKY 3pPCHUA.

Lenu nsydenust pu3nku:
N3yuenue ¢pusnku B 00pa3oBaTeIbHBIX YUPEKACHUIX OCHOBHOTO 00111ero 00pa3oBaHUs HANPaBJIEHO Ha TOCTUKEHUE CIEAYIOLUX Leei:
®  (0c60eHue 3HAHUII O MEXAHWYECKUX, TEIUIOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX; BEIIMYMHAX, XapaKTEPU3YIOUIUX ATHU SBJICHUS;
3aKOHAX, KOTOPBIM OHU MOJYUHSIOTCS; METOJaX HAy4YHOTO MO3HAHMS MPUPOAbl U (OPMUPOBAHHUE HA 3TOM OCHOBE NPEJCTABICHUN O (U3NUYECKON
KapTUHE MUPAa;
®  ognadenHue ymeHuAMuU TIPOBOJUTH HAOJIONEHUS TPHUPOIHBIX SBIEHUW, OMUCHIBAaTH W 0000IIATH PE3yJbTaThl HAOIIOJCHHM, HCIIONIH30BAThH
MIPOCThIE U3MEPUTEIbHBIE MPUOOPHI IS U3YUeHUs (PU3HUECKUX SBJICHUH; MPEACTaBIATh PE3yJbTaThl HAOIIOACHUN MM U3MEPEHUH C MOMOIIbIO
Tabnull, rpa)uKoOB U BBISBJISATH Ha 3TOM OCHOBE 3MIHUPUYECKHE 3aBUCUMOCTHU; MPUMEHSTH MOJIYYEHHbIE 3HAHUS I O0BSCHEHUS pa3HOOOpa3HbIX
MPUPOIHBIX ABJIEHUI U MPOLIECCOB, MPUHIUIOB JEHCTBUS BAXKHEUIINX TEXHUUYECKUX YCTPOICTB, ISl pelieHus (GU3nuecKux 3aiay;
®  pazeumue TIO3HABATEIbHBIX HHTEPECOB, MHTEUIEKTYAJIbHBIX U TBOPUYECKHUX CHOCOOHOCTEH, CAMOCTOATEIHHOCTH B NPHOOPETEHHH HOBBIX
3HAHUU IPU peleHnu GU3NYECKUX 3a/1a4 U BBIITOJIHEHUH SKCIIEPUMEHTAIbHBIX HCCIIEI0OBAaHHM ¢ MCIOJIb30BaHNEM MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;
e gocnumanue YOEXKIEHHOCTH B BO3MOXXHOCTH IO3HaHMS MPUPOJBI, B HEOOXOAMMOCTH PAa3yMHOIO MCIIOJIB30BAaHHS JOCTH)KEHUH HAyKu U
TEXHOJIOTUH /JIsl AalIbHENIIIEr0 pa3BUTHS YEIOBEYECKOro 00IIeCTBA, YBaXKEHUS K TBOPLIAM HAYKU U TEXHHUKH; OTHOIIEHUS K (PU3UKE KaK K DJIEMEHTY
o011euen0BeYeCKOi KyIbTYypHI;
®  UCnOIb306aHUE NOJIYUEHHBIX 3HAHUI U YMEHUIl [T PEeIIeHU NPAaKTUYECKUX 3a/1a4 MOBCEHEBHOM KU3HU, Uil o0ecredeHus 6e30MacHOCTH
CBOCH U3HHU, PAlMOHAILHOTO MPUPOIOTIONB30BAHUS U OXPaHbl OKPYKAIOIIEH CPEeIbl.

e MecTo npeaMera B y4eOHOM IJIaHe



o DenepanbHbIi 0a3UCHBIN yUeOHBIN TUTAaH JJIi 00pa3oBaTENIbHBIX yupexaeHui Poccuiickoit deaepanuu orBoauT 138 yacoB st 00s13aTe€IbHOTO
n3ydeHus (pU3MKM Ha CTYNEHH OCHOBHOTO 0o0Iero odpazoBanus. B Tom uncie B 8 kiacce -70 4. u B 9 kiacce -68 yuyeOHBIX 4acoB U3 pacuera 2
y4eOHBIX Yaca B HEJIEIIIO.

e Koim4ecTBO MJIaHOBBIX KOHTPOJIBHBIX paboT 12 (5- 8 kir, 5 - 9 ki)

o KonmuecTBo miiaHOBBIX JlabopaTtopHbXx padot 16(10 — 8 i1, 5 — 9 ki)

Pe3yabTaThl H3ydyeHUs: Kypca

JIMIHOCTHBIMU pe3yiibTaTaMu 00ydeHUs (PU3UKE B OCHOBHOM IITKOJIC SBIISIOTCS:

* chopMHpPOBAaHHOCTH MTO3HABATEIILHBIX HHTEPECOB HA OCHOBE Pa3BUTHS HHTCIUICKTYaIbHBIX M TBOPUYCCKHUX CIIOCOOHOCTEH ydaIuxcs;

* yOSXKICHHOCTh B BO3MOXXHOCTH TIO3HAHMSI IIPUPOIBI, B HEOOXOIMMOCTH Pa3yMHOT'O UCITOJIb30BAHMSI TOCTHKEHUN HAYKH U TEXHOJIOTHH JIJIs
JAIGHEUIIIETO Pa3BUTHS YEJIOBEUECKOTO OOINECTBA, YBAKEHHUE K TBOPIIAM HAyKH W TEXHUKH, OTHONIEHHWE K (U3UKE KaK DIIEMEHTY
00111eueI0BeYECKOM KyIbTYypHI;

* CaMOCTOSITEIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

* TOTOBHOCTbH K BBIOOPY KU3HEHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMH M BO3MOXKHOCTSMU;

* MOTHBAIUsI 00pa30BaTEIbHON JAEATETHPHOCTH IKOJILHUKOB Ha OCHOBE JIMUHOCTHO-OPUEHTUPOBAHHOTO TOIX0/1a;

* (hopMHpPOBAHUE [IEHHOCTHBIX OTHOIICHUN JIPYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITUIM U U300pETEHUH, pe3yabTaTaM 00yUYeHH .

MeTanpeaMeTHBIMHU pe3yJabTaTaMu OOydeHHs (PU3HKE B OCHOBHOM IIKOJIE SIBJISIOTCS:

* OBJIQJICHUE HABBIKAMH CaMOCTOSATEILHOTO MPUOOPETEHUs] HOBBIX 3HAHWM, OpraHWU3alUd Y4eOHOW NeATebHOCTH, TOCTAHOBKH IIEJIEH,
MJITAHUPOBAHUS, CAMOKOHTPOJISI M OLICHKH PE3YJIbTATOB CBOEH JEATEILHOCTH, YMEHUSIMH MPEIBUIETh BO3MOKHBIE PE3YJIbTAThl CBOMX JICHCTBHIA;

* IOHUMAHHUE PA3UYUN MEXKIYy HCXOAHBIMH (PaKTaMd W TUIOTE3aMHU I WX OOBSCHEHHUS, TEOPETUYECKHUMH MOJEISIMU U pPeaTbHBIMU
O0OBEKTaMH, OBJAJECHUE YHHUBEPCAIbHBIMU Y4YEOHBIMH JEHCTBHSIMH Ha TMpHUMepax TUIOTe3 [Uisi OOBSCHEHUS W3BECTHBIX (DaKTOB H
AKCIIEPUMEHTAILHON TPOBEPKH BBIIBUTAEMBIX TUIIOTE3, PA3pA00TKU TEOPETUUECKUX MOJIEIIEH TTPOILIECCOB WU SIBJICHU;

* popMupoBaHue ymMeHUW BOCIPHUHUMATBH, IepepadaThiBaTh U TMPEABABIATH HHPOPMAIUIO B CIOBECHOH, OOpa3HOW, CHMBOJUYECKON
dbopmax, aHaTM3MPOBaTh U TepepadaThiBaTh MOJYYEHHYI0O HH(GOPMAIMI0 B COOTBETCTBUM C TOCTaBJICHHBIMH 3a/1adyaMU, BBIJCISITH OCHOBHOE
coJiepKaHue MPOYUTAHHOTO TEKCTA, HAXOJIUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

* MPUOOPETEHHE OIBITA CAMOCTOSTEILHOTO TIOMCKA, aHallM3a U 0TOopa MHPOPMAIIMH C UCTIOIH30BAaHUEM PA3TUYHBIX UCTOYHHMKOB U HOBBIX
WH(POPMAITMOHHBIX TEXHOJOTHUM VISl PEIICHUS TTO3HABATEIHHBIX 33]1a4;

* Pa3BUTHE MOHOJIOTHYECKONW M JIUAJIOTHYECKOW pEeYH, YMEHHUS BBIPaKaTh CBOM MBICIH M CIIOCOOHOCTH BBICIYIIMBATH COOECETHUKA,
MMOHUMATh €r0 TOYKY 3PECHHUS, MPU3HABATh MIPABO JAPYTOro YeJIOBeKa HA MHOE MHEHUE;

* OCBOEHHUE MTPUEMOB JICUCTBU B HECTAHJIAPTHBIX CUTYaIMsIX, OBJIAJICHUE SBPUCTUUECKIMHU METOJIaMU PEIICHUS TTPOOIeM;

* (hopmupoBaHue yMeHUl paboTaTh B rPyMIE C BHIMOJIHEHUEM Pa3IMUHbIX COLIMATIBHBIX POJIEH, MPEJICTABISITh U OTCTAUBAaTh CBOU B3TJISABI U
yOeXIeHHsl, BECTU JUCKYCCHUIO.

IIpenmeTrHble pe3yabTaThl 00y4YeHHs (PH3UKE B OCHOBHOM IITKOJIE MTPEICTABICHBI B COJCPIKAHUHU Kypca 10 TEMaM.



8 xace (70 4, 2 4 B HETETI0)

TemioBble siBJIeHUS

— TIOHMMaHWE U CIOCOOHOCTh OOBSCHATH (DU3MUCCKUE SIBICHHS: KOHBEKIIHS, M3IYYCHHE, TEIIONPOBOJHOCTh, U3MCHCHHE BHYTPECHHEH
SHEpPIrUM Teja B pe3yibTaTe TEeIUIoNnepenayd WM padoThl BHEUIHUX CWIJI, UCHapeHue (KOHJEHcalus) U IUIaBjieHHe (OTBEepAeBaHME) BEIIECTBA,
OXJIAKJICHUE JKUJKOCTH IpPU HMCIAPEHHH, KUIIEHHUE, BBINAJCHHE POCBI, YMEHHUE HU3MEPATH: TEMIIEPATYPY, KOJHUYECTBO TEIUIOTHI, YACIbHYIO
TEIJIOEMKOCTh BEIIECTBA, YIEIbHYIO TEIUIOTY IJIaBJICHUS BELECTBA, BIAXKHOCTh BO3yXa;

— BJIAJICHUE SKCIEPUMEHTAIbHBIMU METOAAMH MCCJIEI0BAHUS: 3aBUCUMOCTA OTHOCUTEIBHOM BIAXXHOCTU BO3[yXa OT JABJICHUSI BOASHOTO
rapa, CoJep Kallerocsi B BO3JlyX€ MPU JaHHOW TEeMIIepaType; NaBJICHUs HACHIIIEHHOIO BOJSHOIO Iapa; ONpPEIETCHUsl YACIbHOW TEIIOEMKOCTU
BEILIECTBA;

— NOHMMAHUE TMPUHLMUIOB JEHUCTBUSA KOHIAEHCALIMOHHOTO U BOJOCHOTO TMIPOMETPOB, MCUXPOMETPA, JABUTATEISl BHYTPEHHETO CrOPAHMS,
MapoBOil TypOMHBI U CIIOCOO0OB obecriedeHusi 0€30MaCHOCTU MPH UX HCIIOIb30BAHHH;

— IOHMMAaHHE CMBICIIA 3aKOHA COXPAHEHUS U IPEBPAILICHUS SHEPTUU B MEXAHUYECKUX M TEIUIOBBIX IIPOLIECCAX U YMEHUE MPUMEHSTh €ro Ha
MIPaKTHUKE;

— OBJIQZICHHE CIOCOO0aMH BBIIOTHEHUS PACUETOB JJISl HAXOXKICHHS: YIAEIbHON TEIIOEMKOCTH, KOJIMYECTBA TEIUIOTHI, HEOOXOIUMOTO st
HarpeBaHMs Tella WIK BBIIEISIEMOTrO MM MPU OXJAXKACHUH, YACIbHOW TEIUIOThl CrOpaHUs TOIUIMBA, YJIEIbHON TEIUIOTHI IUIABJICHUS, BIAXKHOCTHU
BO3/1yXa, YACIBbHOU TEIJIOTH TapooOpa3oBanus U kKouaeHcauu, KI1J[ TerioBoro nBurarerns;

— YMEHHUE UCII0Ih30BaTh MOTYyYEHHbIE 3HAHUS B MIOBCETHEBHOM JKU3HU (IKOJIOTHSI, OBIT, OXpaHa OKPYKAIOIIEH CPeIbl).

DJIeKTPpUYECKHe SIBJICHUSI

— MMOHUMAaHHE U CIOCOOHOCTH OOBSICHATH (PU3NYECKUE SBICHUS: IJIEKTPU3ALUS TeJl, HarpeBaHHe MPOBOJHUKOB JJEKTPHUECKHM TOKOM,
ANEKTPUUYECKUN TOK B METAJUIAX, AIEKTPUUECKHUE SIBJICHUS C TO3ULIUUA CTPOCHUS aTOMa, JEHCTBUSI SJIEKTPUUYECKOTO TOKA;

— YMEHUE U3MEPATH: CUITY DJIEKTPUUYECKOT0 TOKA, IJIEKTPUUECKOE HAIIPSIKEHUE, DIEKTPUUECKUN 3apsl, JJIEKTPUUECKOE CONPOTUBIICHUE;

— BJIAJICHUE SKCIIEPUMEHTAIbHBIMU METOAaMH UCCIEA0OBaHUS 3aBUCUMOCTHU: CHJIBI TOKA Ha YYaCTKE LEMU OT JIEKTPUUECKOTO HAMPSKEHUS,
AIEKTPUUYECKOTO COMPOTUBIIEHUS MPOBOIHUKA OT €r0 JIMHBI, IJI0IIA 1 MONEPEYHOT0 CEUEHH U MaTepHaa;

— MMOHMMAaHHE CMBICIIAa OCHOBHBIX (PM3NYECKUX 3aKOHOB U YMEHHE MPUMEHSTh WX Ha MPAKTHUKE: 3aKOH COXPAHECHUS dJIEKTPUIECKOTO 3apsiia,
3akoH OMa aJig ydyacTka 1enu, 3akon xoyns—Jlenua;

— MMOHUMAaHHE TPHHIIUIA JEHCTBUS DIEKTPOCKOIA, JJIEKTPOMETPa, TaJbBaHUYECKOTO JJIEMEHTAa, aKKyMyisTopa, (OHapuKa, peocraTa,
KOHJICHCATOPa, JITaMIThl HAKAJTMBAHUS U CIIOCOOOB 0OecTieueHrs 0€30MMacHOCTH TIPH MX HUCIIOJIH30BaHUN;

— BJIAJICHUE CIOCOOAMHU BBITIOJIHEHHS PACUYETOB JJISI HAXOXKIACHHUS: CHJIBI TOKA, HAIMPSDKEHUS, COMPOTHUBIICHUS TPH MapALICTbHOM M
MOCJIEI0BATEIHLHOM COECAUHEHUH IPOBOJAHUKOB, YJEIBHOIO COMPOTUBICHHS POBOJAHNUKA, PA0OOTH U MOUTHOCTH 3JIEKTPUUECKOTO TOKA, KOJMYECTBA
TEIUIOTHI, BBIIETIIEMOTO MPOBOTHUKOM C TOKOM, EMKOCTH KOHJIEHCATOPa, PaOOThI AIEKTPUIECKOTO MOl KOHIEHCATOPa, SHEPTUU KOHIEHCATOPa;

— YMEHHE WCIIOJIb30BAaTh IIOJYYCHHbIC 3HAHUS B TIOBCETHEBHON JKM3HH (IKOJIOTHS, OBIT, OXpaHa OKpPYXKAIOIIEW Cpelbl, TEXHHKA
0€301acHOCTH).



DJIeKTPOMATrHUTHBIE SIBJIEHUS

— [MOHUMAaHHE U CIIOCOOHOCTh OOBACHATh (PHU3MYECKHE SBJICHUSA: HAMAarHUYCHHOCTHh JKelie3a W CTajlM, B3aMMOJICHCTBHE MarHHWTOB,
B3aMMO/ICHCTBUE MMPOBOTHUKA C TOKOM U MAarHUTHOW CTPEJIKH, JICHCTBHE MAarHUTHOTO ITOJISl HA TPOBOIHKMK C TOKOM;

— BJIJICHHE YKCIIEPUMEHTAILHBIMA METOJIAMHU MCCIICAOBAHMS 3aBUCMMOCTH MarHUTHOTO JICHCTBHUS KAaTyIIKH OT CHJIbI TOKA B IICTIH;

— YMCHHME HCIIOJIb30BAaTh IIOJIYYCHHBIC 3HAHUS B TIOBCEIHEBHON JKM3HHM (IKOJIOTHs, OBIT, OXpaHa OKPYXKAIOIICH Cpelbl, TEXHHKa
0€30IaCHOCTH).

CBeTOBbIE SIBJICHUS

— MMOHUMAHKE U CIIOCOOHOCTHh OOBSCHATh (PU3MUYECKUE SIBICHHS: MPSIMOJIIMHEHHOE PACcIPOCTPaHEHHE CBETa, 00pa30BaHUE TCHHU W TOJTYTEHH,
OTpaKCHHE U TIPEJIOMJICHHUE CBETA;

— YMCHHE U3MEPATh (POKYCHOE PACCTOSIHUE COOMPAIONICH JTMH3bI, ONTHYSCKYIO CHITY JIMH3BI;

— BIIQJICHUE JKCIEPUMCHTAIBHBIMH METOJAMU WCCIICAOBAHMS 3aBHUCHMOCTH: HM300PKEHUS OT PACIOIOXKCHHUS JIaMIIbl HAa PAa3IMYHBIX
PaCCTOSHUSAX OT JIMH3BI, YTJIa OTPKEHUS OT yTJiia MaJICHUs CBETa Ha 3ePKaJio;

— [MOHUMAHHUE CMBICJIA OCHOBHBIX (DU3MYECKUX 3aKOHOB M yMCHHE MPUMCHATh WX HA MPAKTUKE: 3aKOH OTPAKCHHS CBETA, 3aKOH
MIPEJIOMIICHHUS CBETA, 3aKOH MPSAMOJIHMHEHHOr0 pacnpoCTpaHEHUs CBETa,

— pa3nuuaTth (QOKYC IMH3bI, MHUMBIH (DOKyC U (DOKYCHOE pACCTOSHHUE JIMH3BI, ONTUYECKYIO CHUIY JUH3BI M ONTHYECKYI0 OCh JIMH3HI,
COOMPAIOIIYIO M PACCEUBAIONIYIO TUH3bI, H300paXKeHUS, JaBaeMble COOMparoIIel 1 paccenBaroIIel TMH30H;

— YMEHHE UCIOJIb30BaTh MONyUYE€HHBIE 3HAHUS B IOBCETHEBHOW KU3HU (IKOJIOTHS, OBIT, OXpaHa OKPYKAIOIIEH CPEIbI).

9 kiaacc (68 4, 24 B HeTETI0)

3aKoHbI B3aHMO/CHCTBHSI M IBUKCHHS TeJl

— IIOHUMaHHE U CMOCOOHOCTh ONKCHIBATH U OOBSICHATH (PU3NYECKHE SBICHUA: MOCTYyNATeNbHOE IBM)KEHHE, CMEHA JHS M HOYM Ha 3eMle,
CBOOO/IHOE MAJICHUE TeJl, HEBECOMOCTbD, JIBHXKEHHE MO OKPY>KHOCTH € IOCTOSIHHOM MO MOJTYJ IO CKOPOCTBIO;

—3HaHWe U CIOCOOHOCTh JaBaTh ONpPEACICHUS/ONMUCAHUS (PU3MUECKUX MOHATHI: OTHOCHTEIBHOCTH JBIIKEHHs, T'€OLIEHTpUYECKas |
TeJIMOLEHTPHYECKAsi CHCTEMBbl MHpa; [mepBas KOCMUYECKas CKOPOCTh]|, pEakTHBHOE JBHXXEHHE; (U3NYECKUX MOJeNeil: MarepuanbHas TOYKa,
cUCTeMa OTcueTa; PU3NYECKUX

B kBazpaTHble CKOOKM 3aKJIOYEH MaTepual, He SBJSAIOMIMNACS 00sA3aTeNbHBIM ISl W3YyYCHMS.BEJIMUYUH: IepeMelIeHHe, CKOpPOCTh
PABHOMEPHOTO NMPSIMOJIMHENHOTO JIBU)KEHHS, MTHOBEHHAsI CKOPOCTh M YCKOPEHHE ITPU PAaBHOYCKOPEHHOM IPSIMOJIMHEMHOM JBUXEHUH, CKOPOCTh U
LIEHTPOCTPEMUTENBHOE YCKOPEHHE TP PABHOMEPHOM JIBUKEHUH TE€JIA 110 OKPY>KHOCTH, UMITYJIbC;

— IIOHMMAaHHEC CMBICJIa OCHOBHBIX (I)I/I3I/I‘ICCKI/IX 3aKOHOB: 3aKOHBbI HLIOTOHa, 3aKOH BCCMUPHOTO TATOTCHUS, 3dKOH COXPAaHCHHUA UMITYJIbCA,
3aKOH COXpaHEHUs SHEPIUu U

— yMEHHE IPUMEHATh X Ha IPAKTUKE;

— YMCHHUC NPUBOIHUTHL MNPUMCPLBI TCXHUYCCKUX yCTpOfICTB N JKHBBIX OPraHu3MOB, B OCHOBC IICPCMCIICHUSA KOTOPLIX JICKUT IMPUHIAIL



PEaKTUBHOTO JIBI)KEHUS; 3HaHUE U YMEHHE OOBSICHATH YCTPOMCTBO U IEWCTBUE KOCMUYECKUX PAKET-HOCUTEINECH;

— YMEHHE HU3MEPATh: MTHOBEHHYIO CKOPOCTh U YCKOPEHHE IPU PAaBHOYCKOPEHHOM IMPSMOJIMHEHHOM JBUXEHUH, LEHTPOCTPEMUTEIBLHOE
YCKOpPEHHUE IIPU PABHOMEPHOM JIBUKEHUU 110 OKPY>KHOCTH;

— YMEHHE UCIO0JIb30BATh MOJyYE€HHBIE 3HAHUSI B IOBCEIHEBHON KHU3HU (OBIT, IKOJIOTHSA, OXPaHa OKPYKAIOIIEH CPeIbl).

Mexannyeckne KoJjie0aHusi M BOJHBL. 3BYK

— TIOHMMaHUE€ M CIIOCOOHOCTh ONUCHIBaTh M OOBSICHATH (PU3MUECKHE SIBICHUA: KOJNEOAHMS MAaTeMaTH4YeCKOro U MPY>KUHHOTO
MAasITHUKOB, pe30HaHC (B TOM qucie 3BYKOBOH), MEXaHUYECKHE
BOJIHBI, JUIMHA BOJHBI, OTPaKEHUE 3BYKa, 3X0; 3HAHUE M CIIOCOOHOCTH JaBaTh OIpeAeNeHHs (PU3NYECKUX TMOHATUH: CBOOOJHBIE KOJeOaHWS,
Koyie0aTenbHas CHCTeMa, MAasTHHUK, 3aTyXarollue KoJjeOaHWs, BBIHYXICHHBIE KOJEOaHHs, 3BYK M YCJOBHS €r0 PaclpOCTPaHEHHS;(PHU3HUECKIX
BEJIMYMH: aMIUIMTY/a, IEPUO U YacTOTa KoJiebaHuii, COOCTBEHHAs 4acTOTa KoJebaTeabHONU CUCTEMBI, BBICOTA, [TeMOp |, [POMKOCTH 3ByKa, CKOPOCTh
3ByKa; (PU3NYECKUX MOJIeTIEH: [TapMOHNYECKHUE KOJIeOaHus |, MATEMAaTUIECKUN MASITHHK;

— BJIICHUE SKCIIEPUMEHTAJIbHBIMA METOJIaMHU MCCIIEA0BAHMSI 3aBUCUMOCTH MEPUO/Ia U YaCTOThI KOJIEOaHUHM MasgTHUKA OT JUIMHBI €70 HUTH.

DJIeKTPOMArHUTHOE T10J1e

— TIOHMMaHHUE M CIOCOOHOCTh OMHCHIBATh M OOBSICHITH (PU3HUECKHE SIBICHUS/TIPOIIECCHI: AJIEKTPOMArHUTHAS UHAYKLUSA, CAMOUHIYKIHS,
[IPEIOMJIEHUE CBEeTa, JIWCIEPCHUsl CBETa, IMOTJIOLIEHUE M MCIYCKaHHWE CBETa aTOMAaMM, BO3HHKHOBEHHE JMHEMUYaThIX CIIEKTPOB HUCIYCKAHUS H
IIOTJIOLICHMS;

—3HaHWe M CIIOCOOHOCTh [JaBaTh ONPEICNCHMs/ONUCAHUs (U3NYECKUX IOHATHIA: MarHUTHOE I0Jie, JIMHUM MAarHUTHOW WHJIYKIIMH,
OJTHOPOJTHOE W HEOJHOPOJHOE MAarHWTHOE II0JI€, MArHUTHBIA IIOTOK, IIEPEMEHHBIM JJIEKTPUYECKUMH TOK, JJIEKTPOMAarHUTHOE TMOJE,
AJIEKTPOMAarHUTHBIE BOJIHBI, 3JEKTPOMAarHUTHbIE KOJeOaHus, paJuOCBA3b, BUIAUMBIA CBET; (U3NYECKUX BEIMYMH: MarHUTHas WHAYKLHUSA,
WHIYKTUBHOCTb, IIEPUO/I, YACTOTA U aMILIUTY/Ia DJIIEKTPOMArHUTHBIX KOJIeOaHHH, TOKa3aTelH MPEIIOMIICHHSI CBETA;

— 3HaHHue (POPMYITHPOBOK, IOHUMAHUE CMBICIIa U YMEHHE IPUMEHITH 3aKOH MPEIOMIICHUS CBeTa U npaBuio JIeHIla, KBAHTOBBIX MOCTYJIaTOB
bopa;

—3HaHUE HAa3HA4YCHMs], YCTPOWCTBA M NPHUHIMIA JCUCTBUS TEXHUYECKUX YCTPOWCTB: JIEKTPOMEXAHWYECKUM WHIYKIHOHHBIM I€HepaTop
MIEPEMEHHOT0 TOKa, TpaHchopmarTop, KoedaTenbHbIN KOHTYp, AETEKTOP, CIIEKTPOCKOII, CrieKTporpad;

— [moHMMaHUe CYyTH METOJia CTIEKTPaIbHOIO aHAJIN3a U €r0 BO3MOXKHOCTEH .

Crpoenne aToMa M aTOMHOI0 si/Ipa

— IOHUMAaHHUE U CIIOCOOHOCTD ONUCHIBATh U OOBACHATH (PU3NYECKHE SBICHUS: PAJMOAKTUBHOCTh, HOHU3UPYIOLINE U3TYUCHHUS;

—3HaHWe M CIIOCOOHOCTh JaBaTh OMNpPECICHUs/ONUcaHus (HU3UYECKUX TOHSATUN: PaJMOAaKTHBHOCTH, aib(da-, OeTa- U raMMa-4acTHIIbI;
(UBUYECKUX MOJIEJIei: MOJIeTTH CTpOeHUs aToMoB, npesioxeHHbie [[. Tomconom u O. Pesepdopmom; mpoTOHHO-HEHTPOHHAS MOACIH aTOMHOTO
A1pa, MOJENb Tpoliecca JeNieHUs sapa aroMa ypaHa; (PU3MUYECKUX BEJIMYMH: TOTJIOLMICHHAs J103a M3JIy4eHHs, KOX(PQPHUIMEHT KadecTna,
SKBUBAJICHTHAs 71034, IEPUOJ TOJypacIaia;

— YMEHHUE TIPUBOAUTH MPUMEPHI U OOBSICHATH YCTPONCTBO M MPUHIIUI JCHCTBUS TEXHUYECKUX YCTPOMCTB M YCTAHOBOK: cUeTUHWK [ elrepa,
Kamepa BunbCoHa, y3bIpbKOBast KaMepa, sIepHbII peakTOp Ha MEUICHHBIX HEUTPOHAX;



— YMEHHE U3MEPSTh: MOITHOCTH 1035l PAUOAKTUBHOTO U3TYUECHHUSI OBITOBBIM JO3UMETPOM;

—3HaHue (OPMYIMPOBOK, TOHUMAHUE CMbICIIA U YMEHHE NPUMEHSTh: 3aKOH COXPAHEHUs MAacCOBOTO 4MCia, 3aKOH COXPAaHEHHs 3apsja,
3aKOH PaJIMOaKTHBHOTO pacraja, MPaBUiIo CMEIICHHS;

— BJIaJICHUE DSKCIEPUMEHTAJIBHBIMI METOJAaMHU HCCIECIOBAHHMS B MPOLECCe HM3YYCHUS 3aBHCHMOCTH MOIHOCTH H3JIyYEHHs MPOIYKTOB
pacmajzia paJioHa OT BPEMEHH;

— IOHUMAaHHE CYTH SKCIIEPUMEHTAIBHBIX METOIOB UCCIIEIOBAHMS YaCTHUI;

— yMEHHE HCHOJIb30BaTh IIOJYYEHHbIE 3HAHUS B IIOBCEJHEBHOW >KM3HU (OBIT, SKOJIOIMs, OXpaHa OKpYKAIOLIeW Cpelbl, TEXHHKa
0€30MacCHOCTH | Jp.).

Crpoenue u 3Bosonusi Beestiennoit

— yYMEHHE I0JIb30BaThCS METOJAMU HAY4YHOTO MCCIICAOBAHUS SBJICHUM MPUPOJBI: NPOBOIUTH HAOIIOIEHUS, IUIAHUPOBATH U BBIOJIHATDH
HKCHEPUMEHTBI, 00pabaThIBaTh pe3yabTaThl M3MEPEHUM, NPEACTaBIATh PE3yJabTaTbl U3MEPEHUIl ¢ MOMOIIBI0 Tabnul, rpadukoB u (opmyi,
OOHapyKUBATh 3aBHCUMOCTU MEXAY (GU3NYECKUMHU BEIWYHMHAMH, OOBSCHATH PE3yAbTAThl U JENaTh BBHIBOJIBI, OLIEHUBATh I'PAHUIIBI TIOTPEIIHOCT i
pe3yIbTaTOB U3MEPEHU;

— pa3BUTHE TEOPETHUYECKOTO MBIIUICHUS] HAa OCHOBE (POPMHUPOBAHUS YMEHHMH yCTaHAaBIMBaTh (DAKTbI, pa3uyaTh NMPUUUHBI U CIEICTBUSA,
WCTIOJIB30BATh (PU3UIECKUE MOJIEIH, BBIIBUTATH TUIIOTE3bI, OTHICKUBAThH U ()OPMYIIMPOBATH JJOKA3aTEIILCTBA BBEIIBUHYTHIX TUTIOTES.

— IIpe/ICTaBJICHUE O COCTAaBe, CTPOCHUH, IPOUCXOKJICHUN 1 Bo3pacTe COTHEUHOW CHCTEMBI;

— yMEHHE MPUMEHATh (PU3HUECKUE 3aKOHBI JUIs1 00BSICHEHUS IBUKEHUs TU1aHeT COJIHEYHOM CUCTEMB,

—3HaTh, YTO CYLIECTBEHHBIMH MapaMeTpamMM, OTJIUYAIOUIMMM 3Be€37bl OT IUIAHET, SBIAIOTCS HMX MAacChl M HCTOYHHMKH SHEPrHH
(TepMosiiepHbIE peaKkIMK B HEIpax 3B€3] M paJIMOAKTUBHBIE B HEJIPAX IJIAHET);

— CpaBHMBAaTh (U3MUECKHE U OPOUTAIbHbIE MapaMeTphl MIAHET 3€MHOM IPYMIMbl ¢ COOTBETCTBYIOUIMMHM MapaMeTpPaMH IUIAHET-TUTAaHTOB U
HaXO/UTh B HUX 00IIee U pa3InyHOE;

— 00bsicHATh cyTh 3¢pdekra X. [lomnepa; dopmynupoBaTh U OOBSICHATH CyTh 3akoHa . Xa0bna, 3HaTh, YTO ITOT 3aKOH SIBUJICA
JKCIIEPUMEHTAIBHBIM ITOATBEPKIACHUEM MOJIEIIN HECTAlMOHApHON Beenennou, oTkpbiTot A. A. @puaMaHOM.
OcHoBHOE coaep:xaHue

PDu3uKa 1 pu3nyecKue MeToAbl H3y4eHH MPUPOALI

®uznka — Hayka o npupozae. Habmionenue u omnucanue ¢usnyeckux sipiaeHuil. dusndeckue npudbopsl. dusnueckne BeTMUMHBI U UX
usmepenue. lloepewnocmu usmepenuu. MexayHaponHas cuctemMa eauHUL. (DU3MYECKUH SKCIepUMEHT M (usnudeckas teopusi. Dusuueckue
moOenu. Ponb MaTemMaTHKu B pa3BUTHH pusnku. Ousnka u texHuka. Gusnka v pazBUTHE NPEICTaBICHUNA 0 MaTEpHaAIbHOM MUPE.

Hemoncmpayuu

[TprMepbl MEXaHNYECKUX, TEIUIOBBIX, AEKTPUUECKUX, MATHUTHBIX U CBETOBBIX sIBIEHUI. PU3ndeckue npuoopsl.

Jlabopamopuvie pabomol u onvimul



OrnpeneneHne LEeHbl ASJICHUS KAl U3MEPUTEILHOTO npn6opa.ll/I3MepeHHe unHbL. M3Mepenne o0bema KUAKOCTU U TBEPIIOTO TeJa.

N3mepenue temMneparypsl

Mexannuyeckue siBJeHHUS

Mexanunueckoe aBmxeHue. OmuocumenvHocmov Osudicenus. Cucmema omcuema.Tpaekrtopus. Ilyts. IlpsmonuneiliHoe paBHOMEpHOE
nBrkeHrne. CKOpoCTh PaBHOMEPHOIO MPSMOIMHENHOT0 ABMKEHUA. MeTOIbl H3MEpPEHUsI PACCTOSIHUS, BPEMEHH U CKOPOCTH.

HepaBnomepHoe naBmwkeHue. MrHOBEHHass CKOpOCTb. YckopeHue. PaBHoyckopeHHoe asmkeHue. CBoOoaHoe manenue Tten. ['paduku
3aBUCUMOCTH IIyTU U CKOPOCTH OT BPEMEHHU.

PaBHOMEpHOEABIIKEHHETIO OKPYKHOCTHU. [lepros u gacTora oOparieHusl.

SIBnenune unepuuu. Ilepseiit 3akon Herorona. Macca tena. [notHocTh BemecTBa. MeToasl U3MEpEHUS MAaCcChl U INIOTHOCTH.

B3aumoneiictue ten. Cuna. [IpaBuiio cioxeHus cui.

Cuia ynpyroctd. MeToabl U3MEPEHUS CUIIBI.

Bropoii 3akon Herorona. Tperuit 3akon HeroTona.

Cwia TsxkecTH. 3aKOH BCEMHUPHOIO TArOTe€HUsA. VCKycCTBEHHbIE CHOYTHUKU 3eMid. Bec mena. Heeecomocmw. ['eoyenmpuyeckas u
2eNuUoYeHmpu4ecKas Cucmemvl Mupa.

Cuna tpeHus.

MoMeHT cuibl. Y ci0BUs paBHOBECUS poruara. [lenmp masxcecmu mena.Ycnoeus pasnogecus mei.

Hmnynbc. 3akoH COXpaHeHUs UMITyIbca. Peakmugnoe dsudicenue.

Pabora. MomHocts. Kunernueckas sHeprusi. IloTeHumanbHas sHeprus B3aMMOAEMCTBYIOUIMX TeJ. 3aKOH COXPAaHEHHUS MEXaHWYEeCKOU
sHepruu. [Ipocteie Mexanu3mel. KoadduimeHT nonesHoro aeiicteus. MeToibl u3MepeHus YHEPTUH, pabOThl U MOIITHOCTH.

Hasnenue. AtmocepHoe naBinenue. MeToasl u3mepenus nasieHus. 3akoH [lackans. [uopasiuveckue mawunsl. 3akon Apxumena. Yenoegue
N1aeaHus mel.

Mexannueckue koneOanus. [lepuoo, uyacmoma u amnaumyoa koaebaumuu. Illepuoo konebanuii mamemamuyecko20 U NPYHCUHHOSO
MAAMHUKOS.

MexaHudeckue BOJHBL. /[nuna 0Hbl. 3BYK.

Hemoncmpayuu

PaBHOMepHOE mipsiMonHHEITHOE aBMXeHHE. OTHOCHTENBHOCTh JIBIKEHHS. PaBHOYCKOpeHHOEe nBrkeHne. CBOOOHOE TaJeHUE Tel B TPyOKe
Herorona. HanpasiieHne cKOpOCTH NpH paBHOMEPHOM JIBXKEHHMH 10 OKPYKHOCTH. SIBlIeHHe nHepuuu. B3anmozeiicTBue Ten. 3aBUCHMOCTD CHJIBI
ynpyrocta ot aedopmaruu npyxusasl. Crnoxenue cui. Cuna tpeHusi. Bropoit 3akon Hetotona. Tperuit 3akoH HproroHa. HeBecomocTh. 3akoH
COXpaHEHHUs UMIyJbca. PeakTuBHOE ABMkKeHUE. MI3MeHEHNEe SHEPruM Teiaa NP COBEpIIeHUH PaboThl. [IpeBpamenns MEXaHUYECKON dHEPTUH U3
onHOW (opmbl B Jpyryro. 3aBUCHUMOCTH JaBICHHS TBEPJIOTO Tejda Ha OMOpYy OT JACUCTBYIOIMIEH Ccuibl M Iom@aau omnopbl. OOHapyXeHue
atMocdepHoro napieHus. M3mepenue atmocdepHOro maBieHus O6apomeTpoM - aHepomaoM. 3akoH [lackams. ['mapaBnmuyeckmii mpecc. 3aKoH
Apxumena. [Ipocteie Mexanu3Mbl. MexaHnueckue KoneOaHusi. MexaHn4ecKre BOTHBI. 3BYKOBBIC KOJeOaHus. Y CIIOBUS paclipOCTPAHECHUS 3BYKA.




Jlabopamopnuvie pabomovt u onvimul

W3mepeHne CKOpOCTH PaBHOMEPHOIO JBMKEHUA. M3ydyeHue 3aBUCHUMOCTHM IIyTH OT BpPEMEHU IIPM PAaBHOMEPHOM HPAaBHOYCKOPEHHOM
NBUKEHUU. M3MepeHue YCKOpEHHsI NPSIMOJMHENHOIO pPaBHOYCKOPEHHOro JBWKeHUs.M3mepenue cuibl auHaMmoMeTpoM. ClOKeHue Cui,
HaIIPaBJICHHBIX BJIOJIb OJJHOM IIPSIMOM.

CroxeHue cuil, HalpaBJIEHHBIX MOJ yriIoM. VccnenoBanre 3aBUCHMOCTH CHIIBI TSDKECTH OT Macchl Tena. MccnenoBanue 3aBUCUMOCTH CUJIbI
YIPYTrOoCTH OT YIUIMHEHUS MPYXUHBL. M3MepeHue KecTKOCTU MpYyKUHBI. VccienoBaHue CHIIBI TPEHHUS CKONbXeHHs. V3mepenue koddduimenra
TpeHusi CcKoybxeHus. HaxoxkneHue neHtpa TsbkecTd Iiockoro tena. Berumcnenue KIIJ[ HakimoHHON muiockoctu. M3MepeHue KUHETHYECKOM
sHepruu Tena. V3smepeHue M3MEHEHHs NOTCHLMAJIBHOW »Heprum Ttena. M3mepenme momHoctu. M3mepeHne apxumenoBod cwibl. M3ydeHue
ycloBuUll aBanus Ten. M3ydeHue 3aBUCMMOCTH Nepuofa KolieOaHuii MasgTHUKA OT IJIMHBI HUTH. M3MepeHue yckopeHus cBOOOJIHOTO MaJeHUs ¢
MIOMOIIIBIO0 MAsITHUKA. V3ydeHne 3aBUCMOCTH Teproia KojiebaHuil rpy3a Ha IPYKUHE OT MacChl TPpy3a.

TenoBble sBJICHUSA

Crpoenmne BemiectBa. TemoBoe NBMKEHHE aTOMOB M MOJIEKYN. bpoyHoBckoe nBmxenue. Juddys3us. B3ammopelicTBue yacTHIl BEHIECTBA.
Mogenu cTpoeHus ra30B, KUAKOCTEH U TBEPBIX TeN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX MOJEIEH.

TemoBoe nBuxkeHue. TermnoBoe paBHOBecue. Temieparypa U ee usMepeHue. CBs3b TEMIIEpPATypbl CO CPEIHEH CKOPOCTbIO TEMJIOBOTO
Xa0TUYECKOTO JBUKEHMSI YACTHIL.

Buyrtpennsas sHeprus. PaGora u Temomepenaya Kak CHocoObl H3MEHEHMsS BHYTPEHHEW OSHepruum Tena. Bunapl Temnonepenauu:
TEIUIONPOBOJHOCTD, KOHBEKLINS, N3iTydyeHue. KolnyecTBo TemoThl. Y 1eiabHas TEMIOEMKOCTb. 3aKOH COXPAHEHNUs SHEPTUU B TEIUIOBBIX MPOLIECCaX.
HeoOpaTtumocTs nponieccoB Temionepeadm.

Hcnapenne u xoHnaeHcanus. Haceimennslii map. BrnaxHocTs Bo3nyxa. Kumnenwe. 3agucumocmes memnepamypvi Kuneuus om OaeieHus.
[InaBneHue u KpuctauMzauus. Yoeronas menioma niasieHus u napooopazosanus. Yoenouas menioma ceopanus. Pacuer KoimdyecTBa TEIIOTHI
IIPU TEeTII000MEHe.

[Ipuntuner paboOThl TEIUIOBBIX ABUTaTeNel. [laposas mypbuna. Jleueamenv enympenuneeo ceopanus. Peaxmusnviti O0suecamens. KIIJ]
mennoeozo ogucameins. O0viACHeHue YCmpoucmea u NPUHYUNA 0eticmeusi X0J100UIbHUKA.

[TpeoOpa3zoBanus SHEPTUH B TEIJIOBBIX MALIMHAX. JKOJI02UYECKUe NPOOaeMbl UCNOTb308AHUS MENTIOBbIX MAULUH.

Hemoncmpayuu

Cxxumaemoctsb ra3oB. [Iuddys3us B razax u KuaKocTaX. Mozienab Xa0TUYECKOT0 IBUKEHUSI MoJieKyll. Mojiesb OpOyHOBCKOTO IBUKEHHUSI.

Coxpanenue o0beMa KHUAKOCTU IPU U3MEHEHUN (QopMbl cocyaa. ClenieHne CBUHIIOBBIX HWIMHAPOB. [IpuHnum AeiicTBUS TepMOMETpA.

M3MeHeHMne BHYTpEHHEH SHEprUM Tella IPU COBEPLICHUH pabOThI U MPH Teruionepenaye. TeronpoBoJHOCTh pa3IMYHbIX MaTepHAaIOB.

KonBekuus B )KuAKOCTSX U razax. Teronepenaya nmyrem usinydeHus. CpaBHEHUE YAEIbHBIX TEINIOEMKOCTEH pa3IMUHbIX BEIIECTB.

SABnenue ncnapenus. Kunenue Bonpl. [1ocTOSHCTBO TeMIiepaTypbl KUIIEHUS )KUIKOCTH. SIBIEHUS I1aBJICHUS U KPUCTAJUIU3ALINH.

W3mepeHne BIa)KHOCTH BO3/lyXa ICUXPOMETPOM WIJIM TUTPOMETPOM. Y CTPOMCTBO YETHIPEXTAKTHOTO JIBUTaTENsl BHYTPEHHETO CTOPaHUsI.

YcTpoiicTBO mapoBoii TypOUHBI

Jlabopamopnwvie pabomot u onvimul



HccnenoBanue U3MEHEHUS CO BpEMEHEM TeMIlepaTyphl OCThIBatolIEl Bobl. V3ydueHue siBeHus TemioooMeHa.

N3mepenne yaenbHOU TeIIOEMKOCTH BelecTBa. M3MepeHne BIaKHOCTH BO3yXa.

HccnenoBanue 3aBUCMMOCTH 00beMa ra3a oT JaBJICHUS [P MIOCTOSTHHOMN TeMIieparype.

DleKTpUYeCKHe U MATHUTHBbIE SIBJICHUS

DJeKTpu3anusa Tel. OJEKTpUYecKuil 3apsan. JlBa BuIa »dIEKTpUUECKUX 3apsiioB. B3auMojeilcTBue 3apsiioB. 3aKOH COXpPaHEHUS
JJIEKTPUYECKOTO 3aps/Ia.

Onektpuueckoe — mose.JleficTBue  DIEKTPUYECKOro  MOJS  Ha  JIEKTpUYecKue  3apsabl.  [IpoGooHuxu,  Ousjiekmpuku U
noaynpogooHuku.Konoencamop. Hepausi 21eKmpuyecko2o no.is KOHOeHcamopa.

[locTOSIHHBIM 3JEKTpUYECKUM TOK. HMcmoynuku nocmoannoco moxa. [ledictBus snektpuuyeckoro Toka. Cuna toka. Hanpsbkenwe.
DNEeKTpUUECKOE CONMPOTHUBIIEHUE. DJieKTpuueckas uenb.3akoH Oma A ydacTka 3JeKTpuueckod uenu. [locredosamenvroe u napannenvHoe
coeouneHus npogooHukos.Pabora m MOIIHOCTH dJEeKTpUUeckoro Toka. 3akoH JDxoyns-Jlenua. Hocumenu snekmpuyeckux 3apsioos 6 mMemannax,
NOJYNPOBOOHUKAX, dleKmpoaumax u 2azax. Ilonynpoeoonuxossie npudopbol.

OnbiT DOpcrena. MaraHuTHoe moJie TOka. B3anMoJielicTBHE MOCTOSIHHBIX MAarHUTOB. Maenummuoe none 3emnu.OnekmpomacHum. JlericTBue
MarHUTHOTO TI0JI Ha MPOBOJIHUK € TOKOM. Cuita AMriepa. dnekmpoodsuecamens. INeKmpoMacHUMHOE peie.

Hemoncmpayuu

Onektpuzanus Tei. J[Ba poja 3JIeKTpUUECKUX 3apsiioB. Y CTPONUCTBO U IeHCTBHUE 3eKTpockona. [IpoBOJHUKY U U30JIATOPHI.

DnekTpusanus yepes BiausiHue [lepeHoc 31eKTpudeckoro 3apsaa ¢ OJJHOTO Tela Ha Ipyroe. 3aKOH COXPaHEHUsI SJIEKTPUUYECKOTO 3aps/ia.

YerpoiicTBO KOHACHCATOpa. DHEPTUs 3apsHKEHHOTO KOHIeHcaTopa. MICTOYHUKH MOCTOSTHHOTO ToKa. COoCTaBIeHUE DJIEKTPUUECKOM 1IETIH.

DIIEKTPUUYECKHI TOK B SJIEKTPOIUTAX. DIEKTPOIN3. DIEKTPUUECKUN TOK B MOIYIPOBOJHUKAX. DIEKTPUUECKUE CBOMCTBA MOJYIPOBOJHUKOB.

DneKTprUuecKuil pa3psij B razax. Mi3mepeHue cuibpl Toka aMIepMeTpoM.

HabmtoieHne mocTostHCTBa CHJTBI TOKA Ha Pa3HBIX y4acTKaX HEPa3BETBICHHON DIIEKTPUUECKON I[ETH.

W3mepeHne cuilbl TOKa B pa3BETBICHHOM AIEKTPUYECKON Lenu. M3smMepeHnue HanpsKeHs! BOJIBTMETPOM.

N3yueHune 3aBUCUMOCTH JIEKTPUUECKOT0 COMTPOTUBIICHUS MPOBOJHUKA OT €T0 JJIMHBI, MJIOMIAIA MONEPEUHOT0 CEYEHUsI U MaTepHuaa.

VY nensHOe conporuBieHue. Peoctar u Mara3uH conpoTUBIeHHN. MI3MepeHne HanpspKeHW B IOCIE0BATEIbHON 3JIEKTPUUYECKOM 1EH.

3aBUCHUMOCTD CHJIBI TOKA OT HANPSHKEHUS Ha YYacTKe AJIeKTpruueckoit nenu. OnbIT pcrenaa. MarHuTHoe mojie Toka.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM. Y CTPOMCTBO 3JIEKTPOIBUTATENS.

Jlabopamopnwvie pabomovt u onvimuol

Hab6mronenue anekrpudeckoro B3aumoaeicTBus Ten COopKa IeKTPpUIEecKoi ey U U3MEPEHUE CHITbI TOKa U HanpshkeHus. MccnenoBanue

3aBUCHUMOCTH CHJIbI TOKA B MPOBOTHUKE OT HAIMPSKEHHS HA €ro KOHIAX MPHU MTOCTOSSHHOM CONPOTHUBIICHUU. MccieToBaHNE 3aBUCUMOCTH CUITBI

TOKA B 3JIEKTPUUYECKOM LENHU OT COMPOTUBJICHUS MPU MOCTOSIHHOM HanpspkeHuu. M3yueHue nocie10BaTeIbHOTO COeIMHEHUS IPOBOJHUKOB.

N3yuenue napaienbHOro COEAMHEHNs MPOBOAHUKOB. M3MepeHne conpoTUBIIEHHE ITPY TOMOIIK aMIIEpMETPa U BOJBTMETPA.

N3yueHune 3aBUCUMOCTH 3JIEKTPUUECKOr0 COMTPOTUBIICHUS MPOBOJHUKA OT €T0 JJIMHBI, IIIOMIAIN MONEPEUHOI0 CEYEHUsI U MaTepHuaa.

VY nensHoe conporuBieHue. M3amepenue paboThl 1 MOITHOCTH JIEKTPUUYECKOTO TOKA. M3ydeHune 2JIeKTPHUIECKUX CBOMCTB JKHIKOCTEH.



H3roroBieHue ralbBaHMYECKOT0 3eMeHTa. V3ydueHne B3auMoIeiiCTBUS IOCTOSIHHBIX MarHUTOB. VcclieqoBaHre MarHUTHOTO TIOJISt IPSIMOTO

IIPOBOJHMKA U KaTYIIKH ¢ TOKOM. MccienoBanue siBleHUs HAMarHMUMBaHUs xkele3a. M3yuenue npuHiuna JeiCcTBUS 3J€KTPOMAarHUTHOTO

pene. M3yuenue aelicTBUS MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. V3yueHune npuHuumna AelCTBUS AJIEKTPOABUTATEIS.

DJIEeKTPOMarHuTHbIe K0JIeOAHUSI H BOJIHBI

OnektpomarautHas uHAYKus. Oneitel @apanes. [Ipasuno Jlenna.Camounaykuus. dnekmpocenepamop. IlepeMeHHbIN TOK.

Tpancgpopmamop. Ilepedaua snekmpuyeckoil sHepeuu Ha paccmosnue. Konebamenvnulii KOHmyp. DneKkmpomacHumHbsle KoJ1e0aHus.

Dnekmpomaznummusle 801HbL U Ux ceoticmea. CKOPOCTh paCcpOCTPAHEHUS ANEKTPOMArHUTHBIX BOJIH. [IpuHyunst paouoceasu u meieguoeHus.

Csem - anexmpomacHumnas 6oana. Jlucnepcus CBeTa. Brusnue 31eKmpoMacHUmMHbIX U3LyYyeHull Ha dcusvle opeanuzmul. IlpsaMmonuneinoe

pacnpoctpaHeHue ceera. OTpaxxeHHe U MpeloMIIeHHE CBeTa. 3aKoH oTpaxeHus cseta. [lnockoe 3epkano. JInnza. @okycHoe paccTosHUe

auH3bl. @opMmyna nH3bl. OnTHyeckas cuiia JUH3bL. ['1a3 kak ontudeckas cucrema. Onruyeckue npudopsl.

JdeMoHcTpannmn

OnexrpoMaruuTHas nHAyKuus. [Ipasuio Jlenna. Camounaykius. [lonydeHue nepeMeHHOro ToKa Ipu BPALLEHUH BUTKA B MATHUTHOM I10JIE.

YcTpoiicTBO reHepaTopa MOCTOSIHHOTO TOKA. Y CTPOIMCTBO reHepaTopa MepeMeHHOro ToKa. Y cTpoiicTBo Tpanchopmaropa. [lepemsaua

AIIEKTPUYECKON SHEPTUU. DIIEKTPOMArHUTHbIE KosebaHus. CBOICTBA 311€KTPOMArHUTHbIX BOJIH. [IpuHnun aeictBust MUKpogdoHa 1

rpomkorosopurens. [Ipunnuns! paguocssasu. Mcrounnku ceera. IIpsiMonanHeHOE paclipocTpaHEeHNE CBETAa. 3aKOH OTPAYKEHUS CBETA.

N3o0pakenue B uiockoM 3epkaie. [Iperomiienue cBera. XoJ iydei B coOuparoieit JuH3e. X0/ yuel B paccenBaroniet munze. [lomyuenue

n300pakeHHi ¢ momolIbio TUH3. [IpuHIMT 1eHCTBYS TPOEKIIMOHHOTO anmnapara u gortoannapaTta. Mozens riasa. ucnepcus 6enoro cera.

[Tosryuenue 6enoro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie padomol u onvimul

W3ydeHue sBIEHUS 3J€KTPOMAarHUTHOM MHAYKIUU. V3yuenue npuHnuna neicteus tpanchopmaropa. MzydyeHnue siBaeHUs pacpoCTpaHeHus

cBera. MccnenoBanue 3aBUCMMOCTH yIJIa OTPayKeHUs OT yrila MajeHus ceera. M3ydeHne cBONCTB U300pakeHUs B IIJIOCKOM 3epKaJe.

HccnenoBanue 3aBUCUMOCTH yIJla HpeNOMJIEHUS OT yria mnajeHus cera. M3mepeHue (QOKyCHOro paccTOsHUSA cOOWparoImield JIUH3BI.
ITonyyenue

M300pakKeHHH C MOMOIIBIO coOmparotiel TuH3bl. HabmroaeHue sSiBJeHus TUCTIEPCHH CBETA.

KBanToBbI€ iIBJICHUS

Omnpitel Pezepdopaa. [Tnanerapuast Mmoaens atoma. Jlunetiuamoie onmuueckue cnekmpul. Iloenowjenue u ucnyckanue céema amomamu.

CocraB aTOMHOTO si7ipa. 3apsoosoe u maccosoe yuciaa. Aoepnvie cunvi. Iuepeus ceazu amomuuvlx s0ep. PannoakTuBHOCTH. Anbda-, 6eTa- u

ramma-usnydenus. Ilepuoo noaypacnada. Memoowl pecucmpayuu s0epuuix uziydenui. Siaepusie peakuuu. /lenenue u cunmes soep.

Hcmounuxu snepeuu Connya u 36e30. Hoepuas snepeemuxa. /lozumempus. Bruanue paouoakmusHvlx u3nyueHuil Ha Hcugvle Op2aHu3Mul.

DKonozuyeckue npodaemsvl pabomvi AMOMHBIX INEKMPOCMAHYUL.

Hemoncmpayuu

Monens onbita Pezepdopaa. Habmogenue Tpexos yactull B kamepe Bunibcona. YeTpoilcTBO U AeiCTBUE CYETYHKA HOHU3UPYIOIIUX YaCTHII.

Jlabopamopnwvie pabomot u onvimul



Habmroienue inHedvaTbIX CleKTPOB U3JIyUEHUS.
TpeOoBaHMs K YPOBHIO OJATOTOBKHU 00y4al0IIMXCH 10 JAHHOH Y4eOHOM MporpaMMe 1 OLEHKA I0CTH/KEHUS IIAHUPYEeMbIX Pe3yJibTAaTOB
B pe3ynbrare uzyueHus: GuU3NKU YUSHUK JTOJKEH
3HATH/IIOHUMAThH
e cmblcn nonamui: GU3NYecKoe gBiieHue, (GU3NYECKU 3aKOH, BEIIECTBO, B3aUMOJICHCTBHUE, JIEKTPUUECKOE 0JIe, MAarHUTHOE T0JIe, BOJHA, aToOM,
aTOMHOE€ S1IPO, HOHU3UPYIOIIHUE U3TYYCHUS;
o cmbIC puzuYeCKUX 8eIUYUH: TIYTh, CKOPOCTh, YCKOPEHHE, Macca, IUIOTHOCTh, CUJa, JaBJIEHHE, UMIYJbC, padoTa, MOIIHOCTh, KHHETHYECKAs
OHCpPIus, MOTCHUMUAIbHAA SHCPTIH, KOBCI)(l)I/IHI/IeHT IIOJIC3HOI'O I[CflCTBH?I, BHYTPCHHAA SHEPrud, TEeMIl€parypa, KOJIUYCCTBO TCIUIOTHI, YACIbHAaA
TEIJIOEMKOCTh, BIJIAXKHOCTh BO3/yXa, OJJICKTPUUECKUN 3apsiji, CHJIa DJIEKTPUUECKOTO0 TOKA, OJJICKTPUYECKOE HaIpPsHKEHUE, SICKTPUIECKOE
COIIPOTHUBIIEHUE, pabOTa U MOIIIHOCTH SJEKTPUUECKOTO TOKA, (POKYCHOE PACCTOSIHUE JIMH3BI,
e cmbicn uzuueckux 3akonoe: Hpl0TOHA, BCEMUPHOTO TSATOTEHUS, COXPAHEHUS MMITYJIbCa M MEXaHMUYECKON SHEPruu, COXpPaHEHUs YHEPTHH B
TEIJIOBBIX IMpOLIECCaX, COXPAHEHHUs D3JIEKTPUYECKOro 3apsiaa, Oma and ydacTka asyekTpudecko wnenu, [[xoyns-JleHua, mnpsiMOIMHEHHOIO
pacnpocTpaHEHHUs CBETA, OTPAKEHUSI CBETA;
yMeTh
® onucvlgamsv u 00vACHAMYL pu3uyecKue A61eHUA: PABHOMEPHOE NPSIMOJIMHEIHOE BUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE BUYKEHUE,
MEXaHWYeCKHe KoJeOaHus u BOJIHBI, TCIIOIIPOBOAHOCThb, KOHBCKIWIO, HW3JTYYCHUEC, HWCIHApPCHUC, KOHIACHCAI[UIO, KWUIICHUC, IIJIaBJICHHUC,
KPUCTAJUTU3ALIUIO, AJICKTPU3AIUIO TEJ, B3aUMOJICHCTBHE SJIEKTPUUECKHUX 3aps0B, B3aUMOJCHCTBHE MArHUTOB, JNEWCTBHE MAarHUTHOTO TOJs Ha
MIPOBOJIHUK C TOKOM, TEIJIOBOE JEHCTBHUE TOKA, FJIEKTPOMATHUTHYIO HHIYKILIUIO, OTPaKEHHE, MPEJIOMIIEHUE U JUCTIEPCHUIO CBETA;
* ucnoav3oeamy huzuyeckue npudOPvl U UIMEPUMENbHBIE UHCMPYMEHMbL 013 UMEPEHUA (PUIUYECKUX 6eIUYUH: PACCTOSHUS, IIPOMEKYTKA
BPEMEHH, MAaCChl, CUJIbI, JaBJICHUS, TEMIEPATYphl, BIAXXHOCTU BO3[yXa, CHIIbI TOKA, HAMPSDKEHUS, DJIEKTPUYECKOTO COMPOTUBICHHS, PabOThl U
MOIIHOCTH 3JIEKTPUUYECKOTO TOKA;
* npeocmaegnamsy pe3yiomanvl UIMEPEHUIL C ROMOUbI0 MADIUY, 2PAPUKOS U 8bIAGIAMY HA IMOU OCHOBE IMNUPUYECKUE 3A6UCUMOCIU: TIYTU
OT BpEMCHHU, CUJIbI YIIPYTOCTHU OT YJIMHCHUA IMPYXKUHBI, CUJIbI TPEHUSA OT CHUJIBI HOPMAJIBHOI'0 AaBJICHUA, ICPUOIa KOJIeOaHNI MasATHUKA OT JJINH bI
HUTH, Tepuojia KouebaHuil rpy3a Ha MpYyKUHE OT Macchl Tpy3a U OT KECTKOCTU NPYKUHBI, TEMIIEPATypbl OCTHIBAIOIIETO TeJa OT BPEMEHH, CHUIIbI
TOKa OT HAIPsDKCHUS HA YIaCTKE 1IETIH, yTiIa OTPAXKEHUs OT YIJIa MaJIeHUs CBETa, yIJla MPEJIOMIICHHUS OT YIJIa MaJIeHUs CBETa,
* gbIpadicamov pe3yivmanmovl UsMepenull u pacuemos é eounuyax Mexcoynapoonoit cucmemol;
* NPUBOOUMb NPUMEPLl NPAKMUYECKOZ0 UCHOIb306AHUA (PUIUYECKUX 3HAHUI O MEXAHUYECKUX, TEIIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX
SIBJICHHUAX,

® peuiamb 3adauu Ha npuUmMeHeHue u3yieHHblx ¢1m3uttea<ux 3AKOHO08,



* ocyuiecmensims camocmoAmenbHylli ROUCK UHHOPMALUMN €CTECTBEHHOHAYYHOTO COJIEPYKAHHUS C MCIOJIB30BAHUEM PA3IMYHBIX HCTOYHHKOB
(Y4eOHBIX TEKCTOB, CIPAaBOYHBIX M HAYYHO-TIONMYJSPHBIX H3AaHUH, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HMHrepHera), ee 00pabOTKy u
MPEJCTaBICHNUE B Pa3HBIX (opMax (CIOBECHO, C OMOIIBIO IpaKOB, MATEMATHYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);
HCI0JIb30BATh NPUOOPETEeHHbIe 3HAHUS U YMEHHS B IPAKTHYECKOH /1esiTeJIbHOCTH U NMOBCeIHEBHOM KU3HM JJI51:

e o0ecrieyeHus: 6€30IaCHOCTH B IPOLIECCE UCIIOIb30BAHUS TPAHCIIOPTHBIX CPENICTB, MEKTPOOBITOBBIX IPUOOPOB, JIEKTPOHHON TEXHUKH;

e KOHTPOJIS 32 UCIIPABHOCTBIO 3JIEKTPONPOBOKH, BOJOIPOBO/IA, CAHTEXHUKH U Ta30BBIX IPHOOPOB B KBAPTHPE;

® PAIMOHAIBHOIO MPUMEHEHHSI IPOCTHIX MEXaHU3MOB;

e OLEHKHU 0€30IacCHOCTH PaAHallMOHHOro (hOHA.

OueHka 10cTHKeHH s MJIAHNPYEeMBbIX pe3yJIbTATOB 0CBOeHHUs y4eOHO# mporpam MBI
Onwucanue GpU3NUECKUX SBICHUN U MPOLIECCOB C UCIIOIB30BaHUEM MMOHITUHHOTO amiapara MKOJIbHOTO Kypca (GU3UKH (BETMYMHBI, 3aKOHBI, MOJIEIH,
TIOHSITHSA).

[TpumeHeHne N3y4eHHbIX (PU3NYECKUX BEJIMYMH M 3aKOHOB I O0BSICHEHUS (PH3UUECKUX SBJICHUN M PEIICHHS 3a/1a4.

[Tnanupyemsblil pe3ynbpTat: Ucnonb3068ams npu 6bINOIHEHUU YUEOHBIX 3a0ad HAYYHO-NONYIAPHYIO TUMepamypy 0 u3uieckux s681eHusX, CHpagoyHble
u30anus (Ha GYMadXiCHbIX U IeKMPOHHBIX Hocumensix u pecypcwt Internet).

YMeHus1, XapakTepHu3yIole JOCTH)KEHUE IIIIaHUPYEMOIo pe3yJibTaTa:

Vcrnonb30BaTh NpH BHIIOIHEHUH YU€OHBIX 33]1a4 CIIPaBOYHBIE M3/1aHUS.

[Tpu uTeHUM HayYHO-TIOMYJISPHBIX TEKCTOB OTBEYATh HAa BOTIPOCHI 110 CO/ICP’KaHHUIO TEKCTa.

[ToHnMaTh CMBICH (PU3MUECKIX TEPMUHOB IPU YTEHUH HAYYHO-TIOMYJISIPHBIX TEKCTOB.

[TornMaTh HH(MOpPMAIIHIO, TPECTABICHHYIO B BHJIE CXeM, rpa)UKOB U TMarpaMM U MpeoOpa3oBhIBATh HHPOPMALINIO U3 OJTHOW 3HAKOBOW CHCTEMBI B
ApPYTy*o.

OueHka 10CTHKeHUH NJIAHUPYEMBbIX Pe3yJIbTATOB :

0 GU3HYECKUX ABJICHUAX:

MIPU3HAKU SIBJICHHUS, TI0 KOTOPBIM OHO OOHAPYKUBAETCS;

YCJIOBHUS, TIPU KOTOPBIX MPOTEKAET SBICHUE;

CBSI3b JIAHHOTO SIBJICHUU C JIPYTUMH;

0OBsSICHEHHUE SIBJICHHSI HA OCHOBE HAYYHOU TEOPHH,

MPUMEPHI y4eTa U UCTIOIh30BAHMUS €0 Ha TPAKTHKE;

0 (pU3UYECKHUX ONBITAX:

IeJTb, CXEMa, YCIOBUS, IIPH KOTOPBIX OCYIIECTBIISIICS OMBIT, X0/l i PE3yJIbTAThI OIIbITA;



0 (pM3UYECKHUX MOHATHAX, B TOM YHCJIe U 0 (PU3UYCCKUX BeJTUIHHAX:

SIBJICHUS] WJIM CBOMCTBA, KOTOPBIE XapaKTEPU3YIOTCS JAHHBIM MOHATHEM (BETMUUHOMN);

onpe/e’eHue NOHATHUS (BEJIMYUHDI);

(OpMyIIbI, CBSI3BIBAIOIINE JAHHYIO BETUYHHY C IPYTHMH,

€MHULIBI PU3NYECKON BETUUHHBI;

CHIO0COOBI U3MEPEHUS BETUYHHBI;

0 3aKOHAX:

(bopMyIMpOBKa U MATEMAaTUYECKOE BhIPAKEHHE 3aKOHA,

OTIBITHI, MOJTBEPKIAFOIIUE €0 CIPABEIIUBOCTD;

MIPUMEPBI yUeTa U IPUMEHEHUS HA MIPAKTUKE;

YCJIOBHSI IPUMEHUMOCTH (JIJIs1 CTApIIUX KJIACCOB);

0 (pU3UYECKUX TEOPUAX:

OTBITHOE 000CHOBAaHUE TEOPHH;

OCHOBHBI€ MTOHSATHUSA, TOJIOKEHUS, 3aKOHBI, TPUHIIUIIBL,

OCHOBHBIE CIIEJICTBUS;

MPaKTUYECKUE MPUMEHEHHS;

TPaHMIIBI TPUMEHUMOCTH (JIJIs1 CTApIIUX KIIACCOB);

0 npudopax, MexaHu3Max, MaAIIMHAX:

Ha3HAYCHHE; TPUHIIUII ICUCTBUS U CXEMa YCTPONCTBA;

MIPUMEHEHUE U TIpaBuJjIa TOJIb30BaHUS TPHOOPOM.

DusuyecKue usMepeHus.

Omnpenenenue 1eHBI JeNIEHUs U Tpejiesia U3MepeHHsI Mpudopa.

OmnpenensTh aOCOMOTHYIO MOTPEITHOCTh U3MEPEHHsI TPUOOpA.

OTbupaTh HYKHBII TPUOOP U MPABUIHHO BKIIIOUATh €TO B YCTAHOBKY.

CHuMaTh TOKa3aHUS TpUOOpa ¥ 3alKChIBaTh MX C y4eTOM aOCONIOTHOU MOTpelIHOCTH u3MepeHus. Onpenensitb OTHOCUTENIbHYIO
MIOTPENIHOCTh U3MEPEHUM.

Cnenyer yduThIBaTh, YTO B KOHKPETHBIX CIllyyasix HE Bce TpeOoBaHMS MOTYT OBbIThb NPEABABICHBI yYalIUMCs, HalpuUMep 3HAHHWE TPaHMIL
MIPUMEHUMOCTH 3aKOHOB U TEOPHUH, TaK KaK 3T I'PAaHUIIBI HE BCETIa paCCMaTPUBAIOTCS B Kypce (PU3UKH CPETHEN IIKOJIBI.
OueHke moaIexKaT yMeHUA:



° IMPUMCHATH IMOHATHA, 3aKOHBI U TCOPUU JIA OOBSICHEHNS SIBIICHUI nprupoabl, TCXHUKH; OLICHUBATH BJIIUAHUC TCXHOJOTHYCCKUX IMPOLECCCOB HA
9KOJIOTHIO OKPY’KAIOLIEH cpesibl, 370POBbE UEIOBEKA U APYTUX OPraHU3MOB;

e  CaMOCTOSITEILHO PadOTaTh ¢ y4eOHUKOM, HAYUHO-TIONYJISIpHON TuTepatypoid, nHdopmarueit B CMU u UnTepHere ;

e  pemiaTh 33124l HA OCHOBE U3BECTHHIX 3aKOHOB U (POPMYII;

e T0Jb30BATHCS CIIPABOYHBIMU TAOIUIIAMU (GU3NYECKUX BEJIUUUH.

IIpu onenke 1a00paATOPHBIX PadOT YYUTHIBAIOTCH YMCHUS:

e  IUIAHMPOBATh IIPOBEJICHUE OIIBITA;

e coOupaTh yCTAaHOBKY IO CXEME;

e TIOJB30BATHCS U3MEPHUTEIHHBIMH IIPHOOPAMH;

o IIpOBOAWTD Ha6JIIOII€HI/I$I, CHUMATDb IOKa3aHuAd U3MCPUTCIIbHBIX HpI/I60pOB, COCTaBJIATH Ta6JII/II_II)I 3aBUCUMOCTHU BCJIIMYHH U CTPOUTDH Fpa(l)I/IKI/I;

o OLCHUBATH U BBIYUCIIATH NOTPCUIHOCTHU I/ISMepeHI/If/'I;

e  COCTaBJIATh KPAaTKUM OTYET U J€NIaTh BBIBOJBI 10 MPOJIETIaHHON paboTe.

Crnenyer oOpamiaTh BHMMaHHE Ha OBJIQZICHHE YYALIMMUCSA NPaBWIbHBIM YHNOTpeOJeHHEM, MPOU3HOLICHHEM M MpPaBOMHMCAHUEM (U3NYECKUX
TEPMHMHOB, Ha Pa3BUTHE YMEHHUN CBA3HO M3JIaraTh U3y4aeMblil MaTepHall.

OneHka 0TBETOB y4aluxcst

Onenka «5» cTaBUTCS B TOM CIIydae, €CIIA yJalluics:

e OOHapyXXMBaeT BepHOE MOHMMaHUE (U3UUECKON CYIIHOCTH PACCMATPUBAEMBIX SIBICHHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, Ta€T TOYHOE
OMpPEACIICHUC U HMCTOJIKOBAHUC OCHOBHBLIX HOHSITI/Ifl, 3aKOHOB, TCOpI/IfI, a TaKXXC MpPaBUJIIBHOC OIMPCACIICHUC (1)I/ISI/I‘ICCKI/IX BCJIMUMH, UX €AUHUI U
CHO0CO00B U3MEPEHMUS;

° IMPaBHUJIbHO BBINIOJIHACT YCPTECIKHU, CXEMbI U rpa(bmq/l, COIMIYTCTBYIOIINEC OTBCTY,

e  CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COIPOBOXKIAET PACcCKa3 HOBBIMU IpHUMEpaMH, yMeeT MPUMEHUTh 3HaHWS B HOBOM CHTyallUW HpU
BBITIOJTHEHUH NTPAKTUYECKUX 3a]JaHUM;

e  MOXET YCTAaHOBUTH CBSI3b MEXIY M3y4aeMbIM U paHee M3YyYEHHBIM MaTepHAJIOM IO Kypcy (HU3HMKH, a TakKe C MaTepuanoM, YCBOSHHBIM MpHU
U3Y4YEHHUH JPYTUX IPEIMETOB.

Onenka «4» CTaBUTCS, €CJIM OTBET YJIOBJIETBOPSET OCHOBHBIM TPEOOBAaHUAM K OTBETY Ha OLICHKY «5», HO Y4YaIlMiCs HE MCIOJb3YeT COOCTBEHHbIH
IJIaH OTBETA, HOBBIC NIPUMEPLI, HC IPUMCHACT 3HAHUA B HOBOM CUTyalliu, HC HMCIIOJIB3YCT CBA3M C paHCC U3YYCHHBIM MATCPHAIIOM U MATCPHAJIOM,
YCBOCHHBIM IIPY U3YYEHUHU APYTUX MPEIMETOB.

Onenka «3» craBUTCA, €clny OOJblIasg YacTh OTBETAa YJOBIETBOPsSET TPEOOBAHMSAM K OTBETY Ha OLEHKY «4», HO B OTBETe OOHApyKUBAKOTCS
OTAENbHbIE MPOOEIbl, HE MPEMATCTBYIOIME JaJbHEHIIEMY YCBOCHHMIO NMPOrpaMMHOIO Marepuala; ydaliuiics yMeeT NPUMEHATh IOJIy4YEHHBbIE



3HAHUS MPH PEUICHUHU MPOCTHIX 33]au C MCIOJIb30BaHUEM TOTOBBIX (POPMYJI, HO 3aTPYAHSETCS MPH PELICHUU 337134, TPeOYIOIMX MpeoOpa3oBaHus
bopmyL.

Onenka «2» cTaBUTCS B TOM Cllyyae, €CJIM YYallMWACS HE OBJaJe] OCHOBHBIMU 3HAHMSIMM W YMEHHUSMH B COOTBETCTBUU C TPEOOBaHHSIMU
IPOTPaMMBI.

B nucbMeHHBIX KOHTPOJIBHBIX Pab0Tax yYUTHIBAETCS TAKKe, KAKYI0 YaCTh paOOThI BHIITOJIHUI YYCHHUK.

Ouenka 1a06opaTopHbIX padoT:

OrnenHka «5» CTaBUTCS B TOM CIIy4ae, €ClId yJaluiics:

e BBHINOJHWI paboTy B NOJTHOM 00BEME C COOII0IEHHEM HEOOXOJMMOM MOCIE0BATEIHbHOCTH MPOBEACHUS ONBITOB M U3MEPEHU;

e CaMOCTOSITETIFHO M PAallMOHAIBHO CMOHTHPOBAI HEOOXOANMOE 00OPYAOBAaHHUE, BCE OMBITHI MPOBEJ B YCIOBUSAX U PEKHUMaX, 00ECIICUNBAIOLIIX
10JIy4Y€HHUE IPAaBUIIbHBIX PE3Y/IbTaTOB U BBIBOJOB; COOJII01al TpeOOBaHUS O€3011aCHOCTH TPY/a;

e B OTYETE MPABWJIHHO U aKKyPaTHO BBITIOJHSII BCE 3aIUCH, TAOIUIIBI, PUCYHKH, YEPTEKH, rpaduka, BEIYUCICHHS;

e  TPABWIBHO BBINOJIHWI aHau3 morperHocteit (IX kmace).

Ornenka «4» cTaBUTCS B TOM CIIy4ae, €CJId OBLIH BBIOJIHEHBI TPEOOBAHUS K OLIEHKE «5», HO yUallluiics TOMYCTHI HeJOUEThl WIIH HEerpyOble OIMOKH
Ornenka «3» CTaBUTCS, €CIIM PE3YJIbTAT BBHITIOJTHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPABUIBHBIC BBIBOABI, HO B XOJI€ TPOBECHUS OTIbITA
Y U3MEpEeHHH ObUTH JOMYIIEHbI OIINOKH.

Onenka «2» cTaBUTCA, €CHHM PE3yNbTaThl HE TO3BOJSIOT CAENATh MPABUIBHBIX BBIBOJOB, €CIH OIBITHI, U3MEPEHHS, BBIYUCICHUS, HAOIIOICHUS
MIPOU3BOIMIIHCH HETIPABIIIBHO.

Bo Bcex ciyuasx orieHKa CHUYKAETCS, €CJIM YIYEHUK He co0JIroaal TpeOoBaHus 0€30MacHOCTH TPY/Ia.



