1.ITosscHuTENbLHAA 3aNMUCKA

Pabouas yueOHas mporpamma COCTaBJ€HAa Ha OCHOBAaHHMHU CIICAYIOIIUX HOPMATHBHO-TIPABOBBIX
JIOKYMEHTOB:

=

3akona P® «Ob ob6pazoBanuu B PO» o1 29.12.2012r.;

2. @enepa’dbHOTO TOCYAAPCTBEHHOTO 00pa3oBAaTENbHOTO CTAaHAAPTa OCHOBHOIO  OOIMIEro
obpazoBanus (OPI'OC O0O0) , yrBepKACHHOTO MpUKa3oM MUHHUCTEPCTBA 00pa30BaHMs U HAYKH
P® or 17.12.2010 1. Ne 1897;

3. IlpuMepHbIX MporpaMM OCHOBHOTO 00mIero oOpa3oBaHHs IO y4eOHBIM mpeameTam.— M.:
ITpocsemenue, 2010. (CtanmapTsl BTOPOro MOKOJIEHHUS);

4. Amtopckoit  mporpammoirt  E.M. T'yrauk, A.B. Ilepemmkun  (IIporpamMmsr st
obmieo0pazoBarenbHbIX yupexacauii. dusnka. Actponomus.7-11 xin./ coct. E.H. Tuxonosa
M.: ipoda, 2013.).

5. Ilpukasza MunucrepctBa oOpazoBanuss W Hayku Poccuiickoir @enepamun (MuHOOpHAYKH
Poccun) ot 19 nexabps 2012 r. N 1067 r. Mocksa "O6 yTBepxaeHuu (enepanbHbIX MepeuHeit
y4€OHUKOB, PEKOMEHJOBAHHBIX (JOMYILIEHHBIX) K MCIOJIb30BAaHUIO B 00pa3oBaTEIbHOM
mpolecce B 00pa30BaTEIbHBIX YUPESKICHUSX, PEATH3YIOIIUX 00pa30BaTENIbHBIE MPOrPaMMBI
o0miero o0pa3oBaHUs W UMEIOIIUX TOCYJapCTBEHHYIO akkpemuTanuto, Ha 2015/16 y4ueOHbIii
roxn";

6. Yue6uoro mrana MAOY COIII Ne 64;

7. TpebGoBaHuil K OCHAIICHUIO 00PAa30BATEIBHOIO MPOIECCa B COOTBETCTBUH C COJIEPKATEIbHBIM
HAIOJIHEHUEM  Y4YeOHBIX TpPEAMETOB  (elepaJbHOro KOMIIOHEHTa TOCYJapCTBEHHOTO
oOpazoBarensHoro crangapra (IIpukas Munobpuayku Poccuu ot 04.10.2010 r. N 986);

8. CanlluH, 2.4.2.2821-10 «CaHHTapHO-3ITUAEMHUOJIOTHYECKUE TPEeOOBaHUS K YCIOBUSAM U
opraHu3ani  0o0ydeHHs B  00IIE0Opa30BaTENbHBIX  YUPESKICHUSIX»  (YTBEPKIACHHBIE
IIOCTaHOBJICHHEM [ J71aBHOTO TOCYIapCTBEHHOr0 CaHMTapHOro Bpada Poccuiickoit denepanuun
29.12.2010 r. Ne189);

Pabouas mporpamma KOHKpETU3UPYET COAEpKaHUE MPEIMETHBIX TeM 00pa30BaTEIbHOIO CTaHJapTa U
na€T pacmpeneneHre y4eOHBIX 4YacoB MO pasfenaM Kypca GU3MKM A7 8 Kiacca ¢ yué€ToM
MEXIPEAMETHBIX CBSI3€H, BO3PACTHBIX OCOOEHHOCTEH O00ydaroIMXcs, ONpeAeseT MHUHMMAaJIbHBIN
HAaOOp ONBITOB, JIEMOHCTPUPYEMBIX YyYHUTEeNeM B Kjacce U JIa0OpaTOPHBIX, BBIMOIHIEMBIX
00yJaromMMHUCH.
O0mas xapakTepucTuKa y4e0HOro npeamera

®u3rka Kak Hayka o HanOoJiee 00LIMX 3aKOHAaX MPUPOIbI, BEICTyNAsl B KAUeCTBE yueOHOro mpeaMeTra
B IIIKOJIE, BHOCHUT CYIIIECTBEHHBI BKJIaJ] B CUCTEMY 3HAHUHN 00 okpyxaroiiem mMupe. OHa pacKkpbiBaeT
pOJIb HayKH B SKOHOMHYECKOM M KYJIbTYpPHOM pPa3BUTHUU OOIIECTBA, CIOCOOCTBYET (POPMHUPOBAHUIO
COBPEMEHHOI'0 HAYYHOI'O MUPOBO33PEHUS.
['ymanuTapHoe 3HaueHHEe (PU3MKU KaK COCTaBHOM 4acTH O0IIero 00pa3oBaHUsI COCTOUT B TOM, YTO OHA
BOOPY’KaeT MIKOJIbHUKA HAyYHBIM METOJIOM TMO3HAHMSI, TO3BOJISIFOIINM IOJIy4aTh OOBEKTUBHbBIE 3HAHUS
00 OKpY’KaroIIeM MHUPE.
3HaHue PU3NUECKUX 3aKOHOB HEOOXOIUMO JUIs U3yUeHHs] XUMUH, OMO0JI0THH, (U3ndeckoil reorpaduu,
Texaogornu, ObX.
[Tpu cocTtaBienun qaHHOU pabodel MporpaMMbl YYTEHBI peKoMeHanun MUHUCTEpCTBa 00pa3oBaHus
00 YyCWJIEHMHM MpaKTHYECKOH, SKCIEPUMEHTAIbHOM HANpaBIE€HHOCTU TMpenojaBaHus (U3UKH U
BKJIFOYEHA BHEYPOUHAs! I€SITEIbHOCTb.
®u3rka B OCHOBHOM IIKOJIE M3y4YaeTCsl HA YPOBHE PAaCCMOTPEHMS SBJIEHUN MPHUPOJbI, 3HAKOMCTBA C
OCHOBHBIMH 3aKOHaMH (PU3UKU U TIPUMEHEHUEM ITUX 3aKOHOB B TEXHUKE U TTOBCETHEBHOM JKU3HH.
H3yuenue dhusuku 6 0CHOGHOU WIKOJIE HANPABIEHO HA 0OCIUIICCHUE C1E0VIOULUX TIeTIeH:
- Pa3BUTHE HMHTEPECOB U CIIOCOOHOCTEHOOYUalOMMXCsl HA OCHOBE IEpeJadyd MM 3HAHUM U OmbITa
MO3HABATEJIbHON ¥ TBOPUYECKOMN JIE€ATEIIbHOCTH;
-MIOHUMaHUE 00YYaIOIUMUCS CMBICIIa OCHOBHBIX HAYYHBIX MOHITHA M 3aKOHOB (DU3UKH, B3aMOCBS3H
MEX1y HUMU;
- (hopmupoBaHue y 00yUaromuxcs MpeaCcTaBIeHUH 0 GU3NIECKON KapTUHE MUPA.
Hocmusicenue ymux yenei odecneyugaemcs peuieHuem cieoyiouux 3aaad:




-3HAKOMCTBO OOYYAIOLIUXCS C MemoOOM HAYYHO20 NO3HAHUSL N MemoO0aMu UCCe008aHUuss OOBEKTOB U
SIBJICHUW TIPUPO/IBI;
- npuoOpeTeHHe OOYYAIONIMMUCA 3HAHUH O MEXaHWYECKHUX, TEIUIOBBIX, 3JCKTPOMArHUTHBIX U
KBAaHTOBBIX SIBJICHUSX, (PU3NYCCKUX BEIMYMHAX, XaPAKTCPU3YIOIINX ITH SBICHUS;
- opMupoBaHUE y OOYYAIOUIMXCSA YMeHUll HabI00ams TPUPOIHBIC SIBICHUS U 6bINOJHANb ONbINbL,
nabopaTopHbIE PabOTBI M IKCHEPUMEHMANbHbIE UCCIe008aHUs C WCTOIb30BAHUEM H3MEPHTEIbHBIX
prOOPOB, UWUPOKO NPUMEHSEMBIX 8 NPAKMUYECKOU IHCUZHUL,
- OBJIaJICHHE OOYYAIONIMMHUCS TAKUMH OOWEHAYUHbIMU HNOHAMUSIMU, KaK TPHPOIHOE SIBIICHHE,
IMAUPUYECKU — YCMAHOBIEHHbIU — hakm,  npodiema,  meopemuueckuli 661600,  pe3Vibmam
IKCNEPUMEHMATILHOU NPOBEPKUL
- TOHMMaHHWE OOYYAIOIIUMHUCS OTJIMYUN HAy4YHBIX JaHHBIX OT HEMPOBEPCHHOW HWH(POPMALIUH,
[EHHOCTHHAYKH YOO081emB0peHUst ObIMOGbIX, NPOU3BOOHBIX U KVIbMYPHLIX NOMPeOHOCHell Yel08eKd.
VYueOHast mporpamma JJis 8 Kijlacca paccuuTaHa Ha 68 yacoB, 1o 2 yaca B HEEIIO

1. OcHOBHOE co/lep:KaHHe MPOrPaMMBbl

TenJioBble siBjIeHud (24 yaca)

TermtoBoe paBHOBecwe. Temmeparypa. Bruyrpenssisi sHeprus. Pabora u Teruionepenada. Bun
temonepenayn. KonnuecrBo temnotel. Mcecnapenune u konnencauus. Kunenue. BnaxxHocts Bo3gyxa.
[InaBneHue u KpucTayuM3anus. 3aKOH COXPAHEHUsI SHEPTUM B TEIUIOBBIX Ipoueccax. [IpeobpazoBanue
SHEpPIUH B teroBblx MammHax. KIIJ[ TeruoBoil MamuHbl.  DKOJOrMYecKHe HPOOIeMbl
TEII0PHEPTETUKY.

@ponmanvhvle 1adopamopHvle padomol

1.CpaBHEHHUE KOJIMYECTB TEIJIOTHI IPU CMELIMBAHUU BOJIbI Pa3HOHN TeMIIEpaTyphl.

2.0npeneneHue yaeiabHON TEIIOEMKOCTH TBEPIOTO Tea.

3.M3mMepeHue BIaXHOCTH BO3yXa.

Llemoncmpavyuu:

- IPUHLIUII JE€HCTBUS TEPMOMETDA;

- TEIUIONPOBOAHOCTD PA3INYHBIX MATEPHAIIOB;

- KOHBEKIIHUS B )KUJKOCTSX U Ira3ax;

- TeIUIoNepeiada IMyTEM U3IIy4CHU,

- ABJICHUE WCIIAPEHMUS;

- IOCTOSIHCTBO TEMIIEPaTypbl KUMIEHUS KUIKOCTH MPU NOCTOSHHOM JIaBJICHUH;

- IOHM>KEHNE TEMIIEpATyphl KUIIEHUS KUAKOCTU IIPY MOHWKEHUU J1aBIICHUS;

- Ha0JII0/IeHNEe KOH/IEHCAIlMU TapOB BOJIbI HAa CTAKAHE CO JIBJIOM.

Bueypounas deamenvrocmy:

- 00BACHUTD, UTO TaKOe MHPPA, IK30TEPMHUUECKUH, CyOInMaIus, aMOpQHbIA, U30TPOMHS, TUCCTHIIAT,
nepneTyym-moousne?

- KCClleI0BaHNE U3MEHEHUS TEMITEPaTyphbl BOJIbI, €CJIM B HEW PacTBOPHUTH COJIb;

- UCCJIEOBAaHUE TEIUIONPOBOAHOCTH ATIOMHUHUEBOM, KEJIE3HOW M JIATYHHOM KacTPIOIU OJUHAKOBBIX
pa3MepoB C OJIMHAKOBBIM KOJIMYECTBOM BOJbl HA OJJUHAKOBOM OTHE 3a OJHO BPEMsl, BBIICHUThH KaKas
KacTproJIs 0071a1aeT OOJIbIIeN TeMIONPOBOIHOCTHIO;

- HCCIIEJIOBaHME UM OOBACHEHHE BpalleHHs W YCKOPEHHs BpalleHUs OyMa)kHOM 3MeWKH Haj
BKJTIOYEHHOM JIEKTPUUYECKON JIaMIION U 00BSICHEHUE TAHHOTO SIBICHUS;

- HCCIIeIOBaHME JIBYX KYCOUKOB JIbJla 00OEpHYTHIX B O€NIyI0 M UEPHYIO TKaHb O] IeHCTBUEM
BKJIFOUEHHOM JIEKTPOJIAMIIOUKY;

- TIOCTpPOEHUE KIACCHU(PUKAIMOHHON CXEMBbl, BbIIEJSAS OCHOBAHHWEM [EJIEHUS CIOCOObI M3MEHEHUS
BHYTpPEHHEH »Hepruu (MexaHuueckas paboTa, XMMUYECKas peakiiH, B3aUMOACHUCTBUE BEILECTBA C
AIIEKTPOMArHUTHBIM TOJIEM, TEIIJIONEpeiaya, TeMI0ONPOBOIHOCTb, KOHBEKIINS, H3TyUCHHE);

- UCCJIEI0BATh TEPMOC M CHIE€NAaTh YEPTEK, OKA3bIBAIOIINI €ro YCTPONCTBO, HAJUTh B TEPMOC ropsueit
BOJBI M HaWTU €€ TeMIlepaTrypy, ONpeNeuTh KaKoe KOJIUYECTBO TEIIOTHI TepseT TepMOC B uac,
MOBTOPUTH C XOJIOJHOW BOJOH U ONpPENEIUTh KaKoe KOJIMYECTBO TEIJIOTHl TEPMOC IMpUOOpETaeT B yac,
00BSACHUTH, TIOYEMY TEPMOC COXPAHSET BEIIECTBO XOJOAHBIM JTy4Ille, YeM TEMIbIM?

- cIeTIaTh HATJISIAHBIA TPUOOp 10 0OHAPYKEHUIO KOHBEKIIMOHHBIX TTOTOKOB KHUKOCTH;




- SKCIIEPUMEHTAIbHBIM ITYTEM MPOBEPUTH Kakas BOZa ObIcTpee 3aMEP3HET, ropsiuasi WM XOJIOAHAs?
[Toctpouths rpaguKk 3aBUCUMOCTH TEeMIeEpaTypbl OT BpPEMEHH, H3MeEpsisl Yepe3 OJMHAKOBbBIE
IIPOMEXYTKH BPEMEHH TEMIIEPATYPY BOJIbI, I0KA HA TIOBEPXHOCTH OJHOW U3 HUX HE MOSIBUTCS JEN;
- U3TOTOBJIEHUE MapaduHOBON UTPYIIKU C UCIOIH30BAHUEM CBEUU U IUIACTUIIMHA.
JuiekTpUYecKHe siBJieHUus (28 yacos)
OneKkTpu3anusl Tela. DIEKTpUYECKUi 3apsa. JBa BuAa 3JIEKTPUUECKHX 3apsiioB. 3aKOH COXPAHEHMS
ANEKTPUUECKOTO 3apsiga. JnekTpuueckoe moje. [loctosHubi anekTpuueckuit Tok. Cuia Toka.
ODJIEKTPUYECKOE COINPOTUBJIEHUE. OJEKTPUUYECKOE HampskeHue. IIpOBOJHUKM, IUAIEKTPUKUA U
noJaynpoBOogHUKM. 3akoH Owma i ydacTKa dJIeKTpHYecKod menu. Pabora M MOIIHOCTB
aeKTpuyeckoro Toka. 3akoH Jxoyns — Jlenna. IIpaBuna 6e30macHOCTH npu paboTe ¢ UCTOYHUKAMU
AJIEKTPUYECKOTO TOKA.
@ponmanvrvle 1adopamopHvie pabomol
4.COopKa dJIeKTpHUYECKOH 1IeTI M U3MEPEHHE CHJIBI TOKA B €€ Pa3IMYHBIX y4acTKax.
5.M3Mepenune HanpspKeHUs Ha Pa3IiMYHbIX YYaCTKaX 3JIEKTPUYECKOW LIETIH.
6.PerynupoBanue cuiibl TOKa pEOCTATOM.
7.13MepeHue ConpoTUBIIEHUS TPOBOIHUKA IIPU MOMOIIM aMIIEpMETPa U BOJIbTMETPA.
8.M3MepeHne MOIIHOCTH U paboThl TOKA B 3JIEKTPUUECKOH JlaMIIe.
Lemoncmpayuu:
- JJIIEKTpU3ALMS TET;
- JIBa pOJ1a ANEKTPUUECKUX 3apsI0B;
- YCTPOMCTBO U JIEUCTBUE AIIEKTPOCKOIIA;
- 3aKOH COXPAHEHUs 3JIEKTPUUECKUX 3aPsI0B;
- IPOBOJJHUKU U U30JIATOPHI;
- UICTOYHUKHU MTOCTOSTHHOT'O TOKa;
- U3MEpPEHUE CUIIbI TOKA aMIIEPMETPOM;
- U3MEPEHUE HAIPSHKEHUS BOJIBTMETPOM;
- peocTar U Mara3uH CONPOTUBJICHU;
- CBOWCTBA MOJYNPOBOAHUKOB.
Bueypounas deamenvruocmy:
- U3TOTOBJIEHUE TIpocTeiero sekTpockona (byTeuika ¢ mpoOkoii, rBo3as mmHOU 10 — 15 cM, ToHKast
Oymara. B npoOky BOUTBH I'BO31b TaK, YTOOBI OH Topuas u3 He€ Ha 2 — 3 cM. lllnanka reo3ns Oyzaer
«mapukom» aiekTpockona. [lonocky ToHkoi OyMaru HakoOJIOTh HAa 3a0CTPEHHBIM KOHUMK I'BO3S, 3TO
JIETIECTKH JIEKTPOCKOIIA);
- n3mepenue KIIJ[ kunsaTmibHuKa;
- M3TOTOBJICHUE U3 KapTO(eNHuHBbl UK sI0J0Ka UCTOYHHMKA ToKa (B3sTh s6m0Kk0 minu kaprodenuny u
BOTKHYTh B HEro MEIHYK0 M IMHKOBYIO IUIACTHHKY. llomcoenunutes k 3TMM mutactuHkam 1,5 B
JaMITOUKY);
- HalTH JoMa npUOOpkI, B KOTOPBIX MOXKHO HAOIIOAATh TEIJIOBOE, XUMUYECKOE U 3JIEKTPOMAarHUTHOE
JENCTBHUE JIEKTPUUECKOT0 TOKA U ONHCATH UX;
- M3TOTOBJIEHUE AJIEKTPOMAarHuTa (HaMoTaTb HAa TBO3[b HEMHOTO IMPOBOJOKU U MOJKIIOYUTH 3TY
IPOBOJIOKY K OaTapeiike, MPOBEPUTH ACHCTBUE HAa MEIIKUX JKEJIE3HBIX MpEeIMETax);
- CPaBHHUTH aMIIEPMETP U BOJITMETP, UCIOJb3YS 3HAHUS, MMOIYYEHHbIE U3 yueOHUKAa U UHCTPYKLUHU K
npubopam, paboTy opopMHUTE B BHJIE TAOJIUIIBL;
- paboTa ¢ MHCTpYKLKEN K ceTeBOMY (QUIIbTPY, 3aIIOJHUTH TAOJIUILY MO BOIIPOCAM;
- 3aIIOJIHUTH TAOJHILY 110 MHCTPYKIUSAM JOMAIIHUX 3JEKTPOIPHOOPOB.
MarauTHble siBJieHus1 (4 yaca)

ITocrossHHBIE MarHuTHL. B3auMoaencTBue MaruuToB. MarHMTHOE T0JIE MMOCTOSIHHOTO TOKa. JlefcTBue
MarHUTHOTO TOJISl Ha MPOBOJAHUK C TOKOM. DJIEKTPOJIBUTaTeNb OCTOSHHOTO TOKA.
Dponmanvivie 1abopamopHvlie pabomol
9.C6opka PIEKTPOMArHUTa U UCIIBITAHUE €TO JICUCTBUSI.
10.M3y4yenune paboThl 2JIEKTPOABUraTENS Ha MOJIEIH.
Hemoncmpayuu:
-OIBIT DPCTENa;
- MArHATHOE T0JIE TOKA;
- IeMICTBME MarHUTHOIO NOJIs1 HA IIPOBOJIHUK C TOKOM;




- YCTPOMCTBO 3JIEKTPOIBUTATENS.
Bueypounas desmenvnocmy:
- YTO TAKO€ JIPOCCEIb, COJICHOU/, POTOpP, CTaTOP;
- U3yYE€HHUE MarHUTHOT'O MOJIS 0JI0OCOBOI'0 MAarHMTa, 1yroBOr0o MarHUTa U KaTyIIKH ¢ TOKOM, PUCYHKH
MarHUTHBIX ITOJICH;
- HU3y4EHHE CBOMCTB IOCTOSIHHBIX MAarHUTOB (MarHUT, KOMIIAC M pa3Hble BEIECTBA: pPE3UHA,
MIPOBOJIOKA, TBO3/IH, ACPEBIHHBIC OPYCKHU U T.IL.).
CgeToBble siBJieHHs (8 4YacoB)
CBer — »anekTpomarHuTHas BosiHA. [IpsmonuHeiiHoe pacnpocTpaHeHue cBeTta. OTpakeHue u
npesnomienue ceta. [Imockoe 3epkano. JInu3pl. POKycHOE PacCTOSIHME U ONTHYECKAas CHIIA JIMH3BI.
Ontuueckue nmpudopsl. Jlucnepcus ceeta.
Dpormanvhuvle 1abopamopHvle pabonmvl
11.ITonyuenune n300paskeHUs IPH MTOMOIIH JINH3HI.
Lemoncmpayuu:
- IPSMOJIMHEHHOE PacIpOCTPAHEHUE CBETA,
- OTpa)KEHHE CBETA;
- IPEJIOMJICHUE CBETA;
- XOJI JIydel B coOuparoIie J1H3e;
- XOJ1 JIy4ell B paCcCEUBAIOIIEH JINH3E;
- IOCTPOCHHE N300paKEHHUI C TOMOIIBIO JIMH3;
- IPUHIINI JEHCTBUS MPOEKIIMOHHOTO arnapara u ¢oToarimapara;
- Tucrepcus Oenoro CBera;
- IOJTy4eHure OeJIOro CBeTa MPHU CI0KEHUU CBETA Pa3HBIX I[BETOB.
Bueypounas deamenvrnocmy:
- OOHapyXeHUE TEHU U TIOJIYTCHH;
- MCCIJIEIOBAHUE: B3SITh METPOBYIO NAJKY M HA YJIULE U3MEPUTh pa3Mep €€ TeHH, 3aTeM OIpPENeInTh
peallbHYIO BBICOTY JI€PEBBEB, JJOMOB, CTOJI0OB, U3MEpss UX TEHH; MOJy4eHHbIe JaHHbIE 0OPMUTH B
BHU/JIE€ TAOJIHIIEL;
- UCTIOJIb3Ys Pa3IUYHbIe HCTOYHUKHU CAENATh B BUAE HATJISHBIX KAPTOUEK ONTUYECKUE UILTIO3UH;
- BBISICHUTB, UTO 3TO: JUATIO3UTUB, KaMepa-o00CKypa, MOHOKYJISP, Tyallu3M, KBaHT, pedpakius,
JUONTpHUs?
Bo3moscnvie yxckypcuu: dhepma, CTpOUTEIbHBIC TUIONIAKHU, MOXKApHAs CTaHIUs, JUArHOCTUYECKUE
KaOWHETHI TOTUKIMHUKY WA OOJIHHHIIBI.
IoaroToBKa coO0LIEHUH 10 32JAHHOH TeMe:
- €IMHULIBI TEMIIEPATYPBI, UCIIOIb3YEMBIE B IPYTUX CTPAHAX;
- TEeMIIepaTypHBIC IITKAJIBI;
- Y4€T ¥ UCTOIb30BaHUE PA3HBIX BUJOB TEILJIONEpeIadn B OBITY;
- TU3EJIbHBINA IBUTATEIb;
- cBeya S16110uKoBa;
- namma HakanuBauusa A.H.Jlogpiruna;
- JJaMIIa C YrOJIbHOM HUTBIO DJIUCOHA;
- BIIMSIHUE COJTHEYHOW aKTUBHOCTH HA )KMBYIO M HEXXUBYIO TIPUPO/LY;
- IOJISIPHBIE CUSHUS;
- MarHuTHoE 1oJjie riaHeT CoJIHEUHOW CUCTEMBI;
- OUMOPPU3M;
- PoGept Byn — Bbiatomuiicst yu€Hblil, 4eloBEK U AIKCIIEPUMEHTATOP;
- Cepreii UBanoBuu BaBuiioB 1 ero BKJIaJl B UCTOPUIO PA3BUTUSI YUEHHS O CBETE.
Bo3Mo:kHbIE HCC/I1e10BATEIbCKHE TPOEKThI:
1.Hpunamun cummerpun [Tsepa Kiopu u ero posis B kpucramiorpadpuu.
2.MccnenoBanue mporecca KUTIEHUs U 3aMeP3aHus PECHOM M COJICHOM BOJIBI.
3.HccnenoBanue npoiiecca IiaBIeHus THIIOCYTb(UTA.
4.9KOJIOTUYECKHE MPOOJIEMBI «TI100aTbHOTO TTOTETUICHUSI.
5.DKcrepuMEeHTaIbHOE UCCIIEIOBAHUE MTOJTHOTO OTPAXKEHHUSI CBETA.
6.Dur3uKa B 4EIOBEUYECKOM TeEJIE.
7.I'pynnoBoit mpoekT «Pu3uKa B 3araikax.




HToroBoe nopropenue u oooodmenue (4 yaca)

PaGouyas nporpamma npeaxycmarpuBaeT (popMUpPoOBaHMe Y HIKOJILHUKOB 001Iey4e0OHbIX YMEHUI
U HaBBIKOB, YHHUBEPCAJIbHBIX CIHOCO00B [eSITEJILHOCTH M KJIKHYEBbIX KOMIIETEHIIHIA.
[Tpuopureramu 1715 KOJIBHOTO Kypca (PM3UKH HA dTare OCHOBHOTO O0IIEro 00pa3oBaHMs SBISIOTCS:
Ilo3nagamenvnan 0eamerbHOCHIb:

* HUCIOJIb30BaHUE JUIsl MO3HAHUS OKPYXKAIOIIEr0 MHpa Pa3jIMYHbIX E€CTECTBEHHOHAYYHBIX METOJIOB:
HaOJI0ZICHUE, U3MEPEHUE, YKCIIEPUMEHT, MOJIETUPOBAHHE;
* (opMHUpOBaHWE YMEHHH pa3iau4arh (GaKThl, THIOTE3bl, NMPUYUHBI, CICACTBHUSA, TO0KA3aTEIIbCTBA,
3aKOHBI, TEOPHH;
* OBJIaJICHUE aJICKBATHBIMH CIIOCOOAMH PEIIEHUS TEOPETHUECKUX U SKCTICPUMEHTAIIbHBIX 3a71a4;
* npuoOpeTeHHEe OMbITa BBIABMKCHHS THUNOTE3 JUISI OOBSICHEHHS UW3BECTHBIX (DaKTOB U
AKCIEPUMEHTAIbHON MTPOBEPKH BBIABUTAEMbBIX THIIOTES.
Hudhopmauuonno-KOMMYHUKAMUBHAA 0eANENbHOCHLb:
* BJIQJICHHE MOHOJIOTHYECKON M JUATIOTMUYECKOW PEeYbl0, Pa3BUTHE CIIOCOOHOCTH IMOHHUMATh TOYKY
3peHust co0eceTHUKA U MMPU3HABATh IIPABO HA HHOE MHCHHC;
* UCII0JIB30BAHUE JUIsl PELICHUS I03HABATEIbHBIX 1 KOMMYHUKATUBHBIX 337a4 pPa3JIMUYHbIX HCTOYHUKOB
uH(pOpMaLIUH.
Pedhrexcugnasn desamenbHocnb:
* BJIQJICHHE HABBIKAMHU KOHTPOJISI M OIIEHKH CBOCU JEATEIHbHOCTH, YMEHHUE TNMPEIBUIETH BO3MOKHBIE
pe3yJIbTaThl CBOUX JIEUCTBUN;
e opraHuzanus ydyeOHOW JesATEIBbHOCTH: TIOCTAHOBKA I1I€JM, IUTAHUPOBAHHE, OIPEICICHHUE
ONTHUMAJIBHOTO COOTHOIIICHUS LIEJIU U CPEJICTB.

BripadoTka kKoMneTeHumi
Obweoodpazosamenshbix (yieOHO-TI03HABaTEIbHAS U HH(DOPMALIMOHHAS KOMITETEHIIHUA):
* CaMOCTOSITEIbHO U MOTHBHUPOBAHHO OPTraHU30BBIBATH CBOIO TO3HABATEIBHYIO NIEATEIBHOCTH (OT
MOCTaHOBKH IEJIH JI0 MOJIyYEHHUS U OLIEHKH PEe3yNbTaTa);
* HCIOJIb30BaTh AJIEMEHTHl NMPUYMHHO-CIEJCTBEHHOTO W CTPYKTYpPHO-(DYHKIIMOHAJIBLHOTO aHalu3a,
OTPENIEISATh CYIIHOCTHBIE XapaKTEPUCTHUKU HM3y4aeMoro OOBEeKTa, pa3BEPHYTO OOOCHOBBIBATH
CYXKJICHHUSI, 1aBATh OIPEAENICHUs, IPUBOJUTH JOKA3aTEIbCTBA;
* ICIIOJIb30BaTh MYJbTUMEIUMHBIE PECYPCHI M KOMITBIOTEPHBIE TEXHOJIOTUHU ISl 00pabOTKH, Mepeiayu,
MaTeMaTH3aluy WHGOpPMAallMK, TMPE3CHTAIMN pe3yJbTaTOB I[MO3HABATEIBHOW U MPaKTUYECKOU
JesTeTbHOCTH;
* OLICHUBATh U KOPPEKTHPOBATH CBOE MOBEACHHE B OKPYKAIOWICH Cpelie, BBIMOIHATh SKOJIOTUYECKHE
TpeOOBaHUS B IPAKTUUECKON JEATEILHOCTH U MOBCETHEBHON KU3HH.
Ilpedmemno-opuenmuposannoix, PenpooyKmugHo-0eame1bHoCmHbIX(COIUanbHO-TPY10Bas
KOMITETEHIIMSI U KOMITETCHIIHS JIMYHOCTHOT'O CaMOCOBEPIIICHCTBOBAHHS):
* IOHUMAaTh BO3PACTAIOUIYIO POJb HAYKH, YCUJIEHHE B3aUMOCBSI3M M B3aUMHOI'O BIIMSHUS HAYKH U
TEXHUKH, PEBpaIeHUE HAYKH B HEMTOCPEICTBEHHYIO MPOU3BOIUTEIBHYIO CUITy 00IIIEeCTBA;
* 0CO3HABaTh B3aMMOJICICTBHE YEIOBEKA C OKPYKAIOIIEH Cpeoil, BO3SMOXKHOCTH M CIIOCOOBI OXPaHbI
TIPUPO/IBI,
* pa3BUBaTh TIO3HABAaTENbHbIE WMHTEPECHl W WHTEIUICKTyaJdbHbIE CIIOCOOHOCTH B Mpolecce
CaMOCTOSITEIbHOTO TIpUoOpeTeHns (HU3NIECKUX 3HAHUN C HCIIOJIH30BAHMEM PA3IUYHBIX MCTOUYHHKOB
uH(pOpPMAIINHU, B TOM YHCIIE KOMITBIOTEPHBIX;
* BOCIIUTHIBATh YOEXKJAEHHOCTh B TMO3UTHUBHON POJMM (PU3UKKA B KU3HH COBPEMEHHOTO OOIIECTBa,
MMOHUMaHUE MEPCIEKTUB PA3BUTHUS SHEPTETUKH, TPAHCIIOPTA, CPEACTB CBSI3U U APYTOE;
* OBJQJECBaTh YMEHUSMH TIPUMEHSATH TIOJyUYCHHBIE 3HAHUS JJIs1 OOBSICHEHHS Pa3HOOOpa3HBIX
(bU3HYECKUX SIBICHUN;
* MPUMEHITH TIOJYYCHHBIE 3HAHWS W YMEHHUsA JUisi 0e30MacHOr0 WCIOJb30BaHUSI BEIIECTB U
MEXaHU3MOB B OBITYy, CEIbCKOM XO3SHCTBE W MPOU3BOJCTBE, PEUICHUS MPAKTUYECKUX 3a7ad B
MOBCETHEBHON JKWU3HHU, NPEAYNPEKICHUS SBICHUM, HAHOCAIIUX BpEI 3J0POBBI0 UYEIOBEKA U
OKpYKarollen cpere.
Hennocmno-cmolci0601, 00WEKYIbIMYPHOU U KOMMYHUKANUGHOU .
* MOHUMAaTh IIEHHOCTHBIE OPHEHTAIMM OOYYaIoIIErocsi, €ro CIOCOOHOCTh BHUACTh W TIOHHUMATh
OKPYXaIOIINI MUD;
* yMeHHE O0YydYaromierocs BhIOMPATh IIENIEBbIE M CMBICIOBBIE YCTAHOBKH JJisi CBOMX JICHCTBUU U




MOCTYIIKOB,
* MpuOOpETEHHE OTbITAa OCBOCHHS 00yUaIOUIMMCS HAYYHON KapTHHBI MUPA;
* OBJIQJICHHE CIIOCOOAMU B3aMMOJICHCTBHS C OKPY)KAIOUMMH U YAAJIEHHBIMH JIIOJbMH M COOBITHAMU,
YMEHHE 3a/laBaTh BOMNPOC M BECTU MAMCKYCCHUIO, BJAJICHUE Pa3HBIMU COLHUAIBHBIMU POJIIMU B
KOJUICKTHUBE.

@®opMUPOBaHNE YHHBEPCAJIBHBIX Y4eOHbIX e CTBUI

[lepemeHbl, TPOUCXOSAIINE B COBPEMEHHOM OOIIECTBE, TPEOYIOT YCKOPEHHOTO COBEPIICHCTBOBAHUS
00pa3oBaTeNbHOIO  MPOCTPAHCTBA,  ONpEACNieHUs  1ejied  00pa3oBaHUs,  YYUTHIBAIOLIUX
rOCy/IapCTBEHHbIC, COLMAJbHbIE U JIMYHOCTHbIE NOTPEOHOCTM U UHTEpechl. B CBs3u ¢ 3TuUM
MPUOPUTETHBIM HAIMPABICHUEM CTAaHOBHUTCS OOECIEYCHHE pPAa3BUBAOIIETO IMOTCHIMATa HOBBIX
o0pa3oBaTeNbHbIX CTaHAAPTOB. Pa3BuTHE TMYHOCTH B CUCTEME 00pa30BaHUs 00ECTIEUUBACTCS, MIPEXKIC
BCEro, 4epes (OpMUpOBaHWE YHHBEpPCATbHBIX Yy4eOHbIX naedicTBuii (YVY]]), KOTOpbIE BHICTYHAIOT
WHBAapHAHTHOM OCHOBOM 0Opa3oBaTeNbHOTO U  BOCHHTATEIbHOrOo mpoueccoB. OpnaaeHue
00y4JalOIMUMHUCSA YHUBEPCAILHBIMU  YY9€OHBIMUA JCHCTBHSIMH BBICTYIAeT KaK CIOCOOHOCTh K
CaMOpPa3BUTUIO U CAMOCOBEPILIECHCTBOBAHUIO IYyTEM CO3HATEIHHOTO U AKTUBHOTO MPHCBOCHHUS HOBOTO
COLIMAIBHOrO ombITa. Y'Y JICO34al0TBO3MOKHOCTE CaMOCTOSITEJIBHOIO YCIIEIIHOTO YCBOEHHUS HOBBIX
3HAHUU, YMEHUN U KOMIIETEHTHOCTEH, BKIIFOYasi OPraHU3alliI0 YCBOCHHUS, TO €CTh YMEHUS YUUTHCS.
B mmpokom 3HaueHMHM TEPMHUH «yHHBEPCAJIbHBIC YUYEOHBIC ACHCTBUS» O3HAUYAET YMEHHUE YUUTHCS, T.C.
CIOCOOHOCTh CYOBEKTa K CaMOPA3BUTHIO M CaMOCOBEPIICHCTBOBAHUIO MYTEM CO3HATENBHOTO H
AKTHUBHOTO MPHUCBOCHUSI HOBOTO COLIUAIILHOTO OIbITa. B OoJiee y3KkoM (COOCTBEHHO MCUXOJIOTMYECKOM
3HaYEHUH) TEPMUH «yHUBEpCAJbHbIE yueOHbIe ACHCTBUS» MOXKHO ONPEICIUTHh KaK COBOKYITHOCTh
croco0oB JeiicTBus oOyuwaromierocsi (a Takke CBA3aHHBIX C HHUMH HaBBIKOB Y4eOHOH paboThI),
o0ecrevynBaroIIUX €ro CIOCOOHOCTh K CaMOCTOSITENIFHOMY YCBOCHHIO HOBBIX 3HAHMA M yMEHHIA,
BKJIFOYAsi OPraHU3aIMIO 3TOrO MpoIiecca.
YuuBepcanbuble yuyeOHble aeiicrBusi (YVY]]) monmpasgenstorcs Ha 4 TpYNIbL: PeryisTUBHEIE,
JMYHOCTHBIC, KOMMYHUKATUBHBIC U MTO3HABATEIIbHBIE.
Pe3yabTaToM GopMHPOBAHHS YHHBEPCAJBHBIX Y4eOHBIX JelCTBHI OYIYT SIBJSATHCA YMEHUsI:
* MPOU3BOJILHO M OCO3HAHHO BJIA/IETh OOIINM MPUEMOM pellIeHUs yUeOHbIX 3a/1a4;
* HCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, B TOM YMCJIE MOJIETTH M CXEMBI JIsl peIIeHUs
yueOHBIX 3a7a4;
* YMETh OCYIIECTBIIATh aHAJIN3 OOBEKTOB C BBIJICJICHHEM CYIIIECTBEHHBIX M HECYIIECTBEHHBIX
MIPU3HAKOB;
* YMETh OCYIIECTBIIATh CHHTE3 KaK COCTABJICHHE I1I€JIOTO U3 YacTel;
* YMETh OCYIIECTBIISTh CPAaBHEHUE, KITaCCU(DUKAIIMIO TI0 3aJJaHHBIM KPUTEPHUSIM;
* YMETh YCTaHABIMBATh MPUUUHHO-CIIC/ICTBEHHBIE CBSI3U;
* YMETh CTPOUTH PacCyXkJAeHUS B (POpME CBS3U MPOCTHIX CYKIEHUI 00 00BEKTE, €ro CTPOCHHH,
CBOMCTBAX U CBS3SX,
* BJIAJICTh OOIIKUM MPUEMOM pelIeHUs Y4eOHBIX 3a/1ay;
* CO3/1aBaTh U PEOOPA30BHIBATH MOJIETN U CXEMBI JUIsl pEIIEHU 3a/1a4;
* YMETh OCYIIECTBIATH BBIOOp Hanboee 3((HEeKTUBHBIX CIIOCOOOB pelIeHHs 00pa30BaTENbHBIX 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA.

3. TpedoBaHusi K YPOBHIO NOATOTOBKH 00y4Yarolerocs

8-ro kiacca

B pezynomame uzyuenusn gpuzuxu yueHux 8 Kiacca 00nxiceH:
3HATH/IOHUMATD:
* cmbicn nonamui: HU3NUECKoe sBIEHUE, (U3NYECKUN 3aKOH, B3aUMOJICHCTBHUE, DIIEKTPUUYECKOE
0JIe, MAarHUTHOE TIOJIE, aTOM;
* cmblc  u3uueckux eenuuun: BHYTPEHHSISI SHEprus, TeMIlepaTypa, KOJUYECTBO TEIUIOTHI,
BIIQYKHOCTH BO3/TyXa, dJIEKTPUUECKHUM 3apsif], CHIIa DJIEKTPUUECKOTO TOKA, JIEKTPHUIECKOE HANPSHKEHHE,
AIIEKTPUYECKOE COMPOTHUBIIEHUE, pabOTa U MOIIHOCTH JJEKTPUUECKOTO TOKA, (POKYCHOE PACCTOSHUE
JIUH3BI,
* cmblcl Qu3uueckux 3aKOHO06: COXPAHEHUS] SHEPrMU B TEIUIOBBIX MPOIECCaX, COXPAHECHUS
aNeKTpudeckoro 3apsga, Owma mig  yvactka wnenu, JDkoyms — JleHma, mpsAMOJMHETHOTO
pacmpoCTpaHEHHS CBETA, OTPAKECHHSI U MTPEIIOMIICHHUS CBETA;




Ymersn:
* onucvléamsy U 00bACHAMb: TEIUIONPOBOIHOCTD, KOHBEKIINIO, U3JIyY€HUE, UCTIapEeHUe, KOHJIEHCAIHIO,
KUIIEHUE, IUIABJIEHUE, KPUCTAJUIM3ALUIO, IEKTPU3ALNIO0, B3aUMOJEHCTBUE AIEKTPUUYECKUX 3apsioB,
B3aMMOJICIICTBIE MarHUTOB, JCHICTBIE MAarHUTHOT'O MOJISl HAa MPOBOJIHUK C TOKOM, TEIJIOBOE JICHCTBHE
TOKa, OTPayKEHUE/TIPEIIOMIICHUE CBETA;
* ucnoav3oeamsy Gpuzndeckue NpuOOpPsl U U3MEPUTETbHBIC HHCTPYMEHTHI JJIs1 U3MEpEHUs (HPU3HUUECKUX
BCJIIMYHH: TCMIICPATYPhI, BJIAXKHOCTH BO34YyXad, CHUJIbI TOKA, HANPSXKCHUA, COIPOTUBJICHUS, pa6OTbI u
MOIIIHOCTH 3JIEKTPUYECKOTO TOKA;
* npedcmaenams pe3yipbmamsl U3MEPEHUN B BUE TAaOIMI, rpadUKOB U BBIABIATH HA ITOH OCHOBE
SMIIUPUYECKHUE 3aBUCUMOCTH: TEMIIEpaTypbl OCTBHIBAIOIIEH BOJBI OT BPEMEHH, CHUIIBI TOKa OT
HAlpsOKCHUA Ha YYaCTKE LCIIHU, YyIJla OTpaXXCHUS OT YyIjla MaACHHA, yrjla HpCIOMIICHHA OT YIJia
naJICHUs;
* gbipaxicamp pe3yibmamspl U3SMEPEHUIN U pacy€ToB B eAMHUIIAX MexayHapoaHoi cucremsl CU;
* npueodumsv npumepsl TPAKTUUECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUM O TEIUIOBBIX,
SJICKTPUYCCKUX, MATHUTHBIX U CBECTOBLIX ABJICHUAX
* pewiamsp 3adauu Ha TpUMEHEHHE (PU3NYECKHX 3aKOHOB: COXPAHEHUS DHEPIHMU B TEIJIOBBIX
mpoueccax, COXpaHEHHUs JJeKTpuyeckoro 3apsna, Oma st yuyactka nenu, JDxoyns — Jlenna,
MPSIMOJIMHEHHOTO PacIpOCTPAHEHHUSI U TIPEIOMIICHUS CBETA;
* ocyuwiecmenams CamoCmoAmenbHulii ROUCK MHPOPMAMU €CTECTBEHHOHAYYHOI'O COJEpXaHUS ¢
MCIOJIb30BAaHUEM PA3IUYHBIX UCTOYHUKOB HUH(pOpManuu (y4eOHBIX TEKCTOB, CIPABOYHBIX U HAYYHO —
NOMYJSIPHBIX HM3JaHWH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHrepHera), e€ 00pabOTKy W
MPEJICTaBICHHUE B Pa3IMUHBIX (hopMax (CIOBECHO, C TOMOIIBIO PUCYHKOB U MPE3CHTALIUN);
* UCnOb306amMb NPUOOPEeMEHHBIE 3HAHUA U YMEHUA B TIPAKTUYECKON J1EATEIbHOCTH U MTOBCEAHEBHON
JKU3HU 171 obecriedeHnst 6€30IacHOCTH B MPOIIecce KU3HEACSITETbHOCTH.

Pe3yabTaThl 0cCBOEHUA Kypca (pU3MKH
Juunocmuole pe3ynvmamol:
- (hopmupoBaHMe MO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
00yJaromuxcs;
- YOeXXIEHHOCTh B BO3MOXKHOCTH TIO3HAHUS MPHUPOBI, B HEOOXOAMMOCTH Pa3yMHOTO HCIIOIb30BaHUS
JOCTHDKCHUN HAYKH U TEXHOJIOTHM VISl TalIbHEUIIIETO Pa3BUTHS YEJIOBEUYECKOTO OOIIECTBA, YBAXKEHUE
K TBOpIIaM HayKH, OTHOILIEHHE K PU3UKE KaK K DIIEMEHTY OOIIeUeI0BEYECKON KyIbTYpPHI;
- CaMOCTOSITEIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHMIA;
- MOTHBAIIUS 00pa30BaTEIbHON AESITENFHOCTH IIKOJIBHUKOB HA OCHOBE INYHOCTHO OPHUEHTHPOBAHHOTO
MOJIX0/1a;
- ¢dopMUpOBaHHE IIEHHOCTHBIX OTHOIIEGHUH JPYyr K JAPYry, K YYHUTENI0, K aBTOpaM OTKPBITUH U
n300peTeHuil, K pe3ynpraraM o0ydeHusl.
Memanpeomemuvle pe3yibmanibl:
- OBJIaJICHUE HABbIKAMU CAMOCTOSITEILHOTO IMPHOOPETEHUsT HOBBIX 3HAHUMN, OpraHu3aluu y4eOHOM
JIeATEIbHOCTH, MOCTAHOBKU IL€JeH, NMIaHUPOBAHMS, CAMOKOHTPOJS M OIIEHKH pPE3yJbTaTOB CBOEH
ACATCIIBHOCTH, YMCHUAMU NPCABUACTE BO3SMOKHBIC PE3YJILTATEI CBOUX HeﬁCTBHﬁ;
- TOHUMaHHWE pa3TUYUd MEXAYy HCXOAHBIMH (aKTaMHd U THUIOTE3aMH JJIsi MX OOBSCHEHUS,
TCOPCTUUCCKHUMU MOJCIIAMU W PCaIbHBIMU O6’BCKTaMI/I, OBJIAZICHUC YHHUBCPCAJIbHBIMU y‘-Ie6HI)IMI/I
JNEHUCTBUSMU Ha TMpPUMEpax THUIOTe3 Ui OOBSCHEHHUS H3BECTHBIX (DaKTOB M IKCIEPUMEHTATbHOU
MIPOBEPKH BBIJIBUTAEMBIX THIIOTE3; Pa3pabOTKH TEOPETHIECKUX MOJIETIEH TIPOIIECCOB WITH SIBJICHUM;
- TOpuoOpeTeHHe OIbITa CaMOCTOSTENIBHOTO TIOMCKA, aHanu3a © OoTOopa uHGOpMAIUU C
HCIIOJIB30BAHHUEM PA3JINYHBIX HMCTOYHHMKOB W HOBBIX I/IHCbOpMaI_[I/IOHHBIX TEXHOJIOTUHU AJI1 pCIICHUSA
MOCTaBJIEHHBIX 33]1a4;
- (¢opMupoBaHHE YMEHHUIl BOCHpUHUMATh, NepepadaTeiBaTh M NPEIBABIATH HHGOPMALUIO B
CJIOBECHOM, 00pazHOM, cUMBOJIHYECKOW (hopMax, aHATW3UPOBATh M IepepadaThiBaTh MOIYYEHHYIO
I/IH(i)OpMaHI/IIO B COOTBETCTBHMMU C IIOCTABJICHHBIMU 3aJadaMH, BBIACIATH OCHOBHOC COICPKAHUC
MPOYMUTAHHOTO TEKCTA, HAXOJAUTh B HEM OTBETHI HA IIOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;
- pa3sBUTHUC MOHOJIOTHYECKONH U I[I/IaJ'IOl"I/ILIeCKOI\/'I pe€ur, YMCHUS BbIpaXXaTb CBOW MBICIIN U CIIOCOOHOCTH
BBICITYIIMBATh cOOECeHUKa, IOHUMATh €r0 TOYKY 3pEHHUs, MPU3HABATH MPABO JAPYroro 4yeloBeka Ha
WHOE MHEHHUE;




- OCBOEHHE IPUEMOB JICHCTBUI B HECTAHIAPTHBIX CUTYAIUSX, OBJIAJICHUE IBPUCTUICCKIMHI METOJaMHU
perieHus mpooIem;

- ¢opMUpOBaHHE YMEHUU paboTaTh B TPYIIE C BHIIOJHEHHUEM pPA3JIMYHBIX COIHMAIBHBIX POJICH,
NPECTaBIISTh U OTCTAMBATh CBOM B3TJISABI M YOSKIICHHSI, BECTH U CKYCCHIO.

IIpeomemmnoie pe3yrvmamut:

- 3HaHHS O MPUPOJC BOKHEHIINX (PHU3MUECKUX SBICHHHA OKPYXKAIOIIETO MHpPA U MOHUMAHHE CMBICTIA
(bU3HYECKUX 3aKOHOB, PACKPHIBAIONINX CBS3b H3yUYCHHBIX SIBICHUIA;

- yMETh TIOJB30BATHCS METOJAMH HAy4YHOTO WCCJICIOBAHUS SIBJICHUH TIPUPOMBI, TPOBOIUTH
HAOJIIO/ICHUs], TUIAHUPOBATh M BBIOJHATH JKCIIEPUMEHTHI, 00pabaThIBaTh PE3ybTaThl M3MEPEHUH,
NPECTaBIATh PE3YJIbTaThl M3MEPEHHU C TIOMOIIBIO TaONUI], TpapukoB U (HOopMys, OOHAPYKUBAThH
3aBUCHUMOCTH MEXNy (U3HUYECKUMHU SIBICHUSMHU, OOBSICHATH TOJMYyYCHHBIC PE3yJIbTaThl U JENaTh
BBIBOJIbI, OIICHUBAThH TPAHUIIBI IOTPEIIHOCTEH Pe3yIbTaTOB H3MEPEHHIA,

- YMETh NMPUMEHITh TEOPETUICCKHE 3HAHUS M0 (DU3MKE HA MPAKTHKE, peliaTh GU3MYecKre 3a1add Ha
NPUMEHEHHE TIOTY4YCHHBIX 3HAHUH;

-yMETh TMPUMEHSTH IMOJNy4YCHHbIC 3HAHUS JJs OOBSACHEHUS MPUHIUIOB ACHCTBHS BaXXHEHIINX
TEXHUYECKUX YCTPOWCTB, PEIICHHUS IMPAKTHUYECKUX 3a]a4 IOBCEAHECBHOH JXU3HU, PAIlMOHAIHLHOTO
MIPUPOJIOTIONL30BAHUS M OXPaHbI OKPYXKAIOIICH CPEJIbI;

- (opmupoBaHue YOCKICHHS B 3aKOHOMEPHOW CBS3M M I103HABACMOCTH SIBICHWH TNPUPOJBI, B
00BEKTUBHOCTH HAYYHOT'O 3HAHUS, BEICOKOW IIEHHOCTH HAYKH B PA3BUTUU MATEPHAILHON U JyXOBHOU
KYJIBTYPBI JIFOJICH;

- pa3BUTHE TCOPETHYECKOTO MBIIIICHUS HA OCHOBE ()OPMUPOBAHUS YCTAHABIMBATH (DAKTHI, PA3IMYaTh
NPUYUHBI U CJICACTBHUS, CTPOUTh MOJICIH U BBIJBUTaTh TUIIOTE3bI, BHIBOJAUTH U3 3KCIIEPHUMEHTAIBHBIX
($aKTOB M TEOPETUUYCCKUX MOJICIICH (PU3NUIECKUE 3aKOHBI,

- YMEThb JOKJIaJIbIBaTh O PE3yJIbTaTaXx CBOETO HCCIICJOBaHUS, Y4aCTBOBATh B JIUCKYCCHUHU, KPAaTKO W
TOYHO OTBEYATh HA BOIPOCHI, WCIOJIH30BATh CIPABOYHYIO JIATEPATYPy W JPYrUe HUCTOYHUKU
uHpopmanuu.

4.CucremMa OLieHKH
OueHKka 0TBETOB 00y4Yal0 M XCH
Ounenka «5» (OTJIMYHO) CTaBUTCS B TOM Cllyyae, €ClIM OOYYaloIIUICS IOKa3blBa€T BEPHOE
NOHMMAaHWE (PU3UYECKON CYIIHOCTH pPacCMaTpUBAEMBIX SIBICHUW M 3aKOHOMEPHOCTEH, 3aKOHOB U
TEOpHii, JaéT TOYHOE OIpeJesieHNe U UCTOJIKOBAHNWE OCHOBHBIX MOHSATHIH, 3aKOHOB, TEOPH, a TaKKe
NpaBUIBHOE OTpeneieHne (PU3NYECKUX BEJIHYWH, UX EIUHHII M CIIOCOOOB HM3MEpEHHs; MPaBUIBHO
BBITOJIHSAET YEpPTEKH, CXEMBbl, IpaUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY, COMPOBOXKIAET
paccka3 HOBBIMH TIPUMEpPAMH, yMEET IMPHMEHSATh 3HAHWA B HOBOW CHUTyallUd TpPW BBITOJHEHUU
NPAaKTUYECKUX 3aJaHMi; MOXET YCTaHOBUTb CBSI3b MEXJAYy H3Yy4aeMbIM M paHee H3y4YeHHBIM
MaTepuajJoM 10 Kypcy (u3umkm, a Takke C MaTrepuajioM, YCBOSHHBIM MpPH H3YyYCHHU JPYTHUX
HpPEMETOB.
Onenka «4» (Xopomio) CTaBUTCS, €CIM OTBET OOYYaIOLIErocs YAOBJIETBOPSET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OLIEHKY «5» (OTJIMYHO), HO J1aH 0€3 MCIOJIb30BaHUs COOCTBEHHOIO IJIaHa,
HOBBIX IIPUMEPOB, 0€3 MPUMEHEHMs 3HAaHUI B HOBOW CUTyalluu, O€3 MCIOJIb30BaHUs CBA3CH C paHee
U3y4EHHBIM MAaTepHalioM, YCBOEGHHBIM MpH HU3YyYEHHM JAPYIHX IPEeIMETOB; €ClIH OOy4aroImuics
JOMYCTHJI OJHY OMMOKY WM He Ooiiee NIBYX HETOYETOB M MOXKET CaM WX WCIPaBHTh, WM C
HEOOJIBIION MTOMOIIBIO YUUTEIS.
Ounenka «3» (yIOBJETBOPUTEJBHO) CTAaBUTCS, €CIM OOYYAIOMIMICS TMPAaBWIBHO ITOHHUMAET
(GU3MUECKyI0 CYIIHOCTh pacCMaTpUBAEMBIX SIBICHHM M 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS
OTIeNbHBIE MPOOETHl B YCBOGHUHM BOIPOCOB Kypca (PH3MKH, HE MPEMATCTBYIONINE IalbHEHIIeMY
YCBOEHHIO MPOTrPaMMHOI0 MaTepHala; yMeeT IPUMEHSTh OJIy4eHHbIE 3HAaHUS MPHU PEIISHUH MPOCTHIX
3aJa4 C HCIOJIb30BAHMEM TOTOBBIX (hOPMyII; AOMYCTUN He Oosiee OJHOM TpyOoil OomMOKH M JBYX
HelouéToB, He Oojee OnHOW TpyOOi omMOKM M OAHOM HerpyOoi ommOku, He Ooiee ABYX-TpEX
HErpyOBIX OIMMOOK, OJHOM HErpy0oil OMmHMOKKM M TPEX HEMOYETOB; TOMYCTHUI UYETHIPE WU IISITh
HEJIOYETOB.
Onenka «2» (HeylIOBJIETBOPUTEJIbHO) CTaBUTCS, €CIU OOYYAIONIMICS HE OBJaae]l OCHOBHBIMHU
3HAHUSIMH U YMEHUSIMH B COOTBETCTBUH C TPEOOBAHUSAMHM MPOTPAMMBI U JIOMYCTUI OOJIbIIe OMTMOOK U
HEOYETOB, YeM HEOOXOIUMO /ISl OIICHKH «3» (Y10BJIETBOPHUTEIBHO).
OleHKa KOHTPOJIbHBIX U CAMOCTOATEIbHBIX NHCbMEHHBIX PadoT




Ounenka «5» (OTJMYHO) CTaBUTCS, €CIIM IPABUIIBHO BBINOIHEHO HE MeHee 90% oT Bcel paboThl, Win
B 3aBHCHMOCTH OT HaOpaHHOIO KOJIMYEeCTBa OAJJIOB, MPEyCMOTPEHHBIX B JaHHOW paboTe Ha OLEHKY
«5» (OTANYHO).

Ouenka «4» (Xopomuio) CTaBUTCs, €CIIU MPaBUIBLHO BhINONIHEHO He MeHee 70% oT Bcel paboThl, WK B
3aBHCUMOCTH OT HAaOpaHHOTO KOJHMYECTBA OalioB, MPEAYCMOTPEHHBIX B JAHHOW paboOTe Ha OICHKY
«4» (xopoio).
Ouenka «3» (yI10BJeTBOPHUTEIbHO) CTABUTCS, €CIIA MIPABIIIBHO BBIMOJHEHO HEe MeHee 60% oT Bcelt
paboThl, WK B 3aBUCUMOCTH OT HaOpaHHOTO KOJIMYecTBa 0ayuioB, MPeayCMOTPEHHBIX B JaHHON paboTe
Ha OLICHKY «3» (Y10BJIETBOPHTEILHO).
Ounenka «2» (HeyI10BJIeTBOPHUTEIbLHO) CTABUTCS, €CIU MPABUIBHO BBIMOIHEHO MeHee 60% oT Bceit
paboThl, Wiy HaOpaHO MEHbIIEe OAJUIOB, MPETYCMOTPEHHBIX Ha OLEHKY «3» (Y/0BJIEeTBOPUTEIbLHO) B
JlaHHOM paboTe.
IlepeyeHb 0LIMOOK
I'pyObie omuoOKu
1.He3nanue ompeneneHUid OCHOBHBIX MOHSTHUM, 3aKOHOB, IMPaBUJI, OCHOBHBIX TMOJOXKEHHUN TEOpHH,
dbopMyi, OOIIETIPUHATHIX CUMBOJIOB 0003HaUeHUST (PU3NYECKUX BETMYHMH, EAMHULl UX U3MEPEHUSL.
2.HeymeHue BbIIEIATH IJIaBHOE B OTBETE.
3.Heymenue mnpuMeHSATh 3HaHHUS [ peUleHHs 3afad U OOBSICHEHHS (U3UYECKUX SIBICHUN;
HETPaBWIBHO C(OPMYIMPOBAHHBIC BOMPOCH! 3a/1a4M WJIM HEBEPHBIE OOBSICHEHHUS XOoJa €€ pelieHHs;
HE3HaHWE TNPUEMOB pEIICHUS 3aJa4, AHAJIOTMYHBIX paHee pEmEHHBIM B Kiacce; OIIUOKH,
MIOKA3bIBAIOLINE HENPABWJIBHOE IOHMMAHMUE YCJIOBMS 3a/ladd WM HENPAaBUJIBHOE HCTOJKOBAHUE
pelIeHusl.
4.HeymeHnue unuTaTh U CTPOUTH I'pauKU, IPUHLUIINAIBHBIE CXEMBI.
5.Heymenne nmoarotoButh K paboTe YCTAaHOBKY WM JIaDopaTOpHOE 00OpYyI0BaHHE, POBECTH OIbIT,
HE0O0XO0IUMBbIE PACUETHI WIIM UCIIOJIb30BATh MOJIyYEHHBIE JaHHBIE /1JIs1 BBIBOJIOB.
6.HebOpexHoe oTHOIIEHHE K Ta00PaTOPHOMY 000PYIOBAHUIO I U3MEPUTEIBHBIM pUOOpam.
7.Heymenue onpenenuTts MokazaHue U3MEPUTEIHLHOTO MPUOOpa.
8.Hapymenue tpeboBanuii mpaBui 0€300aCHOrO TPyAa MPH BBIOJIHEHNN YKCIIEPUMEHTA.
Herpy0Obie om0k
1.Herounoctu popmynupoBOK, OIpeneraeHuid, TOHITUH, 3aKOHOB, TEOPHii, BHI3BAHHbBIE HEMOJIHOTON
OXBaTa OCHOBHBIX IPU3HAKOB OIPENEISIEMOro IOHSTHS; BbI3BaHHbIE HECOOJIIOJICHHEM YCIOBUM
IIPOBEJICHUS SKCIIEPUMEHTA UM U3MEPEHUH.
2.0mubKu B YCJIOBHBIX OO0OO3HAYEHHUSX Ha TNPUHIUMUAIBHBIX CXeMaX; HETOYHOCTH YepTEexKew,
rpauKoB, cXeMm.
3.Ilponyck miy HETOYHOE ONMCAHNWE HAMMEHOBAHUH eIMHUI (PU3UUYECKUX BEJINYHMH, COKpAIEHUE CIOB
B BBIBOJIAX.
4.HepanmoHanbHBII BEIOOpP X0/1a PELICHHS 3a/1a4u.
Heno4€Tnl
l.HepauuoHanpHble 3alMCH TPU  BBIYUCICHUAX, HEpPAUUOHAIbHBIE MNPUEMBI  BBIYMCICHH,
npeoOpa3oBaHuil IPU PELLICHUH 3a/1a4.
2.ApupmeTnueckue OMMOKM B  BBIYMCICHUAX, €CIM 3TH OWIMOKM rpy0O HMCKaKalOT pPealbHOCTb
MOJIyYE€HHOTO pe3yJIbTarTa.
3.01nenbHbIE MOTPEIHOCTH B (POPMYITMPOBKE BOIPOCA MIIM OTBETA.
4.HeOpesxHoe BBITIOJIHEHUE 3aIUCeil, uepTexeil, cxem, rpadukosB.

5. YYUEBHO-METOANYECKAS JIUTEPATYPA JJISd YUYUTEJISA U OBYUYAIOIIUXCSA
1. A.B.Iléppiukun «Pusuka-8»: ydueOHUK A oOmieoOpa3oBaTenbHbIX yupexkaeHuid. — M.: [JIpoda,
2013.

METOJUYECKHUE ITIOCOBUA

1.CoopnuK 3ama4 no pusuke, 7-9 knaccer/cocraBurenu A.E.Mapon, E.A.Mapos, C.B.[1o3oiickuii, 2-¢
uznanue/ — M.: JIpocda, 2014.
2.DJIeKTPOHHOE TIPUIIOKEHUE K yueOHMKY Ha Www.drofa.ru

JONOJIHUTEJIbBHASA YYEBHO-METOANYECKAS JIMTEPATYPA VIS YUUTEJISA
1.IlpumepHbIe mporpaMmbl 10 yueOHBIM npeameTaM. dusnka. 7-9 knaccel: — M.: [Ipocsemenne, 2011.
2.I'azera «Dusnkay, U3aaTenbCkuil 1oM «llepBoe CeHTAOPS» (AIEKTPOHHOE MPUIIOKEHUE).


http://www.drofa.ru/

3.Hayuno-meronnueckuii xypHan «®Puzuka B mkoie», yupenutenb OO0 «lllkonbpHas mpeccay.
4 B.1.Jlykamuk, E.B.MiBanoBa «COOpHUK IIKOJBHBIX OJUMITHAIHBIX 3a7a4 1Mo (usuke, 7-11 Kmaccei».
— M.: IIpocsemenue, 2009.
5.B.®.11IunoB, TexHuka 6e3omacHocTy B kabuHeTe pusuku. — M.: [lIkonpHast mpecca, 2002.

6.I.C.
IIpocsemenue, 2014.

KoBanéna,

O.Bb.JlorunoBa

«Dun3uka:

IUIAHUPYEMBIE  pe3ynbTaTbl», 7-9 kmacesl: M.:

6. TEMATHYECKOE INTAHOPOBAHHUE

DNeMeHTHI CoIep KaHus, TpeboBaHUS K YPOBHIO MTOATOTOBKH 00YJarOIIXCS
(orcuprvim wpugpmom yva
g % 8blOe/IeHbL Mamepuast
2, £ svinocsutics Ha OID)
> g Meoicnpeomemuvie céasu
= 2
TemmoBoe [Tpumepst TCIUIOBBIX | 3HATH CMBICH (DU3MYCCKUX BEIUYMH: TEMIICPaTypa, CPEIHsI
JIBHDKCHHUE. SIBJICHUH. OC0OEHHOCTH | CKOPOCTh TEIUIOBOTO  JBMKCHHUS, IOHATHUH: TEIJIOBOE
TwMmmeparypa. JBKEHUST MOJieKyn. CBsi3b | paBHOBECHE.
TeMIIEPaTyphbl Tena ¥ | YMeTh: pasnuuaTh TEIUIOBBIE SIBJICHUS, aHAJIM3HPOBAThH
CKOPOCTH JBMKEHHSI €ro | 3aBUCUMOCTbH TeMIIepaTyphl Telda OT CKOPOCTHU JBIKEHHUS €ro
MOJIEKYI. JIBM>KeHHE | MOJIEKYyJI.
MOJICKYJT B razax, | JINYHOCTHBIE: WCCICIYIOT 3aBUCHMOCTH HAIIPABICHHUS U
JKUAKOCTAX W TBEPIBIX | CKOPOCTH TEIIOOOMEHA OT Pa3HOCTH TEMIIEPATyp.
Telax. Usmeperne | Ilo3naBaTe bHBIE: BBIJIEIISIOT u bopMyIHPYOT
TeMneparypbl. TepMoMeTp. | MO3HABaTEIbHYIO  IICTb; CTPOST  JIOTHYECKHWE  IEeTH
Xumus, pacCcyXKICHHUH; BBIABHTAIOT W OOOCHOBBIBAIOT THIIOTE3HI,
MeOUYUHA,ecmeCmeo3Hanue | TPEJIaralT CIIOCO0bI HX MPOBEPKH.
PeryasiTuBHble: (GOPMYIHPYIOT I[O3HABATCIBHYIO  II€JIb,
COCTABJISIIOT IUTAH U TIOCTEI0BATEILHOCTh JCHCTBUU B
COOTBETCTBHUU C HEH.
KoMMmyHUKaTUBHBIE: TUIAHUPYIOT O0IIHME CIOCOOBI paboThI,
WCTIONB3YIOT  aJIeKBAaTHBIE  SI3BIKOBBIE  CpENCTBA  JUIA
0TOOpaKeHHSI CBOMX YYBCTB, MBICIICH U TIOOYKICHHIA.
2 BuyTtpennsst IIpeBpatenue sHeprud | 3HATh TIOHATHH: BHYTPEHHSS OSHEPrUsl Teia, CHOCOOBI
SHEpPrusl. Teda B~ MEXaHWYECKUX | U3MEHEHUs BHYTPEHHEH SHEpruu.
nporieccax. BHyTpenHssi | YMeTh HaONIOIATh M HCCICIOBAThH: IPEBpAICHHE SHEPTHH
IHeprus TeJa. | TeJa B MEXaHWYECKUX Mpoleccax; NPUBOAUTH MPHUMEPHI:
VYBeauuenne BHYTPEHHei | MPEBpAIIECHUS SHEPTUU NPU NMOABEME Tela, IPU €ro NaJeHUH;
3 CriocoObI JHepruM  TeJa  NyTéM | OOBICHATH M3MEHEHHE BHYTPEHHEH SHEpruu Teja, Korja Haj
W3MCHEHUS coBeplIeHHs1 PaGoThl HAX | HUM COBEpIIAIOT paboTy MM KOT/A TEJI0 COBEepIIaeT padoTy;
BHYTpPEHHEH HUM WJIH €€ YMEHbIeHHe | IePEUYHCIATh COCOORI M3MEHEHUS BHYTPEHHEH YHEPTUH.
SHEPTHUH. npHu coBepiieHuHu padoThl | JIMUHOCTHBIE: OCYIIECTBIISIFOT MUKPO OIBITHI IO Peai3aliiy
TeJIOM. H3MeHeHnne | pa3jIMyHBIX CIIOCOO0OB M3MEHEHUsI BHYTPEHHEH SHEPTUH Tella.
BHyTpeHHeii sHeprun Tejia | [lo3HaBaTeIbHbIE: BBIACIAIOT OOOOIMIEHHBIM CMBICT 3a/1a4M;
MYTEM Temionepeaaym. YCTaHaBJIMUBAIOT MNPUYUHHO-CIICJICTBEHHBIE CBS3H, 3aMEHSIOT
Xumusi, ecmecmeosnanue. TEPMUHBI ONIPEAETIEHUSIMU.
PerynsiTuBHBIE: COCTABIISIIOT IJIaH M IOCJIENOBATEIHLHOCTD
JIEWCTBHIL; CIIMYAIOT CBOH CIOCO0 AEHCTBUS C DTAIIOHOM.
KoMmyHukaTuBHbIE: OIUCBIBAIOT coliep KaHue
COBEPIIAEMBIX JIEHCTBUH C 1€JIbI0 OPUEHTUPOBKH MPEIMETHO-




MPAKTUYECKOM WIJIM MHOM JESITEIHbHOCTH.

Bups TensionpoBoaHOCTs — OAMH | 3HATH TIOHATHS: TEIIOMPOBOTHOCTD.

TeTUIoNepe1ayuu. U3 BHUIAOB TeILIONepenavu. | YmeTh OOBSACHATH: TEIUIOBBIC sBIeHWS Ha ocHoBe MKT;
Pazmirane . TIPHBOTATH TIPUMEDBI: TerIonepeadn myTéM
TEMI0NPOBOAHOCTEH TEIIONPOBOJHOCTH; HPOBOJIUTE HCCIIeI0BATEIbCKUI
Pa3JIMYHBIX BelIEeCTB.

Tprveps  TemnooGmena  p | 2XCTICPHMEHT M0 TEIIONPOBOJHOCTH PaSIMYHBIX BEIIECTB M
pEpone . rexHuKe. | /1€1aTh  BBIBOJIbI, TPUBOJMTH HPUMEPBL: KOHBEKIMH U
Konpekuust B suuKocrsix u | W3/1YUCHUS; CDABHUBATE BHJIbI TETLIONEPEAUH.
rasax. OGbsicHenue | JIMYHOCTHBIE: HCCIEAYIOT 3aBUCUMOCThH TEILIONPOBOIHOCTH
KOHBEKIHH. Ilepexaua | OT pOJa BEIIECTBA; HAONIONAIOT ABIECHHUSA KOHBEKIUH W
JHEPruu H3JIyYCHUEM. I/ISIIy‘{eHI/Iﬂ.
Ocobennoctn BUAOB | [lo3HaBaTe/bHbIE: BBIPAXKAIOT CMBICI CUTYaLlU Pa3IMYHBIMU
TEILIONEpENaTH. cpencTBaMHu (PUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH); OCO3HAHHO
Xunus, Guoroeus, MEXHUKE, |y yo g TEHO CTPOST PEUEBHIE BHICKA3BIBAHIA.
ceoepagus,ecmecmeosaniie. PeryasTuBHBIe: cTaBAT Yy4YeOHyI0 3aJady Ha OCHOBE
COOTHECEHHS TOTO, YTO YK€ U3BECTHO U YCBOCHO, U TOTO, YTO
enl€ HEU3BECTHO.
KoMMyHHKATHBHBIE: Y4arcs apryMEHTHPOBATH CBOIO TOYKY
3peHus, CHOPHTH M  OTCTaWBaTh  CBOK  IIO3UIIUIO
HEBPaXICOHBIM /ISl OTIIIOHEHTOB 00Pa30M.

KosudaectBo Beenenue noHATHs | 3HATH  [OHATHA:  KOJMYECTBO  TEIUIOTHI,  yIEJbHas
TEILIOTHI. KOJIHYeCTBA TEIUIOThI. | TEMIOEMKOCTD; €UHHUIILI U3MEPEHHUs KOJIMYECTBA TEIUIOTHI U
VY nenpHast EauHunbI KOJIMYECTBA | yICIBHOU TEIUIOEMKOCTH.

TETIIOEMKOCTb. TEMJI0THI. VYaeabHast | YMeTb: HaXOIWTh CBS3b MEXIY EIUHHIAMH KOJHYECTBA
TEIVIOEMKOCTh BELIECTBA, | TCIUIOTB; paboTaTh C TEKCTOM y4eOHHKA, OOBSICHSITH

eé (usmyeckmii cMbICI.
Cucremnble eAMHHUIBI
YACJbHON Tena10éMKOCTH.
Ananus TaOJIULIBI
y4eOHHUKa.
Mamemamuxa,eeocpagusi,
buonozusi,
ecmecmeosHanue.

q)H3I/I‘ICCKPIﬁ CMBICJI y,[[eJ'IBHOﬁ TEINIOEMKOCTH BCIICCTBA,
AHAJIU3UPOBATH TaOJIUYHBIC JAaHHBIC; NPUBOAUTH HNPUMCPBI

MpUMEHCHWsT HAa  TpakTHKE 3HAHUMA O  Pa3TUIHOU
TEIIOEMKOCTH BEIISCTB.
JIMYHOCTHEBIE: BBIYUCIISIOT KOJIMYECTBO TEIIOTHI,

HEOOXOIUMOE U HarpeBaHHs BCICCTBA U BBIICIIEMOTrO
MIPH OXJIAXKICHUU Tela.

ITo3naBaTteJbHBIE: BLIACTAIOT OOOOWIEHHBII CMBICT H
(opMaBHYIO0 CTPYKTYpPY 3a[add; BBIOJHSIOT ONEPaldd CO
3HaKaMH ¥ CHMBOJIAMH.

PerynsiTuBHBIE: COCTABIISIOT IUIaH CBOUX JAEHCTBUI.
KommyHuKaTHBHBIE: MIPECTABISAIOT KOHKPETHOE
CONIEp)KaHWE W COOOMIAI0T ero B MUCBMEHHOW M YCTHOM
dopmax.

Pemenue 3amau.

Pemenue 3amau.

®opmyna Jas  pacuéra

KOJIHYeCTBA TEIIOTHI,
HEe00X0AuMOro IS
HATpPeBaHUsl Tejla WIH
BBIIEJIIEMOr0 MM  TpH
OXJIAKIEHUH.

Mamemamuxa,eeoepagus,
ouono2us,
ecmecmeo3Hanue.

3HaTe: QopMmyiry st pacuéTa TETUIOTHI.

YMeTb: paccuMTHIBATh KOJMYECTBO TEIIOTHI, HEOOXOANMOeE
JUTS HAarpeBaHUS TeJa WM BBIJIEJIAEMOE UM IIPH OXJIAXKICHUH.
JlnuHocTHbIE: TIpuMeHss GopMmyny Juis pacyéra KOJIMYecTBa
TEIUIOTHI, BBIYHUCISIIOT HM3MEHEHHE TeMIIepaTyphl Tella, €ro
Maccy U yAeNIbHYIO TeINIOEMKOCTD BEIECTBA.
Ilo3HaBaTenbHBbIE: BBHIPAXKAIOT CTPYKTYPY 3aJa4d PA3HBIMH
CPEICTBaMH; BBIIENAIOT KOJHMYECTBEHHBIE XapaKTePUCTHKH
00BEKTOB, 3a/JaHHBIC CJIOBaMH.

PeryasiTuBHbIe: CaMOCTOSITETIbHO (bopMyITUpyIOT
MO3HABATENIBHYIO 1€NIb U CTPOSIT JEHCTBUS B COOTBETCTBHUHU C
HEH.

KommyHukaTuBHBIEe: paboTaroT B TPYIIE, YCTaHABIMBAIOT
paboune oTHOmIEHHS, ydaTcs 3((EKTUBHO COTPYAHHYATH H
Croco0CTBOBAThH MPOIYKTUBHONW KOOTIEPAITHH.

Jlaboparopna
pabora Nel.

YcTpoiicTBO U IIpUMEHEHHE
KaJIOpHMETpa.
JlabopaTopHast padora Ne 1

3HATB: OCHOBHBIC 3aKOHBI X ()OPMYJIBI 110 U3yUEHHOH TEME.
¥YMeTb: pa3zpabarbiBaTh  IUIaH  BBINOJHEHUS  PaboOTBHI,
OIpEJICTIATh M CPaBHUBATH KOJHMYECTBO TEIJIOTHI, OOBSICHATH




«CpaBHeHHE  KOJMYECTBA
TEIJIOTHl NPU CMEUIMBAaHUU

MOJIy9YCHHBIE Pe3yIbTaThl, MPEACTABIATh WX B BHAE TAOIWII,
AQHATN3UPOBATh MIPUINHEI TOTPEITHOCTH U3MEPEHUI.

BOJIBI pasHoi | JINUHOCTHBIe: HAOMIONAIOT M ONMUCHIBAIOT HM3MEHEHUS U
TeMIIepaTyphl». IpeBpallieHus BHYTPEHHEHl JHepruum Tena, CpPaBHUBAIOT
Mamemamuxka. KOJINYECTBA TEIUIOTHI Pa3HBIX BEILIECTB.
Ilo3naBaTenbHbIC: BBIOHMPAIOT, COTIOCTAaBJISIIOT u
00OCHOBBIBAIOT CIOCOOBI PEIICHUs 337a4M; YMEIOT BBHIOUPATH
0000IIEHHBIE CTPATErNU PELICHUS 3aIa4H.
PerynsiTuBHBIE: BHOCST KOPPEKTHBEI U IOTIOJHEHUSI B CIIOCO0
CBOMX JIEHICTBUI.
KoMMyHHKATHBHBIE: pabOTAIOT B TPYIIIE.
10 JlabopaTopuas 3aBHCUMOCTH yaenpHOHW | 3HATB: KaK WCHOJB30BAaTh HM3MEPHUTEIBHBIE MTPHOOPHl H
pabota Ne2. TEIIOEMKOCTH BEILECTBA OT | MOHSATUE YIAECIBbHOMN TEINIOEMKOCTH.
€ro arperatHoro | YMeTb: pa3pabarelBaTh IUIaH  BBINOJHEHUS — PaboTBHI,
coctostHus. JlabopaTopHast | ompenensaTb  SKCHEPUMEHTAIBHBIM ~ NyTEM  yICIbHYIO
pabora Ne2 « l3mepeHue | TEIUIOEMKOCTh BEIECTBA W CPaBHUBATh €€ C TaOIMYHBIM
YIENBHON  TEIJIOEMKOCTH | 3HaYCHUEM; OOBICHATH  TOJIyYCHHBIE  PE3yNbTaThl U
TBEPJIOTO TeJa. NPE/CTAaBISITh UX B BUJE TaONUIIBI; aHAIN3UPOBATH IPHYHHBI
Mamemamuxa. MOTPEIIHOCTH U3MEPEHHH.
JInyHOCTHBIE: HAOMIOMAIOT M OMNUCHIBAIOT HM3MEHEHUS W
[IPEBPALLCHUSI MEXaHUYECKOM M BHYTPEHHEH DHEPrUM Teja B
pa3NUYHBIX Ipoleccax.
Ilo3HaBaTenbHBIC: CTPYKTYPHUPYIOT 3HAHUS; OINPEAEISIOT
OCHOBHYI0O W BTOPOCTEIICHHYIO HH(MOPMAINIO; BBIJICISIIOT
00BEKTHI ¥ IPOLIECCHI C TOYKH 3PSHUS LIEJIOTO M JacTeH.
PeryasiTuBHBIC: OCO3HAIOT KauyeCTBO M YpPOBEHb YCBOCHHS;
BHOCSIT KOPPEKTHBBI U JIOTIOJTHEHHS B CIIOCOO CBOMX ACHCTBUIL.
KoMMyHuUKaTHBHBIE: BCTYNAIOT B IUAJIOT, YYaCTBYIOT B
KOJUIEKTUBHOM OOCYKACHHH NPOOJIeM, yuaTcs BIIaIeTh
MOHOJIOTUYECKOH U TMAJIOTHYECKOH (hopMaMH peyu.
11 VYnenpnad termora | TorumBo  Kak  MCTOYHMK | 3HaTh:  (GOPMYJMPOBKY  3aKOHa  COXPaHeHUsl W
CrOpaHus TOIUIMBA. | SHEPIHUU. YienpHas | npeBpalleHHs] HEPrHH B MeXaHMYECKHX M TeIJIOBBIX
TEIIOTAa CTOPAaHMs TOIUIMBA. | MPOLEccaX; YT0 TaKoe TOILIMBO M yAeJbHas TemiIoTa
Amnanmus TaOIHIIBI 2 | cropanus TOILIMBA.
yueOHHKa, ¢opMyna Uil | YMeTh OOBSCHATH: (U3MYECKHIT CMBICH  YIeJIbHOI
pacuéra KOJIMYECTBA | TEMJIOTHI CrOPaHMsl TOMJIMBA W PaCCUYUTHIBATH €&;
TEIUIOTHI, BBIIENAEMOrO P | MPHUBOJAMTH NMPUMEPbI: 3KOJOTHYeCKH YHCTOr0 TOIJIMBA
CrOpaHuH TOIUIMBA. | MpPeBPAalleHHs] MEeXaHNYeCKOH JHEePruu BO BHYTPEHHIOIO,
IIpespamenue nepexo/a 3HePruM OT OJHOIO TeJa K APYromy, NpHMepbl,
MEXAHUYECKOM JHEPTUU BO | MOATBEPKAAIOIIHE 3aKOH COXPAHEHHMsl MeXaHHYecKOi
BHYTPEHHIOIO. JHEpPruu.
IIpeBpamenne BHyTpeHHeW | JIMUHOCTHBIE: COCTABJISAIOT YPaBHEHHe TeIJIOBOro 0ajaHca
SHEPTUM B MEXAHMYECKYIO | A TeNJIOBBLIX NPOLEeCccOB; HA0JIOAAIOT M ONHCHIBAIOT
SHEPTHIO. CoxpaHeHHE | H3MeHEHMsI M NpeBpPallleHns] MeXaHU41eCKoil M BHyTPeHHel
SHEPIUU B MEXAHWYECKHX M | JHEPTHM Tesa B Pa3jJMYHBIX Mporueccax.
TEIUIOBBIX npoueccax. | Ilo3HaBaTeqbHbIe: CTPYKTYPHPYIOT 3HAHHS; 3aMeHSIIOT
3aKOH  NpeBpallleHWs U | TePMUHBI OMNpedeeHUsIMU; ONpeJeIsIOT OCHOBHYI0O M
COXpaHEHHMs DJHEPIUM B | BTOPOCTeNeHHYI0 HH(OPMANHIO; BBIIEIAIOT O00BEKTHI H
OpUpPOIE. MPOLECCHI ¢ TOYKH 3PEHHUS 1EeJI0T0 U YacTel.
MatemMaTHKa, XUMUS, PeryasiTuBHBIC: 0CO3HAIOT KA4€CTBO H YPOBEHb YCBOCHUS;
reorpacdwusi, bnosorus, BHOCSIT KOPPEKTHBBI M JONOJHEHHSI B CHOCO0 CBOMX
€CTECTBO3HAHME. AeiCTBUM.
KoMMyHUKaTHBHBIE: BCTYNAlOT B AMAJIOr, YYacTBYIOT B
KOJVIEKTUBHOM 00CYKIeHHH NpodJjeM, ydaTcs BJaaeTh
MOHOJIOTHYECKOH M JMaJIOrHYecKoil (popMaMu peyH.
12 3akoH coxpaHeHusi | TommBO Kak HMCTOYHUK | 3HaTh:  (GOPMYJHMPOBKY  3aKOHAa  COXpaHeHUs W
sHepruu Pemenne | sHeprum. VYaenpHas | mpeBpalieHus HEPrUM B MeXaHHYECKHUX M TeMJIOBBIX
3ajau. TEIUIOTa CrOpaHMs TOIUIMBA. | Mpomeccax; 4YTO0 TaKoe TOINIMBO W YyAeJdbHas TeIoTa
Amnanus TaOIHIIBI 2 | cropaHusi TOIINBA.
yueOHUKa, QopMyla a1 | YMeTh OOBACHATH: (U3HYECKHH CMBICJH  YAeJIbHOI
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pacuéra KOJINYeCTBa
TEIUIOThI, BBIAEIIIEMOTO IIPU
CrOpaHuu TOIUIMBA.
IIpespaienue
MEXaHHUECKOH PHEPruu BO
BHYTPEHHIOIO.

TeIUIOThI CrOpPaHUsl TOILUIMBA M  PacCYUTHIBATh e&;
NPUBOAMTL NPUMeEPbI: 3KOJOTHYeCKH YHCTOr0 TOIJIUBA
NMpeBpallleHus] MeXaHM4eCKOil 3HepruM BO BHYTPEHHIOIO,
nepexo/ia IHEPrHU OT OJHOrO TeJaa K APYromy, NpuMepsl,
NMOATBEP:KAAIOIINE 3aKOH COXPAHCHHUSl MeXaHHMYeCKOM
JHEPruu.

Kontponbnas IIpeBpaiienne BHYTpeHHeH | JINYHOCTHBIE: COCTABJISIIOT YPABHEHHe TEIJIOBOro 0ajiaHca
pabora. OHEPIMUM B MEXAaHUYECKYIO | JJISl TEIJIOBBIX NPOLECCOB; HAOJI0OJAI0T W ONHCBLIBAIOT
SHEPTHIO. CoxpaHeHHE | H3MeHEHMsI M NPeBPAIlleHus] MeXaHU1eCKoil W BHYTPeHHel
SHEPIHM B MEXAaHWYECKHX M | JHEPruM Tejia B Pa3IMYHbIX Mpoleccax.
TEIUIOBBIX nporneccax. | [lo3HaBaTe/bHBbIE: CTPYKTYPUPYIOT 3HAHHS; 3aMEHSIIOT
3aKkOH MpEBpaAIlCHUS ¥ | TEPMHUHBI OINpeIeJeHUSIMU; ONPEIEISIOT OCHOBHYH) M
COXPaHEHHs DHEPrUM B | BTOPOCTeNeHHYI0 MH(OPMALHUIO; BBIACIAIT 00bEKThI H
IpUPOE. NMPOLECCHI ¢ TOYKH 3PCHHUS LEI0I0 M YacTel.
MateMaTHka, XUMus, PeryasiTUBHBIC: 0CO3HAIOT Ka4eCTBO U YPOBEHb YCBOCHMS;
reorpadwusi, bnoorus, BHOCSIT KOPPEKTHBBI M JONOJHEHHSI B CHOCO0 CBOMX
€CTECTBO3HAHUE. AelicTBHIA.
Pemenue 3anaq Ha KoMMyHUKAaTHBHBIC: BCTYNAOT B JAMAJIOr, YYaCTBYOT B
MIPUMEHEHHUE TTOHATHH, KOJJIEKTHBHOM 00CysKIeHMH mnpo0ieM, ydaTcsli BJIaJieTh
3aKOHOB U (JOPMYJI 11O MOHOJIOTHYeCKO# U Juajorndeckoi popmamu peun.
U3Yy4EHHOU TeMe. IIpuMensiTh MaTepuan MO U3YYEHHOH TeMe A PELCHHS
¢dm3uIecKnX 3a1ad.
Ilo3naBartenbHbIe: BBIOHMPAIOT, COTIOCTAaBIISIIOT U
000CHOBBIBAIOT CIOCOOBI PEIICHHMS 33Ja4H; yMEIOT BBIOMpAThH
0000MEHHBIC CTPATEI MU PELICHUS 3aa4H.
PerynsiTuBHBI€: BHOCST KOPPEKTHBEI U TIOTIOJHEHUS B CIIOCO0
CBOUX JCHCTBUIL.
14 N3menenue ArperaTHble cocTosiHUA | 3HATh  ONpejAeieHMe:  IUIaBJICHHA UM OTBEpIEBaHMUS,
arperaTHoro BEIIIECTBA. TeMIIepaTyphl IJIaBICHUS.
COCTOSIHUS Kpucranmmueckue Tena. | YMeTh: TPHBOAUTH TPHUMEPBl arperatHbIX  COCTOSIHUIH
BEIIIECTBA. IInasjaenue M | BEIIEeCTBAa; OTIMYaTh AarperaTHble COCTOSHUS U OOBSACHSITH
OTBep/eBaHMe. 0COOCHHOCTH MOJICKYJIAPHOTO CTPOCHUSI Ta30B, JKHIKOCTEH M
Temneparypa miaBjieHHs. | TBEpPAbIX  TEJ, OTJIMYaTh  IOpOLECC  IUIABIEHUS  OT
Amnanus TaOIHIIBI 3 | KpUCTamIM3auy W IPUBOJUTH IPHUMEPHI 3TUX IPOLECCOB;
yueOHHKa. IPOBOJIUTH HCCIEAOBATEIbCKUM AKCHEPUMEHT 110 H3YUYEHHUIO
Mamemamuxa,ceozpaus, TUIABJICHHS, OOBSICHATD PE3yJIbTaThl SKCIEPHMEHTA, padoTaTh C
€CTECTBO3HAHUE. YUEOHHKOM.

JIM4HOCTHBIE: HCCIEAYIOT TEIUIOBBIE CBOMCTBA BEILECTBA,;
CTPOSIT U OOBSCHSIOT TpadMK M3MEHEHHUs] TEMIIepaTyphbl MpH
HarpeBaHuU U ILIaBJICHUY BEILLECTBA.

Ilo3naBartenbHbIC: BBIICIISIIOT u (dbopmyupyoT
MO3HABATEJILHYIO 1I€JIb; BBIOUPAIOT 3HAKOBO-CHMBOJIMYECKHUE
CPEICTBA JJIs IIOCTPOEHUS] MOAETIH.

PeryasTuBHbIe: OTIPENIeNSAIOT MI0CJIEI0BATENLHOCTD
MPOMEXXYTOUYHBIX IIeJIel ¢ y4ETOM KOHEUHOTO Pe3yJbTaTa.
KomMMmyHuKaTHBHBIE: y4acTBYIOT B KOJUIEKTHBHOM

00CYXIeHUH Tpo0JieM, y4aTcs BIAAETh MOHOJOTHYECKOH H
JIMajorndeckoil popmamu pedn.




15 VnenpHas Temora | YaeabHasi TemjaoTa | 3HATH: OHATHE YIEITBHON TETUIOTHI TUIABJICHHS.

IUTIaBJICHUS. IJ1aBJIEHHUS, eé | Ymern: PacCUHUTHIBATH KOJIMYECTBO TEIIOTHI,
dusnyecknii  cMBICA W | BBIACISIOLIErOCS MpU  IUIABICHUM M KpUCTAUIM3aLUY;
eIMHUIA u3MepeHus. | OOBSICHITH NPOLECCH IUIABJICHUS M OTBEpJCBaHMS Teya Ha
OOBsiCHEHHEe  MPOIECCOB | OCHOBE MOJIEKYJIIPHO-KMHETHYECKUX MPECTaBICHUI.
IIABJICHUSA H | JIMYHOCTHBIE: COCTABISAIOT aNrOPUTM pEIIEHUs 3a7ady Ha
OTBep/eBaHMsl HA OCHOBE | IUIABJICHHE M KPUCTAJUIM3ALHNIO TEI.
3HaHU# 0 MmoJiekyJsipuom | Ilo3HaBaTebHBIE: BBIPAKAIOT CTPYKTYPY 3alaudl PasHbIMHU
CTPOEHUH BellleCTBA. | CPEIICTBAMHU; CTPOSAT JIOTHUECKHE LIEMU PaCCYXACHUH;
Anamn3 Tabmumsl 4 B | BBINOJHSAIOT ONEPALlAH CO 3HAKAMU M CHMBOJIAMH.
yaeOHrke. @opmyna aasa | PerynasituBHble: craBAT y4eOHyIO 3afadyy Ha OCHOBE
pacuera KOJIHYECTBA | COOTHECEHHs TOTO, YTO YK€ M3BECTHO M YCBOCHO, U TOTO, YTO
TEIUIOThI, He00X0AuMOro | eni¢ HEM3BECTHO.

AJIs1 IiaBJjieHust Teja wid | KoMMyHuMKaTHMBHBIe: aJeKBAaTHO HCIOJIB3YIOT — PEUYEBBIE
BBIIEJISIIONIEr0Csl MPH €ro | CPeJCTBA JJI AUCKYCCHU U apTyMEHTAllUU CBOEH MO3ULIKU.
KPHCTAJLUIM3AINH.
Mamemamuxa.

16 Pemrenue 3amau. YaennHas TemjioTa | 3HATH: IOHATHE YJENbHON TETUIOTHI TIABICHHUS.
IJIABJIEHUSA, eé | Ymern: paccuuThIBaTh KOJINYECTBO TETIOTHI,
¢usuyeckmii  CMBICST W | BBIACISIONIETOCS TNPH  IUIABIGHHHM M KPUCTAJUIM3AIUH;
eIMHHUIA u3MepeHusi. | OOBSICHATH NPOIECCHl IUIABICHUS M OTBEPJACBAHUS Tela Ha
OOBbsicHeHHEe  MPOIECCOB | OCHOBE MOJIEKYISIPHO-KMHETUYECKUX MPECTaBICHHN.
IJIABJIEHUA u | JIMYHOCTHBIE: COCTaBIAIOT AITOPUTM pEIICHHsS 3aj]ad Ha
OTBepAE€BaHHSI HA OCHOBe | IIABJICHHE U KPUCTAIUIM3ALUIO TEN.
3HaHU# 0 MoJjekyasipHoMm | IlosHaBaTeJbHBIE: BBIPAXAIOT CTPYKTYPY 3aJadd pa3sHbIMU
CTPOeHUH BEIIECTBA. | CPEACTBAMH, CTPOST JIOTHUSCKHE WEHH PacCyKICHUH;
Ananu3 Tabmunpel 4 B | BBINOJIHAIOT ONEpPalldy CO 3HAKAMH U CUMBOJIAMHU.
yueOnuke. @opmyna aisa | PeryiasiTuBHble: CTaBAT y4eOHYI0 3a7adyy Ha OCHOBE
pacuera KOJIMYECTBA | COOTHECEHUS TOTO, YTO YK€ M3BECTHO U YCBOEHO, M TOTO, UTO
TEIJIOTBbI, HEe00X0AUMOro | eIé HEM3BECTHO.
AJIsl TUIaBJieHus Teja wiad | KoMMyHuMKaTHBHBIE: aJeKBaTHO HCIOJIB3YIOT — PEueBbIE
BBIIEJISIIONIErocsi MPH €ro | CpeJCTBa JJI AUCKYCCHU M apTyMEHTAllUU CBOEH MO3HUILINU.
KPHCTAJLUIM3AINH. 3HaTh: onpeneeHus HCTapeHsl, KOHICHCAIINH, KHTICHHSL.
Mamemamuxa. YMeTh: 00BACHATH IOHIKEHUE TEMIEPATypPhl KUAKOCTH TIPU
IMapooGpa3oBanue M | UCTIAPCHHUW; TPHUBONUTH TIPUMEPHl  SBICHUH  IPUPOJEL,
HCIapeHue. CkopocTh | KOTOpble OOBACHAIOTCS KOHJCHCAMEH Iapa; IMPOBOAMTH
HCTapeHus. HCCIIEOBATEILCKUIA IKCIIEPUMEHT 0 U3yUCHHIO UCTIAPCHUS U
HacbimeHHbIi M | KOHJIEHCAIIMH, aHAIM3UPOBAThL €r0 pPe3yNbTaThl W JelaTh
HEHACBILLCHHbI I nmap. | BBIBOABI; paboraTh ¢ Tabmumed S5 ydeOHWKA; NPHBOIHUTH
Konpencanus napa. | IpUMepsl  WCHOJNB30BAaHUS  DHEPTHH, BBIICISIEMOW  IpH
IIpouecc KHMIEHHUs. | KOHICHCAIIUU BOJISTHOTO Tapa.

17 IMocTosiHCTBO JInyHOCTHBIE: HAOIIONAIOT U3MEHEHHUSI BHYTPEHHEH SHEPTUu

[TapooOpa3oBanme | TemMmepaTypbl NpH | BOABI B pe3yiabTaTe HCIAPEHUS; OOBSICHAIOT TOHIDKEHHE

U UCTIapEHHUeE. KHIIEHHHM B  OTKPBITOM | TEMIIEpaTypbl NPU WCHAPEHUHM JKUAKOCTH, 3aBUCHMOCTh

cocyae. AHanu3 TaOMUIBl 5 | TeMIeparypbl  KHIIGHHUS OT  aTMOC(EpHOrO  JaBIICHHS,

y4eOHHKA.
Mamemamuxka.

HaAOJIOTAI0OT MPOIECC KHUIIEHUS; CTPOAT U OOBICHSIOT rpaduk
W3MEHEHHUsI TeMIIepaTypbl >KUAKOCTH TMPU HArpeBaHUU U
KHTICHUH.

Ilo3HaBaTedbHBIE: CTPOST JIOTHUECKUE IEMU PACCYXKICHUH;
yCTaHaBHI/IBa}OT HpI/I'-II/IHHO-CHe}ICTBeHHBIe CBA3U, BBIICIIAIOT
00BEKTHI U TIPOIIECCHI C TOYKH 3PEHUS 1ISJIOTO ¥ YaCTEH.
PerynsiTuBHBIE: BHOCAT KOPPEKTUBBI U JOIMOJHEHUS B
COCTAaBJICHHBIE IUIAHBI.

KoMMyHUKaTHBHBIE: C JOCTATOYHOMN MOJIHOTOM M TOYHOCTHIO
BBIPAXKAIOT CBOM MBICIM B COOTBETCTBHM C 3aJayaMd U




YCIOBUAMU KOMMYHHKAIIUH.

18 BrnaxHocThb BaaxHocTh BO3Ayxa. | 3HATB: TOHATHE  BIAXHOCTH  BO3AyXa U  CIIOCOOBI
BO3/yXa. Touka pocbl. CrocoObl | ompeneneHys BIaKHOCTH BO3AyXa.
OTIpEJICNICHUS]  BJIAXXHOCTU | YMeTh: MPUBOIUTH MPUMEPHI BIUSHUS BIXXHOCTH BO3AyXa B
BO3/yXa. OBITY W JICATCIHHOCTH YEIOBEKa, H3MEPSATh BIAKHOCTh
KonaeHcanuoHHbIi H | BO3/1yXa, paboTaTh B rpyIIIe.
BOJIOCAHOI THrpoMeTpbl, | JINUHOCTHBIE: H3MEPSIOT BIAXKHOCTh BO3/1yXa II0 TOYKE POCHI,
MCUXPOMeETP. OOBSCHAIOT YCTPOWCTBO M TPUHIIHI IECHCTBHS IICHXPOMETpPa H
JlaGopaTopHas pa6ora | rurpoMerpa.
Ne3 «U3mepenne | [lo3HaBaTeNbHbIE: NIPUMEHSAIOT METOIBI MH()OPMALMOHHOTO
BJIA’KHOCTH BO3IyXa». MOWCKA, B TOM YHUCIIE C MOMOINBI0 KOMITBIOTEPHBIX CPE/ICTB;
Mamemamura,  6uonozus, | yMEIOT  BBIOMpATh CMBICIOBBIC  €IWHUIBI TEKCTa W
mexHuKkda. YCTaHaBJ'II/IBaTI) OTHOILLICHUA Me>1<,uy HHUMU.
PerynsiTuBHbIE: CaMOCTOSITEIIbHO bopMyIHpYIOT
MO3HABATENIbHYIO 1I€NIb U CTPOSIT JACUCTBUSA B COOTBETCTBUU C
HEW.
KoMMyHUKaTUBHBIE: YCTaHABIMBAIOT paboyue OTHOIICHWUS,
yaatcst 3(QeKTHBHO COTpymHMYaTh M  CIIOCOOCTBOBATH
MPOAYKTUBHOH KOOTIEPAIIHH.
19 Pemenne 3anau. Oco0enHocTd mponeccoB | 3HATH: OCHOBHBIC TIOHATHS 110 U3YyIEHHOH TeMe.
HCTapeHus H | YMeThb: HaxoJuTh B TaOJNWIE HEOOXOIUMBIC IaHHEBIE,
KOHICHCAIIMH. Pacuér | pacCUNTHIBaTE KOJIMYECTBO TEIUIOTHI, MOJNYYCHHOE WIIH
KOJINYeCTBA TEMJIOTHI MPH | OTJAaHHOE TEJIOM, YICNIBHYIO TEIUIOTY MapooOpa3oBaHus,
nmapoodpa3oBaHUHN H | BJIQXHOCTb.
KOH/JeHCAUMHU, YyIAeJbHOH | JINYHOCTHBIE: BBEIYUCISIOT YACIbHYIO TEIJIOTY IUIABJICHUS U
TEIJIOThI napooOpa3oBaHUsl  BENIECTBA;  COCTABISIOT  ypaBHEHUs
napooopa3oBaHusl. TEIJIOBOro OamaHca ¢ y4€TOM TMPOIECCOB HarpeBaHUs,
Mamemamuxa. TUIaBJICHUS U TApOOOPA30BAHMUS.
IMo3HaBaTejibHBIE: BBIJACISIOT OOOOIIEHHBIH CMBICT |
(bopManbHyIO CTPYKTYpPY 3aJaui; BEIOUPAIOT, COMOCTABIIAIOT U
000CHOBBIBAIOT CITOCOOBI PEIICHHS 3aJa9H.
PeryasTuBHBIe: ClIHYalOT CBOH cmoco® NeHCTBHA ¢
ATaJIOHOM; OCO3HAIOT KA4eCTBO H YPOBEHBb YCBOCHHUSI.
KomMyHHKaTHBHBIE: Pa3BHBAIOT YMEHUE HHTETPUPOBATHCS B
rpymiry CBEPCTHUKOB u CTPOHTH MIPOAYKTUBHOE
B3aPIMO}IeI>iCTBPIe CcO CBepCTHI/IKaMI/I u yaneneM.
20 Pemenne 3amay. OcoGenHocTu mponeccoB | 3HATh: OCHOBHBIC MOHATHUS I10 H3yICHHOH TEME.

HcnapeHust U
KOHIeHCAI[MH. Pacuér
KOJIMYECTBA TEIJIOTHI MpH
napooopa3oBaHuU |
KOH/JeHCAIMHU, Yy/IeJbHOMH
TEII0ThI
napoodpa3oBaHus.
Mamemamuxa.

YMeTb: HaxoguTh B TaOmHIle HEOOXOAUMEBIE JaHHBIE,
pPacCUMTHIBATh KOJHMYECTBO TEIJIOTHI, TOJIYYCHHOE WIIH
OTIaHHOE TEeJIOM, VIEIbHYI0 TeIJIOTY TMapooOpa3oBaHuUs,
BJIAYKHOCTB.

JINYHOCTHBIE: BBEIYUCISIOT YACIbHYIO TEIJIOTY IUIABJICHUS U
mapooOpa3oBaHMsl  BEMISCTBA;,  COCTABISIIOT  YpaBHCHHUS
TEIUIOBOTO OajaHca ¢ Y4€TOM TIPOIIECCOB HArpeBaHUs,
TUTABJICHUS U Tapo00pa30BaHMUsL.
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TenmoBwie
JIBUTATEIIN.

22

KIIJI remnoBeIx
JIBUTATEJIEN.

PaboTa rasa u mapa npu
pacmmpenny. TenJioBbie
asurarenu. [Ipumenenne
3aKOHa COXpaHEeHUS U
NpEeBPAILEHNs] SHEPTUH B
TEIJIOBBIX JIBUI'ATEIISX.
YerpoiicTBO M IPUMHIMIT
neiicrus ABC.
Okosorudyeckue mpodiaemMsl
npu ucronszoBanun JIBC.
YcrpoiicTBO M IPUMHLIMIT
AelicTBHUS NAPOBOMH
TypOuHnbI. KITJ
TeIJI0BOro ABUraTeJs.
Mamemamuxa, mexnuxa.

ITo3HaBaTrejabHBIE: BBHIAETAIOT OOOOWMIEHHBIIT CMBICT W
(dhopManbHYIO CTPYKTYPY 3a7a49d; BEIOMPAIOT, COTIOCTABIISIIOT U
000CHOBBIBAIOT CITOCOOBI PEIICHUS 3a1a4H.

PerynsiTuBHBIE: CIMYAIOT CBOM  cmoco0  JedcTBUSL  C
3TAJIOHOM; OCO3HAIOT Ka4eCTBO M YPOBEHb YCBOCHHSI.
KoMMyHHKAaTHBHBIE: Pa3BUBAIOT YMEHUE HHTETPUPOBATHLCS B
IPyNIly  CBEPCTHUKOB u CTpOUTH MIPOyKTUBHOE
B3aUMO/ICHCTBUE CO CBEPCTHUKAMH U YUUTEIIEM.
3HaTh: paszIMYHBIE BUABI TEIUIOBBIX  MAIlMH,
K03 pHIIEeHTa TIOJIE3HOTO ICHCTBHA.

Ymerb: 00bACHATH mpuHOHI paboThl M ycrpoiictBo IBC,
npuBOANTh TpuMepbl npuMmeHeHuns JIBC Ha mpakTwke,
OOBSCHATH YCTPOMCTBO U MPUHIHIT paOOTHI TAPOBOI TypOHUHEL,
NPUBOANTH TIPUMEpPHl TMPUMEHEHHS NapoBOW TYpOMHBEI B
TexHHKe, cpaBHUBaTh KI1/] pa3nuyHbIXMalIMH 1 MEXaHU3MOB.
JInuHOCTHBIE: OOBSCHSIOT YCTPOMCTBO M NMPHUHIMIT JACHCTBUS
TEIJIOBBIX MAIHH.

IMo3naBaTebHBIE: BHIPAKAIOT CMBICI CUTYaIMU Pa3IMIHBIMU
cpenctBaMu  (PUCYHKH,  CHMBOJIBI,  CXEMBI,  3HaKH);
AHAJIUBUPYIOT O6L6KT, BBIICIISASA CYIICCTBCHHBIC H
HECYIIECTBEHHBIC TPU3HAKH.

PerynsiTuBHbIe: cTaBiIT yd4eOHyI0 3ajady Ha OCHOBE
COOTHECEHHS TOTO, YTO yXKE M3BECTHO M YCBOEHO, U TOTO, YTO
eIé HeM3BECTHO.

KomMyHuKaTHBHBIE: YMEIOT (WM Pa3BUBAIOT CIHOCOOHOCTH)
C  TIOMOIIBIO  BONPOCOB  JOOBIBATH  HEAOCTAIOIIYIO
nHdopmanuio; OOMEHUBAIOTCS 3HAHMSAMH MEXKAY WICHAMH
TPYIIIEL.

CMBICJI
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Pemenue 3agau.

IIpumeHeHne 3aKOHOB U
hopmy 1o TeMam
«/3MeHeHue  arperatHsix
COCTOSIHUI BEIIECTBA» U
«TenoBsle IBUTATENN.
Mamemamuxa.

3HaTh: OCHOBHBIC MOHATHS U (POPMYIIBI IO U3YUYEHHOH TeMe.
YMeThb: IPUMEHATh MOJyUYCHHbIE 3HAHUA NPU PELICHUHU 3a]a4
10 U3YyYECHHOH TEME.

JIM4YHOCTHBIE: BEIYUCISIIOT KOJMYECTBO TEIUIOTHI B IIPOLIECCAX
TeIuIonepe1adyl P HarpeBaHUH U OXJIAXK/ICHHUH, TUIABICHUN 1
KPHUCTAJUT3alNH, ucTiapeHny 1 koraencanuu, KI1J[ TemmoBsix
JIBUTATEIeH, BIaXKHOCTb.

ITo3naBaTenbHbIE: BBHIOMPAIOT OCHOBaHMS M KPUTEPHH IS
CPaBHEHUS; COCTABISIIOT IIEJI0€ W3 YacTeH, caMOCTOSTEIbHO
JIOCTPanBasi, BOCIOIHAA HEIOCTAIOIINE KOMIIOHEHTHI.
PeryasiTUBHBIE: OCO3HAIOT KaueCTBO M YPOBEHb YCBOCHHS;
BHOCAT KOPPEKTUBBI U IOTIOJHEHHS B CIIOCO0 CBOMX AEHCTBHIM.
KoMMyHUKATHBHBIE: TIPOSBISIIOT T'OTOBHOCTH aJ€KBATHO
pearupoBaTh Ha HYXIBl JAPYTHX, OKa3blBaTh IOMOIIb |
SMOILMOHAIBHYIO MOJIICPIKKY HapTHEPAM.

24

Pemenue 3amau.

IIpumeHeHne 3aKOHOB U
thopmyn o TeMam
«/I3MeHeHNe  arperaTHbIX
COCTOSIHUI BEIIECTBa» U
«TemnoBsle IBUTATENNY.
Mamemamuxa.

Pemenue 3ana4 Ha
[IPUMEHEHUE NIOHATUH,
3aKOHOB U (GOPMYIT TIO
H3Y4ECHHOH TeMe.

3HaTh: OCHOBHBIE MOHATHS U (POPMYIIBI 110 U3YUYEHHOH TEMe.
YMeTb: NpUMEHSTh MOJy4YeHHbIE 3HAHUS TPU PEIICHUN 3a7a4
10 U3YYEHHOH TeMe.

JIM4HOCTHBIE: BBIYUCISIIOT KOJMYECTBO TEIUIOTHI B IIPOIIECCAX
TEIUIONEepe1aun IPU HATPEBAHUM U OXJIAXKI€HHUH, IIABICHUH U
KpHUCTaIU3aluy, ucnapeHnu u kouaeHcanuu, KIIJ[ Temnossix
JIBUTATeNeH, BIaXKHOCTb.

Ilo3HaBaTenbHbIE: BHIOMPAIOT OCHOBAHMSA M KPUTEPHUHU LIS
CPaBHEHUS; COCTABIISIIOT LIENOE M3 4YacTeH, CaMOCTOSTEIbHO
JIOCTPanBasi, BOCIIOIHSASA HEJIOCTAIOMIE KOMITOHEHTHI.
PeryassTUBHBIE: OCO3HAIOT KauyeCTBO M YPOBEHb YCBOCHHS;
BHOCAT KOPPEKTUBHI U IOTIOTHEHHS B CIIOCO0 CBOMX JAEUCTBHIM.
KoMMyHHUKAaTHBHBIC: TPOSABISIIOT TOTOBHOCTH —aJ€KBATHO
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Kontponbnas
pabora.

pearupoBaTb Ha HYXIbl JpYrdMX, OKa3blBaTb IIOMOUIb U
SMOLIMOHAIBHYIO OJJEPKKY IapTHEPAM.

IIpuMeHsATH MaTepuan MO W3YYEHHOW TeMe Ui PEIICHUsS
(bu3nvecKux 3aaau.

Ilo3naBaTenbHbIe: BBIOMPAIOT, COTIOCTABJISIFOT u
00OCHOBBIBAIOT CIOCOOBI PEIICHHS 3a/1a4M; YMCIOT BHIOMPATh
0000IIEHHBIC CTPATEI MU PEIICHUS 3a/1aUH.

PeryasiTuBHBIE: BHOCST KOPPEKTHBHI U IOTIOJIHEHHSI B CITOCO0
CBOHUX JCUCTBUI.
KoMmyHukaTuBHble:
COBEPIIAEMBIX IECUCTBUH.

OITMCBIBAXOT COLCpIKaHUEC

27

28

OnexTpu3anus
ten. JIBa pona
3apsza.

YCTpOUCTBO  3JIEKTPOCKOIIA.
Jenenue BeleCTB mno
CIIOCOOHOCTH  NPOBOAUTH
3JIEKTPHYEeCKMI TOK Ha
NPOBOJHUKH
MOJIyNPOBOAHHUKHU "
AMIEKTPHKH.
DNeKTpOMETD.

Xumus.

3HaTh: YCTPOICTBO 3NEKTPOCKONA M 3JIEKTpOMETpa U JUid
Yero 3TH MPUOOPHI HYKHBI.

YMmerh: 0OHapyKUBaTh Ha3JIeKTPU30BaHHbIE Tea,
TIOJIb30BATHCS JIEKTPOCKOIIOM U 3JEKTPOMETPOM, OOBSICHATH
CYIIECTBOBAaHHE  IPOBOJHHUKOB,  MOJYNPOBOJHHKOB M
JIVJIEKTPUKOB, ux NpUMEHEHHE, Ha0moaaTh
TIOTYIIPOBOTHUKOBBIN JTHOI.

JIuyHOCTHBIE: HAOIIONAIOT BO3JACHCTBHE 3apsHKCHHOTO Tela
Ha OKpYXKaloIlue Tela; OOBSICHAIOT YCTPOWCTBO M IPHHIMII
JeHCTBUSA PIIEKTPOCKONA U IIEKTPOMETPA.

ITo3naBaTeabHbIE: YCTAHABINBAIOT IPUYHUHHO-CIIC/ICTBEHHBIC
CBSI3U; CTPOSAT JIOTHYECKHUE LU PacCyKICHUH.
PeryasTuBHBIe: cTaBIT YyueOHyI0 3ajJady Ha OCHOBE
COOTHECCHMS U3BECTHOTO U HEM3BECTHOTO.
KoMmyHuKaTHBHBIE: OIHCHIBAIOT coJiepxKaHue
COBEPIIAEMbIX JEHCTBHH C LEJIbI0 OPUEHTHPOBKU MPEIMETHO-
MIPAaKTHYECKOH e TeIHbHOCTH.

DNEeKTPUYECKOE
nose.
[IpoBogHMKHN 1
HETIPOBOJHUKH.

1

ITousiTue 00
IEKTPHYIECKOM TOJIe.
IToJie kak ocoObIii BH
MaTepHH.

3HaTh: TOHATHE 3JEKTPUYECKOTO TIIONIST €ro rpaguydeckoe
n300pakeHme.

YMeTh: OOHapyXHBAaTh BIIEKTPHUYECKOE II0JIC,ONPEEIIATh
W3MEHEHHME CHIIBI, ACHCTBYIOLIEH Ha 3apsiKeHHOE TENo MpH
yIAJICHUU U TIPUOJIMIKEHUH €T0 K IPYroMY 3apsKEeHHOMY Tely.
JInyHoCcTHBIe: HAOMIOJAIOT Y OOBSICHAIOT OIBITHI IO
OOHApY)KEHHIO  JJEKTPUYECKOTO TMOJS W YKa3bIBAIOT
0COOEHHOCTH NMEKTPUYECKOTO TOJIA.

Ilo3HaBaTenbHbIE: BBIABUTAIOT U OOOCHOBBIBAIOT T'HIIOTE3HI,
npeiaraloT — crnocoObl  MX NPOBEPKH; BBIOMPAIOT  BUJ
rpadudeckoi Moaeny.

PeryasiruBHbIe: CaMOCTOSITEIILHO (hopmynupyior
MO3HABATENBHYIO LENIb U CTPOST JEHCTBHSA B COOTBETCTBHH C
HEH.

KomMmyHuKaTHBHBIE: OIHCHIBAIOT CoJIepKaHHe
COBEpILAEMbIX ACHCTBUH C LEJIBI0 OPUEHTUPOBKHU MPEIMETHO-
NIPaKTU4ECKON JESITEIbHOCTH.

29

JlenmumocTh
AJIEKTPUUIECKOTO
3apsa

JdenumocTnh
JIEKTPUYECKOro
DJIEKTPOH —
HAHMEHbIINM
JIeKTPHYECKUM
Enununa  snextpuueckoro
3apsina. CTtpoenme aroma.
CrpoeHue sapa aroma.
HeiiTponsl. IIporoHsl.
Mognenu aToMOB BOJOPOAA,
Tenusl, TUTHS, HOHBIL.
Mamemamuxka, xumus.

3apsiaa.
yacTuga ¢

3apsaioM.

3HATH NOHSITHUS: aTOM, DJIEKTPOH, HOH.

YMerb: 00BsAcHATE onbIT Modde — Munnnkena, J0Ka3bIBaTh
CYIIIECTBOBaHHE YaCTHIL, UMEIOIINX HAMMEHBIIHH
AJICKTPHUYECKUN 3aps, OOBSACHATH obpazoBanue
MOJIOKUTEIBHBIX M OTPHULATEIBbHBIX HOHOB, MPUMEHSThH
MEXIPEIMETHBIE CBS3U Ul OOBSCHEHHS CTPOSHHUSI aToMa,
paborartb ¢ TeKCTOM y4eOHHKa.

JluunocTHBIE: HAOMIONAIOT U OOBSCHSIOT MpoLEcC JEJCHUS
JNEKTPUUYECKOrO  3apAja; C IOMOIIbI0 HEPUOJUYECKOH
TaOJUIBI OIPENIEISIOT COCTAB aTOMA.

IMo3HaBaTenbHBIE: BBHIBUTAIOT U OOOCHOBBIBAIOT TMIIOTE3HI,

MpeUIaraloT  CrmocoObl WX  NPOBEPKH;, BBIOMPAIOT  BUA
rpaugecKor MoJenn.
PerynsiruBHbIe: CaMOCTOSITETTEHO ¢hopmynupyroT

[MO3HABATEIbHYIO ICJIb U CTPOSIT ACHCTBHS B COOTBETCTBHH C
HEH.
KoMMyHUKATHBHbBIE:

OITMCBIBAIOT COICPKAHUC




COBEpIIAEMBbIX JACHCTBUMN C 1IEJIbI0 OPUEHTUPOBKH MPEAMETHO-
MIPAKTHIECKOH e TeTHHOCTH.

30 OObsicHeHNE Oo0bsicHeHHe Ha OCHOBe | 3HATh: 3aKOH COXPAHEHUS JIEKTPUUECKOTO0 3apsia.
JNEKTPUYECKUX 3HAHUH 0 CTPOEHHHM aToMa | YMeThb: OOBACHSTH 3IEKTPHU3ALHIO Teln IpH
SIBIICHUH. MEKTPU3ANMHA TeJ TNPH | CONIPUKOCHOBEHMM,  YCTaHABIMBATh  IepepaclpeseicHue
CONPHKOCHOBCHHH, 3apsAa MpU Mepexofe ero ¢ Ha’JIeKTPHU30BAHHOIO Tesla Ha He
nepefavyu YacTH | Ha3JIEKTPU30BAHHOE PU CONPUKOCHOBCHHH.
IIEKTPUYECKOro 3apsiia oT | JINUHOCTHBIE:  OOBACHSIOT — SIBJICHUS  DJICKTPH3ALMH U
OTHOTO Teja K JAPYroMy. | B3aUMOJEHCTBUS 3apsDKEHHBIX Tel Ha OCHOBE 3HAHHUH O
3akoH COXpaHEeHHsl | CTPOSHHHM BEIeCTBAa U CTPOCHUM aToMa.
3JIEKTPHYECKOT0 3apsijia. Ilo3naBarenbHbIe:  COCTAaBIAIOT  LEJIOE€ M3 YacTew,
Xumus. CaMOCTOSITENIBHO ~ JOCTPaMBas, BOCIONHSS  HENOCTAIOLIME
KOMIIOHEHTBI;  OCYIIECTBISIOT  IMOMCK W BBIJEIICHHUE
He00X0oIuMOoN MH(POPMAITHH.
PeryasiTuBHBIC: OCO3HAIOT KaueCTBO M YPOBEHb YCBOECHHS;
BBIICISIIOT M OCO3HAIOT TO, YTO YyXE YCBOGHO U 4YTO emié
TIOJVIEXKUT YCBOCHHUIO.
KoMmyHukaTuBHBIE: OOMEHUBAIOTCS 3HAHMSAMH  MEXAY
YJieHaMH TPYIINbI Ul NPUHATHS 3(Q(EKTUBHBIX COBMECTHBIX
pelieHuil, pa3BUBAalOT  CHOCOOHOCT, OpaTh Ha  cels
WHUIIUATHUBY B OpraHu3alvii COBMECTHOI'O HeﬁCTBHH.
31 Hcrounuku IHocTosiHHBIN 3HaTh: IOHATHE DSJCKTPUUECKUH TOK M HCTOYHUK TOKa,
MIOCTOSIHHOTO IeKTPUYECKHI TOK. | Pa3iIM4YHBIE BHJbI HICTOYHUKOB TOKA.
NIEKTPUUECKOTO | MOPMYJHPOBKA  YCJIOBHSI | YMeTh: OOBSCHATH YCTPOMCTBO CyXOTrO TaJbBaHHIECKOTO
TOKa CyIIeCTBOBAHHSA JJIEMEHTA, NPUBOJUTE IPUMEPBI HCTOYHUKOB IEKTPHUECKOTO
3JIEKTPHYECKOT 0 TOKA. | TOKa, OOBSICHATH NX Ha3HAUCHHE.
HcrouHuku JIuyHOCTHBIE: HAOIIONAIOT SBJICHHE JJICKTPHUCCKOTO TOKa;
3J1eKTPUYECKOro TOKA. | U3TOTaBIMBAIOT U UCIBITHIBAIOT FaIbBAHUYECKUI DJIEMEHT.
KpatkoBpemeHHas IMo3naBaTeabHbIE: BBLICIAIOT U (OPMYJIHPYIOT Mpoliemy;
caMocTosTeNbHAsE paboTa IO | CTPOST JIOTHYECKHE LIENH PACCYKICHUM.
TeMe JaJIeKTpu3anus Tesdl U | PeryJasiTUBHBIe: COCTaBJIAIOT IOCIENOBATEIbHOCTh CBOUX
CTPOEHHE aToMa. JIEUCTBUII.
Xumus, mamemamuxa, ObJK, | KoOMMyHUKaTHBHBIe: y4yaTcsi yCTaHaBIMBAaTh M CPaBHHUBATh
ouonozus. pasHble TOYKHU 3PEHUs, MPEXKIE YEM NPHUHHUMATh pEIICHUE W
JIenaTh BEIOOP.
32 OnexkTpuuecKkas DaeKTpuyecKasi nens u eé | 3HATh: NpaBUIa COCTABICHHUS dIIEKTPUUECKUX LENe.
LeMnb COCTaBHBIE YacTH. | YMeTh: n300pakaTh 3JEKTPUYECKHE IIeMd C MOMOIIBIO
YcnosHble 0003HaUEHMs, | YCIOBHBIX 00O3HAUCHHH; OOBSCHATH NPOXOXKICHHE TOKAa B
OpUMEHsEMbIE Ha CXeMax | MeTallax M ANeKTPOJIHTax.
JNEKTPHUUECKUX neneil. | JINYHOCTHBIE: COOMPAIOT MIPOCTEHIITNE 3TEKTPUIECKUE LIETTH U
IIpupoga  IMEKTPUYIECKOTO | COCTABISAIOT MX CXEMBI; BUAOU3MEHSIOT COOpaHHYIO Il B
Toka B MeTayuiax. CKOpOCTh | COOTBETCTBUH C HOBOM CXEMOM.
pacnpocTpaHeHus Ilo3HaBaTenbHbIE: BBIIOIHAIOT ONEPAlUU CO 3HAKAMHU H
BJICKTPUYCCKOT'O TOKa B CHUMBOJIaMH,; BBIJICIIAOT 00BEKTHI U IMPOUECCHI C TOUKU 3pCHUA
IIPOBOJHHUKE. LIEJIOTO U YacTeil.
Texnuka. PerynsiTuBHBIE: CIMYAIOT CBOW cHoco® JedcTBusS ¢
STaJIOHOM, BHOCST KOPPEKTUBBI U JIOTIOJIHEHHS.
KoMMyHHMKaTHBHBIE: YCTaHABIMBAIOT PaboYne OTHOLICHHS,
yuarcsi 3((EKTHBHO COTpYyIHHMYAaTh M  CIIOCOOCTBOBATH
MIPOAYKTUBHON KOOIEPALHH.
33 HeiictBue JeiicTBUsI dJIeKTpUYecKoro | 3HaTh: TIOHATHE DJJEKTPUYECKHH TOK W  HAalpaBliCHHUE
JNEKTPUYECKOTO | TOKA. [IpeBpamenne | AIEKTPUIECKOTO TOKA.
TOKa OHEPTHUU QJICKTPHUYICCKOTO YMeTh OOBSICHATE: TCIIJIOBOC, XHMMHYCCKOC W MAarHUTHOC
TOKAa B  JApPyrHE€  BHIBI | JCHCTBHE DIEKTPUYECKOTO TOKa; paboTaTe € TEKCTOM
SHEPTHH. Hanpasnenne | yueOHuUKa.
AIIEKTPUYECKOTO TOKA. JInuHOCTHBIEe: HAONIONAIOT JEHCTBHSA INEKTPHUECKOTO TOKA;
Texnuxa. OOBSCHSIOT SIBIICHHE HarpeBaHus MPOBOJIHUKOB
AIEKTPUUECKUM TOKOM.
Ilo3naBarenbHbIe: OINpPENENAIOT OCHOBHYIO u

BTOPOCTENEHHYIO WH()OPMANHNIO; BBIICISIIOT KOJINYECTBEHHbIC
XapaKTEepPUCTUKU OOBEKTOB, 33/IaHHBIE CIIOBAMH.
PerynsituBHBIE: craBiIT yueOHyl0 3ajady Ha
COOTHECEHHMSI H3BECTHOTO U HEM3BECTHOTO.
KoMMyHHMKATHBHBIE: BCTYNAalOT B JWAJOT, YYacCTBYIOT B

OCHOBC




KOJUICKTHBHOM  OOCYXJCHHM TpoOjeM, ydaTcsl BIaeTh
MOHOJIOTHYECKON W IMAJIOTUIECKON (hOpMaMH PeUHu.

34 Cuia Toka Cuiaa 3JIeKTPUYECKOro | 3HATDh: CMBICT BEIMIMHBI CHIIA TOKA.
TOKa. Dopmyna Uil | YMeTb: OOBSACHATH 3aBHCHMOCTh MHTEHCUBHOCTH
ONpeNeNeHus] CHUIbl TOKa. | 3JIEKTPUYECKOTO TOKa OT 3apsAAa U BPEMEHU, PACCUUTHIBATh 110
Enunnnst CHJIBI TOKa. | opMyne cuily TOKa, BBIpaXKaTh CWJIY TOKAa B DPa3iIMYHBIX
Ha3znauenue ammepMerTpa. | eIUHHIAX.
Bruouenne ammepmerpa B | JINUHOCTHBIE: U3MEPSIOT CUIIy TOKa B 3JICKTPUYECKON Ienu;
nens. Pemenue 3agau. 3HAIOT M BBHINOJHSIOT NpaBia 0€30IIacHOCTH NpH paboTe ¢
Texnuxa. HUCTOYHHUKAMU 3JIEKTPUUECKOr0 TOKa.
ITo3HaBaTeAbHbIE: BBIPAXKAIOT CMBICI CUTYAI[MN Pa3INnIHBIMU
CpeIcTBaMH (PUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH).
PeryasiTuBHbBIE: CIMYAIOT CBOHW cImoco® JeHCTBHA C
3TAJOHOM, BHOCST KOPPEKTHBEI U IOMOJIHEHHS B CIIOCO0 CBOMX
NEWCTBUMN.
KoMmyHuKkaTHBHBIE: pa0OTarOT B TpYIIE, YCTaHABIMBAIOT
paboune oTHOmIEeHUs, y4arcsi 3(P(GEKTUBHO COTPYAHWYATH U
CIIOCOOCTBOBATh NPOAYKTHBHOW KOOIEPAIIHH.
35 JlaGoparopnas OmnpeneneHue 1eHbI AefeHUs | 3HATH: paBUiia BKIIOYSHHS B 1I€TIb aMIIEpMeETpa.
pabota Ne4 ero IKanel. [3MepeHHe | YMeTh: YEPTUTh CXEMBI INEKTPHUCCKON LEMH, U3MEPSTh CUILY
«Coopka CIJIBI TOKAa Ha pa3IM4HbIX | TOKA HAa pa3IM4YHBIX YydYacTKax IemH, paboTaTb B TpyIIe,
INEKTPUUYECKON ydacTKax  Ilemd, cOopka | BKIIOYAaTh aMmIepMeTp B Lelb, ONpPEAeATh LEHY MAeICHUS
LIETIN ¥ U3MEPEHHE | AIEKTPHIECCKON IICTIH. amrepMmerpa.

CHIIBI TOKA B ¢ Mamemamuxa. JIMYHOCTHBIE: M3MEPSIOT CHIIy TOKA B JICKTPUUCCKOHN Lenw;
Pas3IMYHBIX 3HAIOT W BBHINOJHSIOT MpaBiia 0€30IIacCHOCTH NpH paboTe c
ydacTKax» HCTOYHHKAMH IEKTPUIECKOTO TOKA.

IMo3HaBaTe/IbHBIE: BBIPAXKAIOT CMBICI CUTYAIlUN Pa3INIHBIMU
cpeAcTBaMH (PUCYHKH, CHMBOJIBI, CXEMBbI, 3HaKH).
PeryasTuBHBIE: cIM4aloT CBOM cmoco0  fneifctBus ¢
STaJIOHOM, BHOCSAT KOPPEKTUBHI U TOTIOJIHEHUS B CLIOCOO CBOUX
JIeHCTBUM.
KommyHukaTHBHBIE: pabOTarOT B TPYIIE, YCTAaHABIMBAIOT
paboune oTHOmIEeHUs, y4yarcsi d((GEKTHBHO COTPYAHWUYATH U
CII0COOCTBOBATh MPOAYKTHBHON KOONEPAIHH.
36 OneKkTpuuecKoe DJeKTpUYecKoe 3HATh: CMbICIT BEJIMYHMHBI HANPSDKCHUE U MIPABUJIA BKIIOYECHUS
HarnpspKeHne HanpsiKeHue, €IMHMIA | B I BOJILTMETPA.
HarpsokeHus. PopMyna Juid | YMeTb: BeIpaxarh HanpsbkeHne B kB, MB, aHamm3upoBatb
ONIpeZIeTIeHUs]  HallpsOHKCHUs. | TaONMU4YHBIE JaHHble, paboTaTh C TEKCTOM YydeOHHKa,
Pemmenne 3agau. paccuMTHIBAaTh HANPSDKEHHE 110 Gopmyre.
Mamemamuxa. JIuuHOCTHBIE: 3HAIOT M BHINOJHAIOT NpaBuia 0€3011aCHOCTH
npu paboTe ¢ HICTOYHUKAMH IEKTPHUECKOr0 TOKA.
Ilo3HaBaTenbHbIE: BRIPAXKAIOT CMBICT CUTYaIllUH Pa3IMIHBIMH
CpelcTBaMU (PUCYHKH, CUMBOJIBI, CXEMBI, 3HAKH).
PeryasTuBHBIE: cIM4aloT CBOM cmoco0 fmeifctBus ¢
STaJIOHOM, BHOCSAT KOPPEKTUBHI U TOTIOJIHEHHS B CIIOCOO CBOUX
JIECTBUM.
KommyHuKaTHBHBIE: pabOTa0OT B TPYIIE, YCTaHABIMBAIOT
paboune oTHOmIEeHHUs, y4arcsi 3((HEKTHBHO COTPYAHWYATH U
CII0COOCTBOBATH NMPOAYKTHBHOW KOOTIEPAIIHH.
37 JlaGoparopuas N3mepenne HampsbkeHWsT Ha | 3HATh: MpaBHUIia BKIIOYEHUS B IIETIh BOJIBTMETPA
pabota Ne5 Pa3NIUYHBIX yYacTKaxX LEeNH, | YMeTb: YEePTHTh CXEMBI JJIEKTPHYECKONW MMM, H3MEepSTh
«3mepenue cOopka ANIEKTPUYECKOW | HANMpsDKEHWE Ha pasIUYHbIX ydacTKax Ienu, paboTath B
HaTpSDKCHUS Ha | IICTIH. Tpymre, BKJIOYATh BOJBTMETP B IE€Nb, ONPEACHATh LEHY
Pa3IUYIHBIX Mamemamuxa. JIeTICHUSI BOJIETMETpA.
ydacTKax JIMYHOCTHBIE: U3MEPSAIOT HANpsDKEHHE B 3JICKTPHUUECKOH
INEKTPUUYECKON LeNY; 3HAIOT M BBINOJHAIOT MpaBWia OE30IaCHOCTH IIpH
Lenu» paboTe ¢ CTOYHUKAMH 3JIEKTPHUIECKOTO TOKa.

Ilo3naBaTenbHBbIE: BBIPAXKAIOT CMBICH CUTYAlH PA3INYHBIMU
cpeAcTBaMH (PUCYHKH, CHMBOJIBI, CXEMBbI, 3HaKH).
PerynsituBHBIE: ClIMYalOT CBOM  croco0®  AEHCTBUSL  C
9TAJIOHOM, BHOCSIT KOPPEKTHUBBI U JJONIOJIHEHHUS B CIIOCOO CBOMX
JEeHCTBU.

KoMMyHHKaTHBHBIE: pa0OTal0T B TPYMNIE, YCTAHABIHMBAIOT




pabourie oTHOmIeHUs, ydarcs d(p(HEKTHBHO COTPYIHUYATH H
CIOCOOCTBOBATH MPOAYKTHBHOW KOOMEPAIHH.

38 OnexTpudecKoe DJIeKTpUYecKoe 3HaTh: CMBICI HOHSTUS 3JEKTPUYECKOTO CONPOTHBICHHUS,
CONPOTHBJICHHE | CONPOTHBJIEHHE W  €r0 | 3aBHCHMOCTH JEKTPHIECKOIO CONPOTHUBIICHUS IIPOBOJHHUKA OT
€/IMHHLIBI U3MEPEHUs. | ero AJHMHBIL, IUIOIAAH HOMePeYHOTo CeYeHUs 1 MaTepHuaa.
dopmyna  gns pacuéra | YMeTb: OOBSCHATH IPHUYMHY BO3ZHUKHOBEHUS CONPOTHBICHUS,
conporuBiieHus. [lpupona | aHanu3upoBath pe3yJbTaThl OIIBITOB, uccie0BaTh
3J1eKTPUYECKOro 3aBUCHMOCTH CONPOTHBJICHUS IPOBOJHUKA OT €ro JUIMHBI,
CONPOTHBJICHUS. Y/edbHOe | IUIOIAAN IONEPEeYHOro CeUeHHs M Marepuana MpOBOJHUKA,
CONPOTHBJICHNE cOOMpPATH ANEKTPUUECKYIO LICTIb.
NPOBOJHHUKA. Anamn3 | JINYHOCTHBIE: 3HAIOT W BBINOJHAIOT IMpaBWia 0E30MaCHOCTH
Tabmuie! Ne8 B yueOHHKeE. pu paboOTe ¢ UCTOYHUKAMH IEKTPHUECKOTO TOKA.
Mamemamuxka. ITo3naBaTe/bHbIE: YMEIOT 3aMEHATh TEPMHHBI
OTIPEACICHISIMY; YCTAaHABIMBAIOT IPHYMHHO-CIICICTBEHHBIC
CBSI3M.
PerysisiTHBHBIE: CIIMYAIOT CBOW cHoco®  JeicTBUS ¢
9TaJOHOM, BHOCST KOPPEKTHUBBI U JJONIOJIHEHHUS B CIIOCOO CBOMX
JEUCTBUM.
KoMmyHuKaTHBHBIE: pa0OTalOT B TPYIIE, YCTAaHABIMBAIOT
paboune oTHOWEHUs], y4aTcsi 9Q(HEKTUBHO COTPYAHUYATS.
39 3axoH Oma ams Onpenenenue onbITHBIM | 3HATh: 3aKkoH OMa AJIs yJacTKa LeIH.
ydJacTKa LeMH NyTéM 3aBHCHMOCTH CWJIbI | YMeThb: CTpPOUTh TpadUKH 3aBUCHMOCTH CHJIBI TOKa OT
TOKA OT HANPSIKEHUs] NMPH | HANPSDKCHUS W CONPOTHBICHUSA M aHAIU3UPOBATH PE3YIIBTAaThI
NMOCTOSTHHOM OTIBITOB ¥ TpauKy, 3amuceBaTh 3akoH OMa B BUIE (HOPMYJIBL.
conporuBjennn ¥ oT | JINUHOCTHBIE: 3HAIOT W BBHINOJHAIOT INpaBWiIa OE30MaCHOCTH
CONPOTHUBJICHUSI npu | TpH paboTe C NCTOYHUKAMH IEKTPUIECKOTO TOKA.
NoCTOSTHHOM HanpsikeHus. | [lo3HaBaTe/bHbIE: YCTaHABIMBAIOT IPHYMHHO-CIICICTBEHHBIC
3akon Oma J/UIsl y4acTKa | CBSI3H; BBIP)KAIOT CMBICT CHTYAIlMH PA3IHMYHBIMU CPEICTBAMH
Lenu. (puCyHKHU, CUMBOJIBI, CXEMBI, 3HAKH).
Mamemamuxa. PeryasiTuBHBIC: CaMOCTOSITEJIbHO ¢dhopmynupyor
MO3HABATENbHYIO 1IeJb U CTPOST JACHCTBUSA B COOTBETCTBHUHU C
Hel.
KomMmyHukaTHBHBIE:  pa0OTalOT B Ipymme,  yd4arcs
apryMEHTHPOBATh CBOIO TOUYKY 3PEHHS, CIIOPUTh U OTCTaUBaTh
CBOIO MO3MINI0 HEBPAXXKI€OHBIM ISl ONIMOHEHTOB 00pa30M.
40 Pacuér ocHOBHBIX | Bprumcnenne cuibl  TOKa, | 3HATH: OCHOBHBIC HOHATHS U (OPMYJIBI
apaMeTpoB HarpsoKeHus, YMeTh: 4epTUTH CXEMBI 3JIEKTPUIECKHUX LIeTIeH, paCCUUTHIBATD
IIEKTPUUECKOI COIIPOTHUBJICHUS C | DJEKTPUYECKOE CONPOTHUBIICHUE, CHITY TOKA, HaNpsKEHHE.
Lenu UCIIONIb30BaHUEM 3aKOHA | JIMYHOCTHBIE: BBIUUCIIOT CHIYy TOKa, HAIpsDKEHHE U
Oma Juid ydacTKa LENHM M | CONPOTHBIECHUS y4acTKa IIEIH.
(hopMmyIIBI g | Ilo3HaBaTenbHBIE: TPOBOIAT aHAIN3 CIIOCOOOB pELICHUS
IEKTPUIECKOTO 3aJaud € TOYKM 3pEHHs WX  pAIMOHAIBHOCTH H|
COIIPOTUBJICHUA. OKOHOMHYHOCTH.
Mamemamuxka. PeryasiTMBHBIE: BBIICISAIOT M OCO3HAIOT TO, YTO YK€ YCBOCHO
U 4TO emé MOJUIeKHUT YCBOCGHHIO, OCO3HAIOT KadecTBO H
YPOBEHb YCBOEHHS.
KoMMyHHMKaTHBHBIE: BCTYNAIOT B JHAJOT, C JIOCTATOYHOMH
MOJHOTOW ¥ TOYHOCTHIO BBHIPAKAIOT CBOM MBICIH B
COOTBETCTBHH C 331a4aMH U YCJIIOBHIMH KOMMYHHUKAIIUH.
41 Peocrarts. Breluucnenue cuibl  TOKa, | 3HATH: OCHOBHBIEC HOHSTHUS U (OPMYJIBI
HarpspKeHus, YMeTh: 4epTUTH CXEMBI 3JIEKTPUIECKUX LIETIeH, pACCUUTHIBATD
COTIPOTHUBIICHUS C | DJIEKTPUYECKOE CONPOTHUBIICHNE, CHITY TOKA, HaNpsKEHHE.
HCIIOJIb30BaHHEM 3akoHa | JIMYHOCTHBIE: BBIYHCISIOT CHIy TOKa, HampsDKeHHE U
Oma i1 ydJacTKa [eNd MW | CONPOTHBICHMS y4acTKa IETH.
(hopmyIBI g | [lo3HaBaTebHBIE: TPOBOIAT aHAIN3 CIIOCOOOB pPEUICHHUS
AIIEKTPUIECKOTO 3aJaqd  C TOYKH 3pEHHs WX  pAMOHAIBHOCTH |
COIIPOTUBJICHUA. OKOHOMHYHOCTH.
Mamemamuxa. PeryasiTuBHbIE: BBIJICIAIOT U OCO3HAIOT TO, UYTO YK€ YCBOEHO
Ipunuun  fgeidicTBUST M | U 4TO eWE MOMIEKUT YCBOCHUIO, OCO3HAIOT KayeCTBO H

Ha3HaA4YeHHe peocrar.
HOHKJ’IIO‘{CHI/IC peocrtata B

YpOBEHb YCBOEHHUSI.
KoMMyHHKaTHBHBIE: BCTYNAIOT B JHAIOT, C JOCTaTOYHOM
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nenb. PeryiampoBaHue CHIIBI

MOJJHOTOM W TOYHOCTBIO BbIpaXXarOT CBOW MBICJIHM B

JlabopaTopuas TOKa peocTaToM U | COOTBETCTBHH C 3a/1a4aMH M YCIOBHAMH KOMMYHHKAIIUH.

pabota Ne6 W3MEpeHHe COMPOTHUBICHUS | 3HATH: UTO TAKOE PEOCTar.
«PerynupoBaHue | MpoBOJHMKA IpU IOMOIIM | YMeTh: CcOOHMparh DJEKTPUYECKYIO IIellb, MOJIb30BATHCS
CHJIBI TOKa | amIepMeTpa 1 BOJIbTMETpa. peocTaToM JUIsl PeryJIMpOBaHus CHUIIBI TOKA B II€MTH, padOTaTh B
HaMpsKEHUS Mamemamuxa. rpyIIe, NpeaCTaBIsATh PE3yJIbTaThl U3MEPEHUH B BHJIE TaOIHI,
peocTaTomM» U3MEpSATh  CONPOTHBICHWE NPOBOJHHMKA IPH  ITOMOIIX
amIepMeTpa U BOJIbTMETpa.
JInuHOCTHBIE: OOBSCHSAIOT YCTPOWCTBO, IPUHIUIT ICHCTBUS U
Ha3HAUYEHHE DPEOCTATOB; PETYIHPYIOT CHIY TOKa B IIETIA C
ITOMOIIIBIO PEOCTaTa; H3MEPSIOT COIPOTUBIICHUE TPOBOIHUKA C
TTOMOIIBIO aMIIEpMETPa U BOJIBTMETPA.
I[lo3HaBaTenbHbIEe: AHANM3UPYIOT YCIOBHS M TpeOOBaHHSA
3aa4i, YMEIOT BHIOMpaTh OOOOMIEHHBIE CTPATETHH PEIICHHS
3aa4yd; ONpEAENSIIOT OCHOBHYIO M BTOPOCTENEHHYIO
nHpopManunIo;  BBIACISIOT  OOOOINEHHBIH  CMBICT |
(OpMaNbHYIO CTPYKTYPY 33Ja4H.
PeryasiTuBHbIe: CaMOCTOSITEIBHO ¢dopmynupyior
MO3HABATENBbHYIO 1IeJb U CTPOST JEHCTBUSA B COOTBETCTBHHU C
HeEl.
KoMMyHHKATHBHBIE: HHTCPECYIOTCS UYXHUM MHCHHEM H
BBICKa3BIBAIOT CBOE; YMEIOT CIYIIATh M CIBIMATH OPYT APYTa;
C JOCTaTOYHOW TIIONTHOTOM ¥ TOYHOCTHIO BBIPAKAIOT CBOU
MBICT B COOTBETCTBHHM C 3aJadaMd H  YCIOBHSAMH
KOMMYHHUKAIHH.
43 Jlaboparopras Mpunoun  fgeiictBus ¥ | 3HATH: 4TO TAKOE PEOCTAT.

pabora Ne7 Ha3HAYeHHE peocrtar. | YMeTb: coOupaTh BICKTPUYECKYIO [ENb, IOJIb30BATHCS

«3mepenne [MoaxmodeHne peocTata B | PEOCTaTOM JIsl PETYJIMPOBAHUS CUIIBI TOKA B 1enH, paboTaThb B

CONPOTHUBIICHHUE nens. PerynupoBaHue CWIbI | TpyIe, IPEACTaBIATh Pe3yIbTaThl U3MEPEHHI B BUe TabIuIL,
IIPOBOJIHHKA C TOKa peocTaTom U | U3MEpATh  CONPOTHBICHWE NPOBOJHHMKA IPH  MTOMOIIH

MIOMOIIIBIO U3MEpEeHHE CONPOTUBJICHUS | aMIIEpMETPa U BOJIBTMETpa.
aMmIepMeTpa u MPOBOJHMKA MpH MOMOINK | JIMYHOCTHBIE: OOBSICHAIOT YCTPOUCTBO, MIPUHIUI ACUCTBHS U
BOJIETMETPA» amMmIepMeTpa U BOIBTMETpA. Ha3HAUYCHUE pPEOCTAaTOB; DPETYIHPYIOT CHIY TOKa B IICTIHA C
Mamemamuxa. ITOMOIIBIO PEOCTaTa; H3MEPSIOT COMPOTUBIICHUE TPOBOIHUKA C
44 Buner coequHeHMIA TIOMOIIBIO aMIIEPMETPa U BOJIBTMETPA.

MIPOBOTHUKOB Ilo3HaBaTenbHbIE: AHATU3UPYIOT YCIOBHUS U TpPeOOBAHUS
3a/ja4i, YMEIOT BHIOMpaTh 0OOOMIEHHBIE CTPATETHH PEUICHHS
3aa4d; ONPEACISAIOT OCHOBHYIO M BTOPOCTEIICHHYIO

HocnenoBarenbHoe u | “HQOPMAIIMIO;  BBLACISIOT  OOOOMIEHHBIA  CMBICA U
napajuiesibHoe coeauHenue | GOpMaNbHYIO CTPYKTYPY 3aJadH.

npoBoaHUKOB. OcHoBHbIe | PeryasiTuBHBIE: CaMOCTOSITETIFHO (hopMyIHpYIOT
3aKOHOMEPHOCTH NnpH | MO3HABATENBHYIO IEJIb U CTPOST AEHCTBHA B COOTBETCTBHH C
NOCJIe0BATEIbHOM U | HEW.

NnapauieJIbHOM KoMMyHHMKATHBHBIE: HHTEPECYIOTCS UYKHM MHEHHEM U
coeMHEHHSIX. Pemenne | BBICKA3BIBAOT CBOE; YMEIOT CIYIIATh U CIBIMIATH IPYT APYTa;
3ajad. [IpakTHdyeckoe | ¢ AOCTaTOYHOH MOTHOTOW WM TOYHOCTHIO BEIPAYKAIOT CBOU
WCIIOJNIE30BAaHUE COCIWHCHHUH | MBICIM B COOTBETCTBHH C 33JladaMd ¥ yCJIOBHSAMH
TIPOBOTHIKOB. KOMMYHHUKAIHH.

Mamemamuxa. 3HaTB: YTO TakKoe IMOCJIEAOBATENbHOE W MapauleNbHOE

COEJIIHEHHUE TPOBOIHUKOB.
YMeTh: TPUBOAWTH TPUMEPHI  TOCIEIOBATEIBHOTO |
NapajijIeJIbHOTO CONPOTUBIIEHUS IIPOBOJHUKOB, PACCUUTHIBATH
CIITy TOKa, HaNpsDKEHHE, CONPOTHBICHHE IPOBOAHHUKOB MpPHU
N0CJIEZI0BATEILHOM u napajuleJIbHOM COEIMHEHUU
MIPOBOTHUKOB.

JIMYHOCTHBIE: COCTaBJISIIOT CXEMBl U COOMpAIOT ILIENU C
MOCIIEI0BATENbHBIM COEIUHEHUEM 3JEMEHTOB; COCTaBIIAIOT
CXeMbl W COOMpAIOT WENu C NapauIeNbHBIM COEINHEHHUEM
JJIEMEHTOB.

Ilo3naBaTenbHBbIe: CaMOCTOSITENBHO CO3JAIOT AJITOPUTMEI
JIeATeNIbHOCTH TIPH PEIICHUH NPO0JIeM ITOMCKOBOTO XapaKTepa.
PeryasTuBHBIe: CIH4alOT CBOH cmoco0 meiicTBHA ¢
STaJIOHOM.

KoMMyHUKaTHBHBIC: BCTyNalOT B JUAJIOT, YYacTBYIOT B
KOJIJIEKTHUBHOM 00CYXIECHNH, y4aTcs BIIAJIETh
MOHOJIOTHYECKON W TMAJIOTHIECKON (hOpMaMH pPeUHu.




45 Bunsr coequnenuii | IlocaenoBarenbHoe u | 3HaTh: YTO TaKoe TIOCIENOBAaTEIbHOE U  MapajIelbHOE
TIPOBOTHHUKOB. napaJuieJibHOe COeIMHeHUEe | COCIMHEHHE MPOBOTHIKOB.
NpoBOAHUKOB. OCHOBHBbIe | YMeTh: TPUBOIUTH INPHMEPHl  TOCIEAOBATEIBHOTO U
3aKOHOMEPHOCTH MpHU | MapayieJbHOTO CONPOTUBIICHHS IPOBOTHUKOB, PACCUUTHIBATH
MOCJIEeI0BATEILHOM H | CUIIy TOKA, HANpsDKCHHE, CONMPOTHUBJICHUE MPOBOIHUKOB MpPU
mapauieJIbHOM MOCJIEI0BATENLHOM u napajieIbHOM COEUHEHUN
CcOeMHEHHSX. Perienue | mpoBOJTHUKOB.
3a7ad4. Ipaktryeckoe | JIMYHOCTHBIE: COCTABISAIOT CXEMBl M COOMpPAIOT MEMU C
HCIIO/IB30BaHME COEIMHEHHUI | MMOCIENOBATENLHBIM COEIMHEHHEM JJIEMEHTOB, COCTABIISIOT
TIPOBOTHHKOB. CXEMBI W COOHMpAOT [enN ¢ NapaieNbHBIM COSIHHCHHEM
Mamemamuxa. DJIEMEHTOB.
[Ipumenenne ocHOBHBIX | [lo3HaBaTelbHBIE: CAMOCTOSTEIHHO CO3JAIOT AITOPHTMEI
3aKOHOMEPHOCTEH JeSITeIHPHOCTH TIPU PEIICHUH ITPOOJIeM ITOUCKOBOTO XapaKTepa.
COCIMHEHNE MPOBOTHUKOB M | PeryisiTUBHBIE: CIMYAlOT CBOM CIOCOO OEWCTBUSA C
46 3akoHa OMa JJIsl  yJacTKa | ATajJOHOM.
Pacuér LIEITH. KoMMyHHKATHBHBIE: BCTYNAIOT B JUAJIOT, YYacTBYIOT B
napamMeTpoB Mamemamuxa, OBJK, KOJIJIEKTUBHOM 00CYXICHUH, yuarcs BJIAJIETh
INEKTPHYCCKON buonozusi. MOHOJIOTUYECKOH U TUATOTUICCKON (POopMaMu peyu.

L[ETH B PA3IUYHBIX Ymern: pacCYUTHIBATH CHITY TOKa, HaTpsKCHUE,
COEIUHEHUIX COMPOTHBIICHHE MPH TMMapaUICIPHOM M IOCIIEI0BATSILHOM
TIPOBOTHUKOB COCIMHEHUAX TPOBOIHHUKOB, NMPUMEHATh 3HAHUSA K PEIICHUIO

3a1a4.
JIM4HOCTHBIE: COCTABISIOT CXEMBI W PAaCCUUTHIBAIOT IICTIH C
110CJIETOBATEIBHBIM H mapajieIbHBIM COeIMHEHNEM
AJIEMEHTOB; JAEMOHCTPHUPYIOT YMEHHE BBIUUCIATH CHITYy TOKa,
HaTpsDKCHUE W CONMPOTHUBIICHUE HA OTACIBHBIX yJacTKaxX HEeIH
C TMOCICMOBATEIbHBIM W  MAapauICIbHBIM  COCAMHCHHEM
TPOBOTHUKOB.
IHo3HaBaTebHbIE: BHIJACIIIOT OOOOMIEHHBIA CMBICT H
GbopMabHYI0 CTPYKTYPY 3aJaud; BBIACISIOT OOBEKTHI U
OpPOIECChl ¢ TOYKHM 3PEHHS IICJIOT0 M YacTeill; BBIOMPAOT
Hamboee 3pPeKTHBHBIE CITOCOOI peIIeHN 3a/1a4; OCO3HAHHO
W TPOW3BOJIBHO CTPOSAT  pEUCBBIC  BHICKA3bIBAHMSA B
MMUCBMEHHOU (popMe.
PeryasiTuBHBIE: BHOCSAT KOPPEKTUBHI U JIOTIOJIHEHUS B CITOCO0
CBOMX JICHCTBHIA; OCO3HAIOT KAa4eCTBO M YPOBCHb YCBOCHHUS;
OIICHUBAIOT JOCTUTHYTHIN pe3yIbTar.
KoMMyHHUKAaTHBHBIE: pa0OTalOT B TPYIIE, YCTAHABIHUBAIOT
paboune oTHOWIEHUs, y4arcsi d((HEKTUBHO COTPYAHHUYATH U
CIOCOOCTBOBaTh MPOAYKTHBHON KOOMEPALMHU;, OMKUCHIBAIOT
COJIEp’)KaHUE COBEPIIAEMBIX JEHCTBUIL.
47 Pabora n IIpumenenue OCHOBHBIX | YMeTb: paccuUMThIBaTh CUly  TOKa, HaIpsDKEHUE,
MOIHOCTh 3aKOHOMEPHOCTEH COMPOTHBIICHHE MPH MMaPAUICIBPHOM U IOCIIEA0BATSILHOM
3JIEKTPUYECKOTO COCIMHCHHUE MPOBOJHUKOB U | COCAMHEHHIX MPOBOIHUKOB, MPHUMEHATh 3HAHUSA K PEIICHUIO
TOKa 3akoHa Owma UId  ydvacTka | 3afmad.

LIETTH.
Mamemamuxa, OBbX,
buonozusi.

PaGora  3jaekTpuUuYecKoro

Toka. ®opmyna s pacuéra

JIMYHOCTHBIE: COCTABIIIIOT CXEMBI M PpacCUYUTHIBAKOT LU C
IIOCJIE10BATCIIbHBIM u napajjieJibHbIM COCINHCHUEM
OJICMCHTOB; ACMOHCTPUPYIOT YMCHHE BBIYUCIIATH CHUIIY TOKa,
HaMps’KCHUE U COMPOTHUBJICHUC HA OTACJbHBIX YUaCTKax LCIN
C IMOCJICAOBATCIIBHBIM W  [AapaUICJIbHBIM  COCWMHCHUCM
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Pemenne 3agay.

pabotel  TOKa.  EmuHUIBI
paboTel TOKa. MOIIHOCTH
JIeKTPUYECKOro ToKa.
Qopmyna  niaa pacuéra
MOIIHOCTH  JIEKTPUUYECKOTrO
TOKa. EMUHUIBI MOIIHOCTH.
[Ipubop nnst  ompexneneHus
MOIIHOCTH TOKa. Pemenue
3a1ad.

Mamemamuxa.

TIPOBOTHUKOB.
Ilo3HaBaTenbHbIe: BBIACIAIOT OOOOIIEHHBIA CMBICT W
(bopMaTbHYI0 CTPYKTYpPY 3a7add; BBIACISIOT OOBEKTH U
MPOLIECCHl C TOYKHM 3pPEHMs LEJNOro W YacTeil; BBHIOMpAaIoT
Hanboee 3(h(heKTHBHBIE CIIOCOOBI PEelIeHHs 3a]a4; OCO3HAHHO
W TPOU3BOJIBHO  CTPOST pEYEBbIE  BHICKAa3bIBaHHS B
MUCBMEHHOU (opMe.

PerysisiTHBHBIE: BHOCST KOPPEKTHBBI U JIONIOJIHEHHS B CIIOCO0
CBOMX JEWCTBHI; OCO3HAIOT Ka4eCTBO M YPOBEHb YCBOCHHS;
OILICHMBAIOT JOCTUTHYTHIN pe3ybTar.

KoMMyHHUKaTHBHBIE: pa0OTalOT B TpYIIE, YCTAHABIMBAIOT
paboune OTHOMmIEHHS, ydaTcsa 3(P(GEKTHBHO COTPYIHHUYATH H
CIOCOOCTBOBaTh MPOAYKTHBHON KOOIIEPALNH;, OIHMCHIBAIOT
COJZIEp>KaHUE COBEPIIAEMBIX JEHCTBUI.

3HaTB: CMBICI BEJIMYMHBI Pa0OTa 3JIEKTPUYECKOr0 TOKA H
CMBICJI BEIMYMHBI MOIITHOCTh 3JIEKTPUYECKOTO TOKA.

YMeTh: paccuuThiBaTh pabOTy M MOIIHOCTB JIEKTPHYECKOTO
TOKa, BBIPQXKATh EAWHUILY MOIIHOCTH 4Yepe3 CIUHHIIBI
HamnpsKEHUA U CUJIBI TOKA.

JIuunocTHBIE: U3MepsIoT  paboty u MOILIHOCTh
AIEKTPHUYECKOTO TOKA; OOBACHAIOT YCTPOWCTBO ¥ MPUHIIHII
JEHCTBUS BATTMETPOB U CIETINKOB IEKTPOIHEPTUH.
Ilo3HaBaTenbHbIE: OCYIICCTBISIOT IIOWCK W  BBIICICHUC
HeoOXomuMOW WH(POPMALNH; BBIACIIIOT KOIMYCCTBCHHEIC
XapaKTepUCTHKH O0BEKTOB, 3aJJaHHBIC CIIOBAMH;, aHATH3HPYIOT
OOBEKT, BBICTSSI CYIIECTBEHHBIE ¥ HECYIICCTBCHHBIC
NPU3HAKY.

PeryasiTuBHbIE: CamocTosTenbHO (bopMyITHPYIOT
TIO3HABATENILHYIO 1IeJIb M CTPOSIT ACHUCTBUS B COOTBETCTBHUH C
HeEl.

KoMMmyHuKaTHBHBIE: YMEIOT (WM Pa3BHBAIOT CIIOCOOHOCTB)
C  TOMOIIBI0  BONPOCOB  MOOBIBaTh  HEIOCTAIOMIYIO
WHPOPMALNIO; OOMCHHBAIOTCS 3HAHUAMH MEXKIy WICHAMH
TPYIIIBI TS TPUHATHS Y((PEKTHBHBIX COBMECTHBIX PEIICHUH.
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JlabopaTopras
pabota Ne§
«3mepenue
MOIITHOCTH U
paboThl TOKa B
BJIEKTPUYECKON
JIaMIIe

W3mepenne MOIIHOCTH |
paboTh TOKa B
3JIEKTPUUECKOIT JamIe.
Mamemamuxa.

3HaTh: KaKk UCIONB30BaTh (DUIUUECKUE TPUOOPHI LIS
M3MEPEHHUS] MOIITHOCTH PabOTHI TOKA B SJIEKTPHUUECKOM JTaMIIE.
YMerb: BbIpaxaTh pabOTy TOKa B PA3TUYHBIX CIWHUIIAX,
M3MEpPSITh MOIIHOCTh U pabOTy TOKa B JIAMIIE, HCIOIB3YS
aMIiepMeTp, BOJBTMETP, Yachl, paboTaTh B TpyIIIIE.
JIMYHOCTHBIE: H3MEPSIOT paboty U
AJIEKTPUIECKOTO TOKA.

IMo3HaBaTe/IbHBIE: OCYIIECTBISIOT TOWCK U BBIJCTICHUE
HEOOXoMUMON HWH(GOPMAIIUH;, BBIACIIIOT KOJHYCCTBEHHBIC
XapaKTePUCTUKU 0OBEKTOB, 3aJJaHHBIE CJIOBAMH; aHAIU3UPYIOT
O0BEKT, BBICISISI CYIIECTBEHHBIE ¥ HECYIICCTBCHHBIC
MIPU3HAKH.

PeryasiruBHbIE: CaMOCTOSITEIBLHO hopMyHpyOT
MTO3HABATENBHYIO IIENTb U CTPOST IEHCTBHS B COOTBETCTBHH C
HEH.

KomMyHHKaTHBHBIE: YMEIOT (MU Pa3BHBAIOT CIOCOOHOCTH)
c IMOMOILBIO BOIIPOCOB oObBIBaTh HEZ0CTAIONTYI0
nH(OPMANMIO; OOMEHHMBAIOTCS 3HAHUSAMU MEXIY UICHAMH
TPYIIBI JUI TPUHITHS 9()()EKTUBHBIX COBMECTHBIX PEIICHHM.

MOIIIHOCTE
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3akon JIxoyis -
Jlenma

®opmyna ais pacyéra
KOJINYECTBA TEIUIOTHI,
BBIJICIIAIONIETOCS B
MPOBOJHUKE MIPH
MPOTEKAHUU 110 HEMY
3NEKTPUUECKOr0 TOKA. 3aKOH
Joxoyns-Jlenua.
Konnencarop u ero
npuMeHeHue. Mamemamuxa.

3HaTh: NOHATHE KOHACHCATOPA, YCTPOUCTBO M MPUHIIMIIEI €T0
paboTsI, hopMyIUpOBKY 3akoHa Jkoyis — JleHna.

YMeTh: OOBSCHATH HArpeBaHHWE IPOBOJHUKOB C TOKOM C
MO3ULUHU MOJIEKYJISIPHOTO CTPOEHUS BELIECTBA; PACCUUTHIBATD:
KOJIMYECTBO TEIUIOTHI, BBIJIEISEMOE IPOBOJIHUKOM C TOKOM IO

3akoHy Jlxoynsa — JleHIa, 3JIeKTPOEMKOCTb M OSHEPIHIO
3apsKEHHOT0 KOHJEHCATOPA.
JInuHocTHBIE: OOBSCHSIOT SIBJICHUE HarpeBaHus

MPOBOJTHUKOB JJICKTPUYECKHM TOKOM Ha OCHOBE 3HAaHUH O
CTPOEHHH BElIECTBAa, pabOTy KOHAEHCATOPOB.
IMo3HaBaTeIbHBIE: BBHIOMPAIOT BUA TpadUIECKON MOIEIH,
A/ICKBATHOW BBIJICIICHHBIM CMBICJIOBBIM EIHHHUIAM; CTPOST
JIOTHYECKHE IeTTH PacCykICHUH.




PeryasitTuBHblIe: CaMOCTOSITEIIEHO bopmymupyroT
TO3HABATEIBHYIO 1I€JIb U CTPOSIT JEUCTBHUS B COOTBETCTBUU C
HEH.

KoMMyHHKaTHBHBIE: YMCIOT (WU Pa3BHBAIOT CIOCOOHOCTH)
OpaTh Ha ceOsl WHUIMATHBY B OPraHU3allMd COBMECTHOTO
JNIEHCTBUSL.

51 Tennosoe Pasnuunbple  Buabl  jamm, | 3HATh: MPUMEPHl MPAKTUYECKOTO HCIOJIB30BAaHUS TEILIOBOTO
JieficTBUe TOKa. UCTIOJIb3YEMBIE B | JeMCTBUS 2IEKTPUUECKOrO TOKa.
Pemenue 3anau. OCBEILIEHUN. YerpodcTBO | YMeTrb: paszinuuarh 10 [PUHLMIYY JACUCTBHA  JIaMIIbL,
JIaMIIBI HaKalMBaHUs. | UCHOJb3yeMble  JUI1  OCBELICHUS, MPEIOXpPaHUTEIH B
TemmoBoe HeWCTBHE TOKA. | COBPEMEHHBIX MPHOOpPAX.
DneKkTpudecKue JIn4HoCTHBIC: M3MEPAIOT U CPAaBHHUBAIOT CHITy TOKa B LIEMH,
HarpeBaTeNbHbIC MPHOOPHL. | padOTy M  MOIIHOCTh 3JIEKTPHYECKOTO TOKA B JIaMIIe
[IprumHBl  TEperpy3ku B | HAKANMBAaHUA W B DJHEprocOeperaromel JamIe; yMeEroT
LENH u KOPOTKOIO | OXapaKTepU30BaTh CHOCO0BI sHEprocOepexeHus,
3aMbIKaHUS. MIPUMEHSIEMBIC B OBITY.
Ipenoxpanutenu. Pemienue | [lo3dHaBaTeNbHBIE: BBIACISIIOT OOOOUMIEHHBIM CMBICT U
3aJa4y Ha TeIUIoBoe JeicTBUE | (hOPMATBbHYIO CTPYKTYPY 33Ja4H; BEIOMPAIOT, COMIOCTABIISIOT U
TOKa. 00OCHOBBIBAIOT CIOCOOBI pELICHHUs 3alaudl; aHaJIU3UPYIOT
Mamemamuxa, mexnuxa. OOBEKTHI, BBLICNSAS CYLIECTBEHHbIE M HECYIIECTBEHHBIE
NPU3HAKK; HW3BJICKAIOT HEOOXOJUMYIO HMHGOpMAIHMIO U3
TEKCTOB Pa3JINYHBIX JKAaHPOB.
PeryasiTuBHBI€: BHOCST KOPPEKTHBEI U JOTIOJHEHUS B CIIOCO0
CBOHMX JIEHCTBHH B CIy4ae PacXOxkKACHUS 3TANOHA U PEAbHOIO
NEUCTBUSL.
KomMmyHuKaTHBHBIE: ydaTcs KOHTPOJIUPOBATH,
KOPpPEKTHPOBAaTh M OLEHHBAaTh CBOM JACHCTBHSA; IUIAHUPYIOT
obmye cnocoObl  paboTh; yMeT (WIM  Pa3BUBAIOT
CIOCOOHOCTB) OparTh Ha ce0si MHUIMATUBY B OpraHM3alMd
COBMECTHOI'O ICUCTBHUS.
52 Tennosoe Pazmuunble  BHABI  JaMI, | 3HATh: IPUMEPHl NPAKTHUECKOTO HCIIOJIB30BAaHUS TEIJIOBOTO
JICHCTBUE TOKA HCIIONIb3YyEMBIE B | JEHCTBUS DIEKTPUUECKOIrO TOKA.
OCBEILICHUU. VYerpoiictBo | YMeTrb:  pasznuyarh 10 [PUHLMUIY JACHCTBHUS  JIaMIIBL,
JIAMITBI HAKaJIMBaHUsA. | UCHONb3YyEeMbIE Ul OCBELIEHHSA, NPEIOXPAHHUTENH B
TerioBoe peiicTBHE TOKA. | COBPEMEHHBIX MPHOOpax.
OnexTpuueckue JIMYHOCTHBIE: U3MEPSIOT U CPAaBHUBAIOT CHIIy TOKa B IIEIH,
HarpeBaTeNbHble NPHOOpPHL. | padOTy M  MOIIHOCTh 3JIEKTPUYECKOTO TOKAa B JIamIle
[IprumHBl  Teperpy3ku B | HaKalMBaHUA M B O3HeprocOeperaromel JamIe; yMeroT
NS0 u KOPOTKOIO | OXapaKTepUu30BaTh CIOCOOBI 3HEeprocoOepexeHus,
3aMbIKaHHS. HIpUMEHSIEMBIE B OBITY.
IIpenoxpanutenu. Pemenne | Ilo3HaBaTeJbHBbIE: BBIICIAIOT OOOOMIEHHBIA CMBICT U
3aJa4y Ha TeIuIoBoe JieiicTBUe | (DOPMAaJBbHYIO CTPYKTYPY 3a/1a4i; BBIOMPAIOT, COTIOCTABIISIOT U
TOKa. 00OCHOBBIBAIOT CIIOCOOBI pEIICHHs 3alaud; aHaJIU3UPYIOT
Mamemamuxa, mexnuxa. OOBEKTHI, BBIJENAA CYIIECTBEHHBIE M HECYIIECTBEHHBIC
Pemenne 3amaq Ha NPU3HAK{; M3BJIEKAIOT HeoO0XoauMmyro HHGOpMaIuio u3
MPUMEHEHUE TTOHSITUH, TEKCTOB Pa3]INYHBIX JKAHPOB.
3aKOHOB U (hopMyIt 1o PeryasiTuBHBIE: BHOCST KOPPEKTHBEI 1 JIOTIOJHEHUS B CIIOCO0
U3y4EHHOH TeMe. CBOHMX JICHCTBHH B CIy4ae pacXOKACHUS ITAJOHA U PEaIbHOrO
JefcTBus.
KomMmyHHuKaTHBHBIE: y4aTcs KOHTPOJIUPOBATS,
53 Pemenne 3anau. KOPPEKTHPOBAaTh U OLIEHUBAaTh CBOM JEHCTBHSA; MIAHUPYIOT

obmme cnocoOsl  paboTh; yMeIOT (WM Pa3BHBAIOT
crocoOHOCTh) OpaTh Ha ce0s WHUIMATUBY B OpraHU3AINU
COBMECTHOTI'O ACUCTBHUS.

IIpuMeHATh MaTepuall IO U3YYEHHOH TeMe Nl pEeLICHHUs
(usnueckux 3aaad.

Ilo3naBatenbHbIe: BBIOHMPAIOT, COIOCTaBJISAIOT u
00OCHOBBIBAIOT CHOCOOBI PEIICHHUS 33/1a4l; YMEIOT BBIOMpaTh
0000LIEHHBIE CTPATEr Ny PELISHUsS 3a1a4H.

PeryasiTuBHBIE: BHOCST KOPPEKTHBEI 1 JIOTIOJHEHUS B CIIOCO0
CBOHUX J€HCTBUIL.
KomMmyHuKaTHBHBIE:
COBEpIIaeMbIX JEHCTBUMN.

OIIMCBIBAKOT COACPIKaHUC
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Kontponbnas
pabota Ne3 o
TeMe «3aKOHBI

Pemenne 3a7a4 Ha
MIPUMEHEHHE TIOHSATHH,
3aKOHOB ©  (GOpMyN IO

IlpuMeHsaTHL MaTepuana MO W3YYEHHON TeMe MJisi pEIICHHS
(u3nueckux 3amad.
Ilo3naBaTenbHbIE:

BBIOHMPAIOT, COTIOCTABJISIFOT u

MIOCTOSIHHOTO W3YYEHHOH TeMe. 00OCHOBBIBAIOT CIIOCOOBI PEIICHUS 3a]la4d; YMCIOT BBHIOMPATh
3JIEKTPUUYECKOTO 0000IIEHHBIC CTPATETUU PEIICHUS 3a/IaUH.
TOKa» PeryassTHBHBIE: BHOCIT KOPPSKTHBEI U TOTIOJHEHHSI B CITOCO0
CBOUX JIEUCTBUI.
KoMMyHUKATUBHbBIE: ONHCHIBAIOT coJiepKaHue
COBEpIIAEMBIX JEHCTBUMN.
55 ITocTosiHHBIE IlocTosiHHBbIe  MArHUTBI. | 3HATH: O POJUM MAarHUTHOTO TOJS B BO3HMKHOBEHUU U
56 MarHuThI B3aumopeiicrBue Pa3BUTHHU KU3HU Ha 3emiie
MarHuToB. OOmbsicHeHUE | YMeTh: OOBSICHATh BO3HMKHOBCHHE MATHUTHBIX  OYypBb,
MPUYUH OpHUEHTAllMU | HAMarHWYMBaHUE >Keje3a, MOJIyuyaTh KapTUHbI MarHUTHOTO
JKEIIE3HBIX OTIHJIOK B | IOJIS TIOJIOCOBOTO WM AYrOOOpa3HOTO MAarHUTOB, OIHCHIBATH
MarHUTHOM ToJie. | OTBITHI 10 HAMAaTHUYHBAHUIO BEIIICCTB
MaruutHoe mone 3emiu. | JInuHOCTHBIE: Nzyyqatot SIBJICHUS HaMarHUYMBaHUS
COopka d3JeKTpOMarHura M | BemecTBa. HaOmromaloT CTPYKTYpY MAarHUTHOTO — TOJSA
UCTIBITAHUE €TO ACUCTBUSL. MTOCTOSIHHBIX MAarHuToB. OOHapy)XHBalOT MarHUTHOE TIOJE
Mamemamuxa, 3emMin
ACPOHOMUSL, 2€0102U, IMo3naBatenbHble: OCYIIECTBISIIOT TMOUCK U  BBIJIEICHHE
eeocpaghus HeoOxonuMoi uHpopManuu. BeiaBUralor u 00OCHOBBIBAIOT
THIIOTE3bI, MPEIaratoT CIOCOOBI UX MPOBEPKU
PeryasatuBHbie: COCTaBNSIOT IJaH W MOCIEAOBATEIHHOCTH
JIeACTBUI
KoMmyHukaTuBHbIe: Pa3BUBaIOT yMEHHE HHTETPUPOBATHCS B
TpymIry CBEPCTHUKOB u CTPOHTH MPOAYKTUBHOE
B3aMMOJICHCTBHE CO CBEPCTHUKAMH M B3POCIBIMHU
3HAaTh: YCTPOHCTBO JEKTPOIBUTATEIIS.
YMeTb 00BACHITE: ASWCTBHE MATHUTHOTO TIOJISI HA TIPOBOIHUK
JHelictBue HeiicTBue MATrHUTHOTO | C TOKOM, IIPUHITUN IEHCTBUS DJIEKTPOJIBUTATENS U 00JIaCTH €TO
57 MAarHUTHOIO IO | MOJIA HAa TMPOBOAHUK € | IPUMEHEHUS; MEPEUNCIISIT MpEerMYyIIeCTBa
Ha NPOBOJIHUK C TOKOM.  YCTPOWCTBO M | 3JIEKTPOJBUrarTesieil o CpaBHEHUIO C TEIJIOBBIMHU.
TOKOM TPUHIHIT aeiictBust | JINUHOCTHBIE: OOHAPYKHUBAIOT JNEWCTBUE MAarHUTHOTO TMOJIS
3JIEKTPOABUTATES HAa TPOBOJHUK C TOKOM; U3y4aloT TMPHUHIMI JIEHCTBUS
TMOCTOSIHHOTO TOKA. SJIEKTPOABHUraTENsl; COOMPAIOT W  HCIBITHIBAIOT  MOJIENb
AIEKTPUYECKOTO ABUTATEISI [IOCTOSHHOTO TOKA.
I[lo3naBareabHbIE: AHATU3UPYIOT  OOBEKT, BBIICIISSA
CYIIECTBEHHBIC M HECYIIECTBEHHBIC IPH3HAKH, BBIPAXKAIOT
CMBICI CHUTYaIliH pPa3IMYHBIMH  CPEICTBaMU  (PUCYHKH,
58 JlabopaTopHras CHUMBOJIBI, CXEMBI, 3HAKH).
pabota NelO. PerynsitTuBHblie: ONPENCIIAIOT MOCJIE0BATEIBHOCTD
MPOMEXKYTOUHBIX IEJIeH C Y4eTOM KOHEUYHOTO pe3yibTara.
KoMmyHuKaTUBHBIE:  paboTaloT B Tpymme;  ydarcs
apryMEHTHPOBATh CBOIO TOUKY 3PEHUs, CIIOPUTh M OTCTAaUBATh
CBOIO TO3UIMIO HEBPaXACOHBIM JJISi OMIOHEHTOB 00pa3oM,
CIIYIIATh U CJIBIIIATS.
59 Hcrounuku cBeta. | MCTOYHUK cBeTa. | 3HATB: CMBICH 3aKOHA OTPAXEHUs CBETA, KaK MOCTPOCHUEM
EcrecTBeHHbIE H | ONpENeNsieTCs PacloIOKeHUE M BHJT H300PKEHHUS B IJIOCKOM
HCKYCCTBEHHbIE 3epKaie.
HCTOYHUKHU TOKA. | YMeTh: HaOMIOJaTh OTPKEHUE CBETA;IIPUMEHSATh 3aKOH
Toueunblit HCTOYHHMK | OTPAXXCHHS CBETa MPHU IMOCTPOCHHH H300pPaXKECHHUS B ILIOCKOM
CBeTa M CBeTOBOIl Jy4. | 3epKalic; CTPOUTH N300paKCHHIE TOYKH B TUIOCKOM 3epKalle.
[IpsimonuueitHOe JIM4HOCTHBIE: UCCIEAYIOT CBOWCTBA H300paKCHUS B 3epKaje;
paclpocTpaHeHHE  CBETAa. | CTPOSAT H300paKEHHS, MOIy4aeMble C TOMOIIBIO IDIOCKUX
3aKoH MPSIMOJIMHENHOrO | 3€pKaJIbHBIX TOBEPXHOCTEH.
pacnpoctpaneHusi  cBeTa. | Ilo3HaBaTe/bHBIE! YMEIOT  BHIOHMpaTh  OOOOIICHHBIC
OO0pa3zoBaHne  TEHH W | CTpaTETHH PEUICHHS 3aaqu.
nonyTeHn. CoyiHeunoe u | PeryjasiTUBHbIE: CIMYAIOT CIOCOO CBOUX JICWCTBUH C
JIyHHOe 3aTMeHHUe. | 3aaHHBIM 3TaJIOHOM, OOHAPY>KUBAIOT OTKIIOHEHUS W OTIHYHSL.
Bunumoe npukeHne | KoMmMyHukaTHBHbIe: OOMIAlOTCS W B3aMMOJCHCTBYIOT C
CBETHUJIL. TMapTHepaMH [0 COBMECTHOH JESTeNbHOCTH WIM OOMEHY




Hcmopuﬂ, mamemamuxda.

uH(popManuen.

60 Otpakenue cBeta. | SIBJieHHs1, HabJI0daeMble
Ipyu  TaJeHUM Jyda Ha
TpaHUIy JIBYX cpen.
Ortpaxenue cera. 3aKoH
oTpaKeHUs! cBeTa.
O0paTUMOCTH  CBETOBBIX
JIy4e. IIocTpoenue
u3o0pakeHusi npeaMera B
MJI0CKOM 3epkaje.
Muumoe  u3o0paxkeHue.
3epkanbHOe U paccesiHHOe
oTpaKeHHe cBeTa.
Pewenne 3amaq Ha
OTpakeHHE CBETA.
Hcmopus, wepuenue,
MamemMamuxa.
61 IInockoe 3epkano. | SIBaeHusi, Habaroaaemble | 3HATh: CMBICT 3aKOHAa OTPaXCHUS CBETa, KaK MOCTPOCHHEM
OpyU  TajJeHUM Jiyda Ha | ONpeJelsieTCsl PacIoIOKEHUE U BUI H300paKEeHHs B INIOCKOM
TpaHUIy JIBYX cpen. | 3epkaie.
OrpakeHue cBera. 3aKOH | YMeThb: HaOMOAaTh OTPa)XEHHE CBETA;IPUMEHATh 3aKOH
OTpaKeHUs! cBeTa. | OTPAXEHHUs CBETa NMPH MOCTPOCHUH H300paXEHUSI B INIOCKOM
OOpaTHMOCTh  CBETOBBIX | 3€PKaje; CTPOUTH H300paKEHHE TOUKH B IIIIOCKOM 3€pKalle.
Jy4eii. [ocTpoenue | JINYHOCTHBIE: HCCIEAYIOT CBOMCTBA H300paKCHHS B 3epKale;
U300paskeHnsi MpeMeTa B | CTPOAT H300paKCHMS, MOIydacMble C IOMOIIBIO INIOCKHX
MJI0CKOM 3epKaJjie. | 3epKaJbHBIX TOBEPXHOCTEH.
Muumoe  m3odOpaxenme. | IlozHaBaTrenbHbIe: YMEIOT  BBIOMpaTh  00OOLICHHBIE
3epkajibHOE H paccesiHHOE | CTpAaTeTHH PelICHUs 3aayuu.
oTpaskeHUe cBera. | PeryJsiTHBHBIE: CIIMYAIOT COCOO CBOMX JACHCTBUE ¢
Pemenne 3a1a4 Ha | 3aJaHHBIM 3TAJIOHOM, OOHAPYKHBAIOT OTKIOHEHHUS U OTJINYHSL.
OTpa’keHHE CBETA. KoMMmyHHKaTHBHBIE: OOINAIOTCS M B3aHUMOJICHCTBYIOT C
62 [Ipenomnenue Hcmopus, uepuenue, MapTHEPaMH II0 COBMECTHOH JEATEIbHOCTH WIN OOMEHY
cBeTa Mamemamuxa. nHpopManuei.
Onrnueckas IUIOTHOCTH | 3HATh: CMBICII 3aKOHA IIPEJIOMIICHHS CBETA.
cpensbl. SBnenne | YMeTh: HaOII0aTh NPEIOMIICHHE CBETA, Pa0OTATh C TEKCTOM
npeJIoMJIeHUS cBera. | yuyeOHHMKa, ITPOBOANUTH HCCIIEIOBATEIBCKUH IKCIIEPUMEHT MO
CooTHoOLIEHHE MeKIy | TIPEOMIICHHIO CBETa IPH Iepexoje Jyda M3 BO3AyXa B BOAY,
yIJIOM NaJeHusi ¥ YIJOM | JeJaTh BBIBOJbI, pa3iiMuaTh JIMH3bl 10 BHEIIHEMY BHY,
NpeJoMJIeHHS. 3akoH | ompeneNsiTh, Kakas W3 ABYX JIMH3 C pPa3HbIMH (DOKYCHBIMH
MIPETOMIICHUS CBEeTa. | PACCTOSAHUAMHM JAa€T OOJNBIIOE YBEIUICHHUE.
IToxazatens mnpenomieHus | JIMUHOCTHBIE: HAOTIONAIOT MPETOMIICHHE CBETa, H300pakaroT
nByx cpen. JIMH3BIL, MX | XOf Jyded depe3 NpeToMIISIONIYIO IPU3MY.
¢pusuueckue cpoiictBa u | Ilo3HaBaTeJbHbIE: BEIPAXKAIOT CMBICI CUTYAIMH PA3INIHBIMU
xapaktepucTuku. ®oKyc | cpeacTBaMu (PUCYHKH, CUMBOJIBI, CXEMBI, 3HaKH).
JIMH3BI. ®DokycHoe | PeryiATHBHBIE: CIHUYAIOT CBOM CIOCOO  AEWCTBUS €
paccrosinne. OnTHYecKasi | STAJOHOM.
CHJIA JINH3BI. KoMMyHHKaTHBHBIE:PETYIHPYIOT COOCTBEHHYIO
Meouyuna, mamemamuxa. JIESITEIbHOCTD MOCPEJICTBOM PEUEBBIX TEHCTBUH.
63 JIun3bl. [MocTpoenne wu300pakeHuii | 3HATH: NMpaBWIa MOCTPOEHHS M300paskeHUit B coOuparomei u
IpeAMeTa, HaxOASIIErocsl | pacCceuBalOIIEH JIMH3aX.
Ha Pa3HOM pACCTOSIHWM OT | YMeTb:  CTPOWUTh  H300pakeHWs,  JaBaeMoe  JIMH30U
(dokyca nMH3BI, JaBaeMbIX | (paccewBarolieil W cobOuparolieil), pas3auuaTh MHHUMOE U
cobuparoniei U | JeHCTBUTEIHHOE N300paKEHUSI.
paccenBatomeid  auH3aMH. | JINUHOCTHBIE: W300pakaroT XOJ JIydel 4depe3 JIHH3Y;
XapakTepucTHka BBIUMCIIAIOT YBEIWYEHHE JIMH3BL, HAOIIOJAI0T ONTHYECKHUE
Ioctpoenue N300paKeHNS, SIBJICHUS, BBITIOJHSIOT MOCTPOEHHE Xoma  JIydew,
64 n300paxeHui B MIOJYYEHHOTO C TIOMOIIBIO | HEOOXOAMMOTO Ul TIOJIyYEHUS! ONTHYECKHX dS(P(EKTOB,
JIMH3aX JIMH3BL. Vcnonp3oBanue | M3y4aloT YCTPOHCTBO IJa3a yeloBeka, (oToamrmapara, OYKOB,
JIMH3 B OINTHYECKUX | TEJIECKOIa 1 MUKPOCKOTIA.
npubopax.Pemenne 3amau | [lo3naBaTenbHbIe: BBIOHMPAIOT, COMOCTABJISIOT u
Ha 3aKOH IIPEJIOMJICHUS | OOOCHOBBIBAIOT ~CIIOCOOBI pEICHUS 33Jadd; BBIPAKAIOT
CBeTa, MIOCTPOCHHE | CTPYKTYPY 3a]1a4i Pa3HBIMU CPEACTBAMH.
n300pakeHUH, NOTy4CHHBIX | PeryIsiTHBHBbIe:  NPUHUMAIOT  IO3HABATEIBHYIO  LEJIb,

C TIOMOIIIBI0 COOMparome
paccenBaroniei JIMH3.

COXPAHSIIOT €€ MPY BBITIOJIHEHUH YICOHBIX JICHCTBHIA.
KoMMyHHUKAaTHBHBIE: MIPUICPKUBAIOTCS MOpaIIbHO-




OnTryeckue
HHCTPYMEHTHI.
Mamemamuxka, uepuenue.

puoOOpsl |

STHYECKUX W TICHXOJIOTWYECKUX TPUHIMIIOB OOIICHUS W
COTPYAHUYECTBA.

[octpoenne wu300pakeHUH

3HaTh: IpaBMiIa TIOCTPOCHUS M300pakeHUIl B coOHMparomeii u

65 JlabopaTopHas MpeaMeTa, HaXOMASIIErocs | pacceuBarolleH JTNH3aX.
pabora Nel 1 Ha pa3sHOM pPAacCTOSIHMM OT | YMeTh:  CTPOUTh  HW300paXeHMs,  JaBaeMoe  JIMH30M
«[Tomyuenue (dokyca NHMH3BL, NaBaeMbIX | (paccewBaromieil M coOuparomiell), pasau4aTh MHUMOE H
n300pakeHni pu | coOuparouien U | IefcTBUTENbHOE N300pakeHHS.
TIOMOIIM JIMH3BI» | paccewBaroliedl  JuH3aMH. | JIMUHOCTHBIE: M300paXaloT XoJ JydeHd uepe3 JIMH3Y;
XapakTepucTHka BBIYHMCIISIOT YBENWYEHHE JIMH3BI; HaONIOAAIOT ONTHYECKHUE
N300paKeHN, SIBIICHUS, BBITIOTHSIOT MOCTPOCHHE Xoma  JydeH,
MIOJyYCHHOTO C TIIOMOINBI0 | HEOOXOAWMOTO Ui TONYYCHHS ONTHIECKUX d((eKTos,
JIMH3EL. Vcnonp3oBaHme | M3y4alOT YCTPONCTBO Tia3a 4eJoBeKa, (hoToammapara, OUKOB,
TIVH3 B ONTHYECKUX | TEIECKOIAa M MHKPOCKOTIA.
npubopax.Pemenne 3amau | [lo3HaBaTenbHbIe: BBIOHPAIOT, COIOCTAaBJIAIOT "
Ha 3aKOH MPEJIOMJICHUS | OOOCHOBBIBAIOT ~CIIOCOOBI ~ pEIICHUS 3aJadd; BBIPAKAIOT
cBeTa, MOCTPOEHHE | CTPYKTYPY 3a/1aui pa3HbIMU CPEJICTBAMH.
n300paXeHUH, NOIyYeHHBIX | PerysiTHBHBIE:  NPUHUMAIOT  T03HABATEIbHYIO  LIEJIb,
C TIOMOIIIBIO COOMpAIONIEH M | COXPaHSIOT €€ MPH BBHITIOJIHEHUH YUEOHBIX IEHCTBUIL.
pacceuBatorei nauH3. | KoMmMyHukaTuBHBIE: HPUJIEP)KUBAIOTCS MOpPaJIbHO-
66 OnTuyeckue Onruyeckue NpPUOOPHI W | STHYECKUX M ICHXOJIOTHYECKHX IPHUHIMIIOB OOIEHUS |
IpUOOPHI. WHCTPYMEHTHI. COTPYJHUYECTBA.
Mamemamuxka, uepuenue. 3HaTh: KaK NOIy4aTh H300pa’keHNE C TIOMOIIBIO JIHH3.
[Tpumenenne MIPaBWI | YMeTh: N3MepsATh (POKYCHOE pPAaCCTOSHHE W ONTHYECKYIO CHITY
MIOCTPOEHHUS HM300paKeHUH | JMH3BI, AHAJTM3UPOBATH IIOTYYEHHBIC IPHU IMOMOIIM JIMH3EI
B JINH3AX. n300pakeHHs, IENaTh BBIBOJBI, MPEACTABITH PE3YNbTaT B
Mamemamuxka. BUze TabauM, paboTaTh B rpyTIIIE.
JIM4HOCTHBIE: TONOJHSIOT, KOPPEKTUPYIOT 3HAHUS M YMEHHUS;
JIEMOHCTPUPYIOT ~ pe3yibTaThl CBOEW HUCCIEN0BATENbCKOM
JIeATEeILHOCTH.
IMo3naBaTeJbHbIE: CTPYKTYPUPYIOT 3HaHUS; BBIOMPAIOT,
COTOCTABJISIOT ¥ OOOCHOBBIBAIOT CIIOCOOBI PELICHUs 3aJadyH;
BBIOMPAIOT OCHOBAaHWS W KPUTEPUH JUIA CPaBHEHUS U
KIaccu(UKaIUN 0O BEKTOB.
PeryasiTuBHBIE: BHOCST KOPPEKTHBEI 1 JIOTIOJHEHUS B CIIOCO0
CBOUX JIEHCTBUH.
KoMMyHHMKaTHBHBIE: YMEIOT IIPEACTaBIATh KOHKPETHOE
cojiep’kaHue M cooOIIaTh ero B MMCbMEHHOM 1 ycTHOH (opme,
yuatcst 3()(EeKTHBHO COTpyIHHYaTh M  CIIOCOOCTBOBATH
IPOAYKTUBHON KOOIIEPALMH.
67 Pewrenue 3anau. Pewenue 3ana4 Ha I[IpuMensiTe Marepuana MO H3YyYCHHOW TeMe Ui PELICHUs
NPUMEHEHHUE MTOHATHH, ¢busnyecknx 3a1ad.
3aKOHOB U (POPMYII IO Ilo3naBaTeJibHBIE: BEIOHPAIOT, COTIOCTABJISIFOT u
HU3Y4YCHHOU TeMe. 00OCHOBBIBAIOT CIIOCOOBI PELICHUS 3aJlaud; YMEIOT BBHIOMPATh
0000IIEHHBIE CTPATETUHN PEIICHUS 3a/1a4H.
PeryasiTuBHBIE: BHOCST KOPPEKTHBEI 1 JIOTIOJHEHUS B CIIOCO0
CBOUX JIEHCTBUH.
68 KonrponbHas KoMMmyHHKaTHBHBIE: OIINCHIBAIOT coJiep>KaHne
pabora Ne4 o COBEpILAEMbIX JEHCTBUIL.
Teme «CBeTOBBIE
SIBTICHUS»
69 Pabota Han
OINNOKAMHU.
70 Hrorosoe

TIOBTOPCHUC.




