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Mosicuurenbuas 3allHCKa

Ipennaraemas paboyas nporpamma peannsyercst B yaeGunke A. B. [lepbimkina «Dusikay s 8
knacca M.: [lpoda, 2018,
[Iporpamma paspaborana Ha OCHOBE:

1. @enepanbHOro rocylapCTBEHHOTO OOpa3OBATENBHOTO CTAHAAPTA OCHOBHOIO OBLIETO
00pasoBaHusl, YTBEPHIEHHOTO TpHKkazoM Munuctepersa 06pasoBaHus i Haykn P® or 17
nexadpst 2010 roga Ne 1897.

2. OcHoBHOIt 06pazoBarensHOil rporpamvel MAOY «dxoroMudeckas mxoma Nol45y.

3. ABTOpPCKOH IIPOrpaMMBl 0CHOBHOTO 00mmero obpasoBanust. Ousnka. 7-9 Kiacchl. ABTODEL
A.B.Ilepermkun, H.B.Ounmonoswd, EMTyrank. Qusuka. 7-9 Knaccer: pabouue npoepami/
cocmasumens E.H Tuxonosa. M.:/[poga, 2013.

4. bazucuoro y4eOGHOro muana.

Yyebroe conepxanue Kypca BKIIOYAET:
@usuxa. 8 xnace. A. B. Ileppuukun, 68 4,2 u B Hememo.
ITporpamma cOOTBETCTBYET 06PA30BATENBEHOMY MHHUMYMY COIEPIKAHHS OCHOBHBIX
00pa3soBaTeNbHBIX MPOrpaMM ¥ TpeGOBaHHSM K YPOBHIO NOJTOTOBKH YYAUIAXCS, MO3BONSET
paboTarh Ge3 meperpy3oK B KIacce ¢ ACTHBMH PasHOIO YPOBHS oBydYeHUs u UHTepeca K (H3HKE.

Ona mosBosseT C(I)OpMHpOBaTb ¥ Y4YalluXCS OCHOBHOM LIKOJBI JOCTATOYHO IHAPOKOE

IpE/CTARNICHUE 0 (DH3HIECKON KapTHHE MUpA.

Pabouas mporpamMva KOHKpeTH3HpYET COLEPIKAHHE MNPEAMETHBIX TEM OBPA30BATENBHOTO
CTAHIapTa W JaeT pacHpefeneHue yaeOHbIX 4acoB IO pasfelaM Kypca 8 Kiiacca ¢ Y4eToM Mesx
TIPEIIMCTHBIX CBA3CH, BO3PACTHBIX OCOOEHHOCTEH ywaliuxcst, ONpeNesseT MUHUMAILHBIM Habop
OIIBITOR, IEMOHCTPHPYEMbIX YUHTENEM B KJIACCE U TA00PATOPHBIX, BBIIOTHIEMEIX YIAIIHMHIC.

Pabouas npozpavima seinonnsem 0se 0CcHOGHbLE DYHKYLL!

o Hudopmanmonno-meroandeckas GpyHKIH N03BOTAET TOMYIHTH TPEACTABICHAE O
ensX, comeprcanii, obuei crpaTerun o6yYeH s, BOCIHTAHNS H PA3BUTHS YYAIIUXCS CPEICTBAMH
yueOHOTO0 IpeaMeTa husmka.

o OpraumsanmonHo-NNAHAPYOmMAN GYNKUHA NPETyCMATPUBACT BHIAETEHHE JTATIOB
00yueHus, CTPYKTYpHpOBaHMe yueGHOTO MaTepHana, ONpENeieHHE ero KONMUECTBEHHBIX W
Ka4eCTBEHHBIX XaPAaKTEPHCTHK HA KKIOM W3 JTAlOB, B TOM YHCIE Ui CONEPKATENBHOTO
HAITOTHEHHS TPOMEKYTOUHOM aTTECTAIMH YYAIIIXCAL,

B ocnose NOCMPOEHUA NPOEPAMMbL Aiedican NMPUHIANGI: ¢JHHCTBA, NPpeeMCTBEHHOCTH,

BaPHATHBHOCTH, BBICJICHHN TOHATHHHOIO a1pa, JeiTeJLHOr0 MoAX0Aa, NPOeKTHPOBAHMSA U
CHCTEMHOCTH.




Cmpykmypa dokymenma

PaBouas mporpamMma BKITIOMAET IecaTh paszenon:

TloACHUTENBHYIO 3aIHCKY
O6mas xapakrepucTika yueGHOro IpeaMera
I'padpuk peanusanum paboueli nporpammel o gusuxe 8 K1acc
OcHOBHOE cofiepIKaHKe POrPaMMEI
VyeOHble KOMIIETEHIME H CIIOCOOLI 1eATENLHOCTH
TpeboBaHus K yPOBHIO OIrOTOBKY BBITYCKHHKA 8 Kiacca
PesynbTaTe ocBoeHus Kypca (JITYHOCTHbIE, METOIPEAMETHBIE, HPEAMETHBIE)
Cucrema oreHKn
Y4eOHO — METOTHUECKH KOMITITEKT

. KanengapHo — TeMaTHdecKoe IUIAHHPOBAHHE B KOTOPOE BKIIOYEHEI: KOIBI JIEMEHTOB
CONEPHKAHUA KOHTPOJIBHO — H3MEPHTENBHBIX MATCPHANOB M IIPOBEPAEMBIX YMEHHH
KOHTPOJIPHO — H3MEPHTENbHBIX MartepranoB I'MA mms 7-9 kmaccoB Ha KaaoM Ypoke,
OCHOBHBIC BHJIBI JICATCIIEHOCTH YYE€HUKA ( Ha YPOBHE yueOHBIX NSHCTBHIA) IO BCeM TeMaMm
kypca (r3uku, TpebOBAHHA K YPOBHIO IOATOTOBKH OOYYAKOIIMXCS HA KAXKIOM YPOKE,
dbopmuposanue VY], BHI KOHTPOIL H H3MEPHTENH, TOMAIIHEE 3aaHHUE HA KaX b YPOK;
HEJaroruYecKue CpeAcTBA M LENH Ha KaKIABIH YPOK, NPHOOPETEHHEIE KOMIIETEHIIHH
yqaumxes, obopynoBanue W IMAAKTHYECKHE MAaTepHANbl Ha KaKIbli YpOK, BHEYpodHas
JIeSITENIBHOCTE.
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2.00maa xapaKkmepucmuKa y4efnozo npedmema

Pusuka KaK HayKa O HawOomee OBGIMX 3AKOHAX MPHPOJILL BEICTYIAas B KauecTBe y4ueGHOrO
TIPEIMETa B IIKOJIC, BHOCUT CYLICCTBEHHBIA BKIIa] B CUCTEMY 3HaHMH 00 okpyxkatormeM mupe. Ona
PacKpBIBAET PONb HAYKA B JKOHOMHYECKOM H KyJIBTYPHOM Ppa3BUTHH OGINECTBA, CIOCOGCTBYET
(OPMHPOBAHHIO COBPEMEHHOI0 HAYYHOTO MHPOBO33PEHHS.

I'ymanutapHoe 3HaUeHHEe (PU3MKU KaK COCTABHOM 4acTH O6IIEro 00pa30BaHUS COCTOHMT B TOM,
4TO OHa BOOPYKAeT MIKOJIbHHKA HAYYHBIM METOJOM TIO3HAHMS, MO3BOISIOIMM IIOJNYYaTh
0OBEKTUBHBIE 3HAHHS 00 OKPYIKAIOLIEM MHDE.

3HaHne (M3MYECKUX 3aKOHOB HEOOXOAMMO Iy H3Y4eHHS XHMHH, OWOJIOTHH, huzmaeckoit
reorpaguu, Texuaonorun, OBJK.

[Ipn cocraBnenuu naHHOM pabovyel UPOrpaMMBI  YYTEHBI pexoMeHzanuu MuHUCTEpCTBA
obpasoBanua 00 YCHJICHWH MPaKTHHECKHH, SKCIIEPUMCHTAIBHON HAIlPaBIEHHOCTH IIPEOIaBaAHHS
(GU3KKK U BKIJIFOYEHA BHEYPOUHAS JIESTEILHOCTD.

@u3nka B OCHOBHOM IIKOJNE H3y4acTCAd HA YPOBHE pACCMOTPCHMS SBIeHui PUAPOJIEI,
3HAKOMCTBA C OCHOBHBIMM 3aKOHaMHM (GH3MKM M NpAMEHEHHEM 39THX 33aKOHOB B TEXHHUKE H
MOBCEMHEBHOMN KU3HH.

H3yuenue dhuzuku 6 0CHOBHOIL WIKOJIE HANPABICHO HA QOCIUNCCHUE CeOVIOULUX. neJieii:

- Pa3BHTHE WHTEPECOB W CHOCOOHOCTEH ywammxcs Ha OCHOBE NEpefadd MM 3HAHMH ¥ ONbITa
MO3HABATEIbHOH H TBOPYECKOH JIeSITETBHOCTH;

- TOHFMAaHHC YYallUMMCSl CMBICIA OCHOBHEIX HAYJYHBIX IIOHATHH H 3aKOHOB (DH3UKH,
B3aMMOCBSI3H MEXKIY HUMH;

- hopMEpOBaHKE Y YUAIIHXCS IPECTABICHHN 0 PHU3NYECKO KapTHHE MUpa.




Hocmuicenue smux uenedi obecneuusaentca perieHuem cedyionuiix 3a0a4:

- 3HAKOMCTBO YYAIUXCS C MEMOOOM HAYYHOLO NOSHAHUA U MEMOOdMU UCCIe008aM s 0OBEKTOR
{ SBJICHHH IIPHPOJEI;

- TIpHOOpeTeHHe YyYaIlUMHCH 3HAHMM O MEXaHWYECKHX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX H
KBAHTOBBIX ABJICHUH, (U3HYECKUX BENMYAHAX, XaPAKTEPHU3YIONTHX 3TH SBJICHH;

- (hopmMEpoBaHWe V YIAIIUXCS YMeHUil Habmoodams TPHPONHEIE SBICHUS U GbIHOIHAMb ONbINTbL,
nabopaTopHbie paboThl W IKCHEPUMEHMANBbHbIE UCCIe08AHNS ¢ UCIIONB30BAHHEM M3MEPUTEIBHEIX
HpI/I60pOB, ULUPOKO NPUMENSEMBIX 6 npakmuqecxoit HCUSHU

= OBJIAZICHHE Y4YaAlIMMMCSI TaKUMH oﬁmeyayqﬁbmu NOHAMUAMU, Kak IIPHPOJHOE SBJICHUE,
SMUUPUYECKI  YCMAHOGNEHH I (pakm, — npobiema,  Meopemuyeckuti  6bl600,  pesyibmam
SKCHEPUMEHIMAILHOT RPOGEPKU,

- HOHUMAaHKE YHaIUMUCS OTIMYMH HayYHbIX TAHHBIX OT HEMPOBEPEHHOH HHGOPMAITHH, IEHHOCTH
HAaYKH YO0g1emsopenus OblmoeslX , NPOUIEOOHBIX U KYIbMYPHbIX NOMpeOHOcmel Yel06exa

Yyebnas nporpamMma § kiacca paccunTana Ha 68 wacos, 1o 2 uaca B Hegemo. Kype
3aBepImIaeTes WTOrOBBLIM TECTOM, COCTABICHHBIM COIVIACHO TPeOOBaHHAM YPOBHIO IOATOTOBKH
BBIITYCKHHUKOB OCHOBHOH IIKOJIBL.




3.Ipagux peannzauyuu paboueis npozpammsl no uzuxe 8 Knacca
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4.0cnognoe codeprcatiue npozpaAMMol

TenstoBbie ABICHHSA
TemnoBoe pasnosecue. Temmeparypa. Bruyrpenmsin sHeprus. Pabora u reruronepesada. Buj Tensonepenadn. KonH4ecTBO TEIIIOTHI
SOENT@ENW H KOHJCHCaAHA. Kunenue. BiaxaocTh BO3yxa. [Tnasienue u KpUCTaJlIh3alusl. WN—AOE COXpaHCHHs SHEPTHH B TEIIOBBIX ITpoIeccax.
[Ipeo6pazoranne 3uepruw B Ternopeix Mamuaax. KIT/1 tennoBoit Mammuabl. DKOMOrUYecKrue npodbieMsl TEIOIHEPTeTHKH.
Memoncmpanuu
- TPHUHIMI A€HCTBHS TEPMOMETPa
- TEIUIOIIPOBOAHOCTE PA3/IHIHBIX MaTepHallOoB
- KOHBEKITMS B XUIKOCTSX U ra3ax.
- Telulonepenaya MyTeM U3TydeHus
- SIBJIEHHE HCITapeHus
- IOCTOSIHCTBO TEMIIEPaTypPhl KHIICHH XKUAAKOCTH IIPH IOCTOSTHHOM JaBIeHHA
- [OHMKEHHUE TEMIIEPATYPhI KUIICHUS KUIKOCTH IIPU TTOHMKEHUH TaBICHUS
- HabJyoneHne KOHICHCALMH TTapOB BOJIBI HA CTAKaHe CO JIBIOM
IKcnepumenmbl
- HCCJIENOBAaHUE U3MEHEHHS CO BPEMEHEM TeMIIepaTypbl OCThIBaAHHSA BOMbI
= HU3YYCHUC SABIICHUA TerIoobMeHa OpH CMENIMBaHHUH NOﬁOhIOm\m H m‘OﬁMJmm BOJAbI
- H3MEPEHHE BIAKHOCTH BO3IyXa
Breypounas oeamensvrocms
- OOBSCHHUTS , 9TO TaKoe HHGPa, IK3OTCPMUYCCKAH, CyOIHMAITis, aMOpOHBIH, ©30TPONHUs, IHceTAT. [leprneryym - Mobmie?
- HCCIIeJIOBaHKe U3MEHEHHUs TeMIIepaTyphl BOIKI , €M B Hell pacTBOPHTH COJIb
- HCCJIeNOBaHKe TEIUIOMPOBOIHOCTH AMFOMHHHEBOH JKEMC3IHON M JATYHHOH KACTPIOJIH OIHHAKOBBIX Pa3MEpOB ¢ OJHHAKOBBIM KOTHUECTBOM BOJIEI
Ha OIMHAKOBOM OTHE 3a OJTHO BpeMsl. BEIACHHTH Kakas KacTproiig 00manaeT GompIneH TernionpoBoIHOCTRIO.
- HccrenoBaHHe H OObACHEHHE BpalICHHS H YCKOPEHHs BpalllcHHS OyMaxKHOH 3MeHKH Haj BKIIOUEHHOH 371, jamioi.O0bicHEHHE HaHHOTO
SIBJICHHSL.
- HCCIIeJOBaHHE JIBYX KYCOUKOB Jibja OOEPHYTHIX B OENyIO H YEPHYIO TKaHb 0 ACHCTBHEM BKITFOUCHHOM 2T, JTAMIOYKH.
- HOCTPOCHHE KIACCH(DUKAIMOHHOM CXEMBI, BBIICIAS OCHOBAaHHEM ACICHUS CIIOCOOLI M3MCHCHMA BHYTpPCHHEH sHepruu ( Mex. pabora, XUM.
peakllii, B3aUMOJEHCTBHE BELIECTBA € DIEKTPOMAr. TI0JieM , TeIlIonepeaya, TerIonpPOBOIHOCTh, KOHBEKIIKS, H3JIyYCHHE.
- MCCIIeJIOBATh TEPMOC U CHeNaTh YEPTeK, IOKAa3bIBAKOIIUY ero ycrpoiicTBo. HamuTh B TepMoc ropsidell BOABI M HaMTH ee TeMIepaTypy .
OIPEJIENUTH KaKoe KOJIMYECTBO TEIUIOTHI TepsieT TepMoc B 4ac. [TOBTOPHTE TO e ¢ XOJIOIHOH BOJOH M OIpeIeIHTh
KaKoe KOJHUIECTBO TEMIOTEH TePMOC probdpeTaeT B yac. CpaBHUTE H MOYEMY TEPMOC COXPAHSET BEMECTBO XOIOTHBIM JAYUINE , YeM TETIIBIM?
- cAenarh HarIs b npubop no oOHapYKEHUIO KOHBEKIIMOHHBIX TOTOKOB XKHIKOCTH




- JKCIEepPHMEHTANBHBIM IIyTeM [POBEPHTh Kakas Boja ObIcTpee 3amep3HeT, ropsuas mwin xosuomHas? [loctpouTe rpaduk 3aBHCHMOCTH
TeMIlepaTypsl OT BPEMCHH, M3Mepss Yepe3 OJMHAKOBRIC MPOMEXYTKH BPEMCHH  TEMIIEPATYPy BOXBI, [IOKA HA IOBEPXHOCTH OJHON M3 HHX HE
HOSIBUTCS JIEI.

- U3rOTOBJIIEHHE NAPaQUHOBON UIPYLIKH, C HCIIOJIb30BAHUEM CBEHH U IIACTHIIHHA.

JJeKTpHYecKHe ABICHA

OnexTpH3amusl Teln. OnexTpudyeckdH 3apsana. Jlpa BUOa SNEKTPUYECKHX 3apsyioB. 3aKOH COXpPaHEHHS SIEKTPUUECKOTO 3apara.
DNeKTpHUecKoe ToNe.

[ToctostnHbIH 3nexkTpudeckuit Tok. Cuia TOKa. DIIEKTpUYECKOe CONpPOTHBIIEHHE. OJIEKTpHYecKoe Hanpsikerde. [IpoBoIHHKH,
JMUTEKTPUKH H [IOJYNPOBOAHKKH. 3akoH OMa Ui y4acTKa JJIeKTPHYecKOl Lend. PaboTta W MOIIHOCTh dJIeKTprdeckoro Toka. 3axoH JDxoys —
Jlenna. IpaBuna GezomacHocTH TIpH paboTe € UCTOYHHKAMHE JIEKTPUYECKOTO TOKA.

m EMOHCHIPAUUY

- DJIEKTPHU3AIMS TN

- JIBa POJIa JJIEKTPUUCCKUX 3aPsI0B

- YCTPOHCTBO U JEHCTBHE 3IEKTPOCKOIA

- 3aKOH COXPaHEHHS MEKTPHUYECKUX 3aps/l0B
- [POBOAHMKH M H30JISTOPHL

- ICTOYHUKH ITOCTOSHHOTO TOKA

- U3MEpPEHHE CHJIBI TOKA aMIIEPMETPOM

- U3MEPECHUE HANPSIKCHUS BOJIBTMETPOM

- peocTar M Mara3uH CONPOTHBICHUH

- CBOMCTBA NOJYIIPOBOAHHKOB

IKcnepumenmnvl
- OOBSCHHTH , 4TO 3T0? ( HyKJIOH, aKKYMYJIATOP, AUIIEKTPHUK, MOTCHIAAI, MAHTAHUH.

- HCCJEJOBAHUE 3aBHCHMOCTH CHUJIBI TOKA B IIPOBOIHUKE OT HANPSHKEHNSA
- M3YYCHHE 11OCIICHOBATE/IbHOI'0 COCAHHEHHA [TPOBOAHUKOB

- HU3YUCHHUC NMapalJICTIbHOTO COCAMHCHHUA MPOBOAHHUKOB

- PEryjarupOBaHHUE CHIIBI TOKa peoCTaTOM

- H3MEPEHHUE DJICKTPUIECCKOI'O COIIPOTUBIICHHS [IPOBOAHKUKA

- H3MCPCHHUC MOHIHOCTH DJICKTPHYCCKOr0 TOKA



Bueypounas desamenvrochis

- M3TOTOBJIEHHE MPOCTEHITIETO 3eKTpockona ( byTeiuika ¢ mpobko# , TRo3Ms mmHoH 10 — 15 cMm, ToHkas Oymara. B npoOky BOWTH MBO3Mb Tak,

4TOOBI OH TOpuall u3 Hee Ha 2 — 3 cm. lllnsanka reosus Oyger «mapukom» anektpockona. [Tonocky TOHKOH GyMarn HakoJOTh Ha 3a0CTPEHHBIH
KOHYHK I'BO3JI5, 3TO JICIIECTKH JJICKTPOCKOIIA,

- u3mepenue KITJI kunstunsHuka

- H3TOTOBJICHUE H3 KAPTOMETHHEI WITH AGI0Ka HCTOYHHKA TOKA ( B3ATH JEOBOE HTO BEIIECTBO U BOTKHYTDH B HET0 MEAHYIO U LIMHKOBYIO [UTACTHHKY.
TloacoeMHUTE K 3THM TUIACTHHKaM 1,5 B mammnouky.

- HalTH JloMa IpUOOPE! , B KOTOPBIX MOKHO HAOJIIONATE TeNIOBoe. XMMUIECKOE H JIEKTPOMarHUTHOE JeicTBHE 371, ToKka. OnucaTs ux.

- Usroropnenue snexTpoMarHuTa ( HAMOTAaTh Ha IBO3Jb HEMHOIO IPOBOJIOKH H IOJKIIOUHTE 3TY IPOBOJIOKY K Darapelike, IPOBEPUTE JelicTBHE
Ha MEJTKHX KENE3HBIX MPEIMETaX )

- CpaBHUTL aMIIEPMETP W BOJBTMETD, HCIOJIB3Ys 3HAHHS, MOJYYEHHbIE H3 y4yeOHHKA W WHCTPYKIMU K mpubopam, paboty oGopMHTh B BHAE
pe
TaOJIHIIBL

- paboTa ¢ HHCTPYKI[HeH K ceTeBOMY (HIBTPY, 3aroIHsis TabIuIly 10 BOTIpOCcaM.
- 3aI0JHHUTH TAOJHIY I10 HHCTPYKIHAM JOMAIIHUX IEKTPONIpHOOpOB.

MarnuTHbIe SIBJIeHHS

IlocTossHabie MarHUTHL. B3aumoneficTeue marnutoB. MarnutHoe moje MOCTOSHHOrO ToKa. JleHCTBHe MATHHTHOTO TOJIS HA MPOBOIHUK C
TOKOM

Uhm%gchmﬁﬁmﬂwﬁw HOCTOSHHOI'O TOKa

Hemoncmpayuu
- OnwiT Spcrena

- MaruuTHoe 1oJje Toka
- JlelicTBHE MArHUTHOTO TTOJISI HA MPOBOAHHK C TOKOM
- YCTpOMCTBO 3JIEKTPOJIBUTATEIS
Jlabopamopras paboma
- M3yuenue npuHIENa [eHCTBHA 31€KTPOJBUTIaTENLL

Bueypounaa oeamenvHocms

= 9TO TaKoe JApocceilb, COJICHOM A, POTOP, CTATOP,
- H3Y4Y€HHE MarHHUTHOI'O ITOJIA MTOJOCOBOTO MarnuTa, AyroBOro MaruuTa M KaTyIiKd ¢ TOKOM, pUCYHKH MardidTHOTO ITOJIA.

- U3y4YEHHE CBOHCTB MOCTOSHHELIX MarHUTOB( MarHHT, KOMIIAC H Pa3Hble BEIIeCTBAa: PE3HHA, [IPOBOJIOKA, PBO3MIH, A€PEBsH. OpyCKH H T.IL.)
CBeTOBbIe ABICHHS



CBeT — DIeKTpOMarHuTHas BosHa. [psamosuueiinoe paciipoctpanenue ceeta. OTpakeHHe u mpenomienne ceeta, [lnockoe sepkaio. JInH3bL
DOKyCHOE pacCTOSIHHE U ONTHYeCcKas cuia JnH3bL. Ontrueckue npuoopsl. Jlucnepeus creta
Hemoncmpauuu

- MpsAMONHMHEIHOE PacIpoCTPaHEeHHE CBETA

= O%@N&A@ESO CBECTa

- TIPETTOMIICHHE CBETA

- XO0J1 Jy4el B COOHparoLeH IuH3e

- X0 Jiy4cil B pacceHBaroleH I1H3e

- MOCTPOEHHE H300PAKEHNH C TOMOLIBIO JTHH3

- Ilpunnun AelicTBHS MPOEKIIHOHHOrO annapara 1 poroannapara.

- Jucmepcust 6enoro ceera

- IMomyuemnie Genoro cBera IPH CIOIKEHHH CBETA Pa3HBIX IIBETOB

JlaGopamopHbte padombt
- HWamepenue GOKyCHOTo paccTOAHMA COOHPAIOLIECH JIMH3bL,
- [lomyuenne H300pakeHIH ¢ IOMOIIBI0 COOMPATONIEH JTHH3BL.
Breypounan deamensnocimns

- 0OHapyXeHHE TCHU U MONYTECHI

- HCCTe0BAHKE: B3ITH MCTPOBYIO NAJIKY U HA YJIHIE H3MEPHTE PA3MEp ee TeHH, 3aTeM ONPE/eIHTh PEAIbHYIO BRICOTY AEPEBbEB, JOMOB, CTONOOB,
m3Mepas ux TeHd. [lonydenusie JaHabe 0OPMHUTE B BUJE TaOIMIEL

- HCIIOJIB3YS PA3TIHYHbIE HCTOYHHKH CEaTh B BHIE HATVISIHEIX KAPTOYEK ONTHYECKHE MILIO3HH

- BBIICHHTE, YTO 3T07 (JIMAMO3UTHB, Kamepa — 00CKYpa, MOHOKYJIAP, Tyaliu3M, KBaHT, pe(paKius, THOITPHSA)
Bosmoxcuvie dxckppeun: dhepMa, CTPOHTENbHBIC TUIOMANKY, METBHHLA, MOKAPHAS CTAHIMS, [HATHOCTHYCCKHC KAaOMHETHI MOTMKIHHAKA WA
OOJILHHUIILL.
MoroToBka coofmenuii Mo 3agaHHol TeMe: EIMHHIB TeMIEPATYpPhl, HCIONb3yeMble B JPYyrHxX cTpaHax. TemmepaTypHBIE IIKalbl YUeT H
HCIOJIL30BAHKE PAa3HBIX BUIOB Teruionepenaun B Obiry. JlH3enpHbIN ABuratens, ceeva SI6nouxopa, namia Hakanmusauus A.H. JlofpruHa, TaMia ¢
YronbHOH HUTBIO DAHCOHA. BiusHHe COTHEUHON aKTUBHOCTH HA JKMBYH) M HEXHBYIO Hpupoay. Ilomspubie cuanust. MarsntHOe mone riaHer
Conneunoit cucteMsbl. [lomumopduszm.
Po6ept Bya — Beiaoleifcs yaeHsii, yenosek u sxcnepumMentarop. Cepreii MsaHoBrny Basuiios 1 ero Bkiag B HCTOPHIO PA3BUTHS YHCHHS O CBETE.
BosmoskHble HeceqoBaTenbekne npoekTsl: [lpuaimun cummerpuu ITbepa Kiopu u cro porns B kpucTammtorpadum. Hecnenosarnne mporecca
KHIEHHs K 3aMep3aHus TIPecHoil U coneHoil BoypL. MccnemoBanue mporecca MIaBNeHHs. THIOCY TbuTa. DKOTOrHIECKHE IPOCIeMBI « MIOOATBEHOTO
HOTEILIEH s . DKCICPUMEHTANBHOE HCCIEM0OBAHNE MOJNHOTO OTpaXkeHus cBera. PH3KKa B deloBedeckoM Tene. I'pymmosoit npoext «Ousuka B
3araJiKax)




5. Vueonbie Komnemenyuu u cnocofsl 0eamebHOCHU

PaGouasi mporpamma npegyemartpiBaer (OPMHPOBAHHE Y MIKOJILHHKOB 00me y4e(HBIX YMEHMIl H HABBIKOB, YHHBEPCAJILIBIX
€oco00B JeATeILHOCTH H KJII0YeBBIX KoMneTennuii. [Ipuopureramn juist nikosieHOro Kypea (pU3MKH Ha 3Tare OCHOBHOTO 0011eT0 06pa3oBaHus
SIBIISEOTCA:

Hos3nasamenwvran deamenbHOCMb:

® HCIOJIb30BAHME JUISL IIO3HAHUSA OKPY)XKAIOMIETO MHPA pa3lii4HbIX ECTECTBEHHOHAYYHBIX METOJIOB: HaOJKJIeHHE, H3MEpEHHeE,
IKCIIEPUMEHT, MOJIEJTHPOBAHHE,

e (opmupoBaHUe YMEHHI pa3TudaTh (HaKThl, THOOTE3B, IPUYHHEL, CICACTBUS, A0KA3ATCIILCTRA, 3aKOHB, TCOPHH;

e OBJIaJEHHE AJEKBATHBRIMH CIIOCO0AMH PEIICHHS TCOPETHUCCKUX M IKCIIEPUMEHTAIIbHBIX 3a/1a4;

e [puoOpeTEeHHE OIBITA BBLIIBIXECHUS [HIOTE3 VISl OOBACHEHHWS H3BECTHBIX (DAKTOB M IKCHEPUMEHTAILHON MPOBEPKH BbIIBUTAEMBIX
CHIIOTES.

HuhopmayuoHHO-KOMMYHUKAIMUGHAA OEAMENbHOCb:
® BIAJeHHe MOHOJIOTHYECCKOH H AUAIOTHYECKOH pedblo, pa3sBHUTHE CIOCOOHOCTH MOHHMATH TOUYKY 3PEHHS cobeceHUKA M IIPH3HABATH
MpaBo Ha HHOES MHEHHUE;
©  HUCIOJIb30BaHKE JUISL PELIEHHS II03HABATENILHBIX H KOMMYHHKATHBHBIX 3aa4 PA3IHYHBIX HCTOUHHKOB HH(OOPMAIHH.

Peghnexcusnan oeamenvrocmep:

®  BJIAJICHHE HABBIKAMU KOHTPOJIS U OLICHKH CBOEH NeATeILHOCTH, YMEHHEM HPEeBH/ICTh BO3MOKHEIE PE3YTBTATH CBOUX JCHCTBHHA:
® O—u—;NI n3auusa v\&wmmom ACATCIIBHOCTH. IMOCTAaHOBKa IEIIH, Ebmmﬁﬁ.owmmﬁmu O:ﬁmh@:@::m QIITUMAJIBHOIO COOTHOLLISHHS LICJIH U
CPEJICTB.
BeipaGoTka KoMIeTeHIHIT:

ObweobpazosamebHbIx, SHAHAEBO - HPEeAMETHLIX ( y4eOHO - II03HABaTeNbHAS U HHQOPMALIMOHHAs] KOMIIETEHIHs )

v’ CaMOCTOSTENEHO i MOTHBHPOBAHHO OPraHH30BBIBATH CEOKO MIO3HABATEBHYHO JIEATEILHOCTh (OT TOCTAHOBKH 1EJH 10 TIOJYYEHHS H OLEHKH
pesynbTaray);

v' HCIOJB30BATH  SNEMEHTHl I[IPHYUHHO-CIEGACTBEHHOIO H  CTPYKTYPHO-QYHKUHOHANBLHOTO —aHAIH3d, ONPENeNaTh  CyIIHOCTHEIE
XapakKTepPUCTHKH N3y9aeMOro 00BeKTa, pasBEPHYTO COOCHOBBIBATE CY3K/IEHHS, JIABATh ONpe/IeIeHus, IPHROUTE JOKa3aTENbCTRA;

v' HCIONB30BATH MYJIBTHMCIHNHBIC DECYPCHl M KOMIBIOTEPHbIE TEXHOJOTHH JUIA 06paBoTKH, Tepelaun, MaTeMaTH3aiH HHbOPMAIWH,
NPe3eHTAHY PE3YILTATOB IO3HABATEILHON M IPAKTHYECKOH NeATeTBHOCTH,



v OLEHHBATH M KOPPEKTHPOBATH CBOE I[IOBEICHHE B OKpyXalolledl cpeje, BBUIOIHATE 3KOJNOrHueckne TpeboBaHusl B NPAKTHUECKOH
JACATCIBHOCTH U H_OWOmhm@mmom AHHU3HH.
v
ITpedmemio-opueHmuposanbLx, penpooyKmusHo — deamebHOCHIHbIX (COUUANbHO — MPY00sans 1 KOMREMeH U NUHILOCHII020
CAMOCOBEPULEHCINBO8AHUA)

v/ OHMMATL BO3PACTAIONIYIO pPOJb HAYKH, YCHJICHHE B3aHMOCBA3H M B3aMMHOTO BIIHSHHA HAYKH H TEXHHKH, IIPEBpAlICHHEC HAYKH B
HEMoCpeACTBEHHYHO IIPOU3BOANTCIILHYIO CHITY O@E@Oﬂ—wmw

¥ 0CO3HABATh B3aUMOJICHCTBHE YEJIOBEKA C OKPYIKAIOIIEH Cpe/Ioif, BO3MOXKHOCTH H CIIOCOOL! OXPaHbl IPHPOJILL;

v/ pa3sBHBaTh ITO3HABATCIBLHLIC HHTEPECH M UHTEJUICKTYAIbHBIE CIOCOOHOCTH B IPONECCe CAMOCTOATEILHOrO HPHOOPETEHHs (UIATECKIX
3HAHUH ¢ HCMIONL30BAHMEM PA3NIMUHEIX HCTOTHHKOR HH(OPMAIIMH, B TOM MHMCIIE KOMITBIOTEPHBIX;

v BOCHHUTLIBATL YOEKIEHHOCTE B MO3UTURHOM pond (U3HKH B KHU3HH COBPEMCHHOIO OOLIECTBA, IIOHHMAHHE IIEPCIEKTHUB pasBUTHS

DHEPIreTHKH, TPAHCIIOPTA, CPEJICTB CBSI3H H JIp.;

OBJIAZICBATE YMEHHAMHE IPUMEHSTD MOyYeHHbIe 3HAHUS /Ui OODBICHEHHS pa3sHO00pasHbIX (H3MUECKUX ABNEHUH;

[PUMEHATE TIONYUEHHBIE 3HAHKS W YMEHHs Ui Ge30macHOTO HCIONB3OBAHMA BEIIECTB M MEXAHM3MOB B OBITY, CENLCKOM XO3SHCTBE H

IIPOU3BOJICTBE, PELICHHA IPAKTHUCCKHUX 34714 B TTOBCEIHEBHOM JKU3HH, TPETYIPEIKACHHUS ABICHUH, HAHOCAIIHNX Bpell 3/0POBBIO YEJIOBEKa H

OKPYKAaIIICH cpeJie.

™

Iennocmno — cMbICI080I, 0OULEKYIINYPHOT U KOMMYHUKAHUBH O

MOHUMATh IIEHHOCTHBIC OPUEHTALINY YUEHHKA, er0 CIOCOOHOCTD BUACTh M [IOHUMATh OKPYKAKOIMH MUP

YMEHHE YUEHHKA BRIOUPATH LEJIEBBIE U CMBICIOBBIE YCTAHOBKH JIIA CBOMX JEHCTBHH M IIOCTYIIKOB

[IprobpeTenne ombITa OCBOSHHS YUCHHKOM Hay4IHON KapTHHBI MUPa

Osragenue crocobaMH B3aHMOICHCTBHS C OKPYXKAIOIIAMH H yINaIeHHBIMA JIIOAbMH H COOBITHAMH, YMEHHUE 3a[aBaTh BOMPOC H
BECTH JIMCKYCCHIO, BIIAJICHUE PA3HBIMH COIHAILHBIMH POJISIMH B KOJIJICKTHRE

Dopmuposarue YHUEEPCATLHBIX PHeOHbIX OCHCMEUIL

%N &Y

IlepeMeHBbl, NPOUCXOMMINIME B COBPEMEHHOM OOLIECTBe, TPeOYIOT YCKOPEHHOIO COBEPIICHCTBOBAHHS 0Opa30BATENBHOIO IIPOCTPAHCTBA,
orpenenenns Lejeil 00pa3oBaHms, YIUTHIBAIMMX IOCY/JaPCTBEHHBIE, COLUAIbGHBIE M JIMYHOCTHEIC HOTPEOHOCTH U WHTEpechl. B cBA3M ¢ 3THM
[IPHOPHTETHEIM HANPABIEHHEM CTAHOBUATCS 00ECIIeUeHHe Pa3BHBAOIIET0 MMOTCHIHANA HOBBIX 00pa30BaTeNbHEIX CTAHAAPTOB. PazBuTHE IMYHOCTH B
cucteMe 06pasoBanms obecTieunBaeTes, MPEXIE Beero, Yepe3 GopMHUpoBaHHEe YHHBEPCATBHBIX yueOHBIX AekicTuil (Y'Y /), KOTOpHIE BHICTYNAIOT
HHBApHAHTHOH OCHOBOH 06pa30BATENbHOIO W BOCIHTATENBHOTO Iporecca. OBiajeHne yYalUMUCS YHHBEpPCATbHBEIMH Y4eOHBIME eHCTBUAMHE
BBICTYIIAET KaK CIIOCODHOCTE K CAMOPA3BUTHIO U CAMOCOBEPIIEHCTBOBAHMIO ITyTEM CO3HATENBHOIO B AKTHBHOIO IPHCBOEHHUSI HOBOI'O COLMAIIbHOIO



ompita.  YV][  CO3MaIOT BO3MOKHOCTH CaAMOCTOATENBHOIO YCIICIIHOTO YCBOCHHA HOBBIX 3HAHHI, YMCHHM M KOMIETCHTHOCTEH, BKITIOYAsL

Opra"usalyio YCBOCHHU S, TO €CTh YMCHHS YHUTHCS.

B mMpokoM 3HaueHHM TEPMHH «yHHBepCalbHble yueOHBIE NEHCTBHA» O3HAYEET YMEHHE YYHTLCH, T.€. CIIOCOOHOCTh CyOBeKTa K CaMOpa3BUTHIO H
CaMOCOBEPIIEHCTBOBAHHUIO ITYTEM CO3HATENBHOTO H aKTUBHOTO MIPHCBOSHHS HOBOTO COHANBHOTO OIBITA.

B Gosee y3xom (COOCTBEHHO HCHXOJIOTHYECKOM 3HAYEHHM) TEPMHUH «YHHBEPCATbHBIE YueOHBIE NCHCTBUA» MOKHO ONPEIENUTh KaK COBOKYITHOCTh
crocoboB NefcTBHS yyarmerocs (a TaKoKe CBA3aHHBIX C HUMH HABBIKOB y4eOHOH paboThl), 06eCieurBatoIIUX €ro Croco0HOCTE K CAMOCTOSTEIEHOMY
YCBOSHHMIO HOBBIX 3HAHMH M YMEHUH, BKIIIOYAs OPraHM3alyIo 3TOr0 Ipolecca. YHuBepcaibHbIe yaebubie aeficreusa (YY) moapasnenstores Ha
4 rpyIIIBL: PeryJsITHBHBIC, IMIHOCTHBIE, KOMMYHHUKATHBHEIE H ITO3HABATENBHBIE,

Gopmuposate VY]] Ha ypokax (u3HKH IPH H3y4EeHHH KOHKPETHBIX TEM LIKOJBHOIO Kypea B 8 kiacce orpaxeHsl B KTIL
PesynbraTom opMHPOBAHHA VHHBEPCANLHBLIX YUeOHLIX AeACTBHIL OYIYT ABJIATLCH yMEHHH:

e IIPOHM3BONBLHO M OCO3HAHHO BIAJIETh OOIIUM MPHEMOM pEIIEHHS Y4eOHBIX 32134,

®  HCIOJIL30BATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA, B TOM YHCIIe MOJEIH H CXeME! Ul PelleHHs YIeOHBIX 3a1ad;

e  YMETh OCYINECTBIATh AHAITH3 00BEKTOB C BBLICICHAECM CYIISCTBEHHEIX U HECYIICCTBCHHEIX IIPH3HAKOR;

e YMETh OCYIIECTBISITh CHHTE3 KaK COCTABIICHHE IIEI0TO U3 YACTEHH;

e YMETh OCYINECTBIATH CPABHEHHE, KITACCH(OUKAIIIO IT0 33 TaHHEIM KPHTEPHSIM;

e YMETh yCTaHABIHBATE IPHYHHHO-CIICICTBEHHBIC CBA3U;

®  yMeTb CTPOHTEH PacCyXKICHHUA B (QOPME CBA3H MPOCTBIX CYKICHHH 00 0OBEKTE, €ro CTPOESHKH, CBOHCTBAX U CBA3SAX;

e BIAJeTh OOLIMM [IPHEMOM pEIICHHs yueOHBIX 3318,

e  C03J[aBaTh U IPe0oOPa30BLIBATL MOJEIH H CXeMBI [Uls PeLIeH s 3a/1a1;

e YMETh OCYLIECTBILITH BbIOOD Hanbosee s eKTHBHBIX c11ocob0B peimeHns 00pa3oBaTENbHBIX 3a71a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHH



6. Tpebosanus K YpoeHIO ROO20MOEKU GbIAYCKHUKA 8-20 KNdcca

B pesynomame usyuenus pusuxu yueHuk 8 kidecd OONNCeH.!

3HATL/IOHHMATH:
Cmuica noramui: pusndeckoe spiieane, Gr3UHUecKHi 3aK0H, B3aUMOIEHCTBHE, JIEKTPHYECKOE TI0JIE, MATHHTHOE T10JI€, aTOM;

Cmbica usuieckux geiuyuH: BHYTPCHHAS 3HEPTHS, TEMIIEpaTypa, KOJIHUECTRO TEIIOTH, BIAKHOCTE BO3/IyXa, 2JIEKTPHYECKHH 3apsii, cHIla
3IEKTPHYECKOrO TOKA, DJIEKTPHYECKOE HAUPsDKEHHE, IEKTPHYeCKOe CONPOTHBIEHHE, paboTa M MOIIHOCTh BJIEKTPHYECKOIo ToKa, (oKycHOe

pacCTOsHUEC JTHH3DI,
Cmbicn %Ew&ﬁmhkﬁ 3aKOHO6. COXPAaHEHHUs SHEPIUN B TCIJIOBBIX MpoEccax, COXpaHCHHA 3JICKTPUHYCCKOro 3apsia, Oma ms yJacTKa LEId,

Ixoyos — Jlenna, IpAMOIHHEHHOTO PACIIPOCTPAHEHHS CRETA, OTPAXKEHHA | IPEJIOMIICHHS CBETa;
YMmeTb:

QERDEQ&EG u oovaACHAMb @EWEJGOX:@ SIBJICHWS. TEIUIONIPOBOOHOCTE, KOHBCKI[HIO, H3JIy4CHHUEC, HCIapCHWE, KOHACHCAIIMK), KHIICHHE ,
[IaBIEHUE, KPUCTATUTH3AITHIO, SIEKTPU3AlNI0, B3AUMOICHCTBHE JNIEKTPHUECKUX 3apsI0B, B3aUMOICHCTBHE MAIHUTOB, JEHCTBUE MATHUTHOLO OIS
Ha IIPOBOJHHUK C TOKOM, TEIJIOBOE JieliCTBHE TOKA, OTpakeHHe/ IPETIOMIICHHE CBETa,;

Hcnonezoeams (Gu3nIecKre MPHOOPE. H H3MEPHUTE/IbHbIE HHCTPYMEHTB! UL H3MepeHHs (H3MYECKHMX BeJIMYUH: TeMIEpaTyphl, BIAXHOCTH
BO3/yXa, CHJIBL TOK4, HAIIPSIKCHH, COIIPOTUBIICHISL, Pab0Th M MOIHOCTH 3MEKTPHYECKOT0 TOKa;

Ipeocmagnams pe3pibmansl 3MepeHnit B Buye Tabnu, rpaKoB U BBIABIATE HA 5TOI OCHOBE 3MIIUPHYECKUE 3aBUCHMOCTH: TEMIIEPATYPEI
OCTBIBAIONIEH BOJEBI OT BPEMEHH, CHJIBI TOKA OT HAIPSDKEHHs Ha YYacTKe [enH, YIjia OTPaXKeHHs OT yIyia NaJeHHs, YIVIA [PEJIOMIICHHs OT yIia
HaJICHUS;

Boipascams pezynpmamul A3MePEHUN U pacdeToB B eunuax MexyHapoaoi cucreMsl CH;

Hpueedums npumeps! IPaKTHIECKOTO UCIOIB30BAHUS GH3MIECKUX 3HAHKH O TENNOBBIX, TEKTPUUECKHX, MATHUTHBIX M CBETOBLIX SABICHHAX;

Pewams 3a0aqu na npuMmerenve (GUIMISCKUX 3aKOHOB: COXPAHEHHS SHEPTUHU B TEMJIOBBIX NPOIECCAX, COXPAHEHHA ICKTPHYECKOIO 3apAna,
Oma st yuacTka e, Jproyist — JleHna, npsSIMOTUHEHHOTO paclpocTpaHeHus U IPeJIOMIICHHS CBETa;

QQEENQEQM:HEG CAMOCHOAMENABHBIU NOUCK SE@O@?—NPES E€CTECTBEHHOHAYYHOI'0 COZEPIKAaHHs C HUCIIOJIL30BAHHEM Pa3IHIHBIX HCTOYHHKOB
undopmanuy ( y4eOHBIX TEKCTOB, CIPABOYHBIX W HAYYHO — ITONYJSIPHBIX H3J@HHH, KOMITBIOTEPHEIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee
06paboTKy K IPECTABICHUE B Pa3THYHBIX GopMax ( CIIOBECHO, C MOMOINLIO PUCYHKOB U NMPE3EHTALHH );

Hcenonvsoeains npuobpenieHHble 3HAHUA 1 YMEHUA B IPAKTHYECKOM JeATEIbHOCTH M HOBCEAHEBHOMN JKH3HH AJIsL 00eCIIeUeH T 6e30IacHOCTH B
IPOIECCE KU3HEACATEIBHOCTH.



7. Pe3zynemamel oceoernua Kypca huzuru

Juynocmubie pe3yib mameol:
- GOpMHUpOBaHHE MO3HABATEILHBIX HHTEPECOB, HHTEUICKTYAIbHBIX M TBOPYCCKHX COCOOHOCTEH yYalmmxcs;

- y0exJeHHOCTh B BO3MOMHOCTH [IO3HaHHS [OPHPOJbI, B HEOOXOIMMOCTH pa3yMHOTO HCIOJL30BAHUS JOCTHIKCHHH HAyKH H
TeXHOJOTHH JUIs JanbHEeHIIero pa3BHTHS YEOBEYECKOTO 00IMecTBa, yBa)KeHHE K TBOPUAM HAyKH, OTHOIeHHe K (U3HKe KakK K
NeMeHTy obiedenoBedeckoft Ky IbTyPhI;

- CAMOCTOSTEJIBHOCTh B IPHOOPETEHHH HOBBIX 3HAHMH W MpPakTHYECKUX YMEHHI;

- MOTHBauHs 00pa3zoBaTelbHOH A€ATEIbHOCTH IIKOJbHUKOB HA OCHOBE JIMYHOCTHO OPHEHTHPOBAHHOIO IMOAX0MA;

- ¢dopMHUpOBaHHE [EHHOCTHBIX OTHOIIEHHH K APYr APYry, YUUTENI0, aBTOpaM OTKPBITHH ¥ u300peTeHni, pe3ynbrataMm o0ydeHus.

Memanpedmemmnbie pe3yabHamol:
- OBJIaJleHHC HaBBIKAMH CaMOCTOSATEJIBHOr0 HpuoOpereHHs HOBBIX 3HAHMH, opraHH3auuy y4eOHOH AEITENBHOCTH, HOCTAHOBKH

[ejaeil, MNIaHUpOBAHHUA, CAMOKOHTPONS U OHEHKH pE3yJIbTAaTOB CBOEH [EATENBHOCTH, YMEHUSAMH IpPEeIBHAECTE BO3MOXHEIE

pE3YJNBLTATH CBOUX HeHcTBUH,
- NMOHWUMAaHWEe pa3NHYMi MeXKJIY HCXOJHBIMH (akTaMW H THIOOTE3aMH JII WX OOBACHECHHSA, TCOPETHYECCKHUMH MOIEISIMH U

pealibHbIMH 00bEKTaMHK, OBJIAJICHHE YHHBEPCAIbHBIME Y4eOHBIME AeHCTBHAMU HA HPUMEpax FHENOTe3 Uil 00bACHEeHHA H3BECTHBIX
dakToB M dKCIEPUMEHTANBHOR NPOBEPKH BBIJIBUTAEMBIX FMITOTE3; Pa3paboOTKH TEOPETHUECKHUX MO/JIeNeH POLECCOB WK SBJIEHH;
- npuobpeTenne OMBITA CAMOCTOSTENLHOIO MOUCKA, aHannu3a ¥ oT6opa HHGOPMAIINH ¢ HCTIONB30BAHUEM PA3THIHBIX UCTOYHHKOB
U HOBBIX MH(POPMANHOHHDIX TEXHOJNOTHH IS PEIMCHUS MOCTABICHIBIX 34149,

- dopmupoBaHue yMeHHH BOCHpHHHMATh, nepepabarsiBaTh W NPEABABIATH HHOOPMAUHK B ClOBecHOH, 00pa3HOH,
CHUMBOJHMYECKOH (opmMax, aHalM3MpOBaTh W mnepepabaTkiBaTh MOJYy4eHHYIO HWHOOPMANHIO B COOTBETCTBHH C NOCTAaBIEGHHEIMH
3aJadaMHi, BBIAECIATH OCHOBHO€ COJEpIKaHHE NpOYHTAHHOI'O TEKCTa, HAXO0JAHUTh B HEM OTBETBHI Ha MOCTaBJIEHHBIE BOIIPOCHl H
HuijiaraTthb €ro;

- pa3BHUTHE MOHOJOTHYECKOH M MAHANOTHYECKOW pedH , YMEHHS BBIpaXXaTh CBOM MBICIH H CIOCOOHOCTH BBICIYHIHBATH
cobeceqnuKa, TOHUMATE €0 TOUKY 3pCHHA, IPU3HABATH MPABO APYroro 4el0BeKa Ha HHOE MHEHHE;

- OCBOCHHUE IPHUEMOB EQWOHWEM B HECTAHAAapPTHBIX CHTYalHUsX, OBJIaAJA€HHE 3BPHCTHYECKHMHA METONaMH PEIICHHAS —.:uO@hO?HW

- dopMupoBaHKe yMeHHH paboTaTh B rpylnne ¢ BHINOJHEHHEM Pa3jiMYHbIX CONMANbHBIX POJeH, NPeICcTaBlIiATL H OTCTAHBATH CBOH

B3rnaasl H %anﬁhom&mu BCCTH JUCKYCCHIO

lpeomemnsie pesynsmantbi:
- 3HAHUSK O NpHpoJe BaxKHeHmMX (U3INYeCKHX sABJIEHMH OKPYXKalOIlero MHpa H IOHMMAaHHME cMbicia (QH3HYECKHX 3aKOHOB,

PACKpPHIBAIOIIUX CBA3b U3VUEHHBIX SBJICHUN;




- YMEHHs II0JIb30BATHCI METONaMH HAYYHOI'O HMCCACHOBAHHS SIBJICHHA NPHPOINE, NPOBOXHTE HAONIONEHHs, MJIaHHPOBATL H
BBIIIOJIHATE 3KCHEepUMeHTH, 06pabaThlBaTh pe3ysibTaThl H3MEpPeHHH, IPeIcTaBIsLTh Pe3yJbTaThl H3MEPEHUH ¢ IIOMOIIBIO TabIuI,
rpaHKOB H ¢GopMyN, oOHapyXKHBATh 3aBHUCHMOCTH MEXIY (QH3HYECKHMH SBICHHAMH, OOBACHATbL IIOJIYYECHHBIE PE3YNLTATHI U
NEeNaTh BRIBOABI, ONCHUBATE TPAHUIILI MOTPEITHOCTEH PE3yILTATOB H3IMEPCHUH;

- YMEHHA NPUMCHATH TCOPCTHYCCKHE 3HAHUA MO (HU3UKE Ha MpaKTHKe, pelnaTh (H3HYecKHe 3a7avyl Ha MPUMEHEHHE HOJY4EeHHBIX
3HAHHH;

- YMeHHS ¥ HaBBIKM I[PHUMEHSATH IOJy4YEeHHBbIE 3HAHHA I OOBACHCHHS NPHHIUIOB JEHCTBHS BaXHEHIIHX TEeXHHUECKHX
YCTPOUCTE, PELICHUS MPAKTHUYCCKUX 3a/a9 MOBCEAHEBHOM KHU3HM, pallHOHATHLHOTO IPHPOTOTNOIL30BAHUSI H OXPaHEl OKpyXarolei
Cpensl;

- (popMupoBanue yOeKIeHHS B 3aKOHOMEPHOH CBS3M M IIO3HABAEMOCTH SIBIIEHHH IPUPOJLI, B O0BEKTHBHOCTH HAYYHOIO 3HAHMS,
BEICOKOH I[EHHOCTH HAYKH B Pa3BUTHM MAaTEePHANBHON H AYXOBHOHW KYNBTYpHI THOJEH;

- Pa3BUTHE TEOPETHUECCKOTO MEBIMIICHHA Ha OCHOBe QOPMUPOBAHUA YCTAHARJIWBATE (aKTHl, pazivyaTh NPHYHHEL H CICACTBHA,
CTPOHTh MOJETH W BBIJIBHTATH THOOTE3HI, BHIBOAWUTH H3 JKCIEPHMEHTANBHBIX (AKTOB H TEOpEeTHHYEeCKHX Moleneil (QH3HUIeCcKHUe
3aKOHEL;

- KOMMYHHKATHBHBIC YMEHHS TOKTAALIBATH O PE3YIHTATAX CBOET0 HCCIETOBAHMS, YYACTBOBATH B JMCKYCCHM, KPAaTKO H TOYHO
OTBEYATh HA BOIPOCK, HCIOAB30BATh CIPABOYHYIO JIUTEPATYPY U APYTHe HCTOYHHKYH HHGOPMALIHH.

8.Cucmema oueHKu

Onenka 0TBETOB YIANIHXCH
Ounenka «5» CTABUTLCS B TOM CJIy4ae, €Cld yYanuics MOKa3EBaeT BEPHOE IOHUMaHke (GU3MIECKON CYIIHOCTH PACCMATPHBACMBIX ABICHHI H

3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, 4 TaK e MPaBHILHOE ONpENe/ieHue PU3NUSCKHX BEIHUUH, UX €IMHUL 1 CIIOCODOB U3MEPEHHS: [IPABHUIIBHO
BBIIIOJIHSET YEPTEHHU, CXEMBI H IPaUKU; CTPOHT OTBET IO COOCTBEHHOMY [LIaHY,

COITPOBOXKIACT PAccKa3 COOCTBCHHLIMH IIPHMEPaMH, yMEeT NPHUMEHATH 3HAHUS B HOBOH CHUTyallMd IPH BEIIOJIHEHHH IPAKTHYECKHX 3a/laHuii;
MOYET YCTAHOBHTD CBSI3b MENKIY H3ydaeMBIM H paHee M3YUCHULIM MATEPHAIOM IO Kypcy (H3HKH, a Takke ¢ MaTepHajioM, YCBOSHHBIM MpH
H3Y4EHUH IPYTUX [PEIMETOB.

Ouenka «4» CTABUTECS, ECIIH OTBET YUYCHHKA YIOBICTBOPSCT OCHOBHBIM TPEOOBAHHAM Ha OLEHKY 5, HO JaH 0€3 HCIIO0JIb30BaHUsd COOCTBEHHOIO
IUIaHa, HOBEIX IpPHMEPOB, 0e3 MpHMCEHeHHs 3HAHMH B HOBOM CHTyallnH, Oe3 HCIONL30BaHHS CBs3ed C paHee H3YyUEHHBIM MaTepHaloM H
MAaTEpHANIOM, YCBOSHHBIM [MPH M3YISHAH [pP. MPEAMETOB: €CIM YIAIUHCS NOMYCTHI OfHY omubky win He Ooyee NBYX HEAOYETOB M MOKET HX
HCIIPABUTH CAMOCTOATENBHO MM ¢ HEOOBINOH TOMOIIBIO YIHTEI.

Ouenka «3» CTABHTHCSH, ECIH YYalIHACS MPABHIBHO [ICHUMAET (H3UYECKYIO CYIIHOCTh paccMaTpUBAEMbIX ABJICHHH U 3aKOHOMEPHOCTEH, HO B
OTBETE HMCIOTCS OTACHBHBIC MPOOETBl B YCBOCHWM BOIMPOCOB Kypca (DU3HKH, HE IPCNATCTBYIOIIHE JaidbHEHINEMY YCBOGHHIO BOIPOCOB
HPOrPAaMMHOIO MATEPHAJA: YMEET IIPUMEHSTh [OJIYYeHHbIC 3HAHUS NPH PELICHHH MPOCTBIX 3a/1a4 ¢ HCIONB30BAHMEM [OTOBBIX (OPMYI, HO
3aTPYAHSIETCS IPH PEeIleHHH 3a/a4, TpeOyiommx npeodbpazoBaHus HEKOTOPEIX (GOpPMYyIN, ITonycTua He Oonee oaHoi rpyGol ommOKU u JABYX




HeJIOYETOR, He Oomee oaHol rpyboii u ogHON Herpy6oii omuOku, He Gonee 2-3 HerpyObIX OIIHOOK, OAHON HErpyGOi OMKOKH U TPEX HEIOYETOB;

JOTYCTHI 4-5 HEJOUETOR.
OueHka «2» CTaBuUTCH, €CIM yJalUHCS HE OBNAJEN OCHOBHBIMH 3HAHMSMM M YMEHWSMM B COOTBETCTBHH C TPeGOBAHHSIMH TPOTPAMMEI H

JomycTHI OoNbINe OMIHOOK U HEJOUETOB YeM HEOOXOMMMO IS OLIEHKH «3 .

Onenka KOHTPOJbHBIX padoT

OueHka «5» cTaBHTCS 3a padOTY, BBIIONHEHHYI MONHOCTHIO 63 OImuboK H HETOUETOB.

Omenka «4» craBuTes 32 paboTy BLINONHEHHYIO IIOJHOCTHIO, HO [IPH HATHYHE B Hell He Gosiee oquoii rpyboil M ommoit HerpyGoi ommOKH U
0JIHOrO HeA0YETa, He Ooliee TPEX HETOUIETOB.

Onenka «3» CTaBATCS, €CNU YUSHHK IIPABIIIBHO BBITOJHII HE MeHee 2/3 Beeif paGoTh HIIH TOMYCTHN He Gosee ofHoM rpyGoil omubKu w.aByx
HeZo4ETOB, He Gonee OJHOM Tpy0Ol omHMOKH U OHOH Herpy6oi omHOKH, He Goliee Tpex HerpyOhIx o1uboK, ofHOH Herpyboil OMMOKH H Tpex
HeIOou€TOB, IpH Hamuuu 4 - 5 HeOUETOB.

Ouenka «2» CTABUTCSA, €CTIH YHACT0 OMHOO0K U HEJ0UETOB IIPEBLICHIIO HOPMY /IS OLI@HKH 3 HITH IPABHJIBHO BHINONHEHO MeHee 2/3 Beeil paboTsl,

Ouenka adoparopHeIx pafor

Onenka «5» CTaBHUTCS, €CH YJAUNIMHCS BBIIONHSET paboTy B II0JHOM 06beMe ¢ COOMOAEHHEM HEOOX0MHMON TIOCIEA0BATEIbHOCTH TIPOBEICHHS
OIIBITOB M H3MEPCHHH; CaMOCTOATENLHO M pAl[HOHANEHO MOHTHpPYeT HeoOXoxumoe obopyoBaHue; BCe OMBITHI HPOBOJUT B YCIOBHSIX M PEXHMAX,
o0ecreunBarOIMX T10J1ydeHNe TPABMIBHEIX PE3YABTATOB U BBIBONOE; cobmroaeT TpeboBans Npapui 6e3011acHOCTH TPYAA; B OTYETE PABHIBLHO U
AKKypaTHO BBIIOJIHSET BCE 3alUCH, TAOIMIIBI, PHCYHKH, YepTexku, rpa(uKu, BEIYUCITCHNS; TIPABUIBHO BHITONHSACT AHATH3 MOTPEITHOCTEH.

Ouenka «4» crapuTcs, eclIi BBIIOJIHCHBI TPeOOBAHHA K OIEHKE «5% , HO OBUIO JIOMYLIEHO 1BA - TPH HEX0UYETa, He Oolee 0aHOM Herpyboif

OIMUGOKH ¥ OJHOTO HEJOYETA.
Onenka «3» cTaBuTCs, ecii paboTa BBHIIOJHEHAa HE MOJHOCTBIO, HO O0BEM BHINONHEHHOH YacTH TAaKOB, IO3BOJIAET IIOKYy9IHTD

[IpaBUJIBHBIE DPE3YNBTATHEI H BBIBOJBL: €CIIH B XO/I€ ITPOBEACHHA ONBITA U Ewgmﬁommmm OLuTH JOTIYIIICHBI omuoOKH.
O;m:ﬂs @» CTAaBHUTCS, CCIH ﬁNQOHN BbIIOJIHEHA HE€ MOJHOCTBIO W 00BeM BBIIOJHEHHOM YacTH ﬁm@OHE HE TO3BOJCT CHCaTh

TPaBHIILHLIX BHIBOJIOB! €CITA OIIBITHI, H3MEPCHHS, BEIMUCICHHUS, HAOJIFOEHHS IPOU3BOIAINCE HEIPABHILHO.
Bo 6cex ciyuanx oyeHra cHudCaemcs, eciu yueHux He cobnodan mpebosanus npasun bezonacruocmu mpyod.

Ilepeuens omubok:

IpyGete omubru

1. Hesmamue onpeneneHHH OCHOBHBIX HMOHSATHH, 3aKOHOB, [IPABHII, MOJOXKEHHH TeopuH, Gopmyl, OBIMENpPUHATHIX CHMBOMIOB, 0B03HAYeHHUS
(DH3HYCCKUX BEITHYHH, CJIMHHUILY U3MEPEHHUA.



=&

HeymeHue BbIIEISITE B OTBETE TIABHOC.

Heymenwne npuMeHsTs 3HAHHA JUIA PEINCHHS 3anady M OOBACHEHHS (QH3MUCCKAX SBICHHI; HEMPABHILHO CHOPMYIMPOBAHULIE BOIPOCLL
3aaHus WM HEBepHble OOBACHEHHS XOa HX PEINeHHs, He3HAHHE TIPHEMOB PCINCHHMS 3a[a4, AHAIOTHYHEIX PAHEe PEIICHHBIX B KJIACCE;
OImHOKH, HOKA3BIBAIONINE HETPARUIBLHOE [IOHUMAHHE YCIIOBHS 3a8aql HITH HelPABUIRHOC HCTOIKOBAHKE PELIEHHS.

Heymenue untaTh 1 cTpOUTH Tpadiku ¥ IPHHIHITHAIBHLIE CXEMBL

E@%Z@IE@ MOATOTOBHTL K —e.um.mO.H@ YCTAHOBKY HIIHA .:m.@O_um.ﬁOﬁEOw O@Oﬁv\ﬁowm.mﬁﬁu TMPOBECTH OIIBIT, EOO@xObNgvmw pacydeTsl HIIHA
HCII0JIb30BATh [10JIyH4EHHEIE JaHHBIE TSI BEIBOJIOB.

Hebpexnoe oTHOIIEHHe K 1ab0paTOPHOMY 000PYLOBAHHIO H U3MEPHTEILHBIM IPUOOpaM.

Heymenne onpesienuTh MokazaHns H3MEPHTEILHOrO0 pubopa.

Hapymmenue tpeboBannit mpaBut 6€30MacHOro TPYia IPHY BITOIHEHHH 3KCIIEPHMEHTA.

Hezpyowsre omunubru

L.

U8}

HeTounocTr ¢OpMyNHpOBOK, ONpeJielieHHi, 3aKOHOB, TEOPHil, BBI3BAHHBIX HEIIOMHOTONH OTBETA OCHOBHEIX IIPH3HAKOB OIPEINC/IAEMOro
noHsATHsS. OmMOKY, BBI3BAHHBIC HECOBIIIO/ICHIEM YCIIOBUIT IPOBEIICHUS OMBITA MITH U3MEPEH .

OmubKH B ycnoBHEIX 0003HaYEeHHAX HA MPHHIMIHAIBHEIX CXEMAX, HETOUHOCTH YEPTEKEH, rpadKkoB, CXeM.

ITporyck WM HETOYHOE HATHCAHNE HAUMEHOBAHUM € AUHHUL] (PU3MYECKUX BEIMYHUIL.

HepannonaieHblii BEIOOp X0Ha peIIeHHs.

Hedouenet

i s o 10 e

HepanmoHnamsHbIe 3alKMCH IPH BEIYHCIEHUAX, HEPAITMOHATLHbIC TIPHEMBI BEIUHCIICHUT, TpeobpasoBatnii 1 peleHus 3a71ad.
ApudMeTHIECKHE OIIMOKY B BBIMHCICHHSX, €CIIH 9TH OIIHOKH rpy0o0 HE HCKAKAKOT PEATEHOCTD MONYYCHHOTO PE3yIbTaTa.
OTIenbHEIE IOIPEIMHOCTH B (JOPMYITHPOBKE BOIPOCA HIIH QTBETA.

Hebpexioe BBIMOTHEHNE 3aMHCei, depTexeii, cxeM, rpaduKoB.

Opdorpadudeckie 1 NyHKTYAIMOHHLIEC OITHOKH

9. YVuebno — memoduueckuii KOMHACK?

1. Tleppmmkun A.B., I'ytaax E.M. ®usnka. 8 knace. — M.: Ilpoda, 2011

2.A.B.Ilepemxun. COopHHK 3a/a4 1o $usuke. 7-9 knaccel. — M.; «Jx3ameny, 2014

3. TlprMepHEIE IpOrpamMMsl 10 y4eOHBIM npeaveTaM. Qusnka. 7 — 9 kiacesr: npoekt. — M.: [Tpoceemenue, 2011

4. A.E Mapon, E.A. Mapor KoHTponbHbIe B CaMOCTOSTENbHES paboTHI 10 dusuke 8 wiace: K yuebuuky A.B. [epoiuikuna. ®@usuka. §xiacc. — M.:
MsparenseTBo «[podar 2014.



Codepacanue mamepuana KOMWIEKMA ROMHOCHMbI0 coomeemcemeyem [lpumepHoil npozpamme RO (usuke OCHOBHO20 00ULe20
o06pazosanius, 06S3amMenbHOMY MUHUMYMY codepicanus. Komnrnexm pexomendosan Muntucmepemeonr obpazosarius P@

KoumpoieHo — usmepumenbrbie Mamepuaivl, HAnPacrennble Ha U3y4eHue YPOGHs.
e 3HAHUIT OoCHOB ¢hu3uKH (MOHOJIOTHMYECKUET OTBET, 3KCHpEcC — OIpoc, (POHTAILHBIH ONPOC, TECTOBBIH ONPOC, HANMCAHWE W 3alllUTa
c000IIeHA M0 3a/ITaHHO TeMe, 00BACHEHNE 3KCIIEPHMEHTA)
¢ MPHOOPETCHHBIX HABBIKOB CAMOCTOATCILHON M NMPAKTHUCCKOM ACATEIBHOCTH YUANIHXCS (B XO/JC BBITOMHEHHS TabOpaTOPHBIX paboT u
PELIeHHs 3a1a4)
¢ pa3BUTHIX CBOMCTB JIMYHOCTH: TBOPUECKUX CIIOCOOHOCTEH, MHTEpeca K H3yYeHHIO (U3MKH, CAMOCTOSTENIbHOCTH, KOMMYHUKAaTHBHOCTH,
KPUTHYHOCTH, pedieKCHH.
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Hoypounoe naannposanne ®IrOC 8§ kiace.

Ne Tema ypoka
yYpoxka
IlosTopenue - 24,
1 [leproHauantHele ceeneHms o CTpOeHIH BellecTra. BaaumoaciicTsme ten
|
2 Jlaenenue TBEpAbIX T, MCHMAKOCTER U ra308. Pabora, MowwHoeTb. Dieprus, j
Tennorrre siBenus, (22 4aca)
3 Tennoeoe nemxkeHue. Temnepatypa. Buytpennss IHEprus.
4 Crocobe! u3mMeHeHus BHyTpeHHEH SHEPruM Tena.
5 TernnonposoaHocTs. Koueerups. UsnyueHue,
6 Beoamas konrponsHas paGora
7 OcoBeHHOCTH pasiuyHbIX Ccnocobor Teronepesaq, Hpumepn tennonepeain 1 npHpoic
TEXHHUKE.
8 Konnueorso rernors. Exqunuus: konudecrsa TEIUIOTEL Y e bHAS TEMMNOEMKOCTD,
B
9 Konnuectso remnorul. EauHuLb konudecTsa TEMNOTHLL Y ek as TelnoéMKocTs, 2
10 Pacuér xomuuecTsa TEMAOTL, HEOGXOAMMOro s HATPEBAHUSA TEA WM BLIICASEMOrO MM 11pH
oxnaxcnennn. JlaGopatopuas pa6ora Nol «CpaBiieHile KOANYECTE TCLIOTHI IPH eMeUIBAHIH
BOJbI PAa3HO TeMnepaTypbi»
11 3aKOH COXPaHCHHSA 1 NPEBPALLEHHS SHEPIHH B TEMNOBBIX N MOXANHIICE Kx npoLeceax.
12 JlaGopaTopuas paGora No2 «M3mepennie yaennoii TensmoéMrocTit TBEpIOro Teaan
13 OHeprus Tonauea.
14 YaensHas Tennora cropanus
15 ArperaTHele COCTOSHMS BeluiecTsa. [Inasnchue W OTBEPAEBAHWE KpHCTANIHUeCKix Test. ['padu
MIABJICHUST U OTBEPIAEBAHHUS.
16 YaensHas TenoTa noasneHus.

vy A



| | e — = o
17 Henaperie. Horiomenme sueprun npn MCHAPCHWUH YKMIAKOCTH U BbIJCNEHUE e MPU KOH/EHCATIMH.

18 Baazuocrs Bosayxa Cnocobbl onpeenenus BIaxHOCTH BO3/yxa.

JlaGoparopuan paGora Ne3 «M3mepenne BiaskHoeTn BO3YXA%
p P P Y

| 19 Kunenue. ¥Yaensuas renora 1apoo0pazoBaHms M KOHAEHCALIMH,

20 Petienne zanau

21 _$d60ﬁdjd " llapa npu paciunpenu. JIpurateiib BHYTPEHHErO CropaHHus.
22 quporsaﬂ Typouna. KILJ{ rennosoro apurarens.

23 Peienne sanay. Moaroroska k KOHTPOIBHOH paGoTe
T Km?pgoilib;mipdﬁom Nel «Teniosble siBnenusi»

nerrpuucckue sipaenns (27 4acos)

25 DNCKTPU3ALMA TeN NP CONPUKOCHOBEHHMH. B3auMoneicTBHE 3apsokeHHbIX Ten. Pabora Hap

OlLIMOKAMH.

26 DIEKTPOCKOI. DICKTPHYUECKOe noJe,
i HesmmocTs aneicrpuucckoro sapaaa. CTpoeHue atoma.
28 OObACHEHUE INEKTPUUECKIX SIBIICHI,
| L
29| HpoBOAHHKH, NOJYUPOBOIHHKH, 1 HENIPOBOAHMKH ANEeKTPUYECcTBa.

30 Anexrpudeckuii Tox. Merounuin NEKTPUYECKOTO TOKA.

YpOK H3yUCHHSI HOBOTO MaTepHaa.

DneKrpuucckas ek W e COCTaBHbE 4YacTH. |IpaBHia TEXHHKH Ge30NacHoCTH npH pabore ¢

DNCKTPUHECKUMM LIesIMK

32 Dnekrpryeckuit Tox B Metaniax. JeficTBuA DIeKTPHIECKOTO ToKa. Hanpasnenue Toxka.
33 Cuaa Tokd. Ejnuis cunst Toka.
34 Amnepmerp. M3amepenune cuibl Toka. .Jafoparopuas patora Ned «COopka s3nexTpHuecKoii

LEeNny 0 H3MEpPEHHE CHJIbI TOKA B eé Pa3/inYHbIX YYacTKax»

(&%)
U

r)J'lCK'IpHLIL‘CI{OC HanpsaeHe Eanuunib HarpsaKeHUs. BOJIbTMeTp. H3MEPEHMC HaTIPAKEHMSL.




~Jlaboparopuas pa6ora N5 «Msmepenye wanpsokenus ma  pasmnaubix yUuacTKax|

JJIEKTPHYECKOH nenm»

37 JNeKTPHUECKOE CONPOTHBNEHHE TIPOBOJAHMKOB. EAUHULBI CONPOTHBACHHSI,

38 3aBUCHMOCTS CHJTBI TOKA OT HanpsskeHns, 3akon Oma ,E.[J—I;S/l;‘;lrcil:lgaiLL‘élnl,

39 Pacuét conporusnenns npososnnkor, Yiensnoe COMPOTHBACHHE, .

40 Peocrarel, JlaGopatopuast paGota NeG «Perymupopaune ciint Toka peocratom»

41 -JlaGoparopuasi paGora Ne7«Onpegedcne CONPOTHBJIEHHS NPOBOXIIIKA npn - oMoy
BONLTMETPA H aMIlepMeTpa»

42 TTocnenosarensHoe coenunenye NIPOBOHHKOB

43 [lapannenbHoe coemunenve nporonuukor. - T

44 Pewenue sanau. -

45 PaBora u MowHOCTb 3n€KTPHYESCKOrO TOKA. o N

46 Jlaboparopnasi patora Ne§ « Hsmepenie moumocrn u pz\ﬁbﬁﬂ Toka B IEKTPHYCCKOI]
JlamMmes

47 Harpeganue nposoanuia anekTpuueckum Tokom 3akon Hoxoynsi-Jlenua. Jlamna nakanusanus

48 OJIeKTPOHATPEBATENBHBIE IPHOOPDI. Kopotkoe 3amuikanue. [pepoxpanurenn. -

49 Petnenue sanau. Ilogrotoeka K KoHTpoObHOI pabore, -

50 Konrponnuas padora Ne2 no teme: «1erTpiiccne sinaciimsy,

51 Konaencarop. PaGota nan ownbramu, o

dJIeKTpoMArnNTHEIE SIBJIeHHs (6 JACOB)

52 Marnurioe none. MaruurtHoe none npsiMoro Toka Maruurinie junuM, . -

53 MaruuTHoOe nonie katyuiku ¢ Tokom. dnektpomaruute, ) -
[TpuMeHeHke 31eKTPOMATHHTOB. JlaGopaTopuas paGora N9 «CBoprka 3aerTpomMarnnTa u ero
HCNBITAHUEY

54 [locrosinHble MarHKTEL MarHuTHOE Mofe MOCTONHHBIX MAMIHTOB, MarHHTHOe Tone Jemn,




Crerosbie sizjienns (8 uacor)

e T %0 e ~
85 JleficTere MArHHTIIOrO 110718 HA NPOBOLAHHK C TOKOM. DnekTpuueckuit Apurarens.Jlaoparopuas
paGora Nel0 «Msyuenne s1exrpuyuecikoro ABHraTe s NocTOSHHOIO TOKA Ha MOJeTH»
T = P
56 Yerpoiierso anexrponsmeputenbHbix npudopos. Moarotoska k KOHTPONEHOM paboTe
57

J Kourposasnas paGora Ned « Jinexrpomaruutubie aBIcHID

58 Pabora nan ownGramu. Meroynuky ceera. PacnipocTpanenue cera.
59 (')T-pa—ﬁ&}aé cBeTa 3aK0HbI OTpakeHus ceera. [Tnockoe seprano.
60 lpenomnenue ceera. JInuspl. Onruueckas cuia THH3bL
61 Hsobpaems, nasacmble nuH30i
62 J[a()opampumi paﬁ&rﬁ Nell «Iosyuenue n3oGpaskennst NpH OMOULH JHN3BI » [ a3 u 3peHue
63 Peuien l:@;&{ﬂ;:ﬁ();[‘()TOBKa K KOHTpPOJILHOM paboTe.
64 Konrposbnast paGora Ned «Crerosble siBiaeHns»
65 | PaGora _r[ei)-lwom;léxa'mﬁ; Buaumoe gBukeHe CBETUIL

ITosTopenne-3 u.

66 IMosropenne kypca (uzukm 8-oro knacca.lloaroToska K UTOrORO#H KOHTPOJILHOH paborTe.
67 Hrorosas konrponesnas padora no kypey dbusuku 8-ro knacea.
68 PatoTa nan ownbramu.

L




