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PaGouast
DyHnam
1. Den
oOpazoB
Hayku P

2. 3ako
3. Canul
U opraH

IMMOSICHUTEJIBHASI 3BAITNCKA

MporpamMma o GusuKe s 8 Kiracca OCHOBHOM LIKOJIBI COCTABIICHA HA OCHOBE:
CHTAJILHOTO s1/Ipa COJIepKanus 001Iero 00pa3oBaHus;
PPajIbHOIO rOCY IapCTBEHHOTIO 00pa3oBaTeIbHOrO CTAHAAPTA OCHOBHOTO OBIIEro

anust (PI'OC O0O0), yreepxkaeHHOrO npukazoM MunucTepcTBa 06pa3oBaHus u
D ot 17.12.2010 r. Ne 1897;

Ha PO «Ob o6pazosanuny;
InH, 2.4.2.2821-10 «CaHuTapHO-3MTHIEMHOTOrHUECKUE TPeOOBaHUSI K yCIIOBUSIM
M3alud 00ydeHHs B 00LIe00pa3oBaTe bHbIX YUPEXKACHUAX» (YTBEpIKIEHHBIE

[IOCTaHOBJIEHUEM [ J1aBHOrO  rocynapcTBEHHOTO CaHUTapHOIro Bpaya Poccuiickoi
Genepanuu 29.12.2010 r. No189);

4. TlpuMepHBIX IPOrpaMM OCHOBHOTO OGIIEro 00pa30BaHus MO y4eOHBIM MpeIMeTaM.—
M.: Ilpocsemenwue, 2010. (CTangapTsl BTOPOT'O IOKOJICHHS ),

5. Ilpor

'PaMMBI OCHOBHOTI'0O 0011ero obpazosanus. @uszuka. 7 — 9 K1acchl. ABtopsr: A.B.

Iepsiukun, M.B. ®uonosuy, E.M. T'yrauk.— M.: Bepruxans,2012.

6. Paboueit mporpammsl no ¢usmke. 8 wimacc. Cocrasurens T. H. Cepruenko. — M.:
BAKO, 2017

7. ABTO

H.B.®wu

pckol mporpammbl «Dusnka. 7-9 Kiacchl» 107 pejaKiuei A.B.Ilepeimikumy,
oHon4, E.M.I'yrauk (®usmka. 7-9 knaccel: paboune IporpaMmsl / COCT.

E.H.Tuxonosa. - 5-e uzn. nepepa6. - M. Hpoda, 2015.

Pabouasi| nporpamma opueHTHpoBaHAa Ha HCIIOJIB30BAHKE y4e0HO-METOMYECKOTO
KOMILJIEKTa:

1. VyeGuuk  «Dusuxa. 8  kmacc».  Ilepprukun  A.B.  Yuebuuk i
00111e00Pa30BaATENBHBIX YUPEKICHHH. 5-¢ u3aHue - M. Hpoda, 2017.

2. XauH
T.A. Xan
3. Mapc
M. Jlpody
4. Dung

aHoBa T.A. ®usnka.8 ki.: paGouas TeTpanp K y4eOHuKy A.B. Ileprimkuna/
HaHosa, H.K. Xannanos. — M. Jlpoda, 2017.

H A.E. ®usnka.8 KiI.: nunakTuyeckue matepuansl/ A.E. Mapon, E.A. Mapon. —
a, 2017.

HoBMY H.B. ®usnka. 8 Ki1. : Terpaip uis n1aGopaTopHEIX paboT K y4eOHUKY

A.B. lleppimkuna/ H.B. ®unonosud, A.I'. Bockansa. — M.: Hpoda, 2018

5. Ilypsuuesa H.C. ®usmka. 8 k. IIposepounsie u KOHTpoJbHBIE padoTel/ H.C.
[Typeiuepa, O.B. Jlebenesa, H.E. Baxesckas. — M.: Hpoda, 2014

6. Coopuuk 3anau no duswke 7-9 kn. A.B. Iepsiuxun; coct. I'.A. Jlonmosa.-M.: N3zn.
«9K3AMEH» 2017

/laHHas fporpamMma ompenenseT coiepkaHde y4eGHOrO MaTephaia, ero CTPYKTYPY,
[TOCICAOBATCNBLHOCTD  M3YYEHHUs, IIyTH (OPMUPOBAHUA CHCTEMBI 3HAHWH, YMEHH,
CIIOCOOOB JIESATEILHOCTH, PA3BUTHUS YYAILMXCSl, UX COLMAN3AIMM U BOCITUTAHS.
[Iporpamma cooTBeTcTBYeT 06pa3oBaTebHOMY MUHHMYMY CoZlepKaHMUsl OCHOBHBIX

oOpa3zoBa
I103BOJISIC
UHTEpeca
J10CTaToy

TCIBHBIX IPOrpaMM W TpeOOBAHHSIM K YPOBHIO MOATOTOBKH YYall(UXCs,
T pabotarh Ge3 neperpysok B Kiacce ¢ JICThMH PasHOro ypoBHs OGydYeHHs i
K ¢usuke. OHa mo3BomsleT CHOPMHUPOBATH Y YUAINHXCS OCHOBHOM IKOJNbI
HO ILHPOKOE NPE/ICTaBICHHE O PU3NUECKON KapTHHE MHDA.




PaGouas nporpamma konkperusmpyer COZICp)KaHMe MPEAMETHBIX TeM 00pa30BaTeILHOTO
CTaH/aplra ¥ aeT pacnpeselieHue yu4eOHbIX 4acoB 110 paszieliam Kypca 8 Kjacca ¢ y4eTom
MEXIPE[IMETHBIX  CBA3€H, BO3PACTHBIX  OCOOEHHOCTeH  yuaumxcs, oInpenesnser

MHHUMAJILHBIH HAOOP OIBITOB, NEMOHCTPUPYEMBIX YUHTENEM B KIIACCE U 1a00paTOPHEIX,
BBITIOJIHAEMBIX YYaI[UMHUCS.

OBIIASI XAPAKTEPUCTHUKA IIPEJMETA

MecTo Kypca GU3MKH B IIKOJIBHOM 00pa30BaHUM OTPeIENAeTCs 3HAYEHHEM TOM HayKHU
B )KM3HH| COBPEMEHHOI'0 OOLIECTBA, B PEIIAIOLIEM €€ BIMSHUY HA TeMIIL] pa3BUTHS
HAy4YHO + TEXHUYECKOI 0 Iporpecca.

[IxomsHpIi Kype QuU3HKM — cHcTeMOOGpPasyIOMHil JUIS eCTECTBEHHO — HAYYHBIX TMPEAMETOB,
MOCKOJIbKY (M3MUYECKUEC 3aKOHBI JIEKAT B OCHOBE COJCPIKAHUST KYPCOB XHUMHH, OHOJIOTHM,
reorpa(uu U aCTPOHOMHH.

[lIkonbHOe 0OpasoBaHue B COBPEMEHHBIX YCJIOBUSX NPU3BAHO 00ECHEUNTH (QYHKIMOHAIBHYIO
TPaMOTHQCTL M COUMAIBHYIO a/lanTaluio O0y4aloUXcss Ha OCHOBE NPUOOPETCHHS HMMU
KOMIIETCHTHOCTHOTO OIIBITA B Cepe yUeHHs, MO3HAHKS, IPO(YECCHOHATBHO-TPY JOBOTO BbIOODA,
JMIHOCTHOTO Pa3sBUTHA, LICHHOCTHBIX OPUEHTALMH M CMBICTIOTBOPYECTBA. DTO MPEONPE/IeNIsLeT
HANpPaBICHHOCTH Le/Iel o0ydeHus Ha (OPMUPOBAHKME KOMIIETEHTHOM JIMYHOCTH, CIIOCOOHON K
KUSHENCATCILHOCT M CaMOONPE/CICHUIO B HH(GOPMALMOHHOM  OOIIECTBE,  SICHO
NPEICTABISIONIEH CBOM IOTCHLMANBHBIE BO3MOJKHOCTH, PECYPCHI M CIIOCOOBI peanuzanuu
BBIOPAHHOIO KU3HEHHOI'O My TH.

Du3nka BOOPYXKAeT WKOJIHUKOB HAYYHBIM METOLOM MO3HAHMS, TIO3BOJIAIOIINM IOJyYaTh
OOBEKTHBHBIE 3HAHUS 00 OKPYIKAIOIIEM MHpE.

B 7 u 8 |knaccax NpoMCXOUT 3HAKOMCTBO ¢ (DU3HUCCKUMMU SIBIICHUSAMH, METOJIOM HAy4HOI'O
NO3HaHKS, HPOPMUPOBAHKE OCHOBHBIX (PU3MUECKUX TTOHSATHIA, NpuoOpeTeHne yMEHHUI U3MEPATH
dusHIECKUE BETMIMHBL, IPOBOUTE J1aGOPaTOPHBIIL OKCIIEPUMEHT I10 3a/IaHHOM CXEMe.

Llenu, Ha|nocTikenue KOTOPEIX HAMpPABIeHO H3ydeHHe GU3UKK B IIKOJIE, OIpENEICHBl UCXOIs
U3 neneld  obumero  o0pa3oBaHMs, CHOPMYIMPOBAHHBIX B  KOHLIEHIHH ®denepanbHOro
FOCYy1lapCTBEHHOr0  00pa30BATENBLHOrO CTaHAapTa 00LIEro o6pasoBanHus. OHu YUUTHIBAIOT
HEOOXOAMMOCTh BCECTOPOHHETO PasBUTHS JIMUHOCTH YYALIMXCS, OCBOCHHUSI 3HaHUH, OBJIaJCHUS
HEOOXOIUMBIMM YMEHHSAMM U KOMIICTEHIMSMH, PasBUTHS [103HABATE/IBHBIX MHTEPECOB U
TBOPYECKHX CIOCOOHOCTEH, BOCIUTAHMSI YEPT JMYHOCTH, EHHBIX JUIS KaXKJIOTO YEIOBEKA W
00ILeCTBA B IIEJIOM.

['1aBHOIT Lesbl0 WIKOMBHOTO 00pa3oBaHMs SBISETCS Pa3BUTHE peOEHKa KaK KOMIIETEHTHOI
JIMYHOCTH|  NYyTEM  BKIIOYEHMsS €ro B  pa3jMuyHble BHUIABl IICHHOCTHON UeIOBEUEeCKOIl
ACATCILHOCTH:  yuEOy, IMO3HAHMS, KOMMYHHKALHIO, MPOQECCHOHATBHO-TPYI0BOI BBIOOp,
JIMYHOCTHOC CAMOpPa3BUTHUE, ICHHOCTHBIE OPUMEHTALNHN, TIOMCK CMBICIA KU3HU. C 3THX TO3ULIHUIA
00yueHune| paccMaTpUBaeTCst Kak MPOLECC OBIIAACHHS HE TOILKO OIpeENIEHHON CyMMOIi 3HAHMH
M CHUCTEMOH COOTBETCTBYIOLIMX YMEHHMH W HABBIKOB, HO M KaK [IPOLECC OBJIAJCHUS
KOMIIETEHIMSIMHU.

Qu3uKa B OCHOBHOM INKOJIE M3ydyaeTcsi HAa YyPOBHE paccMOTpEHUS SABJICHUN TMPUPOJIHI,
3HAKOMCTBA C OCHOBHBIMHU 3aKOHAMU (DU3MKUA M NPUMEHEHHEM 3TUX 3aKOHOB B TEXHHUKE U
MTOBCEIHEBHOM JKU3HU.

H3yuenue duzuxku ¢ ocnoenoii wikone HANPAGICHO HA_00CHMUNICCHUE CeOVIOUIUX
LeJien:




® OCBOQO

3JIEKTPO
KOTOPBIN
Ha 3ToM
® OBIAa
00001112
JUISL UBYY
H3MEpPEH
3aBUCUM
IIPUPOIH
YCTPO¥C

CHUC 3HAHUH O TEIIOBBIX, JIEKTPHYCCKHX U MATHUTHEIX SIBJICHHUSX,
MAarHMTHBIX BOJHAX; BEJIMYMHAX, XAPAKTEPU3YIOIIUX 3TH ABIEHUS; 3aKOHAX,

1 OHH TIOIMHAIOTCST; METO/IAX HAYYHOTO [O3HAHMUS TIPHPOBI U (POPMUPOBAHHIE
OCHOBE NPE/ICTABIICHUI O (pU3MUECKOl KapTHHE MUPA;

ACHHE YMCHHUSAMHU IPOBOAUTH HAOIIOAEHHS IIPUPOIHBIX SBICHH, ONUCHIBATE U
'b PE3YJILTaTEl HAOMOIEHHUH, HCIIONTB30BATh POCTHIE H3MEPHTEIbHBIE IpUOOPEI
1CHUsI PU3MUECKMX SABJICHUH; IPE/ICTABIAT PE3YIIbTAThl HAOIONCHIH WK

I C TOMOLIBIO TaOUL, rPaQUKOB U BBISIBISITH HA OTOM OCHOBE OMITUPUYECKHE
OCTH; MPUMEHSITD ITOJIyYeHHbIE 3HAHUS JIs1 OOBSICHEHHsI pa3HOOOPA3HbIX

[bIX SBJICHUH U TPOLIECCOB, IPUHLIUIIOB AEHCTBUS BAYKHEHIINX TEXHUUECKUX

TB, IS PEIICHUS (PU3HUECKHX 3a]1aY;

® UTHEC

pa3B
croco0H
Gusznuec
HCIIOJIB3
® BOCII
Heo0Xx0/1
JajbHeHn
TeXHUKH
® JCIIO
LMBHIIN3
3ajad, y
€CTeCTBE
HCITOJIB3(
OKpYIKaK

TIO3HABATE/IbHBIX ~ MHTEPECOB, MHTEIUIEKTYyaJIbHBIX W TBOPYECKHX
OCTeH, CaMOCTOSTENBHOCTH B MNPUOOPETEHUH HOBBIX 3HAHMI, [IpU pelIeHUH
KUX  3aa4 W  BbINOJHEHWH  ODKCIEPUMEHTAJLHBIX  WCCIEHOBAHUN  C
DBaHHEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MTaHHEe YOEKIEHHOCTH B BO3MOXKHOCTU IIO3HAHHS 3aKOHOB IIPUPOJIBI, B
MMOCTH Pa3syMHOI'O HCIIOJb30BaHUs JOCTM)KCHUNW HAyKM M TEXHOJIOTHH JUIs
[LICrO  pa3sBUTHs YCJIOBEYECKOro OOIIECTBa, yBaKCHUsI K TBOPUAM HAYKH U
; OTHOILICHUS K (U3MKE KaK K S]IeMEHTY O0LIeUell0BeuecKOi KyIbTypbI;
Tb30BaHMsA  JOCTIDKCHHM  (QM3MKM Ha Oaro pasBUTHS — UelOBEYECKOMN
ALUK; HEOOXOMUMMOCTH COTPYIHUYECTBA B IPOLECCE COBMECTHOTO BBITOTHEHMUS
BOKUTCIIBHOIO OTHOLICHMS! K MHCHHUIO OIIIOHEHTa HPH OOCYXKIEHUH MPodieM
HHOHAay4IHOI'0 COACPIKAHUS;, TOTOBHOCTH K MOPAIbHO-DTUYECKOM OIIEHKE

DBAHMS  HAay9IHBIX  NOCTHM)KCHHWH, 4YyBCTBA OTBETCTBEHHOCTH 3a  3aIlUTY
DILEH CPEIbI.

Locmuon
e codop
MCII0JIB3(
pUMeHs]
U TIpo1ied
busmyec
® Hayy
3aJad 1o

CCHUe IMUX Yeiel 00ecne usaemcs peuieuem caedyiou{ux 3aaau:

MHUPOBaTb ~ YMEHHUS  TIPOBOJUTL  HAONIONEHUS  NPHPOJHBIX  SBIICHHH,
DBATh IIPOCTHIC U3MEPHUTEIbHbBIE IPUOOPBI [T U3yUeHUS! (PU3UUECKUX SIBICHU;
Th IOJIy4CHHbIC 3HAHUS JIJIsl OOBICHEHUS] Pa3HOOOPA3HBIX IPUPOJHBIX SBICHUIA
COB, IPMHIMIIOB ACHCTBHS BOKHEHIINX TEXHUUECKUX YCTPONCTB, MU peIIeHUs
KMX 3a/1a4.

UTb UCIIOTB30BATE IMOJIyYCHHbBIC 3HAHUS U YMEHHS [JISl PELICHUS TIPAKTHUECKHUX
BCCIHEBHOHU JKU3HH, 0Oecrieuenys 0e30IIaCHOCTH CBOEH KU3HHU, PAllHOHAIBHOTO

IIPUPOJI0

B npoug

buznuec
» pasBr
> HCIIO.
> dopM
> dopM
MeUIIMH

IIJTAHH

[10JIb30BAHMS U OXPaHbl OKPYIKAIOIIEH CpeIbl.

CCC peanusanuu pa60qeﬁ NporpaMMhbl peImaroTCs HE TOJBbKO 3aga4yu O6H.I€FO
KOTI'O O6pa30BaHI/Iﬂ, HO M JIOIIOJIHUTEJIbHBIC HAIlIpaBJICHHBIE HA:

ITUC UHTCJIJICKTA;
Tb30BaHUE JIMYHOCTHBIX OCOOEHHOCTEN y4daluxcs B IIpouecce O6y‘-IeHI/I$I;

MPOBAaHUEC y y4aluxcs GU3MIecKoro o0pasza OKpyKarolero MUpa.
MpOBaHHE 3/10POBbECOEPEralolnX 3HAHUH M CIIOCOOOB OKa3aHMS IepBOM

CKOM (1OBpaueOHO# ) MOMOIIH.

PYEMBIE PE3YJbTATBI U3YYEHUSI YYEGHOI'O IIPEJMETA



Jlu

B mp
COCTaBII
cTaHmap
Iporpam
JInunoc
1) cdo
criocoOH
2) ybe
UCIIOJIB3
4esioBey
pusuke |
3) camo
4) roro
UHTEpeC
5) Moty
OpHUEHTH
6) hopn

OTKPBITH

HOCTHBIE, METANIpEAMETHbBIE H NPEeIMETHbIE Pe3yJIbTATbI OCBOCHHUSI Kypca
MEpHOH TporpamMme 1o Qusuke s 7-9 KIACCOB OCHOBHOM IKOJIBL,
CHHOM Ha OCHOBE (DefepalbHOrO  roCyIapCTBEHHOIO 00pa3oBaTeNLHOrO
ra, OMPENENICHBl TPEOOBAHMA K pEe3ylbTaTaM OCBOEHHS 06pPa3oBaTesbHOM
MBI OCHOBHOI'O 001Iero 00pa3oBaHusl.
THBIMH pe3yJIbTaTaMu 00y4eHUs! (PU3UKe B OCHOBHOM IIIKOJIE SIBIISFOTCS:
PMHPOBAHHOCTB [I03HABATE/ILHIX HHTEPECOB, MHTEIIEKTYalbHBIX U TBOPYECKHX
OCTEH y4aliuxcs;
KJICHHOCTE B BO3MOXKHOCTH IO3HAHUSI IPUPOJIBI, B HEOOXOAUMOCTH Pa3yMHOIO
OBAHMS NOCTMXKEHMH HAyKH W TEXHONOTMH JUIs JajibHeiInero pasBHTHs
SCKOro OOIIECTBA, yBaKGHHE K TBOPUAM HAYKH M TEXHWKH, OTHOLICHHE K
KaK 3JIEMEHTY 00IIEYeIOBEUECKOM KYIBTYPHI;
CTOSITENILHOCTD B IIPHOOPETEHUH HOBBIX 3HAHHH M IPAKTHYECKUX YMEHHIA;
BHOCTb K BBIOODY JKM3HEHHOTO IIyTM B COOTBETCTBHM C COOCTBEHHBIMH
AMH 1 BO3MOYKHOCTSIMU;
[BaLlksl 0Opa3soBaTeNbHON [EATeNbHOCTH IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO
POBaHHOIO MOAXO/A;
AMPOBAHUE LECHHOCTHOrO OTHOLICHHS JPYr K JpPYTy, Y4YHTENI0, aBTOpaM
1 1 n300peTenuii, pesyibraram 00ydeHHs.
MertanpeamerHbiMu pesysbratamu 00ydeHus GU3UKE B OCHOBHOM KO SBIISIOTCS:
1) oBina
OpraHu3s
CaMOKOH
BO3MOXH

JTCHUE HaBbIKaMH CaMOCTOSTCJILHOI'O HpHO6p€TeHHﬂ HOBBIX 3HaHHﬁ,
AN yqe6Hoﬁ ACSATECIIBHOCTH, INOCTaHOBKH ueneﬁ; IJIaHUpPOBaHUA,
TPOJIsI W OLEHKH pPe3yJIbTaTOB cBOEH HCATCJIPHOCTH; YMEHHUEM IIPEABUAETH
[bIC PE3YJIbTATBI CBOUX ,Z[GﬁCTBHﬁ;

2) noHH
oObsIcCHE]
YHHUBEPC
U3BECTHE
pazpabo1

3) Gopw
uH(pOpME

nepepade
3a71auami
OTBETHI H

4) nmpuo

UCTIOJTB3(
peuieHus

5) pa3By
U croco(
IIPaBoO JIp

6) 0CBOC
IBPUCTHE

MaHHMe pas3lIiYMi MEXJy MCXOJHBIMU (aKTaMu M TUIOTEe3aMH JUIS  HX
U, TEOPETUYSCKUMM MOJEISMU U pEeabHBIMU OOBEKTAMH, OBJAJeHUE
AIBHBIME - yYeOHBIMH  ICHCTBUSIMH Ha TIpUMepax THIOTe3 Ul OObICHEHHUS
IX (DaKTOB M OKCIICPUMEHTAIBHOW MNPOBEPKH BEIABHIA€MBIX THIIOTES,
KU TEOPETHYECKUX MOJIENIeH MPOLEeCCOB MU SIBIICHUIA;

IMPOBAHME  YMCHUH  BOCHPMHMMATh, IlepepadarhiBaTh M HPEIbSIBIATH
\[IMIO B CJIOBECHOM, OOpa3sHOM, CHMMBONMYECKOW (opMax, aHaIu3HUpOBaTh H
ITBIBATh TIOJYYEHHYIO HH(MOPMAIMI0O B COOTBETCTBHM C ITOCTABJICHHBIMH
1, BBIACJISITh OCHOBHOE COJIepXKaHUE NPOUYUTAHHOIO TEKCTa, HAXOLUTh B HEM
a TIOCTaBJICHHBIE BOMIPOCHI U U3J1araTh ero;

OpeTeHHe OIbITa CaMOCTOSTEIIEHOTO [OUCKA, aHAlM3a U 0T60pa MHDOPMAIUH ¢
DBAHUEM PA3IUYHBIX UCTOYHMKOB U HOBBIX MH(OPMAIIMOHHEBIX TEXHOJIOTUHN IS
II03HABaTEJbHBIX 3a/aY;

ITUE MOHOJIOTMYECKOHM U JAMAJOTUYECKON peyr, yMEHUH BBIpaKaTh CBOM MBICIIN
VHOCTH BBICIYIIMBATh COOCCEHUKA, [IOHUMATh €ro TOYKY 3PEHHs, PH3HABATH
YTOro 4eJ0BeKa Ha HHOE MHEHHE;

PHAE  TIPUEMOB  JEMCTBUH B  HECTAHIAPTHBIX
IECKAMHU METOJIaMU PEeLICHHUsI TPOdIIeM;

CUTyalusX, OBJIaACHHUEC




7) bopt
COLIHAITE
IMCKYCC

Oo0mum
SIBJISIFOTC

1) 3HaH
IIOHUMaF
2) yMer
IIPOBOJIHU
Pe3YJIbTS
rpaduxo
OOBSICHS
NIOTPETIIE
3) yMeH
Guzmuec
4) ymen
JelcTBA
IIOBCEJTH
IIPHPOJIO
5) popn
IIPUPOE
Marepua,
6) pa3Bi

MUpOBaHUE

Th

YMEHUH paboTarh B Tpymme C BBINOJHEHHEM pasIHYHBIX
HBIX POJIEH, MPEeLCTABNATh U OTCTAMBATH CBOM B3IVISABI M yOEXKIEHUS, BECTH

HIO.

H NpeIMETHBLIMH pe3yjbTaTaMud OOydeHHs (HU3UMKE B OCHOBHON IIKOJIE

S

Ui O TIPHPONE BAKHCHIIMX (QU3MYECKUX SBICHHH OKPYKAIOWIEr0 MHpa W

1M€ CMBbICJIa (bHSI/I‘IeCKI/IX 3aKOHOB, PaCKpbhIBAIOIIUX CBA3b HU3YYCHHBIX HBHGHHﬁ;
IUsT  TI0JIB30BATLCSI METOLaMU HAaY4YHOI'O HUCCJIEAOBAHUS SIBJIIEHUU [IPpUPOIEI,

Th Ha6JHOII€HH5{, IUTaHUPOBAaTh U BLIMNOJIHATH OKCIICPpUMEHTEI, 06pa6aTBIBaTB

AThI H3M€p€HHI>i, NPpEeACTaBIATh PE3YJIbTAThI I/I3MepeHHﬁ C IIOMOIIBIO Ta6JII/IH,

B 1 (OpMyJI, OOHAPYKHBATH 3aBUCUMOCTH MEXKIY (U3NUECKAMHE BEJINYMHAMH,
NOJyICHHbIC pE3yNbTaTbl M JieNlaTh BLIBOJBL, OLIEHHBATH IPAHMUIIEI
I0CTEH Pe3yJIbTATOB U3MEPEHNUN;

M5l MPUMCHSTH TEOPETUYCCKHE 3HAHWS 10 (U3MKE Ha IPaKTHKE, peIlaTh
KW 3a/la4¥ Ha IPUMEHEHUEe MOJMyYeHHBIX 3HAHU;

Y5l 1 HaBBIKM NMPUMEHEHHUS IOJIyYCHHBIX 3HAHMU JUIsI OOBSICHEHUs NPUHILIAIIOB
A BaKHEHIIMX TEXHUYECKHX YCTPOMCTB, pElIeHHs MNPAKTHYECKUX 3ajau
EBHOM JKM3HM, OOecriedeHus Oe30IaCHOCTH CBOEH JKU3HH, pAlMOHAIBHOTO
II0JIb30BAHMS M OXPaHbl OKPYXKAIOLIEH Cpebl;

1UpoBaHue YOeXJIeHUs B 3aKOHOMEPHOM CBS3M U II03HABACMOCTH SBIICHUI
I, OOBEKTMBHOCTH HAYYHOIO 3HAHWS, BBICOKOH LIEHHOCTH HAyKH B pa3sBUTUHU
THbHOM U JIyXOBHOW KYJIBTYPBI JIFOJEMN;
ITHE TEOPETHUYECKOr0 MBIIIICHHUS

Ha OCHOBE (POPMUPOBAHUS yMEHHUH

yCTaHaBJIMBATh (i)aKTBI, pas3iMyaThb IMMPUYHUHBI U CJIEJCTBUSI, CTPOUTH MOJICJIM U BBIIBUTATh

THITOTE3E
BBIBOJTUT
3aKOHBI;
7) KOMN
YUaCTBOF

CIIpaBoyl

YacTHbI
SIBJISIFOTC

1) nouu
COKUMaeN
HCIIapeH]
BHYTPEHI
JIEKTPH3
IPEJIOMIT

2) yMeH

TEITJIOTHI

BJIa>KHOC

[, OTBICKMBaTh W (DOPMYJIHMPOBATH [OKA3aTeJNbCTBA BBIABUHYTBHIX THIIOTE3,
b M3 DKCHEPUMEHTAIbHBIX (DAKTOB M TEOPETUYECKHX Mojeied (u3HdecKue

[YHUKaTUBHBIE YMEHHUS JOKJIaJbIBaTh O pe3yJbTaTaX CBOEro HCCIIEeI0BaHUS,
3aTh B JJMCKYCCHUM, KPATKO M TOYHO OTBEYaTh HA BOMPOCHI, HCIIONB30BATH
Y10 JIATEPATYPy U APYTHe UCTOUYHUKN HHPOPMALUH.

MH NpeIMETHBIMH pe3yjbTaTaMH H3ydeHUs Kypca Gusukd B 8 Kiacce
1

MaHHE M CIIOCOOHOCTh OOBSICHSTH Takue (PU3MUECKUE SIBICHUS, KaK OOJbIIast
I0CTh Ia30B, MaJjas CKUMAEMOCTb JKUIKOCTEH M TBEPABIX TeJ, IPOLECCHI
151 U TUIaBJICHUSI BEIECTBA, OXJIAKACHNE XKUJIKOCTU NP MCIIAPEHUH, H3MEHEHHE
el DHEPrMU Tella B pe3ylbTare TeIUIoNepenadyd MM padoThl BHEIIHHUX CHIL,
anus TeJ, HarpeBaHWe IIPOBOJHHUKOB 3JIEKTPUYECKHM TOKOM, OTPaX€HHE U
eHME CBeTa;

He H3MEpPSTh PACCTOSHHME, NPOMEXKYTOK BPEMEHH, TEeMIIEpaTypy, KOJIMYECTBO
YZEJIBHYIO TEIJIOEMKOCTh BEIIECTBA, Y/JIbHYIO TeIUIOTY IIJIaBJICHHUS BElECTBa,
Tb BO3JyXa, CHIYy OJIEKTPHYECKOIO TOKa, JJEKTPUYECKOe HalpsuKEHHE,




JJIEKTpHU
cobupax

3) oBna
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JUTUHBI, |
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4) nony
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5) nouw
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5. Ypoxk-
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6. Ypox
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7. Ypok

TexnoJc

q

OCHOBH3A

YeCKUU 3apsq,  DJIEKTpHUYECKOoe COIIPOTHUBJICHUEC,
)IH€I>'I JIMH3BI, OIITUYECKYIO CUJ1Y JIMH3BI;

JCHMEC OKCIIEPUMEHTAJILHBIMU METOAaMHU HNCCIICJOBAHU B Imponecce
SATCJIBHOI'O  MU3YYCHUSI 3aBUCUMOCTH CWJIBI TOKa Ha yY4qaCTKEe Oenu oT
HECKOI'0 HaIIpsIKCHUS, SJICKTPHYECKOI'0 COIPOTHUBIICHUSA ITPOBOAHHKA OT €ro
[LJIOIAaau MONEPEYHOTO CEYEHUS U MaTepurala, yria OTpaXKC€HHUsl OT yrijia rnaaeHus

(dokycHoe paccrosiHue

IMaHKE CMBIC]Ia OCHOBHBIX (PM3MYECKUX 3aKOHOB U yMEHHE IPUMEHSTh MX Ha
e (3aKOH COXpaHEHWs! YHEPIUH, 3aKOH COXPaHEHMs SIEKTPHYeCKOro 3apsija,
Ma JJIS1 y9acTKa Lenu, 3aKoH Jlxoysst - Jlenia);

IMAHWC NPUHLMIIOB JCHCTBUS MAIUWH, IPUOOPOB M TEXHUYECKUX YCTPOHCTB, C
11 KaX/Ibld YeJIOBEK IIOCTOSHHO BCTPEYAeTCs B IIOBCEJHEBHOW S>KH3HH, W
B 0OecriedeHus 6e30IaCHOCTH MPY MX UCIIOIb30BaHNHY,

JICHHE Pa3sHOOOPAa3HBIMU CIIOCOOAMH BBIMIOJNIHEHUS PACYETOB VIS HAXOXKICHUS
[HOW BEJNUYMHBI B COOTBETCTBHHM C YCIOBUSIMM IIOCTaBJICHHON 3aJadyd Ha
MU MCII0JIb30BAHUS 3aKOHOB (DU3UKH;

OOHOCTb ~ MCIIONBE30BAaTh IOJYYEHHBIE 3HAHMS, YMEHHMS W HABBIKH B
eBHOM XKU3HH (OBIT, 9KOJIOTHs, OXpaHa 3JJ0POBbsI, OXpaHa OKPYKAIOLIEH Cpejbl,
0e3omacHOCTH H JIp.).

POPMA OPITAHU3ALUU OBPA3OBATEJBLHOI'O ITPOLIECCA:

s (hopMa opraHuzalMM 00pa3oBATENBHOIO IIpoIecca — KJIACCHO-ypOYHas
Oco0eHHO BaKHOE 3HAUCHHE B IPENOJaBaHUU (M3UKU HMEET IIKOJIbHBIH
KUIi OKCIEPUMEHT, B KOTOPBIH BXOMSAT JEMOHCTPALMOHHBIN OKCIIEPUMEHT H
ITC/IbHbIE JTA0OpaTOpHBIe PAabOTBl y4yalIUXCs. DTH METOABI COOTBETCTBYIOT
OCTSIM (PU3UUECKON HAYKH.

Ma yPOKOB YCJIOBHA, HO BCE JK€ BBIICJISIFOTCS CIIEAYIOILINE BUIbL:

nekuyst. [IpeamnonararoTcs COBMECTHBIC YCHUITHSI YIUTENS U YUEHUKOB JJIs

[ 001IeH TpobeMHO To3HAaBaTeIbHON 3a1aui. Ha TakoM ypoke UCIOob3yeTcs
pallMOHHBIN MaTepuas Ha KOMIIbIOTepe, pa3paboTaHHbIM yUUTEIEM UK

MU, MYJIbTUMEIUNUHBIE TPOAYKTHI.

THAPOBAHHLIM YPOK IIpearonaraeT BEIIOJTHEHUE padOoT U 3aJaHii pa3Horo BUA.
-urpa. Ha ocHoBe UIpoOBOIi 1eSITENTbHOCTH yUaIluecs MO3HAI0T HOBOE,

[FOT U3yYE€HHOE, OTPadaThIBAIOT pa3InyHble yueOHbIE HABBIKH.

pelieHust 3a1a4. BepabaTeIBalOTCs y yHaIUXCsl YMEHUST U HABBIKK PEILCHUS
ypOBHE 00s13aTeIbHON U BO3MOYKHOM ITOATOTOBKE.

TecT. TecTupoBaHue MPOBOAUTCS C LEIBIO JUATHOCTUKH MPOOEIOB 3HAHUIM,

51 YPOBHSI OOY4EHHOCTH yUalllUXCsl, TPEHUPOBKH TEXHUKE TECTUPOBaHMs. TeCThI
AFOTCST KaK B IIYaTHOM, TaK U B KOMIIBIOTEPHOM BapuaHTe. [ Ipudem B

'€PHOM BapHaHTEe BCErJla C OrPaHUYEHUEM BPEMEHHU.

- camocTosATeNbHAas padoTta. IlpearaioTcs pa3Hble BUIBI CAMOCTOSTEIBHBIX

- KOHTpOJIbHAst padora. KoHTposk 3HaHMIA 110 TPOWICHHON TEME.

)'HH, HCITOJIb3YCMbIC B Oﬁyqul/ll/lZ




UTPOBBIE

pa3BUBAIOLIEr0 OOyYEHHMS,

00y4eHHsI B COTPYAHUYECTBE,
poGieMHOro 00y4eHus,

Pa3sBUTHSI UCCIIEI0OBATENILCKHX HABBIKOB,
HH()OPMALHOHHO-KOMMY HUKAI[UOHHBIE,
3I0POBbecOeperarole u T. JI.

LS e kg

Heo6x0
CJIOBO Y&
pa3aaror
TEeXHUYE
¢buznuec
Cpencts

JAUMbI€ CPeICTBA 00YYeHHSI:

[UTeNIsl, yICOHHUKH, y4eOHbIe TTOCOOHS, XPECTOMATHH, CIIPABOYHMUKH U T.IL.:
THbIC U TUJIAKTUYECKHE MATEPHAIbI;

CKKe cpeJicTBa 00y4eHus (yCTpoHcTBa U HOCOOUS K HAM);

KH€e NPUOOPHI U T.J11.

a O6y‘-IeHI/I$I pasMEmaroTCs B LIKOJILHOM (i)I/I3I/I‘-I€CKOM KaOuHeTe.

OcHoBH
SIBJISIIOT
pabot, (

biIMH (GOpMaMHM M BHAAMH KOHTPOJSI 3HAHHIA, YMEHHH U HaBbIKOB
Csl: TEKYIUH KOHTPOJIb B ()OpME YCTHOTO, POHTAILHOIO OIIpoca, KOHTPOJIBHBIX
PU3UICCKUX TUKTAHTOB, TECTOB, NPOBEPOYHBIX PAbOT, JIaGOPATOPHEIX paboT;

HUTOI'OBBI

KonTtpou
paccumnTa
CaMOCTO3
nabopartc

Texyum
IIPOBEPSI¢
YUYETOM G
oOyuarorl
Htorossl
- TIOCJIE U

- B KOHILIE
Koumpon

11 KOHTPOJIb — HTOrOBasi KOHTPOJIbHAs paboTa.

b 3HAHWH, YMEHH1, HABBIKOB NIPOBOJUTCS B POPME KOHTPOJIBHBIX PadoT,

\HHBIX Ha 40 MHHYT, BBIIIOJHEHUS TECTOB, (l)I/I3I/I‘IeCKI/IX JUKTAaHTOB,

ITeNIBHBIX paboT Ha 15 — 20 MuHYT ¢ 1updepeHIIMPOBAHHBIM OLIEHUBAHUEM.
DPHBIX paboT, OMBITOB, SKCIIEPUMEHTABHBIX 3a/1a4.

il KOHTPOJIb IIPOBOJIUTCS C LEJIBIO IIPOBEPKH yCBOEHHS H3Y4aeMOro 1

“MOTI'O IIPOTPaMMHOTO MaTepualia; CoIeprKaHue OIIPEACIIAOTCS YUUTEIIEM C
TCICHU CIIOXKHOCTH U3y4aeMOro MaTepuaia, a Takxe 0CcOOeHHOCTEH
TUXCs KJlacca.

€ KOHTPOJIbHBIE PAaOOThI MPOBOAATCSA
3y4eHHsI HarbOoJIee 3HAYIMBIX TeM IIPOrPaMMBl,

y4eOHOI YeTBepTH.
bHO — USMEPUMETIbHbLE MAMEPUATbI, HANDABNCHHbLE HA UIYYEHUE YDOBHSL.

1. 3HaHMI
OIIPOC, TE
oOBsICHER
2. npuo®
yUaluxc
3. pa3BuUT
¢bu3uKwy,

CHUCT
OC

1 OCHOB (pU3KKK (MOHONIOTHYECKHH OTBET, HKCIPECC — ONPOC, (DPOHTAIBHBIH
’CTOBBIN OIPOC, HAIIMCAHUE U 3allUTa COOOLIEHHS [0 3aJaHHON TeMe,

1€ OKCITEPUMEHTA, (PU3NUCCKUIN TUKTAHT)

PETEHHBIX HABBIKOB CAMOCTOSTENILHON M MPAKTHYECKON JeSTEIbHOCTH

st (B XOJ1€ BBINOJHEHMS 1a60PaTOPHBIX paboT U pelIeH s 3a1a4)

BIX CBOMCTB JINYHOCTH: TBOPYECKUX CIIOCOOHOCTEM, HHTEpeca K U3YUSHHIO
CaMOCTOATEIbHOCTH, KOMMYHUKATUBHOCTH, KPUTHYHOCTH, PEDIIEKCHUH.

EMA OHEHKU JOCTUXXEHUS NJIAHUPYEMBIX PE3YJBTATOB
BOEHMSI OBYYAIOIIUMUCS KYPCA ®U3UKU OCHOBHOI'O
OBILIEI'O OBPA30OBAHUS
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paccmary

POJIb U OLICHKA PE3YIbTATOB SIBISETCS BEChbMa CYIIECTBEHHON COCTABIISIONIEH

a 00y4YeHHs U OJIHOM U3 BaXKHBIX 32/1a4 I1e/[arOrMYeCKO TesTeIbHOCTH YUUTETIS.
MIIOHCHT, Haps1y ¢ APYTMMU KOMIIOHEHTaMH y4eO0HO-BOCITUTATEILHOIO

a (coleprkanue, METOMBbI, (POPMBI OPraHU3aI|HN), JOJKEH COOTBETCTBOBATE
HHBIM TPEOOBAHMSIM Pa3sBHTHUs OOLIECTBA, TIEarOrMYeCKON U METOIHYeCKOM

OCHOBHBIM IIPUOPUTETAM U LEJISIM 00pa30BaHUsL.

ICTEMa IIO3BOJISICT YCTAHOBUTH IICPCOHANIBPHYIO OTBETCTBEHHOCTD YUUTEI U

a Ka4CCTBO ITpo1necca O6y‘{6HI/IH. Cucrema KOHTPOJIsI CTABUT HE TOJIBKO LIEJIb

M 3HAHWH ¥ BBIPAOOTKY YMEHHI U HaBBIKOB 110 KOHKPETHOW TeMe, a OIIpeessieT

KHYIO COLMANIBHYIO 3a/1a1y: Pa3sBUTh Y 00y4alOIUXCsl yMEHU M POBEPSITH U

HUpPOBATh C€6H, KPUTHYECKH OLICHHWBATH CBOIO ACSATCIIbLHOCTD, YCTAaHABIMUBATh

U HaxOJIUTh ITyTH UX yCTPaHEHHS.
Jb ¥ OLIEHKA B 0011e00pa30BaTeIbLHON IIKOJIe HMEIOT HECKOILKO byHKIII:

Hasi, O6pa30BaTeJIBHa$I, BOCIIMTaTECJIbHas1, SMOLMOHAJIbHAs, I/IH('bOpMaHI/IOHHaH u
[ YIIPABJICHUS.

b 3a pe€3yJibTaTaMu O6y‘—I€HI/I51 OCYULIECTBJIACTCS Y€pe3 UCIOJIb30BaHUE

IUX BUJIOB: BXOJHOM, TEKYLIUH, TEMATUYECKAN, UTOTOBBIM. IIpu sToM

YIOTCS pa3jIMYHBIC (pOpMBI KOHTPOJISI: KOHTPOJIbHAsL pa60Ta, CaMOCTOsATECIbHAA
[CCT.

OLICHMBACT 3HAHUSA U YMEHUS YUaIIUXCsl C YYETOM UX UHIUBUAYAIBLHBIX
OCTEH.

MKaHHE U 00BbeM MaTepHaa, IoJIeKalero IIPOBEPKE, OPEeIsIeTCS

MoH. Ipu npoBepke ycBoeHHst MaTepuaa Hy>KHO BEISIBIISITH IIOJIHOTY,

b YCBOCHMS YYaIllUMUCS TEOPUH U YMEHHUsS IPUMEHSTD €€ Ha IPaKTHKE B

X M HE3HaKOMBIX CUTYyalUsIX.

BHBIMH ()OPMaMU IIPOBEPKHU 3HAHUHN U YMEHHH y4daluimxcsl 1o MaTeMaTHKe

1 [IMCbMEHHAsl KOHTPOJIbHAs paboTa M yCTHBIN Ompoc.

OLICHKE ITMCbMEHHBIX M YCTHBIX OTBETOB YYUTEIIb B IIEPBYIO OUYepe/ib YUUTHIBAET
IbIC yYaIIUMHUCS 3HaHUS U yMeHUsl. OLICHKa 3aBUCUT TAK)KE OT HAJIUYMS U

a MOrPEeIIHOCTEH, NOMYUIEHHBIX YYaIl[UMUC.

1 IOTPELIHOCTEH BBIIENSIOTCS OIIMOKU U HeJJo4YeThl. [IorpelHocTh cunuTaeTcs
I, €CJIH OHA CBHUJICTEIBCTBYET O TOM, YTO YUYCHHUK HE OBJIaeSl OCHOBHBIMHU

1, YMCHHUSIMHU, YKa3aHHBIMU B IIpOrpamMme.

[09€TaM OTHOCSTCS MOIPEUIHOCTH, CBUAETEIILCTBYIOIIHE O HEJOCTATOYHO

AJIK HEIOCTATOYHO IIPOYHOM YCBOCHMHM OCHOBHBIX 3HAHUW U YMEHUU MU 00
WU 3HAHUU, He CUMTAIOIINXCS B TPOrpaMMe OCHOBHBIMU. Hemoyeramu Takike
Csl: TIOrPEIIHOCTH, KOTOPBIC He MPUBENIM K HCKaXKEHUIO CMBICIIA MTOJIyY€HHOI'O
M 3a/IaHUS WJIK CIIOCO0A ero BBIMOJHEHUS; HEaKKypaTHasl 3aIliCh; HeOpeXxHoe
HUE YyepTexa.

[1a MEX/y OIIMOKaMK U HEJI0YeTaMU SIBJSIETCS B HEKOTOPOM CTENeHu

1. [Ipu oHUX 0OCTOSTEIBCTBAX JMOMYIIEHHAS YIaIIMUICS IIOTPELUIHOCTh MOXKET
UBATHCSl YUUTEEM KaK OUIMOKa, B APYToe BPeMs U MPH JPYIUX

oOcrosTe
4. 3anan
BOIIPOCO}

JIbCTBaxX — KaK HEJOYECT.

st JJIs1 yCTHOI'O U MUCBMEHHOT'O OITpoca y4JalluXcsl COCTOSAT U3 TEOPETHICCKHX
3 M 3a1a4.
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" Ha TCOPETUIECKHUI BOIIPOC CUMTACTCS GE3yIPEUHbIM, eCITH TI0 CBOEMY
{HHUIO TIOJIHOCTBEO COOTBETCTBYET BOIPOCY, COAEPIKUT BCE HEOOXOIMMbIE
HeCKHe QaKThI 1 0G0CHOBAHHBIE BBIBOJIbL, 4 EI0 U3JIOXKEHHE U ITHCEMEHHAS
1aTEMAaTHIECKU I'PAMOTHBI M OTIIMYAIOTCS MOCIEI0BATEIbHOCTBIO 1

HOCTBIO.

HHE 381841 CUUTACTCs Oe3yNPEYHbIM, ECIIU IPABUIILHO BEIGPAH CIIOCO6

1, CaMO PEIICHUE COMPOBOXK/IACTCSI HEOOXOMMMBIME OGBSICHEHUSIMH, BEPHO
PHBT HY)KHBIC BEIUCIICHUS U TIPe0Opa3oBaHus, IIOTyYeH BEPHBIH OTBET,
BaTEJIbHO U aKKyPaTHO 3aIHCAHO PElIeHHE.

Ka OTBETa y4allerocs Ipx YCTHOM U MUCbMEHHOM OIPOCE IIPOBOUTCS 10
JIbHOH CHCTEME, T. €. 38 OTBET BBICTABIISICTCS OZHA M3 OTMETOK: 1 (mnoxo), 2
IETBOPUTENIBHO), 3 (yI0BIETBOPUTENBHO), 4 (XOpOILI0), 5 (OTIMYHO).

CJIb MOKET IOBBICUTH OTMETKY 32 OPUTHHAJIBHBIN OTBET HA BOIPOC HITH
JIbHOC PEIICHUE 3a/1a41, KOTOPhIE CBHJIETEILCTBYIOT O BBICOKOM

MYICCKOM Pa3sBUTHHU yHaIICTOCs; 3a pelleHue OoJiee CI0XKHON 3aa4i WA OTBET

CJIOKHBIN BOIIPOC, MIPeINIOKEHHbIE ydalueMycsi JOMOJHUTEIBHO T10CIIe
HUSI UM 3aJJaHUH.

VCHIHbIX OMmMeemoes oﬁyuammuxc;l.

OTIPOC OCYIIECTBISIETCA HA KAXIOM ypOKe (3BpUCTUUecKast becena, onpoc).
YCTHOTO Ompoca sIBJIICTCS He CTOJIBKO OLIEHUBAHUE 3HAHMM YYAIUXCS, CKOJIBKO

CHHEC HpO6HeMHBIX MCCT B YCBOCHUU yqe6Horo Marepualia 1 (bHKCI/IpOBaHI/Ie

51 YHCHHUKOB Ha CJIOXKHBIX MTOHSATHSIX, SABJICHUAX, IIpOLIECCe.

«5»

cmaesum

® CcClik O6yanOIHHI>’ICH ITOJTHO PaCKPBUT COACpKaHue Marepuala B

00beMe, MPe/lyCMOTPEHHOM [POrPaMMON U y4eGHHUKOM:;

®  W3JIOXKHJI MaTepUal rpPaMOTHBIM S3bIKOM B OTIPEAEIIEHHON JIOrHYECKOM
[I0CIICAOBATEILHOCTH, TOUHO UCTIOJIB3YsT TEPMUHOJIOTHIO K CUMBOIIUKY;

® IOKa3ajl yMeHHe 00y4aloIerocs HITIOCTPUPOBATh TEOPETUUECKIE
TIOJI0KEHUsI KOHKPETHBIMU [IPUMEPAMH, IPUMEHSTh MX [TPH BBIIOIHEHUS
IIPAKTUYECKUX 3a0aHul;

® TPOAEMOHCTPUPOBAJl yCBOCHHUE PAHEE U3YUSHHBIX COIYTCTBYIOLIUX
BOIIPOCOB.

cAaz

«4»

cmaesumcs:

® CCJIM OTBET YAOBJIETBOPSIET B OCHOBHOM TpGGOBaHI/IHM Ha OLCHKY

«OTJIMYHO», HO IIPH 3TOM UMEET OJUH U3 HEIOCTATKOB;

® B U3JIOKCHHUHU JOOIYLICHEI HeOOIbIIIE HpO6€JII>I, HEC MCKa3uBUINE
COICPIXKaHNEe OTBETA, UCIIPABJICHHBIE ITOCJIe 3aMeYaHusI YUHUTEIIA,

® JOIIYIIEHBI 1-2 HE04YEeTa ITPH OCBEIICHUMU OCHOBHOI'O COACPpIKaHUs
OTBETA.

«3In

cmasum

® cciu 00yyaromuiics HeTONHO U HeMOCIIE[OBATEbHO PACKPHI
COJIepXKaHUEe MaTepuaa, HO 0Ka3all ofllee MOHUMaH|e BOIpoca U
NPOJICMOHCTPUPOBAJl YMEHMH JIOCTATOUHBI JIJIsI TAJIbHENIIIEr0 YCBOSHUS
IIPOrPaMMHOI0 MaTepuaia;

® ecid y 00y4arolIerocsi UMeJIMCh 3aTPy JHEHHSI HITH UM ObLTH

CcA:




HAOITYILLICHBI OLIMOKHU B OIIPpEACIICHHUH ITOHSATUS, UCITOJIb30BAHUA
HH(I)OpMaHHOHHOﬁ TCPMUHOJIOTHH, BBIKJIaJIKaX, HUCIIpaBJICHHBIC ITOCJIE
HECKOJIBKHUX BOIIPOCOB YUHUTECIIA,

® cclik 06yqa}omuﬁc>1 HE CIIpaBUJICA C IIPUMCHEHUEM TEOPHUHU B HOBOM
CUTYalluU IIPH BBINIOJTHEHUN MMPAKTUYECCKOI'O 3a0aHMs1, HO BBIITOJIHUII
3a1aHus1 00s13aTeJILHOrO YPOBHHI.

«2»
CMAGUMCA:

* ecnu 00yYaIOIIMIHCS He PACKPBIIT OCHOBHOE COJIEPKAHHE Y4eOHOro
Marepuana;

® 00Hapy Ml He 3HAHKE WM HEIIOHUMaHUe OOJIbIIeH Wik Hauboee
BKHOM yacTH y4yeOHOTo MaTepuana;

® JIONMYCTHJI ¥ HE UCIPABUII JaXKe II0CTIe HABOASLIUX BOIPOCOB YUUTEIS
OIIMOKH B ONpeJIe/IeHUN HOHSTHH, IPH UCIIOIB30BAHUH TePMHHOJIOTHH,
BBIKJIAIKAX;

® O0HapyKuI IOJIHOE He3HAHUE U HETIOHMMAaHKe M3y4aeMOoro yaeGHOro
MaTtepHalia Ui He CMOT OTBETUTh Ha OJIMH U3 IIOCTABJICHHBIX BOIIPOCOB.

Ol«(eHK(l CAMOCMOAMETIbHLIX NUCOBMEHHDBIX U KOHI’I’IpOJlelep(lﬁOl’n.

Conepranne u 06beM MaTepuana, IoUIexKaIlero poBepke B KOHTPONBHOI paGoTe,
onpezessercs nporpamMmmoid. Ipu nposBepke ycBoeHuUs1 Marepuaa BEISBIISETCS MTOTHOTA,
IPOYHOCTH YCBOCHUSI YYallIMMUCS TEOPUU U YMEHHE IPUMEHSTh €€ Ha IPAKTHKE B
3HAKOMBIX M HE3HAKOMBIX CHTyauustx. OTMETKa 3aBUCUT TAK)XKE OT HATMYHUS U XapaKkTepa
TIOIPENIHOCTEH, IOMYIIEHHBIX YYaIUMUCS:
> 2pyb6as outubKa — NOIHOCTHIO HCKAXKEHO CMBICIIOBOE 3HAYEHHE TTOHSTHS,

OIIPpEACICHUSI,

> nROZpetHoCnb OTPpaAXaeT HETOYHbIE (bOpMyJ'II/IpOBKI/I, CBUACTEIILCTBYIOIIHE O
HCYCTKOM IIPEACTaBJIIEHUN pacCMaTpuBaeMOro O6’bCKTa;

> Hedouem —

HCIIPABUJIbHOEC IIPEaCTaBJIICHUE 00 O6’BCKT€, HC BJIMAIOMIECTO KapAWHAJIbHO

Ha 3HaHUs OIIpeJIeIeHHbIe IIPOTpaMMOoii 00yUeHus;
> MeNKue nozpeutnocmu — HETOYHOCTH B YCTHOM U TTHCHMEHHOM pedn, He
UCKaXKaOIIIMe CMBICIIA OTBETA UJIU PEIIeHHUs, CJIydyalHbIe OIMCKHU U T.I1.

«5h
cmaeumcs:

> pa0oTa BBINOJIHEHA [OJIHOCTBIO, HET IIPOOENIOB U OMIUOOK
(BO3MOKHA HETOYHOCTB, OITUCKA, KOTOpast He SBJIAeTCs CeCTBHEM
HE3HAHMsI MJIM HEIIOHUMAaHUs y4eOHOIo MaTepraa).

«4y
cmasumcs:

> paboTa BBINOJHEHA MOJIHOCTHIO, HO ONYLIeHa OMINOKA UK eCTh
JiBa HEJI0YeTa B PEIICHUH 3a/1a49H.

«3I»
cmasumcs:

> B pabote J0Iy1IeHO 6ojiee OIHOM OMIMOKK WM BYX-TPeX
HEJI04YeTOB, HO 0OyuaroLuiicst obnanaet 00s3aTeIbHBIMA YMEHUIMHU
10 IIPOBEPSIEMOU TEME.

«2»
cmasumcsi:

> B paboTe JOMyIIEHbI CYLIECTBEHHbIE OIUMOKH, BEISBUBLIKE, YTO
oOy4aronuiicss He obyasaeT 00s3aTeIbHBIMUA YMEHUSIMH I10
IIPOBEPSIEMOM TEME B IIOJIHOM Mepe Ui, eciid paboTa rokazasna
MOJIHOE MX OTCYTCTBUE U 3HAYUTEINIbHASI YacTh PabOTHI BHITIOJIHEHA HE
CaMOCTOSITEIILHO.




Ouenka npakmuueckux (naéopamopmsix) pabom, onvimoe.

«5» eciu o0yyJaroIuics:

Cmasumca: | e NPABUIBLHO OLMPEIEIHII IIENb ONBITA U BBIIOIHMI paboTy B OIHOM
00BeMe ¢ coOITIoIeHHEM HEOOX0IUMOM TIOCIIE I0BATEIbHOCTH
IIPOBE/IEHUS OIIBITOB U U3MEPEHMUIA;

® CaMOCTOSITEeJIbHO U PallMOHATIBLHO BBIOPAN U IIOATOTOBHII JJIS OIBITA
HeoOXoauMoe 000pyIOBaHKE, BCE OTBITHI IIPOBEJI B YCIOBHSIX U
pexuMax, 00ecrneunBaroyX MOIYYeHHE Pe3yIbTaTOB U BBIBOIOB C
HauOOJIbIIIEeH TOYUHOCTBIO;

® HAy4YHO I'PaMOTHO, JIOTUYHO OIKCAsT HAOIIOACHUS U CPOPMUPOBAI
BbIBOJIbI U3 ONbITA. B IpejicTaBieHHOM OTYeTe IPaBUIILHO U aKKyPATHO
BBITIOJIHUII BCE 3aITUCH, TaOIMUBI, PUCYHKH, YePTEXKHU, rpadHKy,
BLIYUCIICHUS U CIEJIa)l BBIBOJIBI;

® TpPOABJISET OPraHU3alMOHHO-TPYAOBbIE YMEHUS (MOIIEPIKUBACT
YUCTOTY pabovero Mecra u MopsIoK Ha CTOJIE, SKOHOMHO UCIIOJIB3yeT
pacxonHble MaTepHalb);

® OKCIEPUMEHT OCYIIECTBIISIET O IJIaHY C YYETOM TEXHUKU
0e30macHOCTH U IpaBuJl paboThl ¢ MaTepHAaMH U 000pyTOBaHHEM.

«4» €CJIM YYEHHUK BBIIOJIHUI TPEOOBAHUS K OLIEHKE «5», HO:
Cmaeumcsa: | e  OIBIT IPOBOJUI B YCIOBHSIX, HE 00ECIIEYUBAIOIINX TOCTATOYHOMN
TOYHOCTH U3MEPEHUH;
* ObLIO IOMYIIEHO JIBa — TPU HeJ[0UYEeTa WK Gonee OfHO Tpy6oit
OLIMOKH M OJTHOT'O HEJ0YeTa;
® DKCIIEPUMEHT IIPOBENICH He MOJHOCTBIO UM B ONUCAHUU

Ha6HIOI[€HI/II\/’I U3 OIIbITA YUYECHHUK OOITYCTHJI HCTOYHOCTH, BEIBOAbI CJeiIall
HECITIOJIHBIC.

«3n» €CJIM 00yYaroIHiCs:
cmasumca: | e NPaBUILHO ONPEEIIHII Lesb OIbITa; PAOOTy BBIMOIHSET NPABUILHO
HE MCHEE YeM HaIlOJIOBUHY, OHAKO 0O0OBbEM BBITIOJHEHHOM YaCTH TAKOB,
YTO MO3BOJISET IOJIyYUTh IIPABUIIbHBIC PE3YJIbTATHI U BEIBOJKI 110
OCHOBHBIM, IPUHILIMIIAAIBHO BaXKHBIM 3a/1a4aM paboThbI;
* 1oJ00p 060py/I0BaHMs, 00BEKTOB, MATEPUAIIOB, A TaKKe PAGOTHI IO
HayaJly OIbITa IPOBEJI ¢ IOMOILBIO YUUTEIIST; UK B XOJIe IIPOBEICHHS
OTIbITa ¥ M3MEPEHUH OIbITa ObLIM AOMYIIECHBI OIIMOKH B OIIUCAHUU
HaOmoneHui, GopMyTHPOBAHKUHN BEIBOJIOB;
®  ONBIT NPOBOJHUIICS B HEPALMOHAIBHBIX YCIOBHUSX, YTO IIPUBEJIO K
MOJIYYEHHUIO PE3YJITATOB ¢ OOJIBIICH MOrPEIIHOCTRIO; UIIH B OTYETE
OBLTN TOMYIIEHBI B O0OLIEH CII0KHOCTH He boee IBYX OIIHNOOK (B
3aIIUCSX €IMHULL, U3MEPEHUSIX, B BBIUNCICHUSIX, rpaduKax, Tabumax,
CXeMax, aHaju3€e IIOrPEeLIHOCTeN U T.J1.) He MPHHIUIIAAIBLHOIO ISl
IOaHHOM paboThI XapakTepa, HO MOBJIMUSBIINX HA PE3yIbTAT
BBIIIOJTHEH U,
® JomycKaeT rpy0Oyro omuOKy, KOTOpasi HCIIPaBIISIETCS 10
TpeOOBAHUIO YUUTEJIS.




«2»

cmasumcesi:

eciau o0yyYarouics:

® HEC OIIPEACTIHII CaAMOCTOSATEIILHO 1I€JIb OIIbITA: BHIIOIHMII pa60Ty HE
I[TOJIHOCTBIO, HE TOAT'OTOBUII HYXXHOE O60py,Z[OBaHI/Ie 1 00beM
BBIIIOJIHEHHON YaCTH pa6OTBI HE ITO3BOJIAET CAEIaTh NMPaBUIBHBIX
BbIBOIOB,

®  OIbITHI, U3MEPEHHUsI, BEIYUCIEHHUS, HAOIIONEHUS IPOU3BOIUINCEH
HEIPaBUIIBHO;

® B XOJe paboThl U B OTYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE
HEOCTaTKH, OTMEYEHHbIE B TPEOOBAHMSIX K OLIEHKE «3»;

® Jonyckaer JBe (1 Oosiee) rpyOble OMIMOKH B X0/1€ SKCIIEPUMEHTA, B
00bsiCHEHUH, B 0QOPMIICHHE PabOThI, B COOJIIOIEHHH MIPABUI TEXHUKH
GesomacHOCTH TIpy paboTe ¢ BelIeCTBAMK M 060PYIOBAHUEM, KOTOpbIE
HE MOYKET UCTIPABUTh AAXKE [10 TPEOOBAHUIO YUUTEIIS.

Ouenka mecmoe.

IIpu TecTpoBanuy Bee BepHbIe 0TBETHI GepyTes 3a 100%, Torna OTMETKA BBICTABIISETCS
B COOTBETCTBUU C TaOJIUIIEI:

IIpoueHT BbINOJIHEHUSI 32 aHUsI OTmeTka

85% u Goiee OT1nryHO

69-84%%0 Xopouio

50-68%2% Y IOBIIETBOPUTEIHLHO
meHnee 50 % HeynosneTBopuresbHO

Ouenka ymeHnuii npogoOums HadI0OeH us.

«5»

eciu o0yYaroIuics:

cmaeumcen: | e MPaBUJILHO 110 3aIaHUIO YUUTEJIs TIPOBEJ HaOIIOIeHHUE;
®  BBIJEJUJ CYIECTBEHHbIE IPU3HAKH Y HaOII01aeMOro o0beKTa
(mporecca);
® JIOTMYHO, HAYy4YHO IPaMOTHO O0(hOPMUI pe3yIbTaThl HAOIIOIEHUH U
BBIBO/IBI.
«4» ecsii 00y4JaroIumics:
cmaeumcea: | e IPABUIIBHO 110 33JJaHUIO YUUTEIISI IIPOBEJ HAOIIIOIEHHE;
® IIpY BBIJIEJIEHUU CYLIECTBEHHBIX NIPU3HAKOB y HAOJIO1aEMOTO
00BeKTa (Iporecca) Ha3Bal BTOPOCTENEHHOE;
®  JIOIyCTHUJI HEOPEXKHOCTh B 0POPMIICHUH HAOJIIOMEHUN U BBIBOJIOB.
«3» ecJIi 00yYaroIuHcs:
cmaeumcsa: | e  NOIyCTHI HETOYHOCTH U 1-2 OIMMOKH B IPOBEIEHUH HAOIIIOAEHUH 110
3a/1aHHIO
®  VUUTES;
® [IpY BBIJEJIECHUU CYUIECTBEHHBIX IPU3HAKOB y HAOIIOAaEMOTO
oObekTa (IIpolecca) BbIICIHII JHUIIb HEKOTOPBIE,
e 1-2 omuOku B oopMiIeHUH HAOJIIOEHIM U BEIBOIOB.
«2» eciid 00yyJaromummncs:




cmasumces:

® JOmyCTHJI 3-4 OIMOKM B MPOBENEHUH HAOTIONEHHH 110 3aJaHUIO

YUUTEJIS;

® HCNPaBUJIBHO BBIAEIWI MPU3HAKU HAOIIOAaeMOr0 00bEKTa
(mpouecca);

® ponyctui 3-4 omubky B 0oopMIEHUU HAGTIOMEHMI 1 BBIBOJIOB.

Ilepeuyen
I'pyovie

1. Hesn
dopmyur,
u3MepeH
2. Heyn
3. Heyn
SIBJICHUH
00BsICHE
PellIeHHE
3aJ1a4u U
4. Heyn
5. Heyn
MIPOBECTY

BBIBOZIOB.

6. He0p
npudopa
7. Heyn
8. Hapy
DKCIIEPHI

He zpyou

1. Hero
HEIOJTHO
BBI3BaHH
2. Omm
yeprexe
3. Ilpor
4. Hepa

Heoouen

L.
BBIYHUCIIE

2. Apud
pealIbHOC

Hepa

1b OULUHOOK

ouiHoOKU

[AHHEC onpez[eneHHﬁ OCHOBHBIX HOHHTHP'I, 3aKOHOB, ITpaBUII, [MOJIOXKEHHU U TCOpHUH,

O6I_H€HpI/IH5ITI>IX CHMBOJIOB, 0003HaUEeHUsI (1)I/I3I/I‘IeCKI/IX BCIIMYUH, €MUHUALY

I,
ACHUEC BBIICIIATL B OTBETE I'JIaBHOE.
ICHUEC IIPUMEHSITb 3HAHUS JIJISI peuICHus 3aaa4 U 00BSICHEHHS ¢)H3H‘ICCKI/IX

; HCIIPaABHUJIBHO C(bOpMYHHpOBaHHBIG BOIIPOCHI, 3aJaHUsI UJIA HEBEPHbIE

HHUS X0Ja UX PCHICHUsI, HE3HAHUE I[IPUEMOB PCIICHUS 3a4a4, aHAJIOTHUYHBIX paHee
>IM B KJIaCcCe; OLHI/I6KI/I, ITOKa3bIBAIOIIUE HEIIPABUJIbHOE IIOHUMAaHUE YyCJIOBHA

JIM HEIIPaBUJIBHOE UCTOJIKOBaHUE pelICHMs.
ICHUEC YUTATh U CTPOUTH Fpa(bHKI/I U IPUHIUIIMAJIBHBIE CXEMBI.

ICHKE MTOArOTOBUTH K paboTe yCTaHOBKY MM 1abopaTopHOe 060pyI0BaHue,
1 OIIBIT, HEOOXOMMMBIE PACUYETHI HJIA UCIIOJIB30BaTh MONyYeHHbIC JaHHbIE IS

©KHOE OTHOLICHHE K JJAOOPaTOPHOMY 00OPYIOBAHUIO U U3MEPUTETLHBIM
M.
ICHUE OIIPENICNIUTh MOKA3aHUs H3MEPUTEILHOTO Mpubopa.

HIeHue Tpe6OBaHHﬁ mpaBuJI 0e30macHoro TpyZda IpH BBINIOJIHCHHUH
MCHTA.

e omuoOKuU

YHOCTH (POPMYJIMPOBOK, OIIPeie/IeHNH, 3aKOHOB, TEOPHUii, BEI3BAHHBIX

TOU OTBETa OCHOBHBIX IIPU3HAKOB ONPeENAeMOro nouaTus. Omuoky,

bie HECOOIIOIEHNEM YCIOBUH IIPOBEICHUSI OMBITA UM H3MEPEHHUIA.

OKH B yCJIOBHBIX 0003HAUCHHUSIX HA NPUHIMIIMAIBHBIX CXeMaX, HeTOUHOCTH

4, rpaUKOB, CXeM.

lyCK MJIM HETOYHOE HAIlMCaHWe HAUMEHOBAHUN €IMHUL] PU3NYECKUX BEJIMYUH.
LHOHAJILHBIM BBIOODP X0/1a pelIeHusl.

1101

[IUOHAJIbHBIE 3aIIMCH IIPU BBIYUCIIEHUSIX, HEPallHOHATBHBIE IIPUEMBI

HHMH, Ipeo0pa30BaHU U PeIeHus 3a/1a4.

PMETHYECKUE OIIMOKH B BBIYMCIICHUSIX, €CITH OTH OIIUOKK TPy0O HE HCKAKAIOT
Th IIOJLyYEHHOIO pe3yJIbTara.




3. OtxeubHBIE NOTPENTHOCTH B HOPMYTUPOBKE BOIPOCA MM OTBETA.
4. HebpexHoe BbINOIHEHNE 3aIiCeH, YepTexel, cXeM, rPadhuKOB.

5. Opd

Denepan
Poccutic
KJiacce,

orpadu4ecKre U MyHKTYallMOHHbIE OIIUOKH.

MECTO IPEJMETA B YYEGHOM IIIAHE

bHBI  OasWCHbIA y4eOHpIM TTaH U1 00pa3oBAaTENBHEIX —yUPEKICHHI
Ko Delepaunn OTBOAUT 68 4acoB Hyist OOSM3ATENBHOrO U3yYeHHs QHU3UKA B 8
U3 pacdera 2 y4eOHBIX uaca B Heleno. KOJMYECTBO KOHTPONBHBIX W

abOpaTOPHEIX paboT OCTAaBNEHO B COOTBETCTBMHM C MPUMEPHOH M  aBTOPCKON

IIPOrpaMMOM.
YYEBHO-TEMATUYECKHAMN IIJIAH
New/ni|| Hanmenonanue pasnesa Koua-Bo Jlabopatopubie |KoHTpoJbHBIE
4acoB padoThbI padoThbl

1 Temnosere sBnemus 23 J.p. Ne 1,2,3 K.p. Ne 1,2
2 DIIEKTPUHYECKHE SBICHHS 24 JL.p. Ne 4,5,6,7,8 K.p. Ne 3
3 HUECTPGU AT HATERS 7 JLp. Ne 9,10 K.p. Ne 4

SIBIICHUS
4 CBeTOBEBIE SIBJIEHUSA 12 JL p. Ne 11 Kp No 5

PesepBHOE Bpems 2

Bcero 68 11 6

COAEPXAHUE ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA (68 uacoB)

1. TEIIJIOBBIE SABJIEHUS (23 4)

TemnnoBo
Pabora u
TEIUIOTEI
3aKo0H co

[InaBneH
Hcnapen

napooop
BEIIIeCTB
SHEePrun

e nBrkeHue. Temnosoe pasHoBecue. Temneparypa. BHyTpeHHsIsI 5HEprus.

terutonepenada. Temmonposogrocts. Konsekmus. M3nyyenune. KonnyectBo
VY ienpHas TEIJI0EeMKOCTh. PacueT kommvecTBa TEMIOTHI IIPY TEMIOOOMEHE.

XPaHCHUsSI ¥ IPEBPAILECHUS SHEPTUU B MEXaHMYECKHUX U TEIUIOBBIX IpoIleccax.
1€ 1 OTBEpJIEBAHUE KPUCTAJUIMYECKUX TeJl. Y AeJIbHas TeIIOTa [IABJICHNUS.

ne u KouaeHcanun. Kunenue. BrnaxxHocts Bo3ayxa. Y aenapHas TEIioTa
A30BaHuUs ¥ KOHZAeHcauud. OOBsICHEHUE U3MEHEHHSI arperaTHOro COCTOSHHMS

A HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX IIPEeACTaBIeHUN. 3aKOH COXpaHEHUS
B TEIUIOBLIX ITpolnieccax. [IpeoOpa3zoBaHue SHEPTHH B TEIUIOBBIX MaIlIHAX.

JBurareyis BHyTpeHHero cropanus. [Taposas Typ6una. KITJI TemioBoro aBurares.
OKoJiorudeckre mpoOIeMbl HCITOJIb30BAHMS TEIJIOBBIX MAIIKH.




PponTa
1. Cpar
2. Hzm
3. Usm

Hemomnc
N3mener
I Ipunim
Terutony
KoHgexl
Tertomne
CpaBHer
SBnenne
ITonnxe
HabGnron
Kurnenug
3aBUCUM
[InaBnen
N3mepet
Yerpoiic
Yerpoiic

IIpeame

v'  IOHH

U3JTy9eH
TeInIoNe
(oTBepe
KUIIEHUE
v yMeH
BEIIIECTB
napooop
v’ Blan
OTHOCHT
BO3/IyXe
orpeen
V' IOHH
TICHXPOM
YeJI0BEK
Oe3omacrt
v\ IOHH
TEIJIOBBI
v’ oBna
yIEILHO
WA BBl
TEIUIOTHI

JIbHbIE J1abopaTopHbie paGoThI

SHCHUEC KOJIMYECTB TEILJIOThI [Ipu CMEIIHBAHUU BObI pa3H01?1 TeMIIEPaTyphI.
CpeHue y,Z[eJIBHOI\/'I TCIJIOEMKOCTH TBEPAOTO Tea.

CPCHHUC BIIAXXHOCTH BO31yXa.

TpalMu.
1M€ DHEPTUU TeJjla IIPU COBEPLIEHUU PaAOOTHI.

[T JEHCTBUS TEPMOMETpa

)OBOJIHOCTh pPa3jInYHbIX MAaTePUAJIOB

[T B )KUIOKOCTH.

penaya ImyTeM U3JIy4eHUs.

(1€ yJCJIbHBIX TEINIOEMKOCTEN pa3INYHBIX BEIIECTB.

> HCIIApEHUSI.

HUE€ TeMIIepaTypbl KUIICHUS )KUAKOCTH NMPU MTOHMKEHWH JaBICHUS
CHUEC KOHJCHCAIIUU IIapOB BOJbBI HA CTAKAHE CO JILIOM

f BOJIbI.

OCTb TEMIIEPATYPhl KUIICHUS OT JABJICHHUS.

1€ U KPUCTAJUIU3allUsI BEIeCTB.

1€ BIIQXKHOCTH BO3/1yXa IICUXPOMETPOM.

TBO YETBIPEXTAKTHOTO JABUIATENISl BHYTPEHHEIO CrOPAHHMSI.

TBO I1apOBOU TypPOUHBI.

THBIMH Pe3yJbTAaTAMH [IPU U3yUYCHHH TEMbI SIBIISIOTCS:

MaHHe ¢ CIIOCOOHOCTh OOBACHATH (U3UYECKUE SBJICHHS: KOHBEKIHS,
e, TENJIONPOBOAHOCTH, M3MEHEHHE BHYTDEHHEH SHEpruM Tejla B pe3yJibTare
peflady WM paboThl BHENIHUX CHJI, UCrapeHde (KOHAEHCAlUs) U IUIaBICHHUE
BaHWE) BEIIECTBA, OXJIAKAEHHUE >KHIKOCTH NPH MCIIAPEHMH, KOHIEHCALHS,
, BBITIAJIEHUE POCHI

He MU3MEpATh: TeMIEepaTypy, KOJHUYECTBO TEIUIOTHI, YACNBHYIO TEIIOEMKOCTh
4, YACIBHYIO  TCIUIOTY  IUIABJIEHHs  BEUIeCTBa,  YJeJIbHAs  TEIUIOTY
a30BaHUsl, BIAXKHOCTH BO3/lyXa

CHUE  OKCIICPUMEHTAJILHLIMU ~ METOJAaMM  HUCCJICJOBaHUS  aBUCHMOCTHU
CIIHOM BJIQKHOCTH BO3JyXa OT AaBJIE€HHS BOJISHOTO Iapa, COIAEpKallerocs B
NpY JAHHOW TEMIIepaType M JaBJEHUS HACBIIIEHHOTO BOASHOIO I1apa:
CHUS yIEeJIbHON TEIJI0OEMKOCTH BeILeCTBa

MaH{e NPUHIMIIOB IEHCTBHUS KOHIEHCAIMOHHOIO M BOJIOCHOTO THUTPOMETPOB
eTpa, ABUTaTessl BHYTPEHHEIO CrOpaHusi, MapoBOH TypOUHBI C KOTOPBIMH
IIOCTOSIHHO BCTPEYAETCs B IIOBCEJHEBHOW JKW3HHU, M CIOCO0OB obecreyeHus

10CTHU IMPHU UX HCIIOJIB30BAHUU

MaHHMEC CMBbICJIA 3aKOHA COXPAHCHHUS U MIPEBPAILICHUS S9HECPTUU B MEXaHUYECKUX U

X [Iporeccax u yMEHHE IPUMEHATH €0 Ha IPAaKTHUKE

JNCHHEC pa3HOO6pa3HI)IMI/I croco0amMy BBITIOTHEHUS pacdeToB OJIsd HaXOXIACHUA
5| TCINNIOECMKOCTH, KOJIMYCCTBA TEIJIOTHI, HGO6XO,Z[I/IMOFO Ul Harpe€BaHUs TeEJla
1CJBIEMOI'0 UM TIPH  OXJIAXKJICHMU, y,[[GJ'II)HOI\/II TCIUIOTBI CIropaHusd, yHeHLHOﬁ

IUIaBJICHHWS, BJIQXKHOCTHU BO31YyXa, yﬂeHBHOﬁ TCIJIOTHI Hap006pa30BaHH>1 u
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e [lpuy
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IIpoBoaH
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5

aluy, KHI[ TCIUIOBOI'O ABHUTIATEJISI B COOTBETCTBHUHU C YCII0OBHUsAMUA IIOCTaBJICHHOM

a OCHOBaHUH UCIIOJL30BaHUS 3aKOHOB (DU3HKH

H€ HCIIOIB30BaTh MOJTYYCHHbIE 3HAHWSA, YMEHHUS W HaBBIKA B I10BCEIHEBHOM
KOJIOTHH, OBITY, OXpaHe OKPYIKAIOUIEN Cpeibl, TEXHUKe GE30MacHOCTH.

CA O0JIHCHBL 3HAMDb:

[TonsATHA: BHYTpEHHSI SHEprusi, TeIvionepenada, TEILIOOOMEH, KOJMYECTBO
, YI€NbHas TEIIOEMKOCTb, yellbHas TEIJIOTa CTOPaHUs TOIUIMBA, TEMIIEpATypa
A, yAeIbHas TEIUIOTa IUIABIICHUS, YAEIbHas TEIIOTa 1apoo0pa3oBaHusl.
[IpumeHeHre M3y4YEeHHBIX TEIUIOBBIX IPOIECCOB B TEIUIOBBIX JBUTATEIISX,

CKHX YCTPONCTBAx U Mpubopax.

Yuawgueca oonsrcrvt ymemeo:

VEHSITb OCHOBHbIE IoJoKeHUusS MKT mist oObsiCHEeHUS ITOHSTHS BHYTPEHHSIS

KOHBEKIIUS, TEIJIONPOBOIHOCTH, IIABICHUS, UCIIAPEHHSL.

30BATHCs TEPMOMETPOM U KAJIOPUMETPOM.

aTh» TpaQMKH H3MEHEHHs TEeMIIEpaTypbl TeJl IpPY HArpPeBaHUM, IUIABIICHHY,
a30BaHUU.

\Th KAYCCTBEHHBIE 3a7ayd C MCIIOJIb30BaHHWEM 3HAHHMHM O CIOCO0ax M3MEHEHUs
Hel YHEPIUHU IIPYU Pa3IMYHbIX CIIOCO0aX TEIUIONEPEIAYH.

\'Th 3a/1a494 C IPUMEHEeHUeM (HOopMyII:

2 — 1) Q=qm Q=Im Q=Lm

\TPUTYECKUE SIBJIEHUS (24 u)

3anus Tell. JIBa pona sneKTpHYecKUX 3apsnoB. B3aumomeicTBre 3apsikeHHBIX
OBOJTHUKH, IUOJIEKTPUKHA M IIOIyIPOBOJHUKU. DIEKTPUYECKOE IIOJE. 3aKOH
1151 JIEKTPUYECKOro 3apsijia. J[eNMMOCTh 3JIEKTPHYECKOro 3apsia. DJIEKTPOH.
€ aroma. OJEKTpUYecKUd TOK. JIeWCTBHE OIIEKTPHYECKOrO IIOJS Ha
ieckue 3apsapl.  Mictounwku Toka. OnekTpuyeckas 1enb. Cuiua  ToOKa.
4eCcKoe HarpspKeHUe. DJIEKTPUYECKOoe CONpOTUBIeHue. 3akon OMa sl y4acTKa
loceoBaTeIbHOE M IapalIeNIbHOE COEJWHEHHE IPOBOAHUKOB. Pabora u
b dJIeKTpUdeckoro Ttoka. 3akoH Jhxoyms—Jlenna. Konnpencartop. Ilpasuia
I0CTH IIpU paboTe C IEKTPONPUOOPaMH.

IbHbIE J1a00paTOpHbIe PaboThI

Ka 3JICKTPUIECKOM LIENU ¥ U3MEPEHUE CUIIBI TOKA B €€ Pa3IMYHBIX yYacTKax.
peHne HalpsDKEHUS Ha Pa3IMYHBIX yYacTKaX 3JIEKTPUUECKOM IIEIH.
TUPOBAHUE CUJIBI TOKA PEOCTATOM.

peHHe COIPOTHUBIICHHS IPOBOIHUKA [TPH ITOMOIIY aMIIepMeTpa U BOJIBTMETPA.
peHKME MOLIHOCTH U paboThI TOKA B JIEKTPUUECKOM JIaMIIe.

panuH.
3alds Tell.

1 DIIEKTPUYECKUX 3apsJIOB.

TBO U IE€UCTBUE JJIEKTPOCKOIIA.

UKHU U U30JISITOPBI.

3alUsl Yepes3 BIUSHUE.

DIIEKTPUYECKOrO 3apsi/ia ¢ OJHOTO Tella Ha APYyToe.
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3. JJIEKR

HU  IIPOBOAHHKOB,

KM ITOCTOSIHHOTO TOKA.
€HHE DJIEKTPUYECKON LIeTIH.

THBIMH pE€3yJIbTaTAMH IIPHU U3YUYCHUH TEMBI SIBJIAIOTCS:
[
M€ IIPOBOIHUKOB DJJICKTPHYCCKUM TOKOM, BHGKTpI/I‘ICCKI/Iﬁ TOK B MeETajliax,
1CCKHUC ABJICHUS B IIO3ULIUHA CTPOCHHUA aToMa, HCﬁCTBHH QJICKTPHUICCKOI'O TOKa

MaHHe U CIOCOOHOCTh OOBACHATH (DU3MYCCKHE SIBJIECHHUS: DIEKTPHU3AMS Tell,

HC HM3MEPATb CHIIY OJJICKTPUYECKOIr'O0 TOKa, SJICKTPUYICCKOE HaAIIPSXKCHUE,

HECKUH 3apsna, JICKTPUIECKOEC COIIPOTHUBIICHUE
CHHE SKCIIEPUMCHTAJIBHBIMH METOAAaMU UCCIIEJOBAHUA 3aBUCHUMOCTH CHUJIBI TOKA
KC eI OT JJICKTPHUYECKOI'0 HAIIPSIKCHUS, 3JICKTPHUYECKOTO COIIPOTUBJIICHHA

HKa OT €ro AJIMHBI, IIJTOINaau IIOIIEPEYHOTO CEYEHUS U MaTtcpualia
MaHHEC CMBbICJIa 3aKOHa COXPAHCHHS JJICKTPHUYECKOTO 3apsaga, 3aKOHa Owma JJIA

nenu. 3akoHa Jxoyins-Jlenna

MaHHEC IIpHUHIHUIIA JIEVCTBUS SJICKTPOCKOIIa, JJICKTPOMETpPA, TI'aJIbBAHHYECKOT'O

A, aKKyMyJIITOpa, (POHApUKa, peocTaTa, KOHAEHCATOPa, JIaMIIbl HAaKaJIUBAHUS, C
1 YEJIOBEK CTAJIKUBAETCS B TMOBCEIHEBHOM XHM3HHU, U CIIOCOOOB obecrieyeHus
10CTH TIPH MX UCIIOJb30BAaHUN

CHUE Pa3IMYHLEIMU CIIOCOOAMU BBIMOJTHEHHS PACUETOB I HAXOXIECHUS CHIIBI

alpsDKEHUs, CONPOTUBIICHUSI IMpH IapajUIeIbHOM M IIOCIIEN0BATEIEHOM
YIEIBHOIO CONPOTHBJIEHUS pPabOTBI M  MOIIHOCTH
IECKOI0 TOKa, KOJMYECTBAa TEIJIOTHI, BBIAEISIEMOTO IPOBOJHUKOM C TOKOM,
KOH/IEHCATOPa, pPabOThl 3JEKTPUYECKOro IIONs KOHJAEHCATOpa, OSHEPIHH
aTopa

W€ MCII0JIL30BATh IOJIyYE€HHbIe 3HAHUS, YMEHUS M HAaBLIKA B IIOBCEIHEBHOU

KOJIOT'UH, 6I)ITy, OXpaHe Oprma}omeﬁ Cpe€abl, TCXHUKE 0e30IMacHOCTH.

CA 00JIHCHBL 3HAMb:

VSI: OJICKTPUYECKHMM TOK, HalpaBlIEeHHE JJIEKTPUUECKOT0 TOKa, JIEKTPHUECKas
Ja TOKa, HalpsDKEHHE, COIIPOTUBIICEHUE, YAEIbHOE COMPOTHUBIEHUE, 3aKkoH OMa
CTKa LENH, QOPMYJIbl AJSI BEIYUCICHUSI CONPOTHUBJIEHHUS, padOTHl ¥ MOL[HOCTH
ikon  Jhxoyns — Jlenma, rumoresy Awmmepa. [lpaktuyeckoe mnpuMeHeHHE
51X TIOHSTUM U 3aKOHOB.

CA 00JIHCHDL YMEmb:

MEHSTE II0JIOXKEHUS 3JIEKTPOHHON TEOpUU ISl OOBSCHEHUS JEKTPU3ALUU Tell,
I QJIIEKTPUYECKOTO COMMPOTUBIIEHHSI.

WTh CXEMbl IPOCTEHMINUX JJIEKTPUUYECKHUX IIelel, W3MEpSITh CHIy TOKa,
HHE, OIpPENessATh CONPOTUBICHHE C IIOMOIIBIO aMIlepMeTpa M BOJIETMETPA,
ATHCSI PEOCTATOM.

1Th 3a1a4u Ha Beruncienus [, U, R, A, Q, P

30BATHCS TAOJIMLEH yICTHPHOTO COMPOTUBIIEHHS.

\TPOMATI'HUTHBIE SIBJITEHUSI (7 u)




OmnpIT Of
KaTYILKK
Maruurs
IIPOBOJIH

bcresia. MarautHoe nose. MarHuTHOE 110J1€ IPSAMOro Toka. MarHuTHoOe Tojie
[ ¢ TOKOM. [TocTostHHBIE MarHUTEI. MarduTHOE 10JIe TIOCTOSIHHBIX MATHUTOB.
10e mosie 3emuu. B3aumoneiicteie MmarauToB. JleiicTBHE MATHUTHOTO IIOJIS HA
UK C TOKOM. DJIEKTPUYECKUM IBUTATEb.

PpounTa
9. CoOor
10. M3yd

JbHbIE 1a00paTOpHbIE PadOThI
)Ka 9JIEKTPOMArHuTa U UCTbITAHUE €ro IeHCTBU.
CHHUE DJICKTPUIECKOTO ABUTATEIS IIOCTOSHHOTO TOKa (Ha MOJEIN).

JdemMoHcT
Omnsit Oy
[TpuHLHI

rpanuu.
CTENA.
1 IEMCTBUSI MUKPO(OHA U TPOMKOTOBOPUTEIIS.

HpeﬂMeTHBIMI/I pe3yJbTaTaMHU U3Y4YCHUS] TEMBI ABJISIFOTCS

v IIOHUMAHUE M CIOCOOHOCTH OOBICHSITH c})muqecxne SBJICHHUs: HaMarHW4€HHOCTb
JKejesza W CcTalid, B3auMOJeHCTBHUE MardmToOB, B3aHMOIIeI>'ICTBHe MMPpOBOAHHUKA C TOKOM U
MarsuTHOM CTPCJIKH, JIEMCTBUE MAarHUTHOTO I10JIs Ha IMPOBOOAHHUK C TOKOM

v BJIaJCHHEC OKCIIEPUMCHTAJIBHBIMHU METOAaMH HNCCIICOJOBAaHU 3aBUCHUMOCTHU
MAarauTHOTI'O I[CﬁCTBI/IH KaTyIIKH OT CHUJIBI TOKA B LIETIU

v YMCHHUEC HCIIOJB30BaTh IIOJYYCHHBIC 3HAHMS, YMEHUS U HaBBIKU B IIOBCEHEBHOM

KU3HU, IKOJIOTHHM, OBITY, OXpaHe OKPYKaIOIIel Cpeibl, TEXHUKE O€30IacHOCTH.

4. CBET
Hctounu
CBETHUII. (
cBeTa. 34
CHJIa JIUH
Onrtuuec

'OBBIE SAIBJIEHUSI (12 4)

K cBera. IIpsmonuHeliHoe pacpocTpaHeHye cBeTa. BuayMoe nBrkeHre
Ompaoicenue céema. 3akoH oTpaxeHust caera. Ilnockoe seprano. Ipenomienue
KOH npejiomiieHust cBeTa. JInn3el. @oKycHoe paccTosiHue JUH3bI. OnTryeckas
1351. VI300pakeHns1, faBaeMble TMH30M. [ J1a3 Kak ONThYecKas CUCTEMA.

KH€ IPUOOPHI.

PponTa
11. ITomy

JemMonc1
Hcrounu
[Ipsimony
3aKoH OT
N306pax
[Ipenoms
Xon iy

[TomyueH
[TpuHnuI

Moneinb

IIpeame

IbHBIE JJa0opaTOpHbIEe PadoThI
YeHUE U300pakKeHUH TP MTOMOIIHU JINH3BL.

panuH.

KU CBETA.

IHEHHOE paclpoCcTpaHeHUEe CBeTa.

pa’KeHUs CBETA.

(€HUE B IUIOCKOM 3€pKaJie.

IEHHE CBETAa.

cil B coOMparomieil 1 paccenBaromeil THH3ax.
1e U300paKeHUH C MOMOIIBIO JINHS.

T IEUCTBUS IIPOEKIIUOHHOIO anmapara.
rnasa.

FHbIMH pe3yJibTaTaMH U3YUYCHUA TCMBbI SIBIISTFOTCA:




v\ NOHHMAaHHWe M CIOCOGHOCTH OOBACHATH (pusuueckue SBIEHUs: NPIMONHHEHHOE
PacnpocTpaHeHus CBeTa, 00pa3oBaHME TEHH M IOIYTEHH, OTPAXKEHHE U IIpeoMJIEHHE
cBeTa

v\ yMeHHE W3MepATh (POKYCHOE paccTosHUe coOuparolielt JIMH3BI, ONTHYECKYIO CHILY
JIUH3BI

v\ BlaJeHWe  OKCIEPUMEHTAIbHBIMH  METONAMH UCCIEIOBAHUs  3aBHCHMOCTHU
n300pa CHHST OT PACTIONIOXKEHMSA JIaMIIbI Ha PA3IWYHBIX PACCTOSIHUSIX OT JIMH3BI, yIia
OTPa)XCHHUS OT yIJia MaJiCHUs CBeTa Ha 3ePKajlo
v\ NOHHMaHME CMBICIA OCHOBHBIX (Gu3MYeCKUX 3aKOHOB U yMeHHE MPUMEHSTh HX Ha
IPAKTHKE: 3aKOH OTPAXEHUS M TPEJOMIIEHUs] CBeTa, 3aKOH NPSAMOJMHEHHOro
pacrpocTpaHeHus cBeTa
v\ pasnmuyath (OKYC JIMH3BIL, MHUMBIH poxkyc u QoxycHoe paccTosiHUE JIHH3BI,
onmqecky}o CUILy JIMH3BI U ONTHYECKYIO OCh JIHH3bI, COOUPAIOIIYIO U PACCEHBAIOILYIO
JIMH3bI, U300paXKeHusl, JaBaeMble COOMparoLIel U paccenBaroLell TMH30M
v\ yMeHHe HCIONB30BaTh MOTyYCHHBIE 3HAHWS, YMEHHSI U HAaBBIKU B IOBCEIHEBHOU
JKU3HHU, 9KOJIOTHH, OBITY, OXpaHe OKPYKAIOIeH cpe/ibl , TEXHUKe Ge30MacHOCTH.

Yuawuecsa oonorcnot suame:

TIonsTrsI: IPSIMONMHEHHOCTE PacpoCTpaHeH s CBeTa, POKYCHOE PACCTOSHUE
JINH3BI, QTPAKEHUE U IIPEIOMIICHHE CBETa, ONTHYECKAasl CHJIa JINH3BI, 3aKOH OTPaYKEHHs U
IIPEJIOMJIEHUS CBETA.

IIpakTryeckoe IpUMeHeHne OCHOBHBIX MOHATHH U 3aKOHOB B H3y4eHHBIX
ONTHYECKUX NpUOOpax.

Yuawueca oonscnvr ymemes:
e llomyuyaTs n300pakeHue mpeaMeTa ¢ IOMOLIBIO JTHH3HI.
e  Crpout u300pakeHus Ipe/IMeTa B IIIOCKOM 3epKae U B TOHKOH JIHH3E.
* Pemars Ka4ecTBeHHBIE ¥ PaCUSTHBIC 3a/[a41 Ha 3aKOHBI OTPAYKESHHS CBETA.

Peseps 2 u

PEBOBAHUMS K YPOBHIO NOJATOTOBKH OBYYAIOIIUXCH

8 kiacca

B pesynsrare u3yueHus GU3MKK YUEHHUK NOJKEH 3HATH/IOHMMAT:

*  CMBICI IIOHATHMN: (U3NYECKOe sIBICHHE, GU3UUECKUN 3aKOH, BEIECTBO,
B3aUMOJICHCTBHE, DJIEKTPUYECKOE I10JIe, MArHUTHOE II0JIe, BOJIHA, aTOM, aTOMHOE S1IpO,
UOHU3UPYIOIINE U3ITYUEHHS;

*  CMBICI (pU3UYECKHX BETMYMH: pab0Ta, MOILIHOCTD, KHHETHYECKAsk SHEPI s,
NOTEeHUHUAIbHAST SHEPIHsl, KOO (MUIMEHT T10JIE3HOTO JACHCTBUSI, BHYTPEHHSISI SHEPIUS,
TeMIIEpaTypa, KOJUYECTBO TEIUIOTHI, yJIEJIbHAs TeIIOEMKOCTh, BIQXKHOCTh BO3/yXa,
BHeKTpH‘FeCKI/IfI 3apsifl, CUjIa DJIEKTPUYECKOro TOKA, DIEKTPUUYECKOe HaIIPsDKEHUE,
BJIEKTPUYECKOE COMPOTUBIICHUE, PA0OTA U MOILHOCTD SJIEKTPUUECKOr0 TOKa, (POKYyCHOE
paCCTOHII/Ie JIMH3BI; 3aKOHA COXPAHEHMs] SHEPIUH B TEIUIOBBIX IIPOLIECCaX, COXpaHEHHUsI
DIICKTpUYECcKOro 3apsiaa, OMa [uis ydacTka aJieKTpudeckoi uemnu, Jpxoyns-Jlenna,
IPSIMOIMHEMHOTO pacIpOCTPaHEHUS CBETa, OTPAXKEHHUS CBETa;

yMeTb:



*  ONHMCHIBATH U OOBACHATH (YU3HICCKHC sIBNEHHUS: TU(Y3HIO, TEIUIONPOBOIHOCTD,
KOHBCKIIMIO, U3JTy4eHHe, UCIIAPEHHE, KOH/ICHCALIMIO, KUTIEHHUE, MIaBIeHHe,
KPUCTAITU3AIHIO, JJIEKTPU3ALMIO Tell, B3aUMOJEHCTBHE dIEKTPHIECKUX 3aPsI0B,
B3aMMO/ICHCTBHE MarHUTOB, 1€HCTBHE MATHUTHOTO TIOJIS HA IPOBOLHKUK ¢ TOKOM,
TCILIOBOE /IEHCTBHE TOKA, DJIEKTPOMArHUTHYIO HHLYKLMIO, OTPAKEHHE, IPEIOMIICHHE
CBeTa,

*  HUCNQIB30BaTh (pU3MUECKHe IPUOOPBI K U3MEPUTENbHBIE HHCTPYMEHTbI JUIs
M3MEPCHNS (U3UYECKUX BETMUHH: PACCTOSHMS, IPOMEKYTKA BPEMEHH, MACChl,
TEMIICPATYPBbI, CUJIbI TOKA, HANIPSHKEHHUS, JJIEKTPUUECKOrO CONPOTUBIIEHHS, pabOThI 1
MOIIIHOCTH JIEKTPUIECKOIO TOKA;

* TPCACTaBIATL PE3YIbTATHI U3MEPEHUH € TIOMOIIBIO TaOIHUI, IPaQUKOB U BBISBIATH
Ha 5TOH OCHOBE SMIIMPUYECKHUE 3aBUCUMOCTH: TEMIIEPATYPBI OCTBHIBAIOIIETO TEJA OT
BPEMEHH, CUJIbI TOKA OT HANPSDKEHHUsI Ha y4acTKe LeIH, yrila OTPaKEeH s OT yIiia
MaJIeHNs] CBeTa, yria IPeJIOMIICHHsI OT yrila MaJeHus CBeTa;

*  BBIP@KATH Pe3yJIbTaThl M3MEPEHUH U PacUeTOB B eIMHUIAX MesKIyHapoaHO
CUCTEMBI;

°* IPUBOJUTH NPUMEPBI MPAKTUYECKOT0 UCTIONB30BaHUS (PU3UUECKUX 3HAHHUM O
MEXaHUYECKUX, TCIUIOBBIX, JIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBIICHUSX;

pelarh 3a/1a4u Ha MIPUMEHEHNE U3YyUYEHHBIX (PU3NIECKUX 3aKOHOB;

OCYILECTBIIATE CAMOCTOSITEIbHBIN MOUCK HHPOPMALIUH €CTECTBEHHOHAYYHOI'O
COAEPIKAHUS C UCIIOJIb30BAHUEM PA3JIMYHBIX HCTOUHUKOB (Y4eOHBIX TEKCTOB,
CIIPaBOYHBIX M HAYYHO-IIOMYJISIPHBIX W3MaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Nureprera), ee 00paboTKy U IpejicTaBieHre B pa3HbIX GOpMax (CIOBECHO, C TOMOIIBIO
rpaQUKOB, MaTEMATUYECKNX CUMBOJIOB, PUCYHKOB H CTPYKTYPHBIX CXeM);

*  HCIIOJIB30BaTh NPUOOPETEHHBIE 3HAHHSI U YMEHHSI B IPAKTUYECKOMN NeATeIbHOCTH U
IIOBCEIHEBHOMU KU3HHU:

* Ui o0ecrieveHus Ge3011aCHOCTH B IIPOLECCE MCIIONIb30BAHMs TPAHCIIOPTHBIX
CPEJICTB, OJIEKTPOOLITOBBIX PUOOPOB, DIEKTPOHHON TEXHUKH,

*  KOHTPOJIs 32 UCIIPABHOCTLIO DJIEKTPOIPOBOKH, BOJOIPOBO/IA, CAHTEXHUKH U
ra3oBBIX IPUOOPOB B KBAPTHUPE;

YYEBHO-METOJUYECKHUNA KOMILJIEKC

7. YueGuuxk  «Puszmka. 8  wimace».  Ilepeiukua  A.B.  YuebHuk s
001eo0pa3oBaTeNbHBIX YUPeIKACHU. 5-¢ nznanue - M.: Jpoda, 2017.

8. XanHanosa T.A. ®usmuxa.8 wi.: pabouast Terpanb K yuebuuky A.B. Ilepbimkuna/
T.A. Xannanosa, H.K. Xannanos. — M. JIpoda, 2017.

9. Mapon A.E. ®usuka.8 ki.: aunaktudeckue Marepuainl/ A.E. Mapon, E.A. MapoHn. —
M. JIpoda, 2017.

10. Qunonosny H.B. ®usuka. 8 k. : Terpanp st 1a60paTopHbIX paboT K yu4eGHUKY
A.B. Ileppiikuna/ H.B. ®dunonosuy, A.I'. Bockausn. — M.: Ipoda, 2018

11. [ypeimesa H.C. Pusuka. 8 xi. Ilposepounbie u kouTponbHble pabotsl/ H.C.
[Typeresa, O.B. Jlebenesa, H.E. Baxesckas. — M.: [Ipoda, 2014

12. C60?HI/IK 3ama4 no ¢usuke 7-9 k. A.B. Iepeikun; coct. I'.A. Jlonnosa.-M.: Ms3n.
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HurepHer-noaaep:kka Kypca Gu3nku

No FHasBanue caiita ONEeKTPOHHBIN azipec

1. Kosuexuwmst LIOP http://school-collection.edu.ru

2, Komnexkuus «EctectBennonayunsie | http://experiment.edu.ru —
OKCIIEPUMEHTBI»: HU3HKa

3 Mup ¢uzuku: pusndeckuit http://demo.home.nov.ru
OKCIIEPUMEHT

4. Ceprep xadenpsr ob1el Gpusuxu http://genphys.phys.msu.ru
dusdaxka MI'Y: pusuuecknii
MPaKTUKYM U JIEMOHCTpAIIH

S. YPOKH 110 MOJICKYJISIPHOM (hU3HKe http://marklv.narod.ru/mkt

6. Pusuka B aHUMAIHIX. http://physics.nad.ru

1. HuTepHeT ypoku. http://www.interneturok.ru/distancionno

8. PuznKa B OTKPHITOM KOJUIEIKE http://www.physics.ru

9. [Tazera «®uzuka» M3gareabckoro http://fiz.1september.ru
noma «IlepBoe ceHTOPs»

10. Komnexuusa «EctectBenno-nayunsle | http://experiment.edu.ru
SKCHEPUMEHTBI»: (hU3HKa

11. BupTyanbHblit MeTOqUYECKHH http://www.gomulina.orc.ru
KaOUHET yunuTelss GU3UKH U
ACTPOHOMHUH

12. 3ajgauu 1o GusMKe ¢ peleHusMU http://fizzzika.narod.ru

13. 3anumarenbHas Gusnka B Borpocax | http://elkin52.narod.ru
¥ OTBETax: CaUT 3aCIy)KEHHOIO
yuurenss PO B. Enbkuna

14. 3FOqHaH (GU3UKO-TeXHUYECKAs http://www.school.mipt.ru
uikoJia npu MOTU

15. Kabunet ¢puzuku Canxr- http://www.edu.delfa.net
IleTepOyprekoii akageMun
HOCTIUIUIOMHOTIO MTeJIJarOrHYeCKOTo
o0pa3oBaHUs

16. Kadenpa u naboparopus ¢pusuku http://tizkaf.narod.ru
MHNOO

17. KBaHT: HayYHO-IIOMYISIPHBIH http://kvant.mccme.ru
(M3UKO-MaTeMaTHYECKUH JKypHAal

18. WHudopmalimoHHbIe TEXHOJIOIUY B http://ifilip.narod.ru
npenojaBanuu Gusuku: cair M. 5.
PununnoBoi

19. KnaccHas usuka: cailT yauresst http://class-fizika.narod.ru
¢usuku E. A. Bagnunoit

20. KpaTkuii cipaBOYHHK 1O GU3HKe http://www. physics.vir.ru

21. Mup dpuzuku: pusznueckuii http://demo.home.nov.ru
€

KCTICPUMEHT




22. (O6pasoBaTenbHbIi cepBep http://optics.ifmo.ru
«OnTHkay

23. O6yuqarorme Tpéxyposresbie Tectsl | http://www. physics-regelman.com
o gusuke: caiit B. . Perensmana

24. Onnaitn-npeoOpaszosarens equuun, | http://www.decoder.ru
U3MEPEHUsI

23. PerronayibHbIN LIGHTP OTKPBITOrO http://www. phys.spb.ru
pusmueckoro odpazoBanus

usnyeckoro dakynaprera CII6IY

26. (Cepsep xadenpsl 061l Gpusuku http://genphys. phys.msu.ru
dusdaxa MI'Y: pusnpakTiuky™m u
JIeMOHCTpaIin

27 Teopust OTHOCHTEIHLHOCTH: http://www.relativity.ru
WnrepHer-yueOHUK 110 Gu3nKe

28. TepmonrHamuka: 3JeKTPOHHBIN http:// fn.bmstu.ru/phys/bib/I-NET/
Y4eOHUK 1o Pu3mKe 1j1st 7-ro U 8-ro
KJIaCCOB

29, YPOKHU 110 MOJIEKYJISIpHOM (hr3HKe http://marklv.narod.ru/mkt/

30. Pusuka B aHUMAIHSIX http://physics.nad.ru

31. ®usuka B IHTepHETE: KypHAI http://fim.samara.ws
«JlanmxecT»

32. duszuka BOKpyr Hac http://physics03.narod.ru

33, dusuka s yuureneii: cair B. H. http://fisika.home.nov.ru
Eroposoii

34. Pusnka.py: CaluT WIS yYaruxcs u http://www.fizika.ru
rpenojanareneii Gu3uKu

335. ®usuka cTyJeHTaM U lKonbHUKaM: | http://www.physica.ru
caiit A. H. Bapruna

36. DU3UKOMIT: B IIOMOIILb http://physicomp.lipetsk.ru
HauuHarueMy GU3uKy

37. DIEeKTPOIMHAMHUKA: YUEHHUE C http://physics.5Sballov.ru
yBJI€UEHUEM
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'pexXMepHble aHUMAaIMU 1
U3yaJu3aliu 10 QU3KKe,
OIIPOBOXKIAIOTCS TEOPETUIECKUMHU
OBSICHEHUSIMHU.

O O W = BHlw <

JlaGoparopHoe o6opyaoBanue

Knacc Tembl 1abopaTopHbIX padoT Heo0xoaumplii MUHEMYM
(B pacuere 1 KOMIUIEKT Ha 2 YeJl.)
8 CpaBHeHne konmuecTBa TEIUIOTH Tipu | - Kamopumerp —1
KJIace | CMELIMBAHUU BO/IbI pasHoi | - MeHnsypka —1
TEeMIIEpaTyphl. - Tepmomerp —1
- CrakaH ¢ ropsiueit Bojgoit —1
- CrakaH ¢ X0JI0JJHO# BOIOM —1
M3mepenne yaenpHOM TEIUIOEMKOCTH | - MeTainyecKkoe TeI0 Ha HUTH -1

=

BCPAOro teia.

- Kanopumerp -1

- CTakaH ¢ X0JIOJIHO# BOAOM -1
- Becsl, paznosec -1

- Cocya ¢ ropsiueid Bojoi -1

- Tepmomerp -1

(a1

ISMEPCHNE CUJIbI TOKA B €€ Pa3sInYHbIX
qacCTKax.

A

W3mepenue oTHOCUTENIBHOM | - Tepmomerp -1
BJIQKHOCTHU BO3J1yXa. - Kycouek BathI -1

- CrakaH ¢ Bojoit -1

- [lcuxpomerpuueckas Tabiwuna -1
COopka  snexrpmueckoit 1enu u | - Mcrounuk nuranus (4,5 B) -1

- Amniepmertp -1

- Kimroy -1

- DJIeKTpruYecKas JamIouka - 1
- CoelMHUTENIbHBIE IPOBOJA -1

==

I3mepenne HaIlpsDKEHUs Ha
PasIUYHBIX YYacTKaX 3JIEKTPUYECKOM
[CIIN.

—

‘Ucrounuk nutanus (4,5 B) -1

- Kirou -1

- Amriepmerp -1

- Bosibrmerp -1

- JIB€ TaMITIOYKH Ha MOACTaBKe -1
CoenuHuTeNIbHBIE TPOBOAA -1

Lo |

'eI"y.HI/IpOBaHI/IC CWJIbI TOKA pCOCTATOM.

- Ucroynuk nutanus (4,5 B) -1




- Peocrar -1

- Amniepmerp -1

- Ko -1

- CoeuHUTENBHBIE TIPOBO/IA -1

W3mepenue conpoTusjieHus | Mcrounuk nuranwus (4,5 B) -1
IIPOBOJIHUKA npu nomouy | - Peocrar -1
aMIIEpMETpa U BOJIBTMETpA. - BoampT™meTp -1

- Pesucrop -1

Kirou -1

- Amniepmerp -1
- CoeuMHuUTENIBHBIE TPOBOJIA - 1

iaw)

[3MepeHHre MOLTHOCTH U pabOThl TOKa
SJICKTPUYECKOU JlaMIIe.

=

- Mcrounuk nurtanus (4,5 B) -1

- Peocrar -1

- Kumroy -1

Amniepmetp — 1

- BoapT™erp -1

- CoequnHuTeNnbHBIE MPOBOAA -1

- DJieKTpHruecKasl JaMIia Ha IOoJICTaBKe - 1

()

"O0opKa 2JIeKTpOMArHUTa U UCIILITAHKUE
ro JeucTBusl.

(€]

- Mcrounuk nurtanus (4,5 B) -1

- Peocrar -1

- Kimou -1

- CoeHUTENBHBIE MTPOBOAA -1

- MaruutHas crpenka -1

- Jleranu st cOOpKU 2JIeKTpOMarHura -1

<

[3yueHue pabOTBI IJIEKTPUUIECKOTO
BUTATEJIsl [IOCTOSIHHOI'O TOKA.

=

- Mogensb anexkTpoasuraTess -1
- Peocrar -1

- Kirou -1

- Ucrounuk nurtanus (4,5 B) -1
- CoeqMHUTEIIBHBIE MPOBOAA -1

o

[3yuenue
WH30M.

U300paXKeHUs, J1aBaeMOTO

=]

- Cobuparotnast JimH3a -1

- OKpaH -1

- Kuirou -1

- Jlamriouka Ha moacTaBke -1
Jluneiika -1

‘Mcrounuk nurtanus (4,5 B) -1
- CoelMHUTEIIbHBIE NTPOBOJA -1

O YCTPOHCTBO YETHIPEXTAKTHOTO
JBUTraTellss BHYTPEHHEr O CrOPaHMUs
O TCUXPOMETP

Kanopumertpsl

TepMomeTpsI

Hab0p tBep/pIx Te

MepHbie cTakaHbl

O O O O

JeMOoHCTpalnoOHHOe 000py/10BaHHe

O DJEeKTpOMET]p

O DJeKTpOoCTaTUYECKUN MasiTHUK

o CynraH 31eKTpUYeCcKui

o Habop nanouek ajis a5eKTpu3anuu
(cTeks1/500HUT)

O DJeKTpocTaTHYecKasl JOPOKKa

o MHMcrounuku Toka
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