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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCSd W OpPraHU3alUI0 H3YyYEHHs
(Gu3MKU Ha JESATeNIbHOCTHOW OCHOBe. B mporpamme mo ¢(usuke y4yuThIBalOTCA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yYaronInXcs.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, TOCKOJbKY (HU3MYECKHEe 3aKOHBI JIE)KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpaguei, BHOCHT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MM,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYeHHsI JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEYIOUIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBIICHHUS,

* OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'O UCCIIEA0BAHMS;

e UHTEPIIPETUPOBATH JJAHHBIE U UCIIOJIH30BaTh HAYUYHbIE JI0KA3aTEIbCTBA
JUTS1 TIOJTy4E€HUST BBIBOJIOB.

enu wu3ydenuss ¢GU3MKA HAa YPOBHE OCHOBHOIO 0OIIEero 00pa3oBaHUA
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnerun Munucrepctsa npocsemienust Poccuiickoii @enepanuu (MpoToKos OT 3
nekadps 2019 r. Ne [IK4BH).

Ieaun n3zyyenus pusuku:

e IpUOOpPETEHNE MHTEpECa W CTPEMJICHHA OOydYaroumxcss K HaydyHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e PA3BHUTHEC MPEJACTABICHUN O HAYYHOM METOJE MO3HAaHWS W (POpMHUPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;

e hopMUpOBaHKE HaAYYHOTO MHUPOBO33PCHUS KaK pe3ysIbTaTa M3y4YeHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e hopMUpOBaHHME TPEACTAaBICHUNW O POAU (DU3UKH I Pa3BUTUSA JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

epa3BUTHE  TMpPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyueit
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

JlocTkeHne 3TUX IeeH mporpaMmbl 10 (U3WKE HA YPOBHE OCHOBHOTO

o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIOIUX 3a4ay:

eipuoOpeTEHNE 3HAHUW O  JHMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

o IPUOOpPETEHNE YMEHHM OIMUCHIBATH U OOBSACHATH (PU3MYECKUE SBICHUS C
UCIIOJIb30BAaHUEM MOJTYUYECHHBIX 3HAaHUH;

¢ OCBOGHHE METOJIOB pEIICHHS MPOCTEHIIMX pacuy€THBIX 3a7a4 ¢
UCTIOJIb30BaHUEM (U3MYECKUX MOJENel, TBOPYECKUX ¢ TMPAKTUKO-
OpUEHTUPOBAHHBIX 33]1aY;

e Pa3BUTHE YMEHUU HAOJIOJaTh MPHUPOJHBIC SBICHHUS M BBIMOJIHAThH OIbBITHI,
nabopaTtopHble  PabOTBl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHHUSI C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOThl ¢ MHPOpManuend (U3MUECKOTO COJEp KaHMS,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

¢ 3HAKOMCTBO cO c(epamu npodecCHoHaNbHON eITeIIBHOCTH, CBSI3aHHBIMH C
¢u3uKOi, W COBPEMECHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha u3yuenne ¢pusuku (0a30Bblii YpOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoauTcs 136 wacoB: B 7 kinacce — 68 gacoB (2 yaca B HEZIENIO), B 8
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX PabOT U OMNBITOB € YYETOM HMHAUBUIYATBHBIX OCOOEHHOCTEMU
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.

B 7,8 xmacce oOyuaeTcst 2 4enoBeKa ¢ OrpaHUYCHHBIMU BO3MOKHOCTSIMHE 3JI0POBBS C
muarno3om 3I1IP (umeer 3akmouenue [IMIIK). Ha ypoke Begetcst koppekunonHas padbora ¢
stMu oOydaromumcst (cM. [Ipunoxenwne 1).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHOHayuUHBI METOJ MO3HAHUSA: HAOJIOJIEHHWE, IOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U NPOLEaypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJeHHUSI 0 CTPOCHUH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSX)KEHUE U OTTATKHBAaHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOTIOJEHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUM. Pacyér myTtu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna kak XapakTepuCTHUKa B3auMojJeicTBus Tell. Cuia ynpyroctTd UM 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimoil. PaBHoxelcTByromas cui. Cuiia TpeHUsl.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HaOGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJCHCTBUU TEI.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpemHEW CKOPOCTH CKOJBKEHHS Opycka WU MIapuKka IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa CONMPUKACAIOIIUXCS MOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, XKUAKOCTAIMU W raszamu. 3akoH Ilackans. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00BbEMA MOTrPYKEHHOM YacTu

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TeJl: NJABAHUE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.
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Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOU B
AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH CHUJIBI,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MmomHoCTh. JHEprus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABMKEHHU Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BrHyTpeHHsisi sHeprus. CrnocoObl W3MEHEHHMs] BHYTPEHHEH SHEPIruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAaHUE KPUCTALUIMYECKUX BEIIECTB. YJAEIbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAsI TETJI0Ta CTOPaHUs.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CHUJT MOJIEKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue sBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJTHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CUJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snextpryeckux 3apsoB. DJIEMEHTApPHBIN AJIEKTPUUECKUN 3aps.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KUJKOCTSIX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

Pabora wu wMomHOCTE dJeKTpudeckoro Toka. 3akoH JDxoymns—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJ€ AJIEKTpUYECKOro Toka. lIpuMeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue aeKTpoMarHuTHON uHAyKIuu. [Ipasuno Jlenua.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3aps>KEHHBIX TEII.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUMN TOK B HKUJKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.

L X N o Uk WD R
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEM IIOCTOSHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JTARTICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia I CHIBI TOKAa MPU MNapaJIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17.

18.
19.
20.
21.

OnbITEl, JOEMOHCTPUPYIOUIME 3aBUCHMOCTb CHJIBI  B3aUMOJECUCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

N3y4yenue nerucTBrst MarHUTHOI'O MOJI HA IIPOBOJHUK C TOKOM.
KoHcTpynpoBaHue U n3ydeHue padboThl JJIEKTPOIBUraTENIS.

N3mepenue KIII 351eKTpoABUTaTEIbHOM YCTAHOBKH.

OneITel IO KCCIIENOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM HMHIYKLUU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue Gpu3MKM HAa ypOBHE OCHOBHOI'O OOIIEro 0O0pa30BaHMs HAMPABIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YaCcTHUIO B OOCYXXJICHHHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUECKHX KAueCTB (PU3MUECKOW HAyKU: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYy4YHOW JIOOO3HATENBHOCTH, WHTEpECAa K HCCIE0BATEIIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuUil O€30MacHOr0 TMOBEACHUSA Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPAKTHUYECKUX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrHYe€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelieHus;

e 8) amanTanum K HU3MEHSIOIMIUMCH YCJOBHUSAAIM CONMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPHU BHINIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JesITeNIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO PA3BUTHUA B NPUOOPETEHUH HOBBIX (UIUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  y4eOHBIC  JICHCTBUS,  PETyJISTHBHBIE
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



eBBISIBISITh M XapaKTepH30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB
(siBIEHUM);

e YCTAHABJIMBATh CYIIIECTBEHHbIM MPU3HAK KiIacCU(PUKAIMU, OCHOBAHUS JIS
000011IeHHs U CPAaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B pacCMaTpuBaeMbIX (akTax,
JAHHBIX U HAOJIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

 BBISIBJISITh TPUYMHHO-CIIC/ICTBEHHBIE CBSI3M TNPU HM3YYEHUU (HUBUIECKUX
SIBJICHUW U TIPOIIECCOB, JENaTh BBHIBOJbBI C UCIIOIB30BAHUEM JEIYKTUBHBIX
U WHAYKTUBHBIX YMO3AKIIOUCHHM, BBIJIBUTAaTh THUIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIUYNH;

e CAMOCTOSTEJIBHO BBIOMpATh CIIOCOO pelieHus yueOHo# (u3nueckoi 3amauu
(cpaBHEHHE HECKOJILKMX BapUaHTOB pelleHus, BbIOOp Haubosee
MOJAXOASIIETO ¢ YYETOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbckue 1eiCTBUS

e ICTIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIILCKUN HHCTPYMEHT TTO3HAHHS;

¢ IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN
bU3UYECKU IKCIIEPUMEHT, HEOOJIbIIIOe HWCClIe0BaHuEe (PU3UIECKOTO
SIBJICHUS;

e OIIECHMBATh HA MPUMEHUMOCTH U  JIOCTOBEPHOCTh  HH(OPMAIIUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

e CAMOCTOSITENIbHO (POopMynHupoBaTh OOOOIIEHHS W BBIBOJABI 1O PE3yJIbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

e IPOTHO3UPOBATh  BO3MOXKHOE  JajbHElIee  pa3BuTHE  (HUUUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

e IPUMEHSATh PAa3JIMYHbIE METO/bl, HHCTPYMEHTBI M 3alpOChl MPHU IOUCKE U
orOope WH(POpPMAIUA WA NAHHBIX C y4ETOM MPEIIOKEHHOW Y4eOHOM
bu3ndeckoi 3a1a4m;

e AHATTU3UPOBATh, CHUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

e CAMOCTOSITEIbHO ~ BHIOMpATh  ONTUMAIbHYIO  (OpPMY  TPEACTABICHHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TharpaMmMmaMu, HHOU rpaduKoi U MX KOMOWHAITUSMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

eB XOJ€ OOCYXJeHHs ydyeOHOro marepuana, pe3yJbTaToB JabOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBbI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIC Ha pEIICHHE 3aJaud U TOJJIepKAHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



* COIIOCTABIIATh CBOM CYXKJICHHS C CYKICHHUSIMU JIPYTUX YYACTHUKOB JUANOra,
0OHapy’KUBATh Pa3JIMYUE U CXOACTBO MMO3UIIMIA;

e BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

¢ IyOJIMYHO MPEJCTABIATh PE3YJbTATHl BBIOJHEHHOTO (PU3NYECKOrO ONBITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

e IOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHJIMBUyaTbHOU
paboThl MpHU PelIeHH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

e IPUHUMATH L€ COBMECTHOM J€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS 11O
e€ JOCTIKEHHIO: paclpelessiTb poJikd, OOCYXJIaTh MpOLEcChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

¢ BHITIOJIHATH CBOKO YacTh pabOThI, JOCTUTas Ka4eCTBEHHOI'O pe3yibTaTa Io
CBOEMY HAINpPABJICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

¢ OIICHMBATh KayeCTBO CBOEr0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

¢ BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMUX IS
perieHust Gu3NUeCKUX 3HAHUM;

¢ ODUEHTUPOBATHCA B  PA3NIMUHBIX  MOAXOJAaX  TMPUHATUS  PEIICHHM
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

¢ CAMOCTOSITEIIbHO COCTaBIIATh AJTOPUTM pelieHus: (HU3NUECKON 3a7aud WM
IUTAaHA WCCJIEOBAHMS C YUYETOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHIH;

e JICTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:

e 1aBaTh aJICKBATHYIO OIEHKY CUTYAIlMU U TpeJjiararh 1jiaH e€ N3MEHEHNUS,

¢ OOBSICHATh  MPUYUHBI  JOCTIKEHUS  (HEAOCTIDKEHHWs)  pe3yJbTaToB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTHh KOPPEKTHBBI B JCSATEIHHOCTH (B TOM YHCIIE B XOJ BBHITIOJHCHUS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

e OIICHUBATH COOTBETCTBUE PE3YJbTATA IIEJH U YCIOBUSIM;

e CTAaBUTH Ce0S1 HA MECTO JIPYrOro YEJIOBEKa B XOJIE CIOpa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHSI ¥ JIOTUKY JPYTOro;



e IPU3HABATh CBOE MPaBO HA OIIMOKY NPH PElICHUU (PU3NYECKUX 3a/1a4 UM B
YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xoHy o6yuenust B 7 kjacce npeIMETHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e ICTIOJIb30BaTh MOHATHUA: (PU3NUYECKUE U XUMUYECKHUE SIBJICHUSI, HAOI0/ICHHE,
AKCIEPUMEHT, MOJIEJb, TUNOTE3a, CAUHUIBI (PU3UUECKUX BEJIMYUH, aTOM,
MOJICKYJIa, arperaTHbie COCTOSIHUSI BemecTBa (TBEpPIOE, IKHUJIKOE,
razoo0pa3Hoe), MexaHU4eCKoe JIBIKeHHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NPSMOJIMHEHHOE), TPAaeKTOpHUs, PaBHOJEHUCTBYIOIIAs cuia, Jaedopmarius
(ympyrasi, TiIacTH4ecKas ), HeBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

epaznnuath sBICHUS (MUddy3us, TENI0BOE NBUKEHHUE UYACTHI[ BEIICCTBA,
paBHOMEpPHOE  JIBUKEHHE, HEPABHOMEPHOE  JIBUKEHHUE, HWHEpIHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalllcHUs, TMepefaya JaBji€HUS TBEPJABIMU TEJaMH, >KUJIKOCTAMHU W
razamu, arMocepHoe JaBJeHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW PHEPruM) MO OMHCAHHMIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

epacmo3HaBaTh MPOSIBIIEHWE  M3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI JBUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKUBOM U HEXUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JaBJICHUS Ha KUBOW OpraHU3M, IUIABaHUE PHIO, phIYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;

e ONTUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (DU3MYECKUE SBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIECTBA, BpEMs,
IIyTh, CKOPOCTb, CPEAHSASI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIA TSKECTH, BEC
Tela, cuila TpPeHWs, MAaBieHue (TBEpIOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYECKass pabdoTa, MOITHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbl, KO3(PQUIMEHT TOJEe3HOro JACHCTBUS MEXaHH3MOB,
KMHETUYEeCKasi W MOTEHUUAJIbHAS JHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYWHAMH,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEHN (DU3NYECKUX BEJIMYUH;

e XapaKTepU30BaTh CBOMCTBA Tes, (U3UYECKUE SBICHUS U MPOIECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,



3akoH [lackansi, 3akoH ApxuMmesa, MPaBUJIO paBHOBECHUs pbiyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYeCKOMH
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUCHIBATh €r0 MATEMAaTUUECKOE BhIPAKECHUE;

e O0BSICHITH (PU3MUECKUE SIBJICHUS, MIPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U
B KOHTEKCTE€ CHUTyallUd MPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB C OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelaTh pacu€THbIC 3aa4u B 1—2 JeMCTBUSI, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAKOIINE (DU3WYECKUE BEJIUYMUHBI: HAa OCHOBE aHajau3a YCIOBHS
3a/1aud  3aMHUChIBaTh KPAaTKOE YCJIOBUE, TOJCTABIATh (puznueckue
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]a4, OICHUBATh PEATUCTUIHOCTh
MOJIy4eHHON (DU3NUECKON BETUUUHBI;

e paCro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TPH TOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYEHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN Wi HU3HUIECKUX
CBOMCTB Tes: GOopMyIHpOBaTH MPOBEpPAEMbIEC MPEANOTIOKEHUs, COONPATh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYyI0BaHUS, 3aIIUCHIBATh X0 OMbITA U
dbopMynHpoBaTh BHIBOBI

¢ BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BPDEMEHHU, MACChI Tela, 00bhEMa,
CWIBl M TEMIIepaTyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX
npuOOpOB, 3alUCHIBATh TOKa3aHUS MPUOOPOB C Y4ETOM 3aJaHHOMN
a0COIOTHOM MOTPEITHOCTH U3MEPEHUH;

e IPOBOJIUTH MCCJIEOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKOW BEIUYHHBI OT
IPYrol C UCIHOJIb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JBWXKYILETOCs Tela OT BPEMEHHU JBUKEHHS TeJa, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TEJl, CUIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMaA
NOTpyKEHHON YacTH Tesa U OT IUIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4acTBOBATh B
IJITAHUPOBAHUM  y4eOHOTO UCCJIEJAOBaHUS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh



pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DHU3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI;

¢ IPOBOJIUTH KOCBEHHBIE W3MEPCHHUS (PU3NYECKUX BENMWYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO TEJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CHJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHUIMEHT TMOJIE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJHCAYyS MPEIOKEHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOMW BEJTUYMHBL

e COOJIFO/IaTh TIPaBWJIA TEXHUKU OE30MACHOCTH IMPHU padboTe C JabopaTOPHBIM
000opy10BaHUEM;

e YKa3bIBaTh MPHUHITUILI JICHCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJBMYKHBIA U HETTOABUKHBIN 0JI0K, HAKJIOHHAS TUIOCKOCTH;

e XapaKTEPHU30BaTh  TMPUHIMIIBI  JCHCTBUS  HW3YYCHHBIX TNPUOOPOB |
TEXHHYECKUX YCTPOMCTB C ONMOPOM Ha HMX ONUCaHUsA (B TOM 4YHCIIE:
MOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJAA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
O CBOMCTBaX (U3MYECCKUX SBICHUN W HEOOXOIAMMbIC (pH3MUECKHe 3aKOHBI
Y 3aKOHOMEPHOCTH;

o IPUBOIUTH TIPUMEPHI (HAXOAUTh WH(HOPMAIIHIO O TPUMEpax) MPAKTHIECKOTO
UCTIONB30BaHUS (PU3UYECKUX 3HAHWW B TIOBCETHEBHOW JKWU3HU IS
obecrieueHus: OE€30MaCHOCTH TpH  OOpallleHHMH ¢ TpudopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOTO MTOBEICHUS B OKPYIKaIOIIEH cpejie;

¢ OCYIIECTBIISATh OTOOpP HCTOYHUKOB WHpopMaruu B UMHTepHEeTE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

* CTIOJIH30BaTh TP BBHIMOJHEHWN YYEOHBIX 3aJaHUl HAyYHO-TIOMYJISPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHWs, CIOPABOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC KpPATKHE MHCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJMYHO JeJaTh KPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BAThH



W3YYEHHBIA TOHATUHHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

e[IpYM BBINOJIHEHUH Y4YE€OHBIX MPOEKTOB M HCCIEJIOBAHUNA pPACIPEAENITh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHUEM IIJJaHA JCUCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  TPYIIbI,  BBICTPAaUBATh
KOMMYHHMKAaTHBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

* CTIOJIb30BaTh MOHSATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(Hble TeJa, HACBHIIEHHBI M HEHACHIIEHHBIA TMap, BIAXKHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKUI 3apsl, dJIEKTPUUECKOE MOJIE, TPOBOIHUKU
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e paznuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXaThe, TerUionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAaHUE, KANWUISPHbBIC SBJICHHS, HUCIIAPEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpUCTauM3anus (OTBEpACBaHUE), KUIICHHE,
TeIuIonepeaayda (TEIIONpPOBOAHOCTS, KOHBEKIIUS, U3IIyYEHHUE),
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apsA0B, NEHCTBUS IEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE MAarHuTOB, JEHCTBHE
MarHMTHOI'O IOJI HA IPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs WHIYKIIHS)
[0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

epacrno3HaBaTh MPOSABIEHUE  U3YYEHHbIX  (U3MUECKUX  SBICHUH B
OKpY’)XalollleM MHupe, B TOM 4Hcle (U3HUECKUE SBJICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSDKEHHME W KAalWUIAPHBIE SBICHUS B IPUPOJE,
KpUCTaJIBl B Tpupoxae, uznydenue ConHma, 3aMmep3aHUEe BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHUE POCHI, TyMaHa, HHEsI, CHETa, SJICKTPUYECKHUE
ABJIEHUSI B aTMoc(epe, dJIEeKTPUUECTBO >KUBBIX OPraHU3MOB, MarHWTHOE
noje 3emiH, Apeld MoICOoB, pOJb MAarHUTHOTO TOJS s KU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IIEPEBOAUTH NTPAKTUYECKYIO 3a]a4y B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

* OMMCHIBATh M3YYECHHbIE CBOMCTBA Tel U (U3MUYECKUE SIBICHUS, UCTOIb3YS
¢usnyeckue BeIUUYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTUS, KOJIHMUECTBO
TEIJIOTHI, YJElIbHasg TEIUIOEMKOCTh BEIIECTBA, YyHAEJIbHAs TEILIOTa
IUIaBJICHMS], yJeJabHAas TEIJIOTa NapooOpa3oBaHMs, YJeidbHAas TEIIOTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM



MAallluHbI, OTHOCHUTEJbHAS BIAXKHOCTH BO37yXa, AJICKTPHUSCKHUHA 3apsj,
CHJIa TOKa, JJCKTPUUYCCKOE HAIPSIKEHUE, COMPOTHUBICHUE IPOBOTHUKA,
yIEeThbHOE  COMPOTHBJICHHE  BEMIeCTBA, pabora ©W  MOIIHOCTH
ANIEKTPUYECKOTO0  TOKAa), TPH ONHCAHWHM TPABWIBHO TPAKTOBATH
(U3HYECKHUI CMBICIT MCTIOIB3YEMbIX BEIMYHMH, 0003HAYCHUS W CIHHUIIBI
(GU3HYECKNX BEIMYWH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO
(GU3HYECKYI0 BEIUYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBHCUMOCTEH (DU3UUECKUX BEITMYNH;

e XapaKTEpHU30BaTh CBOWCTBA TeJl, (U3MUYECKHE SBJICHUS U TPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC ITOJIOKCHUS MOJICKYJISIPHO-KHUHETHYCCKON TEOpHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
yYpOBHE), 3aKOH COXpaHCHHUs 3apsia, 3akoH Oma JijIs ydacTKa IeNH, 3aKOH
Jbxoyns—JleHmia, 3aKOH COXpaHEGHHsI JHEPIHMHM, TIPH OTOM JaBaTh
CIIOBECHYIO0 (hOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTEMaTHYECKOE
BBIPQKCHUE;

¢ O0BSICHATh (U3MYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM 4YHCIIC U B
KOHTCKCTE CHUTYyalluii MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BsICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ omnopod Ha 1-2 M3y4YEHHBIX CBOWCTBA (PUBUUECKHUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e peIIaTh pacyETHBIC 3a7a4u B 2—3 JAEHCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBatONIMEe (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHallh3a YCIOBUS
3a/layy 3alUChIBaTh KPATKOE YCIOBUE, BBISBISATH HEOCTATOK JAHHBIX JJIS
pelieHus 3aadu, BRIOMpATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS €€
pelIeHus, MPOBOAUTH pPacy€Thl W CPABHUBATH IMOJYYECHHOE 3HAUYCHHE
(bu3nuecKoi BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MPH TMOMOIIH
¢u3HUeCcKrX METO/OB, HWCIIONB3Yysl OMHMCAHWE WCCIEIOBAHUS, BBIICIATDH
poBEpsieMOEe  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTh TOPSAKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

e IPOBOJIUTH OMBITHI 10 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WM HU3HIECKUX
CBOMCTB Te (KamwUIsIpHBIC SBICHUS, 3aBUCUMOCTD JIABJICHHS BO3yXa OT
ero o0bpEmMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEeBAHUS
NpU W3IYYCHHH OT IBETAa W3IyYaromie (MOTJIOomaromiel) MOBepXHOCTH,
CKOPOCTh MCHApeHHsI BOJLI OT TEMIIEPATyphl KUAKOCTH W TUIOMIAAn &
MOBEPXHOCTH, JJCKTPHU3AIUs TEeI W B3aWUMOJCHCTBUE JIICKTPUUECKHUX
3apsAI0B, B3aUMOJICMCTBHE TIOCTOSHHBIX MAarHWTOB, BU3YyaJIH3aIus
MarHUTHBIX TIOJIEH TTOCTOSTHHBIX MAarHUTOB, JIEHCTBUS MarHUTHOTO TIOJIS HA
MPOBOJHUK C  TOKOM, CBOMCTBa  JJIEKTPOMAarHuTa,  CBOMCTBa



ANEKTPOJABUTATENS TMOCTOSHHOTO TOKa): (OpPMYIHUPOBATH MPOBEPSIEMBbIC
MIPEIOJIOAKEHHUS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pyI0BaHus,
OMUCHIBAThH XOJI OMbITa U (POPMYJIHPOBATH BHIBOII,

e BBITIOJIHATH MPSMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3JyXa, CHWJIBI TOKA, HANPSIKEHUS C HCIOJIb30BAHUEM aHAJIIOTOBBIX
npubOpOB M JATYMKOB (DU3MYECKUX BEIWYUH, CPABHUBATH PE3YyJbTATh
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

e IPOBOJAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIPYroil ¢  UCIHOJB30BAaHHUEM  NPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
COINPOTHUBIICHUS IPOBOJHUKA OT €ro UIMHBI, IUIOMIAAX TMOIEPEYHOTO
CEUCHU U YAECIBbHOIO COMPOTUBIICHUS BEIIECTBA ITPOBOJIHUKA, CUJIbI TOKA,
UIYyLIETO 4Yepe3 IMPOBOAHUK, OT HANPSIKEHUS Ha  MPOBOJHHUKE,
MCCIIEJOBAHME TOCJIEIOBATEIIBHOIO M  IMAapajuIEJIbHOTO  COCAUHEHUU
IIPOBOJIHMKOB): TIJIAHUPOBATh HCCIEJIOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPeIIoKeHHOMY IIaHy, (UKCHUPOBATh
pe3yabTaThl TOJIYdEHHOW 3aBUCUMOCTH B BHJI€ TaOiUI[ U Tpadukos,
JIeJIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIIEIOBAHNS;

¢ IPOBOJAUTHL KOCBEHHBIC W3MEpCHHUS (U3UYECKUX BeIUUUH (yAeibHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE IMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKa): TUIAHHPOBATH HM3MEPEHHs, COOUpaTh
JKCIIEPUMEHTAJIBHYK0 YCTAHOBKY, CIEAys NPEII0KEHHOM MHCTPYKLHU, U
BBIYMCIISATh 3HAUEHUE BEJINYNHBI,

e COOJIIO/IATh TIPAaBWJIA TEXHUKH O€30MACHOCTH IMpHU padoTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e XapaKTEpHU30BaTh TMPUHLMIMBI  JCHUCTBUS  W3YYCHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHcaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHUS IOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpMETP,
BOJIBTMETP, CUETUHMK BJICKTPUYECKOU 3SHEPrUH, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpPHI, HATPEBATEIBHBIE AIIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIAMMBIC
dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh MPOCTBIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIC
npuOOpsl MO CXeMaM © CXEMAaTHYHBIM pPHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, NCHUXPOMETP, TMTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI SJEKTPUUECKUX
LEMEN ¢ MOCIEN0BATEIBHBIM U MAPAJUICIBHBIM COCIUHEHUEM JJIEMEHTOB,
pasiinyas ycjaoBHbIE 0003HAUEHUS SJIEMEHTOB JICKTPUUECKUX 1ETICH;



e IPUBO/IUTH NPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOrO
UCIIOJIb30BaHUSl (U3MYECKUX 3HAHUW B IOBCEAHEBHOM JKM3HU A
oOecrieyeHusi 0€30MAaCHOCTH MpU  oOOpamieHMHM ¢ npudbopaMu U
TEXHUYECKUMHU yCTPOICTBAMHU, COXpPAHEHHUS 3A0POBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO MOBEACHMS B OKPYKaIOILEH CpeJie;

¢ OCYIIECTBIISATh  MOUCK HMHPOpMalUUd  (PU3NYECKOTO  COAEpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJHUTENIbHBIX ~ MCTOYHUKOB  BBIAENATH HMH(GOpMAIUIO, KOTopas
ABJIETCS] MPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOI;

* ICTIOJIH30BaTh MpPH BBINOJHEHWN Y4EeOHBIX 3aJaHUil Hay4HO-TIOMYJISPHYIO
AUTEepaTypy (PU3NYECKOrO COJEp)KaHUs, CIpPaBOYHbIE MaTepHaIbl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTb COOCTBEHHbIE NHUCHBMEHHBIE M KpAaTKUE YCTHbIE COOOIICHMS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHUs, B TOM 4YHCIe NYOJIMYHO TMPEACTABIATH PE3YIbTaThl
NPOEKTHOW WJIM MCCIIEOBATEIbCKON NIEATETbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh MW3YYEHHBIM MOHATUMHBIA anmapaT Kypca (U3UKH,
COIIPOBOX/1AaTh BBICTYIUIEHUE MTPE3CHTALUEH;

e[IpY BBINOJIHEHUH YYEOHBIX TNPOEKTOB U HCCIEAOBAHUN (PU3NUECKUX
IPOILIECCOB pACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IOCTaBJICHHBIMU 3aJa4aMU, CJICIUTh 3a BBIIIOJHEHUEM IUIaHA JACUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JEsITeIbHOCTD IPYIIIbI, BEICTpPAauBaTh KOMMYHHUKATUBHOE B3aUMO/IEHCTBHUE,
HPOSIBIISIA TOTOBHOCTh paspenarb KOH(QJIUKTHIL.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

n/n

HaumenoBanue pa3aeioB U
TEM MPOrpaMmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢poswie)
o0pa3oBaTtejibHbIE

pecypchbl

JleATeIbHOCTD
€ y4eToM
paboueii
NMPOrpamMMbl
BOCIIUTAHMS

Pa3ne

J 1. ®u3uKa 1 e€ poJib B IO3HAHUU

OKPY:KaK0Iero Mupa

1.1

duznyeckre BEITMINHEI

bu6moreka [IOK
https://m.edsoo.ru/7f416194

MIPOCKTHBIC
3aJa4H,
HaIpaBJICHHBIC
Ha TOTOBHOCTH K
AKTUBHOMY
YYacTHIO B
00CYXICHUHT
00IIECTBEHHO
3HAYUMBIX U
STHYECKUX
po0bJem,
CBSI3aHHBIX C
MPaKTUYECKUM
MIpUMEHECHHUEM
NOCTHKEHUN
bu3uKu

1.2

EcrecTBeHHOHAYUYHBIN METO/L
NO3HAHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

IIPAKTUKYM,
HaIlpaBJICHHBII
Ha TOBBILICHHE
YPOBHs CBOEH



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

KOMIETEHTHOCTH
gyepe3
MPAaKTUYECKYIO
JeSITeTIbHOCTh

1.3

®du3uKa - HayKa O IPUpPOJIe

bu6moreka [IOK

https://m.edso0.ru/7f416194

JIAAJIOT,
HaINpaBJICHHbBIN
Ha MPOSBJICHUE
MHTEpeca K
HUCTOPHUH U
COBPEMEHHOMY
COCTOSIHUIO
pocCCUIiCKOM
buzmdecKoit
HayKu

Hroro no pazneny

6

Pasznen 2. IlepBoHayaibHble CBEIEHUS O

CTPOEHHH

BellecTBa

2.1

CTpOCHI/Ie BCIICCTBA

bubnuoreka [JOK

https://m.edsoo.ru/7f416194

IIPOCKTHBIC
3a/1a4H,
HaIpaBJICHHBIC
Ha TOTOBHOCTH K
AKTUBHOMY
YUYaCTHIO B
00CyXJIeHUU
00IIECTBEHHO
3HAYUMBIX U
ITHYECKUX
npobiem,
CBSI3aHHBIX C



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

MPAKTUYECKUM
MIPUMEHEHUEM
JIOCTHIXKCHUH
¢u3uku

2.2

JIBHM>KeHHE U B3aUMOJICHCTBHE
JaCcTHIl BENIECTBA

bu6moreka [IOK

https://m.edso0.ru/7f416194

MPAKTUKYM,
HaINpaBJICHHbBIN
Ha MOBBIIICHUE
YPOBHS CBOEH
KOMIIETEHTHOCTH
qyepes
MPAKTUYECKYIO
JIEATEIIbHOCTh

2.3

ArperaTHLIe COCTOAHUA
BCIICCTBA

bu6moreka [IOK

https://m.edsoo.ru/7f416194

JTAAJIOT,
HaInpaBJICHHbBIN
Ha MOTPeOHOCTH
B
dhopmMupoBaHUHT
HOBBIX 3HAHHI, B
TOM 4HCe
bopmMyIMpoBaTh
ujeu, MOHSTHS,
TUIOTE3bI O
(U3UIECKUX
00BbEKTaX U
SIBJICHUSX

Hroro no pazaeny

Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl

3.1

MexaHn4uecKoe JIBHKEHHE

bu6mmoreka [JOK

IMPOCKTHBIC



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

3aJa4u,
HaIPaBIICHHBIC
Ha TOTOBHOCTbH K
AKTUBHOMY
YYacTHIO B
00CyXJIeHUU
00111eCTBEHHO
3HAYUMBIX U
THYECKUX
npoOem,
CBSI3aHHBIX C
MPAKTHICCKHM
MIPUMECHCHHEM
NOCTHKEHUN
bu3uku

3.2

I/IHepHI/Iﬂ, Mmacca, IJIOTHOCThb

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

MPAKTHUKYM,
HaInpaBJICHHbBIN
Ha TOBBIIICHHE
YPOBHS CBOEH
KOMIIETEHTHOCTH
qyepes
MPAKTHYECKYIO
JeSITeNIbHOCTh

3.3

Cuna. Buner cun

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

JTIAJIOT,
HaInpaBJICHHbBIN
Ha MOTPeOHOCTh
B
dbopmMupoBaHUU
HOBBIX 3HAHMI, B



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TOM YHCIIe
dbopmynupoBathb
UJICH, TIOHSTHS,
THITOTE3HI O
buznIecKux
o0beKTax u
SIBIICHUSX

Hroro no pazneny

21

Paznen 4. /laBjienue TBEPABIX TeJl, JKUAKOCTEH U ra3oB

4.1

Hasnenue. [lepenaya naBiaeHust
TBEPBIMU TEIIAMH, KUKOCTIMH
¥ ra3zaMu

bu6mmoreka [IOK

https://m.edsoo.ru/7f416194

MIPOCKTHBIC
3a/1a4u,
HaIpaBJICHHBIC
Ha TOTOBHOCTH K
AKTUBHOMY
YYacTHIO B
00CYXICHUHT
00IIECTBEHHO
3HAYUMBIX U
STHYECKUX
npo0bJem,
CBSI3aHHBIX C
MPaKTUYECKUM
MIpUMEHECHHUEM
NOCTHKEHUN
bu3uKu

4.2

I[aBJ'IeHI/Ie KHUIAKOCTHU

bu6mmoreka [JOK

https://m.edso0.ru/7f416194

IIPAKTUKYM,
HaIlpaBJICHHBII
Ha MOBBILICHUE



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

YPOBHS CBOEH
KOMIIETEHTHOCTHU
qyepes
MPAKTUYECKYIO
JIeSTeTbHOCTh

4.3

ATMOcdepHOe naBieHNe

bu6moreka [IOK

https://m.edso0.ru/7f416194

JICIIOBAst UTPA,
HaIpaBJICHHAS
Ha MOTPEOHOCTH
B
(dbopMUpOBaHUH
HOBBIX 3HAHUM, B
TOM YHCJIe
bopMynupoBarth
ujeu, MOHATHS,
TUIOTE3bI O
(bU3UIECKUX
o0BbeKTax u
SIBJICHUSX

4.4

HeﬁCTBHe KHUAKOCTH U I'a3a Ha
l'IOl"p}I)KéHHOC B HHUX TCJIO

bubnuoreka [JOK

https://m.edsoo.ru/7f416194

JIICKYCCHSI,
HarpaBJICHHAsS
Ha MOTPeOHOCTH
B
dhopMupoBaHUHT
HOBBIX 3HAHHH, B
TOM YHCIIC
dbopmynupoBath
UJeH, IOHSATHS,
TUIOTE3bI O
buznuecKkux



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

00BEeKTax U
SABJICHUAX

Hroro no pazneny

21

Pa3nea 5. PaGora u MomHOCTb. DHEprus

5.1

PaGora v MomHOCTE

bu6moreka [IOK

https://m.edso0.ru/7f416194

MIPOCKTHBIC
3a/1a4H,
HaIpaBJICHHBIC
Ha TOTOBHOCTH K
AKTUBHOMY
YYaCTHIO B
00CyXJIeHUU
00IIIeECTBEHHO
3HAYUMEBIX U
STHYECKUX
npo0bJem,
CBSI3aHHBIX C
MPaKTUYECKUM
MIpUMEHEHUEM
NOCTHKECHUN
busuku

5.2

HpOCTLIe MCXaHU3MBbI

bubmuoreka [JOK

https://m.edso0.ru/7f416194

MPAKTUKYM,
HarnpaBJICHHbBIN
Ha TIOBBIIIICHHE
YpOBHS CBOEH
KOMIIETEHTHOCTH
qyepes
IIPAKTHYECKYIO
JIESATEIIBHOCTD



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

5.3 MexaHuuecKasi SHEpTHUs

bu6moreka [IOK
https://m.edsoo.ru/7f416194

JIeJIOBas UIpa,
HaIpaBJICHHAs
Ha OTPEOHOCTH
B
(dbopMupoBaHUH
HOBBIX 3HAHHI, B
TOM 4HuCJe
dbopMynupoBarth
UJie, TIOHSTHS,
THITOTE3HI O
buznyecKkux
o0beKTax u
SIBIICHHSIX

Hroro no pazneny

12

Pe3epBHOE BpeMst

JIeJIoBas Urpa
HaIpaBlieHas Ha
MpOsIBIICHUE
MHTEpeca K
UCTOPUU U
COBPEMEHHOMY
COCTOSIHUIO
poccuiickoi
buzndecKoit
HAYKH

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12



https://m.edsoo.ru/7f416194

8 KUIACC

n/n

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢possie)
o0pa3zoBare/ibHbIE

pecypchbl

JleATeIbHOCTH
C y4eToM
paboueii
NMPOrpamMMbl
BOCIIUTAHMS

Paznea 1. TensioBble ABJIeHUSA

1.1

CTpOCHI/IC M1 CBOMCTBA BEILIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

poJieBast urpa,
HaIpaBJICHHAS
Ha TOTOBHOCTH K
AKTUBHOMY
YYaCTHIO B
00CYXICHUHT
00IIECTBEHHO
3HAYUMBIX U
STHYECKUX
pooiem,
CBSI3aHHBIX C
MPaKTUYECKUM
MIpUMEHECHHUEM
NOCTHKEHUN
bu3uKu

1.2

TennoBbIe MPOIIECCHI

21

bu6moreka [IOK
https://m.edsoo.ru/7f4181ce

IIPAKTUKYM,
HaIlpaBJICHHBII
Ha TOBBILICHHE
YPOBHs CBOEH
KOMIIETEHTHOCTHU



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

qyepe3
MPAaKTUIECKYIO
JeSITeITbHOCTh

Hroro no pazneny

28

Pazjen 2. DiiekTpuyeckne u MATHUTHbIE

ABJICHUHA

DIIeKTpUYECKHE 3apsbl.
2.1 3apspKeHHBIC Tela U UX
B3aUMOJICHCTBHE

bu6mmoreka [IOK

https://m.edsoo.ru/7f4181ce

MPAKTUKYM,
HaINpaBJICHHbBIN
Ha MOBBIIICHUE
YPOBHS CBOEH
KOMIIETEHTHOCTH
yepes
MIPAKTUYECKYIO
JIeATEbHOCTh

29 ITocTOSIHHBIN 3IEKTPUUECKUN

TOK

20

bubnuorexa [JOK

https://m.edsoo.ru/7f4181ce

MIPOCKTHBIC
3a/1a4H,
HaIpaBJICHHBIC
Ha TOTOBHOCTH K
AKTUBHOMY
YUYaCTHIO B
00CyXIeHUU
00IIECTBEHHO
3HAYUMBIX H
ITHYECKUX
npobiem,
CBSI3aHHBIX C
MPAKTHYECKUM
MIPUMEHEHHEM



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

JOCTIOKCHUH
¢u3uku

2.3 MaruuTHble SABJIEHUS

1.5

bu6mmoreka [IOK

https://m.edsoo.ru/7f4181ce

JIMaJsor,
HaINpaBJICHHbBIN
Ha MOTPEOHOCTH
B
dbopMupoBaHUH
HOBBIX 3HAHHII, B
TOM YHCJIE
bopMynupoBaTth
UJICH, TTIOHSTHSI,
TUTIOTE3HI O
(bU3UIECKUX
o0BbeKTax u
SIBJICHUSX

2.4 DneKTpoMarHuTHasK UHIYKIIUS

bu6mmoreka [IOK

https://m.edsoo.ru/7f4181ce

poJieBas urpa,
HaIpaBJIeHHAs
Ha TOBBIIICHHE
YPOBHS CBOEH
KOMIIETEHTHOCTH
qyepes
MPAKTHYECKYIO
JESITeNIbHOCTh

Hroro no pasaeny

37

PesepBHOE Bpems

JAUCKYCCUA,
HaIllpaBJICHHAA
Ha MMPOABJICHUC



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

MHTEpeca K
UCTOPUU U
COBPEMEHHOMY
COCTOSIHUIO
pOCCHICKOM
¢buznueckoi
HayKH

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68

145




Ipunaoxenue 1

Koppexkunonnasi padora ¢ 00y4aomuMucs ¢ OrpaHN4YeHHbIMU BO3MOKHOCTSMM 310POBbSI
(3agepaKa NCUXUYECKOr0 Pa3BUTHS)

VYuamueca ¢ 3a€pKKOW ICUXUUYECKOTO Pa3BUTHUS JOJKHBI OCBOMTh DenepanbHblid  CTaHAAPT MO €ro
HU3LIEN TpaHUIIE.

3agauu KOppeKUMOHHOMN padoThI:

- B paMKax oOy4eHUs IpeIMETyY CIIOCOOCTBOBATh KOPPEKIIMY Pa3BUTHS aMSITH, BHUMAHUS, IOTHYECKOTO
MBIIICHUS;

- CMOcOOCTBOBATH BOCIIOIHEHHUIO IPOOEIOB MPE/IIIECTBYIOMIEro 00ydeHNs;
- Croco0CTBOBATh KOPPEKIIUH PerysITUBHBIX Y'Y /1.

KoppekiinonHas HampaBlI€HHOCTh YpOKa OCYIIECTBIISIETCS IMPEUMYIIECTBEHHO 3a CYET
MIPUMEHEHHS B TIpoIiecce 00yUEHHS CHCTEMBI METOANYECKUX MMPUEMOB, CIIOCOOCTBYIOIINX ONTHMAaJILHOMY
OCBOCHUIO 00YYAIOIIMMUCS COJIEPKAHUS TIPOTPAMMEI.

Beuny ncuxonorndecknx ocodoeHHoctel nereit ¢ OB3, ¢ 1enpio yCHiieH!s MPaKTHIECKOM
HaIPaBJIEHHOCTH 00YYEHHUS IPOBOIUTCS KOPPEKIIMOHHAs pab0Ta, KOTOpast BKIIIOYAET CJIeqyIonne
HANPaBJIEHUA:

- pa3BUTUEC HABBIKOB YTCHUA YCIIOBHA 3aJa4n: OCMBICIICHHOI'O,
- KOPPEKUHUA — pa3BUTHUEC ITaMATH, BHUMaHUA,
-pa3sBUTUC HaFH}IZ[HO-O6p33HOI‘O MBIIIICHUS, JIOTHYCCKOI'O MBIIIJICHU A,

- pa3BUTHE YMEHHS CPaBHUBATh, aHAIM3UPOBATH; BBIIEIATH CXOACTBO U pa3Inyie MOHITHN; YMEHNE
paboTath 1Mo CJIOBECHOW M MICHbMEHHON WHCTPYKIIHSM, aITOPUTMY; YMEHHE IIJIAaHUPOBATh CBOIO
JeSITeTbHOCTb.

- pa3BUTHE HHALMATHBHOCTH, CTPEMJICHHUS JOBOIUTH HAYATOE /IO A0 KOHIA; (hOpMUPOBaHNE YMEHUS
MIPEOI0NIEBATh TPYAHOCTH; BOCIIMTAHNE CAMOCTOSTENFHOTO IPHUHATHS PellieH s, JOPMHUPOBAHHE
YCTONYHBOM U aJIeKBATHOW CaMOOILIEHKH; (pOpMHUpOBaHNE YMEHHS aHAJTM3UPOBATH CBOIO JEATEIbHOCTD;

- paclIMpeHne NpeacTaBiIeHuil 00 OKpyXKaroleM MHUpE,
- KOppEeKLHUs HHIUBUAYaJIbHBIX IPOOETIOB B 3HAHUAX I10 IPEIMETY.

Oco0eHHOCTH pa3sBUTHS NMO3HABATEJbHBIX mpoueccoB y naereii ¢ 3IIP, npuémsbl 1 MeToabl uMx
KOPPEeKIUHU HAa YPOKAX MAaTeMaTUKHU

Ilo3naBareabn | OcobGeHHOCTH JdoMuHupyomue IIpuémbl 1 MeTOBI KOPPEKINH

blii mpouecc pa3BUTUSA npouecchbl npu
HU3YYeHHM MaTeMaTHKH

Buumanue OcnabneHnoe VYcroituuBocts BHUManus | MHTepec K 3aHATHAM
BHHMaHHE K MOJIIeP)KUBATD, UCTIONB3Ys
BepOambHOI KpaCOUHBII OUIAKTAYECKUU
(coBecHOI) MaTepuaj, BBOAS B  3aHATHS
nH(popMmaruy; UTPOBBIC MOMEHTEI;
HEYCTOWYUBOCTb;

CHIDKEH 00BEM,

BKJIIOYaTh B Y4eOHBIH Marepua




KOHIIEHTpaLus, Konuenrparnus 3aHUMaTebHbIE (DAKTHI;
HU30MpaTENbHOCTD, BHHUMAaHUS HCIIONb30BaTh pa3HooOpa3HbIe
pacnpezenesue, (hOpMBI TTOOILPEHMS,;
HECIIOCOOHOCTD BKJIIOYaTh YIpaKHCHHS,
COCPECNOTOIUTHCA Ha pa3BUBaIOIINEC OBICTpOTY
4eM-JIn0o MepEeKITI04aeMOCTH BHUMaHUS
OIPENCICHHOM B CO3/1aBaTh MIOJIOKUTENBHOE
TCUCHUC JJIINTCIBHOI'O OTHOILICHUE K YPOKY;
BPCMCHHU pa3Ho00pa3uTh (hopmbI
JIOMaITHUX 3aJaHUM.
Bocnpustue [Ipomycku, Henonnmanue MOKa3bIBaTh CBSI3b IPEIMETHOTO
MIEPECTAHOBKH, 3aMeHa | U3y4yaeMoro MaTepuania
COJIEPKAHUS C KHUIHBIO.
mudp, 3HAKOB U CaMUX
JeiCcTBUI IloctanoBKa IIpM  U3JIOKEHUU
IaccusHOCTS HOBOT'O MaTepuaita TaKHuX
BOCTIPUSTHSL.
3HaunTENHHOE BOIIPOCOB, KOTOpbIC
3aMeJUIeHne Iporecca CITOCOBCTBYIOT
repepadoTKu
OCTyMAOIEH HEMOCPECTBEHHOMY BKIIIOUEHHIO
uHpopMaIyy. YYaInXCst B MpoIIeCC
paccyX1eHusl.
YcTraHOBJIEHUE CBSI3€H  MEXIY
paHee M3Yy4CHHBIM MaTepUajioM H
HOBBIM.
IIpuMeHeHUE pa3InYHBIX CPENCTB
HaTJIAJHOCTH: KapTHH,
TaOJIHLL, AU JAKTUYECKOT O u
pa3IaTOYHOroO MIPEIMETHOT O
MaTepuaia.
Tpynaoctn npu | CocraBiieHHE BONPOCOB K 3ajade.
BBITIOJTHEHUN aHanmmu3a | OTBeTHl Ha MPOOJIEMHBIE BOIIPOCH
3a/1auu
MamsaTe Hunskmit ypoBeHb | [IponykTuBHOCTH VYcraHoBKa  HAa  3allOMUHaHUE
CaMOKOHTPOJIS B | MaMATH, CKOpOCTB
ONPENENEHHOI0 MaTepuana Ha
MpoLecCEe  3ay4YMBAHMS | 3aIIOMUHAHHS,
u BOCIIPOU3BE/ICHHS | YCTOWUMBOCTE  MAMSITH, | IIATEIBHBIN CpOK 171
MaTepuaia, HEYMEHWE | NPOM3BONBHOCTB NAMSATH, | cohenorouenns BHUMAHMS HA
OpPraHHU30BaTh CBOIO | CAMOKOHTPOJIb
paboTy 1O 3ayYHBAHHIO | 3aTIOMUHAHHS MaTEpHae.
ydeOnoro  marepuaa, Obs3arenpHas MIpOBEpKa
HEA0CTaTOYHAs
TO3HABATENLHAS MOHUMaHUsl y4eOHOro marepuana
aKTHBHOCTD u M COINOCTaBJEHHE €ro ¢ paHee
LIEJIEHAIIPaBJIEHHOCTh
npu 3alOMUHAHUH, H3y4CHHBIM.

HCYMCHHUC




HCIOJIb30BaTh IIpU EMBI
3allIOMHMHaHNA

Ucnonb3oBanue HArasJHOCTH
Bxurouats YIPaKHEHUS,
pa3BuUBaroIIne 3pUTENBHYIO
MaMsATh. HCIPaBbTC OIIMOKA B
HamnMcaHuu  CcJioB, Hamucanue
MaTeMaTUYECKUX TEPMUHOB Ha
oIpe/eNIeHHbIE OYKBEI

Pemienue 3amaum 1o oOpasity,

BBIIIOJIHEHUE  3aJaHUS 1o
aIIOPUTMY, PasButue
KPAaTKOBPEMEHHOM IaMsITH Ha
OCHOBE YIPAXKHEHUH Ha

3aroMuHaHue GopMyJI.

Mbuijienue

Harnsaao-o6paszHoe:
HEOOXOIMMO Pa3BUTHE

Jlornueckoe : He
pa3BUTO, BEIPAXKEHO
OTCTaBaHHE

TpynHoctu npu
BOCIIPHUSITUHU YCIIOBUS
3a1a4u

Henonumanue ycnosus
3a1a4u

Brienenue CYIIECTBEHHBIX
MPU3HAKOB HM3y4YaeMbIX SIBJICHHM
(ymenue aHaJM3UPOBATH,

BBIJICIISTH TJIABHOTO B MaTepHae).

Bxnrouats YIIPaXKHEHN],
pa3BHBAIOIIUE YMEHUS PA3IAYATh
CXOACTBA W pa3iIH4us IOHATHH-

«Tperuit TUITHUI».

Bxurouats ynpakHeHud B
COCTaBJICHHH I[EJIOTO KaK CTI0c00
Pa3BHUTHS JIOTHIECKOTO
MEBITIIIeHUS. ( 3a4aHus COOpaTh
«OCKOJIOUHBIE» KapTUHKH;
TMA3JIBL. ), YIIPAKHEHUS Ha
HaXOKJIEHHE 3aKOHOMEPHOCTH
Bknrouate  3amaHus, pellieHue

KOTOpBIX CBA3aHO C YMEHHEM

IIpaBUJIbHO A€JIaTh BHIBOBI.

AKTHUBHU3allUA MBIIIJICHU A
ydamuxcst, CTUMYJIMPOBAHUEC UX

BOO6pa)K6HPIH " TBOpYECCTBA:

po0IeMHBIE BOIPOCHI

Peun

NmmpeccuBHas
CTOpOHA peuH

OKcnpeccuBHas

TpymHOCTH B BBIpOKEHUN
COOCTBEHHOI0O MHEHUS

Ilepeckas  ycnmoBus  3ajmaud,
MPOroBapUBaHueE MpaBuil, HopMyIl




CTOpOHa peyun

Hedexts

APTUKYJISIIMOHHOTO
ammaparta

HedekTsl nekcuko-
rpaMMaTU4ECKON
CTOPOHBI peyn

MortuBanmonHo- | YueOHas  MortuBamus | OOecrieueHue Penakcanus.
HOTpe6HOCTHa§I CHHJKCHA, UCIIBIThIBAIOT MHOJIOKUTEIbHOMI
chepa TPYAHOCTH B | aTMOcepbl Ha  YpOKe. /IMIAKTHIECKHE HTDEL.
BBITIOJTHCHHU U SaI[aHI/Iﬁ CHI/I)KCHI/IG TPEBOKHOCTH.
TBOpYeckoro xapakrepa | Co3znaHue CUTYyaI[u1
ycmexa. Hrpossie
TEXHOJIOTUU.

Ocobennoctu padotsl ¢ AetbMu ¢ OB3 Ha ypoke:
- YETKOC INITAaHUPOBAHUE KOPPCKIMOHHEBIX 3a/la4 YPOKa,
- MeZUIeHHBIfI TEMIT YpOKa € MOCJICAYIOIIUM €0 HapalliBaHUEM

- HWCIIOJNb30BAaHWUE B Hayalle YpOKa MPOCTHIX, JOCTYIHBIX JJIS BBIIOJHCHUS OOYYalOIIMMHCS C
OTPAaHWYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBBSl  3aJlaHWii, YTO TIO3BOJUT CO3/aTh IOJOKHUTEIbHYIO
CTUMYJISIIHIO K 00YYCHUIO;

- BrIroueHue oOyuarommxcsi ¢ OB3 B BbINONHEHHE 3aJaHUN [0 HAPACTAIOLICH CIIOXKHOCTH; 3aJaHHS,
TpeOyromee MaKCHMAJIbHOTO HANPSHKEHHWs TPU  BBIIOJNHEHWH  I1€71ecO00pa3sHO  MPEnbSIBIATH
00yJaromuMcs B TEPBOil MTOJIOBUHE YPOKA;

- CHIDKEeHHE o0beMa 1 CKOPOCTH BBIINIOJITHCHUA 3a,ZIaHI/II71;

- MpeIOKeHNEe TIOMOIIM O0ydJaroImeMycs B CiIydae 3aTPyIHEHHs TPH BBITTOTHEHWH 3aJaHHS; MTOMOIIb
Mpenjgaraercsd IMOCTEIEHHO: OT MHHHMAIbHOM CTUMYJHPYIOIIEH, K OpPraHHU3YIOLIEH, HapaBISIOLIEH,
3aTeM, B ClTydae HeOCTATOYHOH 3(pPEeKTUBHOCTH HAa3BaHHBIX BUIOB MTOMOIIH, 00YJarOIIEH;

- MPEUMYIIECTBEHHOE WCIIONb30BaHNE HAa YPOKE YaCTHYHO-TIOMCKOBOTO MeTona OOydeHHs, BBEICHHE
3JIEMEHTOB pEIIeHI s MPOOIEMHBIX CUTYaIlHil;

- IIMPOKOEC UCIIOJIB30BAHUE HA YPOKE HAITIAJHOCTHU
- UCITI0JIb30BAHUE HA YPOKE HE Oomee TPEX-YETBIPEX BUIOB ACATEIIbHOCTH,

- 00s3aTenpHOE HCIOIB30BAHUE OPHEHTHPOBOYHON OCHOBBI JEUCTBHM B BHIE CXEM, AJITOPHUTMOB,
00pa3LoB BHINOIHEHUS 3aJaHUM;

- HWCIIONB30BAHUE HA YPOKE YETKOH CTPYKTYpbl W TpadUYecKoro BBIJISNICHUS BBIBOAOB, Ba)KHBIX
MOJIOKEHHH, KITFOUEBBIX TTOHSTHI;

- CO6J'IIOIL€HI/IG TEMaTHYECKON B3aHMMOCBSI3H yqe6H0r0 MaTepualia B paMKax OJHOI'O YpOKa,
- IPECUMYICCTBCHHAs OIIOpa HA 3pUTCIIbHOC BOCIIPUATHC,

- HWCIOJIb30BAHWC Ha YPOKE IIpHEMa COBMCECTHBIX HeﬁCTBHﬁi 4aCTb 3aJaHuA MWK BCC 3aJaHUC
BBIITOJIHACTCSA COBMECTHO C IEAArorom, 1noJ €ro pykoBoJACTBOM;

- OpraHnu3anus pa6OTLI B Nape€ € «CUJIbHBIM» O6y‘{aIOH_[I/IMCSI;




- Tpe60BaHI/Ie OTCPOYCHHOI'O BOCIIPOU3BEICHUSA: HCO6XOILI/IMO BBIACPIKUBAHNE MAY3bI IIEPE] OTBCTOM;
- Tpe60BaHI/Ie oT 06yqa}01unxcsl IMOJIHOT'O OTBETA HA MOCTABJICHHBIN BOIIPOC;

- BBEICHHE pEUYEBOTO KOHTPONS W OTpaboTka pedeBod (QOpMyabl MpOrpaMmbl  ACHCTBHI:
MpeABAPUTENbHOE MPOrOBapUBAHHUE ATAMOB MPEACTOSINEH padOTHI: «4TO S CHENAl0 CHAaydaua», «4To S
CHeNalo 3aTeM» - OCYLIECTBIISICTCSI CO3HATENbHAS PEryJsius JesATENbHOCTH; TpeOOBaHUE CIOBECHOTO
oT4eTa 00y4aromlerocs o UToraM BBITIOJTHEHSI 3a/IaHuS;

- ACTOJNB30BaHKE JJOCTATOYHOI'0 KOJMYECTBA Pa3HOOOPA3HBIX YIIPAXKHEHUH ISl YCBOCHUS M 3aKPETIICHUS
yueOHOr0 MaTepuana;

- nepedOopMyITUpOBaHHUE YCIOBUN 3a/1a4, MPEACTABICHHBIX B TEKCTOBOM BapHaHTE - pa30MBKa yCIOBHSI
Ha KOPOTKHE (ppa3bl. YCJIOBUS 3a/auyd LEIeCO00pa3HO JPOOUTh Ha KOPOTKHE CMBICIIOBBIE OTPE3KH, K
Ka)X/IOMy M3 KOTOPBIX HEOOXOIUMO 33/1aTh BOIIPOC U pa3o0paTh, YTO HEOOXOMMO BBITOIHUTb.

Bo3mosKHble npuembl M GopMbl paboTbl Ha OCHOBHbIX 3Tanax ypoKa

JTansl ypoka Opranuzanus padoThl ¢ KJIaccoM Opranu3anus padoTsl ¢ AeTbMU €
OB3 (311P)
OprMoMeHT OO0muii 175 BCex eTel Kiacca
IIposepka DpOoHTANBHBIN, UHAVNBUAYAIbHBIN MunuBuayanbHas IPOBEpKA YUUTEIIEM.

JOMAIITHETr0 3aJJaHusl | OMpOC, MPOBEPKA M B3aNMOIIPOBEPKa,
OIIPOC y IOCKH, TECTOBBIE 3aJaHUS,
TBOpPYECKHE 3a/1aHNs1, CHTHAJILHBIE
kaptouku, KT u npyrue.

[ToBTOpCHME becena, ycTHOE M TCBMEHHOE Pa6ora ¢ yaeOHUKOM HITH TI0
W3Y49EHHOTO BBITIOJTHEHUE 3aJaHHH, KapTOYKaM IO PYKOBOJICTBOM
Marepuaia caMoCToATeNbHAas paboTa ¢ yaeOHUKOM | YUHTENs MU CHIBHOTO yIEHHKA
WJIM CIIPaBOYHOU JIMTEPaTypoOil, mapHasi,
rpymmoBas paboTta u IpyTHe.
IToaroroska k becena, sBpucTtudeckas ecena, Bbecena mo KOHKpETHBIM BOIIpOCaM,
BOCTIPHSTHIO Co3/1aHre TTPOOIEMHOM CUTyallnH COOTBETCTBYIOIINM YPOBHIO Pa3BUTHA
HOBOI'O MaTepuania JieTen
Wzydenne HOBOTO OOBbsCHEHNE YIUTEIA, OOBbscHeHNEe yauTens 00s3aTeTbHO C
Marepuaia CaMOCTOSATENbHBIE HAOTIOIEHUS C OIIOpPOI HA HATIISAHOCTD, TO3UPOBAHHE
MTOCTIEAYIOIMM 0000IIeHNEM HITH MaTepuaia, B TOM YHCie M0 MPUHIUITY

BBIBOZAMU; COIIOCTABUTEIbHBIN aHAIN3, | «OT IIPOCTOrO K CIOKHOMY»,
CpaBHEHHE; CaMOCTOsATENbHAsI padoTa ¢ | MOIIAroBask HHCTPYKLUS MM aJlTOPUTM

YIEeOHUKOM WJIH CIIPaBOYHOM JIECTBHIA, TOBTOPEHHE 32 YIUTENEM (B
JUTEPATYPOH, NCTIOIb30BAHUE CXEM, TOM YHCJIC HEOTHOKPATHOE),
CHMBOJIOB, OJIOKOBAs MOJava, YIPOIICHHAS 3aMUCh TEOPUU HITH
ucnonszoBanue UKT u npyrue MPABUJI C MIOMOIIBIO YUUTENS
3akperuieHne BrmonHenne yrpakxHeHUH ¢ PaboTa Haj ycBOeHUEM MaTepuana,
H3Y4EHHOTO Pa3IMYHBIMH BUIAMU MTPOBEPKH, MOIIAroBasi HHCTPYKIIUS WK paboTa
TECTOBbIC 33JIaHUsI, APYTUEC PA3IMYHBIC | [0 AITOPUTMY, IPOTOBAPUBAHHUE,
(hopMBI MHIMBUTYAIEHOM, TPYIIITOBON MOSICHEHUe JieiicTBuid (He Oomnee 2-3
paboThl, mepBUYHAS JUATHOCTUKA BUJIOB JIESITEIBbHOCTH) POCTEHIIHIA

YCBOCHUA («06paTHa$[ CBHSB»). KOHTPOJIb ICPBUYHOTO0 YCBOCHHA.




Marepuan orpabaTbeiBaeTcst Ha 6a30BOM
U TIOBBIILICHHOM YPOBHE CJIO)KHOCTH.

Martepuan orpabaTbiBaeTcs Ha
aJlaTUPOBaHHOM 0a30BOM YpOBHE
CIIOKHOCTH.

Hror ypoka

O6IIIPII>1 JJIs1 BCCT'O Kilacca

Jomaminee 3aganue

WHCTpyKIHS 10 BBITOIHEHUIO
yIpakHeHHs y4eOHHKa, TETPaau Ha
NEYaTHOW OCHOBE, KAPTOYKH; BO3MOXKHA
mddepeHuanys, TBOpUECKUE 3aJaHHsI

YnupaxHenue yueOHHKA WA KapTOYKa
Ha YpOBHE BOCIIPOM3BEICHHUS 110
AHAJIOTHH C KJIACCHOW PaboTOM MM 1O
o0pasiry

MeToabl KOHTPOJA U CAMOKOHTPOJIA

PasnoBumHOCTH
Meroza

IIpuémel

VYerHblit onpoc

MNHauBuayanbHbI ONPOC, IPE3EHTALUS YCTHOIO OTBETA C UCIIOJIB30BAHUEM
OITOPHBIX CXEM; BBICKa3bIBaHUE IO MpoOIeMe

[MuceMmenHast padbota

Pabota mo xapToukam, TeCT, caMOCTOSTeNIbHAs paboTa, KOHTPOJIbHAS paboTra

CaMOKOHTPOITH

CaMOKOHTPOJIB 110 00pa3siy




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®dusuka, 7 knace/ [lepoimkud A.B., O011ecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTBIO «M31aTENBCTBO «DK3aMEH»

» dusuka, 8 knacc/ [epwimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «3matenbeTBo
«IIpocBemienue»

» dusuka, 9 knacc/ Ieppikun A.B., I'ytauk E.M., O611ecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3matenbeTBO

«HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1.PaGouas nporpamma.

2. Ilporpammbl ocHOBHOTO 0011ero oOpazoBanust. dusuka. 7 — 9 Kimacchl
(aBTopsi:A.B.Ilepbimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nmporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YICOHHKOM:

4. Tlepeimikua A.B. ®uszuka. 7 knacc. YaeOHUK 115 001ieo0pa3oBaTeIbHBIX
yapexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.M. COopHUK BONIPOCOB U 3a7a4 10 ¢pusuke. 7-9 k. — M.:

IIpoceemenue, 2010. —192c¢.



6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIBHBIE U KOHTPOJIBLHBIE
paboTsl. —o-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie paboTsl. KOHTpOIBHBIE
3aganus. —Caparos:JIuueit, 2014.

8. «KoHTponbHO-u3MepurtenbHbie MaTepuainsl. Pusnka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueoHo-meToandeckoe nocooue/ A.E. MapoH.-
M.: Ipoda, 2011.- 123c.:

10.A.B. Tleppimkua ®uzuka-8xia 2017 M. Jipoda

11.H.B. ®unonosuu Meroaudeckoe nmocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CaMmocTosiTeIbHbIE U KOHTPOJIbHBIC Pa0OTHI-8
kiace 2017 M. dpoda

13.B.B. Illlaxmartosa ,0O.P. llledep Jlnarnoctuueckue padotsl -8 kimacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapown, C.B. Ilo3otickuit Coopuuk Bornpocos u 3agau

2015 M. Opoda

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

. bubnmmoteka — Bc€ mo npeamety «duszukay. — Pexxum nocryma:
http://www.proshkolu.ru

2. BuneoomnsiThl Ha ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru



3. Eaunas xomnekuust HUQppoBbIX 00pa3oBaTENbHbIX pecypcoB. — Pexxum

nocryma: http://school- collection.edu.ru

4. VlutepecHble MaTepuaibl K ypokam (GU3UKU MO TEMaM; TECTHI IO TEMaM;
HarJsIIHbIe TocoOus K ypokaM. — Pexxum nocrtyna: http://class-fizika.narod.ru
5. lludpossie oOpa3zoBaTesbHbIE pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DJIeKTpOHHBIC YueOHHUKH 10 dusnke. — Pesxxum poctyna: http://www.fizika.r
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