YukyHosa Codba

Mob6ynosHa o
cn=UnkyHosa IMpunoxxenne Ne 13 Kk OCHOBHOH

Codba MobynosHa, ~
— Qo 00pazoBaTeILHOM porpamMmme
@ Aironwan Monsa', OCHOBHOTO  00Iero  oOpa3oBaHHS
ou=PykoBopcTBO,
it emailciagodpol58@ MOV «COI c. Aroanas [lonsna» Ha
;ﬂoazi's-'géC(;R;zmo 2022-2027 yueOHBIE TOBI
so400 IIp. Ne 168-O/1 oT 31.08.2023

MYHUIHUITAJIBHOE OBIIEOBPA3ZOBATEJBHOE YUYPEX/JIEHUE
«Cpennsisi 0601eo0pa3zoBaresibHas mkoJja ¢. Aroguas [MoasiHa

PACCMOTPEHO COI'’TACOBAHO

Ha 3acenanuu HIMO 3amMecTUTENb AUPEKTOpa I10
ITporoxon Ne 1 ot y4eOHO-BOCITUTATEIHBHOM
«31» aBrycra 2023 r. paote

P%?%?OHHTCHB MO /ﬁ %/A.H. Cadonosa/

J{AA Koxaiiuna/ «31» aBrycra 2023 1.

PABOYAA ITPOI'PAMMA

yueOHoro npeamera «@usuka. ba3oBblil ypoOBeHb»

(Yxa3aTp mpeaMeT)

YpoBeHb 00yueHus (Kjacc): ocHOBHOe obiiee, 7-9 Kiacc

(HaganpHOE o0IIee, OCHOBHOE odIiee, cpeqHee oduiee 00pa3oBaHue ¢ YKa3aHUEM KIIacCOB)
OO0mee KOJIMYECTBO YacoB: 238 yacos

Kosu4yecTBO 4acoB B Heae/I10.

7 xnacc — 2 yaca, 8 knacc — 2 yaca, 9 knacc — 3 yaca
YpoBeHb 0a30BbIif

(6a30BBIit, TPOPHUITBHBII)

IIporpamma pa3pa6oTaHa Ha OCHOBE:

1. denepanbHOro 3akoHa OT 24.09.2022 Neo 371-D3;

2. Ilpukaza MunnpocBemenus oT 31.05.2021 Ne 287 «O06 yTBepxkacHUH
benepanbHOTO TOCYapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
o01ero oOpa3oBaHUsY;

3. Ipukaza MwunnpocBemenus oT 18.05.2023 Ne 370 «OO06 yTBepxacHUH
dbenepanpHOil  00pa30BaTENBHOM  MPOTPpaMMbl  OCHOBHOTO  OOIIETro
00pa3oBaHUs;

4. OcHOBHOM 00pa3oBaTeIbLHON MPOTPaMMbl OCHOBHOI'O OOIIETO 00pa3oBaHUS
MYHHMITUNIATBHOTO  00IIeoOpa3oBaTenbHOr0  yupexkaeHus  «Cpemnss
ob1eoOpazoBarenbHas mkoja ¢. Aroguas [omsnay Ha 2022 -2027 rofsl, mp.
Ne 168-OJ] oT 31.08.23 1

5. PaGoueit mporpamMmbl BOCIHTaHUS OCHOBHOTO 00IIero oOpa3oBaHUs
MYHHMITUNIATBHOTO  0o0IeoOpa3oBaTenbHOr0  yupexaeHus  «CpemHss

obmeoOpa3oBarenpHas mkona c¢. SAromgnas Ilomsua», mp. Ne 174-OJ1 ot
31.08.2023.
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https://npd.action360.ru/#/document/99/351825406/XA00M6G2N3/
https://npd.action360.ru/#/document/99/607175848/XA00M6G2N3/
https://npd.action360.ru/#/document/97/508623/dfas609nlk/

Pasznen 1. COAEP KAHUE OBYYEHMUS yyeOHoro npeamera «®@u3nka.
ba3oBblil YpOBEHb)

7 KJIIACC

Pasznea 1. ®usuka U e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

@dusnka — Hayka o mnpupone. fBiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelWyuH. DPuznyeckue
npubopsl. [lorpentHocts u3mMepenuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, IOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUH C TOMOIIBIO MOJIETEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUS.

2. Dusnueckue npuOOPsl U MPOLEaypa NPAMBIX U3MEPEHUI aHAJIIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

Omnpenenenre 1EeHb AeIEHUS Kbl U3MEPUTEIBHOIO TpUOOpa.
W3mepeHne pacCTOSHUMN.
N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.
Omnpenenenue pa3sMepoB MaJIbIX TEJl.
M3mepenne Ttemmeparypbl IPU MOMOLIM >KMIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIIEPATYPHI.
6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHne wactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMS YacTUI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. BzanmonelcTBue dYacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

1. HabmnroneHnue 6poyHOBCKOTO JBUKCHHUS.

2. HabGmonenue nuddyzuu.
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3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKMBAHUEM YaCTUL] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI IO HAOIIOACHUIO TEIJIOBOT'O PACHIMPEHHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aummopeilcTBHEe Tel Kak NpPUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTU Teda.
[InoTHOCTH BemiecTBa. CBs3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCcTBa.

Cuila Kak XapakTepucTUKa B3auMozencTBHs Ten. Cuiia ynpyroctd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHnerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B NpUpPOAE U TEXHUKE.

Hemoncmpauuu.

1. HaGmroneHue MexaHUYECKOTO ABUXKECHHUS Tea.

2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.

3. HaOmronenue siBeHUs: HHEPLUU.

4. HabOnroneHue U3MEHEHUs] CKOPOCTHU MIPU B3aUMOEHCTBUM TEl.

5. CpaBHEHHME MaccC 10 B3aUMOJICHCTBUIO TE.

6. CrnoxxeHue cuJji, HapaBJIEHHBIX MO OJHOM MPSIMOIA.

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOIO ABUKEHUS (ILIapUKa B )KUAKOCTH,

MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBXKEHUs OpycKa WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TEA.
OneIThl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTshKeHUs (aedopMarniun)
MPY>KUHBI OT MIPUIIOKEHHOMW CHUIIBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIECHUSI U YBEIUYECHUS J1aBlieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT 00bEMma, Temmeparyphl. llepenmaya maBieHus
TBEPABIMU TEJIAMU, KUIAKOCTIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS JKUJIKOCTU OT TiyOuHbl. ['mapocraTmdeckuit
napagokc. Coobrmraroniyecs: cocyasl. [ mupaBnudecKue MeXaHu3MBbl.
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Atmocdepa 3emun u atmocepHoe naienue. [IpuunHBI CyIIeCTBOBaHUSA
BO3yIIHONW 000snouku 3emiu. OmnbiT Toppuuennu. M3mepenue armochepHoro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEepPHOTO TaBJICHHUS.

JelicTBue XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTH
TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITECHEHHON KUIKOCTH.
VYcnoBue niaBaHus TeJl: IUIABAHWE WIM MOTPYXKEHUE TEl B 3aBUCHUMOCTHU
OT COOTHOLIEHUS IUIOTHOCTEM TeJla ¥ )KUIKOCTH.

Jlabopamopuvie pabomul u onvimul.

1. HccnenoBanue 3aBUCMMOCTHU Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEN HA TEIO
B KUJIKOCTH, OT MaccChl Teja.

4. OnbIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTb YaCTH T€JIA U OT IJIOTHOCTH >KHJIKOCTH.

5. KoHctpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOAKH H
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pazgen 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBumio
paBHOBecHsl ppluara. lIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanudeckass 3Heprusi. KuHeTnueckas M MOTEHIMANbHAs JHEPIUs.
[IpeBpalieHre OHOTO BHUIA MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
HHEPIrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUXKEHUU Teja

110 TOPU30HTAIBHON MOBEPXHOCTH.

ok wnN PR
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2. HccrnenoBaHue yclIOBUM PaBHOBECHS pblyara.

3. Msmepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPTHUHU.
8 KIIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPHUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.
CMaurBaHMe U KanWUIIPHBIE sIBIEHUS. TerioBoe paclimpeHue 1 cKaTue.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsiss 3Heprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TerIonepesaya U COBEPILECHHE paboThI. Bunbl TEIUIONepEaauH:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3ITyUYEHHUE.

KonuuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TeraooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemoBoro Oananca. IlnaBienue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpPHOro
JTaBJICHHS.

BrnaxHocTts Bo3myXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurarenedl KIIJ temmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPALIEHUSI SHEPTUHU B TEIJIOBBIX POLIECCAX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUKEHUSI.

Hab6monenne nuddysun.

HaGmronenne sBiieHni cMauMBaHUs M KaITWJLISIPHBIX SIBJICHUM.
Habro1eHue TenaoBoro paciiupeHust Tedl.

W3meHeHne naBieHus raza npu WU3MEHEHHH 0O0bEMa M HarpeBaHUM WU
OXJIQXKJCHUU.

6. IlpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIECTB.

11. HaOmronenue KuneHus.

12. HabmoieHue mocTosiHCTBA TEMIIEPATyPhI NPU TUIaBJICHUH.

13. Moenn TemJIOBBIX ABUTATEIICH.
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Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHHUS.

2. OnbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, JKUIKOCTEH U

TBEPJIBIX TEJL.
Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINPHUIIA.

5. OnbITL, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh [ABJICHUS BO3QyXa OT €ro

00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOU TPyOKE OT TEeMIEPATYPHI.
7. HaOmioneHve wu3MEHEHUs BHYTPEHHEW OHHEpPruM Tela B pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. HMccrnemoBanue SBIEHUS TEIUIOOOMEHA MPU CMENIMBAHWW XOJOTHON H

ropstuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliecca UCapeHust.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHue yeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pazgen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpu3anus Tena. JBa poja 3IEKTpUYECKUX 3apsanoB. BzaummopercTtBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJT OT BETUYUHBI 3aPs/I0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onekrpudeckoe mnoJsie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHomn
CYNEPHO3UIIUU HIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUAN 3apsil.
Crpoenune aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DONEKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
M CTOYHMKM TMOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ConpoTuBIEeHHE TMPOBOJHUKA. Y IEIBHOE COMPOTHUBIICHUE BEIIECTBA. 3aKOH Oma
o ydactka nend. llocnegoBarenbHoe W mapauieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyns—JIeHna.
DJIEKTPUYECKHE LIETH U TTOTPEOUTENH IEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAENCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOe 1osie 3eMJIM U €r0 3HAYCHUE JJIs1 KU3HU Ha 3eMJle.
OnbiT  Opcrega. MarauTHoe TMoJ€  3JEKTpUYEecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
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DNeKTpOoJBUraTellb MOCTOSIHHOTO TOKa. VICHosib30BaHHME 3JIEKTPOABUTATENECH B

TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.
OnbiTel @apajes. SIBieHne dIEKTpoMarHuTHON uHAyKIuu. [IpaBuio JleHna.

DJIeKTpOreHeparop. CrocoOsbI MOTy4YCHUS AIEKTPUYECKOU SHEPIUHU.

DIIEeKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.
Jemoncmpayuu.
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25.

BJICKTpI/IBaHI/IH TCJI.

JIBa pojia 2IIEKTPUUYECKHX 3apsAJI0OB U B3aMMOJICHCTBUE 3apsKEHHBIX TEJl.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DNeKTpocTaTUIeCKast HHAYKIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSIO0B.
[IpoBOAHUKY U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUYECKOTO TMOJIA.
McTouyHMKH ITIOCTOSIHHOTO TOKA.

JIerCTBUSI 3JIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B HKUJKOCTH.
. 'a30BBI1M pa3psn.
. I3MepeHune cuibl TOKa aMIIEpMETPOM.

. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. Peocrar u mara3uH CONpOTUBIICHUN.

. BzanmoencTBre NoCTOSSHHBIX MarHUuTOB.

. MoaenvnpoBaHre HEBO3MOKHOCTH PA3JICIICHUS TTOJFOCOB MAarHUTA.
. MoaenupoBaHrE MarHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe€ noJie Toka. DJIeKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJIs HAa TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSTHHOTO TOKA.

. UccnienoBanue sIBIICHUS 3JIEKTPOMATHUTHOW UHIYKIIUH.

. OnbiTel @apazes.

. 3aBUCUMOCTh HAIPABJICHUS] HMHAYKIMOHHOTO TOKAa OT YCJIOBUH

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.
OnbITel 1O HAOMIOACHUIO DJJICKTPU3AIMHU Tel HWHIAYKIUEH U 1Opu

1.

COIIPUKOCHOBCHHUMU.

€ro

HccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKU H

JUDJIEKTPUKH.

C6opka u mpoBepka padOoThl JEKTPUYECKOM LIETTH MOCTOSTHHOTO TOKA.
W3mepenure u peryaupoBaHie CUIIbI TOKA.

N3mepenne U peryampoBaHie HAMPSKEHUS.



10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

HccenenoBanre 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTop, OT
CONPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHW ITONEPEYHOIO
CEYEHMs U MaTepuraa.

[IpoBepka mpaBwiIa CHOXKEHUS HANPSHKEHUM IPU IOCJIEN0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia g CWIbI TOKa IIPU IApaJUIEIbHOM COEIUHEHUN
PE3UCTOPOB.

Omnpenenenne paboThl 3IEKTPUUECKOTI0 TOKA, UIYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBIAEISIEMOM Ha
pe3ucTope.

HccenenoBanre 3aBUCMMOCTH CWIBI TOKA, MAYIIErO 4epe3 JaMIIOUKy, OT
HaIIpsDKEHUS Ha HEl.

Onpenenenue KII/] HarpeBarens.

HccenmenoBanre MarHUTHOTO B3aWMOJICUCTBUS IIOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHMTHOIO IO  IIOCTOSHHBIX ~MAarHWTOB IpU  HX
O00BEIMHEHUU U Pa3JICICHUN.

HccenenoBanue NeUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OnbITeI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI  B3aMMOJEWCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyLIKE.

M3ydeHne nercTBUsI MAarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.
KoncTpynpoBanue u nusyuenue paboThl 3JIEKTPOIBUTATENS.

N3mepenne KII/] anexTpoaBuraTeabHON yCTaHOBKH.

OnbITEl IO HKCCIIETOBAHUIO SIBJICHHUSI JJIEKTPOMAarHUTHOM WHAYKLWHN:
VCCIICJOBAHUE W3MEHEHUW 3HAYEHWS W HAIPaBICHUS WHIYKIMOHHOIO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
JnBUxeHne. HepaBHOMepHOE NpsMOJIMHENHOE ABUKEeHUE. CpeHssi U MTHOBEHHAs

CKOpOCTH TeJ1a IIPYU HEPABHOMEPHOM JIBIKECHUU.
VYckopenue. PaBHOyckopeHHOe mnpsiMosiHeNHOe aBkeHue. (CBoOOIHOE
nagenue. OnsITel ['amuies.
PaBHOMepHOE ABMXEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTHu. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.
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[lepBoiii 3ak0H Hprorona. Bropoi 3axkon Hetotona. Tpernii 3akon HeroToHa.
[TpuHIMD Cyneprno3nuuy Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHust: cujia TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHus. JlBmwxenue ruranetr Bokpyr Comnma. IlepBas xocMuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUkH. AOCONMIOTHO TBEpI0E Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne nmmyinbca. UMmynbe CHiibl. 3aKOH COXPaHEHHUS
uMITyJbca. PeakTuBHOE NBUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,
TpeHust. CBs3b d3Hepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas SHEPrus CKaToil npyxuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOmroneHne MexaHM4eCKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM NBWKEHHS OJHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHMS IIPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.

Habmroienue nBU>KeHUs Tela o OKPYKHOCTH.

HabGnrogenne MexaHM4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» 1npu €€ PaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEJIHHO KaOMHETa (PU3UKH.

o vk~ w

7. 3aBUCHUMOCTbh YCKOPEHHS Te€jla OT MAaCChl Te€la U JEUCTBYIOIIEH HA HErO
CUJIBL.
HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TET.
N3MeHneHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

10. Ilepenaua ummynbca npu B3auMOJIEUCTBUM TE.

11. [IpeoOpazoBanms SHEPTUU TPU B3aUMOACHCTBUHN Te.

12. CoxpaHeHUE UMIYJIbCA TPU HEYNIPYTOM B3aUMO/ICHCTBUM.

13. CoxpaHeHre UMIYJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJIECHCTBUU.

14. HaGnrosieHue peakTUBHOTO JABUKCHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU TTPU CBOOOTHOM M4 JICHUU.

16. CoxpaHeHUE MEXaHUYECKON IHEPTUH NPU ABUKEHUHU TeJIa O] JeHCTBUEM
MPY>KUHBI.



Jlabopamopuvie pabomul u onvimaol.

1. KoncrpynpoBanue TpakTa Mg pa3roHa M JAJBHEUIIETO PABHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEIEKKU.

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM JIBHXKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHue YCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JABWKEHUU IIO
HAKJIOHHOU IUTIOCKOCTH.

4. HccnenoBaHuWe 3aBUCHUMOCTH IYTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM
JBKEHUHU 0€3 Ha4aJIbHOU CKOPOCTH.

5. [IpoBepka rUMOTE3bI: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHUU 0e€3
Ha4yaJbHOM CKOPOCTU IIyTM OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIME POMEKYTKH BPEMEHH OJINHAKOBBI.

6. MccimenoBaHue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHMUS.

7. Omnpenenenne K03PpQGUIMEHTA TPEHUS CKOJIbKEHHS.

8. OmnpeneneHue KECTKOCTH NPYKUHBL.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHM Tela
10 TOPU3OHTAIBHON ITIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJIBI  yOPYrOCTH MpU HOIBEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi H BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUil: iepro,
4acToTa, aMIUINTy1a. MareMaTuueckuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
SHEPrUu MpH KOJIeOATETLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
[onepeyHsple  BOJIHBL. JIMMHA BOJMHBI M CKOPOCTh €€ PaciupOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa W BbicoTa TOHa. OTpaxeHue 3Byka. MHdpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe koyieOaHWi T 1104 HAEUCTBUEM CHJIIBI TSKECTHA W CHIIBI
YOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BRIHY)ICHHBIX KOJICOaHW U PE30HAHCA.
PacnipocTpaneHne nNpo10IbHBIX M MONEPEYHBIX BOJIH (HA MOJIEIN).
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.
AKYCTUYECKUIN PE30HAHC.

o Uk~ w N
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Jlabopamopuvie pabomul u onvimaol.
1. OmpezneneHne 4YacTOTbl M Iepuojaa KojieOaHM MaTeMaTH4ecKOoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJia KOJeOaHHUM NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEepHOJia KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTU MEPHOJIa KOJIEOaHUM MPYKUHHOTO MasSTHUKA
OT Macchl rpys3a.

5. IIpoBepka HE3aBUCUMOCTH IepHOJia KOJIeOaHUM rpy3a, MOABEHIEHHOTO K
HUTH, OT MAcChI Ipy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH Tepuoja  KoJaeOaHwmid
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHust CBOOOJHOTO MaJeHHUS.

Pazgea 10. DneKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  IOJIe.  ODJEKTPOMAarHuTHble  BOJMHBL.  CBONMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSI3H.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. W3yuenue CBOMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paszgea 11. CBeroBblie siBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpssimonmHeHOE
pactnipoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llonmHoe BHyTpeHHee
oTpakeHue cBeTa. McCronb30BaHWE TMOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B gnumH3e. OnTuyeckas cucrtema (oToarmapara,
MUKpPOCKOIIa M Tejeckona. ['Jla3 kak onTuYeckas cucrema. biau3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpayuu.

1. IIpsAmosnHENHOE pacupOCTpaHEHUE CBETA.
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OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHUH B TIIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaiax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

XoJ ayuyer B coOOMparole JIMH3e.

XOJ Iy4yer B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Mojenb riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomydyenue 6en0ro cBETa MpH CI0KEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnmenoBaHue 3aBUCUMOCTH yIVIa OTPaKEHHUS CBETOBOIO Jyda OT yrja

MaJICHUS.

2. W3ydeHue xapakTepUCTUK M300paXKEHUS MPeIMETa B IIJIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
MaJICHUS Ha TPAHULIE «BO3yX—CTEKIION.

4. TlomyueHue U300paKeHHM C MOMOIIBIO COOUPAIOIIEH JTMH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparomieit
JIVMH3BI.

6. OIBITHI 10 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITBI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna u manerapHas mojaenb aroma. Monens aroma bopa.
Hcnyckanue u norniomenne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanunoaktuBHOCTE. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpanieHus. [lepron nmonypacnaaa aTOMHBIX SAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b MacChl M SHEpruM. Peakuuu CUHTE3a H
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnas sHepreTuka. JleMCTBUS PagMOAKTUBHBIX W3JYYEHUW HA KUBBIC
OpTraHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

L 0 N A WwWwN
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5. Pabora cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

6. Perucrpanus uzimydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIuIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YACTULBI 110 TOPMO3HOMY

nyTtu (1o poTtorpadusm).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001IAIOMINK MOAYJIb MIPEAHA3HAYEH /I CUCTEMATU3aIluU
u  0000mIeHHS  TPEIMETHOIO  COACpKaHWA U OMbITa  JICSITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy MO (usuke g oO0ydaronmxcs,
BbIOpABIUIMX ATOT YUEOHBIH MPEAMET.

[Ipy M3y4eHUM TAHHOIO MOIYJI PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METAlpPeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHusd, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEOBaHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
KAuECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia Pealn3yeTcs
3a Ccuér TOro, 4yro OOyyYarolIuecs BBIOJHAIOT 3aJaHUs, B KOTOPBIX UM
IpeJIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
(bu3nyecKkue BIEHUS B OKPYKaOIIe MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
qUCIIe JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUS TEOPETHYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI HamOOJee BaXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMEP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPrUy Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
HHEPTUU.
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Paszaen 2. INJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA
IMPOTPAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA30OBAHUA

N3ydenne (pu3uku Ha ypOBHE OCHOBHOTO OOIIET0 0O0pa30BaHUsS HAMpPaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yIbTaTOB.

Peanu3anusi MIKOJAbHBIMH M€AaroraMu BOCHHMTATEJIbHOI0 MOTEHIHMAIA
YpPOKa npeanoJiaraer cjaeaylouiee:

- YCTaHOBJIEHHWE JOBEPUTEIBHBIX OTHOIICHUH MEXIy YUYHUTEIEeM U €ro
YYCHUKAMH,  CIIOCOOCTBYIOIIMX  IO3UTHBHOMY  BOCHPHATHIO  yYaIIUMUCS
TpeOOBaHMI M TIPOCHO YUHTENs, MPUBICYCHUIO UX BHUMAHHS K OOCYXJTaeMOi Ha
ypoke uHdopmarmu,

- aKTUBM3AIIMH UX ITI03HABATCIIHFHOM JICSITCIIHHOCTH;

- MOOYXXJICHHE IIKOJbHUKOB COOJIIOJaTh HA YPOKE OOIICTIPUHSITHIE HOPMBI
NOBEACHUS, MpaBUiia OOMICHHS CO CTApIIMMHU (YUYHUTEISIMH) M CBEPCTHUKAMHU
(IIKOMBHUKAMU ), TPUHIUIIBI Y4eOHON JUCIUIUIUHBI U CAaMOOPTaHU3AIINHY;

- TIPUBJICYEHUE BHUMAHUS IIKOJLHUKOB K IICHHOCTHOMY aCIIEKTy HM3y4aeMbIX
Ha ypOKax SIBJICHUM, OpraHu3aiys X padoThl ¢ TOJIydaeMOH Ha YPOKe COIMAIBHO
3HAYMMON HWHGOpPMAllUe — HWHUIMHPOBAHUE €€ OOCYXKICHHUS, BBICKA3bIBaAaHUS
YYaIIUMHUCS CBOETO MHEHHS 110 €€ TIOBOJIY, BRIPAOOTKH CBOETO K HEM OTHOIIEHHS,

- HCIIOJIb30BaHHE BOCIIUTATEIIBHBIX BO3MOXKHOCTEH COACpKaHHUS Y4eOHOIO
MpeMeTa Yyepe3 JEMOHCTPAIUIO JCTSIM MPUMEPOB OTBETCTBEHHOTO, TPaKIaHCKOTO
MOBEJICHMS, TIPOSIBJICHUS YEIIOBEKOIIOOMS M JOOpOCEPACYHOCTH, Yepe3 IMOoa00p
COOTBETCTBYIOIIIMX TEKCTOB JJIsi UTEHHWs, 3aj1ad ISl pelIeHus, MpoOJIeMHBIX
cUTyanui Jyist 00Cy»KJeHUsl B KJ1acce;

- TNpPUMEHEHHWE Ha YpPOKE HWHTEPAKTUBHBIX (OpM pabOTHl  y4aIIuXxcs:
WHTEJUICKTYaJIbHBIX ~ UTP, CTUMYJHPYIONIUX  ITO3HABATEIBHYI0O  MOTHBAIIHIO
IIKOJBbHUKOB; JTUCKYCCHUM, KOTOPbIE NAIOT y4allUMCsS BO3MOXKHOCTH MpPHOOpecTH
OTBIT BEJICHUS KOHCTPYKTHBHOTO JHWAJIOTa; TPYMIOBOW pabOTHl WM pabOTHI B
nmapax, KOTOpbI€ ydaT IIKOJbHMKOB KOMAaHJHOW paboTe W B3aMMOJCHCTBUIO C
JIPYTUMH JIETHhMHU;

- BKJIIOYEHHE B YPOK HIPOBBIX MPOLEIYP, KOTOPBIC MOMOTAIOT MOJICPKATh
MOTHBAIIMIO JIETCH K TIOJYYCHHUIO 3HAHWM, HAJIAKUBAHUIO TIO3UTHBHBIX
MEXKJIMYHOCTHBIX ~ OTHOIIGHMH B  Kjacce, IIOMOTalOT  YCTAHOBJICHHIO
no0OposkenaTeabHOM aTMocdephl BO BpeMsl YPOKa;

- opraHm3aiys medcTBa MOTHBUPOBAHHBIX W APYAUPOBAHHBIX YUAITUXCS HaJ
WX HEYCIEeBaIOIUMH OJIHOKJIACCHUKAMH, JaloIIero IIKOJbHUKAM COLUAJIBHO
3HAYMMBIH OIBIT COTPYHHYECTBA U B3aUMHOMN TIOMOIITH;

-  VHUIMUPOBAHWE M  TOJJCPXKKA HCCIENOBATEIbCKOW  JICSITEILHOCTH
IIKOJIPHUKOB B paMKaxX peaJiM3alldd HWMH WHIWBHIYAIbHBIX M TPYIIIOBBIX
HCCIIEIOBATENIbCKUX MPOEKTOB, YTO JACT IIKOJbHUKAM BO3MOXKHOCTH MPUOOPECTH
HaBBIK  CAMOCTOSITEILHOTO  PEIICHUS] TEOPETUYECKOM MpoOJieMbl, HaBBIK



TeHEpPUPOBaHUS © OGOPMIICHHUS COOCTBEHHBIX WJEH, HABBIK YBAXKUTEIHHOTO
OTHOUIIEHUS K YUYXUM HJesiM, 0(DOPMIICHHBIM B padoTax APYTrUX UCCIEN0BaTENEH,
HABBIK NYOJMYHOTO BBICTYIUICHUSI TeEpe] ayAUuTOpUEH, apryMEHTHPOBaHUS U
OTCTauBaHUS CBOEH TOYKU 3PEHHUS.

B pesynbrare nzyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:
1) naTpHOTHYECKOr0 BOCIIMTAHMSA

— IIPOSIBJICHUE MHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN

bu3nyuecKoil HayKu;

— [IEHHOCTHOE OTHOIIIEHUE K JTIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX

M OTUYECKHX MpoOJieM, CBSA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM

JTOCTHKEHUM (PU3UKH;

— OCO3HAHHE BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JIESITEIBHOCTH

YYEHOTI0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:
— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa

IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH

KYJIbTYPBI;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BaTENbCKON

NEeSATENbHOCTH;

5) popmupoBaHus KyJabTYPBbI 310POBbSl H IMOLHMOHAJIBHOIO 0JIATONIOJIYYHS:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KWU3HHM B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE€30MaCHOTO TIOBEJIECHUA Ha

TPaHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B

JOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUHM, MpPU3HAHUE CBOEr0 IpaBa Ha

OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUMBHOE YyYacTHE€ B PEIICHWHM NPAKTUYECKUX 3aJad (B pamMKax CEMbH,
oOpa3zoBaTeILHON OpraHU3alliu, Topoja, Kpasi) TEXHOJOTMYECKONW U COIMaIbHOM
HaIPaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHMIA;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Npodeccuid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS
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— OpHWeHTaIlUsl Ha NpUMEHEHUEe (U3MYECKUX 3HAHWUW JUIs peIIeHHs 3a7ad B
00JIacTH OKpY>Karolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;
— OCO3HAHHUE TJIO0ATBHOTO XapakTepa HKOJOTMUECKUX MPOOIeM U MyTel ux
pelieHus;

8) ajpanTauuMu K HU3MEHAIIMMCH YCJIOBHSM COUMAJIBLHOM W MPHPOAHON

cpeabl:
— TMOTPeOHOCTh BO B3aWMOJACHCTBUU TIPH BBHITIOJHEHWU WCCICAOBAHUN U
MPOEKTOB (DU3UYECKON HAIPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX,
— TIOBBIIICHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€pe3 MNPAKTHYECKYIO
JIEATEIILHOCTD;
— MOTPEOHOCTH B (JOPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM 4YHuCje (HOPMYIHPOBATh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;
— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
bu3uKu;
— IJJAaHUPOBAHHME CBOCTO PAa3BUTUSA B IPHOOPETCHUU HOBBIX (PU3MUESCKUX
3HAHUM;
— CTpEeMJICHHE aHATM3UPOBATh M BBISBIIATH B3AMMOCBS3U IIPUPOJIbI, 00IIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMUIA;
— OIICHKa CBOMX JICMCTBUM C Y4YE€TOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX INIOOAJILHBIX ITOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3UKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITNE TO3HABATEIILHBIC YHUBEPCAIbHBIC YICOHbBIE ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHBIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEPCAJIbHbIC yU4eOHBIC ICHCTBHS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble Jiornueckue JaeicTBuA:
e BBIBISTH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIsI
0000IIIEHNS U CpaBHEHUS,
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BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOJIOJICHUSIX, OTHOCSAIINXCS K (DU3HUUECKUM SIBJICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3H TMPHU H3YUYECHUU (PUINYECKUX
SIBJICHUI U TPOLIECCOB, JI€JaTh BBIBOJBI C UCIOIB30BaHUEM JETYKTUBHBIX
¥ MHAYKTHUBHBIX YMO3AKIIOUEHHH, BBIABUTaTh TUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CcHoco0 pemieHus y4eOHOM (uznueckoi
3amaun (CpaBHEHHE HECKOJBKMX BAapHAaHTOB pEIICHHUs, BHIOOp Hambojee
HOJXOSIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOIPOCHI KAK HCCIIEN0BATEICKUI HHCTPYMEHT O3HAHMS;
MPOBOAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUeCcKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UYECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJCHUS, OTIbITA, UCCIICIOBAHUS,

MPOTHO3UPOBATh  BO3MOXKHOE JIalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C Y4ETOM TMPEIIOKEHHON YyueOHOM
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peliacMble 3a7addl  HECJIOKHBIMHU
CXeMaMH, TharpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWC 3aJadyd W TOJJCpP)KaHHC
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXKIACHHSIMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
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nyOIMYHO TPEACTABIATh PE3YbTAThl BHINOTHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
UHAMBUIYAJIbHON paOOThl MpU pPEIIEHUU KOHKPETHOW (Qu3ndecKon
poOJIeMBI;

IPUHUMATh LIEJIM COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OoOCYXIaTh TMPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUST HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HANpaBICHUI0 M KOOPAUHHUPYS CBOM JACUCTBUS C JPYTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYaIUSAX, TPEOYIOMNX
TUTSL penieHusT (GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HIESCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Ipejiararh IiaH €€ N3MEeHEHUS;
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  PpPe3yJIbTaTOB
NeSTeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(U3MYECKOro HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENbCTB, M3MEHUBLIMXCS CHUTYallMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU perieHud (PU3NYECKUX 3a]1ay UIIH
B YTBEPKJCHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.
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INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUA,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUsS, PaBHOJECUCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

paznuyath siBleHus (Auddy3us, TEMI0BOE JBH)KCHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JIBI)KEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHWs, Tepeqada JaBiICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc()epHO€ [aBJICHHWE, IUIABAaHUE TeJl, MPEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBICHHUE;
pacmo3HaBaTh MPOSBICHHE HM3YUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpYXalollleM MHpE, B TOM 4HcIe (PU3UUYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHI JBUKEHHUS C PA3IMYHBIMU CKOPOCTSIMHU B JKHMBOM U HEXKUBOU
npupojie, ACUCTBHE CHUJIBI TPEHHs] B NPUPOJE U TEXHHUKE, BIHSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIAa TSKECTHU, BEC
Tena, CWiIa TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CUJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKass W TOTCHIMAJIbHASI JHEPTUs), MPU ONUCAHUM TPABUIHHO
TPAKTOBAaTh  (PU3WYECKUH  CMBICT  HCTIOJB3YeMBIX  BEIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJNIb3Ysl TIpaBujIa CJIOXKEHUs Cui (BAOJb OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
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«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW JIBJKEHMS Tela, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJHATh M3MEPEHUs, Clenysl MPeajoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE
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MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJIMYMHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAUMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS] PA3JIUYHBIX HCTOYHUKOB BBIJEISATH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BlageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUS O pe3ysibTaTaX MpPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH
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U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUIaTEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHKE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM
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MAIllHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TMPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAU3a
YCJIOBHUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI 1O HAOJNIONECHUIO (PU3MYECKUX SIBJICHUM WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYPhl KUAKOCTH U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,
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CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (POpMYIUPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM  TMPSMBIX  H3MEpPEHUN  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEPEHUs (PU3NYECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHBbIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETHTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢uznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;
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OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecrieyeHus: 6€30MacHOCTH MPHU OOpaIlEeHUH C MpUOOpamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcbl ceti IHTepHET, BlafeTh MpuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEp)KaHUsi, B TOM 4YHCJIEe MyOMUYHO TIPEACTABIATh PE3yIbTaThl
MPOEKTHON WJIM WCCIIEIOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
MPOIECCOB PaCHpeeNaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TpPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, AehopMarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYyK M YIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE BIDKEHHE, CBOOOJIHOE
MaJIeHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE
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T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE PacCIpOCTPaHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYeHHUsI) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKWUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHBIN ()OH, KOCMHUYECKHE JTydd, PAJHNOAKTUBHOEC H3TydEHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

ONMCHIBATh M3yUCHHBIE CBOMCTBA Te M (PU3MUCCKHUE SBICHUS, UCTIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tela, HMMIYJIbC TeJla, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
000O3HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JIPYTUMU BEIMYHHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN
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IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(¢u3NUecKuX CBOMCTB Tel (M3y4deHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia
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NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYUH (CpEIHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcoOupamolield JIMH3bl, paAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJeJIb aroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecrieueHus: 6€30MacHOCTH MPH O0palleHNuH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIIUPYS MMOMCKOBBINA 3alpoc, HaXOAUTh
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NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTEpHET, BIafeTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO TPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIE10BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHME yue0Horo npeamera «®@u3nka. ba3oBblii ypoBeHb)

7 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Ne n/n NPOrpaMMblI
porPp Kourpoabuble IIpakTHyeckue
Bcero
padoThI padoThI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
i LIOP 7 xnacc x ypoxy
11 Dusnia - HayKa 0 Ipupone 2 http://class- fizik.ru/cl7pd.html
LIOP 7 kmacc x ypoxy
12 DH3MIECKNC BETHIHMHbI 2 1 http://class-fizik.ru/cl7pd.html
1.3 EcTecTBeHHOHAYYHBIN METO/ MO3HAHUS 2 1 LIOP 7 kniace x ypoxy
' i A http://class-fizik.ru/cl 7pd.html
Hroro no pasneny 6
Pa3znea 2. [lepBoHayasibHbIE CBeJIE€HUS 0 CTPOEHUH BellleCTBA
LTIOP 7 xnacc x ypoky
2.1 Crpoenne semectsa 1 http://class-fizik.ru/cl7pd. html
29 JIBr>KeHre U B3aMMOJICMCTBUE YaCTHI] 5 1 LIOP 7 kmacc x ypoxy
' BEIIIECTBA http://class-fizik.ru/cl7pd.html
LTIOP 7 xnacc x ypoky
23 ATperaTbie COCTOSRITA BellecTsa 2 http://class-fizik.ru/cl7pd.htm|
Hroro no pazneny 5
Pa3nen 3. /IBu:xenue U B3auUMoaeiicTBHE TeJl
LTIOP 7 xnacc x ypoky
3.1 Mexanurecioe apmierme 3 http://class-fizik.ru/cl7pd.html
LIOP 7 kacc x ypoxy
32 Msepuits, Macea, IOTHOCTE 4 . http://class-fizik.ru/cl7pd.html
3.3 Cwta. Buns! cun 14 1 2 LOP 7 xnacc x ypoxy

http://class-fizik.ru/cl7pd.html
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Htoro no pazneny ‘ 21 ‘
Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEl U ra3oB
41 [aBnenue. llepenaua naBneHust TBEPAbIMU 3 LHOP 7 KJIaCC K ypoKy
' TEJIaMH, KUJKOCTSIMH U Ta3aMHU http://class-fizik.ru/cl7pd.html
LIOP 7 kmacc x ypoxy
4.2 Jlasnenue xuxoctn > http://class-fizik.ru/cl7pd.html
LIOP 7 kyacc k ypoxy
4.3 Atmocheproe nasienne 6 http://class-fizik.ru/cl7pd. html
44 JelficTBHE KUIKOCTHU U Ta3a HA NOTPYKEHHOE B 7 3 LIOP 7 knacc x ypoxy
' HUX TEJIO0 http://class-fizik.ru/cl7pd.html
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
LIOP 7 kmacc x ypoxy
51 Paboa u mompocTs 3 . http://class-fizik.ru/cl7pd.html
LIOP 7 knacc x ypoxy
52 Tpocreie mexanH3MbI > 1 http://class-fizik.ru/cl7pd. html
LIOP 7 kmacc x ypoxy
53 Mexarieckas SHeprus 4 1 http://class-fizik.ru/cl7pd.html
Hroro no pazgeny 12
Monayns nporpaMmsl BocuTanus «IIIKOJIBHBIN ypOK» 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

HaunmenoBaHmue pa3xejioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/n NPOrpaMmblI Bcero f;;:ﬂ‘:ﬂbﬂble ;g’g::;i?qec}me o0pa3oBaTe/bHbIE Pecypchl
Pa3nes 1. TenJioBble siBJIeHUsI
. LIOP 8 xiacc k ypoky http://class-
1.1 CrtpoeHue u CBOMCTBA BElIECTBA 7 fizik.ru/cl8pd.html
IIOP 8 knacc k ypoxky http://class-
1.2 TennoBbie poiecchl 21 1 5 fizik.ru/cl8pd.himl
Hroro o pasneny 28
Pa3znen 2. diiekTpuyeckre M MAarHUTHbIE SIBJIEHUS
DJIEKTPUIECKUE 3aPSI/IbL. LIOP 8 knacc k ypoky http://class-
2.1 3apspKeHHBIE TeJa U UX 7 1 fizik.ru/cl8pd.html
B3aMMOJICIICTBHE
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 20 1 7 HOP 8 nacc x ypoxy hitp://class-
fizik.ru/cl8pd.html
2.3 MarsuTHbI€ SIBICHUS 6 1 15 HOP 8 xmace x ypoxy hitp://class-
fizik.ru/cl8pd.html
LIOP 8 kmacc k ypoky http://class-
2.4 DNeKTpOMarHuTHast UHIYKITUS 4 fizik.ru/cl8pd.himl
Htoro o pasneny 37
Monyns nporpammsl Bociutanus «llIkonbHbIN 3
YPOK»
OBIIEE KOJIMYECTBO YACOB I10 68 3 145

I[TPOTPAMME
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9 KJIACC

HaunmenoBaHmue pa3xejioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/n NMPOrpaMMblI Bcero ;(;;:T[::nbnme ;I;g::ii?qec'me o0pa3oBaTebHbIE PeCypChl
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHH4YeCKOE IBIKEHUE H CIIOCOOBI 10 1 LIOP 9 xiacc x ypoky http://class-
' €ro ONHUCaHUs fizik.ru/375-cl9pd.html
1.2 B3aumoneiictBue Ten 20 1 3 ]I[I[ZCI)E ig@?ﬁégg%ﬁ%?u lclass-
1.3 3aKOHBI COXPAHEHUS 10 3 HZCI)E igﬁ?ﬁggg%ﬁ%?u Jlclass-
Hroro o pasneny 40
Pa3nes 2. Mexannveckue KoJie0aHUsI H BOJHBI
2.1 Mexanuueckue KojieOaHus 7 3 HZCI)E igﬁéﬁéﬁggﬁ%ﬁ%rtt Jlclass-
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 11‘_|[ZC|)I(P igﬁ%ﬁggg(ﬁ%?u Jlclass-
Wroro no pazneny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE TIOJIE U 5 9 LIOP 9 knacc k ypoky http://class-
' AJIEKTPOMATrHUTHBIC BOJTHBI fizik.ru/375-cl9pd.html
Htoro o pasneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 11‘_|[ch)kp igﬁasc_%ggg%ﬁ%?tt Jlclass-
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 Hz(?kp igﬁ?ﬁggﬁ%ﬁ%?u Alclass-
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 2 LIOP 9 wnace xk ypoxy http://class-

fizik.ru/375-cl9pd.html
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Hroro no pazueny 15
Pa3gen 5. KBanToBbI€E IBJIeHUSA
HcnyckaHue U MOTJIOMICHHE CBETA LIOP 9 xacc x ypoky http://class-
5.1 4 1 Al
aTOMOM fizik.ru/375-cl9pd.html
LIOP 9 xiacc x ypoky http://class-
5.2 CtpoeHune aTOMHOTO sapa 6 1 fizik.ru/375-clopd.html
LIOP 9 xmacc x ypoky http://class-
5.3 SInepHble peaknuu 7 1 1 fizik.ru/375-cl9pd.html
Htoro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAI0INIT MOAYJIb
[ToBTOpEeHHE M 0000IIIEHNE
i LIOP 9 xiacc x ypoky http://class-
6.1 conepkaHus Kypca Gpusmnku 3a 7-9 9 2 fizik.ru/375-cl9pd.html
KJ1acc
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 3 27

[NPOT'PAMME
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Pa3znen 4: Onucanue OLeHKH NpeIMETHBIX Pe3yJIbTAaTOB 0 Y4e0OHOro
npeamera «®@u3zuka. bazoBblil ypoBeHb»

Cnmcok HTOrOBBIX IUIAHUPYEMbBIX Pe3yJbTaTOB € YKa3aHHEM JTaloB MX
¢popMupoBanuss u Ccnoco00B OLEHKH (HaAmpuMmep, Tekymasi (TeMaTH4yecKasi), YCTHO
(MUCHbMEHHO), NPAKTHKA).

HroroBeie 1utaHupyeMble pe3ynbTarthl 1m0 ¢u3nke (QOpMHUPYIOTCS Ha pa3HBIX JTamax
MIPOXOXKJACHHS TEMbI, BO BpEMS TPAKTUUYECKUX 3aHITHH.

CucoK HTOTOBBIX INJIAHUPYEMBIX PE3YJAbTATOB U CcnocoObl MX OLEHKH

K xoHny o0yuyenusi B 7 Kjacce 00y4alomuiicss HAy4YuTCsl Cnoco0 oneHku

UCIOJb30BAaTh  MOHATUS: (QU3MYECKHE U XHMMHUYECKHEe sBJIEHHUA, | Tekymias, yCTHBII
HaOIIto/IeHNe, JKCIIEPUMEHT, MOJelb, TUIOTe3a, CAWHUIBI (hu3mueckux | ONPOC, TECT,
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHHs BemiectBa (TBépmoe, | KOHTPOIbHAA
KIAKOE, Ta3000pa3HOE), MeXaHWUeCKoe JBWKEHHe (paBHOMepHoe, | Pa0OTa
HEpaBHOMEpHOE, MpPSIMOJIMHEHHOE), TPaeKTOpUs, paBHOJCHCTBYOIIAs
cuna,  Jgedopmauusa  (ynpyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOMIAOINECS COCY/IbI;

OIMCHIBATh M3yYCHHBIC CBOWCTBA TeT U (PM3UUYECKHE SBICHUS, HCIIOIB3YS
¢usnyeckue BelIWYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs,
IIyTh, CKOPOCTh, CPE/IHAS CKOPOCTb, CHJIa YIIPYI'OCTH, CHJIA TAXKECTH, BEC
TeNa, cuia TpPEHUWs, JaBieHWe (TBEPAOTrO Teia, JKUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHW4YecKas padoTa, MOIIHOCTb, IUICYO CHJIBI,
MOMEHT CHJIbI, KO3((PULMEHT TONe3HOro [JeMCTBUS MEXaHHU3MOB,
KMHETHYECKas U MOTEHIMalbHas 3HEprusi), NMpH OINUCAHUU IPABUIBHO
TPaKTOBaTh  (PM3MUECKUI  CMBICT  HCIIOJNB3YEMBIX  BEIWYHMH, HX
0003HAaUYEHUSI U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTHh (HOPMYIIbI,
CBSI3bIBAIOIIME JIAHHYIO (PU3MUECKYIO BEMUMHY C JPYTUMH BEJIMYMHAMU,
CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBICHUS U MPOIECCHI,
UCIOJIb3YSl MpaBWJIa CIOXKEHUS CWl (BOJb OJHOM mpsMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMenaa, MpaBWIIO paBHOBeCUs phlyara (OsioKa),
«30JI0TO€ MPAaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHWYECKOH 3Hepruu,
IPH 3TOM JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alMChIBATH €TO
MaTeMaTHYeCKOE BBIPaKCHNE;

OOBSICHATH (PU3NYECKUE SBJICHUS, POLIECCH U CBOWCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTyallMi MPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATDH
MIPUYNHHO-CJICICTBEHHBIE CBS3H, CTPOUTh OOBSCHEHHE M3 1—2 JIOTHYEeCKUX
maroB ¢ omnopoil Ha 1-2 W3Yy4EeHHBIX CBOMCTBA (U3NYECKUX SIBICHUH,
(bU3NYECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiath pacué€THble 3ajaud B 1—2 JEWCTBUS, HCHOIBb3YS 3aKOHBI |
dbopmynbl, cBsA3bIBaronMe (U3MYECKHUE BEIMYMHBI: HA OCHOBE aHAIIN3Q)
YCIIOBHSI 33J]a4 3alMChIBATh KPATKOE YCIOBUE, MOJICTABIATh (PH3HMUECKUE
BEIMYUHBI B (OPMYJIBI M TNPOBOAUTH PACUETHI, HAXOIUTh CIIPABOYHBIC
JlaHHbIe, HEOOXOAUMBIE I PELIeHUs 3aJad, OLEHUBATh PEATUCTUYHOCTD
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MOJTyYeHHOM (pr3nyeckoi BEIMUMHBI,

KomupoBate u jgekomupoBaTh COOOIICHHS IO 3aJaHHBIM IIPaBHIIAM,
JEMOHCTPHPOBATh TIOHMMAaHWE OCHOBHBIX MPHHIMIIOB KOJIUPOBAHUS
nHpOpMaUd PA3TMIHON TMPUPOIBI (TEKCTOBOHM, rpaduyecKkor, ayauo);
pasnmuyath siBiIeHUs (IuQy3usi, TEIIOBOE IBHKCHHE YaCTHIl BEIICCTBA,
paBHOMEpPHOE  JBUKCHHE, HEPaBHOMEPHOE  JABW)KCHHE,  HHEPIHS,
B3aWMOJICVCTBHUE TEJI, PABHOBECUE TBEPABIX TEN C 3aKPEIUVIEHHOM OCBIO
BpallleHHs, TIepeiava JaBICHUS TBEPABIMH TEJIAMH, )KUJKOCTSIMHU U ra3amH,
aTMOC()epHOE JIaBJIICHUE, IUIABaHUE TeJ, NPEBpAICHUs MEXaHHYECKOU
SHEPTUM) MO OMHCAHUI0O UX XAPAKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SBIICHUE;

Tekymas,
IMMCHMEHHBI
i orpoc

o pacrio3HaBaTh IpOOJIEMbI, KOTOPbIE MOKHO PEUIMTh HPU TTOMOLIH
($U3MUeCKUX METOJI0B, B OIIMCAHUM UCCIIE0OBAHUS BBIJICIATH IPOBEPsEMOe
Opeanonoxenue  (rumoresy),  pa3jiyyaTb W HUHTEPHIPETHUPOBATH
MOJIyUYEHHBIM pe3ylbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBO/JIbI 110 €0 PE3YNbTaTaM;

o IPOBOJIUTH OIBITHl 10 HAOMIOAEHUIO (U3NYECKUX SBJICHUH WIN
duznyecKkux CBOICTB TeN: ¢dbopmynHupoBaTh IIpOBEpsiEMbIE
HPENONI0XKEeHUs, COOUPaTh YCTAHOBKY U3 MPEITI0KEHHOT0 000py10BaHHUS,
3aIlMCBIBATh XOJ1 OMBITA U (YOPMYIUPOBATh BBIBOJIbI;

o BBITNOJIHATH NIPSIMbIE U3MEPEHMS PACCTOSHUSA, BPEMEHH, MacChl Tella,
00bEéMa, CHIBI M TEMIIEpPaTypbl C MCIOJB30BAaHUEM aAHAJIOTOBBIX U
U(POBBIX MPHOOPOB, 3aNUCHIBATh I[OKa3aHWs NPUOOPOB C YyUETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

. IPOBOAMTH  HCCJIEOBAaHHE 3aBUCUMOCTHM OJHOW  (hr3HuUecKoil
BEJIMYMHBI OT JpPYrod C UCHOJb30BAHUEM TMPSAMBIX HU3MEPEHHM
(3aBHCHMOCTH TIYTM pPAaBHOMEpPHO JBIXKYLIETrocs Tela OT BpEeMEHHU
JBUKCHMS Tella, CUJIbl TPEHHUS CKOJIBXKEHUS OT Beca Teja, KadecTBa
00pabOTKM TIOBEPXHOCTEH TET W HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIONIAId  COTNPUKOCHOBEHHUS TeJ, CHJIbI YOPYTOCTH OT YJIMHEHUS
NPYKUHBI, BHITAJIKUBAIOIIEH CHUJIBI OT 00bEMa NMOrpyKEHHON YacTu Tena U
OT IUIOTHOCTH >KMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH T€ja, OT
TyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHUH IJIaBaHUSI TEJ, YCIOBUI
paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B IJIAHMPOBAHUU Y4eOHOTO
UCCIIEIOBaHMsI, COOMpPATh YCTAHOBKY W BBINOJIHATH M3MEPEHHs, CIeys
NpPEUVIOKEHHOMY — IJIaHy, (UKCHUpPOBAaTh  pe3yiabTaThl  MOJTY4E€HHOU
3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJAE MNPEAJIOKEHHBIX TaONHIl U
rpaduKoB, IeaTh BBIBOJIBI 10 pe3yIbTaTaM UCCIIEJOBAHMUS;

o IPOBOAWTh  KOCBEHHbIE  U3MEpPEeHHs  (U3NYECKUX  BEIMYUH
(MJIOTHOCTH  BEIIECTBA JKUJIKOCTH M TBEPAOIrO Tena, CuUjla TPEHUs
CKOJIbJKEHUS, JABJIEHUE BO3YyXa, BHITAIKMBAIOIIAs CUJIA, IEHCTBYIOIIAs Ha
NOrpyKEHHOE B JKUAKOCTH Teno, KO3((UIMEHT MOJEe3HOro JeicTBUs

IPOCTBIX MEXaHU3MOB), CJIeAysd NPEIOKEHHOW WHCTPYKUUU: TpU

[IpakTnueckas
pabora,
nabopaTopHas
pabora
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BBITOJIHEHUH HU3MEPEHU COOMpAaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY M
BBIYHCIISITH 3HAUCHUE NCKOMOM BCIINYHHDBI;

o coOuoaTh MpaBUja TEXHUKHM OE30MacHOCTH TMpH paboTe ¢
1a00paTOPHBIM 000PYIOBaHHUEM;

. yKa3plBaTh TMPUHIMIIBI JEHCTBUS TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB: BECBHI, TEPMOMETpP, AMHAMOMETp, COOOIIAIOIIUECS COCYIbI,
OapomeTp, pblYar, MOJIBW)XHBIH ¥ HEHOABIXHBIM OJIOK, HaKJIOHHAS
IUTOCKOCTB;

e  XapaKTEepH30BaTh IPHHIMIBI JCHCTBUS W3YyYCHHBIX NPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOH Ha HX ONHCaHUA (B TOM 4YHCIIE:
NOJIIAITHUKY, YCTPOWCTBO BOJONPOBOJAA, THIPABIMYECKUH mpecc,
MaHOMETp, BBICOTOMED, HOPIIHEBOH HACOC, APEOMETP), UCIOIb3Ys 3HAHUS
O CBOHWCTBaxX (pU3MYECKUX SBICHUI M HEOOXOAMMBIC (PH3MUYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

o NPUBOJUTL TpPHUMEpPhl (HAXOAWTh WH(POPMAIMIO O TpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUs (DU3MYECKUX 3HAHUW B TOBCEIHEBHOU
JKU3HH U1 o0ecriedeHus: 0€30MacHOCTH IIPH OOpalleHuy ¢ mpudopamMu u
TEXHHYECKUMHU YCTPOWCTBAMHU, COXPAHCHUS 3JI0POBbS W COOJIIOACHHS
HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKpPYKaIOLIEH cpee;

o OCYIIECTBIISATh OTOOp HWCTOYHUKOB WH(popMmaruu B HMHTepHETE B
COOTBETCTBUH C 33JaHHBIM MTOMCKOBBIM 3aIPOCOM, HAa OCHOBE MMEIOIIIHXCS
3HAHUW ¥ TYyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIICIATH
uH(pOpPMaIIMIO, KOTOpas SIBISETCS MPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

o UCIIONIb30BAaTh MPHU BBINOTHEHUH YYE€OHBIX 3aJaHU Hay4HO-
MOMYJISIPHYIO ~ JINTEPATYpPy (PU3HYECKOTO COACPNKAHWS, CIPABOYHBIC
MaTepuainbl, pecypchl cetu  VHTepHer, BiameTh  OpUEMaMu
KOHCIIEKTUPOBAaHUs TEKCTa, MNpeoOpazoBaHus WHGOpPMALUKM U3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

o co3maBaTh COOCTBEHHBIE KpaTKUE€ MHChbMEHHBIE M  YCTHBIE
COO0IlleHUsI Ha OCHOBE 2—-3 KCTOYHHMKOB HH(OpMaLMKU (PUINIECKOTO
COJIEpXaHUs, B TOM YHCJIE IMyOJMYHO JeNiaTh KpaTKue COOOIIEHUs O
pe3ynbTaTax MPOEKTOB WU Y4eOHBIX MCCIEIOBAHUMA, TIPU 3TOM IPAMOTHO
UCIIONIb30BAaTh W3YYCHHBIM TOHATUHHBIA ammapat Kypca (U3HKH,
COIPOBOXKATH BBICTYIIJICHUE MPE3CHTAIUCH;

o Opy  BHINOJHEHHM  y4eOHBIX  MPOEKTOB M HCCIENOBaHUI
pacrpeaenaTh 00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHH C MOCTABIICHHBIMH
3aJladaM¥, CIIEAUTHh 3a BBINIOJHEHHEM ILIaHa ACHCTBUM, aJIeKBaTHO
OIICHUBAaTh COOCTBEHHBINM BKIAJ B JESATENBbHOCTh TPYIIbBI, BBHICTPAUBAThH
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, yYUTHIBAsI MHEHHUE OKPYKAIOIIIHX.

[Tpoexkrt, pedepar

K xoHny o0y4yenus B 8 Kiacce 00y4aomuics HAYYUTCS

Cnoco0 oneHku

. UCIIOJIb30BaTh TMOHATHS: Macca M pa3Mepbl MOJIEKYJ], TeIjioBoe | TeKymas,
JBHKEHUE aTOMOB W MOJIEKYJ, arperarHble COCTOSIHUSA BELECTBA, MMHUCbMEHHBI
1 o1poc,
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KpUCTANTNYECKUE M aMopdHbIe Tela, HACHIILEHHBIA M HEHACHIILECHHBIN
nap, BJIaXXHOCTb BO3/lyXa, TEMIIEpPAaTypa, BHYTPEHHSS SHEPrUs, TEILIOBON
JIBUTaTellb, 3JIEMEHTAPHBIA JIEKTPUUYECKUM 3apsij, 3JIEKTpUUYEcKoe IoJe,
IOPOBOJHUKU U JAUIIEKTPUKH, TOCTOSHHBIA 3JIEKTPUUYECKHH TOK,
MAarHuTHOE I10JIE;

o pasinyate  ABJACHMsS  (TEIUIOBOE  pPACHIMPEHME U CXKaTue,
TEIUIONEepeiaya, TEIJIOBOE pPaBHOBECHE, CMadyMBaHHUE, KaWLISPHbIE
ABJICHUSA, HWCHApPCHHUC, KOHIACHCAIUA, IUIABJICHHUC, KpPUCTAJUIM3alluA
(oTBepaeBaHue),  KUIEHUE, Temjonepeaaya  (TEIIONPOBOJHOCTD,
KOHBEKIIMsI, U3Iy4YEHHUE), dJICKTPU3aLUs TeJl, B3aUMOJEHCTBHE 3apsiOB,
JENCTBUS AIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAaHHE, B3aUMOJICHCTBUE
MAarHuToB, I[CflCTBHG MAaroMuTHOro 1oJjid Ha IPOBOJHHUK C TOKOM,
9JIEKTPOMAarHuTHasi MHAYKIKA) IO ONMCAHUIO UX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JJaHHOE (PU3UYECKOE SBICHUE;
o pacrio3HaBaTh IPOSBICHUE M3YYEHHBIX (U3MUECKUX SIBJICHUN B
OKpY’KalollleM MHUpE, B TOM 4ucie (U3NYECKHE SIBJICHUS B IPHPOJIE:
MMOBEPXHOCTHOC HATAKCHUC W KaAllWUIAPHBIC SBJICHUA B IHPHUPOAL,
KpUCTalIbl B Ipupoje, udiydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MoOpckue Opusbl, o0oOpa3oBaHME pOCbl, TyMaHa, HHes, CHera,
JJIEKTPUUECKUE SIBJIEHHUA B aTMocdepe, 3JIEKTPUYECTBO  KUBBIX
OpPraHW3MOB, MarHuTHOe Ioje 3emiu, Jpeild MoIarocoB, pPOIb
MAarHuTHOIO IIOJId IJId KHU3HU Ha 3€MJI€, MMOJIIPHOC CHUAHHC, IIPU 3TOM
HEpeBOUTh  NPAKTUYECKYH0  3ajadyy B  y4eOHYI0,  BBLACIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

o OINUCHIBATh H3YyYEHHBIC CBOMCTBA Tel M (PU3MUECKUE SIBJICHUS,
UCTIONB3Ys (PU3UUECKUEe BETUYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPTrus,
KOJMYCCTBO TCIUIOTHI, YACIbHAs TEIJIOEMKOCTh BCIICCTBA, YACJIbHaA
TEIUIOTa IUIABJIECHUS, yHAElbHAs TEIUIOTa MapooOpa3oBaHUs, yACNIbHAs
TEIJIOTa CropaHHsl TOIUIMBA, KOI(QQUIMEHT I0JIE3HOT0 AECWCTBUS
TEIIOBOM MaIlVHBI, OTHOCHUTEIIbHAS BIIQ)KHOCTh BO3/yXa,
NIEKTPUUYECKUM  3aps], CHUJIa TOKa, DJJIEKTPUYECKOE HaNpsKEeHNUe,
COIIPOTHBIIEHUE IIPOBOJHMKA, YAEIbHOE CONPOTUBIICHUE BEIECTBA,
paboTa U MOIIHOCTh AJIEKTPHUUECKOTO TOKA), MPH OMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UUECKUN CMBICI HCHOJIB3YEMbIX BEIMUYUH, 0003HAYECHUS
U €IUHUIIBI (1)I/ISI/ILI€CKI/IX BCJIMYHUH, HAXOOUTh q)OpMYJ'ILI, CBA3BIBAIOIIINEC
JaHHY!0 (U3MYECKYI0 BEIUYMHY C JPYTMMM BEJIWYMHAMM, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

. XapaKkTepU30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBJICHUS U TIPOIIECCHI,
UCIIOJIb3YS] OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU
CTPOEHMS BEIIECTBA, IPUHILIUI CYNEPIO3UINH MOJIEH (HAa Ka4YECTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsfa, 3akoH Oma a1 ydacTKa ILelH,
3akoH Jlxoynsa—JleHna, 3aKk0H COXpaHEHHsI SHEPruu, IIPU TOM JaBaTh
CJIOBECHYIO (hOpPMYJIHPOBKY 3aKOHA U 3alHCHIBATh €0 MaTeMaTHYeCKOe
BBIPAKCHHUE;

o OOBSICHATH (PU3UUECKUE MPOLECCHl U CBOMCTBA TeJl, B TOM YUCIE U

TeCT,
KOHTpPOJIbHA
s paboTta
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B KOHTEKCTE CHUTYyallMil NPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISBJISITh IPUYUHHOCIICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE H3 1—2
JIOTUYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUECKHUX
ABJICHUH, PU3NYECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

o pemiats pacuéTHbIe 3a/1a4ul B 2—3 NEHCTBUS, UCMONb3Ys 3aKOHBI U
dbopMyIibl, cBs3bIBaIOUINE (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHallM3a
YCJIOBHS 3a/1auyd 3alMChIBATh KPATKOE YCIIOBHE, BBISBISATH HEIOCTATOK
JMAHHBIX JUUIsS  PEIICHUs 3a]add, BHIOMpATh 3aKOHBI U (OPMYIHI,
HeoOXoauMble g e€ pelleHHs, MPOBOJAUTH pacuéThl U CPaBHHUBATH
MOJIyY€HHOE 3HauUeHUe (PU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

e pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPH HOMOIIU
bu3NYECKUX METOJ0B, UCIOJb3Ysl OMHCAHHUE HCCIEAOBAHUSA, BBIICIATH
MIPOBEPSIEMOE  MPEIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJICHUS HCCIIEA0BaHNUs, 1€TaTh BbIBOBL;

® [POBOJUTH OMNBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUN WIH
¢u3nyecKkux CBOWCTB Tes (KalWUIApHBIE SIBJIEHUS, 3aBUCHUMOCTD
JaBJICHUsI BO3/AyXa OT ero oobéMma, TemrepaTypbl, CKOPOCTHU Ipoliecca
OCTBIBAHMSI W HAarpeBaHUs IpU H3JIYYEHUU OT IBETa H3JIydarouiei
(mornomaroneil) MOBEPXHOCTH, CKOPOCTh HCIApeHUs BOJBI  OT
TEMIEPATYPHI )KUJIKOCTH U IUIOIIAU €€ IIOBEPXHOCTH, FIEKTPU3ALIMS TEI
U B3aUMOJIEHCTBHE  DBJIEKTPUYECKMX  3apsioB,  B3aUMOJICHCTBUE
MIOCTOSIHHBIX MAarHMTOB, BU3yaJlM3allusi MarHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JEHCTBHS MAarHUTHOTO TIOJII Ha IIPOBOJHUK C TOKOM,
CBOICTBa 3JEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBMUIraTelsl IMOCTOSHHOIO
TOKa): (GOPMYIUPOBATH TMPOBEPSIEMbIE TMPEANOJIOXKEHUs, CcoOUpaTh
YCTAHOBKY M3 MPEATIOKEHHOT0 000pyI0BaHUs, OUCHIBATh XOJ ONbITa U
(dbopMynHUpOBaTh BHIBOJIBI;

®  BBHINOJHATh MNPSAMbIE H3MEPEHHS] TEMIEpPATypbl, OTHOCHUTEIbHOMN
BIIQKHOCTH BO3/yXa, CHJIbI TOKA, HANpSHKEHUS C MCHOJIb30BAaHUEM
AQHAJIOTOBBIX NMPHOOPOB M JATUYUKOB (DU3MUECKHUX BEJIUYUH, CPaBHUBATh
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

® [POBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OAHOM (hU3HUECKON
BEJIMYMHBI OT JAPYroil ¢ HCIOJb30BAaHMEM NPSIMbIX H3MEpPEHUM
(3aBHCHMOCTh COTPOTUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIH
MIONIEPEYHOI0 CEYEHMs] W YAEIbHOTO COINPOTUBIIEHHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYILIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha
IIPOBOJIHHUKE, MCCIIEOBAHUE IIOCJIEI0BATEIRHOIO M IapaJIEIbHOTO
COEMHEHUIN MPOBOJHUKOB): IUIAHUPOBATh MCCIEOBaHUE, COOMpPATh
YCTAaHOBKY M BBINOJHATh U3MEPEHMS, CIENys IPEJIOKEHHOMY IJIaHy,
¢bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTU B BUJAE TaOIUI U
rpaduKoB, IeaTh BBIBOJIBI 10 pe3ysIbTaTaM UCCIIEJOBAHMUS;

® T[POBOJUTH KOCBEHHbIE H3MEpEHUs (QPU3NYECKUX  BEIUYUH
(ynenbHasi TeIJIOEMKOCTh BEIECTBA, COMNPOTHUBIEHUE MPOBOJHMKA,
paboTa U MOIIHOCTH AJEKTPHUUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHMUS,

[IpakTnueckas
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coOMpaTh HKCHEPUMEHTANbHYIO YCTAHOBKY, CJeIysd NpPeAsIOKEHHON
UHCTPYKLIUH, U BEIYUCIIATH 3HAUYCHUE BEIUYHHBI;

e coOnroaTh TMpaBWJa TEXHUKHM O€30MacCHOCTH MpH padboTe ¢
1a00paTOPHBIM 000PYIOBaHHUEM;

®  XapakTepu30OBaTh NPHUHIMUIIBI JIEHCTBUA H3Y4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOpPOH Ha WX OMUCaHUsA (B TOM 4YHCIE:
cucTeMa OTOIUIEHHsI JI0MOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIETMETP, CUETYMK HIIEKTPUUECKOW SHEPTUH, JIEKTPOOCBETHUTEIbHbBIE
npuOopHI, HarpeBaTellbHbIE ANEKTPONPUOOPHI (mpumepsr),
AIIEKTPUYECKUE TNPEJOXPAHUTENH, 3IIEKTPOMArHUT, 3JEKTPOJBUIATEID
HOCTOSIHHOTO TOKAa), HCIOJb3ysd 3HAHUS O CBOMCTBaX (DU3NYECKUX
SBJICHUH U HEOOXOAUMbIe (PU3HYECKHE 3aKOHOMEPHOCTH;

®  pacrno3HaBaTb IPOCTHIE TEXHUYECKHE yCTpOMCTBa u
U3MEpUTENIbHBIE TPUOOPHI MO CXEeMaM W CXEMAaTUYHBIM PHCYHKaM
(’KUIKOCTHBIH TEPMOMETp, TEPMOC, ICHXPOMETP, TUTPOMETP, JIBUTATEINb
BHYTPEHHEI'O CrOopaHMs, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbI
NIEKTPUUECKUX LeMed C MOoCIeI0BaTeNbHBIM M HapajljielbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS AJIEMEHTOB
ANEKTPUYECKUX LECTIEH;

® IPUBOJNUTH MPUMEPHl  (HAXOMUTh HWHPOPMAIIMIO O MPUMEPAX)
MPAKTUYECKOTO HCIIOIb30BaHUS (DU3MUSCKUX 3HAHHWHA B IMOBCEIHCBHOU
JKU3HM U1 o0ecriedeHus: 0€30MacHOCTH TIPH 0OpallleHuH ¢ MpuOopaMu
U TeXHUYECKUMH YCTPOHCTBAMU, COXPAHEHHUSI 3[IOPOBBS U COOJIIOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpee;

® OCYIIECTBIIATh TOUCK HWHGPOpMaUu (PUIUUIECKOTO COACpKAHHUSI B
WNHTepHeTe, Ha OCHOBE MMEIOIIMXCA 3HAHMM M IIyTEM CpPaBHEHUS
JIOTIOTHUTEIBHBIX UCTOYHWKOB BBIICTATH HWH(POPMAIUIO, KOTOpas
SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJIOCTOBEPHOIA;

® ICIIOJIB30BATh TIPU  BBIIOJIHEHWW  YYEOHBIX 3aJlaHUid  HAydHO-
NOMYJSIPHYIO JTUTEpaTypy (U3HUECKOTO COAEpk aHUsS, CIpPaBOYHBIC
MaTepuaibl, pecypcel cetd  VHTepHET, BIAAeTh NpUEMaMU
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHuss MH(GOPMAIMH W3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIC NMHUCHhMEHHBIE M KPATKHE YCTHBIE COOOIEHMUS,
0000mas wHGOpPMAIUIO W3 HECKOIbKUX MCTOUYHUKOB (PU3MUECKOTO
COJIep’KaHUs, B TOM 4YHUCIEe MYOJIUYHO WPEJICTABISITh PE3yIbTaThl
NPOSKTHOH WM HCCIENOBATEIbCKONH  NEATENbHOCTH, TPU OTOM
rPAMOTHO HCIIOJIB30BATh M3YYECHHBIM IOHATHWHBINA ammapar Kypca
(bU3HKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3CHTAIUEH;

e [IPH BBIITOJIHCHUN YYEOHBIX IMPOCKTOB W HCCIICOBAHHNA (DU3HUCCKUX
IPOIIECCOB pacIpeseNiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTaBIICHHBIMU 33/1a4aMU, CIICTUTH 32 BBIIIOJIHEHUEM IIJIaHa IeWCTBUN
U KOPPEKTUPOBATH €r0, aJICKBAaTHO OIEHWBATh COOCTBEHHBIM BKIIAT B
JESITEIIbHOCTh TPYIIIIBL, BBICTPaNBATh KOMMYHUKATUBHOE
B3aMMOJICHCTBHE, IPOSBIISSL TOTOBHOCTD pa3pemiaTh KOH(IUKTHI.

IIpoexkT,
pedepar
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K xoHny o0yuenusi B 9 kj1acce 00y4aromuicss HAy4YuTCs

Cnoco0 oneHkn

° WCIIOJIb30BaTh TMOHATHS: CUCTEMa OTCU€Ta, MarepuajibHash TOYKa,
TPACKTOPUS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHHS, Acopmarius
(ympyras, IiacTuyeckas), TPEHHE, IEHTPOCTPEMHUTEIBLHOE YCKOPEHHE,
HEBECOMOCTh W TEPErpy3KH, IEHTP THKECTH, aOCOTIOTHO TBEPIOE TEO,
LEHTpP TSHKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHUUECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(pPa3ByK M YIbTPa3BYK, JJIECKTPOMATHUTHBIC BOJIHEI,
IIKaJa AJIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JTaTbHO30PKOCTb,
CHEKTPHl UCITYCKaHUS U TMOTJIOIIeHus, anbda, OeTa- U raMMa-u3aydeHus,
M30TOIIbI, A/I€PHAsI SHEPTETHUKA;

° pazyinyarh SIBIICHUS (paBHOMEpHOE u HEpaBHOMEPHOE
MPSAMOJIMHEHOE JIBIDKCHHE, PaBHOYCKOPEHHOE MPAMOJIMHEITHOE
IBUKCHHE, CBOOOJIHOE TaJCHUE TeJ, PAaBHOMEPHOE JBIDKEHHE IIO
OKPY’KHOCTH, B3aMMO/ICHCTBHUE Tel, peaKTUBHOE JIBIDKCHUE,
Kojie0aTeIbHOE JIBIDKEHHUE (3aTyXarolllMe W BBIHYXJACHHBIC KOJICOAHMS),
pE30HAHC, BOJIHOBOE JBWKEHHE, OTPAXKEHUE 3BYKa, NIPSAMOJIMHEIHOE
pacnpoCcTpaHeHUE, OTPAXKEHUE U TIPEIIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE
OTpaXEHHUE CBETa, PA3JIOKEHHUE OEJIoro CBETa B CIEKTP U CJIOKCHHE
CIIEKTPaIbHbBIX LIBETOB, JUCTIEPCUS CBETa, €CTECTBCHHAS
PaauoaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWMYATOTO CIIEKTpa U3JIyYeHUs) IO
ONMCAHUI0O HWX XApPAKTEPHBIX CBOWCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SIBIICHUE;

. pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SIBJICHUNU B
OKpyXaromeM Mupe (B ToM 4Yucie (U3NYECKUE SBICHHUS B MPHPOJE:
MPWIMBBI U OTJIUBBI, IBH)KEHHE TU1aHeT COJTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUDKEHUE SKUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB KUBOTHBIMH,
3EMJIETPSACEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, »5XO0, I[BETa Tell,
ONTHUYECKUE SBJICHHS B MPUPOAE, OMOJIOTHYECKOe AEWCTBHUE BUIMMOTO,
yIbTpauOIETOBOTO M  PEHTITCHOBCKOTO HM3JIYYCHHH, €CTeCTBEHHBIH
paauoakTUBHBIA (POH, KOCMHUYECKHE JIy4YH, PATUOAKTUBHOE H3ITYYCHHE
MPUPOAHBIX MHHEPAIOB, JEHWCTBUE PAJUOAKTHBHBIX M3Jy4CHUN Ha
OpraHu3M 4YEJOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 3a/ady B
yueOHYI0, BBIACNATh CYIIECTBEHHBIE CBOWCTBA (MPHU3HAKU) (PUINIECKUX
SIBIICHHUIA,

° OMKCHIBATh W3YYCHHBIE CBONCTBAa Tel H (U3UUYECKUE SIBICHUS,
UCIIONB3Ys (PM3UYECKHE BETMUUHBI (CPEIHSS U MTHOBEHHAs CKOPOCTH Tea
NpU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOpPEHUE, TMEepeMENICHUE, IyTh,
yIJIOBasi CKOPOCTb, CHUJIAa TPEHHUs, CUJa YOPYrOCTH, CHJIA TSAXKECTH,
YCKOpeHHUe CBOOOIHOTO Ma/IeHHs, BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHIIBI,

Tekyias, ycTHbII
OIIpocC, TECT
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MexaHu4eckass paboTa M MOIIHOCTb, IOTEHIMANbHAs JHEPrus Tela,
HOJHATOTO HaJl OBEPXHOCTHIO 3€MJIM, MOTCHIMANbHAs SHEPTUs CHKAaTOU
IOPY)XUHBI, KHHETHYECKash OSHEprusi, IOJHas MeXaHW4ecKas »SHeprus,
HEepUOJl U 4acToTa KoJeOaHU, AJTMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMIICHHUS CPEbl), IPH OMUCAHUU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOIb3YEMBIX BEIWYHH,
0003HaueHUsI M €AMHUIBI (PU3MUECKUX BEJIUYMH, HAXOAUTh (HOPMYIIH,
CBSI3bIBAIOIME JAAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMH BEJIMYMHAMU,
CTPOUTH TPaPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH;

o XapaKTepu3oBaTh CBOICTBA Tell, (U3NYECKUE SBICHUSA U IPOLECCHI,
UCTIONB3Ysl 3aKOH COXPAaHEHHsI SHEPIUH, 3aKOH BCEMUPHOTO TATOTCHHS,
OPUHIUI  CYNEPIO3UIUN CWJI, TPUHIMII OTHOCHUTENbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMs HMMITYJbCA, 3aKOHBI OTPaXXEHUS U
IPEJIOMIIEHUS CBETA, 3aKOHbI COXPAaHEHMs 3apsAJ0BOIO U MacCOBOI'O YUCEl
OpU SICPHBIX PEAKIUSAX, MPH ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIMCBIBATh €T0 MAaTEMaTHUECKOE BBIPAKECHHUE;

J OOBSICHATH (PU3MUECKUE TIPOIIECCHI M CBOWCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CHTYallui MPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
IIaroB € ONOpPoil Ha 2-3 M3y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBJICHHH,
($u3nYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEN;

o pewiatb pacuéTHble 3ajaud (omuparolyecs Ha cucremy u3 2-3
YpaBHEHMIA), HCIIONB3Ys 3aKOHBI U ()OPMYIIBI, CBA3BIBAONINE (hU3NIECKHE
BEJIMYMHBI: HAa OCHOBE aHAJM3a YCIOBHS 3aJadd 3alMCBhIBaTh KPaTKOE
YCIIOBHE, BBISBIISITH HEIOCTAIOLIME WM M30BITOUHBbIE JAaHHBIE, BHIOMpPATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE /ISl pelIeHHs], TPOBOIUTH PacUEThl U
OLICHWBATh PEATUCTUYHOCTh IOJNYYCHHOTO 3HAueHHs (pu3muecKon
BEJIMYMHBI;

o coOnrofaTh IMpaBWiIa TEXHUKH O€30IacHOCTH TMpu pabore cC
71a0opaTOpHBIM 000PYI0OBAaHUEM;

®  pa3mUYaTh OCHOBHBIC NMPH3HAKU M3YYEHHBIX (DU3NYECKUX MOJIEICH:
MaTepHaigbHas TO4Ka, aOCOJIOTHO TBEPIOE TENIO, TOUEUHBIH HCTOUYHUK
CBEeTa, JIyy, TOHKas JMH3a, IJJaHETapHas MOJEJIb aTOMa, HYKIJIOHHas
MOJIeTIb aTOMHOTO S/pa;

. OPUBOANUTH MpUMEpbl (HAXOOUTh HH(OpMaIMIO O HpuMepax)
NPAaKTUYECKOTO HCIIOJIb30BaHMsI (PU3MUECKUX 3HAHUH B TTOBCEIHEBHOU
KHU3HH Ul oOecnieueHusi 0€30MacHOCTH TpU OOpaIIeHnuH ¢ MprudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI U COONIOJCHHS
HOPM 3KOJIOTHYECKOTO MOBEICHHS B OKPYKalOIIel Cpefe;

o XapakTepu30BaTh MPUHIMIBI JCWCTBUS H3YUYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB € OMOpPOM Ha HMX OMHUCAHUS (B TOM YHCIE:
CIHUIOMETpP, TATYUKU TIOJIOKEHHS, PACCTOSHUS W YCKOPEHHsS, pPaKera,
9XOJIOT, OYKH, TIEPHUCKOI, (oToamnmapar, ONTHYECKHE CBETOBOJIBL,
CIEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), HCIONB3YyS 3HAHUS O
CBOWCTBaX (PHU3MUECKUX SBJIEHUM M HeoOXoaumble (U3NYECKHE
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3aKOHOMCPHOCTH,

e pacro3HaBaTh NPOOJEMBI, KOTOPHIE MOXKHO PELIMTh HPU TTOMOLIH
(U3NUECKUX METO/0B, UCIONb3YSl ONMHMCAHUE HMCCICIOBAHUSA, BBIIEIATH
IpOBEpsiEeMOE MPEIOJIIOKEHNE, OLICHUBATh MPABWIBHOCTh TMOpPSIKA
IPOBEJCHUS HCCIIENOBaHUS, JelaTh BbIBOJAbI, HHTEPIPETHUPOBATDH
pe3ybTaThl HAOIIOACHUHN U OTIBITOB;

® [POBOJUTH OMNBITHI MO HAOMIOJACHUIO (U3MUECKUX SBICHUN WK
¢u3nuecKkux CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HrproToHa, 3akoHa
COXpaHEHMsI PHEPruH, 3aBUCHMOCTH MEpHOJa KOJeOaHUN MPYKUHHOTO
MasiTHUKa OT MAacchl Ipy3a U JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTMUTYABI MaJblX KojeOaHuid, MPAMOJIUHEHHOE pachpoCTpaHEeHUE
CBETa, pasjoXeHHe Oenoro cBera B CHEKTP, H3YYCHHE CBOMCTB
M300paxKeHHs B TUIOCKOM 3€pKajie U CBOMCTB M300pa)KeHHs MpeaMeTa B
coOuparoiel JTuH3e, HaOMI0IeHUEe CIIOIIHBIX U JTUHEHYaThIX CIIEKTPOB
U3ITy4eHUs): CaMOCTOSITEIbHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 00OpYyIOBaHHUS, OMHUCHIBATH XOJ OIMbITA U €ro pPe3yJbTaThl,
(dbopMynTUpOBaTh BHIBOJIBI;

® [POBOJUTH NPU HEOOXOIUMOCTH CEpPHUI0 MPSAMBIX H3MEpPEHUH,
ompezenss CpeaHee 3HaueHHue u3MepsieMol BenuuuHbBl ((OKycHOE
paccTostHUE COOMpArOIICH JMH3BI), 0OOCHOBBIBATH BBIOOP crocoOa
U3MepeHus (U3MEPUTENBHOIO Ipubopa);

® [POBOJUTH HCCIIENOBaHHE 3aBUCUMOCTEH (PU3UUECKHX BEITUYHMH C
UCIIOJIb30BaHUEM TMPSAMBIX W3MEpPEHUH (3aBUCUMOCTh IYTH OT BPEMEHHU
Ipyd PaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HadallbHOW CKOpPOCTH, MEepHoaa
KOJIEOAHWH MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHMs CBETa OT yIJla MAaJ€HUs U yria NpeJOMIIEHHs OT yria
NaJeHNs]): IUTAHUPOBATh HCCIIEJOBAaHME, CaMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (UKCHPOBATh pE3yJabTaThl IOJYYEHHOM 3aBUCHUMOCTHU
¢u3nUecKux BEIWYMH B BHJIE TAaOIUIl U IpadUKOB, AeiaTh BBIBOJABI IO
pe3yJpTaTaM MCCIIEI0BaHNUS;

® [IPOBOJUTH KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIUUYUH (CpemHss
CKOPOCTb M YCKOPDEHHME Te€ja IpU pPABHOYCKOPEHHOM JIBM)KCHHH,
yCKOpeHue CBOOOJHOIO MaJCHUs, KECTKOCTb MPYXKUHBI, KOAP(UIUEHT
TPEHMsI CKOJIbKEHMsI, MEXaHU4ecKas paboTa M MOIIHOCTb, 4acToTa M
nepuoJi KosiebaHMH MaTeMaTHYeCcKOro M MPYXKHHHOTO MAasTHUKOB,
ONTHYECKas cuia coOuparomed JMH3bI, PaJAUOaKTHBHBIN (OH):
IUIAHUPOBATh U3MEPEHHUs, COOMpPATh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBITNOJHATH U3MEPEHUSI, Ce1ys IPEIOKEHHON HHCTPYKIIMHU, BEIYUCIISITD
3HAUEHUE BEJIMYMHBI WM AaHAJIU3UPOBATH IIOJYYEHHBIE pE3YyJIbTAaThl C
y4€TOM 3aJaHHOM MTOTPELTHOCTH U3MEPEHUH;

® JCNOJB30BaTh CXEMbBl M CXEMAaTUYHBIE PUCYHKH HW3Y4YEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTENBHBIX npubopoB u
TEXHOJOTMYECKHX TIPOLIECCOB MPH PEUICHUH Yy4eOHO-MPaKTUYECKUX

[IpakTnueckas
pabora,
nabopaTopHas
pabora
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3ala4, ONTUYCCKHUC CXCMbI Ui IMOCTPOCHUA H306pa)KeHI/II>’I B TINIOCKOM
3epKalie ¥ COOMparomieit TuH3e;

OCYIIECTBIIATh TOUCK wuH(popMmammu ¢usmueckoro coaepxkanus B | [Ipoekt, pedepat
WutepHere, camMocToATENbHO  (OpMyIupyst IOMCKOBBIM  3ampoc,
HaXOJUTh IIyTH OIpeJIeJIEHUs] JOCTOBEPHOCTH MOJy4YEHHON MHPOpMaLuu
Ha OCHOBE MMEIOLIUXCS 3HAHUU U TOTIOJHUTEIbHBIX UCTOYHHUKOB;
UCTIOJIb30BaTh NPY BBHIMOJIHEHUH YYEOHBIX 33/IaHUN HAYYHO-TIOMYJISAPHYIO
auTepatypy  (pU3MUYECKOro  COJEpKaHus, CIPaBOYHbIE MaTepUalbl,
pecypcsl cetu MHTEpHET, BilafeTh NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBanust HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/aBaTb COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOpPMALIUUM U3 HECKOJIbKUX MCTOYHMKOB (DU3MUYECKOrO COJEpKaHMs,
nyOJIMYHO NPEICTABIATh Pe3yJabTaThl IPOSKTHOM MM UCCIIe10BaTEIbCKON
JEATEIbHOCTH, IIPU 3TOM TIPaMOTHO  MCIOJB30BaThb  W3YYECHHBIN
NOHATUIHBIN ammapaT HM3y4aeMoro paszaena (U3MKH W COMpPOBOXKIATH
BBICTYIIJICHHE TIPe3eHTaluel ¢ yuéToM 0COOEHHOCTEN ay JUTOpUN

TpeOoBaHusi K  BBICTABJIECHHUIO OTMETOK 32 IMPOMEKYTOYHYIO
arrecTanuio (MpPU HEOOXOAUMOCTH — € Y4ETOM CTeNEeHH 3HAYNMOCTH OTMETOK
3a OT/AeJbHbIC OLICHOYHbIE POLEAYPHI).

Kputrepyuun ¥ HOpPMBI OLEHKH 3HAHMH M YMEHHH O00y4allIuxcs 3a
YCTHBIN OTBeET.

Ounenka "5" craBuTCH, €CJIM YYEHUK:

1. TlokaspiBaer r1ayOOKOE€ H TIOJIHOE 3HAHWE W TOHUMAHHE BCETO
IIPOIPAMMHOI0 MaTepuaia; MOJHOE IMOHUMAaHUE CYIIHOCTH PACCMATPUBAEMBIX
TIOHSITUH, ABJICHUN U 3aKOHOMEPHOCTEMN, TEOPHUIA, B3AUMOCBSI3EH.

2. YMeeT COCTaBHUTh MOJHBIA M MPABUIBHBIA OTBET HA OCHOBE M3YYECHHOTO
MaTepuana; BbIJICIATh TJIABHBIC IMIOJOXKEHUS, CAMOCTOSATEIIBHO MOATBEPKIATh
OTBET KOHKPETHBIMU MTpUMepaMu, (hakTaMu; CAaMOCTOSATEIIBHO U apTyMEHTHUPOBAHO
JieJIaTh aHajiu3, 0000IEeH s, BEIBOBI, YCTAHABINBATH MEKIIPEIMETHBIE CBSI3U (HA
OCHOBE paHee MPUOOPETEHHBIX 3HAHUM) U BHYTPHUIIPEIMETHBIC CBS3U, TBOPUECKHU
IIPUMEHATH IIOJYYECHHBIE 3HAaHHWS B HE3HAKOMOM CHUTYAIMU; MOCJIEAOBATEIIBHO,
4€TKO, CBSI3HO, OOOCHOBAaHHO M 0€30MHMO0YHO H3Jarath y4eOHBIM MaTepual.
YMeeT COCTaBIISITh OTBET B JIOTHUYECKOUW MOCIEA0BATENBHOCTH C MCHOJIB30BAaHUEM
MPUHATON TEPMHUHOJIOTHY; JIeTIaTh COOCTBEHHBIE BBIBOJIBI; (DOPMYITHUPOBATH TOUHOE
ONPEAEIECHUE U UCTOJIKOBAHUE OCHOBHBIX MOHSATHM, 3aKOHOB, TeOpUil. MOXKET 1pu
OTBETE HE TIOBTOPATH JOCIOBHO TEKCT YyuyeOHWKa; wW3jaratb, MaTepuall
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JUTEPATYpHBIM  SI3BIKOM;  TMPAaBUIBHO U OOCTOSATENBHO  OTBEYaTh  HA
JOTIOJTHUTEIbHBIC

BOIIPOCHI YUUTENS; CAMOCTOSITENIBHO M PAIMOHAIIBHO HCIIOJIb30BaTh HATJISIIHbIE
nocoOus, CIpaBOYHBIE MaTepHayibl, Y4eOHUK, IOMOJHUTEIbHYIO JHUTEPATYpY,
NEPBOUCTOYHUKH, TMPUMEHSTh CHUCTEMY YCIOBHBIX O0O3HAUCHHW MpU BEJIEHUU
3amuceil, COMPOBOKAAIONINX OTBET; MCIOIB30BATh VISl JI0KA3aTEeNIbCTBA BBHIBOJIOB
13 HaOJIIOJICHUH U OTIBITOB.

3. CaMOCTOATEIBHO, YBEPEHHO M 0€30MIMOOYHO MPUMEHSET IMOJy4YCHHBIC
3HaHUS B PEIICHUH MPOoOJIeM Ha TBOPUYECKOM YPOBHE; IOMYCKaeT He 0oJiee OJHOTO
HEJ04YETa, KOTOPBIM JIETKO MCOPABISIET MO TPEOOBAHUIO YUYUTENS; HMEET
HEOOXOMMbIE HABBIKK pabOThI ¢ MprOOpaMu, YepTekaMu, CXxeMaMu, Tpadukamu,
KapTaM{, CONYTCTBYIOIIMMH OTBETY; 3allUCH, COIPOBOXKIJAIOIIUE OTBET,
COOTBETCTBYIOT TPEOOBAHUSIM.

Onenka "4" craBuTcs, €CIM YYCHUK:

1. ITokxa3pIBaeT 3HaAHUS BCETO M3yYEHHOrO MPOrpaMMHOT0 marepuana. Jlaér
NOJIHBIM M TMpaBWIbHBI OTBET HAa OCHOBE W3YYEHHBIX TEOpHUH; JOMYyCKaeT
HE3HAYUTENbHbIE OMMOKM M HEJOYETHl MpPH BOCIPOU3BEACHUU H3YyYEHHOTO
MaTepuasa, HeOOJIbIINEe HETOYHOCTH IPU HUCIIOJIb30BAHUN HAyUYHBIX TEPMUHOB MIIU
B BBIBOJIaX, 0000IIEHUAX M3 HaOmoAeHu. Marepuas usznaraet B OnpeneiaeéHHON
JIOTHYECKON MOCIIEN0BATENBHOCTH, IIPU 3TOM JOIYCKaeT OJHY HErpyOyro OLIMOKY
WM He OoJiee ABYX HEJOUYETOB, KOTOPHIE MOXKET MUCHPABUTH CAMOCTOATENBHO MPHU
TpeOOBAaHMM WM HEOOJIBIION IMOMOIIM IPENOoaBaTelis; MOATBEPKIAET OTBET
KOHKPETHBIMU TPUMEpaMU; MPAaBHJIBHO OTBEYACT Ha JOMOJHUTEIBHBIE BOMPOCHI
YUUTEIS.

2. YMeeT caMOCTOSITENIbHO BBIACNATH IJIABHBIE MMOJIOKEHUS B U3YYEHHOM
MaTepuaie; Ha OCHOBAaHMU (PAKTOB M MPUMEPOB 0000IIATh, A€NaTh BBIBOBI.
VYcraHaBnuBaTh BHYTPUIPEIMETHbIE CBSI3U. MOXKET MNPUMEHSTh MOJIyYE€HHbIE
3HaHWS Ha TPAKTUKE B BHUJIOM3MEHEHHOW CHUTYyallMH, COOJIOaTh OCHOBHbBIE
IpaBUJia KyJbTYypbl YCTHOM peun; UCIOJIB30BaTh IPU OTBETE HAyYHbIE TEPMHHBI.

3. He o6namaer mgoCTaTOYHBIM HABBIKOM pPabOTBI CO CIPABOYHOU
JUTEpaTypoi, y4eOHHKOM, NEPBOWCTOUYHUKOM (MPaBUIBHO OPUEHTUPYETCS, HO
paboTaeT MEJJICHHO).

Ounenka "3" craBuTCH, €CJIM YYCHUK:

1. YcBauBaeT OCHOBHOE COJEpXaHUE YYEOHOro Marepuana, HO HMEET
npoOenbl, HE MNPENITCTBYIOIIME JajJbHEHIIEMY YCBOEHHIO IMPOTrPAMMHOTO
Marepuana.

2. N3naraer maTtepuan HeCHCTEMaTU3UPOBaHHO, (hparMeHTapHO, HE Bceraa
MOCJIEIOBATEIbHO; MOKa3bIBAET HEJOCTATOYHYIO C(HOPMUPOBAHHOCTH OTIEIBHBIX
3HAHUM W YMEHHii; c1ab0 apryMEHTHpPYET BBIBOJbI U OOOOILIEHHUS, JOMYCKaeT
OIMOKU TMpU UX (OPMYIHPOBKE; HE HCIOJIb3YeT B KauyecTBE JI0Ka3aTeIbCTBa
BBIBOJIBI M 0000IIICHNS W3 HAOJIOICHHM, ONIBITOB WJIU JIOMYCKAeT OMIMOKH MPU UX
W3JI0’KEHUH;, TAET HEUETKHUE ONPEACIICHUS OHATHM.
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3. WcnbIThIBaeT 3aTpyAHEHUS B MPUMEHEHUM 3HAHUM, HEOOXOAUMBIX IS
pelieHust 3a7a4 pa3MYHbIX THUIOB, MPAKTHUYECKUX 3aJaHui; TpU OOBICHEHUU
KOHKDETHBIX SIBJICHUII Ha OCHOBE TEOPUM M 3aKOHOB; OTBEYAET HEMOJIHO Ha
BOIIPOCHI yUYUTENS WJIM BOCIPOU3BOJUT COJIEP)KAHUE TEKCTa Y4yeOHUKA, HO
HEJI0OCTAaTOYHO MOHUMAET OTJEIbHBIC MOJOKEHUSI, UMEIOIME BAXKHOE 3HAUCHHE B
ATOM TEKCTE, IOMyCcKasi OIHY-ABE TPyOble OMUOKH.

Onenka "2" craBuTCH, €CJIM YYCHUK:

1. He ycBamBaer u He pacKpbIBa€T OCHOBHOE COJEp)KaHHWE MaTepuana; He
3HA€T WIM HE MOHHMMAET 3HAYMUTEIbHYI0 YacTh MPOrpaMMHOIO MaTepHayia B
npeesiax NoCTaBJIEHHBIX BOIIPOCOB; HE JIENAaeT BbIBOJIOB U 000OILICHHMIA.

2. Nwmeer cnabo cpoOpMUPOBAaHHBIE W HEMOJIHbIC 3HAHUS, HE YMEeT
MPUMEHSITh UX MPU PEIICHUH KOHKPETHBIX BOIIPOCOB, 3aJ1a4, 3aJJaHuii 10 00pasily.

3. Ilpu oTBeTe Ha OIMH BOMPOC JOMyCKaeT Oojee ABYX IpyObIX OIIMOOK,
KOTOPBIE HE MOYKET UCIIPABUTH J1a’K€ MPU MOMOIIY YUUTEIIS.

OueHuBaHMe CaMOCTOSATENbHBIX NMUCHObMEHHBIX M KOHTPOJBbHBIX PadoT.
IHpuopurer nucbMeHHOH (POPMbI OLICHKH 3HAHUM Nepe] YCTHOM.

Onenka "5" craBuTcs, €CIM yYeHUK:

® BBLITIOJHUI paboTy 6€3 OmUOOK U HEJOUYETOB;

® CaMOCTOSITEJIbHO MOATBEPANI OTBET KOHKPETHBIMU MPUMEPaAMU

e cJienan aHaJm3, 0000IIEeHNs, BBIBOIbI

® JIONYCTHJI HE 00Jiee OTHOTO HEJI0YETA.

Onenka "4" craBuTCH, €CJIM YY€HHK BbINOJHUJ Pa00Ty NMOJHOCTHI, HO
JAONMYCTHJI B HEH:

e He OoJiee OHOM HErpyOoil OIMOKHK M OJTHOTO HEJI0UYeTa;

e 1UI1 He OoJiee IBYX HEJOUETOB.

® TIpU PEIICHUH 33724 C/IeTaHbl BTOPOCTEIIEHHBIE OTUOKU

® JIONYCTUJl HEMNOJHbIe, HEOOJbIIME HETOYHOCTH MPHU HUCHOJIb30BAHUU
HAy4YHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

Ounenka "3" craBuTcs, €CJId YUCHUK NPABUJIbLHO BBINOJHWI HEe MEHee
MOJIOBHHBI PA00THI WJIN JONMYCTHIL:

e He Oosiee IBYX rpyObIX OMIMOOK;

e 111 He OoJiee JBYX-TPEX HErPyOBIX OIIUOOK;

® UCIIBITHIBACT 3aTPYJHEHUS B MPUMEHEHUM 3HAHWM, HEOOXOIUMBIX JIJIs
pelieHus 3aa4 pa3IndHbIX TUIIOB

Onenka "2" craBuTCH, €CJIM YYCHUK:

® JIONYCTWJI YHUCJIO OIIMOOK M HEIOYETOB IPEBOCXOJALIEE HOPMY, MPHU
KOTOPOM MOKeT OBITh BRICTaBJICHA OrlcHKa "3";

® JUIM €CITU NPABUJILHO BBITIOJIHUII MEHEE MOJIOBUHBI pabOThI

e HE 3HAeT M HE I[OHMMAeT 3HAYUTENbHYIO WJIM OCHOBHYIO 4YacTh
MPOrpaMMHOr0 MaTepuaia B Mpeeaax NoCTaBICHHBIX BOIPOCOB

Ouenka npoexra.

Bricokuii ypoBeHb - Ouenka "S"
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1. IIpaBUIBHO MOHSATHI 1IE€1b, 3]]aYU BBITIOJIHEHUS IPOEKTA.

2. ColOnroneHa  TEXHOJIOTMS  WMCIOJHEHUST  NPOEKTa,  BbIACPKAHBI
COOTBETCTBYIOIIIUE JTAIIbI.

3. [IpoekT oopMiieH B COOTBETCTBUH C TPEOOBAHUSIMHU.

4. TlposiBeHBI TBOPYECTBO, MHUIIUATHBA.

5. [IlpenbsBieHHBIA TPOAYKT JACSITEIBHOCTH OTIWYAETCS  BBICOKUM
KaueCTBOM HCITOJIHEHUSI, COOTBETCTBYET 3asBIICHHOMN TEME.

IHoBblIeHHBIN ypoBeHb - Ouenka "4"

1. IlpaBUIBLHO MOHSTHI 1IE€J1b, 3]]a4U BBITIOJIHEHUS IPOEKTA.

2. CoOmrofieHa TEXHOJIOTHS WCIIOJIHEHHS MPOEKTa, ITambl, HO JOMYIICHBI
HE3HAYNUTEIbHBIC ONTMOKH, HETOYHOCTH B O(DOPMIICHHH.

3. IIposiBIEHO TBOPUYECTBO.

4. IlpeabsBIECHHBIA MNPOAYKT JACATEIBHOCTA OTJIUYAETCS BBICOKUM
KaueCTBOM UCIIOJIHEHHUS, COOTBETCTBYET 3aABJICHHOMN TEME.

ba3oBblii ypoBenb - Ouenka 3"

1. ITpaBUIBHO MOHSTHI 11€JIb, 33/1a4U BHITIOJHEHUS MTPOCKTA.

2. CoburoieHa TEXHOJIOTUS BBITIOJTHEHHS TPOEKTa, HO UMEIOTCA 1-2 ommoOKu
B ATanax Wiv B 0hOpMJIICHHUHU.

3. CaMOCTOSTENBHOCTD MPOSIBIEHA HA HEJOCTATOYHOM YPOBHE.

Hwuskuii ypoBenb - Onenka "2"

[IpoekT He BBIMOJIHEH WK HE 3aBEPIIICH

TecTupoBanue
Ouenka «5» CTaBMTCHl, €CIM YYEHUK BBINIOJHUI NpaBwibHO OT 80% 10
100% ot obmiero uncna 6aaIoB
Ouenka «4» CTaBHUTCS, €CIIM YYEHUK BBINOJHWI IPaBWIbHO OT 60 % 1o
79% ot oO11ero uncia 6anos
Ouenka «3» CTaBUTCH, €CJIM YUYCHUK BBIMOJHWI MPaBUIbHO OT 45 % 10
59% ot oO1urero uncia 6anos
Ouenka «2» CTAaBUTCSl, €CITU YUCHUK BBITIOJIHUT MTPaBUiIbHO MeHee 45 % ot
oOmiero yucia OaljoB WIM HE MPUCTYNWI K paboTe, WM HE TPEACTaBWI Ha
IIPOBEPKY.
Kpurepuu oneHuBanus 1a60paTopHbIX padoT
Ouenka «5» CTaBUTCS, €CIU YUEHUK:
e[IpaBWJIbHO OMpEAENn 1IeJIb ONbITA U BBIOJHUI pabOTy B MOJHOM 00bEME
C coOyofieHneM HEOoOXOAUMOM TMOCIeAOBATEILHOCTH MPOBEICHUSI OMBITOB U
U3MEpPECHUH.
¢ CaMOCTOATENILHO W PAIMOHAILHO BBIOpAJ W TMOJATOTOBWI [IJISL  OIBITA
HEeoOXxoauMoe 000pYyJIOBaHUE, BCE OMNBITHI TPOBEI B YCIOBUSX W PEKUMAX,
00eCcreunBaOIIUX MOTYYeHHE PE3YIbTATOB U BEIBOJIOB C HAUOOJIBIIEH TOYHOCTBIO.
eHay4yHOo rpamMoTHO, TOTUYHO Omucai HaOMOAeHUS U CHOPMHUPOBAT BHIBOIBI
U3 OTIBITA.
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eB mpeacTaBieHHOM OTUYETE MPABWIIBHO M aKKYpPAaTHO BBITTOJIHWII BCE 3aIHCH,
Ta0JUILIbI, PUCYHKH, YEPTEKHU, TPa(UKHU, BEIUUCIECHUS U CAEINIall BHIBOJIbI.

e [[paBUJIbLHO BBIMOJHWI aHANIKU3 norpemHocTeit (9-11 knaccer).

o[IposiBNIsIET OpPraHU3AIMOHHO-TPYIOBEIE yMEHUS (TMOIACPKUBACT YHCTOTY
paboyero Mecrta M MOPSAJOK HA CTOJE, 3KOHOMHO MCHOJB3YET pPacXOAHbIE
MaTepHabl).

® DKCIIEPUMEHT OCYIIECTBIISIET MO IJIaHy C YYETOM TEXHUKH O€30MacCHOCTH U
npaBui paboThl C MaTepUaaMu U 000PYIOBAHUEM.

Onenka «4» CTaBUTCS, €CITU YYCHUK BBITTOJHWI TPeOOBAHHUS K OLIEHKE «5»,

HO:

e OmBIT MPOBOAMI B YCIOBUAX, HE OOECIEUNBAIOIINX JOCTATOUHOW TOUHOCTHU
WU3MEPEHUN.

e bbUIO JOMYIICHO JBa — TpU HEJo4YeTa Wik 0ojee OJHOW rpy0oil OMMOKH U
OJTHOTO HEA0YETA.

e DKCHEpUMEHT IMPOBEJCH HE MOJHOCTHIO WM B ONMUCAHUM HAOMIOACHUN W3
OTbITA YYEHHUK JIOMYCTUJI HETOUHOCTH, BBIBOJIBI ClI€JIall HETIOJIHBIE.

Ouenka «3» CTaBUTCH, €CIIH YUYCHUK:

o [lpaBuibHO Ompenens Iefb OMbITa; padOTy BBIMOIHSAET MPABUIHHO HE
MEHEE YeM HaloJOBHHY, OJHAKO OOBEM BBINOJIHEHHON 4YacTH TaKOB, YTO
MO3BOJISICT TOJIYYUTh TIPABWIBHBIC pPE3YJAbTAaThl W BBIBOJABI 10 OCHOBHEIM,
MPUHITUITHATBHO BAXKHBIM 33J1adyaM paOOThI.

e TlonGop obopynoBanus, 0OBEKTOB, MATEPUATIOB, a TaKXKe PabOTHI MO HAYATY
OTIBITA MIPOBEJ C TOMOIIBIO YUUTEIIS; WK B XOJI€ MIPOBEJICHHUS OIbITA U U3MEPECHUI
ombITa ObUIM JOMYIICHBI OIMMOKA B ONUCAHUM HAOIIOACHUM, (HOPMYIUPOBAHHUH
BBIBOJIOB.

e OnelT TPOBOAWICS B HEpPAUOHAIBHBIX VCIOBHSIX, YTO TMPHUBEIO K
MOJIYYEHUIO PE3yJbTaTOB C OOJIbLIEH MOTPEIIHOCThI0O WM B OTYETEe ObLIN
JIOMYIIEHBI B OOIIEH CIOKHOCTU He 0OoJiee JIBYX OMIMOOK (B 3amUCAX €IUHHUIIL,
U3MEPEHUSIX, B BBIUMCICHUSX, Tpadukax, TaOJIUIAX, CXeMax, aHaJIu3e
MOTPENTHOCTEN U T.J.) HE MPUHLIUIUAIBLHOTO JIJIsl JAaHHOW pabOThl Xapakrepa, HO
MOBJIMSBIINX HAa PE3YJIbTAT BBIMOJHEHUS; HE BBHIMOJHEH COBCEM MJIM BBIMOJHEH
HEBEPHO aHayu3 norpemHocTeit (9-11 kmaccer).

e Jlomyckaer rpyOyr0 OmIMOKY B X0j€ JKcrIepuMeHTa (B OOBSICHCHHH, B
odopmiieHUHU pabOThI, B COOJIFOACHUHN MPABUJI TEXHUKHA O€30MaCHOCTU TIPU paboTe
C MarepuajiamMu U OOOpyAOBaHHEM), KOTOpas HCHPABISETCS MO TPeOOBAHUIO
YUHUTEIIA.

Ounenka «2» CTaBUTCH, €CJIA YUYEHUK:

e He ompenenus caMOCTOSITENBHO LEIb ONbBITA: BBINOIHWI paboTy HE
MOJIHOCTBI0, HE TIOJITOTOBUJI HY>)KHOE 000pYyI0BaHNE U 00HEM BBITIOJIHEHHON YacTH
paboThI HE MO3BOJISAET CALNATh MPABUIBHBIX BHIBOJIOB.

e OmnbITb, W3MEPEHHS, BBHIYUCICHHS, HAONIOJACHUS  MPOU3BOJUIUCH
HETNPaBUIIBHO.
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e B xoxe paGoTsl u B 0TYETE OOHAPYKUIHCH B COBOKYITHOCTH BCE HETOCTATKH,
OTMEUYCHHBIE B TPEOOBAHMSIX K OIICHKE «3.

e Jlomyckaer aBe (um Oosee) rpyOble OmMOKH B XOJ€ JKCIIEPUMEHTAa, B
oObsicHeHUH, B odopmieHUH padOThl, B COONIOACHUM TIPABWI TEXHUKH
0e30macHOCTH MpU paboTe ¢ BELIECTBAMU U 00OPYIOBAHUEM, KOTOPBIE HE MOXKET

UCITPaBUTh JaXXe 10 TPEOOBAHUIO YUUTEIS.

I'pad¥Kk KOHTPOJILHBIX MEPONIPUATHI

Ne \ HaumeHoBaHue padoThI Cpoxu npoBeieHust
7 kiaacce pusuka
1 KoHnTtposbHas pabota mo Temam: «MexaHu4ecKoe 16 nenens
IBIDKEHHEY, «Macca, INIOTHOCThY, «Bec Temay, (8 menens Il ueTBepTH)
«'padpuueckoe nzobpaxkenue cumn», «CUb»
2 KonTponbhas pabota no reme «/laBneHue TBepabix 26 nenens
TEJI, )KUJIKOCTCH U Ta30B)» (10 memens 11 verBepTH)
3 KoHTposbHast pabota o teme «PaboTa 1 MOIIIHOCTb. 32 "Henens
OHeprus» (5 nenmens 1V uerBepTn)
8 kiacc puszuka
1 KonTponbhas padota no teme "TenoBsie SBICHUS. 14 nenens
M3meHeHune arperaTHbIX COCTOSIHHM BeliecTBa' (6 Henens |l yeTBepTH)
2 KonTponbHas pabota no teme "DnekTpuyeckue 27 Henens
3apAbl. 3apsHKEHHBIE TEla U UX B3aUMOJIEHCTBHUSL. (11 menens 111 veTBepTH)
ITocTosiHHBIN An1eKTpUYecKuil TOK"
3 KonTponbhas pabota no Teme "DnekTpuueckue u 32 Henens
MarHUTHBIC SIBIEHUS" (5 nenens IV yerBeptn)
9 kJacc HH(pOpMATHKA
1 KonTponbHas pabota no teme "MexaHuueckoe 10 nenmens
nBmkenne. Bzaumonelictsue ten" (2 nepens |l yerBepTn)
2 KonrtponbHas padora no reme "3aKOHbI COXpaHEHHUS. 18 nenens
Mexannueckne KoneOaHusi ¥ BOJHBI" (2 menens Il yerBepTH)
3 KonrtpomnbHas padota no reme "DIeKTpOMarHuTHOE 30 nenens
noJie. DNeKTpoMarHuTHele BoJIHbI. KBaHTOBBIE (3 venens 1V venens)
SABJICHUS"
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