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INOACHUTEJIbBHAS 3AITMCKA

IIporpamma 10 (pu3MKe Ha YpPOBHE OCHOBHOTO oOOmIEro oO0Opa3oBaHUs
COCTaBJIEHa HAa OCHOBE MOJOXEHUH M TpeOOBAaHUI K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW OOpa30oBaTEIbHON NPOrpaMMBbl, MPEACTABICHHBIX B
DdI'OC 00O, a Takxe ¢ yu€TroM deaepaabHOi padodeil mporpaMMbl BOCITUTAHUS U
Konuenunu npenonaBanust yauebHoro npeamera « Duzukay.

Copepxanue mnporpamMmbl 1o (U3MUKE HAIpaBiIeHO Ha (OPMUPOBaHUE
€CTEeCTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaloOIIUXCSl U OpPraHU3alMI0 H3yUYEHHS
U3k Ha AEATEIBHOCTHOW OCHOBE. B mporpamme mno ¢u3MKe yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mnpeamera B peanusanuu TpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METaIPEIMETHBIM pe3yJibTaTaM OOyUYeHUs, a TAKKe
MEXITPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHHsI.

[Iporpamma no (pu3mke ycTaHABIMBAET paclipeesieHne yaeOHOTO MaTepuana
0 rojaM o0ydeHus (Mo Kiraccam), MpemiaraeT IpUMEPHYIO MOCIeA0BATEIbHOCTD
W3y4YEHHUsSI T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUSI IPEIMETHOTO COJIEp)KaHHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yUJaronuXCs.

[Iporpamma mo ¢usuke paszpaboTaHa C [EIbI0 OKa3aHUS METOIUYECKOUN
IIOMOIIY YYUTENIO B CO3JJaHUN paboueil mporpaMMsl 10 y4YeOHOMY HpPEIMETY.

dusznka SIBIIETCS CUCTEMOOOPA3YIOIIUM JUJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJbKY (U3MUYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOIIECCOB U
SIBJICHUM, W3y4YaeMbIX XWUMHEH, OHWoJIiorueu, acTpoHOMHEeW U (UIHIECKOH
reorpaueii, BHOCHT BKJQJ B €CTECTBCHHOHAyYHYK) KAapTHHY MHpA,
MPEeNIOCTaBIsIET HauOosee SCHbe o00pa3ubl NPUMEHEHUs HaydHOro METOoJa
MMO3HAHUS, TO €CTh CIIOCcO0a MOJTYYSHHS IOCTOBEPHBIX 3HAHUN O MHpE.

OpHa w3 TIaBHBIX 3a7a4d (U3WYECKOr0 OOpa3oBaHUs B CTPYKTypE OOIIETO
00pa3oBaHUsI COCTOUT B (DOPMHUPOBAHUHM E€CTECTBEHHOHAYYHOH TI'PaMOTHOCTU H
MHTEpeca K HayKe y 00y4aronnxcsl.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MpeArnojaracT OBJIAJCHUE
CIEIYIOIIMMHU KOMIETEHTHOCTSMH, XapaKTEPHU3YIOIMIMMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTB:

e HAy4HO OOBSICHSTH SIBICHUS;
e OLICHUBATh U MOHUMATh OCOOEHHOCTHU HAYYHOI'O UCCJIEJOBAHMS;
e UWHTEPIIPETHUPOBATh JAHHBIE M MCIIOJIH30BaTh HAYYHBIC JOKA3aTEIILCTBA IS

MOJTYYCHUS BBIBOIOB.

Ilemn w3yuyeHuss (GU3MKUM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUsI
ompenenensl B Konnenmuu mnpernonaBanus ydeOHoro mnpeavera «Dusmka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoir ®Denepanuu, peau3yOIINX
OCHOBHBIE 00II€00pa3oBaTEIbHbIE IPOrpaMMBbl, YTBEPXKIAEHHOW pelIeHUEM
Konnernn MunucrepctBa npocsenieHus Poccuiickoit denepanunu (mpoTokoi oT 3
nekaops 2019 r. Ne I1K4BH).
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ean uzyyenust pusnkn:
. NpUOOpETEeHUE HWHTEpeca U CTPEMJICHHS OOyYaroluxcsi K HaydYHOMY
W3YUYEHUIO TPUPOJIBI, pPa3BUTHE MX HMHTEUVICKTyaJdbHbIX M  TBOPUYECKHX
CIIOCOOHOCTEIA;

. pa3BUTHE TIPE/ICTABICHUII O HAYYHOM METOJIC€ MO3HaHWS U (HOPMHUPOBAHUE
HCCJIEI0BATEIIHCKOTO OTHOIICHUS K OKPY KAFOIIINM SIBJICHUSIM;

. (hopMupoBaHHe Hay4YHOTO MHUPOBO33PEHHS KaK pe3ysbTara N3y4YeHHSI OCHOB
CTPOEHUS MaTepUU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

. (dbopMHupOBaHUE TIPENCTABICHUI O poiu (U3UKU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

. pa3BUTHE IIpeCTaBICHUM 0 BO3MOYKHBIX chepax Oymy1ei

NpoecCHOHAIBHOW  NIESITEIbHOCTH, CBSI3aHHOW C (U3WKOH, TIOArOTOBKAa K
JanbHemeMy oOy4YeHHIO B ’TOM HaIPaBIICHUH.
JocTtmxenue 3TUX 1eneld mporpaMmbl o (U3UKE Ha YPOBHE OCHOBHOT'O OOIIIETO
00pa3oBaHUsI 00ECIIEYNBACTCS PEIICHUEM CIICAYIOIHNX 3a/1a4:
. npuoOpeTeHne 3HAaHUH O  JUCKPETHOM  CTPOCHHHM  BEMIECTBA, O
MEXaHUYECKHUX, TETUIOBBIX, DJIEKTPUYECKUX, MAaTHUTHBIX U KBAaHTOBBIX SIBJICHUSX;
. MpUOOpETeHNEe YMEHHIH OINHUCHIBAaTh M OOBACHATH (PU3UYECKHUE SIBIICHUS C
HCTIOJIb30BAHNEM IOJIYUYE€HHBIX 3HAaHUH;
. OCBOEHHE METOJIOB  pEIIEHMs IPOCTEHIINX pacdy€THBIX 3ajad C
HCHOJB30BAHMEM  (U3MUYECKUMX  MOJesed,  TBOPYECKUX UM IPAKTUKO-
OpPUCHTHPOBAHHBIX 33/1a4;
. pa3BUTHE YMEHUI HAOIOMaTh MPUPOIHBIC SIBICHHS W BBIMOJHATH OIBITHI,
nmabopaTtopHbie pabOThl U IKCIIEPUMEHTAIIBHBIE MCCIICIOBAHUS C HCITOJIb30BaHUEM
M3MEPUTEIBHBIX PHUOOPOB;
. OCBOCHHE NPUEMOB PabOTHI ¢ WHpoOpMaueit (GU3NIECKOTO COMECp KaHUS,
BKJIFOYasi HMH(POPMAIMIO O COBPEMEHHBIX JOCTIDKCHHUSAX (HU3UKH, aHAIN3 U
KPUTUYECKOE OlIEHMBaHUE NH(OPMALINK;
. 3HAKOMCTBO €O cdepamu NpoPecCHOHATLHON JIeSITeIbHOCTH, CBSI3aHHBIMU C
(bU3UKOM, M COBPEMEHHBIMU TEXHOJOTUSMHU, OCHOBAHHBIMHM Ha JOCTHXKEHMSIX
(pu3znyeckol HayKHu.

Ha usyuyenue ¢uszuxu (0a30BbII YypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 dyacoB (2 yaca B HEJZleNo0), B 8
kjacce — 68 dacoB (2 daca B HeAeno), B 9 kiacce — 102 gaca (3 yaca B HeAeni0).

[Ipennaraemplii B mporpamMme 1o (U3NKe NepeueHb J1a0OpaTOPHBIX padoT U
OIBITOB HOCUT PEKOMEHIATEIBHBIN XapaKTep, YUYUTENb JACIaeT BHIOOP MPOBEACHUS
71a00paTOpHBIX PabOT M ONBITOB € YYETOM HMHIAUBUIYAIBHBIX OCOOEHHOCTEU
00yJarommxcsi, CIHCKa YKCIEPUMEHTAJIBHBIX 3aJlaHui, MpelaraéMblX B paMKax
OCHOBHOTO T'OCYapCTBEHHOT'O dK3aMeHa 10 (HU3UKe.
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COAEPKAHME OBYUYEHMUASA
7 KIIACC

Pa3gen 1. ®usuka u €€ poJib B IO3HAHUU OKPYKAKOIIEro MUPA.

®dusnka — Hayka o mpupone. fIBiaeHus npupoabl. PUNUECKHUE SIBICHUS:
MEXaHUYECKHE, TEIUIOBBIC, DJIEKTPUYECKNE, MAarHUTHBIC, CBETOBBIC, 3ByKOBBIC.

®uzndeckue BeaumuyuHBL. M3mepenue ¢usnmyeckux BenuynH. Dusndeckue
npu6opsl. [lorpentnocts n3mMepennit. MexayHapoaHasi cucTeMa €IUHUILI.

Kak d¢wusuka wu aApyrue ecTecTBEHHBbIE HAYKM HM3Yy4darloT MPUPOLY.
EcrecTBeHHOHayuHBIl METOJ NO3HAHWS: HAOJIOJEHHE, ITOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUJKEHHUE TMIIOTE3, SKCIIEPUMEHT I10 IIPOBEPKE TMIIOTE3, 0OBICHEHUE
Ha6Ir01aeMoro siBjeHus. Onrucanue GU3NYECKUX SIBJICHUN C TTOMOIIBIO MOJIEIEH.

Hemoncmpauyuu.
1. MexaHu4deckue, TEIUIOBBIC, JJIIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIC
SIBJICHUSI.

2. dusuueckue TpuOOPHI U MPOIeAypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U
IU(GPOBBIM TPUOOPOM.
Jlabopamopnuvie padomsl u onvimel.
1. OmpeneneHue 1EHBI JIEJCHUS IIKAJIbl K3MEPUTEIBHOTO TIPUOOpa.
2. HM3mepeHune pacCTOSHUN.
3. Hsmepenue oO0bEMaA KUIKOCTH U TBEPIOTO TeA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEJl.
5. N3mepenue temnepaTypbl OpPU MOMOIIHM >XUIKOCTHOTO TEpMOMETpa U
JlaT4rKa TeMrepaTyphl.

6. llpoBemeHue wuccienoBaHUS MO TMPOBEPKE TUIIOTE3bl: JAIBLHOCTH MOJIETA
[IapuKa, IMyIMeHHOr0 TOPU30HTAIBHO, TeM OOJIbIIe, 9YeM OOJIBIIIE BHICOTA
ImycKa.

Pa3nen 2. IlepBoHayajibHbIEe CBEIeHHsI 0 CTPOEHUM BellecTBA.

CrtpoeHnue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OMNbITHI,
JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmw>xkeHue wyactuil BemiecTBa. CBs3b CKOPOCTH JBMIKEHHUS YacCTHUI[ C
TeMmriepatypoil. bpoyHoBckoe naBmxkenue, auddysus. BzaumomaeldcTBUE YacTHUIL
BEIIECTBA: TIPUTKEHUE U OTTAJIKUBAHUE.

ArperaTHbI€ COCTOSIHHUS BEILIECTBA: CTPOCHHUE Ta3oB, >KUIAKOCTEH U TBEPIBIX
(kpucTanauyeckux) Teia. B3auMocCBsI3b MeEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSX W MX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmronenune OpOoyHOBCKOTO JBHXKEHHSI.
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2. Habmonenue nuddysun.
3. HaOmroneuue SIBJICHUH, OOBSICHSIIOIIXCS OPUTSIKCHUEM 1501041
OTTAJIKUBAHHUEM YaCTHUII BEIIECTBA.

Jlabopamopuuie padbomst u onvimel.

1. Omenka pamameTpa aroMa METOAOM pPsIOoB  (C  HCIOJB30BAaHHUEM

dboTorpadmii).

2. OnbITHI 110 HAOTIOASHUIO TETJIOBOTO PACHTUPEHUS Ta30B.

3. OneITHI MO OOHAPYKEHUIO ACUCTBHUS CUIJI MOJIEKYJISIPHOTO TIPUTSIKEHUS.

Pa3znen 3. /IBUKeHMe U B3aUMO/IeliCTBHE TeJl.

MexaHudeckoe IBUXEHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE [BUXKEHUE.
Ckopoctb. CpenHsii CKOpOCTh MpU HEpaBHOMEPHOM JBMKEeHUHU. Pacuér mytu u
BPEMEHHU JIBUXKCHUSI.

SIBnenve wHepuuU. 3aKOH HHepuHU. B3aumMopaelcTBue Tesl Kak HpUYMHA
W3MEHEHHUSI CKOPOCTHM JBMDKEHHUSI Tell. Macca Kak Mepa HHEPTHOCTH Tena.
[InotHocTh BemiecTBa. CBsi3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €OUHUIIE
00BEMa BeIIeCcTBA.

Cuna Kak XxapakTepucTHhKa B3auMojeicTBus Teda. Cuna ynpyroctTu U 3aKOH
I'yka. 3mepeHne cuibl ¢ IOMOLIBI0 JUHAMOMETpA. fIBIE€HHE TIATOTEHUS U CUJia
TskecTH. CHila TSDKECTH Ha Ipyrux muiaHerax. Bec tena. Hesecomocts. Cnoxenue
CUJI, HampaBJICHHBIX MO OJHOM Tipsimoi. PaBHOpeilcTBytoIas cuwi. Cuia TpeHwus.
TpeHue CKOJILXKEHUsI U TPEHUE MOKOos. TpeHue B MpUPOAe U TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHu4ecKoro JBUKEHUS Tea.

HN3Mepenune ckopocTy NMPSIMOJIMHENHOTO ABUKEHUSL.

HaGmronenne siBiieHUs HHEPITAH.

HaGmronenne n3amMeHeHust CKOpOCTH MPHU B3aUMOJICHCTBUU TeE.

CpaBHeHHE Macc 0 B3aUMOJEHCTBHUIO TEI.

CrnokeHue cuil, HallpaBJIEHHBIX MO OJHOUN MPSMOIA.

ﬂaﬁopamopubw pabomwvt u onvimol.

1. OmnpeneneHue CKOPOCTU PAaBHOMEPHOTO ABMXKEHUs (IIapvKa B >KUJIKOCTH,
MOJEJIU 3IEKTPUYECKOTO aBTOMOOWJISI U TaK JaJiee).

2. OnpepnenieHHEe CpeaHEN CKOPOCTHU CKOJIBKEHHMs OpycKa WJIM IIapuKa I10
HAKJIOHHOM MJIOCKOCTH.
Omnpenenenue IOTHOCTU TBEPIOTO Tea.
OnsbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsiKeHus (aedopmarun)
MNPYKUHBI OT TPUIOKEHHOU CUJIBI.

I I

5. OmneITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIbI TPEHUSI CKOJBXEHHUS OT
Beca TeJla U XapaKTepa COMPUKACAIONIMXCSI TOBEPXHOCTEH.
Paznen 4. JlaBjieHre TBEPABIX TeJ, sKMAKOCTEH U ra3oB.
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Jasnenune. CrnocoObl yMEHBIICHUS U YBEJIMUEHU naBiieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBIICHUsI Ta3a OT 00BEMa, Temmeparypsl. l[lepemada maBieHUS
TBEPABIMU TEJIaMU, >KUJKOCTSIMU U ra3amu. 3akoH Ilackans. IlneBmaTtuueckue
MaIlAHBI. 3aBUCHUMOCTH JIaBJICHHS JKUJIKOCTH OT TIyOWHBI. [ mapocraTmyeckuid
napagokc. CooOmaromnuecs: cocyasl. I mapaBimyecKkue MexXaHU3MBblI.

Atmocdepa 3emnm u atMocdepHoe naBieHue. [IpUUUHBI CyIIECTBOBAHUS
Bo3aymiHoM oOomouku 3ems. Onbit Toppuuennu. M3mepenue atrmocdepHoOro
JlaBJIeHUsI. 3aBUCUMOCTDh aTMOC(HEPHOTro JaBJIC€HUSI OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! A5t u3MepeHust aTMocPepHOro JaBJICHUS.

JlelicTBUE )XKHUJIKOCTU M ra3a Ha IMOTpy>KEHHOE B HUX TeJo. BrlTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnmaBanue ten. Bo3myxoruiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTB JIaBJIEHUS raza OT TEMIEpPaTyphl.

Ilepenaua naBiaeHuUs KUAKOCTHIO U Tra30M.

CooO1aronyecs CoCyabl.

I'mppaBinueckuil npecc.

[IposiBnenue nercTBus aTMOC()EPHOTO JABICHUS.

3aBUCHMOCTDh BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa TMOTpY>XKEHHOW YacTH
Teja U TIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BHITECHEHHOM KUIKOCTH.
YcnoBue miaBaHus TeN: IJIABAHUE WIM IOTPY’>KEHHUE TeJl B 3aBUCHMOCTH
OT COOTHOIIICHUS IJIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuuie pabomsl u onvimeol.

1. HccrnenoBaHue 3aBUCHMOCTH Beca Tejia B BOJie OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YacCTH Tea.

2. OnpepneneHue  BbITAJIKUBAIONIEH  CUJIbL, JACUCTBYIONLIEH Ha  TeJo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, IEUCTBYIONIEH HaA TEJIO
B )KUJIKOCTH, OT MaccChl Tea.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI,
JICUCTBYIOMIEH Ha TEIO0 B JKUAKOCTH, OT OO0BEMaA MNOTPYKEHHOU B
JKMJIKOCTBb YaCTH TeJia U OT INIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKU U
onpeneneHue €€ rpy30rnoabEMHOCTH.

Pa3znen S. PadoTra M MOIIHOCTH. DHEpPrusi.

Mexanndeckasi pabora. MOIIHOCTb.

[IpocTthie MexaHM3MBI: pbIYar, OJOK, HaKJIOHHAas IUJIOCKOCTb. [IpaBuito

paBHOBecHsi pbluara. llpuMeHeHHe TIpaBWJIa paBHOBECHUs pblyara K OJIOKY.

S o

N
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«3omotroe mpaBuino» Mexanuku. KIIJ[ mpocteix Mexanu3smoB. IlpocTeie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KunHeTrnyeckass W NOTEHIUAIbHAs DJHEPTHS.
IIpeBpaiieHre 0AHOrO BUJa MEXaHUUYECKOM YHEPTUU B APYroi. 3aKOH COXpaHEHUs
DHEPIrUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl DpOCTBIX MEXaHU3MOB.

Jlabopamopnuie padomot u onvimol.

1. Ompenenenue padOThl CHJIBI TPEHHUS MPU PABHOMEPHOM ABHIKEHUHU Teja

10 TOPU30HTAJIbHON MOBEPXHOCTH.

2. HccnenoBaHue yCiaoOBHUM paBHOBECHS phlyara.

3. HN3mepenue KII/] HaKJIOHHON INIOCKOCTH.

4. HNM3yuyenwne 3aK0HA COXpaHEHUs] MEXaHUYECKOU DHEPTUH.

8 KNIACC

Pa3nen 6. TenyioBble sIBJICHHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU CTPOCHUS
BemiecTBa. Macca u pasMepbl aTOMOB UM MOJIEKYJ. ONbIThl, MOJTBEPKIAAOIINE
OCHOBHBIE ITOJIO)KEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEPAOTO, >KHUAKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramummueckue u amopdusie tena. OObsICHEHUE CBOMCTB T'a30B, KUIKOCTEU U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJEKYISIPHO-KUHETUYECKON TEOPUH.
CmauuBaHUE U KAalIMJUISIPHBIC SIBJICHUS. TEIUI0BOE paCIIUPEHUE U CXKATHE.

Temmnieparypa. CBsA3b TeMmIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKCHUS
yactull. BHyTpeHHsis »Heprus. CrnocoObl H3MEHEHUs] BHYTPEHHEH JHEpPruu:
TenJonepeaaya 17 COBEpUICHUE padoTHI. Buanl TeIJIonepe adu:
TEIJIONMPOBOJHOCTh, KOHBEKIIVS, U3JIyUYCHHE.

KonnuecTBO TEI1oThl. YICIbHAS TEIUIOEMKOCTH BEIICCTBA. TeIiooOMEH u
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TersoBoro Oanmadca. IlmaBnenume wu
OTBEPJEBAHUE KPUCTAJIMYECKHUX BEIIECTB. YJElbHas TemjaoTa IUJIaBJICHUS.
[TapooOpazoBanue u koHueHcauwsi. Mcmapenue. Kumnenwe. YienbHas TerioTa
nmapooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHUSI OT aTMOC(epHOTro
JaBJICHUSI.

BnaxxHocTh BO3ayxa.

DHeprus TorvMBa. Y AelibHas TeIUIOTa CTOPaHUSs.

[Ipunmumner paboter TeruioBeix aBurateneit KIIJ| TemmoBoro aBurartens.
TenmoBbie ABUTATENIMN U 3AIIUTA OKPYKAIOILIEH CPEIBI.

3aKOH COXpaHEHUS U NPEBpAlllEHUs] SHEPTUU B TEIJIOBBIX MPOIECccax.

Hemoncmpayuu.

1. HaGmronenune OpOoyHOBCKOTO JBHXKEHHSI.
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HaGmronenne nuddys3umn.

HaGnronenue siBneHuil cMauuBaHUs U KaMWJUISIPHBIX SIBJICHUM.
HaGnronenue TenioBoro paciuiupeHust Tel.

H3meneHne naBieHUs ra3a NMpU U3MEHCHUHM O0BbEMa M HArpeBaHUU WIIH
OXJIaXKJICHUH.

6. llpaBuiia u3amMepeHust TeMIEpaTypsbl.

7. Buael Tennonepenayu.

8. OxJtaxxJIeHue TIPU COBEPIIICHUN paOOTHI.

9. HarpeBaHmue 1nipu coBepiieHUH pabOThl BHEIITHUMU CUJIAMU.

10. CpaBHEHHE TETJIOEMKOCTEN Pa3IMYHBIX BEIISCTB.

11. HaGnroneHue KuneHus.

12. HaGnroieHue OCTOSIHCTBA TeMIIEpaTyphl IPU TUIaBJICHUH.

13. Mozieu TenIOBEIX IBHUTATEIIEH.

Jlabopamopuuie padbomsl u onvimol.

1. OnbITHI IO OOHAPYKEHUIO JIEHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSDKEHUS.

2. OnbIThI IO BRIPAIIUBAHUIO KPUCTAJLIOB IIOBAPEHHOM COJIU WJIM caxapa.

3. OneITHl TIO HAOJIOJICHUIO TEIUIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH U

TBEPABIX TEI.

OmnpeneneHue naBjiaeHUs Bo3yxa B OajjioHe LINPHUIIA.

OmnpITEI, JEMOHCTPUPYIONIME 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro
00bEMa ¥ HarpeBaHUS WM OXJIKICHUS.

6. IIpoBepka rurnoTe3bl JMHEWHON 3aBUCUMOCTHU JUTMHBI CTOJIOUKA KUJKOCTH

B TCPMOMETPHUYECKOU TpyOKe OT TeMIIepaTyphl.
7. HaOmroneHwe wW3MEHEHUs] BHYTPEHHEH OSHEPrUU Tejla B PeE3yabTaTe
TeruIonepeaaun U paboThl BHEIITHUX CHII.

8. HccnemoBanue sIBIIEHUS TEIUIOOOMEHA IIPU CMENIMBAaHUU XOJIOJHOU U

ropsiuyeu BOJpbI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, MOJYYEHHOrO BOJAOW  OpH

TEII000OMEHE C HarpeThIM METAIUTUYECKUM HUJIUHAPOM.

10. Onpenenenue yaelIbHON TEMIIOEMKOCTH BEIIIECTBA.

11. MccnenoBanue nporecca uCnapeHus.

12. OnpeneneHue OTHOCUTEIILHOU BIIAXKHOCTHU BO3AyXa.

13. OnpeneneHue yaelIbHON TeIIOTHI IUIaBICHUS JIb/IA.

Paznen 7. DiekTpuyeckye 1 MAarHUTHbIE SIBJICHUSA.

Onexktpuszauus Tei. J[Ba poaa 3yeKTpUYECcKHX 3apsnoB. B3aummoneilcTsue
3apsOKeHHBIX  Tedl. 3akoH KynoHa (3aBHCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMUUHBI 3apsiZIOB U PACCTOSIHUSI MEXK/Ty TEJIaMU).

OnexTpuyeckoe nose. Hanpssk€HHOCTH 3iiekTpuyeckoro mnoisd. [IpuHumn
CYHEepHO3ULINHU IEKTPUIYECKUX T10JIEH (Ha KaUeCTBEHHOM YPOBHE).

vk wN
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Hocurenu snexkTpruyecKux 3apsaoB. DIEMEHTApHBIA 3JIEKTPUUYECKUN 3aps.
Crpoenue aroma. IIpoBogHMKM W  JOUANEKTPUKU. 3aKOH  COXpPaHEHMUs
AJIEKTPUUECKOTO 3apsaa.

ONEeKTpUYECKUN TOK. YCJIOBUS CYIIECTBOBAHMUS DJJIEKTPUYECKOTO TOKA.
HcTtouyHuKH TOCTOSIHHOTO ToKa. JIeMcTBUSA JIEKTpUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DIIEKTPUUYECKUI TOK B JKHUIKOCTSAX M ra3ax.

Onexktpuyeckass nenb. Cuna  Toka.  DIJIEKTPUUECKOE  HampsHKEHHUE.
ConpoTuBieHNE NPOBOJHUKA. Y IEJIBHOE COIPOTUBIICHHE BellecTBa. 3akoH Oma
st ydyactka nenu. IlocimemoBaTenbHOe UM MapajuielIbHOE  COEAUHEHUE
MPOBOJIHUKOB.

PaGora W MOIIHOCTH »BJIEKTpUUECKOro TokKa. 3akoH Jlxoyns—Jlenua.
DNEeKTpUYECKHUE 1NN U MOTPEOUTENN 3IEKTPUUECKOM dHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

IlocTtostnnable  MarHuTel.  B3amMoaencTBHE  NOCTOSHHBIX  MAarHWTOB.
MaruuTtHoe 11oJjie. MarHuTHoe 1noJjie 3eMJIM U €ro 3Ha4eHUe JUIS )KU3HU Ha 3emile.
OnbeiT  Opcrena. MarautHoe T1I0JI€  3JIeKTpuueckoro Toka. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J|eliCTBHE MAarHUTHOTO II0JIsI HA IIPOBOJHUK C TOKOM.
ONEeKTpoABUTaTENb IOCTOSIHHOIO ToKa. Mcrnosbp3oBaHuE »DJIEKTPOABUIATENIEH B
TEXHUYECKUX YCTPONUCTBAX U Ha TPAHCIIOPTE.

OmnbiTel Papanes. SABnenue snekTpoMarHuTHOM uHAyKuuu. [IpaBuno Jlenna.

DIEeKTporeHepaTop. Crioco0mb1 MOJIy4YEHHUS AIIEKTPUUECKOU SHEPIrum.
DNEeKTPOCTAaHUMHU HAa BO30OOHOBIISIEMBIX HCTOUYHUKAX YHEPTHUU.

Hemoncmpayuu.

1. DrnexTpu3auus Tell.

2. JIBa pona 3JIEKTpUYECKUX 3apsI0B U B3aUMOJACUCTBUE 3aPSIKEHHBIX TEJl.

3. YCTpOMCTBO U AEUCTBUE IIIEKTPOCKOIIA.

4. DneKTpocTaTUYecKasi MHIYKIIHS.

5. 3aKOH COXpaHEHUS IEKTPUUECKUX 3aPSIIO0B.

6. IIpOBOOHUKHU U AUAJIEKTPUKH.

7. MonenupoBaHue CUJIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

8. M CcTOYHMKHU MOCTOSIHHOTO TOKA.

9. JleMCTBUS 3NEKTPUUECKOr0O TOKA.

=
o

. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.

. 'a30BBIN pa3psna.

. I3mepenune cuiibl TOKa aMIIepMeTPOM.

. I3MepeHue 3J1eKTpUIEeCKOTr0 HANIPSIKEHNST BOJIbTMETPOM.

. Peocrar u mara3us conpoTUBICHUN.

. B3aumozeicTBre NOCTOSIHHBIX MarHUTOB.

. MonenupoBanue HEBO3MOXKHOCTH Pa3I€JICHUs IIOJKOCOB MarHuTa.

T
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17. MoaenupoBaHUe MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.

18. OnwIT Dpcrena.

19. MarHuTHOE T0JIe TOKa. DJIEKTPOMArHUT.

20. /IelicCTBME€ MAarHUTHOTO MOJISI HA IIPOBOJIHUK C TOKOM.

21. DAEKTPOJABUTATEb IIOCTOSIHHOTO TOKA.

22. MccnenoBaHue sIBICHUS JIEKTPOMAarHUTHOM UHAYKIIWH.

23. OnbiTel Dapanest.

24. 3aBUCUMOCTh HAIpaBJIEHUs MWHAYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHHSI.

25. DJIEKTPOreHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopnsvie pabomuvt u onvimol.

1. OmpITBl TIO HAOIIOACHUIO JJICKTPHU3AllMU TEJI MWHAYKIUEH | TNpH
COIIPUKOCHOBEHUMU.

2. HccnenoBanue HOEUCTBUS DJJIEKTPUYECKOrO MO HA TMPOBOJHUKHU U

JIUDJIEKTPUKH.

Coopka u TIpoBepKa padOThI AIESKTPUUECKOM IS MMOCTOSIHHOTO TOKA.

HN3Mepenue u peryanpoBaHue CUIIbI TOKA.

HN3MepeHnue u peryanpoBaHUE HAIIPSI)KEHUS.

HccnenoBanme 3aBUCUMOCTH CHJIBI TOKAa, HIYIIETO Yepe3 PEe3UcCTop, OT

COTIPOTHUBJIICHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

7. OmBITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTbH AJIEKTPUYECKOTO
COTIPOTUBIICHUS TMPOBOJHUKA OT €ro JJHUHBI, IUIOMIAAU IOIEPEUHOTO
CEUYCHUSI U MaTepuara.

8. IIpoBepka mnpaBuiia CIOXKEHUSI HANPSDKEHUN 0OpU TOCJIeA0BaTEIIbHOM
COEJIMHEHUHU JBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia A CWJIbl TOKAa OpU NapajJIeIbHOM COEIUHEHUU
pE3UCTOPOB.

10. Onpeaenenre padoOThI AJTEKTPUUECKOTO TOKA, UIYILIETO YePe3 PE3UCTOP.

11. OnpenenieHue MOIIHOCTA  DJISKTPUUECKOTO TOKa, BBIJICIAEMONM Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, HIYIIETO 4Ye€pe3 JaMIOYKy, OT
HaIpsDKECHUS Ha HEW.

13. Onpenenenue KIIJ] HarpeBarens.

14. VccnenoBanve MarHuTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MAarHUTOB.

15. M3ydyeHne MarHuTHOrO TMOJs TMOCTOSIHHBIX MAarHUTOB MNpU  HUX
00BEIMHEHUHN U Pa3JICIICHUH.

16. MccinenoBanue IEUCTBUS JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

o v kW
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17. ONBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJCUCTBUS
KaTylIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HAaIpaBJICHUS TOKa B
KaTylIKE.

18. M3ydyeHue nencTBUs MarHUTHOTO IIOJIST HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue v u3ydeHue padoThl SJIEKTPOIBUTATENIS.

20. U3mepenue KIIJ] anexkTpoaBurarebHON yCTaHOBKHU.

21. OnBITEl 110 HCCIEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHIYKIIMU:
HCCJIEJOBAHUE HW3MEHEHMN 3HA4YCHUS W HaIPaBJICHUsS WMHIYKIMOHHOI'O

TOKa.
9 KJIACC

Paznea 8. Mexanndeckue ABJIEHNA.

Mexanuueckoe JBHKEHHME. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHWYECKOro JIBM)KEHHUs. PaBHOMepHOe MpsIMOIMHEHHOE
nBxeHue. HepaBHomepHoe npsimosinHeliHoe ABvKeHue. CpeaHsis 1 MTHOBEHHast
CKOPOCTB TeJIa IIPU HEPAaBHOMEPHOM JIBUKECHUH.

Yckopenue. PaBHOyCKOpeHHOE MpsIMOJMHENWHOe naBHxeHue. CBoOogHOE
nagenue. OneiTel ["anumes.

PaBHOMepHOE ABMXKEHHE MO OKpYyXHOCTH. llepron m wacrtora oOpareHusl.
JInHerHas 1 yrinoBas CKOPOCTH. LIEHTpOCTpEMUTEIILHOE YCKOPEHUE.

ITepBsblit 3akoH HeroToHa. BTopoii 3akon Herotona. Tpertuit 3akon HeroToHa.
IIpyHIMD cynepno3uLuU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHUs: CUjla TPEHUSI CKOJIbXEHUSI, CUJIa
TPEHUS NOKOSI, IPYTUE BUABI TPEHUSL.

Cunia TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUsS. Y CKOpEHHE CBOOOIHOTO
nanenus. JBwkenue miaadHetr BOkpyr Coumnina. IlepBasi kocMuueckasi CKOPOCTb.
HesecomocTh u neperpysku.

PaBHOBecne marepuanbHOU TOYKH. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeJla C 3aKPEIUIEHHON OCBIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynse Tena. MU3menenue mmnynbca. UMoynabe cuiibl. 3aKOH COXpPAaHEHHUS
AMITyJibca. PEaKTUBHOE NBUKEHHUE.

Mexannueckass pabota u MoOIIHOCTb. PabGoTa cui TsKeCcTH, YIpPYroCTH,
TpeHus. CBsi3b dHepruu U paboTel. [loTeHIIManbHas YHEPrUs Tejna, MOJAHATOTO HaJl
MMOBEPXHOCTHIO 3eMiH. [loTeHIInanbpHas YHEpPrus cxaTou npykuHel. Kunerunueckas
sHeprusi. Teopema O KUHETUYECKON SHEpPruu. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIUH.

Hemoncmpayuu.

1. Habmonenne MexaHW4YeCKOrO JIBMKEHUS TeJa OTHOCUTEIIFHO Pa3HbBIX TEIl

OTCY€ETA.
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2. CpaBHeHHE TIyTell U TPACKTOPUM JBWIXKEHUS OJHOTO M TOTO K€ TeJja

OTHOCHUTEJIBHO PAa3HbIX TEJI OTCUETA.

HN3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanre npu3HaAKOB PaBHOYCKOPEHHOT'O ABUKEHUS.

HaGmronenne nB>keHus Tejia 1o OKPY>KHOCTH.

HaGmronenne MexaHn4ecKux SIBJICHUM, TPOUCXOISIIIIUX B CUCTEME OTCUETA

«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKCHUU

OTHOCHUTEIIbHO KabuHeTa (PU3UKU.

7. 3aBUCHUMOCTb YCKOPEHHs Te€jla OT MacChl Te€ja U JEHCTBYIOIIEH Ha HEro
CHUJIBI.

o vk w

HaOmronenue paBeHcTBa cUil IIpU B3aUMOJAECUCTBUM TEJl.
H3menenue Beca Teja Ipu YCKOPEHHOM JIBMYKEHUU.

10. Ilepenaya ummynbca Ipu B3aKHMOAEUCTBUH TEI.

11. IIpeoOpa3zoBaHust SHEPTUU MPU B3AUMOJICHCTBUH TEII.

12. CoxpaHeHue UMITYJIbCA IPU HEYIPYroM B3aUMOJAEHUCTBHUH.

13. CoxpaHeHHEe UMITYJIbCa TTPU a0COIOTHO YIIPYTOM B3aUMOJACUCTBUM.

14. HaGmroieHne peakTUBHOTO JBUKECHUSI.

15. CoxpaHeHHEe MEXaHUYECKON YHEPTUU NPpHU CBOOOTHOM IMaJCHUH.

16. CoxpaHeHHE MEXaHUUYECKON YHEPTUX NPU ABHKEHUM Tejla MO JIeHCTBUEM
MPYKUHBI.

Jlabopamopnsie pabomuvt u onvimel.

1. KoHcTpyupoBaHHMe TpakTa [Jisi pa3sroHa M JAJIbHEHIIEro paBHOMEPHOIO
JIBUKEHUS IIAPUKA WU TEJICKKH.

2. OmpepneneHne cpegHEl CKOPOCTH CKOJBXKEHHS OpycKa WIIM JIBUKCHUS
HIapHKa 10 HAaKJIOHHOM MJIOCKOCTH.

3. OmpeneneHue YCKOpPEHHMs Tejla NPU PAaBHOYCKOPEHHOM JBMXKEHUM IIO
HAKJIOHHOM MJIOCKOCTH.

4. HccnenoBaHme 3aBUCHUMOCTH IMYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMPKEHUU 0€3 HavyaJlbHOW CKOPOCTH.

5. IlpoBepka THMNOTE3bl: €CJIM NpPU PaBHOYCKOPEHHOM JABHKEHUHM O€3
HAYyaJIbHOM CKOpPOCTU IIYTH OTHOCSITCA KaK psifi HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIIME NPOMEKYTKH BPEMEHHU OJINHAKOBBI.

6. HccnemoBaHnue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUSI OT CHJIBI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenune ko3 GUIHMESHTA TPEHUS CKOJIBXKEHHUS.

Omnpenenenune KECTKOCTU NPY>KUHBI.

Omnpenenenue padOThl CHUJIBI TPEHUS MPU PAaBHOMEPHOM ABHIKEHUM Teia
10 TOPU30HTAJIbHON MOBEPXHOCTH.
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10. Onipeaenenue pabOThl CHJIBI  YIPYrOCTH HOpU HOOABEME TIpy3a C
HCITOJIb30BAHUEM HEMOJABHUYKHOTO U TOJIBUKHOTO OJIOKOB.

11. I3ydeHue 3aK0OHa COXPAaHEHUS DHEPTUU.

Pa3znen 9. Mexanuveckue KoJie0aHUsI U BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHUN: IEPHUO,
4acToTa, aMIUIMTya. MareMaTudeckul U ONpy>KUHHbIM MasTHUKU. [IpeBpamenue
SHEPIUH TP KoJIeOaTEIIbHOM JIBMXKECHHU.

3aryxamomue — KojeOaHus. BriHyX1eHHbIe  KOJeOaHMUsI. Pezonanc.
Mexannueckue BoOJHbL. CBOWCTBA MEXaHUYECKUX BOJIH. [IpomosibHbie H
rnonepevyHbie BOJHBI. JIMHA BOJIHBI M CKOPOCTh €€ pacnpoOCTpaHEHMUS.
MexaHn4uecKre BOJHBI B TBEPJIOM Teje, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbIcOTa TOHa. OTpakeHue 3BykKa. MH}pa3sByk u
YJIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenme xoieOaHWM Tel IION IOEWCTBUEM CWIBI TSOKECTH W CHIIBI
YOPYTOCTH.

HaGmionenune konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmronenne BhIHYKICHHBIX KOJICOAHUN U pe30HaHCa.
Pacnpoctpanenue npogoabHbBIX U MOMEPEUYHBIX BOJIH (HA MOJIEIIH).
HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKyCTHYECKUN pe30HAHC.
JIaﬁopamopmﬂe paoomuvl u onvimol.
1. OmpeneneHue dYacTOThl H TIEpUOJa KOJICOAHWUNW MaTEeMaTHYECKOTO
MasiTHUKA.
OmnpeneneHne 4acTOThl U NIEPUOJIa KOJICOAHUH TTPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJICOAaHUM TTOJIBEIIIEHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHHe 3aBUCUMOCTH TEpHOIa KOJIEOAHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Irpy3a.

5. IlpoBepka HE3aBHUCUMOCTH mepuoAa KojebaHui rpysa, MOJBELUIEHHOIO K
HUTH, OT MaccChl rpy3a.

6. OnbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KoJieOaHUU
MPYKUHHOTO MAasITHUKA OT MAcChl TPy3a U KECTKOCTHU MPY>KUHBIL.

7. W3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Paznea 10. DiiekTpOMArHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMAarHuTHOE  moJje.  DJIEKTpOMarHuTHele  BOJHbL.  CBoiicTBa
AJIEKTpOMAarHuTHbIX BOJH. Illkama siaekTpomMarHUTHBIX BOJH. lcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
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DnexkTpoMarHuTHas mnpupojia cBera. CKOpocTh cBeTta. BoiHOBBIE CBOMCTBa
CBeETa.

Hemoncmpayuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomsl u onvimol.

1. M3ydeHme CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOHUIBHOTO

tenedoHa.
Paznea 11. CBeToBBIE ABJICHUS.
JlyueBas MO/JIEIIb CBETA. Hcrounuku CBeTA. [TpsamonuneitHoe

pacnpocTtpanenue ceeta. 3armenus Comnnna u Jlynsl. Otpaxkenue cera. [Inockoe
3epKajio. 3aKOH OTPa>KeHHUs CBETA.

IIpenomnenue cBera. 3akoH mnpeioMmyieHusi cBeTa. [lomHoe BHyTpeHHEE
OTpakeHue cBeTa. VIcroib30BaHWE TIOJHOTO BHYTPEHHErO OTPaKEHHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonx uyueit B saumH3e. Onruyeckas cucrema ¢oroanmnapara,
MHUKpOCKONa M Teneckomna. ['7a3 kak onrTudeckas cucrema. biam3opykocTs H
J1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBeta B crnekTtp. Onbeitel HprotoHa. CrokeHue
CHEKTpaJIbHBIX IIBETOB. Jlucnepcust cBera.

Hemoncmpayuu.

[TpsimonuHEHOE pacOpOCTPaHEHUE CBETA.

OTpaxxeHue cBeTa.

[Tony4yenne n300pa’keHU B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

IIpenomiieHue cBera.

Onrnyeckuii CBETOBO.

Xon myueit B coOuparoiiei JInH3e.

XoJ1 1yyeil B paccenBaroIen JTUH3E.

[MTomydyenue n300pa>k€HUM ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢otoanmapara, MUKPOCKOIIa U TEJIECKOTIA.

10. Monens ri1asa.

11. Paznorxenne 6eyoro cBera B CIICKTP.

12. [lomyueHue O6eI0T0 CBETA MPHU CIO0KCHUH CBETa PAa3HBIX IIBETOB.

Jlabopamopuuie padbomst u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTH yIjla OTPaXX€HUsI CBETOBOrO Jiydya OT yIJa
MaJieHus.

L N WN R

N3yueHue xapakTepruCTUK N300paKeHUsI IpeIMEeTa B INIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTH yIJjla MPEJIOMIICHUS CBETOBOIO Jiyda OT yrJjia
I1aJICHUSI Ha TPAHUIIE «BO3IyX—CTEKIIO».
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4. TlomydeHue n300pakKeHUI ¢ TOMOIIBIO COOUpAIOIEH JIMH3BI.
Onpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOHMparomiei
JINH3BI.

OnBITHI TIO Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
OneITEl MO BOCIHPHUSTHIO LIBETA MPEAMETOB IPU HUX HAOIIOJICHUH Yepe3
IIBETOBBIE (PUIIBTPHIL.

Paznen 12. KBanToBble IBJICHUA.

Omnbitel Pesepdopna u nianerapHass Mojaeib atoma. Mojens atoma bopa.
Hcnyckanue u norsyomnieHue ceera aromoM. KBautel. JInneiyaTsie cCIeKTpBhI.

PagunoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHUe aTOMHOTO
sapa. Hyknonnas wmogxens aromHoro sapa. HM3zoromsl. PanmoakTuBHBIE
npespaiuenus. [lepron nomypacnasga aTOMHBIX siJIEp.

SlnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsA0BOTO M MAacCOBOTO YHCEI.
DOHeprusi CBsA3U aTOMHBIX saep. CBA3b MacChl U 3HEpruu. Peaknuu cuHTe3a U
nenenus siaep. Ucrounuku sneprun CosHLA U 3BE3.

SnepHas sHepreruka. JleMcTBUS pPagUOaKTUBHBIX H3JIYYECHUHM Ha >KHUBBIC
OpraHu3MBl.

Hemoncmpayuu.

CriekTphl U3JTy4YE€HHUS U TTOTJIOIICHHUSI.

CriekTphl pa3IUuvHbIX ra30B.

CrekTp Bogopo/Ia.

HaGnronenne TpekoB B kamepe BusnbcoHa.

Pa6oTa cuéTunka HOHM3UPYIOIIUX U3ITYUYCHUN.

Perucrpanus uznydeHus HpupoOIHbIX MUHEPAJIOB U IIPOTYKTOB.
ﬂa60pam0pub1e pabomul u onvimol.

1. HaGmroneHue CIUIONIHBIX U JTUHEHYAThIX CIEKTPOB U3IIy4YeHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHHME SHEPIrHM 4YacTULbI IO TOPMO3HOMY

nyTH (o ¢potorpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTENBHO-00001IAOIIIUA MOYJIb.

[ToBTOpUTENBHO-0000IAIOIIMKI MOTYJIb IPEIHA3HAYEH JJI CUCTEMAaTHU3aIUuU
n  00OOIICHHUS  MPEIMETHOrO  COACpPKaHUSA W  ONbITa  JCSITCIILHOCTH,
MPUOOPETEHHOTO MPHU M3YyUYECHHH BCETO Kypca (PU3UKH, a TAKXKE ISl TIOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY mno (QHU3UKE 1 OOyYarolnxcs,
BBIOpABIINX ITOT YUE€OHBIN MTpEeAMET.

I

[Ipu U3yyeHUr HAaHHOTO MOJIYJSl PEaIu3yIOTCS U CUCTEMATU3UPYIOTCS BHUIbI
JIeSITEIbHOCTH, HA OCHOBE KOTOPBIX OOECIIEYMBAETCSl JOCTUKEHUE MPEAMETHBIX U
METalpPEeAMETHBIX  IUIAHUPYEMBIX  pE3yJIbTaTOB  OOyudeHus, (QopMupyeTcs
€CTeCTBEHHOHAYYHasi TPaMOTHOCTh: OCBOCHHUE HAyYHBIX METOJOB HCCJIEAOBAHUS
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SIBJICHUW TPUPOALI M TEXHHUKH, OBJIAJICHUE YMEHHSMH OOBSCHATH (DU3HMYECKHE
SIBJICHWSI, TPUMEHSsS] MOJy4YEHHbIE 3HaAHWs, pelarh 3aJadd, B TOM YMCIIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHUIMIIHATBHO AESITEILHOCTHBINA XapakTep JaHHOTO paszesa peannu3yeTrcs
3a Ccu€T TOro, 4YTO OOy4YalroIIMEeCs BBIMNOJHSAIOT 3aJaHUsl, B KOTOPBIX UM
NpeaIaraeTcs:

Ha OCHOBE IIOJIyY€HHBIX 3HAHUH paclo3HaBaTh W HAY4YHO OOBSICHSITH
(uznyeckre SBJICHUS B OKpY’Karollel Npupoae U MNOBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHbIE METOJIbl UCCIIEAOBaHUS (PU3UYECKUX SIBICHUN, B TOM
YHCJIIE JIs1 IPOBEPKU TUIIOTE3 U MOJIyYEHHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATL HAay4HbIE€ OCHOBBI HauOoJiee BaXXHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAIIPUMEDP, MPAKTUIECKOTO UCIOJIb30BaHUs Pa3JINYHbIX HCTOYHUKOB
SHEPTUHM Ha OCHOBE 3aKOHA IIPEBPAICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPTHUH.

IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHUA IMPOI'PAMMBI 110
PU3SUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yueHne Qpu3MKU HA YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHMsl HAIIPABJIECHO

Ha JIOCTH)KEHHUE JJUYHOCTHBIX, METAIPEIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHbBIX

pe3yJIbTaTOB.

B pe3ynbrare uzydenus GU3MKA Ha yPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS

y oOyuaromierocsi OyayT cOpMUPOBAHBI CIEAYIONIME TUIYHOCTHBIC PE3yJIbTAaThl B

YaCTH:

e 1) maTrpuMoOTH4YECKOr0 BOCIIUTAHUSA:

e — IMPOSIBJIECHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(buznueckor HayKH;

e — IIEHHOCTHOE OTHOIICHNE K JIOCTHKCHUSIM POCCUHUCKHNX YUEHBIX-(PU3UKOB;

e 2) rpaXkJaHCKOr0 M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

e — IOTOBHOCTh K AKTUBHOMY YYaCTHUIO B OOCYXJIEHUH OOIIECTBEHHO 3HAYMMBIX
U OITUYECKUX MPOOJEM, CBSI3aHHBIX C IPAKTUYECKHUM MOPUMEHEHUEM
JIOCTHKECHUN (PU3HKH;

e — OCO3HAaHHUE BAXXHOCTH MOPAJIbHO-3THUYECKUX IPUHLMUIIOB B JESITEIbHOCTU
Y4EHOTO;

e 3)3CTEeTHYECKOIr0 BOCIIMTAHMA:

e — BOCHPHUITHE ACTETHUYECKUX KA4YeCTB (PU3UUECKOM HAyKH: €€ TapMOHHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
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4) HIEeHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHHME IIEHHOCTU (U3MYECKOW HAayKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHMPA, OCHOBBI Pa3BUTHsI TEXHOJOTUH, BaXHEHIEW COCTAaBJIAIOLIECH
KyJbTYPBI;

— pa3BUTHE HAy4YHOU JIFOOO3HATEIBHOCTH, UHTEpPECAa K MCCIIEI0BATEIbLCKON
JIEATEILHOCTH;

5) dbopmupoBanus KYJbTYPbI 30POBbHA U OMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHWE IIEHHOCTH 0e30rmacHoro oobpasza >XHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHPE, BAXKHOCTH MpaBWJI OE30MAaCHOTO IIOBEJEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C IIEKTPUUECKUM W TEIUIOBBIM OO0OpYyAOBAaHHUEM B
JIOMAIIIHUX YCJIOBUSIX;

— chOpMUPOBAHHOCTh HaBbIKa pediekcur, IpPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYyroro 4ejloBeKa;

6) TPYyAOBOI0 BOCIIUTAHUS

— AKTHMBHOE Yy4YacTHE B pEIICHUM IIPAKTUYECKHUX 3a7ad (B paMKax CEMBbH,
0o0pa3oBaTeIbHON  OpraHu3allik, TOpoJa, Kpasi) TEXHOJOTHYECKOH U
COLIMAJIbHON HANpPaBICHHOCTH, TPEOYIOIINX B TOM YHCIEC U (PU3UIECKUX
3HAHUI;

— MHTEpEC K NMPAKTUUYECKOMY HM3YUYE€HUIO TpOodeccuil, CBA3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOTN4eCKOro BOCIIMTAHUA:

— OpHUEHTalUsl Ha NMpPUMEHEHUE (PU3MUECKHUX 3HAHUW JUIS pelleHus 3ajad B
001acTH OKpy>Karolllel cpelbl, IUIAHUPOBAHMUS IIOCTYNKOB M OLIEHKH UX
BO3MOYHBIX MOCJIEJICTBUM /11 OKPYKAIOLIEW CPEbI;

— OCO3HaHWE TJI00ATBHOTO XapakKTepa JKOJOTHUECKHX MPOoOJIeM M MyTel HX
pelIeHus;

8) ajanTanuu K M3MEHAIOMIMMCS YCJIOBMSAM COLUMAJIBHOW U NPHUPOAHOH
cpeabl:

— nOoTpeOHOCTh BO B3aWMOJICHCTBUM TMPHU BBINOJIHEHUM HCCIECIOBAHUN U
MPOEKTOB (PU3MYECKONM HANpaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
JIpYTHX;

— TIOBBIIICHHE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 INPAKTUHUECKYIO
JIEATEIIBHOCTD;

— MOTPEOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUM, B TOM YHcCie GOPMYITUPOBATH
WJIeH, TIOHSTHS, TUIIOTE3bI O (PU3NIECKUX O0OBEKTAaX U SBICHUSIX;

— Oco3HaHue Ae(UIIUTOB COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH B o0yacTu
(buzuku;

— IUIAHUPOBAHUE CBOETO pPa3BUTHUS B NPUOOPETEHUM HOBBIX (HUIMYECKUX
3HAHUM;
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e — CTpEMJICHHE aHAJIU3UPOBATH U BBIABIISITH B3AUMOCBSI3HU IIPUPOBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PHU3NUECKUX 3HAHUM;

e — OIICHKa CBOMX JEHCTBUM C YYETOM BJIMSHHS Ha OKPYXKAIOILIYI0 Cpeny,
BO3MOYKHBIX IJI00AJIBHBIX MOCJIEACTBHIA.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOGHHS NIPOTpaMMbl MO (U3UKE Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanusl y oOyyaromierocsi 0yayt copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKJIIOYAIONINE MO3HABATEIIbHBIC YHHUBEPCAIbHBIC YUSOHbBIC JCHCTBHS,
KOMMYHUKAaTHUBHBIE  YHUBEpPCAIbHbIC  y4eOHBIC  JCHCTBHS,  PETYJISITUBHBIC
YHHUBEpCaJbHbIEC y4eOHbIC JEUCTBUS.

IlozHaBaTe/ibHbIC YHUBEPCAJbHbIE YYeOHbIE 1eMCTBUS

Bba3oBpble Jiornueckue JeiicTBUA:

. BBISIBJIATH UM XapaKTepPU30BaTh CYIICCTBEHHBbIE MPU3HAKH OOBEKTOB
(saBIEHUI);

. YCTaHABJIMBATh CYIICCTBEHHBIN TPHU3HAK KJIAacCU(UKAIIUKU, OCHOBAHUS IS
00001IeHUsT U CpaBHEHUS;

. BBISIBJIAITH 3aKOHOMEPHOCTH W MPOTUBOPEYHsI B paccMaTpUBaeMbIX (pakTax,
JIAaHHBIX U HAOJIOJICHUSIX, OTHOCSIIHUXCS K (DU3UUECKHUM SIBIICHUSIM;

. BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M NPU HW3YYCHHH (DU3MYSCKUX

SIBJICHUA W TIPOIECCOB, JEJaTh BBIBOJABI C HCIIOJb30BAaHUEM JICTYKTHUBHBIX H
WHAYKTUBHBIX  YMO3AaKIFOUCHWM, BBIABUTATh THUIOTE3bl O  B3aMMOCBS3SX
(bU3UUECKUX BEIIMYUH;
. CaMOCTOSATEIBHO BBIOMPATH CIIOCOO pelIeHus y4eOHOU (pU3MYecKon 3amaduu
(cpaBHEHME HECKOJIBKHMX BapHaHTOB pEIICHHS, BHIOOp HanboJiee MOAXOISAIIETO C
y4ETOM CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTe/IbCKue 1elCTBUA:

. HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKU HHCTPYMEHT IMO3HAHUS;

. MPOBOJIUTH IO CAMOCTOSITEJILHO COCTAaBJICHHOMY IUIaHY OMBIT, HECIOXXHBIN
(bUBUYIECKHUI DIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (PU3NYECKOTO SIBIICHUS,

. OIICHMBAaTh Ha TIPUMEHHUMOCTh UM  JIOCTOBEPHOCTH  HH(pOpMaIuio,
MOJIYUYCHHYIO B XOJI€ UCCJICIOBAaHUS WJIN YKCIIEPUMEHTA;

. CaMOCTOSATEIbHO (OPMYJIMPOBATH OOOOIIECHUS W BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIFOICHHUS, OTIBITA, UCCIICIOBAHUS;

. MMPOTHO3UPOBAThL  BO3MOXKHOE  JajibHEWIIee  pa3BUTHE  (PHU3HUUSCKUX

OpomecCoB, a TaKXKE BbIABUTIAaTb IIPCAITOIIOKCHUA 00 wux Pa3BUTHUHU B HOBBIX
YCIIOBHUAX U KOHTCKCTAaX.
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Pa6Gora ¢ unopmanueii:
. MPUMEHSITh Pa3JIWYHBIE METOJIbI, HHCTPYMEHTHI M 3aIlpOChl TP TIOUCKE H
oT0ope HH(pOPMAITNN WX TAHHBIX C YYETOM IPEUIOKEHHON y4eOHOU (hu3mdecKon
3a7a4u;

. aHAIIM3UPOBATh, CHCTEMATHU3MPOBAaTh W HWHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM HPEACTABICHUS;
. CaMOCTOSATEIbHO  BBIOMpATh  ONTUMAJBbHYIO  (GOpPMY  IIPEICTaBICHUS

vHOpMALMU U WUIIOCTPUPOBATH pEILIaeMble 3aJauyd HECJIOXKHBIMH CXEMaMHU,
JMarpaMmMamMu, HTHOM Trpaukoi u X KOMOMHAIIUSIMU.

KoMMmyHMKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

. B XO0J€ OOCYXJeHHs ydeOHOro Marepuana, pe3yiIbTaTOB Ja0OpaTOPHBIX
paboT W NPOEKTOB 3ajJaBaTh BOMNPOCHI MO CYLIECTBY OOCYXJIaeMOM TEMbl U
BBICKAa3bIBaTh MJICH, HALICJICHHBIC HA PEUICHHE 33aJadud MW [OJJCpKaHUE
0JIaro)KenaTeIbHOCTH OOILICHUS;

. CONOCTABJIISITh CBOU CYXKJCHUS C CY)KICHUSIMU IPYTUX YYAaCTHUKOB JQUAJIOra,
00Hapy’KUBaTh PA3JINYUE U CXOJACTBO MO3UIIHIL;

. BBIpaykaTh CBOIO TOUYKY 3PE€HUsSI B YCTHBIX U IMCBMEHHBIX TEKCTaX;

. yOJIMYHO TPEACTaBIATh PE3yIbTaThl BBIIIOJIHEHHOIO (PU3WYECKOrO OINbITa
(PKCrepuMeHTa, UCCIIEeIOBAHUS, IPOCKTA);

. IMOHUMAaTh M UCHOJIb30BaTh MPEMMYIIECTBA KOMAaHAHON U MHIAWBUIYAJIbHOU
paboThI IpU pEHICHUH KOHKPETHOU (U3UIECKOH MPOOIIEeMBI;

. NIPUHAMATH LE€JIU COBMECTHOM JAESATEIBbHOCTH, OPraHU30BbIBATh JEUCTBUS 1O

e€ JIOCTIKSHUWIO: pacCHpefelisiTh POJIM, OOCYXXKIaTh IPOIECCHl W PE3yIbTaThl
COBMECTHOU paboOThI, 00001IaTh MHEHUS HECKOJIBKHX JIIOICH;

. BBITIOJIHSTH CBOIO YacTh PabOTHI, IOCTUTAsT KAYECTBEHHOTI'O pe3yJibTaTa IIo
CBOEMY HAIIPABJICHUIO W KOOPAWHUPYS CBOW JACWUCTBHS C JPYTHMH UWICHAMU
KOMAaH/IbI;

. OIICHMBAaTh KadyeCTBO CBOCTO BKJIaJia B OOIIWA MNPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEIIBHO CPOPMYITUPOBAHHBIM YUYaCTHHUKAMHU B3aUMOJCHUCTBUSI.

PeryasiTuBHbIe yHUBepcajbHbIe yueOHbIe 1eHCTBHSA

Camoopranusanms:

. BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaAIUSIX, TPEOYIOITNUX JJIsI
pemieHus GU3NIECKUX 3HAHUU;

. OPUEHTHUPOBATHCS B  PA3IMUHBIX  MOAXOJAX  HOPUHITUA  pPELICHUMN
(MHIUBUIyaTIbHOE, IPUHSTHUE PEIICHUS B TPYIINE, IPUHSATHE PEIICHUN TPYIINON);

. CaMOCTOSITEIIBHO COCTAaBJISITh AJTOPUTM PElICHUs (PU3UYSCKON 3a7audl WITH
IUTaHA HWCCIIEOBAaHUS C YYETOM MMEKOIIUXCSI PECYpcOB H  COOCTBEHHBIX
BO3MOKHOCTEN, apryMEHTHPOBATH MpeJiiiaraeMble BApUAHTHI PEIICHUM;
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. JIenaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
CaMOKOHTPOJIb, SJMOIMOHAJIbHBIA MHTEJLJIEKT:

. JIaBaTh aJICKBAaTHYIO OIICHKY CUTYyallMy U Mpejarath IJlad €€ N3MEHECHUS;

. OOBSICHATH  OPUYMHBI  JOCTHOKCHHUS  (HEIOCTHIKECHHUS)  PEe3yJbTaTOB
JIeSITeIbHOCTH, JaBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY;

. BHOCUTH KOPPEKTHUBBHI B JCSTEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJTHEHHS

(bu3nUecKoro HWCCIeAOBaHMUsI WM MPOCKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHHUBIIINXCS CUTYaIlNi, yCTAHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

. OLIEHMBATh COOTBETCTBUE PE3YyJbTaTa LIEJIU U yCIOBUSIM;
. CTaBUTb ce0sl HA MECTO JAPYroro 4ejaoBeKa B XOJ€E CIIOpa WM JIUCKYCCHUM Ha
HAy4YHYIO TEMY, HOHUMATh MOTHUBbI, HAMEPEHHUS U JIOTUKY APYIroro;

. MpHU3HABaTh CBOE MPAaBO HA OMIMOKY MPU PEIICHUH (U3NYSCKUX 337a4 WU B

YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIroro.
INPEJIMETHBIE PE3YJIBTATHI

K xonmy obydenusi B 7 KJjacce TpEeIMETHBIE PE3yNbTaThl HA 0Aa30BOM YpPOBHE
JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH y OOYJAIOIIUXCSI YMEHUN:

e WCHOJIB30BATh MOHSATHS: (U3NYECKHE U XMMHUYECKHE SBIICHUs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJEJb, THUIIOTE3a, €AUHULBl (U3NYECKUX BEJIUYUH, aTOM,
MOJIEKYJia, arperaTHbIE COCTOSIHUS BellecTBa (TBEpPIOE, JKHUJIKOE, ra3oo0pa3Hoe),
MEXaHMYEeCKOe JBHKEHHE (paBHOMEPHOE, HEPaBHOMEpPHOE, NPSMOJIMHENHOE),
TpAacKTOpHs, paBHOACHCTBYIOMIAs cuia, nedopmanus (ymnpyras, riacTH4ecKas),
HEBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

e paznmuuarh sBiIeHUs (AUdQy3us, TEIIOBOE MBMKEHHE YaCTHI] BEIIECTBA,
paBHOMEpPHOE NBWKEHHUE, HEPABHOMEPHOE JBMIKCHUE, WHEPLHS, B3aMMO/JICHICTBHE
TEJI, PaBHOBECHE TBEPABIX TEJI C 3aKpPEIUIEHHOW OCBIO BpallcHUs, Ieperada
JIaBJICHUS TBEPABIMU TEJIaMH, >KHUJKOCTSIMH M Ta3aMH, aTMOC(epHOE aaBlICHUE,
IJIaBaHUE TeJl, TMPEBpalleHUsT MEXaHUYECKONW DJHEpruM) I0 OIHUCAHHUI0 HUX
XapaKTepPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE
(busznueckoe siBICHUE;

e pacrno3HaBaTh MNPOSIBJIEHUE H3YUYEHHBIX (PU3MYECKUX SIBJICHUM B OKpYIKalOIIEM
MHpE, B TOM YHCJIC (U3HMYSCKHUE SIBIICHUS B TMPUPOJAC: TPUMEPHI JBHXCHHS C
Pa3IUYHBIMUA CKOPOCTSIMH B )KHBOU M HEXKHUBOW MPUPOJEL, ICHCTBHUE CHUJIBI TPEHUS B
MPUPOJIE W TEXHUKE, BIHMSHUE aTMOC(HEPHOrO MaBJICHUS Ha >KUBOW OpPraHU3M,
IUTaBaHUE PBIO, phIYard B TEJE YeJIOBEKa, MPHU 3TOM IMEPEBOAUTH MPAKTUUECKYIO
3a7a4y B y4eOHYIO, BBIJICIISITh CYIIECTBEHHBIE CBOWCTBA (MPHU3HAKK) (U3MYECKUX
SIBIICHUM;

e OIMUCHIBATH H3YYCHHBIC CBOWCTBA Tel U (UBUYECKUE SBIICHUS, HCHOIB3YS
(dbuznueckre BeNMHMYMHBI (Macca, OO0OBEM, IUIOTHOCTH BEIIECTBA, BpPEMs, IIyTh,
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CKOpPOCTb, CPEJIHSsI CKOpPOCTb, CHJIa YIPYTOCTH, CUJIa TSKECTHU, BEC Teja, Cuja
TpeHUs, JaBjieHWe (TBEPAOro Tena, XUAKOCTH, ra3a), BbITAJIKUBAIOIIAs CHUJIA,
MEXaHW4YecKasi paboTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIBbI, KOA()(PUITUCHT
MTOJIE3HOTO JICUCTBUSI MEXaHU3MOB, KUHETHUYECKasl U MOTEHIMAJIbHAS YHEPTUsl), TIpH
OINMHMCAaHUU MNPABWIBHO TPAKTOBATh (PU3MYECKUU CMBICT HCHOJIB3YEMBIX BEJIMYHH,
nx oOO3HaUYeHWs] W EIUHUIBI (PU3HNYSCKUX BEJIUYUH, HaXOAUTh (POPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (DU3UYECKYIO BEJIMYMHY C JIPYTUMU BEJIWYMHAMU, CTPOUTH
rpauKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMYUH;

e XapaKTEepHU30BaTh CBOMCTBA Tej, PU3NYECKHUE SIBICHUS U MPOLIECCHI, UCIIOJb3Ys
MpaBuWJia CJIOKEHUs CuJl (BAOJb OJIHOU TIpsiMoii), 3akoH ['yka, 3akoH Ilackains,
3aKOH ApxuMeJa, MpaBUIO paBHOBecUsl pbluara (OJIOKa), «30JI0TOE MHPaBUIION»
MEXaHWKH, 3aKOH COXPaHEHHUs MEXaHMYECKOW »SHEpruM, IpU OSTOM J1aBaTh
CIIOBECHYI0O (OpPMYJIMPOBKY 3aKOHAa ¥ 3alUChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKCHUE;

e OOBACHATH (PU3UUECKHUE SIBIICHUS, MPOIECCHI MU CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyalluil IPAaKTUKOOPHUEHTHUPOBAHHOTO  XapakTepa:  BBISBIATH
MIPUYUHHO-CJIEJICTBEHHbIE CBA3U, CTPOUTH OOBICHEHUE U3 1—2 JIOrMYEeCKUX IIaroB
c onopoi Ha 1-2 U3y4YeHHBIX CBOMCTBA (PU3UUYECKUX SBIICHUM, (PU3MUESCKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

e pemaTrh pacy€THble 3ajlauu B 1—2 AEWCTBUS, UCIOJIB3Ys 3aKOHbI U (OPMYIIbI,
CBsi3pIBalONIME (PU3UYECKUE BEJIWYMHBI HAa OCHOBE aHajln3a YCIOBHUS 33aJa4yu
3aIMUCHIBAaTh KPaTKOE YCJIOBHUE, IMOJICTABIATh (PU3NUECKUE BEIIMIUHBI B (DOPMYIIBI U
MMPOBOJAUTH PACUEThI, HAXOAUTH CIIPABOYHBIC TAHHBIC, HEOOXOIUMBIE JJIsI PEIICHUS
3a7a4, OLIEHUBATh PEATTMCTUYHOCTD MOIYYEeHHOW (PU3NYECKON BEITUUUHEIL;

e pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEHIUTh MPU MOMOIIHN (PU3NUECKUX
METOJ0B, B OIMCAaHUHU HCCIJIEAOBAHUS BBIACIATH MPOBEPSIEMOE MPEAIIOI0KEHNE
(runoresy), paznIuyaTh U UHTEPIPETUPOBATH IMOJYUYEHHBIN pe3yJibTaT, HaXOJUTh
OIINOKHU B XOJI€ OIBITA, J€JIaTh BBIBOJIBI 10 €T0 pe3yJIbTaTaMm;

e IIPOBOJMUTH OMBITHI IO HAOMIONCHUIO (PU3UUECKUX SIBICHHH WIH (HU3HNYECKUX
CBOWMCTB Tea: (OpMYyIHUpPOBATh MpPOBEPSIEMbIE MPEANOI0XKEHUS, COoOHUpaTh
YCTAHOBKY M3 TIPEIJI0KEHHOTO OOOpYJIOBaHUs, 3alUChIBaTh XOJ OIbITa U
(hbopMyJITpPOBaATH BHIBOJIBI;

e BBINONHATH NPSIMbIE U3MEPECHUS PACCTOSHUS, BPEMEHH, MAcChl Tella, 00BEMa,
CHJIBI M TEMIEPATyphl C HMCIIOJIb30BAaHUEM AHAJIOTOBBIX M HHU(QPOBBIX MPHUOOPOB,
3aMMChIBATh MOKa3aHUsI IPUOOPOB € YUETOM 3aJaHHON aOCOIIOTHON MOTPEITHOCTH
U3MEPEHU;

e IIPOBOJUTH MCCJIEOBAHUE 3aBHCUMOCTHM OJHOM (PU3NYECKOW BEIUYUHBI OT
JIpyrofl ¢ MCHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTU IIyTU PaBHOMEPHO
JIBIDKYIIETOCSL Tejla OT BPEMEHHU JABHIKEHUS TeJla, CUJIbl TPEHUS CKOJIBXEHUSI OT
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Beca Tena, KadyecTBa 0OpabOTKH MOBEPXHOCTEN TEJI M HE3aBUCUMOCTHU CUJIBI TPCHUS
OT IUIOIIAJAU COIPUKOCHOBEHHUS TEJ, CHJIbl YIPYTOCTH OT YJIMHEHUs NPY>KUHBI,
BBITAJTKUBAIOMICH CHJIBI OT 00BEMa MOTPYKEHHOW YaCTH Teja W OT IJIOTHOCTH
JKUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJI0, YCIOBUH IIaBaHUs TeJI, YCIIOBUM paBHOBECHS phldyara u OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOTO HCCIIEJOBAaHUS, COOUpATh YCTAHOBKY U
BBIMOJIHATE ~ M3MEPEHMs, CJIenys MOpeJIoKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yabTaThl  IOJYYEHHOW 3aBUCUMOCTH  (U3MYECKHMX BEJIMYMH B  BHUJE
NpEeJIOKEHHBIX Tabnui, W rpaduKkoB, JAejaTh BBIBOJABI MO pe3yjbTaTaM
HCCIICIOBAHNUS;

e TMPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PUBNUECKUX BEIUUYMH (IIOTHOCThH BEIECTBA
JKMJKOCTH U TBEPAOro Tejia, Cujla TPEHHUs CKOJIbXKEHMsS, JaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAsl CHUJIA, JACUCTBYIOLIAs Ha TOTPYKEHHOE B JKUJKOCTh TeEJIO,
KO3(PUIIMEHT  MTOJE3HOrO0  JIEHCTBUS ~ OPOCTBIX  MEXaHW3MOB),  CIEOyS
MPEVIO)KEHHONM  MHCTPYKIIMU: TpPU  BBIINOJIHEHUW  WU3MEpPEHHH  coOupath
AKCHEPUMEHTAIBbHYIO YCTAHOBKY U BBIUMCIISITh 3HAUEHUE HCKOMOM BEJINYUHBI;

e coOyrofaTh MpaBUJla TEXHUKH O€30MacHOCTH MNpU padoTe ¢ JabopaTOPHBIM
000pyJOBaHUEM;

e YKa3blBaTh MPUHIMIIBI ACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, AMHAMOMETp, cooOlaroIumecss cocyabl, OapoMeTp, pblyar,
MOJABHWXHBIN U HEMOJBM)KHBIN OJI0K, HAKJIOHHAs MJIOCKOCTb;

e XapaKTEepHU30BaTh NMPUHIHIBI JEHCTBUS M3YyYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB C OINOPOM HA UX ONMCAHUA (B TOM YMCIIEC: MOAIIWIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, TU/IPABIMYECKUN MTPECC, MAaHOMETP, BBICOTOMED, ITOPIIHEBOM HAcOC,
apeoMeTp), UCTIOIb3Ys 3HAHUS O CBOMCTBAaX (PM3MYECKHUX SIBIICHUH U HEOOXOAUMbBIE
(u3znyeckre 3aKOHbI ¥ 3aKOHOMEPHOCTH;

e TPUBOJAUTH NPUMEPHI (HAXOAUTH HHQPOPMAIMIO O TpUMEpPax) MPAKTUYSCKOTO
HCIIOJIB30BAHUs (PU3MUECKUX 3HAHUU B ITOBCEIHEBHOM >KU3HU I O0OecleYeHUs
0€e30MMacHOCTH TPpU OOpaIIeHUU C MPUOOpPaMHU M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHUSI 3JI0POBbsi U COOJIIOJEHHUS HOPM HKOJOTMYECKOro TOBEJACHUS B
OKpY XKarolen cpeae;

e OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpOpMannu B UHTepHETE B COOTBETCTBUH C
3aJlaHHBIM TOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMMEIOIIUXCA 3HAHUM H NYyTEM
CpaBHEHUSI PA3JIWYHBIX MCTOYHHUKOB BBIACISATH MH(OPMAILNIO, KOTOpas SBISECTCS
MIPOTHUBOPEUYUBON MM MOXKET OBITh HETOCTOBEPHOM;

e WCHOJIB30BATh IIPU BBIMIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TOMYJISPHYIO
JUTEpATypy (PU3NUECKOTO COACPIKAHUS, CIPABOYHBIE MaTE€pUaNIbl, PECYpPChl CETH
NnTepHer, Bianete INpuéMamMHU KOHCIEKTHPOBAHMUS TEKCTa, IpeoOpa3oBaHUs
nHOpMaIIU U3 OJJHOU 3HAKOBOW CHCTEMBI B JIPYIYIO;
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e CO3/1aBaTh COOCTBEHHbIEC KpaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS] HA OCHOBE
2—3 ucTOYHUKOB MH(MOpMANU (HUZNIECKOTO COJICPKaHUS, B TOM YHCIIE MyOJTUIHO
JlelaTh  KpaTKUE COOOIICHUS O pe3yibTaTax IPOSKTOB WIH  YU€OHBIX
HACCIICIOBAHUN, INPHU OTOM TI'PAMOTHO HCIOJb30BATh HM3YyYCHHBIM ITOHSITUHHBIN
anmapar Kypca (U3UKH, COITPOBOXKAATh BBHICTYTUJICHUE MTPE3CHTAIUECH;

e IIPU BBINOJHEHUU YUYEOHBIX MPOEKTOB U HCCIEAOBAHUI paclpencisiTh
00513aHHOCTH B TPyMNII€ B COOTBETCTBUHU C IIOCTABJICHHBIMU 33Jla4aMHU, CIEIUTH 3a
BBIIIOJITHEHUEM IUIaHA JIEHMCTBUM, aJEKBAaTHO OLEHMBATh COOCTBEHHBIM BKIaJ B
JIeSITEIbHOCTh ~ TPYMIIbl, BBICTpaBaTh KOMMYHHMKAaTHBHOE B3aMMOJCUCTBUE,
YUUTBIBasi MHEHUE OKPYKaIOIIUX.

K xonmy oOydenuss B 8 kjacce TpeaMeTHbIE pe3ysibTaThl HA 0Aa30BOM YPOBHE
JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH y OOYJAIOIINXCSI YMECHUN:

e HCIIOJI30BAaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JIBUKEHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBAa, KPUCTAJNIMYECKUE U
aMop(¢HbIe Tela, HACHIIMICHHBI M HEHACBHIIICHHBIA Tap, BIAXHOCTh BO3yXa,
TeMIeparypa, BHYTPEHHsII DHEpPrus, TEIUIOBOW JBUTaTENlb, DJIEMEHTAPHBIN
DJIEKTPUYECKUM 3apsifi, JJIEKTPUYECKOE II0JIE€, NPOBOJHUKH U JUDJIEKTPHUKH,
IIOCTOSIHHBIN JIEKTPUYECKHUM TOK, MAarHUTHOE I0JIE;

e pa3ziuuaTh sBJIEHUA (TEIUIOBOE pACHIMPEHHME U C)KaThe, Tellonepeaaya,
TEIUIOBOE paBHOBECHE, CMAayMBaHUE, KalWUISIpHbIE SIBICHUs, HCIapeHue,
KOHJIEHCAlMs, IUIaBJIC€HUE, KpucTau3auuss  (OTBepAeBaHHUE),  KUIICHUE,
Terionepeaaya (TenJIoNpOBOHOCTh, KOHBEKIHS, U3IIyUCHHUE), FJICKTPU3aALUs TE,
B3aUMOJICHCTBUE 3apsAI0B, IEHCTBUSA JIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMBbIKaHUE,
B3aMMOJIEICTBUE MArHUTOB, ACUCTBME MAarHUTHOTO IIOJIs HA MPOBOJHHUK C TOKOM,
AJIEKTPOMArHUTHAasT MHIAYKIMSI) II0 OMNHUCAHHUIO HX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SIBICHHUE;

e pacrno3HaBaTh MNPOSIBJICHUE H3YUYEHHBIX (U3MYECKUX SIBJICHUM B OKPYKaAIOIIEM
MHpE, B TOM 4YHcIie PU3NYECKUE SIBICHUS B IIPUPO/IE: IOBEPXHOCTHOE HATS)KEHUE U
KaWUISIpHBIE SBJICHUSI B MPUPOJAEC, KpUCTAJIbl B mpupone, uznydenue CojHIa,
3aMep3aHue BOJOEMOB, MOPCKUE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra,
BJICKTPUUYECKHE SIBJICHUS B aTMocdepe, 3JIEeKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHUTHOE ToJie 3eMJTH, Apeld MOJIFOCOB, POJIb MAarHUTHOTO TOJISI JJIs )KU3HU Ha
3emie, MOJIIPHOE CHUSIHME, IPU ITOM NEPEBOAUTH NPAKTUUYECKYIO 3ajady B
y4ueOHY10, BBIJCIISTh CYIIECTBEHHBIE CBOMCTBA (IpU3HAKH) (U3NUIECKUX SBICHUN;

e ONMCHIBATH H3YYCHHBIE CBOWCTBA Tel U (PUBUYECKUE SBICHUS, HCHOIB3YS
(usznyeckre BeNIMYMHBI (TeMmeparypa, BHYTPEHHSII DJHEpPrusi, KOJIHMYECTBO
TEIUIOTHI, YyJAEJIbHAs TEIUIOEMKOCTh BELIECTBA, YyJEJbHas TEIUIOTa IJIaBJICHUS,
yIenbHas TemioTa MapooOpa3oBaHMs, YJElbHas TEIJIOTa CropaHusl TOIUIMBA,
KOA(pPUIIMEHT TMOJEe3HOTO0 JIEHMCTBHS TEMJIOBOM  MAaIIWHBI, OTHOCHUTEJIbHAs

CtpaHunua 23 3 37



BJIQAXKHOCTb  BO31yXa, JJIEKTPUUYECKHI 3apsifl, CUJIa TOKa, 3JIEKTPUUECKOE
HAIIpSDKEHUE, CONPOTUBIICHWE MPOBOJHUKA, YACIBHOE CONPOTUBJICHUE BEIIECTBA,
pabota ¥ MOIIHOCTH DJIEKTPUYECKOTO TOKA), NOpPU ONHCAHUW HPABUIBHO
TPAKTOBaTh (PU3UYECKUUA CMBICI HCHOJIB3YEMBIX BEIWYWH, OOO3HAYCHUS U
eIUHULBl (U3NYECKUX BEJIWYHMH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIOIINE JTaHHYIO
(bu3nyecKyo BEJIUYMHY C JPYTMMH BEJIMYMHAMU, CTPOUTH TpadUKH H3YUECHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEJINYHH;

e XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUS U MPOLECCHI, UCIOJIb3YsI
OCHOBHBI€ TOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU CTPOCHUS BEIIECTBa,
NPUHIMN CYTNEPHO3UIMU Mojed (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsnaa, 3akoH OMa u1s yyacTKa Lienu, 3akoH /xoyins—JIeHna, 3aKkoH coXxpaHeHuUs
SHEPTHH, MPHU STOM JaBaTh CIOBECHYIO (HOPMYITMPOBKY 3aKOHA M 3aIUCHIBATH €TO
MaTEMAaTUYECKOE BBIPAKEHUE;

e OOBSACHATH (PU3UYECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii MNPaKTUKOOPUEHTHUPOBAHHOI'O  XapaKTepa: BBISBIATh NPUUYUHHO-
CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIAaroB C OMOPOU
Ha 1—2 u3y4YeHHBIX CBOMCTBA (PU3MUYECKUX SIBIICHUM, (PU3NUECKHUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e pemaTrh pacyéTHble 3ajlaud B 2—3 ACUCTBUS, UCIOJIB3Ys 3aKOHbI U (OPMYIIbI,
CBs3pIBaIONME (PU3UYECKUE BEJIWYMHBI HAa OCHOBE aHajlW3a YCJOBHUS 3aJayu
3alMChIBaTh KPATKOE YCJIOBHE, BBISABISTH HENOCTATOK JAaHHBIX ISl PEIICHUs
3aJladud, BBIOMpATh 3aKOHBI HW (POPMYJBI, HEOOXOAUMBIE i €€ pelIeHus,
MMPOBOJAUTH PAcUY€Thl U CPABHUBATH IMOJYUCHHOE 3HaUYCHUE (PU3UIECKON BEITMUMHBI
C U3BECTHBIMM JIAHHBIMU;

e pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEHIUTh MPU MOMOIIHN (PU3NUECKUX
METOJOB, HCIIONIb3Ysl OINHWCAHHWE HCCJIEAOBAHUS, BBIACIHATH IPOBEPSIEMOE
MPEANOI0KEHUE, OLIEHUBATh MPABUIIBHOCTD MOPSAKA MPOBEICHUS UCCIIEIOBAaHUS,
JIeJIaTh BBIBO/IbI;

e MPOBOJUTH OINBITHI IO HAOIIOJACHUIO (PU3UUYECKUX SIBJICHUM WM (DU3HUECKUX
CBOWCTB TeJ (KanwUIspHBIEC SBJICHUS, 3aBUCHUMOCTb [aBJICHUS BO3/lyXa OT €ro
00BéMa, TemIlepaTypbl, CKOPOCTH IIpoIecca OCTHIBAaHHWS W HarpeBaHUs IIpU
W3Iy4YEeHUU OT IBeTa H3Iydarouled (IOIIOMAIe) MOBEPXHOCTH, CKOPOCTH
HCIIAPEHUs1 BOJbI OT TEMIIEpPaTyphbl XHUAKOCTH W IUIOIIAAU €€ IOBEPXHOCTH,
AJIEKTPHU3ALMs TEJI U B3aUMOJEHUCTBUE IIEKTPUUYECKUX 3apsa0B, B3aUMOJICHCTBUE
IIOCTOSIHHBIX MarHMTOB, BU3yaJIN3alllMsl MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB,
JIEUCTBUSI MAarHUTHOT'O TOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOJABUTATENSI MOCTOSTHHOIO TOKa): (hOPMYJIMPOBATH MPOBEPSIEMBbIE
MIPEANOI0XKEHUsI, CcOOMpaTh YCTAHOBKY M3 MPEII0KEHHOIO0 00OpyI0BaHMUS,
OIMMCHIBATH XOJ1 ONbITA U (OPMYITUPOBATH BHIBOBI;
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e BBINOJHATH TPSIMBIE H3MEPEHUS] TEMIIEpaTyphbl, OTHOCHTEIBHON BIIAKHOCTH
BO3/IyXa, CHJIBI TOKAa, HAMPSHKCHUS C HUCIOJIB30BAHUEM AaHAJIIOTOBBIX NMPHUOOPOB U
JTATYUKOB (DPU3MYECKUX BEIIMYWH, CPABHHUBATH PE3YJIbTATHl U3MEPEHUN C y4ETOM
3aaHHON aOCOIOTHON MOTPEITHOCTH;

e TIPOBOJUTH MCCIJIEOBAHUE 3aBHCHUMOCTHM OJHOW (PU3MYECKOW BEIUYHHBI OT
JIPYroil C HCIOJIB30BAaHUEM MPSAMBIX HW3MEPEHHUH (3aBHUCUMOCTH COINPOTUBIICHUS
IIPOBOJAHUKA OT €ro JUIMHBI, IUIOIIAAU IIONEPEYHOr0 CEYEHHUS U YJIeJIbHOIO
COIPOTHUBIIEHUS BEIIECTBA IIPOBOJHUKA, CHJIbl TOKA, WJYIIETO 4Y€pe3 MPOBOIHUK,
OT HaNpsOKEHHST Ha TPOBOJAHUKE, MCCICIOBAaHUE TOCJICIOBATEIILHOTO H
MapajuieIbHOTO  COSIMHEHWH TIPOBOJHUKOB): IUIAHUPOBATH  HCCIICIOBAaHUE,
coOMpaTh YCTAHOBKY M BBIMOJHATH MU3MEPCHUS, CIEAYys MPEII0KSHHOMY IUIaHY,
(bukcupoBaTh pe3yabTaThl MOTYYSHHON 3aBUCUMOCTH B BHJE TaOIUI] U TPadHKOB,
JIeJIaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIICIOBAHMS;

e TPOBOAMTH KOCBEHHBIE W3MepeHUs (U3NYECKUX BeauunH (yAedabHas
TETJIOEMKOCTh BEIIECTBA, COMPOTUBIIEHHWE IIPOBOJAHUKA, pabdoTa M MOIIHOCTH
AJIEKTPUYECKOTO TOKA): MUIAHUPOBATH U3MEPEHUS, COOUPATh dKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJEAys MNPEIJI0KEHHOW WHCTPYKIIMH, M BBIUUCIATH 3HAYCHUE
BEJIMYVHBI;

e COONIOOATH TpaBUJIa TEXHHUKH OE30MACHOCTH TIpU padboTe € JabopaTOpPHBIM
o0opy0BaHUEM;

e XapaKTEepHU30BaTh NMPUHIHIBI JEHCTBUS W3YyYECHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOI Ha WX OMHCAHUA (B TOM YHCIJIE: CUCTEMa OTOIJICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETpP, BOJBTMETP, CUETUMUK DIICKTPUUCCKOU
SHEPTHUH, DJIEKTPOOCBETUTEIbHBIC MNPUOOPHI, HArpeBaTEIbHBIE 3JIECKTPONPHUOOPHI
(mpuMepsl), IAEKTPUUECKUE TIPEIOXPAHUTENH, FIEKTPOMATrHUT, SJIEKTPOIBUTATEh
MOCTOSIHHOTO TOKa), WCIOJB3ys 3HAHUS O CBOWCTBaX (PU3WYECKUX SIBICHUN U
HE0O0XO0IMMbIe (PU3UUYECKHUE 3aKOHOMEPHOCTH;

e pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIbHBIE NPHUOOPHI
M0 CXeMaM M CXEMaTHYHbIM pHCYHKaM (KHUIKOCTHBI TEpMOMETp, TEPMOC,
TICUXPOMETpP, THUTPOMETpP, JIBUTATeIhb BHYTPEHHErO CroOpaHus, JJICKTPOCKOIL,
peocTaT), COCTaBIISITh CXEMBI JJCKTPUYECKUX IeNeld C MOCIeA0BAaTEIbHBIM H
MmapajuieIbHBIM COCAMHEHUEM »DJIEMEHTOB, pasjindasi YCJIOBHBIE OOO3HAYCHUS
AJIEMEHTOB DJICKTPUYECKHUX IIETICH;

e TIPUBOAWTH NPHUMEPHI (HAXOAWUTH HMH(GOPMALHIO O MPHUMEPaAx) MPAKTUIECKOTO
HCTIOIB30BaHUs (PU3NUECKUX 3HAHWU B TTOBCEIHEBHOW >XKM3HU IJIs OOECIIeYSHHUS
0Ee30IMaCHOCTH TIpU OOpaIlleHuH C MPUOOpPaMHU U TEXHHYSCKUMH YCTPOWCTBaMH,
COXpaHEHUsI 3J0pOBbsi M COOJIIOJICHHSI HOPM DKOJIOTMYECKOTO IIOBEJICHUS B
OKpY>Karolen cpee;
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e OCYIHISCTBIISITh MOUCK MHDOpMAIK (GU3UIECKOTO cojacpkanus B IHTepHeTe, Ha
OCHOBE MMEIOLIMXCS 3HAHUW U ITYTEM CpPaBHEHHUS AOMOJHUTEIBHBIX MCTOYHUKOB
BBIJCIISITH HH(POPMAIUIO, KOTOpasi SIBISCTCS IMPOTUBOPESUYUBON WM MOXET OBITH
HEJIOCTOBEPHOMU;
e WCIIOJIb30BaTh TIPU BBIMOJTHEHUH YYEOHBIX 3aJaHUN HAYYHO-TOIYJISIPHYIO
uTepaTypy (HU3NYECKOTO COJIEpKAHUS, CIIPABOYHBIC MaTepHalibl, PECYpPChl CETH
Nutepuer, Bmagerh mpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3zoBaHUs
nHOpMaIINU U3 OJJHOU 3HAKOBOW CHCTEMBI B JIPYIYIO;
e CO37aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPAaTKHUE YCTHBIC COOOIICHUs, 00001Ias
nHpOpMAIIMIO M3 HECKOJBKUX HMCTOYHHUKOB (UUYECKOTO COJIEp>KaHHUs, B TOM
yucie MyOJIMYHO MPEICTABIATh PE3yJIbTaThl MPOCKTHOW WIIM HCCIIEIOBATEIIBCKOM
JICATEIBbHOCTA, MPHA 3TOM TPAMOTHO MCIIOJIb30BaTh W3YUYCHHBIM NOHATUWHBIN
armapart Kypca (U3UKH, COMMPOBOXKIAThH BHICTYIIJICHUE TTPE3CHTAIINCH;
e TIPU BBINIOJHEHUN YUYEOHBIX MPOSKTOB U UCCIIEAOBAaHUN (PU3HMISCKHUX ITPOIIECCOB
pacrpenernsiTb 00sS3aHHOCTH B TpPyNIlE B COOTBETCTBHU C IIOCTaBJICHHBIMH
3ajlayaMM, CJIEAUTh 3a BBIINOJHEHHWEM IUIaHa ACUCTBUU U KOPPEKTUPOBATH €ro,
aJICKBaTHO OIIEHUBAaTh COOCTBEHHBIN BKJIA]l B JICSITEILHOCTh I'PYMIIbI, BEICTPAUBATh
KOMMYHHMKAaTHBHOE  B3aUMOJCUCTBUE, MPOSBISAS  TOTOBHOCTh  pa3peliarb
KOH(JIUKTHI.

K xoHIty oOyuenus B 9 kjacce npeaIMeTHBIE PE3yIbTaThl HA 0a30BOM ypPOBHE
JIOJDKHBI OTpakaTh C(POPMUPOBAHHOCTH Y OOYUYAIOIINXCS YMECHHUI
. WCOOJIb30BaTh  IIOHSTHS: CHUCTEMa OTCU€Ta, MaTrepuajdbHas  TOYKa,
TPaeKTOPHsI, OTHOCUTEIBHOCTh MEXaHHUYSCKOTO JABHKCHUS, TehopMmarnust (ynpyras,
IiacTU4eckKas), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHUE, HEBECOMOCTh WU
Meperpy3Ku, MEHTP THKECTH, aOCOTOTHO TBEPJIOE TEJIO, IIEHTP TSHKECTH TBEPIOTO
Teja, paBHOBECHE, MEXaHUYECKHE KoJeOaHWsT W BOJIHBI, 3BYK, WH(PPA3BYK H
YJIBTPa3BYyK, 3JEKTPOMArHWTHBIE BOJIHBI, HIKaja AJIEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTh M JTaIbHO30PKOCTh, CHEKTPhl UCITYCKaHHUSI U MOTJIOIICHUs, anbda,
O6eTa- U raMMa-u3JIy4YeHUs, U30TOIbI, sIEPHAsi SHEPTreTHKA;
. pa3nuyaTh SIBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MNPSIMOJIUHEHHOE
JIBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBM)KEHUE, CBOOOJHOE TaJICHUE
TEJI, PABHOMEPHOE JABMXKEHHUE MO OKPY>KHOCTH, B3AUMOJCHUCTBHUE TEJ, PEAKTUBHOE
JIBIDKEHUE, KOJICOATEIIbHOE ABMKCHUE (3aTyXaOIUEe U BRIHYKICHHBIC KOJICOaHMsI),
pE30HAaHC, BOJHOBOE  JBHXKECHHE, OTpPAXCHHUE  3BYKa, IPSIMOJIUHEHHOE
pacrpoCTpaHEHUE, OTPAKECHHUE U IPEIOMJIICHHE CBETA, NOJHOE BHYTPEHHEE
OTpaKEHHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIIEKTP U CIIOKEHHUE CIIEKTPaJIbHBIX
LIBETOB, JHUCOEPCUSI CBETA, €CTECTBEHHAas pPaJIMOAKTUBHOCTb, BO3HUKHOBEHHUE
JIMHEMYaTOTO CIHEKTpa M3IYyUYCHHUs) MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
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. pacmo3HaBaTh  TPOSBJICHUE  W3YYCHHBIX  (PU3MYECKHX  SBICHUN B
OKpy>KaromieM mupe (B TOM uncie (GU3NYECKUE SBICHUS B NPUPOJAE: NMPHUINBBI U
OTJIUBBI, JBMKeHUE IUIaHeT COJIHEYHON CHUCTEMBI, PEaKTUBHOE JBMYKEHHUE KHUBBIX
OpPraHU3MOB, BOCHPHSTHE 3BYKOB >XMBOTHBIMH, 3EMIICTPSACEHHUE, CEUCMHYECKHE
BOJIHBI, IIyHAMH, 9XO, [[BETa TEJ, ONTHYECKHE SIBJICHUS B NMPUPOJIC, OMOJIOTUIECKOE
JIENCTBUE BUAUMOIO, YJIbTPA(HUOJETOBOTO M PEHTTE€HOBCKOTO M3JIyYECHUH,
€CTECTBEHHBIN PaJUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4Yd, pPaJAUOAKTUBHOE
W3JIy4EHUE MPUPOJHBIX MHUHEPAJIOB, JCHCTBUE PAJMOAKTHUBHBIX M3JIy4CHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ATOM IMEPEBOJUTh MPAKTUUECKYIO 3ajlady B y4EOHYIO,
BBIIEIISITH CYILLIECTBEHHbIE CBOMCTBA (MPU3HAKN) PU3NUECKUX SIBIICHUI;

. ONUCHIBATh M3YYEHHBIC CBOWCTBA TeJI M (U3MYECKUEC SIBICHHS, HCIIOJB3YsI
(¢u3zndyeckre BeTWYMHBI (CpedHsSsT W MTHOBEHHAasi CKOPOCTh Teja IIpU
HEPABHOMEPHOM JIBWKCHHUH, YCKOPEHHE, IIEPEMEIICHNE, IIyTh, YIJI0Basi CKOPOCTh,
CHJIa TPEHUsI, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHWE CBOOOJHOTO MaJCHHS,
BEC TeJla, UMIIYJbC Tela, MMITYJIbC CHJIbI, MEXaHHYecKas paboTa W MOIIHOCTb,
IIOTEHIUAaIbHAsl JHEPrusi Teja, IOJHATOrO HaJ IOBEPXHOCTBIO  3€MIJIH,
IIOTEHIUAJbHAsl DHEPIUsl CHXKATOW IIPY>KUHBI, KHUHETHYECKas DSHEPrUs, IOJHas
MEXaHMYeCcKasi SHEprusi, IEpUOJ U YacToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IOKAa3aTesib IMPEJIOMIIEHUS Cpedbl), MpU
ONMHMCAHUU MPABUIJIBHO TPAKTOBATh (DU3UUECKHUM CMBICI HCIOJIb3YEMbIX BEJIUYMH,
00O3HAUCHUS W EIWHUIB (PU3WUECKUX BEJIWYHH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOININE JIAHHYIO (DM3UYECKYIO BEJIMYMHY C IPYTHUMU BEIWYHMHAMU, CTPOUTH
rpadMKyu N3y4YEeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYWH;

. XapaKTepu30BaTh CBOWCTBa TeJ, (U3NYECKUE SBJICHHUS ¢ MPOIECCHI,
HCIIOJIB3Ysl 3aKOH COXPAaHEHUsI DHEPIUH, 3aKOH BCEMHUPHOI'O TATOTECHUS, PUHIAI
CyHepHno3ulMM CuJl, NPUHIMNO OTHOcuTenbHOocTH [anmmnes, 3akonHbl HproTOHAa,
3aKOH COXPaHEHMs MMIIYJIbCA, 3aKOHBI OTPAXKEHUS U MPEJIOMJICHUS CBETA, 3aKOHBI
COXpAaHEHHUS 3apsA0BOTO U MACCOBOI'O YHCEJ NPHU SAACPHBIX PEAKLUAX, IPU 3TOM
JlaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alUChIBATh €r0 MaTeMaTHUYECKOE
BBIPAXKEHUE;

. OOBSCHATh (PU3WUECKUE MPOIECCHl W CBOWCTBAa TEJ, B TOM YHCIEC U B
KOHTEKCTE€ CHUTyalluii MPAKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH
MIPUYUHHO-CJICACTBCHHBIC CBA3H, CTPOUTH OOBACHCHUE U3 2—3 JIOTUUECKHUX IIaroB
Cc omopoid Ha 2-3 W3YYCHHBIX CBOHCTBA (PM3WUECKUX SBICHUM, (UIMIESCKUX
3aKOHOB WJIY 3aKOHOMEPHOCTEN;

. pemaTh pacu€THbIE 3a7aud (OMHUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHUI),
HCTIOIB3YS 3aKOHBI U (POPMYIIbI, CBA3bIBAIOIIME (DU3NUECKHUE BEJIMYMHBI: HA OCHOBE
aHaJIM3a YCJIOBUs 3aJla4M 3allMChIBATh KPAaTKOE YCJIOBHUE, BBISBIIATH HEAOCTAIOIINE
Wi U30BITOYHBIE JaHHBIE, BHIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IS
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pelieHusi, MPOBOJAUTH pPAacyY€Thl W OIEHUBATh PEATUCTHYHOCTH ITOJTYYSHHOTO
3Ha4YCHUs] PU3NYECKON BEIITMIUHBI,

. pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO pEIIUTh TMPH  ITOMOIIN
(bU3HMYEeCKNX  METOJIOB, HCHONB3Yys  ONHCAaHUE  WCCJIEIOBAHMS, BBIACIATH
MPOBEPSIEMOE MPEAIOIOKEHNE, OIEHUBATh MPAaBHJIBHOCTH TMOPSAKA MPOBEICHUS
HCCJIEIOBaHMUs, JIeJlaTh BBIBOJbI, UHTEPIPETUPOBATh PE3yIbTAaThl HAOIIONAEHUN U
OITBITOB;

. IIPOBOJUTH OIBITHI 110 HAOJIIOAECHUIO (PU3NUECKUX SABJICHUN MM (U3NYECKUX
CBOMCTB Ten (M3ydyeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHCHUS SHEPTHH,
3aBUCHMOCTh TIepHoJa KoJIeOaHWi TPYKMHHOTO MasiTHUKa OT MacChl Tpy3a H
JKECTKOCTH TIPY>KUHBI W HE3aBUCHMOCTh OT aMIUTATYAbl MajbIX KOJCOaHUH,
MPSIMOJIMHEHOE PacClpOCTPAaHEHHUE CBETA, pa3lIoKEHHWE OeJIoro CBeTa B CHEKTP,
M3yYCHHE CBOMCTB HM300paXKEHHSI B TJIOCKOM 3€pKajieé U CBOMCTB HM300paKCHUS
npeaMera B coOuparolie JHWH3e, HAOIIOACHHE CIUIOMIHBIX MW JIMHEHYaThIX
CIIEKTPOB M3JIyYEHHUs): CAMOCTOSATEIBHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO
Habopa 000py0BaHUS, ONMCHIBATH XOJI OIBITA U €r0 Pe3yabTaThl, (hOPMYIUPOBATH
BBIBOJIbI;

. IIPOBOJAUTH IIPU HEOOXOJMMOCTH CEPHUIO MPSIMBIX U3MEPEHUN, ompenesss
cpelHee 3HAauYeHUE M3MEepsSeMOl BeMYUHBI ((POKYyCHOE paccTOsiHUE coOHMparomiei
JINH3bI), 000CHOBBIBAThH BHIOOP criocoba n3MepeHus (M3MEepUTEIBHOTO TIpudopa);

. MPOBOAUTH  HMCCIIEOBAHWE 3aBUCHUMOCTEH  (PU3WUECKUX BEIMYUH C
HCTIOIB30BAHUEM MPSIMBIX HW3MEPEHHI (3aBUCUMOCTh MyTH OT BpPEMEHU IIpU
PaBHOYCKOPEHHOM [IBIDKCHUHM O€3 HadallbHOW CKOPOCTH, TepuoAa KoJjieOaHuit
MaTEMaTUYEeCKOTO MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJla OTPaKCHUS CBETa
OT yIrja MNajgeHus | YyIja TMPeJOMJICHHsS OT yIJia TMaJeHus): IUIaHUPOBATh
HCCJIEIOBAaHUE, CAMOCTOSATEILHO COOMpPaTh YCTAaHOBKY, (PMKCHPOBATH PE3YJIHTAThI
MMOJIyYE€HHONW 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHUJIE TAOJIUIl U TpadUKOB,
JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCJIEIOBAaHUS;

. MPOBOJAUTH KOCBEHHBbIE W3MEPEHHsT (U3MYECKUX BEIMYUH  (CpEeIHsIs
CKOPOCTh W YCKOPEHHE TeJla TPH PAaBHOYCKOPEHHOM JIBW)KCHHH, YCKOPCHHUE
CBOOOJAHOTO MaJCHUS, KECTKOCTh MPY>KUHBI, KOPPUIIMESHT TPEHUS CKOJBXKEHHUS,
MexaHuueckass paboTra W  MOIIHOCTb, YacToTa U TIEpUoj  KojebaHHUit
MaTEMaTUYEeCKOTO W TPY>KWHHOTO MAasITHHKOB, ONTHYECKas CHUJa COoOHMparomien
JUH3BI,  PAAWOAKTHUBHBIA  (OH):  IUIAHUPOBATh  M3MEpeHus, coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIOJHATH U3MEPEHUS, CIEAYS NPEAT0KESHHON
WHCTPYKIUH, BBIYUCIATH 3HAYEHHE BEJIMYMHBI M aHAJIW3UPOBATh IIOJIyUYCHHBIE
pE3yAbTaThl C Y4ETOM 3aJIJaHHOU MOTPEITHOCTH U3MEPEHUM;

. coOII0aTh MpaBHila TEXHUKU O€30IMaCHOCTH HpHU paboTe ¢ J1abopaTOpPHBIM
o0opyI0BaHUEM;
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. pa3nIuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3MUECKHUX MOJEJeH:
MaTepualibHas TOYKa, a0COIIOTHO TBEPAOE TEJIO, TOUCUHbIA UCTOYHUK CBETA, JIyd,
TOHKasl JIMH34a, IUIaHETapHas MOJIEb aTOMa, HyKJIOHHas MOJIEIb aTOMHOIO S1pa;

. XapaKkTepu30BaTh NPUHIMWIIBI  JEUCTBUS  HM3YYEHHBIX TNPHUOOPOB  H
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa WX OMMCAaHUS (B TOM YHCIE: CIHIOMETD,
JIATYUKH TOJIOKEHMS, PACCTOSIHUSA U YCKOPEHMs, pAKeTa, 3X0JIOT, OYKH, IIEPUCKOII,
(¢oroanmapaT, ONTHYECKUE CBETOBOJbI, CIEKTPOCKOIl, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHMS O CBOMCTBax (PU3MUYECKHX SBJICHHUH U
HE0O0X0IMMbIe (PU3UUECKHUE 3aKOHOMEPHOCTH;

. HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YUYE€HHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPHUTEIBHBIX NPHUOOPOB M TEXHOJIOTHYECKUX IMPOIECCOB TIpH
peuIeHnn y4eOHO-MPAaKTUYECKUX 3a7lady, ONTHYECKHE CXEMBbl JJIs IOCTPOCHUS
n300paKEHUH B TNTOCKOM 3EpKaJie U COOUPAIOIIECH JTHH3E;

. MPUBOJIUTH MMPUMEPHI (HAXOAUTH HH(OPMALIHIO O TIPUMEPAX) MPAKTUIECKOTO
HCTIOIB30BaHUs (PU3NUECKUX 3HAHUUW B TMOBCEIHEBHOW >XM3HU IJIs1 OOECIIeYSHHS
0Ee30IMaCHOCTH TIpU OOpaIlleHuH C MPUOOpPaMHU U TEXHHYSCKUMH YCTPOHWCTBaAMH,
COXpaHEHUsI 3J0pOBbsi M COOJIIOJIEHHSI HOPM DKOJIOTMYECKOTO IIOBEJICHUS B
OKpY Karoueu cpeae;

. OCYILIECTBIISITh NMOUCK HMHPOpMAIUM  (PU3UYECKOr0  COAEp)KAHUS B
NnuTtepHeTe, caMOCTOSTENBLHO (OPMYIIUPYSE HNOMCKOBBIM 3alpoc, HAXOAUTh MYyTH
OIpeNIeICHHs] JOCTOBEPHOCTH TOIYYEHHON HMH(POpPMAIMK Ha OCHOBE MMEIOIINXCS
3HAHUH U JOIOJHUTEIbHBIX HCTOUHUKOB;

. HMCTIOIB30BaTh NPH BBHITIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
IUTEPATYpy (PU3UUECKOTO COACPIKAHUS, CIIPABOYHBIE MaTEpPHUANIBI, PECYPCHl CETH
UnTtepuer, BimaneTs mnpuéMamMu KOHCHEKTHPOBAHHSI TEKCTa, MPeoOpa3OBaHUS
nHOpPMAIINU U3 OJJHOU 3HAKOBOW CUCTEMBI B JIPYTYIO;

. co3iaBaTh COOCTBEHHbIE NHHUCBMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
MHGOpPMaALMU U3 HECKOJBbKUX MCTOYHMKOB (DU3MYECKOro COAEprKaHUsl, MyOIUYHO
NPEACTaBISATh PE3YJIbTAaThl MPOEKTHOW WIIM HCCIIEA0BATEILCKON JesITeIbHOCTH,
MPU 3TOM I'PAMOTHO MCHOJb30BaTh M3YUECHHbIN MOHATUWHBIN anmapaT U3y4aeMoro
pa3nena (U3MKA W COMPOBOXKIATh BBICTYIUIEHHWE TMpPE3EHTAMel ¢ yd4EToM
OCOOCHHOCTEH ayITMTOPUH CBEPCTHHUKOB.
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TEMATHYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuyecTBo yacoB JIeKTPOHHbIE
Ne HaunmenoBanue pa3aesioB U TeM (uudpossbie)
KoHTpoabHbI IMpakTuyeckue
n/n NMPOrpaMMbI Bcero o0pa3zoBaTeJIbHbIE
e padoThI pa6oThI
pecypcsl

Paspea 1. ®u3uka u e€ poJsib B IO3HAHUHN OKPYKAIOLIero Mupa

1.1 dusuka - HayKa O IIPUPOE 2 bubmorexa [JOK
: Y prpOa https://m.edsoo.ru/7f416194
Bu6anoreka IJOK
1.2 DH3AIECKHE BEIMIMHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBINA METOJ] TO3HAHUS 2 1 butmorexa LHOK
: Y A https://m.edsoo.ru/7f416194
Hroro no pazaemy 6

Paznen 2. [TepBoHavajibHbIE CBE/IEHHUSI 0 CTPOEHHH BeIIECTBA

2.1 CTtpocHue BelecTBa 1 bubmorexa [HOK
’ P H-I https://m.edsoo.ru/7f416194
29 JIBmKkeHne u B3anMOAEUCTBHE YaCTHUI] ) | Bubnuoreka I[IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
Bu6anoreka IJOK
2.3 ArperaTHBIE COCTOSTHUS BETIECTBA 2 htts://m.edsoo.rw/7f416194
Hroro no pazneny 5
Pazngen 3. /IBm:keHune U B3auModelicTBHE TeJl
Butnuoreka [JOK
.1 M
3 CXAHHHCCROC JIBIDRCHIC 3 https://m.edsoo.ru/7f416194

CtpaHunua 30 ns 37



butnuoreka [JOK
3.2 Muepus, Macea, I0THOCTE 4 ! https://m.edsoo.ru/7f416194
Bbubnmoreka I1IOK
3.3 Cuna. Buner cun 14 I 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen 4. /laBjienue TBEPABIX TeJl, SKUIKOCTENH U ra3oB
41 JlaBnenue. Ilepenaya naBineHus TBEPABIMU 3 Bbutnuoreka [IOK
) TEJIAMHU, KUJIKOCTSIMU U Ta3aMu https://m.edsoo.ru/7f416194
Bubanorexa IHJOK
4.2 HaBICHHE HKHUAKOCTH > https://m.edsoo.ru/7f416194
Bbu6aunoreka IJOK
4.3 ATmocheproe nasieHue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUJIKOCTU U ra3a Ha IOrpyxEéHHoe 7 | 3 Bubmmoreka LIOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paznemy 21
Paznen 5. Pa6ora u MomHOCTH. DHeprus
Bu6anorexa IJOK
>-1 Pabota n mommocTe 3 1 https://m.edsoo.ru/7f416194
Bbutnuoreka [JOK
32 TIpocTeie MexaHu3MbI > ! https://m.edsoo.ru/7f416194
Bu6anorexa IJOK
>3 Mexanmueckas sueprus 4 I I https://m.edsoo.ru/7f416194
Hroro no pasneiny 12
PesepBHoe Bpemst 3
OBILIEE KOJIMYECTBO HACOB IIO ITPOTPAMME 68 3 12
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8 KJIACC

Konmn4yecrBo yacos DJ1eKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TEM (undpossbie)
Ne /i P KonTtpoJbnbie | IIpakTHueckne p
NMpPOrpamMMbl Bcero o0pa3oBaTeJIbHbIE
patoThI padoThbl
pecypchl
Pa3nen 1. TenmyioBbIe IBJIEHUA
bubnmoreka ITOK
1.1 CTpoeHue U CBOMCTBA BElIEeCTBA 7 https://m.edsoo.ru/7f4181c
e
Bub6nnoreka [JOK
1.2 TermmoBele TIporecchl 21 1 5 https://m.edsoo.ru/7f4181c
€
Hroro no pazaemry 28
Pazpgea 2. DjexkTpuyecKkue ¥ MATHUTHBIE SIBJICHUS
DneKkTpuueckue 3apsaabl. 3apsHKeHHbIE Tesa budmorexa [IOK
2.1 P © aPAABL. 5ab 7 1 https://m.edsoo.ru/7f4181c
U UX B3aNMO/ICHCTBUE o
bubmoreka ITOK
2.2 TTocTOsITHHBIN 3JIEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181¢
e
Bubnanoreka IJOK
2.3 MarHuTHBIC SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c
€
Bbubmmoreka IIOK
2.4 DNeKTpOMarHuTHasE UHITYKIIHS 4 https://m.edsoo.ru/7f4181¢c
e

CtpaHuua 32 ns 37




Hroro no pazneny

37

PesepBHoe Bpemst

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME

68

14.5
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9 KJIACC

Konmn4yecrBo yacos DJ1eKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TEM (undpossbie)
Ne /i P KonTtpoJbnbie | IIpakTHueckne p
NporpamMmmaI Bcero o0pa3zoBaTeJIbHbIE
patoThI padoThbl
pecypchl
Pa3znen 1. Mexannueckue siBJICHUSA
MexaHH4YecKoe IBHKEHHE U CITIOCOOBI €ro Bubmorexa OK
1.1 10 1 https://m.edsoo.ru/7f41a4a
OIMMCaHUS htips://m.edsoo.ru/ /1% 1a%a
6
Bub6nnoreka [JOK
1.2 BzaumoneiictBue Ten 20 1 3 https://m.edsoo.ru/7f41ada
6
bubmmoreka ITOK
1.3 3aKOHBI COXpPAaHECHUS 10 3 https://m.edsoo.ru/7f41ad4a
6
Wroro no pazneny 40
Pa3znen 2. MexaHn4ueckue KoJ1e0aHus U BOJHDBI
bubmoreka ITOK
2.1 MexaHndeckne KoneOaHus 7 3 https://m.edsoo.ru/7f41a4a
6
Bubnanoreka IJOK
2.2 Mexanndeckue BOJHBI. 3ByK 8 1 3 https://m.edsoo.ru/7f41ada
6
Wroro no pazneny 15
Pa3pnen 3. DjieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DIEeKTPOMArHUTHOE TIOJIE U 6 2 bubnnoreka [JOK

CtpaHuua 34 ns 37



https://m.edsoo.ru/7f41a4a
3JIEKTPOMAarHUTHHIC BOJIHBI 6
Hroro no pasnenry 6
Pasznes 4. CBeToBbI€ SIBJICHUSA
Bubnanoreka IJOK
4.1 3aKOHBI PaCIPOCTPAHECHUS CBETA 6 2 https://m.edsoo.ru/7f41ada
6
Bbubnnoreka [JOK
4.2 JIH3BI U onTHYeCcKHUE TTPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a
6
bubmoreka ITOK
4.3 Paznosxenue Oenoro cBera B CIEKTP 3 2 https://m.edsoo.ru/7f41ada
6
Hroro no pasneny 15
Pa3pnen 5. KBanToBbl€e iBJIeHUS
Bubnnoreka [JOK
5.1 Hcnyckanue U norioneHue cBera arToMoOM 4 1 https://m.edsoo.ru/7f41a4a
6
bubmoreka ITOK
5.2 CTpoeHue aTOMHOTO s1ipa 6 1 https://m.edsoo.ru/7f41ad4a
6
Bubnanoreka IJOK
5.3 SnepHble peakuun 7 1 1 https://m.edsoo.ru/7f41a4a
6
Wroro no pazneny 17
Pa3znen 6. IloBTOpUTEILHO-00001aIOIIMI MOAYJIb
6.1 TToBTOpEeHME U 0000IIICHNE COACPKAHUS 9 2 Bubmuoteka [HOK
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https://m.edsoo.ru/7f41a4a
6

Hroro no pasneiny

OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME
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