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MOSACHUTEJIBHASA 3AININCKA

[IporpaMMa 1o (Qu3MKe Ha ypPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIICTIIIUY TIPETN0IaBaHus yueOHOTo npeamera «Du3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO0 H3YYCHHS
Gbu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamMme mo (u3MKe y4YUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IJTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pPe3yJIbTaTaM OOYUCHHs, a TAKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam o0ydeHust (1Mo Kjaccam), mpejjiaracT NPUMEPHYIO MOCIEA0BATEILHOCTD
W3YUYCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IMPEIMETHOTO COACPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEAMETOB, MOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouoyiorued, actpoHomMuerd u GU3NIECKOU
reorpaduell, BHOCHT BKJaJd B €CTECTBCHHOHAYYHYIO KapTHHY MHDa,
MpPEeNOCTaBsieT HauOoJiee SICHbIe O0pa3lbl TMPUMEHEHUS HAy4HOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHusI COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CJIEIYIONTUMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OILICHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHNUS,

e HHTEPIPETHPOBATH JAHHBIC M HCIOJIH30BATh HAy4YHBIE JOKA3aTelIbCTBA

JUTS TIOJTyY€HUS BBIBOJIOB.

[lenn wusyueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
OTpeNieSIeHbl B KOHIIENIIMU TperojaBaHusl ydeOHoro mnpenMera «®duszuka» B
oOpa3oBaTenbHBIX oOpraHuzamusx Poccuiickori @Dexepanuu, peamu3yOMUX
OCHOBHBIE 00111e00pa30BaTeNbHbIE TPOTPAMMBI.

[enwn n3ydenust GU3NUKM:



npuoOpeTeHne WHTEepeca M CTPEeMJICHHUS OOYYalomUXCsi K HayIHOMY
W3YyUYECHUIO TPUPOJbI, PA3BUTHE WX HMHTEIUIEKTYAJIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METO/IE MO3HAHUS U POPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PECHHSI KaK pe3yjabTaTa HW3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHpoBaHUE TPEACTABICHUA O poyd (DU3UKU Ul PA3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oyaymien
poecCHOHANTEHOM NESITEIIBHOCTH, CBI3aHHOU ¢ (DU3UKOM, TIOJTOTOBKA K
JaabHeWIleMy 0Oy4YeHUIO B 3TOM HAMpPaBJICHUMU.

JlocTrkeHre 3TUX IIeJied MporpaMMbl Mo (U3WKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

NpUOOpPETeHNUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNUE YMEHUN OMUCHIBATH U OOBSCHATH (U3UYECKHUE SBIICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pACUYCTHBIX 3a1ad ¢
HCITOJIb30BAaHUEM bu3IIeCcKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BuUTHE YMEHUN HAOII0IaTh MPUPOIHBIC SIBJICHUS U BHITIOJIHATH OTBITHI,
nabopatopHble pabOTBl W AKCIEPUMCHTAIBHBIC HCCIICJIOBAHUSA C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB paboOThl ¢ MH(pOpManUen (PU3MUECKOTO COACpIKAHUS,
BKJIFOYAsi UHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO CO chepamu TpodheCCUOHAIBHON JAESATEILHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

OO611ee YKciIo YacoB, PEKOMEHJOBAaHHBIX JIJIsl U3yueHus GU3HKU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "acoB (2 yaca B Heneno), B 8 kiacce — 68
gacoB (2 uaca B Henenmo), B 9 wimacce — 102 uaca (3 yaca B HEHIEIO).

[Ipennaraemspiii B mporpamMme mo Gu3MKe MepedeHb JabopaTOPHBIX padoT H

OIIBITOB

NpuBOAUTCA C  YUYCTOM  CIIMCKa  OKCIICPUMCHTAJIBHBIX BaﬂaHHﬁ,

npeajiaraCMbiX B paMKax OCHOBHOI'O ITOCYAapCTBECHHOI'O 3K3aMCHa I10 (1)I/I3I/IK€.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeMMUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM ¢ MOMOIIbIO MOIeNen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmnpeneneHue 1EHBI JEIEHUS MIKaIbl U3MEPUTEIBLHOIO MPUOOpAa.

2. V3mepenue Maccel Tejla Ha PhIYaKHBIX Becax.

3. Usmepenue o0bEMA KUAKOCTH U TBEPOTO Tea.

4. OmnpeneneHue pa3MepoB MaJIbIX TE.

IlepBoHaua/ibHbIE CBECHUS O CTPOCHUH BelIeCTBA.

Ctpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne yactul BemiectBa. CBS3b CKOPOCTH JBWUKEHHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmomelcTBue dYacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, XUIAKOCTEH U TBEPJBIX
(kpuctamuyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmoaenue OpOyHOBCKOTO JIBUKEHUS.

2. Habmonenne nuddysum.

3. HabGmionenne  siBmeHWid,  OOBSACHAIONMIMXCA  MPUTSKECHUEM  WIH
OTTAJKMBAaHUEM YaCTHUII BEIIECTBA.

Jlabopamopuvie pabomel u onvimel.

1. Onenka pguamMeTpa aroMa METOAOM PSIOB  (C  HCITOJIB30BaHHUEM
dboTorpadwuii).



2. OmbITHI O HAOTIOJEHUIO TETIOBOTO PACIIIMPEHUS TA30B.
3. OmnbITe MO0 0OHAPYKEHHUIO ACHUCTBUS CHUJI MOJIEKYIISIPHOTO MIPUTSKEHUS.
JIBH:KeHMe ¥ B3aMMOJeiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsI CKOPOCTh NPU HEPAaBHOMEPHOM JABMKEHHH. PacdeT myTu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aumopeilcTBHEe Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
o0beMa BeleCcTBa.

Cuiia Kak XapakTepucTuka B3aumozeicTBus Teil. Cuiia ynpyrocTd U 3aKOH
['yka. 3MepeHue CHIIbl ¢ TOMOIIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.
N3mepeHne CKOpOCTH NMPSMOJIMHENHOTO JBUKEHHS.
HaGmronenue siBjeHUST HHEPIIUH.
HaOmnronenune naMeHeHrs CKOpOCTU MPU B3aUMOJICUCTBUU TEJL.
CpaBHeHHME MacC 0 B3aUMOJICHCTBUIO TE.
CrnoxeHue CUJl, HallpaBJICHHBIX 10 OJTHOM MPSMOM.
Jlabopamopuvie pabomul u onvimaol.
1. Omnpenenenve cpemHel CKOPOCTH CKOJIbKEHUSI OpyCKa WM IIapuKa I10
HAKJIOHHOM TIOCKOCTH.
2. Omnpenenenrie IIOTHOCTHA TBEPIOTO Tea.
['panynpoBaHue IpyKUHBI.
4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHUS CKOJBKECHHS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEMN.
JlaBJjieHHe TBEPABIX TeJI, }KUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS NaBiieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT oObema, Temmeparyphl. llepenaya maBieHus
TBEPJBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TiyOWHBI. ['mapocTtaTudeckuii
napagokc. Coolaromuecs: cocyibl. [ napaBinuecKkie MEXaHU3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3ymrHONW 000soukn 3emiu. OmbiT Toppuuemmu. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

o0k wnE

w



JlericTBue KUIAKOCTHU M ra3a Ha NOTPYKEHHOE B HUX Teso. BrlTankuBaromas

(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.
Hemoncmpauuu.

3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs COCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBinenue nelcTBUsl aTMOCHEPHOTO JABICHUS.

o0k whPE

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TE€Ja U TIIOTHOCTH KUJKOCTH.

~

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

oo

YcioBue 1uIaBaHus TeN: IUIABAHWE WA MOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEN TEJIA U JKUIKOCTH.
Jlabopamopnvie pabomul u onvimaol.
1. OmnpeneneHue  BBITAIKUBAIONIEH  CUJIbI, JICUCTBYIOIIEW Ha  TelO,
IIOIPYKEHHOE B JKUIKOCTD.
2. BwrsicHeHue yCI0BHi TUTABaHUS TENA B )KUIKOCTH.
PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast padota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. llpumeHeHuwe mpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoToe mpaBuiao» MexaHuku. KoadduimeHT monesHoro aeicTBus (maiee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TNOTEHUUAJIbHAS DHEPTHS.
[IpeBpaiieHre OHOTO BU/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAaHEHUS
HSHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Onpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON TOBEPXHOCTH.
2. UccnenoBanue ycnoBUi paBHOBECHS phluara.
3. Nsmepenue KI1/] HakTOHHOM MIIOCKOCTH.

8 KUIACC

TenjioBble ABJICHUS.
OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.



Mopenn TBEPAOro, JKHUJIKOTO W Tra3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie tera. OObsSICHEHUE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKECHUM MOJIEKYJIPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEW HHEPIUU:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYH:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuuectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. [lnaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamws. Mcmapenme. Kumenwe. YnaenpHas Teruiorta
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JIaBJICHHSI.

BrnaxHocTs BO31yXa.

OHeprus TOIUIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpuniuner padotel TemoBbix aurareneil KIIJ rtemnmoBoro nBurarens.
TenoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenune nuddysun.

HaOmronenne sBiieHni cMauMBaHUs ¥ KaITMJLISIPHBIX SIBJICHUM.
HabroieHue TenaoBoro paciiupeHust Tedl.

W3meHeHue AaBieHUs Ta3a OpU U3MEHEHHH 00bEMa M HArpeBaHWM WIIU
OXJIAXKCHUU.

NS S

[IpaBuna u3MepeHus: TeMIEepaTyphl.

Bubl Temonepenaum.

OxJtaXxieHue Ipyu COBEPIICHUH pabOTBhI.

. HarpeBanue nipu coBepiiieHur paboThl BHEIIIHUMU CHUJIAMH.
10 CpaBHeHUE TEITIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
11.HaOmronenye KUIeHU.

© oo~

12.Hab6mroaeHne moCcTOSTHCTBA TeMITepaTyphl MPH TUTABICHUH.

13.Moeau TENIOBBIX ABUTaTENIEH.

Jlabopamopusie pabomel u onvimel.

1. UccnenoBanue SBICHHUS TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJIOJHOH M
ropsiyer BOJIBL.

2. OmpeneneHue yaenbHONU TEMIOEMKOCTH BEIIECTRA.

3. OnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.



DJIeKTpU4YecKre U MATHUTHbIE SIBJICHUSI.

Onextpuzauus Teda. J[Ba poma 3JIEKTpUYECKHX 3apsioB. B3aumonenicTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0B U PACCTOSHUS MEXKTY TeJIaMu).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoiist. IlpuHnmm
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA AIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA H3JIEKTPUYECKOTO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
o ydactka uenu. [lociemoBarenbHOE W MApAIUIENBHOE  COCAMHEHUE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DJeKTpUYEeCKUe LeNU U MOTPEOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe 1oJie  dJEKTpUYecKoro Toka. [IpuMmeHeHune
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne 3neKTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE DIEKTPOCKOIIA.

DNeKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPAI0B.

[IpoBOAHUKH U TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

. JIelCTBUSA 31IEKTPUUECKOr0 TOKA.

lO DJIEKTPUYECKUM TOK B AKHUJIKOCTH.
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11.T"a30BBbIit pa3ps.

12.VI3mepenue cuibl TOKa aMIIEpPMETPOM.

13.M3Mepenune 31eKTPUIECKOT0 HAMIPSKEHHS BOJIBTMETPOM.
14.PeocTaT ¥ Mara3uH CONPOTUBIICHUM.

15.B3auMoieiicTBIE OCTOSIHHBIX MarHUTOB.

16.MozenupoBaHre HEBO3ZMOXKHOCTH pa3/ICICHUS MOJIIOCOB MAarHUTA.
17.MonenupoBaHHe MAarHUTHBIX MTOJICH TOCTOSSHHBIX MarHUTOB.
18.0mbIT DpcTena.

19.MarauTHoe 1moJie Toka. DJIEeKTPOMAarHur.

20. el icTBE€ MATHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM.
21.2neKTpoABUTaTEeNh OCTOSIHHOTO TOKA.

22.UccnenoBanue SIBICHUS IEKTPOMATHUTHON WHTYKITHH.
23.0mnbiTel Dapapes.

24.3aBUCUMOCTb HAMpaBIICHUS WHAYKIIMOHHOTO TOKa OT YCIOBUU €ro

BO3HHKHOBCHU.

25.251eKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuwie pabomul u onvimol.

1. COopka u mpoBepka pabOThI AJIEKTPUUECKON €T MOCTOSIHHOTO TOKA U
MU3MEPEHUE U PETYIUPOBAHUE CHUIIBI TOKA.

2. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO 4Ye€pe3 PE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

3. IIpoBepka mnpaBwiia CIOXKEHUS HAMNPSDKEHUH TPH  TMOCIET0BATEIHLHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

4. TlpoBepka mpaBwiia JJIsi CWJIbI TOKA TPU MapajuIeIbHOM COCAUMHEHUHU
PE3UCTOPOB.

5. Onpenenenue pabOThI JIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop U
MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

6. OnmpITBI TO WCCIENOBAHUIO SIBICHUS DJICKTPOMArHUTHOW WHIIYKIIUH:
UCCIICIOBAHUE W3MEHEHUM 3HAUEHHUS] U HAINpaBJICHUs WHIYKIIMOHHOTO
TOKA.

9 KJIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JABMKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHne. HepaBHoOMepHOe npsMoiauHEHOe aBMKeHUe. CpeaHsass 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEWHOe JBHkeHue. (CBoOoaHOE
nagenue. OnsIThl [ anumes.



PaBHOMepHOE ABMXKEHHE MO OKpYXHOCTH. Ilepumon m vactota obpaieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMI CYTIEPIIO3ULIMK CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKCHUS, CHIIA
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTM U 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nafgeHus. JlBwxenue ruramer Bokpyr Comnpa. llepBas kocMuueckass CKOpOCTb.
HesecoMoCTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUku. AOCOMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynbe tena. IsMeHeHne umiyibea. UMiynbe cuitbl. 3aKOH COXPaHEHUS
UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYroCTH,
TpeHusi. CBA3b 3HEPrUM U padoThl. [loTeHIManbHas SHEPrus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HaGnrogeHne MEXaHUYECKOro JBUKEHUS TEla OTHOCUTENIbHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHME NyTeW W TPACKTOPUM IBMKEHUS OJHOIO M TOrO XK€ Tela

OTHOCHUTEJIBHO PA3HbIX TEJI OTCUETA.

N3mepenre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccenenoBanre Npu3HaKkoB PaBHOYCKOPEHHOTO IBUXKECHUS.

HabGnronenue nBM>KEeHMS Tela IO OKPY>KHOCTH.

Habmroienue MexaHu4ecKuX sSIBJICHUH, MPOUCXOJAIINX B CUCTEME OTCUETa

«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBHKEHUU

OTHOCUTEIBHO KaOMHETA (PU3UKH.

7. 3aBUCHUMOCTb YCKOpPEHHMsI Teja OT MacChl Tela U ACHCTBYIOIIEH HAa HEro
CUJIBL.

8. HaOmronenue paBeHCTBA CHJI PU B3aUMOJICUCTBUU TElL.

9. M3meHeHue Beca Tella Py yCKOPEHHOM JBUKCHUU.

10.ITepenaua ummynbca Npyu B3aUMOACHCTBUU TEll.

11.TTpeoOpa3oBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJl.

12.CoxpaHeHne UMIyJbCa IPU HEYTIPYTOM B3aUMOJICHCTBUU.

13.Coxpanenue uMmyibca Ipu abCOIIOTHO YIIPYroM B3auMOIEHCTBUU.

14 HaGmrofeHne peakTUBHOTO ABUKECHUSI.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU MTPU CBOOOIHOM MaJIEHUU.
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16.CoxpaHeHre MEXaHHYECKON SHEPTUU TIPU JBUKEHUH TeJia MO/ IeHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue ycKOpeHHUs Tejla IPU PaBHOYCKOPEHHOM JBM)KEHUU IIO
HAKJIOHHOM IJIOCKOCTH.

2. Omnpenenenne kodhUIIUEHTa TPEHHUS CKOJIBKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

4. OnpeneneHue pabOTbl CHIIbI TPEHUs NPU PABHOMEPHOM JABM)KEHUHU Tella
10 TOPU30HTAIBHOM TOBEPXHOCTH.

5. Ompenenenne pabOTBl CHUJIBI  YOPYTOCTHM TpU MOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

w

MexaHn4yecKue KoJ1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJI€OaHUi: Iepro,
4acToTa, aMIUINTyJAa. MaTteMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUu MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxawonme  kojieOaHus.  BbeIHyxkAeHHble — KoJjiebaHus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOCTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTBh 3Byka U BblcOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmogenue koneOGaHWil Ten TOJ JEWCTBHEM CHJIBI TSDKECTH M CHJIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOaHUM U pe30HaHca.

PacnpocTpanenne npoAoabHbIX U MOTEPEYHbIX BOJIH (HAa MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

1. Ompenenenve dYacTOoThl W TEpHOJA KOJIEOAHWHA MATEMaTHYECKOTO
MasiTHUKA.

2. OrmpeneneHuie 4acTOThl U IEpHOJIa KoieOaHUl MPY>KUHHOTO MasITHUKA.

3. UccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
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4. ViccnemoBaHue 3aBUCHMOCTH MEPHOIa KOeOaHUN MPY>KHHHOTO MasiTHUKA
OT MacChl Tpy3a.
5. Usmepenue yckopeHus cBOOOIHOTO IMaICHHUS.



DJIEKTPOMATHUTHOE 110JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMAarHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
CBETa.

Jemoncmpayuu.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIC CBOMCTBa CBETA.

3. N3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. OTpaxenne csera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IperomieHuss cBera. llomHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKpPOCKOIIa M Tejeckona. ['Jla3 kak onTuYeckas cucrema. biau3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Hemoncmpauuu.

[IpssmMonuHEHOE pacCIpOCTPAaHEHUE CBETA.

OTpakeHue cBeTa.

[Tony4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

. [Ipunuun aeiictBus poroanmnapara, MUKpOCKOIA U TEJIECKOIA.
10.Monenb riasa.

11.Pa3nokeHue O€10ro cBETa B CIEKTD.
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12.Tlonyyenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamopuvie pabomul u onvimol.
1. Tonydyenue n300paxeHUi ¢ TOMOLIBI0 COOMPAIOIIECH JTMH3BI.



2. Omnpenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOM CHIIBI cOOMparomeit
JIMH3BI.
3. OmbITBI MO BOCTPHUSTHIO ILIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
L[BETOBBIC (PUIIBTPBHI.
KBanToBbBIC SIBICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanune u nornioueHre ceera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHne aTOMHOTO
aapa. HyxionHas Mozgenbs aTtoMHoro suapa. W3orombl. PanunoakTuBHBIE
npespauienus. [lepuoa nomypacnana aTOMHBIX IED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOI'O YHCEIL.
OHeprusi cBsI3M aTOMHBIX sfep. CBsA3b Macchl W dHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 1.

AnepHas sHepreruka. JleWMCTBUS pPaJUOAKTUBHBIX HW3JIyYCHHM HA JKHBBIC
OpraHU3MBbl.

Hemoncmpauuu.

CrexTpbl U3ITy4YEHHUSI U TTOTJIONICHHUS.

CrieKTpbl pa3IMYHbIX ra30B.

CnekTp Bogopo/a.

HabGnronenue TpekoB B kamMepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOLINX U3ITYyYEHUH.

Perucrpauus uznydeHus NpUpOIHbIX MUHEPAJIOB U IIPOILYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaOmtoneHue CIIOMIHBIX U IMHEHUATBIX CIIEKTPOB U3ITYUCHHUS.

2. UccnemoBanne TPEKOB 3apsDKEHHBIX  YacTUIl TIO0 TOTOBBIM  TIO

doTorpadusm.

3. U3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATHU3alu1
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JACATEIbHOCTH,
PUOOPETEHHOTO MPU U3YYEHHH BCEro Kypca (M3HMKH, a TAaKKe AJIA MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g o0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTEeUnBAETCS JOCTHXKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYYHBIX METOIOB HCCIEAOBAHMS
SBICHUN TPHUPOAbI U TEXHUKHU, OBJIAJEHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
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SBJICHUsI, TIPUMEHSS TIOJIYYCHHBIC 3HAHWS, peIarh 3ajJadyd, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 CY€T TOro, 4YTO OOy4yaroluecs BBIMIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeajiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh W HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOoOJee BaXHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MTPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS W COXPAHCHHSI BCEX M3BECTHBHIX BHUIOB
HHEPTUHU.

Kaxnas w3 TeM JaHHOrO MOAYJs BKIIOYAET OKCIEPUMEHTAJIHLHOE
uccienoBaHue 0000maronero xapakrepa. Mofyip 3aBeplIacTcsi MPOBEIECHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HaIpPaBICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKMX KauecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE Hay4yHOH JI0003HATENBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE y4yacTW€ B pEUICHUU NPAKTUYECKHUX 3a/ay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e 8) amanTanuu K HM3MEHSIOIMIMMCS YCJOBHUSAIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIHOCTD,

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTHUSA B MNPUOOPETEHUH HOBBIX (U3HUUYECKUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHUS TpoTrpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHUS JIJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJB30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

POTHO3MPOBATh  BO3MOXKHOE JalIbHEWIIee pa3BUTHE  (DUINUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HTHOU IrpadUKoi U X KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJIEU, HAllEJICHHbIE HA pPEUICHUE 3aJayd M MOJAepiKaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISATH PE3YJIbTAThl BEITIOJHEHHOTO (PM3MYECKOTO OIbITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpACIpEeNeNiaTh pPOH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIs pelieHus: GU3NYeCKuX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYXHOCTEM, apryMEHTHPOBATh NIPEIJIaraéMble BApUAHThI pELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHsS) pPEe3yJIbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



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, MOJIEKYyJa, arperaTHbleé COCTOSIHMs BeulecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cuna,  gedopmanus  (ympyras, — IUJIacTHYECKasl),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

pasznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBI)KEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHus, Tepefada JaBICHUA TBEPABIMU TENaMH, S>KUIAKOCTIMH U
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBICHHUE;
pacrmo3HaBaTh TNPOSBICHHE HW3YYCHHBIX (PU3WYECKUX SIBICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpUMEPBl ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHUs B NPHUPOJE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBJeHMs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pblYaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIAa TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CUJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWbl, KO3()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETHYeCKas UM TMOTEHIMalIbHAs 3HEPTus), MPHU OMHUCAHUU IPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJIHYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ MpPaBWJIO» MEXAHHMKH, 3aKOH COXPaHEHUS MEXaHWYEeCKOU



SHEPruM, NpPH OITOM JlaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMd IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajaM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEIMYHHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €70 PE3YyJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHHS,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHHS, BPEMEHM, MacChl Tea,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBHCHUMOCTU ITyTH
PAaBHOMEPHO JABWXKYILIErOoCs Tela OT BPEMEHW [IBH)KEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCcTH OT YAJMHEHUS NMPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcoOHMpaTh YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX Ta0NHIl U TPadUKOB, JENaTh BBIBOJBI MO pPE3yJbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAyS NPEIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

YKa3bIBaTh MPUHIAIBI JACUCTBUS NPHOOPOB U TEXHUYECKUX YCTPOWCTBR:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HWCTOYHMKOB HH(opmanuu B HMHTepHere B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUUICHUE ITPE3EHTALUEN;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIHN JIEKTPUYECKUM TOK, MArHUTHOE T10JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TemIONpPOBOAHOCT, KOHBEKIIUS, U3ITyYCHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINHUCAHMID HMX XAPAKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoJiHIIA, 3amMep3aHHe 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, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIECTBA, YAEIbHAsA TEIUIOTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAaIllMHbI, OTHOCUTEJIbHAS BIIAXKHOCTHb BO31yXd, JJIEKTPUYECKHM 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTUBJIEHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  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 TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKOM TEOpUHU
CTPOEHHUs BEIECTBA, MPUHLHUII CYNEPHO3ULIUHU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Te€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUisi €€ peuleHus, MPOBOAUTh Pacy€Thl U CPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAIOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero oobéMa, TeMIepaTypbl, CKOPOCTH MpPOLECca OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA 3JEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (HOpPMyIHpPOBAThH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OTBITa U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATh H3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONuUcaHus (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTH  MpUMEpPHl  (HAXOAUTh HWHGOPMALUIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY KAIOIIeH cpee;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITI0JIb30BAaTh MPHU BBITIOJIHEHUHN y4e€OHBIX 3aJaHUl HAy4YHO-TIOMYJISPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl ceti MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHa JCUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBaThb COOCTBEHHBIH BKJaa B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHHUIA:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPbl UCIYCKAaHUS U TOTJIONIEHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE IBIDKECHHE, KoJieOaTenbHOE ABMKEHHUE (3aTyXaromiue u
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OUOJIOTHYECKOE NEUCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOTL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBH)KCHUH, YCKOPEHHE, TEPEMEIICHHE, MyTh, YrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUsSl CIKATON
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBHO TPAKTOBATh (U3MUECKUH CMBICT HCIIOJIb3YEMbIX BEJTUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SJAEPHBIX PEAaKIUsAX, MPU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE 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
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJladydl 3alUChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEUIUTh TMPU TTOMOIIH
($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
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, NPSIMOIMHENHOE paclpOCTPaHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoield JUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEpPEHUS
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4eCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



najieHusl): TIUJIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BeIMYMH B BUAE TaOJMIl M TpaduKoOB, IeJaTh BBIBOIBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYecKass pabdoTa M MOIIHOCTb, 4acToTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEIIOKECHHON MHCTPYKIIMH, BBIUYUCISTH
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 TBEPJOE TENO, TOYEHHBI HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUIOMETP, NATYUKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUUHbIE€ PUCYHKH M3YUEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMH(POPMALKIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHuH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OTNpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3UKA U COIMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
1.1 ®dusuka - HayKa o MPUPOe 2 https://m.eds00.ru/ZJ2U13BMX
1.2 ®u3nyeckue BEITHYUHBI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAYYHBIN METOJT TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazueny 6
Pa3znea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOEHUHU BelleCTBA
2.1 CrtpoeHue BeliecTBa 1 https://m.eds00.ru/2SJ151M41
BHIKE 5
2.2 A HHAC H B3aHMOACHCTRIC HacTHIl 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/ONOV1XY 1K
Hroro no pazgeny )
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexannueckoe IBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, Macca, IIIOTHOCTh 4 https://m.edso0.ru/GXPU4MT5P
3.3 Cuta. Bunsr cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
1 N
4.1 Hassetine. [lepenatia napreHHst TBCpALIMA 3 https://m.edso0.ru/X0DW367P2

TCJ1aMH, XXUJAKOCTAMHU U ra3daMu



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
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https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBrieHHe KUIKOCTH

https://m.edsoo.ru/2MVXZ0KL4

4.3 ATtMochepHoe 1aBJICHHE

JlelicTBue ®UIKOCTH U Ta3a HA

https://m.edso00.ru/T7134SXNO

4.4 B 7 3 https://m.edsoo.ru/NFE60Y8NK
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3znea S. Pabora u MOIIHOCTH. JHEPrust
5.1 PaboTa 1 MOIIHOCTH 1 https://m.edsoo.ru/75LMREDY1
5.2 [IpocThie MeXaHU3MBI 1 https://m.eds00.ru/504NQXKX9
5.3 MexaHnuecKasi SHEprHs 1 https://m.eds00.ru/G30454EMT
Htoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 11

I[TPOT'PAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
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8 KVIACC

KosmuecTBo yacos
HaumeHoBaHue pa3/iejioB U TeEM duekTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTshI
Paznen 1. TensoBble siBJIeHUS
1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruoBbie IpoLIECChHI 21 1 3 https://m.edsoo.ru/FI42A5VZA
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 DUICKTpHHeCKie SAPIBL. SapskeHibie 7 https://m.eds00.ru/RAQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 20 2 ) https://m.edsoo.ru/PBQBOWS2B
2.3 MarautHeble SBJICHUS 6 1 1 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoOMarHuTHas UHAYKLUS 4 https://m.edsoo.ru/7QODSEL15
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 9
[MPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
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9 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pOBbHIE)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nen 1. Mexanuyeckue siBJIeHUS
Me ecKoe eHHe Obl €
1.1 NAHITCCROC ABMICHIE 1 CHOCODHL E10 10 1 https://m.edso0.ru/CEOGHRGTL
OTHCAHUS
1.2 B3anmoneiictBue Ten 20 1 https://m.edsoo.ru/UC1IRQAFAC
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexanuueckue KojieOaHus 3 https://m.eds00.ru/S5VIGSAI3
2.2 Mexanuueckne BOJIHBIL. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Hroro no pazgeny 15
Pa3nes 3. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIC BOJIHBI
OnexTpoma oe moie
3.1 FICKTPOMATHITTHOT HOMC H 6 1 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMAarHUTHBIE BOJIHBI
Hroro no paszneny 6
Pa3nes 4. CBeToBble sIBJICHUS
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edso0.ru/20WNYKRX1
4.3 Paznoxxenue 6enoro cBeta B CIIEKTP 3 https://m.edso0.ru/2Z5AHODTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
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https://m.edsoo.ru/2Z5AH0DTO

Pa3nea 5. KsanroBbie IBJIeHUA

I/ICHYCKaHI/Ie " IIOTJIOICHHUE CBETA

5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CtpoeHune aTOMHOTO spa 1 https://m.edsoo.ru/USWX2R61B
5.3 SnepHble peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Wroro no pazueny 17
Pa3nen 6. [loBTOopuTeIbHO-00001IAI0IINIT MOYJIb
I1 000
6.1 OFTOPCHHE 1 ODODIICHHE CONCPIRAIL 8 https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢usmku 3a 7-9 kinacc
6.2 ‘ Wrorosas koHTpoJsibHasA paboTa 1
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I1
il OJI CTBO YACOB 11O 102 15

[NPOT'PAMME
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https://m.edsoo.ru/U3WX2R6IB
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IMPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

13

1.4

1.5

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh IPOSIBIICHHE M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHPOIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIAThH

CyIIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUUECKUX SBICHUN

ONKCHIBaTh H3Y4YCHHbIE CBOMCTBA Tel MU (PU3MUECKHE SBICHMUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakToBaTb (PU3UYECKUH CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMl MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3UUYECKHUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

peuiaTtb pvaéTHLIC 3aga4yn B 1 -2 Z[eﬁCTBHH, HCIIOJIb3YS 3aKOHBI U



dbopMybl, CBsI3bIBaIOIINE (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCIOBHSL 3aJayd 3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIUYUHBI B (OPMYJIIbI M MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3ysbTaT, HaXOAUTb OLIMOKU B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
GU3MYECKUX  CBOWCTB  Tell:  (OpMyIHpOBaTh  MPOBEPsSiEMBIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (OPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOW a0COIIOTHON MOTPEIIHOCTU U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEeJI0KEHHOW MHCTPYKIMU: MPU BBINOJIHEHUN U3MEPEHU coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb MPHUHIMIBI JCUCTBUS H3Y4YECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHMCAaHUS,
UCIIONB3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX  SBJIEHUN W

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOIB30BaHUS (PU3MUECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetu VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUYMBOW HIIU

MOKET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBITIOJTHCHUH y4EOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

1.19

co37aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIE U YCTHBIE COOOILICHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIMH (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUM, TPU STOM
IPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTaLlMEN

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbLI, BbICTPAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha



OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TIpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JOrMYecKuX ILIaroB ¢ nomompbio 1 — 2 H3yuyeHHBIX CBOMCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaIONINE (PU3NUECKHE BETUYMHBI: HA OCHOBE aHAIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4eHHOE 3HaueHue (U3NYecKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYXHO PEIIUTh IMpPH IOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOANWTH OMNBITHl MO HAOMIOACHUI0 (U3MYECKUX SBICHUN WM
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAITIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT O



000pyIOBaHUs, OMUCHIBATH X0/ OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIUYHH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEZIOBAaHUE, COOMpATh YCTAHOBKY M BBINOJHSTH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpadHKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIMUCAaHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HCHCfI C MOCJICAOBATCIIBHBIM M IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HU g oOecriedeHusi 0e30MacHOCTH TpH  OOpalieHuu ¢
npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKIOUIMXCSA 3HAHUM MU IYTEM CpaBHEHHUS
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATh WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-




1.19

HOMYJSIPHYIO JINTEPaTypy (QU3UYECKOro COAEp>KaHUs, CIPaBOYHBIC
Marepuainsl, pecypchl cern MHTepHer; BiageTh  NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3oBaHus WHGOpMALMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

P BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (U3UUYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSABISIE  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pa3iuyaTh SBJIECHUS II0 ONMCAHUI0 UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE PU3NUECKOE SBJICHHUE
pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH



1.5

BEJIMYMHAMHU, CTPOUTh TpauKu  HM3y4YEHHBIX  3aBUCUMOCTEU

(bU3HYECKUX BEIUYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIONIb3YSl M3YyYEHHbIE 3aKOHBI, MIpU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEeCKUX IIaroB ¢ MOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/IIICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3a7auu (omMparouiyecs Ha cuctemy u3z 2 — 3
YPaBHEHHUIA), WCIONB3ys] 3aKOHBI W (HOPMYJBI, CBS3BIBAIOIIUE
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A CI)HSH‘ICCKOﬁ BCIINYHNHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(bu3MUeCKUX METOJOB, MCIOJb3Ysl ONUCAHUE HCCIIEAO0BAHUS, BBLAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHI U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOII

1.10

1.11

OPOBOJIUTH MPH HEOOXOJUMOCTH CEpPUI0 TMpPSMBIX H3MEPEHHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOo BeTUYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
UCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUN: IJIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTaThI

HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (I)I/ISI/IHCCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_II/I



rpaduKoB, nenaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3MYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEAys NPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH pu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTth OCHOBHBIC NMPH3HAKH HM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IJIAHETApHAsi MOJEIb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONUCAHUA, HCIOJIb3yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M  CXCMAaTUYHBIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHUUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TpHUMEPHl (HAXOAUTh HMH(OpPMAIMIO O MpHUMeEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHMSI 3/I0pPOBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NuTtepuer, caMoCTOSTENbHO (OPMYITHPYST TOUCKOBBIM  3armpoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHMM YYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHer; Biazers  npuémamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl HHGOPMAIIUU U3 OJIHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIC IIMCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszieia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3@ BBIIOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILET'O MHUPA

1.1

®duzuka — Hayka O TMpupoje. SIBIEHHS HPUPOJBL.
dusznueckre  SIBJICHUSA:  MEXaHUYECKHUE,  TEIUJIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckue  BeNUYMHBL.  M3MepeHue  (PU3NYECKUX
BenuuuH.  @usmueckue  npubopel.  [lorpemmnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.4

1.5

2.1

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'II-OI[eHI/IC,
IMOCTAHOBKAa HAY4YHOI'0 BOIIPOCAa, BBIABWIXCHUC THIIOTC3,
OKCIICPUMCHT II0  IIPOBCPKC  THIIOTE3, 00BsACHEHHE

Ha0JI10/1a€MOT0 SBJICHUS
Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENIeH

[TpakTryeckue paboOTHI:
N3mepenne paccTOSTHUN.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MaybIX TEJ.
W3mepenue temmepaTypbl NMpH MOMOIIU >KUIKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEPATypPhl

INEPBOHAYAJIBHBIE CBEJJIEHM A O CTPOEHUU BEIIECTBA

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, UX Pa3MepBhI.

OHBITLI, JAOKa3bIBAOIHUE JUCKPETHOC CTPOCHNEC BCIICCTBA

I[BI/I)KCHI/IC qacTul  BCHICCTBA. CBs3b CKOpPOCTH

JIBJKECHHSI 4ACTHI] C TEMITEpaTypoil. bBpoyHOBCKOE ABMKEHUE,

T dy3us

2.3

24

BzaumopeiicTBrHe YyacTHUIl BEIIECTBA: NPUTSKCHUC U

OTTAJIKUBAHHUE

AFpeFaTHBIe COCTOsIHUA BCIICCTBA: CTPOCHHUC Ta30B,



KHUAKOCTEN U TBEPABIX (KpUCTAJUIMYECKUX) Ted. B3aumocBs3pb
MEXIy CBOHCTBAaMHM BEIIECTB B pa3HbIX AarperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuyeckue pabOTHI:
Ouenka jaMameTrpa arToMa METOAOM  psJoB  (c
ucronb3oBanueM pororpadmii).
2.6 OnbITel MO HAOMIOACHUIO TEIUIOBOTO PACIHIMPEHUS

ra3os.
OnbIThI 1o 00OHapyXEHUIO JNEUCTBUSA cuil

MOJICKYJISIPHOTI'O ITPUTAXKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexannueckoe I BYOKCHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBUKCHHE
3.9 Cxopoctb. CpenHsisi CKOPOCTb IIPU HEPAaBHOMEPHOM
' JBUKEHUH. Pacy€r myTu u BpeMeHU JBUKECHUS
SIBnenue nnepuuu. 3aKoH uHepuK. Bzaumoneiicteue Ten
3.3 KaK IIpUYMHA U3MEHEHUS CKOPOCTH JIBHKEHUS Tell. Macca
KaK Mepa MHEPTHOCTH Tesa
3.4 [InotHocTs  BemiectBa.  CBA3b  IUIOTHOCTH  C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BbEMa BellecTBa
3.5 Cuna Kak XapakTepUCTHKa B3aUMOJIEHCTBUS TEIN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl c
' ITOMOIIBIO TUHAMOMETpPA
37 SIBnenue TAroTeHNs U cuia TshkecTu. Cuila TSHKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocTts
38 Cuna TpeHusa. TpeHHE CKOJBXKEHHMS M TpPEHUE IOKOS.
' Tpenue B Ipupoae U TEXHUKE
3.9 CrnoxxeHue cui, HamnpaBlICHHBIX II0 OJHOM NPSAMOM.
' PaBHOelcTBYIOIIASA CHIT
[TpakTiueckue paboThI:
310 OnpeneneHue CKOPOCTH  PAaBHOMEPHOIO  JABM)KEHHUS

(mapuka B OKMIKOCTH, MOJENIU  DIIEKTPHUYECKOIO

aBToMOOMWIsE W Tak ganee). OmpeneneHue CpeaHei




CKOPOCTH  CKOJBXKEHHUs Opycka MWJIM IIapUka 10
HaKJIOHHOM  miuockoctu.  OmpeneneHue  MIOTHOCTH
TBEPJIOTO Tela. OnbITHI, J€MOHCTPHPYIOLIHE
3aBHCUMOCTh pacTsKeHHs (nedopmanuu) MpYKUHBI OT
OPUIOKEHHOW  cuibl.  ONbITH,  JEMOHCTPHUPYIOLIUE
3aBUCUMOCTb CHJIbI TPEHMSI CKOJIBKEHHS OT Beca Teja U

XapakTepa COIIpHUKaCaArOIIUXCa HOBerHOCTCﬁ

®usnyeckue sABICHHUS B MPUPOJE: MPUMEPbI IBMKEHUS C
3.11 pa3IMYHBIMKM CKOPOCTSAMM B JKMBOM M HEXHUBOW IIPUPOJE,

I[Cf/iCTBI/IC CUJIbI TPCHUA B ITPUPOAEC U TEXHUKE

3.12 TexHUYECKHEe yCTPONCTBA: TUHAMOMETP, IO IITUITHUKH

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoOsl YMCHBIICHUS U

1 YBEJIMUYEHUS AaBJICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS raza oT o0bEMa,
' TEMIIepaTyphI
r Ilepenaua naBneHus TBEPABIMU TENAMHU, KUAKOCTAMU U
' razamiu. 3akoH [lackans. [TneBMaTHUeCKHe MaITHBI
3aBUCHUMOCTh  JABJCHHUSI  JKHJIKOCTH OT  TJIyOWHBI.
4.4 IMuapoctatudeckuit mapagokc. CooOIIaroIMecs: COCy/IbI.
['mapaBianueckue MeXaHUu3MBbl
Atmocdepa 3emnu 1 atMocdepHoe AasieHue. [IpuunHb
A5 CyIIIECTBOBaHUSI BO3AYIIHONW 000y104kK 3emid. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTrO AABIEHUS OT
BBICOTHI HaJl YPOBHEM MOPS
45 W3mepenune armocdepHoro namieHus. I[Ipubopsl s
' U3MepEeHus: aTMOC(EepHOro 1aBiIeHUs
47 JlelicTBrE )KUAKOCTH U ra3a Ha MOTPYXKEHHOE B HUX TEJIO.
' BeitankuBatomas (apxumMeoBa) cuia. 3akoH ApXumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue
[TpakTHyeckue paboOTHI:
49 HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJe OT 00bEMa

HOFp}OKéHHOﬁ B XHUIAKOCTb 4YaCTH TEJa. OHpCI[CJ'ICHI/IC

BBITAJIKUBAIOIIEH  CHJIBI, JICMCTBYIOIEH Ha  TeJo,




4.10

411

NOTPYKEHHOE B KHMAKOCTb. [IpoBepka HE3aBHCHMOCTH
BBITAJIKUBAIOLIEH CHUJIbl, JECHUCTBYIOIIEM Ha TEI0 B
KUAKOCTH, OT Macchl Tena. OIBIThI, IEMOHCTPUPYIOIIUE
3aBUCHMOCTb BBITIKUBAIOIIEH CHIIbI, JEHCTBYIOLIEH Ha
TEJIO B JKUIKOCTH, OT 00bEMa MOrpyKEHHON B JKUIKOCTh
4acTH Tena 51 oT IIJIOTHOCTH JKUJKOCTH.
KoHcTpynpoBanue apeomerpa HIM KOHCTPYHPOBAHME

JIOJIKU U OTIpefiesIeHUE €€ Irpy30M0bEMHOCTH

duzngeckue SABJICHUA B npupoac: BIUSAHHUC
aTMOC(EpHOTro JaBJIeHUs] Ha )KMBOM OpraHusM, IIaBaHUE
pBIO

TexHuueckue ycTpoHCTBa: COOOIIAIOLIMECS COCYbI,
YCTPOMCTBO  BOJONPOBOAA, THIPABIMUYECKUI  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexanudeckas pabora
5.2 MexaHnndeckast MOIITHOCTh
- [Ipocthie  MexaHU3MBL:  pblYar, OJIOK, HAaKJIOHHas
' mI0cKOCTh. [IpaBuiio paBHOBECHUS pblyara
5.4 [TpumeHeHue mpaBuiia paBHOBECHUS pbldyara K OJI0Ky
«30110TOC MIpaBUIIO» MEXaHHKH. Koaddunument
9.5 MIOJIE3HOTO JeHcTBUs MeXaHu3MOB. [IpocTeie MeXaHU3MBbI
B OBITY U TEXHUKE
5.6 [ToTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
o.7 Kunernueckas sneprus
£ g [Tonmnast MexaHuueckas SHEpPrus. 3aKOH H3MEHEHUS U
. COXpPAHEHHUsI MEXaHUUYECKOW SHEPTUH
[TpakTudeckue paboThI:
Onpenenenne pabOTHI CUIIBI TPEHUS TTPH PABHOMEPHOM
5 g JBIJKEHUM Tela 10  TOPU3OHTAJIbHOM  MOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBecHs phrdara. M3mepenwue
KIIJ] HakioHHOM muockocTu. M3ydueHne 3akoHa COXpaHEHHUs

MEXaHUYECKON YHEPTUU




@dusnyeckue SBIEHUS B NPUPOJE: pblYaru B Tele

5.10
4eJI0BeKa
TexHUYecKne yCTpPOWCTBA: pblUar, IOJBHXXHBIA H
511 HETMOABHKHBIM OJIOKH, HAKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COJeP:KAHUSA
pasaena 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OcHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpPHH CTPOCHUS BemlecTBa. Macca u pa3Mepbl MOJICKYIL.
. OnbITel, TOATBEPKIAIOIIMNE OCHOBHBIE  TTOJIOXKEHUS
MOJICKYJISIPHOKUHETHYECKON TEOPUH
6.2 Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOT0 COCTOSIHUM
' BemlecTBa. Kpucrammdeckue u amopHbIe Tena
OObsicHEHHE CBOMCTB ra3oB, XKUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE TIOJIO)KEHUH  MOJIEKYISIPHOKHHETUIECKOM
TEOPHUH
6.4 CmaunBaHue U KallWUISIPHBIC SIBJICHUS
° 6.5 TemoBoe paclIupeHne U CKaTue
6.6 Temmneparypa. CBsi3b TeMmepaTypsl €O CKOPOCTbHIO
. TEIIOBOTO IBUKEHMSI YaCTHUI]
67 Buytpennss sneprus. CrnocoObl U3MEHEHUsI BHYTPEHHEH
. SHEPIUu: Terionepeaaya U CoBepIeHre padoThl
6.8 Buapl Termuonepenaun: TEIUIONPOBOJHOCTh, KOHBEKIIHS,
' U3Iy4YeHue
KomndectBo  TermmoTel.  YaempHas — TEIUIOEMKOCTD
6.9
BEIIEeCTBA
6.10 TeriooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHE

TEIUI0BOro OaiaHca



6.11

IInaBnenne u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB.

Y,Z[eJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[Tapoo6pa3zoBanue u konaeHcanus. Ucnapenue. Kunenue.
VYaenpbHas TemioTa MapooOpa3oBaHUs. 3aBUCHMOCTD

TEeMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS

BiaxxHocTh BO31yXa

6.14

6.15

DHeprus TOIIMBA. Y JIeJbHas TEIJIOTa CTOPAHUS
[Ipuntuner  pabotel  TemmoBbix — aBurareneit  KITJ]
TEIUIOBOI'O ABHUrareisi. TeIIoBble OBUTATEIW U 3all[UTa

OKPYXKAaIOILEH Cpebl

6.16

6.17

3aKkoH COXpPAaHCHUA U IPCBPALICHUA DHCPTHUH B TCILIOBBIX

nporeccax

[TpakTuueckue paboThI:

OnbIThI 1o 00OHapyXEHUIO JNENCTBUSA cuil
MOJICKYJIIPHOTO TIPUTSKECHUSI.

OnbITel 1O BBIPAIMBAHUIO KPHUCTAJJIOB IOBapEHHOU
COJIM WUJIU caxapa.

OnpiThl 10 HAOMIOAECHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB, KHUIKOCTEH U TBEPABIX TEIL.

Omnpenenenue JaBlIeHUs BO3IyXa B OaIOHE MINPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHHUS.

[IpoBepka rumoTe3bl JTUHENHON 3aBUCUMOCTU JJIMHBI
CTONOWKA J>KUAKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TEeMIIepaTyphl.

Habmroienne n3MeHeHuss BHYTPEHHEW SHEpPruM Tela B
pe3yJsbTaTe TEemonepe ayu U padoThl BHEITHUX CHUIL.

Uccnenosanue SIBJICHUS TEIUI000OMEHA npu
CMEUIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

Ornpenenenre KOJIWYECTBA TEIUIOTHI, MOJY4YEHHOIO
BOJIOM TMpU TEII00OMEHE C HarpeThiM METAUINYECKIUM
ATUHIPOM.

OHpCIIeHeHI/IC YHCHBHOﬁ TEIIOEMKOCTH BEIIECTBA.



6.18

HccnenoBanue nmponecca ncrnapCHus.
Onpez[eneHI/Ie OTHOCHTEIILHON BIAXKHOCTH BO3yXxa.

Onpez[eneHI/Ie y,I[GJIBHOﬁ TCIIOTHI IIJIaBJICHUA JIbAA.

dusnyecknue SBJICHUS B TMPUPOJC: [MOBEPXHOCTHOE
HATSOKEHHWE M KalWUIAPHBIC SIBJCHUS B  TPHUPOIE,
KpHCTAJUIBI B Mpupoze, udnydeHue CoiHIa, 3aMmep3aHue
BOJIOEMOB, MOPCKHE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa,

HUHEA, CHCra.

6.19

TexHudyeckue  yCTpOMCTBA:  KAaWLIAPBL,  IPUMEpHI
UCIIOJIb30BAaHUs KPUCTAJUIOB, JKUJIKOCTHBIA TEPMOMETD,
JATYUK TEMIEpPaTyphl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETpHI, ICUXPOMETp, IapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Ten. [IBa posa aIeKTpUIECKUX 3apsiioB
B3aumoneiictBue 3apsokeHHBIX  Tesl.  3akoH  Kynona
7.2 (3aBHCUMOCTb CHJIbI B3aUMOJAEUCTBHS 3apSKEHHBIX TENl OT
BEJINYMHBI 3aPsIJI0B U PACCTOSIHUS MEXY TEJIaMU)
Onektpuueckoe nojie. Hanpspk€HHOCTD AIEKTPUYECKOTro
7.3 noss. [IpyHIMD cynepno3uunu 3MeKTPUIecKUX mnosiei (Ha
KayeCTBEHHOM YPOBHE)
Hocurenn onexkTpuueckux 3apsaoB. OJIeMEHTApHBIN
7.4 anekTpudeckuil 3apsan. Crpoenue aroma. [IpoBogHuku u
JUDIIEKTPUKH
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
6 ONEeKTpUYEeCKU  TOK. Ycenosus CyLIECTBOBAHUSA
. ANEKTPUYECKOr0 TOKA. MICTOUHNKHM MOCTOSHHOTO TOKA
24 JleficTBUSI AJIEKTPUIECKOTO TOKA (TEIJIOBOE, XUMUYECKOE,
. MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
- Onektpuueckass 1nenb. Cuna TokKa. DIJIEKTPUUYECKOE
' HaIpsDKEHUE
7.9 ConpoTusieHne NMPOBOJHUKA. Y AEIBHOE CONPOTUBIICHHE




BCIICCTBA

7.10 3akon OMa 1Jig y4acTka 1enu

[locnenoBarenpHOE W MHapajUIEIbBHOE  COEIMHEHHE
7.11

IIPOBOJIHUKOB

PaGora © MOIIHOCTH 3JIEKTPUYECKOIO TOKa. 3aKOH
7.12

Joxoynsa — Jlenua

DNEeKTpUYecKHe LeMu M MOTPeOUTEeNH 3IEKTPUUYECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

[TocrossHHBIE MarHuThHL. B3auMOJelWCTBUE MOCTOSIHHBIX
7.14

MarHuTOB

MarnutHoe mnoje. MarauutHoe Tmone 3eMJIM U €ro
7.15

3HAYEHHUE JUIs )KM3HU Ha 3emiie

6 OneiT Opcrena. MarHuTHoe 1oJie 3IEKTPUUYECKOTO TOKa.

7.1

[IpumMeHeHue 37eKTPOMArHuTOB B TEXHUKE

JlelicTBME€ MarHMTHOIO TOJISI Ha IPOBOJHHUK C TOKOM.

DJNIEeKTpOABUTATENb TMOCTOSIHHOTO ToKa. Mcronb3oBaHue
7.17

ANIEKTPOJIBUraTeyaeii B TEXHUYECKHUX YCTPOMCTBaX U Ha

TpaHCIopTe

OnbITHI QDapanes. SIBnenne 3JIEKTPOMArHUTHOMN
7.18

nHaykuuu. [Ipasuio Jlenna

OnektporeHeparop. CrocoObl MOTyYeHUs dIEKTPUIECKON
7.19 SHEpPrUU.  ODJEKTPOCTAHIMM  Ha  BO300HOBISEMBIX

HMCTOYHHMKAX SHEPTUU

[TpakTudeckue paboTHI:

OnBITHI IO HAOIOICHUIO ANEKTPU3AINY TET HHIYKIIUEH 1

MIPU CONMPUKOCHOBEHUH.

UccnenoBanue AEMCTBUS DIIEKTPUUYECKOTO TMOJIS  HA
7.20 IIPOBOJAHMKH U JTUDJIEKTPUKHU.

COopka u mpoBepka pabOTHI 3IEKTPHUUECKOW LM
MOCTOSTHHOTO TOKA.
W3mepeHue u peryJinpoBaHHue CUIIbI TOKA.

I/I3MepeHI/Ie U pCryjInpOBaHUC HAITPAKCHU.



7.21

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYLIETO 4Yepe3
PE3UCTOP, OT CONMPOTHBIICHHUS PE3UCTOPA U HAMPSIKCHHS
Ha Pe3UCTOpE.

OIBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD
ANIEKTPUYECKOTO COMPOTUBJICHUSI MPOBOJHUKA OT €ro
JUTMHBI, TIJIOIAIU TTOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBwiia CIOKCHHUS  HANPSOKCHUH — TIPH
MOCJICIOBATEIbHOM ~ COCMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBwiia AJis CUJIBI TOKA MPU HapajIeIbHOM
COCIMHCHUH  PE3UCTOPOB. Ompenenenue  paboOTHI
AIIEKTPUYECKOTO  TOKa, HIYIIEro 4Yepe3  pPe3ucTop.
OrmpeznerieHe  MOIIHOCTH  JJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pesucrope. MccienoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UIYIIETO Yepe3 JaMIIOUKY, OT HANPsKEHHUS Ha
Heil. Omnpenenenne KIIJI HarpeBarens. McciegoBaHue
MarHMTHOTO B3aMMOJEHCTBUS IMOCTOSHHBIX MAarHHTOB.
N3yuenne MarHUTHOTO TOJISI TTOCTOSIHHBIX MarHUTOB TPU
ux o0beIMHEHNHU | pasjaeneHuu. MccnenoBanue qeHCTBUS
ANEKTPUYECKOTO TOKA HAa MAarHUTHYHO CTpeiKy. OmbIThI,
JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTb CHUJIbI B3aHMMOJICHCTBUS
KaTylIku C TOKOM M MarHuTa OT CHJIbl TOKa U
HalpaBJ€HUsT TOKa B Karymke. M3ydeHue pgeicTBus

MAarauTHOI'O IIOJIA Ha IMPOBOHUK C TOKOM.

KonctpynpoBanue u HU3y4YEHHUE paboTsI
BIIEKTPOIABUTATEISA. N3smepenne KIIJg
AIEKTPOJBUTATEIILHOMN YCTaHOBKHU. OI1BITEI 110

HUCCICIOBAHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIIHUU:
HCCIeNOBaHHE M3MEHCHUM 3HAYCHHUS U HampaBJICHUA

WHIYKIIMOHHOTO TOKa

dusznueckue SBICHUS B MPUPOJAE: DIEKTPUUYECKUE
SIBJICHUSA B aTMocq)epe, SJICKTPHUYCCTBO KHUBBIX
OpraHW3MOB, MarHUTHOE ToJIe 3eMJIH, JApei( TO0COB,

POJIb MAaroHuTHOTO ITOJIA JISA ’KU3HU Ha SCMJ'IC, IMOJIAIPHOC



CHUAHUC

TexHu4yeckue yCTpOMCTBA: DJIEKTPOCKOI, aMIepMeTp,
BOJITMETP, PEOCTaT, CUETYUK DIICKTPUYECKOW SHEPIUH,

SJICKTPOOCBETUTCIIbHBIC HpI/I60pI)I, Harpe€BaTcJIbHBIC

f.ez AIEKTPONIPUOOPHI (mpumepsr), AJICKTPUUYECKUE
NPEJOXPAaHUTEIH, O3JCKTPOMArHUT, AJIEKTPOABHUIATEIh
MOCTOSIHHOTO TOKa, TeHEPATOp MOCTOSHHOTO TOKA
9 KIIACC
Kon Kon
[TpoBepsieMbIe JIEMEHTHI CONEPIKAHHS
pasznena 3JIEMEHTa
MEXAHUWYECKMUE ABJIEHUA
81 Mexanuueckoe  JBUKEHHE. MarepuanbHas  TOYKa.
. Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHHE
HepaBHomepHoe npsMonuHeiiHoe awxkeHue. CpenHss
8.4 MTHOBEHHass CKOPOCTh Tella TpHU HEPaBHOMEPHOM
JIBIOKEHUHU
8.5 YckopeHnue. PaBHOyCKOpEeHHOE MIPSAMOJIMHENHOE
' JBYOKEHUE
8 8.6 CBob6oxanoe nagenue. OneiTel ["ammnes
PaBHOMepHOE nBMXeHHE MO OKpyxHocTu. [lepuox u
8.7 yacToTa oOOpamienus. JIuHeiiHas W yIJioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 ITepBsiit 3ak0oH HproToHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpernii 3akoH HeroTona
8.11 [TpyHIMI CynepnO3ULNH CUT
8.12 Cwita ynpyroctu. 3akoH ['yka
813 Cuna TpeHHUs: CHJIa TPEHUS! CKOJBKEHUS, CHjIa TPCHUS

IMMOKOs, ApYIruc BUAbI TPCHUSA



Cuna TsOKECTH H  3aKOH BCEMHPHOI'0 TATOTCHHA.

5.4 YckopeHne cBOOOTHOTO MaCHHS
8.15 JBuxenue mianer Bokpyr Connua. IlepBas kocmuueckas
' ckopocTh. HeBecoMocTh 1 neperpy3ku
PaBHOBecue maTepualibHOW TOYKH. AOCOJIOTHO TBEPAOE
8.16
TEJ0
817 PaBHOoBecue TBEPAOro TENa C 3aKPEIUIEHHOM OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TsbkecTn
8.18 Nmmynbe Tena. U3menenue ummynbca. UMImysbe cuitbl
8.19 3aKOH COXpaHCHHS UMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanuyeckas paboTa U MOITHOCTb
8.9 Pabora cun TsxkecTH, ynpyroctH, Tpenus. CBa3b SHEPrUU
' 1 paboThI
893 [lorenuuanbHas  SHeprus  Tela, MOAHATOrO  Haj
' MIOBEPXHOCTBIO 3eMIIU
8.24 [ToTeHunanbpHas SHEPTUA CXKATOM MPYKUHBI
Kunernyeckass sHeprusi. Teopema 0O KHHETUYECKOU
8.25
SHEPIUU
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUN
[TpakTiueckue paboThI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHHUs Opycka
WIA JBWKCHUS IIAapUKa 110 HAKIOHHOW IIJIOCKOCTH.
OnpeneneHue yCKOpeHHUs Teja NpU PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKIIOHHOW TUIOCKOCTH.
HccnenoBaHue 3aBUCMMOCTH IYTH OT BpEMEHHU IpHU
8.7 PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3Bl: €CIAM NPU PABHOYCKOPEHHOM
JIBIDKCHUH 0€3 HAaYaJIbHOW CKOPOCTH MYTH OTHOCSITCSI KaK
PSA HEYETHBIX YKCEN, TO COOTBETCTBYIOIINE MTPOMEKYTKH
BpEMEHU OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHHUSI CKOJIBKEHUS
OT CHJIBI HOpMalmbHOTO naBieHus. OnpeneneHue

KOB(I)(I)I/ILII/ICHTa TPCHUSA  CKOJILKCHUS. OHpe,Z[CJ'ICHI/IC



KECTKOCTU MpyxuHbL. OrmpeneneHre pabOThl  CHIIBI
TpEHUsT TMpPU PABHOMEPHOM JBIKEHUM Teja IO
TOPU30HTANBHON MoBepxHOCTU. OmpeneneHue pabdOThI
CWJIBI YIIPYTOCTH NPU NOABEME Ipy3a C UCIOJIb30BAHUEM

HCEIIOJABM>XKHOI'O U ITIOABUYKHOT'O 0J10KOB

8.28

dusnyeckue SIBICHUS B npupoac: MNpUIrMBbBI U OTJIUBEIL,
JABMKCHUEC IIJIAHCT ConHeyHOH CUCTCMbI, PCAKTUBHOC

JABMXCHUC )KMBBIX OPIraHU3MOB

8.29

TexHuueckue  yCTpoOiiCTBa:  CHHUJOMETP,  JATYUKH

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarenpnoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKH

>4 KoJIeOaHUI: IepuoJ], YacToTa, aMIUIMTY 1A
9.2 Maremarnueckuit u IIPYKWHHBIN MasTHUKHU.
' [TpeBpariieHre sHEprun Npu KojaedaTeIbHOM JBHKEHUH
0.3 3aryxatomue KojeOaHus. BpIHyXIeHHble KoJeOaHus.
' Pe3onanc
Mexannueckue BoJHBL. CBOWCTBa MEXaHUYECKUX BOJIH.
0.4 IIpononpHele M TONEpeYHBbIE BOJIHBL. /J[nMHA BOJIHBI U
' CKOpPOCTh €€ pacnpocTpaHeHus. MeXaHn4eCKUe BOJHBI B
TBEPAOM TeJIE, CEHCMUUYECKHUE BOJIHBI
9.5 3Byk. [’ pomKkoCTh 1 BbICOTa 3ByKa. OTpa)keHUE 3ByKa
9.6 WNHdpa3Byk U ynbTpa3Byk
[TpakTiueckue paboThI:
OnpeneneHue  4acToTbl W Iepuoja  KoiebaHui
MaTeMaTUYeCKOTr0 MasiTHUKA.
Onpenenenve  4acToTbl W Iepuoja  KoiebaHui
NPYXKUHHOT'O MasiTHUKA
07 HccnenoBanue  3aBHCHMOCTM — Tepuoja  KoiebaHui

MOJBEIICHHOTO K HUTU TIpy3a OT UIMHBI HUTH.
HccnenoBanue  3aBUCHUMOCTH — TIEpUOAa  KOJCOaHMIA
NPY>)KMHHOTO MasiTHUKa OT Maccel rpysa. I[IpoBepka
HE3aBUCUMOCTHU nepuozaa KonebaHui rpysa,
MOJBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyxuHsl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs



10

11

dusnyeckue SBIECHUS B TMPUPOAE: BOCHPUITHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHUCMUYECKHUE BOJIHBI,
I[yHaMH, X0
99 TexHUYECKHE YCTPOMCTBA: 3XOJIOT, HCIIOJIb30BAHHE

YIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJEKTPOMAarHUTHOE TOJ€. DJIEKTPOMAarHUTHBIC BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
103 OnekTpoMarauTHas mnpupoga csera. CKOpOCTb cBerta.
' BoinHoBbIE cBOMCTBaA cBETa
[TpakTyeckue paboOTHI:
10.4 N3yyenne cBOMCTB 3JIEKTPOMArHUTHBIX BOJH € IIOMOIIBIO
MOOWIBHOTO TeleoHa
dusnueckue SBIEHUS B INpUpPOJE: OHOJIIOTHYECKOE
10.5 JeiicTBue BUJIUMOTO, yIBTPapUOIETOBOTO u
PEHTI'€HOBCKOT'0 U3ITy4eHUN
106 TexHuueckue YCTpOMCTBA: UCIOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJIH JUUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTounuku ceera
11.2 ITpsimonuHETHOE pacIpocTpaHEHHUE CBETa
Otpaxenue cBera. Ilnockoe 3epkano. 3aKOH OTpakeHUs
11.3
CBETa
14 [Tpenomnienue cBera. 3akoH npenaoMieHus cBeta. [TomHoe
' BHYTpEHHEE OTpaK€HHE CBETa
115 JInnza. Xop nydelt B 1uH3€e
116 OnTrueckast cucremMa ¢oroanmapara, MHKPOCKONA |
' TEJIECKOIIa
117 ['ma3 xak onTuueckas cucrema. biaM3opykocts U
' JATEHO30PKOCTh
118 Pasnoxxenne 6enmoro cera B crektp. OnbiTel HploTOHA.
' CrnoxeHue CeKTpalibHBIX 1IBETOB. Jlucnepcus cBera
11.9 [TpakTuyeckue paboOTHI:



HccnenoBanue  3aBUCHUMOCTH  yIyIa  OTPaKEHUs
CBCTOBOI'O JIy4a OT yIJia MaJICHUA.

M3yueHne XapakTepUCTUK H300pakeHHUs IpeaAMeTa B
IUIOCKOM 3€pKaJle.

HccnenoBaHue  3aBUCUMOCTH  yIjla  IPEJIOMIICHUS
CBETOBOIO Jy4ya OT YIjla IaJeHHs Ha TIPaHHLE «BO3LyX —
CTEKJION.

[Tony4yenne m300pakeHHI € TOMOIIBIO COOHMparomen
JIMH3BL.

Omnpenenenne (OKYCHOTO PAacCTOSIHUS M ONTHYECKOMN
CHJIBI COOMPAIOLIECH JTMH3BI.

OmnBbITHI IO PA3TI0KEHUIO OEJIOr0 CBETa B CIIEKTD.

OneITEl IO BOCHPHUATHIO LBETAa IIPEIMETOB IIPU HX

HaOJIIOICHNH Yepe3 BETOBbIC (DUIBTPHI

®du3nuecKkue SBICHHUSI B nprupoac: 3aTMCHUA COHHHa u

11.10 Jlynbl, 1BeTa TeN, ONTHYECKHE SIBIEHUS B aTrMmocdepe
(uBet Heba, pedpakius, pagyra, MUPax)

11 TexHuueckue YCTPOMCTBA: OYKH, [IEPUCKOII,

' dbotoanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA

121 Oneitel  Pesepdopna u 1utaneTapHas MOJENb aToMa.
' Mogens aroma bopa

192 Hcnyckanue W TOIJIOLIEHHE CBeTa aTOMOM. KBaHTHI
' JInHelyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs

194 Crpoenne atoMHOTrO siypa. HykiioHHast MOJiesTb aTOMHOTO

12 ' anpa. M3oTonsl

125 PannoaktuBHble mpeBpamienus. [lepuon mnomypacmnana
' ATOMHBIX sITIEP

126 SnepHble peakiuu. 3aKOHBI COXPAaHEHMs 3apsOBOrO U
' MacCOBOTO YHCEI

12.7 DHeprus cBsi3M aTOMHBIX siiep. CBS3b MacChl M SHEPTHH

128 Peakium cunTe3a u nenenus sgep. MICTOUHWUKH SHEPTHU

CoumnHIiia 1 386311



SAnepnas  sHepretuka. JlelcTBUE — paguOaKTUBHBIX

129 U3JTYy4EeHUH HA KUBBIC OPTraHU3MBbI
[TpakTuyeckue pabOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB
12.10 U3ITy4EHUsI.
HccnenoBanue TpeKOB: U3MEPEHHUE SHEPIMU YaCTHUIIBI 110
TOPMO3HOMY IyTH (110 hoTOrpadusim).
M3mepenue painoakTuBHOro oHa
dusnueckue SABIEHUS B IPUPOJE: E€CTECTBEHHBIN
paIMOaKTUBHBINA ¢om, KOCMHYECKHE Ty4H,
12.11 PaIMOAaKTUBHOE U3JyUYCHHE TMPUPOJIHBIX MHHEPAJOB,
JICHCTBHE PAJMOAKTHBHBIX W3JIy4YEHUH HAa OpPraHUu3M
4eJIoBeKa
D0 TexHuueckue yCTpOMCTBa: CIEKTPOCKOII,

WHJVBHIyAJIbHBINA JO3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U TI03HAaBa€MOCTH SBJICHMM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHUKHM M TEXHOJOTuH, 00 »HBOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepuu (BEIIECTBO W TMOJE), O JABMKCHUU Kak
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
yYMEHHUE pa3audarh SIBJICHUS 110 OIMMMCAHUIO WX XapAaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOe SBICHHE;
YMEHHUE PACTO3HABATh MPOSIBICHUE U3YUYCHHBIX (PU3MUECKUX SBJICHUIM
B OKpYXalollleM MHpEe, BBIAEISAS HUX CYIIECTBEHHBIE CBOMCTBa
(mpu3HaKH)

Brnanenue ocHOBaMM MOHSATUWHOIO amnmapata W CHMBOJHMYECKOTO
s3bIKa (DU3UKM M HMCIOJIb30BAaHUE WX I pPElIeHUs Y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS H

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

HCIIOJIb3Y (I)I/I3I/ILICCKI/IG BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIeHNsT MPaBWJI O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOro Habopa 00OpYIOBaHMS MO MHCTPYKIMHU, ONMUCHIBATH XO
OTIBITA U 3AMMCHIBATD €T0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOIDI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBI M AHAJIU3UPOBATH IIOJIYYEHHBIE PE3YNbTAThI C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTAaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAas MOJEIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie K B KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OpMYJBI, CBS3BIBAIOIINE  (PUIUIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBUE 3a1ayH,
BBISIBIISATH HEAOCTAIOILIME JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTH PACUYETHI M OIEHMBATH PEATUCTUYHOCTH IOJY4YEHHOIO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBI  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIOJIb3Ys 3HAHUSA O

cBOMcTBax (M3MYECKUX SIBJIEHUH UM HeoOXoauMmble (u3nUecKue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ TNPUOOpaMH U TEXHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OneiT moOMCKa, NpeoOpa3oBaHUs U MpeACTaBlIeHUs HHPOPMAIUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEPIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IHq)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHKOB



HEPEYEHb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA

OI'D 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe paBumxkeHue. MarepuanbHas Touka. (CucrtemMa OTCU€Ta.
' OTHOCUTENBHOCTD JIBHXKEHUS
PaBHomepHOe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. dDopmyna
1.2 JUIS1 BBIYMCIICHUS CPEeIHEH cKopocTh: V = S/t
PaBHOMEpHOE NpsAMONMHENHOE BH)KEHHE. 3aBUCUMOCTh KOOpPJAWHATHI Tela
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBHXKCHHUS:
13 x(f)=x,+vt
I'padvky 3aBUCHMOCTH OT BPEMEHH I MPOCKIIMH CKOPOCTH, IMPOCKIIMH
NepeMenIeHus, MyTH, KOOPAMHAThl MPU PABHOMEPHOM MPSAMOJIUHEHHOM
JBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TEJla OT BPEMEHM B Clyuyae PaBHOYCKOPEHHOTO
MPSAMOJIMHEHOTO IBUYKEHMUSI:
2
Syl =Vg, #f+ay * %
@opMynbl Uil TPOEKIMHU MEPEMEIIECHUs], POEKIIMH CKOPOCTH U TPOEKIUH
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 s. D=y, -t+a, X
U_\'('r) =Upx T, L,
a, () =canst,
Ulrl - l"}l:r: =2£I_T.S'_T
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJisi MPOEKIMH YCKOPEHHS, MPOCKIUU
CKOPOCTH, MPOEKIMH MEpPEMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBoOoanoe magenune. Dopmynbl, ONMHUCHIBAIOIINE CBOOOTHOE TMaJeHUE Teja
1.5 M0 BEPTHKAIU (BUKEHHE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJii NPOEKLIUU YCKOPEHWS,




MPOCKIIUA CKOPOCTH W KOOPAWHATHI NMPU CBOOOJHOM IIaJICHUM Tela IO

BEPTUKAIN

CkopocTh paBHOMEpPHOIO JIBUJKEHHUS Tella MO0 OKpykHOCTH. Hampasnenue
CKOPOCTH.

@opmyiia ISl BBIYUCICHHUSI CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U NEPUOL

oOparieHus:
2TR
L=
T

LentpoctpemutenbHoe yckopeHue. HampapieHue HEHTPOCTPEMHUTENBLHOTO

1.6 yckopeHus. QopMyiia 1 BBIYUCICHHUS YCKOPEHUS:
2
a. — L
" R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YaCTOTY OOpAIICHUS:
V= !
T
Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CroxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHJIBI,
JEUCTBYIOLIEH Ha TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fy g =-F
1.12 Tpenue Mokos U TpeHUE CKOJIbKeHMs. Dopmyna Mg BBIYUCICHUS MOIYJIS



1.13

1.14

CHJIBI TPCHUSA CKOJIBXKCHUA:

Frpzp-;"-.r

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCCMI/IpHOe TATOTCHHEC. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My - My
F=G.—L1_2
R
Cuna TspkecTH. Y cKOpeHHe CBOOOTHOIO HaleHHs.
®opmyna Juist BBIUMCIEHUS CUIIbI TSXKECTH BOJIM3U MMOBEepXHOCTH 3emiu: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Ku

1.15

Nwmnynbe Tena — BekTopHas pu3nyecKas BeIUYUHA.
pP=mi

I/IMHy.]'ILC cucteMsl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.17

1.18

3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEI:
p=nyy +m, Uy =const
PeaxTnBHOE ABMKEHIE

Mexanunueckas padota. @opmMyria sl BEIYUCICHUS paOOThI CHJIBI:

A=Fsoosct

Mexann4deckass MOIIIHOCTb:

n=2
r

Kunertnueckas n NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYUCIICHUSA

KHUHETHYECKOM OHCPTHHU:



IJE)E
BTy

TeopeMma o0 kuHeTHUecKOU dHeprun. Popmyra s BEIYUCICHUS

MIOTEHLIMAJIbHOW YHEPIUH TENA, OAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanuyeckas dSHEeprus:

E=E.+E P
1.19 .
3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmysia /s 3aK0Ha
COXPaHEHUS MEXaHUYECKOI HEepPTUr B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparteHne MeEXaHUUYECKON IHEPTUU MTPU HATUYUU CUJIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoaBWKHBINA 0110ku. KIIJI mpocThIX MexaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 HaBnenue raza. ATMocepHoe JaBieHuUE.
I'mapocraTnueckoe AaBJIEHUE BHYTPH KUJKOCTH.
®opmyra 171 BBIYUCIICHUS JaBI€HNUS BHYTPHU KHUJIKOCTH:
P=pgh+Dy,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
193 3akoH Apxumena. Dopmyna Uisi ONPENCIICHUS BBITAIKUBAIOUIEH CHJIBI,

HCﬁCTBymmeﬁ Ha TCJIO, HOFPY)KéHHOC B XXUJAKOCTBb MJIM T'a3:



1.24

F A T pgv
VCJIOBI/IC IIJIaBaHUA TCJia. HHaBaHI/Ie CyﬂOB nu B03I[yXOH.HaBaHI/Ie

Mexannueckue kojeOaHHMs. AMIUIMTYIA, MEPUOJ M YaCTOTa KoJeOaHHIA.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii M NPYKUHHBIA MasATHUKH. [IpeBpailieHre SHEpruud mnpu

KOJIeOaTeIbHOM JIBHIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

MexaHnndecKre BOJIHEL. HpO,Z[OJ'IBHBIe " IMOICPEYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

3Byk. I'poMKoCTh 1 BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOI BOJIHBI Ha TPaHMIIE

nByXx cpell. MHdpa3Byk U yIpTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
IPY>KUHBL; KO3((UIIMEHTa TPEHUS CKOJIbXXEHUS; PaOOThI CUIIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPEAHEN CKOPOCTH JBMXKEHUS OPYCKa M0 HAKIIOHHOM IJIOCKOCTH;
YCKOpeHusi Opycka Ipu JBMKEHUH MO HAKIOHHOM MJIOCKOCTH; YacTOThl U
nepuoja KojiebaHMM MaTeMaTHYeCKOro MAasiTHUKA; 4acTOThl U IepHoja
Kone0aHUH MPYXKMHHOTO MasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOABEME Tpy3a C I[OMOILBIO
HETOJBI)KHOTO 0JioKa; pabOThl CHJIBI YIOPYrocTH NpU MOABEME Ipy3a ¢
IIOMOIIBIO TTOJABHKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpyKEHHON
4acTU Tejla U OT IJIOTHOCTH >KMJIKOCTH; HE3aBHCHUMOCTH BbITAJIKHBAIOLIEH
CHWJIBI OT MAacchl Tejla; CHJIbBI TPEHUS CKOJBXEHHMSI OT CHJIbI HOPMaJbHOI'O
J@ABJIEHUS M OT poAa NOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HHMKAKOIIEH B
NpYy)XHHE, OT CTENeHH AedopMa NpyKUHBI; YCKOpEHHs Opycka OT yria
HaKJIOHa Hampapisioule; mnepuoda (YacTOThl) KoJIeOAHUI HUTSHOTO
MasTHUKA OT JUIMHBI HUTH; Nepruoja KojieOaHui Npy>KMHHOTO MasiTHHKa OT
Macchbl Ipy3a M JKECTKOCTH TPYKUHBI, HCCIENOBAHME HE3aBUCUMOCTH

nepuona KOJICOAHMI HHMTSHOIO MasSTHHKA OT MAacChl rpy3a. HpOBepKa



YCIIOBUSI paBHOBECHS phlyara

Qusuueckue sAeneHus 6 npupooe. TPUMEPbl IBMKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOM M HEXHMBOM IPUPOAE, NCUCTBUE CUIbI TPEHHUS B

IpupoaAC M TEXHHUKE, INPUIMBBI U OTIHBbI, IBHXKXCHHUC ILIAHCT ConHeuHon

1.30 CUCTEMBI, PEAaKTUBHOE JBM)KEHHUE >KUBBIX OpPIaHU3MOB, pblYyaru B Tele
YeJIOBEKa, BIMSIHUE aTMOC(HEPHOro JIaBICHUS Ha )KMBOI OpraHu3M, IJIaBaHUE
pBIO, BOCIHpPHUATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, I[yHaAMH, 3XO
Texnuueckue ycmpoucmea. CIUIOMETpP, JaTYUKU NOJIOKEHUS, PACCTOSHUSA U
YCKOPEHHUs, AMHAMOMETp, MNOJIIMIIHUKH, PAKeThl, pblyar, HOJABM)KHBIM MU

131 HENOJIBUKHBIA 0JIOKU, HAKJIOHHAS! IJIOCKOCTh, MPOCThIE MEXAaHU3MBbI B OBITY,

' cooOuiaroImecs cocyabl, yCTPOMCTBO BOJOIPOBO/IA, THAPABIMYECKH ITpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOH HACOC, apeoMeETp, IXOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW TEOpUH CTPOEHUs

2.1 BemectBa. Mojenu TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUN
BenlecTBa. Kpucramuinyeckue u amopdHsie Tena

5 JlBrxkeHue uacTull BemiecTBa. CBs3b CKOPOCTH JIBUKEHMS YaCTHUIl C

' Temneparypoii. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sueprus. Pabora u Teruionepenada Kak crocoObl M3MEHEHHUs

' BHYTPEHHEHN YHEPTUU

2.7 Bunel Temonepenayn: TeMI0ONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpeanne u oxnaxaenue Tten. KoauuectBo TemnoTel. Y aenabHas
TEILNIOEMKOCTb:

2.8

O=cm(t,—1)
3aKOH COXpaHEHMs PHEPIrUU B TEIUIOBBIX IPOLECCAX. Y PaBHEHUE TEIIOBOTO
29 OanaHca:

O +0, +..=0



2.10

Ucnapenue u xonaeHcauus. MI3MeHeHue BHYTPEHHEN SHEPrUU B MPOLIECCE
ucrapeHuss W KoHjaeHcauuu. KumeHue KHUIKOCTH. YelnbHas TeIoTa

napoo6bpazoBanus: L = Q/m
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BnaxnocTtn BO3yXa

2.12

2.13

[InaBnenve u xpucraumzanus. l3MeHeHue BHYTpEHHEH SHEPruu MpH

IUTIaBJICHUU U KpUCTAJIJIM3allhuU. VY aenpHas TEII0Ta MIaBICHUS

BHyTpeHHs1 SHeprus cCropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

toruBa: ( = Q/m

2.14

[Tpunnume! padoTe! TermoBeix aurateneit. KIT/ remioBoro qsurarens

2.15

IIpakmuyeckue pabomul

N3mepenne  yAenbHOM  TEIUIOEMKOCTM — METAJUIMYECKOTO  LIWIMHJIPA;
KOJIMYECTBA TEIUIOTHI, IIOJIyYUEHHOIO BOJOM KOMHATHOM TEMIIEpaTyphl
(UKCUPOBAaHHON Macchl, B KOTOPYIO OIyIIEH HArpeTblii IWIMHJD;
KOJIMYECTBA TEILIOTHI, OTJAHHOI'O HATPETBIM LUIMHAPOM, IIOCIE OIyCKaHUs
€ro B BOJly KOMHAaTHON TeMIIEpaTypbl; OTHOCUTEIBHON BIA)KHOCTH BO3/1yXa;
YOEIBHOM  TEIJIOTHl  IUIaBIeHMs Jbaa. McecinenoBanue  M3MEHEHMS
TEMIIEpaTyphbl BOABI NPU Pa3IMUHBIX YCIOBUSAX; SBJIEHUS TEII0OOOMEHa MpHU

CMEIIMBAaHUH XOJOIHOHN U ropﬂqeﬁ BOJBI; IpoHecCa UCIIApCHUA

2.16

2.17

3.1

Qusuueckue sA6nenus 6  npupode:  TIOBEPXHOCTHOE  HATSDKEHHE U
KaWUISIPHBIE SIBJICHUS B MPHUPOJAE, KPHUCTAUIbI B MPHUPOJE, H3ITYUCHHE
ConHna, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHUE pPOCHI,
TyMaHa, UHesl, CHera

Texnuueckue  ycmpoticmeéa. — KalWJUIAPbI, TNPUMEPbl  HCIIOJIb30BaHUS
KpUCTAJIJIOB, JKUJKOCTHBI TEpMOMETp, JaT4yUK TEMIIepaTypbl, TepMOC,
cucTeMa OTOIUICHHS JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,
JIBUTATEIh BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

Onextpuzanys Tenl. J[Ba BUAa 3IEKTPUUECKUX 3apsI0B




3.2

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs AMEKTPUUECKOro 3apsaaa
34 Onexrpuueckoe mnojue. Hampsx€HHOCTh 3nekTpuueckoro mnosid. Ilpunumn
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn snektpuueckux 3apsiaoB. [leficTBHE 3JI€KTpUYECKOro MOJs Ha
aneKkTpudeckue 3apsiibl. [[pOBOJHUKY U TUANIEKTPUKH
[TocTostHHBIN 3nekTpuyeckuid TOK. JlecTBUsl 3iekTpuueckoro Ttoka. Cuia
Toka. Hanpsbxenue.
3.6 I =q/t,U=A/
DIEeKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE 3IEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma a1t yuactka snektpuueckoi nemu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
I,=I1,: U=U,+U,: R=R +R,
3.9 [TapannenpHoe coelMHEHNE IPOBOAHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=U:I=1+1; Rzi.
2 2 2
CMmeniaHHbIe COEJUHEHUS IPOBOIHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenmna:
3.11 O= 12 ‘R-t
3.12 OneiT DOpcrena. MarHuTHOE Mosie IPSIMOTO NMPOBOJHHMKA € TOKOM. JIMHMM
MAarHuTHON MHAYKIIMHU
313 MarauTHOE MOJie MOCTOSSHHOIO MarHuTa. B3auMoaencTBue MOCTOSHHBIX
MarHuTOB
3.14 JlelicTBrE MarHUTHOI'O TOJIS1 HA POBOJHUK C TOKOM



3.15

OnbiTel Papazes. SABaeHUE 3IEKTPOMAarHuTHOM HHAYKIMU. [TpaBuiio Jlenua

IIpaxmuueckue pabomol

W3mepenue 3IEKTPUYECKOIO  CONPOTHUBIICHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.

UccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HMUKAIOIIETO B IMPOBOJHUKE

(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJICHUS OT JUIMHBI TPOBOJHUKA, IUIOLWIATU €Tro
MOTIEPEYHOT0 CEYEHUS U YACTBHOTO COMPOTUBIICHUS.
IIpoBepka  mpaBwia A DJIEKTPHUECKOTO  HANPSDKEHUS  TIPH
MOCJICZIOBATEIbHOM ~ COCIMHEHUM IPOBOJHMKOB; IpaBWiIa JUISL  CHJIBI
AJIEKTPUUYECKOTO TOKA TMPH TNapaJJIeNbHOM COCAMHEHUH IPOBOJHHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qusuueckue A61eHUs 68 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OpPraHM3MOB, MAarHUTHOE Tojie 3eMild, Jpeid
MIOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JJIS JKU3HU Ha 3eMile, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIepMETP, BOJIBTMETP, PEOCTarT,
CUETYMK DJIEKTPUYECKOH DHEPrHH, DSJICKTPOOCBETUTEIbHBIE MHPUOOPHI,

3.18 HarpeBaTelbHbIE AIEKTPONIPHOOPHI (mpumepsr), ANIEKTPUYECKUE
NPEIOXPAHUTEIH, SJICKTPOMArHHUT, 3JIEKTPOJABUTATENh IOCTOSHHOTO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmogenb cBeta. [IpsiMoTHHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 JHucnepcus cserta

394 JIunza. Xop mydeii B mun3e. @okycHoe paccTosHue TMH3bL. OnTHYecKas cuia

' mun3el: D = 1/F

3.25 I'ma3 xak ontuveckas cucrema. OnTHyecKue mpruoopsI

Ipaxmuueckue pabomul
W3mepenue ontuyeckoil Ccuibl coOuparomei  JHH3BL;,  (POKYCHOTO
396 paccTosiHUsI COOMparoNIe TMH3HI (TI0 CBOWCTBY PaBEHCTBA pa3MEpOB NpeaMeTa U

I/1306pa)KeHI/I${, KOoraa mpeaMceT pacCIlOJIOKEH B JIBOMTHOM (bOI(yCC), IIOKa3aTeida
IMPEIOMJICHUS CTCKIIA.

HccnegoBanne CBOMCTBA I/I306pa)KCHI/IH, MOJIYYCHHOIro C TIOMOLIBIO



coOuparomeld JUH3bI; M3MEHEHUs (OKYCHOTO pPACCTOSHUS JABYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa IPEJIOMIIEHHS CBETOBOIO Jiyya OT yrja HaJeHUs Ha

Ir'paHUIEC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3aTMCHUA COJ'IHHa u .HYHBI, oBETa TCII,

32! OINITHYECKHUE sIBIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
328 Texuuueckue ycmpouicmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
i1 PamunoaktuBHOCTE. Anbda-, Oera-, ramma-usznydeHus. Peaknum anbda-u
' OeTa-pacnajga
42 OmnswiTel Pesepdopaa mo paccesnuto anbda-yactuil. [lmanerapuas monenb
' aroma
4.3 CocraB atromHoOro siipa. M3oTomns
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MACCOBOTO YUCEI
Qu3zuyeckue sA6NeHUs 8 Npupoode: ECTECTBEHHBIH paJUOAKTUBHBIN (OH,
4.6 KOCMHYECKHE Jy4YH, PaTUOAKTUBHOE H3JIy4YCHHE TNPHUPOIHBIX MHHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITy4YE€HUIN Ha OpraHU3M YeJOBeKa
47 Texuuueckue ycmpoucmea: CHEKTPOCKON, WHANBUAYAIBHBIN JTO3UMETP,

kamepa BunbcoHna, siyiepHasi sHEpreTuKa




