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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOIMXCS W OpPraHU3alui0 U3Y4YeHUs
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00ydeHus, a TaKkKe
MEXKMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACp)KaHUSA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3HMUECKUE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CIO0CO0Aa MOJYyYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 THaBHBIX 3374 (PU3MUeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE MPEINoOJiaraeT OBJIAJCHUE
CJIEIYIONTUMU KOMIETEHTHOCTSAMH, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

® Hay4HO OOBSCHSTH SIBJICHUS;

® OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

® UHTEPNPETUPOBATH  JIA@HHBIE W  WCIOJb30BaTh  HAy4YHBIC
JIOKa3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B



oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX

OCHOBHbBIE  00I11€00pa3oBaTeIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyvyenus Gpuankm:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHs] OO0y4yaloumxcs K HaydYHOMY
U3yYEHHUIO TPUPOJABI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe NMO3HAHU U (hOpMUpPOBAHHE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTara H3yYCHUS
OCHOB CTPOCHHS MaTepuH U (HyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
(dopMUpOBaHKE TPEJCTABICHUM O posid (U3UKH JJISl Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEICTaBICHUH O  BO3MOXKHBIX  chepax  Oyayuier
npo(hecCUOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrkeHne 3TUX IIeNied MporpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BEMIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHUN OMUCHIBATh U OOBACHITH (PU3NUYECKUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHHUS TMPOCTEUIUX PAcCUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM buznIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOAATH MPUPOHBIC SBICHUS U BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAIUY;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE OCHOBHOTO OOILEro
oOpazoBanus orBoauTcs 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HeZel0), B 8
KJ1acce — 68 yacoB (2 4aca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeJeno).
B mnporpamme ykazaH mnepedeHb JTa0OpaTOPHBIX PabOT MU OMBITOB C Y4YETOM
WHIMBHUIYAIbHBIX OCOOCHHOCTEH OOyuaromuxcs. DKCIEepUMEHTaIbHbIC 3aJaHus
IpeIaraloTcs B paMKax OCHOBHOTO TOCYAApCTBEHHOTO AJK3aMeHa Mo (hU3HKE C
UCIIOJIb30BAaHUEM MAaTE€pPUAIbHO — TEXHUYEeCKoW 0a3bl 1eHTpa «Touka pocTay,
COBpEMEHHOT0 JabopaTopHOTo 00opymoBanus (komiuiektoB OI'D) u mudpoBoro
naboparopHoro oobopyaoBanus (LJT).

MatepuaiibHO — TexHUYecKas 0a3a nentpa « Touka pocray:

I — uudpoBas (xkommbploTepHas) JiadbopaTopus, IPOTpaMMHO-aNapaTHBIN
KOMILJIEKC, JaTYMKOBas CHUCTEMa — KOMIUIEKT Yy4eOHOro oO0OpyIoBaHUs,
BKJTIOYAIOIINI U3MEPUTEIIbHBIN OJIOK (JaTYHK).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u €€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.
®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckne BenuuuHbL. M3Mepenune Qu3nmueckux BenuuyuH. Duznyeckue
npuOopsl. [lorpemHocTs u3mepennit. MexxayHapoHasi CUCTEMa €ANHHIL.
Kak ¢usuka u Jpyrue e€cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcTtecTBeHHO-Hay4HbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.
Hemoncmpauuu.
1. MexaHu4eckue, TEIJIOBbIE, DJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. ®uznyeckue MpuOOPhI U MpoLeaypa NPSMbIX U3MEPEHUN aHAJIOrOBBIMU U
udpoBeiMu pudopamu (11J1)
[JI — uudposas (koMIbroTEpHAs1) TaOOpaTOpHUs.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEeHUs IIKaJIbl U3MEPUTEILHOTO TpUdOpa.
N3mepeHne pacCTOSHUN.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TENa.

Omnpenenenue pa3MepoB MaJbIX TEJ.

Ok wWwhE

N3mepenue Ttemreparypsl MpU NOMOLIM KMAKOCTHOIO TEPMOMETpA U
natunka remmeparypsi (L1J1)

6. [IpoBeneHue mccaeaoBaHMs MO MPOBEPKE THIOTE3bI: JATbHOCTH IMOJIETA

apuka, MymeHHOT0 TOPU30HTATIBLHO, TeM OOJibllle, YeM OOJIbIlle BhICOTA
IIyCKa.

Paznen 2. IlepBoHavajibHbIEe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIME TUCKPETHOE CTPOCHUE BELECTBA.

JBr>kenne dacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEUIECTBA: IIPUTSKEHUE U OTTAJIIKMUBAHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJBIX
(kpuctammyeckux) Teil. B3anMocCBs3bp MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX



arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmroneHnue 6poyHOBCKOTO JBHKCHHUS.

2. Habmonenne nuddysum.

3. HaGmonenue  siBneHUd,  OOBACHAIOMIMXCS  MPUTSDKEHUEM WK

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka jguameTpa aromMa METOAOM psOB (C  KCIOJB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 110 HAOJIIOJCHHUIO TEMIOBOTO PACIIMPEHHUS ra30B.

3. OmbIT MO0 0OHAPYKEHHUIO ACHUCTBUS CHUII MOJIEKYIISIPHOTO MIPUTSKEHUS.

Pasnen 3. /IBu:keHne U B3aMMOI€eCTBHE TeJl

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUS.

SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aumMmopaeicTBHEe TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJ B E€IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHS U CHUIIA
TskecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBH>KEHHS Tea.

N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

HabGnronenune n3MeHeHnst CKOPOCTH MPY B3aUMOJICHUCTBUH TEll.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.

o bk wh e

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimol.

1. OnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBUKEHUSA (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM ITUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPIOTO TeNa.



4. OnpIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
IIPY>KUHBI OT IPUIOKEHHOW CHJIBI.
5. OneIThbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI TPEHUS CKOJBXKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.
Pasnen 4. /laBienne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JaBJE€HUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Tasamu. 3akoH Ilackana. [lHeBMaTmueckue
MalIMHbl. 3aBUCUMOCTh [JABJIEHMS >KMJIKOCTH OT TINyOuHBL. ['mapocraTuueckuit
napajokc. Coobmatroiuecs cocynpl. ['uapaBinueckne MEXaHU3MBbl.

Atmocdepa 3emsn u atmochepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3MymIHONW 000s0uku 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHust aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BpITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BozayxomnnaBanue.

Jlemoncmpayuu.

1. 3aBUCHMOCTBH IaBJICHUS raza OT TEMIIEPATYPBHI.

2. Ilepenaya naBiacHUS KUAKOCTBIO B razoMm. (LJT)

3. W3ydeHne 3aBHCUMOCTH JABJICHHS B XUAKOCTU OT TITyOWHBI MOTPYKEHUS

(LIT)

4. Coobmiaromuyecst COCyIbl.

5. I'mapaBnuueckwmii mpecc.

6. [IposiBnenue aeicTBus aTMOCHEPHOTO J1aBICHUS.

7. 3aBUCUMOCTH BBITAIKUBAIONIECH CHJIBI OT O0BEMaA MOTPYKEHHOM YacTH
T€Ja U MIOTHOCTH KUIKOCTH.

8. PaBeHCTBO BHITAIKMBAIOIICH CHJIBI BECY BEITECHEHHOM JKUIKOCTH.

9. VYcnoBue muaBaHUS TeIl: TUTABAaHUE WJIM TOTPYKCHHE TENl B 3aBUCUMOCTH

OT COOTHOIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHre  BBITAJKUBAIONICH  CHIIBI, JIEHCTBYIONIEH Ha  Teo,
IIOIPYKEHHOE B JKUIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI, JCHCTBYIONICH Ha TEJIO
B JKMJKOCTH, OT MaccChl Tena.



4. OnbIThl, AEMOHCTPUPYIOILIHME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI,
JNEeUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTh YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJKH H
OIIpEIICIIEHUE €€ TPY30HOABEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTb. DHeprus

Mexanuueckast padota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ] mnpocteix wmexaHusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas M MOTEHIMAIbHAs 3HEPIHUS.
[IpeBpaieHre OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
HHEPrUU B MEXAHUKE.

Hemoncmpauuu.

1. IlpuMepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Onpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBUKEHHUM TeJa

110 TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue yciIoBUN paBHOBECHS pblyara.

w

N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

8 KUIIACC

Paznea 6. TeruioBble siBJICHHS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OmNbIThI, NMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHue U KallWUISIPHBIE sIBJICHUS. TemIoBOe paclIupeHue U CKaThe.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHXKCHUS
yactull. BuyTtpeHHsisi sHeprusi. CrnocoObl HW3MEHEHUs] BHYTPEHHEW SHEpruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bus TeIUIoNEepeAauu:
TEIUIONPOBOJAHOCTD, KOHBEKIINS, U3IIyYEHHUE.



KonnuecTBo TeIIoThl. YIEebHAs TEMIOEMKOCTL BEIIECTBA. 1€II000MEH M
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruloBoro Oananca. IlmaBnenue u
OTBEPJICBAHUE KPUCTAUIMYECKMX BEUIECTB. YAEIbHAs TEIJIOTA IIJIABJICHUA.
[TapooOpa3zoBanue u konjaeHcaiusa. Mcmapenue. Kumenue. YjaenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JTaBIICHHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBa. Y IeJibHas TEIJI0Ta CrOpaHusl.

[IpuHuunel paboTsl TeroBbiX aBurarenei KIIJ TemmoBoro aBurarens.
TerioBbie ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUsSI ¥ TPEBPAILCHUS SHEPTUM B TEIVIOBBIX MPOIIECCaAX.

Hemoncmpayuu.

HaGnronenre OpoyHOBCKOTO ABUKEHUS.

HaGmonenune nuddysuu.

HaOmronenue siBeHni cMaurBaHUs M KalMWUISIPHBIX SIBJICHUH.
HaOmroienre TenioBoro pacuimpeHus Ted.

W3meHeHne naBieHUs Ta3a MpU U3MEHEHUH 00bEMa W HArpeBaHUHU HWJIU
OXJIAXKICHUU.

Ok wWwhE

[MpaBuna u3mepenus temmeparypsl (LJI).
Bunae! Termonepenayn.
OxJta)kieHue Ipyu COBEPIIEHUH PabOTHI.

© oo~

. HarpeBanue nipu coBepIiieHIN pabOThl BHSITHUMHU CHJIAMHU.

10. CpaBHEHUE TEIIIOEMKOCTEHN pa3INuHbIX BEIECTB.

11. Hab6monenue kunenus. (11J1)

12.HabnroaeHue mocTOsSTHCTBA TeMITepaTyphl MPH TUIABICHUH.

13.Moienu TEeIIOBBIX ABUTATENIEN.

Jlabopamopuwie pabomul u onvimel.

1. OnbITHI IO OOHAPYKEHUIO TIEHCTBUSI CHJT MOJICKYJIIPHOTO TPUTSKCHHUS.

2. OTBITHI 1O BEIPAIIMBAHUIO KPUCTAUIOB ITOBAPESHHOM COJIM WJIM caxapa.

3. OnbITel 10 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, JKUIKOCTEH H
TBEPIBIX TEIL.

4. OmpeneneHue naBieHus Bo3ayxa B 6amtone mmpuna (LJT)

5. OmbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JaBJICHHUS BO3JyXa OT €ro
00BEMa M HarPEeBAHMS WIIH OXJIAXKICHUS.

6. IlpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HabGmonenne w3MeHEHUs BHYTPEHHEW OHEPrUM Tela B Pe3yibTaTe

TEIJIonepeay U padOThl BHEITHUX CHJL.



8. HccnenoBanue sBIEHUS TEMJIOOOMEHA MPHU CMENIMBAHUM XOJOJHOW U
ropsiaeii Boabl (L1JT).

9. Ompenenenrie  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOrO  BOJIOM  TIpH
TEIMJI000MEHE C HArPEThIM METALTUYECKUM UIUHAPOM.

10. Onpenenenue yaenbHO# Teruioémkoct BemecTsa (LJT)

11. UccnenoBanue mpoiiecca UCIapeHus.

12. Onpenenenne OTHOCHTEIBHOM  BIAXHOCTH Bo3ayxa. V3mepenwme
BIIakHOCTU Bo3ayxa (L1J])

13. Onpenernenue yaeabHON TeII0ThI TuiaBiaeHus jibaa (LJT).

14. SIBnenue ucmapeHusl.

Pazgea 7. JiekTpuyecKue ¥ MAarHUTHbIE SIBJICHUS

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsAlaoB. B3aummopencrsue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onektpudeckoe mnoie. Hanpspk€HHOCTH 3nekTpudeckoro moiss. [IpuHumn
CYIEPIIO3UIINU DICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn sneKTpuyecKux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsm.
Crpoenne aroma. IIpOoBOOHMKM W JUINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKAa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ACIbHOE COMPOTHUBIICHHE BeliecTBa. 3akoH OMma
o ydactka uenu. llocienmoBarenbHOe W MapalyIENbHOE  COEAMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHua.
DneKkTpudecKre enu U MOTPEOUTENH dISKTPUIEeCKor sHepruu B O0bITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIpuMeneHue
3JIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb ITOCTOSSHHOTO TOKa. Vcronbp30BaHWE 3JEKTpOJBHUIaTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Oneitel @apanes. SABneHue neKTpoMarHuTHOM HHAYKUuU. [IpaBuno Jlenna.

DNEeKTpOTreHepaTop. Cnoco0bl NOJIy4eHUS ANEKTPUUYECKOU SHEpPTHUHU.
DNEKTPOCTAHIIMY HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

©ooNOO A WDNRE
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DneKkTpu3aius Tel.

JIBa poj1a 2IIEKTPUUYECKHX 3apsAJI0B U B3aMMOJICHCTBHE 3apsyKEHHBIX TEJl.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
OnekTpocTaTuyecKasi HHIYKIHS.

3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
IIpOBOTHUKY U TUIJIEKTPUKH.

MonenupoBaHU€e CUIIOBBIX JIMHUM JIEKTPUUECKOTO ITOJIS.
M cTOYHMKM IOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUUYECKUH TOK B JKUJIKOCTH.

. ['a30BbIl paszps.

. I3MepeHune CUIibl TOKa aMIIEPMETPOM.

. I3MepeHune 31eKTPpUIECKOr0 HAIIPSHKEHUST BOJIbTMETPOM.

. PeocTar u mara3us cONnpoTUBIICHUN.

. BzanMoeiicTBrE TTIOCTOSTHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MOJKOCOB MAarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.

. OnmeIT Opcrena.

. MaruuTHoe noJie Toka. DJIeKTPOMarHur.

. JIeicTBHE MarHuTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

. DNEeKTPOABUTATENIb TOCTOSIHHOTO TOKA.

. UccrnenoBanue sBJIEHUS 3JIEKTPOMArHUTHON MHAYKIIUH.

. OnbrTel @apajes.

. 3aBUCUMOCTb HAIPaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCIIOBUU

BO3HHUKHOBCHU.

. DNEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol

1.

€ro

OneiThl MO HAONIONCHUIO DICKTPU3ANMM TEl HWHAYKIWMEH U TpHU

COIPUKOCHOBECHUH.

HccnenoBanue MAEUCTBUSA DJIEKTPUUYECKOTO TIOJII HA TMPOBOAHUKUA W

JAUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepenue u peryaupoBanue cuiibl Toka. (11J1)



4. VI3amepeHue u peryIupoBaHUE HATIPSHKCHHUS.

5. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

6. OnbIThI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, TUIOMIAJAA IOTEPEUYHOTO
CCUCHHS M MaTepuara.

7. TlpoBepka mpaBwiIa CIIOXKEHUS HAMNPSOKCHWA TIPH TOCICI0BATEIHHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

8. IlpoBepka mpaBunia Juisi CWJIbl TOKa MPU MapaieNbHOM COEIMHEHHUH
PE3UCTOPOB.

9. Omnpenenennie pabOTHI ANEKTPUUECKOTO TOKA, UAYIIETO YEPe3 PEIUCTOP.

10. Onpenenenne MOIMHOCTA DJCKTPUYECKOTO TOKA, BBIICIICMOW Ha
pesucrope.

11. UccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, WIYIIETO Yepe3 JaMIOuKy, OT
HaIpsDKEHMS Ha HEW.

12. Onpenenenue KII/] narpeBarers.

13. WccnenoBanne MarHuTHOTO B3aMMOJICHCTBHSI TOCTOSIHHBIX MarHUTOB.

14. I3yyenne MarHuTHOTO TIOJIA TOCTOSIHHBIX ~MarHUTOB TMpU  HX
00BbEIMHCHUU U Pa3/ICTICHUH.

15. UccnenoBanue aeiCTBUS SIECKTPUICCKOTO TOKA HA MAaTHATHYIO CTPEIKY.

16. OnBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI  B3aWMOJCHCTBUS
KaTyIIKA ¢ TOKOM W MarHWTa OT CHJIBI TOKAa W HAMpaBIICHUS TOKa B
KaTyIIKe.

17. N3ydeHue neHCTBHUSI MATHUTHOTO TOJIs1 HA IPOBOIHUK ¢ TokoM (L1J])

18. KonctpyrupoBaHue u U3ydeHHe padOThI JJIEKTPOABUTATEIS.

19. Uzmepenue KIIJ[ snexTpoaBurareIbHON YCTAHOBKH.

20. OmBITBI  TI0 WCCIICIOBAHUIO SIBJICHHUSI DJICKTPOMATHUTHOW WHIYKITHH:
WCCJICIOBAHNE W3MCHCHHWIA 3HAYCHUS W HAMPABICHUS WHIYKIIMOHHOTO
TOKaA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nBWkeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCT MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NPSIMOJIMHENHOE
nBmxkeHue. HepaBHoMmepHOoe npsiMmonHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTH TeJ1a IIPYU HEPABHOMEPHOM JIBHIKEHUU.



VYckopenue. PaBHOyckopeHHOe mpsiMonuHelHOe aBkeHue. (CBoOogHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE O OKpYKHOCTH. Ilepumon m wactora oOpalleHus.
JIuneiHas U yrioBas CKOpOCTHU. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

[lepBbiii 3ak0H HproTona. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT CyNIEpIIO3ULUN CHJL.

Cuna ynipyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTM U 3aKOH BCEMHPHOTO TSTOTEHHs. Y CKOpEHHE CBOOOJHOTO
nafgeHus. Jlwxenue ruraHer Bokpyr Comnma. IlepBas kocmMuyeckasi CKOPOCTb.
HesecoMoCTh U nieperpysKu.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mmmynbsca. MMmynbe cribl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TSDKECTH, YNPYroOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas SHEPrus CKaToil npyxuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
HHEPIUU.

Hemoncmpauuu.

1. HaGnrogeHne MEXaHU4YECKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHHE TMyTeH M TPACKTOPUN NBIXKCHHSI OJHOTO W TOTO K€ Tela
OTHOCHUTEJIBHO PA3HbIX TEJI OTCUETA.

N3mepenre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO IBUXKECHUS.
HabGnrogenue nBM>KeHMs Tela IO OKPY>KHOCTH.

o ok w

HaOmronenne MexaHn4ecKux sIBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JABHKCHUU

OTHOCUTEJIBHO KaOMHETa (PU3MKH.

7. 3aBUCUMOCTb YCKOPEHHs Tella OT MAacChl Tela U JCHCTBYIOIIEH HAa HEro
CUJIBL.

8. HabGmronenve paBeHCTBA CUJT TTPU B3aUMOJICHCTBUH TEI.

9. M3meHneHnue Beca Tenna Npu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya ummyJbca Npu B3aUMOJICHCTBUH TEII.

11. TIpeoGpa3oBanus SHEPTUU TIPH B3AUMOICHCTBUU TETI.

12. CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aUMOJICHCTBUU.



13. CoxpaHeHne UMITyJIbCa MPU a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

14. HaGmroieHre peaKTUBHOTO JBHUKCHHUS.

15. CoxpaHeHrue MeXaHU4YEeCKOM SHEPruu MpHU CBOOOTHOM MAJICHUH.

16. CoxpaHeHne MEXaHMYECKOM OJHEpruuM TMpU JBIXKEHUH Tejla Toj
JEUCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBaHuEe TpakTa JUisl pa3roHa W JAJBHEUIIEro paBHOMEPHOIO
JBHO>KCHUS IAPUKA WK TEIICKKH.

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM JIBHXKCHHS
HIapyKa o HaKJIOHHOM MJIOCKOCTH.

3. OmpeneneHre YCKOpEHHUs Tella MPU PaBHOYCKOPEHHOM JBUXEHUH IIO
HAKJIOHHOU IUTIOCKOCTH.

4. VccnenoBaHue 3aBUCHMMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBH)KEHUH 0e€3
HayaJbHOM CKOPOCTU IYyTHU OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. UccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHHUS.

7. Onpenenenue KodppuureHTa TPEHUS CKOJIbKEHHUS.

oo

Onpenenenne KECTKOCTH NPYKUHBI.

9. Ompenenenne pabOTHl CHIBI TPEHUS NPU PABHOMEPHOM JABIKCHUHU Tela
110 TOPU30HTAILHOM MOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJIBI  YOPYTOCTH TMPU TOIBEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

11. V3ydenue 3akoHa COXpaHEHUS YHEPTHUU.

Pazgea 9. Mexanudeckue KoJ1e0aHUS U BOJHBI

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: Iepuo,
4acToTa, aMIUINTYy1a. MareMaTuyeckuil U NPy KUHHBIM MasTHUKU. [IpeBparienue
DHEPTUU TP KOJIeOATEITHHOM JIBHKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHWYeCKuUX BoJH. IIpomonbHble W
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ pacnpoOCTPAHEHUS.
Mexanunyeckue BOJIHbI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. I'pomkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.



1. HaOmromenue koJyieOaHWil TEI 1104 HAEUCTBUEM CHIIBI TSKECTH M CHUJIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAaHUM U pe30HaHca.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

o0k wWwhN

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnwie padbomul u onvimol

1. Ompenenenve 4YacToThl W TEpHOJa KoJieOAHUHW MaTEMaTHYECKOTO
masitauka (L1JI) .

2. OmpepneneHre 4acTOThl M Mepuoia KojieOaHui MPYKUHHOTO MasiTHUKA
(LLT).

3. HUccnenoBanue 3aBHCHMOCTH TIepHO/Ia KOJICOAHMIA MTOABEIIICHHOTO K HUTH
rpy3a ot qymHbl HuTH (L1J]) .

4. VccnenoBaHu€ 3aBUCMMOCTHU TMEPHOJIa KOJIeOaHUM MPYyKUHHOTO MasSTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTU TIepHOJia KojeOaHU Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOUIME 3aBUCHMOCTh  Tepuojaa  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOJIHOIO MaJeHUs.

Pa3znes 10. D1eKTPOMATrHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHbBI
DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTPOMArHuTHhIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Hemoncmpauuu.
1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimaol.
1. V3y4yeHue CBOMCTB AIJCKTPOMATHUTHBIX BOJIH C TOMOIIBI0O MOOHUIEHOTO
tenedoHa.
Paznen 11. CBeToBble SIBJICHUA
JlyueBas MOJIEIb CBeETA. HcTtounuku CBETA. [IpssimonmHeHOE
pactipoctpanenue cBera. 3atMenusi Connna u Jlynsl. OTpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.



[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. llomHoe BHyTpeHHee

OTpaXKCHUC CBETA. Hcnonp3oBaHue IOJIHOTO BHYTPCHHCT'O OTpPaXXCHUA B

ONTUYECKUX CBETOBOAX.
Jlunza. Xom sywedr B numH3e. Onruyeckas cucrema (oroanmapara,

MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTuYeckas cucrema. biau3opykocTs U

JaJIbHO30PKOCTh.

Pasznoxxenne Oemoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue

CIICKTPAJIbHBIX IBCTOB. I[I/ICHCPCI/IH CBCTa.

Jemoncmpayuu.

©oN Ok owhE

[IpssMONMHEHOE pacpOCTPAHEHHE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUi B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontu4eckui CBETOBO/I.

Xon nyuyei B coOuparoieit JInH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyuenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mogenb riasa.

11. Paznosxxenue 6€10ro cBeTa B CIIEKTP.

12. Tlony4yenne Genoro cBeTa MpH CIOKEHUN CBETa Pa3HBIX 1BETOB.

Jlabopamopuvie pabomel u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH yrila OTPa)KEHUs CBETOBOTO Jyya OT yria
najicHusl.
N3yuenune xapakTepucTUK N300pakeHus IpeMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCMMOCTH YTJIa TIPEJIOMJICHUSI CBETOBOTO JIyda OT yriia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
OmnpeneneHue HOKYCHOTO paCCTOSTHUS U ONTUYECKON CUJIbI COOUparoIieit
JIMH3BI.
OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OneITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUU Yepe3
I[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbBIE SIBJICHUS

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.

Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeyaThie CIIEKTPHI.



PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens artomHoro snpa. M3orombl.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiiOBOIO U MAacCOBOrO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBA3b Macchl U dHEpPruu. Peakiuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUUW HaA KUBBIE
OpPTaHU3MBI.

Jemoncmpayuu.

CrexTpel U3Ty4YEeHUS U MOTJIONICHUS.
CrexTpsl pa3Iu4yHbIX a30B.

CnexkTtp Bogopoaa.

HabGnronenue TpekoB B kamMepe BuibcoHa.
PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYEHU .

o0k wWwNE

Peructparus u3nydeHus IPUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HabGnrofeHue CIUIOMIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTUU YACTUIBI 110 TOPMO3ZHOMY

nyTH (1o ¢potorpadusam).

3. U3mepenue paanoakTuBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYIb

[ToBTOpUTENHEHO--0000IAOIIMI MOAYJIb TPEAHAZHAYEH JI1 CUCTEMATHU3AUN
U 0000IIeHHS  TPEIMETHOTO  COJEPKaHMsI M OMbITa  JCSTEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g o0ydarommxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeET.

[Tpu u3y4yeHNN NaHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUYnBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUTAHUPYEMBIX  pe3ylbTaToB  0o0y4deHus, (GopMupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHME HayYHBIX METOJIOB HCCIEIOBaHUS
SBJICHUM TIPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBIACHATH (Pu3ndeckue
SBJICHUS, TIPUMEHSS TIOJNyYCHHbIE 3HAHWA, pemaTh 3aJa4d, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIC.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3fellia Peau3yeTcs
3a Ccu€T TOro, 4To OOyYalolIWecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacmo3HaBaTh M HAYYHO OOBSICHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOe U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
quCIIe 1711 IPOBEPKU TMIIOTE3 U MOJIyUYEHHUsI TEOPETUUECKHUX BBIBOJIOB,;
OOBSCHATh HAay4yHbIE€ OCHOBBI HambOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, IPAKTUUECKOIO NCIOJIb30BAHUS Pa3IMUHbIX HCTOUHUKOB
DHEPrUy Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUIOB
SHEPIUU.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)XCHHC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W ITPCAMCTHBIX O6p330BaTeJIBHBIX

pE3yNbTATOB.

B pesynbraTe uzydeHus: pu3NKA HaA ypOBHE OCHOBHOI'O 0O0IIEr0 00pa3oBaHMs

y oOyuaroierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B

qacCTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

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

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSAM POCCUICKUX YUEHBIX--(DU3HUKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
busuKy;

- OCO3HAHHE BAKHOCTH MOPAIbHO--3THUYECKUX IPUHIUIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXHEHMIIECH COCTABIIAIOLICH
KYJbTYPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  3MOLUHUOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

- chOpMHPOBAHHOCTh HaBbIKa peQIIEKCHUU, TPU3HAHWE CBOETO IpaBa Ha
OImMOKY U TAKOTO K€ MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS



® - AKTHBHOE YYacTHE€ B PEIICHWH MPAKTHUYECKUX 3ahad (B paMKax CEMBH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HANpPABIEHHOCTH, TPEOYIOIIUX B TOM 4YHCIE U (PUINUECKUX
3HAHUM;

® - MHTEpEC K MPAKTUIECKOMY H3yUeHHIO0 Mpodeccuii, CBI3aHHBIX C (PU3UKOM;

e 7) 3K0JIOTHYECKOIr0 BOCIIMTAHMSA:

® - OpHUEHTalusl Ha NpPUMEHEHHE (PU3UUECKUX 3HAHUM I pEeUIeHUs 3a4ad B
00JIaCTH OKPY’KAIOIIEH Cpenbl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MTOCIEACTBUAN JJI1 OKPYKAIOIIEW CPEJIbI;

® - OCO3HAaHME TJI00ATBHOTIO XapakTepa 3KOJOTMYECKUX MpoOdjeM M IMyTed HX
peuieHus;

e 8) amanTanMu K M3MEHAIIUMCH YCIOBHSM COLHAJIBLHON M NPHPOIXHOM
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJEWCTBUM IPU BBIIOJIHEHUH WCCIEIOBAHUNA U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX,

® - TJIOBBIIICHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YEpPE3 MPAKTHYECKYIO
NEATEIbHOCTD;

e - 1OTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHM, B TOM Yucie pOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

® - OCO3HAaHHE 1e(PULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00JacTu
bu3uKy;

® - JTUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUU HOBBIX (PUBHUYECKHUX
3HAHUM;

® - CTpEMJICHHE aHAJU3UPOBAThH U BBISBIATH B3aMMOCBS3U IPUPOJIbI, 0OILIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

® - OICHKA CBOMX JEWCTBHUA C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpoTrpamMMbl MO (PHU3WKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y odyyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HaBaTeIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHMKATHUBHbIE  yHUBEpCAJIbHbIE  Yy4eOHbIE  JCHCTBHS,  PEryJISTHUBHBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.



ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jiornyeckue AeiicTBHA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
YCTAaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIAacCU(PUKAIIMK, OCHOBAHUS JIA
0000I1IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTpUBAEMBbIX (aKTax, JTaHHbIX
1 HAOJTFOICHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSIM;

BBISIBIIATH MMPUYMHHO--CJICICTBCHHBIC CBSI3U NP M3yUYCeHUU (DU3UUICCKUX SIBJICHUUN U
IPOLIECCOB, JIeJaTh BBIBOJbI C HCIOJIB30BAHMEM JCAYKTHUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOUCHUM, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBA3SIX (PU3NUECKUX BEJINYMNH;
CaMOCTOSITENIbHO BBIOMpATh CHOCOO perieHus: y4dyeOHoW (u3nyeckod 3amauu
(cpaBHEHHE HECKOJBKUX BapUaHTOB pEIICHUS, BHIOOp HauOojiee MOJIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabckue 1eMCTBUS:

UCIIOJIb30BATh BOMPOCHI KAaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
IPOBOJUTH IO CAMOCTOSTEIBLHO COCTABICHHOMY IUIaHY OIBIT, HECIOKHBIM
(bU3UYECKUI SKCIIEPUMEHT, HEOOJBIIIOE UCCIEAOBAaHNE (PU3UUECKOTO SIBICHUS;
OIICHUBATh HA IPUMEHUMOCTh U JJOCTOBEPHOCTh MH(POPMAIINIO, MOJYUYCHHYIO B XO/€
UCCJICIOBAHUSI WJIM DKCIIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBATh OOOOIIEHUST W BBIBOJBI 0 pE3yJbTaTam
MPOBEIEHHOTO HAOJIIOACHUS, OTIbITA, UCCIICI0BAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (PU3HMYECKUX IMPOIECCOB, a
TAaK)K€ BBIIBUTATh TMPEANOJOXKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pabora c nndopmanueii:

NPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI M 3alpPOChl MPU MOUCKE U 0TOOpe
MH(}OpMaAIUMU WIH JTAHHBIX C YYETOM MPEATIOKEHHOW yueOHOM (hr3HUecKoi 3a1auu;
aHaJM3UpOBaTh, CUCTEMATH3UPOBATh U  HUHTEPIPETUPOBATH  MHOOPMAIIUIO
Pa3TUYHBIX BUJOB U OPM TIPEICTABIICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (pOpMy TpeAcTaBieHus] UHPOpMAIUU U
WUTFOCTPUPOBAThH pPEIllaeMbI€ 3a/1aud HECIOKHBIMM CXEMaMH, JuarpaMMaMu, WHOMN
rpaduKoi U UX KOMOMHAIIUSMHU.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

B Xxoj€ OOCyXJeHHS y4eOHOTro maTepuaia, pPe3ysbTaToB JIAOOPATOPHBIX PadOT H
MIPOEKTOB 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKTaeMOW TEMbI W BBICKA3bIBATH



WJIeU, HAIlCJICHHbIE Ha pelIeHWE 3aJaud U TOJJIepKaHue OJaroXenaTeIbHOCTH
OOIIIEHHUS;

COTIOCTaBIIATh CBOM CYXICHHUS C CYXKICHUSMH JIPYTHX YYaCTHHKOB JHAaora,
0oOHapy>XUBaTh Pa3IMUNEC U CXOJICTBO TO3UITUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATH PE3YyJIbTaThl  BBIMOJHECHHOTO (U3HYECKOrO  OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TTPOCKTA);

MMOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYATHLHON PabOTHI
IIPU PEIICHUN KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh 1EJIH COBMECTHOH ICATEIBHOCTH, OPTaHM30BBIBATh JCHCTBHUSA 1O €€
JOCTIDKCHHIO:  PaclpeleisaTh POJU, OOCYKJaTh TMPOIECChI M Pe3yJIbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PabOThI, JOCTUTAs KAYECTBEHHOTO pe3yibTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPIWHUPYS CBOM JICHCTBUS C IPYTUMHU WICHAMH KOMAH/IbI;
OIICHMBAaTh KaueCTBO CBOECTO BKJIaJga B OOMMA NPOAYKT 110 KPUTEPHUSIM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH

Camoopranusanus:

BBISIBIISITh MPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CHUTYallUAX, TPEOYIOIIUX IS
penieHus GU3NIECKUX 3HAHUM;

OpUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHUS PEIICHUH (MHAMBUAYAJIbHOE,
MIPUHATHE PEIICHUS B TPYIINE, MPUHITHE PEIICHUN TPYIIION);

CaMOCTOSITEIIbHO COCTaBJIATh QJITOPUTM PEIIeHHs (U3MUECKOW 3a7aud WU TUTaHa
UCCIIEJIOBaHUS C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeiaraéMble BApUAHThI PEIICHU;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallMu U MIPEAJIarath IJIaH €€ U3MECHEHUS;
OOBSCHATh NPUYMUHBI JOCTHXKEHHUS (HEAOCTH)KEHHS) pEe3yJbTaToOB JEATEIbHOCTH,
JaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb (B TOM 4YHCIE B XOJ BBIITOJHEHHUS
(U3MYECKOro MCCIENOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCS CUTYallUN, YCTAHOBIICHHBIX OITUOOK, BO3HUKIIUX TPYIHOCTEH;

OLOCHMUBATH COOTBCTCTBUC PC3YJIbTATa LCJIN U YCIIOBUSM,



CTaBUTH Cce0S HA MECTO JPYroro 4YeJOBEKa B XOJE Clopa WM JUCKYCCHU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYToro;

NpU3HABaTh CBOE MPABO HA OIIMOKY MpU pelIeHUd (HU3MYECKUX 3a7ad WIH B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHHPEAMETHBIE PE3YJIBTATDBI

K koHiry oOydenust B 7 Kjacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
WCIIOJIB30BaTh TOHATHSA: (PU3NYECKHE W XHUMHYECKUE SBIICHUS, HAOJIOIEHUE,
AKCIIEPUMEHT, MOJICITb, TUTIOTE3a, SAUHUITLI (PM3UMUECKUX BEJIMYUH, aTOM, MOJIEKYJIa,
arperaTHbI€ COCTOSIHUS BelllecTBa (TBEPAOE, KUIKOE, Ta3000pa3HOE), MEXaHUUECKOE
JBIOKEHUE (paBHOMEPHOE, HEpPAaBHOMEpPHOE, TMPSAMOJUHEHHOE), TpaeKTOpHs,
paBHOACHCTBYIOMIas cwia, aedopmainus (ynpyras, miacTudeckas), HEBECOMOCTD,
COOOMIAIOIINECS COCYbL;
paznmuuath sBiIeHUS (qud@y3us, TEIIOBOE€ JABMIKCHHME YACTHUI[ BEIIECTBA,
PaBHOMEPHOE JBIKCHUE, HEPABHOMEPHOE NBUKEHUE, WHEPIIUS, B3aUMOJICUCTBUE
T€J, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpalllCHMs, Iepeaaya
JaBJICHUSI TBEPJABIMU TEJaMH, >KUJIKOCTSAMH W Ta3aMu, aTMoc(hepHOe [aBJlieHUE,
IUTaBaHUE TeJ, NPEBPAIICHUS MEXaHWYECKOW DJHEPruu) IO OMNHCAHUI0 UX
XapaKTepHbIX CBOMCTB U HA OCHOBE OINBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(u3nuecKoe SBICHUE;
pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBICHUM B OKpPY>KarOIIEM
MHUpE, B TOM 4wHcle (U3UYECKUE SIBJIICHUS B MPUPOJE: TPUMEPHI JBHKCHHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B )KUBOW U HEKUBOU IPUPOAE, NEHCTBUE CUJIbI TPEHUS B
OpUpOAEC M TEXHUKE, BIMSHUE aTMOC(PEPHOrO J[aBJICHUS HA >KUBOW OPTraHU3M,
MJIaBaHUE pbIO, pblUard B TeEJ€ 4YeOBEKa, MPU ITOM MEPEBOIUTH MPAKTUUECKYHO
3a/a4y B y4e€OHYIO, BBIJIEJSTh CYIIECTBEHHBbIE CBOWMCTBA (MPU3HAKU) (PU3UUECKUX
SIBIICHMI;
OMUCBHIBATh M3Y4YEHHbIE CBOMCTBA Tel U (DU3UYECKUE SIBJICHUS, HCIOIb3YS
dbu3udyeckre BeTUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMs, ITyTh,
CKOpPOCTb, CpEIHSsSI CKOPOCTb, CWJa YIOPYTrOCTH, CHJIAa TSKECTHU, BEC Teja, Cuja
TpeHUus, JaBjieHue (TBEPAOro Tejia, >KUJIKOCTH, Ta3a), BBITAJKUBAIOIIAS CHIIA,
MexaHuuyeckass padoTa, MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KO3(phUIIMEHT
MOJIC3HOTO JICUCTBUS MEXaHU3MOB, KUHETHYECKasi U TOTEHIIMAIbHAsI SHEPTHs), TIPU
OTMMCAaHUU TTPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICI UCIIOJIB3YEMbIX BEJIMYMH, UX
o003HaueHUs W EeAUHUIBI  (PU3WYECKUX BEIUYHH, HAXOAUTh (OpPMYIIHI,



CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMYMHY C APYTMMHU BEIMYMHAMH, CTPOUTH
rpad¥Ky U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMH;

XapaKTepU30BaTh CBOICTBa TeJ, (PU3NUYECKUE SIBICHUS U IPOLIECCHI, UCHOJb3Ys
MpaBUJIa CIIOXKEHUS CUJI (BI0JIb OJTHOM MpsAMOi), 3akoH ['yka, 3akoH Ilackans, 3aKoH
Apxumena, NpaBWJIO paBHOBECUs pblyara (0JI0Ka), «30JI0TOE MPABHIIO» MEXAHHKH,
3aKOH COXPAaHEHUS MEXAHUYECKOM DJHEPruu, NP OTOM JaBaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3alIUCBHIBATH €M0 MATEMAaTUUECKOE BBIPAKEHNUE;

OOBSACHATh (PU3UYECKHUE SIBJICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM 4YHUCIIE U B
KOHTEKCTE€  CUTyalluil  NPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTEpa:  BBIABILITH
MIPUYHHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 | —2 JTOrMYEeCKUX IIaroB ¢
ornopoi Ha 1—2 M3ydeHHBIX CBOMCTBa (PU3MUECKHUX SBICHUM, (U3MUECKUX 3aKOHA
VI 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7aud B 1—2 JEHCTBUS, HCNONb3YsS 3aKOHBI U (POPMYJIBL,
CBs3bIBAIOIIME (PU3MUECKHE BEIMYMHBL: HA OCHOBE aHalIM3a YCJIOBHS 3aJlaud
3aMKUChIBaTh KPAaTKOE YCIOBUE, NMOJACTABIATh (PU3NYECKUE BEIMYUHBI B (DOPMYJIIBI U
MIPOBOJIUTH PACUEThl, HAXOJUTh CIIPABOYHbBIE JAaHHBIE, HEOOXOAUMBIE JIJISl PEIICHHUS
3a/1a4, OLIEHUBATh PEAJTUCTUYHOCTD MMOTYYEHHON (PU3NYECKON BETUUNHBL;
pacno3HaBaTth MPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh NPHU IMOMOIIM (PUINYECKUX
METOZ0B, B OIIMCAaHWUU MWCCIIENOBAHUSA BBIACIATH IIPOBEPAEMOE IPEAIIOTI0KEHUE
(rumotesy), pa3inyaTb M HMHTEPHPETUPOBATH IMOJYYEHHBIH pe3ynbTaT, HaXOIUTh
OIIMOKH B XOJI€ ONBITA, I€JaTh BBIBOJBI 10 €0 pe3yibTaTaMm;

MPOBOJIUTH OMNBITHl MO HAOMIOACHHIO (DU3UYECKUX SBICHUNH WU (PU3UUECKUX
CBOMCTB Tel: (popMyJIMpOBaTh MPOBEPSIEMbIE NMPEATION0KEHHS], COOUPATh YCTAHOBKY
U3 TPEUIOKEHHOTO 00O0pYJIOBaHMs, 3alMChIBaTh XOJ ONbITa U (HOPMYJIUPOBATH
BBIBOJIBL;

BBITOJIHATH MPSIMbIE U3MEPEHUS] PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI
M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX M LU(QPOBBIX MNPUOOPOB,
3aMKUChIBaTh MOKa3aHUsI TPUOOPOB C YUETOM 3aJlaHHON a0COJIFOTHOW MOTPELIHOCTH
U3MEPEHU;

IPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OHOU (PM3UYECKON BEIIMYUHBI OT JIPYTOM C
UCIIOJIb30BAHUEM  MPSMBIX  M3MEPEHHUH  (3aBUCHMOCTM IIYTH  PABHOMEPHO
JOBHKYLIErOCs TeJa OT BPEMEHU JBHKECHUS TEJa, CUJIbI TPEHUS CKOJIBKEHUS OT BECa
Tena, KauecTBa 00padOTKU MOBEPXHOCTEW TEN M HE3aBUCHUMOCTU CHUJIbI TPEHHS OT
IJIOIIAIA CONPUKOCHOBEHHUS TEJ, CHJIbI YNPYIOCTH OT YIUIMHEHHUs TPYKUHBI,
BBITAJIKUBAIOIIEH CHUJIBI OT 00bEMa MOTPY>KEHHOM YacTU Telna M OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTU Tejla, OT TIJIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJO, YCIOBHM IIaBaHMsI TEJl, YCIOBUN paBHOBECHUS pbluara u OJIOKOB),



y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTO HUCCIENOBaHMs, cOOMpaTh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUS, CIENYs MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTAThI
[OJy4YEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHUJIE NPEUIOKEHHBIX TAOJIUL U
rpaduKoB, JeNaTh BBIBO/BI 10 PE3yJIbTaTaM UCCIIEJOBAHMS;

MPOBOANTH KOCBEHHBIE U3MEPEHHs (U3NYECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUJAKOCTH W TBEPAOrO TeENa, CHJIA TPEHUS CKOJIBKEHHS, [1aBIICHHE BO3/yXa,
BBITAIKUBAIOIIAs CWIa, JCHCTBYIOIass HAa IOTPYKEHHOE B JKHUIAKOCTh TEJIO,
KOA(PUIUEHT MOJE3HOTO AEUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYs MPEAJIOKEHHOM
MHCTPYKUMHU: TpPU BBIIOJIHEHUU M3MEPEHUH CcOOUpaTh HKCIEPUMEHTAIbHYIO
YCTAaHOBKY Y BBIUMCIIATH 3HAYEHNE UCKOMOM BEJINYMHBIL;

coOMrofaTh TMpaBWia TEXHUKM OE30MacHOCTH Tpu padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPHUHLMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY IbI, OAPOMETP, pblUar, MMoABHKHBIHI
Y HENOJIBM)KHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTb;

XapaKTEepU30BaTh NPHUHIMMBI ACHCTBUS HW3YYEHHBIX HPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa MX ONUCAaHUS (B TOM YHCIE: MOJUIMIHUKH, YCTPOWUCTBO
BOJOIIPOBO/IA, TUAPABINYECKHAN IIPECC, MAHOMETP, BBICOTOMEpP, OPLIHEBOM HACOC,
apeoMeTp), UCIIOIb3Ys 3HaHUS O CBOMCTBAX (PM3MUECKUX SIBICHUUA U HEOOXOIHUMBIE
(u3nyeckue 3aK0Hbl U 3aKOHOMEPHOCTH;

MPUBOANTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O NpUMEPaX) NPAKTUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWWA B TOBCEIHEBHOM JKU3HM MJIsi OOECTeUeHHUs
0e30macHOCTH TpU OOpallleHuu ¢ NpudbopaMu U TEXHHUYECKHUMHU YCTPOWCTBAMH,
COXPAaHEHHUsI 3A0pPOBbs M COOJIOACHHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKPYIKaIOIIEH CPELE;

OCYIIECTBIIATH OTOOP MCTOYHHUKOB MH(OpManuu B VHTEpHETE B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIUXCS 3HAHUM M MYyTEM
CpPaBHEHUSl Pa3UYHBIX MCTOYHUKOB BBIAEIATh MHPOPMALIMIO, KOTOpas SBIISAETCS
IPOTUBOPEYUBOUN WM MOXKET OBITh HEIOCTOBEPHOM;

UCIOJb30BaTh TMPU BBINOJHEHUM Y4YEOHBIX 3aJaHUNl HAy4YHO--TIOMYJIIPHYIO
auTepaTypy (pusMueckoro coaepikaHus, CIPaBOYHBIE MaTepuaibl, PeCypChl CETH
WNuTtepHeT, Bnajerb NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/71aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOILIEHHSI HA OCHOBE 2—
3 uctouHukoB WHMOpPMAIUU (PU3NIECKOTO COJEPKAaHUSI, B TOM YHUCIE MyOJIUIHO
JieJ1aTh KpaTKUe COOOLICHHsI O pe3ysibTaTax MPOEKTOB MM Y4eOHBIX HCCeI0BaHUM,



IIPY 3TOM TIPAMOTHO HCHOJB30BAaTh HW3YYEHHBIM IIOHATUMHBIM ammapar Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;
IIPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB U MCCIEOBAaHUN pacIpeaenaTh 00I3aHHOCTH
B IPYIIIE€ B COOTBETCTBUU C MOCTABJICHHBIMH 33Ja4aMH, CICIUTh 32 BBITOJIHEHHEM
IJlaHa JEHUCTBHUW, aJ€KBAaTHO OLEHUBATH COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb
IpyNIbl, BBICTPAUBaTh KOMMYHHMKAaTMBHOE B3aWMOJCIHCTBUE, YUHMTHIBAsI MHEHHE
OKPYKAKOLIUX.

K koHiry oOydenust B 8 Kkjacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TETUIOBOE JBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAITMYECKHE U aMOp(dHbIe Tena,
HACBIIICHHBIA W HEHACHIIIEHHBIA TMap, BJIAXHOCTh BO3AyXa, TEMIEparypa,
BHYTPEHHSISI DHEPIUs, TEIJIOBOM JIBUIaTelb, JIEMEHTAPHBIN ICKTPUUYECKUN 3apsi,
ANEKTPUYECKOE TI0JIE, NMPOBOJHUKU U JHUAJIEKTPUKH, MOCTOSHHBIN AJIEKTPUYECKUI
TOK, MarHUTHOE I10JIE;
pa3nnyath sBJICHUS (TEIUIOBOE PACLIMPEHUE M CXKaTHe, Terlonepeaaya, TErIoBoe
pPaBHOBECHE, CMAauyMBaHHUE, KalWJUIAPHBIE SBJICHUS, WCHApEHUE, KOHJECHCAlus,
IJIaBJI€HUE, KpucTauin3auus  (OTBEpAEBaHUE), KUIEHUE, TeIlonepenaya
(TenIonpoOBOAHOCTh, KOHBEKIINS, U3TYyUEHHUE), AIEKTPU3ALIUS TEN, B3aUMOJCHCTBUE
3apsAJI0B, JEHUCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MarHuTOB, ACMCTBUE MATHUTHOTO IOJISl HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKIUSA) 10 OINUCAHUI0 HMX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;
pacno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (U3UYECKUX SIBICHUN B OKpYKAIOIIEM
MHUpE, B TOM 4Hclie (pu3nueckue sIBJICHUs B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U
KalWUISIPHBIE SIBJIEHUS B INPUPOJE, KPUCTALIBI B Npupone, uziaydenue ConHia,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera,
ANIEKTPUYECKUE SABJICHHS B arMocdepe, SJIEKTPUUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE moJsie 3emiid, Aper(d MoJII0COB, POJIb MAarHUTHOIO MOJIS JJIA KU3HU Ha
3emiie, OJIIPHOE CUSTHUE, TIPU 3TOM MEPEBOUTH MPAKTUYECKYIO 3a/1a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUBHUECKUX SIBJICHUII;
ONMHUCHIBATh M3yYEHHBIE CBOMCTBA Tel U (U3NYECKUE SBJICHUS, HCIONIb3YS
(u3nyeckue BeITUUMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHsl, KOJIMYECTBO TEILIOTHI,
yAelbHAs TEIUIOEMKOCTh BEILIECTBA, YAENbHAs TEIUIOTA IUJIABJICHUSA, YJEJIbHAs
TEII0Ta MmapooOpa3oBaHus, yAelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOADPHUIIMEHT
MIOJIE3HOTO JIEWCTBUSA TEIUIOBOW MAIIMHBI, OTHOCHUTEJbHAS BJIAXKHOCTH BO3/YyXa,
DNEKTPUYECKUIN 3apsiji, CWJIA TOKA, JJIEKTPUUYECKOE HAMNPSHKEHUE, CONPOTHUBIICHUE



MPOBOAHMKA, YJEIbHOE COMPOTHUBIEHUE BEUIECTBA, paboTa W  MOIIHOCTb
AJIEKTPUYECKOTO TOKA), IPU ONMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICH
UCIOJb3yEMBIX BEJIMYMH, OOO3HAYEHUS U EOUHUIBI (PU3UUYECKUX BEJINYMH,
HaXoAUTh (POPMYJIbl, CBSI3BIBAIOLIUE JAHHYIO (PU3NYECKYIO0 BEIUYHMHY C JIPYTUMHU
BEJIMYUHAMH, CTPOUTD TpaUKi U3yUYECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;
XapaKTepU30BaTh CBOMCTBa Tes, (PU3UYECKHE SIBICHUS U MPOLECCHI, HCIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUHM CTPOEHUS BEILECTBA,
OPUHLUIT CYNEPHO3UIUM MOJeH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs
3apsga, 3akoH OMa Juis ydacTka uenu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEHUs
SHEPrUM, IPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIllMCBIBATh €T0
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3MYECKUE MPOLECChl U CBOMCTBA TENl, B TOM YHCJIE M B KOHTEKCTE
CUTYaLH IIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOTMYECKUX I11aroB C
ornopoi Ha 1-2 u3yuyeHHBIX CBOMCTBA (PU3UYECKUX SABJICHUH, (PU3NUECKUX 3aKOHOB
WJI 3aKOHOMEPHOCTEN;

pemiath pacyéTHble 3aJaud B 2—3 JEHCTBUA, HCIOJb3Ys 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHajlu3a YCJIOBUS 3aJaud
3aMMUCBIBATh KPATKOE YCIOBHUE, BBISIBIATH HEAOCTATOK JAHHBIX JUISl PEILECHUS 3a/1a4H,
BbIOMpaTh 3aKOHBI M (OpPMyJbl, HEOOXOAUMBbIE M €€ pEeUIeHHs], MPOBOIUTH
pacuéThl W CpaBHHUBATh IIOJYYEHHOE 3HauyeHHE (PU3MUECKONM BEIUYUHBI C
U3BECTHBIMH JTAHHBIMU;

pacno3HaBaTth MPOOJEMBbI, KOTOPbIE MOKHO PELIWTh MPH MOMOIIM (PUINYECKUX
METO/IOB, HCIOJIb3ysd  OINMCAaHUE HCCIEAOBaHUS, BBIIEIHATH  POBEpPSEMOE
IPEAINOIOKEHNE, OLEHUBATh NPABUIBHOCTh MOPSAJKA IPOBENCHUS HCCIENOBAHMS,
JIeNaTh BBIBOJIBI;

POBOJUTH OMNBITHI IO HAOMIONCHUIO (U3MYECKUX SBICHUN WM (U3HUECKUX
CBOMCTB Tel (KanmWUISIpHbIE SBJICHMS, 3aBUCHMOCTH JABJICHHUS BO3QyXa OT €ro
0o0bEMa, TeMmIepaTypbl, CKOPOCTH NpOLEcCa OCThIBAaHUS W HarpeBaHus NpH
M3JIyYCHUH OT LIBETa H3JIydarouieil (MOTJIOIIAIIe) MOBEPXHOCTH, CKOPOCTb
UCIIAPEHUs] BOABI OT TEMIIEPATypbl XKUIAKOCTH W IUIOIIAAA €€ TIOBEPXHOCTH,
ANEKTPU3alus TEN W B3aWUMOJECHCTBHUE JJIEKTPUYECKHX 3aps0B, B3aUMOJEHUCTBHE
ITOCTOSIHHBIX MarHWTOB, BU3yaJM3allMsl MarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB,
JEUCTBUS MAarHUTHOTO MOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBA 3JIEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (hOPMYJIMPOBATH MPOBEPSIEMBbIE
OPEANnoiOXKEeHUs, coOupaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000pyAOBaHUS,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;



BBITIOJIHATh TPSAMbIE H3MEPEHHUS TEMIIEPATypbl, OTHOCHUTEIBHOW BIAXXHOCTH
BO3/lyXa, CWJIbl TOKA, HANPSIKEHUsS] C MCIOJIb30BAaHUEM aHAJIOIOBBIX MPUOOPOB U
JaTYNKOB (DU3MUECKUX BEJIMYUH, CPABHUBATH PE3YJbTaThl U3MEPEHHH C Yy4ETOM
3aJIaHHON a0COJIOTHOM TOTPENTHOCTH;

MPOBOANTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIHMUUHBI OT APYTOH C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHHUH (3aBUCHMOCTb CONPOTHUBIICHUS IPOBOJHUKA
OT €ro JJMHBI, IUIOLAAN IOMNEPEYHOI0 CEYEHUs M YAEIBbHOIO CONPOTHBIICHHUS
BEIIECTBA IIPOBOJIHUKA, CUJIBI TOKA, UIYIIEr0 Yepe3 IPOBOJHUK, OT HAIIPSHKEHUS HA
IPOBOJIHUKE, HUCCIIEJOBAHHME IIOCIEA0BATENBHOIO M NApajUIeIbHOTO COECIUHEHUM
MPOBOJHMKOB): TJIAHUPOBATh HCCIENOBAHUE, COOMpATh YCTAHOBKY W BBIMOJIHSITH
U3MEPEHHs], CleAys MPeMIOKEHHOMY IUIaHY, (PUKCHpPOBATh  PE3YJIbTATHI
MOJIyYeHHOW 3aBUCHUMOCTH B BHJE TaOnuI W TpaduKOB, JeJaThb BBIBOJABI IIO
pe3yJibTaTaM HCCIEIOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUUMH (yAesIbHAs TEIIOEMKOCTD
BEILIECTBA, COIPOTHUBIICHHE MPOBOAHMKA, pad0OTa M MOIIHOCTb AJIEKTPUYECKOTO
TOKA): TUTAHUPOBATh U3MEPEHHUSI, COOMPATH SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYS
MPEJIOKEHHOW UHCTPYKIIUH, U BEIYUCIISTH 3HAUCHHUE BETTUYHHBI;

coON0aTh MpaBWJa TEXHUKH O€30MacHOCTH MNpu pabore ¢ 1abOpaTopHBIM
000py10BaHUEM;

XapaKTepU30BaTh MNPUHIMINbBI JEUCTBUS H3YYEHHBIX HPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPOM HA MX ONHUCAHUA (B TOM YHUCJE: CHCTEMa OTOILIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMETP, BOJIBTMETpP, CUETUMK DICKTPUUECKOM
SHEPrUuu, 3JIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpEeBATENbHBIE 3JIEKTPONPUOOPHI
(mpuMepsbl), IEKTPUUECKUE MPEIOXPAHUTENH, dJIEKTPOMArHUT, 3IEKTPOABUTATENb
IOCTOSTHHOTO TOKa), MCMOJdb3ysl 3HAHUS O CBOMCTBAX (DU3MUECKUX SIBICHUM U
HeoOxoMuMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPHUTEIbHBIE MPHUOOPHI IO
CXeMaM ¥ CXEMaTHYHbIM pHCYHKaM (OKMIKOCTHBIA TEpPMOMETp, TEpMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTellb BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOII,
peocTaT), COCTaBJISITh CXEMbl 3JEKTPUUECKUX LEeNeil C MOociIeI0BaTelIbHbBIM U
napajuleJbHbIM COCIMHEHUEM JJEMEHTOB, pasiinyas YCIOBHbIE 0003HAYEHMS
AJIEMEHTOB DJIEKTPUUECKHX LETeH;

OPUBOAUTH MpPUMEPHl (HAXOAUTH HMHPOPMALMIO O MpPUMEpPax) MPaAKTUYECKOIrO
UCTIONB30BaHUsl (DM3UUYECKUX 3HAHUM B TMOBCETHEBHOM JKU3HU I O0OECIICUCHHS
0e3omacHOCTH TpW OOpalieHuu ¢ TpUdOpaMu U TEXHHUYECKHUMHU YCTPOWCTBaMH,
COXPAaHEHHUsI 3/0pPOBbS M COONIOACHHUS HOPM HKOJIOTMYECKOTO TIOBEIEHHUS B
OKPYXarULIEn Cpee;



OCYIIECTBIISITh MOUCK MHpopManuu (usnueckoro coaepxkanusi B MHrepHere, Ha
OCHOBE MMEIOIUXCS 3HAHUW M NYTEM CpPAaBHEHUS JOMOJHUTEJIbHBIX MCTOYHHUKOB
BBIIETIATh MH(POPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;
WCIIOJIB30BaTh IMPU  BBINOJHEHWH YYEOHBIX 3aJaHUl  Hay4YHO--NIONYJISIPHYIO
JIUTEepaTypy (pU3MUECKOro COAep KaHMs, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTepHer, Bianerh MNpuUEMaMHM KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHMs
MH(pOpPMAIMU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTb COOCTBEHHBbIE NMHUCBMEHHBIE U KpaTKUE YCTHBIE COOOIEHUs, 00oO0mas
MH(POPMALIMIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COACPIKAHUS, B TOM YHCTIC
nyOJIMYHO TPEACTaBISATh PE3yNbTaThl MPOCKTHOW WM  HMCCIEIOBATEIbCKOM
JESTENIbHOCTH, IPU O3TOM TIPaMOTHO HCIIONb30BaTh W3YUYEHHBIM IOHATHUIHBIN
anmnapar Kypca (GU3HUKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3CHTAIUEH;
IOpU BBIIOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAaHUN (DU3MUECKUX IPOLECCOB
pacnpenesnsaTb 00sI3aHHOCTHU B IPYIIIE B COOTBETCTBHHU C MOCTABIEHHBIMU 33/la4aMH,
CJIEIUTh 3a BBINOJHEHUEM IUJIaHA JEUCTBUI M KOPPEKTHUPOBATh €ro, aJeKBAaTHO
OLICHMBATh COOCTBEHHBIM BKJAaJ B JEATEIbHOCTb TPYIIbl, BbICTPAUBAThH
KOMMYHUKATHBHOE  B3aUMOJIECHCTBUE,  IMPOSIBISAS  TOTOBHOCTh  pa3peliarb
KOH(DITUKTHI.

K koniy oOyudenus B 9 kjacce npeiMeTHbIe pe3yabTaThl HA 6a30BOM ypOBHE
JOJKHBI OTPpaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCIIOJIb30BaTh TMOHSTHUS: CHUCTEMa OTCYETa, MarepuajbHash TOYKa, TPAECKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHUYECKOro  JBWXKeHus,  aedopmanus  (ynpyras,
IUIACTHYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M
HEeperpy3Ku, LHEHTP TAKECTH, a0COIIOTHO TBEPAOE TENO, LIEHTP TANKECTH TBEPIOTO
TEJa, paBHOBECHE, MEXaHMUYECKHE KoJeOaHWs U BOJHBI, 3BYK, HH(]pa3ByK H
YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPbl MCITYCKAHHS W TOIJIOIIEHMs, aib(a-,
0eTa- 1 raMMa-u3Iy4YeHuUs, U30TOMbI, IAEPHAs YDHEPreTHKA;
pasznuyaTh ABJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPAMOJIMHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE  MpPSIMOJIMHEIHOE JIBUXKEHHE, CBOOOJHOE TMajJeHHe  Tell,
PaBHOMEpPHOE JBMKEHUE IO OKPYKHOCTH, B3aWMOJEHCTBUE TEJ, PEAKTUBHOE
JBUKEHUE, KoseOaTeabHOe IBIXKEHHE (3aTyXalolue U BbIHYKJIEHHbIE KOJieOaHus),
pE30HAaHC,  BOJIHOBOE  JIBJKEHHME,  OTpPaXEHUE  3BYKa,  NIPSIMOJIMHEWHOE
pacnpocTpaHeHue, OTpaK€HWE U MPEJOMIICHHE CBETa, IOJIHOE BHYTpPEHHEE
OTpaX€HUE CBETA, Pa3JIOKEHHE OEJIOro CBETa B CIEKTP U CIOXKEHUE CHEKTPATbHBIX
LIBETOB, JUCIIEPCUSl CBETA, €CTECTBEHHAas pPaJHOAaKTHBHOCTb, BO3HUKHOBEHHE



JMHEHYaTOro CIEKTpa M3IY4YEHHUs) MO ONUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaTh NPOSIBICHUE U3YUEHHBIX (PU3MUECKUX SBJICHUI B OKPYKAIOIIEM MHUpE
(B ToM umncie ¢u3NYECKUE SBICHUS B MPUPOJE: MPUIUBHI U OTJIUBBI, JBUKCHHE
maHeT COJHEYHOW CHCTEMbl, PEAaKTHUBHOE JIBM)KEHHE JKUBBIX OPIraHHU3MOB,
BOCIIPUSITUE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, LIyHAMHU,
9X0, ILIBETa Te€J, ONTHYECKHUE SIBJICHUS B MPUPOJE, OUOJIIOTHYECKOE JEHCTBUE
BUJMMOIO, YyJIbTPA(QHUOJIETOBOIO M PEHTICHOBCKOI'O H3JIyUYE€HUH, €CTECTBEHHBIM
paZMOaKTUBHBIN (OH, KOCMUYECKHE JTyYH, PaJUOAKTUBHOE M3JIyYEHUE MPUPOTHBIX
MUHEPAJIOB, JEUCTBUE PaJAMOAKTUBHBIX HM3IYYEHHMI Ha OpraHU3M 4YellOBeKa), NpHU
ATOM TMEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO, BBIICISTH CYIIECTBEHHBIC
CBOICTBa (MpHU3HAKK) PU3NUECKUX SBICHUII;

ONKCHIBATH HM3YYECHHbIE CBOMCTBA Tel W (PU3MYECKUE SBICHMS, HCIOIb3Ys
¢usznyeckue BENUUMHBI (CpeOHSi U MIHOBEHHas CKOpPOCTh Tejda IpHU
HEPABHOMEPHOM JIBHKEHUH, YCKOPEHHE, MEPEMELIEHUE, MyTh, YIJI0Bas CKOPOCTH,
CHJIa TPEHHUs, CUJIa YIPYTOCTH, CHUJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MaJICHUs, BEC
Tela, HUMIYJIbC Tela, HMIYJIbC CHJIbI, MEXaHW4yeckas padoTa M MOIIHOCTD,
MOTEHIMANbHASL  DHEPrusi Teja, IMOJHATOrO HaJ IOBEPXHOCTHIO  3€MJIH,
MOTEHIMANbHAS JHEPrUsl CHKaTOM NPYKUHBI, KUHETUYECKAas HHEPTus, IOJHAs
MEXaHUYECKasl 3HEPTus, MEPUOJl U 4acTOTa KOJeOaHU, JAJMHA BOJIHbBI, IPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTeib MPEIOMIIEHHS Cpeibl), MpH
ONHCAaHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKHUI CMBICI HCIOJB3YEMBIX BEIUYUH,
o003HaueHUs W EeAUHUIBI  (PU3WYECKUX BEIUYHMH, HAXOAUTh  (OpMYyIIbI,
CBA3BIBAIOIIME JTAHHYIO (PM3UYECKYIO BEJIIMYMHY C JAPYTUMH BEITUYUMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOWCTBA Ted, (PU3MUYECKUE SIBJICHUS M MPOLECCHI, HCIONb3Ys
3aKOH  COXpaHEHMsI OSHEpPIruu, 3aKOH BCEMUPHOTO  TATOTEHUS, [MPUHIUI
CYINIEPIIO3UILIMH CUJI, IPUHIIMII OTHOCUTENBHOCTH I anmuies:, 3akoHsl HproTOHA, 3aKOH
COXPAHEHHUS HUMITYJIbCa, 3aKOHbl OTPAXKEHHUS U TPEJIOMJICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsIOBOIO0 MU MAacCOBOTO YHCEN MPHU SAJEPHBIX PEaKUUsX, MPU ITOM
JaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alHUChIBaTh €ro MaTEMaTHYECKOe
BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BbBIABIATh MPUUYUHHO--
CJIEJICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHUX IIAaroB C OMOPOil Ha
2-3 W3y4YEHHBIX CBOMCTBAa (DU3MYECKUX SABJICHHUM, (U3UUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;



pemath pacy€THble 3ajauyu (OMUparoUMecs Ha CHUCTeMy W3 2—3 ypaBHEHHIN),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE (PU3NYECKHE BETUYMHBI: Ha OCHOBE
aHaJM3a YCJIOBUS 3aJayl 3alUCBhIBATh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOIIUE
WM W30BITOYHBIC JTaHHBIC, BBIOMpATh 3aKOHBI W (DOPMYJIBI, HEOOXOAMMBIC IS
pelieHus, MPOBOIUTH PACU€Thl W OIECHUBATh PEATUCTUYHOCTH IOTYYECHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL

pacno3HaBath MPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIM (PUINYECKUX
METOJIOB, HCIOJIb3Yysl  ONHCAaHWE HUCCIACAOBAHMS, BBIICIATH  MPOBEPSIEMOE
IPEANoIoXKEeHNEe, OLEHUBATh MPABUIBHOCTh MOPSAJIKA MPOBEACHUS MCCIEI0BAHMS,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIbTAThl HAOIIOACHUH U OIBITOB;
MPOBOJIUTH OMNBITHl 10 HAOMIOACHHUIO (DU3UYCCKUX SBICHUN WU (DU3UIECKUX
CBOMCTB Ten (M3yuyeHHEe BTOpOro 3akoHa HplOTOHa, 3aKOHA COXpaHEHHs PHEPIUH,
3aBUCUMOCThH TE€pHOJIa KoJIeOaHUN MPY>KUHHOTO MasTHHUKAa OT MacChl Tpy3a H
KECTKOCTU TIPYXKUHBI M HE3aBUCHUMOCTb OT AaMIUIMTYJbl MaJlbIX KoJIeOaHUH,
NPSIMOJIMHEHOE pacIpOCTpaHEHHE CBETa, paslio’kKeHHEe Oeloro CBeTa B CIEKTD,
M3YYCHHE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKajie M CBOMCTB H300paKeHHUs
npeaMeTa B coOuparoiieit JuH3e, HaOI0IeHHEe CIUIONIHBIX U JIMHEWMYAThIX CIIEKTPOB
W3JIYy4YEHHUSI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3 M30BITOUHOrO Habopa
0o00OpyJI0BaHUs, OMHUCHIBATh XOJ OIbITA W €ro pe3ysibTarbl, (OPMYIUPOBATH
BBIBOJIBL;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO MPAMBIX MU3MEPEHUH, ONpenessis CpeaHee
3HaYEHUE U3MEpsieMON BeJIWYUHBI ((POKYCHOE PacCTOSHUE COOMPAIOIICH JIMH3BI),
000CHOBBIBaTh BHIOOP cIIOC00a U3MEPEeHUs (M3MEPUTEITHLHOTO TPUOOpa);

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (DH3NUCCKUX BEITMYMH C MCTOJIb30BAHHEM
NPSIMBIX U3MEPEHUN (3aBUCUMOCTh ITyTH OT BPEMEHU IIPHU PaBHOYCKOPEHHOM
JBOKEHUU 0€3 HayalbHOM CKOPOCTH, NepHoja KoJieOaHUN MaTeMaTH4YeCKOTO
MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPKCHUS CBETA OT yrja MajaeHus u
yria  TOpeloMIIeHHss OT  yIyia  MaJeHus): IUTAaHUPOBaTh  HCCIEAOBaHUE,
CaMOCTOSTEIIbHO COOMpaTh YCTAHOBKY, (DMKCHUPOBATH PE3YJAbTAThI IOTYYECHHOM
3aBUCUMOCTH (PM3MYECKUX BEIIMYMH B BUE TAOJIUIl U TpadUKOB, JIeJaTh BEIBOIBI O
pe3ynbTaTam HCCIIeIOBAHNUS;

MPOBOJIUTH KOCBEHHBIE W3MEpPEHUS (U3UYECKUX BETUYHH (CPEIHSS CKOPOCTh H
YCKOPEHHE Tella TPU PaBHOYCKOPEHHOM JBIKEHHUH, YCKOPEHHE CBOOOIHOTO
najcHUs, KECTKOCTh MPYKUHBI, KOADOHUIIMCHT TPEHHS CKOJBXCHUS, MCXaHUIECKasI
paboTa ¥ MOIIHOCTh, YacTOTa W TEpUOJd KOJeOaHWH MaTeMaTH4YeCKOro |
NPYXUHHOTO MasTHUKOB, ONTHYECKAs CHJIA COOMPAIONICH JTUH3BI, PaJHOaKTHBHBIHN
¢oH): TUIAaHUPOBATH HU3MEPEHHUS, COOMPATH HSKCIEPUMEHTAIBHYIO YCTAaHOBKY U



BBINIOJIHATh U3MEPEHUS, CIEAYs NPEAIOKEHHON UHCTPYKIIUU, BBIYUCISATh 3HAUCHUE
BEJIMYMHBl W AaHAJU3UPOBaTh IMIOJYyYECHHBIE PE3YJNbTaThl C YYETOM 3aJaHHOM
NOTPELIHOCTU U3MEPEHUN;

coONo/IaTh TMpaBWiia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

pasnuyaTh OCHOBHBIC NMPHU3HAKH M3YYCHHBIX (PU3MUECKUX MOJIETICH: MaTepuaabHas
TOYKa, aOCOJIOTHO TBEPJOE TEJIO, TOUCUHBIN MCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHEeTapHas MOJIETb aTOMa, HYKJIOHHAsi MOJIENIb aTOMHOTO SI/IPa;

XapaKTepU30BaTh NPUHIMIBI ACHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOUMCTB € OMOpOM HAa HUX ONUCaHUA (B TOM YHUCIE: CIUJIOMETP, AATUYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHUS, pakeTa, »HXOJOT, OYKH, MEPUCKOIL,
doToamnmapaT, ONTHYECKUE CBETOBOJIbI, CIEKTPOCKON, JO3UMETp, Kamepa
Buiibcona), ncnonb3ysi 3HaHUSL O CBOMCTBAX (PU3MYECKUX SIBJICHHUM U HEOOXOUMBbIE
busnueckre 3aKOHOMEPHOCTH;

WCIIOJB30BaTh CXEMbl M CXEMAaTHYHbICE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX NPUOOPOB U TEXHOJOTMYECKUX MPOLIECCOB MpHU
pelIeHUd Y4eOHO--TIPAKTUYECKUX 3aJay, ONTHUYECKUE CXEMbl [JIsi MOCTPOCHUS
U300paKEHUI B IJIOCKOM 3€pKajie U cCOOMparoiei JIMH3E;

OPUBOJUTH TpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpPUMEpPax) MPaAKTUYECKOTrO
WCTIONB30BaHUs (PU3MYECKUX 3HAHUWA B TMOBCEIHEBHOM XU3HM MJIS OOECIECUCHUS
0e30macHOCTH TpU OOpalleHuu ¢ OpudopaMu U TEXHHUYECKHUMHU YCTPOWCTBaMH,
COXpaHEHUsl 370pPOBbS M COOJIOJIEHUS HOPM DSKOJIOTMUECKOTO0 TOBEACHHUS B
OKpYXaroUIen Cpee;

OCYIIECTBJIATh MOWCK WH(Mopmaiuu Qusnyeckoro coaepxanuss B HHTepHeTe,
CaMOCTOSTENbHO (DOPMYyIHPYsI TMOUCKOBBIN 3alpoC, HAXOIUTh MYTHU OINPECICHUS
JIOCTOBEPHOCTH TMOJy4eHHON HH(OpPMAllUM HAa OCHOBE HMEIONIUXCS 3HAHUU U
JOTIOJIHUTEJIbHBIX UCTOYHUKOB;

WCTIOJB30BaTh TMPU  BBINOJHEHUU YYEOHBIX 3aJlaHUl  HAy4YHO--TIOMYJISIPHYIO
TuTEpaTypy (PU3NYECKOTO COAEpIKaHUs, CIPABOUYHBIE MaTEpPHAIIbl, PECYpChl CETH
WNurtepHer, Bnaaerh npuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIMK U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO37]aBaTh COOCTBEHHbIE TMHUCHMEHHbBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
uH(pOpPMAIIMU U3 HECKOJbKMX MCTOYHUKOB (DU3MYECKOTO COAEPKAHMS, MyOIUYHO
NPEICTaBIIATh PE3YJIbTATHl MPOEKTHON MM MCCIIEOBATEIBCKON NEATEIbHOCTH, IPU
OTOM TIPAMOTHO HCIIOJb30BAaTh H3YyYECHHBIM NOHATUHHBIMA aImapar HU3y4aeMoro
pasznena (U3MKKM M CONPOBOXAATh BBICTYIUICHHE TMpe3eHTaluel ¢ ydérom
O0COOEHHOCTEH ayAUTOPUU CBEPCTHHUKOB.



JlabopaTropHbie padoThI € MCNIOJIb30BAHNEM HU(PPOBOro 000Py10BAHUSA
nenrpa «Touka pocta»

(ITporpammuoe odoecneuenue Releon u llndposBbie 1aTUnKn)

7 kaacc
Pa3znea 4. «/laBieHue TBepAbIX TeJ, dKUIKOCTEN U ra30B»
JdeMoHcTpanus

N3y4yeHue 3aBUCMMOCTH AaBJICHHUS B 'KUAKOCTH OT IIyOMHBI
MOTPYKEHUSI.

[IpoBoauTCcs aHanMM3 JaBICHUS OKUIKOCTH  IOIUIaBKa (KOpOOOYKH),
COCIMHCHHOTO C JAaTYUKOM JIaBJICHHSI OT TIyOWHBI TOTPYXKCHHS IOTIaBKa
(kopoboukn) B cocyn ¢ BojoH. Ilemecoobpa3zHo mocTpouth rpaduk 3aBUCUMOCTH
JABJICHUS TOIUTaBKa (KOPOOOYKHM) B KUIKOCTU OT TIIyOWHBI OTPY>KEHUS B BOJY.
Taxoke MOXXHO TTpoBepuUTh 3aKkoH [lackass, moBopaunBas MOIJIaBOK (KOPOOOUKY) B
pa3Hble CTOPOHHBI.

OOopynioBaHKe: aOCOMIOTHBIA JAaTYUK AABJICHHS, COCYI C BOAOW (MEpHBIN
CTaKaH), JIMHEHKa.

8 kiace
Pasnea 1. «TenmioBbie ABJIEHUS»

JlaGoparopuass pa6ora Nel «CpaBHeHHMe KOJMYECTB TEIJIOTHI TNPH
CMEIIMBAHUM BOJbI Pa3HOil TeMIepaTypbl»

OO6opy/ioBaHKE: NaTYUK TEMIEPATypPbl, KaIOPUMETP, CIUPTOBKA, JIBE MEPHBIE
€MKOCTH, BECHI.

JlaGoparopHass padora Ne2 «M3mepeHue YyaeabHOM TeMJI0EMKOCTH
TBEPAOI0 TeJay

OOopynoBaHME: AATYMK TEMIIEPATypbl, METAJUIMYECKUI IIapuK, MEpHBIN
CTaKaH C TOpsYer BOJOM.
JlaGoparopHasi pabora Ne3 «M3mMepeHne BJIaKHOCTH BO3YXa»

OnpeneneHne OTHOCUTENIBHOM BIJIAYKHOCTH XOJIOJHOTO BO34yXa (BO3ayxa B
MOMEIICHNH ) C TOMOILBIO JaTYMKa OTHOCUTENIBHON BIAXHOCTH. /L1 onpeneneHus
OTHOCHUTEJIbHOM BIJIQXXHOCTU TOPSYEro BO3JyXa HEO0OXoIuMa »3IIEKTpUYecKas
IUIMTKA, Harpemaroiasi BO3AyX. TakuM 00pa3oM, ¢ TOMOIIbIO JaT4YHKA
NPOUCXOAUT (PUKCAIUMsI OTHOCUTEIBHOM BIAXKHOCTU BO3AyXa IO MEpPE €ro
HarpeBaHus. llenecooOpa3HO MOCTPOMTH W NPOAHATU3UPOBATH  Ipaduk
3aBUCUMOCTH OTHOCUTEJIBHON BJIAXKHOCTH OT TEMIIEPATYPHI.

OO0opynoBaHME: MATUYUK TEMIIEPATypPhl, AJIEKTpUYECKas IUIUTKA, JaTYUK
OTHOCHUTEJIBHOM BIAKHOCTH BO3yXa.

JlemoHcTpanuu
1. OnpeneJieHue yaebHOH TEIIOTHI IJIABJIEHHS JIb/Ia



Onpe):[eneHI/Ie YHGHBHOﬁ TCINIOCMKOCTH JibJid, HCIOJIB3YSA TIPOLCCChI
TETIJI000MEHA M IIJIaBJICHUS

O6ODVI[OB8,HI/I€: JaT4YUK TCMIICPATYPbI, KaJIOPHUMCETP, COCYyOd C TarolluM
JbJAO0M, COCYI C BOﬂOﬁ, BCChI C I'Ppy3aMU.

2. W3yuyeHme mpouecca KMINEHUsS BOJbI

Habnronenue, onucanue u OOBACHEHHs IpolLiecca HAarpeBaHUS M KHUIICHUS
BOJIbI, C TIOCTPOCHUEM IpadrKa 3aBUCUMOCTH TEMIIEPATyPhI BOJBI OT BPEMEHH.

O6opynoBaHue: JaT4yuK TeMIeEpaTyphl, INTATUB, CIUPTOBKa, padouas
eMKOCTb, COJIb.

Paznen 2. «JiiekTpUYecKHe siBJICHUS»

JlabopaTtopnasi padora Ne6 «PeryjmpoBaHue CHJIbI TOKAa PeoCcTATOM
(ITocTpoeHHEe BOJILT-aMIEPHOI XaAPAKTEPUCTHKH JAMIIBI HAKAJTHBAHMS)»

COopka snekTpudeckoil 1menu (MmocieoBaTeIbHOE COCIMHEHUE WCTOYHHMKA
MATAHUS, PEoCcTaTa, JaMIIOYKH, KII0Ya, JATYMKA TOKA; MAPAJUIEIBHO K JIaMIie
MOJICOSUHSIEM JaTYUK HampsbkeHus). Perymsaropom peoctata MeEHseM Hakal
JaMIibl (HeoOXoauMoO 3apUKCHUpPOBATH HE MEHEE TPEX IMOJIOKEHUN HaKalia JIAMIIbL:
Hakajl TpU MAKCUMAJIBHOM CONPOTHUBJICHUU peOcTara, MPU MHUHUMAIBHOM,
HECKOJIbKO TPOMEKYTOUHBIX TOJIOKEHUU peocTaTa). DUKCHUpPYEM MMOKa3aHUs
JATYUKOB TOKA M HAIPSHKEHUS U1 KaXIOro MOJIOKEHUs peocrtara. Mcmonb3ys
uppoBy0 000JOUKY MPOTPaMMbl, 3aHOCUM JaHHbIE B TAOJMILy U CTPOUM IIO
ATUM JaHHBIM BOJIbT-aMIIEpHYIO0 XapakTtepucTtuky (BAX) mammnbl HakaqvuBaHUS.
Bo3moskHa HenmuHelHas 3aBUCMMOCTh. B 3TOM citydae HE0OX0IUMO 00s3aTeIbHO
MIPOKOMMEHTUPOBATh NPUUNHY HeJMHeitHocTH BAX.

OO06opynoBaHKEe: UCTOYHHUK MHUTAHUSA, KIIOY, PEOCTaT, jJamIla HaKaJIWuBaHUS,
COCJIMHUTEJILHBIC ITPOBOJIA, JATYHUK TOKA, TATYUK HAMPSIKCHUS.

JlaGopaTopHas padora Ne7 «A3mepenne 3JIEKTPUYECKOr0
CONPOTHMBJICHUS] NPOBOJHUKA NPH NOMOIIM aMIepMeTpa M BOJbTMETPa
(3akon Oma U1 y4acTKa LHemnu)»

[loBepUTh HKCIEPUMEHTAJIBHO, YTO CHJIAa TOKa B MPOBOJHHUKE MPSIMO
MPONOPIMOHANIbHA TPUJIO)KEHHOMY HANpPSIKEHUIO HAa €ro KOHIAX W H3MEpPHUTh
CONMPOTHUBJIEHUE MPOBOJHUKA MTPU TOMOLIY aMIIEPMETPA U BOIBTMETPA.

O6opynoBaHMe: JTaTYMK TOKAa M  HANpsDKEHUSA, HUCTOYHHK IHUTAHUA,
UCCJIENYEMBII IPOBOAHUK, PEOCTAT, KIII0Y, COEAUHUTEIbHBIE TPOBO/IA.

Pa3znes 3. «1eKTPOMATHUTHBIE SABJICHU
JlemoHcTpanuu



1. MarauTHOe moJie NPSIMOro NPOBOJJHUKA C TOKOM.

COopka >MeKTpUYecKoi 1enu (MOCIe0BaTeIbHOE COCTUHEHHE HMCTOYHUKA
NUTaHWsI, TMPSMOTO TPOBOJHUKA, KJIIOYa, peocrara, MaTdyMka Toka). Jlardawmk
MarHUTHOTO TIOJIS TOAKJIFOYAETCS HAIMPOTHUB MPOBOJHUKA W TPH 3aMBIKAHUU
KITf04a (PUKCUpYeT WHAYKIMIO MarHUTHOTO Tojs. s aHamm3a 3aBUCHUMOCTH
CIJIBI TOKa OT TIOSIBJICHHS BOKPYT TPOBOJHHMKA MAarHUTHOTO TIOJS, MEHSEM
MOJIO’KEHHE peocTaTa. Bo3MOXHO, NMpW HEWM3MEHHOW CHJIE TOKa IepeMelaTh
JAaTYUK MAarHuTHOro mnojist (mo mpsiMoil: Onmumxke, naneine). llenecooOpaszHo
poBeCTH TpadUUYECKU aHaU3 3aBUCUMOCTH WHAYKIIMM MAarHUTHOTO TIOJSI OT
BEJTUYMHBI CUJTBI TOKA.

O60DVI[OB3HI/ICI HCTOYHUK IIMTaHHA, KIIHOY, JaT4YMK TOKa, JAaT4YUK
MAardimMTHOI'O ITIOJIA, HpﬂMOﬁ IMPOBOJHUK, pCOCTAT.

2. 3aBHCHMMOCTH MATHUTHOTO MOJISI TI0JIOCOBOT0 MATHUTA OT PACCTOSTHMS.

[IpoBepka 3aBUCHMOCTH MHIYKIIMM MArHUTHOTO TOJISI TIOJIOCOBOTO MAarHuTa
oT pacctosiHus. [IpoBepka MPOBOAUTCS KaK JJisi CEBEPHOTO, TaK M JUISl FOXKHOTO
MoIr0coB MarHuta. {erecooOpa3Ho mpoBecTH IpauyecKuil aHaIN3 3aBUCUMOCTH
WHIYKITUA MarHUTHOTO TIOJIS MarHUTA OT PACCTOSTHUS.

O6ODV,Z[OB21HI/IGI JaTUYNK MarHUTHOI'O ITOJIA, IM0JIOCOBOM MarHur.

9 Kiacce

Pasznea «KoJgedaTeabHbIe CHCTEMbBD)
JlemoHcTpanuu

1.I'apmonn4eckue KOJIeOaHus. Omnpenenenue XapPaKTEePUCTHK
K0J1€0aTeJILHOTO IBUKEHUS NPYKUHHOTO MASITHUKA

B kauectBe rpy3a Ha MpPy>KUHE BBICTYIIAET CaM aKCEIEPOMETP, MPUKPETUIIEHHBIN K
MPYKUHE U3BECTHOM KECTKOCTHIO. [IpyKMHa U akcenepoMeTp, NOABEIICHHBIN Ha
mITaTMBE. 3anmuchiBas BTOpoM 3akoH HblOTOHA, M akcenepoMeTpa U U3MeEpss
3apaHee Maccy aKcelepoMeTpa, OIpeAeNisieM €ro aMmIuIuTyay KoJieOaHui.
Hcnonb3ys hopmyiny nepuona KoyieOaHul MPY>KMHHOTO MasTHUKA, OMPEEsieM
MEePHOJT U YacTOTy KoJjiebaHuil akcenepomerpa. CTOUT OTMETUTh, YTO KOJEOAHUS
JOJDKHBL ~ OBITh ~ MPUONMKEHBI K TapMOHMYECKUM, IIOATOMY OTKJIOHEHUE
aKcerepoMeTpa OT MOJIOKEHUS! paBHOBECHS HEOOJIBIIOE.

OO6opy/ioBaHME: IITAaTUB C JIAKOW M MY(TOH, akcelnepoMeTp, MpYy>KUHA C
M3BECTHOM JKECTKOCTBIO, 3JIEKTPOHHBIE BECHI.

Pa3nen «jieKTpoMarHuTHoe moJjie»
JlabGopaTtopuasi paGora Ned «M3yueHue sIBJIEHHMS 3JIEKTPOMATHUTHOM
uHAYKIum (U3yyeHne MArHUTHOTO TOJISI COJICHOM/1A)



HccnenoBanre pacmupeneneHus: WHIYKIUA MarHATHOTO TIOJNS BIOJb OCH
COJICHOMIA.

OOopynoBaHKe: JAaTYMK TOKA M MATrHUTHOTO IIOJISI, COJCHOMJ, HCTOYHHUK
TOKa, PEOCTaT.




TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
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000pyZIOBaHUEM Ha YPOKax https://m.edsoo.ru/7f416194
11 $usuku. Ousnyeckue NpudOpPLI U 2 Hudporoe obopynoBanue becnpoBoaoit
poLeAypa MPSMBIX U3MEPEHUN mynabTHIaTINK RELEON Air «®u3suka -5»
aHAJIOTOBBIM U U(POBBIM (1aT4mK)
nprudOpPOM)
bubmoreka IIOK
12 | @usmEecine BeITHHL 2 1 https://m.edso00.ru/7f416194
13 EcTecTBEHHOHAYYHBIN METO 5 1 bubmuoteka [JOK
' HO3HAHUS https://m.edso00.ru/7f416194
Wroro no pazneny 6

Pa3znes 2. [lepBoHayajibHbIE CBEeCHHUS O CTPOCHNH BelleCTBA

2.1  Crpoenue BemiecTBa 1 bubmorexa [TOK
https://m.edso0.ru/7f416194

29 JIBUM>KE€HVE ¥ B3aMMO/ICMCTBUE 5 1 but6moreka IJOK
YaCTHII BEIIECTBA https://m.edsoo.ru/7f416194

2.3  ArperarHble COCTOSTHUS BEIIIECTBA 2 bu6mmoreka I{OK



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

Hroro o pazneny

5

https://m.edso00.ru/7f416194

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl

bubmoreka IIOK
3.1 Mexanuueckoe AsmkeHme 3 https://m.edso0.ru/7f416194
bu6mmoreka IJOK
3.2 Mnepuus, Macca, IIOTHOCTS 4 https://m.edsoo.ru/7f416194
bubmoreka IIOK
3.3 Cuna. Bumer cun 14 https://m.edso0.ru/7f416194
Hroro no pazneny 21

Pa3nen 4.

JlaBieHue TBEPABIX TeJI, *KUIAKOCTEH U ra3oB

Hasnenue. [lepenaua naBienus

bubmoreka IIOK
https://m.edso00.ru/7f416194

4.1  TBEpABIMU TEIAMU, KUIKOCTIMU U 3 .
JlaTuuk naBieHUs U COCAUHUTEIbHBIN
razamMu
nutaHr (rudkasi Tpyoka)
bubmoreka IIOK
https://m.edsoo.ru/7f416194
JlaTunk naBiIEHUA U COCAUHUTEIbHBIN
4.2  JlaBrneHue KUIKOCTH S) lnanr (ruGKas Tpy6Ka):
N3ydenue 3aBUCUMOCTH JIaBJICHUS B
YKUJKOCTHU OT NIyOuHBI norpyxkenus (LJI)
bubmoreka IIOK
4.3 Armochepnoe napnennue 0 https://m.edsoo.ru/7f416194
44 JlericTBYE )XKUIKOCTH U Ta3a Ha 7 butmoreka [JOK
' NorpykK€HHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21



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

Paznen S. Pabora u MOIIHOCTH. JHEPIHst

bubmoreka IIOK
>1 PaGora 1 MompHocTs 3 . https://m.edso0.ru/7f416194
bubmoreka [JOK
52 Hpocreie Mexarmsmb1 > 1 https://m.edsoo.ru/7f416194
bubmoreka [JOK
53 Mexanyieckas SHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 19

[TPOI'PAMME



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

8 KVIACC

Ne
n/n

HauMmeHoBaHUe
pa3aesioB U TEM
NMPOrpamMMblI

KoanuecTrBo uacoB

Bcero

Kontpo
JIbHbIE
padoThbI

I[IpakTu
Yyeckue
padoThbI

JIeKTpPOHHBbIE (HU(POoBbIE) 00pa3oBaTeJbHbIC
pecypchbl

11

1.2

Ctpoenue u cBOMCTBA
BEILECTBA

TerioBeie TpoLECCHI

21

Pa3pen 1.

TemumoBble ABJIECHUSA
bubmuotexa IIOK https://m.edsoo.ru/7f4181ce
Hudposoe obopynoBanue becpoBoaoit
mynstugaTauk RELEON Air «dusuka -5»
(maTumK).

JATUUK TEMIIEPATPLI:

1) IlpaBuna u3MepeHus: TEMIIEPATYPHI.

2) "N3MepeHune TeMIiepaTypbl Py MOMOIIN
KHUJIKOCTHOTO TEPMOMETPA U JAaTUHKA
TeMnepaTrypsl’ - «Pu3nka-5», TemnepaTypHbId IyT

3) OmnpenesieHre AaBACHUS BO3yXa B OaJIOHE
IIpUIA

bubmuorexa LIOK https://m.edsoo.ru/7f4181ce
OnpenenenHne yieabHON TEIUIOTHI IJIABJIEHUS JbAa
(IUT — uudporas naboparopusi)

1. JTaboparopHas padota «CpaBHEHHE KOJTUYECTB
TEIJIOTHI MPU CMEIIMBAHUM BOJIBI Pa3HOU
temmnepatypsi» (LIJI)

2. VIamepenue yaenbHou TerioeM-Ty TBepa.tena [J1

3. Uzyuenune mpouecca kuneHus Bosl (LJT)



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

Hroro no paznemny

28

4, U3mepenue Biaaxknoctu Bozayxa (11JT)

Pa3znean 2. 3ﬂeKTpI/I‘leCKHe U MaroHuTHbIC AABJICHUA

2.1  3apspKkeHHbIE Tela U UX
B3aMMOJICHCTBHC

[TocTostHHBIN
BJIEKTPUYECKUN TOK

2.2

BJICKTpI/I‘IeCKI/IC 3apsAabI.

7

20

1

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

bubmuotexa IIOK https://m.edsoo.ru/7f4181ce
JlaT4rK M3MEepeHUs CUITBI TOKA U HAIIPSKCHUS:
1. JTaGoparopnas padota «COOpKa JIEKTPUIECKOU
LEMY U U3MEPEHUE CUJITbI TOKa»
2. JlabopatopHas pabora «M3mepeHue
HaIpPSHKEHUS Ha PA3IMYHBIX YYaCTKaX IS
3. JlabopatopHas pabota «PerynupoBaHue CUIIbI
Toka peoctarom» ([TocTpoeHne BOJIbT-aMIICPHOM
XapaKTepUCTUKH Jiamrbl HakanuBauus) (LJT)
4 JIabopaTopnas paborta «M3mepenue
AIEKTPUYECKOTO COMMPOTHURIICHHSI IIPOBOHUKA TIPH
OMOILIK amriepmeTpa u BojabT™MeTpa» (LJI)

2.3 MarauTtHbI€ IBJICHUS

1.5

bubmmnoreka LIOK https://m.edsoo.ru/7f4181ce
1. MarauTHoe 1oJjie NPSMOTO MPOBOJIHUKA C TOKOM
(LD
2. 3aBUCHUMOCTHh MAarHUTHOTO I10JISI TT0JIOCOBOTO
MaruHuTa ot pacctosaus (LIJI)
3. U3mepeHnss MarHuTHOM MHAYKIUAM TOJISI 3€MJIU
(laTunk n3mepeHus: MHIYKIIMU MarHUTHOTO TTOJIs)
4. 3aBUCUMOCTh MAarHUTHOTO ITOJISI ITOJIOCOBOTO
MarHura oT paccTosiuus (/laTuuk namepeHus
WHIYKIIMM MarHUTHOT'O T1OJIs1)



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

QHGKTpOMaFHI/ITHa}I

- 4 buommoreka I{OK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 145

YACOB IIO ITPOI'PAMME



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

Ne
n/n

HaumeHoBaHue pa3aesioB u
TeM NMPOrpamMMbl

9 KJIACC

Koaun4yecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTH4eckue
padéoTbI

JueKTpoHHbIe(HUPPOBBIE)
oOpa3zoBarejibHbIE

pecypcsbl

11

1.2

1.3

MexaHudecKkoe IBUKEHUE U
CITOCOOBI €r0 ONMUCAHUS

B3auMmoneiictBue Ten

3aKOHbBI COXpaHEHUS

Pasznea 1. Mexannuyeckue siBJICHUSA

10

20

10

bubmoteka [IOK
https://m.edsoo.ru/7f41a4a6

Hudposoe obopyaoBanue
becnpoBoioi MyJIbTUIATUHUK
RELEON Air «®u3uka -5»

(maT4mK)

JlaTuuk ycKopeHus
(akcenepometp):

1) rpaduueckoe
MPECTABICHUE IBUKCHUN

bu6morexa IJOK
https://m.edsoo.ru/7f41a4a6
bu6moreka IJOK
https://m.edsoo.ru/7f41a4a6

Hroro no paszneny

40

Pa3zgen 2. Mexannueckne KoJ1e0aHUA W BOJHBI

2.1

Mexanndeckue KojieOanus

7

3

bu6mmoreka I{JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

2.2

MexaHU4eCKHEe BOJIHEL. 3By1(

https://m.edsoo.ru/7f41a4a6

JlaTuyukK yCKOpEHHs
(axcenmepomertp):

1) konebaTenbHOE
TBIKEHUE

2) MaTeMaTU4eCKUi 1
PY>KUHHBIN MasTHUK

bu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

15

3.1

Pa3znen 3. 3J'I€KTpOMaFHI/ITHOC MOJI€ U DJICKTPOMAIrHUTHBIC BOJIHBI

DJIEKTPOMArHUTHOE T0JIE U
AIIEKTPOMArHUTHHIE BOJTHBI

bubmoteka [IOK
https://m.edsoo.ru/7f41a4a6

JlaTuuk n3mMepeHus

UHAYKLIIUA MarHUTHOTO TIOJIS:
1) u3mMepeHuss MarHuTHOM
WHIYKIWH MOJI 3eMITN

2) naboparopHas paboTa
«M3yuyeHune sBIEHUS
3JIEKTPOMAarHuTHOU
uHayKunm» (M3yuenne
MarHUTHOTO TOJIS
COJICHOW/1A)



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no paznemny

Pa3znen 4. CBeTOBBIE SIBJICHUS

41 3aKOHBI PACIPOCTPAHECHUS 6 bubmuorexa [JOK
cBeTa https://m.edsoo.ru/7f41a4a6

4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6

43 Paznoxenne 6e10ro cBeTa B 3 bub6mnoreka [JOK
CIICKTP https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 15

Pasznena 5. KBantoBblie ABJIeHUSA

51 Hcnyckanue u norjaoneHue 4 bubmuorexa [JOK
' CBETA AaTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO Sg1Ipa 6 bubmorexa HOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 )il 7 1
/ICPHPIC peariini https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paspnen 6. [loBropuTe/ IbHO-0000 a0 MOYJIb

6.1

[ToBTOpEeHue u 0600I1IeHNE

coziepkaHus Kypca (pU3nKH 3a

7-9 xnacc

bubmoteka [IOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no paznemny

OBUIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

102

27



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. ®wusuka, 7 xnacc/ Ileppimikun A.B., OOmectBo ¢ OrpaHuYeHHOM
oTBeTCTBEHHOCTBhIO  «JIPODAY»; AxumonepHoe oOmectBo «M3marenscTBO
«IIpocsemenue»

2. Owuszuka, 8 ximacc/ Ileppimkun A.B., OOmectBo ¢ orpaHuueHHON
oTBeTCTBEHHOCTBhIO  «JIPODAY»; AxumonepHoe oOmectBo «M3marenscTBO
«IIpocBemnieHue».

3. ®usuka, 9 kmacc/ Ilepeimkun U.M., I'ythuk E.M., UBanoB A.U., Ilerposa
M.A., Akumonepsoe obmectBo «M3natenbctBo «IIpocBenienner

4. A.B. Ilepbiukun CoopHuUK 3a1a4 1o ¢pusnke 7 - 9 Kiacchl; K yueOHukam A.B.
[leppimknna u ap. «Pusuka. 7 xknace», «Pusuka. 8 kimace», «dusnka. 9 kiacey.
®I'OC (x HoBOMy yuebHHKY) / A.B. Ilepwimkun; coct. I'.A. Jlonmona. - 16-¢
u31., epepad. u goi. - M.: U3natensctBo «Ox3amen», 2019. - 270c.

5. Kupux JI.A. ®usuka. 7 kiacc. Pa3HOypOBHEBBIE CaMOCTOSITEJIbHBIE U
KOHpTposbHbIe padoTel. — M.: MJIEKCA, 2020. — 192 c.

6. Kupuxk JI.A. ®wusmka. 8 kmacc. Pa3HOypOBHEBBIE CaMOCTOSITEIBHBIE U
KOHpTposibHbIe padoTel. — M.: MJIEKCA, 2019. — 208 c.

7. Kupuk JILA. ®uszuka. 9 knacc. Pa3HOypOBHEBBIE CaMOCTOSATENBHBIE W
KOHpTposbHbIe padoTel. — M.: MJIEKCA, 2019. - 192 c.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

/kaace
1. Tenpenmreitn JLE., Kupuk JL.A., I'enbdrar .M., 3agauu no ¢usuke mns
OCHOBHOM MIKOJBI ¢ TpuMepamu pemiennit 7-9 kmacel. [lox pen. B.A. Opnosa. —
M.: NJIEKCA, 2019. - 416 c.
2. I'pomueBa O.M. KoHTposibHBIE M CaMOCTOSITENbHBIE pabOTHl N0 (usuke. 7
kjace: K yueOHuky A.B. Ilepsimkuna «®usuka. 7 xkjaacey. - 7-€ u3Ml., CTEPEOTHIL.
- M., Dx3amen, 2019.- 109 c.
3. Kupuk JILA. ®uzuka. 7 xmacc. Pa3HOypOBHEBBIE CaMOCTOSITEIbHBIE H
KOHpTpoibHBIE padoThl. — M.: MJIEKCA, 2019. - 192 c.
4. Mapon A.E. ®uzuka.7 xn.: Jlumaktuueckue mMaTepuasibl. 7 Kjacc: y4eOHO-
MeToaudeckoe mocodue / A.E. Mapon, E.A. MapoH. — 5-¢ u3z., crepeotun. — M.
Hpoda, 2019. — 123, [5] c.: u.



5. Mapon A.E. ®usuka. CoopHuK BompocoB u 3anad. 7 - 9 kmaccel/ A.E. Mapos,
E.A. Mapon, C.B. Ilo3oiickuii. - M. [poda, 2019.

6. 'ennenmreitn JILE., Kupuk JI.A., 'enbdrar .M., 3agaun o dusuke s
OCHOBHOM IIKOJBI ¢ MpuMepaMu pemiennit 7-9 kmacel. [lox pen. B.A. Opnosa. —
M.: WJIEKCA, 2019. - 416 c.

8 ki1ace
I. Kupux JILA. ®usmka. 8 kmacc. Pa3sHOYpOBHEBBIE CAMOCTOATENBHBIE U
KOHpTposbHbIe padoTel. — M.: MJIEKCA, 2019. — 208 c.
2. Mapon A.E. ®usuka.8 ki.: aumaktuueckue marepuanbl/ A.E, Mapon, E.A.
Mapon. - M. [Ipoda, 2019.
3. Mapon A.E. ®uszuka. CoOopHUK BONPOCOB U 3aaa4. 7 - 9 kiaccel/ A.E. Mapos,
E.A. Mapon, C.B. Ilo3oiickuii. - M. [poda, 2019.
4. I'pomueBa O.M. KoHTposibHBIE M CaMOCTOSITENbHBIE padOTHI MO (u3uKe. 8
kiace: K yueonnky A.B. Ilepeimknna «®usuka. 8 kimacey.- M., Ok3amen, 2019.

9 kJ1acc
1. Tenpenmreitn JLE., Kupuk JLLA., I'enbdrar .M., 3agauu no ¢usuke ms
OCHOBHOU HIKOJBI ¢ puMepamu pemiennit 7-9 kmacel. [log pen. B.A. Opinosa. —
M.: WJIEKCA, 2019. - 416 c.
2. Kupuk JLLA. ®dusumka. 9 xiacc. Pa3HOypOBHEBBIE CaMOCTOSITENBHBIE H
KOHpTpoJibHBIE paboThl. — M.: MWJIEKCA, 2019. — 192 c.
3. Mapon A.E. ®usuka.9 ki.: nunakruueckue marepuansl / A.E. Mapon, E.A.
Mapon. — M.: [Ipoda, 2019.
4. Mapon A.E. ®usuka. Coopuuk BonpocoB u 3an1ad 9 knacc/ A.E. Mapon, E.A.
Mapon, C.B. Ilozoiickuii. — M.: Ipoda, 2019.
5. I'pommieBa O.M. KoHTposibHBIE M CaMOCTOSITENIbHBIE paboOThl MO ¢usnke. 9
kiacc: k yueOnuky A.B. Ilepsimikuna «®usuka. 9 kimaceyn.- M., Ok3amen, 2019.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. 1C. Illkona. ®Pwmsmka, 7-11 kia. bubamorexa Harmgaubeix mocoOuii. Ilon
pen.Xannanora. — CD ROM.
2. CD for Windows. ®wusuka, 7-11 k1. bubimoTeka 3JIeKTPOHHBIX HarJIsIHBIX
rmocobwuii.- CD ROM.
3. kona Kupunna u Medoaus
4. Enunas kosutekius 1udpoBeiX 00pa3oBaTeIbHBIX PECYPCOB



http://school-collection.edu.ru/catalog/pupil/?subject=30

5. OtkpeiTas ¢usnka http://www.physics.ru/courses/op25part2/design/index.htm
6. I'azeTa «1 ceHTIOps»: MaTepHabl 10 (HU3UKE

http://1september.ru/

/. @ecTuBanp negarorudeckux uaen «OTKPBITBIA YPOK»
http://festival.1september.ru/

8. ®usuka.ru

http://www.fizika.ru

9. KM-mkona

http://www.km-school.ru/

10. DnexTpoHHbIN yUeOHUK

http://www.physbook.ru/

11. Camas Gosbiiasi aeKTpoHHas OubauoTeka pyHeTa. [[oUCK KHUT U )KypHAJIOB

http://bookfi.org/.



http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
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