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INOSACHUTEJIBHAS 3ATIMCKA

[IporpamMma 10 (H3MKEe Ha YpOBHE OCHOBHOrO OGLIEro 06pa3zoBaHus
COCTABIICHa HA OCHOBE MOJIOKEHHMH M TpeOOBaHMI K pe3ynbTaTraM OCBOEHHUs Ha
0a30BOM ypOBHE OCHOBHOW O0Opa30BATeNbHOM NpPOTrpaMMbl, IPEACTABICHHBIX B

®I'OC 00O, a Taxxe ¢ yuérom denepanbHoit paGodeii NporpaMMbI BOCIIUTAHHSA U
Konuenuuu npenonasanus yueOHoro npeamera «Dusukay.

Conepxanue mporpaMMbl 10 (U3MKE HampaBleHO HAa (HOPMHUPOBAHHUE
CCTECTBEHHO-HAYYHOU TI'PAMOTHOCTH OOYYalOIIMXCA W OpPraHU3alUI0 H3YYeHHS
$H3HKE HAa MEATENHHOCTHOW OCHOBE. B mporpamMme mo (H3HKe yYHUTHIBAIOTCA
BO3MOXHOCTH y4eOHOro mpemMera B peammusanuu tpebopanuii ®I'OC 000 k
MIaHUPYEMBIM JIMYHOCTHBIM M MeTalpeIMEeTHBIM pe3y/IbTaTaM 00yUYeHHs, a TaKKe

MEKIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX y4YeOHBIX IPEAMETOB Ha YPOBHE
OCHOBHOTO 001Iero 00pa3oBaHysl.

IIporpamma 1o ¢usnKe ycTanaBnuBaeT pacipeeneHue yIeGHOTO MaTepHana
o roxam obydeHus (o Kiaccam), IIpejJiaraeT NpUMEpPHYIO ITOCIeI0BaTeIbHOCTh
M3YYCHHUS TEM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOIO COAEPIKAHHSA U
y4€Te BO3PaCTHBIX 0COOEHHOCTEH 00YYaroIHXCH.

IlporpaMma mo ¢m3uke paspaGoTaHa ¢ LEIBI0 OKA3aHUS METOIHYECKOM
TIOMOLIM yYMTENIO B CO3[aHIU pabouell IporpaMMBl IO YUeOHOMY IIpPEAMETY.

Du3KKa ABJSETCS CHCTEMOOOPA3YIOLIIM [UIS ECTECTBEHHO-HAYYHBIX y4e0HBIX
NPEIMETOB, IOCKOJIBKY (PHU3UYECKHE 3aKOHBI JIeXKAT B OCHOBE MPOLIECCOB U SBIICHHIA,
M3y4aeMbIX XUMUEH, Onosorueii, acrpoHomMueii 1 GU3HIeCKOM reorpadueif, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa, NPeNOCTaBIsSeT Haubolee SCHBIE
00pa3ipl MPUMEHEHHs] Hay4YHOr0 METOJa IO3HAHHUSA, TO eCTh CIIocoba MOy YEeHHUS
IOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa M3 IMaBHBIX 3a7a4 (HU3MYECKOro oOpa3’oBaHUS B CTPYKType 06I1ero
0bpa3oBaHus COCTOMT B (DOPMHPOBAaHHH €CTECTBEHHO-HAYYHOM ITPaMOTHOCTH H
HHTepeca K HayKe y 00yJarommxcs.

W3yuenne @u3ukd Ha 0a30BOM YpoBHe IIpeAToyIaraeT oOBJNAJeHHE
CEMYIOMMH  KOMICTEHTHOCTAMH, XapaKTePH3YIOLMMH €CTECTBEHHO-HAYHYIO
rpaMOTHOCT:

e HAy4HO OOBACHATH SIBJICHHUS,

* OLEHHBATH U [IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeIOBAHHS

e MWHTEPIIPETUPOBATH AaHHBIE H HCIIOJIB30BaTh Hay4HbIC
AOKa3aTeJIbCTBa IJIA IOJIYYE€HHS BBIBOJOB.

Lem wusyyeHus (u3MKM Ha yYpPOBHE OCHOBHOTrO o6IEero oOpa3zoBaHuA
onpenenexpl B KoHuenuuu npenopasanus yueGHOro npeaMera «®Ousuka» B
oOpa3oBaTenbHbIX  OpraHusauusx Poccuiickoi Denepanum,

peau3youXx
OcHOBHbIe ~06weoOpa3oBaTeNbHble  IPOrpamMmsi,

YTBEPXXNEHHOH pelleHUueM



Konnerisn MHHHCTEpCTBA NpocBelerns Poccuiickon denepauny (MpoTOKON OT 3
nexaGpsi 2019 r. Ne TIK-4BH).
Llean n3yyeHusi PU3HKH:

npuoOpeTeHHe HHTEpeca U CTPEeMIICHHS ofyyaroumxcs K HayuHOMY
H3YYEHHIO TpPUPOABI, Pa3BUTHE HX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
criocoOHOCTEH;

pa3BUTHE MpPEJCTAaBIeHHH 0 HayYHOM MEeTOjie NIO3HaHHUA U ¢GopMHpOBaHKe
HCCJIEIOBATENILCKOI0 OTHOILIIEHHS K OKPY)KAIOLIUM SBJICHHAM;
(hopMHpOBaHKe HAyYHOrO MUPOBO33PEHHUS KaK pe3yibTaTa H3yICHHs OCHOB
CTPOEHMS MaTepHH U (yHIaMEHTAIBHBIX 3aKOHOB (QHU3HKH;

hopMHpOBaHKE MPEACTAaBIeHUH O pomu (QU3MKH Ul PasBUTHA APYIUX
eCTeCTBEHHBIX HAayK, TEXHUKU U TEXHOJIOIHH,

pasBUTHE  NPEICTaBIeHMH O  BO3MOXHBIX chepax Oynymen
npoeCCHOHANBHOM AEsTENPHOCTH, CBA3aHHOU C (pM3HUKOM, TIOArOTOBKA K
nanpHeleMy 00y4eHHIO B 3TOM HalpaBJICHHH.

JlocTHXXeHHe 3THX LieNedl mporpaMMbl IO (H3HKe Ha YPOBHE OCHOBHOI'O
obmero oopasoBanus obecrieduBaeTcs peleHHEM ClIeyIOINX 3a1a4:

npuobpeTeHre 3HaHMH O JUCKPETHOM CTPOSHMH  BENIECTBa, O
MEeXaHWYeCKHX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX H KBAHTOBBIX
SIBJICHUSIX;

npuobpeTeHre YMEHUH ONHCHIBATE M OOBACHATL QU3UYECKHE SIBIECHHS C
MCIIOJIE30BaHHEM I10JTy4E€HHBIX 3HAHHH,

OCBOGHHME METOJNOB pelIeHHs IPOCTEHIIMX pacy&THRIX 3anad C
HCII0JIb30BaHHEM (bU3MYECKUX MoJenel, TBOPYECKHX "
PaKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHEe YMEeHHH HabmoxaTh IPUPOJHBIE SIBICHHUS W BBIIOJHATH OIBITEI
nabopaTopHble PpaboOTBl M  IKCIEPUMEHTANBHBIE HCCIENOBAaHHSA C
MCITOJI30BAHHEM H3MEPUTEBHBIX IPHOOPOB;

ocBOeHHE MPUEMOB paboTEl ¢ HHPOpMAaLMeN (HU3MYECKOro conepKaHus,
BKJIIOYas HMH(OPMAILIMIO O COBPEMEHHBIX JOCTHXXEHHUSX (DU3MKH, aHATH3 H
KpMTHYECKOE OlleHMBaHHE HH(OPMALIUH;

3HAKOMCTBO CO chepaMu MpoecCHOHATBHON NeSTeNbHOCTH, CBA3aHHEIMH
¢ (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH HA
JNOCTHHKEHUAX PU3UYECKON HAYKH,

Ha usydenue ¢u3uxu (6a3oBblii ypoBEeHb) H& YPOBHE OCHOBHOIO OGIIErO

obpaszopaHus 0TBOAUTCA 238 4acoB: B 7 kiacce — 68 4acos (2 yaca B Henemo), B 8
knacce — 68 yacos (2 yaca B Heaemo), B 9 knacce — 102 vaca (3 yaca B Hemelo).

[pennaraembiil B niporpamMme 1o (usuke rnepeyeHs naGopaTopHeIX paboT U
OIIBITOB HOCHUT PEKOMEH/JaTeNIbHbIH XapaKTep, y4nTellb JeNlaeT BHIGOp NpoBefeHHs



nabopaToOpHBIX PaboT M OMBITOB C YYETOM HMHAMBH/YalbHBIX ocoOeHHOCTEeH
06y4aroIHXCsl, CIIUCKA IKCTIePUMEHTANIbHBIX 3allaHUM, TIpeAsaraeMplX B paMKax
OCHOBHOTO TOCY/JaPCTBEHHOT0 3K3aMeHa 10 HH3HUKe.

COJEPXAHUE OBYYEHMS
7 KJIACC

Pazgen 1. ®u3uKa ¥ eé poJib B IO3HAHHH OKpY’Kalollero Mupa.

®m3nka — HayKa O NpUpoxe. SIBIeHHs Npupofbl. PU3MYECKHE ABICHHA:
MeXaHWJYecKHe, TEIUIOBbIE, JIIEKTPHYeCKUe, MarHUTHBIE, CBETOBbIC, 3BYKOBBIC.

dusndecke BeNMUMHBL V3MepeHHe (u3MdecKux BequuuH. DH3MIECKHe
npu6opsl. [TorpemHocts u3mMepeHuil. MexayHapoqHas cucTeMa CIMHHII.

Kak ¢u3uka © JOpyrHe eCTeCTBEeHHple HayKH H3Yy4HaloT —IPHPOIY.
EcTecTBeHHO-HAy4HBIM MeTOH [IO3HAaHHS: HabiroJeHHe, NMOCTaHOBKA HayvHOIO
BOIIPOCA, BHIIBIKEHHE THIIOTE3, SKCIIEPUMEHT 10 IIPOBEPKE THIIOTES, 00BsSCHEHHE
HabmonaeMoro spienws. Onucanue GU3UIecKHX SBIEHHIT ¢ TOMOLIBIO MOJEIEH.

Jlemoucmpayuu.

1. MexaHU4YecKHe, TEIUIOBBIE, JJEKTPHYECKHE, MAarHUTHBIE, CBETOBBIC
SIBIICHUS.

2. Duzpveckue NpUOOPHl ¥ MpoLEAypa MPAMBIX HU3MEPEHHH aHaJIOTOBBIM H
G pPOBBIM IIPUOOPOM.

Jla6opamopHble pabombl u onbvimol.

1. OmpeneneHue LEHBI AETeHHs MKAIbl H3MEPHTENIBHOr0 IPHOopa.

2. VI3MepeHHe pacCTOSHHUHM.

3. V3MepeHue 00bEMa HKUIKOCTH U TBEPIOTO TENA.

4. OmpejieNieHHe pa3MePOB MaJIbIX TelL.

5. V3MepeHHe TeMIEpaTyphl IpH IMOMOLIM >XHIKOCTHOTO TEpMOMETpa H
IaT4MKa TEMIIEPATyPhIL.

6. [IpoBefieHHEe MCCIENOBAHUS IO NPOBEPKE IMIOTE3BI: NANbHOCTH MOJETA
[IapyKa, MyUIeHHOTO TOPH3OHTAIBHO, TeM DoJblle, YeM Goble BEICOTA
mycKa.

Pasnen 2. llepBoHa4abHbIe CBEJEHHS 0 CTPOCHHH BeLIECTBA.

CrpoeHMe BeIIECTBA: AaTOMBl ¥ MOJIEKYJBl, HX pasmepel. OmBITEL,

JI0Ka3bIBAIOIIME JUCKPETHOE CTPOSHUE BEIECTBA.
Jlswxenue dactui BemecTBa. CBfA3b CKOPOCTH JBI)KEHHs 4YacTHI ©

Temnepatypo#. BpoyHoBckoe jBmKeHne, Huddy3us. Bsaumonelictene wacTHLl
BelllecTBa: NPUTAKEHHE U OTTAJIKHBaHHUE.



ATperaTHbIE COCTOSHHMs BEILECTBA: CTPOSHHE a30B, XHIAKOCTeH H TBEPIBIX
(KpucTa/NIMYECKHX) Tell. B3auMocBsi3b MexIy CBONCTBAMH BELIECTB B Pa3HEBIX

arperaTHpIX COCTOSHHUAX M X aTOMHO-MOJIEKYJISPHBIM cTpoeHHeM. OcoGeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.
Hemoncmpayuu.

1. Habmonenue 6poyHOBCKOTO OBHKEHHUS.

2. Habmopenue nuddysun.

3. Habmonenne  sBneHui,  OOBACHAIOMHUXCS  NPUTSKEHHEM MM

OTTAJIKHBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopusie pabomst u onvime.

1. OueHka jguaMeTpa aToMa MeETOAOM pAZOB (C  HCIOJB30BaHHEM

dororpadmit).

2. OmbITHI 0 HAOMONEHHIO TEIUIOBOTO PACITHPEHHUS Ia30B.

3. OmbiThl MO 06HAPYKEHHMIO NEHCTBHS CHII MOJIEKYIIPHOTO IIPHTSKEHHUS.

Pasnen 3. /IBu:kenne n B3aumopaeiicTBHE Tel.

Mexanndeckoe mBIKeHHe. PaBHOMepHOE H HepaBHOMEDHOE IBI)KEHHE.
Cxopocts. Cpenssis CKOpPOCTh NPH HEpaBHOMEPHOM [BIKEHHH. PacusT IIyTH U
BPEMEHU JBIDKEHHS.

SlBnenvie WHEPIMH. 3aKOH WHEpPIUM. B3auMMOmeHCTBHe Tesl Kak [IpUYHHA
M3MCHEHHMs CKOPOCTH [IBWXEHHS Tel. Macca Kak Mepa MHEPTHOCTH TeJa.
IInoTHOCTE BemmecTBa. CBA3h ILIOTHOCTH C KONHYECTBOM MONEKYJ B €IHHHILE
00BEMa BelecTsa.

Cuna xak XapakTepHCTHKa B3auMOAeHCTBHS Tell. CHila YIPYrocTH M 3aKOH
I'yka. M3smMepeHue CHIIbI C TIOMOIIBIO JHHAMOMETpA. SIBIEHME TATOTEHMS M CHIA
TsDKecTH. Criia TSDKECTH Ha Ipyrux maHetax. Bec tena. HeBecomocts. Cloxenue
CHJI, HalpaBJICHHBIX IO OJHOW mpsMoM. PaBHoxeHcTBYIomas cun. Cua TPEHHUSL.

Tpenue CkONBXEHHS U TPEHHE MOKOSA. TpeHHe B IPHPOJIE U TEXHHUKE,
Hemoncmpayuu.

Hab6mogenne MEXaHHYECKOTO IBMIKEHHS Tella.

M3mepenye CKOPOCTH NPSAMOIUHENRHOTO JBHKESHHS.
Habmonenue siBNeHUsS HHEPLIUH.

CpaBHeHHE Macc 110 B3aUMOJEHCTBHIO TEJL.
Crnoxxenue Cuil, HalpaBIEHHBIX 110 OJHOM MPSMOXA.

JlabopamopHuie pabomesl u onsimoL.

1. OmnpeneneHye CKOPOCTH PaBHOMEPHOTO JBHXKEHUS (mapuka B sxHAKOCTH,
MOJIENIH 3NIEKTPUYECKOT0 aBTOMOOHJIA M TaK Jaiee).

Omnpenenenne cpemneidl CKOpoCTH CKONBXEHHS Gpycka mmm l1apuka Io
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. HabmroeHne H3MEHEHUs CKOPOCTH NPH B3aUMOIEHCTBHHY Tel.
5
6.



OnpeﬂeneHHe IMMIIOTHOCTH TBépJIOl"O TEJa.

OmnbIThl, NEMOHCTPHPYIONIME 3aBHCHMOCTh pPacTSKeHHSA (Iedopmars)
MpYy>XUHBI OT IPUJIOKEHHON CUIIBI.

OI'IBITI)I, AEMOHCTPHUPYIOIIHUE 3aBUCHUMOCTD CHJIbBI TP€HHA CKOJIbACHHA OT
B€Ca TCJIa M XapaKTepa CONMMPHUKaCaIOIIUXC s I'IOBerHOCTeﬁ.

Paszgen 4. lapnenne TBEPABIX TeJl, JKAAKOCTEH H ra3os.

HaBnenre. Crioco6bl yMeHbIICHNS U yBeIHYeHHs NaBleHns. [laBiIerne raza.
3aBMCHMOCTh [JaBIEHHS Ta3a OT 06BEMa, TeMriepatypbl. Ilepenaga naBneHus
TBEPABIMH TE€JIaMM, XUAKOCTIMH M Ta3aMH. 3akoH llackani. [IHeBMaTHZecKme
Mall¥HBL. 3aBHCHMOCTL [ABIEHHUS >XKUIKOCTH OT rmyOunsl. [ HapocTaTHYeCcKwH:
napazokc. Coobmaromuecs cocyusl. [ uapapinyecKie MeXaHA3MEL

AtMochepa 3emin H atMocdepHOe aapneHHe. [IpHUYHHEI CYMIECTBOBIHHS
BO3AyMHOH o0onouku 3emmu. Ombir Toppuuenmn. M3meperne atmocdepsoro
NaBJIeHHs. 3aBUCHMOCTh aTMOC(HEPHOTO JNABJIEHHS OT BBICOTHI HaJ YPOBHEM MODX.
IIpubopsl 115 M3MepeH¥s aTMOC(EpHOro NaBIeHHUS.

JleficTBHE JXHIKOCTH ¥ rasa Ha IOrPYXEHHOE B HHX TelO. BEITaIKHBarOmas

(apxumenoBa) cuia. 3akoH Apxumena. [lnaBauue Te. Bo3ayxomnnaBasze.
Hemoncmpauyuu.

e e D B

3aBUCHMOCTB J]aBIIEHUS ra3a OT TEMIIEPATYPEL.

Ilepenaya naBaeHUs JKUOKOCTHIO H Ta30M.

Coobmaromuecs cocy ibl.

['unpaBnydeckuii mpecc.

IIposiBnenune nelcTBUs aTMOCGHEPHOTO AaBIICHHS.

3aBHCHMOCTH BBITAJIKHBAIOLIEH CHJIBI OT 00bEMA OTPYy)EHHOM YacTH Teaa
1 TUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBEITAJIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KHIKOCTH.
YcnoBHe IIaBaHUA Tell: IJIaBaHHE WK NIOIPY>KEHHE TeJl B 33aBHCHMOCTH OT
COOTHOUIEHUS INIOTHOCTEH Tella U XKUAKOCTH.

JlabopamopHnusle pabomol u onsimbl.

1

VccrnenoBanne 3aBUCHMOCTH Beca TeNla B BOJE OT 00BbEMa MOrpyXSHHOI B
KUJIKOCTb YaCTH Tela.

Ompenenenne  BBITAIKMBAIOMIEH CHIBL, JAeHCTBYIOMmIEH
norpyk&€HHOe B XKHKOCTb.

IIpoBepia HE3aBUCHMOCTH BBITAJIKMBAIOILIEH CHIIBI, NeHCTRYOMmEl Ha TeNo
B )XHMKOCTH, OT MacChl TeJa.

OnpIThl, JE€MOHCTPHpPYIOIME 3aBHCHMOCTb  BBITAJIKHBAIOIIEH CHIIBL.

AEHCTBYIOLIEH Ha TENO B XKHAKOCTH, OT 00BEMa NMOrpy xEHHO B XKHIKOCTD
YacTH TeJIa U OT IJIOTHOCTH KHJKOCTH.

Ha Telo,



5. KoHCTpyHpOBaHHE apeoMerpa  HIH KOHCTpyHpOBaHHe JIOAKH H

onpeaeneHne eé rPy30I0AbEMHOCTH.

Pasnen 5. Pa6oTa H MOIIHOCTD. IHeprus.

Mexanuueckas padbora. MOIHOCTB.

I[IpocTele MEXaHH3MBbl: PpBIYar, O/I0K, HAKJIOHHAsA IUIOCKOCTb. [TpaBuio
paBHOBecHs peraara. [IpuMeHeHue npasiia paBHOBecCHs ppldara K 6II0KY. «30J10TO€
IpaBUI0» MEXaHUKH. KI1JI npocThIX MEXaHU3MOB. ITpocThle MEXaHU3MBI B OBITY U
TEXHHKE.

Mexanuueckass dSHeprua. KuHernueckat H noTeHIMaIbHas JHCPTHUA.
[IpeBpaiieHue 0JHOIO BUAA MeXaHHIecKoi SHepruy B ApyToi. 3aKOoH COXpaHESHH
SHEpPruH B MEXaHHUKE.

Memoncmpayuu.

1. IIpuMepsl NIPOCTHIX MEXAHU3MOB.

Jla6opamopHyle pabomot u ONbLMDLL

1. Ompenernenue paGoOTH CHIIBI TPEHHS NP PABHOMCPHOM NBH)KEHUH TeJla 110

rOPU30HTAIBHOM IIOBEPXHOCTH.

2. HccnenosaHue yCIOBHHI paBHOBECHS phriara.

3. Mamepenue KI1J] HAKIOHHOH INIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHHs MEXaHI4eCKOH SHEPTUH.
8 KIIACC

Paznen 6. TenJioBble ABJICHHA.

OCHOBHBIE TIOJIOXKEHHS MOJIEKYIAPHO--KHHETUYECKOW TEOPHUH CTPOCHMS
pemecTsa. Macca H pasMepbl aToMOB M MONEKyJ. OIBITEI, TOATBEPXKAAOMIKE
OCHOBHBIE TI0JIOKEHHS MOJIEKYJISIPHO-KHHETUIECKOH TCOPHH.

Mogaeny TBEPOOrO, XHAKOTO H ra3oo0pa3sHOr0 COCTOSIHHMH BeIIeCTBa.
Kpuctanningeckue 1 amopdusie Tena. OObICHEHHE CBOWCTB ra30B, XKHUIKOCTEH U
TBEpIBIX TeN HA OCHOBE TMOJOXKCHHH MOIEKYJISAPHO--KHHETHYECKOH TEOPHH,
CMayMBanye U KalWUIApHbIE ABIeHMA. TeIIoBOe pacllupeHUe H CXKaTHe.

TemmnepaTypa. CBA3b TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO BMKCHHUSA
yactuy. BHyTpeHHss 5Heprus. CmocoObl M3MEHEHHS BHYTpPEHHeH 9SHEprHH:
TeruIonepeiada ¥ CoBepIeHne paboThl. BUBI TEIIONEPeIavu: TEMIONPOBOIHOCTS,
KOHBEKIIMS, U3IyYEeHHE.

KonauuecTBO TEIUIOTHL. Y/elnbHas TEIUIOEMKOCTH BemlecTBa. Termnoo6MeH H
TeIUIOBOE paBHOBecHe. YpaBHeHHe TeIUloBoro Oamaxca. IlnaBneHue H
OTBEpJCBAHHE KPHUCTAUIMYECKHX BEIUECTB. YENbHAS TEIUIOTa IIaBJIEHH.
[MapoobpazoBanne u koHAeHcauus. Mcmnapenue. Kunenue. YnenpHas Ttermora

napooOpa3oBaHMA. 3aBHCHMOCTh TEMIEPaTypbl KHIIEHHS OT aTMOC(EepHOro
JaBJICHUSL.

BnaxHocTs BO31yXa.




DHeprus TONJMBA. Y AeNbHAs TeIUI0Ta CTOPaHHA.
I[IpuHUMIBl PAGOTHl TETLIOBBIX neurareneii KIIJ[ TermioBoro JaBHIraTess.

TerioBbIe ABUrATEIH H 3aIIKTa OKPYKAIOLIEH CPENbI.
3aK0H COXpaHEHHUs ¥ IPEBpAlleH s SJHEPIUM B TEILUIOBBIX NIPOLIECCAX.

Jemoncmpayuu.

1

2
3
4,
5

6
7
8.
9

Ha6moneHre OpoyHOBCKOTO ABHKEHHS.

Habmonenve nuddysuu.

Ha6moeHre SBJIeHAH CMaYUBaHHS U KAMJIIAPHBIX SBJIECHUH.
HaGmoieHre TeniaoBoro pacliupeHus Tell.

M3MeHeHre NaBlieHHs ra3a IpH H3MeHeHHH o0béMa U HarpeBaHHUM HIH
OXJIAXICHHUU.

ITpaBuna u3MepeHus TeMIepaTyphl.

Bunel rennonepenaymn.

OxnaxxaeHre pu coBepLieHNH paboTsl.

Harpesanue npu coBepieHUH pabOTEl BHEIUHMMH CHIAMH.

10. CpaBHeHHUE TEILUTOEMKOCTEM pa3IHYHbIX BELECTB.

11. HaOmoneuue kunenus.

12. HabmogeHue MOCTOSHCTBA TEMIIEPATYPHI IIPH ILIABJIIEHHH.
13. Moeny TeIIOBEIX JBUIaTElIEH.

Jlabopamopmnsle pabomel u onsimol.

1.
2.
3L

OneITEI 10 00HAPYXKEHHIO JEHCTBHSA CHII MOJIEKYJIIPHOTO IIPUTSKEHHUS.
OmnBITEL 110 BBIPAIIWBAHHIO KPUCTAIUIOB TOBAPEHHON COJTH WIIH Caxapa.
OnBITHl 10 HAOJIONEHHIO TEIUIOBOTO PACHIMPEHMs a30B, JKHAKOCTEH H
TBEPABIX TEI.

OrnpezienieHre JaBieHKs BO3TyXa B OalIOHe IINPHIA.

OmneIThl, IEMOHCTPUPYIOIIHE 3aBHCHMOCTH HABJICHUS BO3yXa OT €ro
00b€Ma ¥ HarpeBaHUs MK OXJIAXKICHHS.

IIpoBepka rUmoTe3sl NMHEHHOH 3aBUCHMOCTH ATHHEI CTONGHKA XHUJIKOCTH
B TEPMOMETPUYECKOH TPyOKe OT TeMIepaTypsl.

HabmroneHne W3MeHeHHs BHYTPEHHeH OJHEPTHH Tena g pe3ynsTaTe
TEIlIoNepeNayd U pabOoTHl BHEIIHUX CHUJL.

I/IccnenuosaHne SIBJICHHS TEIIO0OMEHA NP CMELUMBAHWM XONOZHOH H
ropsiieil BOJIbI.

Ornpenenesve  KOMHYecTBa  TEIIOTHI, IIOJIYYEHHOTO

BONOH mpH
TEIUIOOOMEHE C HAarpeThIM MeTaUTHIECKHM TUITHHAPOM.

10. Onpenienienye yenbHOM TemI0OEMKOCTH BEIIECTRA.
11. McenenoBanue mpouecca HeapeHHs.

12. OnpesiesIeHHe OTHOCHTENBHOM BJIAYKHOCTH BO3/yXa.
13. Onpenenenye yneabHOM TEIIOTHI MaBNEHUS )91t



Pazgen 7. DJIeKTPHYECKHE H MATHHTHDIE SIBJIEHHUS.

Dnexktpusauus Tel. [lpa pona 3MEKTPHYECKHX 3apsAn0B. B3aMM0neIEICTBHe
sapsKeHHBIX ~Tel. 3aKOH Kynona (3aBHCHMOCTb CHIJIBI B3aUMOJCHCTBHUA
3apsUKEHHBIX TeJl OT BeJMYHHBI 3apA/I0B U PaCCTOAHAA MEXKY TeJIaMH).

Jnexrpuyeckoe mnone. Hampspk€HHOCTH 3JIEKTPHYCCKOIO IOJIA. [IpyHLIHI
CYIIePTIO3ULIMH HNEKTPHUECKUX HONeH (Ha Ka4ECTBEHHOM yPOBHE). )

HocHTeId 3JMeKTPHYECKUX 3apsIoB. DNeMEHTAPHBIA dIEeKTPUIECKUM 3apsil.
Crpoenre aToMa. [IpOBOTHMKM M JHIJICKTPHUKH. 3aKkOH COXpaHEHHsd
3JIEKTPUYIECKOro 3apsija.

DNEKTPHYECKHH TOK. YCIOBHS CyIIECTBOBAHWs 3JIEKTPHUECKOr0 TOKa.
VICTOYHEKH TOCTOSHHOrO TOKA. JIeHCTBHS OIEKTPHYECKOTO TOKa (TEeIIOBOE,
XUMHYECKOE, MAaTHUTHOE). DIIEKTPHUECKUH TOK B )KMIKOCTAX H rasax.

OnexTpudeckas Lemb. Cmwia Toka. OIEKTPHYCCKOE — HAIPKEHHE.
COIpPOTHBIIEHHE TIPOBOIHHKA. Y/IeIbHOE CONPOTUBIEHHE BEIIECTBA. 3aKOH Oma
Ui y4acTka nend. IlocnenoBaTensHoe U HapalienbHOe COSTUHEHHE TPOBOIHUKOB.

Pa6oTa ¥ MOIIHOCTh 3JIEKTPUYECKOTO TOKa. 3aKOH Ixoyns—Jlenna.
DNeKTpHYecKHe el U MOTpeOHTENH dIEKTPHYECKOi SHepruH B 66Ty, KopoTkoe
3aMbIKaHHE.

[TocTosHHBEIE MATHUTEL. B3anMoeitcTBIE MOCTOSHHBIX MArHUTOB. MarHuTHOE
nojie. MarHuTHOe mojie 3eMJIM M ero 3HaueHue Ui KM3HH Ha 3emie. OIbIT
Opctena. MarHUTHOe TIoJIe 3IeKTpU4ecKoro Toka. IlppMeHeHne 3eKTpOMaraHiuToB
B TexXHHKe. J{elicTBIe MarHUTHOT'O MOJI HA IPOBOJHUK C TOKOM. DJIEKTPOABUraTENh
IOCTOSIHHOTO TOKa. JICTonp30BaHME JJEKTPOABUTATEEl B TEXHHUYECKHX
YCTpOHMCTBaxX M Ha TPaHCIIOPTe.

Oneiter Papaznes. SIBneHHe 3MEKTPOMarHUTHON MHAYKIMH. [lpasuno JleHta.
DJeKTporeHepaTop. Crocobmr MOJIY4YeHH S BIIEKTPUYECKOM SHEPrHH.
DNEeKTPOCTaHIMK Ha BO300OHOBIIAEMbIX HCTOUHHKAX SHEPIHH.

Hemoncmpauuu.

DJeKTpU3anys Tell.

JlBa pojia 3MEKTPUIECKHUX 3apsOB M B3aMMOMIEHCTBHE 3apsHKEHHBIX TEIL.
VY CTpoHCTBO U 1efICTBHE 3IIEKTPOCKOIIA.
DJIEKTPOCTAaTUYECKasl HHIYKIIHA.

3aKOH COXPaHEHHMS NEKTPHIECKUX 3aPSIOB.
ITpOBOAHMKY U TUDIEKTPHKH.

MopenupoBaHne CHIOBBIX THHHM SJIEKTPHIECKOTO MOJS.
M cTOUHHKH OCTOSHHOTO TOKA.

HeACTBHUA 1eKTPHYECKOr0 TOKA.

10. DNEKTPUYECKUH TOK B )KHIKOCTH.,

11. "a30Bblif pasps.
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12,
13,
14.

3aMepeHue CUIIBl TOKA aMIIEpPMETPOM.
V3MepeHuHe 3IeKTPHYECKOTr0o HapsHKEHUS BOJIETMETPOM.
PeocTaT ¥ Mara3uH CONPOTHUBIIEHHH,

15. BzauMo1eiCTBHUE MOCTOSIHHBIX MAarHUTOB.
16. MO)IGHHpOBaHPIe HEBO3MOXKHOCTH pa3geICHHUs ITOJCOB MaruuTa.

17
18
19
20
21
22
23
24

25

. MonenupoBaHHe MarHUTHAIX I10JIEH MOCTOSHHBIX MarHUTOB.

. OneIT Opcrena.

. MarauTHOe IoJjie ToKa. DJIeKTPOMAarHuT.

. JleficTBHe MarHUTHOTO II0JIs HAa IIPOBOAHMK C TOKOM.

. DNEKTPOBUTraTENb IIOCTOSHHOTO TOKA.

. UccnenoBanue siBeHUS NIEKTPOMAarHUTHON HHIYKITHH.

. Oneiter @apagpest.

. 3aBHCHMOCTh HaNpaBlieHHs HHAyKIHOHHOTO TOKa OT YCIOBHH ero
BO3HUKHOBEHHSI.

. DJIEKTPOTeHePaTOp MOCTOSHHOTO TOKA.

JlabopamopHbie pabomol u onsimesl.

1,

o v s oW

10.
11.

12,

13.

14

OneiTel 10 HAONIONEHHMIO JJIEKTPH3alMH Tel MHAYKIHEH H IpH
COIIPUKOCHOBEHHH.

HccnemoBanue OeHCTBUS DJJIEKTPUYECKOrOo IO HAa INPOBOJHHKH H
IU3JIEKTPUKHY.

C6opka 1 mpoBepka paboThl JIEKTPHIECKOH LIENIH IIOCTOSIHHOI'O TOKA.
3MepeHHe B peryJIHpOBaHUe CHIIBI TOKa.

M3mepeHue U peryJMpOBaHHE HANIPSKSHMUS.

HccnenoBanye 3aBUCHMOCTH CHIIBI TOKA, HAYIIErO 4epe3 Pe3HCTOp, OT
COIPOTHBIIEHHS PE3UCTOpPa M HAPSIKEHHS Ha PE3HCTOPE.

OnBITHI, JIEMOHCTPUPYIOIIHE 3aBHCHMOCTD 3NEKTPUIECKOTO
CONMpPOTHUBIEHHS INPOBOJAHMKA OT €ro MJIHHBI, IUIONIAAX IIONEPEYHOIO
cedyeHHs ¥ MaTepHaa.

[IpoBepka NpaBHia CIIOKEHHS HANPSIKEHHMH IIPU IIOCIEIOBATEIHHOM
COEIHMHEHHUH JIByX PE3HUCTOPOB.

[IpoBepka mpaBuia AN CHABl TOKa IPH IApallIeIbHOM COENHHEHHH
PE3UCTOPOB.

Onpenenerne paboTEI 2JIEKTPHIECKOTO TOKa, HAYIIETO Yepe3 pe3HCTop.
OmnpeneneHre MOIIHOCTH JJEKTPHYECKOIO TOKA, BBIENIeMON Ha
pPE3UCTOpE.

WccnenoBatne 3aBHCHMOCTH CHJIBI TOKA, HAYIUETO yYepes JaMIIOUKY, OT
HaIpsDKeHHUs Ha Hel.

Onpenenenue KII1/] narpeBatens.

. MUccnenoBanre MarHUTHOTO B3aUMOJAEHCTBHUSA NOCTOSHHBIX MarHHTOB.



15. FI3y4eHHe MarHUTHOT'O MOJIS MOCTOSHHEIX MarHuTOB IIpU UX 00BEIUHEHUH
U pa3leseHuH .

16. MccnenoBanue neicraus STIEKTPHIECKOro TOKA Ha MATHUTHYIO CTPEJIKY.

17. ONBITEI, IEMOHCTPHUPYIOLUIHE 33BHCHMOCTE CHJIBI  B3aUMOJEHCTBUS
KaTyIIKHA C TOKOM U MarHHUTa OT CUJIBI TOKA U HalpapJIeHHs TOKA B KaTYLIKe.,

18. MI3y4yeHHe NeiCTBUS MarHUTHOTO IO/ Ha IIPOBOJHHK C TOKOM.

19. KoHCTpyHpoBaHie U n3ydeHue paboThI aNeKTpoABUTaTeIS.

20. Mamepenue KITJ] 3JIEKTPOJBUTaTEIHHOM YCTAHOBKH.

21. ONBITEL TI0 HCCIENOBAHHIO SBJICHUS AJIEKTPOMAarHUTHOM HMHIYKIHH:

HCCJICMOBaHHE H3MEHEHUH 3HaYeHUs H HallpaBIICHUsS HHIYKIIHOHHOI'O
TOKa.

9 KJIACC

Paznen 8. Mexannueckue sipiiennsi.

Mexanudeckoe mBmxenwe. MarepnaneHas Touka. CHcTeMa oOTCYéTa.
OTHOCHTETBHOCTD MEXaHHYECKOTO BMKEHMUS. PaBHOMepHOe mnpsiMoNHHENHHOE
ABIKeHUe. HepaBHOMepHOe mpsMoNMHEHHOEe IBMKEHHE. CpenHsAf U MrHOBEeHHas
CKOpPOCTb TeJla MPU HEpaBHOMEPHOM IBIKEHHH.

Yckopenue. PaBHOyCKOpeHHOE NpAMONMHENHOE NBIKEHHE. CBobommHoe
naneHue. OneiTe! [Nanunes.

PaBHOMepHOe NBMXeHHe IO OKpyx)HocTH. Ileprox u wacrora obpanieHus.
JlnHelHas u yriosas ckopoctd. LleHTpocTpeMuTensHOe YCKOpeHHe.

Iepsiit 3axon Hetotona. Bropoit 3akon Hetotona. Tperuit 3axon HeroToma.
IIpyHLIKI CYTIEepIIO3HUIIHH CHIL.

Cuna ynpyroctu. 3akon I'yxa. Cuita TpeHus: cuita TpeHus CKOJIBXXEHHS, CHIIa
TPEHHUs TIOKOS, IPYTHe BUABI TPEHHUS.

Cuna TSXKECTH M 3aKOH BCEMHPHOIO TATOTEHHS. YcKopeHue cBOGOIHOTrO
najgeHus. JimikeHue ruraHetr Bokpyr Comnua. IlepBas kocMmueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecHe MaTepHanbHON TOYKH. AGCONIOTHO TBEpIOe Teno. PaBHoBecHe
TBEPZOro TeJla ¢ 3aKPerIEHHON OChO BpallleHHus. MOMEHT CHITEL. LleHTp TsxKecTH.

Mmnynec Tena. Msmenenne mMmynsca. UMmmynee cuisl. Bakoy COXpaHEeHHA
UMITybca. PeakTHBHOE ABHIKEHHE.

Mexannueckas pabora u MomHocTh. PaboTa cun TSDKECTH, YIpPYrocTH,
Tpenus. CBaA3b SHepruu u pabotsl. [ToTeHUMaNbHAS SHEprUs Tena, MOJHATOIO Haj
TNOBEPXHOCTHIO 3¢MJIH. IToTeHUMaNbHAS SHEPTHs CKATON NIPY)UHBL KHHeTHecKas

dHeprus. Teopema o KuHETHUECKOH dHepruy. 3aKOH COXPAHEHHS MeXaHMYEeCKOil
3HEPIHH.

Hemoncmpayuu,
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10.
11.
12.
13.
14.
15.
16.

HabmroneHne MexaHMYeCKOro OBHXKEHHUSA Tejla OTHOCHTEIBHO pasHbIX TeEJl

OTCYéTa.
CpaBHeHHE MyTeld W TPaeKTOpHM IBHXKEHHsS OJHOr0O M TOrO K€ Tejla

OTHOCHTEJIHO pa3HBIX TeN OTCYETA.

M3MepeHne CKOPOCTH U yCKOPEHHS NIPIMOIHHEAHOTO ABIKEHHA.
HccnenoBadie IPH3HAKOB PaBHOYCKOPEHHOTO IBHXKEHHA.

Hab6mromenne ABMXEeHHS Tejla 110 OKPYKHOCTH.

Ha6roiesne MexaHHYeCKUX ABJIEHHH, IPOMCXOIIIIUX B CHCTEME OTCUETa
«Tenexxka» mpu eé paBHOMEPHOM H YCKOPEHHOM JIBH)KEHHH OTHOCHTEIBHO

KabHuHeTa U3UKH.
3aBHCHMOCTb YCKODEHHs Tella OT MAcChl Tejia ¥ JEeHCTBYIOLIEH Ha HEro

CHIIBL.
Hab6nroneHue paBeHCTBa CHJI PU B3aUMOJAEHCTBHH TEIL.

Hzmenenue Beca Tena Npu YCKOPEHHOM IBHXXEHHH.

ITepenaya uMITynbsca IpH B3aUMOAECHCTBHH TeJl.

[IpeobpazoBaHus 3HEPTHH IPH B3aUMOJEHCTBHH TeJl.

CoxpaHeHue HMITYJIbCa IIPH HeYTIPYTroM B3aUMOIEHCTBHU.

CoxpaHeHHe HMITYJIbca [P aGCOFOTHO YIIPYTOM B3aMMOAEHCTBUH.
HaburoneHre peakTUBHOTO IBHKEHH.

CoxpaHeHHEe MEXaHHYECKOM 3HEPIUH TIpH CBOOOIHOM MaJEHHH.
CoxpaHeHHe MeXaHUYECKOH SHEPTHH IIPH IBI)KEHUH Tejla O] IeHCTBHEM

IIpYXHHBL.

JTab6opamopHsie pabombl U ORbLHbL.

1.

KOHCTpYHpOB&HHe TpakKTa Ui pasroHa H JlaJlbHEHIIIErO PaBHOMEPHOT'O

JIBHIKCHHS IIAPHKA HWIH TEJIEXKKH.
OrmpeneneHne CpeqHEH CKOPOCTH CKOJNBXEHHS OpycKa HIIH IBHXKEHHA

[IapHKa TI0 HAKIOHHOM IUIOCKOCTH.
Ompeje/leHHe YCKOpeHHs Tela NPH PaBHOYCKOPEHHOM [BMXKEHHH IIO
HAKJIOHHOM IIOCKOCTH.

WccrenoBaHHe 3aBHCHMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM

JBHYKEeHHH 0e3 HayalbHOH CKOPOCTH.
[IpoBepka THIOTE3bl: €CIH IIPH PABHOYCKOPEHHOM JABHXKEHHH 0e€3
HayaJpbHOM CKOPOCTH IIyTH OTHOCATCS KaK psl HEYETHBIX YHCEN, TO
COOTBETCTBYIOILHE POMEXYTKH BPEMEHH OMHAKOBEL.

HccnenoBaHHe 3aBHCHMOCTH CHIBl TPEHHUA CKONIBXKEHHS OT CHJIBI
HOPMaJIFHOTO JIaBJICHHSI.

Onpenenenue ko3¢ uLHeHTa TPEHHS CKOJIBXKEHHS.

Onpenenenue xECTKOCTH NPYKHHBI.



9. Omnpenenenuie pabOThI CHIIbI TPEHHUS IPU PABHOMEPHOM JBHIKEHHH TeJa 110
TOPM30HTAIBHON TTIOBEPXHOCTH.

10. Ompenenennde paboThl CHIBI YOPYrOCTH MpH MOABEME TIpy3a ¢
HCIOJIBL30BaHUEM HEIOABMIKHOIO M IIOABH)XHOI'O OJIOKOB.

11. M3yueHue 3aKkoHa COXpaHEeHUS SHEPTHH.

Pa3zpen 9. Mexanuyeckue Ko1e0aHHA H BOJIHDI.

KonebarensHoe npmxenue. OCHOBHBIE XapaKTEPHUCTUKH KONeOaHHMU: IIEPHOL,
4acToTa, aMIUIUTyAa. MaTteMaTuueckuil u npyxuHHBIH MasTHUKY. [IpeBpalneHue
3HEPIUHU IIPH KoJie0aTeIbHOM ABHXECHHH.

3atyxarouqe — KojneOaums.  BuiHyxmeHdele — komeGaHusA.  PesoHaHc.
Mexannueckne Bonubl. CBoiicTBa Mexanuueckux BojJH. IIpogonbHble H
NOMEepeYHble BONMHBEL. JIMMHA BOJNHEI M CKOPOCTh €€ pPaclpOCTPaHCHHI.
MexaHnudeckue BOJHEI B TBEPIOM TeJI€, CEHCMHUYECKHE BOHBIL.

3Byk. I'pomkocTs 3Byka u BeicoTa ToHa. OTpaxeHue 3Byka. MH(pasByk H
yJIBTPa3BYyK.

Hemoncmpayuu.

1. Habmonenue konebGaHuil Tenm mopm [eHCTBHEM CHIBI TSXKECTH H CHIIBI
YIPYTOCTH.

HabmoneHnue konebanuii rpy3a Ha HUTH U Ha IIPY>KHHE.

Hab6mroneHue BEIHYXAE€HHBIX KoeOaHMi U pe30HaHCca.

PacmpocTpaHeHue IpoIoIbHBIX U IONEPEYHBIX BONH (Ha MOJENH).
Ha6roieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCTOTEHI.

. AKyCTUYECKHHI PE30HAHC.

JI abopamopHble pabomsl U ORbIMbL.

1. OmpepmeneHue 4YacTOTHI M MEPHOAA KojleOaHWM MaTeMaTH4ecKOro
MasiTHUKA.
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OmnpeefieHre 4acTOTh! U IEpHO/a KoneOaHu# IpyKUHHOTO MasTHHKA.

3. HccnemoBaHue 3aBUCHMOCTH Ieproja KoneGaHui IIOgBeIEHHOro K HUTH
rpy3a OT AJIMHBI HUTH.

4. VccnenoBaHue 3aBHCHMOCTH IlepHoja KonebaHuit NpyXHHHOro MassTHHKA
OT Macchl rpysa.

5. TIpoBepka HE3aBHCHMOCTH TepUOAa KojebaHWi rpysa, MOABEIIEHHOTO K
HUTH, OT MacChl Irpysa.

6. OmbITbl, MAEMOHCTPHPYIOILME  3aBHCHUMOCTh  mepuoja  KoieGaHWH
Mpy’KUHHOTO MAsATHHKA OT MacChl Ipy3a H XECTKOCTH NPYI>KHHBEL.

7. V3amepeHHe yCKOpEeHHs CBOOOIHOIO MaeHHSsI.

Paznen 10. DeKTpoMarHuTHoe 1noJjie H 3JIeKTPOMArHHTHbIE BOJIHbI.



OJIEKTPOMarHuTHOE  IojJie.  ODJIeKTpOMarHuTHele  BoOnHBL. — CBoMcTBa
3NIEKTPOMAarHUTHEIX BOJH. Illkana sjekTpoMarHUTHBIX BOJMH. Mcmonb3oBaHue
3JIEKTPOMAarHUTHBIX BOJH I COTOBOM CBSI3H.

ONeKTpOMarHuTHas mpupona ceeta. CKOpocTh cBeTa. BOJIHOBEIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBolicTBa 3NMEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jabopamopnsie pabomol u onvimol.

1. M3ydeHue CBOMCTB 3JIEKTPOMATHHTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Paznen 11. CBeToBbBIE SIBJIEHHUS.

JlygyeBass  momens  cBera.  HMcrounuku — cBeta.  [IpsMosIMHEHHOE
pacnpoctpanenue csera. 3atMerus Conaua u JIyner. Otpaxenue cera. [Lnockoe
3epKao. 3aKOH OTpaXKeHHUS CBETA.

IIpenomnenne cBeta. 3akoH MpelOMIIEHHS cBeTa. 1IoNHOE BHYTpEHHeEe
oTpakeHue cBera. Mchnonb3oBaHHE TMOJHOTO BHYTPEHHErO OTPaXX€HUA B
ONTHYECKUX CBETOBOJIAX.

JIunza. Xop ydeit B muH3e. OnTHYeckas cucreMa ¢oToanmnapara, MEKPOCKOIa
U Teneckomna. [ a3 kak ontudeckas cucrteMa. BIn3opyKocTs M TalbHO30PKOCTE.

Pasnoxxenue Oemoro cBeta B cnekrtp. Omneitel Herotona. CrnoxeHue
CIEeKTpaJbHBIX IBETOB. JlHcriepcHs cBeTa.

Hemoncmpayuu.

[TpsiMOTMHEHHOE paclipOCTpaHEHHE CBETA.

OtpakeHue cBeTa.

ITomyueHne H300paKeHHH B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3e€pKaiax.

[IpenoMieHue cBeTa.

OnTUYeCcKHH CBETOBO.

Xon mydeil B coOuparoliei munse.

Xon Jiydeil B pacceHBaroleH JTHH3E.

ITony4yeHne H300paXKeHUH ¢ TOMOILBIO JIHH3.

Ipuanun neicTBys GoToannapara, MUKpOCKOIIa H TeJIECKOMA.

10. Mopaens riasa.

11. PaznosxeHue 6e0oro cBera B CIIEKTP.

12. IToyuyenue 6e0oro cBera Ipy CIOXKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamoprubie pabomul u onvimol.

1. HccnenoBaHue 3aBMCHMOCTH YTJIa OTPaXKEHHS CBETOBOIO Jiyya OT yI/a
najeHus.

2. Mzyuenne XxapaKTepHCTHK W300pakeHHs NPEJIMETa B ILIOCKOM 3epKaJle.
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3. Hccnenosanue 3aBucumoctH yria NPEJIOMIICHHSA CBETOBOTO JIy4ya OT yIiia
NaZIcHHs Ha FPAHKIE «BO3MYX—CTEKIION.

4. Tlomyyenue H300paXkeHHUH ¢ TOMOIIBIO coOuparoIel JTUH3EIL.
Onpenenenue $hoxycroro PaCCTOSHMA U ONTHYECKOH CHIIBI cOoOMparowieit
JIMH3HL.

6. OIIBITEI TT0 Pa3IOKEHHUIO GEJIOr0 CBETA B CIIEKT.

OmBITE O BOCHPHATHIO 1[BETa IpefMeTOB IOpH MX HabIIOJEHUH Yepe3
[BETOBEIE (DUIBTPEI.

Pasnen 12. KpantoBbie siBnenus.

Omerter Pesepdopna v mianerapuas mMomens atoMa. Mogpens atoma bopa.
Hcryckanue u normnomenue ceera atomom. KpanTsy, JluHeiiuatsie CIEKTPBEL.

PannoaxtusHoCTs. Anbda-, Gera- u ramMma-usiaydeHus. CTpoeHHe aTOMHOTO
anpa. HykinoHHas Mogmens aToMHOro anpa. HM3zoromel. PagnoakTHBHEIE
Ipesparenus. Ilepruon nomypacraia aToMHBIX szep.

AnepHsie peaxiuu. 3aKoHEI COXpaHeHHS 3apsIOBOrO M MacCOBOI'O YHCET.
OHEeprus CBA3M aTOMHBIX snep. CBsA3b Maccel U dHeprud. Peakiuu cHHTe3a W
neneHus snep. Mcerounuku snepruu ConHna u 38837,

JlnepHas sHepreTuka. JIeCTBUA pagHMOAKTUBHBIX H3IIyYEeHUH Ha JKHUBBIE
OpraHU3MEI.

Hemoncmpayuu.

1. CHexTpbl H3Ty4eHHS H IOMIOLIEHHUS.

2. CnexTpsl pa3INYHbIX Ta30B.

3. CoexTp BomopoJa.

4. HabmroneHue TpexoB B kamepe Buiscona.

5. Pabota cuéTurKa HOHU3HPYIOIINX U3TyYEHHH.

6. Perucrpanus u3iy4eHus NPUPOJHBIX MUHEPAIOB U NPOIYKTOB.

JlabopamopHusie pabomol u onslmbl.

1. HabmrofieHNe CIUIOMIHEIX H IHHEHYATBIX CIIEKTPOB M3y IeHHS.

2. HccrenoBaHue TpeKOB: HM3MEPEHHE SHEPIHH YaCTHIBI 10 TOPMO3HOMY

nyTH (1o ¢poTtorpadusm).

3. HM3mepeHue paaroakTUBHOrO (QoHa.

IloBTOpPHTEILHO-00001AOLIMI MOIYJIb.

IToBTOpHTENBEHO--0000AIOIIMA MOYJIb IPEHASHAYEH I CHCTEMATH3ALMH
1 0000IEeHHs IPEMETHOTO COAEPIKAHHA U OIBITA I€STENbHOCTH, MPHOGPETEHHOTO
MpY U3y4YeHHH BCETO Kypca (H3MKH, a TakKe I NMOATOTOBKH K OCHOBHOMY
TOCYIapCTBEHHOMY 3K3aMeHy 1o ¢mu3uKe Uid 00y4aroIMXcs, BHIOpABIIMX 3TOT
y4eOHBIN npeaMer.

[Ipy ¥3yyeHHH NaHHOrO MOAYJsA PEalH3yIOTCS H CHCTEMAaTH3HMPYIOTCSA BHIbI
NIeSITEeIBHOCTH, HA OCHOBE KOTOPhIX 06ecreyrBaercs MAOCTHXKEHHE [TPEIMETHEIX H



METANPEAMETHBIX  TIIAHAPYEMBIX — Pe3yNbTaTOB  ofydeHHs,  (OPMHpyeTcs
CCTECTBEHHOHAYYHAs 'PAMOTHOCTh: OCBOEHHE HAYYHBIX METOLOB HCCEeNOBAHHUS
SBJICHMH MNPUPOABI M TEXHWMKH, OBNAJEHHE YMEHHSMH OOBACHSTH busnyeckue
ABICHUA, TIDUMEHSA IIOTYyYCHHBIE 3HAHMS, pelIaTh 3afadd, B TOM YHCJe
KaueCTBEHHBIE H IKCIIEPUMEHTAIBHEIE.
[IprHIHMIHANBHO NeSTeNbHOCTHBIN XapaKTep HAHHOTO paszena peanu3yercs 3a
CUYET TOro, YTO 00YYAIOIMECS BEIIOJHAIOT 3aJaHHS, B KOTOPBIX UM IIpeJJiaraeTcs:
Ha OCHOBC IONYyYCHHBIX 3HAHMH pacllO3HABaTh M HAy4HO OOBACHATH
bu3HYeCKHe SBICHUS B OKPYIKAOILIElt IPHUPOJE U IIOBCEIHEBHOMN JKHU3HU;
HCIIOMB30BaTh HAYYHbIC METO/bI HCCIIENOBaHMS (GH3MIECKUX SBJIEHMH, B TOM
HHCIIE U1 IPOBEPKH IMIIOTE3 U MOy YSHHS TEOPETHIECKHX BBIBOMIOB;
OOBSCHATh HAy4HBIE OCHOBEI HAMOOJNEe BAKHBIX NOCTHXKEHHIL COBPEMEHHBIX
TeXHONOTHH, HANPUMeP, PAKTHYECKOrO HCIIOIb30BaAHMAS PA3IHYHBIX HCTOUHAKOB

SHEPrHH Ha OCHOBE 3aKOHA NPEBPAIlEHHS U COXPAaHEHHS BCEX M3BECTHBIX BHIOB
SHEepPrHHu.

IUIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOTPAMMBI IO
P®HU3HUKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

W3sy4enne GU3MKH Ha ypOBHE OCHOBHOI'O OBINETO 00pa3oBaHUs HAIPABJIEHO
Ha NOCTHXXCHHE JIMTHOCTHBIX, METANIPEAMETHBIX M PEAMETHEIX 06pa30BaTeIbHbIX
Pe3yJIbTATOB.
B pesynbTaTe u3y4eHHs GU3UKK HA YPOBHE OCHOBHOT'O 06IIEro obpaszoBanus

y oby4aromerocss OyZyT cOPMHUPOBAHBI CEMYIONUE TAIHOCTHEIE pe3yJIbTaTHl B
YaCTH:

JInuHOCTHBIE pe3yabTaThl OCBOEHHS OCHOBHOIL o0pa3oBaTensHOM IIPOTpaMMBI

o0y4aromumucs (Ha ocaoe @I'OC 2021 r.) 0TpaXkaroT rOTOBHOCTE oOydJarommxcs

PYKOBOACTBOBATBCS CHCTEMOM ITO3UTHBHBIX LIEHHOCTHEIX OpPHEHTAallHH |

pacIMpeHHe OIbITa NEATENBHOCTH Ha €€ OCHOBE M B INPOLECCE pealu3alyH

OCHOBHbBIX HaIlpaBJIC€HUH BOCIIUTATENLHOMN NeATeIbHOCTH.

B uwacmu gusuueckozo eocnumanus, Gopmuposanus KYlemypu: 300po6va U

IMOYUOHANLHO20 ONA2ONONYYUA:

— OCO3HaHHUE LIECHHOCTH JXU3HH;

— OCO3HaHHe MOCJIEICTBHH U HENPHATHE BPEIHBIX IPUBBIYEK (ynorpebnenus

JIKOroJisi, HAPKOTHKOB, KYPEHHs) U HHBIX HOPM Bpeaa [ist (pH3HIecKoro

1 MCHXUYECKOr0 3/10POBbS;

— cobmoaenne npaBui1 GE30MaCHOCTH, B TOM YHCIE HABBIKOB 6e3onmacHoro

NIOBE/IEHUA B MHTEPHET-cpeJe;

— CIOCOOHOCTh afanTHpOBAThCS K CTPECCOBBIM CHTYALHAM M MEHSIOILIHMCS

COLMAIbHBIM, HH(OPMAIMOHHBIM M IPUPOJHBIM YCTOBHAM,

B TOM 4YHCJIe OCMBICJIsIsE COOCTBEHHBIMN OIBIT H BEICTPAHMBAS NAaNbHeHIHe LEJTH;



— YMEHHE NpHHHMAaTh cebsa u APYyTHUX, HE ocyxnas,

~ YMEHHME OCO3HABATh OMOLMOHANBHOE COCTOSIHHME ces M Apyrux, YMEeHHe
YTPaBJIATE COOCTBEHHBIM SMOLIMOHAIEHBIM COCTOSIHUEM;

— C(HOPMHUPOBAHHOCTE HaBBIKA pedIIeKCHH, NPU3HAHHE CBOETO IpaBa Ha OLIKOKY 1
TaKOTo )€ [paBa IPYroro 4yeaoBekKa.

B uacmu mpyoosozo eocnumanus:

— MHTEPEC K MPaKTHYECKOMY H3YYeHHIO Mpodeccuii ¥ TpyAa pasiHdHOro pona, B
TOM HHCIIe Ha OCHOBE IPUMEHEHUs H3YYaeMOro IIPeAMETHOTO 3HAHHS,

— OCO3HAHHE Ba)XHOCTH OOYYEHMS Ha MPOTSIKEHHH BCEM XKU3HH IS yCIIeIIHOH
npodeccHOHaNBHON NesSTeNbHOCTH | Pa3sBUTHE HEOOXOUMBIX YMEHHH JIJIs 3TOTO;
— YBOXCHHE K TPYLy U pe3yJIbTaTaM TPY/I0BOM AesTeIbHOCTH.

B uacmu sxonozuuecrozo socnumanus:

~ OPHEHTallis Ha IIPUMEHEHHe 3HAHUH U3 COLMANBHEIX M €CTECTBEHHBIX HAYK I
PeIICHHS 3a1a4 B 0ONACTH OKpy)Xaromel cpemsl, IJIAHUPOBAHHS IMOCTYIKOB H
OUCHKH MX BO3MOXXHBIX MOCIIEACTBHH IJIsL OKPYXAOIIEH CpeIbl;

— IIOBBINICHHE YPOBHA OKOJOIMYECKOH KYJBTYpHI, OCO3HaHHE TINI0GAJBLHOrO
XapaKTepa 3KOJIOTHYECKUX NPOOIeM U ITyTel UX pellleHus;

— OCO3HAaHME CBOGH pONM KaK TIpaXKIaHHHA W MOTpeGUTeNns B YCJIOBHSX
B3aUMOCBSI3U NIPUPOJHOH, TEXHOIIOTHIECKOI! M COLIMANBHOM Cpe.

B uacmu npunamus yennocmu nayunozo nosnanus:

— OpMeHTalHsi B JEATENPHOCTH HA COBPEMEHHYIO CHCTEMy HAYYHBIX
IpeICTaBIeHUHA 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BHTHS 4EJI0BEKa, MPUPOILI H
ob1iecTBa, B3aMMOCBS35IX YeI0BeKa C IPUPOIHOM H COLMAILHOM cpenoit;

— OBJIa/IeHHEe A3BIKOBOH M YHTATENIbCKOH KyTBTYPOi KaK CPEACTBOM MO3HAHMS
MHPa;

— OBJIAJICHHE OCHOBHBIMH HABBIKAMH HCCII€[JOBATENBECKOH [eSTeNBHOCTH,
YCTaHOBKa Ha OCMBICIIEHHE OIIbITa, HaOMIONEHMH, ITOCTYNKOB CTpeMJIEHHE
COBEPUIEHCTBOBATE IIYTH [IOCTH)XXE€HHMS HHIMBHIYAIBHOIO M KOJJIEKTHBHOI'O
OJ1aronosyyus.

[TIpumenutenbsHo Kk @I'OC 2010 1. MOXXHO FTOBOPHTH O CBSI3H C NOCTHIKEHHEM
JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHMS OCHOBHOM 00pa3soBarensHoM IIPOrpaMMBI
OCHOBHOTo 0011ero o0pa3oBaHMs, OTPaXAIOIIHMX T'OTOBHOCTE M CIIOCOGHOCTE
obyvyaromuxcs K CaMOpasBUTHIO M JIHYHOCTHOMY CaMOOIpeeIEHHIO,
chOpMHpPOBAaHHOCTE KX MOTHBaUMM K OOyYeHHI0O U LeJIeHaNnpaBIeHHON
NIO3HABATEJIbHOH  NEATEIBHOCTH, CHCTEMBl 3HAaYMMBIX  COLHAIBHBIX |
MEUTMYHOCTHBIX OTHOLIEHHH, LIEHHOCTHO-CMBIC/IOBBIX YCTAHOBOK, OTPaKaIOIIHX
JAYHOCTHBIE M TpaXKJaHCKHE TIIO3ULMH B JCATENBHOCTH, COLMAJIbHBIE
KOMIIETeHLIMH, IPAaBOCO3HAHHE, CIOCOOHOCTh CTABHUTH LIENTH H CTPOMTH XKU3HEHHbIE



MIaHBl,  CMOCOOHOCTE K  OCO3HaHHUIO POCCHHCKOM  MAEHTUYHOCTH B
NOJMKYNbTYPHOM COLMYME, B TOM YHCJIE

«2) (OpPMHPOBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH H
CTIOCOOHOCTH O0YYAIOMMXCsl K CAMOPA3BUTHIO H CaM00Opa30BaHHIO Ha OCHOBE
MOTHBallMK K OOYYEHMIO W IO3HAHHUIO, OCO3HAHHOMY BBIOOpPY M IOCTPOEHHIO
JaNbHeHIIeH HHAMBHITYANbHON TPAEKTOPHH o6pa3oBanus Ha 6a3ze OPHEHTHPOBKH
B MHpe podeccuii 1 npodeccHoHANBHBIX NPEATIOYTEHHM, ¢ YIETOM YCTOHYHBEIX
TO3HABATENEHBIX HHTEPECOB, a TAKKE HA OCHOBE ()OPMUPOBAHHS YBAXKHUTEIBHOTO
OTHOIUCHHUS K TPYIY, Pa3BUTHS ONBITA Y9ACTHS B CONMATBHO 3HAYMMOM TPYIE;

3)  dopmuposame  uemocTHOrO MHPOBO33PEHHs,  COOTBETCTBYIOIIETO
COBPCMEHHOMY  YDOBHIO Da3BHUTHS HAayKd M OOIIECTBEHHOMH IIPaKTHKH,
YIHTBIBAIOIIETO COLUANBHOE, KyIbTYPHOE, A35IKOBOE, TYXOBHOE MHOroo0pasue
COBPEMEHHOTO MHpa; <...>

8) bopmupoBanue neHHOCTH 3710pOBOro U 6e3omacHOro 06pasa xu3ey; <...>

9) GopMHpoBaHHE OCHOB 3KOTOrHYECKOH KYJIBTYpEl, COOTBETCTBYIOIIEH
COBPEMCHHOMY ~ yPOBHIO ~ 9KOJIOTHYECKOTO MBIIUIGHHS, pasBATHE OIBITA

IKOIIOTHIECKH  OPHEHTUPOBAHHOH pedIIeKCHBHO-OLIEHOYHON ¥ IIPaKTHYECKOI
ACATEIIBHOCTH B )KM3HEHHBIX CUTYaIHAXY.

METAIIPEJIMETHBIE PE3VJIbTATHI

B pesynsTrare 0cBOeHHs IIPOrpaMMBI 1o (hu3HKe Ha YPOBHE OCHOBHOTO 0GIIEro
o0pazoBaHus y o0Oydarolmerocs OymyT cdopMupoBanbl MeTanpeaMeTHbIe
Pe3yILTaTERl, BKIIOYAIOIIHE I03HABATE/bHBIE YHIBEPCATLHEIE YYeOHbIE NEUCTBHA,

KOMMYHMKATHBHEIE ~ yHMBEPCANbHBIC — y4eOHble JIeHCTBHS,  peryJSTHBHbIE
YHHMBepCaJbHble yueOHbIE NeHCTBUS.

IlosHaBaTesbHbIE YHHBEPCAJILHbIE YUeOHbIE NeiicTBHS
basoevie nozuueckue deiicmeusn:
* BBUBIATE M XapaKTEPU3OBATh CYIIECTBEHHBIE IPHU3HAKM OGHEKTOB
(aBNEeHH);
® YCTaHaBIIMBATh CYIECTBEHHBIM NPU3HAK KIACCH(DHMKALNK, OCHOBAHKS IS
00001LIeHNS U CpaBHEHHH, KPUTEPHHU NPOBOJUMOIO aHATH3a;
e C YYETOM IIPEeNIOKEHHOH 3agadyd  BEBISBISTE 3aKOHOMEPHOCTH H
NIPOTHBOPEYHSA B pacCMaTpHBaeMbIX (haKTaX, NAHHBIX W HaOmoIeHUIX;
Mpejyarath KPUTEPUH ANIS BBISBICHUS 3aKOHOMEPHOCTEH 1 NPOTHBOPEYHI;

BBIABJIATE N€(PUUATEl HHOOPMALIMH, TAHHEIX, HEOOXOMUMBIX IUISL peleHus
NIOCTaB/IEHHOH 3a/1a4H;

* BBUBISTH NPUYUHHO--CJIEJICTBEHHBIE CBS3H IPH HU3YYEeHUH (H3NYECKHX
SIBJICHHH U NPOLIECCOB;



ACNATL  BBIBOBI C  MCMOABb30BaHMeM aej
YMO3AKIOYEHHIH 110 aHanormu,

husnuecknx Benmymy;
CaAMOCTOATEILHO BBIGHpPATh crocob pererus y4ebHoi dusnyeckon 3agaun

(CpaBHEHHe  HecKOIBbKHX BAPHAHTOB  pelleHns, BeiGOp Haubosnee
HOAXOZNALLETO € YYETOM CAMOCTOSTENBHO BhlaeeHHbIX KpHUTEpHEB).

YKTUBHBIX W MHAYKTHBHBIX
thopmynposats runotesss o B3aUMOCBAAX

bazoebie uccaeooeamenvckue oelicmeun:

MTPOBOJIUTE 10 CAMOCTOATENBHO COCTaBJICHHOMY IJIaHY OIBIT, HECIOKHBIH
bu3nyeckuii IKCMIEPHMEHT, HeOOIbIIIOE HCCleJOBaHHE 110 yCTAHOBIEHHIO
ocobeHHOCTEI 06BEKTA HU3y4CHHs, NIPHYUHHO-CJIEICTBEHHBIX CBA3eH U
3aBUCUMOCTeH 0OBEKTOB MeKTy coBOi;

OLCHHMBAaTbL HA IPHMEHHMOCTH M IOCTOBEPHOCTh  HH(pOpMaLHIO,
TOTYHCHHYIO B X0 HCCIeIOBAHHUS HITH 3KCIIEDUMEHTA,

CaMOCTOATENIbHO (OPMyYTHPOBaTh 060OMIEH S | BBIBOIBI TIO pe3yJibTaTam
MPOBEACHHOTO  HaOJIONEHHMS,  ONBITA,  MCCIENOBAHHS,  BIAZeTh
HHCTPYMEHTaMH OLEHKH [OCTOBEDHOCTH MONYYeHHBIX BBIBOZOB H
0600111eHHi;

[IPOrHO3MpOBaTh  BO3MOXKHOE€ [NalbHeHIlee pa3BHTHE (H3MIECKUX
NPOLECCOB, a TaK)Ke BBIABHIaTh IIPEANOIOKEHHS 00 X PA3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTaXx;

MCMOIB30BaTh BOMPOCH! KAK HCCIIEI0BATEIbCKUI HHCTPYMEHT [TO3HAHHSA,
¢popmynHpoBaTh BOMPOCH, GUKCHDYIOIIHE Pa3sphlB MEXIY peaTbHBIM H
)KeNlaTeJIbHbIM COCTOSHHEM CHTyallMH, OOBEKTa, CaMOCTOSTEILHO
yCTaHaBIMBaTh HCKOMOE U 1aHHOE;

¢opMHpOBaTh THMIOTE3y 00 HCTHHHOCTH COOCTBEHHBIX CYXIGHHH H
CYXIeHHH IpYrHX, apryMEeHTHPOBATh CBOKO MO3HIHIO, MHEHHE.

Paboma c ungpopmayuei:

[TpyMeHSTh pa3TH4Hble METO/Ibl, HHCTPYMEHTBI H 3aIIpOChI TIPH IOHCKE H
orGope HMH(pOpPMAIMH MIH JAHHBIX W3 MCTOYHHKOB C Y4&TOM
npeIoKeHHOH y4eOHOMH 3a/1auy U 3aJaHHBIX KPHTEPHEB;

BriGupath, aHaJIM3HPOBaTh, CHCTEMATH3HPOBATH M HHTEPIPETHPOBATH
MH(GOPMALIMIO Pa3THYHBIX BHAOB H (POPM TNPENCTABICHHS; HAXOLHTH
CXOJIHbIe apryMeHThI (IOATBEPHKAAIOLIHE HIIH OTNPOBEPratollHe OAHY H TY
e MJIe10, BEPCHIO) B pa3IHYHbIX HHYOPMALIHOHHBIX HCTOUHHKAX;
CaMoCTOATENbHO BBIOMPATh  ONTHMAIBHYIO (OpMY IpeACTaBlIeHHS
MHPOPMALUMKM M  WUTIOCTPHPOBATh PEIIAEMbIC 334 HECTOXKHBIMA
CXeMaMH, JHArpaMMaMH, HHO# rpapuKoil 1 HX KOMOHHALHAMH,
OueHuBaTh HaA&KHOCTb WHOOPMALMH 10 KPHTEPHAM, TNpPEUIOKECHHBIM
fefarori4eckuM paboTHUKOM HIH C)OpMYTHPOBAHHBIM CAMOCTOATE/IBHO,



D peKTUBHO 3aTIOMMHATE ¥ CHCTEMATH3HPOBATH nH(OpPMALIHIO.

KoMMyHHKATHBHbIE YHHBEpCAIbHbIC yueOHble JeHcTBHS

Obenue:

BEIpaXKaTh ce0s (CBOKO TOUKY 3peHHs) B YCTHBIX M TUCBMEHHBIX TEKCTaX;
B XOIe MWATOra M (MIM) MMCKYCCHH 3afiaBaTh BOIPOCEI IO CYIUCCTBY
06Cy)KIaeMOH TeMBl ¥ BBICKa3bIBATH H/IH, HALICICHHBIC Ha pelleHue
3amaud M Tojep)KaHue OraroxenaTesbHOCTH 0bIeHHs; COIOCTABIIATE
CBOM CYXIEHHS C CYXKICHHIMH Jpyrux y4acTHHKOB JAAJI0Ta,
0GHApYKUBATH Pa3IMuHe H CXOACTBO [IO3UITH;

MyONHdHO  TPEACTAaBIATH  Pe3yJbTaThl  BBIIOIHEHHOTO OIIBITA
(oKcrIepuMeHTa, HCCIEI0BaHHUs, IpOEKTa); CaMOCTOSTENBHO BEIOMpaTh
dopMaT BEICTYIUIEHHA C YYETOM 3ajad Ipe3eHTalHu H 0coOeHHOCTER
ayIUTOPHH ¥ B COOTBETCTBMH C HUM COCTABJIATH YCTHBIC M IHCHMEHHBIC
TEKCTHI C HCIIOB30BAHMEM HIUTIOCTPATUBHBIX MaTepHATIOB;

BOCTIDHHMMATh ¥ (OPMYJIMpPOBaTh CyXIEeHWs, BBIpaXaTb OSMOIMHM B
COOTBETCTBMM ¢ LEIAMH M YCIOBHAMM OOIICHHS; Ppacmlo3HaBaTk
HeBepbanpHEIE CcpelcTBa OOINEHMS, IOHHMATh 3HAYEHHE CONMATBHBIX
3HAKOB, 3HA4TH ¥ PACIIO3HABATH MPENOCHUIKA KOHGIMKTHBIX CUTYallud H
CMAr4YaTh KOHQIIUKTEL, BECTH II€PeroBOPEl; IOHHMATh HaMEPEHHA NPYTHX,
IIPOSABJIATE yBAKUTEIbHOS OTHONIEHHE K COOECENHUKY W B KOPPEKTHOM
dopme GOpMyIHPOBATH CBOH BO3PAKEHHUS.

PeryasiTHBHBIEe YHHBEPCA/IbHbIE y4eOHbIe NeHCTBHA
Camoopzanusayua:

BBISBJIATH MMPOOTEMBl B JKM3HEHHBIX M Y4eOHBIX CHTyaIusX, TpeOyrommx
IUTA pelleHns] GU3MIECKUX 3HAHMHI; CAMOCTOATENBHO COCTABIISTE AITOPHTM
permeHus GHM3MYECKOH 3aJa4yd HIM IUIaHA HCCIENOBaHHS C YYETOM
MMEIOLINXCA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBATh
npejiaraeMble BapHaHTH] PEIICHNH;

OPHMEHTHUPOBATBCS B  PasIMYHBIX IMOAXONAX TIPHUHATHS  pENICHHH
(MHAMBHIyaNbHOE, NMPHHATHE PEIUCHHS B IPYNNE, NPHHITHE pELICHAR

rpyImnoi);
AenaTh BIOOp M 6paTh OTBETCTBEHHOCTH 3a PEIlICHME.

Camoxonmpons:

B/aJIeTh CII0C06aMi CaMOKOHTPOIS, CAMOMOTHBALIMH ¥ pedIIeKCHH;
BHOCHTb KOPPEKTHBBI B IEATEIFHOCTh Ha OCHOBE HOBBIX 06CTOSATENBCTB,

U3MEHUBLIUXCS CHTyalllH, YCTAHOBJIEHHBIX OINMHOOK, BOSHUKIIMX
TPYJAHOCTEH;




* /[aBaTb anexBaTHyIO oueHKy cutyaruy u MpeJyIaraTh 1iaH eé u3MeHeHus,

YUHTBIBATh  KOHTEKCT M mpegBumeTs TPYAHOCTH, KOTOpBIE MOIyT
BOSHHKHYTL TPH peLUeHHH y4yeGHOl 3ajauw, aZlanTUPOBATh peEllleHHe K
MCHSIOIIMMCS  OOCTOATENECTBAM,  OGBACHSTE MPUYHHBI  AOCTHKEHUS
(HeIOCTHXKEHHSI)  pe3yNbTaToB ACATCILHOCTH,  [aBaTh  OLIEHKY
MPHOOPETEHHOMY OIIBITY, YMETh HAXOIUTE TIO3UTHBHOE B NPOH30LIEIIEH
CUTYaLIMH; OLCHUBATE COOTBETCTBHE Pe3yIIbTaTa LeNH U YCIIOBHSM.
IMOUUOHANIbHLE UHmMeNIeKm:

Pasnu4aTe, Ha3bIBATH M yHIPaBIATE COGCTBEHHEIM SMOLUSAMH U 3MOLMSIMHU
APYTHX; BBIABIATH M aHAIWU3UPOBATh MPUYHMHBI 3MOLHIA peryanpoBaTh
CNOCO0 BBIpaXKEHHS AMOILIUA.

IIPEAMETHBIE PE3YJIbTATHI

K xoHny o6yuenns B 7 knacce IIPEIMETHBIE pe3yIbTaThl Ha 6a30BOM ypOBHE
AOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTE Y 06y JarOIIHXCS YMEHHUIA:

HCIIOJIb30BaTh  IOHATHA: (U3HYECKHE M  XUMHYECKHE  SIBIICHHA,
HaOJIFOZIeHHe, SKCIIEPUMEHT, MOJENb, THIIOTE3d, €aUHMIIBI (171637 (S0 4% 0.
BEJIMYHH, aTOM, MOJIEKyJla, arperaTHble COCTOSHHS BellecTBa (TBEPIOE,
KHUIKOE, Tra3000pa3sHOe), MeXaHHYeCKOe [BW)KeHHE (paBHOMEpPHOe,
HEpaBHOMEPHOE, MPAMOJHMHEHHOE), TPAGKTOPHs, pPaBHOAEHCTBYIOMIAA
CHIIa, nedpopManus  (ympyrasd, — IUlacTH4ecKas),  HEBECOMOCTb,
COODIIAIOIIHECS COCYIBI;

pasnu4arh sABjIeHHs (OMdysHs, TEIUIOBOe ABH)KEHHE YaCTHI[ BEIECTBA,
paBHOMEpHOe  [BI)KEHHE, HEpPaBHOMEPHOE  [BIJKEHWE, WHEpIH,
B3aMMOJIEHCTBHE TeJl, PABHOBECHE TBEP/BIX TeN C 3aKPEIUIEHHON OCHIO
BpallleHHs, Ilepeiada AaBIeHHs TBEPABLIMHU TEIaMHU, XUIKOCTAMH U ra3aMHu,
aTMocepHOe IaBlieHHe, IUIaBaHHe TeN, IPEBPAaIleHHs MeXaHHYeCKOM
SHEPruH) MO ONMCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NYECKOe SIBICHHE;

pacrio3HaBaTh NpOABIEHHE H3YYEHHBIX (DU3HYECKUX SBIEHHH B
OKpY’KaloIlleM MHpe, B TOM YHCIE (HU3MYECKHE SIBJICHHS B anpoz[eu:
IpAMepsl JBHXKEHHSA C PAsIMYHBIMH CKOPOCTSAMH B XKHMBOH H HEXHBOH
npupone, JeHcTBHE CHIIBI TPEHHS B IPUPOJE H TEXHHKE, BIIHSHHE
aTMOC(hepHOro JaBJIeHUs Ha )KMBOW OPraHHM3M, IJIaBaHWE pHIO, pelYard B
Tesie yeJioBeKa, IIPH STOM IEPEBOAHTH IPAKTHYECKYIO 3a7ady B yueOHY!O,
BBIZIENIATH CYLECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUECKHX SBICHHUH;
OIUCHIBATh U3yYeHHbIE CBOHCTBA TN M (PU3HMYECKHE ABJICHHS, UCTIONB3YS
¢u3nyeckre BeIHYUHBI (Macca, 00bEM, INIOTHOCTD BeLLeCTBa, BpeMs, MyTh,
CKOpPOCTb, CpeJHSAs CKOPOCTb, CHJIAa YNPYTOCTH, CHJIa TXKECTH, BEC TeIa,



CHIIA TPEHUS, naBlieHHe (TBEpioro Tena, xu
’

AKOCTH, rasa), BeITa/IKMBaIOLIas
CcHuia,

e
MEXaHU3MOB, KHHETHYeckas u
HOTeHIIHaIII:Haﬁ SHEPrusi), NpH ONHUCAHUK NPaBUIIBHO  TPaKTOBATH
$usnueckuit cmpicn UCTIONb3yEMBIX BETMYHH, UX 0603HAYCHHUS €AMHHULIBI
dusMyeckux Benuum, HaXOIUTh (DOPMYJIBI, CBA3BIBAIOLIHE JaHHYI0
busuueckyio Benmmummy c APYTAMH  BEJIMYUHAMHM, CTPOMThL TIpaduku
M3YYCHHBIX 3aBUCHMOCTel (GU3HYecKuy BEJIMYUH,
XapaKTepH30BaTh CBOMCTBA TeN, (H3MYecKHe SBICHHS H IPOLIECCHI,
HCIIONIB3Yys MpaBujla CIIOXEHHUS CHII (BOOE onHO# mpsiMoii), 3akon I yKa,
3aKoH Ilackans, 3akon Apxumena, NIPaBHJIO paBHOBECHs pbryara (6Joka),
«30JI0TOC  NMpaBUJI0» MEXaHHKM, 3aKOH COXpaHEHHS MEXaHHYeCKOH
JHCPrMH, TIpH 3TOM JaBaTh CIOBECHYIO (OPMYIMDOBKY 3aKOHA H
3aIIUCBIBATh €70 MaTEMAaTHYECKOE BEIPAKEHHE;
OOBSICHATH PU3HMUECKHE SIBJICHHS, IIPOLIECCH] M CBOMCTBA TEJI, B TOM YHCJIE
M B KOHTEKCTE CHTyalM# MPaKTHKO-OPHEHTHPOBAHHOIO XapaKTepa:
BBIABJIATE MPHYHHHO--CIIEICTBEHHBIE CBSI3H, CTPOUTH O0BICHEHHE H3 1-2
JIOTMYCCKUX IIaroB C ONOPOH Ha 1-2 M3yueHHBIX CBOMCTBA (H3MYECKHX
SIBIICHHH, QU3NYECKHX 3aKOHA HIIM 3aKOHOMEPHOCTH;
pemarb pacd€THele 3ama4d B 1-2 gAeHCTBHA, MCHOONB3YyS 3aKOHBI H
GopMybl, cBA3BIBalOIME (GU3HYECKHEe BEIHYMHBI: HA OCHOBE AHAIH3a
YCJIOBHS 3a[a4M 3aIHCBIBAaTh KPaTKOE YCIOBHE, IOACTABIIATE (PU3HYECKHE
BEJTHYMHBI B (GOpPMyJbl ¥ NPOBOAUTH PACUETHI, HAXOIUTH CIIPABOYHEIE
IaHHbIEe, HEOOXONMMEIE MUl PELIEHHUS 3a1ad, OCHHBATh PEATHCTHYHOCTD
MOJTy4YeHHOH (PH3UYECKOH BENHYHUHEI,
pacrio3HaBaTh IpOOJIEMBI, KOTOPBIE MOXHO pEIINTh MpH MOMOIIH
(GHU3UUECKHX METOJOB, B ONIMCAHUH HCCIIEMOBaHHS BEIIENIATH IPOBEPAEMOE
npeArnonoxeHue (TUIOTe3Y ), pasuyaTh U HHTEPIIPETHPOBATH MOy YEHHBIA
pe3yJbTaT, HaXOJuTh OIIMOKHM B XOJ€ ONBITA, JAENaTh BBIBOJBI IO €ro
pe3ynbTaTaMm;
MPOBOAMTH ONBITHI 1O HAONIOJCHHIO (M3WYECKHX SBICHHH HIH
(hU3MUECKHX CBOHCTB Tell: (JOPMYIHPOBATH IIPOBEPAEMbIE IIPE/TIOIONKEHHS,
cOGHpATh yCTAHOBKY M3 MPEJIOKEHHOTO 060pyI0BaHH, 3aITHCHIBATE XOX
onplTa ¥ (POPMYJTHPOBAThH BBIBO/IBI;
BBITIOJIHATEL TIPAMBbIE W3MEPEHHs pPAcCTOSHHSA, BPEMEHH, Macchl Tena,
o6béma, CHIBI M TEMIEPATypbl C HCNONb3OBAHHEM  AHANOTOBBIX H
uudpoBeiX NpHOOPOB, 3anUCHIBATH MOKA3AHHA npuGopoB ¢ Yy4€TOM
3a1aHHOM aBGCOIOTHOM MOrPelIHOCTH H3MePEeHHH;



MPOBOMUTE HCCIENIOBAHHE 3aBUCUMOCTH O/IHOK (pu3nyeckoit BenuyuHEI ot
JpYro ¢ MCIOb30BaHHEM NpAMBIX HU3MEpeHUuit (3aBUCHMOCTH Iy TH
PABHOMEPHO IBUXKYILErocs Tella OT BpeMEHH IBISKEHMS TeJ1a, CHIIbI TPEHUS
CKOTILXKEHHUA OT Beca Tena, KavecTa o6paGoTKy IIOBEPXHOCTEH Ten u
HC3aBHCHMOCTH CHIIBI TPEHHS OT ILIONIANH CONIPUKOCHOBEHHSA TeN, CHJIbI
YOPYTOCTH OT yIJHHEHHS NPYKHUHEI, BBITAJIKUBAIOLIEH CHIIBI OT 00BbéMa
NOTPYXXEHHON YacTH Tela U OT IUIOTHOCTH JKHIAKOCTH, €€ He3aBHCHMOCTH
OT IJIOTHOCTH TeNa, OT IyOHHbL, Ha KOTOPYIO MOTPY>K€HO TeJo, YCIOBHi
[ITTABaHUA TeJl, YCIOBHH paBHOBECHs prer4ara ¥ 6JI0KOB), Y4aCTBOBAaTh B
NUTaHHPOBaHUM  y4eOHOro HCCNICNOBaHMA, COOMpAaTh YCTAHOBKY H
BBINOIIHATE M3MEPEHHS, Cilefyst NIPEANIOXKEHHOMY IIIaHy, (HKCHpOBAaTh
PE3YJIBTAaThl MOMyYEHHOH 3aBHCHMOCTH (QU3MYeCKUX BEIMYHH B BHJE
MPEITIONEHHBIX TabNUI M TpagHKoB, nenars BEIBOJBI I10 pe3ybTaTaM
HCCIIEIOBaHUS,

MPOBOMUTL KOCBEHHBIE H3MEpEHHs (H3MYECKUX BeMMYMH (IUIOTHOCTB
BEIIeCTBa KUAKOCTH M TBEPAOTO TeNa, CHa TPEHHUSA CKOJIB)KEHHS, [aBIIeHHE
BO3MyXa, BBITANKHBAIOWAS CHIA, AEHCTBYIOIIas Ha MOTPYXEHHOE B
KHIKOCTH  Teno, Koadduiuent [IONIE3HOTO  NEHCTBHSL  MPOCTHIX
MEXaHU3MOB), Clefys IpeLIoKeHHO HHCTPYKIWH: NPH BBINTOJTHEHHH
M3MEpEeHHH CcOoGHpaTh OKCIIEPHMEHTANBHYI0 YCTAHOBKY M BBINHCIISTE
3Ha4Y€HHE HCKOMOH BeNHYHHEL,

COOJIIOAATh NpaBHIa TeXHUKH 6esonacHocTH mpu paGote ¢ nabopaTopHEIM
000pynoBaHHEM;

YKa3blBaTh INpPUHIMILI OeiiCTBHS NPUGOPOB M TeXHMYECKHx YCTPOHCTB:
BECBI, TEPMOMETp, IHHAMOMETp, coobGIIaromuecs cocynrl, Gapomertp,
pblIvar, NOABHIKHBIA U HENOABHKHEILLL 010K, HaKTOHHay IITIOCKOCTB;
XapaKTepHU30BaTh IPHHUHUNBL  JeHCTBHS M3YYCHHBIX IpUGOpOB 1
TEXHHYECKHX YCTPOMCTB ¢ OIIOPOH Ha uX ONHCaHust (B TOM wyucje:
[IOALUMITHUKY,  YCTPOHCTBO BONONIPOBONA,  ruApaBIMYeckuii Impecc,
MaHOMETD, BBICOTOMEP, NOPIIHEBOH Hacoc, aPEOMETD), MCTIONB3ys 3HAHHS
O CBOMCTBaxX (GDH3MYECKUX SABIEHMY 1 HeoOXoquMEle $u3mYeckue 3aK0HLl 1
3aKOHOMEPHOCTH;

[IpHBOIUTE  NpUMepbl  (HAXOMHUTH HHbOpMalMIO o pUMepax)
MPaKTHIECKOro HCIIONB30BAHUS (DH3MUECKUX 3HAHUH B TmOBcenHEeBHOI
KH3HH U1 obecnieyenns Ge3omacHocTH NpH oBpawienuu ¢ npuopamu u
TEXHH1YECKUMHU yCTpoiicTBamu, COXPaHECHHS 3110POBbS U cOGMIONE NS HOpM
9KOJIOrHYECKOro noBeaeHus B OKpy>atowiel cpepe;

OCYLIECTBIATE  OTOOP  HCTOYHMKOB HHpOpMauuu B Hurepuere B
COOTBETCTBHH C 38/IaHHBIM [TOMCKOBEIM 3aIpOCOM, Ha OCHOBE HMEOIUXCS



3HaHHH W TYTEM CpaBHEHHMSA pa3IHYHBIX MCTOUHHUKOB BBIJEIIATh
HHpOPMALHIO, KOTOpas SBJISeTCS IIPOTUBOPEYUBOU MJIM MOXKET OBITh
HEZOCTOBEPHOH;

HCTONB30BATE NPH BBINOJHEHHH y4eOHBIX 3aaHHil Hay4YHO--[IOMYIIAPHYIO
THTePaTypy QU3HIECKOrO COAEPIKAHHS, CIIPABOYHEIE MaTepHallbl, pecypchl
ceth MurepHeT, Brnazets npuEMamMu KOHCIIEKTUPOBaHUSA TEKCTa,
npeodpa3oBaHus HHGOPMAIIHH H3 OHOM 3HAKOBOH CHCTEMEI B APYTYIO,
co3/1aBaTh COOCTBEHHBIE KPATKHE IHCHMEHHBIE U YCTHBIE COODIIEeHUs Ha
OCHOBe 2-3 MCTOYHHKOB HH()OPMAIHK Qu3MYecKoro comepaHus, B TOM
YHCIIe ITyOIHYHO AeNaTh KPaTKHE COOGIIEHHUS O pe3ynbTarax NpOeKTOB HITH
Y4eOHBIX HCCIEeIOBaHUMN, IIPH HTOM TPaMOTHO HCIIONB30BaTh H3YYEHHBIH
MOHATHHHBIA ammapaT Kypca (H3MKH, COIIPOBOXOATh BBICTYIUIEHUE
NIpe3eHTaIHEH;

TIPH  BBIIONHEHHH Yy4eOHBIX NPOEKTOB M HCCIENOBAHHH paCIpeNemsiTh
O05I3aHHOCTH B IpyNNe B COOTBETCTBMH C IIOCTABIEHHBIMH 3aavaMy,
CTICOMTE 3a BBINOJIHEHHEM IUIaHA MeHMCTBHH, aJeKBaTHO OLEHWBATH
COOCTBEHHEI  BKNAZ B  JESTEIBHOCTE TpYIIIBl,  BBICTPAUBAaTh
KOMMYHHKaTHBHOE B3aUMOJEHCTBUE, YIUTHIBAS MHEHHUE OKpY KaroIlHX.

K koHLy 00yuenus B 8 kinacce TNPEIMCTHEIE Pe3yIbTaThl Ha 6a30BOM YpOBHE
AOJDKHET OTPaXaTh C)OPMUPOBAHHOCTD Y 06y YaRIHXCS YMEHUH:

HCIOJIR30BATE NOHATHS: Macca H pasMephbl MOJIEKYJI, TEIIOBOE JIBHIKEHHE
dTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHHUS BEIIECTRa, KPHCTJIIIHYECKHE H
aMOpQHBIe Tena, HACHILEHHBIH | HEHACBIIICHHBIN IIap, BJIAXXHOCTH
BO3MyXa, TEMNEpaTypa, BHYTPEHHAS SHEPrHsi, TeILIOBOL JBHraTeb,
SIIEMEHTAPHBIN 3EKTPUYECKHit 3apsy, SIIEKTPHYECKOE IIONE, MPOBOIHHKH
1 TUSJIEKTPHUKH, IOCTOAHHBIH JIEKTPHIECKHH TOK, MATHHTHOE ToJe;
Pa3sHiaTh ABAEHHA (TEIIOBOE pacIIMpeHHe W CXaTue, Temonepenaya,
TETIIOBOC paBHOBECHE, CMAaYUBAHMe, KAHLIAPHbIE SIBIICHUS, UCHIapeHHe,
KOHZICHCALHs, IIABIE€HHE, KPHCTAJUIH3AIIHS (OTBep}IeBaHHe), KHIIEHHE,
TeIIonepeaaya (TemIonpoBOAHOCTS, KOHBEKIIHS, H3IIy4YEHHE),
S/ICKTPU3ALHA Tell, B3aUMOLEHCTBHE 3apsoB, AeHCTBUS SIEKTPHYECKOro
TOKa, KOpDOTKOE€ 3aMBIKaHHe, B3aHMOEHCTBHE MarHuToOB, HOeHCTBHE
MariMTHOTO I0JI Ha IIPOBOJHKK C TOKOM, SJCKTPOMATHUTHAS WHIyKIHs)
0 ONMHCAHMIO HX XapakTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
ACMOHCTPHPYIOLIHX NAHHOE (PH3HYECKOE SBJICHUE;

Paclio3HaBaTh  MPOSBIEHHE  H3YYEHHbIX bH3sMYeCKUX  sBremmii B
OKpYXalIIeM MHpe, B TOM YHCJe $u3MYeCKHe sSBNeHHs B Ipupone:
ITIOBEPXHOCTHOE HATSXKEHHE W KalMUIADHBIE  SBIIEHHS B NpHPOZE,
KPUCTa/Ibl B NIpHpOZe, H3NydeHHe Connna, 3amepsanue BOIOEMOB,
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Tel'IJ'IOTBI, YAenbHas TeIIJIOéMKOCTb

MIaBNeHus, ynenmbHas TEIUIOTa OpazoBanus, YHOeNbHas Temnora
CTOpaHus  Tomusa, KO3 buimenT TIONIE3HOr0  meHcTBUA  TemtoBoj
MAIIHHbI, OTHOCHUTEIbHAY BIIOXXHOCTB Bo3pryxa, AMEKTPHYECKHH 3apsim, cua
TOKa,  snexTpuyeckoe

BCIIeCTBa, ynembHas Temiora

KYIAPHO--KMHETHYECKOH Teopun
CTPOCHHMS BEINECTBA, IPUHIIMI CYNEposuluy moseif (Ha KadecTBeHHOM
YPOBHE), 3aKOH COXpaHeHHs 3apsna, 3akoH Oma s yuacTka ey, 3a
Joxoyns—Jlenma, 3akon COXp

KOH
AHCHHS SHEPI UM, TIPH 3TOM 1aBaTk CIIOBECHYIO
$hopMyHpoBKY 3akoHa u 3

OOBACHATE (H3HYecKHe

aIMCBIBATh €r0 MaTeMaTHYECKOe BBIDaXXEHHE;

TIPOLIECCBl ¥ CBOMCTBA Tem, B Tom 49HCIE W B
KOHTEKCTE CUTyaluit TIPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATE
TPHAUHHO-CIICICTBEHHBIE CBSA3M, CTPOUTH 00bACHE e u3 1

—2 noruyeckux
IaroB ¢ Omnopoil Ha 1

—2 M3YYeHHBIX CBOIfCTBa busuyeckux ssrenmi,
(pU3MYECKUX 3aKOHOB Wi 3aKOHOMEPHOCTEIH;

pelIaTe pacy€THele 3amayd B 23 NeUCTBH, HCIIONIB3YS 3aKOHBI M
dopmynsl, cBa3BIBaOMIHE $u3MYecKue BeMHUMHEL: Ha OCHOBE aHaJlu3a
YCJIOBHS 321a4M 3alMCBIBATE KPATKOE YCIIOBHE, BBIABIATE HENOCTATOK
AQHHBIX Ul  pEUIEHHs 3ajaud, BBIGMPATH 3aKOHE H  (opmysl,
HeoOXOMUMBIE s ed PCIICHNS, NPOBOMUTH pPacy&Thl u CpaBHUBATh
MOTYyYCHHOE 3HaYeHHe PU3MYECKOH BEIHYUHE] ¢ HU3BECTHBIMH JJAHHEIMHU;

pacrio3HaBaTh npoOseMbl, KOTOPBIE MOXHO PELIMTE TNIpH noOMOLIU
¢pusnyeckux Mmeronos, UCIIONIB3Ys ONMCAHHE WCCIIENOBAHUSA, BBIIEIATH



NMPOBEPAEMOE  NPEATIONOKEHNE, OLEHMBATH MPABHILHOCTD nopsaka
TIPOBEAICHUS HCCNIEIOBAHMS, N1ENATh BBIBObI;

MPOBOMATE  OMNBITBI 1O HAOMIONEHHIO (GU3MYECKHMX SBCHUH  HiIH
(u3HUeCKHX CBONUCTB TeN (KanumIspHBIe SBIeHNS, 3aBUCHMOCTS JIaBJICHUA
BO3MyXa OT ero 00béMa, TeMmeparypsi, CKOpPOCTH IIpoLiecca OCTHLIBAHUA U
HarpeBatns NpU HU3TYyYEHUH OT LBETa M3yYaroueit (Tormomaromei)
ITOBEPXHOCTH, CKOpPOCTBH HCapeHus BOABI OT TEMIIEPATYPEI JKHUIKOCTU HU

Jjiomanu ee ITIOBEPXHOCTH, JJIEKTPHU3alUA TE€JI M B3aHUMOJEHCTBUE

SNIEKTPHYECKUX 3apsANOB, B3aWMOAEHCTBHE ITOCTOSHHBIX MarHHMToOB,

BH3yanusauus MAarHUTHBIX TIOJN€# IOCTOSHHBIX MATHHMTOB, HENCTBHS
MAarHATHOTO MOJA Ha MPOBOAHMK C TOKOM, CBOMCTBA 3J€KTPOMATHHTA,
CBOMCTBA  3NEKTPOABHIaTeNs [OCTOSHHOTO TOKa): ()OpMyJIHMpPOBATh
NPOBEPACMBIC MPENTONOKEHHSA, COOUpPATh YCTAHOBKY H3 NPEII0KEHHOTO
000pyI0BaHHs, ONMCHIBATE X0 OMBITA U (opMyTHpPOBATH BEIBOIEL;
BBIIIOTHATS NPAMBIC H3MEPEHHS TEMIIPATYPEI, OTHOCHTEIBHOH BIAKHOCTH
BO3MyXa, CHJBl TOKa, HAaNpsHKEHWS C WCIONB30BAHHEM AaHAJIOTOBBIX
NpHOOPOB M JAaTYMKOB (DM3MUECKUX BEIHYHH, CPaBHUBAaTh pPE3YJBTATHI
U3MEpPEeHHH ¢ YYETOM 3a1aHHOM abCOMOTHOM IIOrPENIHOCTH;

IIPOBOAMTE HCCIIEN0BAHKE 3aBUCHMOCTH OJHON (HM3MYECKOH BETMIHHEI OT
APYTOM C HCHONB30BAHHEM IPSMBIX  M3MEPEHHM (3aBHCHMOCTB
COIIPOTHBIICHUSA MNPOBOJHMKA OT €r0 MINHMHBL, IUIOIIANH IIOINEPEIHOrO
CEYEHHUs ¥ YIETBHOTO CONPOTHUBICHHS BEIIECTBA IPOBOHIKA, CHIIBI TOKA,
HAYIEro 4epe3 TpPOBOJHMK, OT HANPSKEHHS HAa MPOBOIHHKE,
MCCIICIOBAHHE  [IOCJIEIOBATEIBHOIO M  MapalUIeJbHOTO  COeqHHEeHH
NPOBOHUKOB): IIAHUPOBATb KCCIENOBAHHE, COGHMPATH YCTAHOBKY H
BBITIOJIHATD HM3MEPEHUs, CIeNys MpPeIOXEHHOMY IUIaHy, (HKCHpOBATH
pe3yJIbTaThI OJTy4eHHOH 3aBHCHMOCTH B BUAE TabIIHII U rpadHKOB, eNath
BBIBOJBI 10 PE3yJIbTaTaM HCCIIEI0BAHHS,

NPOBO/IUTE KOCBEHHBIE M3MEPEeHHS (U3MYECKHX BENWUMH (yIeNbHAs
TETJIOEMKOCTh  BEIIECTBA, CONMPOTHBIEHHE MpPOBOAHMKA, paboTa H
MOLIHOCTE JJIEKTPUIECKOTO TOKA): I[UIAHMPOBATh H3MEpeHHs, COGHPATh

9KCIIEPUMEHTAJILHYIO YCTAHOBKY, CJIEAYs MPENIOKEHHOW WHCTPYKLMH, H
BBIYHCJIIATE 3HAYEHHE BEJIMYHHBI,

CcOOJII0/IaTh NPaBHIIa TEXHUKK 6€30NaCHOCTH TIpU paboTe ¢ TaGOPaTOPHEIM
o00py10BaHHEM;

XapaKTepU30BaTh [PUHLMIIBI JEHCTBHA HW3YYEHHBIX INpUGOpOB H
TEXHUYECKHUX YCTPONCTB C ONIOPOM Ha UX OIMUCAHM (B TOM YHCIIE: CUCTEMA
OTOIJICHHS IOMOB, THTPOMETp, NapoBas TypOHHa, aMIiepMeTp, BOJIBTMETP,
CUETYMK OJJIEKTPUYECKON OHEpruM, 3JeKTPOOCBETHTENIBHEIE IIPHOOPEI,



HarpeBaTenbHbIe SNIEKTPONPUOOPEI (mpumepsr), AJIEKTPHYECKHE
MpEAOXPAHATENH, SIIEKTPOMATHHT, SII€KTPOABUIaTENh OCTOSHHOIO TOKa),
UCTIONB3Ys 3HAHHWS O CBOMCTBAX (DH3WUECKHX SBIICHUH U HeoOXoauMsle
(pusHUeCKHe 3aKOHOMEPHOCTH;

* DacClO3HaBaTb MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HU3MEpUTENbHEIE
TPUOOPHI IO CXEMaM M CXeMaTHIHbIM PHCYHKaM ()KMIKOCTHBII TepMOMeTD,
TEpMOC, TICHXPOMETP, TUIPOMETp, JBHIATeNb BHYTPEHHErO CropaHus,
QJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI SJIEKTPUYECKUX Lene ¢
TOCIICOBATEIEHBIM U NAPAJIeNIbHBIM COeJHHEHHEM 3IEMEHTOB, Pa3inyast
YCIIOBHBIE 0003HAYEHHS INEMEHTOB 3JIEKTPUYECKHX LIEeTIEH;

* TPHBOMMTL  NpHMepbl  (HAXOAUTh HHPOPMAIMIO O  IpHMepax)
HPaKTHYECKOTO HCIONb30BaHKUA (H3UYECKMX 3HAHMH B ITOBCEIHEBHOM
XKHU3HU U1 obecrieyeHust 6e30MacHOCTH npy oOpallleHHH ¢ IpubopaMu u
TEXHUHECKUMHU yCTPOHCTBAMH, COXPaHEHHUS 300POBES H COONIONIEHHS HOPM
9KOJIOTHYECKOTO IIOBE/ICHHS B OKPYIKAIOIIEH cpefie;

® OCYIIECTBIATH TIOMCK HHGOPMAlMH (H3UYECKOTO CONEPIKAHHSI B
HMHuTepHeTe, Ha ocHOBe HMEOIIMXCA 3HaHHH M IYyTEM CpaBHEHHS
AOIIOTHUTE/IBHBIX HCTOYHUKOB BBIAENATE HH)OPMAIIHIO, KOTOPAs SBJISETCS
[IPOTHBOPEYHBOH HITH MOXET OBITH HEJOCTOBEPHOIH;

* HCHOJIB30BATE IIPH BBIMONHEHHH Y4eOHbIX 33JaHHH Hay9IHO--IIOMyIIPHYIO
JUTEPATypy HU3UYECKOTrO COAEPIKAHHS, CIIPABOYHbIE MaTepHallbl, pECYPCEHI
cerh IHTepHeT, BnameTh NpUEMAMH KOHCHEKTHPOBAHUS TEKCTa,
1peoOpa3oBaHus HHOPMALIMH U3 OJHOH 3HAKOBOM CHCTEMEI B IpYTYIO;

 CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE U KPATKHE YCTHEIE coobmIeHus,
060bmas HHOOPMANMIO M3 HECKONBKMX HCTOYHHKOB pusmaeckoro
COIEPIKaHMs, B TOM YHCIIE IIyOIMYHO NPEICTABIATE PE3YIIETATE] IIPOEKTHOM
HITH HCCIIEI0BATENIECKOH AEATEIbHOCTH, IIPU 3TOM IPAMOTHO HCIIONB30BATE
U3y4YeHHBIH TIOHATHMHBIA ammapar Kypca (H3MKH, COIIPOBOXIATh
BBICTYIJICHUE [IPE3EHTALUEH;

e IpPH BBINOJNHEHUH YYEOHBIX IPOEKTOB H HCCIENOBAHUI pusHIECKHX
IIPOIECCOB PAaclpelensaTe O0A3aHHOCTH B TPYNIE B COOTBETCTBHH C
IIOCTaBJICHHBIMHU 3a/1a4aMH, CIIEJUTh 3a BBINOJHEHHEM IUIaHa AeHCTBHI U
KOPPEKTHPOBAaTk €ro, aJeKBaTHO OLEHUBATh COOCTBEHHEBIH BKIan B
AesTeNbHOCTh IPYTIEl, BEICTPaUBaTh KOMMYHHKAaTHBHOE B3aUMOJEHCTBHE,
NpOsBIIsAA TOTOBHOCTD pa3pelaTb KOH(YIHUKTEI.

K xoniy oby4eHus B 9 Kj1acce npeMeTHbIE pe3yIbTaThl HAa 6a30BOM ypOBHE

AOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Yy 00YYaIOIIMXCS YMEHHI:

* UCIONB30BaTh IIOHATHA: CHCTeMa OTCY€Ta, MaTepHalbHas TOYKa,

TPaeKTOpHs, OTHOCHTEIbHOCTh MEXaHMYECKOro IBHXKEHHs, nedopmanus



(ynpyras, nilacTdueckas), TpeHHe, LIEHTPOCTPEMHUTENIbHOE YCKOpPEHHe,
HEBECOMOCTE M NEPErpys3ku, UEHTP THKECTH, abCoMOTHO TBEPAOE Teno,
LEHTP TAXKECTH TBEPIOrO TeNla, pABHOBECHE, MEXaHHYECKHE KOIeGaHMs U
BOJIHBI, 3BYK, HH()Pa3ByK U YJIBTPa3BYK, SJIEKTPOMarHMTHBIE BOJIHEI, ILIKAIA
SNIEKTPOMArHUTHBIX  BOIH, CBET, OJHM30pYKOCT M JalbHO30PKOCTH,
CIIEKTPBI HCIYCKAHUsA W MOTJIOLIEHHS, alb(pa-, GeTa- U raMMa-H3IyyeHus,
M30TOIBI, siAepHAs SHEPTeTHKA,;

pasnuyaTh ABNEHHSA (PaBHOMEDHOe H HEpaBHOMEPHOE MpPSMOJIHHERHOe
ABHXXCHHE, PaBHOYCKOPEHHOE IIPAMOJHHEHHOE MIBH)KEHHE, CBOOOIHOE
TIANCHNE TeJ, pABHOMEPHOE ABHXKEHHUE [0 OKPYKHOCTH, B3aUMOIEHCTBHE
T€N, peaKTUBHOE ABHXEHHe, KojebaTenbHOe IBHKeHHe (3aTyXalollue W
BBIHY)KIEHHBIE KONCOAHUs), PE30HAHC, BOJIHOBOE IBHM)KEHME, OTPAKCHHE
3ByKa, NPAMOJMHEHHOE pPacrpoCTpaHeHHe, OTpaKEHHE H IPENOMIICHHE
CBETa, IIONHOE BHYTPEHHEE OTpaXKeHUE CBETA, pa3jiokeHHe OeIoro ceeTa B
CIEKTp M  CIOXEHHE CIEeKTPalbHBIX I[IBETOB, JHCIIEPCHS CBeTa,
€CTECTBEHHAA pPagHOaKTUBHOCTh, BO3HHKHOBEHHE JIMHENYATOro CIIeKTpa
M3IIy4EHHs) [0 ONHMCAHHIO HX XapaKTePHBIX CBOMCTE H HA OCHOBE OIBITOB,
ACMOHCTPHPYIOIIUX NaHHOE (PH3HIECKOE SBIICHHE;

Pacllo3HaBaTe  TNPOSABICHHE HM3YYEHHBIX (GU3HYECKHX SABICHHH B
OKpy»XaromeM MHpe (B TOM 4Yucie (GU3MYECKHe SBICHHUS B IIpHpOJIE:
TIPUTTHBBL H OTIIUBEL, IBIKEHHE I1aHeT CONHEYHOH CHCTEMEI, peaKkTHBHOE
ABIDKCHHE OKHBBIX OPTaHH3MOB, BOCIPHSTHE 3BYKOB ’KUBOTHEIMH,
3CMIICTPSICEHHE, CEHCMHYECKHE BONHBIL, ITyHAMH, 9X0, IBeTa Tell,
ONTHYECKHE SBIECHHS B IPUPOLE, OMONOTHYECKOe meifcTBHE BHANMOTO,
YABTPA(QHOIETOBOTO H  PEHTIT€HOBCKOTO H3JIy4YeHHU, eCTeCTBEHHBIH
PaqHOaKTHBHBIA ()OH, KOCMHYECKHE ITy4H, PalHOaKTUBHOE H3ITyYyeHHe
NPHPOINHBIX MHHEPANOB, JEHCTBHE pPagHOAKTHBHEIX H3Iy4eHHH Ha
OpraHH3M 4YeJlOBeKa), IPH 3TOM IMEepeBOIUTS NPaKTHYECKyrO 3agady B
y4€eOHYIO, BBIIEIATH CYIECTBEHHBIE CBONCTBA (npnsua}cn) bH3HYeCcKHX
SIBJICHUH;

OIMCBIBATH U3YYCHHBIE CBOMCTBA TeN U (QU3MUECKUe SIBJICHUS, UCIIOB3YS
hu3HYecKHe BENHYHHBI (CpemHss H MTHOBEHHas CKOpPOCTh Tejla IIpH
HEpaBHOMEPHOM [I[BH)XEHHH, YCKODEHHE, TNIepeMeInenre, myTh, yrnosas
CKOpOCTb, CHJIa TpPEHHs, CHJIA YNPYTOCTH, CHJa TSDKECTH, YCKOpEHHE
CBOOOJHOTO TafeHHs, Bec Tena, HUMITybC  T€Na, MMIYJBC CHIIB,
MexaHu4ieckas paboTa W MOLIHOCTS, TIOTCHUHANBHAA 3HEeprus Tena,
MIOAHATOrO Hal MOBEPXHOCTBIO 3€MIIH, MOTEHIHATBHAS SHEprus cxartoi
NpY/KUHBI, KHHETHYECKas! SHEPTHs, IOJIHAS MEXaHHYeCKas SHEPrusi, Iepruo.
M 4acToTa xonebaHuit, 1iMHA BOJNHBI, TPOMKOCTb 3BYKa M BBICOTA4 TOHA,



C
i T e, oo, 45, g
DS RS Y T e MBbécn MCIIOJIb3YEMBIX BEJIMYHH,
CBA3BIBAIOIIME JAHHYIO (QH3HYECKYIO BeHHqHIfI‘mH, HaxOUTh (HOPMYIIbI,
CTPOMTE I'paUKU H3YYEHHBIX 3aBUCHMOC “HHy . e
XapaKTepU30BaTh CBOMCTBA Tel (bnsnzlen e,
HCIIOJIb3Ysl 3aKOH COXpaHeHHs 31’1e e
PrHH, 3aKOH BCEMHUPHOTO TATOTEHHS,
MPUHLMIT CyNEPIO3UIMH CHJI, TPUHIMI OTHOCHTENBbHOCTH I aimies,
3aKOHBl HproToHa, 3aKOH COXpaHEHHS HMITyJbCa, 3aKOHBI OTPAXKEHHS H
IIPEJIOMIJICHHS CBETA, 3aKOHBI COXPaHEHHS 3apsSJOBOr0 X MacCOBOIO YUCEN
[P SACPHBIX PeaKLMAX, IIPH 3TOM JaBaTh CJIIOBECHYIO (OPMYJHPOBKY
3aKOHA M 3aIlMChIBATh €70 MAaTEeMaTHYECKOE BEIpaKEHHUE,;
OOBACHATE (PU3MYECKHe TPOIECCH] M CBOMCTBA Tel, B TOM YHCJIE M B
KOHTEKCTE CHTyalMH IPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYHUHHO--CJIEICTBEHHBIE CBSI3H, CTPOUTH 00bSCHEHHE U3 2—3 JIOTHIECKHX
IIaroB C ONOpOM Ha 2-3 H3y4YeHHHIX CBOWCTBAa (U3WYECKUX SBJIEHHH,
(U3NYECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;
pelIaTh pacyéTHEIE 3a1au (ONMPArOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHH),
HCIIOJIB3Y s 3aKOHBI K (POPMYJIbI, CBS3bIBalOIHe PU3MIECKHE BEIMYMHBL: HA
OCHOBE aHANIK3a YCJIOBHS 3aayul 3allHChIBATh KPATKOE YCIOBUE, BEIABIIATH
HeOCTAIOIIHe WIK U30BITOUHbIE JaHHbIE, BEIOUpaTh 3aKOHBI M (DOPMYJIbL,
HeOOXOMUMBIe [JIs1 pelleHHs, IpPOBOJUTE pPacy€Tel M OLEHMBATh
peaTMCTHIHOCTH II0JIyY€HHOT0 3Ha4eHH PU3NIECKOH BeTMYHHbL;
pacro3HaBaTh IIPOOJNEMbl, KOTOpble MOXHO PEIIMTh IIPH IIOMOIIH
hU3MYECKHX METOJIOB, HCHOJB3Ys OIMCAHME HCCIENOBAHMSA, BBINCIATH
npoBepseMOoe  PEINOIOXNEHHE, OLEHWBATL  INPABHIBHOCTh  MOPA/KA
MpoBeJeHUs ~ MCCNENOBAaHMs, J€NaTh  BBIBOJBL,  MHTEPIPETHPOBATH
pe3yabTaThl HaOJIIOASHUH U OTBITOB;
IPOBOAMTEL OIBITEL IO HabmIoOfeHUI0 (U3MYECKUX SBICHMH HIH
(GU3NIECKHX CBOHCTB TEJl (u3yueHue BTOporo 3akoHa HploTOHa, 3aKOHa
paHeHWs SHEPrHH, 3aBHCHUMOCTb NEPHONA KoieOaHHH IpYXHHHOIO
HHKA OT MacChl Ipy3a M XECTKOCTH MPYXXHHBI M HE3aBHCHMOCTD OT
7161 MaJIBIX KojlebaHui, NpsIMOJIMHENHOE paclpoCTpaHEHHe CBETA,
e Georo CBeTa B CIIEKTp, H3yYeHHe CBOMCTB M300paeHHA B
ajje U CBOHCTB HM300pakeHHs IpeaMera B cobuparoleH
e CIUIOIIHBIX H JIMHEHYATBIX CIIEKTPOB M3y YEHHA):
cobupaTh YCTaHOBKY H3 u36pITOyHOro  Habopa
b XOJ1 OTIBITA U ero pe3yJibTarhl, popMyTMpOBaTh

cOX
MasiT
aMILJTUTY
pa3noxeHH
[JIOCKOM 3€pK
JAuH3e, HabJroJIeHH
caMOCTOSITEJIbHO

0Gopy10BaHusl, ONTUCHIBAT

BBIBOJIBI,



NPOBOAMTE NIPH HEOOXOIUMOCTH CCPHIO NPAMBIX M3MEPEHHUH, onpenenss

CPCAHEe 3SHAYCHHE H3MEPAeMOH BenMuMHBI ((OKYCHOE paccTosiHHe

cobuparomeil JHH3BI), 0GOCHOBHIBATE BBIOOp crocoGa Hu3MepeHwUs

(M3MepHuTensHOTO NpUubopa);

MPOBOZIUTE  MCCIICIOBAHHE 3aBUCHMOCTEH (DU3MYECKUX BEIHYHMH C

HCTIOIIE3OBAHMEM HPAMBIX H3MEPEHHH (3aBHCHMOCTS Iy TH OT BPEMEHH IIpH

PaBHOYCKOPCHHOM IBM)KCHMHM 6€3 HayaibHOM CKOpOCTH, nepuona

KonebaHuii MaTeMaTH4eCKOr0 MASTHHKA OT JUIMHEL HUTH, 3aBUCHMOCTH

YIUIa OTPaXCHHS CBETA OT YINa MajeHWs W yria IpeJOoMIEHHs OT yIya

MaleHus): IUIAHUPOBATh MCCIENOBAHME, CAMOCTOSNTENBHO cobupaTh

YCTAaHOBKY, (HUKCHPOBAaTh pe3yNbTAaThl [ONYYEHHOH 3aBHCHMOCTH

(GH3MYECKHX BEMYMH B BHIE TaGNHI H rpa¢UKoOB, AejaTh BHIBOAHI IIO

pe3ynbTaTaM HCCIIEqOBAHHUS,

IIPOBOAHTE KOCBEHHBIE M3MEPEHHA (H3UYECKWX BEJIMYMH (CpeqHsist

CKOPOCTb M yCKOPEHHE Tella IIPH PaBHOY CKOPEHHOM ABH)KEHHH, YCKOPEHHE

CBOOOZHOTO MAajeHHs, XECTKOCTh IPYKHHBI, KOO(Q(HLUHEHT TPEHHUS

CKONBXCHHs, MEXaHH4YecKas paboTa M MOLIHOCTh, YACTOTA H IEPUOJ
KOJIeOaHUH MaTeMaTHYeCKOro W MNPYKHHHOTO MAasTHHKOB, OITHYECKas
CHNa COOHMDAIOLIEH JHMH3EI, pPafgHOAKTHBHEIA (OH): ILIAaHHPOBATH
M3MEPEHHs, COOMpaTh 3KCIEPHMEHTAIbHYI YCTAHOBKY M BBINOJHATE
U3MEpeHUs, CIeqys IPENIoKEHHOW HHCTPYKIIHH, BBEIYHUCISATH 3HAYEHHE
BEIMYMHBI M aHAJIM3HPOBATH MMOJyYeHHBIE PE3YJIBTAThl C YIETOM 3aqaHHOM
IIOTPEIITHOCTH U3MEPEHHI;

COOJTIONATh TIPaBHJIA TEXHUKK Ge30I1aCHOCTH TIPH paboTe ¢ 1a60paTopHEIM
000pyI0BaHHEM;

pa3in4aTh OCHOBHBIE TPHU3HAKH M3YYEHHBIX QU3WYECKUX MOIeel:
MaTepUallbHas TO4YKa, aOCOMIOTHO TBEPAOE TENO, TOYEYHBIH HCTOUHHK
CBETa, JIy4, TOHKas JIMH3a, INIaHeTapHas MOJENb aTOMa, HyKJIOHHAs MOZIEJTh
aTOMHOTO 51pa;

XapaKTepU30BaTh IPUHLUIBI IOEHCTBHS HM3YYEHHBIX NpPHOOPOB H
TEXHHYECKHX YCTPOMCTB C OMOPOH Ha HX ONHCaHUS (B TOM YHCIE:
CIIMIOMETD, NATYUKU IIONOXEHHUS, PACCTOSHHA M YCKOPEHHs, pakera,
5XO0JIOT, OYKH, IIEpUCKOIN, (oToammnapar, ONTHYECKHE CBETOBOJIBL,
CIIEKTPOCKOII, [JI03UMETp, Kamepa BuibcoHa), HCIONB3yss 3HAHMS O
CBOMCTBaX (HM3HMYECKMX SABICHHH H HEOOXOmMMBble  (u3MUeCKUe
3aKOHOMEPHOCTH,;

UCITOJIb30BaTh CXE€MBl U CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHYECKHX
yCTpOHCTB, U3MEPUTENBHBIX NPUOOPOB U TEXHOJIOTHYECKHX ITPOLIECCOB IIPH



PeUICHHH  y4eOHO--NPAKTHYECKHX 3a1ad, ONTHYECKHe CXeMBl I
MOCTPOEHUS H300paXKeHHH B IIOCKOM 3€pKane u cobuparoleii J1H3e;
NPUBOAUTL  NPHMEPHl  (HAXOMUTH HHpOpMaLHIO © IIpUMepax)
HpaKTHIECKOro HCHONB30BAHMS (DM3MYECKHX 3HAHMY B TIOBCEIHEBHO¥
KH3HH U151 obecneyeHus 6e3onacHoCTH pU 0OpallleHHH ¢ NpubopaMu u
TCXHHYECKHMH yCTPOHCTBAMH, COXpaHeHHs 3M0POBBS M COOIIIONEHUS HOPM
SKOJIOTHYEeCKOro OBEAEHHS B OKpPYKaromeii cpene;

OCYIICCTBIATE  IIOUCK  MH(OpMAaLHy (PU3MYEeCKOro  comepxkaHHs B
HHuteprere, camocrosrensuo $opMyHpys mouckoBkIit 3anpocC, HaXOOHTh
IYTH ONpeneNeHus TOCTOBEPHOCTH IOy4eHHOH MH(bOpPMAaLHH Ha OCHOBe
HMEIOIUXCA 3HAHUH U TOIONHUTE B HEIX HCTOYHUKOB,

JHTEPaTypy PHU3HYECKOro CONEpIKaHus, CIpaBOYHEIE MaTePHAIIEL, pecypcel
CeTd HurepHer, Bnaners NpHEMAMH  KOHCIIEKTHPOBAHHS TEKCTa,
npeobpazoBanms HHGOPMaLWY U3 oxHOI% 3HaKOBOH CHCTEMEI B IPYTYIO;
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YYEBHO-METOAWYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOUECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* ®usmka, 7 kiace/ [lepeiwkun A.B., O61ecTBo ¢ orpannyeHHOH
OTBETCTBEHHOCTBIO «/IPODAN»; AKuHOHepHOe 0611ecTBO «M31aTeIbCTBO
«IIpocBemenne»

* @uspka, 8 knacc/ INepsimkud A.B., O6mmecTso ¢ OrpaHUYEeHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AkirionepHoe o6mecTBo «M31aTenscTBO
«IIpocBelenue»

* Dusuxa, 9 knace/ [lepoimkun A.B., I'yrauk E.M., O61mecTBo ¢
OTrpPaHHYEHHOH OTBETCTBEHHOCTBIO «IPODAY; AKIHOHEpHOE 06IIECTBO

«M3narensctBo «ITpocsemienyes

METOIUYECKHME MATEPHAJIBI 1JI51 YUATEJIS

« 'yrark E.M., Pri6akoBa E.B. TemaTuueckoe u noypo4soe IIaHUPOBaHHE K
yuebnuky A.B. Ilé€ppnukuna «®Pusnka-7», usg. «dpoda», Mocksa 2001 roz.
I'ytauk E.M., PribakoBa E.B.
TemaTnyeckoe H MOypo4YHOE IIaHUpOBaHKe K yueOHUKY A.B. [1éprimkuna
«Dusuka-8», u3n. «poda», Mocksa 2001 roz.
['yrauk E.M., lllaponuna E.B., [loponuna 3.1. TemaTudeckoe u moypo4yHoe
manupoBanue K yue6Huky A.B. I1€peimkuna, E.M. I'yTHuK «Du3nka-9»,

n3a. «JIpoda», Mocksa 2002 rox.
IIUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI H PECYPCBI CETH

UHTEPHET
KoMmiekT 2eKkTpoHHBIX ocobui mo kypey ¢usuku (7-11 knacesr) (S CD).

MunucrepcrBo ob6pasopanus P®, 2004
Ddusuka. bubnuoreka HarnsaaHbIX nocobuit 7-11 kn (1C: lkona) OO0
«Mynerumenna TexHonoruu u Jlucranuuonnoe O6yuenue», 2008.

MutepakTuBHbIA Kypc ¢pusmku s 7-11 knaccos. [paktukym (2 CD).



HHCTHTYT HOBBIX TexHoJorui. OO0 «Pusukon» , 2004.

®duzuxa 10-11 knaccel. MynstuMeauiHbIN Kypc. «Pyccobut ITabaumunry,
2004.

BupryansHblil HacTaBHuK. @u3uka 10-11 knacc. 00O «Hogas wmkona», 2007.
3anuMarenbHas (pusuKa 1A mKonpHHKoB. 000 BusHeccod». Poccus, 2005.

HcTopus u300peTeHHi. bonbas AeTCKas SHINKIOMEHA. 000

«H3narensctBOY, Poccus, 2009.



