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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOW MPOTPaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepaiabHOI paboueid mporpaMMbl BOCHIUTaHUS U
Konnenmmu npenogaBanust yueOHoro npeamera «Ousznkar».

[Iporpamma 10 (¢u3MKEe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TMOJIOXKEHHH M TPeOOBAaHMI K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOW MPOTPaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepaibHOM paboueid mporpaMMbl BOCHIUTaHUS U
KOHLETILIUH [IPenoiaBaHus yueOHoro npeamera «dusnka».

Copmepkanue mporpaMmbl 10 (U3HKE HANpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBEHHOHAyYHOW TI'PAaMOTHOCTH OOY4YaroIIMXCS M OpraHU3alui0 H3y4eHUs
$u3MKN Ha JAEATEIbHOCTHON OCHOBe. B mporpamme mo (u3uke y4duTHIBaIOTCA
BO3MOKHOCTH YyuyeOHOro mnpeamera B peanusanuu TpedoBanuiik ®I'OC OO0
IUIAHUPYEMBIM JJMYHOCTHBIM U METANPEIMETHBIM pe3ysbTaTaM OOyUYEeHHs, a TAKKE
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOT0 00111€r0 00pa30BaHMUsl.

[TporpamMma no ¢u3uKe yCcTaHaBIMBAET paclpe/esieHne yueOHoro MmaTepuaia
1o rogam oOyueHus (Mo Kiaccam), MpeajaraeT MPUMEPHYIO MOCIeI0BaTeIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHHS WU
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yYaronuxcsl.

[TporpaMma no Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJIUYECKOU
MOMOIUIN YYUTEIIO B CO3AaHUU padoyuell mporpaMMBbl 110 y4eOHOMY MPEIMETY .

®du3zukKa ABISETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpOHOMUEH U (hU3NYecKoi reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUHYIO0 KapTUHY MHpa, MPEIOCTaBIIsSIET HauOoJjee SICHbIC
oOpa3ibl MIPUMEHEHHsI HAYYHOTO METOJa MO3HAaHUSI, TO €CTh Croco0a MOTyYeHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

OnHa U3 TIaBHBIX 3ajad (PU3MUECKOTO OOpa3oBaHUSI B CTPYKType OOIIEro
o0Opa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH I'PaMOTHOCTU U
MHTepeca K HayKe Yy 00ydaromuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MPEAINOJaraeT OBJIAJICHUE
CIEIYIOIIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb!

e HAy4YHO OOBSICHSTH SIBJICHUA,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIeI0BaHUS,



HHTCPIIPECTUPOBATH AAHHBIC 1 UCITIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIY4YCHUS BBIBOJOB>.

[lenn w3ydeHuss (U3MKH HA YPOBHE OCHOBHOTO OOIIET0o 0Opa3oBaHUS
OIlpeNleieHbl B KOHIENIMM TpenojgaBaHus ydeOHoro mnpenmera «®Dusnmka» B
oOpa3zoBaTeNnbHBIX opranusanusix Poccuiickoir ®Dexepanmu, peagu3yrOMUX
OCHOBHBIE 00111e00pa30BaTeNbHBIC IPOTPAMMBI.

Lenu nzydyeHus: GU3UKU:

npuoOpeTeHne MHTEpeca M CTPEMJICHHs OOYyYalomMXCsl K HaydYHOMY
U3yUEHUIO TPUPOJBI, PAa3BUTHE UX HHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
COCOOHOCTEM;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/I€ MO3HaHUA U (POPMUPOBAHUE
UCCJIEIOBATENIHCKOTO OTHOIICHUS K OKPYKAIOIINM SIBICHUSM,;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHMS Kak pe3yJbTaTa H3Y4YeHHUs
OCHOB CTPOEHMSI MaTepUH U (PyHAAMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHHE TPEACTABICHUNA O POJIM (DU3UKU AN Pa3BUTH JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TMpPEACTaBICHUM O  BO3MOXHBIX  cepax  Oymyuieit
npo(hecCUOHAILHON JESTENbHOCTH, CBSI3aHHON C (PU3MKOM, MOJArOTOBKA K
JaybHeleMy 0Oy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTmkeHre JTHX IeJied MporpaMMbl MO (pu3WKe Ha ypOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHUE 3HAHUM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

NpUOOpPETECHUE YMEHUIN OMUCHIBATh U OOBICHATHh (DU3UUECKUE SIBJICHUS C
WCITOJIb30BAHNEM TTOJTYIYCHHBIX 3HAHHH;

OCBOCHHME METOJIOB pEIICHUs TMPOCTEHIIMX pacyeTHBIX 3aJad ¢
UCITIOJIb30BAaHUEM buznIecKux MOJIETIeH, TBOPUYECKUX "
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HAOII0MAaTh IPUPOIHBIC SIBJICHUS M BBHITIOJHSTH OTIBITHI,
nabopaTopHble pabOThl W AKCIEPUMEHTAIBHBIC HCCIEAOBAaHUS C
UCIOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB,;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMaNUEH (HU3UIECKOTO COJEPKAHMUS,
BKJIFOYasi HHPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUSIX (QU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHNE WH(OPMAIIHH,

3HAKOMCTBO €O c(epamu podheCCHOHAIBHOM ACATEIbHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAHHBIMH Ha
JTOCTIDKEHUSIX (DU3NIECKOM HAYKH.



OO0111ee YnCII0 YacoB, PEKOMEHI0BAHHBIX IS U3ydeHHUs GU3NKKA Ha 0A30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 wacoB (2 gaca B Henenro), B 8 kimacce — 68
yacoB (2 uwaca B Hememw), B 9 kmacce — 102 uaca (3 waca B Hemenio).

[Tpennaraemsplii B mporpamMMe 1mo (usmke nepeueHp 1adopaTopHBIX padoT U
OMBITOB SIBJISIETCS PEKOMEHIATEIbHbBIM, YUHUTENb AEJIaeT BbIOOP MPHU MPOBEICHUU
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HHAMBHUIYAJIbHBIX OCOOEHHOCTEH
00y4aroluXxcsl, CIUCKAa SKCIEPUMEHTABHBIX 3aJlaHU, MpeasiaraéMbIX B paMKax
OCHOBHOT'0 F'OCYAapCTBEHHOr'0 3K3aMeHa 1o (U3HKE.



COILEPKXAHUE OBYYEHUA

7 KUIIACC
®Ou3nka u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usnka — Hayka O mnpupoje. SBneHus npupojbl. Ou3nMUecKue SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznueckre BeMUUUHBL. M3MmepeHue @uanueckux BelUYuH. DPuznyueckue
npudopsl. [lorpemHocTs u3Mepenuit MexayHapoiHas cucteMa euHull.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcrecTBeHHOHAy4HBIM METOJ TMO3HAHUS. HAOIIOJICHHE, IMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUMIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIMOTE3, OOBSICHEHHE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUecKuX sIBJICHHUH ¢ MOMOIIBIO MOIeen

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, DJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®duznueckue npubOOPHI U MPOLEaypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopuwie pabomul u onvimol.

1. OmnpenesieHUE IEHBI ICJICHUS IIKAJIbl U3MEPUTEIBHOTO Mprdopa.
N3mepeHne pacCcTOsSHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TEa.
Onpenenenue pa3MepOB MajbIX TEN.

SAE I A

N3mepenue Ttemreparypsl MpU NOMOLIM KUAKOCTHOTO TEPMOMETpA H
JlaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE TUIOTE3bI: JATBHOCTH MOJETA
[IapuKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIIe BHICOTA
mycKa.

IlepBoHaya/ibHbIE CBEJCHUS 0 CTPOCHUM BellleCTBA.

Ctpoenue BemiecTBa: aToOMbl M MOJIEKYJbI, HUX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxkeHue yactuil BemiecTBa. CBs3b CKOPOCTH ABWKEHHS YacTUI[ C
temreparypoii. bpoyHoBckoe nBmxkeHue, auddys3us. BzaummoneicTBrue yacTuil
BEIIECTBA: MIPUTSHKEHUE U OTTAJIKMBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA. CTPOCHME ra30B, KUJIKOCTEW U TBEPJBIX
(kpucTtamuinyeckux) Teid. B3aMMOCBA3b MEXIy CBOMCTBAaMU BEIIECTB B Pa3HbBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IBI.

Hemoncmpayuu.

1. HaGnronenue OpoyHOBCKOTO ABMKEHHUS.

2. Habmonenue nuddysun.



3. HaGmtomenune  sBieHWM,  OOBSICHSIONIUXCS  TPUTSDKCHUEM WU
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OmeHka JuameTpa aroMa METOJIOM psaoB (C  HMCIOJIb30BaHUEM

dororpaduii).

2. OmBITHI IO HAOTIOICHHUIO TETJIOBOTO PACIITUPEHHMSI Ta30B.

3. OmbITHI IO 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHS.

JIBMKeHMe U B3aUMOJAEeiCTBHE TeJl.

MexaHnueckoe IBH)KEHUE. PaBHOMEpDHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpellHsIsl CKOPOCTh NP HEPABHOMEPHOM IBHKEHUHU. PacueT myTu u
BPEMEHU JIBUKCHUS.

SBneHue uHepUMH. 3aKOH HWHEpUMU. B3aumojelcTBHe Ten Kak NpPUYHHA
U3MEHEHHSI CKOPOCTH JBWXKEHHsSI Teil. Macca Kak Mepa HHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
o0beMa BelIecTBa.

Cuita Kak XapakTepUCTHKA B3auMOAEHCTBUSA Tes. Cuna ynpyrocTh M 3aKOH
['yka. 3mepenne cuiibl ¢ TOMOIIBK AUHAMOMETpA. SIBIIEHME TATOTECHHS M CUJa
TsokecTd. CHila TSKECTH Ha Ipyrux minanerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX MO OJHOW MpsiMOW. PaBHoxeicTByromas cui. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MPUPOJIe U TEXHUKE.

Jlemoncmpayuu.

Hab6nronenue MexaHnuecKkoro JIBHKEHHS Tea.

N3mepeHne CKopoCTH MPSAMOJIMHENHOTO JBUKECHUS.

HabGnronenue siBjeHUSI MHEPIIVH.

HaOmronenue n3aMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJl.

CpaBHeHHE MacC IO B3aUMOJICCTBUIO TE.

CnoxeHue Cull, HalTpaBJICHHBIX MO OJIHOW MPSMOM.

Jlabopamopusie pabomul u onvimol.

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBIKEHUS (IIapHKa B KUIKOCTH,
MOJICJTH JICKTPHYECKOTO aBTOMOOMIIS U TaK Jiajee).
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2. OmpeneneHue cpeAHel CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa IO
HaKJIOHHOU IUIOCKOCTH.
OnpeneneHre MIOTHOCTH TBEPAOIO TENA.
OmBITHI, JIEMOHCTPUPYIOUIME 3aBHUCHUMOCTh pacTshKeHUs (nedopmariyn)
NPY>KUHBI OT MPUIIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIbI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, JKUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBINIEHUS ¥ YBETWYCHUS NaBiieHus. JlaBiaeHue rasa.
3aBUCUMOCTh JIaBJICHUSI ra3a OT o0beMa, TemmepaTypbl. llepemaua paBieHus
TBEPJIBIMU TEJaMH, XKUJIKOCTSIMU U razamu. 3akoH [lackansa. [lHeBmaTtuueckue
MaIllMHbL. 3aBUCUMOCTh JABJICHHS >KMJIKOCTH OT TIYyOWHBI. ['mapocraTudeckuii
napajgokc. Coolraromuecs: cocyabl. [ mapaBiIndecKue MEXaHU3MBI.

AtMmocdepa 3emun U atmocdepHoe naBieHue. [IpuyuHBI CyIeCTBOBaHUS
BO3aymHOM oOomoukn 3emuu. Ombit Toppuyennu. M3mepenne atmochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(HEPHOT0 JaBJICHUs OT BBICOTHI HaJl yPOBHEM MODS.
[TpuGopsl 1 U3MEpEeHUs: aTMOC(HEPHOTO AaBICHUS.

JleiicTBHE KUIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX Te0. BeITalnkuBaromas
(apxumenoBa) cuina. 3akon Apxumena. [InaBanue Ten. Bo3gyxoriaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIEPaTypPhI.

[lepenava naBieHUS KUJIKOCTHIO U Fa30M.
Coob6maroiuecs: Cocy/ibl.
['mapaBnmyeckuil mpecc.
[IposiBneHue nelcTBUS aTMOCPEPHOTO JTABICHUS.
3aBUCHUMOCTD BBITAJIKHUBAIOIIECH CUITBI OT 00bEMa MOTPYyKEHHOM YacTH Tela
Y TUIOTHOCTH KUKOCTH.
PaBeHCTBO BBITATKUBAIONIEN CHIIBI BECY BBITCCHEHHOM KUIKOCTH.
YcnoBue naBaHus Te: MJIaBaHUE WM MOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOIIEHHUS TIJIOTHOCTEN Teya U KUIKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHON B
JKUJIKOCTh YacTH Tea.
2. OmnpeneneHue  BBITAJKUBAIOIIEW  CWJIBI, JCUCTBYIOLIEM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKUBAIOIICH  CHIIBI,
JNEeUCTBYIOIEH HA TEJIO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUAKOCTh
YaCTH Teja ¥ OT TJIIOTHOCTH YKUJKOCTH.
5. KoHcTpyupoBanue apeoMeTrpa WM KOHCTPYUPOBAHHE JIOJKHM U
OIIpENICIIEHUE €€ TPY30NOABEMHOCTH.
Pabora u MOIIHOCTH. JHEPIrUsL.

MexaHnndeckas padotra. MOIITHOCTS.

[IpocThic MexXaHM3MBI. pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmiio
paBHOBecus poryara. [[pumeHenue npaBuiia paBHOBECHS phiuara K 0J10Ky. «30JI0TOe
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npaBmiIo» Mexanuku. KoaddurmenT mosiesnoro nericteus (naisee — KI1J1) mpocthix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas odHeprusi. KuHeTnueckass W TNOTEHUHUAIbHAST HHEPIUS.
[IpeBpalienre OAHOTO BUa MEXAHUYECKON SHEPIUU B APYroil. 3aKOH COXPaHEHHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenuie pabOThI CUIIbI TPEHUS IPU PABHOMEPHOM JBUYKEHUU TeJa 10

TOPU30HTATBHON TOBEPXHOCTH.
2. HccnepnoBaHue yCciaoBuM paBHOBECHUS pblyara.
3. Nsmepenue KIIJ] HaKJIIOHHOM MJIOCKOCTH.

4. I/ISYT{GHI/IG 3dKOHa COXpaHCHUA MEXaHMYECKOU OHCPIHUH.
8 KJIACC

TensioBble ABJICHUS.

OCHOBHBIC TIOJOXKEHHUS MOJICKYJAPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OMBITHI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mopgenu TBEPAOrO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUW BEIIECTBA.
Kpucrannmueckue u amopdusie tena. OObsICHEHUE CBOWCTB T'a30B, KHAKOCTEH M
TBEPIBIX TEJI HA OCHOBE IIOJIOKECHUM MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.
CmaurBaHUE M KanWJUISIpHBIE ABJICHUS. TEenIoBoe paciupeHne U cxaTue.

Temneparypa. CBs3b TEMIEpPATypbl CO CKOPOCTHIO TEIUIOBOTO JBHMXKEHUS
yacTull. BHyTpeHnsisi sHeprusi. CrnocoObl M3MEHEHHs] BHYTPEHHEW HHEPrUu:
TeIuIonepeaya v CoOBepiieHue padoTel. Buibl Temionepeauu: TemIonpoBOIHOCTD,
KOHBEKIIUS, U3JTyUYCHHUE.

KonnuectBOo TemnoTel. YaenbHasd TEMJIOEMKOCTH BEHIECTBA. [eIIOOOMEH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeruloBoro Oananca. IlmaBineHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECCTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[Tapoobpa3oBanne u koHaeHcanus. Mcmapenue. Kunenue. YiaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYpPhl KHIICHHUS OT aTMOC(hEpHOIo
JIaBJICHMUS.

BnaxHocTh Bo3yxa.

DHeprus TOINIUBA. Y JieJibHas TEIJIOTa CTOPaHMUsI.

[TpuHImne paboThl TermmoBbIX aBurarenei KIIJ[ TemmoBoro asurarters.
TerioBple ABUTATENIN U 3aIIUTA OKPYKAKOUIEH CPEIBI.

3aKOH COXpAaHEHHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX Mpoleccax.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO IBUKECHHUS.
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10.
11.
12.
13.

Habmonenue nuddysuu.

HaOnronenue siBieHU cMaurBaHUs M KaWIISIPHBIX SIBJICHUM.
HaOntonenue TemioBoro pacuupeHus Ted.

W3meHeHne naBieHUs Ta3a MpU U3MEHEHUH 00bhEMa M HArpeBaHWUU WIIU
OXJIQKJICHHH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Buap! Terutonepenaumn.

OxnaxieHue Ipyu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEIIHUMU CHJIAMHU.
CpaBHEeHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
Haobmronenne kuneHus.

HaOnroneHnue nocTostHCTBA TEMIEPATYPhI IPU TUIABJICHUU.
Mojenu TenJIOBBIX JIBUTaTEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITBl IO OOHAPYKEHUIO TEUCTBUSI CHII MOJIEKYJIIPHOTO IPUTSHKEHMUS .,
OnpITH IO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOW COJIM WUJIU caxapa.
OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUIAKOCTEH WU
TBEPABIX TEIL.

Omnpenenenue AaBleHUs BO3yXa B OAJUIOHE IIITPHIIA.

OneIThl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTh JAaBJIEHUS BO3AyXa OT €ro
00BbEMa M HArpEeBAHUS WIIH OXJIAXKICHUSI.

[TpoBepka runoressl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA HKUAKOCTU
B TEPMOMETPUYECKOI TpyOKe OT TeMIlepaTyphl.

Habmtonenne u3MeHEHUsT BHYTPEHHEH »HHEpruM Tejla B pe3ysbTare
TEIIonepeayl U padoThl BHEITHUX CHIL.

WccnenoBanue sBieHHUS TEIIOOOMEHAa MPU CMEIIMBAHUM XOJIOJHOW U
ropsiuY€u BOJIBI.

OnpeneneHre  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEMJI000MEHE C HATPEThIM METATMYECKUM HUITUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccenenoBanue nporecca UCIapeHus.

OnpeneneHre OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa.

Onpenenenre y1eapHON TEIUIOTHI IJIABJIECHUS JbJA.

DJIeKTpUUYecKre U MATHUTHBIE SIBJICHUS.

Onektpuzanusi Tea. JBa pojia 3IEKTpUYECKUX 3apsanoB. BzaumopaencTBue
3apsDKeHHBIX  Tell.  3akoH KynoHa (3aBHCHMOCTBD  CHIIBI  B3aMMOJICHCTBUS
3apsDKEHHBIX TEJI OT BEJTMUUHBI 3aPSIIOB M PACCTOSIHUAS MKy TeJIaMH).

Onektpuueckoe mnoje. Hanpspk€HHOCTh aiekTpudeckoro noss. IlpuHuun
CYIIEPIIO3UIIMH IJICKTPUUICCKUX IMoJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKkux 3apsaoB. DJIEMEHTApPHBIA 3JIEKTPUUYECKUNA 3apsil.
Crpoenue aroma. IIpOoBOJHMKM W  JUAJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUUYECKOTO 3apsIa.

DJIEKTPUYECKUIT TOK. YCIOBHUSL CYIIECTBOBAHMUS JJIEKTPUUYECKOTO TOKA.
VICTOYHUKHM TTOCTOSHHOTO TOKa. JIeHCTBHS SJCKTPUYECKOro TOKa (TEIIoBOe,
XUMHYECKOE, MAarHUTHOE). DIIEKTPUICCKUH TOK B KUIAKOCTSIX U rasax.

Onextpuyeckass nenb. Cuna Toka.  DJIEKTPUYECKOE  HaIpSHKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YIETbHOE CONMPOTUBIECHHUE BeHIecTBAa. 3akoH OMa
JU1s yuacTka nenu. [locnenoBarensHoe U MapaiieIbHOE COEIMHEHHUE TPOBOJHUKOB.

PaGota ® MOIHOCTH 3JieKTpuueckoro Toka. 3akoH J[[xoymns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPEOUTENN JIEKTPUIECKON 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarauTHoe
nosie. MaruutHoe mnosne 3eMJIM W €ro 3Ha4eHWe Ui KU3HU Ha 3emiie. OnbIT
Opcrena. MarauTHOE MoOJI€ 3JIEKTPUYECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUIATENb
MIOCTOSHHOTO  TOKAa. VICIONb30BaHME AJIEKTPOJABUTATENIEM B  TEXHHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABiaeHue 3JIeKTpoMarHuTHON MHAyKuuu. [IpaBuso Jlenna.
DIIEKTPOreHepaTop. CrnocoOb1 ITOJTYYEHHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DneKTpu3anus Teil.
JIBa poaa 3JIEKTpUYECKHX 3apsii0B U B3aUMOJACHCTBHE 3apSyKEHHBIX TE.
Y CTpOUCTBO U IEUCTBUE NEKTPOCKOTIA.
DIJIEKTPOCTATUYECKAS UHIYKIIHS.
3aKOH COXpaHEHUs IEKTPUUECKUX 3aPSIOB.
IIpOBOIHUKH U JUAJIEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKYM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KHUJIKOCTH.
. ['a3oBBI1 pa3psa.
. I3MmepeHue cuibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUYeCcKOro HarpsKeHUs BOJIbTMETPOM.
. Peocrar n marasuH COIpOTHUBIICHUHN.
. BzaumopiericTBre NOCTOSHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS MTOJHOCOB MarHuTa.
. MozennpoBaHre MarHUTHBIX MMOJIEW MOCTOSIHHBIX MArHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmr.

JlelicTBHE MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb MOCTOSIHHOT'O TOKA.

HccnenoBanue siBJIEHUA 3JICKTPOMArHUTHON MHIYKIIHUH.

OmneiTel @apases.

3aBUCUMOCTh HANpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHMKHOBECHHS.

DJIEKTPOreHEepaTOp MOCTOSIHHOI'O TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

© g &~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJIEKTPU3AIMUM Ted MHAYKIUEHW U TpHU
COMPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSL DIIEKTPUYECKOrO TOJS HA MPOBOJHUKH U
JTUBJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON 1IETH MOCTOSIHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUJIbl TOKA.

N3mepenue u peryinpoBaHue HAMPSKECHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 PE3UCTOpP, OT
CONPOTUBJIEHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OMBbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUUECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JJWHBI, IUIOWIAAXA MONEPEYHOTO
CEUYEHHUs U MaTepuana.

IIpoBepka mpaBuia CIOXKEHHUS HAINPSKEHUW MPHU  IOCIECI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CUJIbl TOKa MPU MapaUieIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IESKTPUIECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHne MOUIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIOYKy, OT
HANpsKECHUS HAa HEH.

Onpenenenue KII/[ narpeBarens.

HccnenoBannue MarHUTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO TOJIsI TOCTOSTHHBIX MAarHUTOB MPU UX 00bETUHEHUU
U pa3JieJICHUH.

HccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAIIPABJICHHS TOKA B KaTYIIIKE.
N3ydenue neiicTBUSI MAarHUTHOTO TOJIsl HAa TPOBOAHUK C TOKOM.



19. KoncTtpyunpoBanue 1 n3ydeHue paboThl SIEKTPOIBUTATENS.

20. U3mepenne KII/1 a5mekTpoaBUraTeibHOM yCTaHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIIEHUS SJIEKTPOMArHUTHOW HHIYKIIMH:
UCCJIEIOBAHNE W3MEHECHMI 3HAYEHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

MexaHn4yeckue siBJCHUA.
Mexannueckoe JIBmkKeHHE. MarepuanbHas Touka. (Cucrema OTCYéTa.
OTHOCUTENBHOCTh MEXaHMYECKOIro JBWKEHUS. PaBHOMEpHOE NpPsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsiMoiHeHHOe JBrkeHue. CpelHsisi U MTHOBEHHasI
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.
VYckopenue. PaBHOyckopeHHOe TMpsiMOosiMHEHOe aBmkeHue. CBoOoaHOE
najgenue. OnbiTel ['anues.
PaBHOMepHOE nBHKEHUE MO OKpyKHOCTU. Ilepron u yacTtoTa oOpaiieHusl.
JIuHenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.
IIepseiit 3ak0oH HproToHa. Bropon 3akoH Hetorona. Tperunii 3akoH HerotoHa.
[IpuHIUII CyNIEPIIO3ULIUN CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIbKEHUs, CUla
TPEHUS TTOKOS, APYTHUE BUJIBI TPEHHUSI.
Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgenus. J[Buxenune mianeT BOKpyr ConHua. IlepBas kocMuueckasi CKOPOCTb.
HeBecomocCTh 1 nieperpysku.
PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OCBIO BpallleHus:. MOMEHT cuiibl. LIeHTp TskecTH.
Nmnynec tena. M3menenne umnylibca. UMnynbe cuiibl. 3aKOH COXpPaHEHUS
MMIyJibca. PeakTuBHOE ABHKEHUE.
Mexanudeckass pabora W MOLIHOCTb. PaboTa Cui TSAXKECTH, YHPYIroOCTH,
Tpenusi. CBsA3b 2HEpruu U paboThl. [loTeHIManbHas SHEPTHS TeJa, OJAHITOTO Haj
MTOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEprus cxkartou npyxuHel. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHECHUS MEXaHUYECKOU
DHEPIUHU.
Hemoncmpayuu.
1. HaGnrogeHrne MeXaHUUECKOTO JABMXKEHHS Tejla OTHOCUTENIBHO Pa3HbIX Tel
OTCYETA.

2. CpaBHeHUE MyTel U TPACKTOPUU ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PAa3HbIX TEJI OTCUETA.
N3Mepenne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEMHOTO IBUKCHMUS.
HccnenoBanue mpu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUS.
HabGnronenue nBmkeHus Tea 1Mo OKpyKHOCTH.



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

Habmoienne MexaHu4ecKuX SIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa
«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KaOuHeTa (PU3UKH.

3aBHCHMOCTh YCKOPEHHUS TejJa OT MacChl Tella U JCUCTBYIONIEH Ha HEro
CHJTBIL.

Habmtoienne paBeHCTBa CUIT ITPH B3aUMOJICHCTBUU TEll.

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUKCHHH.

[lepenaua umiysbca npu B3aUMOACHCTBUH TE.

[IpeoOpa3oBaHus SHEPTUU MPU B3aUMOACHCTBUU TET.

CoxpaHeHue UMIyJIbca MPHU HEYIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbCa TTPH a0COTIOTHO YIIPYTOM B3aMMOACHCTBHH.
Habmoienne peakTMBHOTO JBM)KCHHUS.

CoxpaHeHHe MEXaHUUECKON YHEPTHH ITPH CBOOOIHOM MaJICHUH.
CoxpaHeHre MEXaHUYECKON SHEPTUU NPU ABMKEHUHU Tea MO IeHCTBUEM
NpY>KHUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoncTpynpoBanue TpakTta Juisi pa3roHa W JadbHEHIIET0 pPaBHOMEPHOTO
JBUKEHMSI IIApUKa UITU TEJIEKKH.

Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM JIBUYKEHUS
HIapyKa Mo HaKJIOHHOU TIOCKOCTH.

OmnpeneneHne yCKOpEHHUs Tela MPH PaBHOYCKOPEHHOM JBMKEHHUH TI0
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTU IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHUH 0e3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS KakK psiA HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME IPOMEKYTKA BPEMEHHU OJAMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHUSI CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JAaBJICHUS.

Onpenenenue ko3 duiieHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHUU TeJla 10
TOPU30HTAIBHOM MTOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI  yOPYTOCTH TpU TOABEME Tpy3a C
UCTIOJIb30BaHNEM HETIOJIBUKHOTO U TIOJIBMKHOTO OJIOKOB.

N3ydeHne 3aKoHa COXpaHEHUs SHEPTUH.

MexaHuuyeckHne KoJe0aHus ¥ BOJIHBI.



Konebarenbaoe nemkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUH: TIEPUO/,
4acToTa, aMIUINTy1a. MaTeMaTH4eCKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
SHEPIUU MPU KOJIeOATEIHLHOM JABUKECHUM.

3aryxatome  kojeOanus.  BwiHyxkaeHHble — KojebaHus.  Pe3oHaHc.
Mexannueckue BoOaHbI. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpoposibHblE U
NOMNEpPEeYHble BOJIHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacnpoOCTPaHEHUS.
MexaHuuecKkre BOJIHbBI B TBEPJOM TeJI€, CEICMUYECKUE BOJIHBI.

3ByK. ['poMKoCTh 3ByKa W BbicoTa ToHa. OTpaxeHue 3Byka. MHdpa3Byk u
yJIBTPa3BYK.

Hemoncmpayuu.

1. HaOmrogenue konebaHui Ten MOA ACHCTBHEM CHIIBI TSDKECTH U CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HabGnronenue BIHYKIEHHBIX KOJIEOaHHI U pe30HaHca.
PacnipocTpaHeHre IpoA0IbHBIX U MTOTICPEYHBIX BOJIH (HA MOJICIIH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTUYECKHUI PE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHrie 4YacTOThl M IEpUOAa KOJIEOAHMI MaTeMaTH4ecKoro
MasiTHUKA.
Omnpenenenre 4acTOThI M MEPUOa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.

3. HMccrnenoBanue 3aBUCUMOCTH Teproa KoJieOaHUM MOJIBEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH Meproa KoineOaHul MPyKUHHOTO MasSTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH Tepuojaa KoyjieOaHui rpy3a, MOABEIUICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITHI, JEMOHCTPUPYIOIIME  3aBHUCHUMOCTh  TEpHoJa  KoJeOaHui
NPY>KMHHOTO MasiTHUKA OT MAaCChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOAHOTO MaICHUS.
DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTPOMarHuTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  (CBOMcCTBa
ANEKTpOMarHuTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJH. Mcmosib30BaHMe
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DnekTpoMarHuTHas npupojga cera. CKopocTh cBeTa. BosiHOBbIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolCTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopusie padomsl u onvimot.
1. M3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHIHHOTO
TenedoHa.
CgBeToOBbBIE SIBJICHUS.

JlyueBass  mopenp  CBerTa. Ucrounnku  cBera.  [IpsamonuHenHoe
pacrnipoctpanenue ceera. 3atMenusi Connua u JIynsl. Otpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MperoMieHus cBeta. [loaHoe BHYTpeHHeEE
OTpaX€HHE cBeTa. VIcrmonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JInnza. Xon ayuedt B muH3e. OnTHyeckas cucteMa (hoToarnrmapara, MUKpOCKOMa
u Teneckomna. ['na3 kak ontuyeckas cuctemMa. bau3opykocTh U 1allbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel Hbtorona. CrokeHue
CIEKTPAJIbHBIX BETOB. J{Hciepcusi cBeTa.

Jemoncmpayuu.

[IpssMONMHENHOE pacTIpOCTPAaHEHHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuyenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTtu4eckui CBETOBO/I.

Xop tydeil B coOuparonieit JIMH3e.

XoJ Jiyyer B paCCEUBAIOLIECH JIMH3E.

[Tonydenne n300pakeHUH C TOMOIIBIO JIUH3.

[Tpuniun aevicTBus dhoToanmapara, MUKPOCKOIA U TEJIECKOTIA.

10. Moaens riasa.

11. Paznoxxenue 6eI0ro cBeTa B CIEKTP.

12. [Tomyuenue 6e50Tr0 CBETA MPH CIIOKEHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopusie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpaKE€HHUs CBETOBOrO Jyda OT yTJia
najieHusl.
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W3ydenne xapakTepuCTHK H300paKeHUs IPeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa IPEJOMJIEHUSI CBETOBOT'O Jiyya OT YIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
[Tonydenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparomei
JIUH3BIL.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CIEKTP.
OnbITHl IO BOCHPHUATHIO I[BETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPBHI.



KBauToBbI€e siBJICHHS.

OmnbiTel Peszepdopna u mmanerapHas mojenb aroma. Mogens atroma bopa.
HcnyckaHue u MOriomeHne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPBI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHUe aTOMHOTO
anpa. HykionHas wMogens atomMHOro sapa. W3ortonsl. PaamoakTuBHBIE
npeBpaienus. [lepuon nomypacmnana aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsI0BOIO M MAacCOBOIO YHCEI.
OHeprusi CcBs3UM aTOMHBIX snep. CBA3b Macchl U SHEpruu. Peakuuu cHHTE3a U
nenenud saep. Ucrounuku sneprun ConHIa U 3BE3 .

SAnepnas sHepreruka. JeWCTBUS paguOAKTHUBHBIX HW3JIIYYEHHW Ha KUBBIC
OpraHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIIEHUS.

CrexTpbl pa3aM4HbIX Fa30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe BuiibcoHa.

Pabota cuéTunka HOHU3UPYIOLIUX U3ITyYCHUH.

Perucrtpanus n3mydeHus: IPUPOIHBIX MUHEPATIOB U MPOJLYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOnroneHue CIUIONIHBIX U JUHEWYATHIX CIIEKTPOB U3TyUCHHUS.

2. HccnepgoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nyTtH (1o poTtorpadusim).

3. HM3Mepenue paanoakTuBHOTO (oHA.

IHoBTOPUTEIBLHO-00001HAK NI MOAYJIb.

[ToBTOpHUTENHEHO-0000IAIOIINI MOTYJIb MIPEAHA3HAYEH JJIsI CHCTEeMaTU3aluu
1 00001IeHUS TPEIMETHOTO COJIEPKAHUS U OTIBITA IESITEILHOCTH, MPUOOPETEHHOTO
Py U3YYEHUU BCero Kypca (U3HKH, a TakKKe MJis MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMeHY 10 (pu3mKe sl 00ydYaroIuXxcs, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMeET.

[Ipy U3ydeHUU JAHHOTO MOMAYJISL PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYUBACTCS JOCTHUKEHUE MPEIMETHBIX U
METanpeAMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh. OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAHUS
SBJICHUU TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATh (U3UUYECKUE
SBJICHUS, TPUMEHsISI TMOJy4YEHHbIE 3HAHMS, pelarh 3aJadyd, B TOM YHCIE
Ka4eCTBEHHbBIEC U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMIMATBEHO AEATEILHOCTHBINA XapaKTeP JAaHHOTO pa3/ielia peaiu3yeTcs 3a
CY€T TOTO, YTO OOYJAIOIITUECS BBITIOJHSIOT 3aJaHusl, B KOTOPBIX UM TMPEIaraeTcs:

© g s DN e



HAa OCHOBE TIOJIyYEHHBIX 3HAHWUW pacro3HaBaTh W HAYYHO OOBSICHSTH
dbu3ndecKue SBICHUS B OKPY’KAIOIIEH MPUPOJIC U TIOBCETHEBHOM JKU3HU,

WCITOJIB30BaTh HAYYHBIC METOBI UCCIICIOBAHUS (DU3UYECKUX SBICHUM, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOYICHHS TEOPETUICCKUX BBIBOJIOB,;

OOBSCHATH HAYYHBIC OCHOBHI Han0oJiee BaXKHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTHH, HAPUMEpP, MPAKTUYECKOTO HUCIIOIB30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUU HA OCHOBE 3aKOHA IMPEBPAIICHHS W COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOMAYJIS BKIIOYAET OKCICPUMEHTAIBHOE
UcclieoBaHue 0000MmIaronero xapakrepa. Moaylb 3aBepIaeTcsi MPOBEICHUEM
JIMarHOCTUYECKOW U OLIEHOYHOM paboThl 3a KypC OCHOBHOTO 00111eT0 00pa30BaHus.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HAIpPABICHO

Ha JIOCTH)KEHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare usyuenus GpU3NKMA Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3zoBaHus

y obOyuaromerocs OyayT coOpMUpOBaHBI CIIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTAThI B
4acTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUS

- MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(puznueckoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB,;

2) rPaKAAHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:

- TOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B O0CYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
bu3uKy;

- OCO3HAaHHE BAXHOCTU MOPAJIBHO-3TUYECKUX IPUHLHIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3CTeTHYECKOT0 BOCTIMTAHUS

- BOCIIPUSITUE 3CTETUYECKUX KadyecTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHUS:

- OCO3HAHME UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHA TEXHOJOTHM, Ba)KHEWIIEH COCTABIISIOLIEH
KYJbTYpBHI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpeca K HCCIEeI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl  310pPOBbS W  IMOIHOHAJILHOIO
0/1aronoJIy4us:

- OCO3HaHUWE LIEHHOCTH Oe30macHOro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUJ 0O€30IaCHOrO TIOBEJIEHHUS Ha
TpaHCIOpPTE, Ha JIOpOrax, C AJNEKTPUUYECKUM U TEIUIOBBIM 00OpYIOBAHHUEM B
JOMAIIIHUX YCJIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PedICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'O € IpaBa y APyroro 4eaoBeKa;

6) TPy10BOT0 BOCTIMTAHUSI

- AKTUBHOC Yy4YaCTHE B PCIICHUU TNPAKTUYECKUX 3anad (B paMKax CEMbH,
00pa30BaTE/IbHOW  OpraHW3alliy, TOopoJa, Kpas) TEXHOJIOTHYECKOH WU
COLIMAJIbHOM HAMPaBICHHOCTH, TPEOYIOIMIMX B TOM YUCIIE U (PU3MUECKUX 3HAHUIA;



e - HHTEpEC K MPAKTUYECKOMY M3YUEHHUIO MPodeccHii, CBA3aHHBIX C (PU3UKOI;

e 7)3K0JIOTHYECKOTO BOCTIMTAHHUS:

e - OpHEHTAllUA HA TNpPUMEHEHHE (PU3NYECKUX 3HAHMM JUIS PEIIeHHs 3aaad B
00JIaCTH OKpY’KalolIel Ccpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLIEHKH UX
BO3MOYKHBIX MOCTIEICTBUH JUIsl OKPY KAIOILEH CPE/Ibl;

e - OCO3HaHHE TJI0O0ATBLHOTO XapaKTepa SKOJIOTHYECKHUX MpOoOJIeM U MyTed ux

pelieHus;

e 8) amanTanuu K M3MEHSIOIIHMCS YCJIOBHSIM CONUAIBLHOW W NMPHPOIAHOIM
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBMU TpPU BBINOJHEHUU HCCIEIOBAHUN U
MPOCKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
IPYTHUX;

e - TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO
NEATEIbHOCTD;

e - NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHUCIE (POPMYIUPOBATH
WJICH, TIOHATHS, TUTIOTE3bI O PU3NUECKUX OOBEKTAX U SIBIICHUSX;

e - OCO3HaHME JIEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH
bu3uKy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETCHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3HM MIPUPOJIbI, OOIIIECTBA U
SKOHOMMKHU, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHUA,

e - OIICHKAa CBOMX JICHCTBUM C Y4YE€TOM BIMSHHMS Ha OKPYXKAIOIUIYIO Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX MOCJICICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs IPOTrpaMMBbl 1o (PU3KUKe Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHusi y oOyuarmierocs OyayT cpopMUpOBaHbI MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIIME TI03HABATEIbHbBIC YHUBEPCATbHBIC YICOHBIC JCHCTBY,
KOMMYHUKATUBHBIE  yHUBEpPCAJIbHbIE  yueOHBIC  JCHCTBUSA, PETyJIATUBHbBIC
yHUBEpCaIbHbIC YUCOHbIE TCUCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBbie Jlornueckue JeiicTBHA:
e BBIBIIATH W XapaKTEpU30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(aBnCHMIA);
e YCTAaHABIWBATH CYIICCTBCHHBIM MPU3HAK KIACCU(PUKAIIMK, OCHOBAHUS JIJIs
000011IeHHs U CPaBHEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIIOJICHUSAX, OTHOCSAIINXCS K (PU3UUECKUM SBIICHUSIM,;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBSA3M NPH U3YYCHUU (PUZUUECKUX
SIBJICHUI ¥ MTPOLIECCOB, JIEJIaTh BHIBOJIBI C HCIIOJIb30BAHUEM JI€TYKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOUEHHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BEIOMPATH CIIOCO0 pelieHrs yueOHo! pusndeckoii 3a1aun
(cpaBHEHHE HECKOJNBKMX BapHaHTOB pEUICHHUs, BBIOOp HambOoiee
TOAXO/ISIIETO ¢ Y4ETOM CaMOCTOSITEIIHHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejLcKue 1eHCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT MTO3HAHUS,
MPOBOAUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIM
bu3nUecKuil IKCIEPUMEHT, HEOOJbIoe HucciaeoBaHuEe (U3HUUECKOTO
ABJICHUS;

OLICHMBAaTh HA MPUMEHUMOCTh M JIOCTOBEPHOCTb HWHQOpMAIHIO,
MOJTYYCHHYIO B X0JI€ UCCIICIOBAHUS MJIU IKCTIEPUMEHTA,;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBEAEHHOTO HAOIIOICHNS, OTIbITA, UCCIICIOBAHNUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIIee pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHUAX U KOHTEKCTaX.

Pabora c nnopmanmeii:

MPUMEHSTh PA3IMYHBIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI TIPU TIOUCKE U
orOope uHGOPMAIMK WIH JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOM
dbuznyeckoii 3a1auu;

aHANMM3WPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITHIO
Pa3IUYHBIX BUIOB U (GOPM MPEACTABICHHUS,

CaMOCTOATENIbHO  BBIOMpATh ONTUMAJbHYIO (OpPMYy  TPEACTABICHUS
uHDOpMAIMM W WUIIOCTPUPOBATH pEIIaeMble 3aJadyd  HECJIOKHBIMHU
CXeMaMH, TruarpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIUSIMH.

KoMMyHUKAaTHBHBbIC YHMBEpPCAJIbHbIC Y4eOHbIC JCHCTBHS

B XOJie OOCYXXJeHHUs Y4yeOHOro Marepuaia, pe3yJbTaToB J1abopaTOpHBIX
paboT 1 POEKTOB 3a71aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOIl TeMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIC Ha PEIICHHWE 3aJa4yd W IOJICpKaHue
0J1aro’KenaTeIbHOCTH OOIICHUS,

COTIOCTABIIATh CBOM CYXIEHUS C CYXICHUSMHU JIPYTUX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3InYMe U CXOACTBO IMO3UIIHN;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



myOJIMYHO MPEACTABIATh PE3yIbTaThl BHINOJTHEHHOTO (PU3NYECKOTO OIBITA
(PxcmieprMeHTa, UCCIIEIOBAHUS, TTPOCKTA);

MOHUMATh U UCIIOJIb30BaTh IPEUMYILIECTBA KOMAaHIHON U MHAUBUIYaJIbHON
paboTHI IIPH pEIIEHUN KOHKPETHON (PU3HUECKOI MPOOIEMBI;

IPUHUMATD 1I€JI1 COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATH JIEHCTBUSA
no €€ MOCTH)KECHUIO: pPacHpelesaTh PO, O00CYXKIaTb IMPOLECCH U
pe3ybTaThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITOJIHATH CBOIO 4acTh PaOOThI, TOCTUrasi KAYECTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIpPaBJICHUIO U KOOPAMHUPYS CBOU IEUCTBUSA C IPYTUMH WICHAMHU
KOMaH/1bl,

OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOUIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIEHO C(POPMYTHUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHS.

PeI‘yJISITI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBI/Iﬂ

Camoopranu3anus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsiX, TPEOYIOIIUX
TUTS petieHust GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCA B  PA3IUYHBIX  IMOAXOJAX TMPUHATHS  PEIICHUN
(MHAMBHIyaTbHOE, TPUHATHE PEIICHUS B TPYIE, NPUHATHE PEIICHUMN
IPYIION);

CaMOCTOSATENIbHO COCTABJIAThH aJTOPUTM pElIeHUs (GU3NYECKON 3a/1auu WU
TUTAaHAa HMCCIICJIOBAHUS C YYETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTHPOBATH TIPEIiaracMbie BAPUAHTHI PEIICHU;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIL, SMOIUOHAJIbHbIN HHTE/JIEKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYyalluy U NIPEIIaraTh IIaH €€ U3MEHEHNUS;
OOBSICHATh ~ TPUYHMHBI  JOCTHXKCHHS (HEIOCTHMIKCHUS)  pE3yJIbTaTOB
NEeSATEIbHOCTH, JaBaTh OLEHKY TPUOOPETEHHOMY OMBITY;

BHOCUTHh KOPPEKTHBBI B JICATCIBHOCTD (B TOM YHCIIC B XOJI BBIMOJHCHHUS
(U3MUECKOTO  HCCIENOBAaHHMS WJIM TPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYAHOCTEM;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM,

CTaBUTH ce0sl HA MECTO JPYTOro YeJoBeKa B X0JI€ CIIOpa WU IUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYIOro;
NPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelieHur (PU3NYECKUX 3a1a4 Uin
B YTBEPKJICHHUIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTrOro.

IHNPEAMETHBIE PE3YJIBTATBI



K xonIty oOydenHus B 7 KJiacce MpeMETHbIC pe3yJIbTaThl HA 0a30BOM yPOBHE
JIOJHKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCSI YMEHUH:

UCIIOJIb30BaTh  MOHATHS.  (PU3MYECKHME W  XUMHUYECKUE  SIBJICHUS,
HAOI0/IEeHUE, HKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJEKYJa, arperaTHble COCTOSHUSI BemiecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHHUYECKOe JBWXKCHUE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TpPAaeKTOpHUs, PaBHOJCHCTBYIOIIAS
cuJa, nepopmanus  (ympyras, TUIACTHYECKAas), HEBECOMOCTB,
COOOIIAIOIITUECS COCY/IBI;

paznmyath siieHus (nuddys3us, TEIUIOBOE JBIKEHHE YacTHUI[ BEIIECTBA,
pPaBHOMEPHOE  JIBDKEHUE, HEPAaBHOMEpPHOE  JBWKECHHUE, HHEPIUS,
B3aMMOJICUCTBUE TEJ, PAaBHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHOU OCBIO
BpAILICHHUS], IIepelada JaBJICHUS TBEPABIMU TEJIAMHU, KUJIKOCTSIMHU U Ta3aMH,
aTMOC(PEpHOE [aBJICHHE, IUIABaHUE TEJ, MPEBPAILICHUS MEXaHUYECKOU
DHEPTUHU) TIO0 ONMHCAHUIO UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIMX JAHHOE (PU3NYECKOE SBJICHUE,

pacro3HaBaTh MPOSIBJICHUE W3YUYCHHBIX (U3UYECKUX  SABJICHUM B
OKpY’KalollleM MHpEe, B TOM uucie (U3UYECKUE SBICHHUS B MPUPOJE:
MpPUMEPHI JIBUKEHUSI C Pa3IMYHBIMU CKOPOCTSMH B >KMBOW U HEXUBOU
NpUPOJE, NEUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHHUKE, BIIHSHUE
aTMOC(EpHOro J1aBJICHUs Ha >KMBOM OpraHu3M, IJIABaHHE PHIO, phlUyaru B
TeJe YeJIOBEKa, MPU 3TOM NEPEBOIUTH MPAKTUUECKYIO 33aJlauy B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHBIC CBOWCTBA (MIPU3HAKHU) (DPU3NICCKHX SBICHUH,
OMKCHIBATH U3yUYECHHBIE CBOMCTBA TEN M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
(pu3rueckre BeMn4nHbI (Macca, 00bEM, MIIOTHOCTD BEIIECTBA, BPEMS, MyTh,
CKOPOCTB, CPEIHsAs CKOPOCTh, CUJIa YIIPYIOCTH, CUJIA TSKECTH, BEC TEJa,
CHJIa TPEHUsI, 1aBlicHue (TBEPIOTO Tea, )KUAKOCTH, Ta3a), BRITATKUBAIOIIAS
CWJIa, MEXaHW4Yeckas padoTa, MOIIHOCTb, IJIEYO CHJIbl, MOMEHT CHIIbI,
KOA((PUIIMEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKasd U
NOTCHIMAJbHAS JHEPrus), MNpPH ONHCAHUM TMPABUIBHO TPAKTOBATh
(bu3HYEeCKU CMBICIT UCTIOJIB3YEMBIX BETUYHMH, UX 0003HAYEHUS U €TUHUIIBI
bu3NYecKuX BEIUYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOUIUE JaHHYIO
GU3MYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYNH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCTIONB3Ys MpaBHIa CIOKEHUs cuil (BIOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3aKkoH ApXuMmesa, PaBUIIO paBHOBecHs pblyara (0JIoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHUYECKOU



SHEPruH, TpPHU O3TOM [aBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHa U
3aMKMCBIBATH €T0 MATEMATUUYECKOE BBIPAXKEHUE,;

OOBSCHATH (PU3MUECKUE SIBJICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUd MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBJISITh IIPUYMHHO-CIICACTBEHHbBIE CBSI3U, CTPOUTHh 0OBsACHEHUEe u3 1-2
JIOTHYECKHUX IIIaroB ¢ OMopoil Ha 1-2 M3ydeHHBIX CBOWMCTBA (U3MUECKUX
SBIICHUH, PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemate pacu€THele 3agaud B 1-2 JEHCTBUS, HUCHOJb3ys 3aKOHBI U
(GopMyIibl, CBsA3BIBAIOLIME (PU3NUECKUE BEIMUYMHBI. HAa OCHOBE AaHAIU3a
YCIIOBUS 33Jaul 3aIIMCBhIBATh KPAaTKOE yCIOBHUE, MOJACTABIATh (pU3NUECKUE
BEJIMYUHBI B (OPMYJBI UM TMPOBOAUTH PACUYETHl, HAXOAUTH CIPABOYHBIC
JaHHbIe, HEOOXOIUMBIE I PEIICHUS 3a/1a4, OLEHUBATh PEATUCTUUYHOCTD
NOJIy4YE€HHOU (PU3NUECKON BEIUYNHBI;

pacno3HaBaTh MPOOJEMBl, KOTOpPHIE MOXXHO PpELIUTh MpPU MOMOUIH
(U3HYECKUX METOJIOB, B OTMCAHUU UCCIEAOBaHUS BBIACIATH POBEPSEMOE
npeanonoxenue (TUoTe3y), pa3indaTh U HHTEPIPETUPOBATH MTOTYYCHHBIN
pe3yabTaT, HaXOAUTh OLIMOKH B XOJE OIbITA, AENaTh BBIBOJBI MO €ro
pe3yibTaTam;

OPOBOAMTH OMNBITBI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUM WM
(bu3nYeCcKuX CBOMCTB TN (HOPMYIUPOBATH TPOBEPSIEMBIE PEITOJIOKEHHS,
coOMpaTh YCTaHOBKY U3 IPEIJIOKEHHOTO0 000pYI0BaHUs, 3allUChIBATH X0
omnbITa U (HOPMYJIHPOBATH BHIBOIBI;

BBIIIOJIHATh MNPSMbIE W3MEPEHHUS PACCTOSHMS, BPEMEHH, MacChl Tea,
0o0bEMa, CHUIIBI M TEMIIEpaTypbl C HCIHOJb30BAaHMEM aAHAJIOIOBBIX W
nu(pOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUYETOM
3a/IaHHOM aOCOIFOTHOM MOTPEITHOCTH U3MEPEHUH;

IPOBOAMUTDH HCCIIEA0OBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
JAPYrod ¢ WCIOIb30BAHUEM TPSMBIX W3MEpPEHHU (3aBUCHMOCTH IyTH
PaBHOMEPHO ABMXKYILETOCS Tela OT BPEMEHU JIBUXKEHHUSI T€Ja, CUIIbl TPEHUS
CKOJIL)KEHHUSI OT Beca Teja, KauyecTBa OO0pabOTKH MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHJIbI TPEHHS OT IJIOIIAINA CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOUIEH CUJIBI OT 00BbEMa
NOrpy>KEHHOW YacTH TeJIa U OT IUIOTHOCTHU KUIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO OTPY>KEHO TEJO, YCIOBUN
TUTaBaHUsS TeJl, YCIOBUH paBHOBECHs pblyara W OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEOBaHUSA, CcOOUpaTh YCTAHOBKY H
BBIMIOJHATh WM3MEpPEHUs, Clenysl MPEeASIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOTYYECHHOM 3aBUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJC



MPEIOKCHHBIX TaOMUIl U TPaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTaM
UCCJICIOBaHMUS,

IPOBOJNTHh KOCBEHHBIC H3MEpPeHHS (PH3UYECCKHX BeIHYWH (IIOTHOCTH
BEIECTBA )KUJIKOCTH U TBEPJIOTO TEJa, CHJIA TPEHUSI CKOJIbKEHHUS, JaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAs CWJIA, JACHCTBYIOIIAs Ha TOTPY>KEHHOE B
KHUAKOCTh  Teno, KOd(DPUIMEHT TMONEe3HOro  JAEWUCTBUS  MPOCTHIX
MEXaHH3MOB), CJCAys NPEIJIOKESHHOW HWHCTPYKIMH: IPU BBIIOJHECHUH
U3MEPEHU CcOOMpaTh HSKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCIATH
3HaUYE€HHE UCKOMOMW BEIIMYUHBI;

cOOJII0/1aTh MpaBUiia TEXHUKUA 0€30M1aCHOCTH MpHU padoTe ¢ JabopaTOpHBIM
000pyI0BaHUEM,;

yKa3bIBaTh TPHUHIIMAIBI ACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTR:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUEcs COCyabl, OapoMerp,
phIuar, MOJBUKHBIN ¥ HETIOJIBIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTEepPU30BaTh MPHUHIUIB  JEWCTBHS HM3YyYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX OmNHMcaHusd (B TOM YHCIIC:
MNOJIIUITHAKK, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETP, BBICOTOMED, MOPIITHEBON HACOC, ApEOMET), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTL  MPUMEpPbl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPax)
MPAKTUYECKOTO MCIOIB30BaHUS (DU3UYECKUX 3HAHUM B IOBCETHEBHOMN
KU3HH NI oOecrieueHust 6€30MacHOCTH MpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU yCTPONUCTBAMHU, COXPAHEHUS 37J0POBbSI M COOJIOJCHUS HOPM
IKOJIOTHYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH Cpeie;

OCYUIECTBJISITh OTOOpP HCTOYHUKOB HHpopMauuu B HHTepHere B
COOTBETCTBHUH C 33JIaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM U TyTEM CPAaBHEHMS] PA3IMYHBIX HCTOYHUKOB BBIJEIATH
uH(OpMAITHIO, KOTOpas SBJISETCS MPOTUBOPEUYMBONW WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIB30BaTh MPHU BBIMOJTHCHUH yUYEeOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JIUTEPATYPY HPU3UIECKOTO COJIEP KaHUsl, CIIPABOYHBIE MAaTEPUAIBI, PECYPChHI
cetu UMHTepHer, BiaaeTh mNpuUEMaMH KOHCIIEKTUPOBAHHS  TEKCTa,
npeodpazoBanus HHOOPMALIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHhMEHHBIC M YCTHBIC COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIUU (PU3NIECKOTO COACPKAHUS, B TOM
YucIIe MyOJIUYHO JAeNIaTh KPaTKHE COOOIIECHUS O pe3yIbTaTax MPOCKTOB WU
y4eOHBIX WCCIEAOBAHUM, TP 3TOM TPAMOTHO HCIOJIb30BATh M3yYCHHBIN



MOHATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIJICHUE
MIPE3EHTAIUEH;

IpU BBITIOJTHEHUH YYEOHBIX IMPOEKTOB M MCCIEAOBAHUM paclpeleiaTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTABJICHHBIMHU 3aJauyaMH,
CIICIUTHh 3a BBIMOJHEHHWEM IIJJaHAa JCUCTBHM, aJIeKBaTHO OIICHUBATH
COOCTBEHHBIA  BKJAJ B  JACATEIbHOCTh  TPYNNbl,  BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMO/JICVCTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOUIUX.

K xoHIy oOyuenus B 8 kJiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIXCSI YMEHUINA:

UCITIOJIB30BATh MOHATHUA. Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(Hble TeJa, HACHIIIEHHBIH W HEHACHIIICHHBI Map, BIIAXXHOCTD
BO3/lyXd, TEMIEpPATypa, BHYTPEHHSS SHEPIHs, TEIUIOBOW JIBUTATEllb,
AJIEMEHTAPHBIN IEKTPUYECKUM 3apsijl, IEKTPUUECKOE I10JI€, POBOHUKU
U AUDJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TTOJIE;
pa3nuyath SBJICHUS (TEIUIOBOE pAaCIIUpEHUE M C)KATHE, TEIUIoNepe/aya,
TEIJIOBOE PaBHOBECHE, CMAUYMBAaHUE, KAWJUIAPHBIE SIBJICHUS, UCIAPEHUE,
KOHJICHCAIlWs, TUIaBJICHUE, KpUcTawm3anus (OTBepAeBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIonpPOBOAHOCTB, KOHBEKIWS, U3JIyuCHHE),
ANEKTPU3aLUs TeJ, B3aUMOJICUCTBHE 3apANIOB, NEUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TI0JIsSI Ha MPOBOJTHUK C TOKOM, 3JICKTPOMArHUTHAs MHIYKIIUS)
[0 ONHMCAHUID KX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIMX JAaHHOE (PUZNYECKOE SBJICHUE,

pacro3HaBaTh MPOSIBJICHUE H3YUYEHHBIX (U3UYECKUX  SABJICHUM B
OKpY’XKalollleM MHpe, B TOM uucie (U3UYECKUE SBICHHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSIKEHWE U KalWULIPHBIE SIBICHHUS B IPUPOJIE,
KpUCTaulbl B Ipupofe, usinydeHue ConHua, 3amep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AIEKTPUUECKUE
ABJICHUSI B aTMoc(epe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoJr0COB, pOJIb MATHUTHOTO MOJIS JJ1s1 YKU3HH Ha 3eMIle,
NOJIIPHOE CHSIHME, TPU 3TOM NEPEBOJMTH NPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIJCTSATh CYIISCTBCHHBbIC CBOMCTBA (MpHU3HAKU) (DU3UYESCKUX
SIBJICHUM,

OMKCHIBATh U3yUYECHHBIE CBOMCTBA TEN M (PU3HUECKHUE SBJICHUS, UCIIOJIb3YS
(u3rueckre BeNUYHHbI (TeMIepaTypa, BHYTPSHHSS SHEPTHsl, KOIUYECTBO
TEIUIOTHI, yJEeJIbHAasg TEIUIOEMKOCTh BEIECTBA, YACJIbHAs TEIUIOTa
IUTaBJICHUS, yJleJbHas TEIJIoTa MapooOpa3oBaHus, yneiabHas TemIoTa
CropaHusi TOIUIMBA, KOA(PPUUMEHT TOJIE3HOrO JEWUCTBUS TEIUIOBON



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yX4a, SJIEKTPUUECKUN 3apsl, CHIa
TOKa, DJEKTPUYECKOE HAIpsSHKEHUE, COMPOTUBICHHE MPOBOJHUKA,
yAEJIbHOE CONPOTUBJIEHUE BEIIECTBA, pA00Ta U MOLIHOCTH 3JEKTPUUECKOTO
TOKa), MPH ONHUCAHUM TPABUIBHO TPAKTOBATh (DU3MUYCCKUI CMBICI
UCIOJIb3yEMBIX BEJIMYMH, 0003HAUYCHHS U €TUHULIBI (PU3NYECKUX BEIIUYUH,
HaXOJIUTh (DOPMYIIBI, CBSI3BIBAIOIINE MAaHHYIO (PU3HUECKYIO BEIHYHUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTHh TpapuKd HM3YYCHHBIX 3aBUCHUMOCTEH
(buU3UYEeCKUX BEJIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBJICHUS M IPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETHUECKOU TEOpUHU
CTPOCHHMSI BEIIECTBA, IPHHIINAII CYIEPIIO3UINHN T0JIeH (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH Oma JijIs yJacTKa IEeNH, 3aKOH
Jxoyns—JIeHna, 3aKkoH COXpaHEHHs SHEPTUH, IPU 3TOM J1aBaTh CJIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3alMCHIBATH €M0 MATEMATHUYECKOE BHIPAXKCHHUE;
OOBSICHATh (PU3MYECKUE MPOILIECChI M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYalMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIC CBSI3H, CTPOUTH OOBICHEHHE U3 1—2 JTOTHYECKUX
IaroB ¢ omnopoil Ha 1-2 W3y4eHHBIX CBOWCTBA (U3MYECKUX SIBICHUMH,
bu3nYecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3amadd B 2—3 JEHCTBHs, WCIOJB3YS 3aKOHBI W
dbopmyIibl, CBA3BIBAIONIME (PU3MUECKUE BEJIWYMHBI. HA OCHOBE aHaJIM3a
YCIOBUS 33/laud 3alKMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX I pEIIeHHs 3aJadyd, BBIOUpPATh 3aKOHBI H  (POPMYIIHI,
HEOOXoauMBbIC JUIsi €€ pelieHus, MPOBOJIUTh PacuéThl U CPABHHUBATH
MOJTY4Y€HHOE 3HaUeHUe (PU3NUECKO BETMYMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MpoOJieMbl, KOTOpPbIE MOXKHO pPEUIUTh MpPU TOMOIIH
bU3NYEeCKUX METOJIOB, HCIOJIB3Ysl OMUCAHUE HCCIEOBAHUS, BBIJCIThH
MPOBEPSEMOE  MPEIIOIOKEHHE, OLEHUBATh MPAaBWIBHOCTh MOPSAKA
MIPOBEJICHUSI KCCIICIOBAHUS, JIe]aTh BHIBOIBI,

MPOBOAUTL OMNBITHI 10 HAOMIOJCHUIO (U3WYECKUX SBICHUM WU
(U3HYECKUX CBOMCTB T (KanMUISPHBIC SIBJICHHS, 3aBUCUMOCTD JaBJICHHS
BO3MlyXa OT ero o0bEMa, TeMIepaTyphl, CKOPOCTH TMPOIlecca OCTHIBAHUS U
HarpeBaHWs MPH H3IYyYCHHH OT IBETa H3JIydaromieil (IorIoIaromei)
MOBEPXHOCTH, CKOPOCTh MCIHAPEHHUs BOJBI OT TeMIEpaTypbl KHUIKOCTU U
wiomwaau €€ TOBEPXHOCTH, OHJIEKTpHU3alus TeJl W B3aUMOJCICTBUE
ANEKTPUYECKUX 3apsA/IOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHHUTOB,
BU3yaJM3allMsl MArHUTHBIX T[IOJE€H TMOCTOSIHHBIX MAarHWUTOB, JEWCTBUS
MAarHuTHOTO TOJISI Ha MPOBOJHHK C TOKOM, CBOICTBA 3JEKTPOMATHUTA,
CBOMCTBA DJICKTPOJBUTATES IOCTOSHHOTO TOKa): (OpPMYJIHPOBATH



pOBEPsiEMbIEC MPEANOI0KEHHs], COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHUs, OMUCKHIBATH XOJI OTbITa U (POPMYITHPOBATH BHIBOBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHOMN BIIa)KHOCTH
BO3/yXa, CHJIBI TOKa, HANPSHKEHUA C MCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIMYWH, CPaBHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYHUHBI OT
JIPYyroil ¢  WCIOJB30BAHUEM TMPSAMBIX H3MEpeHUH  (3aBUCHMOCTD
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro [JIMHBI, IUIOLIAINA IONEPEYHOTO
CEUYEHUA U YAECIBHOTO CONPOTUBIICHHS BEIIECTBA MPOBOIHNUKA, CUIIBI TOKA,
UAYLIEro 4Yepe3 MPOBOAHUK, OT HANpsDKEHUS Ha  I[POBOJHMKE,
UCCJIEIOBAHUE TOCJIEJOBATEIBHOTO M  MApajuIeJbHOTO  COEAMHEHUU
IPOBOJIHUKOB): IJIAHUPOBATh HCCIEJOBaHUE, COOMpAaTh YCTaHOBKY U
BBINIOJHATh WM3MEPEHUs, Clenysl MPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaOIMI] U Tpa(UKOB, 1€1aTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEAOBAHMS,

NPOBOJIUTh KOCBEHHBIE HW3MEpPEeHHS (U3NYCCKUX BeIUYMH (yIenbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIIEHUE MPOBOAHMKA, pabdoTa W
MOIIIHOCTh JJIEKTPUYECKOT0 TOKA): IUIAHUPOBATh WU3MEpEHHs, COOMpaTh
HKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, Ceays MPEIJI0KEHHOW WHCTPYKLHMH, U
BBIYHCIIATH 3HAUEHHE BEJINYMHBI,

coOJII01aTh MpaBuila TEXHUKU O€30MacCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl JACUCTBUA U3YYEHHBIX NPUOOPOB U
TEXHUYECKHX YCTPOMCTB C ONOPOW Ha WX OMKCaHUs (B TOM YHCIIE: CHCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJBLTMETP,
CUETYMK JJIEKTPUYECKOM BSHEPIUH, 3IIEKTPOOCBETUTENbHBIE MHPHUOOPHI,
HarpeBaTebHble  AJEKTponpuOOpbl  (IpUMEphI),  IJICKTPUUYCCKHE
NPEIOXPAHUTEITH, YJICKTPOMArHHT, dJIEKTPOABUTATENb TIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKUX SIBJICHUN U HEOOXOIHUMBIE
(bu3nUecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPUTEIbHBIC
PUOOPHI IO CXEMaM U CXEMATHYHBIM PUCYHKaM (KHIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, JBUTATEIb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI JJICKTPUYCCKUX IIEHEeH ¢
NOCJIEIOBATEIbHBIM U NApAJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3andas
YCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUYECKUX LIETICH;

NPUBOJIUTE  mpuMepbl  (HAXOMUTh  WMHPOPMALMIO O  [pPHUMEpax)
MPAKTUYECKOTO MCMOJIb30BAHUS (DU3UUYECKUX 3HAHMM B IMOBCEIHEBHOMN



KU3HU 111 obecrieueHusi 0€30MacHOCTU MPHU OO0paIlEHUH ¢ IPUOOpaMH U
TEXHUYECKUMH yCTPONUCTBAMHU, COXPAHEHUS 3J0POBbsI U COOTIOAEHUS HOPM
HKOJIOTMYECKOT0 TOBEAECHUS B OKPYIKAIOILIEH CpEE;

OCYIIECTBIIATh MOMCK HMHPoOpManuu (U3NYECKOTO COJEpKaHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHMW M MyTEM CpPaBHEHMS
JIOTIOTHUTEIbHBIX HCTOYHUKOB BBIIETSATH HH(OPMAIIHIO, KOTOpas SIBISIETCS
POTUBOPEUYMBOM HIIA MOXKET ObITh HEAOCTOBEPHO;

UCIIOJIb30BaTh NP BBINOJIHEHUH YYEOHBIX 3aJaHUN HAay4YHO-NOIYJIIPHYIO
JAUTEpaTypy (PU3NUECKOTO COACPIKAHUs, CIIPaBOYHbIE MAaTEPUAIbl, PECYPCHI
cetu MHTepHer, BiageTb MNpuUEMaMM KOHCHEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHust HHPOPMAIIUH U3 OJTHON 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
00o0miass MHGOPMALMIO U3 HECKOJbKUX HCTOYHUKOB (PU3NUYECKOTO
COJIEpKaHus, B TOM YUCJIIE Iy OIMUYHO MPEACTABISAT PE3YJIbTAThI IPOSKTHOU
WM UCCIIEA0BATEIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YUYEHHBI TOHSATUMHBIMA ammapaT Kypca (U3HKH, CONPOBOXIATh
BBICTYIUJIEHUE MTPE3EHTALIUEH;

OpU BBIIOJIHEHUU YYEOHBIX IPOEKTOB U HUCCIEIOBAaHUM (PU3NYECKUX
IPOLIECCOB paclpeeNiaTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUH C
NOCTAaBJICHHBIMM 33Ja4aMH, CIECAUTh 32 BBINOJHEHUEM IUJIaHA JACUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B
NEATEIbHOCTD TPYNIIBI, BEICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE,
IPOSIBIISS TOTOBHOCTh pa3peliaTb KOHPIUKTHI.

K xonity oOyuenus B 9 kiiacce npemMeTHbIe pe3yJbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMCHHIMA:

UCIIOIB30BaTh IOHATHS. CHCTEMa OTCuYéTa, MaTepHalbHas TOYKa,
TPAeKTOPHUs, OTHOCHTEIBHOCTh MEXaHHUECKOTO JBIKEHHUS, IehopMarius
(ynpyrasi, miaacThyeckas), TpEHHE, IECHTPOCTPEMHUTEIIBHOE YCKOPCHHE,
HEBECOMOCTb M TMEPErpy3KH, IEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEIIO,
ICHTP TSHKECTH TBEPIOTO TENIa, paBHOBECHE, MEXAHUUYCCKUE KOJICOaHMS U
BOJTHBI, 3BYK, HH(PPA3BYK U yIbTPa3BYK, 3JICKTPOMArHUTHBIE BOJIHBI, IIIKajIa
9JICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAJIbHO30PKOCTb,
CIIEKTPBI MCIYCKAHUS W IOTJIOICHHMS, anbda, OeTa- U raMma-u3IydeHus,
U30TOIIBI, SIIEPHAS DHEPTETHKA,

pasnuyaTh SBJICHHS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBI)KEHUE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE JBM)KEHHE, CBOOOIHOE
najicHue TeJ, PAaBHOMEPHOE IBHMKCHHE 0 OKPY)KHOCTH, B3aUMOJICHCTBHE
TEJI, PEaKTHBHOE JBIIKCHHE, KojebaTeabHOe IABMKEHHE (3aTyXarolue |
BBIHY’KICHHBIC KOJCOaHHs), PE30HAHC, BOJHOBOE IBIDKCHHE, OTPAKCHHE



3BYKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, IIOJJHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3JIokKeHHe OesIoro cBera B
CHEKTp M CJOXEHHE CHEKTpPaJbHBbIX [IBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpPa
W3JTyYEHHs) TI0 ONMCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JIEMOHCTPHUPYIOUINX JAHHOE (PUZNYECKOE SBIICHUE,

pacrmo3HaBaTh MPOSBICHHE HM3YYECHHBIX (PU3UUYECKUX SIBICHUNA B
okpyxarmeMm mupe (B TOM uucie (u3nYecKkue SBICHHUS B TPUPOJE:
IIPWINBBI U OTJIMBBI, JBIKEHUE IUTaHET COJIHEYHOUM CUCTEMBI, PEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSATUE 3BYKOB JKUBOTHBIMHU,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO0, LIBETa Tell,
ONTUYECKUE SIBICHUS B MPHUPOAE, OMOJOTHYECKOE ACHCTBHE BUIUMOTO,
yJIbTpauOJETOBOIO U PEHTIC€HOBCKOIO M3JIY4YEHHH, €CTECTBEHHBIM
paAMoOaKTUBHBIA (POH, KOCMUYECKHE JIyYd, PaJUOAKTUBHOE H3IyUEHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX W3IyYEHHH Ha
OpPraHu3M 4YeJIOBEKa), MPH ITOM IMEPEBOAMTH IMPAKTHUYECKYIO 3a1ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (MpU3HAKM) (PU3MUECKUX
SIBJICHUH,

OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TEN M (PU3NYECKUE SIBICHMS, UCIOb3Ys
¢u3nveckne BEeTUYMHBI (CpeaHSs M MTHOBEHHAs CKOPOCTh Tela TpHU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpPEMEIICHHUE, MyTh, YIiIoBas
CKOPOCTb, CHJIa TPEHUs, CHJIa YOPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOIrO TMAaJEeHMs, BEC Tella, HUMIYJbC Tela, WMIIYJIbC CHJIBI,
MexaHuyeckas paboTa M MOIIHOCTh, NOTEHLHUAJIbHAs SHEPrusi Tena,
NOJHIATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAsI SHEPrUs CKaTON
NPY>KAHBI, KHHETUYECKAs SHEPT U, ITOJTHAS MEXaHUYECKasi SHEPI U, IEPHOT
U 4YacToTa KojeOaHuH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BbICOTa TOHA,
CKOPOCTh CBETa, IOKa3aTeldb MPEIOMIICHHS CpElbl), IMPH OINUCAHHUU
NPaBUJIBHO TPAKTOBaTh (PU3MYECKUN CMBICI MCHOJb3YEMbIX BEJIMYMH,
0003HAaYEHUA W €IUHMIBI (U3UYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIBI,
CBSA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BETUYUHY C APYTMMH BEIMYMHAMU,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH,
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPIUH, 3aKOH BCEMHUPHOrO TATOTEHUS,
OPUHIMI CYNEpPIO3ULIMK CHJI, HPUHUMUII OTHOCUTENbHOCTH [ 'anmuies,
3aKk0Hbl HBIOTOHA, 3aKOH COXpPaHEHHs MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOI0 U MacCOBOIO YHCEI
OpHU SACPHBIX PEAKIUIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3alUChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3UYECKHE TPOLECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyaIlil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKHUX
[IaroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3MYECKUX SIBJICHUH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIC 3a/1a4H (OIMHUPAIOIINECs Ha CHCTEMY U3 2—3 YpaBHEHHUI),
UCTIOJB3YS 3aKOHBI U ()OPMYIIBI, CBSI3bIBAIOIINE (PU3MUECKHUE BEHMUMHBI. HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]a4M 3alMChIBaTh KPATKOE YCIOBUE, BBIABIATH
HEJOCTAIOUINE WU U30BITOYHBIE JAHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOQUMBIE Il PEIICHHs, IPOBOJUTh pacu€Tbl MU OLICHUBATh
PEATMCTUYHOCTD MOJTYYECHHOTO 3HAYCHUS (PU3NUECKON BETUUHHEI,
pacmo3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh MPU MOMOIIH
(U3NYECKUX METO/OB, MCIONb3Yysl ONUCAHHE HCCIEIOBaHUS, BBIACIATH
IpOBEPSIEMOE  MPEIINONOKEHUE, OIEHUBATh MPABWIBHOCTh IOPSAIKA
NPOBEJCHUSI  MCCIICJIOBaHMs, Jel1aThb BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIOICHUIN U OMBITOB;

IPOBOAWTH OMBITBI TO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(U3MUECKUX CBOMCTB Tell (M3ydeHWe BTOpPOro 3akoHa HprOTOHA, 3aKoHA
COXPAaHEHHUsl HHEPruM, 3aBUCUMOCTb IEpUOAA KOJEOaHUU NPYKUHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPY>XKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYbI MAJIbIX KOJeOaHUMU, MPSIMOJIMHEITHOE PaCIIPOCTPaHEHUE CBETA,
pasiokeHue Oeoro cBera B CIEKTP, U3YyUEHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pa)k€HUs MpeaMeTra B colOuparouieit
JIMH3e, HAOJIIOJICHUE CIUIONIHBIX M JIMHEHYAThIX CHEKTPOB H3IYYCHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMUCHIBATH XO/JI OTBITA U €r0 Pe3yJabTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpeesiss
CpelHee 3HaYeHHWE U3MepseMoil BenuuMHbl ((DOKYCHOE pacCTOsSHHE
coOuparomieid JuH3bI), OOOCHOBBIBATH BBIOOp CIOCO0Aa W3MEPCHUS
(u3mepuTenBHOTO TPHOOPA);

OPOBOAMTH MCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM MIPSIMBIX U3MEPEHHUI (3aBUCUMOCTb IYTH OT BPEMEHH MPH
PaBHOYCKODEHHOM JBW)KCHHHM 0€3 HaydaJlbHOHW CKOPOCTH, Iepuoja
KOoJIe0aHUN MaTeMaTUYeCKOr0 MasTHUKA OT IJUHBI HUTH, 3aBUCHMOCTH
yria OTpakeHHs CBETa OT yIJjla MaJeHHUs U yrja NpesoMJICHUS OT yria
NaJicHus). IUIAHUPOBaTh HCCIICJOBAHHE, CaMOCTOSTENILHO COOHMpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJNbTaThl IOJYUYEHHOW 3aBHCHUMOCTH



¢u3nyecKux BEIMYMH B BUAE TaOMUIl U IpaduKoB, AeIaTh BBIBOJBI IO
pe3yJbTaTaM HCCeI0BaHus;

NPOBOJIUTh KOCBEHHBIE H3MEpeHHS (U3MYECKUX BEIWYMH (CpemHsis
CKOPOCTb U YCKOpPEHHE TeJla IPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE
CBOOOJHOTO MaJCHMs, KECTKOCTb MPYXKUHBI, KOIPOPUIHUEHT TpPEeHUS
CKOJIbXKEHUS, MEXaHU4eckas pabdoTa M MOIIHOCTh, 4YacTOTa M TEPUOJ
KOJIeOaHUN MaTeMaTUYeCKOT0 W MPYKHHHOTO MAasTHHUKOB, ONTHYECKAas
cuia COOWpAaroNIe JIMH3bI, paJAHOaKTHBHBIA (OH): IJIAaHHUPOBATH
U3MEpEeHUs], coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHATH
U3MEpPEHHUs, CIeaysl MPEIJIO)KEHHOW WHCTPYKIUHU, BBIYHCIATH 3HAYCHUE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIYUYCHHBIE PE3yIbTaThl C YIETOM 3aJaHHOM
IIOTPEIIHOCTH U3MEPEHUN;

cOOJII0/1aTh MpaBuila TEXHUKU O€30MacCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
o0opy/I0BaHUEM;

paznuyaTh OCHOBHBIE MPH3HAKA M3YYCHHBIX (U3NYECKUX MOJEIEH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBIH HCTOYHUK
CBETA, JIy4, TOHKAas JMH3a, IUTaHeTapHas MOJIENb aTOMa, HyKJIOHHAs! MOJICITb
aTOMHOTO $1pa;

XapaKTepU30BaTh NPHUHIIUIBI  JEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUYECKHX YCTPOHCTB C OINOpOW Ha WX omnucaHus (B TOM YHCIE:
CIHIOMETP, OATYMKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, IMepuckom, ¢oToanmapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKOII, JIO3MMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O
CBOMCTBax (U3MUECKHX SIBICGHUA U  HEOOXoIuMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbl M CXEMATHUYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTUYECKHUX MTPOLIECCOB MPH
pelIeHUH Y4YeOHO-NPAKTUYECKUX 3aJay, OINTHYECKHUE CXEeMbl IS
MOCTPOEHUS N300PAKEHUI B MJIOCKOM 3€pKajie U cOOMparolel JTUH3E;
NPUBOJNUTH  TpuMepbl  (HAXOAWUTh  WHPOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIMOJb30BaHUS (PU3NYECKUX 3HAHWA B TOBCETHEBHOM
KU3HH NI oOecrieueHust 6€30MacHOCTH MPpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 310POBbSI U COOJIIOICHUSI HOPM
IKOJIOTHYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH Cpeie;

OCYIIECTBIISATh TOWCK HWHpOpManuu (U3NYECKOTO CONEp)KaHUs B
HuTepHeTe, caMoCTOATEIbHO (HOPMYIHUPYs MOMCKOBBINM 3a1poc, HaXOAUTh
NyTH OMPEJEIICHUsI JOCTOBEPHOCTH MOIYYEeHHON MH(POpPMAIlMU Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIONOJHUTENbHBIX UCTOYHHUKOB,



UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYeOHBIX 33JaHUN HAay4YHO-TIOMYJISAPHYIO
JUTEPATYPY (PU3UYECKOTO COJIEPKaHUs, CIIPABOYHBIE MaTE€pUaIbl, PECYPCHI
cetu VHTepHeT, BiaAeTh MNPUEMAMH KOHCIIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHusi UHPOPMALIUU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIECHMS Ha OCHOBE
uHGOpMallMM W3 HECKOJIBKHX HCTOYHUKOB (PU3UUECKOTO COJICpKaHUS,
myOJIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHON WIIM HCCIEA0BATEIBCKOM
NEATEIbHOCTH, TMPU 3TOM TPAaMOTHO  MCIOJIb30BATh  M3YYCHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiena (U3UKA U COMPOBOXKIATh
BBICTYIUICHUE TMpe3eHTalMell ¢ y4€ToM OCOOEHHOCTEH ayauTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB H TeM (umdposrie)
Konrpoabnubsie IIpakTHyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcehbl
Pa3nen 1. ®u3uka u e€ posib B NO3HAHUHN OKPY:KAKOIIEr0 MUpPa
bubnunoreka LIOK
11 ®du3uka - HayKa 0 IPUPOJIC 2 0.5
yia o TpHpoa https://m.eds00.ru/7f416194
bubnuoreka [{OK
1.2 du3nYecKue BeITNYNHbBI 2 1
https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.3 EcrecTBeHHOHA i METOJI IMO3Ha. 2 1
TECTBCMHOHAYHbII METON TOSHAHIA https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nen 2. [lepBoHayanbHbIe CBEI€HHUS 0 CTPOEHHH BelllecTBa
bu6nmoreka LIOK
2.1 CtpocHue BelecTBa 1
TPOCHIE BEIECTS https://m.eds00.ru/7f416194
99 JIBroKeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnmorexa [JOK
' BEILECTBA https://m.eds00.ru/7f416194
bubnunoreka LIOK
2.3 ArperaTHBIC COCTOSHHS BEIECTBA 2
p B https://m.edso0.ru/7f416194
Utoro mo pazneny 5
Pasznen 3. /IBu:keHne H B3aUMO/IeiicTBHE TeJl
b K
3.1 MexaHH4eCcKOe IBIKEHIE 3 nbmorexa I10

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

bubnunoreka LIOK

32 Hrepiuitd, Macca, IOTHOCTS 4 1 https://m.eds00.ru/7f416194
bu6nmoreka LIOK
33 Cua. Bt o 14 L 2 https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Pa3znen 4. /laBjieHue TBEPABIX TeJl, dKMIKOCTEH U ra3oB
41 [asnenue. llepenaya nasnenust TBEpAbBIMU 3 bubmmorexa [JOK
' TEeJNaMH, JKUJKOCTSIMH U razaMmu https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alarertue satxoCTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMoceproe raperiite 0 https://m eds00.ru/7f416194
44 JlelicTBuE KUIKOCTH U T'a3a Ha MOTPYKEHHOE 7 1 3 bubnuoreka [{OK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro o pazaeny 21
Pa3gen 5. PaGora u MoIHOCTB. JHEpPrus
bubmmoteka [IOK
>1 Paora u MomHoCTE 3 1 https://m.edsoo.ru/7f416194
butmmoreka [JOK
5.2 IT 5 1
POCTRIC MEXAHHMET https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1 1
CXATITCCKAA FHEpTHA https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3.5 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudgpoBbie
Ne n/n P Kontpoabubie IIpakTnHueckue (unbp )
NMPoOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TemsioBblie ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 1 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 2 5
CILIOBHIC HPOTECOH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3nen 2. DjiekTpuyecKHe 1 MATHUTHBIE SIBJIEHHS
21 DJNIeKTpUYECKHE 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
2.2 IT I i 20 1 7
OCTOAHRHEIH STCKTPHHACCIAH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATAHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SMEKTPOMATHHTHAs HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 5 14.5



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanMmeHoBaHHe pa3aeiioB H TeM nudpoBLIe
Ne n/n P Kontpoabubie IIpakTnHueckue (unbp )
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebi
Pasgen 1. Mexann4yeckue siBJIeHUSA
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1 1
ONMCaHus https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 7 20 1 3
SAUMOJIHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paszgen 2. Mexannueckue KoJ1e0aHus U BOJTHbI
bu6mmoreka [{OK
2.1 M 7 3
CXAHMIECKHE KOTIEOaNH s https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXQHMHACCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

Pasznen 3. BHGKTPOMaFHHTHOC 110JI€ U 3JIEKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuoreka [JOK
' JJEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gen 4. CBeToBbI€ AABJICHUSA



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

4.1 3aKOHBI PacCIpOCTPaHCHHS CBETA 6 2 bubmorexa OK
' paciipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3eI 1 onTHYECcKUE TPHOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Pa3nosxenue 6enoro ceeTa B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJI€HUS
bubmuoreka [JOK
5.1 Hcmyckanue u norsomieHue CBeTa aroMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpoeHHE ATOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FIEpHEIC peatiind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. IloBTopuTe1bHO-00001a01IMI MOYJIb
6.1 [ToBTOpeHMe 1 0000IIIEHNE COAEPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IPOBEPSIEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbI OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCII0JIb30BATh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiiniaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOUIUX JAaHHOC (1)I/I3I/ILI€CK0€ SIBJICHHUC

pacro3HaBaTh HPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpY’KarollleM MHpE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPOJIE,
IIPU 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIC CBOWCTBA (PU3HAKK) PU3HUYCCKHUX SBICHUI

1.4

OINMCHIBATh M3YYCHHBIC CBOWMCTBA Tel W (UIUYECKUE SIBICHUS,
UCHONb3yd (PU3MUECKUE BEIMYMHBI, NPU ONHCAHUM MPABUIIBHO
TPaKTOBaTh (PU3MYECKUH CMBICI HCHOJIb3YEMBIX BEIUYMH, HX
00O3HaYeHUsT M EAMHUIBl (U3NYECKHX BEIMYMH, HAXOJIUTh
(opMyIbl, CBS3bIBAIOUIME JIaHHYI (U3MUECKYI0 BEJIUYHMHY C
JPYTUMH BETMUYMHAMM, CTPOUTH Ipa(UKH N3yUEHHBIX 3aBUCMOCTEN

(bUBUYECKUX BEITUYUH

1.5

XapaKTCPU30BaATh CBONCTBA Tell, (I)I/I3I/ILICCKI/IC SABJICHUS U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU O3TOM JaBaTb CJIOBECHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbhiBaTb €ro MaTeMaTHYCCKOC

BBIpa)KCHUE

1.6

OOBSICHATH (PU3MUECKUE SBIICHHS, TIPOLIECCHl M CBOWCTBA TEI, B TOM
qyuciae M B KOHTEKCT€ CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa. BBIABISATH TNPUUYNHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH
oObsicHeHue M3 1 — 2 jormyeckux ImaroB ¢ omopod Ha 1 — 2
W3YYEHHBIX CBOMCTBAa (DU3MYECKUX SBICHHUN, (U3NUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemiats pacu€THble 3a1aud B 1 — 2 MeHCTBUS, HUCIIONB3Ys 3aKOHBI U
¢dbopMynbl, cBsi3bIBatolUEe (U3MUECKHE BEIWYMHBI. HAa OCHOBE
aHaJaM3a yCJIOBMS  3a/Jayd  3allUCBhIBaTh  KPaTKOE  YCJIOBHE,
MOJICTaBIATh (PU3UYECKHUE BEIUYUHBI B (OPMYJIBI M MPOBOJIUTH
pacuéThl, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a1a4, OLECHUBATh PEAIMCTHYHOCTh  MOJYYEHHOU

(hu3HYECKON BEIIMIMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYHO PEIIUTh MPU MOMOIIU
(bU3MYECKUX METO/OB, B OIHMCAHUH WCCIICAOBAHUS BBIICIAThH
npoBepsieMoe  MpeanosiokeHue  (Tumoresy),  pasidyarh |
HMHTEPIPETUPOBATH MOJIYYCHHBIH pe3yabTaT, HAXOAWTh OIIMOKU B

XOJ¢€ OIlbITa, ACJaTh BBIBOJBLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

IIPOBOAUTH ONBITHI MO HAOMIOJACHHIO (U3NYECKUX SBJICHUH WIN
¢bu3nueckux  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPSIEMbIE
MIPENIOJIOKEHNs, CcOOUpaTh yCTAHOBKY M3  IPEIOKEHHOIO

O60py,I[OBaHI/I$I, 3allMChIBATh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBITIOJIHATH MPSIMbIE U3MEPEHHS C HCIIOJIIb30BAaHUEM aHAJIOTOBBIX U
UG POBBIX MPUOOPOB, 3aNKMCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3a/TAaHHOW a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

MPOBOJIUTH HCCIIEJOBAHUE 3aBHUCHUMOCTH OJHOW  (PU3UUECKOM
BEJIMYUHBI OT [JPYroMl C MWCIOJB30BAaHUEM MPAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHMPOBAHHUU YYEOHOTO HMCCIEAOBaHUSA, COOMPATH
YCTAHOBKY M BBIIOJHATh W3MEPEHHUs, CIEays MPEII0KEHHOMY
IiaHy, (UKCUpOBaTh peE3yJbTaThl MOJIYYEHHOW 3aBUCUMOCTHU
(Gu3NYEeCKUX BEMYMH B BUJE NPEIIOKEHHBIX TAaOIUIl U TpaduKOB,

ACJIaTh BBIBOAKI 110 PE3YJIbTaTaM UCCICAOBAHUA

1.12

1.13

IMPOBOAWUTE KOCBCHHBLIC HW3MCPCHHA (1)I/ISI/I‘IGCKI/IX BCJIMYMH, CICAYyA
HpeﬂHOX(eHHOﬁ HMHCTPYKIMH. IIprU  BBIIIOJIHCHUUA I/I3MepeHI/II71
CO6I/IpaTI) OKCIICPUMCHTAJIIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUCHUC

HCKOMOM BEIUYMHEI

CO6J'IIO,I[8.TB npaBujia TCXHUKU 0€30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYyI0BAHUEM

1.14

YKa3bIBaTb INPHUHIUIILI }IeﬁCTBI/ISI HpI/I60p0B N TCXHUYCCKUX
YCTpOﬁCTB, XapaKTCPU30BaTh HNPHUHIUIILI HeﬁCTBHH HN3YUCHHBIX

pruOOPOB M TEXHUYECKHUX YCTPOMCTB C MOMOIIBIO MX OMHCAHUA,




1.15

UCTONB3ysd 3HAHUS O CBOWCTBAX (DU3WYECKHX SBJICHUH H
Heo0XxoanMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

HOPUBOAUTH TNpHUMepbl (HaXOOUTh HWH(GOPMALMIO O MpUMEpax)
NPAaKTUYECKOTO  HCIOJIB30BAaHUS  (PU3MUECKUX  3HAHUH B
MIOBCETHEBHON KM3HM I obecriedeHus Oe30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMH M TEXHHYECKUMH YCTpPOCTBaMH,
COXpAaHEHMs 370pOBbS M COOJIIOJCHHS HOPM 3KOJOTMYECKOro

MOBEJICHUS B OKPY’KAIOLLIEH cpelie

1.16

OCYILECTBIISATH OTOOP UCTOYHUKOB MH(pOpManuu B cetd MHTEpHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MUMEIOIIMXCS 3HAaHUM W MyTEM CPaBHEHHS PA3JIMYHBIX MCTOYHUKOB
BBIJCIATh MHPOPMAIMIO, KOTOpas SBISAETCS MPOTUBOPEUUBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIITOJIHCHUU y4eOHBIX 3a1aHUI
HAYYHONOITYJISIDHYIO ~ JIUTepaTypy  (PU3MYECKOIO  COJAEp’KaHUs,
CIIPABOYHBIE MaTEpHaNbl, pecypcbl ceth VIHTepHeT, BlIaaeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

vH(pOpMaMU U3 OJTHOIM 3HAKOBOU CUCTEMBI B JPYTYIO

1.18

CO3/71aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHMUKOB HH(POpPMALUU (PUIUIECKOTO
CoJiepKaHus, B TOM YUCIIe MyOJIMYHO J1eNaTh KpaTKUe COOOIIEHUs O
pe3ynbpTaTax IMPOEKTOB WM Y4YEOHBIX HCCICIOBAaHUN, NMPH STOM
IPaMOTHO HCHOJIb30BAaTh M3yYEHHBIH MOHATHHMHBIA ammapaT Kypca

(U3KKH, COPOBOXKIATh BHICTYIJIEHUE MPE3eHTallUEeN

1.19

NP  BBINOJIHEHWH  y4e€OHBIX TPOEKTOB M  MCCIEIOBAHUU
pacnipenienaTh O0S3aHHOCTM B TIpyNie B COOTBETCTBUU C
MIOCTABJIEHHBIMU 3aJjayaMH{, CJEAUTHh 32 BBINOJIHEHUEM IlJIaHA
NeWcTBUM, aJeKBaTHO OLEHMBAaTb COOCTBEHHBIM BKJIaJ B
JeSITENIbHOCTD TpYyMIIbI, BBICTPanBaTh KOMMYHHUKaTUBHOE

B3aHUMOJICHCTBUE, YUUThIBAsA MHCHHUC OKPYIKAIOMIUX

8 KVIACC




Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble peaMeTHBIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJIBb30BaTh IOHATHA

1.2

1.3

14

1.5

pasiiniaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIIUX JAaHHOC (1)I/ISI/I‘I€CKO€ SIBJICHUC

pacro3HaBaTh HPOSIBICHUE H3YyYEHHBIX (U3NYECKUX SBICHUHA B
OKpY’KalOIIeM MHpE, B TOM YHcIe (PU3NYECKHE SIBICHUS B MPHUPO/IE,
MIPU 3TOM NEPEBOJUTH MPAKTHYECKYIO 33/1a4y B yUEOHYIO, BHIACIATD

CYIIECTBEHHbBIC CBOMCTBA (MPU3HAKK) PU3MUYCCKHX SBICHUI

OINMCHIBATh M3YYCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHUS,
UCIOJNIb3Ysl (PU3NYECKUE BEIMYUHBIL, IPU OMNMCAHUU IPABUIBHO
TPakTOBaThb  (U3MYECKUH  CMBICT  UCHOJNb3YEeMBIX  BEIMYUH,
00O3HaYeHHss ¥ EAWHUIBl (QU3WYECKHX BEJIMYWH, HAXOIUTh
(GopMyJibl, CBS3BIBAIOLIME JaHHYIO (DU3NYECKYI0 BEIUYMHY C
JIPYTUMH BEITMUYMHAMH, CTPOUTH TPa(UKH N3ydEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCIINYNH

XapaKTCpU30BaTb CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIPU O3TOM JOaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allMCbIBAThb €TI0 MAaTCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSACHATH (PU3MUECKHE MPOIIECCHl ¥ CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH TPUYNHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH OOBSICHCHHE U3
1 — 2 noruueckux MIaroB ¢ MOMoIIbl0 1 — 2 W3yuYeHHBIX CBOICTBA

(bu3nyecKuX SIBICHUN, GU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTHU

1.7

1.8

pemaTh pacy€THbIC 3a7adu B 2 — 3 NEHCTBHSA, HCIIONB3YS 3aKOHBI U
¢dopmynbl, cCBs3bIBaOIMEe (U3NYECKHE BEIMYUHBI. HA OCHOBE
aHallM3a yCIOBHS 3aJa4M 3allMCBIBATH KPATKOE YCIIOBUE, BBISABIATH
HE/IOCTATOK JaHHBIX JUIsl pelleHHs 3a/auyd, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIE AJisi €€ pelleHus, MPOBOJUTH PacuéThl U
CpaBHUBATh IMOJYYEHHOE 3HAaueHUE (U3UYECKONW BEITUYUHBI C

HU3BE€CTHBIMU JaHHBIMU

pacro3HaBaTb HpO6HeMLI, KOTOPBIC MOXHO PCHIUTH IMpPU IMOMOIIU

(bHSI/I‘—IeCKI/IX MCTOJOB, HCIIOJIB3ysd  OIMKMCAHUEC HCCICOOBAHMA,




1.9

BBLACIATH NPOBCPACMOC MPCATIIOJIO0KCHNUEC, OLICHUBATL NPABUJIBHOCTDH

opsaaKa IpoOBECACHUA UCCIICAOBAHUA, 1CJIaTh BHIBOAbI

NPOBOANUTH OMBITH MO HAOMIOACHUIO (DU3NYECKUX SBICHUH WIIH
¢u3nvyeckux  CBOMCTB  Teln.  (opMyIuMpoBaTh  MPOBEpSIEMBIC
NPEANONIOKEHUS,, COOUpaTh YCTAaHOBKY W3  IPEUIOKEHHOTO

000pyI0BaHUS, ONUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIBI

1.10

1.11

BBIIIOJIHATE MOPAMBIC HU3MCPCHHA C HCIOJB30BAHHUEM aAHAJIOTI'OBBIX
npuOOpoB M JAaTYMKOB (U3MYECKHX BEIUYHMH, CpPaBHUBATH
pe3yNbTaThl M3MEPEHUH ¢ yd4E€TOM 3alaHHOW  aOCOIIOTHOM

IIOrp€IIHOCTHU

MPOBOAUTHh HCCIEAOBAHHWE 3aBHUCHUMOCTH OJHOW  (pu3mveckon
BEJIMYMHBI OT JPYrol € MCIOJIb30BAHHEM MPSIMBIX H3MEPEHUN:
IUTAHUPOBATh HCCIIEI0OBaHUE, COOMpPATh YCTAHOBKY U BBIMIOJIHATH
W3MEpEHUs, CIeAys TPEUIOKCHHOMY IUIaHy, (QUKCUPOBATH
pe3yNbTaThl MOMYyUYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIUI] U TPaUKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE M3MepeHHs]  (U3NYECKUX  BEIMYMH:
IUIAaHUPOBaTh  WU3MEpPEHHUs,  coOMpaTh  SKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJIE€Iysl MNPEIJIOKEHHON HMHCTPYKLMH, U BBIYUCIATH

3HAa4YCHUC BCINYNHBI

1.13

1.14

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH Mpu paboTe ¢

1a00paTOPHBIM 000pYy10BaHHEM

XapaKTepu30BaTh MPUHLUIBI JAEUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SABICHUH M HEOOXOIUMBbIe

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTb NPOCTLIC TEXHUYCCKUEC yCTpOﬁCTBa N U3MCPUTCIIbHBIC
HpI/I60pLI o CXeMaM 1 CXEMATUYHbIM PUCYHKAM, COCTABJIATH CXCMbI
QJICKTPUICCKUX Heneﬁ C IMOCJICAOBATCIBHBIM W IapalJICIIbHBIM
COCAMHCHHUECM JJICMCHTOB, pasjiidass YCJIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKUX LIETIEH

1.16

NPUBOJUTh TPUMEPbl  (HAXOAUTh HHPOPMAIMIO O TMPUMEPAx)
NPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM JUIsi oOecriedyeHus: 0e30IacHOCTH Mpu

O6paIJ_IeHI/II/I C HpI/I60paMI/I n TCXHHUYCCKHUMHU YCTpOﬁCTBaMH,




1.17

COXpPAaHCHUA 3I0POBbI U COGHIOI[GHI/DI HOPM 3KOJIOT'MYCCKOTO

MOBE/ICHUS B OKpY XKalollei cpene

OCYILECTBIIATh NMOUCK HMH(OpManUM (U3UYECKOTr0 COACPKAHUS B
cetd IHTEpHET, HA OCHOBE UMEIOIIUXCS 3HAHUM U IIyTEM CPAaBHEHMS
JIONOJTHUTEIbHBIX HMCTOYHUKOB BBIACIATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEUYNBON MIIA MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIONBb30BaTh MPU BBINOJIHEHUM YYEOHBIX 3aJlaHMM HAy4YHO-
MOMYJISIPHYIO JIUTEPATYPy (U3NYECKOTO COAEpKaHMs, CIPaBOYHBIC
Marepuayibl, pecypcbl cetu HHTepHeT; BiaaeTh HOpUEMaMH
KOHCIIEKTUPOBAHUA TEKCTa, Mpeodpa3zoBaHus HH(pOpMay U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

1.20

9 KJIACC

CO3/1aBaTh COOCTBCHHBIE TMCHbMCHHBIE W  KpPaTKUE YCTHBIC
cooOmieHus, 00001mas nHPpOpMaUID W3 HECKOIBKUX HCTOYHHUKOB
(U3HYECKOTO COJCp)KAHUS, B TOM YHCJIC IyOJIMIHO IPEICTABIATH
pE3yNbTaThl IPOSKTHOM MM UCCIIEIOBATENIbCKON IEATENBHOCTH, TIPH
9TOM TPAaMOTHO MCIIOJb30BaTh W3Y4YECHHBIM IMOHATUMHBIN arapar

Kypca (I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTauHeﬁ

[P BBINOJIHEHUH YYEOHBIX ITPOEKTOB U MCCIIEA0BaHUN (PU3MUECKUX
MIPOLIECCOB paclpesieNaTh 005 13aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 33Ja4aMH, CJIEAUTh 34 BBINOJHEHUEM ILIaHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJIaJL B JEATEIBHOCTb TPYIIbl, BbICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCWUCTBUE, TPOSABIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOMM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUA

pas3jiniaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAaHHOC (bmnqea(oe SIBJICHUC

1.3

pacrio3HaBaTb MPOABICHUC HW3YUYCHHBIX (1)I/I3I/I‘—IGCKI/IX SIBIICHUN B

OKpYyzKarmemM MUpe, B TOM YUCIIC (I)I/I3I/I‘-ICCKI/IC SABJICHUA B IIPUPOAC,




14

1.5

MIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yUEOHYIO, BBIACATD

CYIIIECTBEHHbIC CBOWCTBA (MPU3HAKK) PU3MUYCCKHX SBICHUI

ONMCHIBATh HM3yUEHHBIE CBOMCTBa Tel M (PU3MUECKHE SBICHUS,
UCTONB3yd (PU3MUECKUE BEIUYMHBI, MpPHU ONHCAHUH TMPABUIBHO
TPakTOBaTh  (DU3MYUECKHIl CMBICI  HCIOJB3YEMbIX  BEJIHYMH,
00O3HaYeHHs ¥ EAWHUIBl (U3UYECKHX BEJIMYMH, HAXOIUTh
(GbopMyIbl, CBS3bIBAIOLINE JAaHHYI (U3UUECKYI0 BEIUYHHY C
JIPYTUMH BETMUYMHAMH, CTPOUTH Tpa(pUKH N3yueHHBIX 3aBUCHMOCTEH

q)HSI/I‘IGCKI/IX BCJIIMYNH

XapaKTEepPu3oBaTh CBOMCTBaA TCII, (1)I/I3I/ILI€CKI/I6 SBJICHUSA U ITPOLIECCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIPU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMYJ'II/IpOBKy 3dKOHa MW 3allMCbIBAThb €TI0 MAaTCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSCHATH (PU3MUECKHE MPOIIECCHI M CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyalllii IPaKTHKO-OPUCHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH ITPUYMHHO-CIICJICTBCHHBIC CBS3H, CTPOUTH OOBSICHCHHE U3
2 — 3 JOTUYECKHX IIAroB ¢ MOMoIIbi0 2 — 3 U3y4YEHHBIX CBOMCTBA

(bu3NUeCKuX SIBICHUH, PU3NIECKUX 3aKOHA MIIK 3aKOHOMEPHOCTH

1.7

1.8

1.9

peiath pacuéTHbIC 3aqaud (OMUparoIIuecss Ha cuctemy u3 2 — 3
YpaBHCHHMIA), HCIOJb3YS] 3aKOHBI © (OPMYJIBI, CBSI3BIBAIOIIHE
¢u3nueckue BEIMYMHBI. HA OCHOBE aHajdW3a YCJIOBHS 3a/lauul
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBISATH HEIOCTAIONIUE WU
M30BITOYHBIE TaHHBIE, BRIOUPATh 3aKOHBI U OPMYJIIBI, HEOOXOAMMBIE
JUTSl PEIIeHUs, MPOBOJAUTH PAaCU€Thl M OLIEHUBATh PEATUCTUYHOCTH

TIOJIYUCHHOT O 3HAUYCHUS (bI/I3I/I‘leCKOI71 BCJIIMYHHBI

pacCrio3HaBaTb Hp06J'IeMBI, KOTOPBIC MOKHO pPCHINTh IPU TTOMOIIU
(1)I/ISI/I‘ICCKI/IX MCTOAOB, UCIIOJIB3Ys OIMMCAHUEC UCCIICAOBAHUA, BBIACIIATD
MPOBEPACMOC TIPCAIIOJIOKCHNUE, OLUCHUBATL IMPABUIIBHOCTH IIOPSAKA
MMPOBCACHUA HCCICAOBAHWA, [CJIaTb BBIBOABLI, HWHTCPIPETHPOBATH

PE3YJIbTAThL Ha6J'IIOJICHI/II71 1 OIIBITOB

MPOBOANTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUN WIH
(bU3UYECKUX CBOWCTB TEJ. CAMOCTOSTEIBHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO HAaOoOpa 00OpYI0BaHMsI, OMUCHIBATH XOJ] OMBITA U €r0

pe3ynbTathl, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

NPOBOJUTH TIPU HEOOXOIMMOCTH CEpUI0 NPAMBIX H3MEPEHU,
Ompeiesisisl CpeHee 3HaueHHe u3MepsieMoil BenuuuHbl (PokycHoe
paccTosiHie coOMparolieil JIMH3bI), 000CHOBBIBATh BHIOOp Criocoba

u3MepeHus (M3MEpUTEIHLHOTO Mpudopa)

MIPOBOAUTH HCCIIEIOBAaHUE 3aBHCUMOCTEH (DU3HMUECKUX BEIUYHH C
WCIIO0JIb30BAaHUEM MPSIMBIX U3MEPEHHI: TUIAHUPOBATH UCCIICIOBAHUE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTaThbl
MOJTy9CHHON 3aBUCUMOCTU (DM3MUECKUX BEIMYUH B BHUJC TaOIUIU

l"pa(bI/IKOB, ACJIaTh BBIBOJKI I10 PE3YyJibTaTaM NCCICAOBaHUA

MPOBOAUTh  KOCBEHHBIE  H3MEpPEHUS  (PU3UYECKUX  BEIHYHUH!
IJIAHUPOBAaTh  HM3MEPEHMUS, cobupath  IKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATh HW3MEPEHUs], CIeAys MPEeIJIOKEHHON
WHCTPYKUMHU, BBIYUCIATh 3HAYCHUE BEIMYHMHBI U AHAIU3UPOBATH
MOJIyYEHHbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUIN

1.13

1.14

1.15

coOnroAaTh MpaBuUila TEXHUKM O€30MacHOCTH Mpu padboTe ¢

1abopaTopHBIM 000PYIOBAHUEM

pas3iindyaTtb OCHOBHBIC IIPU3HAKU W3YYCHHBIX (i)I/ISI/IquKI/IX MOHeﬂeﬁ:
MaTt€puajibHasd TOYKa, a0COJIFOTHO TBépI[OC TCIO0, TOYECYHBIN
HCTOYHHUK CBCTA, JIy4, TOHKAad JIMH34, IUIaHETapHad MOACJb aTOMa,

HYKJIOHHas MOJCJIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHLUIBI JAEUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SABICHMH M HEOOXOIUMBbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HM3YyUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJIOTMYECKHUX MPOLECCOB MPH PEUICHUH Y4eOHO-ITPaKTUYECKUX
3aj1a4, ONITUYECKHUE CXEMBI 115l HOCTPOSHUS U300paKEeHUH B IIIOCKOM

3epKajie U coOMparomiei JInH3e

1.17

NPUBOJUTh TPUMEPbI  (HAXOAUTh HWHPOPMAIMIO O TMPUMEPAx)
NPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM JUIsl oOecriedyeHus: Oe30MacHOCTH IMpuU

O6paIJ_IeHI/II/I C HpI/I60paMI/I n TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.18

1.19

1.20

1.21

COXpPAaHCHUA 3I0POBbI U COGHIOIIGHI/HI HOPM 3KOJIOT'MYCCKOTO

MOBE/ICHUS B OKpY XKalollei cpene

OCYHIECTBIISATh MOUCK HH(OpMAIUK (U3UUECKOTO COAEPKAHUA B
cetn IHTepHET, CaMOCTOATENHHO (HOPMYITHPYS MOMCKOBBIN 3aIpoc,
HaxOJWUTh IIyTH OIpPEACICHUS JOCTOBEPHOCTH  IOJIYYEHHOMN
nH(pOpMaIMM HA OCHOBE MMEIOIIUXCS 3HAHWMA W JIOTIOJHUTEIbHBIX

HMCTOYHHUKOB

UCIOJb30BAaTh IIPU BBIIOJHEHUM YYEOHBIX 3aJaHUN Hay4yHO-
MOMYJIAPHYIO JINTEPATypy (PU3MUECKOTO COJCpkKaHUs, CIIPABOYHBIC
MaTepuainbl, pecypchl cetd MHTepHeT; Bianers npuémamu
KOHCIIEKTUPOBAHUSA TEKCTA, IpeoOpa3zoBaHus HH(POpMALIUU U3 OTHON

3HAKOBOM CHCTEMEI B APYTryro

co3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBEe WH(POpPMAIMM M3 HECKOJBKUX HCTOYHUKOB (U3HUECKOTO
CoJlepKaHusl, MyOJIUYHO MPEJICTABIATh PE3YIbTAThl IPOSKTHON WU
HCCIIEOBATEIIbCKOM  JESTENIbBHOCTA, TP 3TOM  TI'PaMOTHO
WCIIONIb30BaTh M3yUYEHHBI TMOHSATUNHBIA ammapar Hu3y4aeMoro
pasznena (QU3MKU M COMPOBOXKAATH BBICTYIUICHHE IPE3CHTALMCH C

y‘IéTOM 0COOEHHOCTEH AyJJUTOPHUU CBEPCTHUKOB

IIpH BBIIIOJIHCHUHA y‘-Ie6HI>IX IIPOCKTOB U I/ICCJICI[OBaHI/Iﬁ (1)I/ISI/I‘I€CKI/IX
IpoHeCcCOB pacCpeacisiTh 0053aHHOCTHU B rpyniie B COOTBETCTBUU C
IIOCTAaBJICHHBIMHU 3aaa4dyaMH, CJICIHUTb 3a BBIIIOJJHCHHUCM IIJIaHA
I[eﬁCTBHﬁ u KOPPECKTHUPOBATH €ro, aJICKBATHO OLICHUBATb
COOCTBEHHBIH BKJIaad B JACATCIBHOCTHL TPYIIIBI, BBICTPANBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, NpOoABJIAA TOTOBHOCTbH

paspemiath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon

pasaeJa 3JIEMEHTAa
®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOILIETO MHUPA

IIpoBepsiemble Y1eMEHTHI COAePKAHUA

1.1

duszuka — Hayka O mpuUpoAec. SIBieHUs NPUPOIBL.
dusnyecKkue SABICHHUS. MEXAaHUYECKUE, TEIUIOBBIE,

QJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@usnueckue BeMUUMHBL M3MepeHue QU3NUIECKUX
BenuuuH. ®usndeckue npudopsl. [lorpemHoctsh

n3MepeHuii. MexayHapoiHasi CucTeMa €IMHULL

1.3

1.4

1.5

EcTtecTBeHHOHAy4HBI METO/ MO3HAHUS: HAOIIOJECHUE,
MIOCTaHOBKA HAYYHOT'0 BOIIPOCA, BBIJBUKEHUE TUIIOTES,
OKCIIEPUMEHT 110 TIPOBEPKE THUIIOTE3, OOBICHECHUE

HaO0JII0IaEMOT0 SIBJIEHUS
Onucanne PU3NYECKUX SBJICHUH C TIOMOIIBIO MOIeIeH

[IpakTuueckue padbOTHI:

H#HHPar###113Meperne paccTosHUI.
#H##Par###3mepenue 00bEéMa KUJIKOCTU U TBEPIIOTO
Tena.

###Par#H#Onpenenenue pa3MepoB MajbIX Tell.
H#He#HPar###13Mepene  Temrepatypbl IpU  HOMOILHU

AKUJKOCTHOTO TEPMOMETpPA U 1aTUYMKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA

2.1

###Par#H#CTpoeHre BellecTBa: aTOMbI U MOJIEKYJIBI,
ux pasMmepsl. OnbITHI, [JOKa3bIBAIOUIUE IHUCKPETHOE

CTPOCHHUE BCIICCTBA

2.2

###Par###/[Biwkenne  dvactun,  BemiecTBa.  CBs3b
CKOPOCTH  JBWKEHHS YaCTHUIl C TEMIepaTypoHu.

BbpoyHnoBckoe nBuxenue, mupdysus

2.3

B3anmopaeiicTBre 4acTHUIl BEIIECTBA: MPUTSHKEHUE U

OTTAJIKUBAHHUC




#HH##Par### Arperataoie COCTOSIHUS BEIIlECTBA.

CTPOCHHE rasos, JKHAJIKOCTEH u TBEPIBIX
24 (kpucrayuinyeckux)  Teld.  B3auMocBA3p  MEXIY
CBOMCTBAMHM  BEIIECTB B  Pa3HBIX  arperaTtHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI
[TpakTuyeckue paboOTHI:
##H#Par###Onenka quaMerpa aToMa METOI0M PAIOB (C
UCIIOJIb30BaHUEM (oTOrpadHii).
2.6 #HHPar###OneITel 0 HAONIONEHUIO  TEIUIOBOTO

pacIIupeHHsI Ta30B.
H#HAHPar###ONbITEL 10 OOHAPYXKEHUIO NEHCTBUS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHE. PaBHOMEpHOE "
' HEPAaBHOMEPHOE JABM)KEHUE
###Par#H#Cropocts.  CpenHsii  CKOpOCTb — IIPH
3.2 HEPAaBHOMEPHOM JBM)KEHHMH. Pacuér myTtu m BpeMeHHU
JIBUKECHUS
SIBnenue nHepuuu. 3aKOH MHepUUHU. B3aumopeiicteue
3.3 TeN KaK MPUYMHA U3MEHEHUS CKOPOCTH JABM)KEHHUS TEIl.
Macca kak Mepa UHEpPTHOCTH Teja
3.4 ###Par#H# InotHocTs BemecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eluHUIIe 00bEMa BellecTBa
3.5 Cuna kak XapakTepUCTHKa B3aUMOJIEHCTBUS TeEIl
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cunsl ¢
' MOMOUIbIO AUHAMOMETPA
3.7 H#eHPar### SIBnenue taroreHus u cuia Tsxectd. Cua
' TSOKECTH Ha JpyTuX Iutanerax. Bec Tena. HeBecomocTh
38 Cuna tpenusi. TpeHue CKOJIbXKEHUS U TPEHUE MOKOA.
' TpeHue B IpUpoie U TEXHUKE
39 H#HHHPar###Crioxkenne cujl, HaNpaBJICHHBIX MO OJHOU
' npsiMoil. PaBHOAEMCTBY OIS CUIT
3.10 [TpakTuueckue padboThI:




3.11

3.12

OmpeneneHne CKOPOCTH PAaBHOMEPHOTO  JIBYKCHHUS
(mapuka B KHAKOCTH, MOJEIH DICKTPUYECKOTO
aBToMOOWI M Tak nanee). OmnpeneneHue cpeaHen
CKOPOCTH CKONBKCHUsI OpycKka WM IIapuKa o
HAaKJIOHHOW 1Iockoctu. OrmpeneneHue IUIOTHOCTH
TBEpmoro  Tema.  ONBITBL,  JEMOHCTPUPYIOIIUE
3aBUCHMOCTh pacTshkeHus (nedopMalium) npyKUHbI OT
HPWIOKEHHOW Cuiibl. ONBITHL, JIEMOHCTPHPYIOIIHEC
3aBUCHMOCTH CHJIbI TPEHHSI CKOJILKEHHS OT Beca Tea 1

XapakTepa COoIpuKacCaroInxcs HOBerHOCTeﬁ

DusnuecKue BICHUS B IIPUPOJE: IIPUMEPHI IBHKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM U HEXKUBOW IIPUPOJIE,

JIEUCTBHUE CUIIBI TPCHUA B IIPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBa: JUHAMOMCETD, NOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

[aBnenue TBEpmoro tena. CrnocoObl YMEHBUICHUS U
YBEJIMYEHUS 1aBICHUS

I[aBJ'IeHI/Ie raza. 3aBHCHUMOCTh JaBJICHHUA TIa3a OT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

4.7

[Tepenaya naBneHus TBEPABIMU TEIAMH, KUAKOCTIMH U

razamu. 3akoH Ilackams. [IlHeBMaTHUeCKUE MaIIMHEI

3aBUCUMOCTh JIaBJICHUS KMJIKOCTH OT TJIyOUHBI.
I'mppocraTuueckuii  mapajokc. CooOmaromuecs

COCYyHbI. FI/II[paBJ'II/I‘leCKI/IC MCXAaHU3MBbI

AtMocdepa 3emmu u  aTMOcpEepHOE JIaBICHUE.
[IpuyuHBl  CymiecTBOBaHUS BO3AYIIHOM  0OOJOUYKH
3emun. OmnsIT Toppuuennu. 3aBUCHUMOCTh
aTMOC(EpHOT0 JaBJICHUS OT BBICOTHI HAJ YPOBHEM
MOpst

Nsmepenne armocdeprnoro nasnenus. [Ipubopsr st
U3MepeHHs aTMOC(HEepHOTo JaBICHUS

JlelicTBuEe KUIAKOCTH W ra3a Ha IOrPYKEHHOE B HUX
Teno. BertankuBaromas (apxumenoBa) cuiaa. 3aKOH

Apxumena




4.8

IInaBanue ten. Boznyxonnasanue

4.9

[TpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMMOCTH Beca Tejda B BOJE OT
00béMa TOrpyXKEHHOW B JKUIKOCTh YaCcTH Tela.
OnpeneneHrue BBITATIKUBAKOUIEH CHIIbI, JEHCTBYIOIICH
Ha TeJo, MNOrpyk€éHHoe B JKHUIKOCTh. IIpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAIOIIEH CUJIbI, ICUCTBYIOIIEH
Ha TEII0 B JKUJIKOCTH, OT Macchl Tena. OIBITH,
JICMOHCTPHUPYIOIIUE 3aBUCUMOCTh BBITAJKUBAIOIICH
CUJIBI, JCHCTBYIOLIEH Ha TEJIO B KHJIKOCTH, OT 00BbEMaA
MOTrPY>KEHHOM B )KMAKOCTh YaCTH TeJIa U OT IJIOTHOCTH
)kuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBAaHHME  JIOJKM W  OIpejaesieHne  eé

rPy30I0IbEMHOCTH

4.10

du3nueckue SBJICHUA B IpUpoac: BJIMSHHC
aTMOC(i)epHOFO JaBJICHUA  Ha JKUBOH OpraHusmMm,

IJIaBaHUE PBIO

411

TexHuueckue yCTpoiCcTBa: COOOLIAIOIUECS COCYbI,
YCTPOHCTBO BOJOIPOBOJA, T'MIPABIMYECKUH Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, IOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas paborta

5.2 MexaHndeckass MOIITHOCTD

53 [IpocThle MeXxaHM3MBI. pbIuar, OJIOK, HaKJIOHHAs

' MI0CKOCTh. [IpaBusio paBHOBecHS phlyara

5.4 [TpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBwiio»  MmexaHuku. Koapduument

55 IIOJIC3HOTO  JACUCTBHS  MEXaHH3MOB. [Ipoctoie
MEXaHHU3MBI B OBITY W TEXHHUKE

5.6 [ToreHmanpHast SHEPTUM TeJA, MOIHITOTO HaJl 3eMIIEN

5.7 Kunernueckast sneprus

58 [TomHast mexanuueckasi PHEprus. 3aKOH U3MEHEHHUS U

COXpPaHCHUMA MEXaHHYeCKOMH OHEPTUn




5.9

5.10

[TpakTuyeckue paboOTHI:

###Par###Onpenencaue pabOTHl CHUJIIBI TPEHHUS IPHU
PaBHOMEPHOM [IBUKCHHUU TeJa IO TOPU3OHTAIBHOMN
noBepxHocTU. MccnenoBanue YyClIOBUNM pPaBHOBECHUS
ppuara. M3mepenue KIIJI HaKJIOHHOM IUIOCKOCTH.

HSy‘ICHI/IC 3aKOHa COXpaHCHUA MEXaHU4YeCKOM OHEPIUun

dusnyeckue SIBICHUA B npupoae. pwrlyaru B TeEJIC

YCJIO0BCKAa

5.11

8 KJIACC

Kon Kon
pasaena JJIEMEHTA

TexHudeckue yCTPOMCTBA. pblyar, IOJBHKHBIA U
HETOABKHBIN OJIOKH, HAKJIIOHHAS IIOCKOCTh, IIPOCTHIE

MEXaHU3MBI B OBITY

[IpoBepsiemble Y1€eMEHTHI COAePKAHUSA

TEIUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHbIE TOJIOXKEHUS MOJIEKYJISIPHO-KUHETUUECKOMN
TEOpUU CTpPOEHHUs Bemecrsa. Macca U pa3Mepsl
MoJsieKyd. OmbITEl, TMOATBEPKAAIOIIAE OCHOBHBIE

ITOJIOKCHUA MOHCKyJIHpHOKI/IHeTI/IIICCKOI‘/’I TCOpHUU

Mogaenu  TBEPAOro, JKUAKOIO U Tra3000pa3HOro
cocTosiHUH BemecTBa. Kpucrammdeckue u amopdHsle
Tena

OOBsicHeHHE CBOICTB ra30B, )KUJAKOCTEH U TBEPABIX TEI
Ha OCHOBE IIOJIOKCHUM MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMmaunBaHue 1 KalmuJIJISIPHBIC ABJICHUS

TennoBoe pacHIMpeHne U cxKaTue

6.6

Temneparypa. CBs3b TeMmIepaTypbl €O CKOPOCTHIO

TCIIJIOBOI'O IBHUXXCHUA YaCTHUIL




BnyTtpeHHss JHEPIHUL. Criocobbl  M3MEHEHUs

6.7 BHYTPEHHEH JHEPruM. TEIUIONEpenadya U COBEPIICHUE
paboThl
6.8 Buner TEIUIONEPEIauH: TEIUIONPOBOAHOCTD,
' KOHBEKIIHs, U3ITy4YeHUE
KomnyecTtBo  Temiorel. VYienbHas  TEIUIOEMKOCTH
6.9
BELIECTBA
TernnmooOMeH © TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOro OanaHca
6.11 [InaBneHne u  OTBEpPAEBAHME  KPUCTAUIMUECKUX
. BEUICCTB. Y J€/IbHAS TEIUIOTA IUIABICHUS
[TapooOpazoBanne u KoHAeHcauus. Vcmapenwue.
6.12 Kunenme. VYaenbHas Termiora mapooOpa3oBaHMUs.
. 3aBUCUMOCTh TeMIepaTypbl KUIIEHUS OT aTMOC(HEPHOTO
JIaBJICHUS
6.13 BrnaxHocTs Bo3ayxa
6.14 OHeprusi TOIUIMBA. Y IeJIbHAs TEIIOTa CrOpaHus
[Tpunnuner  pabotel  TerioBblx jaurareneid  KIIJI
6.15 TEIUIOBOT'O JIBUTaTeNsl. TerioBble JBUTaTeIu U 3alluTa
OKPYXaIOIIEH Cpebl
3aKOH COXpaHEHHWs M TMpPEBpallleHUusT DHEPruu B
6.16
TEIUIOBBIX ITpoLeccax
[TpakTryeckue paboOTHI:
H#HAHPar#H##ONBITEL 10 OOHAPYKEHUIO JAEUCTBUS CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
HHHPar###ONBITEL 0 BBIPALIMBAHUIO  KPUCTAJIOB
6.17 IIOBapEHHOM COJIM MUJIN caxapa.

#HHPar###0OneITEI 0 HAOMIONEHHIO  TEILIOBOTO
paciIipeHHst ra30B, >KUJIKOCTEH U TBEPBIX TEJl.
#H#Par###Onpenienenue qaBieHus BO3Ayxa B OayuioHe

HITpUIIA.




HAHPar####ONbITE, 1EMOHCTPUPYIOIUE 3aBUCUMOCTD
JIaBJICHUS BO3JyXa OT €ro o0bhEMa M HarpeBaHUs WU
OXJIAXKICHMUS.

###Par##1 [posepka TUIIOTE3bI JIMHENHON
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  KHIKOCTH B
TEPMOMETPHUUECKON TPYOKE OT TeMIIepaTypBhl.
###Par###HaOmonenne  WM3MEHEHUsT  BHYTPEHHEH
SHEPruM Tella B pe3yJsibTaTe Teruionepeaadn u padboTsl
BHEIIHUX CHUJI.

###Par### ccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIITMBAHUH XOJIOJTHOM M TOPSIYCH BOJIBI.
#HH#Par###OnpeneneHue KOJINUECTBA TEIJIOTHI,
MOJTy9EHHOTO BOJIOH TPH TEIJIOOOMEHE C HArpeThIM
METAJUTHYECKUM ITUITHHIPOM.

###Par#H##Onpenenenne  yIenbHON — TEMIOEMKOCTH
BEIIIECTBA.

#H##Par###ccnenoBanue mmpoliiecca UCIIapeHuUs.
###Par###OnpenencHue OTHOCHTEIBHONW BIIAXKHOCTH
BO3/yXa.

###Par#H#OnpeneneHme YAEIBHON TEIJIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnyeckue SBIECHHUS B IPHUPOAE. IMOBEPXHOCTHOE
HaTSDKEHWE W KalWUIApHBIE SIBJIEHUS B IPUPOJE,
KpUCTaJIJIBI B IpUpoJe, n3nydyeHue CosHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHE:, CHEra.

TexHuyeckue yCTpOMCTBA. KaNWLIAPBI, INPUMEPHI
MCIIOJIb30BaHUs KPUCTAIJIOB, KUAKOCTHBIN TEPMOMETP,
JTaT4YUK TeMIepaTyphl, TEPMOC, CUCTEMa OTOIUICHUs
JIOMOB, THUTPOMETpPHI, TICUXPOMETp, MapoBasi TypOUHa,

ABUTATCIIb BHYTPCHHETO CIrOpaHu.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

3J'ICKTpI/I3aI_II/ISI TCII. I[Ba poaa SJICKTPUICCKUX 3apa10B




B3aumMopeiictBue 3apspkeHHBIX Tell. 3akoH Kyiona

7.2 (3aBHCHMMOCTD CHJIBI B3aMMOICHCTBHS 3apsDKCHHBIX TEJ
OT BEJIMYMHBI 3aPSIJIOB M PACCTOSIHUSI MEXK/TY TEJIaMH)
DJIEKTPUYECKOE noJie. Hanpsoxénnoctb

7.3 anekTpudyeckoro mois. IlpuHnun —cyneprno3unuu
JIEKTPUYCECKUX T0JICH (Ha Ka4YeCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaioB. DJIEMEHTAPHbIN

7.4 anexkTpuueckuid 3apsan. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU

7.5 3aKOH COXpaHEeHHsI SJICKTPUUECKOTO 3apsiia
DJeKTpUYECKUA  TOK. YCIOBUS  CYIIECTBOBaHUS

7.6
ANEKTPUYECKOTO TOKa. MICTOYHMKHM OCTOSTHHOTO TOKA
HevictBus 3IIEKTPAYECKOTO TOKa (rerutoBoe,

7.7 XHUMHYECKOE, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KUAKOCTSX U Tazax
Onektpuyeckass uenb. Cuna TOKa. DIJIEKTPUUYECKOE

7.8
HaIpsDKeHUe
CornpotuBieHne MPOBOIHUKA. VY nenbHOE

7.9
CONPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa 1t y4acTKa LenH
[TocnenoBarenbHOe W MapaliebHOE COCIUHECHHE

7.11
MTPOBOJIHUKOB
PaGora ¥ MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH

7.12
Jxoyins — Jlenna
DJeKTpUYecKre Ienu U MOTPeOUTENH SIEKTPUUECKOM

7.13
sHepruu B ObITy. KopoTKoe 3aMbIkaHme
[TocTostHHBIE MarHUTHI. B3aumoielicTBiEe MOCTOSIHHBIX

7.14
MarHuTOB
MarnutHoe mnoje. MarHutHoe mojie 3eMJIM M €ro

7.15
3HAYEHHE IS )KM3HU Ha 3emuie
OneiT Opcrena. MaruuTHoe TOJIE DJIEKTPUUECKOTO

7.16

TOKa. HpI/IMCHCHI/IC OJICKTPOMArHUTOB B TCXHHUKE




7.17

7.18

7.19

7.20

JlelicTBE MAarHMTHOIO IOJ1 Ha MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEh MOCTOSIHHOTO TOKa. Vcrons3oBaHue
AJIEKTPOJBUTATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA

TpaHCIOpTe

OnbiTel  ®apanes. SIBieHUE  AIEKTPOMArHUTHOMU

nHaykuuu. [Ipasumno Jlenna

DJeKTporenepaTop. Crioco0sl HOJTyYeHUs
AIIEKTPUYECKOM  DHEpPruH.  DJIEKTPOCTAHIMM  Ha

BO300HOBIISIEMBIX UCTOYHUKAX SHECPIUun

[TpakTrueckue pabOTHI:

OMnbITHI 10 HAOTIOICHUIO JIEKTPU3AIIMHY TEJT UHYKIIUEH
Y TIPU CONPUKOCHOBEHHH.

UccnenoBanue neUCTBUSI BJIEKTPUUECKOIO TIOJISI Ha
MPOBOJHUKHU U JTUAJICKTPUKH.

COopka W mpoBepKa pabOThI AIEKTPUUICCKOW IEIH
IMOCTOSIHHOTO TOKA.

W3mepenue u peryjJnpoBaHue CUIIbl TOKA.

N3mepenue u peryjJnpoBaHuE HAIPSKEHUS.
UccnenoBanue 3aBUCUMOCTH CWJIBI TOKa, HIYIIETO
yepe3 PpEe3UCTOp, OT COMPOTHBJICHHUS PE3UCTOpa WU
HaIPSKEHUsI Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD
AIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTUHBI, TIJTOIIAIM TTOTIEPEYHOTO CEYCHUS U MaTepHaia.
[IpoBepka mpaBUia CJIOXKEHUS HANPSDKCHUN TIpU
MOCJIEIOBATEIbHOM COEAUHEHUN [JIBYX PE3UCTOPOB.
[IpoBepka npaBuia sl CUIIbI TOKA MPU NapajIeIbHOM
coeMHEHUH pe3uctopoB. OmpeneneHue pabOTHI
INEKTPUYECKOTO TOKA, HIYIIETO dYepe3 PE3UCTOp.
OnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIEIsIEMOi Ha pE3UCTOpE. HccnegoBanue
3aBUCHUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JaMIOUKy, OT

HanpsbkeHus Ha Heil. Onpenenenue KIIJI narpeBatens.




HccnenoBanue MAarHUTHOTO B3aNMMOICHCTBHSA
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHUTHOrO MOJIs
MMOCTOSIHHBIX MAarHUTOB TPH WX OOBEIUHEHUU W
pasaenenuu. MccienoBanue neiCTBUS SJIEKTPUIECKOTO
TOKa Ha MAarHUTHYO CTPEJIKY. OmbITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUIBI
B3aUMO/JICCTBUS KaTYIIKH C TOKOM W MarHUTa OT CUJIbI
TOKa W HampaBJieHHs TOKa B Karywke. 3yudeHue
JICUCTBHSI MarHUTHOI'O MOJs Ha MPOBOJHUK C TOKOM.
KonctpyupoBanue u H3yUYCHUE paboThl
BIIEKTPOJBUTATENS. H3mepenne KITA
AJNIEKTPOJIBUTATEIbHON  yCTaHOBKU.  ONBITBI  TIO
HCCIICIOBAHUIO SIBIICHHS AJIEKTPOMATrHUTHOMN
WHIAYKUWW: HCCIEAOBAaHUE HM3MEHEHUW 3HAYEHHS U

HaIpaBJICHHUA UHAYKIUOHHOT'O TOKa

dwusuveckue SBICHUS B MPUPOAC. DIICKTPUICCKUE
SBIICHUS B  arMocdepe, IJIEKTPUYESCTBO  IKUBBIX
7.21 OpraHW3MOB, MAarHUTHOE T0JIe 3eMITH, JIpeiid MOIIFOCOB,
POJIb MATHUTHOTO TIOJISL JIJIS )KU3HU Ha 3eMJle, TIOJIIPHOE

CHUSIHUEC

TexHu4ecKkne yCTpOMCTBA: IEKTPOCKOI, aMIIEpMETp,
BOJIBTMETP, PEOCTAT, CYETUHK NIEKTPUIECKON JHEPTHH,

SJICKTPOOCBECTHUTCIIBHBIC HpI/I60pr, HarpeBaTcCJIbHbIC

7.22
3JIEKTPOIPHOOPHI (mpuMmepsi), DIIEKTPUYECKHUE
HpeHOXPaHHTeHI/I, 3J'I€KTpOMarHI/IT, 3HeKTpOHBI/IFaTeJ'H)
HOCTOSTHHOT'O TOKA, TEHEPATOP IIOCTOSHHOTO TOKA
9 KJIACC
Kon Kon
ITpoBepseMBIE 2IEMEHTHI COAEPKAHMS
pasnena HIIEMEHTa

8 MEXAHUYECKUE ABJIEHWA



Mexanudeckoe JBHKEHHE. MarepuanbHas TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO TBUKECHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEHOE JBUYKEHNE
###Par###HepaBHOMepHOE MPSMOJIMHEHHOE
8.4 nBrxkeHue. CpeaHsis 1 MTHOBEHHAs! CKOPOCTh TeJla Ipu
HEPaBHOMEPHOM JABM)KEHUU
8.5 Yckopenue.  PaBHOyCKOpEeHHOE — MpSIMOJIMHEHHOE
' JBIOKEHUE
8.6 #H#Par###Ceo0onH0e nanenue. OnblTel [ammies
###Par#H##PaBHOMepHOE IBM)KEHHE MO OKPY>KHOCTH.
8.7 Ilepuon u yacrora obpamienus. Jluneiitnas u yrionas
ckopoctu. LleHTpocTpeMuTensHOE YCKOpEHUE
8.8 ITepBerii 3akoH HproToHa
8.9 Brtopoii 3akon HeroToHa
8.10 Tpetuit 3akon HproToHa
8.11 #A#Par###1 [puHun cynepno3uiumuy Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
#A#Par###Cunia TpeHus: cuila TPEHUs CKOJIbXKEHHS,
5.13 CHJIa TPEHUS TTOKOS, APYTHE BUIBI TPEHUS
8.14 #H#Par###Cuna  TsHKecTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEeHUe CBOOOIHOTO MaIeHUs
8.15 JBuxenne miaHer Bokpyr Connuma.  IlepBas
' KOCMHUYECKasi CKopocTb. HeBecoMOCTh U neperpy3ku
816 PaBHOBecue MaTepuanbHOW  TOUKH. AOCONIIOTHO
' TBEPAOE TEIIO
H###Par###PaBHOBecHe TBEPIOIO Teja ¢ 3aKperIEHHOM
847 OChI0 BpauieHust. MomeHT cuiibl. LleHTp TssxecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMnyiibe cumsl
8.19 3aK0H COXpaHCHHS HMITYJIbCa
8.20 #H#Par###PeakTHBHOE IBUKEHNE
8.21 Mexanudeckas paboTa U MOIITHOCTb




8.22

8.23

Pabora cunm TsKkecTH, ynpyroctd, TpeHus. CBs3b
SHEPIrUU U paboThl

HOTCHHI/IaHBHaﬂ OHEprus TEjla, IOAHATOrO Haxa

MOBEPXHOCTHIO 3eMIIU

8.24

IToTeHumanbHas YHEPTUS CKATON IPYKUHBI

8.25

8.26

8.27

###Par#H#Kunernueckass  sHeprud. Teopema o

KUHETHYECKOW YHEPTUU
#H##Par###3akoH coXpaHeHUSI MEXaHUYECKOU SHEPTHH

[TpakTuueckue padbOTHI:

Omnpenenenue cpeHeil CKOPOCTH CKOIbKEHUs Opycka
WIA JBUKCHUS [IapUKa MO0 HAKIOHHON IUIOCKOCTH.
Omnpenenenre yCKOpEHUs Tela Mpu PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKIIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTA MYTH OT BPEMEHU MpU
PaBHOYCKOPEHHOM  JIBWKCHWH  0e3  HadalbHOM
CKOPOCTH.

[TpoBepka THIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HA4allbHOM CKOPOCTH IMYTHU OTHOCSATCS
KaK psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUTBI TPEHUs
CKOJIKEHUS OT CHUJIBl HOPMAJbHOTO JaBJICHUS.
Ornpenenennie kodPUIIMEHTa TPEHUS CKOJIBKCHHUS.
Omnpenenenue >XECTKOCTH NpYyXuHBL. OnpezneneHue
paboThI CHIIBI TPEHHS TPH PABHOMEPHOM JIBIKEHUH
TeJa Mo TOPU30HTANBHOM MoBepxHOCTH. Ompenenenue
paboOTBl CWIIBI YIPYTOCTH TpU TOABEME Tpy3a C
UCTIOJIb30BAHUEM  HEMOJBM)KHOTO U IHOJBHXKHOTO

OJIOKOB

8.28

du3nueckue IBICHUS B MpUPOJC: IIPHUIUBLI U OTJIUBHI,
JABMKCHUC INIIIAHCT ConHeuHoMI CUCTCMbI, PCAKTUBHOC

JABMKCHHE )KHUBBIX OPTraHU3MOB

8.29

TexHuueckne yCTpPOMCTBA: CHUAOMETpP, JATUYUKHU

MMOJIOKCHMUS, PACCTOSIHUA U YCKOPCHUS, PAKCTHI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI
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9.1

KoneobarensHoe JIBUYKEHUE, OCHOBHEBIE
XapaKTEPUCTUKUA  KOJICOAHWH: TEPHOJ, YacToTa,

aMIUTATY A

9.2

MaremMatnyeckuii M IPYKHHHBIM ~ MasTHUKH.
IIpeBpamienne  sHepruM  IpuU  KOJIEOATEIHHOM

IBIDKECHAU

9.3

9.4

9.5

3aryxatomue konebaHus. BeiHyKaeHHbIe KOJeOaHMs.

Pe3onanc

Mexaandeckue BoaHBL CBOMCTBA MEXaHHMYECKHX
BOoiH. IIpomosbHble M momnepedHsle BOJHBL. JlIMHA
BOJIHEI H CKOpPOCTH e€  pacmpocTpaHCHHUS.
MexaHudecKkre BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKUE

BOJIHBI

3Byk. ['poMKOCTB U BbICOTa 3BYKa. OTpaskeHue 3ByKa

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4YacToThl W Hepuoja  KosebaHui
MaTEeMaTUYECKOTr0 MasiTHUKA.

OmnpeneneHue 4YacToThl W Hepuoja  KoseOaHuH
MPYXUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCHMOCTH Tepuoja KoJjeOaHHi
MOJIBEIIEHHOT0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH Tepuoja KoJjeOaHHi
MPYKUHHOTO MasTHHKAa OT Macchl Ipysa. lIpoBepka
HE3aBUCUMOCTH  TepHoja  KoiebaHui  rpysa,
MOJIBEILIEHHOTO K HUTH, OT MaccChl Ipy3a U KECTKOCTHU
npyXuHel. V3MepeHune  yCKOpeHHss  CBOOOJHOTO

HaJacHUs

9.8

du3nueckue IBICHUS B IIpUPOJC: BOCOPUITUE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, celicMH4YecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHudeckne yCTpPOWCTBA: 3XOJOT, HCIIOIb30BAHHE

YIIbTpa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI




101 DJIEKTPOMArHUTHOE MOJI€. DJIEKTPOMArHUTHBIE BOJHBI.
' CBolicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [Ixana 3MeKTpOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoja cBeta. CKOpPOCTh CBeTa.
' BoaHOBEIE CBOMCTBA CBETa
[TpakTudeckue pabOTHI:
104 N3yuenne CBOWCTB SJEKTPOMArHUTHBIX BOJH C
MOMOIIIEI0 MOOUITFHOTO TenedoHa
dusnyeckue SBICHUS B TPHPOJC. OHUOIOTUYECKOE
10.5 NIEUCTBHE BUIMMOTIO, yIbTPaQHUOIETOBOTO u
PEHTTEHOBCKOTO M3TYUCHHIMA
10.6 TexHuueckue yCTpoOiicTBa: HCIIOJb30BaHUE
' AJIEKTPOMATrHUTHBIX BOJIH JJISI COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
111 JIyueBas monens cBera. MicTouHHMKM cBETa
11.2 [IpsamosinHENHOE PacIpOCTPaHEHHUE CBETA
113 Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
' OTPaKCHHUSI CBETA
114 [Ipemomiienne cBeTa. 3aKOH TMPEIIOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETa
115 JInnza. Xop stydeli B 1MH3E
116 OnTuueckas cuctema ¢oroamnmnapara, MUKPOCKONa U
11 ' TeJIECKOIIa
117 ['ma3z kak onTudeckas cucreMa. bim3opykocTs U
' JATbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B ciekTp. OnbiThl HproTOHA.
' CrnoxeHue CeKTpaIbHBIX IBETOB. JlHcmepcus cBeTa
[TpakTudeckue pabOTHI:
###Par###ccnenoBanue 3aBUCUMOCTH yria
11.9 OTpaXEHMsI CBETOBOTO JIy4ya OT yrJja MaJeHusl.
##HPar#H#13yuenne XapakTepUCTHK M300pa’keHus
peaMeTa B IIIOCKOM 3epKalle.
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#HHPar###l1ccienoBanue 3aBUCUMOCTU yria
MPEIOMIICHUSI CBETOBOIO Jy4da OT yrjla HaJeHus Ha
IPaHHIIE KBO3IYX — CTEKIIO».

###Par### lonyyeHne W300paKEHUH C TTOMOIIBIO
coOuparoieii JTMH3BI.

#H##Par###Onpeneneaue (QOKyCHOTO pacCTOSHUS U
ONTUYECKOH CHUJIIBI COOMPAIOIIEH TNH3BL.
H#HH#Par###OnbITEI IO pa3joKEHUIO OeJoro cBeTa B
CIEKTP.

H#HHAPar###OnbITHI 10 BOCIPHATHIO 1IBETA MPEAMETOB

npy UX HaOJIIOIEHUH Yepe3 BETOBbIC (DUIBTPHI

dusuueckue sBICHUS B pupojie: 3atMeHus CoHIa u

11.10 JlyHsbl, 11BeTa Tel, ONTUYECKUE SIBJICHUS B aTMocdepe
(uBeT HEOa, pedpaxius, pagyra, MUPax)
11 TexHudeckue  yCTpOMCTBA: OYKH, [IEPUCKOII,
' dboToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pesepdopna u mmanerapHas MOJAENIb aToOMa.
' Mogaens atoma bopa
199 Hcnyckanne u noryionieHue cBera aToMoM. KBaHTHI.
' JInnenyaTele CIIEKTPHI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMmMa-u3ITydeHHs
194 Ctpoenne aroMHoro siapa. HykimoHHass Monens
' aTOMHOTO sipa. M3oTonsl
125 PannoaktuBHble npeBpauienus. [lepuon nomypacnaga
' aTOMHBIX SIIEP
126 Snepuble peakunu. 3aKOHbI COXPAHEHUS 3apsI0BOT0O U
' MAaCcCOBOTI'0 YUCET
OHeprus CBs3M aTOMHBIX saep. CBs3b Macchl U
12.7
SHEPTUU
128 Peaknun cunteza u genenuss sgep. McrouHuku
' sHeprun CoHIa U 3BE3]T
12.9 SAnepnas osHepretuka. JlelicTBUE paaMOAKTUBHBIX

HSHY‘ICHI/Iﬁ Ha JXUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTuyeckue pabOTHI:

HaOntoneHue CIUIOMIHBIX M JIMHEHUYaThIX CIEKTPOB
U3ITY4YCHUSI.

HccnenoBaHue TPeKOB: U3MEPEHHE SHEPIMM YaCTULIB
110 TOPMO3HOMY IyTH (110 hoTorpadpusm).

M3mepeHue painoakTUBHOTO (poHa

@dusnueckue SABICHUS B IMPUPOJAE. €CTECTBEHHBIN
palMOaKTUBHBIN ¢oH, KOCMHYECKHE Ty4H,
palMOAaKTUBHOE W3JIyuY€HHE MPUPOJHBIX MHUHEPAJIOB,
JIEHCTBHE DPAJMOAKTUBHBIX W3JIyYEHHH Ha OpPraHu3M

YCJI0BCKa

Texnuueckue YCTpOﬁCTBa: CIICKTPOCKOII,

WHIUBUYaIbHBIN JO3UMETpP, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMpoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemblie TPeOOBAHUSA K NPEeAMETHBIM pe3yJbTaTaM
0a30BOr0 ypOBHSI 0CBOEHHsI OCHOBHOI 00pa30BaTe/IbHOI
NPorpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe ®PT'OC

Ilonumanue poau (QU3MKM B  HAy4dHOM KapTUHE  MHUPa;
c(OPMUPOBAHHOCTh 0a30BBIX TIPEJCTABICHUNA O 3aKOHOMEpPHOM
CBSI3M U [TO3HABAEMOCTH SIBJICHUI NPUPOJBI, O PO SKCIIEPUMEHTA B
¢usnke, o cucremooOpasylomerd ponu (U3NKE B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKHM U TEXHOJIOTUH, 00 3BOJIOLUU
(GU3NYECKUX 3HAHUN M UX POJIM B IEIOCTHON €CTECTBEHHOHAYYHOM
KapTMHE MHpa, O BKJIAJE POCCHMCKMX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKHU U TEXHOJIOT UM

3HaHUs O BUjAax Marepud (BEIIECTBO W MOJE), O JBHKCHUU Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHMs BEIECTBA, O (U3UYECKOH CYLIHOCTH SIBICHHM
npuponbl  (MEXaHUYECKHMX, TEIUIOBBIX, JJICKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3IH4yaTh SBICHHUS [0 OIUCAHUIO UX
XapaKTEepHBIX CBOICTB M HA OCHOBE OIBITOB, AEMOHCTPHUPYIOIIMX
JaHHOE (U3UYECKOE SIBICHUE; YMEHHE paclo3HaBaTh MNPOSIBICHUE
M3YYEHHBIX (U3NYECKUX SIBJICHUI B OKpY’KaIOIEM MHpPE, BbIIEISSA

UX CYIIECTBEHHBIC CBOWCTBA (MPH3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOIO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCTOJIB30BAaHUE UX JIJIS pelleHHus y4eOHBIX 3ajad;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUECKHUE SIBICHUS U

MPOLECChI, UCITIOJB3Y (I)YH)IaMeHTaJ'IBHLIe 1 OMIINPHUYICCKUC 3aKOHDbI

YMeHHue OIMCHIBATh HN3YUYCHHBIC CBOIMCTBA Te€l H (I)I/I3I/I‘-ICCKI/IC

ABJICHUSA, UCIIOJIB3YyA q)HSI/IquKI/Ie BEINYHNHBI

Brnagenne ocHOBaMHM METOJOB HAy4YHOIO TIO3HAHHUS C Y4ETOM
colOuroIeHHs MpaBui1 0€30MacHOTO TpyAa: HabIroAeHNe (PU3HUECKUX

SIBJICHUU




YMEHHE CaMOCTOSITETIbHO COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
13 TaHHOTrO Habopa 00Opy0BaHUS IO HHCTPYKIIMH, ONUCHIBATH X0
OTIBITA U 3aIMCHIBATH €T0 PE3yIbTaThl, (HOPMYITUPOBATH BHIBOIHI,
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX HU3MEPEHUl (U3NYECKUX
BEJIMYUH. yMEHHUE IUIAHUPOBATH M3MEPEHUS, CaMOCTOSATEIBHO
coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY II0 HWHCTPYKLUH,
BBIYUCIIITh 3HAYECHHUE BEJIMYMHBI M AHAIU3UPOBATH I10JyYEHHBIE
pe3ynbTaTthl ¢  y4€TOM 3aJaHHOM IOTPEIIHOCTH pEe3yJIbTaTOB
U3MEPECHUH;

IIPOBEJICHUE HECJIOXKHBIX OKCIICPUMEHTAIBHBIX HCCICIOBAaHUMN,
CaMOCTOSITENIFHO COOMpaTh OSKCIEPUMEHTAIbHYIO YCTAaHOBKY H
IIPOBOAMUTH  HCCIENOBAHWUE TI0  HWHCTPYKLMH, IPEACTABIATH
[IOJIyYE€HHbIE 3aBUCUMOCTH (PU3UUECKUX BEJIUYMH B BUJAE TAOJIUL U
rpaduKOB, y4YWUTBHIBaTh IOTPEIIHOCTH, JIeJaTh BBIBOABI IO

pe3ysbTaTtaM UCCIIEJOBAHUS

[loHnmanue  xapakTepHBIX CBOWCTB  (U3WYECKUX  MoOjeei
(mMarepuasnbHas TOYKa, aOCOIIOTHO TBEPJOE TEJIO, MOJICIU CTPOCHUS
ra3oB, JKUJIKOCTEH M TBEPABIX TeEJ, IUIAHETapHas MOJENb aTOMa,
HYKJIOHHAsl MOJIeJIb aTOMHOT'O siJjpa) U YMCHUE NMPUMEHSATh HX UIS

00BSICHEHUST (PU3UUECKUX TPOIIECCOB

YMenue o0bsACHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJI€ U B KOHTEKCTE CUTyalludl IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUUNHHO-CIIEICTBEHHBIE CBS3HU
U CTpPOUTH OOBSICHEHHE C ONOpod Ha M3Y4YCHHBIE CBOMCTBa
(bu3nueckux sBJICHUH, (U3MYECKHE 3aKOHbBI, 3aKOHOMEPHOCTU U

MOJIEIN

YMmenue pemath pacuéTHbie 3amaun (Ha Oase 2 — 3 ypaBHCHHIA),
UCTONB3ys 3aKOHbI H  (DOpMyJibl, CBs3BIBAIONIME (DU3HUECKUE
BCJIMYMHBI, B 4YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHEC 3adaydH,
BBISIBJIATH HEJIOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAUMBIE ISt €€ PEeNICHHS, KCITOJIb30BaTh CIIPABOYHBIC JAHHBIC,
MPOBOJIUTh PAcUYEThl M OLECHUBATh PEATHUCTUYHOCTH MOJYYCHHOTO
3HaYeHUs PU3NUEeCKON BETMUNHBI; YMEHHUE ONPEACIATh pa3MEPHOCTh

(1)I/I3I/I‘-ICCKOI\/'I BCJIIMYHNHBI, HOJIy‘-ICHHOﬁ Ipyu pCHICHUUA 3aJa4n




YMeHue XapakTepu3oBaTh MPUHLHUIBI JEUCTBHUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIE€ OBITOBBIX MPUOOPOB, M MPOMBIILIEHHBIX
TEXHOJIOTMUECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCTIONb3YS 3HAHUS O
CBOMcTBax (M3MUYECKUX SIBICHUH U HEOOXOAMMbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHrue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCEIHEBHOM JKM3HM s oOecriedeHHss O€30MacHOCTH  IpU
oOpamieHUH ¢  OBITOBBIMH  NPUOOpaMU U TEXHHUUYECKUMH
yCTPOWCTBAMH, COXpPAHEHUS 3J0POBbsI M COOJIIOACHUS HOPM
HKOJIOTUYECKOT0 TOBEIEHHUs] B OKpPY)KAIOLIeH cpeje; MOHWMaHHe
HEOOXOMMOCTH NMPUMEHEHHS JOCTI)KEHUH (PU3MKHM M TEXHOJIOTHHA

IJId palqMOHAJIBHOT'O IMPUPOA0IIOJIb30BaHUA

11

OmnbIT mowcka, MpeoOpa3oBaHUs W TPEACTABICHUS HH(pOpMaIum
(U3NYECKOr0 COAEp)KaHUs C HUCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUIl; yMEHHE OLIEHUBATh I0CTOBEPHOCTH
NOJyYeHHOH HMH(pOpPMAallMd Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTENIbHBIX ~ MCTOYHUKOB; YMEHHE HCIIOJIb30BAaTh IpHU
BBINOJIHEHUH Y4€OHBIX 33aJaHUi HayYHO-TIONYJISIPHYIO JIUTEpaTypy
(U3NIECKOTO CONepIKaHMs, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI CETH
WntepHer; BnageHue 0a30BbIMH HaBbIKAMHU  MpeoOpa3oBaHMS
nH(pOpMallMi U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE W YCTHbIE COOOLICHHs Ha

OCHOBC I/IH(l)OpMaIII/II/I U3 HECKOJBKUX NCTOYHHUKOB




HEPEYEHbDb 3JIEMEHTOB COIAEPKXAHUA, IIPOBEPSAEMBIX HA

013 110 PU3UKE
Kon IIpoBepsieMblii JJIEMEHT COePKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCUTENBHOCTD JIBUXKEHHUS
PaBHOMepHOE 1 HepaBHOMepHOe ABMxkeHue. Cpennss ckopocts. Dopmyia
1.2 JUTSL BBIYMCIICHHSI CPEIHEH ckopocTu: V = S/t
PaBHOMepHOE NPSIMONMHENHOE ABM)KEHNE. 3aBUCUMOCTh KOOPAMHATHI Tella
OT BPEMEHHM B Clly4ae paBHOMEPHOT'O MPSMOJIMHENHOTO IB>KCHHUS:
13 x(f)=x,+vt
I'pacduky 3aBUCMMOCTH OT BPEMEHH ISl MPOCKIUU CKOPOCTH, MPOEKLIUU
MEPEMENICHUA, MyTH, KOOPAHHATHI MPU PABHOMEPHOM MPAMOJIMHEHHOM
JBIKEHUU
3aBUCUMOCTh KOOPAMHATHI Te€Jla OT BPEMEHU B CIy4yae paBHOYCKOPEHHOIO
MPSMOJIMHENHOTO JIBUKEHUS
7
Se(f) =V, ¥ 1+ay * %
DopmyJIbl ISl IPOEKIUHU NTEPEMEILICHUS, IPOCKIIMU CKOPOCTU U MTPOEKIIUU
YCKOpPEHUS MPU PABHOYCKOPEHHOM IMPSMOJUHEHOM JBUKECHUU:
2
14 .sx(a‘)=v{,x-a‘+ﬂx-%.
U_,{.(f) =Upy T4, 1,
a (f)=canst,
U:.T: - l')1.'f2 =2£‘.'I.S'_T
I'paduku 3aBUCUMOCTH OT BpEMEHH ISl POEKIIMHU YCKOPEHHUSI, POCSKIINH
CKOpPOCTH, IPOEKLMH MEPEMELIEHUS, KOOPAUHATHI P PABHOYCKOPEHHOM
MPSAMOJIMHETHOM JIBH>KEHU U
CBobOoaHoe nagenue. @opmyiibl, ONKMCHIBAIONINE CBOOOIHOE TaIeHNE Tela
1.5 M0 BepTUKaIW (IBM)KEHHE Tejla BHU3 WM BBEPX OTHOCHTEIHHO

noBepxHocTd 3emin). ['paduku 3aBUCHMOCTH OT BPEMEHH JUTS MPOCKIIMN




YCKOPEHUsI, IPOSKIIMA CKOPOCTH M KOOPJIUHATHI TIPU CBOOOTHOM TaJICHUH
TeJa 0 BEPTUKAIU

CKOpOCTh paBHOMEPHOI'O JIBMXKEHMS Tejla MO OKpykKHOCTH. HampasneHue
CKOpPOCTH.

dopmyna A BHIYUCICHUS CKOPOCTH Yepe3 painyc OKPY>KHOCTH U TIEPUOT

oOparmeHus:
2R
L=
T

HeHTpOCTpeMI/ITCJ'IBHOC YCKOPCHHUC. HanpaBneHHe HCHTPOCTPEMUTCIIbHOTO

1.6 yckopenus. @opMyria 11 BBIYMCICHHS YCKOPEHHUS:
2
L
WTR
®opmyiia, cBsI3bIBaIOLIast IEPUOA U YaCTOTY OOpaIeHHUS:
V= !
T
Macca. IInoraocts Bemectsa. @opmyra i BBIYUCIEHUS IIOTHOCTH!
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusnueckas BenuunHa. ClioxeHue cui
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa!
F=m-a
1.10

1.11

CoHarpaBieHHOCTh BEKTOpPa YCKOPEHHUSI TeJla U BEKTOpa CHUIIHI,

JEUCTBYIOLEH Ha TEJO

Bzanmoperncteue ten. Tperunii 3akoH HeroToHa:

Fy y=-F_,




Tpenue 1okost U TpeHue CKobKeHus. Dopmysia i BEIYUCICHUS MOAYJISA

CHJIbI TPCHHUSA CKOJIB)XKCHUA.

1.12 F_=u-N
- H
Hedopmarnus tena. Ynpyrue u Heynpyrue aedopmainuu. 3aKoH yHpyrou
nedopmanuu (3akon 'yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOT'O TSATOTEHMUS
my -,
F=¢g.—1 2
I'L
Cuna 1sxecTd. Y CKOpeHHe CBOOOHOIO MaJeHHUS.
1.14
dopmyna ISt BBIYUCICHUS CUJIbI TSDKECTH BOJIM3M moBepXHOCTH 3emiu: F
=mg.
JBuxenue minanet Bokpyr Connua. IlepBast kocMudeckast CKOPOCTb.
HesecomocTs n neperpysku
Nmmynbe Tena — BeKTopHas pu3nyecKkas BeIMUnHa.
1.15 pP=mo
Nmmynbse cuctemsl Ten. M3Menenue nmmynsca. iMiynbe cusl
3aKOH COXpaHEHMs UMITYJIbCa JUIsl 3AMKHYTON CUCTEMBI T
1.16 P=nyly +m, U, =const
PeakTuBHOE ABMKEHHE
Mexanuueckasi pabora. @opmyna Ajsi BEBIYUCICHUS PaOOThI CUIIBL:
A=Fscoso
MexaHnueckas MOIIHOCTD:
1.17
A
N==
I
118 Kunernueckas u noreHuanbHas sHeprus. @opmyna 1uist BBIYMCIESHUS

KUHETUYECKON SHEPIUu:




1.19

HE)E
By

Teopema o kuHeTHYeCcKOU sHeprun. Popmyiia i BBIYUCICHUS

MOTEHLIUAJIbHOW YHEPTUH TeJa, TOJAHATOIO

Hag 3eMIIEii:

E,=mgh

Mexanuueckas SHEprusd.
E=E,+E,

3aKOH COXpaHEeHMsI MeXaHN4eCcKol sHeprun. Popmyia s 3aKOHa
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBUE CHJI TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUU IIPU HAIMYUU CUJIBI TPEHMUS.

1.20

1.21

1.22

[TpocThie MEXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Ppruar. Moment cuitel: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[MoasmxubI 1 HenoaABWKHBIN O0s10ku. KIT/I mpocTeix MexaHU3MOB,

n= Anonesnas

A‘S&I‘IZE"IH

JlaBiieHue TBEpAOTO TENA.

@opMya 1l BBIYMCIICHUSI TABJICHUS TBEPAOIO TENa!

_F

JlaBienue raza. ATMocgepHoe J1aBlieHUE.

FI/IIIpOCTaTI/IquKOC JaBJICHUC BHYTPH JKUIAKOCTH.

(DopMyna JJIs1 BBIYMCIICHUS JABJICHUSA BHYTPHU XXUIKOCTH.

DP=pgh+p,

3axoH [lackans. I'mapaBnudeckuil npecc




1.23

3akon Apxumena. dopmyna s onpeneNeHUs BBHITATKUBAIOIICH CHIIBI,

JelcTBYyIOLIEl Ha TeNo, OrPyKEHHOE B KUAKOCTh UITH Ta3:
F A T pgv

VYcnosue iaBanus tena. [limaBanue cy0B ¥ BO34yXOIUIaBaHUE

1.24

Mexannueckue KojeOaHusa. AMIUIMTYJA, MEPUOJ M 4YacToTa KojeOaHUH.

dopmyia, CBSI3BIBAIOIIAS YACTOTY U MEPHOJ] KOJIeOaHHIA:

1.25

1.26

1.27

1.28

1.29

MareMaTtnueckuil U NPYKUHHBIA MasTHUKH. [IpeBpanieHue sHepruu npu

KoJIe0aTeIbHOM JABMKCHUN
3aTyxa10111He KoJIeOaHHsL. BBIHYDKHCHHBIG Kxonebanus. Pe3onanc

Mexanunueckue BOIHBI. [IpogoabHbIe U TONIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI

M CKOPOCTh pacpOCTPAHCHUS BOJIHBI.

Ah=v-T

3Byk. [')poMKoOCTb 1 BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJIHBI HAa TPaHUIIE
IByX cpell. MH(dpa3Byk U yIbTpa3ByK

IIpakmuyeckue pabomul

N3Mepenne cpeHel IIOTHOCTH BEMIECTBA; apXUMETOBOM CUITBI; KECTKOCTH
NPY>XUHBI; KO3(Q(UIIMEHTa TPEHHsI CKOJBXKEHUs;, paObOThl CHIIbI TPEHM,
CWJIBI YIPYTOCTH; CpEIHEl CKOpOCTH IBM)KEHUS OpycKa IO HAKJIOHHOMN
IUIOCKOCTH; YCKOpeHHsI Opycka MpH ABMKEHHM MO HAKJIOHHOM IJIOCKOCTH,;
4acTOThl M Nepuoja KojJeOaHUH MaTeMaTHYeCKOro MasiTHHKA, YacTOThl U
nepuojia  KojleOaHWM  MPYKUHHOTO  MasTHHKA; MOMEHTa  CHJIbI,
NEHCTBYIOIIEro Ha pblyar; paboThl CHIIbI YIPYTOCTH MPH MOAbEME Ipy3a ¢
MOMOIIIbI0 HEMOJBMKHOTO OJI0Ka; paboThl CHIIBI YIPYTrOCTH HpU NOAbEME
rpy3a ¢ MOMOIIBIO MOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00bEMa MOTrpyKEHHOM
YacTH Tela W OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAOIIEH
CWJIBI OT MAacChl Te€Ja; CHUJIbl TPEHHUS CKOJIBXKEHHUS OT CHJIBI HOPMAJIBHOTO
JABJIECHUS U OT POJa IOBEPXHOCTH; CHJIbI YNPYTOCTH, BO3HHUKAIOIIEH B
NpyXHHE, OT CTENEeHH AedopMaliy NPY>KUHBI, YCKOPEHUs OpycKa OT yria
HaKJIOHA HampaBisomeil; nepuoga (4acToThl) KoJIeOaHWH HUTIHOTO

MasATHUKA OT QJIMHBI HUTH, IICpHUOAA KoJebaHnnii MPYKUHHOTO MassiTHUKA OT




Macchl Tpy3a M JKECTKOCTH TMPY>KUHBI; HCCIEAOBAaHUE HE3aBHUCHUMOCTH
nepuofa KojeOaHWM HUTSHOTO MasTHHKa OT Macchl rpysa. IIpoepka

YCJIOBUS PAaBHOBCCHA pblyara

Dusuueckue s61eHUS 8 npupode: MNpUMCEPbl ABUWXXCHUA C PA3JIMUYHBIMU
CKOpPOCTsIMHU B JKUBOH M HEKHBOU mnmpupone, HeﬁCTBHC CUJIbl TPCHHA B

npupoac u TCXHHUKE, MPHUIIMBBI U OTJIUBLI, IBUKCHHUC IIJIAHCT ConHeyHOH

1.30 CUCTEMBbI, PEaKTUBHOE IBMKCHHE KHBBIX OPraHU3MOB, phlYaru B Tele
YellOBeKa, BIUSHUE aTMOC(EpHOTO MaBJICHUS HA JKUBOW OpraHU3M,
IUIaBaHWe pbIO, BOCIPUSATHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSICEHHUE,
CECMUYECKUE BOJIHBI, IyHAMU, DXO
Texnuueckue ycmpoticmea: CIAJOMETp, JaTYUKU MOJIOKEHUS, PACCTOSTHHS
U YCKOPCHUA, TUHAMOMCTpP, IMOJUIMITHUKH, PAKCTHI, pblyar, HOI[BI/DKHBII\/JI u

131 HEMOJIBIKHBINM OJIOKHU, HAKJIOHHAS IIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY,

' COOOIIAIONIUECS COCY/IbI, YCTPOWCTBO BOJOMIPOBOJA, THUIPABINICCKUI
mpecc, MaHOMeETp, 6apoMeTp, BBICOTOMEp, MOPIIHEBO HAcOC, apeoMeTp,
9X0JIOT, UCTIOJIb30BAaHKE YIIBTPa3BYKa B OBITY M TEXHUKE

2 TEITUIOBBIE ABJIEHU A
OCHOBHBIE TIOJOXEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU CTPOEHUs

2.1 BemiecTBa. Mojenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOTO COCTOSHUMN
BemecTBa. Kpucrammdeckue u aMmopdHbIe Tena

29 I[BI/I)KCHI/IC qaCcTull BeIiecTBa. CBsa3p CKOpPOCTH IABWIKCHHA YacTUl C

' TeMieparypoil. bpoyHoBckoe aBmxenue, uddys3us

2.3 CMauyuBaHUE U KAl PHBIC SIBICHUS

24 TemmoBoe paciipeHne U C)KaTue

2.5 TeroBoe paBHOBeCHE

26 BryTpenHss sHeprus. Pabora u Teruionepenavya Kak CriocoObl U3MEHEHUS

' BHYTpPEHHEH YHEPTHH

2.7 Bunbl Tenonepenayn: TeMIONPOBOTHOCTD, KOHBEKIIHS, U3TyUeHUE
Harpeanne u oxnaxzaenue Tten. KommuecTBO TEIUIOTHL. Y AenbHas
TETIIOEMKOCTB!

2.8

O=cm(t,—1,)
2 9 3akoH COXPAaHCHUS SHCPTHUHU B TCIIJIOBBIX IIPOLCCCAX. YpaBHeHHe TECIIJIOBOI'O

OasaHca:




O +0,+..=0

2.10

Hcnapenue u xoHaeHcanus. Mi3MeHeHne BHYTPEHHEW SHEPIUU B IIPOLIECCE
WCIapeHuss W KOoHJeHcauuu. Kumenue XKuakocTw. YenpHas TeIioTa

napooOpazoBanus: L = Q/m

211

BnaxnocTs Bo3ayXxa

2.12

IInaBnenue u xpucraumsauusd. V3mMeHeHWe BHYTPEHHEM SHEPruUU IIpH

IUIABJICHUH U KPUCTAJUIM3AllUH. VY aenbHas TEIJIOTA MJIaBICHUS .

0

m

2.13

BHyTpeHHsAs 3Heprus cropaHus TOIUIMBA. Y IENIbHAs TEIUIOTA CrOPaHHUs

TomuBa; ( = Q/m

2.14

2.15

2.16

[Tpunnume! padoTel TeroBeix ABuraTenei. KT/l TemioBoro asurarens

Ipaxmuueckue pabomol

N3Mepenne yaenapHOW TEIUIOEMKOCTH  METAUIMYECKOTO  IUJIMHIPA,
KOJIMYECTBA TEIJIOTHI, IOJIYYEHHOIO BOJOM KOMHATHOW TeMIEepaTyphl
(DUKCUPOBAHHOW MacChl, B KOTOPYIO ONYIIEH HArpeThli IWIHHJD,
KOJIMYECTBA TEIUIOThI, OTAAHHOTO HArPETHIM LIMJIMHIPOM, MOCJIE OITyCKaHUS
€ro B BOJly KOMHATHOM TeMIepaTypbl; OTHOCUTEIbHON BIQKHOCTH BO3yXa;
YACNbHONW TEIJIOTHl IUIaBJeHusi JpAa. VccnenoBanue u3MeHeHUs
TEeMIIepaTypbl BOJBI IPU PA3TUYHBIX YCIOBUSX; SBICHHS TEIUIOOOMEHA TIPH

CMEIIMBAaHUHU XOJOIHON U FOpH‘ICfI BOJIBI,; ITpOIIeCCa UCITapCHU S

Qusuyeckue aA6leHUs 6 npupooe. TOBEPXHOCTHOE HATSDKEHHE U
KalWUISIPHBIE SIBJICHHSI B MPHUPOJAE, KPUCTAUIBI B MPHUPOAE, H3IyUYECHHE
Conuna, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE pOCHI,

TyMaHa, NHEA, CHEra

2.17

Texnuueckue ycmpoucmea. KANWUIPBI, IHPUMEPHl HCIOJb30BAHUS
KPUCTAJUIOB, >KUAKOCTHBIM TEPMOMETp, AATUUK TEMIIEpaTyphl, TEPMOC,
CUCTEeMa OTOIUICHUSI JOMOB, TUTPOMETPBHI, ICUXPOMETP, NapoBasi TypOuHa,

JIBUTaTEJIb BHYTPEHHETO CTOPAHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA




3.1

OnexTpusanus Ten. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB

3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kyrnona
3.3 3aKOH COXpaHEHHs SJIEKTPUUECKOTO 3apsiia
34 OnexTpuueckoe mnojue. HanpsxEHHOCTh anekTpudeckoro moss. [IpuHiun
CYIIEPIIO3UIIMH ICKTPHUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snexrpudeckux 3apsnoB. J[eHCTBUE 3IEKTPUYECKOTO IOJS HA
anekTpudeckue 3apsabl. [[pOBOTHUKY U AUIIEKTPUKHI
[ToctosHHBIN AnekTpuueckuid TOoK. JlelcTBus amekTpudyeckoro Toka. Cuia
Toka. Hanpsbxenue.
3.6 l=qg/t,U=A/
DnexTpuyeckoe COIPOTHUBJICHUE. VY nenvHoe INEKTPUUYECKOE
COIPOTHUBIICHUE!
3.7
R =pl/S
38 3akon Oma 151 yuactka anektpudeckoit meru: | = U/R
IlocnenoBarenbHOE COETMHEHNE TIPOBOIHNUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapanienbHOE COEIMHEHNE IPOBOJHUKOB PABHOTO CONIPOTUBIICHHUSL:
U=U;I=1+1;R=2.
2 2 -
CwMmeniaHHble COETUHEHMSI IPOBOIHUKOB
Pabota u momHOCTE 2nekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenna:
3.11 O=I"-R-t
312 OmnseiT Opcrena. MarauTHoe nojie mpsiMoro IMpoBOJHUKA C TOKOM. JIMHuM

MAarHUTHON MHIYKIIMU




MarautHoe MoJjie IMOCTOSIHHOTO MarHuTa. B3auMoJIeNCTBUE MOCTOSHHBIX

3.13
MarHuToB

3.14 JlelicTBUE MarHUTHOTO I10JIS1 HA IPOBOJIHUK C TOKOM

3.15 OnbiTel @apanes. SABneHue 3neKTpoMaruuTHol uaaykuuu. [Ipasumo Jlenna
IIpakmuueckue pabomul
W3MepeHne 3eKTPUUECKOro COINPOTHBIEHUS PE3UCTOPA; MOIIHOCTH
AJIEKTPHUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, BO3HHUKAIOIIEIO B IPOBOJHHUKE
(pe3ucTopbl, JIaMIIOuka), OT HANpPsHKCHUS Ha KOHLAX IPOBOJHUKA;

3.16 3aBUCUMOCTH COIIPOTHBIICHUS OT JUIMHBI MPOBOJHHUKA, IUIOLIAJU €ro
MOTIEPEYHOTO CEUSHHSI U YICIIBHOTO COTIPOTUBIICHUSI.
IIpoBepka  mpaBuia A 3JEKTPUYECKOTO  HANPSHKEHUS  NpU
MOCTIEIOBATEIbHOM COCAMHEHUHM TPOBOJAHMKOB, TMpaBHJa JUISI CHIIBI
JIEKTPUUECKOr0 TOKAa IpU MapauieIbHOM COCJAMHEHUM IPOBOJHUKOB
(pe3ucTophI U JTaMIIOYKa)
DQusuueckue A6ieHuss 8 npupode. SIEKTPUUECKUE SIBICHUS B atMocdepe,

3.17 3JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOe Iojie 3emiu, apeid
TMIOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JJIS )KU3HU Ha 3emMJie, IOJISIPHOE CHSTHHE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTaT,
CUETUUK DJIEKTPUYECKOM SHEPrHM, DIEKTPOOCBETHTEIbHBIE MPUOOPSI,

3.18 HarpeBaTeJIbHbIC AIIEKTPOITPHOOPHI (mpumepsr), DIIEKTPHUYECKHUE
NPEJOXPAHUTENH, HJIEKTPOMATHUT, 3JEKTPOJIBUTATENb MOCTOSHHOTO TOKA,
TeHepaTop MOCTOSHHOTO TOKa

3.19 DnexkTpoMarHuTHbIE BOJHBI. 11IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas monenb cBeta. [IpsMonuHeiiHoe pacipocTpaHeHUe cBeTa

3.21 3akoH oTpaxxeHus cBeTa. [Tnockoe 3epkano

3.22 IIpenomiieHne cBeTa. 3aKOH MPETOMIIEHHSI CBETA

3.23 Hucnepcus cBera

3.24 JIunza. Xox myueil B nuH3e. DOKyCHOE paccTossHUE JHMH3BL. OnTtuueckas

' cuna mun3el D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
IIpaxmuueckue pabomul

3.26 #H##Par###l13mMepenne oNTUYECKON CUITBI COOMparomelt JTUH3bI; POKYCHOTO

paccTosiHus. COOMparomiel JMH3bI ([0 CBOWCTBY paBEHCTBA pa3sMEpOB




npeAMeTa M U300paKEeHMs, KOTJa IMPEAMET PAaCIOJIOXKEH B JABOMHOM
dbokyce), mokaszaress MpeJOMIICHHs CTEKIIa.

#i##Par###lccnenoBanne  CBOWCTBA M300pa)KeHHsI, TMOJIYYCHHOTO C
MIOMOLIBI0 cOOMparoIIel JUH3bI; U3MEHEHHsI (POKYCHOTO PACCTOSHUS JBYX
CJIOKEHHBIX JINH3; 3aBUCUMOCTH YIJIa [IPEJIOMIJIEHHS] CBETOBOT'O JIy4a OT yIjia

MaacHUA Ha rpaHUIEC «BO3AYyX — CTCKIIO»

Dusuueckue s61eHUL 8 npupode: 3atMeHus ComHna u .HYHBI, oBETa TECII,

32! ONITHYECKHE SIBJICHUS B aTMocdepe (BeT HeOa, pedpakxiiusi, paayra, MUPax)
3.98 Texnuueckue ycmpoticmea:. OYKH, INepuckoln, ¢oToanmnapar, ONTHYECKHUE
' CBETOBO/BI
4 KBAHTOBBGIE SABJIEHUA
41 PamnoaktuBHOCTE. Alb(a-, Oera-, ramMma-m3iydeHus. Peakuuu anbda-u
' Oera-pacmaja
49 OmnbiTsl Pezepdopna mo paccesHuro anbga-yactuul. [lnanerapnas mozaens
' aToma
4.3 CocraB atomHoro sipa. zotomnsl
4.4 Ilepron nonypacnana aTOMHBIX SIEP
4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0O U MaCCOBOTO YHCET
Qusuueckue s61eHUs 6 Npupode. €CTECTBEHHBIM pPaJOaKTUBHBIN (oH,
4.6 KOCMUYECKHE JIy4d, PaJlMOaKTUBHOE H3Iy4YEHHE MPUPOAHBIX MHHEPAJIOB,
JEICTBUE palMOAKTUBHBIX U3IIyUYE€HUIN Ha OPraHU3M YeJIOBEKa
A7 Texnuueckue ycmpoticmea:. CHEKTPOCKOI, WHAMBUAYAIBHBIA JO3UMETP,

kamepa BusibcoHa, syiepHasi sHepreThKa




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» Ousnka: 7-i kinacc: 6a30BbI ypoBeHb: yueOHUK, 7 kinacc/ [Teppimkua .M.,
NBanos A.U., AkimonepHoe o0miectBo «M3aatenbetBo «IIpocBemenne».

» ®uswka, 8 xiacce/ [lepeimkuna V.M., iBanoB A.M., AxnimoHepHOe 00IIEeCTBO
«H3marenscTBO «IIpocBemenune».

» ®usuka, 9 kiacc/ [Meppimkun U.M., I'ytauk E.M., BanoB A.U., [TetpoBa

M.A., AkiinonepHoe obmectBo «M3aaTenscTBo «IIpocBemenue».

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA

dusuka. 7 kiacc. ba3oselit ypoBeHb. Metoanueckoe nocodue/ O.A.
Yepuukona, C.H. I'nmagenxona, B.B. KynpsiBues, , AkiirionepHoe 00I11eCTBO
«MN3marenscTBO «IIpocBenenne».

dwusuka. 8 knacc. ba3opsiii ypoBeHb. Metoandeckoe mocooue/ O.A.
UYepnukona, C.H. 'manenxosa, B.B. Kynpssies, , AkiinonepHoe o01iecTBo
«M3parenbcTBO «IIpocBemienue».

dusuka. 9 kiacc. ba3oseiit ypoBerb. Metoanueckoe nocodue/ O.A.
Yepuuxona, C.H. I'manenxona, B.B. KynpsiBues, , AkiimonepHoe o0I1ecTBO
«M3marenscTBO «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Enunnas xomnekiusa [IUOPOBBIX OBPA3OBATEJIBHBIX PECYPCOB
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