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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 ¢Qu3NKe Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIOKCHH W TpeOOBaHWUU K Pe3yslbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHOW MPOTPAMMBbI, MPEICTABIECHHBIX B
OI'OC 000, a Taxxke ¢ yuéroM (enepanbHO pabouelt mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueobHoro npeameta «dDusnka.

Cognepkanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (HopMHUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarONIMXCsl M OpPTraHU3AINI0 H3YYCHHS
bu3MKu Ha NEATeTbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4uUTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mnpeamera B peanusauuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAINlPeIMETHBIM pe3yJbTaTaM 00yUYEHUsI, a TaAKXKe
MEXKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no u3suke ycraHaBIMBaeT pacupeneieHue yueOHOro MaTepuana
o rojgaM oOydeHus (1o Kjaccam), MpejyiaraeT MpUMEPHYIO MOCJIeI0BaTeIbHOCTh
U3Y4YEHUs TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOTO COACpKaHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yJarOITUXCSI.

[Iporpamma 1o ¢usuke paszpaboTaHa ¢ IENbIO OKa3aHUS METOIUYECKOU
MOMOIIIHM YYUTENIO B CO3JJaHUU paboydeil mporpaMMebl 10 y4eOHOMY MPEAMETY.

duznka ABISETCS CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IpPEAMETOB, TOCKOIBKY (DU3NUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB H
SBJICHUM, W3ydyaeMbIX XUMHEH, Ouosorueid, acrpoHomuend u ¢GU3NIECKON
reorpadueli, BHOCUT BKJaJ B  €CTECTBEHHOHAay4YHYIO KapTUHy  MHDa,
pelocTaBiIsieT HaubOosee sCHble O00pa3lbl NPUMEHEHHS HAayyHOro METoja
MO3HAHUS, TO €CTh CIIOCO0A MOTYyUYEeHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 riaaBHBIX 337a4 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHusg COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y O0y4aromuxcs.

N3yuenne @uznku Ha 0a30BOM ypOBHE MPEANOJAracT OBJIAJICHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUHYIO
rPaMOTHOCTb:

e HAYYHO OOBACHSTH SABJICHUS;

e OLICHUBATH U MOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBaHUS,

e HHTEPHPETHPOBATH  JIAHHBIE W UCIOJb30BaTh  HAy4dHbIC
JI0Ka3aTeJIbCTBA ISl TOJIYYEHHUS BBIBOJOB.

emn wusyuenus ¢GU3WMKKM HA YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHus ydeOHOro mpenMera «®Dusmka» B



oOpa3oBareibHbIX oOpraHu3amnusax Poccuiickoii ®Deaepanuu, peaU3yIOIMINX
OCHOBHBIE  00II€00pa3oBaTeNIbHBIC MPOTPAMMBI, YTBEPKIAEHHON  pEIIeHHEM
Komnernn Munucrepctsa npocsenienust Poccuiickoii @eaepanuu (IpoTokoa oT 3
nekadbps 2019 r. Ne [TIK4BH).

Heaun uzyyenus ¢pusuku:

NpUOOpETCHHE WHTEpeca M CTPEMJICHHsI OOYydJalolmuxcs K HaydYHOMY
U3yUEHUIO TPHUPOMABI, PA3BUTHE HMX HMHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMIO3HAHUS M (HOPMUPOBAHHE
MCCIIEJIOBATEIIHLCKOTO OTHOIIECHUS K OKPY KAIOIINM SIBIICHUSIM;
GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yiabTaTa H3ydeHUs
OCHOB CTPOCHHSI MaTepHH U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;
dopMupoBaHUE TPEACTABICHUNA O PONM (U3UKH TSI PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMpEACTaBICHUHA O  BO3MOXKHBIX  cepax  Oyamymiei
npodeCcCUOHANILHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJTOTOBKA K
JanbHEHIIeMy 00yueHHUIO B ’TOM HalpaBIICHUH.

JlocTikeHrne 3THUX Iejed MmporpaMMbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00€CTIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

MpuoOOpEeTeHNE 3HAHWMK O JUCKPETHOM CTPOCHHMH  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHHSIX

MPUOOpPETeHNE YMEHUIN OMHUCHIBATH U OOBACHATH (DU3UUYECKHUE SIBJICHUS C
HCITOJIb30BaHUEM TTOJTYYCHHBIX 3HAHUIA;

OCBOCHHE METOJIOB pEIICHUS TNPOCTEHIIUX pacuYE€THBIX 3adad ¢
HCITOJIh30BAaHUEM buznuecKknx MOJICIICH, TBOPYECKHUX "
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOMATh MIPUPOIHBIC SBJICHUS U BHITIOIHSATH OIBITHI,
nabopaTopHble  pabOTBI M OKCIEPUMEHTAIBHBIC HCCIEAOBAHUS C
MCITOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MH(pOpMaImel (HU3NIECKOTO CONEp KaHUs,
BKJTFOYasi HH(POPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (DU3UKHU, aHAIH3 U
KPUTHUYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodecCHoOHaTbHON ASATEILHOCTH, CBI3aHHBIMU
c (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha
JTOCTHKEHUAX (PU3UUECKON HAYKH.

Ha uszyuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus otBoauTcst 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8



Kjacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 102 yaca (3 vaca B HEZEIIO).

[Ipennaraemelii B nporpaMMe no (u3MKe MepeyeHb JadopaTOPHbIX padoOT U
OMBITOB HOCUT PEKOMEHATENIbHBIN XapaKTep, yYUTEIb JEIAeT BbIOOP MIPOBEACHHUS
7ab0paToOpHBIX pabOT M OMNBITOB C YYETOM HMHAMBUAYAJIBHBIX OCOOEHHOCTEH
oOy4Jaronmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3a/laHUi, MpEeJIaraéMbIX B paMKax
OCHOBHOI'0 I'OCYJapCTBEHHOI'0 dK3aMeHa 10 (PU3HKE.

COJAEP KAHUE OBYUYEHUA

7 KIIACC

Paznen 1. ®usuka u e€ poJsib B NO3HAHUM OKPYIKAKOIIEr0 MUpPA.

®usuka — Hayka o mpupone. SABieHus npupoapl. Ouznueckue SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JICKTPUUECKNE, MATHUTHBIEC, CBETOBBIE, 3BYKOBEHIC.

®usnyeckue BenmuuuHbl. M3mepenue Qusnuecknx BenuuuH. Duznyeckue
npubopsl. [lorpemHocTs n3Mepennii. MexyHapoaHas CUCTeMa €IMHUIL.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKH H3Y4aloT TMPUPOY.
EcTecTBeHHOHAyUYHBINT METOJl TO3HAHWA: HAONIOJCHUE, MOCTAaHOBKA HAYYHOTO
BOTIPOCA, BBIJIBIDKEHHUE THIOTE3, IKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, OObICHEHHE
HaOmoaaemoro apieHus. Onucanue GU3NIECKUX SBICHHUHN ¢ IOMOIIBIO MOJIETIEH.

Hemoncmpavuu.

1. MexaHndeckue, TEIUIOBbIE, JJIECKTPUYECKUE, MATrHUTHBIEC, CBETOBBIC
SIBJICHHUSL.

2. ®usnueckue MpUOOPHI M MPOLEAypa MPSMBIX U3MEPEHU aHAJIOTOBBIM H
U (POBBIM IPUOOPOM.

Jlabopamopuwvie padbomul u onvimel.

1. OmpeneneHue UEHbI AeEHUs IIKaJIbl U3MEPUTEILHOTO MPUOopa.

2. H3mepeHune pacCTOSTHUM.

3. H3mepenne o0bEMa KUJIKOCTH U TBEPOTO TeJa.

4. OrmpeneneHue pa3MepoB MAJIbIX TE.

5. M3MmepeHne TeMmIiiepaTypbl MpU IMOMOIIHA >KHAKOCTHOTO TEPMOMETpa U
JaTYMKa TeMIIEpPaTyphbl.

6. IIpoBeneHue wmccieoBaHUs IO MPOBEPKE TUIIOTE3bI: AAIBHOCTH MOJETA
[apuKa, MymeHHOr0 TOPU30HTAIBHO, TeM O0OJIbIlle, YeM OOJIbIlle BhICOTA
ycKa.

Pa3znea 2. IlepBoHavyajibHbIE CBEJACHUSI O CTPOCHHH BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbl, HX pa3Mepbl. OMbITHI,

JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEUIECTBRA.



JIBrkenne dactul, BemiecTtBa. CBsi3b CKOPOCTH JBUKEHUSI YACTHI[ C
TeMIieparypoil. bpoyHoBckoe nBwkenue, auddys3us. B3anmomelcTBue dYacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHMS BEILECTBA: CTPOCHHUE I'a30B, KUIKOCTEH U TBEPABIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBsI3b MeXAy CBONMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HabGmrogenune OpoyHOBCKOTO IBHXKCHHUS.

2. Habmonenue quddysun.

3. HaGmiogenue — siBiaeHWi,  OOBACHAIOIIMXCA  MPUTSHDKEHUEM WU

OTTAJIKUBAHUEM YACTUI] BEIIECTBA.

Jlabopamopuwvie padbomul u onvimol.

1. OueHka JuamMeTpa aTroMa METOAOM PsIoB  (C  KCIOJIb30BaHUEM

dotorpaduii).

2. OnbIThI 10 HAOJIOICHUIO TETJIOBOTO PACIIMPEHHUSI Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.

Paznen 3. /IBukeHue U B3auMoieiicTBUE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHUH. Pacyér mytu u
BPEMEHHU JIBHXKCHUSI.

SBnenne wmHepruu. 3aKOH WHEpUUU. B3anmonencTBue Ten Kak NpUYMHA
U3MEHEHHsI CKOPOCTH JBWKEHMS Tel. Macca Kak Mepa HWHEPTHOCTH Tena.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BbEMa BelIECTBA.

Cuita Kak xapakTepUCTHKa B3auMoOAeHCTBHS Tesl. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl ¢ OMOIIBIO AUHAMOMETpA. SIBIIEHHE TATOTEHHsS W CHJIA
TsoxecTu. Cuia TSHKECTH Ha Apyrux miaHetax. Bec tema. HeBecomocTs. Cnoxxenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsAMoi. PaBHoxelcTByromas cui. Cuina TpeHHs.
TpeHne CKOJIb)KEHUS U TPEHUE MOKOs. TpeHUe B IPUPOJE U TEXHUKE.

Hemoncmpavuu.

1. HaOmroneHne MexaHHUECKOTO ABMKEHUS Tea.

2. M3mepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKECHUS.

3. HaGnronenue siBjeHUS MHEPIIUH.

4. Habmronenre n3MeHEeHUs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEN.

5. CpaBHEHHME MaccC M0 B3aUMOJICUCTBHIO TEIL.

6. CroxxeHue cuj, HalpaBJIECHHbBIX IO OJTHON MPSIMOI.

Jlabopamopmuwie padbomel u onvimel.



1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBUXKEHUS (IIapuKa B KUIAKOCTH,
MOJIETTU DJIEKTPUUYECKOTO aBTOMOOMIIA U TaK Jiajee).

2. OrmpejeneHne CpelHe CKOPOCTH CKOJIBKEHHS Opycka WM IapuKa o
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO Tea.

4. OmbITHI, JAEMOHCTPHUPYIOIIHME 3aBUCUMOCTh pacTsikeHus (aegopmanuu)
NPYKUHBI OT TPUIOKEHHOUN CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBXKEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, )KMAKOCTENH 1 ra30B.

HaBnenue. CriocoObl yMEHBIICHUS U YBEJIMUCHUS JaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJiEHUsI Taza OT 00bEéMa, Temreparypsl. llepemava naBieHus
TBEPABIMU TEJIAMH, JXKUAKOCTIMU M razamu. 3akoH [lackans. IIHeBmaThueckue
MalIHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTU OT TIiIyOuHBI. ['Mapocratuyeckuii
napajgokc. Coobmaromiyecst cocyibl. [ 'uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emuin u armocepHoe AasneHue. I[IpuuuHbBI CylecTBOBaHHUS
BO3yIIHOM o0osiouku 3emau. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBJieHUsl. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 11t u3MepeHust aTMOCHEPHOTO JIaBJICHHUS.

JlelicTBHE JXUAKOCTU U ra3a Ha IOrpyKEHHOE B HUX TeJ0. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxormiaBanue.

Jemoncmpayuu.
3aBHCUMOCTD JABJICHHUS T'a3a OT TEMIIEPATYPHL.

[Tepenaua naBneHUs KUJIKOCTHIO U Fa30M.

Coobmaromuecst COCYIbl.

I'mppaBnuuecknii mpecc.

[IposiBnenue nericTBusi aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAIKHUBAIOMICH CHUJIBI OT 00BEMA MOTPYXKEHHOW YacTh

T€JIa U TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECHEHHOM KUJKOCTH.

8. YcCIIOBHE IUIABAaHMS TEJI: IJIABAHUE WJIM MOTPYKEHHUE TENl B 3aBUCHUMOCTHU
OT COOTHOIIEHUS TIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopmusie padbomel u onvimel.

1. HccrnenoBanue 3aBUCHMMOCTH Beca Tejia B BOJIE OT 00bEMA MOrPYKEHHON B
YKUJIKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAIKUBAIOMICH  CWJIBI, JICMCTBYIOIEH Ha  TeJo,
IOrPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOIIEH CHIIBI, JCUCTBYIOIIEH Ha TEJIO
B )KMJIKOCTH, OT MACCHI TeJa.
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4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTHh BbITAJKUBAIOIICH  CHIIBI,
JCUCTBYIOIIEH Ha TEIo B JKHAKOCTH, OT OOBbEMa TOTPYKEHHOW B
YKUJIKOCTb YaCTH TeJla U OT IJIOTHOCTH KUJKOCTH.

5. KoHCcTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKU U
OIpeAeIIeHUE €€ TPY30I0AbEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. DHEPTHS.

Mexannueckas paboTa. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAas IUJIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. [IpumeHeHue mpaBuia paBHOBECUS phluara K OJIOKY.
«3o0notoe mnpaBuino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprud. KuHeTnueckas ¢ TOTEHIMAIbHAS DSHEPruUsl.
[IpeBpanieHre 0gHOTO BUIa MEXaHMYECKON SHEPTUM B APYrod. 3aKOH COXPAHEHUS
SHEPIrUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimol.

1. OmnpeneneHue padOThl CUJIBI TPEHUS] TIPU PABHOMEPHOM JBUKEHUU Teja

110 TOPU30HTAIBHON MTOBEPXHOCTH.
2. HccnenoBanue yciioBHil paBHOBECHS pblUara.
3. M3amepenne KII/[ HaK1OHHON IUIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPaHEHHS] MEXaHUYECKOW DHEPTUU.
8 KUIACC

Pa3nea 6. TermioBble ABJICHHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHUSA
BelllecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThl, MOATBEPHKIAIOIINE
OCHOBHBI€ TIOJIOKEHHUS MOJICKYJISIPHOKMHETHYECKOU TEOPUH.

Mogaenu TBEPAOro, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ta30B, XKUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUH MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KanWUISIpHBIE ABIEHUS. TernoBoe pacliupeHue U cokaTue.

Temneparypa. CBsi3b TeMmIeparypbl CO CKOPOCTBbIO TEIJIOBOIO JABMKECHUS
yactull. BuyTtpenHsss sHeprus. CnocoObl W3MEHEHMsS BHYTPEHHEH SHEpruu:
TeIIonepeaada u COBEpIIICHUE paboTHI. Buasl TEIUIONEePEIAuH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE.

KomunuectBo TemioTel. YaeiabHasg TEINIOEMKOCTL BellecTBa. TeImIooOMeH U
TEMJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlmaBneHue u
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAas TEIUIOTAa IUIABJICHUS.

7



[TapooOpazoBanue u konxaencamus. Mcnapenwe. Kunenume. VYaenbHas Teriora
napooOpa3oBaHus. 3aBHCUMOCTb TeMIIEpaTypbl KHIIGHHS OT aTMoCc(epHOTO
JIaBJICHUSI.

BnaxxnocTte BO3aYyXA.

DHeprus TOIJIUBA. Y JIeJIbHAs TEIJIOTa CTOPAHMUSL.

[TpuHummner paboTel TermoBbiX nBurarenei KIIJ TeruioBoro nmpurarens.
TermioBble ABUTATENIN U 3aIUTa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpPAHEHUSI U MIPEBPAICHHUS SHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

L ® N9

10.
11.
12.
13.

Ha6mronenne OpoyHOBCKOTO JIBUXKEHHSI.

Hab6monenune nuddysum.

Habmtoienue siBieHn CMauuBaHUS U KallWJUTSIPHBIX SBICHUH.
HaGmronenue TemioBoro paciuupeHus Tei.

N3menenue paBneHus ra3za mpu M3MEHEHMHM O00bEMa M HArpeBaHUM WU
OXJIQXKICHUH.

[TpaBuia u3MepeHus: TeMIepaTyphl.

Bunbl Tenonepenaum.

OxJtaxxieHue Ipu COBEPIIEHUHN pabOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMHU CUJIAMHU.
CpaBHEHHE TEMIOEMKOCTEN pa3InYHbIX BEIECTB.
HabGnronenue kumneHus.

HabGnronenune noctosiHCTBA TeMITEpaTyphl MPHU MJIABJICHUU.
Mopenu TennoBbIX IBUraTeseH.

Jlabopamopuwvie padbomul u onvimol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAILIOB MOBAPEHHOM COJIM WJIU caxapa.
OnwITel MO HAOMIOMEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIKOCTEH WU
TBEPABIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OAJTOHE IIMPHUIIA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJICHUSI BO3lyXa OT €ro
00b€Ma 1 HarpeBaHUs UM OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEIHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUIECKOIN TPYOKE OT TeMITepaTypHhI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH OHEpPruM Tela B pe3yJbTare
TeruIonepeaauu u paboThl BHEITHUX CHII.

UccnenoBanne sBieHHs] TEMI0OOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiyer BOJBL.

Onpenenenue  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJAOW  IIpHU
TEMI000MEHE C HArPEThIM METAJUTHUECKUM ITUITHHIPOM.



10. OnpeneneHue yaeiabHON TEMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca uCrapeHus.

12. OnpenieIeHUe OTHOCUTEIBHOM BIIa)KHOCTU BO3/yXa.

13. OnpeneneHue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Paznen 7. DjaekTpuyecKue 1 MATHUTHBIE SIBJICHUS.

OnekTpu3auus Ten. J[Ba poaa sneKkTpuueckux 3apsiaoB. BzammoneilicTBue
3apspKeHHbIX  Ten. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEUCTBUS
3apsKEHHBIX TEJl OT BEJTMYMHBI 3apsIIOB U PACCTOSIHUSI MEKTy T€JIaMu ).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3yekTpuueckoro noiist. [lpuHuun
CYTIEPIIO3ULIUU IIEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsioB. DIEMEHTAPHBIA JJIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
ANEKTPUYECKOTO 3apsia.

OJIEKTPUYECKUA TOK. YCIIOBUS CYHIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
HNcToyHnKM TOCTOSSHHOTO TOKa. JIeHWCTBUS JJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B KUJIKOCTSIX U razax.

Onektpuueckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHrne NMPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. [locrmenoBaTenbHOE M MAPAIUIENBHOE  COEAMHEHUE
IIPOBOTHUKOB.

PaGota u MomHOCTH »3yekTpuueckoro Ttoka. 3akoH J[xoyms—JIenua.
DneKkTpuyecKkre Uenu U MoTpeOUuTenn 3IeKTpUIecKoil aueprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHble ~ MarHuThl.  B3anMOAENCTBUME  MOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHOe nosnie. MarHuTHOE 1MoJ€ 3eMJIM M €r0 3HAYEHUE I KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarautHoe 1moje  JJIEKTpUYecKoro Toka. [Ipumenenume
AJIEKTPOMArHUTOB B TeXHHKE. [[elicTBEe MArHUTHOTO MOJI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJBHTaTENb ITOCTOSIHHOTO TOKa. lcmosib30BaHME JIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Omnbitel @apanes. SABnenue snekTpoMarHuTHOW MHAYKIMK. [IpaBuno Jlenna.
DJIEKTpOreHeparop. CrocoOmr MOJTYyYEHHUS AIEKTPUUECKOU SHEPTHUH.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMbIX UCTOYHUKAX YHEPTUH.

Hemoncmpavuu.

DJIeKTpU3alus Te.

JIBa po/ia 3NEKTPUUECKUX 3apsiIOB U B3AUMOACHCTBUE 3aPSAKEHHBIX TEl.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOIIA.

DIIeKTpOCTaTUUECKAs UHIYKITHSI.

3aKOH COXpaHEHUS PIEKTPUUECKUX 3aPsJIOB.

[IpoBOIHUKH M TUDIICKTPUKH.

o Uk w N



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenmupoBaHye CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHnKHM NOCTOSSHHOTO TOKA.

JIeHCTBUSI IIEKTPUUECKOTO TOKA.

DIIEKTPUYECKUN TOK B KUIKOCTH.

["azoBeI1i1 paspsia.

N3mepeHne cuitbl TOKa aMIIepMETPOM.

N3mepeHnne 31eKTpUuuecKOro HanpsKeHUs! BOJIbTMETPOM.

Peoctar u MaraszuH cOnpoTHUBIEHU.

B3anmopelicTBuEe MOCTOSTHHBIX MAarHUTOB.

MoaennupoBaHue HEBO3MOKHOCTH PA3IEIECHUS MMOJOCOB MarHuTa.
MoaennpoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT Dpcrena.

MarauTHoe 1noJjie Toka. DJIeKTPOMAarHur.

JleficTBrE MarHUTHOTO ITOJIS1 HA IIPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENH ITOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

OmneiTel @apanest.

3aBUCUMOCTh HAIpPaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DIIEKTPOre€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomul u onvimol.

1.

o v A~ W

10.

OnbITel 1O HAOMIOJNEHUIO DJICKTPU3AIMU TeJI HWHIAYKIMEH | [Opu
CONPUKOCHOBEHUH.

UccnepoBanne nO€UCTBUSL JJIEKTPUYECKOTO TOJISI HA MPOBOJHUKUA U
TUAJICKTPUKH.

COopka u npoBepka pabOThI IEKTPUUECKON 1IEMH TOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryivpoBaHue HaNPsKECHHUS.

UccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, UIYIIETO 4Ye€pe3 Pe3UucTop, OT
COIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD ANEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOWIAAUM MONEPEYHOTO
CEUCHMS U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKCHUH TPH  MOCIEI0BATEIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia jisi CWIbl TOKa MpU TApaJICIbHOM COCJIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AAEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
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11. OnpeesieHne  MOIIMHOCTH  3JIEKTPUYECKOTO TOKA, BBIJIEISEMON Ha
pesucrope.

12. MccnenoBanue 3aBUCHMOCTH CWIBI TOKA, UAYIIETO YE€pe3 JIAMIIOYKY, OT
HaIpsKECHHS Ha HEW.

13. Onpenenenue KII/] narpeBaTensi.

14. MccnenoBanye MarHuTHOTO B3aUMOJIECHUCTBUSA IIOCTOSSHHBIX MarHUTOB.

15. I3yyenne MarHuTHOrO IOJsA  IIOCTOSHHBIX MarHUTOB IIPU  HX
00BbEIMHEHUU U pa3/JICIICHUN.

16. McciienoBanue neMCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aMMOJECHCTBHUSA
KAaTyIIKM ¢ TOKOM M MarHura OT CW/bl TOKAa M HAalPaBJICHUSA TOKAa B
KaTyLIKE.

18. I3ydyeHue AeCTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 u3ydyeHue paboThl 3JE€KTPOABUTATES.

20. M3mepenne KII/] anekTpoaBUraTesibHOM YCTaHOBKH.

21. OOBITBL 1O HWCCIEOOBAHUIO SIBJICHUSA DJIEKTPOMArHUTHOM WHIYKIUU:
UCCIICJOBAHNE W3MEHEHUW 3HAYECHUS WM HANpaBIEHUS WHIYKIHUOHHOIO
TOKa.

9 KNIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JABWXKEHME. MarepuanbHas Touka. Cucrema OTCUéra.
OTHOCUTENBPHOCTh MEXaHMYECKOTO MABUXKEHHS. PaBHOMEpHOE MpPSMOIMHEUHOE
nBukeHne. HepaBHoMepHOe npsiMosinHETHOE ABMkeHne. CpeqHsis 1 MTHOBEHHAs
CKOpOCTb TeJa IPU HEPAaBHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHelHOe BuKeHue. CBOOOIHOE
nageHue. OnbiTel ["anumes.

PaBHOMepHOE nBMXKEHUE 1O OKpyKHOCTH. [lepumon u dacrtota oOparieHus.
JIuHeliHas u yriaoBas cKOpocTu. LIeHTpoCcTpeMHUTENIBHOE YCKOPEHHE.

[Iepsolii 3ak0H HeroToHa. Bropoit 3akon HeroTtoHa. Tpertuii 3akoH HeroToHa.
[IpyHLIMT CyNEepO3UIUHU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CHIIa TPEHHS CKOJIb)KEHHMS, CUjla
TPEHUS MOKOSI, IPYTUE BUIbI TPEHUS.

Cwia TsSKeCTU M 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJIHOIO
nageHud. J[Bmxkenne mianetr Bokpyr Connua. IlepBas kocmmyeckass CKOpPOCTb.
HesecomMocTts u neperpysku.

PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIVIEHHON OChIO BpallleHus. MOMEHT cuibl. LIeHTp TskecTH.
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Nmnynec tena. M3meHenue uMmiynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE IBUKEHUE.
Mexanuyeckass paboTa W MOHIHOCTh. PaboTa cuil TSKECTH, YIPYTrOCTH,

TPEHUSL.

CBs3b OHCPIUHU U pa6OTLI. HOTGHI.[HEU'IBH&H QHCPIuA TCJid, IIOAHATOrO Hall

IIOBEPXHOCTHIO 3eMiIH. [loTeHIManpHas sHeprus c:xaTou npyxunbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHUS MEXaHUYECKOU
SHEPIuMu.

Hemoncmpayuu.

1.

o u ok w

8.
9.

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

HabGnronenne MexaHU4ecKoro JBUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHuEe TyTed W TPAeKTOPUN ABMIKEHHS OJHOTO M TOrO K€ Teia
OTHOCHUTEJIBHO PAa3HbIX TEJl OTCUETA.

N3Mepenue cKkOpoCTH U YCKOPEHUS MPSIMOITMHEHHOTO IBUKEHMUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O IBUKEHUS.

Habmronenue nBuxeHust Teja mo OKpy>KHOCTH.

HaOmronenne MmexaHu4eckux siBJICHUM, TPOUCXOAIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ PpPaBHOMEPHOM U  YCKOPEHHOM  JIBMYKECHUU
OTHOCUTENBHO KaOMHEeTa PU3KKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacChl T€Jla U JCUCTBYIOIIEH HA HETO
CHUJIBL.

HaOnronenue paBeHcTBa CUII PU B3aUMOJICHCTBUU TEJ.

N3meneHune Beca Tenna npu yCKOPEHHOM JBHKEHHM.

[Tepenaua ummynbca npu B3auMOJACHUCTBUU TEIL.

[IpeobpazoBaHus 3HEPTrUU NMPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHre UMITYJIbCA IPU HEYIIPYTOM B3aUMOICICTBUMU.

CoxpaHeHue uMmyJbca npu abCOIOTHO YIPYTrOM B3aUMOICHCTBUU.
HaGmronenne peakTHBHOTO ABMKCHHUS.

CoxpaHeHre MEXaHMYECKON YHEPTHH MIPH CBOOOTHOM TMaICHHUH.
CoxpaHeHrue MEXaHUYECKOW SHEPTUU MPHU IBUKCHUU TeJa MoJ AeCTBUEM

IIPY’KHAHBI.

Jlabopamopmusie padbomel u onvinel.

1.

KoncTtpynpoBanue TpakTa Ijisi pa3roHa U JaJbHEUIIEro paBHOMEPHOTO
JIBIOKCHUS IIIapUKa WU TEJICKKHU.

Ornpenenenue cpeaHe CKOPOCTH CKOJIbXKEHUS OpycKa WIM JABHIXKCHUS
[IapyKa 1o HaKJIOHHOM IJIOCKOCTH.

OrnpeneneHue YCKOpPEHHUsI Tejla MPU PABHOYCKOPEHHOM JIBUKECHHUHU T10
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM
JBIKCHUH 0€3 HayaJIbHON CKOPOCTH.

12



5. IlpoBepka rumoTes3bl: €cCad MpPU PABHOYCKOPEHHOM JBM)XKEHMH 0€3
HaYyaJbHOM CKOPOCTH IIyTH OTHOCSTCSA KaK psAJ HEYETHBIX 4YHUCEN, TO
COOTBETCTBYIOIIME IIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. HMccnenoBanue 3aBUCUMOCTH CWIBI TPEHHUS CKOJIBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne KO3PPUIMEHTA TPEHUSI CKOTIbKEHMUSL.

8. Omnpenenenue )XECTKOCTU MIPYKUHBI.

Omnpenenenne paboThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOTBl CUIBl  YOPYrOCTH MpU MOABEME TIpy3a C
UCIOJIb30BaHUEM HETOABM)KHOTO U MOABMXKHOIO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHUS U BOJIHBI.

KonebatenbHoe nsmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KosieOaHUil: epuof,
4acToTa, aMIUIATYyAa. MaremMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBpanienne
SHEPrUH MpH Kos1eOaTEeTbHOM JIBUKEHUU.

3aryxatone — kosneOaHusA.  BbelHyxzaeHHble — koneOanus.  Pe3oHnanc.
Mexannueckue BoaHbl. (CBoilicTBa MexaHW4YeCcKuX BOJIH. [IponosbHble WM
nonepeyHble  BOJIHBL. JlIMHA BOJMHBI M CKOPOCTh €€ PacnpOCTPaHEHUS.
MexaHnuecKre BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOIHBI.

3Byk. I'pomMKOCTBh 3ByKa M BbicoTa TOHA. OTpaxkenue 3Byka. MHPpa3Byk u
YIIBTPa3BYK.

JHemoncmpayuu.

1. HaGmiogenue koneOGaHuil Ten MOJ JIEWCTBHEM CHIbI TSDKECTH M CHIIBI
YIPYTOCTH.

HabGmronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmroienue BoIHYXIEHHBIX KOJIEOaHH U pe30HaHCA.

PacnpocTtpanenue npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJIEIN).

Habmroienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHN PE30HAHC.

JIaﬂopamoprte padomwt u onvimel.

1. Omnpenenenue 4YacTOThl W TEpUOJa KOJEOAHWH MaTeMaTH4YeCKOTo
MasTHHKA.

o v oA W

2. OmpepeneHne 4acTOTHl U TIEpHOJIa KoieOaHU MPY>KMHHOTO MasSTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH TepUoJia KoJieOaHU TTOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnemoBanue 3aBUCMMOCTH TepHOIa KOJIeOaHU TPY>KMHHOTO MasiTHUKA
OT MaccChl Irpysa.
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5. [IpoBepka HE3aBUCHMOCTU TIepHOJia KosieOaHW Tpy3a, TOJIBEIICHHOTO K
HUTH, OT Macchl Ipy3a.

6. OmbITBI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh  TMepuoja  KoJeOaHwuii
NPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

Paznea 10. DieKTpoMarHuTHOE 1M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE  MOJIe.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBONCTBa
AJEKTPOMArHuTHbIX BOJH. Illkana »n€KTpOMarHWTHBIX BOJH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DJneKTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBoMCTBa JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomul u onvimol.

1. M3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOUIBI0O MOOHIIBHOTO

TenedoHa.

Pazgea 11. CBeroBble siBJICHHS.

JlyueBass  Mmogmens  cBera.  Mcroynuku — ceera.  IIpsamonnnHenHoe
pacnpoctpaHenue cBera. 3armeHus Connua u JIynsl. Otpaxkenue cBeta. [1mockoe
3epKaJIo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs cBera. llonHOe BHYTpeHHee
oTpakeHue cBeTa. lMcrnonb30BaHWE TOJHOTO BHYTPEHHErO0 OTpPaKEHUs B
ONTHUYECKUX CBETOBOJAAX.

Jlunza. Xonm onayuedr B gnuH3e. OnTuyeckas cucrema (¢oToanmnapara,
MUKpOCKONIa M Teseckona. ['Ja3 kak onTudeckas cuctema. biM3opykocTs U
JAIbHO30PKOCTb.

Paznoxenne Oemoro cBera B crnektp. OmnbiTel HpioTona. Croxenue
CHEKTpaJbHBIX IBETOB. JlUciepcust cBeTa.

Hemoncmpavuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tomy4yenune n300pakeHNi B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

Onrtruyeckuil CBETOBO/I.

Xox nyueld B COOMpArOIIeH JTNH3E.

XO0JI Ty4er B pacCEUBAIOLIEH JIMH3E.

[Tonmy4enne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus doToamnmapara, MUKPOCKOIA U TEJIECKOIIA.

L 0 N o A W N
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10. Mopens riasa.

11. PaznoskeHue 6e1oro cBera B CHEKTP.

12. [lony4yenue 6emoro cBETa MPU CIO0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopusvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPaKEHUSI CBETOBOIO Jiyya OT yrjia

NaJICHUA.

2. W3yuenue xapakTepuCTUK U300paxKeHus MPEeAMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTJIa MPEJOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
NaJICHUS Ha TPAHULIE «BO3LYX—CTEKIIO».

4. TlonmydeHue n300pakeHHI ¢ MOMOIIBIO COOUpAIOIIEH JTUH3HI.
Onpenenenue (HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI coOMparoiei
JIVH3BI.

6. OIBITHI 110 PA3I0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmbITHl MO BOCHPHUATHUIO L[BETa MPEAMETOB IpPHU UX HAOIIOJCHUM 4Yepes
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIC SIBJICHUS.

Onwitel Pe3epdopna u mmanerapHas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornonieHne ceeta aroMmoM. KBaHThl. JInHEe4aTbie CIEKTPHI.

PaanoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
aapa. HykimoHHas wmoxaens aromHoro sapa.  HMsorombsl.  PaguoakTuBHBIE
npespanenus. [lepuon nomypacnaga aTOMHBIX SIAED.

SAnepHble peaknuu. 3aKOHBI COXPAHEHHMs 3apsiOBOTO M MAacCOBOI'O YHUCEI.
DOHeprus cBA3M aTOMHBbIX siep. CBs3p Macchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus sjaep. Uctounuku 3neprun CostHIA U 3BE3]I.

Anepnas sHepreruka. JleWCTBUS pPaAMOAKTHBHBIX H3JIYYCHUN Ha JKHUBBIC
OpTaHHU3MBI.

Jlemoncmpayuu.

1. CnexTpbl U3Ty4YEHHS U MOTJIOLIEHUSI.

2. CHexkTpsl pa3au4HbIX T'a30B.

3. CmekTp BojaoOpoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3ZHPYIOIINX U3ITY4ECHUH.

6. Perucrtpanus uznydeHusi OpUPOTHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopmusie pabomel u onvimel.

1. HabGmroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpEKOB: W3MEPEHHME IHEPTrUM YACTULBI IO TOPMO3HOMY

nytu (1o gororpadusim).

3. W3mepenue paanoakTuBHOTO GOHA.

IHoBTOpPUTEIBLHO-00001IAKO NI MOTYJIb.
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[ToBTOpHTEIHLHO-0000MIAIOIMINK MOAY/Ib MIPSAHA3HAYCH JJII CHCTEMAaTH3aIuu
U 0000mEeHHs TNPEeIMETHOIO0  COJACp)KAHMS H  ONbITa  JCATEIBHOCTH,
IPHOOPETEHHOTO TIPU M3YyYEHUHU BCEro Kypca (U3HMKH, a TaK)Ke JUIS IMOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy I0 (u3uke s 0oOydaromuxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MPEIMET.

[Tpu M3ydeHUU TAHHOTO MOJYJIS PEaTM3YIOTCS U CHCTEMATU3UPYIOTCS BHJIBI
JCATCIHPHOCTH, HA OCHOBE KOTOPBIX 00ECIeYnBaeTCs JOCTHKCHUE MPEJAMETHBIX U
METANpPEeJIMETHBIX  IUIAHUPYEMBIX  PE3yJIbTaTOB  OOy4YeHUs,  (QopMHUPYyETC
€CTECTBEHHOHAYYHass TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCJICIOBaHHUS
SIBIICHUA TIPHPOABI M TEXHHWKH, OBJAJCHUC YMCHHUSAMH OOBSACHATH (HHU3HUYCCKUE
SBIICHUS, TPHMCHSS TOJydYeHHBIC 3HAHUWSA, pelaTh 3aJadyd, B TOM YHCIIC
Ka4eCTBCHHBIC M SKCIIEPUMEHTAIIbHBIC.

[TpyHIMITHATIBLHO JESITEeILHOCTHBIM XapakTep AaHHOI'O pasjieiia peaau3yeTcs
32 Cc4y€T TOro, 4Yro OOydYarolmuecs BBIMTOJIHSIIOT 33JlaHus, B KOTOPBIX UM
npeJIaracTcs:

Ha OCHOBE IIOJIyUCHHBIX 3HAHHMH paACIO3HABaTh M HAYYHO OOBACHATH
(u3NYECKUE SIBICHUS B OKPYXKAIOIICH MPUPOJIC U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAyUYHbIE METO/IbI UCCIICIOBAHMS (DU3HUCCKUX SBICHUM, B TOM
YUCIIe IS IPOBEPKU THUITOTE3 M MOJIYYCHHS TEOPETUYCCKUX BBIBOJIOB,;

OOBSICHATh HAy4YHbIC OCHOBBI HamOOJee BaKHBIX JIOCTHIKCHHUH COBPEMEHHBIX
TEXHOJIOTHA, HAIIPUMED, MTPAKTHUIESCKOT'O MCITOJIb30BAHUS PA3IMYHBIX HCTOYHHUKOB
SHEPrUU Ha OCHOBE 3aKOHA IPEBPAICHHUS W COXPAHCHHS BCEX M3BECTHBIX BUJIOB
SHEPTHH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS S

— IPOSIBJICHUE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3HYECKON HayKU;

— HEHHOCTHOE OTHOILIEHUE K TIOCTHKEHHSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJACHHH OOIIECTBEHHO 3HAYMMbIX
U OTUYECKUX MpoOJieM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM
JTOCTUKEHUN (PU3UKH;

— OCO3HaHHE BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHLMIIOB B JESITEIbHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHUSA:

— BOCIPHUSTHE ICTETUYECKHX KAaueCTB (PU3NUYECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKHM KakK MOIIHOTO HHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaAXXHEUILIECH COCTABIISIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOW II00O3HATETBPHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NESATENbHOCTH;

S) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI U  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpasza >KM3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MUpPE, BaXKHOCTH MpaBWI 0€30IIaCHOrO MOBEACHHUS Ha
TpaHCIIOpTE, HA JOpOorax, ¢ 3JEKTPUUYECKHM M TEIUIOBBIM 00OpYyIOBaHHEM B
JOMAILIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKa pediekcuH, MpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4eJioBeKa;

6) Tpya10BOI0 BOCIIMTAHMS:

— AKTMBHOE Yy4yaCTHUE B PEIICHHHM MPAKTUYECKHX 3a1ady (B paMKax CEMbH,

oOpa3oBaTeIbHOM  OpraHu3allud, TOpojJia, Kpas) TEXHOJOTUUECKOH U
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COIIMAJIbHOW HAIPaBJICHHOCTH, TPEOYIOIMX B TOM YHCIEe U (U3HUYECKUX
3HAHMU;

e — MHTEPEC K MPAKTUYECKOMY H3YUYCHUIO TIPO(eccHil, CBI3aHHBIX C (PUUKOI;

e 7)3K0JOrHY€CKOro BOCIIUTAHUSA:

e — OpHUCHTAIMSl HA NMPUMEHEHHE (PU3MYECKUX 3HAHWUI IJi1 penieHus 3a7ad B
0o0JacTh OKpY’KaloIed cpenbl, IUJIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOXHBIX ITOCIIEICTBUH JIJISI OKPYKAIOILIEH CPEBI;

e — OCO3HaHHE TJI00ANTBHOTO XapaKTepa SKOJIOTMYECKUX MPOoOJeM W MyTed HX
penieHus;

e 8) ajanTanuM K U3MEHSIOUIUMCH YCJOBUSM COLMAJIBLHOM M NPHUPOAHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBHINOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAMPaBIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTHUX,

e — TIOBBIIIEHUE YPOBHA CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NeSTeNIbHOCTD;

e —NOTPeOHOCTH B POPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCIEe POPMYIHPOBATH
UJIeH, TIOHATHSA, TUTIOTE3bI 0 GU3HUECKUX 00BEKTaX U SBIICHUSX;

e — OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
bu3uKH;

e — IUJAHUPOBAHHE CBOETO PA3BUTHS B TNPUOOPETEHUH HOBBIX (PUIUUYECKUX
3HAHMU;

e — CTPEMJICHHE aHAIM3UPOBATDH U BHISBIATH B3aUMOCBS3U IPUPOJIBI, OOIIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHNEM (DHU3UUECCKUX 3HAHUMH;

e — OIICGHKAa CBOUX JICUCTBUU C Y4YETOM BIIMSIHUS HA OKPYXKAIOIIYI0 Cpeny,
BO3MOJKHBIX TJIO0ATBHBIX MOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesymbraTe OoCBOeHHS mporpamMmbl 10 (QHU3MKEe HAa YPOBHE OCHOBHOI'O
oOrmiero oopa3oBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC JICHCTBHS,
KOMMYHUKATHBHBIE  yHHBEpCaJbHbIC  y4YeOHBIC  JICHCTBUS, PETYJSATUBHBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTeJbHBbIC YHMBEPCAJIbHBIC YYeOHbIE AeHCTBUSA

Ba3oBble Jjoruueckue 1eficTBUA:
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BBISIBIISIT M XapaKTEpU30BaTh CYIICCTBEHHbIE TMPU3HAKA OOBEKTOB
(ssBNIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBJICHUSIM;
BBISIBJIATh TIPUYMHHO-CJICICTBEHHBIC CBS3U TPU HM3YyYCHUU (PHU3UICCKHUX
SIBIICHUH W MPOIIECCOB, JIENATh BHIBOJBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIFOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(U3NIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 pelIeHus Yy4deOHOW Quznueckoit
3a/layu (CpaBHEHHE HECKOJIBKUX BAapUAHTOB PEIICHHUS, BHIOOp HamOoJjiee
MOJIXOJISAIIETO ¢ YIETOM CaMOCTOSTEIILHO BBIJCIICHHBIX KPUTEPUCB).

Bba3oBble HccaenoBaTeJbCKHE 1eCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY OMBIT, HECIIOKHBIH
(u3MUeCKUil SKCIEPUMEHT, HEOOJIBIIOE HCCIEeI0BaHUE (PUINYECKOTO
SABJICHUS;

OLICHUBaTh HAa MNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MIPOBENEHHOIO HAOIIOJEHUS, OIbITA, UCCIIEIOBAHNUS;

MIPOTHO3MPOBAaTh  BO3MOXKHOE JalibHEWIlee pa3BUTHE  (DUIUUECKUX
MIPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nHpopmanmei:

MPUMEHSATH Pa3IUYHbIE METObl, NHCTPYMEHTBI U 3alPOCHI IPH MOUCKE U
orOope HMH(pOPMalUM WIA JAHHBIX C YY4ETOM MpPEIIOKEHHOU Y4yeOHOU
dusznueckoi 3anayu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMYHbIX BUIOB U (POPM MPE/ICTaBICHHUS;

CaMOCTOSITENILHO ~ BbIOMpaTh ONTUMAaJbHYIO (OpMy MpeacTaBICHUS
uHbOpMallMl M WUIIOCTPUPOBATH pElIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, IarpaMMaMu, HHOU TpaduKoi 1 MX KOMOUHALUSMHU.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

B X0j¢ OOCyXJeHHsI y4eOHOTO MaTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CY X Aa€MOM TEMBI U
BBICKA3bIBaTh HJICW, HAICJICHHBIC HA PEIICHUE 3aJa4l W TMOJJep>KaHue
Onaro>kej1IaTeIbHOCTH OOIIECHUS;
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COMOCTAaBIISATh CBOU CYXKACHHUS C CYXKICHHSIMH JAPYTHMX YYaCTHHKOB
Jranora, OOHapy>KHBaTh Pa3jINdKre U CXOJICTBO MO3UIIUN;

BBIPA)KATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOIMYHO MPECTABIATh PE3YIbTAThl BHIMOIHEHHOTO (DU3UYECKOTO OMBITA
(aKCTIepuMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W WCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOW |
WHIUBHUyaIbHOW palbOThl TIPH pEHNICHUH KOHKPETHOH (u3maeckoi
poOJIEMBbI;

NPUHAMATH [IeJTH COBMECTHOM JIESATEIBHOCTH, OPTaHW30BBIBAThH JIEHCTBUS
no e€ MOCTIKEHHUIO: paclpeleisaTh PO, OOCYXAAaTh IPOILECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, JIOCTUTasi KAYSCTBEHHOTO pe3y/IbTaTa Imo
CBOCMY HAIPABJICHUIO M KOOPJAMHHPYS CBOU JCHCTBUS C JAPYTHMH
YJIeHaMU KOMaH/Ibl,

OIICHMBATh KA4eCTBO CBOETO BKJIaJia B OOIIMA MPOIYKT IO KPUTCPHUSIM,
CaMOCTOSATEIHLHO CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Camoopranusanus:

BBISIBIISATh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTyalUsiX, TPEOYIOIINUX
I petieHust (PU3NYECKUX 3HAHUM;

OpUEHTUPOBATbCS B  PA3IMYHBIX MOAXOAAX MPHUHATHUS  pPELICHUN
(MHAMBUAYaTbHOE, MPUHATHE pEUIEHUS B TPYyIIE, NMPUHATHE pPELICHUN
rpynmnom);

CaMOCTOSATEIBHO COCTABJISITh AITOPUTM PELICHUs (PU3UUECKON 3aauK WUIIH
IUITaHA MCCJIEOBAHUS C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh PEIaraéMble BApUAHThI PEILICHUN;
JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMHd U NPEIIaraTh IJlaH €€ N3MECHEHNS;
OOBSCHATh TPHUYUHBI  JOCTIDKCHUSI  (HEIOCTHIKCHUSI)  PE3yJIbTaTOB
NEeSATENbHOCTH, JaBATh OLICHKY IPUOOPETEHHOMY ONBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHUCIE B XOJI BBIIOJIHEHUS
¢u3nueckoro WMCCIEeNOBaHWA WJIM TIPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIbCTB, W3MEHHBIINXCS CHUTYyallMii, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;
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CTaBUTH Ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIW JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHUS U JIOTUKY JIPYTOro;
pU3HABaTh CBOE MPABO HA OIMMOKY MPHU PEIICHUH (U3NUYECKUX 3a]1a4 WIH
B YTBEPKJICHUAX HA HAYYHbIE TEMBI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3yJIbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOTINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (QU3UYECKHE U  XMMUYECKHE  SIBJICHUA,
HaOJII0/ICHUEe, HKCIIEPUMEHT, MOJIeNb, TUNOTE3a, €IMHHULBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BellecTBa (TBEpAOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYeCKOoe [BIDKCHHE (PaBHOMEpPHOE,
HEPABHOMEpPHOE, NPSIMOJMHEWHOE), TPACKTOPHs, pPaBHOJEHUCTBYIOLIAS
cuna, gedopmanus  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (nauddysus, TEIOBOe ABMXEHUE YaCTHUIl BEIIECTBA,
paBHOMEPHOE  JBM)KCHHE, HEpPaBHOMEPHOE  JBIDKCHHE, HWHEPIHS,
B3aMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIUVIEHHOM OCBHIO
BpalieHus, Tepenada JaBICHHUS TBEPABIMUA TENaMH, JKUIKOCTSIMH H
razamy, armMochepHoe JaBlieHHE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKON DHEPTruu) MO OMUCAHUIO WX XAPAaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, JICMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBIICHUC;
pacmo3HaBaTh TPOSIBICHWE HW3YYCHHBIX (U3MUECKUX SBICHUNA B
OKPYXAaIoleM MHpE, B TOM uHucie (U3UYECKUE SBICHUS B TPUPOJIE:
MPUMEPBHI JABIKCHHUS C Pa3IUIHBIMA CKOPOCTSIMH B JKMBOW M HEKHBOU
MpUpOJe, ACUCTBUE CHJIBI TPEHUS B TPHUPOAC W TEXHUKE, BIIUSHUE
aTMOC(EpHOTO IaBIICHUS Ha KHBOW OpPraHU3M, IJIaBaHWE PBIO, phIUuaru B
TeJIe YeJIOBEKa, MPU ATOM MEPEBOIUTH MPAKTUICCKYIO 3a7a4y B yUEOHYIO,
BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HUECKUX SBICHUIA;
OMKCHIBATh M3yYEHHBIC CBOMCTBA TEN U (PU3UUECKHE SIBJICHUS, UCTIOJIB3YS
¢usnueckre BeTUYHHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSST CKOPOCTh, CHJIa YIPYTOCTH, CHUJIa TSIKECTH, BEC
Tela, cujla TPEeHUs, AaBieHHe (TBEPAOro Tela, KUJIKOCTH, Trasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas paboTa, MOIIHOCTb, TIEUO CHUIHI,
MOMEHT CWJIbI, KO3(PQUIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KHHETHYECKasT W TOTCHIMAJIbHAS SHEPTHsl), MPU OMHUCAHUH MPaBUILHO
TPaKTOBaTh  (PU3WYECKUI  CMBICI  HCHOJIB3YEeMbIX  BEJIWYHMH, HX
0003HaueHUss W €IUHUIIBI (U3HMUECKUX BEITUYHH, HAXOIUTh (HOPMYJIBI,
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CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUYMHY C APYTMMHU BEITUYMHAMH,
CTPOUTD rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIUYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (pU3MUECKHe SBICHUS U IPOLECCHI,
UCTIOJIb3YsI TIPABWJIA CJIOXKEHUSI CUJI (BIIOJIb OJHOM MpsiMOit), 3akoH ['yka,
3akoH Ilackansi, 3akoH ApxuMmena, IpaBWIO paBHOBecHs pbryara (Oyoka),
«30JI0TO€ TPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPrud, MpPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKoHa H
3aIMChIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3UYECKHUE SIBICHHUS, TPOLIECCH U CBOIMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMil MNPAaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH OOBsCHEHHE U3 1—2
JIOTUYECKUX I11aroB ¢ onopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUM, PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemaTth pacuy€THbIE 3a7adyd B 1—2 JEHCTBHS, WCIOJb3Yys 3aKOHbI WU
dbopmynibl, cBs3bIBaIOIME (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHau3a
YCIIOBUS 33J1a4Ml 3alIUChIBATh KPATKOE YCIOBHE, MOACTABISATh PUINUYECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJUTH PAcUEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE ISl PEIICHMS 3a]1ad, OLIEHUBATh PEATUCTUYHOCTD
NOJIyYeHHOHU (PU3UYECKOUN BEJIMUYMHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEUIUTh MpPU HOMOLIU
(pU3HYECKUX METOJIOB, B OIMCAHUM MCCIIEIOBAHUS BBIIEISAThH IIPOBEPSIEMOE
NpeanojaokeHue  (rumoresy),  paziMyaTb W UHTEPHIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOJWUTh OLIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMNBITBI [0 HAOMIOJEHUIO (PU3NYECKUX SBJICHUN WIH
buznIecKux CBOICTB TEI: dbopmMyIUpoBaThH MIPOBEPSEMBIEC
MPENOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOT0 000PYI0BAHMUS,
3aMUChIBaTh X0/ OMbITa U (POPMYITHPOBATH BHIBOBI;

BBIIIOJIHATh TMPSIMbIE HM3MEPEHHUS PACCTOSHHS, BPEMEHHM, MAacChl TeJa,
00béMa, CHUIIBI M TEMIIEPATypbl C HCHOJIb30BAaHUEM AaHAJIOTOBBIX U
u(poBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUA MPHOOPOB C YUYETOM
3a/IaHHOM a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

MPOBOIUTH UCCIIETOBAHUE 3aBUCUMOCTH OJIHOM (PM3UYECKOM BEIMUYUHBI OT
IPYrOM C HCIIOJIB30BAaHUEM IMPSIMBIX H3MEPEHUH (3aBUCHMOCTH IyTH
PAaBHOMEPHO JBIDKYLIErOCs TeJla OT BPEMEHW JIBHJKEHHS Tea, CHUJIbI
TPEHHUS CKOJIBKEHUS OT Beca Tela, KayecTBa 00pabOTKU MOBEPXHOCTEHN Tell
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT ILIOIIAI CONPUKOCHOBEHUS TEJ, CUIIbI
YIOPYTrOCTH OT YAJUHEHUs MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOrPYKEHHOM YaCTH Tela M OT INIOTHOCTH >KMJKOCTH, €€ HE3aBUCUMOCTH
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OT TUIOTHOCTH Teja, OT INIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJI0, YCIOBUM
IUTaBaHUS TeJ, YCIOBUN paBHOBECHs pbhluara W OJOKOB), y4yacTBOBaTh B
IUIAaHUPOBAHUM  y4ye€OHOrO0 HCCJIEIOBaHUS, COOUpAaTh YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenysl MpeaoKEHHOMY IUIaHy, (UKCUPOBAThH
pe3yabTaThl IMOJIYYEHHOH 3aBUCHMOCTH (U3UYECKUX BEJIMYUH B BHJIE
NpPEUIOKEHHBIX TaONUILl U rpadUKoB, AENaTh BBIBOJBI MO pe3yjibTaTaM
UCCJIEJOBAHMUSI;

IPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJINYMH (IUIOTHOCTH
BEIIECTBA KUJAKOCTH M TBEPAOrO TeEjla, CUJIA TPEHUS CKOJIbXKEHHUS,
JAaBJICHUE  BO3/lyXa, BBITAJKMUBAIOIIAs  CWJA, JeiCcTByrollas  Ha
HOrpy)KEHHOE B JKMJIKOCTb TEJIO, KOA((UIMEHT I0JIE3HOrO JEHCTBUS
IOPOCTHIX MEXaHU3MOB), CJEAys TPEIOKCHHOW WHCTPYKIMH: TPHU
BBIMIOJTHEHUH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUUCIISITh 3HAUEHNUE UCKOMOM BEIMUYUHBI;

coOJI01aTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

yKa3bpIBaTh MPUHIUIBI JACHUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMNCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOILIAIOIIMUECS COCYIbl, OapoMeTp,
phIYar, MOJIBMKHBINA U HETIOJBM)KHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepU30BaTh MPUHIMIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHMYECKUX YCTPOWCTB C OMOPOM Ha HMX OMHCAHHWS (B TOM YHCIE:
MNOJIINITHAKY, yCTPOWCTBO BOAOIMPOBOAA, THUAPABIMYECKUI Tpecc,
MaHOMETp, BBICOTOMEP, TIOPIIHEBON HACOC, aApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaX (PU3MYECKHUX ABJICHUM M HEOOXOAUMBbIE (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEpPbl  (HAXOOUTh  HMHGOPMALMIO O  MpPUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 711 obecriedeHnsi 0€30MacHOCTU MpH OOpalleHnH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/J0POBbS U COOIIOIACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEH Cpeie;

OCYILIECTBISATH OTOOp HWCTOYHUKOB uH(popmauuu B HHTepHere B
COOTBETCTBHH C 3aJaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYyTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpPMAIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBOM WM MOXET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHINOJIHEHUN YYE€OHBIX 3aJaHUIl HAYyYHO-TIOMYJISIPHYIO
aUTEepaTypy (PHU3MUECKOro  COAEp:KaHMs, CIPABOYHbIE MaTepHalbl,
pecypcbl cetd MHTepHeT, BIajeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBanus HH(OOPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
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co37aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIC UM YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MHGpOpMANK (HU3UIECKOTO COACPKAHUSA, B TOM
yyciie MyOJINYHO JiejaTh KpaTKUE COOOIICHUS O pe3yibTaTaX MPOEKTOB
WK y4eOHBIX WCCIENOBAaHUN, TMPU HSTOM TPAMOTHO HCIOIH30BAThH
M3YYCHHBIA TIOHSATHHHBIA amnmaparT Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAIUEN;

OpY BBIMOJTHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAHUM pacCIpeaessiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBHM C TOCTABICHHBIMHU 3ajadyaMu,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JACHCTBUM, aJ€KBaTHO OLECHHUBATH
COOCTBEHHBIM  BKJAJ B  JICATEIBHOCTh  TPYIIbI,  BBICTpaUBAThH
KOMMYHHUKATHUBHOE B3aMMOJICMICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 Kkjacce npeMeTHbIEe pe3yIbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOMIMXCA YMEHUM:

WCIIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBU)KEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIC COCTOSIHUA BEILIECTBA, KPUCTAIIIINYECKUE U
aMmopdHbIe Tena, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSI DHEpPrusi, TEIUIOBOM JBUTATElb,
AJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE TOJI€, TPOBOJHUKHU
U JTUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUIN TOK, MATHUTHOE T10JIE;
paziuuath SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaThe, Terionepesaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KANIWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTauiM3auusi (OTBEpJEBAHUE), KHUIICHUE,
Temionepegaya (TeTI0MpPOBOAHOCT, KOHBEKIIHS, W3JIyYEHHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJICUCTBHUE 3aPANIOB, JECUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAaHWE, B3aUMOJCHCTBUE MATHUTOB, JIEHCTBUE
MarHMTHOIO MOJIsi HA TPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAsT UHAYKITUS )
[0 ONHUCAaHUID UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX TaHHOE (PU3HYECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBICHWE W3YYCHHBIX (U3HUECKUX SBICHUNA B
OKPYXalolleM MHpE, B TOM uucie (U3MYECKUE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KANWUISIPHBIC SBJICHUS B MPUPOJIE,
KpUCTAJUIbI B mpupoje, uznydeHue CoJiHIa, 3aMEp3aHue BOJIOEMOB,
MOpCKHUe Opu3bI, 00pa30BaHNUE POCHI, TYMaHa, UHES, CHETa, DICKTPHUUECKHUE
SBICHUS B atMocdepe, IJICKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
mone 3emuH, Jpeid MoIOCOB, pOJdb MAarHUTHOTO TOJS JJIsS JKW3HH Ha
3emJie, MOJISIPHOE CUSHHUE, IIPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJACIATH CYIICCTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3HYECCKUX
SIBIICHUI;
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OINUCHIBAaTh U3yYCHHBIE CBOMCTBA TE€I U (PU3NUYECKUE SIBICHUS, UCIIOIB3YS
¢u3nyeckue BeIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrusi, KOJINYECTBO
TEIUIOTHI, YJEJIbHAas TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAas TEILIOTa
IUIaBJICHUS, yJeNbHas TeIJIoTa M[apooOpa3oBaHUs, YJelbHas TeIoTa
CrOpaHHs TOIUIMBA, KO3()P(PUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAalIVHbI, OTHOCHUTEIbHAs BJIAXKHOCTb BO3AyXa, JJIEKTPUYECKHH 3apsf,
CHJIa TOKA, JJIEKTPUYECKOE HAIIPSIKEHUE, CONPOTHUBIICHHE IPOBOJHUKA,
yIEeIbHOE  CONpOTUBIEHUE  BEllEeCTBAa, paboTa U MOUIHOCTh
AJIEKTPUYECKOrO0  TOKA), TpU ONHCAHUM MPABWIBHO  TPAKTOBATh
(u3nYecKuil CMBICT HCHOJB3YEMBIX BEIMYMH, 0003HAYEHUS U €IUHUIIbI
(U3nYeCKUX BEIUYMH, HAXOOUTh (OPMYJIbI, CBS3bIBAIOLINE JIAHHYIO
(Gu3MUeCKyl0 BEIWYMHY C JPYTUMU BEIUYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJb3Ysd OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KMHETHUECKON TEOpUHU
CTpPOEHHUS BEIECTBA, MPUHLHUI CYNEPHO3UIMU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsAja, 3akoH Oma JUIsl ydacTKa LenH, 3aKOH
Jixoyns—JleHna, 3akOH COXpaHEHHs DJHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alKCHIBATH €r0 MaTeMaTHYECKOE
BBIPAXKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallUd NMPAKTUKOOPUEHTHPOBAHHOTO XapaKTEpa: BBIABIISTH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOru4ecKux
iaroB ¢ omnopoi Ha 1—2 H3y4YEHHBIX CBOWCTBA (PUBMYECKHUX SIBICHHIA,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THhlE 3amadyd B 2—3 JEWUCTBUSA, HCHOJIb3YS 3aKOHBI U
dopmynbl, cBs3bIBalONINE (U3MUYECKUE BEIUYMHBI: HAa OCHOBE aHajIn3a
YCJIOBHMS 3aJlayd 3allMCBIBATh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JUISI pelIeHHs] 3aJayd, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOaUMbIE A €€ pelleHus, NPOBOAUTH PACUETHI U CpPAaBHUBATH
MOJTy4YeHHOE 3HaYeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMHU TaHHBIMU;
pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh MpPU HOMOLIU
(U3NYECKUX METOJIOB, HCIIONb3ysd OMHCAHHME HCCIIEIOBaHUS, BBIIACIATH
IIPOBEPSAEMOE  IPEIIIOJIOKEHUE, OLIEHUBATh IPABUIBHOCTH  ITOPSIKA
IIPOBEJECHUS UCCIIEIOBAHMSA, AEIIATh BBIBOBIL;

OPOBOJUTH OMNBITHI 10 HAOMIONEHUI0 (U3MYECKUX SBICHUH WU
(pu3nYecKuX CBOMCTB Tell (KalUUIAPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/AyXa OT ero 00béma, TeMIEepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U
HarpeBaHusl MpH M3IYYEHUHU OT I[BeTa H3NIydaroliedl (Iorionaromniei)
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MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJIbI OT TEMIIEPATYPHI KUAKOCTH U
wiomaau e€ TMOBEPXHOCTH, OJJEKTpU3alusd Tel UM B3aUMOJCHCTBHUE
ANEKTPUYECKUX 3apsAJIOB, B3aWMOJICHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3yAJIM3alllsl MArHUTHBIX TI0JIEM TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA,
CBOMCTBA DJIEKTPOJBHUTaTeNsl IOCTOSHHOTO TOKa): (OpMyIHpPOBAThH
IpOBEpsieMbIe MPENON0KEHHs, COOUPATh YCTAHOBKY W3 MPEIJI0KEHHOTO
000pyI0BaHMs, OMUCHIBATH XO]1 ONbITA U (POPMYIUPOBATH BHIBO/IBI;
BBIIIOJIHATh ~ MPSMBbIE  U3MEPEHUST  TEMIIEPaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3JyXa, CHWJIbl TOKa, HANPSIKEHHS C MCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB U JATUMKOB (DU3MYECKUX BEJIMYMUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
POBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3MYECKON BETUUYMHBI OT
Ipyrol ¢  HCHOJB30BAHMEM  NPSIMBIX HU3MEPEHHM  (3aBUCHMOCTH
CONMPOTHUBJICHUS TPOBOAHMKA OT €ro JJIMHbBI, IUIOUAAH TOMEPEYHOrO
CEYEHHS U YAEJIBbHOIO COIMPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLWIEro 4Yepe3 [MPOBOJHUK, OT HANpsDKEHUs] Ha  [POBOJIHUKE,
UCCJIEIOBAaHUE TOCIEAOBATEIbHOIO M MNapaJUIeIbHOTO  COEAMHEHUI
IPOBOJHUKOB): IUIAHUPOBATH HCCJENI0BaHHE, COOMpATh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHMs, CIEAys NPEAOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHUAE TaOnMUI U TpaduKoB,
JIeJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIIEI0BAHUS;

MPOBOJUTh KOCBEHHBIE HU3MEPEHUsT (PU3MUECKUX BeNWYWH (yAelibHas
TEIJIOEMKOCTh ~ BEILIECTBA, CONPOTUBJIEHUE MPOBOJAHMKA, padoTa U
MOIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHHUs, cOOMpaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKUUH, H
BBIYUCIISITh 3HAYEHUE BEJIMUUHBI,

coOMI0/1aTh MpaBMia TEXHUKU 0€30MacCHOCTH MpHU paboTe ¢ 1ab0paTopHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh NPHUHIIMIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOW Ha HUX ONUCaHHUS (B TOM YHCIIE:
CUCTEMA OTOIUIEHHS JOMOB, TMHTPOMETp, MapoBas TypOHMHA, aMIIEpPMETD,
BOJIBTMETP, CUETUMK DJIEKTPUUECKON DHEPTHUH, 3JIEKTPOOCBETUTEIbHbBIC
MpUOOPHI, HArpeBATEIBHBIC IEKTPONPUOOPHI (TIPUMEPHI), IICKTPUICCKUE
MPEJOXPAHUTEIHU, STIEKTPOMATHUT, 3JIEKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
UCTIOJIb3YsI 3HAHMUSI O CBOMCTBax (PU3MYECKUX SBICHHM U HEOOXOIMMbBIC
(u3nyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHbIC
npuOOpsl MO CXeMaM U CXEMAaTHYHBIM PUCYHKAM  (KUIKOCTHBIN
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TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTATENIb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKON, PEOCTar), COCTaBIATh CXEMbI JJIEKTPUUYECKHUX
Henel ¢ MmociaeaoBaTeIbHBIM U MapajuIeIbHBIM COCIMHEHUEM JJIEMEHTOB,
pasziunyasi ycJaoBHbIE 0003HAUEHHUS IJIEMEHTOB 3JIEKTPUUECKUX LIeTIel;
OPUBOJIUTH  MpUMEPHl  (HAXOAUTh  WHGPOPMAIMIO O  MPUMEPax)
MIPAKTUYECKOTO HCIIOJIb30BaHUSI (PU3WYECKUX 3HAHUN B TOBCEIHEBHOMU
KU3HU JUIsl obecriedeHus 0€30MacHOCTH MPU OOpallleHUU ¢ MpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3/I0POBbS M COOIIOJCHUS
HOPM SKOJIOTHYECKOTO TMOBEACHHS B OKPY>KaIOIIEH cpejie;

OCYHIECTBJISATh MOUCK MWHGOpMaMK  (HU3UYECKOTO COACpXKAHUA B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHMM U TyTEM CpaBHEHUSA
JIOTIOTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  MH(OpMaIuioo, KoTopas
SIBIISIETCS] IPOTHBOPEYUBOM WIIM MOKET OBITh HEJTOCTOBEPHOU;
UCIIOJIb30BaTh MPHU BHIMIOJIHEHUH YYEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO
auTepaTypy (QHU3MYECKOro  COAEpIKAaHWs, CIPABOYHBIE MaTepHAIIbI,
pecypcbl cetn MIHTepHeT, BIajeTh MpuéMamMu KOHCTIEKTHPOBAHHS TEKCTa,
npeoOpazoBaHus UHGOPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUS,
0000mass wHGOpPMALUI0 M3 HECKOJBKUX HCTOUYHHKOB (DU3UYECKOTO
COJep>KaHusl, B TOM 4UHCJIE€ MYyOJMYHO TPEJCTABIATH pPE3yIbTaThl
MPOEKTHON WJIM WCCIIEIOBATENbCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (QU3MKH,
COIPOBOXAATh BBICTYIUICHHE MTPE3CHTAIINEIH;

MPU  BBITIOJTHEHUH YYE€OHBIX TMPOCKTOB W HCCICIOBAHUN (HU3MYECCKUX
MPOIECCOB pacHpeensaiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3aJja4aMU, CIICUTH 3a BBIMOJHEHHEM IUIaHa JCHCTBHMA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIGHWBAaThb COOCTBEHHBIM BKIAI B
JeSTEHbHOCTD TPYIIIHI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonIy oOyuenus B 9 kjacce mpeaMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

WCIONB30BaTh MOHSTHUS: CUCTEMa OTCcu€Ta, MaTepuajbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHPHOCTh MEXaHUYECKOTO NBIKCHHUS, AePopMaIus
(ympyrasi, mnjacThyeckasi), TpEHUE, LEHTPOCTPEMUTEIHHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETpy3KH, HEHTP THKECTH, aOCONIOTHO TBEPJOE TEO,
IIEHTP TSHKECTU TBEPAOTO Tela, paBHOBECUE, MEXAaHMUECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(PA3BYK M YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NaTbHO30PKOCTD,
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CHEKTPHI UCITYCKAHUS W TOTJIONICHUS, anb(a, 0eTa- U raMMa-u3ydeHus,
U30TOIIbI, SI/ICPHASI DHEPTETHKA;

paznuyaTh SIBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE TNPSIMOJMHEHHOE MBUKEHUE, CBOOOIHOE
najieHue Tell, pABHOMEPHOE JBUKEHHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, peaKTHUBHOE IBUKEHHUE, KojeOaTelbHOe NBUKEHHUE (3aTyxarolue U
BBIHY)KJICHHBIE KOJIeOaHUs), pe30HAHC, BOJHOBOE JIBIJKEHHE, OTPa’KEHUE
3ByKa, NPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHUE UM IPEIIOMIICHHUE
CBETa, NOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHe Oeoro CBeTa B
CHEKTp U CJIOXKEHHE CHEKTPAIbHBIX IIBETOB, JHUCIEPCHUsI CBETa,
€CTECTBEHHAasl PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOTO CHEKTpa
U3JTyYEHHS) 110 OTIMCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JJaHHOE (PU3HYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MUECKUX  SIBICHUH B
OKpyXaromeM Mupe (B TOM 4YHCIe (PU3NYECKHE SIBICHUS B TPHPOJC:
NIPWINBBI U OTJIUBBI, IBMKEHHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPHUSATHE 3BYKOB IKHBOTHBIMH,
3eMJICTpSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 53XO, I[B€Ta Tell,
ONTHYECKHE SIBJICHUS B TPHPOJAE, OMOJIOTHYECKOE JEHCTBHUE BHJIUMOTO,
yIbTPaHUOICTOBOTO W PEHTTEHOBCKOTO W3IIYYCHHH, €CTECTBEHHBIN
PaIMOAKTUBHBIN (OH, KOCMHYECKHE Jy4YH, PAJAUOAKTUBHOC H3ITYUCHUE
MPUPOJHBIX MHHEPAJIOB, JCHCTBHE PAIMOAKTUBHBIX W3JIydYeHUNW Ha
OpraHU3M 4YeJIOBEKa), MPHU ITOM MEPEBOJUTH IMPAKTUUYECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOMCTBa (MPU3HAKH) (PUIHUECKUX
SIBIICHUI;

OMKCHIBATh M3yYEHHBIC CBOMCTBA TEN W (PU3MUECKUEC SIBJICHUS, UCTIONb3YS
¢usnueckre BETWYUHBI (CpPEIHSsI W MTHOBEHHAs CKOPOCTh Teja MpHU
HEPaBHOMEPHOM JIBI)KCHUH, YCKOPCHHE, TEPEMEIICHHUEe, MyTh, YIJIOBas
CKOPOCTh, CHWJIAa TPEHUS, CUJa YNPYTOCTH, CUJIA TSIKECTH, YCKOPCHUE
CBOOOHOTO TAJEHUS, BEC Tela, HMIYJIbC Tela, WMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPIHs TeJa,
MOJHSTOTO HAJl MMOBEPXHOCTHIO 3€MJIM, TOTCHITHATIBHAS YHEPTUs CXKATON
MPYXXUHBI, KHUHETHYECKAas DSHEPrus, IIOJHAas MEXaHW4ecKas JHeprus,
MEePUOJT U YacTOTa KoyieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIICHHS CPEIbl), IPU OMHCAHUHU
NPAaBWIHHO TPAKTOBaTh (PU3UUECKHH CMBICT HCTOJIb3YEMbIX BEIUYHH,
0003HaueHUsT W €IAUHUIBI (U3HUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JIPYTUMHU BEIIMYWHAMH,
CTPOUTH TparKK U3YUECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
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XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHe SBJICHUS W IPOLECCHI,
UCTIOJIb3Ysl 3aKOH COXPAHEHUS 3HEPIHM, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHLHUIT CYNEPHO3UIMM CUJI, NPUHUUI OTHOCUTEIbHOCTU ['amuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMITYJbCa, 3aKOHBl OTPaXXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MACCOBOTO YHCEI
OpU SIICPHBIX PEaKUUAX, IPU ITOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIUChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NUYECKHE MPOIECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ Omnopod Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(U3NYIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3adaud (omMparolmuecs Ha cucteMy u3  2-3
YpaBHEHHMI), UCTIOIb3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (DHU3UUECKUE
BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3a/adll 3alHChIBaTh KPAaTKOE
yCIIOBHE, BBISBISITH HEJOCTAIONINE WM W30BITOUHBIC NaHHBIC, BHIOMPATH
3aKOHBI B (DOPMYITBI, HEOOXOAUMBIE ISl pEIICHHsI, TPOBOJAUTD PAcUETh U
OLICHWBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHUA (PUIUIECKOU
BEJIMYUHBI;

pacrmo3HaBaTh MPOOJEMBI, KOTOPBIE MOXXHO pEHINTh MPU TOMOIIH
(GU3NYECKUX METOJIOB, HCIIONB3ys OMHCAHHME WCCIEIOBAHMS, BBIACIATH
MpoBEpPsIEMOE TPEANONOKEHHE, OICHUBATh MPABIWIBHOCTh IOPSIKA
NPOBEJCHHUS]  MCCIICJIOBAHMSA, JeNaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOICHUI U OTIBITOB,;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKHX SIBICHUNA WIN
(u3HUecKNX CBOWCTB TeNl (M3ydeHUe BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUS HSHEPTUH, 3aBUCHUMOCTh MepuoAa KojJeOaHWN MpPY>KHHHOTO
MasiTHUKa OT MAacChl Irpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
AMIUTUTY/IBI MAJIBIX KOJICOAHUM, IPSIMOJTMHEHOE PACIIPOCTPAaHEHUE CBETA,
pasnoKeHre Oeloro CBeTa B CHEKTP, M3YUCHUE CBOWCTB M300pakKeHUS B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHsI IpeaMeTa B coOMparomiei
JUH3Ee, HAOMIOJCHHE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HM30bITOYHOro Habopa
o0OpynoBaHMs, OMNHCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(opMynupOBaTH BHIBOIBI;

IPOBOJIUTH NMPU HEOOXOJMMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, onpeaenss
cpelHee 3HAYeHHE U3MEpSIeMON BeTUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparoieid JUH3bI), OOOCHOBBIBATH BBIOOpP crmocoba M3MEpeHUs
(M3MepuTeNnbHOTO MpUdopa);
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IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEM (U3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHH (3aBUCHMOCTH MyTH OT BpPEMEHU
Ipy PaBHOYCKOPEHHOM JBM)KEHMHM 0€3 HayalbHOM CKOPOCTH, Mepuoja
Kosie0aHUil MaTEeMaTUYECKOrO0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaKEHUs CBETa OT yria MaJeHUs W yria MpeIOMJICHHUS OT YIJia
NajieHus): IJIAaHUPOBATh HCCIICIOBAaHKWE, CAMOCTOATEIHHO COOHMpATh
YCTAaHOBKY, (DUKCHpOBAaTh pPE3yJdbTaThl IIOJYYEHHOW  3aBUCHMOCTH
(GU3NYECKUX BEIMYUH B BHUJE TaONHIl M TpadUKOB, NIE1aTh BBIBOJIBI 11O
pe3yabTaTaM HCCIIeI0BAHUS;

NPOBOJIUTh KOCBEHHBIC W3MEPEHUS (PU3NYCCKUX BEITUYHMH (CpeaHss
CKOpPOCTh M YCKOpPEHHE Tela TPH pPaBHOYCKOPCHHOM JBW)KCHHH,
yCKOpEHHe CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUS CKOJBXCHHS, MEXaHHYeckas padoTa W MOIIHOCTh, YacToTa U
nepuoa  KoyieObaHW MaTeMaTHYeCKOro U MPYKWHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomed JIMH3bI, PAJAUOAKTUBHBIA  (OH):
TUTAaHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOTHITh U3MEPEHHUS, CIEAys MPEUI0KECHHOW MHCTPYKIIUU, BBIYHCISATH
3HAaYCHHUE BEIIMYMHBI U aHATH3UPOBATH MIOTYYCHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBuila TEXHUKU 0€30MaCHOCTH IIPH padoTe ¢ 1abopaToOpHBIM
000py/1I0BaHUEM;

pa3inyaTh OCHOBHBIC TMPH3HAKA M3YyYEHHBIX (PUINYECKUX MOJIEICH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTroMa, HYKJIOHHAas
MOJIeJTb ATOMHOTO Spa;

XapaKTepHU30BaTh NPHUHIMIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HMX OMHCAHHUS (B TOM YHCIE:
CIHUIOMETp, NATYMKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckomn, ¢oroanmnapar, ONTHYECKHE CBETOBOBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BunbcoHa), HCHONB3ys 3HAHUSA O
CBOHMCTBaX (Pu3MYECKUX SABJICHUU ¥  HEOOXOMUMBbIE  (PU3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIH30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
MpU pEelIeHUU YYEOHO-TIPAKTUYECKUX 3a7a4, ONTHYECKHUE CXEMBI s
HOCTPOEHUS U300paKeHU B IJIOCKOM 3€pKajie U coOuparouieil TuH3e;
NPUBOAUTH  NpUMEphl  (HaxoauTh  HUHDOpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOr0 HCIHOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHuH ¢ MpudopaMu H
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TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JI0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJAECHUS B OKPYKAIOLIEH CPELE;

OCYHIICCTBJIATh TMOUCK WHGOpMaMK (HU3UYECKOTO COACpKAHUA B
WuTepHeTe, caMOCTOATENBHO (OPMYNIHUPYs MOUCKOBBINA 3a1poc, HaXOAUTh
IYTU OIpEAEIeHUs TOCTOBEPHOCTU MOJYYEHHON MH(OpMALUU HA OCHOBE
UMEIOIINXCS 3HAHUH U JONOJHUTEIBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJaHUIl HAyYHO-TIOMYJISIPHYIO
JaUTEepaTypy  (PU3MYECKOro  COAEp:KaHMs, CIPABOYHbIE MaTepHalIbl,
pecypesl cetd MIHTepHeT, BiaieTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeodpa3zoBaHus UHPOPMALIMHU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOPMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (DPU3MYECKOTO COJEpKaHMUs,
nyOIMYHO MPEJCTABIATh PE3YJIbTAThl MPOSKTHON MM UCCIEI0BATEIbCKON
NEATEIBHOCTH, IPU 3TOM TIPaMOTHO  HCIOJB30BAaThb  U3YYEHHBIU
MOHSATUUHBIN anmapar Hu3y4yaeMoro pasiena (U3UKA U COMPOBOXKIAThH
BBICTYIUIEHUE [MpPE3CHTalUe C Yy4€TOM OCOOCHHOCTEH ayaUuTOpUU
CBEPCTHHKOB.

31



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnbie | IlpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
Pa3gen 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bubnunoreka [JOK
1.1 o - 2
M3ta - HayKa o tipupone https://m.edso0.ru/7f416194
bu6mmoreka [{JOK
12 PH3HHCCKHE BT IHHEI 2 1 https://m.eds00.ru/7f416194
Bbu6nunorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I TO3HAHUS htts://m.edsoo.ru/7fA16194
Hroro mo paznery 6
Pa3nen 2. [leppoHayaibHble CBeJleHUSI O CTPOEHUM BelllecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BetecTRa https://m.eds00.ru/7f416194
99 JIBrmKeHHe U B3aMMOICCTBUE YaCTHI] 9 1 bubmuoreka IJOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6maunoreka [JOK
2.3 A 2
TPETATHEIC COCTORHIA Betectna https://m.edso0.ru/7f416194
Wroro no pazneny 5
Pa3znen 3. /IBuskeHHe U B3aUMOJAeHCTBHE TeJl
3.1 MexaHU4YecKOe IBHKCHUE 3 bubmoreia HOK

https://m.edsoo.ru/7f416194
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bu6nunorexa [JOK

3.2 HHepuus, macea, IIOTHOCTE 4 . https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bt cun 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBjieHue TBEPABIX TeJl, sKHAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPABIMU 3 bubmuoreka [JOK
' TeIaMH, JKHUIKOCTSIMH U ra3amMu https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
42 Hlanettie xHKoCTH > https://m.edsoo.ru/7f416194
Bbu6nunorexa [JOK
4.3 ATmocheproe nasenne 6 https://m.edso0.ru/7f416194
44 [lelicTBHE )KUIKOCTHU U Ta3a Ha MOrPYKEHHOE F 3 bubnmnoreka [HOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3gen 5. PaboTa m MOIIHOCTB. JDHeprus
bub6mumoreka [{OK
>1 Pabora n mommocTs 3 ! https://m.edso0.ru/7f416194
bu6moreka [[OK
52 Hpocrre MeXaHH3MEI > 1 https://m.eds00.ru/7f416194
bu6mmoreka [{OK
. M 4 1
>3 CXAMHCCkad SHEprid https://m.eds00.ru/7f416194
Hroro no pazmeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pgea 1. TenyioBbIe ABJICHUA
N bubmuoreka [JOK
1.1 Crpoenue 1 CBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Teruosbie npoecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro no pazmeny 28
Pa3znes 2. JjekTpuyecKkre U MArHUTHbIE SIBJICHUSA
21 DJIEeKTpUYECKUE 3apsibl. 3apsKEHHBIE Tella 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmmoreka [JOK
2.2 [TocTOSIHHBIN TEKTPUUCCKUN TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bubnuoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIL https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 MICKTPOMAT HHTHA HH KIS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KUIIACC

KouuvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBaHue
(undposrie)
n/ | pasgeroBuTeM | Bceer | Kourtposbn | Ilpaktmueck
o0pa3oBaTesibHbIE
I MporpamMmMbl [V} ble padoThl ue padoThbl
pecypchl
Paznea 1. Mexann4ueckue siBJIeHUSA
Mexanunaeckoe
[E—— bu6muoreka [JOK
1.1 10 1 https://m.edsoo.ru/7f41
CIIOCOOKBI €T0
adab
OITMCaHUs
BzaumopeiictBu bubmmorexa [OK
1.2 20 1 3 https://m.edsoo.ru/7f41
€ Tell
a4ab
3AKOHEL bu6mmoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHCHUS
adab
Wroro mo pazneny 40
Pa3nen 2. MexaHn4ueckue K0J1e0AHUA U BOJTHBI
bub6munoreka [JOK
Mexanunueckue
2.1 7 3 https://m.edsoo.ru/7f41
KoJe0aHus
adab
MexaHudeckue bubnnorexa [OK
2.2 8 1 3 https://m.edsoo.ru/7f41
BOJIHBL. 3BYK
adab
Hroro no pazneny 15

Pa3znen 3. DjieKTpOMATHUTHOE 1OJI€ M JIEKTPOMATHUTHbIE BOJIHbI

ONEeKTPOMarHuT
bu6mmoreka [IOK
HOE I10JIC U
3.1 6 2 https://m.edsoo.ru/7f41
AJIEKTPOMArHUTH
a4ab
bIC BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBBIC IBJICHUS
3aKOHBI bu6nunoreka [JOK
4.1 pacrnpocTpaHeHu 6 2 https://m.edsoo.ru/7f41
sl CBETa adab
JIun3el 1 bub6mmoreka [{OK
4.2 ONTHYCCKHE 6 3 https://m.edsoo.ru/7f41
npuOopHI a4ab
4.3 Paznoxenue 3 2 bu6nuoreka [JOK
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Oenoro cBera B https://m.edsoo.ru/7f41
CIIEKTP a4ab
Hroro no pazneny 15
Pa3nen 5. KBanToBbIe sIBJIEHHS
Hcnyckanue n bu6mmoreka [IOK
5.1 TTOTJIOIICHHE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM adab
Crpochie bu6mmoreka [JOK
5.2 6 1 https://m.edsoo.ru/7f41
aATOMHOT O sijipa 2436
P r— bu6mmoreka [IOK
5.3 5 7 1 1 https://m.edsoo.ru/7f41
peaKiiH a4ab
Hroro no pazaeny 17
Pasnes 6. IloBTOpUTEIbHO-00001IAIOIINIH MOIY1b
IToBTOpenue u
0000mIeHne bu6nunoreka [JOK
6.1 CoJep KaHuUs 9 2 https://m.edsoo.ru/7f41
Kypca QU3HKH 32 adab
7-9 kmacc
Hroro no pazneny 9
OBIIEE
KOJMYECTBO
102 3 27
YACOB I10
I[TPOTPAMME
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