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MNOACHHUTEJIBHAA 3AIINCKA

IIporpamma no u3nke Ha ypOBHE OCHOBHOI'O 00IIIEro oOpa3oBaHuUs COCTaBJIeHAa Ha
OCHOBE IMOJOXKEHUUA W TpeOOBaHMM K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOW 00pa3zoBaTesbHON Mporpammel, npenacraBieHHbix B ®I'OC 00O, a Takxke ¢
yuéroM (PenepasibHO paboueil mporpammsl BocnuTaHust 1 KoHuenuu npenojiaBaHus
yaebHoro npeamera «Dusmkay.

Copmepxxanne mporpaMMmbl 10 (u3uKe HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIINXCS M OpraHU3alNIo0 U3yYeHUs1 PU3uKK Ha
JESITEIBHOCTHOM oOcHOBe. B mporpamme mno (¢u3MKEe YYHUTHIBAIOTCS BO3MOYKHOCTU
yueOHOrO mpenmera B peamusanuu TpedoBanuit PI'OC OOO k mMmIaHUPYEMbBIM
JUYHOCTHBIM U METAlpelIMETHBIM PE3yJIbTaTaM OOYUY€HHUs, & TAKKE MEXIPEIMETHbIC
CBSI3M E€CTECTBEHHOHAYUYHBIX Y4E€OHBIX IPEAMETOB HAa YPOBHE OCHOBHOI'O OOILIEro
o0Opa3oBaHus.

[IporpamMmMa mo (u3uke ycTaHABIMBAET pacIpe/ieleHne Y4eOHOro Marepuana o
rojiaM oOydeHus (1o Kjiaccam), peyiaraetT NpUMEpPHYIO OCIEA0BATENbHOCTD U3YUEHUS
T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEAMETHOIO COJIEPKaHUs U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUYaroIuXCH.

[Iporpamma no ¢usuke pa3padboTaHa C IEIbI0 OKa3aHUS METOIUYECKON MOMOIIH
YUHTEIIO0 B CO3IaHUH pabouell MporpaMmbl 10 y4eOHOMY MPEAMETY.

duzuka SBISETCA CUCTEMOOOPA3YIOIUM [IJIs €CTECTBEHHOHAYYHBIX Y4eOHbIX
MPEIMETOB, MOCKOJIbKY (DU3UYECKUE 3aKOHBI JIEKAaT B OCHOBE IMPOLIECCOB U SIBJICHU,
U3y4aeMbIX XHMHEH, OMONorHei, actTpoHOMueld u (usndeckoi reorpadueii, BHOCUT
BKJIAJl B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, IPEIOCTaBIseT Hauboiee sicHble 00pasiibl
IPUMEHEHHS HAYYHOI'O0 METO/A MO3HAHUS, TO €CTh CIoco0a MOJyYEHUs! JOCTOBEPHBIX
3HAHUU O MUpE.

Omna w3 THaBHBIX 3a7a4 (U3MUECKOrOo OO0pa30BaHUS B CTPYKType oOIIero
o0pa3oBaHMsI COCTOUT B JOPMUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpeECca
K HayKe y 00y4aromuxcsl.

N3ydyenne ¢u3uku Ha 6a30BOM ypOBHE IPENOJAraeT OBJIAJCHHUE CIIEAYIOLUIMMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUHYIO IPAMOTHOCTb:!

e HAy4YHO OOBSICHATH SIBJICHUS;

e OILICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e HHTEPIPETHPOBATH JAHHBIE U HCIIOJIB30BATh HAYYHBIE JI0KA3aTEJIbCTBA
JUTSl IOJTYY€HUSI BBIBOJOB.

Lenu nzyyenus: pu3nMKu Ha ypoOBHE OCHOBHOT'O 0011I€r0 00pa30BaHus ONPEACIICHb
B Konuenuuu mnpenonaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa30BaTEIbHbBIX
opra"usanusax Poccuniickon ®enepanun, pean3yoInX OCHOBHBIE
oOmeoOpazoBareybHble  NPOrpaMMbl,  yTBEpPKIEHHOM  pemieHueMm  Koiseruum



MunucrepcTBa npocsemenus Poccutickoit ®enepamnuu (mpotokoi ot 3 aekadbps 2019 r.
No [TK48H).
Ieaun u3zyyenus pusuku:

npUOOpETeHNE UHTEPECa U CTPEMIICHHS 00YUaIOIIUXCSl K HAYYHOMY U3YYEHUIO
IPUPOIBI, PA3BUTHUE WX UHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE TPEACTABICHUH O HAyYHOM METOJAC IO3HAHWSA W (PopMUpOBaHHUE
MCCJICIOBATEIILCKOTO OTHOIICHUSI K OKPYKAIOITUM SBJICHUSIM;

dbopMUpOBaHHWE HAyYHOTO MHUPOBO33PEHHS KAaK pe3yJibTaTa HU3yYeHUsS OCHOB
CTpOCHUS MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE TPEACTABIACHUH O ponu (U3WKA I Pa3BUTHS JAPYTHX
€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MIPEJCTABICHUN O BO3MOXHBIX cepax Oymymied nmpodeccrnoHaaIbHOM
NESATETHPHOCTH, CBSI3aHHOW ¢ (PM3MKOM, TTOATOTOBKA K JalbHEUIIIEMY O0YUYEHUIO
B 9TOM HAIPAaBIICHUHU.

JlocTikeHre 3TUX 1eseil mporpamMmbl 1Mo (GU3rMKe Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOIMINUX 3a4aY:

npuoOpeTeHNe 3HAaHUN O JUCKPETHOM CTPOSHUHU BEIIECTBA, O MEXAHHUYCCKHX,
TEIJIOBBIX, DJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuOOpETeHNE YMEHHUM OIUCHIBaTh W OOBACHATH (PU3NYECKHUE SIBICHHS C
UCIIOJIb30BAHUEM TTOJIYYCHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIIECHUS MTPOCTEUIITNX PACUETHBIX 3a71a4 C UCIIOIh30BAHUEM
(GU3HYECKUX MOJIEIICH, TBOPUYCCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a]1aY;
pa3BUTHE YMEHHM HAOII0aTh TMPHUPOIHBIC SIBICHHS U BBIMOJIHSATH OIBITHI,
nabopatopHble  pabOTBI M JKCIEPUMEHTAJbHBIE  HCCIASAOBAaHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEGHHME MPUEMOB paldoThl ¢ HHOpManuend (U3UUECKOro COAEpKaHUM,
BKJIIOYass MH(GOPMAIIMIO O COBPEMEHHBIX JOCTHIKEHUAX (U3UKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO cdepaMu NnpodecCHOHATbHON AEATETLHOCTH, CBSI3aHHBIMHU C
GuU3NKON, 1 COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAHHBIMU Ha JOCTHXKEHHUSIX
bu3nUecKoil HayKH.

Ha wusyuenue ¢usuku (6a30BBI YpPOBEHb) HAa YPOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus oTBoAUTCA 238 4acoB: B 7 kj1acce — 68 yacoB (2 yaca B HeJEN0), B 8 Kilacce
— 68 yacoB (2 uwaca B Hememo), B 9 wimacce — 102 waca (3 yaca B Heemo).

[IpeasiaraemMslil B mporpamme 1o pu3ukKe nepeyeHb J1adopaTOpHbIX paboT U OMBITOB

HOCHUT

PEKOMEHJATENbHBIA ~ XapaKTep, YYUTENb JelaeT BLIOOP MPOBEACHUS

7a0opaTOpHBIX pabOT ® OMBITOB C Y4YETOM WHAWBUAYAITBHBIX OCOOCHHOCTEH



OoOy4Jarommxcsi, CIMHUCKAa OJKCIEPUMEHTANBHBIX 3aJaHWd, NpPEaaraéMbplXx B pPaMKax
OCHOBHOT'0 F'OCYJJapPCTBEHHOT'0 3K3aMEHa Mo (hU3HUKE.
COJAEPKAHUE OBYUEHUA

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPY/KAKOIIEro MUpA.

duzuka — Hayka o npupoge. SBieHus npupoasl. DPuU3NUECKUE SBIICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznyeckue BennunHbl. M3mepenne pusndecknx BenuunH. Guznueckue npudopsl.
ITorpemHocts n3mMepeHnil. MexxayHapoaHas cucTemMa eIMHULL.

Kak ¢u3uka wu Jpyrue ecrecTBEHHblE HAyKd  H3y4yalOT  IPHUPOAY.
EcTtecTBeHHOHAyUHBIH METO/] TO3HAHUS: HAOIIOICHNE, IOCTAHOBKA HAyYHOT'O0 BOMpOcCa,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00BSICHEHHE HAOII0JaEMOT0
aBiieHus1. Onrcanue PU3NYeCKUX SBJIECHUN ¢ TOMOILIBIO MOJEIEH.

Hemoncmpauyuu.

1. MexaHHn4ecKue, TEIIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®usmnyeckue nOpubOpbl U MpoUEaypa MNPSIMBIX H3MEPEHUN AaHAJIOrOBBIM U

M (ppOBLIM TPUOOPOM.

Jlabopamopuvie pabomel u onvimol.

1. Omnpenenenuve IEHBI ASTEHUS Kbl U3MEPUTEIBHOTO Mpudopa.

2. HM3mepeHue pacCTOSHUN.

3. Hsmepenue o6bEMa XKUIKOCTH U TBEPOTO Tea.

4. OmnpeneneHue pasMepoB MAIbIX TEJL.

5. M3mepenue temrieparypsl py MOMOIIU KUAKOCTHOIO TEPMOMETPA U JATYUKA

TEeMIIEPATYPHI.
6. IIpoBeneHue uccienoBaHus M0 IPOBEPKE IMIIOTE3BI: JAIBHOCT ITOJIETA IIApUKa,
MYIIEHHOTO TOPU30HTAJIBHO, TEM 0O0JIbIlIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Paszges 2. [lepBoHayajibHbIe CBEICHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHune BeniecTsa: aToOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHL, JOKa3bIBAIOIINAE
JUCKPETHOE CTPOCHME BEIIECTBA.

JIBrxenue yactull Bemectsa. CBsi3b CKOPOCTH JIBHKEHHUSI YACTHUL C TEMIIEPATYpPOH.
BbpoyHoBckoe nBukenue, nuddysus. BzaumoaenicTBue yacTuil BeIIECTBA: TPUTSIKEHHUE
Y OTTaJKHUBaHUE.

ArperaTtHble COCTOSIHUSI BELIECTBA: CTPOCHUE TIa30B, >KUJIKOCTEH W TBEPABIX
(KpUCTaIIIMYECKUX) Tel. B3auMocBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M HMX AaTOMHOMOJEKYJSIPHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpayuu.



1. HaGmionenne OpoyHOBCKOTO JTBUKECHHUSL.

2. HabGmonenue nuddysum.

3. HaGnronenue siBneHUM, OOBACHSIOMIUXCA MPUTSKEHUEM WM OTTaJIKWBaHUEM

YacTHIl BEIIECTBA.
Jlabopamopuvie pabomel u onvimol.
1. OrleHKa 1uaMeTpa aToMa METOJIOM PAJIOB (C UCTOIb30BaHuEeM (GoTorpaduii).
2. OnbITHI MO HAOMIOACHUIO TEMJIOBOIO PACHIMPEHUS Ta30B.
3. OmnbITHI MO OOHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pa3pnen 3. /IBH:KeHHe H B3aUMOAeiCTBHE TeJl.
Mexanuueckoe BHkeHHe. PaBHOMepHOE 1 HepaBHOMEpHOE JBHkeHHE. CKOPOCTb.
CpenHsist CKOpOCTh ITPY HEPABHOMEPHOM JIBUKEHUU. Pacu€r myTH 1 BpeMEHU JIBUKEHUS.
SIBneHue nHepuru. 3aKOH HHEpLMK. B3anuMoielicTBIE TeJl KaK IPUYMHA U3MEHEHUS
CKOPOCTH JBHKEHHs Tesl. Macca Kak Mepa MHEpPTHOCTH Tena. [InoTHOCTh BemecTsa.
CBs13b IJIOTHOCTHU € KOJMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMA BEIIECTBA.
Cuna Kak XapakTepHCTHKA B3aumojencTBusa Ten. Cuiia ynpyroctu u 3akoH I'yka.
N3MepeHune cuibl ¢ MOMOIIBIO TMHAMOMETpA. SIBJIEHUE TATOTEHUS U cuja TshkecTH. Cuna
TSKECTU Ha Ipyrux ruianerax. Bec tena. HeecomocTs. CnoskeHne CHil, HallpaBiIE€HHBIX
o oxHou mpsMoi. PaBHonelcTByromas cwi. Cuina TpeHus. TpeHuE CKOJBXKEHHS H
TpeHue nokosi. TpeHue B NIpupoJie U TEXHUKE.
Hemoncmpauyuu.
1. HaOnrogeHne MEXaHMYECKOro IBHKEHUS TETa.
2. HN3mepenue cKOpOCTH MIPAMOIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBieHUst UHEPIUU.
4. HabmroneHue u3MeHEHUs CKOPOCTH MPU B3aMMOICHCTBUH TEJl.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEIL.
6. CnokeHue cuJl, HalIPaBJICHHBIX 110 OJJHOW IIPSMOM.
Jlabopamopnuie padbomost u onvimel.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOIO [IBHXKEHUs (IIapuka B KUIKOCTH,
MOJIEJIN 3IEKTPUYECKOro aBTOMOOWIIS M TaK AaJiee).

2. OmpeneneHne cpeaHEd CKOPOCTH CKOJBKEHHMs Opycka WIM ILIapukKa I10
HaKJIOHHOM IIOCKOCTH.
OmnpeneneHre MIOTHOCTH TBEPAOIO TeNA.

4. OmbITBI, JEMOHCTPUPYIOLUIME 3aBUCHUMOCTb pacTsDKeHHs (aedopmaliun)
NPY>KUHBI OT IPUIIOKEHHOM CHUIIBI.

5. OnbIThI, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHS OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. /laBjieHne TBEPABIX TeJl, sKUAKOCTEN U ra3oB.

Hanenue. CriocoObl yMEHbILIEHUS U yBEJIWYEeHHs JaBiieHus. [laBneHue rasa.
3aBUCHUMOCTH JIaBJIEHUS ra3a oT o0bEMa, TeMiiepaTypsl. [lepenaya naBneHus: TBEPIALIMU

5



TelaMH, SKUAKOCTAMH U ra3zamu. 3akoH Ilackans. IlHeBMarudeckue MamIvuHBIL.
3aBUCUMOCTh JaBICHUSI JKUJAKOCTH OT TrayOouHsl. [mapocrarnueckuil mapajokc.
CooOmaromuecs cocyabl. ' uapaBinueckiue MEXaHU3MBI.

Atmochepa 3emnu u arMmocdhepHoe JnaBieHue. [IpuumMHBI CylIeCTBOBaHUS
Bo3nymiHOW ob6onouku 3emiu. Onweit  Toppuuermn. M3mepenue armochepHOTO
JaBJieHHUs. 3aBUCHUMOCTh aTMOC(EpPHOTO MaBJIEHUS OT BBICOTHI HAaJ YPOBHEM MOpS.
[Tpubops! 1715 n3MepeHus arMochepHOro TaBJICHHUS.

JlelicTBHE XMAKOCTH M Ta3a Ha IOIPYyXKEHHOE B HUX TeJIO. BeITalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbH JABJICHUS ra3a OT TEMIEPATYPHI.

Ilepenava naBiieHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecs: COCyibl.

I'mppaBanaecknii mpecc.

[IposiBneHue necTBUs aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTH BBITAJIKMBAIOIICH CUIIBI OT 00BEMaA MOTPYKEHHOM YacTH Teja U

TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BhITAIKMBAIOUIEH CUJIIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YCJOBHME IJIaBaHUS TEJ: IUIABAHWE WM NOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOIIEHHUS NIJIOTHOCTEU TeJa U KUIAKOCTH.

Jlabopamopnwvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJI€ OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OnpezneneHue BHITAIKUBAIONIEH CHIIBI, JEUCTBYIOLIEH HA TEJIO0, OTPYKEHHOE B
AKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKWUBAKOIIEH CUJIbI, IEHCTBYIOLICH HA TEJIO B

o vk w N

N

AKHUIKOCTH, OT MaccChl TeJa.
4. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHMOCTH  BBITQJIKMBAIOIIEH  CHIIBI,
JEHCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOU B HKUIKOCTh YACTH
TeJa U OT IJIOTHOCTH JKUJIKOCTH.
5. KoHcTpyupoBanue apeomMeTpa WM KOHCTPYUPOBAaHUE JIOJKH U ONPEACIICHUE €€
IPYy30IO0ABEMHOCTH.

Paszgesn S. PaGora u MOIIHOCTB. JHeprus.

Mexanuueckas pabota. MOIIIHOCTb.

[IpocTeie MEXaHU3MBI: pblYar, 0JI0K, HaKJIOHHAs! TUIOCKOCTb. [IpaBuio paBHOBecUs
peuara. [lpuMeHeHue mnpaBuia paBHOBECUS pblyara K OJOKY. «30JI0TOE IMPaBUIIO»
MexaHuku. KITJI nmpoctsix Mmexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanundeckas sHeprusa. Knnernueckas u moreHiuanbHas 3ueprus. [Ipespanienue
OJIHOT'O BU1a MEXAHUYECKOM S3HEPTUU B IPYTOi. 3aKOH COXPAaHEHHUSI JHEPIUU B MEXAHHUKE.
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Hemoncmpauuu.

1. [Ipumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuwvie pabomul u onvimol.

1. Ompenenenue padOThl CUJIBI TPEHUS TPU PABHOMEPHOM JABMKEHUHM Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBaHue yCioBUM paBHOBECHS pblyara.

3. M3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3ydyeHune 3aKOHa COXpPaHECHUSI MEXAHUUYECKON SHEPTHUH.
8 KIIACC

Paznen 6. TenoBble siBJICHHS.

OCHOBHBIE TTOJI0KEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA.
Macca u pa3mepsl aTOMOB ¥ MOJIEKYJT. ONBITHI, TOATBEPKAAOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYIIPHOKMHETUYECKOU TEOPHUHU.

Mopgenn TBEPAOro, KUIKOTO U Ta3000pa3HOro0 COCTOSIHUW  BEILECTBA.
Kpucrannuueckue u amopdusie Tena. OObsiCHEHHME CBONCTB ra3oB, KUIKOCTEH U
TBEPHBIX TEJ HA OCHOBE MOJI0KEHUI MOJIEKYJISIPHO-KUHETUUECKON Teoprun. CMauynBaHUe
Y KalWJUIIPHBIE SBJICHUSA. TEemIoBoOe paClIMPEHNUE U CKATHE.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEILIOBOT'O JBUKEHUS YACTHII.
Buytpennsis sHeprus. CrnocoObl M3MEHEHHs] BHYTPEHHEW SHEpPruu: Teruionepenada u
coBepiieHHe paboThl. Buabl Temsonepeaaun: TEMJIONPOBOJHOCTh, KOHBEKIIHUS,
W3JIy4YCHHE.

KonuuectBo TemnoTel. YjenbHas TEIUIOEMKOCTh BelleCTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. [lmaBineHue u oTBepieBaHUE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas Terjora IuiaBienus. llapooOpa3oBaHue u
koHaeHcausa. Mcmapenue. Kumnenue. VYaenpHas Temiora IapooOpa3OBaHUS.
3aBUCHUMOCTH TEMIIEPATYPhI KUTICHUS OT aTMOC(HEPHOTO JTaBJICHHUSL.

BrnaxxHocts Bo3yXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEII0Ta CTOPaHUS.

[Tpuntumner padoTs! TemnoBsix Asurarenein KI1/ TermoBoro neuratesns. TemmoBeie
JBUTATEU Y 3alMTA OKPYKAIOWIEH CPEBI.

3aKOH COXPAaHEHHUS U MPEBPAIICHUS SHEPTUU B TEMJIOBBIX POIECCAX.

Hemoncmpauuu.

1. HaGmronenne 6poyHOBCKOTO JABHKCHHUSI.

2. HabGmonenue nuddysum.

3. HaOGmroneHue siBjeHUN cCMauMBaHUS U KalWJUISIPHBIX SIBJICHUH.

4. HabmroneHue TeraoBOro pacuimpeHus Tel.

5. M3MeHeHue pnaBieHUs Ta3a TpH HU3MEHEHWHM OOBEMAa W HArpeBaHUM WIIA

OXJIAKJICHUU.



6. IlpaBuna usmepeHus TemMnepaTypsbl.

7. Bupgel Tennonepenayu.

8. OxJaxJIeHHe MPU COBEPILIECHUN PAOOTHI.

9. HarpeBanue npu coBepiiieHur pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JIMYHBIX BEUIECTB.

11. HaGnronenue kumneHus.

12. HaGnrogeHne nocTosHCTBA TeMITEpaTyphl MpH IJIaBJICHUU.

13. Mojaenu TemJIOBLIX ABUTaTEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSHKCHUSL.

2. OnpITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIU caxapa.

3. OmbITHI 110 HAOJIOICHUIO TETJIOBOTO PACIITUPEHUS Ta30B, KUIKOCTEH U TBEPABIX

Tell.
4. OmnpeneneHue AaBICHUS BO3AyXa B OaJJIOHE IIIPULIA.
OnbIThL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro o0béMa u
HarpeBaHMs WIN OXJIAXKICHUA.

6. IIpoBepka rumore3bl JTUHEWHOW 3aBUCUMOCTU JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOU TPYOKE OT TEMIEPATYPHI.

7. HaOnmionenue wW3MeHEHUsT BHYTpPEHHEH OHEpPrud Tejla B pe3ysbTaTe
TeTIonepeayr U padOThl BHEITHUX CHJL.

8. HccinenoBanue siBIeHUs TEIUIOOOMEHA MPU CMEIINBAHUU XOJIOJHON U ropsyei
BO/IBL.

9. OmpeneneHue KOIMYECTBA TEIIOTHI, MOJIYYEHHOIO BOJON MpU TEIMIIOOOMEHE C
HarpeThiM METAUTMYECKUM LIUIHHAPOM.

10. Onpeenenre yAelIbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue nporecca UCIapeHus.

12. OnpenesieHne OTHOCUTENBHON BIAJKHOCTH BO3AyXa.

13. OnpenesieHre yeIbHON TEIIOTHI IUIABJICHUS JIbA.

Paznen 7. JiiekTpruyecKkue U MATHUTHBIE SIBJICHUS.

Onektpu3aums Ten. [IBa ponxa dIEKTpUYECKHX 3apsaoB. BzaumoneiicTBue
3apspKEeHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTD CHJTBI B3aUMOICUCTBHS 3aPsKEHHBIX Tell
OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUSA MEXKYy TEJIAMU).

Onektpudeckoe 1mone. HampsokéHHOCTh  dmekTpuueckoro mons.  [IpuHown
CYTNEPIIO3UIIMH STEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenun »snexkTpuyeckux 3apsaoB. ODJIEMEHTAPHBIA AIEKTPUUYECKHI 3apsl.
Crpoenne atoma. [IpOBOJHMKHM M THUDJIEKTPUKHA. 3aKOH COXPAHEHUS DIEKTPUYECKOIO
3apsaa.



DNEeKTpUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPHUUECKOro ToKa. MICTOUHUKH
MOCTOSIHHOTO TOKa. JIEHCTBUSA 3IEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHUuTHOE). DIEKTPUYECKHUI TOK B )KUJKOCTSAX U razax.

Onektpuueckas 1enb. Cuna Toka. DJIeKTpudyeckoe HanpspkeHue. ColnpoTUBIICHUE
IIPOBOJIHMKA. Y IEJIBHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma s ydacTKa LENu.
ITocnenoBarenbHOE U NTapauIEIbHOE COETMHEHUE TPOBOIHUKOB.

Pabota u®  MOWIHOCTH 3JeKTpUYeckoro Toka. 3akoH Jlxoyns—Jlenua.
DJeKTpUUYecKrue LeNd M HOTPeOUTEeNH 3JIEeKTpUUEecKoM sHepruum B ObITy. Kopotkoe
3aMBbIKaHHE.

[TocrossHHBIE MarHuThl. B3anMMOAEWCTBHE NMOCTOSHHBIX MArHUTOB. MarmuTHOE
nosie. MarauTHoe nosie 3eMIIM M €r0 3Ha4eHue s xKu3HU Ha 3emie. OnsIT Opcerena.
MarHutHoe 1oJIe UIEKTPUYECKOro TOKA. IIpuMeHeHHe dIEeKTPOMArHUTOB B TEXHHUKE.
JleiicTBUE€ MarHUTHOTO IOJISI HA MTPOBOJHUK C TOKOM. DJIEKTPOJBUIaTENb MOCTOSHHOTO
ToKa. lcrnonp30BaHue DIIEKTPOJABHUraTelied B TEXHUYECKHMX YCTPOWCTBAX MW HA
TPaHCIIOPTE.

Onbitel @apanes. SBieHUE dIEKTpOMarHuTHoW wuHAyKuuu. IIpaBuno Jlenia.
Onextporeneparop. CriocoObl MOIYYEHHS SJAEKTPUUECKON SHEPTUU. DNEKTPOCTAHLIUN Ha
BO300HOBJISIEMBIX UCTOUHHUKAX SHEPTUH.

Hemoncmpauyuu.

DJIeKTpU3aus Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBHE 3apPSHKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaTudecKass MHAYKIUS.
3aKOH COXpaHEHUS JJIEKTPUUECKHUX 3aps/I0B.
IIpOBOOHUKHN U AUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIEHCTBHUS ANEKTPUIECKOTO TOKA.
. DIIEKTPUYECKUHN TOK B KUJIKOCTH.
. I'a30BbIl paszps.
. I3MepeHune cuibl TOKa aMIepMeTpOM.
. 3MepeHne 371eKTpUIeCKOro HaNpsKEHUS BOJIBTMETPOM.
. Peocrar 1 marasuH COIPOTHUBIICHUMN.
. BzaumopenicTBre OCTOSSHHBIX MAarHUTOB.

W 0 N U A W N
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. MonenupoBaHue HEBO3MOKHOCTH Pa3/ieJICHUs MOJIOCOB MarHuTa.
. MonenupoBaHrue MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
. OnmeIT Dpcrena.

[ S S =
o 0

. MarauTHoOe€ 1oJie ToKa. DJIEeKTPOMArHUT.
. JIeicTBHE MarHUTHOTO IMOJISI HA MPOBOJHUK C TOKOM.

N
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21
22
23
24

25

. DIIEKTPOABUTATENb TOCTOSIHHOTO TOKA.

. UccnenoBanue ABIEHUS 3NEKTPOMATHUTHOW HHAYKIIMH.

. OnbrTel @apagnes.

. 3aBUCUMOCTb ~ HAalpaBJ€HUs MWHAYKIMOHHOIO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHHS.

. DIIEKTPOTE€HEPATOP MOCTOSTHHOIO TOKA.

Jlabopamopuwvie pabomul u onvimol.

1.

o v ok~ w

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpITel 1O  HAOMIOJNEHUIO  DJEKTPU3ALMM Tel HMHAYKIHEH ¢  1pu
COIIPUKOCHOBEHUH.

HccnenoBanne  OEWCTBUS  DJIEKTPUYECKOTO TOJISI HA IPOBOJHUKU U
JIUDIICKTPUKHU.

C6opka u mpoBepka paboThl 3JEKTPUUYECKOH LIETIH OCTOSHHOTO TOKA.
W3mepenne u peryJImpoBaHue CUIIbI TOKA.

N3MepeHne u peryJImpoBaHUe HAIIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HUIYLIEr0 4YEpe3 PpPE3UCTOp, OT
COIIPOTHUBIIEHUSI PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnbIThI, TEMOHCTPUPYIOIIHAE 3aBUCUMOCTBH AJIEKTPUYECKOTO COIPOTUBIICHUS
IIPOBOJAHUKA OT €ro JUIMHBI, IJIOMIAIN ITOIIEPEYHOr0 CEYEHUs U MaTepHaa.
IIpoBepka 1paBuia CIOXKEHUS HAIPSDKEHUW IIpU  IOCJIEA0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuna [ CWIBl TOKA NPU MMAPAIEIBHOM COECIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI 3IEKTPUUECKOIO TOKA, UIYIIEr0 Yepe3 PE3UCTOP.
OmnpexesieHre MOIIHOCTU AIEKTPUYECKOT0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHWJIBI TOKAa, HIAYLIETO Yepe3 JAaMIIOYKY, OT
HAaIPSOKEHUS Ha HEH.

Onpenenenue KII/I narpeBaTens.

HccnengoBanre MAarHUTHOTO B3aUMOJICHCTBHS TOCTOSSHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO MOJIE MOCTOSTHHBIX MArHUTOB MPU UX OOBEAUHEHUU U
pas3aenaeHn .

HccnenoBanue nercTBUs JJIIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI B3aUMOJEHUCTBUSL KATYIIKH C
TOKOM M MarHuTa OT CWJIBI TOKA U HAIIPaBJIEHUS TOKA B KATYIIIKE.

N3yyeHne nencTBusl MAarHUTHOIO TOJISI HA IPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

N3mepenue KIIJI asexkTpoaBUTraTeIbHONM YCTaHOBKH.

OneITbl N0  HWCCIENOBAHUIO  SIBICHUS  DJICKTPOMArHUTHOW  MHAYKIHH:
HCCIIEJOBAHUE U3MEHEHUN 3HAUYCHUS U HAIIPABJICHUS] MHAYKIMOHHOIO TOKA.

9 KUIIACC
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Pasnena 8. Mexannueckue siBJCHHUS.

Mexanuueckoe  JBMXeHHE. MarepuanbHas  Touyka. Cucrema  oTcuéra.
OTHOCUTENBHOCTh ~ MEXaHMYECKOIO  JBWKECHUA. PaBHOMEpHOE MPSIMOJIMHENHOE
nBHkeHue. HepaBHOMEpHOE NpsSMOJIMHENHOE [BUXKEeHHE. CpeaHsss U MrHOBEHHas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JBUKECHUU.

Yckopenne. PaBHOyCcKOopeHHOE TIpsSIMOIMHEHHOE nBrkeHHe. CBoOOIHOE TajcHUE.
OmnbiTel ["anunes.

PaBHOMepHOE 1BHKEHHE TIO OKpY>KHOCTH. Ilepmon u wactota oOpamieHus.
JInneniHas v yrioBas CKOpoCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHUE.

IlepBeiii 3axkoH Hprorona. Bropoi 3akon Herorona. Tperuit 3axkoH HproTona.
[IprHIMI CynEPIO3ULINA CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuia TPEHHUSI CKOJBKEHUS, CUja
TPEHUS MOKOS, APYTUE BUIBI TPEHUS.

Cuna TSKEeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOAHOTO TaJICHHUS.
JBrxenune maner Bokpyr Connua. IlepBas kocmmueckas ckopocts. HeBecoMocTh n
MIEPETPY3KHU.

PaBHOBecue wmartepuanbHOl TOYKK. AOcomOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIIEHHON OChIO BpaileHusi. MomMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tenma. M3MeHenue wummynbca. MmnynsC cuibl. 3aKOH COXPaHEHHS
uMmnyibca. PeakTuBHOE NBUKEHUE.

Mexanudeckass paboTa U MOIIMHOCTh. PaboTa chi TSKECTH, YIPYrOoCTH, TPEHUSI.
Cas13b pHEepruu u padoThl. [loTeHIIManpHast YHEPTUS TeJa, MOAHSATOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHnmanpHas 3Heprus cxxatou npyxuHel. Kunernueckas sueprus. Teopema o
KMHETUYECKOUN SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTHH.

Hemoncmpauuu.

1. HaOmroneHne MexaHWYECKOro [BM)KEHHUS Tela OTHOCUTEIBHO Pa3HbIX Tell

OTCUETA.

2. CpaBHeHuE myTe€d M TPACKTOPUM JBWKEHUS OAHOTO W TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHHUS.
HccnenoBanne npru3HaKkoOB paBHOYCKOPEHHOTO JIBUKEHHS.

HaGnronenue nBuxeHus Tea mo OKpyKHOCTH.

HaGnronenne MexaHWYecKuX SIBICHUN, MPOUCXONAIINX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBWKEHUU OTHOCHTEIBHO

o v ok~ w

KaOuHeTa (PU3UKHU.
7. 3aBHCHMOCTb YCKOPEHHS TeJIa OT MACCHI Tea U JEHCTBYIOIIENH HA HETO CUJIBL.
8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEIL.
9. HM3meHeHune Beca Tena nIpu YCKOPEHHOM JIBUKEHUH.

11



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

Ilepenava umiryJsibca mpu B3aMMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUU NPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHne UMIyJIbCa IIPU HEYIPYTOM B3aUMOJECHCTBHM.

CoxpaHeHHe UMITyJIbCa ITPU a0COJIIOTHO YIPYIOM B3aUMOAEHCTBUH.
Habutoienue peakTuBHOTO ABM)KEHUS.

CoxpaHeHHe MEXaHUYECKOW IHEPTUU TPU CBOOOJHOM IaJIEHUU.

CoxpaHeHrnEe MEXaHWYECKOW HSHEpPIHM IpPU JBHKEHUU TeEJa TOJ JCHCTBHEM
IIPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KonctpyupoBanue Tpakra s pasroHa W JAIBHEWIIETO0 PaBHOMEPHOTO
JBUKEHUS IIapUKa UJTU TEIICKKHU.

Onpenenenre cpeaHell CKOPOCTH CKOIbKEHUS OpyCcKa WM ABHMIKCHHS IIapuKa
110 HAKJIOHHOW MJIOCKOCTH.

OmnpeneneHue YCKOPEHHS Tejla MOpPU PABHOYCKOPEHHOM JBHXKEHHH 10
HAKJIOHHOM IIOCKOCTH.

HccnegoBanne 3aBUCUMOCTA MYTHU OT BPEMEHH TMPU PABHOYCKOPEHHOM
JBU>KEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIIM MPU PABHOYCKOPEHHOM JBIXKCHUHU 0€3 HayajabHOU
CKOPOCTH IMYTH OTHOCSTCA KakK PsJ HEUETHBIX YHMCEJ, TO COOTBETCTBYIOIIUE
MPOMEXYTKHA BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHUJIBI HOPMAJIBHOTO
JaBJICHMUSL.

Onpenenenre kodphuMeHTa TPESHUS CKOJIbKCHHUS.

OnpeneneHue )KECTKOCTH NPYKUHBI.

Onpenenenue pabOTHl CHJIBI TPEHUSI P PAaBHOMEPHOM JIBHXKCHUU Teja IO
TOPU30HTAIILHOM ITIOBEPXHOCTH.

Omnpenenenre padOThI CUIIBI YIIPYTOCTH IIPH MOABEME TPy3a C UCTIOJIB30BAHUEM
HETOABMKHOTO U TOJBUKHOIO OJIOKOB.

N3yueHne 3aKk0Ha COXpaHEHUS SHEPTHUHU.

Pasznen 9. Mexannuyeckue Koy1e0aHUs U BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: IepHuof,
4acToTa, aMIUIMTyAa. MaremMaTU4eCcKMi W TPYKUHHBIM MasTHUKHU. lIpeBpamenne
SHEPrUu MpH Kos1eOaTeTbHOM JIBUKCHHH.

3aryxaromue koneOaHusi. BeiHykeHHble KojeOaHus. Pezonanc. Mexannueckue

BOJIHBI.

CBoiicTBa MexaHMYECKHX BOJIH. [IpooibpHbIE W MonepedHble BOJIHBL J[nmHa

BOJIHBI M CKOPOCTH €€ pacnpoCTpaHEeHHs. MeXaHM4YeCKUE BOJHBI B TBEPIOM TeEIIE,
CEMCMHUYECKHE BOJIHEI.

3Byk. I'poMkocTs 3Byka W BbicoTa ToHA. OtpaxenHue 3Byka. HMH]pa3Byk wu
YIBTPa3BYK.

12



Hemoncmpauuu.
1. Habmronenue xonebanuii T o1 IEMCTBUEM CUJIBI TSXKECTH U CHIIBI YIIPYTOCTH.
2. HaOnronenue konedanuii rpy3a Ha HUTH U Ha MIPYKUHE.
3. HaOnronenue BoIHYKJIEHHBIX KOJIEOAHUI U pe30HAaHCA.
4. PacnpocTpaHeHH€e MPOAOJIbHBIX U MONEPEYHBIX BOJH (HAa MOJENH).
5. HaOnroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHUYECKUU PE30OHAHC.
Jlabopamopuvie pabomel u onvimol.
1. OmpezeneHne 4aCTOTHI M TIEpUOIa KoJIeOaHUH MaTeMaTUYECKOTO MAasTHHUKA.
2. OmnpepneneHue 4acTOThI U Meproa KoJeOaHu MPyKMHHOTO MasSTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEeproia KoJieOaHUM MOIBEIIEHHOTO K HUTH Ipy3a
OT JIJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH TEepUOja KOJI€OaHUN MPYKMHHOTO MAasgTHUKA OT
Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHoJia KoueOaHuil Tpy3a, MOJBEIIEHHOTO K HUTH,
OT Macchl rpysa.

6. ONbITHI, TEMOHCTPUPYIOIIHUE 3aBUCUMOCTh IMEpUOJa KoJieOaHU MPY>KUHHOTO
MasiTHUKA OT MacChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3MepeHue yckopeHus cBOOOIHOrO MajeHusl.

Pazgen 10. DaeKTpoOMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIIEKTPOMAarHUTHOE oJe. DIIEKTPOMATrHUTHBIE BOJIHBL. CaoiicTBa
ANEKTpOMarHuTHHIX BOJMH. [llkama »nexkTpoMarHuTHBIX BOJIH.  Mcmosb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3HU.

DnekTpoMarHuTHas npupoaa ceera. Ckopocth cBeTa. BonHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu.

1. CBOWMCTBA 2JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimol.

1. N3ydyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJH C MOMOUIGI0 MOOUJIBLHOIO

tenedoHa.

Pa3pen 11. CBeToBbI€E SIBJIEHHS.

JlyueBas mognens cBera. Mctounuku csera. [IpsMonnHENHOE pacnpoCTpaHEHUe
ceeta. 3armenuss ConHua u Jlynel. Otpaxkenue cBeta. I[lnockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH npesiomieHus cBera. [lolHoe BHYTpEHHEE OTpaKEHUE
cBeta. Mcnosb3oBaHKe MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox nydeid B nuH3e. Ontuyeckas cucrema Qoroanmnapara, MUKpPOCKOIa U
Teneckona. 1'a3 kak onrudeckas cuctemMa. biin30pyKocTs U JAIbHO30PKOCTb.
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Paznoxenue 6enoro ceera B ciekTp. OnbiTel HbtoToHA. ClioXkeHHEe CIEKTPATbHBIX
uBeToB. Jlucnepcus ceera.
Hemoncmpayuu.

W 0 N U A WwWN e

[IpssmMonMHEHOE pacpOCTPaHEHHUE CBETA.

OtpaxxkeHue cBeTa.

[Tonydenne n3o006pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.

Onrtuyeckuii CBETOBOI.

Xon ydeit B coOuparoleit JIuH3e.

Xog Jiyuel B pacCEHBAIONIEH JTUH3E.

[TonyuyeHnue n300pa>keHUi ¢ TOMOIIBIO JINH3.

[Ipuntun aeiictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens riiasa.

11. Paznoxxenue 6e10ro cBeTa B CHEKTP.

12. [lomyyenue 6en0ro cBeTa NpH CI0XKEHUH CBETa PAa3HbIX IIBETOB.
Jlabopamopnwie pabomout u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPayKEHUsSI CBETOBOTO JIy4a OT YIJIa MaJeHusl.
W3ydenne xapakTepUCTHK H300pakeHUS MTpeIMeTa B TNIOCKOM 3epKaie.
HccnenmoBanue 3aBUCUMOCTH yIjia MPEIIOMIIGHHS CBETOBOTO Jyda OT YIJia
MaJIeHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.

[Tonydenne nzo0pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.

Omnpenenenne (GOKYCHOTO PACCTOSHUS W ONTHYECKOW CHIIBI coOMparomen
JIUH3BL

OnBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnBITHI IO BOCTIPUATHIO 1[BETA TPEAMETOB TP UX HAOIIOACHUH Ye€pe3 LIBETOBBIC
(GUIbTpHL

Pa3znen 12. KBanToBEBIE AIBJICHUS.

Oneiter  Pesepdopna w mmanerapHas moxaens aroma. Monens atoma bopa.
Hcenyckanne u nornomenne cBera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PagnoaxktuBHOCTE. Anb(a, OeTa- U raMma-usnydeHus. CTpoeHUE aTOMHOIO spa.
Hyxnonnas Mozaens aroMHOrO sapa. M3oronsl. PagnoakrruBable npespamenus. Ilepuon
IIOJIypacraaa aTOMHBIX SIEp.

S nepHbie peakunn. 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MACCOBOIO YMCEI. DHEPTHUs
CBsA3M aTOMHBIX suep. CBs3b Maccel M dHepruu. Peakuum cuHTE3a M JEICHUS s1ep.
Nctounuku sHeprun CoiaHIA U 3BE3I.

Slnepnas osHepretnka. JIeWCTBUA pPAAMOAKTUMBHBIX W3JyYEHUHM HA JKUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

1.

CHCKTpBI H3JIYYCHUA U ITOTTIOIICHU .
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CrekTphl pa3IM4YHbIX Ta30B.

CnekTp Bogopo/ia.

HaGntonenue tpekoB B kamepe Buiibcona.

PaboTa cuérunka HOHU3UPYIOUTUX U3ITYUCHUH.

Perucrpanus uzinydeHus NpUpPOJIHBIX MUHEPATIOB U MTPOIYKTOB.
ﬂaﬁopamopubte pabomul u onvimol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHHUE HHEPTUH YACTHUIIBI 10 TOPMO3HOMY Iy TH (110

dboTorpadusim).

3. H3MepeHue painoakTuBHOTO (POHA.

IHoBTOPUTEILHO-0000 AU MOIYJIb.

[ToBTOpHTENHEHO-0000MAOMNI MOAYJIh TMpETHA3HAUEH MJis CHUCTEeMaTH3allud |
00001IeH!sT TPEIMETHOTO COJCPKAHUS U OMbITa ACSITEIbHOCTH, IPUOOPETEHHOTO TIPU
U3YYEHUU BCEro Kypca (U3MKH, a TakKxke M TMOArOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMeHY MO GU3UKE JUIsl 00yUaIOUXCsl, BBIOPABIIMX 3TOT YYEOHbIN
MpeaMET.

[Ipn wW3y4yeHUM [OaHHOTO MOJYJIA PEATU3YIOTCS U CHCTEMAaTH3UPYIOTCS BHJIbI
NEeSTEeNbHOCTH, Ha OCHOBE KOTOPBIX OO€cleurBaeTcsi JOCTHXKEHHUE NPEIMETHBIX U
MeTanpeIMETHBIX IJIAHUPYEMBIX pEe3yJIbTaTOB oOy4eHus, dbopmupyetcs
€CTECTBEHHOHAy4YHAasi TPAaMOTHOCTb: OCBOEHUE HAy4HBIX METOJOB HCCIEAOBAHMS
SBJICHUW TPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSACHSITH PU3NUECKUE SIBIICHUS,
NpUMEHSS TOJIyYeHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM 4YHUCJIE KauyeCTBEHHBIE U

o v oA W

DKCIIEPUMEHTAJIBHBIE.
[IpuHUIMNIMATBHO IEATETBHOCTHBIN XapaKTep TaHHOTO pa3/ieiia peAIn3yeTcs 3a CUET
TOT0, YTO OOYYaIOIIKECs BBIOIHSIIOT 3a1aHus1, B KOTOPBIX UM MPEJIaraeTcs:
Ha OCHOBE IMOJyYEHHBIX 3HAHUM paclo3HaBaTh U HAYYHO OOBSACHATH (U3UUYECKUE
SABJICHUS B OKPY’KalOIIEH MPUPOJIE U TOBCEHEBHOM KU3HMU;
MCITOJIh30BaTh HAYYHBIE METOBI HCCIICOBAHUS (PU3HMUCCKUX SBJICHUN, B TOM YHCIIE
JUISL IPOBEPKHU TUINOTE3 U MOJYUYECHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATH HAay4yHbIE OCHOBBI HamOoJiee BaXXKHBIX JIOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUW, HalpuMep, MPAKTUYECKOIO0 HCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPIrUM HA OCHOBE 3aKOHA NPEBPAILCHUS W COXPAHCHHS BCEX W3BECTHBIX BHUOB

SHEPrUHU.
INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne (u3mku Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs HAIpaBICHO Ha
JOCTIDKCHUE JIMYHOCTHBIX, METANpEeIMETHBIX W TPEAMETHBIX 00pa30BaTEIBHBIX
pE3yIbTaTOB.
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B pesynbraTe m3ydenus: puznku Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUA y
oOyuatoiierocs OyayT cpopMHUpPOBaHbI CIAEIYIONINE TUYHOCTHBIE PE3YJIbTAThl B UACTH:

e 1) mMaTpMOTHYECKOr0 BOCIUTAHMS

e — IMPOSBICHUE HHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
du3znuecKoil HayKu;

e — IIEHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

e — TOTOBHOCTh K aKTUBHOMY YYAacCTHIO B OOCYXICHHH OOIIECTBCHHO 3HAYMMBIX U
ATUYECKUX MpOOJieM, CBSI3aHHBIX C NPAKTUUYECKUM IPUMEHEHUEM JIOCTHXKCHUMN
busuky;

e — OCO3HAHHE BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B ICSITEILHOCTH YUEHOTO;

e 3)3CTEeTHYECKOr0 BOCIIMTAHUSA:

e — BOCHPUSATHE O3CTETUYECKHX KadyecTB (PU3MYECKOM HayKu: €€ TrapMOHUYHOTO
MOCTPOCHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOI'0 MO3HAHMS:

e — OCO3HAHME IEHHOCTHU (PU3UUYECKONW HAYKH KAaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXXHENILIEH COCTABIIAIOILEH KYyJIbTYpHI;

e — pa3BUTHE HAy4yHOM JIOO0O3HATENIIBHOCTH, HHTEpEca K MCCIEAOBATEIbCKOM
NEeATENbHOCTH;

e 5) popMupoBaHus KyJbTYpPbI 310POBbS U SMOUMOHAJIBLHOTO 0JIATOMOJIYYHS:

e — OCO3HaHME IIEHHOCTH Oe30MacHOro o0pa3a JKU3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MPaBUJI 0€30IMaCHOT0 TOBEJICHUS Ha TPAHCIIOPTE,
Ha JIOPOTax, C AIEKTPUICCKUM U TEIUIOBBIM 000PYOBAaHUEM B JIOMAIITHUX YCIOBUSX;

e — cpOpMUPOBAHHOCTHh HABBIKA PEQIICKCUU, TPU3HAHKE CBOETO IMpaBa Ha OIMIMUOKY U
TaKOIo K€ IpaBa y Ipyroro 4eaoBeKa;

e 6) Tpya0BOrO BOCIIMTAHMSA:

e — AKTHMBHOE YyYacTHE€ B PCIICHUU TMPAKTUYECKUX 3aj1ady (B paMKaX CEMbH,
o0pa3oBaTeNbHONM OpraHU3alluM, ropojia, Kpas) TEXHOJOTUUECKON M COIMaIbHOMI
HaIpaBJIeHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NYECKUX 3HAHUI;

e — MHTEPEC K MPAKTUYECKOMY U3yUECHUIO Mpodecchil, CBA3aHHBIX C (U3UKOM;

e 7)I3KOJOrUYECKOTr0 BOCIIMTAHUSA:

e — OpHEHTAlMs HA MIPUMEHEHHE (PU3UYECKUX 3HAHUUM NJISl pelieHus 3a7a4 B 00JacTu
OKpY>Xarolel cpenbl, IUIAHUPOBAHHUS IOCTYNIKOB W OLEHKA HMX BO3MOYKHBIX
MIOCJICICTBUU [T OKPYKAIOLIEN CPEbI;

e — OCO3HaHME TTI0OATBHOIO XapakTepa HIKOJIOTHYECKUX TPOOJIEM U Iy TEH UX PEIICHHUS;

e 8)amanTanum K M3MEHSIOIIUMCS YCJIOBUSM COUMATBHON U MPUPOTHOM Cpeabl:

e — MOTPEOHOCTh BO B3aUMOJICUCTBUU IPHU BBHIMOJHEHUH HCCIIEIOBAHUN U MPOCKTOB
(bu3HYeCcKOoi HAPaBIEHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSM JIPYTHX;
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e — IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO AESITENBHOCTB;

o — HOTp€6HOCTB B @OpMHpOBaHI/II/I HOBBIX 3HaHHﬁ, B TOM 4HUCJIC (l)OpMy.]'II/IpOBaTB Uacu,
ITOHATHUA, TUIIOTE3bI O (bHSI/IIIeCKI/IX 00BEKTAX U SIBJICHUAX

e — OCO3HaHHE ACHUIMTOB COOCTBEHHBIX 3HAHUHW M KOMIIETCHTHOCTEH B oOJacTu

buzukw;

e — INIAHUPOBAHHUC CBOCTO PA3BUTHA B HpI/IO6p€TCHI/II/I HOBBIX (bl/IBI/I‘IGCKI/IX 3H3.HI/II>'I;

e — CTPCMIICHHUC aHAJIM3UPOBATb W BBIABJIATL B3aMMOCBA3HU IIPHUPOABI, 06HIGCTBa n

HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;
e — OLICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUSA Ha OKPYKAIOLIYIO CPEy, BO3SMOKHBIX
ri100aJIbHBIX ITOCIIEACTBUH.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbpTaTe OocBO€HHUs MporpaMmbl Mo (pu3mMke Ha ypOBHE OCHOBHOTO OOIIETrO
oOpa3zoBaHus y oOyuarouierocst OyayT copMrpoBaHbl MeTaNpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIHE TO3HABATENIbHbIE YHUBEPCAJIbHBIE yUeOHbIE AeHCTBHSI, KOMMYHUKAaTHBHBIC
YHUBEpCaJIbHbIE YUEOHBIE IEUCTBUS, PETYJISITUBHBIE YHUBEPCAIbHBIEC YUEOHbIE IEHCTBHUS.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble [[eﬁCTBMSI

Ba3oBnble Jijornueckue 1elicTBUA:

BBISIBJIATh U XapaKTePU30BaTh CYIIIECTBCHHBIC MPU3HAKK 00BbEKTOB (SIBICHHI );
yCTaHABIIMBATh CYIIECTBEHHBI TNPU3HAK KIacCH(PHUKAIINM, OCHOBAHHS JIIS
000011IeHNs U CPABHEHUS,

BBISIBJISITH  3aKOHOMEPHOCTH M IPOTHBOPEUYUS B paccMaTpUBacMbIX (pakTax,
JTAHHBIX M HAOJIIOICHUAX, OTHOCAIIMXCSA K (DU3UUESCKUM SIBIICHUSIM;

BBISIBJISITH IPUYNHHO-CJICCTBEHHBIC CBSI3U MPHU U3YUYCHUU (PU3UUCCKUX SBICHUN
¥ ITPOIIECCOB, JACJIaTh BHIBOJIBI C MCITOJIb30BAHUEM JICTYKTHBHBIX U HHIYKTHBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PH3NICCKUX BEITHYUNH;
CaMOCTOSITEIIbHO BBIOMPATh CIIOCO0 pelicHUs y4eOHOW (U3MYECKOW 3aaaun
(cpaBHEHHE HECKOJIBKMX BapUAHTOB PEIICHUS, BRIOOP HA00JIee TOIXOASIIETO C
y4ETOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTECPHEB).

Ba3oBblie ucciienoBarejbcKue 1eHCTBUA .

YCIIOJIBb30BaTh BOIIPOCHI KAK MUCCIIEN0BATEIILCKUM MHCTPYMEHT IIO3HAHMS;
IIPOBOAUTHL II0 CaMOCTOATENIBHO COCTABICHHOMY IIJIAHY OIIBIT, HECIOKHBIN
(du3nYeCKuil IKCIEPUMEHT, HEOOJBIIIOE UCCIIEJOBAaHNE (DU3HUECKOTO SIBICHHUS;
OLICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALINIO, OJYUYEHHYIO B
XO0J1€ UCCIICIOBAHUSA UIIU DKCIICPUMEHTA;
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CaMOCTOATENLHO (PopMyIUpoBaTh OOOOIIEHUS W BBIBOABI MO Pe3yJbTaTaM
IPOBENEHHOIO HAOMIOAEHUS, OIbITA, HCCIIEOBAHUS;

IPOTrHO3MPOBATh BO3MOXKHOE JajbHeIIee pa3BUTHE (PU3MUECKUX MPOLECCOB, a
TaK)K€ BBIJIBUTATh MPEINOJIOKEHUS 00 KX Pa3BUTHM B HOBBIX YCIIOBUAX U
KOHTEKCTax.

Pabora ¢ undpopmaunmueii:

IIPUMEHSTh Pa3JIMYHbIC METObI, HHCTPYMEHTHI U 3aITPOCHI IPH TIOUCKE U 0TOOpE
uH(OpMaIUU WM JAaHHBIX C YYETOM MPEIJIOKEHHON ydeOHOU (u3nueckon
3a/1auu;

aHAJIM3UPOBATh, CHUCTEMATU3HPOBaTh W HHTEPIPETHPOBATH HHOOPMAILINIO
Pa3IUYHBIX BUJOB U (HOPM MPEACTABICHHUS;

CaMOCTOATENILHO BRIOMPATh ONTUMATIBHYIO (JOPMY MPEACTaBICHUS HHPOPMAIIUH
U WLTIOCTPUPOBATh peIlaeMble 3aa4ll HECIOKHBIMH CXE€MaMH, TuarpaMmMami,
MHOM rpamKoi U uX KOMOMHALIMSIMHU.

KoMmyHMKaTHBHBIE YHMBepCcAJIbHbIE Y4eOHbIe JeHCTBHA:

B X0JIe 00CYX/1eHHs yueOHOro MaTepuasa, pe3yibTaToB JIaOOpaTOPHBIX padboT U
IPOEKTOB 33J]aBaTh BOIPOCHI M0 CYIIECTBY 00CYKIa€MOIl TEMBI H BbICKa3bIBATh
U7, HAlleJICHHbIE Ha peLIEHUE 3aJaul U MOAJAepKaHue 0JIaroKenaTenbHOCTU
OOIIIEHHS,;

COINOCTABIIATh CBOM CYXXJIEHHS C CYXICHHSIMHU JPYIMX yYaCTHUKOB JHAJIOra,
0OHapy>KUBATh PA3IUYNE U CXOJCTBO MO3ULUII;

BBIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJIMYHO TMPEACTaBIATh PE3yIbTAaThl BBITOJHEHHOTO (DPU3MYECKOro OIbITa
(9KCIIepUMEHTA, UCCIIEA0BaHUs, IPOEKTA);

NOHUMAaTh W MCHOJB30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboThI MpU PELIEHUN KOHKPETHOU (PU3nyecKoi mpoOIeMbl;

OPUHUMATH 1I€JIM COBMECTHOM JIEATEIbHOCTH, OPraHU30BbIBaTh AEHCTBUS 1O €€
JOCTH)KEHUIO: PACIPENENSTh pOJIM, OOCYX AaTh MPOLECCHl U  PE3YJIbTaTh
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBINOJHATh CBOIO YacThb pabOThI, JOCTUTrash KAa4eCTBEHHOI'O pe3yJbTaTra IIo
CBOEMY HAINpABICHUIO U KOOPAMHUPYS CBOMU JACUCTBUS C JPYTMMH UJICHAMH
KOMAaH/Ibl;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOLIMH MPOAYKT IO KPHUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUA

Camoopranu3anus:
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BBISIBIISITH TIPOOJIEMBI B KU3HEHHBIX M YYCOHBIX CHUTYAIUSAX, TPEOYIOMUX IS
pereHust GU3NIeCKIX 3HAHUI;

OpPUCHTHPOBAThCSA B  PA3IUYHBIX  IMOAXOAAX  MPUHATHS  PEIICHUN
(MHIUBUIYaTbHOE, IPUHITHE PEIICHHS B TPYIIIE, IPUHATHE PEIICHUHI TPYIIION );
CaMOCTOATENILHO COCTABJISITH QITOPUTM pelieHus: (HU3NYECKON 3amaud WIn
IUTaHa WCCIICIOBAHMUS C YYETOM HUMEIONINXCA PECYpcOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh Ipe/IjlaracMble BAPUAHThI PEIICHUH;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, AMOIUOHAJIbHBIN UHTE/JIEKT:

JaBaTh aJ€KBaTHYIO OIEHKY CUTYAIlMU U MpeaJiaraTh IJiaH €€ U3MEHEHHUS;
OOBSACHSTH NPUUUHBI JOCTHIKEHUS (HEIOCTHKEHUS ) PE3yIbTaTOB JEATEIbHOCTH,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YKCJIE€ B XOJ BBIOJIHEHUS
(U3UYECKOTO MCCIEIOBAHUS WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIHCTB,
U3MEHHMBIINXCS CUTYallui, YCTAHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSIM;

CTaBUTH ce0s HA MECTO APYroro 4ejaoBeKa B XOJI€ CHOpa WM JUCKYCCHM Ha
HAay4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYroro;

pU3HaBaTh CBOE MPaBO Ha OLIMOKY MPU PEIICHUH (U3MYECKUX 3a/]ad WIH B
YTBEPKIACHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHuy oOyuenust B 7 kjacce NpeaMETHbIE Pe3yJbTaTbl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHHIA:

UCIIOJIb30BaTh MOHSATHS: (PU3NYECKHE U XUMHUYECKUE SIBJIEHUA, HAOIIOJIEHHE,
SKCIIEPUMEHT, MOJEb, THUIIOTE3a, €AMHULIBI (PU3NYECKUX BEIMYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEPIOE, )KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBH)KEHUE (pPaBHOMEPHOE, HEPAaBHOMEPHOE, NPSIMOJMHEWHOE),
TpaeKTOpHsl, paBHOJEHCTBYIOIIAs cUia, fepopmanus (yopyras, miacTuieckas),
HEBECOMOCTb, COOOLIAIOIINECS COCY/IbL;

paznuyath sBiaeHUs (Aud@y3us, TEIIOBOe JBUKEHHE YACTUI[ BEILECTBa,
paBHOMEPHOE JBUYKEHUE, HEPAaBHOMEPHOE JIBUKEHUE, MHEepIUS,
B3aUMOJICICTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEIUVIEHHOM OCBIO
BpallleHus, epeaya JaBieHUs TBEPABIMHU TeJlaMH, >KUIKOCTSIMH MU ra3aMi,
aTMoc(epHoe TaBJieHHe, IIaBaHUEe T, MPEBPAILIEHUS MEXaHUYECKON SHEPTUn)
0 OINHWCAHMIO MUX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
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pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UYCCKUX SBIICHUNA B OKPYKAIOIIEM
MUpE, B TOM 4Hcie (HU3NYECKUE SIBJICHUS B MPUPOJE: MPUMEPHI JBMXKECHUS C
Pa3JIMYHBIMU CKOPOCTSMH B 5KMBOM U HEKUBOU IPUPO/IE, IEUCTBUE CHIIBI TPEHUS
B MPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO JaBJICHUS HAa KUBOW OpPraHu3M,
TJIaBaHUE PBIO, PHIYary B TEJIE YEJIOBEKA, IIPH ITOM MEPEBOIUTH MPAKTUIECKYIO
3a/71a4y B Y4€OHYI0, BBIJICIISATH CYIIIECTBEHHbBIEC CBOMCTBA (MPU3HAKH ) (PU3NUECKHUX
SIBJICHUM,

OMHCHIBATh W3YYCHHBIC CBOMCTBA TeN M (DU3UYECKHE SIBICHUS, WCIOIb3Ys
dusndeckue BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEJHSISI CKOPOCTh, CUJIa YIPYTrOCTH, CUJIa TSXKECTH, BEC Tela, CHUJIa
TpeHusl, AaBieHue (TBEPIOro Teja, >KUIKOCTU, raza), BhITAJKUBAIOLIAS CHUJIA,
MeXaHW4YecKas paboTa, MOIIHOCTbh, TJIEYO CHJIBI, MOMEHT CHJIbI, KO3 PUIMeHT
MOJIE3HOTO JICUCTBUS MEXAHU3MOB, KUHETUYECKAs] U MOTEHIIMANIbHAS SHEPTHS),
IpU OMHCAHWU TPABWIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HCHOJIb3yEMBbIX
BEJIMYMH, MX OOO3HAUYEHUS M €IUHULBI (U3NYECKUX BEIMYMH, HAXOJUTH
dbopMyIbl, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYH0 BEIUYUHY C JPYTUMHU
BEJIMUMHAMH, CTPOUTH TPapUKU M3YUYEHHBIX 3aBUCUMOCTEH (DU3UUYECKUX
BEJINYUH,;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBJICHUS U MPOIECCHI, UCTIOIb3YS
IpaBUJia CIOXEHUs cui (BIOJIb OJHOW mpsiMoil), 3akoH ['yka, 3akoH I[Tackans,
3aKOH ApxuMesa, MpaBUjIo0 paBHOBecHUsl phiuara (0JI0Ka), «30J10TOE MPABUIION
MEXaHUKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOM HHEpPruu, Mpu 1TOM JaBaTh
CIIOBECHYIO (OPMYJTUPOBKY 3aKOHAa M 3alKChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SIBICHMUS, MMPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalldid MPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISBIATh
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHME M3 1—2 JIOTHYECKUX
MIaroB C Omopol Ha 1-2 Wu3y4YeHHBIX CBOMCTBAa (U3NYECKUX SBIICHUH,
(bU3UYECKNX 3aKOHA WUITM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3a1ayl B 1—2 AEMCTBUS, HUCIONIB3YsS 3aKOHBI U (POPMYIIBI,
CBs3BIBAIONIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3ajadd
3aMMChIBATh KPATKOE YCIIOBUE, TIOJICTABISATH GU3HUECKUE BEIIMUUHBI B (DOPMYJIBI
U TMPOBOJUTH PAcUEThl, HAXOJIUTh CIPaBOYHBIC IaHHBIC, HEOOXOJMMBIC s
pelieHust 3a7ad, OICHUBAaTh PEATUCTUYHOCTh TMOJYYEHHOU (usmdeckoit
BEJINYMHBIL;

pacro3HaBaTh OPOOIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (HU3NUECKUX
METOJIOB, B OMIMCAHUU HCCIICIOBAHUS BBIACISITH MPOBEPSIEMOE MPEANOI0KEHUE
(rumnotesy), pa3nIuyaTh U UHTEPIPETUPOBATD MOIYYSHHBIA PE3yIbTaT, HAXOIUTh
OIMOKH B XOJI€ OMBITA, JIEIATh BBIBOJIBI 10 €r0 PE3yJIbTaTaMm;
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IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3NYECKUX SBICHUNA WA (PU3NUECKHUX
CBOMCTB TelI: (HOPMYyJIHpPOBaTh MPOBEPSEMbIE MPEINOIONKEHUS, COOUpaTh
YCTAaHOBKY H3 MPEMAJIOKEHHOr0 O0OpYIOBaHHUsSA, 3alUChIBaTh XOJ OINbITa H
(dbopMyIHpOBaTH BHIBOIBI,

BBITIOJIHATH TMPSMbIE U3MEPEHUs PACCTOSIHUS, BPEMEHHM, MacChl Tena, 00béMma,
CWJIBI U TEMIEPATYPHI C UCIOJIH30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX TPHUOOPOB,
3amuCchIBaTh TMOKa3aHUs MpUOOpPOB € YYETOM 3a7aHHOM  aOCONIOTHOM
IIOIPELIHOCTHA U3MEPEHUN;

OPOBOAMUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OAHOM (DHU3MUECKON BEIMYUHBI OT
APYroi ¢ UCHOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUM (3aBUCHUMOCTU NYTH
PAaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU [BM)KCHHS Teja, CHJIbI TPEHHS
CKOJIbKEHUSI OT Beca Tela, KauecTBa OOpaOOTKM TOBEPXHOCTEH Ten M
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAIU COINPUKOCHOBEHHUS TEN, CHJIBI
YOPYrOCTH OT YUIMHEHUS MPYXKUHBI, BBITAJKUBAIONIEH CHJIBI OT 00BEMA
NOTPYKEHHOM YacTH TeNla M OT TUIOTHOCTH >KUJKOCTH, €€ HEe3aBUCHMOCTH OT
IUIOTHOCTH T€JIa, OT ITyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHUI IJIaBaHUS
T€J, YCJIOBUI paBHOBECHS phluara W OJOKOB), y4acTBOBATh B IJIAHUPOBAHUU
y4e0HOr0 Hcciie0BaHusl, COOMpPATh YCTAHOBKY U BBITIOJIHATh U3MEPEHUS, CIEY S
PEAJIOKEHHOMY TIJIaHy, (PUKCUPOBATh PE3YNbTAThl MOJTYYEHHOW 3aBUCUMOCTU
bu3HYeCKUX BEJIUYMH B BHUJE MPEUIOKEHHBIX TaONMUI] U TpaduKOB, AeiaTh
BBIBOJIBI IO pE3yJIbTaTaM MCCIIEI0BaHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUYHH (IIJIOTHOCTH BEILIECTBA
MKUJKOCTH U TBEPAOrO TEJNa, CUJa TPEHUSI CKOJBKEHUS, JTaBICHHUE BO31yXa,
BBITAJIKMBAIOIIAS CHUJIa, JEHUCTBYIOIIAsh Ha NOTPYXEHHOE B KUAKOCTh TENO,
KOO(QOUIIUEHT TIOJIE3HOTO  JEWUCTBUSA  NPOCTHIX  MEXaHH3MOB), CIIEIys
OPEeAJIO)KEHHOW HHCTPYKUMHU: TPU  BBITOJIHEHUMH HM3MEpPEHUuM coOupathb
AKCIIEPUMEHTAIILHYIO YCTAHOBKY M BBIYUCIISATH 3HaUY€HUE UCKOMOM BEJIMYUHBL;
coOMrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIUIIBI JEHCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAIONIUECS COCYAbl, OapoMeTp, phbluar,
NOJABUKHBIN U HETIOJBUKHBIN 070K, HAKJIIOHHAS TNIOCKOCTh;

XapaKTepUu30BaTh MPUHIIUIBI JCUCTBUS M3YUCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM HAa UX OMUCAHUS (B TOM YHUCJIE: MOAIIUITHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THJPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOU
HAcoC, apeoMEeTp), MCIOJIb3Yysl 3HAHUSI O CBOMCTBaX (PU3MUECKUX SIBICHUU U
Heo0XoauMble (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPUMEPHI (HAXOAUTh MUHPOPMAILMIO O MPHUMEPAX) MPAKTUYECKOTO
UCIOJI30BaHUS (PU3NYECKUX 3HAHHUIA B TTIOBCEHEBHOM KU3HU ISl 00ecrieueHus
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6e3omacHOCTH Ipu 00palleHnu ¢ TpuOopaMu U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUsl 3J0pOBbS U COOJIIOJACHHS HOPM 3KOJOTMYECKOIO IMOBEICHHS B
OKPYJKaroIIEn CpeLE;

OCYIIECTBIISATH OTOOP UCTOYHUKOB HH(popManny B IHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUN U IIYTEM
CpaBHEHUS Pa3JIMYHbIX HCTOYHUKOB BBIIETATH MH(OPMALINIO, KOTOpas SBISETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MpPU BBIMOJIHEHWH YYEOHBIX 3aJaHUl Hay4HO-TIOMYJIPHYIO
AUTepaTypy GU3NUECKOTO COACPKAHMsI, CIPAaBOYHBIE MAaTEPHAJIbI, PECYPChI CETH
WNutepHet, BnaaeTb npuémMamMu KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3OBaAHMS
UH(pOpPMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHBIE KpAaTKHE MMCbMEHHbBIE U YCTHBIE COOOIIEHHS HA OCHOBE
2—3 HCTOYHHUKOB HH(OpPMAIMH (PUINYECKOTO COACPKAHUS, B TOM YHUCIE
nyOJMYHO JeNaTh KpaTKHe COOOUIEHUS O Pe3ysbTarax MPOEKTOB WM Y4€OHBIX
UCCIIEJOBAHUM, IIPU OTOM I'PAMOTHO MCIIOJIB30BATh WM3YyYECHHBIA IMOHATHIHBIN
anmnapar Kypca (pU3MKH, COIPOBOXKIATh BBICTYIICHUE MPE3CHTALlUEH;

OpU  BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEAOBAHMI pacnpenessiTh
00s13aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh
3a BBINIOJIHEHUEM IUIaHa IEWCTBUM, aIEKBATHO OLIEHUBATh COOCTBEHHBII BKJIA] B
NEATEIbHOCTh TPYIIBI, BBICTPAUBaTh KOMMYHMKATHBHOE B3aUMOJIECHCTBUE,
YUYUTBIBAsI MHEHUE OKPYKAKOLIUX.

K koniy obyueHust B 8 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YYAIOIINXCS YMEHUM:

VCIIOJIB30BAaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHHUE
aTOMOB W MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKUE WU
aMmopdHbIe Tella, HACBIIICHHBIM M HEHACHIIICHHBIA Map, BIAXXHOCTh BO3/yXa,
TeMIeparypa, BHYTPCHHSII SHEpPrus, TEIUIOBOM JBHUTaTElb, 3JIEMEHTapHBIN
BJICKTPUYECKUNA 3apsijl, SJICKTPUYECKOE I10JIEe, MPOBOJAHUKHA W JUDJICKTPUKH,
MTOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

pazinyath SBJICHHUS (TEIUIOBOE pACIIMPEHHE W CKaThe, Terionepeaaya,
TEIUJIOBOE pPABHOBECHE, CMAuMBaHHUE, KalWUISIPHBIEC SIBJICHUS, HCIAPCHHUE,
KOHJCHCAIlWs, TIUIABJICHWE, KpUCTaUIM3anus (OTBepieBaHUE), KUIIECHUE,
Terionepeaaya (TErIONPOBOJHOCTh, KOHBEKIIUS, U3JIyYEHUE), DJICKTpU3AIMS
T€JI, B3aUMOJICUCTBUE 3apsj0B, JIEUCTBUS DJIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHHME, B3aMMOJICMCTBME MArHUTOB, JAEHCTBHME MAarHUTHOIO IIOJS Ha
NPOBOJAHUK C TOKOM, OJJEKTPOMAarHMUTHAsT HWHIAYKIHS) IO ONHCAaHUIO HUX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
buznyecKkoe sIBICHUE;
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pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UYCCKUX SBIICHUNA B OKPYKAIOIIEM
MUpE, B TOM yucJie (PU3MUYECKUE IBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
Y KallWJUISIPHBIE SIBJIICHKS B IPUPOJIE, KPUCTAJUIBI B IpUpOIe, n3nydeHue CoaHua,
3aMep3aHue BOJOEMOB, MOpPCKHE OpHu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHes,
CHera, »5JIEKTPUYECKHE SBJIEHUS B arMmocdepe, 3IEKTPUYECTBO KHUBBIX
OpraHU3MOB, MATHUTHOE T0JIe 3eMJIH, Ipei( MOIOCOB, POJIb MATHUTHOTO MOJIS
JUISl )KA3HU Ha 3eMJIE, TTOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOIUTh TPAKTHYECKYIO
3aJ1a4y B y4eOHYIO, BBIACIIATh CYIIECTBEHHbIE CBOMCTBRA (IPU3HAKHU ) (PU3UUECKUX
SIBJICHUM;

ONMUCHIBaTh W3YYEHHbIE CBOMCTBA TeN M (DPU3UYECKHE SIBJICHUSA, HCIOJIb3Ys
du3nyeckue BEJUYMHBI (TeMIepaTypa, BHYTPEHHSS OHEPrus, KOJIMYECTBO
TEIUIOTHI, YJEJbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIJIOTA IUIABJICHUS,
yJAelbHAsl TEIUIOTa MapooOpa3oBaHus, yAelbHas TEIJIOTa CrOpPAaHUsS TOIUIMBA,
KO3 (OUIIMEHT TMOJE3HOr0 JEWCTBUS TEIJIOBOM MAallMHBI, OTHOCHUTEIbHAs
BJI&JXHOCTb BO31yXa, DJICKTPUUYECKHM 3apssl, CHJIA TOKA, JJIIEKTPUYECKOE
HalpsDKEHWE, CONPOTUBIICHUE IPOBOJHUKA, YJAEJIbHOE  COINPOTHUBIICHUE
BELIECTBA, paboOTa W MONIIHOCTb 3JEKTPUYECKOTO TOKa), IPH OINHCAHUH
OpaBUIBHO TPAKTOBAaThb (DU3MYECKUH CMBICH MCHOJb3YEMbIX BEIMYMH,
0003HaUeHUS M E€IUHULBI (PU3NYECKUX BEIUYUH, HAXOAUTH (HOPMYJIBL,
CBS3BIBAIONINE JaHHYIO (DU3UYECKYI0 BEIUYMHY C JPYTUMH BEIMYMHAMH,
CTPOUTH IPAPHUKN U3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOJIb3YS
OCHOBHBIC  TIOJIOKEHUS  MOJEKYIAPHO-KMHETUYECKOW TEOPUM  CTPOCHUS
BELIECTBA, MPUHLUII CYNEPHIO3ULMU IOJEN (HAa KAaUeCTBEHHOM YPOBHE), 3aKOH
coXpaHeHus 3apsana, 3akoH OMa mis y4yacTka 1enu, 3akoH [[xoyns—JIeHna,
3aKOH COXPAaHEHHUsI SHEPruu, MpPU ATOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3allMChIBaTh €r0 MAaTEMAaTUUECKOE BBIPAXKEHUE;

OOBSACHATH (PU3MUECKHE MPOLIECCHl M CBOICTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyalnu MIPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH OObsICHEHHE U3 1 —2 JTOTHYECKUX IIaroB
c omopoi Ha 1-2 W3y4YEHHBIX CBONCTBAa (M3UYECKUX SBICHUN, (DPU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacy€THbIe 3aaul B 2—3 ACHCTBUS, HUCIHOIb3Yys 3aKOHBI U (POPMYIIBI,
CBs3BIBAIONIME (PU3NUECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3ajauu
3aIlUCBhIBATh KPAaTKO€ YCJIOBUE, BBIABIATH HEAOCTATOK JAHHBIX ISl PELICHUS
3a7auM, BBHIOMpaTh 3aKOHBI M (POpPMyIsbl, HEOOXOAUMBbIE HJisi €€ pelIeHHUS,
OPOBOJUTh PACUETHl W CpPABHUBATh IOJYYEHHOE 3HAYEHUE (PU3NYECKOU
BEJIMYUHBI C U3BECTHBIMHU JIAHHBIMU;
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pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIINTh MPU MOMOIIN (HU3TIECKUX
METOJIOB, MCIOJb3ysd ONHCAHHE WCCIEAOBAHMS, BBIACIATh IPOBEPIEMOE
NPEINOoNIOKEHNEe,  OICHWBATh  MPAaBWJIBHOCTh  MOpPSAKAa  MPOBEIACHUS
UCCJIeIOBAHUSI, JIeJaTh BBIBOJIBI;

IIPOBOJIUTH OMBITHI M0 HAOMIOACHUIO (PU3NYECKUX SBICHUNA WA (PU3NUECKHUX
CBOMCTB TeJ (KanWUISpHBIE SIBJICHUS, 3aBUCUMOCTh JIaBJIEHUSI BO3AyXa OT €ro
o0béMa, Temmeparypbl, CKOPOCTH Mpoliecca OCTHIBAHUS W HarpeBaHUs IMpu
U3Jy4YEeHUU OT LIBeTa M3JIydarouled (moriomnaromieil) NoBepXHOCTH, CKOPOCTh
UCTIapEHUsT BOJBI OT TEMIEPATYphl KUJKOCTH W IUIONMIATU €€ MOBEPXHOCTH,
ANEKTPU3aLHUs TNl U B3AUMOJEHCTBUE SJIEKTPUUECKUX 3aps]I0B, B3aUMOICUCTBUE
NOCTOSIHHBIX ~MArHUTOB, BHU3yalM3alldsd MAarHUTHBIX TMOJEH MOCTOSHHBIX
MarHuTOB, JCHCTBUS MAarHUTHOTO TOJISI HA TMPOBOJHHK C TOKOM, CBOWCTBA
AIIEKTPOMAarHWTa,  CBOMCTBA  JJIEKTPOJBUTATENsi  IMOCTOSHHOTO  TOKA):
(GopMyIMpOBaTh MPOBEPSEMbIE MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3
PEAJIOKEHHOT0 000pY/I0BaHHUs, OMHUCHIBATH XOJ ONbITa U (OPMYIHPOBATH
BBIBOJIBL;

BBITIOJTHATh TPSIMBIC HU3MEPECHHS TEMIEPATyphl, OTHOCHTEIBHON BIAXHOCTH
BO3/lyXa, CUJIbI TOKA, HAIPSDKEHUSI C MCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYMKOB (PU3UYECKUX BEJIMYHMH, CPABHUBAThH PE3YJIbTATHI U3BMEPEHUN C YUETOM
3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH;

OPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTH OJHOW (DM3MYECKOW BEJIMYMHBI OT
JAPYTOi ¢ UCTIOTB30BaHUEM MPSMBIX U3MEPEHHUN (3aBUCHMOCTH CONPOTHUBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, TUIONIAJN TOMEPEYHOTO CEYEHHUS U YAEIbHOTO
COMPOTHUBIICHUS BEIIECTBA MPOBOJIHUKA, CUITBI TOKA, UYIIIET0 Yepe3 MPOBOIHUK,
OT HampsDKeHUs Ha TPOBOJHUKE, HCCIEIOBAHUE TOCIEIOBATEIILHOTO |
napajijieIbHOTO COEIMHEHUM MPOBOJHUKOB): IUIAHUPOBATh HCCIEAOBAHUE,
coOUpaTh YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS, CIETYsI MPEIOKEHHOMY TIJIaHy,
¢buKcHpoBaTh PE3yNbTATHl TOJYYCHHOW 3aBUCUMOCTH B BHJE TaOIWIl U
rpaduKoB, AeNIaTh BHIBOJBI 10 PE3YyJbTAaTaM UCCIEAOBAHMS;

IPOBOJUTh KOCBEHHBbIE HU3MepeHUs] (U3MYECKUX BeNUuYuH (ylenabHas
TEMJI0EMKOCTh BEIIECTBA, COMPOTHUBIICHHE MPOBOJHUKA, pad0oTa U MOIIHOCTb
3JIEKTPUYECKOTO TOKQ): IJIAHUPOBATH VU3MEPEHUS, cobuparb
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEIJIOKEHHOW WHCTPYKLIUH, U
BBIYHCIIATH 3HAUCHHUE BEJIUYNHBI;

coOo/IaTh MpaBUJia TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTePU30BaTh MPUHIIUIBI TEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHHUYCCKUX
YCTPOMCTB C OMOPO HA UX ONMHUCAHUS (B TOM YHCIIE: CUCTEMA OTOIUICHHS IOMOB,
TUTPOMETD, TapoBasi TypOUHA, aMIIEPMETP, BOIBTMETP, CUYETUNK IIIEKTPUIECKOM
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SHEPTUH, PIIEKTPOOCBETUTEIBLHBIE IPUOOPHI, HATPEBATEIBHBIE ATEKTPOIIPUOOPHI
(mpuMepHI), IIEKTPHICCKUE MPEIOXPAHUTEIH, AIEKTPOMArHUT,
ANEKTPOJIBUTATEh TIOCTOSHHOTO TOKAa), WCIIONB3yS 3HAHWS O CBOMCTBAaX
bu3nUecKuX SBJICHUN U HEOOXOAMMbIEC (PU3NUYECKHE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA M M3MEPUTEIbHBIC MPUOOPHI
0 CXeMaM W CXEMAaTWYHBIM PHUCYHKaM (KUIKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETpP, TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHUs, 3JICKTPOCKOII,
peocTar), COCTaBISATh CXEMbI JJEKTPUUYECKUX IENed C TMOCIeN0BATeIbHBIM U
napajyieIbHBIM COEMHEHUEM JJIEMEHTOB, pa3jindasi YCIOBHBbIC 0003HAUCHUS
AJIEMEHTOB JJIEKTPUYECKUX LEIEH;

e TMPUBOAUTH MPUMEPHI (HaXOAUTh MHPOPMALMIO O MPUMEpax) MPaKTHYECKOIro
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B TTIOBCEHEBHOM KU3HU JJIs1 00ecrieueHus
0e30macHOCTH TIPU O0pAIeHNUH C MPUOOPAMU U TEXHUYECKUMH YCTPONUCTBAMH,
COXpaHEHUs 370POBbS U COOJIFOJACHHS HOPM DKOJOTHYECKOTO IOBEACHHS B
OKpY>Kalollen cpeje;

e OCYILECTBIATH MOUCK HH(POpMaIUU GU3HNUECKOT0 cojiepkanus B IHTepHeTe, Ha
OCHOBE MMCIOIINXCS 3HAHUHA U TyTEM CPAaBHEHUS JOTIOJHUTEIIHHBIX HCTOYHUKOB
BBIICIIATh MH(GOPMAIIHMIO, KOTOPAsl SIBJISETCS MPOTUBOPEUNBON UITH MOXKET OBIThH
HEJI0CTOBEPHOM;

e WCIOJB30BaTh TPU BBIMOJHEHUM YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPY HU3HIECKOTO COACPKAaHUS, CIIPABOYHBIE MaTepHAJIbl, PECYPCHI CETH
WNHTepHeT, BIaaeTh NMpréMaMH KOHCIICKTHPOBAHHS TEKCTa, MPeoOpa3oBaHMS
nH(pOpMaIKU U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUsI, 00001Iast
uH(OPMAITUIO U3 HECKOJBKUX MCTOYHHKOB (DU3MYECKOTO COJNEPIKAHHS, B TOM
quCIIe myOJTUIHO MIPE/ICTABIIATh pe3ybTaThl IPOCKTHOU WM
UCCJIEIOBATENIbCKOM  JIEATEIbHOCTH, TMPH HOTOM TPAMOTHO HCIIOJIb30BAThH
W3YYCHHBIN MOHATUWHBIN anmapaT Kypca (GU3uKH, COMPOBOXK/IATh BHICTYIUICHUE
MPE3EHTALUEN;

e IIpU BHIIIOJIHEHUH YUYEOHBIX MTPOECKTOB U UCCIIENOBAHUN (PU3MUECKUX MPOIIECCOB
pacmpeneniath OOsS3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBICHHBIMU
3a/1ayaMu, CJICINTH 3a BHITIOJHEHUEM IUIaHA JCHCTBUN W KOPPEKTUPOBATH €TO,
aZICKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAJ B JCATEIBHOCTH TPYIIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aWMOJCHCTBUE, TIPOSABIISASI TOTOBHOCTH
paspemiaTh KOHQIUKTHI.

K koniy oOyuenus B 9 kJjacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAFOIIMXCS YMEHUM:

e HCIOJB30BaTh MOHSATHS: CHCTEMa OTCU€Ta, MaTepHallbHasl TOYKa, TPACKTOPHS,

OTHOCUTETFHOCTh ~ MEXaHMYECKOTO  ABWXKEHHS, jAedopmanus  (ympyras,
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IUIACTUYECKAs), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M
Neperpy3ku, LEHTP TKECTH, aOCOMIOTHO TBEPJOE TENO, LEHTP TAKECTU
TBEPAOrO TeEja, paBHOBECHE, MEXAaHMYECKHE KoJieOaHUsT M BOJHBI, 3BYK,
uHpa3ByK U YyIbTPa3BYK,  JJIEKTPOMATHUTHBIE  BOJHBI,  IIKajia
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JadbHO30PKOCTb, CHEKTPbI
UCIIyCKaHUd M MOrjioleHus, anbda, O0era- W ramma-u3aydyeHus, HU30TOIIbI,
sJIepHas SHEPreTrKa,;

paznuyaTh SABJIECHHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE MaJIeHUE
T€J, PAaBHOMEPHOE JBWKEHHE II0 OKPYKHOCTH, B3aMMOJCHCTBUE TeN,
pEaKkTUBHOE  JBUXKEHHUE, KoJieOaTeNbHOE JABWKEHUE  (3aTyxarolue WU
BBIHYX/ICHHbIE KOJIEOaHUs), pe30HAHC, BOJHOBOE JBM)XEHHE, OTPAXKEHHE 3BYKA,
IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U NIPEIIOMIIEHUE CBETA, TIOJIHOE
BHYTPEHHEE OTPAXKEHHE CBETA, PA3JI0KEHHUE OEJI0ro CBETa B CIIEKTP U CIOKEHUE
CIIEKTPAJIbHBIX IIBETOB, JUCIEPCHUSI CBETA, E€CTECTBEHHAs pPaJHOAKTUBHOCT,
BO3HMKHOBEHUE JIMHEHYATOro CHEKTpa W3JIy4YEHUs) [0 OMHCAHUI0 HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
(du3nUecKoe SIBICHHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UYECKUX SBICHUNA B OKPYKAIOIIEM
mMupe (B TOM 4Hclle (PU3NYECKUE SIBJICHUS B MPHUPOJAE: NPUIUBBI U OTJIUBBHI,
nBrkeHue IuiaHer COJIHEYHOM CHUCTEMbl, PEAKTUBHOE JIBH)KEHHE IKUBBIX
OpraHU3MOB, BOCIIPUSITUE 3BYKOB KUBOTHBIMH, 3€MJIETPICEHHUE, CEHCMUYECKHE
BOJIHBI, I[yHAMM, D3XO, LBETa TEJ, ONTUYECKUE SBICHUA B NPHUPOJE,
OMOJI0rMYecKoe AEMCTBHE BUIMMOTO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3TyYeHUI, eCTEeCTBEHHBIH pPAaJUOAKTHBHBIA (OH, KOCMHYECKHE Jy4H,
PaAMOAKTUBHOE U3JIyYeHHE IPUPOJIHBIX MUHEPAJIOB, TEHCTBUE PaIMOaAKTUBHBIX
U3IIyYeHU Ha OpraHu3M YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO
3a/1auy B Y4eOHYI0, BBIICIISATh CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (PU3UIECKUX
SIBIICHU;

ONMHCHIBaTh U3YYEHHBbIE CBOMCTBA TeN M (PU3UYECKHE SIBJICHUS, HCIOJIb3Ys
dusznyeckue BEIMYMHBI (CpeAHsIi M MrHOBEHHAs CKOpPOCTh Tela TMpHu
HEPaBHOMEPHOM [JIBUJKEHUHU, YCKOPEHHE, IepeMEelIeHue, NyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOHOTO
najieHusi, BeC Tella, UMIYJIbC Tella, UMITYJIbC CHJIbI, MEXaHu4eckas pabora u
MOIIHOCTb, IOTE€HUMAJbHAs 3HEPIrus Teja, HOJHATOrO0 HaJ IOBEPXHOCTHIO
3eMJIM, MOTEHIMAJbHAs JHEPrusl CKATOW MPYKUHbI, KUHETUYECKAsl SHEPIus,
MOJIHAsI MEXaHUYEeCKasi SHEPrusl, MEPUOJ U YacToTa KOJeOaHH, IJIMHA BOJIHBI,
IPOMKOCTbh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IMOKA3aTENb MPEIOMIIEHUS
Cpelpl), MpU ONUCAHUM TMPABUIBHO TPAKTOBaThb (UIUYECKUH CMBICH
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UCIIOJIb3yeMbIX BEIUYMH, OOO3HAYCHUS U €IWHUIBI (DU3UYECKUX BEIHYMH,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UUYECKYIO BEIUYUHY C APYTUMU
BEJIMYMHAMH, CTPOUTH TPapUKH M3YUYEHHBIX 3aBUCUMOCTEH (HU3UUYECKUX
BEJIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBICHUS U MPOIECCHI, UCTIOIb3YS
3aKOH COXPAHEHUs DJHEPruu, 3aKOH BCEMHUPHOrO TATOTCHUS, MPUHIUIL
CyNepHo3UIIMKU CUJI, MPUHITUI OTHOCUTeIbHOCTH ["ammnes, 3akoHbl HbloTOHa,
3aKOH COXPaHEHUsSI MMITYJIbCa, 3aKOHbl OTpPaKEHUsT W NPEJIOMIICHHS CBETa,
3aKOHBI COXPAHEHUS 3aps0BOTO MU MACCOBOTO YHUCEN MPU SACPHBIX PEAKLHIX,
Ipu 3TOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHNUE;

OOBSACHATH (PM3UYECKHUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallud MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MNPUUYUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JJOTUUYECKUX I11aroB C OMOPOM
Ha 2-3 M3y4YEHHBIX CBOMCTBA (DU3MUECKUX SBICHHUM, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiath pacuéTHbie 3a7ayu (OMUpAIOIIUECs] Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIONB3YS 3aKOHBI M (HOPMYJIbI, CBsI3bIBaIONIME (DU3MYECKUE BEIUYMHBI: Ha
OCHOBE aHaju3a YCIOBHUS 3aJa4d 3alKChIBaTh KPATKOE YCIOBHUE, BBISBIATH
HEJIOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYJIBI,
HEOOXOIMMBbIE J1JISI PEIICHUS, IPOBOJUTH PACUETHI U OIEHUBATh PEATMCTUYHOCTD
MOJIY4YE€HHOI'0 3HaYeHHUs (PU3UYECKON BEJIMUUHBIL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIMTh MPU MOMOIIU (HU3TIECKUX
METOJI0OB, HKCIOJIb3ysl ONHCAHUE MCCIEAOBAHUS, BBIIEIATH IPOBEPSIEMOE
OpEANONOKEHNE,  OLEHUBATh  MPABUIBHOCTh  MOpSAJIKA  MPOBEJCHUS
UCCIIEJIOBAHUS, JIeJIaTh BHIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHUN U
OTIBITOB;

IIPOBOJUTEH OMBITH 110 HAOMIOACHUIO (PU3NYECKUX SBJICHUA WA (PU3HUECKUX
CBOMCTB TeJl (M3y4eHue BTOporo 3akoHa HeloTOHA, 3aK0HAa COXpaHEHUs JHEPTUH,
3aBUCUMOCTh Mepuoja KojieOaHu MpyKMHHOTO MasTHUKAa OT MAaccChl rpysa H
KECTKOCTU TPY>KUHBI M HE3aBUCUMOCTh OT aMIUIATYAbl MajbIX KOJICOAHUH,
IPSIMOJIMHEWHOE PacIpOCTpaHEHUE CBETa, Pa3jioKeHrne O0eoro CBeTa B CIIEKT),
M3YUYCHHUE CBOMCTB M300paKEHUS B MIJIOCKOM 3€pKajieé U CBOMCTB M300paKEHUS
npeaMera B coOuparoled JHuH3e, HaOJI0JCHHE CIUIOMIHBIX M JIMHEWYaThIX
CHEKTPOB M3IYUYEHHUSI): CAMOCTOSITEIbHO COOUPATh YCTAHOBKY U3 M30BITOYHOTO
Habopa o0OOpynOBaHUS, OIHUCHIBATHL XOJI OMNbITa M €ro Ppe3yJbTaThl,
bopMyIUpOBaTH BHIBOBI,
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OPOBOAMTH TPU HEOOXOJUMOCTH CEPHIO MPSIMBIX H3MEPEHUM, OMpeaessis
cpeaHee 3HaUeHue u3MepsieMoi BenuuHbI ((hOKYyCHOE pacCTOSIHUE coOuparomen
JIMH3b1), 000CHOBBIBATh BEIOOP crioco0a u3MepeHus (M3MepUTENLHOr0 Ipudopa);
IPOBOJUTh  HMCCJIEJAOBAHME  3aBUCHUMOCTEH  (DU3MYECKUX  BEJIMYUH  C
UCIOJIb30BaHUEM MPSAMBIX HU3MEPEHUH (3aBUCHUMOCTH IIyTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM JIBHKEHUU 0€3 HauallbHOW CKOPOCTH, Mepuojaa KoJieOaHuit
MaTeMaTHYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKCHHSI
CBETa OT yIJa MajieHHus] U yrija NpejoMJIeHHUs OT yria MaJeHus ): IaHUpOBaTh
UCCJICIOBAHUE, CaMOCTOATEILHO  COOMpaTh  yCTaHOBKY, (UKCHpPOBATH
pe3yNIbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMUYUH B BUJE TaOIHUI] U
rpaduKoB, AeNaTh BHIBOJBI 10 PE3yJbTaTaM UCCIIEA0BAHMS;

IPOBOJAUTH KOCBEHHBIE U3MEPEHUST (PU3NYECKUX BEIMUUH (CPEIHSA CKOPOCTh U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBHIKEHUH, YCKOPEHHE CBOOOIIHOTrO
NajeHus, SKECTKOCTh TMPYXKUHBI, KOIPPHUIMEHT TpPEeHUS CKOJbXKEHUS,
MexaHudeckas padoTa W MOIIHOCTb, 4YacToTa M TMepuoj KoyieOaHun
MaTEMaTUYECKOTO U MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CUJia coOMparoiien
JUH3bI, PAAUOAKTUBHBIA  (OH): IMJIAHUPOBaTH M3MEPEHUs, COOUpPATH
DKCIIEPUMEHTAIBHYI0  YCTAaHOBKY M BBIIOJMHATH  WM3MEpPEHUs,  CIeays
PEJIOKEHHON MHCTPYKIIMH, BBIYUCIIATH 3HAUEHUE BETUYMHBI U AaHAJTM3UPOBATH
[OJTyYEHHBIE PEe3yJIbTAaThl C YUETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUI];
coO01aTh MpaBHJIa TEXHUKH O€30MaCHOCTH NpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKUM HM3YYEHHBIX  (PU3MYECKUX  MOjENeil:
MaTepuaigbHas TOYKa, a0COJIIOTHO TBEPIOE TEJO, TOYCUHBIH HMCTOYHUK CBETA,
Jyd4, TOHKasl JINH3a, MJIaHeTapHas MOJENb aToMa, HYKJIOHHAsI MOJIEb aTOMHOTO
AIpa;

XapaKTepU30BaTh MPUHIUIBI IEHCTBUSI U3YUYECHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOl Ha MX OMUCAaHUSA (B TOM YHUCIE: CHUAOMETP, NATUUKH
MOJIO’KEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa, d9XOJOT, OYKH, MEepPUCKOII,
doTtoamnmapar, ONTHYECKHUE CBETOBOJbI, CIEKTPOCKON, JO3UMETP, Kamepa
Bunbcona), wucnonn3yss 3HaHUS O CBOWCTBaxX (U3MYECKUX SIBJICHUU U
He00X0aMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBbl M CXEMAaTHUYHBIE PUCYHKH H3YYEHHBIX TEXHHUECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOIMYECKUX MPOIECCOB MPH
pelIeHnn y4eOHO-IPaKTUYECKUX 3aJ]1ad, ONTHYECKHE CXEMBbI JUUISl OCTPOEHUs
M300paKEHU B MIIOCKOM 3€pKajie U COOUparoIiel JINH3E;

OPUBOAUTH TPUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B TOBCEIHEBHOM KU3HU JJIs1 0OecrieueHus
0e30macHOCTH TIPU O0paIeHNUH C MPUOOPAMU U TEXHUYECKUMH yYCTPONUCTBAMU,
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COXPAaHEHHUS 370POBbSI U COOJIIOJIEHUS HOPM 3KOJIOTUYECKOTO TOBEIEHUS B
OKPYXKaroUIEn Cpee;

OCYLIECTBJISATh MOUCK MHpOpMauuu (puanyeckoro coiep:kanusa B MutepHere,
CaMOCTOATENbHO  (QOpPMYyJHUpYs  TOUCKOBBIM  3alpoc, HAXOJIUTh IMYTH
ONpeseNieHUus]  JIOCTOBEPHOCTH  IOJY4YeHHOM HMH(OpMalMM Ha  OCHOBE
MMEIOIIUXCS 3HAHUM U JOTNOJHUTEIBHBIX NUCTOYHUKOB;

UCIIOJIb30BaTh TPHU BBINOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
AuTepaTypy GU3NUECKOTO COAEepKaHUs, CIIPAaBOYHbIE MATEPHAJIbI, PECYPCHI CETU
WuTepHer, BinaneTh npuéMamMu KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3zoBaHUs
uH(pOpMAaIIKU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(}OpMAIUH U3 HECKOIBKUX UCTOYHUKOB (PU3UYECKOTO COIEPKAHUS, ITyOINIHO
IPEACTABIATH PE3YJIbTATHI IPOEKTHOM MJIM MCCIEN0BATENBCKON JEATEIBHOCTH,
IpU OTOM TPaMOTHO MCIIONb30BAaTh W3YYEHHBIM MOHATUWHBIA armapar
u3y4yaemMoro paszzena (GU3MK{A U COMPOBOXKIATH BBICTYIUICHHE Mpe3eHTaluen ¢
y4€TOM OCOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsu4vecTBo 4acoB DJIeKTPOHHBbIE
udposBbie
Nen/m | HaumeHoBaHHe pa3/ieJioB U TeM MPOrPaMMbl KouTtpoabHbie IIpakTHyeckue (idpp )
Bcero o0pa3oBaTesibHbIE
padoTsbI padoThbI
pecypchl
Pasznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
bu6nmoreka [IOK
1.1 o - 2
M3HKa - Hayka O pupoae https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHCCICHE BEJITIHAL https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.3 E 7 2 1
CTECTBEHHOHAYUYHBIM METO/I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro o pasneny 6
Pa3pnen 2. [lepBoHayanbHbie CBeJeHHsI 0 CTPOEHHH BellleCTBA
bu6nunoreka [JOK
2.1 C 1
TpoexHe Bemectsa https://m.edso00.ru/7f416194
59 JIBr>keHue U B3aUMOICIICTBHE YaCTHIL 5 1 bubmuorexa [JOK
' BEILECTBA https://m.eds00.ru/7f416194
Bbu6nuoreka [JOK
2.3 A 2
TPETATHDIC COCTOMIE BEMectna https://m.edso0.ru/7f416194
Hroro mo pazaeny 5
Paznea 3. /IBu:keHHe U B3auMo/jeiicTBHE TeJl
bubmuoreka [JOK
3.1 M 3
CXAMITICCKOT ABIDRCHHE https://m.edso0o.ru/7f416194
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bu6mmorexa [IOK

32 Muepuuis, Macea, IIOTHOCT 4 ! https://m.edso0.ru/7f416194
bu6nunoreka [JOK
33 Cuma. Bugst cut 14 2 https://m.edsoo0.ru/7f416194
Utoro no pazneny 21
Paznen 4. /laBieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya qaBieHus TBEpAbIMU 3 bubnnoreka [JOK
' TeJIaMH, )KUJKOCTSIMHU U Ta3aMu https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.2 Jlaperne xuaKOCTH > https://m.eds00.ru/7f416194
bu6mmorexa [IOK
4, A
3 TMOChepHOE MaBICHHE 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE B 7 3 bubmuorexa [JOK
' HHX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21
Pasnen 5. Pabora 1 MOIIHOCTDB. JHeprus
bu6nuoreka [JOK
51 P 3 1
a60Ta  MOUIHOCTS https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
2 IT 1
> POCTRIC MEXAHUIMBT > https://m.edso0.ru/7f416194
Bbu6nuoreka [JOK
: M 4 1
>3 examacckas Jueprit https://m.edso0.ru/7f416194
Hroro no pasneny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HanmeHoBaHme pa3/ieJioB U TeM ungpoBbie
Ne i/ P KonTpoabubie IIpakTHyeckue (mupp )
NMporpaMMabl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. TenJioBble siBJIeHUS
. bubmuorexa [JOK
1.1 CtpoeHue 1 cBOMCTBa BEUIECTBA 7 httos://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 T 21 1 5
SIIOBRIC TIPOLECehl https://m.edsoo.ru/7f4181ce
Utoro mo pazneny 28
Paznen 2. DiiekTpuyecKkne 1 MATHUTHBIE SBJIEHUSA
51 DneKTpUUYECKHE 3apsaabl. 3apsHKEHHBIE Tea U 7 1 bubnuorexa LIOK
' WX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
2.2 IT i i 2 1 7
OCTOSTHHBIN AJICKTPUICCKUIN TOK 0 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
SEKTPOMATHATHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Wtoro mo pazneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5
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9 KUIIACC

KoumnuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM uudpoBbie
Ne i/m P KonTpoabHubie IIpakTHyeckue (muncpp )
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexanun4deckue siBJCHHUS
MexaHu4ecKoe ABUKCHUE U CIIOCOOBI €ro bubnuotexa [JOK
1.1 10 1
OINMCAHUSA https://m.edsoo.ru/7f41a4a6
1.2 BsaumoelicTBue Ten 20 1 3 bubmmorexa TTOK
https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
1.3 3aKOHBI COXpaHE 10 3
KOHBL COXparCHmA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3gen 2. Mexann4yecKue KoJ1e0aHus U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHACCIHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bub6mmoreka [JOK
2.2 MexaHU4eCKHUe BOJIHBL. 3BYK 8 1 3
RAMUHCCRHE BOMHBL I8y https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3zgea 3. DileKTPOMATrHUTHOE 1OJI€ M JIEKTPOMArHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bu6nuoreka [IOK

SJICKTPOMATrHUTHBIC BOJIHBL

https://m.edsoo.ru/7f41a4a6
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Hroro o pasueny 6
Pa3znen 4. CBeToBbIE AIBJIEHUS
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bu6mmoreka [JOK
4.3 PasnosxeHnue 6emoro cBeta B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3pen 5. KBaHTOBBIE SIBJICHUS
bubmoreka [JOK
1 158 4 1
5 CIyCKaHUE U TMOTJIONIEHUE CBETa AaTOMOM httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 (TpoeHiie aTOMHO0 A1pa 0 1 https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
: A 7 1
5.3 JIEpHbIE peaklun https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. IloBTopuTtebHO-000011a10IM I MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUST 9 5 bu6mmoreka [JOK
' Kypca ¢pusuky 3a 7-9 kiacc https://m.edso00.ru/7f41a4a6
Wtoro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27

34



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

Cnoco0bl OLEHKH JOCTHKEHHUS YYAIIMMHUCS IVIAHUPYEMBbIX pPe3y/ibTaTOB

Kpumepuu oyenueanusa ycmupix omeemog yuaujuxcs

OtmeTka «5»: - yyamuiicsa 0OHapyKMBaeT MPaBUIbHOE TOHUMaHHUE (PU3UUECKOI
CYLIHOCTH paccMaTpHUBAEMbIX SIBJICHUM M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHil, AaeT
TOYHOE ONPEJEICHUE U UCTOJKOBAHUE OCHOBHBIX MOHSATUM, 3aKOHOB, TEOPUM, a TAKKE
BEpHOE omnpezesieHue GU3NYECKUX BEITUUNH, X €AUHUI] U CIOCOOOB U3MEPEHUS;

* MPABWJIBHO BBHITIOJIHAET YEPTEKHU, CXEMbI U Tpa(UKH, COMMYTCTBYIOLIUE OTBETY;

CTPOMT OTBET IO COOCTBEHHOMY ILJIaHy, COIPOBOXKJIAET PAcCKa3 CBOMMH
OpUMepamMH, yMEeT MPUMEHATh 3HAHHWA B HOBOM CHUTyallud I@pHU BBINOJIHEHUU
MPAaKTUYECKUX 3aJaHUM;

* MOXET YCTaHOBUTH CBSI3b MEXIY M3y4acMbIMHU U PaHEE€ M3YyUYEHHBIMHU B Kypce
(Gu3MKKM BOIpOCAMH, a TaKXKE C MAaTepuajoM, YCBOECHHBIM NpPH HM3YyYEHHUH JPYTUX
MIPEAMETOB.

OTmeTKa «4»: - CTaBUTCS, €CIIM OTBET YJOBJIETBOPSAET OCHOBHBIM TPEOOBAHUSIM
K OTBETY Ha OTMETKY «5», HO B HEM HE HUCIIOJIb3YI0TCS COOCTBEHHBIH IIJIaH paccKas3a, CBOU
IpUMEpPBHI, HE MPUMEHSIOTCS 3HAHUS B HOBOM CUTYallMH, HET CBS3U C paHee U3yUYEHHBIM
MaTepHaioM U MaTEPUAIOM, YCBOCHHBIM MTPU U3YUYEHHUH IPYTUX NPEIMETOB.

Otrmerka «3»: - crTaBuTCS, eciu OoJibllIas 4YacTh OTBETA YJIOBJIETBOPSIET
TpeOOBaHUAM K OTBETY Ha OTMETKY «4», HO 0OHapYKUBAIOTCS OTJEIbHBIC MPOOEIIbI, HE
NPENSATCTBYIOLIME JaJbHEHIIEMY YCBOCHHMIO MPOrPaMMHOIO MaTepHala; ydalluics
yMEEeT NPUMEHATH IOTyYEHHbIE 3HaHUS IIPU PEILIEHUH ITPOCTHIX 3a/1a4 C UCIIO0JIb30BAHUEM
rOTOBBIX ()OPMYJI, HO 3aTPYIHSAETCA MPU PEUICHUH 3aj]1ay, TpeOyIoLUX NpeodpazoBaHue
dbopmy.

OTtMeTKa «2»: - CTAaBUTCS B TOM ClIy4ae, €CJIM yYal[uiicsl HE OBJIaJI€] OCHOBHBIMU
3HAHUSAMU U YMEHUSMHU B COOTBETCTBUU C TPEOOBAHUSMHU MPOTPAMMBI.

Kpumepuu oyenueanusa pezynromamog ¢vinoineHusn 1adopamopHoil padomsut

OtMmeTtka «5»: ydamuiics BBIOJHSET pabOTy B IOJIHOM 00BEME C COOJTIOJIEHUEM
HE0OXO0IMMOM OCJIEJOBATEIbHOCTH IIPOBECHUS ONIBITOB U U3MEPEHU;

* CAMOCTOSITENIHLHO U PALIMOHATILHO MOHTUPYET He00XoauMoe 000py10BaHUE, BCE
ONBITHl MPOBOJUT B YCIOBHUAX M PEXKUMAX, OOECHEUHMBAIOUIMX IOJYYEHUE BEPHBIX
pE3yJIbTaTOB U BBIBOJIOB;

- co0mo1aeT TpeOoBaHMS O€30MaCHOCTU TPYAa;

* B OTYETE NPABUJIBHO M AKKypaTHO J€JaeT BCE 3alUCH, TaOJIMILIbI, PUCYHKH,
YepTexku, rpaduKu, BEIUUCICHUS;

- 0e3 omuOOK MPOBOAUT aHANIN3 MOrpemHocTel (s 8-10 kimaccos).

OtmeTKa «4»: BBINOJHEHBI TPeOOBaHMS K OLEHKE «5», HO YUEHHMK JIOIYCTHII
HEJI0YEThI UJIM HErpyOble OIIMOKH.
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OT1meTka «3»: pe3ynbTar BBIITOJHEHHON YaCTH TAKOB, YTO MO3BOJISIET MOJYYUTh
MPaBWJIbHBIE BBIBOJIbI, HO B XOJI€ MPOBEJCHUS OMNbITa U W3MEPEHUU OBUIU JOMYIICHBI
OIIIHOKHU.

OrMeTka «2»: pe3yabTaThl HE MO3BOJISIIOT MOJYYUTh MPABUIBHBIX BBIBOJIOB;
OMBITHI, U3MEPEHUS, BBIUMCICHUS, HAOIIOJCHUS MPOU3BOAMINCH HEBEpHO. Bo Bcex
CiIy4asiX OIIEHKa CHI)KAETCs, €CJIM YYEeHHUK He coOiofan TpeOoBaHUM 0e30MacHOCTH
Tpyna.

Kpumepuu ouyenusanusn nucoMeHHbIX KOHMPOIbHBIX padom (yuumaoléaemcs,
KaKyo uacms padoomaol y4eHUK 6bINOSIHUIL)

10-11 kaaccesl

Ormerkn:

«3»: - BBIIIOJIHEHBI JIBA 33JJaHUs IEPBOr0 YPOBHs (11011 OYKBOH «a»)

«4»: - BBINIOJIHEHBI TPU 3alaHUS TIEPBOTO YPOBHS

«5»: - BBINOJIHEHBI TPU 331aHUS IEPBOTO YPOBHS U OJTHO 3aJJaHUE BTOPOTO YPOBHS

7-9 kaaccpl

«3»: - BBINIOJIHEHBI BCE 33/IaHUS IEPBOTO YPOBHS

«4»: - BBITIOJIHEHBI BCE 3aJaHUS TIEPBOTO YPOBHSI U OJTHO 3a/laHUE BTOPOTO YPOBHSI

«5»: - AT 3aJaHUN IEPBOTO YPOBHS U BTOPOT'O YPOBHS

Kpumepuu ouyenusanus ymeHnuil peuwiamsp pacuemmusle 3a0auu

OtrMeTKa «5» - B JIOTMYECKOM PACCYXJACHUU M PEIICHUH HET OIMOOK, 3a7ay4a
pelieHa paldoHaIbHBIM CIIOCOOOM.

OtrMeTKka «4» - B JIOTMYECKOM DPACCYXJICHUU U PEIICHUH HET CYIIECTBEHHBIX
omr0O0K, HO 3a/1aua pelieHa HepaluOHAIBHBIM CIIOCOOOM MJIH IOMYIIEHO He

OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OtrMeTka «3» - B JJOTUYECKOM PACCYX IACHUU HET CYHIECTBEHHBIX OIIMOOK, HO
JOTYIIEHA CYIIECTBEHHAs OITMOKA B MATEMAaTUYECKUX pacueTax.

OtrMeTKa «2» - UMEIOTCS CYIIIECTBEHHBIE OLIMOKHU B JIOTUUECKOM PaCCy X IACHUU
U B PELICHUH.
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

» dusuka, 7 kiacc/ Iepeimkun .M., BanoB A.W., AkiimoHepHOe 0OIIECTBO
«3nparensctBo «IIpocBemenue»

» ®dusuka, 8 knacc/ [lepeimkua .M., UBanoB A.W., AKiimoHepHOE OOIIECTBO
«M3marenscTBO «IIpocBemieHne»

» Ousuka, 9 xnacc/ [eppimkun .M., I'ytaux E.M., UBanoB A.U., IlerpoBa
M.A., AkimonepHoe oobmiectBo «M3maarenscTBo «IIpocBerienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET
1 http://nsportal.ru - cornmaiibHas ceTh paOOTHUKOB 00pa30BaHUSI.
2 http://markx.narod.ru/pic/ - pusuka B mKOJIE.
3 http://festival.1september.ru/articles/ - ¢ectuBanp nemaroruueckux uaeH

«OTKpPBITBIN YPOK».

http://www.fizika.ru/ - caitt mis yunreneit Gu3uku U MX y4CHHKOB.
http://www.physics.ru/ - matepuaisi o hu3uKe.

www.ege.edu.ru - uadopmarmonHsiii mopran EI'D.
http://school-collection.edu.ru/ - equnas xomnekius [IOPos
https://edsoo.ru/mr-fizika/ - MeToauueckne MOCOOUS U PEKOMEH/TAITUH.
https://edsoo.ru/metodicheskie_videouroki/ - meTonndeckue BUACOYpPOKH.

10  https:/fipi.ru/oge/demoversii-specifikacii-kodifikatory - memoBepcun KUM ms
I‘OC}/,Z[apCTBeHHOﬁ UTOTOBOM arTeCcTraluu.
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