rocyaapcreeHHoe 61oaKeTHoe 06weobpasoBaTenbHoe yupexageHue
Camapckoi obnactu

cpepHAn obweobpasoBaTenbHas WKoaa Noc. BomKcKuii Yrec MyHMUMNanbHOro paoHa
LunroHckun Camapckoii obnactm

Paccmotpena IIpoBepeno YTBepxkacHa:
PykoBomutens MO 3aMecCTUTENb TUPEKTOpa W.o. mupexropa

no YBP noc. Bomxckuit Yrec
IOauua E.B.
IIporokon Ne 1 Poroxuna M.H. Huxonaesa 1.B.
ot 30.08.2024r. 30.08.2025 r. [Tpuxaz Ne64 -ox

Ot 30.08.2024r.

PABOYASA TPOT'PAMMA

y4eOHOoro npeamera « Pusnka»

TUTst 00ydaromuxcs 7-9 KmaccoB

C=RU, O=BOY
COUW noc.
Bonxcknn YTéc,
CN=MwuknunyeBa
CH,
E=zu_utes_sch@63e

du.ru
" ‘\ 00 85 88 2d da 94 30

56 5
2024-10-19 10:01:24



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpaMmma no ¢Qu3uke Ha YypOBHE OCHOBHOTO OOMIETO
o0pa30BaHUsI COCTABJICHA Ha OCHOBE IMOJOXKEHUN M TpeOOBaHMUM K
pe3ynbTaTaM OCBOEHHUs Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEebHOU
nporpammsbl, npeactaBieHHbIXx B DI'OC OO0, a takxke ¢ yu€Tom
denepanbHOl padoueil mporpaMMbl BociuTanus 1 KoHuenuu npenojaBanust
y4eOHOoro npeamera « Du3nKa.

Copepxanne mporpaMmbl 1Mo (U3MKE HaAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH OOYYaIOIIMXCS W OPraHU3AlMI0 H3Y4YEHUS
¢u3MKK Ha NEATEeIbHOCTHOW OcHOBE. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEAMETOB HA YpPOBHE
OCHOBHOT'O 00I1IeTO 00pa30BaHUsI.

[Iporpamma 1o gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojaMm o0yudeHusd (1o KjaccaMm), mpejjiaraeT NpUMEpHyI0 MocIe0BaTeIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJEpKAHUS U
y4€TEe BO3PACTHBIX OCOOCHHOCTEM 00yJarommnXcs.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ IEIbIO OKa3aHUS METOJAMYECKOU
HOMOIIM YYUTENIO B CO3/IaHUU paboueil IporpaMMsl 10 y4eOHOMY IIPEIMETY.

du3zuka SIBISETCS CUCTEMOOOPA3YIOIINM JIJISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEAMETOB, MOCKOJIbKY (PU3HUECKHUE 3AKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUIH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEHN, acTpoHOMUEH U (pu3nUYecKor reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTUHY MHUpA, MPEIOCTABISIET HauOoyee SCHbIe

O6p33HI:I IMPUMCHCHHUA HAY4YHOI'O MCTOAA IIO3HAHHUA, TO CCTbh criocoba IMOJYy4YCHHUA

JOCTOBEPHBIX 3HAHUM O MHUPE.
Opnna W3 TIIaBHBIX 3a7a4 (PU3MUECKOTO 0O0pa30BaHHUS B CTPYKType OOIIEro

00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIaJICHUE
CIIEIYIOIUMUA KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIMUMU €CTECTBEHHO-HAYUHYIO
IrPaMOTHOCTb:

| Hay4HO OOBACHATD ABJICHUS;

[ oLeHMBATHL M MOHMMATH OCOOEHHOCTH HAYYHOTO UCCIEN0BAHUS;

[ uHTepmperupoBaTh  JAaHHBIE M HCHOJB30BaTh  HAy4YHBIE
J0Ka3aTeNbCTBA JJIS MTOJIYYCHUS BEIBOJIOB.

[lenmn wu3yueHus GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMUs
ompenenensl B KoHuenmuu mnpenogaBaHus ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®Denepauuu, peamu3yOMUX
OCHOBHbIE 001Ie00pa30BaTeNbHbIE MPOrPAMMBbl, YTBEPKIAEHHON pelIeHHeM



Konnernn MunucrepcerBa npoceienust Poccuiickoin @enepanuu (IpoToKoa OT 3
nexadps 2019 r. Ne [1K-4BH).

eau usyyenust Gpusuku:

npuoOpeTeHNE WHTEpeca W CTPEMJICHHS OOYyYalomuXCsi K HaydHOMY
M3YYCHHUIO MPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

pPa3BUTHE MPEACTABICHUN O HAYYHOM METO/JIE MO3HaHUs U (HOPMHUPOBAHUE
UCCIJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;
(dbopMHEpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa N3yuyeHUs OCHOB
CTPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HUKU;
dbopMHupoOBaHUE TIPEACTABICHUA O POIU (U3WKU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTaBICHUNW O  BO3MOXKHBIX  chepax  Oymymiei
poheCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHenIleMy 00y4YeHHIO B 9TOM HaIlpaBJICHUU.

JlocTkeHre 3TUX Lened nporpammbl 10 (U3UKE HAa YPOBHE OCHOBHOTO

oO1ero 00pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIIEAYIOIINX 3a4aY:

npuoOpeTeHre 3HAHUM O  JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, JJCKTPUYCCKHX, MAarHUTHBIX M KBAaHTOBBIX
SIBIICHUSX

nprUOOpEeTeHNEe YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCIIOJIb30BAaHUEM TIOJTyUCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHHS MPOCTEHINNX pacy€THBIX 3a7a4 C
UCIIOJIb30BaHUEM bu3nIecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHATE OIIBITHI,
nabopaTopHble pabOTBI W JKCIEPUMEHTAIbHBIC HCCIEIOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHPOpMaIuen (HU3MIECKOTO COJEpIKAHMS,
BKJTFOYast MHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCUOHATIBHON ACSTEIbHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3UICCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHHb) Ha YPOBHE OCHOBHOT'O OOIIIETO

oOpazoBanust orBoauTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
Kiaacce — 68 vacoB (2 yaca B Hexenmo), B 9 kinacce — 102 gaca (3 yaca B Heaemo).

[Ipenmaraemseiii B mporpamMme 1o ¢Gu3HMKe MepeyeHb J1a00paTOPHBIX paboT U

OIIBITOB HOCUT peKOMeHI[aTeHI)HBIfI XapaKTep, YIHUTCIIb JACIACT BBI60p IMPOBCACHUA



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CIUCKa AKCIIEPUMEHTAIBHBIX 3aJaHul, MpenIaraéMbpix B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.

COAEPXKXAHUE OBYYEHMUSA
7 KUIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHNH OKPY KAKOLIEr0 MUPA.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3NYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BenuyuHbL. M3Mepenune Qusnuecknx BenuuuH. DunUeckue
npuoopsl. [lorpemHocTs u3mMepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHblE HAayKd H3Y4aroT MPUPOLY.
EcTecTBeHHO-Hay4YHBI METOJ NO3HAHMs: HAOJIIOAEHHE, MOCTAHOBKA HAay4YHOI'O
BOITPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT O MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUECKUX SBJICHHUH C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIC, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHUS.

2. ®usnueckue MpuOOPHI U MPoLeIypa MPSIMbBIX H3MEPEHUI aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie padomut u onvimol.
1. OmnpeneneHue 1eHbI JEIEHUS Kbl U3MEPUTEIBHOTO MpHOopa.
2. HM3mepenue pacCcTOsTHUM.
3. M3mepenue 00bEMA KUIKOCTH U TBEPIOTO TETA.
4. OmnpeneneHue pasMepoB MajbIX TEL.
5. M3mepenue temmeparypel IpU IOMOIIM >KMAKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3bI: JANBHOCTH IOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJIblle, YeM OOJIbllIe BhICOTA
IIyCKa.

Pa3nen 2. [lepBonayajibHbIe CBeJIeHHSI O CTPOEHUH BelleCTBA.

CrpoeHne BemecTBa: aTrOMbl M MOJIEKYJbl, HX pa3Mmepbl. ONbITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmkenre dacTul BemecTtBa. CBs3b CKOPOCTH JIBUKEHUS YaCTHI[ C
Temrneparypoil. bpoyHoBckoe aBwxkenue, nuddysus. BzaumonelcTBue 4YacTHIl
BEILIECTBA: IIPUTSIKEHUE U OTTAIIKUBAHHUE.



ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEU U TBEPJBIX
(kpuctamnuyeckux) Tesl. B3auMoCBsI3b MeEXAy CBONCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

emoncmpayuu.

1. HaGmonenue 6poyHOBCKOTO IBUKECHHUS.

2. HabGmonenue nuddysum.

3. HaGmiogenune  siBneHud,  OOBSACHSIOIIUXCS ~ MPUTSHKCHHUEM WM

OTTAJIKUBAHUEM YaCTHI BEIIECTBA.

Jlabopamopnuie pabomot u onvimot.

1. Ouenka JguameTpa aroMa METOJOM PsioB  (C  HCIOJIb30BAHUEM

dboTorpaduii).

2. OmbITHI 110 HAOJIOIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSKECHUS.

Paznen 3. /IBu:keHHe ¥ B3aUMOAeCTBHE TeJl.

Mexanuueckoe ABWXKeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JABM>KEHUH. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBnenue wHepHMU. 3aKOH WHEpUUH. B3amMmoneincTtBue Ten Kak NpUYMHA
M3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca kak Mepa HMHEPTHOCTH Tela.
[InotHocTe BemiecTBa. CBsI3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IWHHULE
o0BbEMa BellecTBa.

Cunta Kak xapakTepucThka B3auMozencTBus Ten. Cuiia ynpyroctd M 3aKOH
I'yka. 3mepeHue cuibl ¢ MOMOUIBI0 JUHAMOMETpA. SIBIIEHHE TATOTEHUS U CHIIA
TskecTH. Chila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Crnoxkenune
CWJI, HAIPABJIEHHBIX MO0 OJHOW IpsMoM. PaBHonencTBytomas cui. Cuiia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUE B PUPOJIE U TEXHUKE.

emoncmpavuu.

1. HalmroneHue MexaHUyeckoro ABMKEHUS Tea.

2. M3MepeHune CKOpOCTH IMTPSAMOJIMHEUNHOTO ABUKECHMUS.

3. HaOmronenue siBneHus HHEPIUH.

4. HaOmoneHne n3aMeHeHHs] CKOPOCTH MPU B3aUMOJCHCTBUU TEJ.

5. CpaBHEHHE MacC MO B3aUMOJICHCTBUIO TEIL.

6. CnoxkeHue cuj, HalpaBJIEHHBIX 110 OJHOU MPSMOIA.

Jlabopamopnwie padbomuvt u onvimeot.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABUKEHHUS (IIapUKa B KUJKOCTH,

MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).
2. Ompenenennie CpeaHEN CKOPOCTH CKOIBKEHHS OpycKa WU IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.



Onpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmnbIThI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH paCTsDKEHUs (Iedopmaiun)
MPY>KUHBI OT MIPUII0KEHHOMW CHUIIBL.

5. OnbITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. /laByienne TBEPABIX TeJ, ;KUIAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEIHUEHUS naBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJeHUs raza oT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPIIBIMU TEJIAMH, KUAKOCTAMM U ra3amu. 3akoH llackans. [lHeBMarnueckue
MaIllMHbI. 3aBUCUMOCTh JABJICHHS >KUJIKOCTU OT TIIyOMHBI. ['mapoctatudeckuii
napaaokc. Coolraronuecs: cocyasl. [ mapaBInyecKkue MeXaHu3MBbl.

Atmocdepa 3emnun u atrmochepHoe namBienue. [IpuumHBI CyliecTBOBaHUS
Bo3AymHONM oOonouku 3emumn. OnbiT Toppuuemnu. M3mepenue atmocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHHS OT BHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO J1aBJICHHUS.

JlericTBUE KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TENO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYyPHI.

Ilepenaua naBiaeHUs KUIKOCTHIO U Fa30M.

Coobmraroiuecs Cocy/ibl.

['mnpaBarueckuii mpecc.

[IposiBinenue nercTBUs aTMOCHEPHOTO JaBICHUS.

3aBUCHUMOCTH BBITAJKUBAIOIIEH CUITBI OT 00BEMA MOTPYKEHHOM YacTH Teja

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcCJOBHE IUIaBaHUsl TEJ: IJIABaHUE WM MOTPYKEHHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIIEHUSI TUIOTHOCTEU TeJa U KUJIKOCTH.

Jlabopamopnsie padomut u onvimeol.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMA NOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

A o

2. OmnpeneneHue  BBITAJKUBAIOIIEW  CWJIbI, JCWUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEN HA TEJIO
B )KUJIKOCTH, OT MacChl Tea.

4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIKOCTU, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCTH TeJia U OT IJIOTHOCTH KUIKOCTH.



5. KoHcTpynpoBanue apeoMmerpa WiId KOHCTPYHPOBAHHE JIOJKH U
OIIpElEIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3znen 5. PaboTa u MOIIHOCTh. DHepIrus.

Mexannyeckast pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pblyara. [ [pumeHeHue npaBuiia paBHOBECHS pbluara K OJI0Ky. «30J10Toe
npasuiio» Mexanuku. KITJI npocteix mexanuzMoB. IIpocTeie MexaHu3MBbl B ObITY U
TEXHHKE.

Mexanuueckass »Heprusa. KuHernueckas ¢ IMOTEHUHUANbHAs HHEPIUS.
[IpeBpalieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B APYTOi. 3aKOH COXPaHEHHUS
SHEPIrUU B MEXAHUKE.

Jemoncmpayuu.
1
[Tpumepsl IPOCTHIX MEXAHU3MOB.

{la@ORAIEALRYNHBBIY HAIBbE s Y paBHOMEPHOM JBIKCHUH TEIA 110

TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccienoBanue ycii0BUM paBHOBECHS phlUara.
3. Uzmepenue KII/] HaKJIIOHHOM MIIOCKOCTH.

4. I/I3y‘-ICHI/Ie 3daKOHAa COXPaHCHHUA MEXaHNYECKOU OHCPI'UH.
8 KJIACC

Pa3neu 6. TenioBble siBJIeHNS.

OCHOBHBIE TIOJIOXKEHUS MOJEKYJSIPHO--KHHETUYECKOH TEOPUH CTPOCHHUS
BemiecTsa. Macca W pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUW BEILIECTBA.
Kpucrammueckue u amopdubie Tena. OObSICHEHHE CBONCTB ra3oB, KUJIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJIOKEHHM MOJIEKYJIIPHO--KUHETUYECKOW TEOPHHU.
CmaunBaHMe U KanWUIIpHBIE sBIEHUS. TeIIoBoe pacliupeHue U CKaTue.

Temmneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHHsist sHeprusi. CrnocoObl H3MEHEHHsSI BHYTPEHHEH HHEpPTUu:
TEIUIoNepeaua U coBeplieHre padoTel. Bubl Teronepenayn: TeIIONPOBOAHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonnuectBOo TemimoThl. YaenbHad TEIJIOEMKOCTH BELIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIloBoro Oamanca. IlmaBnenue u
OTBEPAECBAHHE KPHUCTAUIMYECKUX BEUIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcamnus. Mcmapenue. Kumenwme. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JABJICHUSL.

BrnaxHocTbh BO3ayXa.



OHeprus TOIUIMBA. Y IeJbHAs TEIIOTa CTOPAHUSL.

[Mpunuuner padotel TemmoBeix asuratenei KIIJ TemmoBoro pBurarens.
TeruioBble ABUTATENN U 3aIUTA OKPYKAOIIEH CPEIbI.

3aKOH COXPAaHEHHUsI U IIPEBPALLCHHS SHEPTHH B TEIUIOBBIX IPOLIECCAX.

emoncmpayuu.

1.

2
3
4.,
5

L 0 N o

Ha6nronenue 6poyHOBCKOTO IBHKCHUS.

Ha6nronenue muddysun.

HaOmroeHue siBIICHUI CMauuBaHUS U KaWUIPHBIX SIBJICHUN.
HaOmroieHre TEIIoBOro paciimpeHus Tel.

V3MeHeHre NaBiicHHUS Ta3a NMPU W3MEHCHWH O00bhEMa M HAarpEeBaHWW WU
OXJIXK/ICHUH.

[TpaBwita U3MEpEHUS TEMITEPATYPHI.

Buner Tertonepenayn.

OxJakIeHNE MPU COBEPIIICHUH PAOOTHI.

HarpeBanue npu coBepiieHud padOThI BHEIITHUMH CHJIAMH.

. CpaBHEHHE TEIIIOEMKOCTEH Pa3INIHBIX BEIICCTB.

. HaOmronenue kuneHus.

. Habmonenune nocTossHCTBA TEMITEpaTyphl IIPH IUIABJICHUH.
13.

Moienu TEIIOBBIX IBUTATEIEH.

Jlabopamopnwie pabomut u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHUJT MOJIEKYJIIPHOTO MPUTSAKEHUS.
OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WIIM caxapa.
OnpIThl MO HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenre AaBiIeHMs BO3AyXa B 0a/UIOHE MITIPHUILA.

OMnbITEI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTbH HABIECHUS BO3JIyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3sl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabOmonieHne uW3MEHEHHs BHYTPEHHEW OSHEpPruuM Telna B pe3yJibTaTe
TEeIIonepeayl U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEIIMBAHUU XOJOJHOW H
ropst4er BOJIBL.

OnpeneneHre  KOJIMYECTBA  TEIUIOThI, TMOJYYEHHOrO  BOJOM  MpH
TEIJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

Onpenenenue yaeabHOM TEMIOEMKOCTH BELIECTBA.

Hccnenosanue npouecca uCapeHusl.

Ornpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yieaIbHON TEIIIOTHI IIJIABJICHHUS JIBIA.



Paszpnen 7. DuiekTpu4eckre 1 MATHUTHBIE SIBJICHHS.

Onextpusanus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsioB. B3aumonercTue
3apspKeHHbIX  Ten. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXKTY TEIaMH).

OnekTpudeckoe mnoje. Hanpspk€HHOCTH anekTpudeckoro modsa. [IpuHiun
CYTIEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu 35eKkTpuYecKuX 3apsAI0B. DIEMEHTAPHBIN AJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBogHUKM W JUANEKTPUKUA. 3aKOH  COXPAHEHHUS
ANEKTPUUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HNcTouHuKN MOCTOSHHOTO TOKA. JIEMCTBUSI 3IEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuina  Toka.  DJNEKTPUYECKOE  HAIpPSKEHUE.

ComnpoTuBiieHHE MPOBOAHUKA. Y IETbHOE COMPOTHUBICHUE BeHIeCTBA. 3akoH OMa
JUIs yyacTka 1end. [locimenosarenpHoe U mapauielibHOE COEIMHEHUE POBOIHUKOB.

PaGora u MOIHOCTH dJeKTpuYeckoro Toka. 3akoH Jlxoyns—JleHa.
DNEeKTpUYECKUEe UENu U MOTPEOUTENH 3IEKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE MarHuThl. B3auMoeliCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoOE
nojie. MarauTHOoe moJjie 3eMJIM M €ro 3HaueHue AId Ku3HH Ha 3emuie. OMbIT
Opcrena. MarouTHOE MOJI€ ANEKTPUUYECKOro ToKa. [I[puMeHeHne 31eKTpOMarHuToB
B TEXHUKE. J[€IICTBHE MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSIHHOTO ~ TOKa. [VICIOnb30BaHWE  BIEKTPOABUTATENIE B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apanes. SABneHue 35eKTpoMarHuTHOM MHAykuuu. [IpaBuio Jlenma.
DIIEKTpOreHepaTop. CriocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPTHUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Hemoncmpayuu.

DIIeKTpU3aLUs Tell.

JIBa po/ia 3EKTPUUYECKUX 3apsiI0B U B3aUMO/JICHCTBUE 3aPSKEHHBIX Tell.
Y CTpOUCTBO U IEMCTBUE IIEKTPOCKOIIA.
DNEeKTpocTaTUIECKass MHAYKIIHS.

3aKOH COXPaHEHUS AIEKTPUUECKUX 3aPSAIO0B.
[IpOBOHUKH U TUAJICKTPUKH.

MoaennpoBaHue CHIIOBBIX JINHUN JIEKTPUYECKOTO MOJIS.
M cTouyHMKHN TOCTOSAHHOTO TOKA.

JIeHCTBHS DIIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUN TOK B JKUIKOCTH.

11. ["a30BbIi pa3ps.

L o N o Uk W



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

25.

W3mepenne cuiibl TOKa aMIIepMETPOM.

W3mepenue aMeKTpuIecKoro HapsyKEHUs! BOJIBTMETPOM.

Peocrar 1 Mmarasus COnmpoTUBICHUM.

B3aumoeiicTBue MOCTOSHHBIX MATHUTOB.

MonenrpoBaHue HEBO3MOXKHOCTH Pa3esICHUs ITOJIFOCOB MarHuTa.
MopaenrpoBaHuE€ MarHUTHBIX NOJIEN TOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarsHuTHoe€ 1oJsie TOKa. JJIEKTPOMAarHMmr.

JleiicTBrE MarHUTHOTO MOJIs1 HA IPOBOJIHUK C TOKOM.
DNeKTPOABUTATEINb IOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMAarHUTHOW MHAYKLIHH.

OnbiThl @apajes.

3aBUCUMOCTb HAIIPAaBJICHUS MHIYKIMOHHOIO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie padbomwt u onvimeol.

1.

o v MW

10.
11.

12.

13.
14.

OneITel 1O HAOMIOACHUIO DJIGKTPU3ALMKA Tl HHIAYKIMEHW U TpH
CONPUKOCHOBEHUM.

HccnenoBanue JEUCTBUSL JJIEKTPUYECKOIO MO HA MPOBOJHMKHA U
JIABJIEKTPUKHU.

COopka 1 mpoBepka paboThI JIEKTPUUECKOM 1IETTH TOCTOSTHHOTO TOKa.
N3mepenne u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaNPsKEHUS.

HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKA, WIYLIETO 4YE€pe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh BJIEKTPUYECKOTO
COIIPOTUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJA MONEPEYHOTO
CEUYCHHMS U MaTepuala.

IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM NPU MOCIEA0BATEIIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia [Js CUJIbI TOKAa MPU MAPAUICIBHOM COCIUHECHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTA — AJICKTPUYECKOTO  TOKa, BBIACISEMONM Ha
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, UAYIIETO YEpE3 JIAMIIOUKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarersi.

HccnenoBanre MarHuTHOTO B3aMMOJIEVCTBHS TOCTOSIHHBIX MAarHUTOB.



15. I3ydeHre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB NMPHU UX 00BEAMHEHUN
U Pa3ACIICHUN.

16. MccnenoBanue NEHCTBHS AJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh  CWJIBl  B3aUMOJICHCTBUSA
KATYILIKH C TOKOM U MAarHUTA OT CUJIBI TOKA M HAIPABJIEHUS TOKA B KaTYLIKE.

18. M3y4yeHue AeMCTBHUSI MAarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.

19. KonctpynpoBanue u usydeHue paboThl JEKTPOABUTATEIS.

20. U3mepenue KI1/I anmekTpoaBuraresibHOl yCTaHOBKH.

21. ONBITBI IO MCCIIEIOBAHUIO SIBJIICHUS D3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE M3MEHEHHM 3HAYCHUS W HAIPABICHUS HHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nes 8. Mexannueckue siBJIeHH.

Mexannueckoe JaBwkeHHEe. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCHUTEIBHOCTh MEXAHUYECKOr0 JBWKEHHs. PaBHOMEpHOE MpsSMOIMHENHOE
nBrkeHue. HepaBHoMepHOe npsAMonuHeEHOe ABMKeHUE. CpeHsss 1 MTHOBEHHAs
CKOpOCTB TeJjla IIPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiiMHEWHOe JBHeHue. (CBOOOIHOE
naaeHue. OneITh | amuies.

PaBHOMepHOE NBHKEHUE MO OKpyXHOCTH. Ilepumon m vacrora oOpaileHus.
JIuHenHas u yrioBas CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

ITepseiit 3ak0oH HbroToHa. Bropon 3akoH Herotona. Tperuii 3akoH HeroToHa.
[IprHIMI CynepIIO3UIINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Crjia TPEHUS CKOJIbKEHUS, CUia
TPEHMUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSKECTHU M 3aKOH BCEMHUPHOrO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nanenus. JIBwxenne mianetr BOKpyr Comnua. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTs n meperpysku.

PaBHOBecue matepuanbHOM TOYkH. AOCOMOTHO TBEpPAOE Teio. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpamleHusi. MOMeHT cuibl. L{eHTp TskecTu.

Nmnynec Tena. M3menenne mmiynesca. MiMmynee cumbl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE NBUKEHHUE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa CHI TSXKECTH, YIPYTrOCTH,
TpeHusi. CBs3b dHepruu U paboThl. [loTeHIInanpHas YHEPTUs Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHInanbHas SHEPTUS CKATOU NPYKUHBI. KuHetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPTHH.

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

Habmroienue MexaHu4eckoro JBMKEHHsSI TeJla OTHOCUTEIBHO Pa3HBIX TEl
OTCU€Ta.

CpaBHeHME MyTed M TPAEKTOPUN JBUKEHMSI OJHOTO M TOTO K€ Teja
OTHOCHUTEJILHO Pa3HBIX TeJl OTCUETA.

H3mepenue CKOpOCTH U YCKOPEHHSI MTPSIMOJTMHEHHOTO IBHKEHHUSL.
HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JBH)KEHUSI.

Habmoienue nBr»KeHUs Tema 1Mo OKPY>KHOCTH.

HabitoieHne MexaHn4eCcKUX SIBJICHUN, IPOUCXOIAIIUX B CUCTEME OTCUETa
«Tenexka» mpu €€ pABHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIHHO
KaOuHeTa (PU3MKU.

3aBHUCHUMOCTh YCKOPEHHUsS Tella OT MacChl Teja W JIEHCTBYIOIIEH Ha HEro
CHJTBI.

Habmoienne paBeHCTBa CUJI IIPH B3aUMOCHCTBUH Tell.

W3meHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHHH.

[lepenaya umnysbca Npu B3aUMOACHCTBUM TEI.

[IpeoOpa3oBaHus S3HEPTUM IPU B3aUMOIEHCTBUH TEN.

CoxpaHeHHe UMITyJIbCa PU HEYIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHre UMITyJIbCa MPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
HabitoieHue peakTUBHOTO ABHKEHUSL.

CoxpaHeHre MEXaHUYECKOM SHEPTUU ITPU CBOOOTHOM MaICHUH.
CoxpaHeHre MEXaHUYECKON 3HEPTUU IIPU ABM>KEHUU TeJla MO IeHCTBUEM
IPY>KUHBI.

Jlabopamopnwie padbomwt u onvimeol.

1.

KoHcTpynpoBaHue TpakTa Jjisi pa3roHa W JajbHEHIIEro paBHOMEPHOIO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OnpenencHue CpeIHEN CKOPOCTH CKOJBXKEHHS OpycKa WM JIBMOXKCHUS
[IapyKa Mo HaKJIOHHOM IIOCKOCTH.

OmnpeneneHue yCKOpEHMsI Tejda MPU PaBHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHM IMPU PaBHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK ps HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenre K03 HUIIMEHTA TPEHUS CKOJTBKECHHUS.

Ornpenenenne KECTKOCTH IPYKUHBI.



9. OmpeneneHune padOTHI CHIbI TPEHUS P PABHOMEPHOM JIBIKEHUU TeJIa 0
TOPU30HTATBHON TOBEPXHOCTH.

10. OnpeneneHne paboOThl  CUJIBI  YNIPYrOCTH TMPU  TMOABEME Tpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3yueHune 3aKOHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue KoJ1e0aHUA U BOJHBI.

Koneb6arenpHoe nmwkenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUH: TTEPHOI,
4acToTa, aMIUIUTya. MatemMaTuuecKuil U NpyKUHHBIM MasaTHUKU. [IpeBpamienue
SHEPTUU MPU KOJIeOaTETLHOM JIBHXKCHHH.

3aryxatomue  koneOaHud.  BolHyxkneHHsle — KojeOanus.  Pe3oHaHc.
Mexannueckue BonHbl. (CBoWCcTBA MeXaHWYeCKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBIL. [[MMHA BOJHBI HM CKOPOCTh €€ pPacnpOCTPAHEHUS.
MexaHnuecKue BOJHbI B TBEPJOM TEJE, CEHICMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaGnronenue koneGaHuWil Ten moj JCUCTBUEM CHJIIbI TSKECTH U CHIIBI
YIPYTOCTH.

HaGnronenue xosnebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaGnronenue BbIHYXACHHBIX KOJIEOAaHUHN U PE30HAHCA.

PacnipocTpanenue npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIENH).

HaGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 PE30HAHC.

ﬂaﬁopamopubte pabdomul u onvimol.

1. OmpeneneHue 4YacTOoThl M TEpHOJa KoJeOaHUH MaTeMaTUYECKOTO
MasITHUKA.

o voA wN

2. OmnpeneneHue 4acTOThl U MEPUOIa KOJEOAHUHN MPYKUHHOTO MAsTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NIEpHUOA KOJIeOaHUH OABEIIEHHOIO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJIEOaHUHN NPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IlpoBepka HE3aBUCUMOCTHU MEpHOJa KOJeOaHUN Tpy3a, MOJABEHICHHOTO K
HUTH, OT Macchl Ipys3a.

6. OnbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  Mepuoja  KoseOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaICHUSI.

Pa3nea 10. DinekTpoMarHuMTHOE M0J1€ M 3J1€eKTPOMATHUTHBIE BOJIHBI.



DNEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOJH. Illkanma snekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoga cera. CkopocTh cBeTa. BollHOBBIE CBOMCTBa
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomut u onvimeol.

1. V3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHMIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbI€e ABJICHNA.

JlyueBass ~ Mmogmenp  cBera.  Mcrounuku — ceera.  IlpAmonuHerHOe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue ceta. [lmockoe
3epKaI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xox myuelt B inH3e. OnTudeckas cucreMa (oToanmnapara, MUKpOCKOIa
U Teneckomna. ['1a3 kak ontuueckas cuctemMa. bim3opykocTh U 1alIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Omnbitel HptoToHa. Croxenue
CIIEKTpaJIbHBIX I[BETOB. J{ucnepcus ceera.

emoncmpayuu.

[IpsiMmonuHEHOE pacnpOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tomy4yenue n3o0paxxeHu# B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

Xon jiydelt B coOuparoriei JInH3e.

XO0J1 Tydeil B paCCEUBAIOIIECH JIMH3E.

[Tomy4yenue n3o0paxeHuit ¢ TOMOIIBIO JIHH3.

[Ipunuun nevictBus Goroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Moxens riasa.

11. Paznoxenue 6e10ro cBeTa B CIIEKTP.

12. [Tonyuyenue 6em0T0 CBETA MPHU CIOKEHUHU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomut u onvimot.

1. HccnenoBanue 3aBUCUMOCTU yTila OTPAXKEHHSI CBETOBOIO Jyda OT yTJia
naJIcHUsI.

2. M3yyeHue xapaKTepUCTUK U300pakKeHUs MPeMeTa B TIIOCKOM 3epKajie.
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3. HccnenoBanue 3aBUCUMOCTH yIJIa IPEJIOMIIEHUSI CBETOBOTO JIyda OT yria
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlonmyueHue n300pa>keHUI C TOMOIIBIO COOUPAIOIICH JTUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS M ONTHYECKON CHITBI COOUparoIIeit
JIMH3BI.

6. OIBITHI 10 PA3JI0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITHI 10 BOCHPUATHIO I[BETA MPEIMETOB MPH WX HAOIIOIECHUHU Yepes
I[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KBanroBble ABJICHNA.

OmnbiTel Pe3epdopaa u mnanerapHas monenb aroma. Mogens atoma bopa.
Hcenyckanne u nornomenue ceera aroMoM. KBanTsl. JInHENyaThIe CIIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sapa. HWszoronmsl. PaanoaxTrnBHBIE
npespaiienus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsAIOBOTO M MAacCOBOIO YHCEIL.
OHeprus CBsA3M aTOMHBIX sjuep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a u
nenenus saep. Mcrounnku 3eprun ConHna v 3BE3 1.

SAnepHas sHepreTuka. JleWCTBUS paAUOAKTUBHBIX HW3IyYEHHWA Ha YKUBBIE
OpPTraHHU3MBI.

Hemoncmpayuu.

1. CHexTpsl U3IIy4EHHsI U MTOTJIOMIEHUS.

2. CnekTpsl pa3au4HbIX I'a30B.

3. CnekTtp Bomopoa.

4. HabmoneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuérunka HOHU3UPYIOIIHUX U3ITYUECHUA.

6. Perucrpanus uzmydeHusi IPUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnsie padbomovt u onvimeol.

1. HaOmroieHue CrijIomHbIX U IMHEHYAThIX CIEKTPOB U3ITyYEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHUE HPHEPTUU YACTHULBI 10 TOPMO3ZHOMY

nyTH (1o ¢potorpadusm).

3. W3mepenue pannoakTUBHOTO (oHA.

IHoBTOPUTEJIHLHO-0000 AN MOYJIb.

[ToBTOpHUTENHEHO--0000IAIOIINI MOAYJIb TPEAHA3HAYEH I CUCTEeMaTU3alun
1 00001IIeHUS TPEAMETHOTO COJICP>KAHUS U OTIBITA JACSITEIIBHOCTH, TPUOOPETEHHOTO
IpU HU3yYEHUM BCEro Kypca (pU3MKH, a TakXke A MOJTOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY MO (pu3uke s 00y4yaroluXcs, BHIOPABIIUX 3TOT
y4eOHBII mpeaMer.

IIpy M3ydeHUM AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEeUNBAETCS JOCTUKEHHUE MPEIMETHBIX U



METaNpeAMETHBIX  IUIAHUPYEMBIX  pE3yJabTaTOB  OOydeHus, (GopMHUpyeTCs
€CTECTBEHHOHAY4YHasi IPAMOTHOCTh: OCBOCHHME HAYyYHBIX METOJOB HCCIIEIOBAHUS
SABJICHUM TPUPOAbl M TEXHUKU, OBIIAJICHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS TMOJYYEHHbIE 3HAHWS, peElaTh 3aJa4yd, B TOM YHCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.
[TpuHIIMNIATTBEHO AEATETbHOCTHBIA XapaKTep JAHHOIO pa3Jielia peanu3yercs 3a
C4€T TOTO, YTO OOYJAIOIITUECS BBITIONHSIOT 3aJaHusI, B KOTOPHIX UM MPEIJIaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh M HAy4YHO OOBICHATH
du3nuecKue SBICHUS B OKPYKAIOIICH MPUPOJIE ¥ TIOBCETHEBHOM KU3HH,
MCITOJIh30BATh HAYYHBIE METOJIBI UCCIICIOBAHUS (PU3NUECKUX SBICHUH, B TOM
YUCJIIE I POBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXKHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALCHUS U COXPAHEHMS BCEX U3BECTHBIX BUIOB
SHEPIUMU.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (puU3MKH Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs HAIPABICHO

Ha JIOCTM)KCHHUE JTMIHOCTHBIX, METAIPEIMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHbIX

PE3yIbTATOB.

B pesynbraTe n3ydyenus GU3NKH Ha YPOBHE OCHOBHOTO OOIIIETo 00Opa30BaHUS

y oOyuaronierocst 0yayT copMuUpOBaHbI CIEAYIONIUE JUYHOCTHBIE PE3YyJIbTaThl B

JacTu:

| 1) maTpuoTHYeCcKOro BOCIHTAHMS:

Lo MPOSIBIIEHUE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUHCKOM
(bu3MYecKoi HayKH;

| | nenHoCTHOE OTHOWIEHHE K JOCTHIKEHMAM POCCUICKUX YUEHBIX--(PU3UKOB;

[ 2) rpamaaHCKOro M yX0BHO-HPABCTBEHHOI'0 BOCIIMTAHMUSA:

[ | roroBHOCTD K aKTHBHOMY y4acTHIO B 0GCYKACHUH OOIIECTBEHHO 3HAUNMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYCCKUM MPUMEHEHHEM JTOCTHKCHHM
bu3nKy;

[ ocosnamme BammoCTH MOPAJIbHO--3THYECKUX TPUHITUIIOB B JACATCIBHOCTH
Y4€HOT0;

| 3) 3cTeTHYECKOro BOCHUTAHHUSA:

Lo BOCTIPUSATHE ICTETUYECKUX KadecTB (PU3UYECKONW HAyKH: €€ TapMOHUYHOTO
MIOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUIHOCTH;

| 4) neHHOCTH HAYYHOIO O3HAHMUS:



| ocosHanme neHHOCTH dbu3ndeckoil HAyKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTUM, Ba)KHEWIIEH COCTaBISIONICH
KYJIBbTYPBI;
| pa3BUTHE HAYYHOW IIOOO3HATENBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NESITENIbHOCTH;
5) <¢opMupoBaHUS  KYJbTYPbl  3I0pPOBbSI M  3MOIMOHAJLHOIO
0J1aronoJIy4us:
| ocosHamHme WEHHOCTH —GE30MACHOTO oOpa3a JKHM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHUpPE, BAXKHOCTH TMpaBUil OE30MACHOrO TOBEJICHUS Ha
TpaHCIIOpTE, HAa JOPOrax, ¢ JIEKTPUUYECKUM U TEIUIOBBIM 00OpY/IOBaHHUEM B
JIOMAIITHAX yCIIOBUSX;
[ c(hOpMUPOBAHHOCTH HaBbIKa pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY
Y TaKOT'O € MpaBa y APyroro 4ejaoBeKa;
6) TPy10BOT0 BOCIIUTAHUS:

aKTUBHOE Y4YacTHE€ B PEIICHUU MPaKTUYECKUX 3a/lay (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHu3alui, Tropoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHOW HAIIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3UYECKUX 3HAHU;
| MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MPOQecCuit, CBA3aHHBIX ¢ (PU3UKOI;
7) AKOJIOTHYECKOT0 BOCTIUTAHMS:
| OpHEHTAIlMs Ha TpUMEHEHWE (U3WYECKUX 3HAHWUU IS pEelIeHUs 3amad B
00JIaCTH OKpY’KaloIIeW Cpenbl, IUJIAHUPOBAHMUS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOIIEH CPEJIbl;
| ocosnanne rI0GanBHOrO XapakTepa 3KOJIOTMYECKUX MPOoOJeM U MyTell ux
peuieHus;
8) aganTanuM K W3MEHSIIOIMIMMCS YCJIOBHSAM CONMAJIBHON M NPHUPOTHOI
cpenbl:
| MOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBHITIOTHEHUU MCCICAOBAHUNA U
MPOEKTOB (PU3UYECKON HAMPaBICHHOCTU, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,
| noBbimeHHe YPOBHSI CBOE€M KOMIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JIESITEIIbHOCT;
| noTpeOHOCTh B (hOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCJIE (OPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBCKTAX M SIBICHUIX;
| ocosnanme ne(UITMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKy;
| IraHMpoBaHME CBOEro pasBUTHS B IPUOOPETEHHH HOBBIX (PH3HUYCCKHX
3HAHWI;
| CTPEMJICHHE aHAJTM3UPOBATh M BBISBIIATH B3aUMOCBSI3H IPUPO/IBI, 00IIIeCTBA U
HKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (HU3HUUECKUX 3HAHUM;



] OLICHKAa CBOMX JICMCTBHM C YYETOM BIIMSIHHS HA OKPYXAKOUIYI0 CpPEAy,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIEICTBUN.

METANPEIMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHHs porpaMMbl o GU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanust y oOydaromerocs OyayT cQOpPMHUPOBaHB MeTanpeaMeTHbIe
pe3yJbTaThl, BKIOYAIOUIME T03HABATEIbHbBIE YHUBEPCAIbHbBIE YUEOHBIE IEHCTBHS,
KOMMYHHUKAaTHBHbIE  YHUBEPCAJIbHbIE  Y4eOHblE  JEMCTBUS,  PErYJISTHUBHBIC
YHHUBEpCaJIbHbIC YUEOHBIE IEHCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble 1ornyeckue AecTBU:

| BBIABNATH M  XapaKkTEpU30BaTh CYIIECTBEHHBIE IPU3HAKH OOBEKTOB
(ssBIEHUN);

| ycramaBnmBaTh CyleCTBEHHBIN NPU3HAK KIACCH(PUKAMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

[ BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B PACCMATPUBAEMBIX (DAKTaX,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

[ BBIABIATL NPUYMHHO--CIIEJCTBEHHBIE CBA3U IPH M3YYCHUM (PU3UYECKHX
SIBJICHUM U TIPOLIECCOB, JIeNIaTh BHIBOBI C UCIIOJIB30BAHUEM JICTyKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTaTh TUIOTE3bl O B3aWMOCBS3SX
(bU3UYECKUX BEJIMYUUH,

| camocTOSATENBEHO BBIOUPATH CIIOCO6 pelieHus yueOHOM (PU3MIECKOl 3a1aun
(cpaBHeHME HECKOJIbKMX BapHaHTOB pelieHusi, BbIOOp Haunbosee
MOJIXOJISIIET0 ¢ YIETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarebCcKue 1eiCTBUA:

| mcronp30BaTH BOIPOCKH KaK UCCIIE0BATENBCKHI HHCTPYMEHT IIO3HAHMS;

[ IpOBOAUTE MO CAMOCTOATENBHO COCTABIECHHOMY ILIAHY OIIBIT, HECTOKHBIN
bu3HUecKuil DKCMEPUMEHT, HEOONBIIOE UCCISAOBaHUE (PU3UUYECKOTO
SIBIICHUS;

| owmeHMBaTH Ha NPUMEHMMOCTH M  JOCTOBEPHOCTH HH(OPMALMIO,
TIOJIYYCHHYIO B XOJIC MCCIICIOBAHMUS WU DKCIICPUMEHTA,;

[ camocrosTensHO HOPMYIUPOBATH OOOOILEHUS M BHIBOABI [0 PE3yIbTATaM
MPOBEAEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

| nporHosupoBaTh BO3MOXKHOE JaibHeiillee pa3BUTHE  (DH3UUECKHX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MPETON0KEHHUS 00 X Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:



MPUMEHSTh Pa3IMYHbIE METObl, MHCTPYMEHTHI U 3aIPOCHI MIPH MOUCKE U
otOope WHGOPMALMK WM JAHHBIX C y4€TOM MPEMAJIOKEHHON yueOHOU
du3ugeckoil 3anaun;

aHaM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(OPMAIIHIO
pa3IMYHBIX BUJOB U (HOPM IpEICTaBICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANbHYIO (OpMYy TpeACTaBICHUS
MHQOpPMALIMM ¥ WJUTIOCTPUPOBATH pEIIaeMble 3aJaud  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSAMHU.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂZ

B XOJIe OOCYXKIEHHUS Y4eOHOTrOo MaTepuana, pe3yJbTaToB J1a0OPaTOPHBIX
paboT 1 IPOEKTOB 337aBaTh BOTPOCHI IO CYIIECTBY 0OCYKIAEMOUN TEMBI
BBICKa3bIBaTh WJICH, HAIICJCHHBIC HA PEIICHUC 3aJadd M TIOJJICp)KaHUC
OJ1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTABJISATh CBOM CYXICHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nyajora, 0OHapyKUBaTh Pa3IMUUE U CXOJCTBO MTO3UITHI;

BBIPAKATh CBOIO TOUKY 3PCHUS B YCTHBIX M TMCHMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3yJIbTaThl BEITIOJIHEHHOTO (PU3UYECKOTO OIbITa
(?KCcIIepUMeHTa, UCCICAOBAHUS, POEKTA);

MMOHUMATh U UCITOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHIUBHUIYaTbHOM
paboOTHI MPHU PEIICHUN KOHKPETHOHN (hU3UUYECKOU MPOOIIEMBI;

MIPUHUMATh TICIM COBMECTHOM JEeATEILHOCTH, OPTaHU30BBIBATh JICHUCTBUS
no e€ JOCTIKCHHIO: paclpeleisiTh pPOJu, OOCYXJaTh IMpoIecChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJBKUX JIFOJCH;
BBITIOJTHATH CBOKO YacTh pabOThI, TOCTUTAs KaueCTBEHHOI'O pPe3yjIbTara 1o
CBOEMY HaITpaBJICHUIO M KOOPJIUHHUPYS CBOU JICHCTBUS C IPYTUMHU WICHAMU
KOMAaH/IbI;

OIICHMBATh KAa4eCTBO CBOCTO BKJIaJla B OOMIMN MPOIYKT IO KPHUTEPHUSIM,
CaMOCTOSTEIIEHO COPMYITHPOBAHHBIM YUYaCTHUKAMHU B3aMMOICHCTBUS.

PeryasiTuBHbIC YyHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Camoopranu3anus:

BBISIBIISIT NMPOOJIEMBI B KU3HEHHBIX M yUYEOHBIX CUTYAIUAX, TPEOYIOIINX
TUTSI pereHust PU3NIeCKuX 3HAHUM;

OpPUCHTHUPOBATLCA B Ppas3INIHbIX moaxoagax ITPHUHATHSA peH_ICHI/Iﬁ
(MHOUBHYyaTbHOE, MPUHSTUE PEIICHUS B TPYyNHIE, MPUHATUE PEIICHUI
TPYIIIOi);

CaMOCTOATCIIBHO COCTABJIATh aJITOPUTM PCIICHUSA (1)H31/I‘ICCK0171 3aauu Ui
IUIaHa KCCIEAOBAHUS C YYETOM HMMEIOUIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apr'yMEHTHUPOBATH MPEIJIAracMbI€ BAPUAHTHI PELICHUM;



7ieNaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTpOJII), AMOIMOHAJIbHBIA HHTEJJIEKT:

|
]

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallUH U MpeajiaraTh MiaH €€ U3MEHEHUS,
OOBSICHATh MNPUYUHBI  JTIOCTMXKEHUSI  (HEJOCTHKEHHUS) PE3yIbTaToOB
NEeSITeIbHOCTH, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTH (B TOM YHCII€ B XOJI BBIIOJHEHUS
(Gu3MUeCKOro WCCIENOBaHMS WM TIPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIHUOOK,
BO3ZHUKIIINX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s1 Ha MECTO JAPYTOro YeJIOBEKa B XOJ€ CIopa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTOro;
MpU3HABaTh CBOE MPABO HA OIIMOKY MPU PEIICHUU (PU3NUECKUX 3a1a4 WIH
B YTBEP KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K xoHIy 00yueHus B 7 KJiacce npeIMETHbBIE PE3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOI0ZIEHUE, SKCHEPUMEHT, MOJEIb, THIOTE3a, €IUHULBI (PUINYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHMs BellecTBa (TBEpAOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPABHOMEPHOE, TMPSIMOJIMHEWHOE), TPACKTOpHUsA, PaBHOACHCTBYIOIIAs
cuna,  gedopmarus  (ympyras, IIacTHYecKasi),  HEBECOMOCTb,
COOONIAIOIINECS COCYbL;

paznmuuath sBieHus (auddysus, TEII0BOE ABUKEHHE YACTHI] BEIECTBA,
PaBHOMEPHOE  JBH)KCHUE, HEPABHOMEPHOE  JBWKEHUE, HWHEpLUs,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallleHUs], Iepeiada JaBJIeHUs TBEPABIMU TEJIaMU, JKUAKOCTSIMH U Fa3amu,
aTMOC(epHOE J[aBJIICHHE, IUIABAHUE TEJ, MPEBPAIICHHUS MEXaHUYECKON
SHEPruM) MO OMHCAHUIO WX XapaKTEPHBIX CBONCTB W Ha OCHOBE OIMBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SBIICHUNA B
OKPYXKAIOIleM MHpEe, B TOM 4HCIe (DU3UYECKUE SBJICHUS B TPHUPOJIE:
IPUMEPHI JIBIDKCHHUS C Pa3IUYHBIMA CKOPOCTSIMH B JKMBOW W HEKHBOU
npupojie, JCUCTBUE CHJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIMSHUEC
aTMOC(EPHOTrO JaBJICHUS Ha KMBOW OpraHU3M, IUIABaHHUE PHIO, phlUuaru B
TEJe YeJIOBEKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B yueOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PM3UUECKUX SBICHHIA;



OMHCHIBATh M3YYCHHBIE CBOMCTBA TeN M (DM3UUECKUE SBIICHUS, UCIIONB3YS
¢dusndeckue BeMMUMHbI (Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMS, ITYTh,
CKOpOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC TEla,
cuJia TpeHHsl, AaBjieHue (TBEPAOTO Tea, )KUIKOCTH, ra3a), BRITAIKUBAIOIIAS
CUja, MEXaHW4eckass padoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI,
KO(DPUITMEHT TONE3HOTO JEHCTBHS MEXaHWU3MOB, KHWHETHYECKAas U
NOTEHIIMAIbHASL SHEPrusi), MNpPU ONUCAHUU TPABWIBHO TPAKTOBAThH
(bu3HUECKUil CMBICI UCTIOJIB3YEMbIX BETUYMH, X 0003HAUYCHUS U €IUHUIIBI
Gu3MUecKUX BEIMYMUH, HAXOAUTHh (OPMYJbI, CBS3BIBAIOIIME JTAHHYIO
(GU3NYECKYI0 BEIWYWHY C JAPYTMMH BEIMYWHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS W TIPOIECCHI,
WCTIONB3Ys TIpaBUJIa CJIOKEHHS CHII (BIOJIb OJHOW MpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBuwiIo paBHOBECHs pbluara (0J0Ka),
«30JI0TO€ TIPABWIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTruM, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKoHA U
3alMChIBATh €70 MAaTEMaTHYECKOE BHIPAXKEHHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MMPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISBIIATh TIPUYWHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsSCHEHHE n3 1—2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7adyd B 1—2 JEHCTBUS, HCHOJB3Yys 3aKOHbl H
dbopmybl, CBsI3BIBaIONIME (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAlM3a
YCJIOBUS 3a/1a4M 3alMChIBATh KPATKOE YCJIOBUE, MOJICTABIATh (PU3UUECKUEC
BEJIMUUHBI B (POPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE /I PEIICHUS 3a/1ay, OIICHUBATh PEATUCTHYHOCTh
MOJIYYeHHON (DU3UYECKOM BEITMYUHBI;

pacrio3HaBaTh MpPOOJEMbl, KOTOPbIE MOXHO pPEUIUTh MpU MTOMOIIH
(bU3UYECKUX METO/IOB, B ONTMCAHUM UCCIIEA0BAHUS BBIACIATH POBEPIEMOE
MpEeanoyioxKeHue (TUHnoTe3y), pa3iniaTth U MHTEPIPETUPOBATH MOJTYUEHHBIN
pe3ynbTaT, HaXOAUTh OIIMOKU B XOJE OIbITA, JEJIaTh BBIBOJBI IO €ro
pe3yibTaTam;

IPOBOJMUTH OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUN WU
bu3nYecKuX CBOMCTB Tel: (hOPMYIUPOBAThH MIPOBEPSIEMBIC MPETOTIOKEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pYAOBaHMs, 3aUCHIBATH X011
ombITa U GOPMYITUPOBATH BHIBOIBI;

BBITIOJTHATh MPSIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CwiIbl W TEMIEpPaTyphl C WCIOIH30BAHUEM AaHAJIOTOBBIX H



u(poBbIX MPUOOPOB, 3aMUCHIBATh IOKAa3aHHUS MPUOOPOB C YUYETOM
3aJJaHHOM a0COIOTHON MOTPEIIHOCTH U3MEPEHUH;

MPOBOAMTDH MCCIIECAOBAHNE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUYUHBI OT
APYrofl C HCIONb30BAHUEM TMPSMBIX HU3MEPEHHH (3aBHCHUMOCTH IYTH
PaBHOMEPHO ABMXKYIIETOCS TEJIa OT BPEMEHH JIBUKEHUS TeJla, CUIIbI TPEHMUS
CKOJIB)KEHUSI OT Beca Teljla, KayecTBa OOpabOTKM IMOBEPXHOCTEH Teld U
HE3aBHCUMOCTH CHJIBI TPEHHS OT IUIOUIAJN CONMPUKOCHOBEHUS TEJ, CUJIbI
YOPYTOCTH OT YUIMHEHUS TPYKUHBI, BHITAJIKUBAIONIEH CHIIBI OT 00bEMa
NOrpyKEHHOM YacTU Tejla U OT IUIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT IIIyOUHBI, HA KOTOPYIO MOIPYKEHO TEJO, YCIOBHI
IUTaBaHUS TeEJl, YCIOBUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBATh B
IUTAHUPOBAaHUM  Y4eOHOTO UCCIIEIOBaHMs, COOMpaTh YCTaHOBKY U
BBITIONHATh M3MEpPEHUs, CIeAys NpeUIOKEHHOMY IIJIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3UYECKMX BEJIMYMH B BHJE
OpEUIOKEHHBIX TaOIUILl U TpadUKOB, JeNaTh BBIBOJBI MO pe3yJbTaTam
WCCIICZIOBAaHUS;

IPOBOJNUTh KOCBEHHbIE H3MEpPEHHs (U3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA )KUIKOCTHU U TBEPOTO Tella, CUJIa TPEHUS CKOJIBKECHHUS, TaBJICHUE
BO3[yXa, BBITAIKUBAIONIAs CHUJA, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, KOd(pPHUIMEHT TMONe3HOro JACWCTBUA  MPOCTHIX
MEXAaHU3MOB), CJEIysl NPEUIOKEHHON WHCTPYKLUUU: MPHU BBHINOJIHEHUU
U3MEPEHU CcoOMpaTh SKCHEPUMEHTANbHYI0 YCTAaHOBKY W BBIUUCIATH
3HAYEHHE MCKOMOI BEJIMYHUHBI;

coO0/1aTh MpaBuUiia TEXHUKK 0€301aCHOCTH TIpH padoTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, AMHAMOMETp, COOOMIAIOUIMECS COCYIbI, OapoMmeTp,
phIYar, MOJIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKkTepu30BaTh MPUHIUMBI JACWCTBUS HU3YYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
MOJIINITHAKH, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, APEOMETP), UCTIONB3YS 3HAHHS
0 CBOMCTBaX (PU3NYECKUX SBICHUHN U HEOOX0AUMbIe (PU3NIECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  NpUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  MpPUMEPax)
MPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKHX 3HAHUNW B IOBCEJHEBHOU
KU3HU A7 obecriedeHusi 0€30MacHOCTH TP OOpallleHnH ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3/I0POBbS U COOIIOICHUSI HOPM
HKOJIOTMYECKOTO MOBEIEHUS B OKPYKaIOILEH Cpeae;



OCYIIECTBJISITh OTOOpP HWCTOYHWKOB wuHpopManuu B HVHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM [IOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUW W MNYTEM CPABHEHUA PA3JIMYHBIX HCTOYHUKOB BBIJICIISTH
uHpopMaIMIo, KOTOpas SBJISETCS IMPOTHBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOMU;

WCIIOJIH30BATh MPHU BBITIOJHEHUN YUEOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
TUTEPATYPY (HPU3UIECKOTO COMICPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu HMurepHer, BimameTte NpuUEMaMU KOHCIIEKTUPOBAHUSA  TEKCTAa,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC KpaTKHUE MHUChbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIU (HU3UIECKOTO COACPIKAHUS, B TOM
qyucie myOaIuyHo JIeJaTh KpaTKUEe COOOIIEHUS O Pe3yabTaTaxX MPOCKTOB WIIH
y4eOHBIX HCCJEAOBAHUM, IIPH 3TOM I'PaMOTHO HCIIOJb30BaTh W3YYEHHBIN
MOHSATUMHBIA ammapar Kypca (HU3UKH, COMPOBOXIATh BBICTYIUICHUE
MpE3EHTALUE;

MPU BBINOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUU paclpeneisiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJa4yaMu,
CIICAUTh 3a BBINOJHCHUEM IIJJaHAa JCHCTBMH, aJ€KBATHO OILICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATCIBbHOCTb  TIPYNIbI, BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMOJICICTBUE, YUUTHIBAsI MHECHUE OKPYKAIOIIHX.

K koniy oOydyenus B 8 kjacce mpeaMeTHbIe pe3ysibTaThl HA 0a30BOM
YPOBHE JIOJDKHBI OTpakaTb COPMHUPOBAHHOCTh Y OOYYaIOIIUXCS
YMEHHUM:

VCIIOJIb30BATh MOHSTHS: MACCa U Pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbI€ COCTOSHUS BEIIECTBA, KPUCTAJUIMUYECKUE U
aMmopdHble TeNla, HACHIIIEHHBIH M HEHACBIINICHHBIM Tap, BIAXHOCThb
BO31yXa, TEMIIEpAaTypa, BHYTPEHHSAS DJHEPrus, TEIUIOBOW JIBUTATEb,
BJIEMEHTAPHBIA JIEKTPUUYECKHUM 3apsi]l, JIIEKTPUYECKOE T0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKU, TIOCTOSIHHBIN JICKTPUYECKUN TOK, MArHUTHOE TIOJIE;
pazinuath SBJICHUS (TETUIOBOE pacIIMpeHue M CKaTHhe, Terionepenaya,
TEIJIOBOE PAaBHOBECUE, CMAUYMBAHUE, KANWJUISPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpUCTaJUIM3aius (OTBEpJeBaHUE), KUIICHHUE,
TerJIonepeaaya (TETUIONIPOBOHOCT, KOHBEKIIMS, W3JIy4YCHUE),
BJICKTPU3AIMS TEJ, B3aUMOIAECUCTBHUE 3aps/IOB, NEHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHMCTBUE MArHUTOB, JCHCTBHUE
MarHMUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMArHuTHAsT UHIYKITUS)
[0 OINKWCAaHWIO MX XAPAaKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;



pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX  SBJICHUHA B
OKPYXKAIOIleM MHpEe, B TOM 4YHCIEe (PU3NYECKHE SIBICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE W KANWUIIPHBIE SBICHHS B IPUPOJE,
KpUCTAJIbI B mpupoie, wuzinydeHwe ColHIA, 3aMep3aHue BOJOEMOB,
MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsS, CHETa, DJICKTPHUCCKHE
SBJICHHSI B aTMocdepe, AIEKTPUUECTBO >KUBBIX OPTraHU3MOB, MAarHUTHOE
noJie 3eMJiu, Apeid moirocoB, pojib MArHUTHOTO TIOJIS 1J151 )KU3HU Ha 3eMJIe,
NOJISIPHOE CHUSIHUE, TNPU HSTOM NEPEBOAUTH MPAKTUYECKYHO 3a71a4yy B
yueOHY10, BBIACNSTH CYIIECTBEHHbIE CBONCTBa (NMPU3HAKH) (PU3MUECKHUX
SIBJICHU;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA T€I M (PU3MUYECKUE SIBJICHUS, UCIIOIb3YS
busnueckre BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSSI DHEPTHUs, KOJIUIECTBO
TEIUIOTHI, yJEJIbHAsg TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAsA TEIUIOTa
IUTABJICHMS, YJIeJbHAsl TEIJIoTa NapooOpa3oBaHMs, YJedbHas TeIioTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJE3HOro JEHUCTBUSI TEIUIOBOM
MAIIIMHBI, OTHOCUTEIbHAS BIAKHOCTh BO3yXa, JIEKTPUUECKUH 3apsi1, CUJIa
TOKa, DJJEKTPUYECKOE HaINpsHKEHHUE, CONPOTUBICHUE MPOBOJHUKA,
yAEIBHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta U MOITHOCTD AJIEKTPUUECKOTO
TOKa), MpPU OMNHCAHUU TMPABWIBHO TPAKTOBaTh (U3MUECKUI CMBICIT
UCIOJIb3yEeMbIX BEJIMYMH, 0003HAUCHUS U €UHUIIBI (PU3MUYECKUX BETUYHH,
HaxoAUTh (DOPMyJIbI, CBSI3BIBAIOIINE MAHHYIO (DU3UUYECKYIO BEJIMYHMHY C
IPYTMMH BEJIMYMHAMHU, CTPOUTH TpadUKd HU3YUYEHHBIX 3aBUCUMOCTEU
(M3UIECKUX BEIIMYUH,

XapaKTepu30BaTh CBOMCTBA TeJ, (DU3UYECKUE SIBJICHUS M IPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEopuu
CTPOCHHSI BEIIECTBA, MPUHIIUI CYNEPHO3UIIUM TO0JIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsija, 3akoH Oma JiJIsl ydacTKa IeMuy, 3aK0H
Jxoyns—JleHua, 3aKk0H COXpaHEHHUs SHEPTUU, TIPU 3TOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKECHUE;
OOBSICHATh (PUBMYECKUE MPOLIECChl M CBOMCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapPAKTEpa: BBISBISATH
MIPUYHHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHHE M3 1—2 TOTHYECKHUX
IaroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DM3UYECKUX SIBICHUMH,
(Gu3HUEeCKNX 3aKOHOB HJIH 3aKOHOMEPHOCTEH;

peuiath pacuy€THhIE 3aJadyd B 2—3 JEUCTBHS, WCIOIB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHallM3a
YCJIOBUSL 3a/laud 3alUChIBATh KPATKOE YCJIOBHUE, BBISIBISATH HEIOCTATOK
JAHHBIX JJIS PpeIIeHUs 3a/add, BBIOMpATh 3aKOHBI U (HOPMYIIHI,



HEeoOXOoauMbIe il €€ pelIeHUs, NPOBOAUTH PACUYETHl M CpPaBHUBATH
MOJIy4€HHOE 3HauUeHne (PU3NYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(U3NYECKUX METO/IOB, HCIONb3Ys OMUCAHHE HWCCIIECIOBAaHUS, BBIJCIATDH
IpoBepsAeMOe MPEANOJIOKEHUE, OILEHUBATh MPABWIBHOCTh TOPAJKA
IIPOBEJICHUS UCCIIEOBaHUS, 1€NIaTh BHIBObL;

MPOBOAWTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
($u3nYeCKUX CBOMCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUIMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMrnepaTypbl, CKOPOCTH MPOLIecCa OCTHIBAHUS U
HarpeBaHWs TpPU HU3IYYEHUH OT LBETa H3Iyyaromied (MOrJIONIaronieil)
MOBEPXHOCTH, CKOPOCTh MCHApEHMsI BOJBI OT TEMIEPATyphl KUJIKOCTU U
IJIOMAaM €€ TMOBEPXHOCTH, OJJIEKTPU3AUs TEI U B3aUMOJCHCTBUE
AIIEKTPUYECKUX 3aps0B, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHWTOB,
BU3YyaJIu3allksl MarHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJsI Ha MPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBa DJIEKTPOJABUTATENII IOCTOSHHOIO TOKa): (HOpMyJIupoBaTh
MIPOBEPSIEMbIE MPEINOJIOKEHUS, COOMPATh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMMCHIBATH XO/I OTBITa U (POPMYITHPOBATH BHIBOIBI;
BBITIOJIHATD MIPSIMbIE U3MEPEHUSI TEMITEPATYPhl, OTHOCUTEILHOM BIIaKHOCTH
BO3[yXa, CHJBl TOKAa, HAMPSOHKCHHs C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JAaTYMKOB (PU3UYECKUX BEIUYHH, CPABHUBATH PE3yJIbTaThl
U3MEPEHHH ¢ y4ETOM 3a/laHHOM aOCOIOTHON MOTPEIIHOCTH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
ApPyrol ¢  UCHOJb30BAaHUEM NPSAMBIX HU3MEPEHUN  (3aBUCHMOCTD
COTIPOTUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAN TONEPEYHOTO
CEUCHUS U YIECIBHOTO COTIPOTHBIICHHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYIIEr0 4epe3 MpPOBOAHMK, OT HANOpPsDKEHUS Ha  MPOBOJHMKE,
UCCIIEIOBAaHUE TIOCJIEI0BAaTEIbHOTO U  MapajljIeIbHOTO  COEIMHEHUI
MPOBOJIHUKOB): IJIAHUPOBATh HCCIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBITIONHATh HM3MEpPEHUs, CIeays TMPEAIOKEHHOMY TIUIaHy, (UKCHPOBATh
pE3yNbTaThI MOJYYEHHOM 3aBUCUMOCTH B BUE TaOJIUIl U TpadUKOB, Ie1aTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIIeI0BAHMUS,;

MPOBOANTh KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BeTUYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COIMPOTUBJICHHE TPOBOJHUKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOUpAaTh
AKCIIEPUMEHTATIBHYI0 YCTaHOBKY, CJIEAysl MPEAJIOKEHHON WHCTPYKIIUHU, U
BBIUMCIISITH 3HAUCHNE BETHMUNHBI,

coOJI0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPH padoTe ¢ 1ab0paTOpHBIM
00opyI0BaHUEM;



XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOI Ha UX ONMUCAHUS (B TOM UHKCIE: CUCTEMA
OTOIUJICHUS! TOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUUECKOW DHEPrUH, JIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelbHbIE  AJIEKTPONPUOOpPHl  (IpHUMEpHI), JIIEKTPUYECKHE
MPEeIOXPAaHUTENH, JIEKTPOMATHUT, JIEKTPOABUTATENh TOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHMS O CBOMCTBAX (PU3UYECKUX SIBICHUN W HEOOXOIUMBIE
du3nyuecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIIbHbBIE
prOOPHI IO CXEMaM U CXEMaTHUYHBIM PUCYHKaM (KHIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CrOpaHUs,
AJNIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI JJIEKTPUYECKUX IIenel ¢
MOCJIEIOBATEIBHBIM U TTApAJICIBHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHbIE 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh HHGOPMALMIO O  MPUMEPaX)
MPAKTUYECKOTO HCIOJBb30BaHUA (PU3MYECKHX 3HAHUW B TOBCETHEBHOU
KU3HU JIJ1s1 oOecriedueHust 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamMu u
TEXHUUYECKUMU YCTPONCTBAMH, COXPAHEHHUSI 3/10POBbs U COOJIIOJICHUSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYIIECTBIISITh TOMCK HMHPOpPMAIMH  (PU3UIECKOTO  COACpKAHUSI B
WuTepHeTre, Ha OCHOBE HWMEIOLIUMXCS 3HAHUW M MYyTEM CpaBHEHUS
JIOTIOJTHUTENIBHBIX KICTOYHUKOB BBIACISATH HHPOPMAIIHIO, KOTOPAS SIBIISIETCS
IPOTUBOPEYUBOUN WITM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BATh MPHU BBHIMIOJHEHUN YUCOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JIUTEpaTypy (HU3HMUECKOro CoAepKaHusl, CIIPaBOUYHbIE MaTEPHUAIIbI, PECYPCHI
cetu HMuTepHeT, BiIaAeTh NpUEMaMH KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
co3/1aBaTb COOCTBEHHbIE NMHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHMUS,
0000mass wuHPOpMAMIO W3 HECKOJIBKMX HCTOYHUKOB (PU3HMIECKOTO
COJIEpKaHUS, B TOM YMCIIE MyOINYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM
WJIH UCCIIEIOBATENLCKOM e TEIBHOCTH, TIPU 3TOM IPaMOTHO HCIIOIH30BaTh
M3YYEHHBI TMOHSATUMHBIN ammapaT Kypca (U3HKH, COIMPOBOXKIAThH
BBICTYIUICHUE TIPE3EHTaLIUEH;

MPU  BBHIMIOJHEHWN YYEOHBIX TPOEKTOB M HWCCICIOBAHUN (PU3NUECKUX
MPOIIECCOB pacTpeAesaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMH, CJICIUTH 3a BBIMOJHCHWEM IUTaHA JACHCTBHUMA U
KOPPEKTUPOBAaTh €ro, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIA] B
JeSITeTbHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aWMO/ICHCTBUE,
MIPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHMIUKTHI.



K xoHniy oOyuenust B 9 kij1acce npeMeTHbIE pe3ynbTaThl HA 0a30BOM YPOBHE

JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIMA:

WCMOJIb30BaTh IOHATHUSA: CHCTEMA OTCYETAa, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXaHMUYECKOTO IBMXKEHUS, nedopmarus
(ympyrasi, miacTU4eckas), TPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KHU, LEHTP THKECTH, a0CONIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPIOTO TEJa, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK H YIBTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJIa
ANEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JajJbHO30PKOCTbD,
CHEKTPhI UCITYCKaHUsS U MOTJIOLIEHUs, anbda-, 0eTa- U raMMa-u3aydeHus,
U30TOIIbI, SIAEPHAsI SHEPTETUKA;

paziuyath SIBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBIDKCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEITHOE JBUXKEHHUE, CBOOOJHOE
MaJICHUE TEJ, PABHOMEPHOE JBMXEHHUE IO OKPY>KHOCTH, B3aUMOJECHCTBUE
TE€J, PEaKTUBHOE JBIKEHUE, KOJIeOATEIbHOE NBIXKEHHE (3aTyXaroliue u
BBIHY>K/ICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAKECHUE
3ByKa, MPSIMOJIMHENMHOE PACHPOCTPAHECHHE, OTPAKECHUE M MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOro cBeTa B
CIIEKTP W CIIO)KEHME CIEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETA,
€CTECTBEHHAs1 PaJIMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO0 CHEKTpa
U3IIYYEHUS) 110 ONHUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh TMPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHUS B MPHUPOJIE:
MPUJIUBHI U OTJIUBBI, ABUKeHUE TuiaHeT COJIHEUHOUW CUCTEMBI, PEaKTUBHOE
JIBIKCHUE OJKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHHE, CEMCMUYECKUE BOJHBI, I[yHaMH, 3XO, IBETa Tel,
ONTHYECKHUE SBJICHUS B MPUPOJE, OMOJOTUYECKOE JCHCTBUE BUIUMOTO,
yabTPaUOIETOBOIO W  PEHTICHOBCKOTO M3Jy4YEHUH, €CTECTBEHHBIM
paauoOaKTUBHBIN (POH, KOCMHUYECKHE Jy4d, PaJUOAKTUBHOE H3ITyUYCHHE
MPUPOJHBIX MHUHEPAJIOB, JEUCTBUE pPAJUOAKTUBHBIX HW3JIYYEHUNU Ha
OpraHu3M 4eJIOBEeKa), MPH STOM IMEPEBOAUTH MPAKTHUECKYIO 3aJady B
yueOHYI0, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKH) (PU3UUECKHUX
SIBIICHU;

OTMUCHIBATh U3YYCHHBIC CBOMCTBA T€J U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
¢usnuecknue BEIWYUHBI (CPEOHSE W MTHOBEHHAs CKOPOCTh Tella MpH
HEPaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, TMEpPEMEIICHHE, MyTh, YIJIOBas
CKOpPOCTb, CHJIa TpPEHMS, CHJIa YNPYTOCTH, CUJA TIKECTH, YCKOPEHUE
CBOOOJHOrO TaJIeHUs, BEC Tejla, HUMIYJbC Tela, HWMIYJIbC CHIIBI,



MexaHu4yeckas paboTa M MOIIHOCTh, MOTEHLMAJbHAs SHEPrusi Tena,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHUUAIbHAS SHEPrUs CKaTOU
IPYKUHBI, KHHETUYECKasl SJHEPT U, MOJIHASI MEXaHUYECKasi SHEPI U, [IEPUOJT
M 4YacToTa KoseOaHuil, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKAa3aTelb MPEIOMIIEHUS CpeIbl), MPU OMUCAHUU
MPAaBWJIBHO TPAaKTOBAaTh (DU3HMUECKUN CMBICT HCIOJIb3YEMBIX BEIWYHH,
0003HAaUYEHHUA W €IUHUILBI (U3NYECKUX BEIUYMH, HAXOIUTH (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C JPYTMMH BEIUYMHAMM,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS U IPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHHUs SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHIMUI CYNEPIO3ULIHMH CHJI, NPUHUUI OTHOCHTEIBHOCTH [ 'amuies,
3aK0Hbl HBIOTOHA, 3aKOH COXPAaHEHHs HUMITYJIbCA, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIAEPHBIX PEaKUUsX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOLECChl M CBOICTBA TN, B TOM YHCIE U B
KOHTEKCTE CUTyallMii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTUYECKUX
1aroB C Omnopol Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUMH,
(pU3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEM;

pelath pacu€THbIE 3aja41 (OMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCTIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKUE BEIUYMHBL: Ha
OCHOBE aHaJIM3a YCJIOBHS 33]1a4M 3alMCBIBATh KPATKOE YCIOBHE, BBISIBISTH
HEJIOCTAIONINE WJIM M30BITOUHBIE TaHHbIE, BBIOUPATh 3aKOHBI U (hOPMYJIbI,
HEOOXOAMMBIE Ul pEIIeHMs, MPOBOJUTH pPAcuy€Tbl M  OICHUBATH
PEATUCTUYHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BEJTMYMHBI,
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOKHO PpEUIUTh MPU MOMOIIU
(u3NYeCKUX METO/IOB, MCIONb3ys OMHCAHME HCCIEIOBAHMS, BbIICIATH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLIEHUBaTh MPABWIBHOCTH MOpsIKa
MPOBEICHUSI  UCCJENOBAHMS, JellaTb BBIBOJbI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

IPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WIH
(¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUsI HSHEPTUM, 3aBUCHUMOCTh MEpHOAa KOJEOAHUU MPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a U KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTb OT
aMIUTATYbI MAJIBIX KOJIeOaHUM, MPSIMOJIMHENHOE pacpOCTpaHEHUE CBETA,
pa3joxeHue Oeoro cBeTa B CIEKTP, U3yYEHHE CBOMCTB M300pa)KEHUS B
IJIOCKOM 3€pKajie U CBOMCTB H300pa)K€HUs MpeaMeTra B coOHparouien



JWH3e, HAOIIOJCHHE CIUIONIHBIX W JIMHEHYATBIX CIIEKTPOB H3ITyUYCHUS):
CaMOCTOSITENIFHO  COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
000pyIOBaHUs, ONMCHIBATh XOJI OTBITA M €TI0 Pe3yIbTaThl, (HOPMYIUPOBATH
BBIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, Ompeaenss
CpeqHee 3HA4YCHHE W3MEPSIeMON BeTMYMHBI ((POKYCHOE pacCTOSHHE
coOuparomeld JTUH3bI), OOOCHOBBIBATH BBIOOP CHoOCO0a H3MEPEHUs
(M3MepUTENBHOTO TTPUOOpPA);

NPOBOJUTh HCCIEAOBAaHUE 3aBUCHUMOCTEH (U3WUECKUX BEIUYHH C
MCIOJIb30BaHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHU MPU
PaBHOYCKOPEHHOM JBIJKCHUM 0€3 HayaJbHOM CKOPOCTH, Tepuoja
KOJIeOAaHUI MaTeMaTHYeCKOrOo MAasTHUKA OT JJTMHBI HHUTH, 3aBUCHMOCTH
yria OTpa)K€HUsl CBETa OT yrja MaJeHUs W yria MpeloMJIeHHs] OT yria
NajeHus): IUIAHUPOBATh HUCCIIEIOBAaHUE, CAMOCTOSITEILHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ylbTaThl IMOJYYCHHON 3aBHCHMOCTH
bu3uYeCKUX BEIWYUH B BHUAEC TAaOMUIl M rpadUKOB, JI€JIaTh BBIBOJBI IO
pe3yJsibTaTaM MCCIEI0BAHNUS;

IPOBOJNUTh KOCBEHHBIE HW3MEpEHUs] (U3NYECKUX BEIUYMH (CpenHss
CKOPOCTh U YCKOPEHHE TeJIa IPU PABHOYCKOPEHHOM JABUKCHUU, YCKOPEHHE
CBOOOMHOTO TmMajeHusi, >XECTKOCTh MPYXUHBL, KOIPPHUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHudeckass padoTa M MOUIHOCTb, YacTOTa U IEPUOJ
KOJIe0aHUII MaTeMaTH4eCKOro W MNPYKUHHOTO MAsTHHUKOB, ONTHYECKas
cuia CcOOMparIIe JMH3bI, PAJUOAKTUBHBIN (OH): TJIAHUPOBATH
U3MEpEHHs, COOMpaTh DKCIEPUMEHTATBHYIO YCTAaHOBKY M BBITIOJHATH
W3MEpEHUs, CIeAys MPEeANoKEHHOW WHCTPYKIHMH, BBIYUCISATH 3HAYCHHE
BEJIMUMHBI U aHAJTM3UPOBATH MOJIyYEHHBIE PE3YNIbTaThl C YUETOM 3aJaHHOU
MIOIPEITHOCTH U3MEPEHUN;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPpHU paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

pa3nauyaTh OCHOBHBIE NPHU3HAKKM M3YUYEHHBIX (U3NYECKUX MOJENeH:
MaTepuagbHas TOYKa, aOCOIIOTHO TBEPAOE TEJO, TOUYCYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JTMH3a, ITaHeTapHask MOJIENIb aTOMa, HYKJIOHHAsI MOJIENb
aTOMHOTO $/1pa;

XapaKkTepu30BaTh MPUHIUMBI JACUCTBUA HW3YYEHHBIX MpPUOOPOB WU
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAHHUA (B TOM YHCIE:
CIUIOMETp, NATYMKH TOJIOKEHHUsS, PACCTOSHUA M YCKOPEHHS, pPaKeTa,
9XOJOT, OYKH, TMepHucKom, (oToanmapar, ONTUYECKHE CBETOBOJPBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCMONB3Yysd 3HAHHUS O



CBOMCTBaX (U3MYECKUX SABJICHHUM U HeoOXxoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMATUYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX MPHUOOPOB U TEXHOJIOTUIYECKUX MPOIIECCOB MPHU
pElIEHUN Y4YEOHO--TIPAaKTUYECKUX 3aJad, ONTHUYECKUE CXEMbI IS
IOCTPOEHUS U300paKEHU B IIJIOCKOM 3epKajle U coOUparouiei JuH3e;
OPUBOIUTH  MpPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPax)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUM B TOBCEIHEBHOI
KU3HU JUIs obecriedeHns 0e30MacHOCTH MPU OOpallleHuu ¢ NMpubdopamMu 1
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHMSI 3/10POBbs U COOJIIOJICHUS] HOPM
HKOJIOTMYECKOTO MOBEJCHUS B OKPYKaIOILEH CpeLE;

OCYIIECTBIISITh TOMUCK HMHPOpPMAIMH  (PU3UYECKOTO COJCpNKAHUSI B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS MOMCKOBBIN 3allpoC, HAXOAUTh
MyTHA OTMPEENICHUs JOCTOBEPHOCTH MOTYYCHHON MH(POPMAIN Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJHUTEIbHBIX HICTOYHHUKOB;

UCIIOJIb30BaTh MPHU BHINOJHEHUHU YUYE€OHBIX 3a/laHUi HAYyYHO--TIONYJISIPHYIO
JIUTEepaTypy (HPU3HMUECKOro CoAepKaHusl, CIIPaBOYHbIE MaTEPHAIIBI, PECYPCHI
cetu UMuTepHer, BiIaAeTh NpUEMaMH KOHCTIEKTHPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOpPMAIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COJEPKAHUSA,
MyOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHOW HIIM UCCIEA0BATEIbCKOM
ACSITENbHOCTH, TPH O3TOM TPaMOTHO  HCIONB30BaTh  HM3yYEHHBIN
HNOHATUMHBIM amnmapar Hu3y4aemoro pasjena (U3MKH U CONpPOBOXKAAThH
BBICTYIUIGHHE TMIpe3eHTalue ¢ Yy4éToM OCOOEHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO YacoB CnucoK HTOroBbBIX Cnocod
Mpakr DJIEKTPOHHBIE IUIAHUPYEMBbIX OLIEHKH
Ne KonTpo HYCCKH (uudposbie) Pe3yJbTaTOB C MTOIOBBIX
HanmenoBanmue pa3aesioB u
n/n Bcero JbHbIE e o0pa3oBaTe/ibHBI | YKa3aHHMeM 3TAIOB UX IVIAHUPYeM
TeM MPOrpaMMbl
padoThI padort e pecypchl (opmupoBanus BIX
bl pe3yabTaToB
Pa3znen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYKAKIIET0 MUPa
bubnuoreka [IOK | Hcnonb3osars nonsTus: YcrHbliionpoc;
11 ®dusuka - HayKa O PUPOJIe 2 https://m.eds00.ru/7 | ¢usnueckue u xumudeckue pelenue
SIBIIEHUSI, HAOIOACHUE, PaCHCTHRIX U
f4167194 Ka4yC€CTBCHHBIX
OKCIICPUMCHT, MOJCIIb, samas
bu6moreka LIOK TUIIOTE3a, €AUHULIBI HpaKT’I/I‘IeCKaﬂ
1.2 ®U3NYECKUE BETMUNHBI 2 1 https://m.eds00.1u/7 | pusuueckux Benmanss; pa6ota
1416194 PAacro3HaBaTh NPOABIECHHE
BI/I6HI/IOTCKa HOK H3Yy4YCHHBIX (1)I/ISI/I‘ICCKI/IX
EcrecTBeHHOHAaYUYHBIN METO i
SBJICHUHU B OKPYKAKOIIIEM MUPEC
1.3 2 1 https://m.edsoo.ru/7 cr;)y HHIEM MHDE,
IIO3HaHUA 416194 B TOM 4HCIIE€ (PUBUUECKUE
— SIBJIEHUS B IIPUPOJIE: IPUMEPBI
JBHUXKCHUS C pa3HI/I‘IHI)IMI/I
CKOpPOCTSIMH B JKABOH U
HEXUBOMU NIPUPOJE, IPOBOJUTH
VToro 1o pasueny 6 OIIBITHI IO HAOJTIOICHUIO

Paspnen 2. [lepBoHaya/ibHbIE CBEICHUS] 0 CTPOCHUH BELECTBA

¢bu3uUecKuX SIBICHUN WIH
(U3UIECKUX CBOMCTB Tel:
(opMyIHPOBaTH IPOBEPSEMBIE
MPEANOIOKEHUSL.
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bu6mmoreka [JOK
2.1 Crpoenue BeriecTBa 1 https://m.edsoo.ru/7
1416194
JBuxenue u bubnnorexa [IOK
2.2 B3aHMOJICHCTBHE YACTHUI] 2 https://m.edsoo.ru/7
BEIIleCTBa 1416194
bu6mmoreka [JOK
ArperatHble COCTOSTHHS
2.3 eme 2 https://m.edsoo.ru/7
pethectsa £416194
Wroro no pazneny )

Paznen 3. /IBu:keHue U B3aMMOJeiicTBHE TeJl

3.1

MexaHuuecKkoe IBHKECHHUE

bubmuorexa [JOK
https://m.edsoo.ru/7

1416194

Hcnonb30BaTh HOHSTHS: aTOM,
MOJIEKYJIa, arperaTHbIC
COCTOSIHHS BeIIecTBa (TBEpIoE,
JKUJIKOE, Ta3000pa3Hoe,
pa3nugats siBieHus (nuddys3us,
TEIJIOBOE JIBUKEHHE YACTHII
BEILIECTBA, TPOBOAUTH OIBITHI
10 HaOJFOICHUIO (PI3UUECKUX
SIBJICHUH MITH (PU3NUECKUX
CBOWCTB TeJI: (POPMYITUPOBATH
IIPOBEPACMBIC IPEATIOTIOKECHU,
coOupaTh YCTAaHOBKY U3
MIPEUI0KEHHOTO 000PYAOBaHMUS,
3aMKCBhIBATH XOJI OMBITA U
(bopMyITMpOBaTH BHIBOJIH;

Mcnonp30BaTh IMOHSTHS:
MCXaHHYCCKOC JTBHXKCHUC

(paBHOMEpHOE, HEPABHOMEPHOE,
MIPSIMOJIMHEWHOE ), TPACKTOPHS;

3.2

3.3

Huepnus, macca, IIIOTHOCTh

Cuna. Bunsr cun

Uroro no pazneny
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bubmnoreka [IOK
https://m.edsoo.ru/7
416194
bubmuoreka [IOK
https://m.edsoo.ru/7
416194

pa3iIu4aTh SBICHUS
paBHOMEPHOE JIBHKEHUE,
HEpaBHOMEPHOE JIBI)KEHHE,
WHEPUHS; UCHIOIB30BATh
NOHATHS: PAaBHOACHCTBYIOLIAS
cuia, nedopmaitus (ynpyras,
IUIACTUYECKast), HEBECOMOCTb,
cooO1Iaronecs cocy sl
pacIio3HaBaTh NPOSIBIICHHUE
N3YyYEHHBIX PU3MUECKUX
SIBJICHUI B OKPY’KalOIIeM MUpE, B
TOM 4HCIIe PU3HIECKUE SIBICHUS
B IIPUPO/IE: TPUMEPHI JBIKEHUS
C pa3JIMYHBIMH CKOPOCTSIMH B
PKUBOW M HEXXMBOII IpUpoJE,

JIEHCTBUE CUJIbI TPEHUS B

YcrHsbliionpoc;
pelieHue
pacueTHBIX U
Ka4eCTBEHHBIX
3a1ad4,
[IPaKTUYECKast
pabota

VYernbliionpoc;
Pemenne
pacyeTHBIX U
Ka4yeCTBEHHBIX
3aj1ad,
TIpaKTHYECKast
pabota
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Pa3nen 4. /laBjeHue TBEPABIX TeJl, JKUAKOCTEl U ra3oB

41

4.2

4.3

4.4

Hasnenue. [lepemaua
JIaBJICHUS TBEPJBIMU TEJIAMHU,

KUIKOCTAMU U radaMu

I[aBJ'IeHI/Ie KUIKOCTHU

ATMOcC]epHOe 1aBieHne

JleicTBHE KUAKOCTH U ra3za

Ha [IOIPY>KEHHOE B HUX TEJO

Uroro no pazneny

3

21

bu6mmoteka [IOK
https://m.edsoo.ru/7

1416194

bubmmoreka [IOK
https://m.edsoo.ru/7
1416194

bu6nunorexa [JOK
https://m.edsoo.ru/7
1416194

but6mmoreka [JOK
https://m.edsoo.ru/7

1416194

IPHUPOJIE U TEXHHUKE; ONUCHIBAT
M3YYCHHBIC CBOIICTBA TEIN U
¢u3nuecKue SBICHHS, HCIIONIb3Y S
(bu3nYecKre BETHYHHBI;
pemaTh pacy€THbIC 3a1a4n B 1—
2 nefCcTBHS, HCIIOJIb3YSI 3aKOHEI
1 (hOPMYJIBL, CBA3BIBAIOIINE
(bu3nYeCcKre BETHYHHBI;
peuiaTh pacyETHbIC 3371241 B 1—
2 AeicTBHS, UCTIONB3YS 3aKOHBI
1 (HOPMYJIBL, CBA3BIBAIOIINE
(bu3nveCcKre BEIUUNHBL,
HCIO0JIb30BAaTh MIPU BBIMTOJIHCHUN
y4eOHBIX 33/IaHUIl HAy4HO--
HOIYJSIPHYIO JTIUTEPATYPY
(br3uYecKOro coaepKaHusl,
CIIpaBOYHBbIC MaTEpUaJbI,
pecypcbl ceti MHTEpHET;

Paznuuars siBneHus: nepenava
JaBJICHUS TBépI[I)IMI/I TCJIaMH,
JKUAKOCTSMH U Ta3aMH,
aTMoc(epHOe aBIcHHUE,
IUTaBaHHUE TEJI; yCTaHABIUBATh
BIHSHHE aTMOC(epHOTO
JaBJICHUS Ha JKUBOH OpraHusm,
TUTaBaHHUE PBIO, IPU 3TOM
MEePEBOJIUThH NPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BBIJIENATh
CYLLECTBEHHbIE CBOMCTBA
(mpu3HAKK) GUINIECKUX
SIBJICHUI; XapaKTepHU30BaTh
CBOWCTBA TeJI, PU3MUECKHUE
SIBJICHUS U IPOLIECCHI,
HCTIONB3YS IIPaBHIa CIOKEHUS

VYernbliionpoc;
pelieHue
pacyeTHbIX U
KayeCTBEHHBIX
3azad4,
MpaKTHIecKast
pabota
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Paznen 5. PaboTa u MolmHOCTD. JHeprusi

5.1

Pabora 1 MomHocTh

bu6nunotexka [IOK
https://m.edsoo.ru/7

1416194

5.2

5.3

HpOCTBIC MEXaHHU3MbI

Mexannueckast 3HEpIrust

bubmunorexa [IOK
https://m.edsoo.ru/7
1416194
but6mmoreka [JOK
https://m.edsoo.ru/7
1416194

CHJI, 32KOH COXPAaHEHUS
MEXaHUYECKOM SHEPIUH;

pemaTs pacuéTHble 3a0a4K B 1 —
2 NEeNCTBUs, UCTIONB3Ysl 3aKOHBI
u  GOpMyNBl,  CBS3BIBAIOIINE

(1)I/I3I/I'-ICCKI/IC BCIIMYMHBI;
MMpOBOAUTH npsAMbIC n
KOCBCHHBIC N3MEPECHUA

(U3NIECKUX BETHINH
MPOBOJIUTH UCCIICOBAHHE
3aBUCUMOCTH OJHOM
(U3UYCCKOM BETUIHHBI OT
JIPYro# ¢ UCTI0JIb30BaHUEM
MPSIMBIX U3MEPEHUIA; peliaTh
pacuérHble 3aiaun B 1-2
JICUCTBHS, UCIIOJB3YS 3aKOHBI U
(bopMyIIBI, CBA3BIBAIOIINE
bu3nYecKue BETUIHUHbI;
€03/1aBaTh COOCTBEHHBIC
KpaTKHE MMChbMECHHBIC M YCTHBIC
coo01IeH st Ha OCHOBE 2—3
WCTOYHHMKOB MH(QOPMAIUU
(bHU3MYIECKOro CoAepIKaAHUS;

Pazmiuate sBneHus:
paBHOBECHE TBEPABIX TEJ C
3aKpEIIEHHON OCBIO BPaLICHMUS],
HpeBpalECHUs MEXaHUUECKOH
SHEPrum;

0OBACHATH (HU3NIECKHE
SIBJIEHUS, IIPOLIECCHI U CBOICTBA
TeJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalun
MPaKTHKO-OPUEHTHPOBAHHOTO

VYcrablitonpoc;
pelieHne
pacyUeTHBIX U
Ka4eCTBEHHBIX
3ajad,
TIpaKTHYECKast
pabota
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Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO
[TPOIT'PAMME

12

68

12

XapakTepa: BBISIBISTh
NPUYHHHO--CJICACTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHUE 13
1-2 moruyeckmx IIaros;
OTIMCHIBATH U3YUCHHBIC
CBOMCTBA TeN U PU3NIECKUE
SIBJICHUSI, HCIIOb3YSI
(bu3uIeCcKne BEINIHHBI;

pemats pac4éTHbIe 3a1a4u B 1—
2 IefCTBHA, HCHONB3YsSI 3aKOHBI
1 (opMyIbl, CBSI3BIBAIOLIIE
¢bu3uIeCcKne BEINIHHBI;
MPOBOAUTH psIMbIe u
KOCBEHHBIC N3MEpEHUS
(bU3NYECKUX BETHYUH
MIPOBOANTD HCCIIECOBAHNE
3aBUCHMOCTH OJJHOH
(bU3UIECKON BETMIMHBI OT
JIPYTOH C HCTIOJIb30BAHUEM
IIPSIMBIX U3MEPEHU;

pemath pacuéTHbie 3a1a4u B 1—
2 JeCTBYSI, UCTIONB3Ysl 3aKOHBI
u  (GopMyibl,  CBS3BIBAIOIIUE
¢duznueckne BEJINYNHEI,
XapakTepu30BaTh  IPUHIIUIIEI
JISWCTBHS U3YYEHHBIX TPUOOPOB
U TEXHHYECKUX  YCTPOWCTB;
HPUBOJIUTH HPUMEPBI
MPAKTHYECKOTO HCIIOJIb30BaHHS
(bI3HIECKIX 3HaHUH B
TIOBCETHEBHOM JKN3HH;




8 KJIACC

KoauuecTBO Yacon CnHCOK HTOTOBBIX Cnoco0
J/IeKTPOHHBIE IVIAHUPYEMBIX Pe3yJIbTATOB  OLEHKH
No i/ HanmeHoBaHue pa3je/ioB u Kontpo ITpakTn (ungposbie) € YKa3aHHeM 3TafnoB UX HTOIrOBBIX
TEM IMMPOrpaMmabl Bcero JbHbBIC yecKue 06pa30BaTeJILHble (l)OpMI/IpOBaHPlﬂ IVIAHUPYEM
padoTsI padoTsI pecypcsl BIX
pe3yJabTaToB
Pa3nen 1. TerioBbIe siBJIEHUS
. Bubmuoteka ]_[OK Hcnonp30BaTh MOHATHS: Macca U VYcerHbiiionpoc;
CrtpoeHue u cBOMCTBa
1.1 7 https://m.edsoo.ru/7f pa3sMepsl MOJIEKYII, TEIUIOBOE pereHne
BCILICCTBA 4181ce JBMKEHHE aTOMOB U MOJIEKYII, PacCHCTHBIX H
— KAa4CCTBCHHBIX
aneFaTHLIe COCTOSHUS
3a/1a4,
BCHICCTBA, KPUCTAIIUYCCKUC i[ TPAKTHYCCKAst
amop(HbIe Tenzi, HACBIIIECHHBIN U paGora,
HCHACBIICHHbIN nap, BJIAXKHOCTb HpO@KTHa?I
BO3/yXa, TeMIeparypa, NEATEIBHOCTD
BHYTPEHHSSI SHEPTUs, TEIIOBOU
JABHUTATCIIb, pa3anaTb SABJICHUA
(TemoBOE paciupeHue u
CXKaTtue, Terionepeaaya,
TEIIOBOE PABHOBECHE,
BH6HHOTeKa HOK CMa4YMBaHHC, KaHI/IHHHpHLIe
1.2 TennoBble poneccs 21 1 5 https://m.edsoo.ru/7f

4181ce

SIBIICHUSI, UCTIApEHHE,
KOHJICHCAIIUsl, TIJIaBJICHHE,
KPUCTAJLTU3ALHUS
(oTBepacBaHmeE), KUIICHUE,
Terionepeiaya
(TeTUIONPOBOTHOCTH, KOHBEKIIHS,
M3JIyYeHne; Paclo3HaBaTh
MPOSIBJICHUE U3yYEHHBIX
(bu3nYeCKuX SBICHUAN B

OKpY’KaIoIIEM MUPE, B TOM YHCIIE
(dbu3nyeckre SIBJICHUS B IPUPOJIE:



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

MIOBEPXHOCTHOE HATSHKEHUE U
KalWUISIpHBIE SIBJICHUS B
NPUPO/JIE, KPHCTAIUIBI B IPUPOJIE,
nm3nydenne CoiHIa, 3aMep3aHne
BOJI0EMOB, MOpCKHE OpH3HI,
o0pazoBaHKe POCHl, TyMaHa,
WHes, CHETa; OINCHIBATh
W3Yy4YEHHbIE CBOWCTBA TEN U
¢bu3uIecKue SIBICHNS, HCIONb3YSI
¢bu3uIeCcKNe BEINIHHBI;
XapaKTepu30BaTh CBOWCTBA Tell,
¢bu3udIecKue BICHUS U
MPOLIECCHI, UCTIOJIb3Ysl OCHOBHBIE
TIOJIO’KEHHS MOJICKYJISIPHO-
-KMHETUYECKON TEOPUH CTPOCHHS
BEIIECTBA; OOBSICHITH
(bu3nyecKkue Mpoueccs u
CBOIICTBA TeJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYalUi MPaKTUKO-
-OpPUEHTHPOBAHHOTO XapaKTepa;
pemaTh pacyéTHBIC 3a/1a9H B 2—3
JIEWCTBHSA, NCTIOJIB3YSI 3aKOHBI 1
(hOpMyIIBI, CBS3BIBAIOIINE
¢u3nYecKne BEINIHHbI;
XapaKTepU30BaTh IPUHINIIBI
JIEWCTBHS U3yUYECHHBIX IPUOOPOB
1 TEXHUYECKUX YCTPOUCTB;
NPUBOMTH TPUMEPHI
MPaKTHYECKOTO UCIIOJIb30BAHUS
(bu3nYeCKnX 3HAHUI B
IOBCEIHEBHOM JKU3HH,

Hroro 1o pa3aeny 28

Pa3nen 2. DiaekTpuyecKue i MAarHUTHBIE SIBJIEHHSA




DNEeKTPUUYECKUE 3apsIbl. bubnnorexa [HOK

2.1 3apsoKeHHBIC TeNa U UX 7 1 https://m.edsoo.ru/7f
B3auMOJEiCTBIE 4181ce

bubmnoreka LIOK

2.2 TToctostHHBIH 20 7 https://m.edsoo.ru/7f
JNEKTPUYCCKUI TOK 4181ce

bu6mmoreka [JOK

2.3 MarHuTHBIC SIBJICHHS 6 15 https://m.edsoo.ru/7f
4181ce

DJIeKTPOMArHUTHASI brbmorexa LIOK

24 S— 4 https://m.edsoo.ru/7f
Ve 4181ce

Hroro o pazaeny 37

Hcnons3oBaTth MHOHSATHUS:
3JIeMEHTapHbIN JIEKTPUYECKUAN
3apsAn, — JJIEKTPUYECKOe  ToJe,
MIPOBOJHUKA U  JAUBJIEKTPHKH,

[IOCTOSIHHBIN 3JIEKTPUUYECKUN TOK,
MarHuTHOE  TMoje;  pas3iuyarh

SIBICHUS:  DJICKTPHU3AllUsl  Tel,
B3aUMOJICHCTBUE 3aps/ioB,
JIEHCTBUS DIIEKTPHYIECKOTO TOKA,
KOpPOTKOE 3aMBIKaHUE,
B3aUMO/ICHCTBHUE MarHuToB,
L[eﬁCTBPIe MAar"HuTHOro I10Ji1 Ha
MPOBOJHUK C TOKOM;

pacrio3HaBaThb TIPOSIBIICHAE
M3YYCHHBIX (PU3MUYECKUX SBICHUN
B OKpYXaloIIeM MHpPE, B TOM
YHcIe DJCKTPUICCKUE SBICHUS B
atMocepe, AIIEKTPUYECTBO
JKUBBIX OpPraHU3MOB, MAar"HuTHOC
noje 3emid, apeidd IOIICOB,
POIE MATHUTHOTO TIOJIS JJTS1 JKU3HU
Ha 3emJie, TMOJSIPHOE CUSHUE;
OIMMCBIBATHL U3YUYCHHBIC CBOICTBa
Tel ¥ (U3NYECKUE SBICHU,

UCTIONB3YS ¢br3nueckue
BEJTMYHHBI, XapakTepu3oBaTh
CBOHCTBa Teu, ¢buznueckue

SIBJICHUSI U TPOLIECCHI, UCTIONB3YS,
NPUHIOUI  CYNEPHO3UINN  TOJeH
(Ha KaYeCTBEHHOM YpOBHE), 3aKOH
coxpaHeHMs 3apsijia, 3akoH Oma
JuIi  y4acTKa  LeNu,  3aKoH
Joxoyns—Jlenna, 3aKOH
COXpaHEeHHs OJHEpPruM; pelarh
pacuérHpie  3amaun B 2-3
JICUCTBHUSI, MCIIOJIB3Ys 3aKOHBI U
(hopmyIBI, CBSI3bIBAIOILINE

VYernbliionpoc;
pelieHne
pacyeTHBIX U
KaueCTBEHHBIX
3ajad,
TIpaKTHYEeCKas
pabora,
MPOEKTHas
JIeSITeNBHOCTD



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

OBIIEE KOJIMYECTBO HACOB
I10 ITPOT'PAMME

68

14.5

¢duznueckue BEJIMYHHBI;
MPOBOJUTD NPSIMBIE U KOCBEHHbIE
n3MepeHus PU3NIECKUX BEITUIHH
MPOBOJIUTH UCCIIEJOBAHNE
3aBHCUMOCTH OJTHOM (PU3UUECKOI
BEJINYMHBI OT JAPYTOH C
HCTIONIb30BAHUEM TIPSIMBIX
U3MEpEHUN;

NPUBOANTH HPUMEPHI (HAXOAWTH
udopManMio 0  MpUMEpax)
MPaKTUYECKOTO  HCIOJIb30BAHUS
br3nIecKux 3HaHMH B
MIOBCEIHEBHON JKH3HU JUTST
obecrieueHnsi 0€30MaCHOCTH TIPH
oOpameHn ¢ mpubopamMu |
TEXHUYECKUMH YCTPOWCTBaMHU.




9 KUIIACC

Koaun4vecTBO 4acoB CnHCOK UTOTOBBIX Cnoco0
MpakTuu DJIEKTPOHHBbIE | TUIAHUPYEMBbIX OLIEHKH
Ne HaumeHoBaHue pa3iesioB KonTtposb [eckue (uudposbie) pe3yJibTaTOB € YKa3aHUEM HTOIOBBIX
n/n U TeM MpPOrpamMmmbl Bcero HbI€ padoThI o0pa3oBareib 3TANMOB UX IUVIAHHUPYe
padoThI HblIe pecypchbl (¢opmupoBanus MBIX
pe3yJabTar
OB
Pa3zgen 1. Mexannuyeckue siBJeHUSA
BI/I6J’[I/IOTCKa Hcnonp30BaTh NOHATHSA. CHUCTEMa
MexaHH4ecKoe ABUKEHUE U 10 1 [IOK oTcuéra, MarepualbHas  TOUKa,
11 CII0COOBI €r0 OIHCAHUS https://m.edsoo.r | Tpaekropus, OTHOCHUTEJILHOCTD
MEXaHHUYECKOTI'O JBHXKCHUA,
u/7t4laab nedopmarys (ympyras,
Bbubnuoreka IUTACTHIECKas), TpeHue,
HOK LHCHTPOCTPEMHUTCIIBHOC YCKOPCHUC,
12 B3aumoeiicTBre Ten 20 1 3 . HEBECOMOCTh M TIEpErpy3KH, LEHTP
https://m.edsoo.r ;
17£418426 TSOKECTH, aOCOJIIOTHO TBEPIOE TEIIO,
M LOCHTPp TAXKCCTU TBépI[OFO TCIa,
PpaBHOBECHUEC, pas3nyaTb ABJICHUA
(paBHOMEpHOE ¥ HEpaBHOMEPHOE
Hpi[MOJ'IPIHeﬁHOC JABUKCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBHXKCHUC, CBO6OJZ[HOC naacHue 1eil,
paBHOMEpHOE JIBUOKEHUE o
BH6HHOTeKa OKPYXKHOCTH, BSaHMOHGﬁCTBHG TECI,
13 3aKOHbBI COXPAHECHHS 10 1 3 HOK peaKTHBHOE JIBIKEHHE,
https://m.eds00.r | xonebarensHoe JBIKEHHE
u/7f41adab (3aryxarmomie H  BBIHYXKICHHBIC
KoneOaHMsl), PpE3OHAHC; pemHaTh

pacdérHble 3ama4uM (OIMpPAIOLIHECs
Ha cucteMy u3 2-3 ypaBHEHHH),
UCTIONB3Ysl 3aKOHBI W (OPMYJIBI,
CBSI3BIBAIOIINE ¢duznueckue
BEJINYNHEI, pacro3HaBaTh



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IPOOIIEMEI, KOTOpBIE MOJKHO
pELINUTh NPH NOMOIIN (U3HYECKUX
METOJIOB, HCHOJB3Ysl — ONHCaHHE
HCCIIe/I0BAHMS, BBIICIISAT
HpoBepsieMoe HPEATIONOKEHHE,
OLICHUBATh NPAaBUJIBHOCTH IMOPSIKA
MPOBEJICHUS MCCIICAOBAHUS, JIENaTh

BBIBO/IBL, UHTEPIPETUPOBATH
Pe3yIbTATHI HaOoIeHNni "
OIIBITOB;
Hroro no pazgeny 40
Paznen 2. Mexannuyeckue KoJ1e0aHUsI U BOJHBI
bubimoreka Hcnonb3oBats HNOHATUA: | YCTHBIN
[HOK MEXaHHYECKHE KOJIeOaHust i BOJIHBL, | OIPOC;

2.1 Mexannueckue KoneOaHus 7 3ByK, MH(pPa3ByK M YIbTpa3ByK, | DELICHHE
https://m.edsoo.r 3JIEKTPOMAarHUTHbIE BOJHBI, HiKayja | PaCICTHBIX H
u/7f41a4a6 3JIEKTPOMATHUTHBIX BOJH; | KAUeCTBEHHBIX

pasnuJaTh SABJICHUS:  OTpakeHwe | 3a4ad,
3ByKa; XapaKTepU30BaTh CBoiicTpa | [PAKTHYCCKA
Tel,  (QU3MYECKHE  SBIEHHA pabora,
MpOUECCHI, HCIIOJIb3Ys sakon | POCKTHAA
coxpamemms  omeprmm,  saxon | ASTTEIPHOCTD
BCEMUPHOTO TATOTEHHS, IPHUHIIAII
CYNEPIIO3ULIUKA  CHJI,  IPHHIHII
BubnmnoTeka OTHOCHTENBHOCTH [ anuiies, 3aKOHBI
MexaHnyecKue BOJTHEL 15(0)¢ HerooTOoHa, 3aKkOH  COXpaHEHus
2.2 8 UMITyIIbca; OOBSICHAT (HH3UYCCKHE
3Byx hitps://m.eds00.r IPOIIECCHl M CBOMCTBA TEN, B TOM
u/7f41a4a6

ypciae M B KOHTEKCTE CHTyaluit
MPAKTUKO - OPHUEHTHPOBAHHOTO
XapakTepa: BBISBISATh HMPUYHMHHO--
CIIE[ICTBEHHBIE  CBA3HM, CTPOUTH
0o0BsICHEeHHE W3 2—3 JOTHYECKHX
1aroB C ONOpOH Ha 2—3 N3y4YEHHBIX
CBOMCTBAa (DM3MYECKUX SBICHUMH,
(usmueckux 3aKOHOB WIn



https://m.edsoo.ru/7f41a4a6
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3aKOHOMEPHOCTEN pewiarthb
pacuéTHble 3ajaud (OMMUparoIUecs
Ha cHucTeMy H3 2-3 ypaBHEHHI),
UCTIONB3Ysl 3aKOHBI U (HOPMYIIBL,

CBSI3BIBAIOIINE ¢dm3myeckue
BEJIMYHHB; pacro3HaBaTh
npoOJieMbl,  KOTOpblE  MOXHO
pELINTh NPH NOMOIIN (U3HYECKUX
METOZOB, HCIIONB3Ysl OIHCaHUE
HCCIIe/I0BAHMS, BBIICIISAT
IpoBepseMoe HPEAIONOKEHUE,

OLICHUBATH MPAaBUJIBHOCTDL IOPsAAKaA
MpOBEACHUA UCCIICAOBAaHUs, ACIATh

BBIBOJIBI, MHTEPIPETHPOBATH
Pe3yNIbTATHI HaOJoIe N u
OIIBITOB;

Hroro no pazneny

Pa3nen 3. DiekTpoMaruuTHOE MoJie U

3.1

QHCKTpOMaFHI/ITHOG IIOJIC U
QJICKTPOMATrHUTHBIC BOJIHBI

15

JICEKTPOMArHUTHBIC BOJIHBI

bubnunoreka
LHOK
https://m.edsoo.r
u/7f41adab

OOBACHATH (PHU3HUECKIIE IPOIIECCHI
1 CBOWCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CUTyaluil
MPaKTHKO-OPUEHTUPOBAHHOTO
XapakxTepa: BBISBISATH IPUIHMHHO--
CIIEZICTBEHHBIE CBSI3H, CTPOUTH
00BsICHeHHE U3 2—3 JIOTHYECKUX
IIaroB C ONOPOit Ha 2—3 U3YUEHHBIX
CBOMCTBA (PU3MUYECKUX SIBICHUI,
(U3UIECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH; MCIOIb30BaTh
CXEMBI U CXeMaTHYHbIE PUCYHKH
N3y4YEHHBIX TEXHUYECKUX
YCTPOMCTB, N3MEPHUTEIILHBIX
pUOOPOB M TEXHOJIOTHYECKUX
MIPOIIECCOB IIPH PEUICHNH yIeOHO--
MIPAaKTUYECKHX 3a]1a9; CO3/1aBaTh

VcerHbIin
ompoc;
pemeHne
pacUeTHBIX U
Ka4eCTBEHHBIX
3a/1a4,
MpaKTHYeCKast
pabota



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

Wroro no pazueny

COOCTBEHHBIC MMCHMEHHBIC U
YCTHBIE COOOLIEHHSI HA OCHOBE
nH(pOpManNH N3 HECKOIBKUX
HCTOYHHUKOB (DU3NYECKOTO
CoJiepakKaHus, MyOIMUHO
MIPEACTABIATH Pe3yIbTATHI
TIPOEKTHOM WIIH
HCCIIEI0BATENBCKOM ACSTEILHOCTH,
TIPY 3TOM IPaMOTHO UCTIOIb30BATh
HU3Y4YEeHHBIN OHATUMHBIN anmnapar

Pa3nen 4. CBeToBbIe SIBJICHHSA

3aKOHBI pacpOCTPAHEHUS

4.1
cBETa

4.2 JIMH3BI 1 ONITHYECKUE
IpuOOpHI

43 Paznoxenue 6enoro ceera B

CIIEKTp

Bbubmmoreka
LHOK
https://m.edsoo.r
u/7f41a4a6

bubanoreka
LHOK
https://m.edsoo.r

u/7f41a4a6

bubnunoreka
HOK
https://m.edsoo.r
u/7f41adab

Wcnonp30BaTh MOHATHS: CBCT,
6J'II/130pyKOCTB 1 1aJIbHO30PKOCTh,

pasnuyath SIBICHUS:
IIPSIMOJIMHEITHOE
pacrpocTpaHeHHe, OTpaKEeHHE U
MPEJIOMIIEHHE CBETA, MOJHOE
BHYTpPEHHEE OTPakKEHHUE CBETa,
pasnoxenue 6esoro cBera B
CIIEKTP U CJIOKEHHE CIIEKTPaTbHBIX
I[BETOB, TUCTIEPCHS CBETA;
XapaKTepU30BaTh CBONCTBA TeEJI,
(usHUYecKre SIBICHUS U IIPOLIECCHI,
NCTIONB3Ys 3aKOHBI OTPAKEHHUS U
TIPEJIOMIICHUSI CBETA, 3aKOHBI;
OOBSACHATH (PU3MUECKHE MPOLIECCHI
1 CBOMCTBA TeJI, B TOM YHCIIC U B
KOHTEKCTE CUTYyalllil MPaKTHKO -
-OpPHEHTHPOBAHHOTO XapakTepa:
BBISIBISITH TIPUYHHHO--
CIICZICTBEHHBIE CBS3H, CTPOUTH
00BbsICHEHHE N3 2—3 JIOTUUECKUX
11aroB ¢ OIopoi Ha 2—3

VcTHbIN
0TIpOC;
perienue
pacUeTHBIX U
KaueCTBECHHBIX
3a/1a4,
MpaKkTU4ecKas
pabora,

IIPOEKTHAs
JIESITETIbHOCTD



https://m.edsoo.ru/7f41a4a6
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N3y4ICHHBIX CBOHCTBA (DU3MUECKUX
SIBJICHUH, (U3NIECKUX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH. cO3/1aBaTh
COOCTBCHHBIE MNCHMEHHBIE 1
YCTHBIE COOOIICHNS HA OCHOBE
nH(popMannH N3 HECKOIBKIX
HUCTOYHUKOB (PH3HUECKOTO
COJIepIKaHuUs, ITyOJIMIHO
MPEACTABISATE PE3yIbTATHI
[IPOEKTHOM WK
HCCJIEI0BATENIbCKOM eI TETLHOCTH,
IIPY 3TOM I'PaMOTHO HCIIOJIb30BATh
M3Y4YCHHBIN MOHATUNHBIN annapar

Hroro no pazgeny 15
Pa3znea 5. KBanToBble siBJIeHUS
bubmnoreka Hcnonb30BaTh MOHATHS: CHEKTPHI Vcrabiit
Hcnyckanue v NorjomneHue 11(0) HCITyCKAHHS | TIOTJIOIIEHH, anb(a-, | Ompoc;
5.1 CBOTA ATOMOM 4 https://m.ed Gera- M TraMMa-u3lydeHus, | PCUICHHE
PS./IM.€ASO0.T | syrompr,  snepmas  omeprermia; | PEIICHHE
u/7falada6 pasnuyaTh SABIEHHS: €CTECTBEHHAS PacHCTHBIX 1
Ka4eCTBEHHBIX
Buonmvoreka PaIMOaKTHBHOCT, BO3HHKHOBEHHUE samau
[IOK JIMHEHYATOrO CIEKTPa H3ITydeHHs) HpaKT’I/I'-IeCKaSI
5.2 CrtpoeHue aTOMHOTO s/1pa 6 N0 ONHMCAHUIO HX XAPAKTEPHBIX
https://m.edsoo.r . pabora,
CBOHCTB W Ha OCHOBE ONBITOB, | . . . .
u/741a4a6 JIEMOHCTPUPYIOTIHX JIAaHHOE P
JIEATENILHOCTD
buznueckoe SBJICHHUE,
XapakTepu30BaTh CBOWCTBA  Tell,
(du3nUECKHE SBIEHUS M MPOLECCH,
bubmiorexa HCIIOJIB3YS COXPAHEHUS 3apAT0BOTO
5.3 S nepHble peakiuu 7 LOK M MaccoBOTO YHCEN TP SIEPHBIX
https://m.eds00.r | peakuusax, npu 53ToM JaBaTh
u/7f41a4a6 CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa

1 3aIHMCHIBATh €T0 MaTEMaTHYECKOe
BBIPA)KECHUE; OOBACHITH
¢u3uyecKne mporeccsl U CBOWCTBA



https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

Paznen 6. IToBTOpuTeE/IbHO-0600 A0 IIMIT MOYJIb

17

TCJI, B TOM YHCJIC W B KOHTCKCTC

chyauHﬁ IMPAaKTUKO-
~OpUCHTUPOBAHHOT'O Xapaxkrepa:
BBIABJIATH TIPUIUHHO--

CIEJICTBEHHBIE  CBSI3H, CTPOUTH
oOBsicHeHHe W3 2-3 JOTHYECKHUX
IIaroB € OTMOPOif Ha 2—3 M3yYEHHBIX
CBOHCTBAa (DU3MUYECKHUX SIBIICHUI,
br3nyecKknx 3aKOHOB i 05
3aKOHOMEPHOCTEH]; pemraTs
pacuéTHbple 3a1aud (OMHUpAroIIHUecs
Ha cucreMy M3 2-3 ypaBHEHHH),
UCTIONB3Ysl 3aKOHBI M (hOpMyIBL,
CBSI3BIBAIOIINE ¢bm3nueckne
BCJIIMYMHBI; HCIIOJIB30BaTh CXCMbI U
CXEMAaTHUYHBIE PUCYHKH HN3yYEHHBIX
TEXHUYECKUX YCTPOMCTB,
HA3MEPUTENBHBIX npuOopoB i
TEXHOJIOTHYECKUX IIPOLECCOB TPH
pemieHnn  y4eOHO--IPaKTHIECKUX
3aJa4; Cco3JaBaTh COOCTBEHHBIE
MMACbMCHHBIC U YCTHBIC COO6H1€HI/IH
Ha OcHOBe WH(popmammm u3

HECKOJIbKUX HCTOYHHUKOB
¢du3IIecKoro CollepIKaHUs,

myOIMIHO MIPEICTaBIATh
pe3ynbTaThl MPOEKTHOM 1581051

HCCIIE/IOBATEIbCKOW AEATEIHHOCTH,
IIPU 3TOM TPAMOTHO HCIIOIb30BaTh
M3Y4YEeHHbIN NOHATUMHBIA annapar.

[ToBTOpeHue n 0600IIeHNE
6.1 cojiepKaHus Kypca GU3NKu
3a 7-9 knacc

bubmmnoreka
[HOK




Uroro no pazneny

OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

102

27

https://m.edsoo.r

u/7f41a4a6
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YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

- [lepwimkun A.B. ®usuka. 7 kiacc - M., Jlpoda;
- [lepeimkun A.B. ®usuka. 8 kiacce - M., [lpoda;

- [leppimkun A.B., I'ytauk E.M. ®usuka. 9 xiace - M., [Ipoda;

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bubmoreka [IOK

https://myschool.edu.ru/
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