AKKpeIuTOBaHHOe 00pa3oBaTeIbHOE YaCTHOE YUpeKAeHne
BbICHIEr0 00pa3oBaHus
«MockoBckui (pHaHCOBO-IOpUANYecKUil yHuBepcuter MPIOA»

HIkosa «Haykorpag»

COI'ZTIACOBAHO YTBEPXIEHO
[E€IarOTMYECKUM COBETOM npukazoM pexkropa Ne 16-10/141
rpotoxour Ne 1 «29» aBrycra 2024 1.

«28» aBrycra 2024 r.

Pabouas nporpamma
no yue6HoMy npeamety « dusmka»
Ha YpoBeHb OCHOBHOro obuiero o6pasoBaHus
(mms 7-9-x Ki1accoB)



IHosicHUTEIbHASA 3alIUCKA
PaGouas nporpamma 1o ¢u3MKe Ha ypOBEHb OCHOBHOTO OOIIETO 00pa30BaHMS IS
oOy4Jaroruxcst 7—9-x KiaccoB pa3paboTaHa B COOTBETCTBUH C TPEOOBAHHSIMHU:

« ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpa3oBaHuU B
Poccniickon @enepanun»;

o mnpukaza Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO06
YTBEPXKIECHUH  (EeAepaIbHOrO  T'OCYJAapCTBEHHOIO  00pa30oBaTEIbHOrO
CTaHJapTa OCHOBHOT'O OOIIETr0 00pa30BaHUs»;

« npukaza Munnpocseuienusi Poccuiickoit ®eaepanun ot 18.05.2023 Ne370
«O0  yTtBepxkaeHun  ¢enepanbHO  00pa3oBaTENBHOM  IPOrpPaMMBbI
OCHOBHOTO o0miero oOpasoBaHus»  (3apeructpupoBan 12.07.2023
No74223), ¢ u3MEHEHUsIMH B COOTBETCTBHM C MpHKa30oM MHHHUCTEPCTBA
npocBemieHust Poccuiickoit ®@epepaunu ot 19.03.2024 Ne 171 «O
BHECEHUM W3MEHEHHMM B  HEKOTOpbIE  IIpUKa3bl  MuUHHUCTEpPCTBA
npocBemennst Poccuiickoii ®Pepepanuu, Kacaomuecs (enepanrbHBIX
oOpa3oBaTelnpbHBIX MPOTpaMM  HAYabHOTO  0oOmEero obOpa3oBaHws,
OCHOBHOTO 00111eT0 00pa30BaHus U CpeIHETO 00I11ero 00pa3oBaHus;

o mnpukaza MunnpocBemenuss Poccun ot 22.03.2021 Ne 115 «O06
yTBepkieHuu [lopsiaka opranu3anuu U OCyIIECTBICHHUs] 00pa30BaTEIbHOM
JESTENbHOCTH 1O OCHOBHBIM 00II€00pa3oBaTENbHbIM IpPOrpaMmMaM —
o0Opa3oBaTeIbHBIM MPOrpaMMaM Ha4aJbHOTO OOILEro, OCHOBHOTO OOIIEro
U CpeJIHEero 00111ero o0pa3oBaHus»;

« CIT 2.4.3648-20 «CaHUTapHO-IMUIEMUOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alysSM BOCITUTAHUS U 00yUYeHUs, OTAbIXa U 03/I0POBJIICHUS JIeTEH U
MOJIOJICKW», YTBEPKICHHBIX IMOCTAHOBIICHHEM TIJIaBHOIO CAHUTAPHOIO
Bpaua oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHuvyeckne HOPMATHBBI W TPEOOBAHUS K
obOecniedyeHuto Oe3omacHocTd W (WiK) OE3BPEAHOCTH [UISl 4YeTOBEKa
(hakTOpOB Ccpeabl OOUTaHUS», YTBEPKJICHHBIX MOCTAHOBJICHUEM TJIABHOTO
canutapHoro Bpaya ot 28.01.2021 Ne 2;

« OCHOBHOI 00pa3oBaTEILHON MPOrPaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs
Kokl «J{pyx0a»

e KOHIUEMIINU npenogaBaHus y4eOHOTO npeaMera «Duzukay,
YTBEPKJICHHOH pellieHneM Konneruu MuHIpocBeIeHUs B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepaiuu, pearn3yrommx
OCHOBHBIE 00111€00pa30BaTeIbHbIC MPOTPAMMBI;
benepanbHOi paboyeit mporpaMMebl o yueOHOMY npeamMeTry «Du3uka
PaGouas nporpaMmma OpHUEHTUPOBaHA Ha L[EJIEBbIE MIPUOPUTETBHI,
chopmynupoBaHHble B (denepalibHOW paboueld mporpaMMe BOCHHUTAHUS U B
paboueit mporpamMMe BOCTIMTaHUS IIKOJIBI «J[pyx0ay.



[Iporpamma 1o ¢gu3nke Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHMs COCTABJICHA
Ha OCHOBE TMOJIOKEHUH M TpeOOBaHHM K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM
YpOBHE OCHOBHOM 00pa3oBaTENbHON MporpaMmsbl, mpenctaBieHHbix B DI'OC
00O, a Ttakxke c yderoM (enepalbHOM padodeil MmporpaMMbl BOCHUTAHHUS U
Konuenuuu npenopaBanust yueoHoro npeamMera «Dusnkay.
CopepxaHue mporpaMMmbl 1O  (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOyYaroUMXCsli M OPraHu3alyi0 H3yYeHUS
(GU3MKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno ¢usuke y4yuThIBalOTCA
BO3MOXKHOCTH YyueOHOro mpeamera B peanuzaruu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METAIlpeIMETHBIM pe3yJbTaTaM 00yUYeHUs, a TaKxKe
MEXKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 0011IeT0 00pa30BaHUs.
[Iporpamma mo ¢u3MKe yCTaHABIMBACT paclpeneiieHne yueOHOro marepuaia 1o
rogaMm oOydeHus (TI0 Kjaccam), TMpeiaraeT MPUMEPHYIO IOCIIeI0BaTEeIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IMPEAMETHOIO COACPNKAHUSA U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00ydarouXCsl.
[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHHUS METOJAMYECKOW MOMOLIU
YUHTEIO B CO3/IaHUH paboyell MporpaMmsl 1o y4eOHOMY MPEAMETY.
®uzrka ABIAETCS CUCTEMOOOPA3yIOLUM JJisi €CTECTBEHHO-HAY4YHBIX Y4EeOHBIX
PEIMETOB, IOCKOJIbKY (PU3MYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYaeMbIX XHUMHEH, Ouosioruedt, acrpoHomMuerd u ¢GU3HIECKON
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MM,
NpelocTaBiIsieT HaubOoJee sCHbIE O0O0paslbl MPUMEHEHHsS HAay4YHOrOo MeEToja
MO3HAaHMsI, TO €CTh CII0C00A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.
Omna w3 THaBHBIX 3a7a4 (PU3HYECKOTO O0O0pa3oBaHUS B CTPYKType OOIIEro
o0pa30oBaHUsS COCTOWT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouxcs.
N3yuyenue ¢u3uku Ha 0a30BOM ypOBHE MPEIIOJIAraeT OBIAJECHUE CIEAYIOIIHMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTbD:

e HAy4YHO OOBSICHSTH SIBJICHUS,

* OLEHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e MHTEPIPETUPOBATH JIAHHBIE U UCIIOJIb30BaTh HAYUYHbIE JOKA3ATEIbCTBA JIJIs

MIOJIyYEHHUS BBIBOJIOB.

Lenu n3yyeHus: pU3MKM HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs OMPENEICHBI
B Konnenuuu npenonaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTebHbBIX
OpraHu3alusix Pocculickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOmieoOpa3oBarenbHble  MPOTPaMMbI, YTBEpXKACHHOW pemeHueM Komnernn
MunucrepcTBa npocsenieHusi Poccuiickoit denepanuu (mpoTokoa ot 3 aexadps
2019 roga Ne [1K4BH).
Henu nzyuyenusi Gusnkm:



« mpuoOpeTeHne HHTEepeca M CTPEMIICHHsS OOydYalomuxcsi K HayYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE MX HMHTEIUICKTyIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJICTABICHUN O HAYYHOM METOJI€ MO3HaHUs U (HOPMUPOBAHUE
HCCIIEJIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

« (¢dopMHUpOBaHHME HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa HU3YUYEHUS
OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

« (QopMupoBaHHE TPEACTABICHUNA O POJU (DU3UKH JJI Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE  TPEJCTaBIEHUA O  BO3MOXKHBIX  cdepax  Oyaymiei
npodeccoHanbHOM IeITeNbHOCTH, CBSI3aHHON ¢ (DM3MKOM, MOJArOTOBKA K
nanbHeieMy oOy4eHHIO B 3TOM HalpaBIICHUU.

JlocTkeHre 3TUX 1eJiel mporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUs 00ECTICUNBACTCS PEIICHUEM CISAYIONMNX 3a4a4:

e NpuUOOpEeTEeHHWE 3HAHUH O JHCKPETHOM CTPOEHHMU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

e MpUOOpETEHNE YMEHHUI ONMUCHIBATH U OOBACHATH (DU3UUECKUE SIBICHUS C
WCIIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHU;

e OCBOGHHE METOJIOB pEIIEHUs NPOCTEHUIIUX PACUYETHBIX 3a7au C
UCIIOJIb30BAaHUEM  (PU3UYECKUX MOJIENeil, TBOPUYECKHMX M MPaKTUKO-
OpUEHTHUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHMI HAOIIOJATh MPUPOIHBIC SIBICHUS U BBIMOJIHATH OMBITHI,
nabopaTopHble  pabOTBl M JKCHEPUMEHTAIbHBIE HUCCICNOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

« OCBOEHHE MPHUEMOB pabOThl ¢ WH(poOpMaImend (HU3UIECKOTO COIEpKAHUS,
BKJIFOYAst MH(POPMAITHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, aHATU3 U
KPUTHYIECKOE OIICHUBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO CO cepamu MpoPecCUOHATLHON JeATEeIbHOCTH, CBSI3aHHBIMU
¢ (U3NKON, MW COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
JTOCTIKCHUSX (PU3UIECKON HAYKH.

Ha wusyuenue @u3uku (06a30BbIi YpOBEHb) HAa YPOBHE OCHOBHOTO OOILETO
oOpazoBanus oTBoautcs 238 yacoB: B 7-M kjacce — 68 yacoB (2 yaca B HEJIEN0), B
8-M kjacce — 68 yacoB (2 yaca B Heaenwo), B 9-m kinacce — 102 gaca (3 yaca B
HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE MepedyeHb J1abopaTopHBIX padoT H
OTIHITOB HOCUT PEKOMEHATENIbHBIA XapaKTep, yUUTENb JIeiaeT BEIOOP MPOBEICHHUS
7abopaTopHbIX PabOT W OMBITOB C YYE€TOM WHAMBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIuXcs, CIMHUCKA AKCIEPUMEHTATBHBIX 3aJIaHUl, MPEAIaraeMbIX B paMKax
OCHOBHOI'O FOCYJapCTBEHHOI'0 3K3aMeHa Mo (hU3HUKE.



Jis  peanuzanuu  TPOTpaMMbl  WCIIONB3YIOTCA YYCOHHWKH, JOMyIICHHBIE K
WCIIOJIb30BAaHUIO TIPU PeaM3allMi UMEIOIIUX TOCYJApPCTBEHHYIO aKKpPEIUTALUIO
o0Opa3oBaTeIbHBIX MPOTPAMM HAYaJIHHOTO OOIIET0, OCHOBHOTO OOIIETO, CPEIHETO
oO1iero oOpa3oBaHUsl OpPraHU3AlMSIMHU, OCYHIECTBISIONIMMU O00pa30BaTEIbHYIO
NEATEIBbHOCTD, MpuKa3zoM MunnpocsenieHus ot 21.09.2022 Ne 858:

« @uszuka: 7-i1 knacc: 0a30BbIM ypoBeHb: y4ueOHUK, 7 kiacc/ Ilepbimkun
N.M., HUsanoB A.W., AxkuuonepHoe o6mectBo «l31aTenbCcTBO
"[IpocBewienne"»;

« ®usuka: 8-i kiacc: 0a30BbIM ypoBeHb: yueOHUK, 8 kiacc/ [lepbimkun U.
M., HWsanor A. MW., AkunuonepHoe oOmectBo «M3aaTenbcTBO
"IIpocsenienue'»;

« ®usuka: 9-i1 knacc: 6a30BbId ypOBEHb: YueOHUK, 9 kimacc/ [lepoimkun U.
M., I'ythuk E. M., WBanoB A. W., IletpoBa M. A., AxuuoHepHOe
obmectBo «M3naTenscTBO "[IpocBenienue»;

DneKTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI, JOMYIICHHBIC K HCTOJIB30BAHHUIO TIPH
peanu3alu  HMMEIOUIMX TOCYJApCTBEHHYIO aKKpEIUTAlMI 00pa30BaTElIbHBIX
porpaMM HA4aJbHOTO OOILIEro, OCHOBHOIO OOWIIEro, CpeIHero oOIIero
oOpazoBanus npukazom Munnpocsenienus ot 04.10.2023 Ne 738:

e bubmuoreka OI'UC «Most IITKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/05

* bubnuomkona www.biblioschool.ru

e Marepuansl IjIs TOATOTOBKH K BCEPOCCUUCKHM MPOBEPOUYHBIM paboTaM 10
¢busuke, OO0 «Slkmacey.

Conep:kanue y4eOHOIro npeamera

7-11 Ki1ace
Paznes 1. ®u3uka u ee posib B MO3HAHUM OKPY:KaIOIIEro Mupa.
®usuka — Hayka O npupojne. fBneHus npupoabl. DU3BWYECKUE SIBICHHUS:

MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.
dusnueckne BeMWUWHBL. V3Mepenue ¢uzmueckux BenwunH. Du3nUecKue
npuoopsl. [lorpentHocts u3mepenunil. MexxayHapoaHasi CUCTEMA €MHMUII.
Kak ¢u3uka u 1pyrue ecTeCTBEHHblE HAyKH HM3ydaroT npupony. EcrecTBeHHO-
HAay4YHbId METOJl TO3HAHUA: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BONPOCA,
BBIZIBUKEHUE TUIIOTE3, DSKCIEPUMEHT 10 MPOBEPKE THUIOTE3, OOBSICHEHHE
HaOmogaemMoro siineHus. Onucanue GU3NUeCcKuX SBJICHHUM C MOMOILBIO MOJIETIEH.
JdeMoHCTpanuu.
1. MexaHnueckue, TEIUIOBbIE, JJEKTPUYECKHUE, MAarHUTHBIE, CBETOBbBIC
SIBIICHUSL.
2. ®usnueckre npuOOpbl U Mpolenypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.


http://www.biblioschool.ru/

JlaGopaTopHbie padoThI M ONBITHI.

1. Onpenenenre LEeHbI JEIEHUS Kbl U3MEPUTEIBLHOTO MPUOOopa.

2. U3mepeHne paccTosHUM.

3. U3mepeHne 00beMa JKUJKOCTH U TBEPIOTO TeNa.

4. OnpeniesieHue pa3MepoB MabIX TEJL.

5. 3mepenue Temmeparypbl HpU MOMOIIM SKHAKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIepaTyphl.

6. [IpoBeneHne ucciaeaoBaHMs MO MPOBEPKE TMIOTE3bl: JAIbHOCTh IOJIETA
HIapuKa, MyImeHHOT0 TOPU30HTAIILHO, TEM OOJibllle, YeM OOJIbIlle BHICOTA
yCKa.

Pasznen 2. IlepBoHavasibHbIe CBeACHUS 0 CTPOCHMH BelecTBA.

CrpoeHure BeniecTa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIIHNE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBr>xkenue yactull BemectBa. CBsi3b CKOPOCTH JIBUXKEHUS YACTHUIL C TEMIIEPATYpPOH.
bpoynoBckoe nBwkenue, auddysus. BzaumonelicTBue dYacTHIl BeElIECTBa:
MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIKOCTEH U TBEPABIX
(kpucTamin4yeckux) Teld. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIN BOJIBI.

JdeMoHCTpanuu.

1. HaGmronenre OpOyHOBCKOTO JIBUKEHHUS.

2. Habmronenue nuddysuu.

3. HaGmonenne  siBIEHUN,  OOBSICHSIONMIMXCS  TMPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

JlaGopaTopHbie padoThI M ONBITHI.

1. Ouenka pguameTpa aromMa METOAOM PSAOB (C  UCHOIb30BAaHUEM
(doTorpaduii).

2. OnbITH IO HAOJIIOJICHUIO TEMJIOBOTO PACIIUPEHUS Fa30B.

3. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKCHUS.

Pasznea 3. /IBu:keHue U B3aMMOIeliCTBHE TeJl.

Mexanudeckoe BrxeHune. PaBHomepHoe u HepaBHOMEPHOE JBUKeHUE. CKOpOCTb.
CpenHsast CKOpOCTh NpH HEPAaBHOMEPHOM [IBWKEHUU. PacdyeT myTd U BpEMEHH
JBUKCHMUS.

SBrneHne wuHEpUUM. 3aKOH HWHEpIUU. B3auMojelcTBue Tell Kak MNpUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEpPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJIEKYJl B €IMHHUIIC
o0BeMa BeIecTna.

Cuita Kak XapakTepHUCTHKa B3auMojeicTBus Ten. Cuia ynpyrocTd u 3akoH ['yka.
N3mepenre cuibl C TMOMOIIBIO JWHAMOMETpA. SIBJIEHUE TITOTEHHS U CHUJa
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenue



CWJI, HAMPABJICHHBIX MO OJHOM mpsiMoi. PaBHOaelcTBytomas cui. Cuna TpeHwus.
TpeHne CKONIbXKEHUS U TPEHUE MOKOS. TpeHne B MPUPOAE U TEXHUKE.
JlemoHcTpanum.
HaOnronenre MmexaHn4ecKoro IBUKEHUS Tea.
N3mepenune ckopoCTH MPSIMOJIMHEUHOTO JBUKEHUS.
HaOmronenue siBneHust HHEPIIUU.
HaOmronenne naMeHeHrs CKOPOCTH MPU B3aUMOJICUCTBUU TeIl.
CpaBHeHHME Macc 10 B3aUMOACHCTBUIO TEI.
. CrioxeHune Cul, HallpaBJICHHBIX 1O OJTHOM MPSMOM.
JlaGopaTopHbie padoThI M ONBITHI.
1. OnpeneneHre CKOPOCTH PAaBHOMEPHOIO JABUKEHHUS (IIApUKA B KUIKOCTH,
MOJIEIH DIIEKTPUUECKOTO0 aBTOMOOWIIS | T. 11.).
2. OmpenienieHne CpeTHEM CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa TI0
HAKJIOHHOM TIOCKOCTH.
3. OnpeneneHue MIOTHOCTU TBEPJOTO TeNa.
4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsikeHus (nedopmariuin)
NPY>KUHBI OT MIPUIIOKEHHOUN CHUIIBL.
5. OnbIThI, I€MOHCTPUPYIONIME 3aBUCUMOCTh CUJIbI TPEHUSA CKOJBXKEHHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEM.
Pasnen 4. JlaBiieHue TBepabIX TeJl, dKMIAKOCTEH U Ta30B.
Hasnenune. CriocoObl yMEHBIICHHS M yBEJIMYEHHUs JaBiieHusa. [laBneHue rasa.
3aBUCUMOCTh JaBJICHHUS Tra3za OT o0bema, Temmeparypbl. l[lepemada naBiieHus
TBEPJBIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. IIHeBMarnueckue
MAaITuHBL. 3aBUCUMOCTh JaBJICHUS >KUJIKOCTH OT TiIyOuHBI. [mapocraruueckwuii
napagokc. Coobmaromuecs cocyapl. [ mupaBauyeckue MexaHU3MBbI.
Atmochepa 3emmm u armocdepHoe gmaBiaeHue. I[IpuunMHBI CyIIeCTBOBaHUS
BO3ayIHONW o6omouku 3emiun. OmbiT Toppuuemnu. U3mepenue atmocdepHOro
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO IABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MEpeHus: aTMOCHEPHOTO JIaBJICHUS.
JlelicTBue XKUAKOCTM M ra3za Ha NOTIPYKEHHOE B HHUX TeNO. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.
JdeMoHCTpanuu.
3aBUCHMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.
[lepenaya gaBiaeHUS )KUIKOCTBHIO U TA30M.
CooOmmatomuecs cocy/ibl.
['mnpaBnuueckuit mpecc.
[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.
3aBUCHUMOCTH BBITAIKUBAIOIIEH CUITBI OT 00beMa MOTPY>KEHHOW YacTH TeJia
Y TUTOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKHABAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
8. YciioBue 11aBaHus TEN: MJIaBaHUE WM NOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeNa U KUJKOCTH.

AN I

AN el

~



JlaGopaTopHbie padoThI M ONBITHI.

1. VccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00beMa MOTpy>KEHHOU B
YKHAJIKOCTbh YaCTH Tea.

2. OnpeneneHre  BBITAJKUBAIOIIECH  CHIBL, JCHUCTBYIOIIEM HA  TEJO,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOLICH CUJIbI, JEUCTBYIONIEH Ha TEJIO
B JKMJIKOCTH, OT MaccChl Tena.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIONIEH  CUIIBI,
JNEUCTBYIOLIEH Ha Telo B JKUAKOCTH, OT OObeMa NOTPY>KEHHOH B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM  KOHCTPYUPOBAHME JIOAKA U
OIIPENIEIICHUE €€ TPY30II0ABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTh. JHEPrusi.
Mexanudeckast pabota. MOITHOCTb.
[IpocTeie MeXaHU3MBI: pblyar, 0J0K, HAKJIOHHAsS TIOCKOCTh. [IpaBuio paBHOBeCHs
pbiuara. [IpuMeHnenue npaBusia paBHOBECHS pbldara K OJ0Ky. «30JI0TOE MPABUIIO»
Mexanuku. KITJ[ npoctbix Mmexanu3moB. IIpocTeie MeXaHNU3MBbI B ObITY U TEXHHKE.
Mexanunueckas sHeprus. Kunerndeckas u noreHiuanbHas sueprus. [IpeBpaienue
OJIHOTO BHJIa MEXAHUYECKON SHEPru™M B JAPYrol. 3aKOH COXPAHEHUS SHEPrUU B
MEXaHUKE.
JdeMoHCTpanuu.

1. IIpuMepbl TPOCTHIX MEXAHU3MOB.
JlaGopaTopHblie padoThbI M ONBITHI.

1. Onpenenenne pabOTHI CHIIBI TPEHUS P PABHOMEPHOM JIBUYKEHUU Teja 10
TOPU30HTAIBHOM MOBEPXHOCTH.

2. UccnenoBanue yclioBHil paBHOBECHUSI pblyara.

3. U3mepenune KIIJ] HaKIIOHHOM TIIIOCKOCTH.

4. 3ydeHue 3akOHa COXPAHEHUSI MEXaHUYECKON YHEPTUU.

8-i1 ki1ace

Pasznea 6. TemioBbie siBJIeHUS.

OCHOBHBIE TTOJ0KEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BELIECTBA.
Macca u pa3mepbl aTOMOB U MOJEKYJ. ONbITHI, MOATBEPKIAAIONIME OCHOBHBIC
MOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu  TBepIOro, SKMJIKOTO W  Ta3000pa3HOTO  COCTOSSHUM  BEIIECTBa.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI Ha OCHOBE MOJIOKEHUUM MOJIEKYJIPHO-KMHETUYECKON TEOPHH.
CmaunBaHue U KallWJUISIpHBIE SIBIICHUS. TemIoBOe pacliupeHue U CKaThe.
Temneparypa. CBsizb TeMIEPATypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHHUS YACTHII.
BryTtpennsis sneprus. CiocoObl H3MEHEHHsI BHYTPEHHEH SHEPTHUH: TeTUIonepenayda
U coBepilieHre padoThl. Buabl Temonepenayu: TEMIONPOBOAHOCTh, KOHBEKIIUS,
W3JIy4YCHUE.



KonnuecTtBO TEIUIOTHI.

VienrHad TEMJIOEMKOCTH BeEIIECTBA. 1€IUIO0OOMEH U

TCIUIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro Oananca. [lmaBneHue

OTBCPACBAHHUC KPHUCTANIMYCCKHUX BCIICCTB.

Yneanaﬂ TCIIJIOTA IIJIaBJICHUA.

[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOc(hepHOTo
JIaBJICHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIJIMBA. Y JeJbHAs TEIUIOTa CTOpaHuUsl.
[Tpunnmner padoTel TermnoBbix asurateneit K1/ termmoBoro apurarens. TermoBbie
JIBUTATEJIHU U 3alUTa OKPYKAIOIIECH CPEbI.

3aKOH COXpAHEHUS U IIPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.
JlemoHcTpanum.
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9.

Habmronenrne 6poyHOBCKOTO JIBUKEHUS.

Ha6mronenune nuddyszun.

HabGmronenue siBjeHU cMaunBaHUS ¥ KalTWJUTSIPHBIX SIBJICHHM.
HaOnronenue TemioBoro pacimpeHust Tel.

N3meHeHune naBiieHHs raza Mpu U3MEHEHUU 00beMa M HAarpeBaHUM WIIU
OXJIQXKJICHUH.

IIpaBuna nu3MepeHus: TeMIeparypsl.

Bunbl Tenonepenaum.

OxnaxxIeHue IPU COBEPIIICHUU PaOOTHI.

HarpeBanwne npu coBepiiieHuH paboThl BHEIIHUMU CHUJIAMU.

10.CpaBHeHME TEIIOEMKOCTEH pa3IMUHbIX BEIIECTB.
11.HaOnronenue KUneHus.
12.HaGmroneHre mocTossHCTBa TeMITepaTyphl MPH TIaBJICHUH.
13.Mojenu TeIIOBBIX ABUTATEIICH.

JlabopaTtopHblie padoOTHI M ONBITHI.

1.
. OnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
. OnpITBl IO HAOMIOAEHUIO TEIJIOBOIO PACIIMPEHHUs Ta3oB, >KHIKOCTEH U

)

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

TBEPJBIX TEIL
Omnpenenenne AaBieHUs BO3yXa B 0ajUIOHE LIITPULIA.

. OHBITBI, ACMOHCTPpUPYHOIIHUEC 3aBUCHUMOCTb HABJICHUA BO3AyXa OT Cro

oO0beMa 1 HarpC€BaHuA WM OXJIAKIACHUA.

. [IpoBepka rumoTe3sl JUHEHHONW 3aBUCUMOCTH JIJTMHBI CTOJIOHMKA YKHIKOCTH

B TEPMOMETPUYECKOMN TPyOKE OT TEMIEPaTypHhl.

. HaGmronenne w3MeHeHUsT BHYTPEHHEW OHEPTUUM Tela B PeE3ysbTare

TCIuIonepc a4 u paGOTBI BHCIIHHUX CHJI.

. I/ICCJ'ICI[OBEIHI/IG SIBJICHUS TEII000MeHa Inpun CMCIIMBAHUU XOJ'IOI[HOI71 u

ropsi4ey BOJBI.

. Onpenenenne  KOJNMYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJAOM  NIpH

TEIJIOOOMEHE C Harp€TbiM MCTANNIMYCCKUM MUJIUHIAPOM.



10.Onpenenennie yienbHON TEINTIOEMKOCTH BEIIECTBA.

11.HccnenoBanue npouecca HCHapeHusl.

12.0Onpenenenre OTHOCUTENBHON BIAXXHOCTH BO3/1yXa.

13.0npenenenue yaeapHOW TEMIOTHI IUIABJICHUS JbJA.
Paszpgen 7. DneKkTpudecKkrue ¥ MArHUTHbBIC SIBJICHHS.
OnekTpu3auus Ten. J[Ba poaa dSIEKTpUYECKUX 3apsaoB. Bsaumopencrtaue
3apspKeHHBIX  Tesl.  3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBHS
3apsSKEHHBIX TEJT OT BEJTUYMHBI 3aPSJI0B U PACCTOSHUS MEXKITY TEJIaMH).
OnekTpuueckoe mone. HanpsskeHHOCTh  3nekTpuyeckoro mnois. [IpuHmun
CYTEPIIO3UIINU DJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).
Hocurenu »snexkTpuyeckux 3apsoB. OJIEMEHTApHBIM JJIEKTPUUYECKUM  3apsil.
Crpoenune aroma. IIpOBOJHHMKM W  OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
AJIEKTPUYECKOTO 3apsa.
DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MICTOUHUKH
MMOCTOSTHHOTO TOKa. JIeHCTBHS BJIEKTPUUYECKOr0 TOKa (TEIIOBOE, XUMHYECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.
Onektpuueckas uemnb. Cuina Toka. DIeKTpudeckoe HanpspkeHue. ConpoTUBIICHHE
IIPOBOJAHUKA. Y IEJIBHOE CONPOTUBIICHUE BellecTBa. 3aKOH OMa 1Sl y4acTKa LENu.
ITocnenoBaTenpHOE M NApALIEIbHOE COEIMHEHHUE IIPOBOIHUKOB.
Pabota © MOIIHOCTH  3JIEKTpUYECKOro Toka. 3akoH JDxoyms—Jlenua.
DnexkTpudecKre 1enu U NOTPeOUTENH IIeKTpUIeckoi sHepruu B 0bITy. KopoTkoe
3aMBbIKaHHE.
IToctostHHBIE MarHuThl. B3anMoAeNCTBUE NOCTOSIHHBIX MAarHuToB. Mar"muTtHoe
nose. MaruutHoe mosie 3eMJIM M €ro 3HaueHWe M KU3HH Ha 3emie. OmnbIT
Opcrena. MarHuTHOE TOJIE AJIEKTPUUECKOro Toka. [I[puMeHeHne 3J1eKTpOMarHiuToB
B TexHuKe. JleHCTBME MAarHMTHOrNO TIOJISE HA TPOBOJAHUK C  TOKOM.
DNEeKTpOoJBUraTellb MOCTOSTHHOTO TOKa. lcmosib30BaHHWE 3JIEKTpOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Oneitel Dapanes. SIBneHne sneKTpoMarHUTHOW HMHAyKIuuW. lIpaBunmo Jlenna.

DIIEKTpOreHepaTop. Crnoco0b1 MTOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DIEeKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUHU.
JdeMoHCTpanuu.

1. Dnexrpuzanus Tei.

2. JIBa poja 2JIEKTPUUECKUX 3aPsI0B U B3aUMOJICUCTBUE 3apsKEHHBIX TEIl.
3. YcTpoiicTBO U AEHCTBUE IIEKTPOCKOIA.

4. DneKTpocTaTUYeCKask UHIYKIHS.

5. 3aK0oH COXpaHEHHMS FIECKTPUIECKUX 3apsIIOB.

6. [IpOBOAHUKY U AUDIICKTPUKH.

7. MonenupoBaHHUE CUIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJIA.

8. ICTOYHMKHN MOCTOSSHHOI'O TOKA.

9. JleiicTBHS AAEKTPUUYECKOTO TOKA.

10.25ekTpruUeCcKrid TOK B JKUAKOCTH.
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11.T"a30BbIi pa3ps.

12.I3MepeHue CUiibl TOKa aMIIEpMETPOM.

13.1i3mepeHne aneKTpUYECKOro HapsiKEHNs BOJIbBTMETPOM.

14.PeocTtat 1 Mara3uH CONPOTHUBIICHUM.

15.B3anmoeiicTBUE MOCTOSIHHBIX MarHUTOB.

16.MonenvupoBaHre HEBO3MOKHOCTU Pa3/ICJICHHs TTOJIFOCOB MarHUTA.

17.MonenupoBaHU€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.0mnbIT Ipcrena.

19.MaruutHoe noJie ToKa. IIEeKTPOMarHur.

20./leiicTBE MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

21.25eKTpoABUTaTENb TIOCTOSHHOTO TOKA.

22.VccnenoBaHue SABICHUS 3JEKTPOMArHUTHON WHTYKIIUH.

23.0mnbITel Dapanes.

24.3aBUCUMOCTh HAIPABIICHUS HMHAYKIIMOHHOTO TOKa OT YCIOBHUM €ro
BO3HUKHOBEHUSI.

25.DJIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

JlaGopaTopHbie padOThI U ONBITHI.

1. OnbITel TIO  HAOMIOJIEHUIO OAJICKTpU3AIlMKM  Tel HWHIYKIUEH U Mpu

CONIPUKOCHOBEHUH.

UccnenoBanre NeUCTBUSA DSIEKTPUUECKOTO TIOJNSI HA TMPOBOJHUKH U

TUBJIEKTPUKHU.

COopka 1 npoBepka paboThI IEKTPUIYECKOM 1IEMH MOCTOSHHOTO TOKA.

N3mepeHune u peryJmpoBaHue CUIIbI TOKA.

N3mepeHune u peryinpoBaHie HAPsKEHUS.

UccnenoBanre 3aBUCUMOCTHA CHJIBI TOKAa, WUIYIIETO YEPE3 PE3UCTOp, OT

CONPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

7. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IJIOMIAJAN TOMEPEYHOTO
CeUYeHUs U MaTepuaa.

8. IIpoBepka mpaBuia CIOKEHHUS HANPSHKEHUH TIpU  TOCJEA0BaTEIbHOM
COEMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia Uil CWJIbl TOKa NpPH MapajyIeIbHOM COCIUHCHUU
PE3UCTOPOB.

10.Omnpenenennie paboThI IIEKTPUUECKOTO TOKA, UAYIIErO Yepe3 pe3ucTop.

11.0npenenieHue MOIIHOCTH  DJIEKTPUYECKOTO TOKa, BBIJACISAEMON Ha
pe3ucrope.

12.VccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEpe3 JIaMIIOYKY, OT
HaIpsHKEHUS Ha HE.

13.Onpenenenne KII/I narpeBarens.

14.UccnenoBanre MarHUTHOTO B3aMMOAEHCTBUSA OCTOSTHHBIX MATHUTOB.

15.i3yyeHne MAarHUTHOTO TOJISI TMOCTOSSHHBIX MArHUTOB TMpPHU  HX
00BEIMHEHUY U Pa3/ICIICHUU.

N
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16.UccnenoBanue 1eMCTBUS JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17.00bITBl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KATYIIKM C TOKOM M MarHuTa OT CWJIBI TOKa M HAIlPpaBJICHHWs TOKA B
KATYIILKE.

18.13yuenue neicTBUss MAarHUTHOTO MOJISL HA IIPOBOJHUK C TOKOM.

19.KoHcTtpyupoBanue u usyueHue paboThl 3JEKTPOIBUTaTENS.

20.1U3mepenue KIIJL a5mekTpoaBUraTeIbHOW YCTaHOBKH.

21.0mpITBl IO MCCIEIOBAHUIO SIBJIEHUSA DJIEKTPOMArHUTHOM WMHIYKLUU:
VICCIICIOBAHWE W3MEHEHUH 3HAYCHUS W HAINPABICHUS WHIYKIHMOHHOTO
TOKaA.

9-ii Ki1ace
Pa3gen 8. Mexannueckue siBJeHHA.
Mexanuyeckoe  JBWXKEeHME. MarepuanbHas  Touka. (CucTrema  OTCUeTa.
OTHOCHUTENIBHOCTh MEXAaHHYECKOI0 JABWXKEHHUSA. PaBHOMEpHOE MNpSAMOIMHENHOE
nBrxkeHue. HepaBHomepHOe MpsMoNIMHEHOe ABHKeHue. CpelHsiss 1 MTHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKCHUHU.
VYckopenne. PaBHOyckopeHHOE MpsiMOJIMHEITHOE ABMKeHne. CBOOOHOE MajieHuE.
Omnbitel ['anunes.
PaBHOMepHOE JIBH)KEHHME MO OKpyXHOCTU. llepuony u wyactora oOpamieHus.
JluneriHas U yriioBas CKOpoCTH. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.
ITepBeii 3axkoH HproroHa. Bropoi 3akoH Herotona. Tperuit 3axkoH HproToHa.
[IpyHIMI CYyNIEpIIO3ULIMK CHIL.
Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CWiIa TPEHMsI CKOJIBKEHHUs, CUia
TPEHUS NIOKOSI, IPYTUe BUbI TPEHUS.
Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEeHUE CBOOOAHOIO MaJeHUs.
JBrxenue maHeT Bokpyr ComHua. [lepBas kocmuueckast ckopocts. HeBecomocTs
U IIEPErpy3KH.
PaBHOBecue MarepuaibHOM TOYKH. AOCOIIOTHO TBepaoe Teno. PaBHoBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OChIO BpauieHus. MoMeHT cuiibl. L{eHTp TsxecTH.
Nmnynec tema. M3menenne wumnynbca. MMmynbe cunbl. 3aKOH COXpPaHEHMS
UMITyJibca. PeakTHBHOE NBUKEHHE.
Mexanudeckass pabota U MOIIHOCTh. PaboTa cui TskecTd, yHnpyrocTd, TPeHHS.
Cs3p sHepruu u paboThl. [loTeHuuManbHash SHEpPrus Teja, MOAHSITOrO Haj
IIOBEPXHOCTBIO 3eMJIH. [loTeHIIManbHas SJHEPrus CxKaTOU NpyKkuHbl. KnHeTnueckas
sHeprusa. TeopeMa 0 KMHETMYECKOW SHEPIrUU. 3aKOH COXPAHEHMSI MEXAHWYECKOH
DHEPI'UH.
JlemoHcTpanum.

1. HabGmtoneHre MeXaHM4eCKOro JBUKEHHS Tejla OTHOCUTENIBbHO Pa3HbIX Tel

OTCUeTA.
2. CpaBHEHME IyTE€Hd M TPACKTOPUM JBHKEHHUS OJHOIO W TOTO K€ TeJa
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.
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3. 3MepeHne CKOPOCTH U YCKOPEHUS TPSIMOJIMHENHOTO ABUKEHUS.

4. UccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKEHUS.

5. Habmronenue qBUKEHHS TeJla 1O OKPY>KHOCTH.

6. HaOmoieHre MexaHM4eCKuX SIBJICHUM, MPOUCXOISIINUX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ PAaBHOMEPHOM UM  YCKOPEHHOM  JBUKEHUU
OTHOCUTEIBHO KaOMHETa (PU3UKHU.

7. 3aBUCUMOCTh YCKOpPEHHUs Tella OT MAacChl Tela M JIEUCTBYIOLIEH Ha HEro
CHUJIBI.

8. Habmronenue paBeHCTBA CUJT IPU B3aUMOJCHCTBUY TEll.

9. N3meHeHue Beca Tela P YCKOPEHHOM JBHKEHUH.

10.ITepenaya nmnyibca Ipy B3aUMOJACHUCTBUH TEIL.

11.1TIpeobpazoBanus SHEPTUU MPU B3aUMOJACHCTBUU TEll.

12.CoxpaneHue uMITyjIbca Ipu HEYIPYyroM B3auMOICHCTBUU.

13.CoxpaHeHune UMITyJibca MpH a0COIIOTHO YIPYTOM B3aUMOCHCTBUH.

14.HabntoieHre peakTUBHOTO IBUKEHUS.

15.CoxpaHneHue MeXaHM4eCKOM 3HEPTUH MPU CBOOOTHOM MaJCHHH.

16.CoxpaneHne MEXaHUYECKON IHEPTUM IIPU ABUKEHUHN TEJIA IOJ JEHCTBUEM
MPY>KUHBI.

JlaGopaTopHbie padoThI U ONBITHI.

1. KoncTpynpoBanue TpakTa il pa3roHa W JajJbHEWUILIEr0 PaBHOMEPHOI'O
JBWKCHUS IIaPUKA U TEJIEHKKH.

2. OmnpezienieHUe CpeHEM CKOPOCTH CKOJIBKEHHsS] OpycKa WM JIBHXKCHHS
HIapyKa 0 HAaKJIOHHOM IIOCKOCTH.

3. OmnpeneneHrue yCKOpEHUs Tejda NpH PAaBHOYCKOPEHHOM JBHKEHUHU IO
HaKJIOHHOM IIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

5. IlpoBepka THWIOTE3bl: €CIAM NPHU PABHOYCKOPEHHOM JBHWKEHUU 0€3
HAaYaJIbHOM CKOPOCTU IYTH OTHOCATCA KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

6. UccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JAaBJICHHUS.

7. Onpenenenue kodhuirieHTa TpEHUs CKOJIbKEHUSI.

. Onpenenenue KeCTKOCTH NPYKUHBI.

9. Onpenenenue paboThl CUIIbI TPEHUS P PABHOMEPHOM JBMXKEHUHU TeJIa 110
TOPU30HTAIBHOU TOBEPXHOCTH.

10.0npenenenrie  pabOThl CHIBI YNPYrOCTH TMPU MOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOJBH>KHOIO U MOABUKHOTO OJIOKOB.

11.13yuyeHne 3akOHA COXpaHEHUs SHEPTUU.

Pasznen 9. Mexanuyeckue Ko1e0aHus U BOJIHbI.

oo
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KonebarensHoe nauxeHue. OCHOBHBIE XapaKTEPUCTUKUA KOJEOaHWM: TEPHO/I,
4acToTa, aMIUINTya. MareMaTH4eCKuil U NPy KUHHBIA MasTHUKU. [IpeBpamenue
SHEPIUM MPU KOJIEOATEIHHOM JABUKEHUM.
3aryxaronue kosieOanus. BolHyxkaeHHbIe KoJieOaHus. Pe3onanc. Mexanuueckue
BOJIHBI. CBOMCTBA MEXAaHUYECKUX BOJH. [IpomosibHBIE WM MONEPEYHBIE BOJIHBI.
JInvHa BOJHBI M CKOPOCTh €€ paCIpOCTpaHEeHUs. MeXaHUUECKUE BOJIHBI B TBEPAOM
TeJIe, CEMCMUYECKHE BOJIHEIL.
3ByKk. I'poMkocTh 3Byka W BbicoTa ToHa. Otpaxenue 3Byka. MHpazByk wu
YIbTPa3BYK.
JdeMoHCTpanuu.
1. HaOmronenne kojie0aHuii Tea MHOX JEWCTBUEM CHIIBI TSHKECTH W CHIIBI
YIIPYTOCTH.
2. Habnronenue xonebanuii Tpy3a Ha HUTU U Ha TIPYKUHE.
3. HaGmtoneHue BEIHYKICHHBIX KOJIEOaHUN U pe30HaHCa.
4. PactipocTpaHeHue MPOI0IbHBIX U MOMEPEUHBIX BOJIH (Ha MOJIETN).
5. HabOmroieHre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTMYECKHN pPE30HAHC.
JlaGopaTopHbie padoOThI U ONBITHI.
1. Onpenenenyve YacToThl M TEepUoJa KOJeOaHUW MaTEeMaTHUYEeCKOTO
MasITHUKA.
2. OnpezenieHre 4acTOThI ¥ Miepuoja KojieOaHU| MPY>KUHHOTO MasiTHUKA.
. UccnenoBanue 3aBUCUMOCTH TepuoO/ia KoJieOaHUM MOABEIIEHHOTO K HUTHU
rpy3a OT JJIMHbI HUTH.
4. UccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIeOaHU MPY>KMHHOTO MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBHCHMOCTH TEpUOAA KOJIEOAHWN Tpy3a, MOJBEHICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OnbITh, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEepuoAa  KojeOaHui
MPY>KUHHOTO MASITHUKA OT MACChI TPy3a U KECTKOCTH MPYKUHBI.
7. N3mepenune ycKopeHusi CBOOOTHOTO MaICHHUS.
Paszgesn 10. Di1eKTpPOMArHMTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DIIEKTPOMArHUTHOE ToJIE. DIIEKTPOMArHUTHBIE BOJIHBI. CaolicTBa
ANEKTPOMArHUTHBIX BOJH. Illkana »leKTpOMarHUTHBIX BOJH. lcronbs3oBaHue
ANEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
DnekTpoMarHuTHas npupoja cseta. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
JlemoHcTpanum.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoyiHOBBIE CBOWCTBA CBETA.
JlabopaTtopHblie padOTHI M ONBITHI.
1. U3ydyeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbI) MOOUIBLHOIO
TenedoHa.
Paspgen 11. CBeToBbI€ SABJICHUS.

W
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JlyueBasg mogenb cBera. Mcrounuku cBeta. [IpsMosimHEHOE pacrpoCTpaHECHUE
ceera. 3arMeHust ComHua u Jlynel. Otpaxenue cBera. [lmockoe 3epkano. 3aKoH
OTPa)KEHMS CBETA.
[Ipenomiienune cBera. 3akOH MpenoMIieHus: cBeTa. [[oHOe BHYTpEHHEE OTpAKEHUE
cera. lCnosib30BaHWE TMOJHOIO BHYTPEHHETO OTPAXKEHUS B  ONTHYECKUX
CBETOBOJIAX.
JIunza. Xox nydeid B nuH3e. Ontuueckas cuctema ¢GoToarnmapara, MUKpOCKoNa 1
Teneckona. ['na3 kak onruueckas cucrema. bim3opykocTs U JallbHO30PKOCTb.
Paznoxenue 6enoro ceeta B cektp. OnbiTel HetoToHa. Cr0XKEHUEe CTIEKTPaTbHbIX
uBeToB. /lucnepcus cBera.
JlemoHcTpanum.
[IpssmonuHeHOE pacIpOCTPaHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomyuenne n300paxx€HUi B IIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJlax.
IIpenomnenue ceera.
OnrTryecKkuil CBETOBO/I.
Xox siydeil B coOuparonieil JinHse.
XoJ 1y4yer B pacCEeUBarOLIEH JIMH3E.
[Tonyyenue n300paxeHuil ¢ TOMOUIBIO JTUH3.
. Hpuniun pevicteus ¢oToarnnapata, MUKPOCKONA U TEJIECKOIIA.
10.Monenb riasa.
11.Pa3nosxxenue 6enoro cBeTa B CIEKTP.
12.TTonyuenue 6eoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.
JlaGopaTopHbie padoThI M ONBITHI.
1. MccnenoBanne 3aBUCUMOCTH yIJIa OTPa)XEHUs CBETOBOTO Jiydya OT YyIUIa
NaJICHHUs.
2. V3yueHue XapakTepruCTUK U300paKeHUs MPEIMETA B INIOCKOM 3€pKaJie.
3. UccnenoBanre 3aBUCMMOCTH yIUIa IIPEJIOMIIEHHS] CBETOBOIO JIyda OT yria
NIaJICHNs Ha TPAHULIE «BO3AYX—CTEKIIO».
4. Tlomy4yeHue n300paxeHuil ¢ MOMOIILI0 COOUPAIOIICH JIMH3HI.
5. Onpenenenue (POKyCHOTO pacCTOSIHUS M ONTHYECKOW CHIIBI COOMparolen
JIVH3BI.
6. OnBITH IO Pa3IOKEHUIO OEJIOro CBETA B CIIEKT.
7. OnpIThl O BOCHPHUATHIO I[BETA MPEIMETOB NpU WX HAOIIOJECHUU uepes
[[BETOBbIC (DUIIHTPHI.
Pa3nen 12. KBanTOoBBIC SIBJICHHUS.
Onwitel  Pesepdopna u mmanerapHass Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornonieHne ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.
PagmoaktuBHOCTh. Anb(a-, Oeta- 1 ramma-usnyudeHusi. CTpoeHre aToOMHOTO siipa.
Hyknonnasa mopens aromHoro sapa. M3oromsl. PaamoakTuBHBIE NpEeBpaIllCHUS.
Ilepnon nmosrypacraa aTOMHBIX SAED.

O 0N L AW

15



SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MacCOBOTO YUCEN. DHEPrUs
CBS3M aTOMHBIX s7ep. CBsI3b Macchl U SHEPrUM. Peakuu cCUHTE3a U JIeJIEHUS S1€ep.
Ncrounnku 3Heprun ConHIa U 3BE3I.
Snepnas osHepretuka. JIeMCTBHS paJMOAKTUBHBIX W3JIy4YEHUM Ha JKHUBBIC
OpraHU3MBbl.
JdeMoHCTpanuu.

1. CrieKTphl U3JIyYEHHS U MOTJIOIIEHUS.

2. CnekTpsl pa3jInyHbIX ra30B.

3. CniexTp BOJIOpOAA.

4. HabmoieHue TpekoB B kamepe BuiibcoHa.

5. Pabora cueT4ynka MOHU3UPYIOMINX U3ITyUCHH.

6. Peructpanus u3iny4eHuss IpUPOAHBIX MUHEPAIOB U IPOIYKTOB.
JlaGopaTopHbie padoThbI 1 ONBITHI.

1. HaGntoeHue CIuIOUIHBIX M IMHEHYATBIX CIIEKTPOB U3ITYUYCHHUS.

2. UccnenoBanue TPEKOB: W3MEPEHUE DHEPIMM YACTHUIBI 110 TOPMO3HOMY

nyTH (1o gororpadusim).

3. U3mepenue paauoakTUBHOTO (PoHA.
IHoBTOpPHUTEIBLHO-00001IAKOIIMIA MOAYIb.
[ToBTOpUTENBHO-0000AIOUKA MOAYJIb MNpPEIHA3HAUYEH JUIsl CHCTEeMaTH3alud U
000011IeHHs TPEIMETHOTO COAEPKAHUS U OIbITa ACSITEIbHOCTH, MPUOOPETEHHOTO
OpU WU3YYEHHHM BCEro Kypca (U3MKH, a TaKXKe JUIsl MOJArOTOBKM K OCHOBHOMY
rOCy/IJapCTBEHHOMY 7K3aMEHy IO (u3MKe g O0ydyaroluuxcs, BBIOPABIIUX 3TOT
y4eOHBIN TpeIMeET.
[Ipn wW3ydyeHUM NAHHOTO MOXYJSl PEATM3YIOTCA M CHUCTEMAaTU3UPYIOTCS BHIBI
JesITeNbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOyueHus, GopMupyercs
€CTECTBEHHO-HAY4YHasl TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHMS
ABJICHUA TPHUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (HHU3UUECKUE
ABJICHUS, TPHUMEHSS TOJYyYEHHbIE 3HAHUS, peuarb 3aJadyd, B TOM YHUCIE
KAueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.
[IpyHIMIIHANBEHO AEATENPHOCTHBIM XapaKTEP MAaHHOIO pas3jelia pPeaM3yeTca 3a
CYET TOT0, YTO OOYYAIOIIMECs BBIMOJIHAIOT 3a/1aHMs], B KOTOPBIX UM IMpeajiaraeTcs:
Ha OCHOBE IOJYYEHHBIX 3HAHUHM PACIIO3HABATh U HAYYHO OOBSCHATH (PU3NUYECKHE
SBJICHHSI B OKPY KarOLEH IPUPOJAE U TOBCEIHEBHOM KU3HU;
UCMOJIb30BaTh HAYYHbIE METOJbl HCCIIEJOBAHMS (PU3UUECKUX SBICHHUH, B TOM
quCIIe JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUs TEOPETHYECKUX BBIBOJIOB;
OOBSICHATh HAay4YHbIE OCHOBBI HauOoJjiee BaKHBIX JIOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUI, HAIIpUMEpP, IPAKTUYECKOTO HCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHHKOB
SHEPruy Ha OCHOBE 3aKOHA NMPEBPAILECHUS U COXPAHEHHS BCEX HM3BECTHBIX BHUIOB
SHEPIUU.

HJIaHI/lpyeMl)Ie pe3yJbTaTbl 0OCBOCHUS MMPEAMETA
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JINYHOCTHBIE Pe3yJIbTATHI

B pesynbpraTe msydenus GuU3MKM HA ypPOBHE OCHOBHOTO OOIIET0 O0Opa3oBaHUS Y
oOy4arorierocsi OyayT cpOpMUPOBAHBI CIEAYIOIINE JTUYHOCTHBIE PE3yJbTaThl B
YaCTH:

1) mnaTpUOTHYECKOTr0 BOCIIMTAHMS:

e TIPOSIBIICHUE HHTEpPECa K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoil Gpu3NYecKor HayKH;

e IICHHOCTHOE OTHOIIICHHE K JOCTHKECHUSAM POCCUMCKUX YUECHBIX-(DU3UKOB,;

2) rpa:kIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHHUU OOIIECTBEHHO
3HAUUMBIX H JTHYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTUHYECKUM
MPUMEHEHUEM JOCTHKEHUN (DU3UKU;

e OCO3HAHME BAXXHOCTU MOPAJIbHO-3TUUYECKUX NPUHLMUIOB B JEATEIBHOCTU
YYEHOT0;

3) 3¢TeTHYeCKOro BOCIIUTAHUS:

+ BOCIPHUATHE ICTETUYECKUX KAYECTB (DHU3UUCCKON HAYKU: €€ TAPMOHUIHOTO

MOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

e OCO3HaHUE IEHHOCTH (HU3UYECKOW HAYKHM KaK MOIIHOTO HHCTPYMEHTA
[O3HAHUA  MHPA, OCHOBBI  pPa3BUTHA  TEXHOJOTWMH, BaKHEUILIEH
COCTaBJISIOLIEH KYJIbTYPBI,

e pa3BUTHE Hay4YHOU J1I0OO3HATENHLHOCTH, MHTEpPECA K HMCCIEI0BATEIbCKON
NEeATENbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS U IMOUNOHAJIBHOI0 0J1arONOJIyYHs:

e OCO3HaHHE IIEHHOCTH 0e30macHOro o0pa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAYKHOCTU TMPaBUJ OE30MACHOTO MOBE/ICHUS Ha
TpaHCTIOPTE, HA JOPOTAX, C AIEKTPHUUESCKUM H TEIJIOBBIM 000PYI0BaHUEM
B JIOMAIIIHUX yCJIOBUSX;

« chOpPMUPOBAHHOCTh HaBBbIKAa pedieKkcuU, MPU3HAHUE CBOETO IIpaBa Ha
OIIMOKY M TaKOI0 K€ MpaBa y JIpyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

e AKTUBHOE Y4YacTHE B PEIICHUM MNPAKTUUECKUX 3ajay (B pamMKaxX CEMbH,
0o0pa3oBaTeILHONM OpraHu3aluu, ropoja, Kpas) TEXHOJIOTHYECKOU U
COIIMAJIbHOM HANpPaBJICHHOCTH, TPEOYIOUIMX B TOM YHUCIE U (PU3NYECKUX
3HaHUM;

« HHTEpEC K MPAKTUYECKOMY U3YUECHHIO ITpodeccuil, CBI3aHHbBIX ¢ (PUNKON;

7) 3K0JOrn4eCKOro BOCIMTAHMSA

e OpHEHTAIUS HAa MpUMEHEHUEe (PU3NYECKUX 3HAHWUW JJIA PEIICHUs 3a/1a4y B
00JIacTH OKpY’KarouIel cpefibl, TUIAaHUPOBAHUS TOCTYNKOB U OLICHKH HX
BO3MO’KHBIX ITOCJIEACTBUHN I OKPYKAIOIIEH CPEbI;

17



e OCO3HaHHUE II100ATLHOTO XapaKTepa AKOJIOTHYSCKUX IPOoOIeM M MyTeH uX
peIICHUS;

8) aganTauuMu K HU3MEHSAIIMMCH YCJIOBUSM COLUMAJIBLHOM M TNPHUPOAHOM
cpeabl:

e TOTPEOHOCTh BO B3aUMOJICHCTBUM IMPU BBINOJHEHUH HUCCIEIOBAHUN U
MPOEKTOB (PU3NYECKOU HAMPABICHHOCTH, OTKPHITOCTh OMNbBITY U 3HAHUSAM
ApYTHX,

e TIOBBIIICHUE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 MPAKTUYECKYIO
JIEATSIILHOCTD,

e moTpeOHOCTh B (OPMHUPOBAHMHM HOBBIX 3HAHMH, B TOM YHCIE
bopMyIMpOBaTh HJCH, MOHATHS, THIOTE3bl O (PU3NUECKUX OOBEKTaX H
SIBJICHUSX

e OCO3HaHHEC Je(PUIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETCHTHOCTEH B
obnactu GU3HKY;

« IUIAHUPOBAHUE CBOETO PAa3BHUTHS B MPUOOPETEHUU HOBBIX (DH3UUIECKUX
3HAHUIM;

e CTPEMJICHUE AaHAJM3UPOBATh W BBISABISATH B3aMMOCBSI3H  MPUPO/IBI,
o0I111ecTBa U PKOHOMHUKH, B TOM YHCJI€ C HCIOJIb30BaHUEM (U3UYECKUX
3HAHMMU;

e OIICHKa CBOMX JICCTBUH C Yy4YE€TOM BIIMSIHUA Ha OKPYXAIOIIYI0 Cpemy,
BO3MOKHBIX I'JIOOAJILHBIX ITOCJIEACTBHIA.

MeTtanpeaMeTHbIe Pe3yJabTaThI
B pesynbraTe ocBO€HMs MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus y oOyuatomerocs OyayT chOpMHUpPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE TEUCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHbIE  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIE
YHUBEPCAIbHBIC YICOHBIE TCUCTBUS.
Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE JIeiicTBUS
ba3oBble 1ornueckue aeiicTBU:
e BBIABJISITH M XapPaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKH OOBEKTOB
(ssBNIEHUN);
e YCTaHABJIMBATh CYIICCTBECHHBIM MPU3HAK KJIACCU(DHUKAIINN, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS;
 BBIABJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B paCCMaTPUBAEMBbIX (paKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;
e BBIABJISITH NPUYUHHO-CIIEJACTBEHHBIE CBS3U TMPU H3yYCHUH (DUINYECKUX
SIBIICHUN W TIPOIECCOB, JIeTaTh BBIBOJIBI C UCIIOIH30BAHUEM JIETYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJITIOYCHHM, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX
(U3UYCCKUX BEIIMUHMH,
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e CaMOCTOSITENIBHO BBIOMPATH CIOCOO pEeIIeHUs Yy4eOHOH (Pu3nUecKon
3ajaun (CpaBHEHHE HECKOJBKMX BapHaHTOB pEIlEHHUs, BHIOOp HanOoiee
MOJIXOJISIIIETO C YUETOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBarebcKue AeiCTBHUS:

+ HCIOJIb30BaTh BOMPOCH KaK HUCCIIEI0BATENbCKII HHCTPYMEHT TIO3HAHMS,

+ TPOBOAMTH MO CAMOCTOSITEIFHO COCTABICHHOMY IUIaHY OMBIT, HECIOXKHBIN
(GuU3MUECKUIl SKCHEPUMEHT, HEOOJBIIOE HCCIeA0BaHUE (HUIUUECKOTO
SIBIICHUS;

e OIEHMBATh Ha MPUMEHUMOCTH M  JIOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIE/IOBAHUS WU DKCIIEPUMEHTA;

e CaMOCTOSITENIBHO (hOpMYIHMPOBaTH 00OOIIEHUS U BBIBOJBI MO pe3yjIbTaTaM
IIPOBEJICHHOT'O HAOJIOICHUS, ONIBITA, UCCIIEAOBAHNUS;

+ MPOTHO3MPOBaTh BO3MOXKHOE JalibHEHINee pa3BUTHE  (UBHYECKUX
IPOIIECCOB, a TAK)KE BBIABUTATH MPEIIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ unpopmanueii:

+ TPHUMEHSTHh PA3UYHBIE METOJbI, UHCTPYMEHTHI U 3apPOCHl MPH MOUCKE U
orOope MH(pOpPMALMM WM JAHHBIX C YYE€TOM MPEAJIOKEHHOW y4eOHOMN
buznyeckou 3aaauu;

+ aHAIM3UPOBATh, CHCTEMATHU3UPOBATh M HHTEPIPETUPOBATH WH(OPMAIIUIO
Pa3IUYHBIX BUIOB U (POPM IPEACTABICHHUS;

e CaMOCTOSITEIBHO BBIOMPATh ONTUMANBHYIO (OpMy MpeacTaBiICHUS
uHpOpMallMl M WJUIIOCTPUPOBATh pELIaeMble 3aJaud  HECJIOKHBIMU
CXeMaMH, AMarpaMMaMy, HHOU rpaduKoi U X KOMOMHALIUSAMHU.

KoMMyHnKaTHBHBIE YHHBepcaIbHble YueOHbIe 1elCTBUS:

« B xoze OOCyXaeHHs y4eOHOrOo MaTepHuaya, pe3yJbTaToB JIA00PATOPHBIX
palboT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha DPEIICHUE 3a/Ja4dl U MOJJCpKaHUE
Onaro>keaaTeaIbHOCTH OOIICHUS;

+ COMOCTAaBIATh CBOM CYXACHHS C CYXACHUSIMH JPYTHX YYaCTHHUKOB
Jranora, OOHapyKUBaTh Pa3INYne U CXOJICTBO TO3HIIHIA;

+ BBIPaKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MMCHMEHHBIX TEKCTaX;

e MyOJMYHO MPEACTABIATH PE3YIbTaThl BBIOIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIIEOBaHUS, IPOEKTA);

e MOHMMATb U  HCIOJIb30BAaTh  MpEUMYyLIeCTBA  KOMAaHJHOM U
WHIUBUIYaIbHOH pabOThl TpH PpEHIEHWHW KOHKPETHOW (u3nyeckoi
poOIeMBI;

» MPUHUMATH LEJIU COBMECTHOHN NIEATEIBHOCTH, OPraHU30BBIBATH JACHCTBUS
0 €€ JOCTHXKECHHIO: PpacCHpeleNsiTh pPOJH, OOCYXIaThb MPOLECCH U
pe3yNbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHUS HECKOJIBKHUX JIHOIEH;
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 BBIIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaUeCTBEHHOTO pe3yJsbTara Io
CBOEMY HAIIPpaBJIEHUIO W KOOPAUHUPYS CBOM JIEUCTBUS C JPYTUMHU
YIEHAMH KOMAaH/IbI;

» OLIEHMBATh KA4€CTBO CBOEr0 BKJaJa B OOUIMI MPOAYKT NO KPUTEPHSM,
CaMOCTOATENBbHO COPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHS.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe 1eilicTBUS
Camoopranusanus:

e BBIBIISITH NMPOOJEMbI B KU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUI pelieHus: GU3NYECKUX 3HaAHUM;

e OPHEHTHPOBATHCS B  PA3NIMYHBIX [OAXOJAX MPUHATHS  PELICHUH
(MHAMBUYaIbHOE, NPUHATHE PEIICHUS B IPyIIE, NPUHATUE PELICHUM
TpYTIIOH);

* CaMOCTOSITEJIBHO COCTABIIATH AJITOPUTM peLIeHUs (PU3NUecKO 3a1auul WK
IUIaHa MCCJIEIOBAHUS C YYETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh NpelaraéMble BAPUAHThI pEICHUM;

« JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

« J1aBaTh aJICKBAaTHYIO OLICHKY CUTYalluU U MpeaiaraTh jiaH €€ U3BMEHEHMUS;

e OOBICHATH MPUYMHBI  JOCTHKEHHMS  (HEJOCTHXKEHHUSA) Ppe3yJbTaToOB
NEeSTEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIbITY;

e BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS
(¢u3nyeckoro HCCIEAOBaHUS WIM TPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, WM3MEHHBIIMXCS CHUTYyallUil, YCTAaHOBJEHHBIX OIIUOOK,
BO3HUKIINX TPYAHOCTEN;

e OLIEHUBATH COOTBETCTBUE PE3YJIHTATA €U U YCIOBUAM;

+ CTaBUTH ceOsl HA MECTO APYTOro YelOBEKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYroro;

+ IpPU3HABaTh CBOE MPABO HA OLIMOKY MPHU pEIICHUH (PU3NUECKUX 3a]a4 WU
B YTBEP)KJICHUSAX HA HAYYHbIE TEMbI U TAKOE K€ MPABO APYTOro.

IIpenMeTHbBIE pe3ybTATHI

7-i1 ky1ace

K xoniy oOydyeHust B 7-M KJjacce NpeaMETHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCNOJBb30BAaTh MOHATHSA:  (PU3MYECKHEe W  XHUMHUYECKUE  SIBJICHUS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJEINb, THUIIOTE3a, €IWHUIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMSI BellecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBUXKEHHE (paBHOMEPHOE,
HEPAaBHOMEpPHOE, NPSMOJIMHENHOE), TPACKTOPUs, PABHOACHCTBYIOIIAS
cuna, gepopmamms  (ympyras, — IUTaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;
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« pasznuyath sBIeHusa (muddys3us, TETIOBOE IBMKEHUE YACTHI] BEIIECTBA,
PaBHOMEpPHOE  JIBUKEHHWE, HEPAaBHOMEPHOE  JIBIDKEHUE, HHEpIIUs,
B3aUMOJICHCTBHUE TEJI, PABHOBECHE TBEPJIbIX TEN C 3aKPEIUICHHOW OChIO
BpallleHUsI, Tepeaya JaBJICHUS TBEPABIMH TEJIAMH, >XHUAKOCTIMHU H
razaMy, aTMoc(epHO€ JaBJIICHHE, IUIaBaHUE TeJll, MPEeBpaLLEHUs
MEXaHUYECKOW PHEpPruM) MO OMHCAHUIO WX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMNX JAaHHOE (PU3UUECKOE SIBJICHUE;

e pacrmo3HaBaTh TMPOSIBJICHWE U3YYCHHBIX (PU3NUECKUX  SBJICHUM B
OKpY>KalollleM MHpE, B TOM 4Hclie (U3MYECKUE SBJICHUS B MPHUPOJE:
MPUMEPBI JBHXKEHUSI C PA3JIMYHBIMH CKOPOCTSMH B JKMBOM M HEXKUBOU
NpUpoOJie, NEUCTBUE CHIIBI TPEHUS B MPUPOAEC M TEXHUKE, BIIUSHHE
aTMOC(EPHOTO JIaBJICHUS HA KUBOW OpraHU3M, IUIABaHHWE PbIO, phIUaru B
TeJe YeJIOBeKa, IIPH ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICTIATH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKHN) (PU3UUECKHUX SBIICHU;

+ OIMCHIBATh M3YUYEHHBIC CBOMCTBA TeN M (M3UUECKHUE SBICHUS, UCIIONB3YS
dbu3uyeckre BeNWYUHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BpeMs,
yTh, CKOPOCTh, CPEJHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CHUJla TPEHWs, JaBlieHue (TBEpAOro Tena, >KUIKOCTH, Trasa),
BBITAJIKUBAIOIIAS CUJIa, MEXaHUYecKass paboTa, MOIIHOCTh, TJIEUYO CHUJIBI,
MOMEHT CWJIbI, KO3(h(UIIMEHT TIOJE3HOT0 JICUCTBUS MEXaHH3MOB,
KMHETUYECKasi W TOTEHIUaJIbHAsl SHEPrus), MpU OINKUCAHUU MPABUIBHO
TPaKkTOBaTh  (PU3MYECKUNA  CMBICT  HUCHOJIb3YeMbIX  BEJIUYHMH, HX
0003HaueHUsA W €IUHUIBI (DU3NYECKUX BEIUYUH, HAXOAUTHb (OPMYJIBI,
CBSI3bIBAIOLIME JAHHYIO (DU3MUECKYIO BEJIMUYMHY C JAPYTMMHU BEJIMUYHMHAMU,
CTPOUTH TpaUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

« XapakTepu30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS € MPOIECCHI,
UCIIONb3Ys MpaBUja CI0XKEHUs CHII (BAOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IpaBUIIO PaBHOBECHUS pblyara (0JI0Ka),
«30JI0TO€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHUYECKOU
SHEpPruu, MPU ITOM JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUCHIBATh €70 MATEMATHUYE€CKOE BBIPAXKEHUE;

e OOBACHATH HUBUYECKUE SBJIICHUS, MPOILIECCHl U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallMidl NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUUMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpod Ha 1—2 M3yuYeHHBIX CBOMCTBA (PU3MUECKHUX
SIBIICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

e pemath pacyeTHble 3agaud B 1—2 JEHCTBUS, MCHOJB3Ys 3aKOHBl M
dbopMyIbl, CBs3bIBAOME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBHS 33]Ia4Ml 3alUCHhIBATh KPATKOE YCIOBUE, MOACTABIATH (PU3NUECKUe
BEJIMYMHBI B (POPMYJIBI U MPOBOAUTH PACUEThl, HAXOAUTh CIPABOYHBIC
JTAaHHbIE, HEOOXOIUMBbIE ISl PEIICHUS 3a/1a4, OIEHUBATh PEATUCTUYHOCTh
MOJTy4YeHHOU (PU3NUECKO BETUYUHBI;

21



e pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh TMPH MOMOIIU
¢bu3nUecCKNX  METOJOB, B  ONHCAHWHM  HWCCIEAOBAHUS  BBIICISATH
MIPOBEPSIEMOE MPEIIOTI0KEHNE (rumoresy), pas3nuyaTh 51
WHTEPIPETUPOBATh MOTYYEHHBIN pe3ybTaT, HaXOAWUTh OIMUOKH B XOJIE
OTIBITA, JIETIATh BHIBOJIBI IO €T0 PE3yJIbTaTaM;

e TMPOBOJWTH ONBITHI 10 HAOMIOMCHUIO (U3HYECKUX SBICHUA WU
bu3nIeCcKux CBOWCTB Tel: dbopmyIUpoBaThH MIPOBEPSIEMBIE
MPEANOJIOKEHUS, coouparhb YCTaHOBKY u3 MPEIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ OMBITA U (HOPMYIUPOBATH BHIBO/IBI;

« BBINOJHATH TMpPSIMbIE HU3MEPEHHUS PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0beMa, CWJIbl U TEMIIEpaTypbl C UCIOJIb30BAHUEM aHAJOTOBBIX U
u(GpoBBIX TPHUOOPOB, 3aAMKHCHIBATH IOKa3aHUS TPHOOPOB C yUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

« TPOBOJWTH UCCIICIOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BEITMYHUHBI OT
JIPYTOi C MCHOJB30BAaHUEM TMPSMBIX H3MEPEHUI (3aBUCHMOCTH ITyTH
pPaBHOMEPHO BIDKYIIETOCS Tejla OT BPEMEHHU IBWKEHUS TeJa, CHUIIBI
TPEHUS CKOJBXEHUSI OT Beca Teja, KauecTBa OOpadOTKHM MOBEPXHOCTEU
TeJ W HE3aBUCUMOCTHU CUJIbI TPEHUS OT ILIOIIAJAN COMPUKOCHOBEHHUS Te,
CWJIBl YIPYTOCTH OT YJIJIMHEHUS TPYKWHBI, BBITAJKHBAIOMIEH CHIIBI OT
oO0beMa TMOTrPY>KEHHOM YacTH Tella W OT IUIOTHOCTU >KHJKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO
TE€J0, YCIOBUN IJIaBaHUS TEJ, YCJIOBUN PABHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAaHWUU YYEOHOTrO HCCIIEIOBAaHUS, COOMPATH
YCTAaHOBKY W BBIMOJHATh HU3MEPEHUS, CIeAys MPEJIOKEHHOMY IUIaHy,
buKkcHupoBaTh pe3ynbTaThl MMOJMYYEHHOW 3aBUCHUMOCTUA  (PU3UYECKUX
BEJTMYHMH B BUJIC MPEJIOKEHHBIX TA0JIUIl U TPapUKOB, J€JIaTh BHIBOJBI 110
pe3yabTaTraM HCCIeI0BaHUs;

e TMPOBOJWTH KOCBEHHBIC H3MEpPEHUS (OU3UYCCKUX BEIMYHMH (IDIOTHOCTH
BEILIECTBA JKUAKOCTH W TBEPJOrO TeJa, Cujla TPEHUS CKOJbXKEHHUS,
JABJICHWE  BO3/AyXa, BBITAIKUBAIONIAs Cujia, JEWUCTByrOIas Ha
MOTPYKEHHOE B KUJKOCTh TeI0, KOA(DPUIMEHT TOJIE3HOTO JACHCTBUS
MPOCTBIX MEXaHWU3MOB), CJEIys TNPEIJIOKCHHOH WHCTPYKIMH: TpHU
BBITIOJIHEHUH HM3MEpPEHUN coOupaTrh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBIYHCIIATH 3HAUEHUE UCKOMOW BETUYMHBIL;

« coOMoAaTh MpaBUiIa TEXHUKU 0€30MacCHOCTH TIpH paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

* yKa3pIBaTh MPHUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, AMHAMOMETD, COOOIIAIOIINECS COCYAbl, OapoMeTp,
phIvar, MOABUKHBIN W HETIOJABUKHBIN 070K, HAKJIOHHAS TIOCKOCTH;

e XapaKTEepU30BaTh TMPUHIUIBI JCHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOHW HAa WX OMUCaHUA (B TOM YHCIIE:
MOAIIUITHAKY, YCTPOMCTBO BOJOIPOBOJIA, THAPABIWYECKHNA TIpece,
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MaHOMETP, BBICOTOMED, MOPIITHEBON HACOC, ApEOMETP ), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaX (PM3UYECKUX SBJICHUN M HEOOXOIMMBIE (U3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e MPUBOAUTH TpHUMEpPHl  (HaXOauTh  HWHGMOpPMAIMIO O  TPUMEpPAX)
MPAKTUYCCKOTO HCIOJIb30BaHUS (DU3UYECKUX 3HAHWUN B TTOBCEIHEBHOMN
KHU3HU Il o0ecrieueHuns: Oe30MacHOCTH MPU OOpalieHu: ¢ mprudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHHs 3J0pPOBbS U COOIOJICHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIXKAIOIICH cpejie;

e OCYIIECTBIIATH OTOOpP MCTOYHMKOB HMHQPOpPMAllMM B HHTEpPHETE B
COOTBETCTBHHM C 33JaHHBIM IMOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TMyTEeM CpaBHEHHUS pa3JIMYHBIX KMCTOYHUKOB BBIICISATH
uH(pOpMAINIO, KOTOpasl SBISETCS MPOTHBOPEUYUBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

* HCIOJH30BaTh MPH BHITIOJHEHUN YUEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auTepaTypy  (U3MUYECKOTO COAepXaHHs, CIpaBOYHbIE MaTepuabl,
pecypchl cetu HTEepHET, BIaieTh IpUeMaMi KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALMU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

+ CcO37aBaTh COOCTBEHHBIE KpaTKWE MHCHMEHHBIE W YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpManmu (pu3Mueckoro conep:kaHus, B TOM
qucie MyONMMYHO JIelaTh KPaTKhe COOOIICHHsI O pe3ysibTaTaX MPOEKTOB
WIKM Y4YeOHBIX HCCIEAOBAHHMM, NpPHU H3TOM TPAMOTHO HCIIOJIb30BATh
U3YYCHHBI TMOHATUMHBIA amnmapaT Kypca (U3UKH, COMPOBOXKIAThH
BBICTYIUICHUE TTPE3CHTAIINCH;

e MpPU BBHINIOJHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHHUHN paCTpeeNsTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHUU C TOCTABIICHHBIMHU 3a/auaMu,
CIeNUTHh 3a BBHIMIOJHEHWEM IIJIaHA JCWCTBUM, aJEKBAaTHO OIICHUBATH
COOCTBeHHBI  BKJAJ B  JICSITEIBHOCTh  TPYIIIBI,  BBICTPAWBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOIIINX.

8-i1 kiace
K koHniy oOyuenus B 8-M KJjacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIUXCS YMEHHIA:

+ WCIIOJIb30BaTh MOHSITHS: Macca U pa3Mepbl MOJEKYJI, TEIIOBOE JIBUKCHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAIITMYECKUE
U aMmop(HbIE TeNa, HACHIIICHHBIM W HEHACBIEHHBIN Map, BIAXKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSISI DSHEPIus, TEIJIOBOM JBUTATEllb,
DJIEMEHTAPHBIN JIEKTPUUECKUHN 3apsif, HIEKTPHUUECKOEe TOoJIie, MPOBOAHUKU
U TUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIC;

e pasnuyaTh SIBJICHHUS (TEIJIOBOE PACHIMPEHUE W CKaThe, Teruionepenaya,
TEIJIOBOE PaBHOBECHE, CMAaYMBaHWE, KAWUIAPHBIC SBIICHUS, UCTIAPCHUE,
KOH/ICHCAIlMs, IUIaBIIEHUE, KpHUCTain3anus (OTBEpJeBaHUE), KHIICHUE,
Teruionepeaayda (TeTI0MPOBOHOCTH, KOHBEKIINA, U3TyYCHHUE),
ANIEKTPU3ALNS TEJ, B3aUMOJACHCTBUE 3apsI0B, ACUCTBUS DIECKTPHUUECKOTO

23



TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJCUCTBUE MArHUTOB, JICUCTBUE
MarHMTHOTO TOJISl HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasE MHIYKIIHS)
[0 OINHWCAaHUID HX XapakTEPHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

e pacmo3HaBaTh MPOSIBJICHHWE HU3YUYCHHBIX (PU3NUECKUX  SBJICHUM B
OKpY’KalollleM MHUpE, B TOM 4Hclie (U3MYECKUE SBJICHUS B NIPHUPOJE:
MMOBEPXHOCTHOE HATSHKCHUE W KaNWUISIPHBIC SBICHUS B MOPUPOJE,
KpUCTAJIbI B mpupoae, wuznydeHne ConHua, 3aMep3aHue BOJIOEMOB,
MOpckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra, dJICKTPUUYECKUE
SBIICHUS B aTMOcCdepe, dJIEKTPUUYECTBO >KUBBIX OPraHW3MOB, MAarHUTHOE
nosie 3emiid, Apedd MOIOCOB, POJIb MarHUTHOTO TOJS JJIs KM3HU Ha
3emiie, MOJISIPHOE CUSIHHUE, TIPU ATOM MEPEBOJIUTh MTPAKTHUECKYIO 3a/1auy B
y4eOHYI0, BBIIETSATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3MUECKHUX
SIBIICHUI;

+ OIMCHIBATh M3YUYEHHBIC CBOMCTBA TeN M (M3UUECKHUE SBICHUS, UCIIONB3YS
dbu3nYecKkre BEIUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIUYECTBO
TEIUIOThl, YyJEIbHAsg TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAs TEIIOTa
IUTaBJICHMS], YJENlbHas TEIuloTa NapooOpa3oBaHMs, YIelbHass TEIuloTa
CropaHusi TOIUIMBA, KO3(PQPUUMEHT TOJE3HOro JACHCTBUS TEIIOBOM
MAalllMHbI, OTHOCHUTENIbHAS BIIAXKHOCTh BO31yXa, JJIEKTPHUYECKUN 3apsi,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHHE, CONPOTHUBIICHUE IPOBOJHUKA,
yAeIbHOE  COMPOTHBJICHHE  BellecTBa, pabora U MOIIHOCTH
ANEKTPUYECKOTO TOKa), TMpU ONHCAHUU TPABWIBHO  TPaKTOBATH
(bu3MYECKUl CMBICIT UCIONB3YEMBIX BEIWYUH, 0003HAYEHUS U €IUHUIIBI
bu3nUecKNX BEIWYUH, HAXOAUTh (OPMYJbI, CBS3BIBAIONIUE JTAHHYIO
GU3HUECKYI0 BEIWYMHY C JAPYTUMH BEIWYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;

* XapaKkTepU30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON TEOpUH
CTPOEHHUS BEILECTBA, MPUHIUI CYNEPHO3ULUU TOoJIeH (HAa KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsja, 3akoH OMa JiJIsl yyacTKa LIEeNH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHUsT DHEPrUM, IpU OTOM J1aBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allUChIBATh €r0 MaTeMaTUYeCKOe
BBIPAKEHUE;

e OOBICHATH (PU3MYECKHE MPOIECChl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIISTH
MIPUYUHHO-CJIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
maroB ¢ onopoil Ha 1-2 W3y4YeHHBIX CBONCTBA (DU3UYECKUX SIBICHUH,
bU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemaTrh pacyeTHbIC 3aJauyd B 2—3 JICWCTBHS, MCIIONB3Yys 3aKOHBI M
dbopmyibl, cBs3bIBatOlMe (U3UYECKUE BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHUSL 3aJa4M 3alMChIBATh KPAaTKOE YCJIOBHUE, BBIABIATH HENOCTATOK
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JAHHBIX JUISI pEHIeHUs 3aJadd, BBIOMpATh 3aKOHBI U (OPMYJIBI,
HEOOXOMMMBIC I €€ pEeHIeHUs, MPOBOAWTH pacyeThl U CPABHHUBATH
MOJIYYCHHOE 3HaUCHUE (PHU3NIECKOI BETMYMHBI C N3BECTHBIMU JaHHBIMH,

e pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEHIUTh MpPU TOMOIIU
bU3UYECKUX METOJIOB, HCIOJIb3ySl OMHCAHWUE HUCCIEIOBAHUSI, BBIJICIATH
MpoBEpsieMOe MPEANOJIOKEHNEe, OIICHUBATh MPaBWIBHOCTh IMOPSIKA
MIPOBEJICHUS UCCIICIOBAHUS, J€IaTh BEIBOJIBI,

e MPOBOJUTH OMNBITHI 1O HAOMIOJEHUIO (DU3WYECKUX SBJICHUM WM
bu3nueckux CBOMCTB Ten (KamWUIApHBIE SIBICHUS, 3aBUCUMOCTh
JABJICHUS BO3JlyXa OT €ro o0beMa, TeMIlepaTypbl, CKOPOCTH TMpolecca
OCThIBAaHWS M HAarpeBaHus IpPU H3IYUYECHHH OT LBETAa H3JIyYarolleu
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh  HMCHApPEHUs BOABI  OT
TEMIIEPATYPHI KUAKOCTU U IUIOIIAIA €€ MOBEPXHOCTH, JIEKTPU3AIUS TE
M B3aUMOJCUCTBUE  JJIEKTPUYECKUX  3apsAJ0B,  B3aMMOJICHCTBUE
MOCTOSTHHBIX MarHuTOB, BU3YyaJIM3alldsl MAarHUTHBIX MOJEH MOCTOSTHHBIX
MarHuTOB, ACHUCTBUSI MATHUTHOTO TOJIsi HA MPOBOJHUK C TOKOM, CBOICTBA
AJIEKTPOMArHuTa, CBOMCTBA SJIEKTPOJBUraTeiis MOCTOSIHHOTO TOKa):
dbopMyIMpoBaTh MPOBEPSIEMbIE MIPEATIOJIOKEHUSI, COOUPATh YCTAHOBKY M3
NPEJIOKEHHOr0  00OpyJOBaHWs,  OMHUCHIBATH  XOJl  OMbITa U
bopMyJIMpPOBaTh BHIBOJIHI,

e BBINOJIHATH MNpPAMBbIE  W3MEPEHUS  TEMIIEPATypbl,  OTHOCHTEIBHOU
BJI&JKHOCTU BO3/lyXa, CWJIbl TOKAa, HAIpPSHKEHHUS C HCMHOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U NATYUKOB (DU3UUECKUX BEIMYWH, CPABHHBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIIOTHOM IMOTPEITHOCTH;

« TPOBOJWUTH UCCIIECIOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKOW BEITMYHUHBI OT
JpPYyrol ¢ HCHOJb30BAHUEM TMPSIMBIX HU3MEPEHUN  (3aBUCHUMOCTh
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IJIOMIAJAN TOMNEPEYHOTO
CEUEHUS U YJIeIbHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIbI TOKA,
UIYyIIET0 4Yepe3 TMPOBOJHUK, OT HaNpsHKEHUs] Ha  IMPOBOJHUKE,
UCCJIEIOBAHUE TIOCJIENOBATEIbHOTO U  NapajUIeNIbHOIO  COEAUHEHUUN
MIPOBOJHUKOB): IIJIAHUPOBATh HCCIEIOBAaHUE, COOUpaTh YCTAHOBKY U
BBITIOJTHATE M3MEPEHUS, CIeays MPeIOKEHHOMY IUIaHy, (UKCHUpOBaTh
pe3yibTaThl MOJYYEHHOM 3aBUCMMOCTH B BHUJE TaONHI] U TpapuKOB,
JenaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIEAOBaHNUS;

e TMPOBOJUTH KOCBEHHBbIE W3MEpeHUs (Pu3nyecKux BenuduH (yIeibHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTUBICHUE TMPOBOJHMKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHHs, coOUpaTh
AKCIEPUMEHTAILHYIO YCTAHOBKY, CJIENys NPEMJIOKEHHON MHCTPYKIUU, U
BBIYUCIISITH 3HAUCHUE BEJIMUUHBIL;

« coOmoAaTh IpaBuiia TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;
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s XapaKTepU30BaThb MPUHIUIBl JCHCTBUS M3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX OMHMCaHUA (B TOM YHCIE:
CUCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIEpPMETP,
BOJITMETP, CYETUYHUK AJIEKTPHUUECKOW BSHEPIHH, 3JIEKTPOOCBETHTEIIbHbBIE
npuOOpPBI, HArpeBaTEIbHBIE AIEKTPONPUOOPHI (TPUMEPHI), ITEKTPUUECKUE
NPEIOXPAHUTENHU, DJIEKTPOMArHUT, 3JEKTPOJBHUraTeldb MOCTOSHHOTO
TOKa), WCIONb3ys 3HAHUSA O CBOMCTBAaX (PU3MYECKUX SIBICHUN U
HeoOxoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

e pacrno3HaBaTh IPOCTbIE TEXHUUYECKHE YCTPOWCTBA W HU3MEPUTEIbHBIE
npubopbl MO CXeMaM M CXEMaTU4YHbIM pPHUCYHKaM (PKHUIAKOCTHBIH
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JIBUraTellb BHYTPEHHETO
CrOpaHHUs, SJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI 3JIEKTPHUUECKUX
HeMei ¢ MocieoBaTeIbHbIM U MapajlIeIbHBIM CO€AMHEHUEM 3JIEMEHTOB,
pas3nuyasi yCJIOBHbIE 0003HAUEHUS HJIIEMEHTOB JIEKTPHUECKUX IIeTICH;

e MPHUBOIUTH NpuUMepbl  (HaxoAuTh  HUHPOPMALMIO O  TMPUMEPAX)
IPAKTUYECKOTO HUCIOJIb30BaHUS (DU3MYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JUIsl o0ecriedeHus: 0e301acHOCTH MpU OOpalleHu ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHHUsS 300pOBbSI U COOJIOJEHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPY KaIOILIEH cpee;

e OCYIIECTBIIATh TMOUCK HMHPOpMAMK (U3UUYECKOTO COJAECpKaHUS B
UHTEpHETE, HA OCHOBE HMEIOLIMXCS 3HAHUW M IyTEM CpaBHEHMS
JIOTIOJIHUTENIbHBIX ~ MCTOYHMKOB  BBLIEHATh MHPOpPMAILUIO, KOTOpas
SBJISIETCS] MPOTUBOPEUYHUBOM WIIM MOKET OBITh HEIOCTOBEPHOM;

* HCIIOJIb30BaTh MPHU BHINIOJHEHUU Y4E€OHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy  (U3MUYECKOTO COIepXaHHs, CIpaBOYHbIE MaTepuabl,
pecypcbl cetu HTEpHET, BiageTh NpueMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi UHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B APYTYIO;

» CO3/1aBaThb COOCTBEHHbIE MHCbMEHHBIE W KpPAaTKHE YCTHBIE COOOLIEHUS,
0000mass uHGOpPMALUIO U3 HECKOJBKMX HMCTOYHUKOB (HU3UYECKOTO
colepkaHusi, B TOM 4YHclIe NYOJIMYHO TPEJICTABIATh PE3YJIbTAThI
IMPOEKTHOW WJIM UCCIEN0BATENbCKON NESATENbHOCTH, P 3TOM IPaMOTHO
UCTIONb30BaTh HM3yUEHHBI MOHITHWHBIA ammapar Kypca (usukw,
COIIPOBOXAATh BBICTYIUIEHUE MTPE3CHTALIUEH;

e IpPU BBINOJIHEHWU YYE€OHBIX NPOEKTOB U HCCIEIOBaHUM (U3NYECKUX
IPOLECCOB PACIPEAEIATh OO0S3aHHOCTU B IPyNIE B COOTBETCTBUM C
NOCTaBJICHHBIMU 3aJlauaMU, CJIEAUTH 32 BHIMOJIHEHUEM IUIaHA JIEUCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OICHUBaThb COOCTBEHHBIM BKJIaJ B
JeSITENIbHOCTD IpyTIIbI, BBICTpanBaTh KOMMYHHKaTHBHOE
B3aMMOJEICTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

9-i1 ky1ace
K xoHy oOyuyeHuss B 9-M KJjacce NnpeaMeTHbIE pe3yJibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
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UCIIOJIb30BaTh IOHATHA: CUCTEMA OTCYETa, MaTepHallbHAas TOYKa,
TPAEKTOPHsI, OTHOCUTEIHHOCTh MEXaHMUYECKOTO JABIKEHUS, AepopMarus
(ympyrasi, 1uiacTH4Yeckas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTb M MEPErpy3KH, LIEHTP TSHKECTH, a0COIIOTHO TBEPAOE TEIIO,
LEHTP TAKECTU TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus 1
BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI,
IKaja JIeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPhI UCIYCKAHMS U MOTJIOLIEHHUS, alb(a-, 0eTa- U raMMa-u3IyyeHus,
W30TOIIbI, SIZIEPHAs SHEPIETUKA;

paznuyarh sBJICHUS (PaBHOMEpPHOE M HEPAaBHOMEPHOE MNPSAMOJIUHEHHOE
JIBU)KEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [BUXKEHHE, CBOOOJHOE
NaJCHUE TeJl, pPABHOMEPHOE JIBM)KEHHE 110 OKPY’KHOCTH, B3aUMOJECICTBUE
TE€J, PEAKTHUBHOE JIBM)KEHHE, KOJIEOATEIbHOE JBHKEHHE (3aTyXarolue U
BBIHY/ICHHbIE KOJeOaHus), pe30HAHC, BOJHOBOE JIBH)KEHUE, OTPaKCHHUE
3BYyKa, NPAMOJUHEHHOE paclpOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3ioKeHHE OeJIoro cBeTa B
CHEKTp M CJIO)KEHUE CIEKTPaJbHBIX LIBETOB, JHMCIEpPCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHMYATOrO CHEKTpa
U3ITyYEHHUS) 110 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YyUYEHHBIX  (PU3MYECKUX  SBICHUH B
OKpy>KaromeM Mupe (B TOM uucie (pu3ndeckue SIBICHUS B TIPUPOJE:
MPUINBBI U OTJIMBBI, ABUKEHHE Tu1aHET COJIHEUHOM CHUCTEMBI, PEAKTUBHOE
JBIKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKME BOJIHBI, LyHAMH, 3XO0, LBETa Tell,
ONTUYECKUE SIBICHUS B MPUPOJE, OMOJOTHYECKOE ACWCTBHE BUAMMOTO,
yIbTPaQHUOJIETOBOIO W PEHTTEHOBCKOTO H3JIYYCHHUH, €CTECTBEHHBIN
paMOaKTUBHBIM (POH, KOCMUYECKHE Jy4Yd, PAJUOAKTUBHOE H3ITYyUEHUE
OPUPOAHBIX MHUHEPAJIOB, JEUCTBUE pPAJUOAKTUBHBIX W3JIYYEHU Ha
OpraHu3M YeJIOBEKa), MpPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIICIATH CYIIECTBEHHbIE CBOMCTBa (NMpU3HAKH) (PU3MUECKUX
SIBIICHU;

OMKCHIBATh U3yUYECHHbIE CBOMCTBA TeN U (PU3UYECKUE SBICHUS, UCTIOIB3YS
dbusznueckre BeTUYUHBI (CPEAHSS MU MIHOBEHHAs CKOPOCTh Teja MpH
HEPAaBHOMEPHOM [IBUJKEHHH, YCKOPEHHME, NEPEMEIIECHUE, IyTh, YIoBas
CKOpOCTb, CHJIa TPEHHs, CHJIA YHPYIOCTH, CUJIa TSDKECTH, YCKOPEHHUE
CBOOOJHOrO TMAaJCHUSA, BEC Tejla, HMIIYJIbC Tela, HMITYJIbC CHIIbI,
MeXaHh4yeckass paboTa W MOIIHOCTb, MOTEHIHAJbHAs BSHEPrus Tena,
HNOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, NOTCHIMAIbHASI SHEPIHs CHKATOU
NPYXUHbI, KUHETUYECKas DSHEpPrus, IOJIHAsg MEXaHW4YecKas »HEprus,
NEPUOJ U YacToTa KOJIEOAHU, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MMOKa3aTelb MPEJIOMJIEHHUS CPelbl), IPU ONUCAHUU
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OPaBWJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCHOIb3yEMbIX BEJIHYUH,
0003HAYECHHUA M E€AMHULBI (DU3MUECKUX BEIUYMH, HAaXOJIUTh (HOPMYIIHI,
CBA3BIBAIOLIME JAaHHYIO (PU3UYECKYIO BEJIMUYMHY C JIPYTMMH BEIIMYMHAMU,
CTPOUTH I'papUKM N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

* XapaKkTepU30BaTh CBOMCTBa Tel, (U3UYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMsI SHEPTUH, 3aKOH BCEMHPHOTO TITOTEHUS,
OPUHIMI CYNEPHO3ULMU CUJ, MPUHUUII OTHOCUTEIbHOCTH [anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMIJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MACCOBOIO YHCEI
IOpU SACPHBIX pEeaKUUsX, IPU ATOM J1aBaTh CIIOBECHYIO (DOPMYIMPOBKY
3aKOHA W 3alMCBIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

» O00BACHATH (DU3MUECKHUE TPOLIECCHl M CBOWCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMil MPAaKTUKO-OPHEHTUPOBAHHOIO XapaKTepa: BBISABIAThH
IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1aroB ¢ ONopoil Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3UYECKUX SIBJICHUH,
(pU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

e pemiaTh pacueTHble 3aaud (ONUparouIMecs Ha CcuUcTeMy U3 23
YpaBHEHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAOIINE (DU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHajiW3a YCIOBHUS 3aJauyd 3alHChIBATh KPaTKOE
yCIJIOBHE, BBISBJISATh HEIOCTAIOLIME WM M30BITOYHBIC JAaHHBIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOUMBIE Ui PELIEHUS, IPOBOAUTH PacueThl U
OLICHMBATh  PEATUCTUYHOCTb I[OJIYYEHHOTO 3HAuY€HUs (U3NUYECKOM
BEJIMYMHBL;

+ pacmo3HaBaTh MNpPOOJEMBbl, KOTOpPbIE MOXHO pEHIUTh MNP MOMOIIH
(¢u3nYeCKuX METOJOB, HCIOJb3ys ONMHCAHHE HCCIIEIOBAHUS, BBIICISTDH
IPOBEPAEMOE MPEIINOJIOKEHUE, OLEHUBATh IPABHIBHOCTh IOPSAKA
IPOBEICHUS  HCCIEJOBaHUS, JeNlaThb BbIBOJbL, HHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOACHHI U ONBITOB;

e MPOBOJMUTH ONBITHl 1O HAOMIOJECHUIO (PUBMYECKHX SABJICHUA WU
($u3MuecKX CBOWCTB TeN (M3ydyeHHe BTOpPOro 3akoHa HbproToHa, 3aKoHa
COXpaHEHUsl PHEPruu, 3aBUCHUMOCTh NEpPHOJa KOJeOaHUW MPY>KUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY Il MaJIbIX KOJIeOaHU, MPSMOJINHEHHOE PaCpOCTPAHEHUE CBETA,
paszioxeHue Oenoro cBeTa B CIEKTP, U3YUEHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3€pKajie U CBOICTB H300pa)keHHMsI IpeaMeTa B coOMparouieit
JUH3e, HaOMIOJICHWE CIUIOUIHBIX M JIMHEHUYaThIX CHEKTPOB H3ITyYeHUs):
CaMOCTOATENIbHO CcOOMpaTh yCTAaHOBKY H3 HW30BITOYHOTO Habopa
0o00OpyOBaHUs, OIHKCBIBaTh XOJ  ONbITA W  €ro  pe3yjbTaThl,
(dbopMyIUpOBaTH BHIBOIBI,

e MPOBOJMUTH MPU HEOOXOJUMOCTH CEpPHUIO MPSAMBIX U3MEPEHUU, ONpeaess
CpelHee 3HaueHHe u3MepseMoll BeauuMHbl ((POKYCHOE pacCTOsSHUE
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coOuparomieid JUH3bI), OOOCHOBBIBATH BBIOOp crocoba W3MEpPEeHUs
(M3MEPUTENBHOTO MPUOOPA);

+ TMPOBOAWTH HCCIEJOBAHHE 3aBUCUMOCTEH (U3NYECKUX BEIHYMH C
WCIIOJIb30BAaHUEM TPSIMBIX W3MEpPEHUU (3aBHCHUMOCTH IyTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JBW)XEHUM O€3 HayalbHOW CKOPOCTH, NEpHOJa
KOJIcOaHMI MaTEeMaTHYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpaXE€HHUs CBETa OT yIJia MaJCHUS W yIJia MPeOMIICHUS OT yria
NaJIeHUs). TUTAHUPOBAaTh HCCJIEIOBAaHUE, CAMOCTOSTEIBLHO COOHMpaTh
YCTaHOBKY, (UKCHPOBATh pE3yJNbTaThl TOJYYCHHOW 3aBUCHMOCTH
(GU3NYECKUX BEIWYMH B BUJIEC TAOIHUI M TpadUKOB, AENaTh BHIBOJIBI IO
pe3yibTaTam HCCIIeIOBAHUS;

e TMPOBOJUTH KOCBEHHBIE U3MEpEHUS (U3HUECKUX BEIMYMH (CpEeaHsS
CKOPOCTb M YCKOpPEHHE Tela TMpU PaBHOYCKOPEHHOM JBUIKEHUH,
YCKOpEHHE CBOOOTHOTO TAJCHHS, KECTKOCTh MPYXKUHBI, KOAPOUIIUECHT
TPEHUS CKOJBKEHHUS, MeXaHWdeckas paboTa UM MOIIHOCTh, 4YacToTa M
NepuoJl KoJIeOAaHWH MaTEeMaTHYECKOTO W TPYKUHHOTO MAasTHUKOB,
ONTHYECKasi Ccujia coOuparoliel JIMH3bI, PAaJUOAKTUBHBIA  (POH):
IUTAHUPOBAaTh W3MEpPEHUs, COOMpaTh IKCIEPUMEHTATbHYIO YCTAaHOBKY U
BBITIOJIHATD M3MEPEHUS, CIeAys MPEIOKECHHON MHCTPYKIIMH, BBIYUCIIATH
3HaYCHHUE BEIIMYMHBI U aHAIM3UPOBATH MOYYCHHBIE PE3YIIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

« CcoOmIOaTh paBHUiia TEXHUKH 0€30MIaCHOCTHU MPHU paboTe ¢ JIabopaTOPHBIM
000py10BaHUEM;

e pasznuyaTh OCHOBHBIC TMPU3HAKKM W3YYCHHBIX (U3UYECKUX MOJIEIeH:
MaTepHalibHasi TOYKa, AOCOTIOTHO TBEPJO€ TEJNO, TOYECUHBIH HCTOYHHK
CBETa, JIy4, TOHKAas JIMH3A, IUIAHETapHAas MOJENh aToMa, HYKJIOHHas
MO/JIeIb aTOMHOTO S]Ipa;

e XapaKTepU30BaTh TMPHUHIUIBI JACWCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX OMHCaHUsA (B TOM YHCIE:
CIOHUIOMETP, JaTUYMKHU TIOJOXKEHHS, PACCTOSHHUS W YCKOPEHHsS, pakKera,
9XOJIOT, OYKH, TEpUCKoN, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HWCHOIB3ysS 3HAHUSA O
CBOWCTBax (u3MUeCKHX sBIEHUH W HEOOXOMUMBIE (PUINIECKHUE
3aKOHOMEPHOCTH,

* HCIOJb30BAaTh CXEMbI U CXEMATUYHBIC PUCYHKU M3YyUYEHHBIX TEXHUYECKUX
YCTPONCTB, M3MEPUTEIHHBIX MPUOOPOB W TEXHOJOTUYECKUX IPOIIECCOB
IpU PEIICHUH Y4eOHO-TPAKTUYECKUX 3a7ad, ONTUYECKUE CXEeMbI IS
MOCTPOEHUS U300paKeHHI B IMJIOCKOM 3epKajie U coOuparomiei JuH3e;

e MPUBOAUTH TpUMEpPHl  (HaXoauTh HWHGOOpPMAIMIO O  MpPUMEpPAX)
NPAaKTHYECKOTO HCMOIb30BaHUS (PU3NUYECKUX 3HAHWW B TIOBCEIHEBHOM
KHU3HU 7151 o0ecrieueHus: Oe30MacHOCTH MPU OOpalieHn: ¢ mpudopaMu U
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TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHHUS 300pOBbSI U COOJIOJIEHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUSI B OKPYIKAIOLIEH CPELE;

OCYIIECTBIISATh MOUCK HWH(pOpMaNUKd (PU3UYECKOTO COACpXKaHUSI B
UHTEPHETE, CAMOCTOSITENIbHO (POPMYJIMPYsI MOUCKOBBINA 3aIIPOC, HAXOIUTh
NyTH ONpEETeHUsI JOCTOBEPHOCTH MOIYyYEeHHOU MH(OpMAMK Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BBHIMOIHEHUU YUYEOHBIX 33JlaHUN HAYYHO-TOIMYJISIPHYIO
auTepartypy  (U3MYECKOro CoJepKaHHs, CIpPaBOYHBIE MaTepualbl,
pecypcebl cetn MIHTEpHET, BIaieTh NpUeMaMy KOHCIIEKTUPOBAaHUS TEKCTA,
npeodpazoBaHusl HUHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHBMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uHPOpMAIlMU M3 HECKOJIBKMX HCTOYHUKOB (PU3MUECKOTO COJIEepKaHus,
nyOIMYHO MPEACTABIATH PE3YIbTAThl IPOEKTHOM MU MCCIIEA0BATEIbCKOM
NEATENIbHOCTH, TPH 3TOM TIPAMOTHO  HCHOJB30BaTh  U3YYEHHBIN
NOHATUIHBIA ammapaT HM3y4aeMoro pasjaena (U3UKH W COINPOBOKIATh
BBICTYIUIEHUE TMPE3EHTAlUEed C YYETOM OCOOCHHOCTEH ayAUuTOpUHU
CBEPCTHHKOB.

TeMaTnyeckoe NJIAHUPOBAHUE

7-1 KJ1ace

e HaumenoBanu | KosimuecTrBo 4yacos

11/- e pas3aeyioB M JnexkTpoHHble (UMGpOBbHIE)
TeM Beer | Koutpoubnpl | IIpakTHYeCKH | oGpazoBaTebHbIe pecypebl

" | uporpammer |0 e padoTsl e paéoThl

Pa3zgen 1. dusuka n

€e pPoJib B MO3HAHUM OKPYKAKIIEro MUpa

bubmuoreka @OI'UC «Mos
IIKOJTa» — lesson.academy-
®dusnka — content.myschool.edu.ru/07.2/
1.1 | Hayka 0|2 05
npupoie
bubnuomkona
www.biblioschool.ru
bubnmuoreka @OI'UC «Mos
12 dusnueckue ) 1 IIKOJIa — lesson.academy-
" | BeTUIHHBI content.myschool.edu.ru/07.2/
05
Y MaTepHaJIm JUTSI TIOATOTOBKH K
1.3 | nayunbiii metoz | 2 1 BCEPOCCUUCKUM MTPOBEPOUHBIM
pabotam o ¢pusuke, OO0
MIO3HAHUS

«Skmace»
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Htoro no pazneny

6

Pa3nen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHHH BellecTBa

bubmuoreka ®I'UC «Mos
IIKOJTa» — lesson.academy-

content.myschool.edu.ru/07.2/
05

CtpoeHue
2.1 BGIE[GCTB& I
Bbubnuomnikona
www.biblioschool.ru
JBmwxenue U bubmmoreka ®I'UC «Mos
B3aUMOJEHCTBU [IKOJIa — lesson.academy-
2.2 2 1
e YaCTHII content.myschool.edu.ru/07.2/
BEIIECTBA 05
Marepuaisl I HOATOTOBKH K
ArperaTHble PHATIBL A A
BCEPOCCUUCKUM MTPOBEPOUYHBIM
2.3 | cocTosanus 2
pabotam no ¢pusuke, OO0
BEIIECTBA
«SIxnace»
Hroro no pasneny 5

Pa3nen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl

bubmuoreka @OI'MC  «Mos
IIKOJTa» — lesson.academy-
content.myschool.edu.ru/07.2/
05
31 MexaHndeckoe 3
/IBHICHIE bubnuomkona
www.biblioschool.ru
bubmoreka ®I'UC «Mos
HNuepuus,
39 | Macca 4 1 IITKOJTaY — lesson.academy-
' ’ content.myschool.edu.ru/07.2/
IUIOTHOCTh
05
Matepuainsl AJi HOJATOTOBKHU K
33 Cuna.  Bugsr 14 1 ) BCEPOCCUUCKUM MTPOBEPOUHBIM
el pabotam 1o ¢pusuke, OO0
«Sxnacce»
Hroro no pazpneny |21

Pa3nen 4. /laBiaenne

TBEPABIX TeEJ, JKMIKOCTell U ra3oB

4.1

JlaBnenue.

3

bubmnoreka PI'UUC «Mos
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[Iepenaua
JTaBJICHUS
TBEPbIMU
TeJIaMH,
KUJKOCTAMU U
razamu

ITKOJTaY — lesson.academy-
content.myschool.edu.ru/07.2/
05

bubanonikxoia
www.biblioschool.ru

bubnuoreka PI'UC «Mos

49 JaBnenue 5 ITKOJTaY — lesson.academy-
| KuaKoCTH content.myschool.edu.ru/07.2/
05
Matepuansl JJist HTOJTOTOBKH K
43 ATtmochepHoe 6 BCEPOCCUHCKUM TIPOBEPOYHBIM
"~ | naBneHue paboram o puzuke, OO0
«Skmnacce»
bubmuoreka @OI'MC  «Mos
IIKOJTa» — lesson.academy-
JeticTBue content.myschool.edu.ru/07.2/
SKUIKOCTH u 05
4.4 |raza Ha |7 3
MOTPYKEHHOE B bubnuomkona
HUX TEJIO www.biblioschool.ru
Wroro no pazpeny |21

Pa3nes 5. PaGora u MOIIHOCTD. JHEprus

bubmuoreka PI'UC «Mos
IIKOJIa» — lesson.academy-

content.myschool.edu.ru/07.2/
05

>.1 542(1)60;2@5 ! 3 I
m bubaunomkona

www.biblioschool.ru
bubmuoreka PI'UC «Mos

59 IIpocteie 5 1 IIKOJIa» — lesson.academy-

" | MEXaHU3MBI content.myschool.edu.ru/07.2/
05

5.3 [ Mexannueckas |4 1 Marepuaibl 1151 TOATOTOBKHU K

SHEPTHS BCEPOCCUUCKUM MTPOBEPOUHBIM

pabotam 1o ¢pusuke, OO0
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«SIxmaccy

Hroro no pazneny 12

[ToBTOpEHME 3

OBII[EE
KOJIMYECTBO
YACOB 1§00}
[TPOTPAMME

68 3 12

8-ii ki1ace

Ne | Haumenopanue |KOTMYECTBO YacoB

/ DJIeKTPOHHBIe (HH(PPOBLIE)
W | PA3RCIOB W TEM | Beer | KonTposibHbl | [IPAaKTHYECK | gGpazoBaTebHbIe pecypebl
I | POrpaMMBl 0 e paboThl ue padoThl
Paszgea 1. TensioBble siBjIeHUs

bubmnoreka ®OIUC «Mos
mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
Crpoenue u 05
1.1 | cBolicTBa 7
BEIIECTBA bubnuomxkona
www.biblioschool.ru
bubmuoreka ®OI'UC «Mos
12 TeruioBbIe 71 1 5 mkona»  — lesson.academy-
"~ | mpotecchl content.myschool.edu.ru/07.2/
05
Hroro no pasneny 28

Pa3nes 2. DiiekTpu4ecKue 1 MATHUTHBIE SIBJICHUS

bubmnoreka @OI'UC «Mos
DJIeKTpHYECKHE mkona»  — lesson.academy-
3apsibl. content.myschool.edu.ru/07.2/
2.1 | 3apspxennble Tena |7 1 05
u ux
B3aMMOJIEHCTBHE bubnuomkoia
www.biblioschool.ru
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TloCTOSHHLL bubmoreka OIUC «Mos
29 | snextpmaeckuii |20 1 7 mkona»  — lesson.academy-
' p content.myschool.edu.ru/07.2/
TOK 05
Marepuasl A5 TOATOTOBKU
73 MarnuTHsble 6 1 15 K BCEPOCCHUCKUM
" | aBneHus ’ MIPOBEPOYHBIM paboTaM 1o
¢uzuke, OO0 «Skmace»
bubmuoreka OI'UC «Mos
mkoia»  — lesson.academy-
content.myschool.edu.ru/07.2/
DNeKTpOMarHuTH 05
24 as uH P KIS 4
AV bubnuomkona
www.biblioschool.ru
Hroro no pazneny 37
[ToBTOpEHME 3
OBIIEE
KOJIMYECTBO
YACOB 1o 68 3 14,5
I[MPOI'PAMME
9-if KJ1acC
Ne | Hanmenopanme |KOTMYECTBO 4acoB
/' DJIeKTpOHHBbIe (LHM(ppOBbIE)
T | pasieiloB M TEM| Beer | Kontpoasn | IpakTuieck o0pa3oBaTe/IbHbIE PecypcChl
| HporpaMMbl 0 bie paboThl | me padoThI

Pasznen 1. Mexanuueckue siBJICHUA

MexaHn4ueckoe
|1 |ABmKenne u
" | ctocoOBI €ro

OIUCaHHS

10

bubmuoreka ®I'UC «Mos
mkona»  — lesson.academy-

content.myschool.edu.ru/07.2/
05

bubGnauonikoia
www.biblioschool.ru
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bubmuoreka ®OI'UC «Mos

12 Bzaumopeiictere 20 mkona»  — lesson.academy-

| Ten content.myschool.edu.ru/07.2/
05
bubmuoreka ®I'UC «Mos
mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
05

13 3aKoHBI 10

COXPAHCHHA bubnuomkona

www.biblioschool.ru

Hroro no pazneny 40

Pa3zgen 2. MexaHuuyecKHe KOJe0aHUA U BOJHBI

bubmmoreka OIUC «Mos
mkoma»  — lesson.academy-

content.myschool.edu.ru/07.2/
05

71 Mexanuueckue 7

" | koneOaHus
bubnuomnikona
www.biblioschool.ru
bubmnoreka OI'UC «Mos

29 Mexanndeckue 2 mkona»  — lesson.academy-

BOJIHBI. 3BYK

content.myschool.edu.ru/07.2/
05

Hroro no pazneny 15

Pa3nes 3. DjieKTpOMArHUTHOE T0J1€ ¥ )JIeKTPOMATHUTHbIE BOJIHBI

bubmoreka OI'UC «Mos
mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
DNEeKTPOMarHuTH 05
31 ;);eKT (I)IA(ZZ:HHTHH 6
Lo Boﬁ HEL bubnuomkona
www.biblioschool.ru
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€e ABJICHUSA
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bubmuoreka ®OI'UC «Mos
mKoia»  — lesson.academy-
content.myschool.edu.ru/07.2/
3aKoHBI 05
4.1 | pacipocTpaHeHus | 6 2
cBeTa bubnuomkona
www.biblioschool.ru
bubmuoreka ®I'UC «Mos
JIun3b! u
49 | onreckne 5 3 mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
npuOOopEI
05
bubmuoreka ®OI'UC «Mos
mKkoia»  — lesson.academy-
content.myschool.edu.ru/07.2/
Paznoxenune 05
4.3 |6emoro cmera B |3 2
CIIEKTp bubnuomikona
www.biblioschool.ru
Hroro no paznemy 15
Pa3gen 5. KBaHTOBLIE SIBJICHUSA
bubmuoreka ®I'UC «Mos
mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
Ucnyckanue u 05
5.1 | mornomenue 4 1
CBETa aTOMOM bubnuomkona
www.biblioschool.ru
bubmmoreka OI'UC «Mos
59 Crtpoenue 5 1 mkoma»  — lesson.academy-
"~ | atomHOTO SIpa content.myschool.edu.ru/07.2/
05
5.3 | AAnepHbie 7 1 1 bubmnoreka ®OI'UC «Mos
peaxIumn mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
05
bubnuomkona
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www.biblioschool.ru

Hroro no pazneny 17

Pa3nes 6. [loBTopuTe1bH0-000011a10 1M MOYJIB

[ToBTOpEHHE 5 bubmuoreka ®OI'MC «Mos

000011eHNEe mKoia»  — lesson.academy-
6.1 | conepxanus 9 2 content.myschool.edu.ru/07.2/

Kypca (usuku 3a 05

7-9-i1 knacc

Hroro no pazneny 9

OBUIEE

KOJIMYECTBO

YACOB 1o 10213 27
I[MTPOI'PAMME
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