TOCYJAPCTBEHHOE KA3EHHOE OBIIEOBPA3OBATEJILHOE YYPEXKIEHHE
«COPJIOBCKASI CAHATOPHAS INKOJIA-UHTEPHAT Ne 9»

PACCMOTPEHO

Ha 3acenanuu 11IMO
y4HTesneii ecTeCTBEHHO-
MaTeMaTH4YeCcKOro HMKa
IIporokon

oT «Z6 » 03‘2174‘4*’?2024 B
Ne_ 7

Pyxoomitens LHIMO
% E.A.Kopneena

COI'JTACOBAHO YTBEPXJIEHO

3amecTuTens AUpeKTopa

%(7 B, 3BsAruIlEBa

«26 » 0/7;/%% 2024 r.

PABOYAS IPOTPAMMA
yueOHoro npenmera «Pu3ukar»

JU1s oOy4Jarommxcs 7-9 Kinaccos

ba3oBslit yposeHs

CocraBurens paGoueit mporpamwsi
Kopo6Gosa Enena Cepreesna

2024-2025 yye6upiii roa




IHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHoro mpeamera «@Duszmka» s olyuarommuxcs 7-9 Kiaccos
COCTaBJIEHA B COOTBETCTBUM C HOPMATUBHBIMU JJOKYMEHTaMU:

l.®enepanbHbiM 3akoHOM 0T 29 nekabps 2012 r. Ne273-®3 «O6 obOpa3oBaHuu B
Poccuiickoit ®enepanumy;

2.DenepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOTO OOIIEro
obOpaszoBanusi (yTBepKIAEH mpukazoM MunucTtepctBa mnpocsemenus PO or 31.05.2021 r.
Ne 287, 3apeructpupoBan MunucrepctBoM rocturiu PO 05.07.2021 roga Ne 64101);

3.®enepanpHOll  00pa30oBaTENLHOW MPOTPaMMON OCHOBHOTO OOIIEro 00Opa3oBaHUS
(yTBepxkaeHa mnpukazoM MunuctepctBa mpocBemeHuss P® ot 18.05. 2023 r. Ne 370,
3apeructpupoBana MunuctepcTBoM rocTuiuu PO ot 12.07.2023r. No74223) ¢ yuérom:

4.ITpukaza Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxaenun [lopsaka
OpraHM3allil U  OCYIIECTBICHUS  0Opa30BaTENbHOM  JIEATENbHOCTH IO  OCHOBHBIM
o0mieo0pa3oBaTebHBIM TpOTpaMMaM - 00pa30BaTEIBHBIM MPOrpaMMaM HAdalbHOTO OOIIEro,
OCHOBHOT'O OOIIIETO U CPEIHEro 00IIero oopa3oBanus» (C AOMOTHECHUSIMU U U3MEHEHUSIMU ),

S5.IIpukaza Munnpocsemenus Poccun ot 04.10.2023 Ne738 «OO0 yTBepxkaeHUU
denepanbHOrOo TepeyHs AJIEKTPOHHBIX 00pa30OBaTENbHBIX PECYpPCOB, JOMYILIEHHBIX K
UCIIONB30BAHUIO  TPU  peanu3ali  UMEIONIMX  TOCYJapCTBEHHYID  aKKPEIUTAIUI0
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
o0Opa3oBaHus);

6.0cHOBHOM  00pa3oBaTEIBLHON MPOrPaMMBI  OCHOBHOTO  00mmIero oOpa3oBaHMs
IF'OCYJAPCTEHHOI'O KA3EHHOI'O OBIIEOBPA3OBATEJIBHOI'O VYYPEX/IEHUA
«'OPJIOBCKAS CAHATOPHAS IKOJIA-UHTEPHAT Ne9» (ytBepxkaena npukaszom ['KOY
«"OPJIOBCKAS CIIN Ne 9» ot 26.08.2024r Ne 119);

7.YuebHoro 1maHa ocHOBHOro obmero o6OpazoBanus ['OCYIAPCTEHHOI'O
KA3EHHOI'O  OBIIEOBPA3OBATEJIBHOI'O  YUPEXIEHUA «"OPJIOBCKAA
CAHATOPHAS HIKOJIA-MUHTEPHAT Ne9y;

8.Paboueit MPOrpaMMBbI BOCIIUTAHUS OCHOBHOTO o0rm1ero o0Opa3oBaHUs
IT'OCYJAPCTEHHOI'O KA3EHHOI'O OBIHIEOBPA3OBATEJIBHOI'O VYYPEX/EHUA
«"OPJIOBCKAS CAHATOPHAS IIKOJIA-UHTEPHAT Ne 9.

Copepxanue  mporpaMmbl 1o  (u3WKe  HampaBleHO  Ha  (GOPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYaIONIMXCS M OpraHu3aluio H3y4deHus (u3uku Ha
JeSITEIbHOCTHOM OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Yue€OHOIO
npeamera B peanmm3anuu  TpeboBanmit DPIOC OOO k T1UIaHUPYEMBIM JIMYHOCTHBIM U
METanmpeaIMETHBIM  pe3yJbTaTamM  OOydYeHHs, a  TakkKe  MEXIPEAMETHbIE  CBSI3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMS.

[IporpamMmMa no (u3muke ycTaHaBIMBAeT paclpesesieHne Y4eOHOro marepuania o rojiam
oOydeHus (0o Kiaccam), TMpeajaraeT MPUMEPHYIO TMOCIEI0BaTeIbHOCTh HM3YyUYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE Pa3BUTHUS NPEIMETHOIO COJEpKaHUS W y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXcsl.

®dusnKa ABISIETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNBKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUI, U3y4aeMbIX XHMUEH,
Ouosiorueit, actpoHOMuel 1 Gu3nUecKkoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, IPEeAoCTaBisieT HaumOojee siCHble oOpas3ibl NMPUMEHEHHsS HAay4dHOTO MeEToJa
MO3HAHMSI, TO €CTh CII0CcO0a MOIyYeHHsI TOCTOBEPHBIX 3HAHUI O MHpE.


https://sudact.ru/law/prikaz-minprosveshcheniia-rossii-ot-18052023-n-372/
https://sudact.ru/law/prikaz-minprosveshcheniia-rossii-ot-18052023-n-372/

OpnHa W3 TIaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUS B CTPYKType oOmero oOpazoBaHUs
COCTOUT B (POPMHUPOBAHUM ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH W HWHTEpeca K HayKe Yy
o0ydaromuxcs.

Wzydyenne ¢u3nku Ha 0a30BOM YpOBHE MPENIONIaracT OBJIAJICHUE CIEAYIOIUMU
KOMIIETCHTHOCTSIMH, XapaKTePU3YIONUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTB:

® HAy4HO 00BICHITH SIBJICHUA,

® OLCHHMBATh U IOHUMAThb 0COOEHHOCTH HAay4YHOT'O UCCJICIOBAHUS;

® HWHTCPHIPCTUPOBATL JAaHHBIC M HCIIOJIB30BaTh HAYYHBLIC O0Ka3aTCJIbCTBA MJIA
IMMOJIy4YCHH BBIBOIOB.

[lenn usyueHus (U3MKU HA YPOBHE OCHOBHOIO OOIIEr0 OOpa30BaHUS OIpENEICHbl B
Konuenuuu npenogaBanus ydyebHoro npeamera «®dusnka» B 00pa30BaTENIbHBIX OpraHU3ALMIX
Poccuiickoit ®enepauuu, peanu3yromUX OCHOBHBIE 00I11€00pa30BaTe/IbHbIE HPOTrPaMMBI,
yTBepkAEHHON pemenneM Kosmernn MunncreperBa npocsenieHuss Poccuiickonn @enepanuu
(mpotoxoit ot 3 nexabpst 2019 r. Ne [IK-48H).

Henn n3yyenus pU3NKH:

NpuOOpeTeHue HUHTEpeca U CTPEMIICHHA OOYy4alouMXxcsi K HaydHOMY H3yUYEHUIO
MIPUPO/IbI, PA3BUTHE UX MHTEIIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAy4YHOM MeETOoJleé TMO3HaHusiA | (OPMUPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3y4YeHHsS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMUpOBaHUE MPEACTABICHUA O POIM (PUUKU TSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHUi;

pa3BUTHE TPEICTaBICHUI O BO3MOXHBIX cdepax Oynymed mnpodheccuoHanbHOMI
JESITENIbHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOJATOTOBKA K JaTbHEHUIIEMY O0yUYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTkeHne 3TUX Iiefied mporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ecIeYnBaeTCs peIICHUEM CIEIYIOLINX 3a1a4:

NpUOOpeTEeHUEe 3HAHUW O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHWYECKUX,
TEIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

npuoOpeTeHue yYMEHUM ONUCBhIBaTh U OOBICHATH  (PU3MUYECKHE SBJIECHUS C
HCIIOJIb30BAaHUEM TOJTYUYEHHBIX 3HAHUH;

OCBOEHME METO/IOB PEUICHMsI MPOCTEHIINX pacuyETHBIX 3aJad C HCIOJIb30BAHUEM
buznYecKuX MojeNel, TBOPUYECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOMIOAATh NPHUPOJIHBIE SBICHUS U  BBHINOIHITH  OTMBITHI,
nabopaTopHble pabOTHl M JKCIEPUMEHTAIbHBIE HCCIIECAOBAHUS C HCIIOJIb30BaHHEM
MU3MEPUTENBHBIX PHOOPOB;

OCBOEHHE MPHUEMOB pabOTHl ¢ HH(pOpMame (GU3NUIECKOro COAEpIKAHUS, BKIOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KEHHUAX (U3MKH, aHaJu3 U KPUTHYECKOE
OIICHUBaHHE WH(OPMAIINU;

3HaKOMCTBO €O cpepaMu MPoPecCHOHANBHOMN IeATEIbHOCTH, CBA3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (U3MUYECKOI HAyKU.

Ha uzyuenue ¢usuku (6a30BbIi ypoBEeHb) Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs

OoTBOAUTCS 238 4acoB:
B 7 kacce — 68 JacoB (2 yaca B HEJeNi0),



B 8 kJmacce — 68 yacoB (2 yaca B HEJEINI0),
B 9 xiacce — 102 gaca (3 gaca B HEACIIO).

[Ipeniaraemslii B mporpamme 1o Gpu3uKe nepeueHb JJIabopaTopHbIX paboOT U OMBITOB HOCUT
PEKOMEHIATENIbHBIA XapakTep, YUYUTENb JAelaeT BhIOOp MpOBEACHHS J1a0OpaTOPHBIX paboOT H
OTIBITOB C YYETOM UHINBUAYAITBHBIX OCOOCHHOCTEH 00YYaroINXCs, CIIMCKA SKCIIEPUMEHTATBHBIX
3a1aHUMH, IpeUIaraeMbIX B paMKaxX OCHOBHOT'O TOCYJapCTBEHHOT0 9K3aMEeHa 1O (HU3HKE.



COJAEP/)KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usnka u e€ poJib B MO3HAHUM OKPYKAKIEr0 MUPA.

®usnka — Hayka o npupojne. SBnenus npupoasl. Ousndyeckue sABICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, ATEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

@usnueckue BenuuuHBL. M3Mepenue ¢usnueckux BeauuuH. Pusnyeckue MTpUOOPHI.
ITorpemnocTs u3MepeHuil. MexayHapoiHas cucTeMa €IMHHII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAayKu H3yyaroT Ipupony. EcTecTBeHHO-HaydHBIN
METOJl TO3HaHMs: HaOJIOJeHHe, IOCTAHOBKA HAyYHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
HKCIEPUMEHT TI0 IPOBEpPKE TUIOTe3, OO0bsACHEHHe HaOmonaemoro sBieHus. OmnucaHue
($U3NUECKUX SABICHUI C TIOMOUIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, JIEKTPUUECKHNE, MATHUTHBIE, CBETOBBIEC SIBJICHHUS.

2. Owuszuueckue NpuOOPHI U MpOLEAypa MPSIMBIX U3MEPEHHH aHaJIOrOBBIM M IU(POBHIM

npubopom.

Jlabopamopuwvie pabomot u onvimol.

OmnpeneneHne HeHbl JeIEeHUs HIKaIbl K3MEPUTEIBLHOTO pUoopa.
N3Mmepenne paccTosTHUM.

H3mepenne 00bEMa KUAKOCTU U TBEPIOTO Tea.

Onpenenenue pasMepoB MajbIX TEIN.

v wnN e

N3mepenne temmepaTypbl MpU IMOMOLIM KUJAKOCTHOTO TEPMOMETpAa MW JAaTUUKA
TEMIEPATYPHI.
6. IlpoBeneHue wuccienoBaHUs MO MPOBEPKE THIOTE3bl: JATBHOCTh MOJIETA IIApUKA,
MYIIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIlIe BHICOTA ITyCKa.

Pa3znea 2. IlepBoHayasibHbIE CBEJCHUS 0 CTPOCHUM BelleCcTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTHU JBMKEHHUS YacTUIl C TEMIEpaTypoil.
BpoyHoBckoe nBmwkenue, muddysus. BaumopeicTBre dYacTHil BEHIECTBA: MNPUTSHKEHHE U
OTTaJIKUBAHHUC.

ArperatHple COCTOSIHHSI ~ BEIIECTBA: CTPOCHHE Ta30B, JKHUJIKOCTEH U  TBEPIBIX
(kpucTaInyeckux) Ted. B3auMOcCBA3b MeXAy CBOMCTBaAMHM BEHIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSpPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJFbI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO TBUKEHUSI.

2. Hab6mropenue nuddysuu.

3. HaGnronenue sBieHMA, OOBSICHSIOMIMXCS MPUTSHKCHUEM WM OTTAKMBAHHEM YaCTHIL

BEIIIECTBA.

Jlabopamopusie pabomul u onvimol.

1. Oruenka AuaMeTpa aToMa METOJOM PsI0B (C UcTob30BaHuEM (hoTorpaduii).

2. OmpITH IO HAOIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO 0OHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYJIIPHOTO MPUTSIKEHUS.



Pa3nen 3. /IBu:keHHe U B3auMoOJeiicTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOEe U HepaBHOMEpHOE JBHKeHUE. (CKOPOCTb.
CpenHsis CKOpOCTh IPH HEPABHOMEPHOM JIBHKEHUH. Pacu€r myTu u BpeMeHU ABUKEHUS.

SIBnenue wHepnuu. 3aKOH HHepUUU. B3auMmopeilcTBue Ten Kak MpPUYMHA HU3MEHEHUS
CKOPOCTH JIBIDKEHMsI Tell. Macca kak Mepa umHepTHocTu Tena. [lmotHocTh BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHHIIE 00bEMa BElIeCTBA.

Cuiia Kak XapakTepucTHKa B3aumojnencTBus Ttein. Cuna ynpyroctd W 3akoH ['yka.
N3mepenne cuiabl C MOMOIIBIO JUHAMOMETpa. fIBI€HHE TATOTeHHMs W cuia TsbkecTH. Cuna
TSOKECTH Ha Jpyrux rmuianerax. Bec tema. HeBecomocTs. CroxeHue Cuil, HampaBJICHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromasa cwi. Cuia TpeHusa. TpeHHe CKOJIBXKEHHS U TPEHUE MOKOS.
Tpenue B npupoae U TEXHUKE.

Hemoncmpayuu.

1. HaGmroieHue MeXaHu4ecKoro JBUKEHHS Teja.

2. H3MepeHHe CKOPOCTH MPSMOJIUHEWMHOTO ABUKECHHUS.

3. HaGnropenue siBneHUs: HHEPLUU.

4. HabmoneHne U3MEHEHHsI CKOPOCTHU TPU B3aUMOJICHCTBUH TE.
5. CpaBHeHHE MaccC MO B3aUMOJICHCTBUIO TEJ.

Crnoxxenue CHJI, HAITPABJICHHBIX I10 OI[HOI/I HpHMOI/I

ﬂaﬁopamopmﬂe padomul u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABIKEHHUS (LIapuUKa B HKHIKOCTH, MOJEIH
AIIEKTPUUYECKOI'0 aBTOMOOMIIS U TaK Jiajiee).

2. OmnpeneneHune cpeiHEd CKOPOCTU CKOJIBXEHHS OpycKa WM IIapuKa M0 HAKIOHHOH
IUIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (aedopmanuu) npyKUHBI OT
MPUIIOKEHHOU CHJIBL.

5. OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTDL CHUJIbI TPCHUA CKOJIBXKCHUSA OT BECa TCJIa U
XapakTepa COIIPUKACAIOIINXCsl IOBEPXHOCTEN.

Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH M ra3o0B.

Jasnenne. CriocoObl yMEHbBIIICHUS U YBeNWYeHUs JaBieHus. [laBienue ra3za. 3aBUCUMOCTD
JaBJeHHs ra3a oT 00bEMa, Temneparypsl. [lepenava naBneHus: TBEPABIMU TeaAMH, KHUIKOCTIMHU
n razamu. 3akoH Ilackaing. IIHeBMaTHueckre MalIWHBL. 3aBUCUMOCTH JaBJICHUA XUJIKOCTU OT
ryounsl.  ['mpapocratmueckuit  mapagokc. CooOmatrommecs cocyabl.  [wapaBnnueckue
MEXaHHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3IyIIHON
o6onoukn 3emnu. OnbiTr Toppuuennu. M3mepenue atmocepHOro aBiieHHs. 3aBUCUMOCTH
aTMoc(epHOro JaBi€HHS OT BBICOTHI HaJl YpoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(epHOro aBIeHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJo. BeITankuBaroias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTH JaBIICHUS T'a3a OT TEMIIEPATYPHI.

2. Tlepenaua maBrieHUs )KUIKOCTBHIO U Ta30M.

3. CooOlmaronmecs Cocy/Ibl.

4. T'wppaBinyeckuii mpecc.



[IposiBnenue aecTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIMICH CHJIBI OT 00BEMa TMOTrpYyKEHHOW dYacTH Tela |
IJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIBI BECY BHITECHEHHOM KUAKOCTH.

VYcnoBue 1uiaBaHus TeN: IUTABAaHUE WM TMOTPY)KEHHWE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopusie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00b&Ma MOTPYKEHHOH B HKHUIKOCTb
4acTH TeJa.

OnpeneneHyue BBITAIKUBAIOUIEH CHUJIBL, JEHCTBYIOIIEH Ha TENO, IMOTPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B
JKUJKOCTH, OT MaCChI TeJA.

OnbIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb BBITAJKMUBAIOIIEH CUJIbI, AEUCTBYIOLIEH Ha
TEJIO B )KHMIKOCTH, OT 00BbEMaA MOTPYKEHHON B KUAKOCTh YaCTU TeJa U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHHME JIOAKM M OIpEACIICHUuE €
IPy30I0ABEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPrus.
Mexannyeckast pabora. MoOLIHOCTb.
[IpocThle MeXaHHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TIUIOCKOCTh. [IpaBmiio paBHOBECHs

pbryara.

HpI/IMeHeHI/IC IIpaBHJia paBHOBECUA pbldara K 6J10Ky. «3o0I10TOC IIpaBHUJIO0» MCXAHUKH.

KII/I npocTsix MexaHu3MoOB. [IpocTblie MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass sHeprus. KuHetndeckas W mnoTeHuuaidbHas »Heprus. lIpeBpainenne
OJIHOT'O BHJIa MEXaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPAHEHHS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopusie pabomul u onvimol.
1. Omnpenenenne paOOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM [IBIDKEHUH Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBanue ycinoBHi paBHOBECHS pblyara.
3. Hsmepenune KIIJl HaKIOHHOM MJIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHEHHS MEXaHUYECKOH YHEPTHH.
8 KJIACC

Pa3nea 6. TensioBble siBJICHUS.

OcHOBHBIE T0JIOKEHHS MOJIEKYJIIPHO--KHHETUUECKON TEOpUN CTPOEHUs BelecTBa. Macca
U pa3Mepbl aToMOB U MoJeKyJd. ONbIThl, MOATBEPXKIAIOIMIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopenu TBEPIOTO, KUAKOTO U ra3000pa3HOro cOCTOSIHUN BelecTBa. Kpucrammmueckue u
amop@Hbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUH
MOJIEKYJISIPHO--KMHETHYeCKOM Teopuu. (CmaurMBaHMEe U KamWUISpHbIE sBIeHUsA. TemoBoe

pacCIupCHUC U CKATHUC.



Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS YaCTHIIL.
BryTtpennsis sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH DSHEpPruu: TeIuionepeaadya u
coBeplieHre padboThl. Buasl Teronepenaun: TeIIONPOBOAHOCT, KOHBEKIUS, H3ITyYCHHE.

KomnyectBo TeIUIOTHL. YIenbHas TEIDIOEMKOCTh BEIIECTBA. 1€IIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue M oTBeplieBaHUE KPUCTATTMYECKUX
BEIIECTB. YeNIbHas TemioTa IuiaBieHusa. [lapooOpasoBanne u koHjaeHcamnus. Vcmapenue.
Kunenue. YnenbHas temnoTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEeMIEpaTyphl KUIIEHUS OT
aTMoc(epHOro aBIeHUS.

Brnaxxnocts Bo3myxa.

DOHeprus TOIMBa. Y IeJbHas TEII0Ta CrOpaHusl.

[Tpunnuner pabGotel TemnoBeix aurareneit KIIJ[ TtemmoBoro nurarens. TemmoBsie
JIBUTATENH U 3aLATA OKPYKAKOLIEH CPEbI.

3aK0H COXpaHEHUs U MIPEBPAIICHHS SHEPTUHU B TEIUIOBBIX MPOIIECCaXx.

JHemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHKEHUSI.

Habmonenue nuddysum.

HaGnroieHne siBIeHU cMauyuBaHUS ¥ KaMIIISIPHBIX SIBIICHUH.

HaGmronenue TermioBoro paciimpeHus Tell.

W3menenune gaBiaeHus ra3a mpu K3MEHEHUH 00bEMa M HArPEBAaHUH UJTH OXJIAXKICHHUH.
[IpaBuia nuamMepeHus TeMnepaTyphl.

Buasl Teronepenaun.

OxJaxIeHue Ipyu COBEPIICHUH PAOOTHI.

HarpeBanue nipu coBepiieHUU padOThl BHEITHUMU CHIIAMHU.

WSk WNE

. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.
. HaGnronenue kunexus.
. HaGnrozienue nocrostHcTBa TEMIIEPATyphl IPU IUIABICHUU.

=
= O
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13. Mojenu TeIJIOBBIX JBUTaTelICH.

Jlabopamopmuwvie pabomot u onvimul.

1. OmnbITEI MO OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO TTPUTSIKEHUS.
OMBITHI IO BBIPANIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIH caxapa.

3. OmnmwITH 11O Ha6J'IIOI[eHI/IIO TCIIOBOI'O paCIMPCHUA I'a30B, )KI/I,Z[KOCTeﬁ u TBépI[BIX TCII.
4, OHpCI[CJ'ICHI/IC JaBJICHUS BO3yXa B OaioHe mrmpuna.
5. OHBITBI, ACMOHCTPUPYIOINHUEC 3aBUCHUMOCTHL [JAaBJICHUA BO3AyXa OT C€ro o0béMa u

HarpeBaHUs WIN OXJIAXKICHUS.

6. IlpoBepka THMOTE3Bl JIMHEWHOW 3aBUCHUMOCTH [IJIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TEMIIEPATYPHI.

7. HaGmoneHue m3MeHeHMs BHYTPEHHEH SHEpruM Teja B pe3ysbTaTe Terlonepenadd u
palboThI BHELIHUX CHIIL.

8. MHccrnenoBanue siBICHHS TETIOOOMEHA MPH CMEIIMBAHUY XOJIOJHON B TOpsiueii BOIBI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MpU TEMJI00OOMEHE C
HarpeThIM METANINYECKUM LIAJTUHAPOM.

10. Onpenenenue yaeabHON TEIUIOEMKOCTH BELLIECTBA.

11. HccnenoBanue nmpouecca UCIIapeHus.

12. OnpeneneHne OTHOCUTENIBHOMN BIaKHOCTH BO3/yXa.

13. Onpenenenue y1eapHOM TEIUIOTHI IIJIABIEHUS JIbJA.



Pa3znen 7. DiaekTpuyeckne 1 MAarHUTHBIE SIBJICHUS.

OnekTpusanusa Teda. J[Ba poja 3eKTpUYecKux 3apsaoB. B3aumoneincTBhe 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTB CHIIBI B3aUMOJACHMCTBUS 3apsHKEHHBIX Tel OT BEIUYUHBI
3apsiIOB U PACCTOSIHUS MEXKIY TEIaMu).

Onektpuueckoe mnojie. Hanpsok€HHOCTD anekTpudeckoro mois. [IpuHuun cynepno3uiun
AJIEKTPUIECKUX TOJIeH (Ha KaYeCTBEHHOM yPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHbINM 3iekTpudyeckuid 3apsn. CrtpoeHue
atoma. [IpoBOIHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTro 3apsija.

DNEeKTPUYECKH TOK. YCIIOBHUS CYIIECTBOBAHMS DJIEKTpUUECKOro TOKa. lcTouHukm
MOCTOSTHHOTO TOKa. JIeHWCTBHSI 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XHMHUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onexkrpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIETbHOE COMPOTUBIEHHWE BemecTBa. 3akoH Owma s ydacTKa Ielu.
[TocnenoBarenbHOE M MapaICIIBHOE COSAMHEHUE TIPOBOTHUKOB.

PaGota 1 MOITHOCTD 3MEKTPUUECKOro Toka. 3akoH JIxkoyns—JIeHna. DnekTpudeckue enu
Y IOTPeOUTENH IIEKTpUUECKOr sHeprun B ObITy. KopoTkoe 3aMbIkanue.

ITocTosHHBIE MarHWTHL. B3anmMoaeHcTBHE IOCTOSHHBIX MAarHuTOB. MarumTHOE mMoJe.
MaruutHoe noJie 3eMJId U €ro 3HaYeHue i )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoe mosie
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JIeKTpOMarHuToB B TeXHUKe. JleficTBue MarHUTHOTO MOJIst
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO ToKa. lcnosb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHHUECKUX YCTPOUCTBAX U HA TPAHCTIOPTE.

OnbiTel  @Papanes. SBiaeHue  dAiIeKTpoOMarHUTHOM  wHAyKumMu. IlpaBuno  Jlenna.
OnekrporeHepatop. CrnocoObl TOMYyYEHHUs AIIEKTPUYECKOW HHEPruu. ODJNEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Te.
JIBa poJia SIEKTPUIECKUX 3apsA0B M B3aUMOJICHCTBUE 3apSKCHHBIX TEJl.
YCTpOoUCTBO U JEHCTBUE IIEKTPOCKOIIA.
DneKTpocTaTUuecKasi UHIyKIUS.
3aK0H COXpaHEHUs AIEKTPUUECKUX 3aPsI0B.
[TpoBOTHUKY U TUDIIEKTPUKH.
MojenupoBaHUe CUIOBBIX JIMHUH JIEKTPUYECKOTO OIS,
M CTOYHUKHN MOCTOSTHHOTO TOKA.
JlelicTBUSA 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.

W oNU A WNRE
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. "a30BbIii pa3ps.
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. U3Mepenue cuibl Toka aMIepMeTpoM.

=
w

. I/I3MepeHI/IC QJICKTPHUYCCKOI'0 HAIIPSAKCHUA BOJIbTMCTPOM.

. PeocTtar u marasun COHpOTI/IBJIeHI/Iﬁ.

. BzanMoaelicTBue NOCTOSIHHBIX MarHUTOB.

. MOZ[GJII/IpOBaHI/IC HEBO3MOXHOCTH pa3aCJICHUA IMOJIFOCOB MarHuTa.

[ T S Sy oY
N o o B

. MOZ[GJII/IpOBaHI/IC MarHuTHBIX ITOJIEH TTOCTOSSHHBIX MarHUTOB.

=
(o]

. OnbIT OpcTena.
. MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.
. JleficTBMe MarHUTHOTO MOJI HAa MPOBOJIHUK C TOKOM.

N
o



21.
22.
23.
24,
25.

DIIEeKTPOABUTATEIb IOCTOSTHHOTO TOKA.

WccnenoBanue sIBJICHUS DJIEKTPOMArHUTHON MHIYKITHH.

OmnbiTel Dapajes.

3aBUCHUMOCTD HaIlpaBJIEHUs! UHAYKIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.
DIIEKTPOreHepaToOp MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomot u onvimel.

1. OnbIThl N0 HAOIIOJEHUIO JIEKTPU3ALIUHU TNl UHAYKINUEN U IIPU CONPUKOCHOBEHUH.

2. HccnenoBaHue nelCTBUS IEKTPUYECKOTO M1OJIS HA IPOBOJAHUKH U JUDJIEKTPUKU.

3. CoOopka u rmpoBepka paboThI 3JEKTPUUECKOH LIeNH TOCTOSTHHOTO TOKA.

4. M3mepeHue U peryjJupoBaHUE CUIIbI TOKA.

5. H3mepeHue u peryaupOoBaHHUE HANPSKECHHUS.

6. lccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO YE€pPE3 PE3UCTOP, OT CONPOTHUBIICHHUS
pe3ucTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIKME  3aBUCUMOCTb  DJIEKTPHUYECKOIO  COIPOTHUBIICHUS
IIPOBOJIHUKA OT €ro JUIMHBI, IUIOIIAIH IIONIEPEYHOr0 CEYCHHS U MaTepUalla.

8. IIpoBepka mnpaBuia CIIOXKEHUS HANPSOKEHUN IIPU IIOCJIEIOBATEIBHOM COCIMHEHUU
JIBYX PE€3UCTOPOB.

9. IlpoBepka npaBuia Uil CHIIbI TOKA IPYU MapauIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenne paboThl HEKTPUYECKOT0 TOKA, UIYIIETO Yepe3 Pe3ucTop.

11. OnpeneneHre MOIHOCTH 3IEKTPUUECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO 4epe3 JIAMIIOUKY, OT HaIpsKEHUs
Ha Heu.

13. Onpenenenue KII/] narpesaresns.

14. MccnenoBaHre MarHUTHOIO B3aMMOJECHCTBYS IIOCTOSTHHBIX MAarHUTOB.

15. VI3yyeHre MarHUTHOTO TOJsSI IOCTOSHHBIX MAarHUTOB INpPU HUX OOBEIUHEHUU U
pa3eneHun.

16. HccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HallpaBJIE€HUs TOKA B KaTYIIKE.

18. N3yudeHue neicTBYUsI MAarHUTHOTO I10JIS1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3y4eHHE pabOTHI SJEKTPOIBUTATEIS.

20. U3mepenune KII/l anekTpoaBUraTesIbHONM yCTaHOBKHU.

21. OnpITHl 10 HCCIEHOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW HMHIYKIMH: HCCIEIOBAHME
W3MEHEHUN 3HAYCHMsI U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHUA.
Mexanndeckoe nsmxkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh

MEXaHMYECKOTO JBIDKEHHUs. PaBHOMepHOe mpsiMoNMHEHHOe JBHkeHHe. HepaBHOMepHOe
npsMOJIMHEMHOe JBHKeHHe. CpelHsisi U MTHOBEHHas CKOpPOCTh Tejla NpU HEPaBHOMEPHOM
JABUXKCHHUU.

VYckopenue. PaBHoyckopeHHOE mipsiMoNinHelHOe BkeHne. CBoOoaHoe nmagenne. OnbIThl

TIanunes.

PaBHOMepHOE nBUKEHHE MO OKpykHOCTU. [lepuon m yacrora oOpamienus. JluneitHas u
yrioBasi CKopocTu. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.
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IlepBbiit 3akoH HerotoHa. Bropoii 3akon Herortona. Tpertuit 3akoH Herorona. IIpuHimn
CyHEPIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUS CKOJIBKEHMs, CUila TPEHUS
MOKOSI, APYTHE BUABI TPCHHUS.

Cuna TsDKECTHM M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOpEHHE CBOOOTHOTO TMAaJCHUS.
JBmwxenune mianetr Bokpyr Cosnma. IlepBas kocmuueckass ckopoctb. HeBecomocTh u
Neperpys3Ku.

PaBHOBecue MaTepuanbHO TOUKH. AGCOIIOTHO TBEPIOE Teno. PaBHOBecHe TBEpAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. M3menenune umnyibca. Mmmnynbe cunbl. 3aKOH COXpAHEHHUS! MMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanuueckass pabora U MOUIHOCTh. Pabora cuil TsKecTH, ynpyroctd, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHuManpHas SHEprus Tena, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHnmanbHas sHEprus cxaToil npyxuubl. Kunetudeckas sueprus. Teopema 0 KWHHETHYECKOM
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HaGmtoeHue MEXaHU4YEeCKOro JBUKEHHSI TeJla OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHME MyTeH W TPACKTOPUM JBIKCHHSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUSI IPSIMOJIUHEHHOTO ABUKECHUSL.
HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O JIBUYKEHUS.
Habmionenue ABIKeHHS Tella TI0 OKPY>KHOCTH.

o wu AW

HaGnronenne MexaHW4eCKUX SBJIICHUM, MPOUCXOAIINX B cUCTEMe OTCUETa « Tenmexkar

npy € paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEJIBHO KaOMHETa (U3UKH.

7. 3aBHUCUMOCTb YCKOPEHUS TeJla OT MACChl Tea U AEUCTBYIOLIEN HA HEIO CUJIBI.

8. HabmoneHue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU TE.

9. H3meHeHue Beca Tena Ipu yCKOPEHHOM JIBUKEHHH.

10. [Iepenaya ummyJibca pu B3aMMOJIECHCTBUM TEIL.

11. IIpeoGpa3oBaHusl SHEPTHU IPU B3aUMOJICHCTBUN Tell.

12. CoxpaHeHHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHue UMIyJIbca Ipy abCOMIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. Habmto/ieHue peakTUBHOTO ABH)KEHUS.

15. CoxpaHeHne MEXaHNYECKOW AHEPTUH NTPU CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHNE MEXaHUYECKON SHEPTUU IIPU IBHXKEHHUH TeJla MO/ IEHCTBUEM MPYKUHBI.

Jlabopamopmuwvie pabomot u onvimol.

1. KoHCcTpyupoBaHuE TpakTa Uil pa3roHa M JAJIbHEHIIETO PaBHOMEPHOIO IBM)KCHHS
IApUKA WIH TEIEKKH.

2. OmpezneneHue cpeaHEN CKOPOCTU CKOJIbKEHUS Opycka WIM ABW)KECHUS IIapUKa I10
HAKJIOHHOM IIOCKOCTH.

3. OmpezneneHue yCKOpPEHHs Tejla IPU PABHOYCKOPEHHOM [JBIKEHMM 110 HAKJIOHHOU
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IITH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU 0e3

Ha4yaJIbHOW CKOPOCTH.
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10.

11.

[IpoBepka THUNOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBWKCHUM O€3 HadaabHOM
CKOPOCTH TIyTH OTHOCSTCS KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
NPOMEKYTKH BPEMEHHU OJIHHAKOBBI.

I/ICCHGHOBaHI/IC 3aBUCUMOCTHU CHJIBI TPCHUSA CKOJIB)KCHHA OT CHJIBI HOPMAJIbHOT'O
JaBJICHUS.

Omnpenencane KodpHUIMESHTA TPESHUS CKOJBKCHHSL.

Onpenenenne KECTKOCTU TPYKUHBI.

Onpenenennie padOTBHl CHUIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHU TeJa II0
TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenne pabOTHI CWIIBI YHOPYTOCTH HpPU TOABEME Tpy3a C HCIOJIb30BaHUEM
HCIIOABUXXHOT'O U ITOABUXKXHOT'O OJIOKOB.

M3ydeHue 3aKoHA COXPAHEHUS SJHEPTUH.

Pasznen 9. Mexanuyeckue KoJ1e0aHUA U BOJHBI.

Konebarensnoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOaHWI: NEpUOJ, 4YacToTa,
aMIMTyna. MaremaTudeckuii W NpPYKUHHBIM  MasTHUKM. lIpeBpamieHue sHeprum mpu
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxatomue kojeOaHus. BeinyxaeHHbsle kojeOanus. Pezonanc. MexaHHMuecKkue BOJIHBI.
CBolicTBa MexaHn4eckux BoJiH. [IposiosibHbBIE U MONEepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIe, CECMUYECKUE BOJIHBI.

3Byk. [’ poMKOCTSH 3ByKa M BbIcOTa TOHA. OTpaxkeHue 3Byka. IHGpa3ByK U yiIbTpa3ByK.

Hemoncmpayuu.

=

e W

Habmonenue xonebanuii Ten moJ AEHCTBHEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U HA TIPY)KUHE.

Halnronenue BoIHYKIEHHBIX KOJIeOaHUW U pe30HaHca.

PacnipocTpanenue npoAoibHbIX U IONEPEUHBIX BOJIH (Ha MOJEIIN).
HabnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTBHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopmuwvie pabomot u onvimul.

1.
2.
3.

7.

Omnpenenenye 4acTOThl U EpUoia KojaeOaHni MaTeMaTUYECKOTO MasiTHUKA.
Omnpenenenye 4acTOThl U Iieproia KoiaeOaHui Npy>KMHHOTO MasiTHUKA.

HccnenoBanne 3aBUCHMOCTH Tepuoja KoJeOaHW MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJIEOaHUM MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a.

[IpoBepka HE3aBUCHMOCTH TEpHOJa KoJeOaHUN Tpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl Tpy3a.

OnbITEl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IHepuoja KoyeOaHUH MpPYKMHHOTO
MasiTHUKA OT MaccChl rpy3a U KECTKOCTH MPYKHUHBI.

W3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

Pa3nes 10. D1eKTpOMarHuTHOE 10JIe M JIEKTPOMATHUTHBIE BOJTHBI.
OJEeKTPOMAarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBONCTBA 3JIEKTPOMArHUTHBIX
BoJH. llIkana 31€KTpOMarHuTHBIX BOJIH. Mcrionb3oBaHKe 3J€KTPOMAarHUTHBIX BOJH AJI1 COTOBOM

CBsI3H.

DJIeKTpOMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BoTHOBEIE CBOWCTBA CBETA.
Hemoncmpayuu.
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1. CBoiicTBa AIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopusie pabomul u onvimol.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIbI0 MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBLI€e SIBJIEHHS.
JlyueBas monenb certa. Mcrounuku cera. lIpsMmonuHelHOE pacnpoCTpaHEHUE CBETa.
3atmenus ComHia u JIynel. Otpaxenue cBera. [Imockoe 3epkaiio. 3akOH OTpaKEHHUsI CBETA.
[Ipenominenue cBera. 3aKoH npeiomiieHus cBeTa. [lonHoe BHyTpeHHEee OTpa)keHUE CBETA.
Hcnonb30BaHue MOJTHOTO BHYTPEHHETO OTPaKEHHS B ONTHUYECKUX CBETOBOJIAX.
JIunza. Xopx nyuedt B nuH3e. Onruueckas cuctema (oToamnmnapara, MHKPOCKONA U
Teneckona. ['ma3 kak ontudeckas cucrema. biim3opykocTs U JAIbHO30PKOCTb.
Paznoxxenue 6enoro ceeta B criektp. OnbiTel HhtoToHA. ClioKeHHE CIIEKTPAIbHBIX [[BETOB.
Hucnepcus caera.
Hemoncmpayuu.
[IpssMonuHeTHOE paclIpOCTPaHEHUE CBETA.
OtpaxeHue cBerta.
[Tomydenue n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomieHue ceera.
OnTruyeckuii CBETOBO/I.
Xoa myueil B cobuparoiiei JnH3e.
XoJ1 Ty4deil B pacCeUBalOIICH JIMH3E.
[Tomydenue n300pakeHU C TOMOIIBIO JTUH3.
[Tpunnun aeictBus GoroanmapaTa, MUKPOCKOIA U TEIECKOIA.
10. Mopaens rnasa.
11. Pa3znoxeHue 6eoro cBeTa B CIEKTp.
12. IonyueHnue 6eoro cBeTa MpHU CI0KEHUH CBETA PAa3HBIX I[BETOB.
Jlabopamopusie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaKeHHUsI CBETOBOTO JIyya OT yIJia MaJeHUsl.
2. H3yyeHue xapaKTepUCTUK U300paKeHUS MpeaMETa B TUIOCKOM 3€pKaJe.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IIPEJIOMIIEHHUS] CBETOBOIO JIy4a OT yrja MajeHHs Ha
TPaHULIE «BO3IYyX—CTEKIIO».

LN R WNPRE

[Tomyuenne n300pakeHUI ¢ ITOMOIIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne HOKyCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OIBITHI 110 Pa37T0KEHUIO OETIOTO CBETA B CIIEKTP.

OmBITE O BOCHPHUATHIO IBETA MPEIMETOB TPU WX HAONIOJACHHHM Yepe3 IBETOBHIC
GUIbTPHI.

Paznen 12. KBaHTOBBIE SIBJIEHHUS.

OmnswiTel Pesepdopaa u mnanetapuas monens aroma. Monens aroma bopa. Mcnyckanue u

Nowus

MIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHUE aTOMHOTO siIpa.
Hyknonnas wmoxens atomHoro sapa. M3oronsl. PannoaktuBHble mnpeBpamieHus. llepuon
N0JTypacnaaa aTOMHBIX JIEP.

SnepHble peakiyy. 3aKOHbI COXPaHEHMsI 3apsAJ0BOI0 M MAacCOBOTO YHMCEN. DHEPIUsl CBA3U
aToMHbIX siep. CBs3p Macchl U SHepruu. Peakumm cuHte3a u Jenenus sjaep. McTouHuku
sHeprun CoJIHLIA U 3BE3I.
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S nepHas sHepreruka. J[edcTBUS paguOaKTUBHBIX U3JYYEHUI HA )KUBbIE OPTaHU3MBbI.
Hemoncmpayuu.

1. CnekTpsl U3IyUYEHHUS U MOTJIOMICHUS.

2. CnexTpsl pa3InYHbIX Fa30B.

3. CuekTtp BoJopoaa.

4. Habmonenne TpekoB B kamepe BuibcoHa.

5. Pabora cuéruyrka HOHU3UPYIOUTUX H3ITyUEHUH.

Peructpanus usiryueHust IpupoJHbIX MUHEPAIOB U IIPOAYKTOB.

Jlabopamopmuwvie padbomot u onvimol.

1. HaOmroneHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB U3TYYCHUSI.

2. UccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPIMM YacTHUIBI 0 TOPMO3HOMY HyTH (1O

dororpadusim).

3. HM3mepeHue paaroakTUBHOIO (QoOHa.

IToBTOpHTEILHO-00001IIAOLIUIT MOLYTb.

[ToBTOpUTENBHO--0000MAIOIINKA  MOAYJIb TPEAHA3HAYEH IS CUCTEMaTH3allMd |
0000111eHUS TPEIMETHOTO COAEPaHUS U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3yUYEHUU
BCEro Kypca (pu3MKH, a Takke s MOATOTOBKM K OCHOBHOMY I'OCYJApCTBEHHOMY 3K3aMEHY IO
du3uke 17151 00y4aroLUIMXCsl, BHIOPABIINX STOT YUeOHBIN MpeaMeT.

[Ipy wu3ydyeHUM JAHHOIO MOJYJS pEAIU3yIOTCI M CHCTEMAaTU3UPYIOTCS  BUIbI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOEecneuMBaeTcs JOCTHKEHHE MPEAMETHbIX U
METAaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToOB 00ydeHUs, (POpMUpPYETCs €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEAOBAaHMS SBICHUA NPUPOJBI U TEXHUKH,
OBJIQJICHUE YMEHHMSAMHU OOBSICHATh (U3MUECKUE SIBICHUS, NPUMEHSS TIOJyYeHHBbIC 3HAHMA,
pemaTh 3a/1a4u, B TOM YUCJIE KaUeCTBEHHBIE U SKCIIEPUMEHTAJIbHbIE.

[TpuHIMNMAIBHO JESITEIbHOCTHBIM XapakTep JAHHOTO pasjielia peaqu3yercs 3a cuéT Toro,
4TO 00y4arolLrecs BhIMOJIHAIOT 33/1aHUS, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUI PACIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKPY’KaIOIIEH MIPUPOJE U TOBCEITHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEI0BaHUs (PU3MUECKUX SIBICHUM, B TOM 4MCIe IS
IIPOBEPKHU THIIOTE3 U MOIYUYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATH HAay4YHbIE OCHOBBI HauOoOJIee Ba)KHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJOIHH,
HampuMep, MPaKTUYECKOrO0 HCIHOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB DSHEPIUHM Ha OCHOBE
3aKOHa MPEBPAIEHUS U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPIHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3ydenne ¢u3nku Ha YpOBHE OCHOBHOIO O0OIEro oOpa3oBaHWs HANpaBICHO Ha
AOCTMIKCHUC IMYHOCTHBIX, MCTAITPCIAMETHBIX U IPCAMCETHBIX O6pa30BaTeJ'[I)HBIX PE3YJILTATOB.

B pesynprare u3yueHuss (U3MKM Ha YpPOBHE OCHOBHOTO oO0IIero oOpa3oBaHUS Y
oOyuaroierocst OyayT chOpMUPOBaHBI CIEAYIOIMNE TUIYHOCTHBIE PE3YJIbTATHl B YACTH:

° 1) naTpHOTHYECKOr0 BOCTIUTAHUS:

. ] mposiBIeHWE WHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHHCKOMN
¢du3nueckoil HayKH;

. [] IIEHHOCTHOE OTHOIICHHUE K JIOCTHIKEHUSAM POCCUNCKUX YUEHBIX--(DHU3HKOB;

. 2) rpa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

. [] TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKICHHH OOIICCTBCHHO 3HAYMMBIX H
ATHYECKUX MPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (QU3UKH;

. [] oco3HaHWE BAKHOCTH MOPAIBHO--3TUYECKUX TMPUHIIUIIOB B ACSITEIHLHOCTU
YYEHOT0;

. 3) 3cTeTHYEeCKOTr0 BOCITUTAHUS

. [] BOCHpHATHE ICTETUYCCKUX KadyecTB (PU3UYECKON Hayku: €€ TapMOHHYHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

° 4) HEHHOCTH HAYYHOI0 NO3HAHUSA:

. [] oco3HaHWe IICHHOCTH (IU3MUYECKOH HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHMSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUIIIEH COCTABIISIONIEH KYJIbTYPHI;

. [] pa3BuTHEe Hay4HOW IIO0O3HATENBFHOCTH, WHTEpPECa K HCCIEI0BATEIbCKON
JIeATCIbHOCTH;

. 5) popmupoBaHus KyJbTYPbI 310POBbSI H SMOLMOHAJIBLHOI0 0JIArONOTyYHs:

. []  oco3HaHWE IIEHHOCTH Oe30MacHoro obpa3a JKHM3HH B COBPEMEHHOM

TCXHOJIOTUYCCKOM MHUPC, BAKHOCTU IIPABUJI 0e30I1macHoro MNOBCACHUA Ha TPAHCIIOPTC, HaA
aoporax, € JICKTPUICCKUM H TCIIJIOBBIM O60py,I[OBaHI/ICM B JOMAIIHUX YCJIOBUAX;

o [J chopMupoBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHHE CBOETO MpaBa Ha OLINOKY
Y TAKOI'0 Y€ IpaBa y JIPyroro 4ejioBeKa;

. 6) TPy10BOr0 BOCTIUTAHMS:

° [] aKkTHBHOE ydYacThe B pEUIeHMHM MPAKTHUYECKHX 3a7ad (B paMKax CeMbH,

o0pa3oBaTeNbHON  OpraHu3alMM, TOpoJa, Kpas) TEXHOJIOTHYEeCKOW U COLMaIbHOU
HaIPaBJICHHOCTH, TPEOYIOIINX B TOM YHCIIe U (PU3UUECKUX 3HAHUI;

. [] uHTEpEC K MPaKTUUYECKOMY M3yUeHUI0 podeccuil, CBSI3aHHBIX C (PU3UKOIL;
o 7) IKOJIOTNYECKOr0 BOCIIMTAHUSA:
o [1 opueHTauMs Ha HpUMEHEHHE (PU3MUECKUX 3HAHMU JUIs pElIeHHs 3aJad B

001acTH OKpy»XKarolied cpeapl, IJIAaHUPOBAHUS TOCTYNKOB M OIEHKHM MX BO3MOXKHBIX
NOCJEICTBUM JUIs OKpPY’KaIOIIEeH Cpebl;

° [] oco3HaHWe TI00aJBLHOTO XapakTepa JKOJIOTMYECKUX MpoOJeM M IMyTeH HX
pelieHus;

) 8) agantauuMM K M3MEHAIIMMCS YCJIOBHSM CONHAJBbHON W TNPUPOIHOM
cpeabl:

° [ moTpeOHOCTH BO B3aUMOICHCTBUY TP BHIMIOTHEHUH UCCIIEIOBAaHUHN U TPOEKTOB
(¢u3NYECKOIl HAaIIPaBIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM APYTHUX;

° [J  TOBBIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
JIeTEILHOCTD;

° [] moTpebHOCTh B (hOPMHPOBAHUH HOBBIX 3HAHWI, B TOM 4HUCiIe (OPMYITUPOBATH

nacu, MOHATHS, TUIIOTE3BI O CI)I/ISI/I'-ICCKI/IX 00BEKTAX U SABJICHUSAX,



. [ oco3Hanue nedUIUTOB COOCTBEHHBIX 3HAHWN M KOMIETEHTHOCTEH B o0yacTu
¢buznky;

J [} muIaHupOBaHKME CBOETO Pa3BUTHUS B IPUOOPETECHUN HOBBIX (U3NYECKUX 3HAHUM;

o [l cTpemileHHe aHAJIM3MPOBATH U BBIABIATH B3aUMOCBS3H MPHUPOJIbI, OOIIECTBA U
9KOHOMUHKH, B TOM YHCJIC C UCIIOJIB30BAaHHUCM (1)H3PI‘-I€CKI/IX 3HElHPII>i;

. [] OLEHKa CBOMX JEHCTBHM C YYETOM BIHAHMS Ha OKPYKAIOUIYI Cpexay,

BO3MOXHBIX TJTOOATBHBIX TIOCJIEACTBUN.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynprare ocBoeHHs mporpamMmbl 1o (HU3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus y oOydaromerocss OyayT cGhOPMUPOBAHBEI MeTampeAMeTHbIEe Pe3yJbTaThl,
BKITIOYAOIME [103HABATEIbHBIC YHHBEpPCAIbHBIC Y4YeOHbIC JCHCTBUS, KOMMYHHUKAaTHBHBIC
YHUBEpPCAIbHBIC yUeOHBIC ACHCTBHS, PETYJIATUBHBIC YHUBEPCAILHBIC YICOHBIC JCHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE yUeOHbIe eiicTBUS

Ba3oBble JJornueckue neicTBy:

. BBISIBJISITH U XapaKT€PU30BaTh CYLIECTBEHHbIE PU3HAKN 0OBEKTOB (SIBJICHMUI);

L4 YCTaHaBJIMBAaTb CymeCTBeHHBIfI IIpHU3HAK KJ'IaCCI/I(l)I/IKaHI/H/I, OCHOBaHHuA JIA
0000111eHUS ¥ CPAaBHEHUS;

o BbIABJIATH 3aKOHOMCPHOCTU W IMPOTHUBOPCUYHA B pPaCcCMATPUBACMBIX q)aKTaX,
JaHHBIX 1 Ha6J'II-O)IeHI/IﬂX, OTHOCAIIUXCA K (i)I/ISI/IT-ICCKI/IM SIBJICHUSAM,

. BBISIBIISITH TIPHYMHHO--CJICICTBEHHBIC CBS3U IPU M3yYCHUH (DU3HYCCKUX SIBJICHUM

U IMPOLIECCOB, JieJaTh BbIBOABI C KCIOJb30BAaHUEM JEAYKTHUBHBIX M HMHAYKTHBHBIX
YMO3aKJIFOUCHHH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NYECKUX BETUYMH;

o CaMOCTOSITENILHO BBIOMpATh CMOCOO pelieHus ydeOHoW (u3nueckoi 3agauu
(cpaBHEHHE HECKOJBKHMX BAapUAHTOB pEIICHUS, BBIOOP HaWOONee MOAXOMASIIETO C Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/ibCKue 1eHCTBUS:

. MCIIOJIH30BaTh BOMIPOCHI KaK MCCIIEI0BATEILCKII HHCTPYMEHT MTO3HAHNUS,

. MPOBOJIUTH TI0 CaMOCTOSATEIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIIOXHBINA
buznyecKuit IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHIE (PHU3NUECKOTO SBIICHUS;

. OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MHGOPMAIIUIO, MOIYYECHHYIO B
X0/JI€ UCCIIEI0BAHUS WM SKCIIEPUMEHTA;

o CaMOCTOSITENIbHO  (OpMyIHUpOBaTh OOOOIIEHHS M BBIBOABI IO pe3yJbTaTaMm
MPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

. MPOTHO3UPOBATh BO3MOXKHOE JajbHEMNIee pa3BUTHE (PU3UUYECKUX MPOIIECCOB, a

TaK>Ke€ BBIJIBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTAaX.

PatGora ¢ undopmaumeii:

J NPUMEHSTH PAa3UYHbIE METO/BI, MHCTPYMEHTHI U 3alPOCHI IIPH MOUCKE B 0TOOpE
MH(POPMALIMU WU JTAaHHBIX C YYETOM MPEI0KEHHON yueOHOoM (hu3ndeckoi 3a1a4u;

J aHaTU3UpOBaTh, CHUCTEMATH3UPOBATh U  HMHTEPIPETUPOBATH  HMH(OPMAIIHIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

. CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIbHYIO (OpMY MpeAcTaBICHUS HHPOPMAIIH U
WITIOCTPUPOBATh pelllaeMble 3a/1aul HECIOKHBIMU CXEMaMH, uarpaMMaMi, UHOM rpadukoil u
WX KOMOMHAIUSIMH.

KoMmyHukaTHBHBIE yHUBepcaibHbIe y4eOHbIe 1eHCTBHUS:
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J B X07ie 00CYXIeHHs y4eOHOro MaTepHaia, pe3yJbTaToB JJa0OpaTOpHBIX paboT U
IPOCKTOB 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMOW TEMBI W BBICKA3bIBATh WJICH,
HalleJIeHHbBIC Ha PELICHUE 33aJauy U TOAep)KaHie OIaroXeaaTebHOCTH OOIICHHS;

° COIIOCTABIIAAITh CBOU CYXKJCHHS C CYXIACHUAMHU IPYTUX YYaCTHHUKOB JUaJora,
00HapyXKUBATh Pa3IUYHE M CXOJACTBO IMO3HIIHIA;

° BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

° nyOJMYHO TPEACTABIATH PE3yJbTaThl BBIMOIHEHHOTO (DHU3HUYECKOrO OIbITa
(3KCHIEpUMEHTA, UCCIIEI0BaHUS, IPOEKTA);

° MIOHUMAaTh M UCIOJIb30BaTh MNPEUMYLIECTBA KOMAaHIHOW M WHIMBHUAYIbHOMN
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

° MIPUHUMATh LIEJIM COBMECTHOM JESTEIbHOCTH, OPraHU30BBIBATH JICUCTBUS MO €€

JOCTH)KEHHUIO: PACIPEIE/IATh POJIH, 00CYXKIaTh MPOIECCHl U PE3ybTaThl COBMECTHON pabOTHI,
0000111aTh MHEHHUS HECKOILKHUX JIIOIEH;

L4 BBITIOJIHATH CBOIO 4aCThb pa6OTBI, A0CTUTrasA KA4YCCTBCHHOI'O PE3yJibTaTa 0 CBOEMY
HaITPaBJICHHUIO U KOOPAUHHPYA CBOU I[Cf/iCTBI/IfI C ApYI'MH YICHAMUW KOMaHAbI;
L4 OL€CHUBATh Kadye€CTBO CBOCro BKJIaJa B O6H_[I/II‘/'I MMPpOAYKT IIO KPHUTCPHUAM,

CaMOCTOSITEIIEHO CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Pel"y.]'lﬂTl/lBHble YHUBEpPCAJIIbHBIE y‘leﬁﬂble JeHcTBHUA

Camoopranu3anmusi:

. BBISABIISATH TMPOOJIEMBI B XKMU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOMIMX JUIs
pemeHust GU3NISCKUX 3HAHH;

o OPUEHTHUPOBATHCS B Pa3NUYHBIX  MOAXOAAX  MPHUHATHS  PEUICHHMA
(MHIUMBUYaJIbHOE, IPUHATHE PELIEHUS B IPYIIIIE, IPUHATUE PELIEHUH IPyIIIO);

o CaMOCTOSITEIIEHO COCTABJIATH QJITOPUTM pEelICHHs (PU3MUSCKOH 3a/1a4u W IJIaHa

UCCIIEIOBAaHUSL C  Y4ETOM  HMMEIOLIUXCS PECYypCOB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEJIaracMble BApUAHTHI PEILICHUN;

. Jienath BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJIEKT:

° AaBaThb aICKBAaTHYI0 OLCHKY CUTyalluu W Npcajiarath IjiaH eé U3MCHCHUA,

° OOBSICHSTH IMPUYIKUHBL JOCTUIKCHUA (HCI[OCTI/I)KCHI/ISI) PE3YJIbTATOB ACATCIBbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

. BHOCUTb KOPPEKTHUBBI B JAEATENBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJIHEHUS

(U3UYECKOTO MCCIIEIOBAHMS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOATENBCTB, U3MEHUBIIUXCS
CUTYallli, YCTAHOBIIEHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;

o OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

o CTaBUTh ce0s Ha MECTO JpPyroro 4ejoBeKa B XOJI€ CIOpa WM JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

J IpHU3HaBaTh CBOE MPaBO HA OMIMOKY IMPH pEIIeHWH (U3NYECKUX 3aj]ad WM B

YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO JAPYroro.
HNPEIMETHBIE PE3YJIBTATbBI

K xoniy obydenust B 7 Kjacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYHYAIOLINXCS YMEHHA:

J UCIIOJIb30BaTh MOHATHS: (PU3MUECKHE U XUMHYECKHE SIBJICHMs, HaOJIOJCHUE,
9KCIIEPUMEHT, MOIeJb, TUIIOTE3a, EAMHUIIBI (PU3UYECKUX BEIMYUH, aTOM, MOJIEKYJla, arperaTHbIe
COoCTOsHUsI  BemiecTBa (TBEPAOE, IJKUAKOE, Ta3000pa3HOE), MEXaHWYECKOEe JIBHKCHHE
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(paBHOMEpHOE, HEPABHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOpHUS, PABHOJCHCTBYIOIAs CHUJIA,
nedopMarus (yrnpyrasi, miacTUueckas), HeBECOMOCTb, COOOIAOIIUECS COCYIbI;

) paznuuath sBieHUs (mud@y3us, TEIUIOBOE IBUKCHHE YAaCTHUI[ BEIIECTBA,
paBHOMEpHOE JBWIKEHHWE, HEPAaBHOMEPHOE [BWKCHUE, WHEPIUs, B3aWMOJCHCTBUE TeT,
paBHOBecHE TBEPIABIX TeNl C 3aKPEIIEHHOW OChIO BpallleHUs, Mepefada AaBlIeHUS TBEPIBIMU
TeJIaMH, JKUJIKOCTSAMH W Ta3aMu, aTrMoc(epHOe MNaBJICHHE, IUTaBaHUE TeEJ, MPEBpAICHUS
MEXaHMYECKOM DHEPruM) MO OIHCAHUIO WX XapaKTEePHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3UIECKOE SBJICHUE;

o pacrno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3NYECKUX SIBICHUNH B OKPYKAIOLIEM
MHUpE, B TOM 4ucie (pU3MYECKHe SBICHUS B MPHUPOJEC: MPUMEPHI JIBIDKEHUS C Pa3InIHBIMU
CKOPOCTSIMU B >KMBOW M HEKHUBOW IMPHUPOJE, NECUCTBUE CUJIbI TPEHHUS B NPUPOJEC U TEXHUKE,
BIUSHUE aTMOC(EpHOro MAaBlieHUS Ha JKUBOM OpraHuMsM, IUIaBaHWE pBIO, pbIYard B Tele
YeJI0BEKa, MIPU ITOM IMEPEBOAUTH MPAKTUYECKYIO 3a7a4y B YU€OHYIO, BBIJICIATh CYIIECTBEHHBIC
CBOIiCTBa (MpU3HAKK) PUINIECKUX SBICHUM;

. OMHCHIBATh HM3yYEHHBIC CBOWCTBA TeN W (PU3UUYCCKUE SIBJICHUS, WCIIONB3YS
¢dbuznyeckue BeIUUUHBI (Macca, 00bEM, IUIOTHOCTh BEUIECTBA, BpeMs, IIyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYI'OCTH, CHJIa TSDKECTH, BEC Teja, CUJIa TPEHMs, JaBieHue (TBEpIOro Teia,
KUJKOCTH, Ta3a), BBITAJIKUBAIOIAs CUJIa, MEXaHW4yeckas paboTa, MOIIHOCTb, IJICHYO CHIIBI,
MOMEHT CWJIbI, KO3(PQUIMEHT TOJIE3HOTO JICWCTBUS MEXaHW3MOB, KHHETHYECKas U
NOTEHLMANbHAsl DSHEPrus), NpU OMNHCAHMM MPABWIBHO TPAKTOBaTh (U3HUECKUNA CMBICI
UCTIONB3YEMBIX BEJIMYWH, WX OOO3HAYCHHS W CIUHUIBI (U3MUYECKUX BEIUYUH, HAXOIUTH
dbopMyIibl, CBS3BIBAIONINE JaHHYI (U3UYECKYIO0 BEJIMYMHY C JAPYTUMHU BEJIMYUHAMHU, CTPOHUTH
rpad UKy H3yUYEeHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIINYUH;

. XapaKkTepU30BaTh CBOWCTBA T, (PU3MUECKHUE SIBICHUS M TPOIECCHI, MUCIOJIb3Ys
npaBujIa CJIOKEeHHsI CUJI (BI0JIb OJTHOM MpsiMoi), 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumesna,
MPAaBUIIO paBHOBECUs pblyara (OJ0Ka), «30JI0TOE TPABHUIO» MEXAHWKH, 3aKOH COXpaHEHUS
MEXaHUYECKOM 3HEePTuu, IpU STOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alUCHIBAThH €T0
MaTEeMaTUYeCKOE BBIPAXKEHHUE;

. OOBACHATh (U3MYECKHUE SIBICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTyallMil MpPaKkTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbBIABIATh NPUYUHHO-
-CJIC/ICTBCHHBIE CBSI3M, CTPOUTH OOBACHEHHE W3 1—2 JIOrMYEeCKHX MIaroB ¢ omopoil Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NUECKUX SBIEHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

. pemats pacy€THble 3afaud B 1-2 JEHCTBUS, WCMONB3Yys 3aKOHBI U (HOPMYIIHI,
CBS3BIBANOIINE (PU3NYCCKUE BEIMYMHBI: HA OCHOBE aHallM3a YCIOBHS 3a/laydl 3alliChIBATh
KpaTKOe YCIIOBUE, MOJACTaBIATh (U3NYECKUE BEIUYUHBI B (OPMYIBI U HPOBOAUTH PACUETHI,
HAXOJWTh CIIPABOYHBIC JAHHBIC, HEOOXOUMBIC IS PEIICHUS 33]1a4, OIICHUBATh PEATHCTUIHOCTh
MOJTy4YeHHOU (pU3nUecKol BEeTHMUHHBI,

. pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (U3UYECKUX
METO/IOB, B ONHCAHWW WCCJICJOBAHMS BBIJICTATh TPOBEPSIEMOE MPEANOIOXKEeHHE (THUIIOTE3Y),
pa3iauyaTh U MHTEPIPETUPOBATH TMOTYUYEHHBIH pe3yJbTaT, HAXOIUTh OMIMOKH B XOJE OIBITa,
JienaTh BBIBOJIBI TIO €T0 pe3yJIbTaTaM;

o MIPOBOAMUTH OMBITHI MO HAOMIOJEHUIO (U3NYECKUX SBICHUN WU (PUINIECKUX
CBOMCTB Tel: (QOpMYyITUPOBaTH MPOBEPSEMBbIC TMPEAMNOIOKEHUS, COOUPATh YCTAaHOBKY W3
MIPEIOKEHHOTO 000pY0BaHUS, 3aIMUCHIBATh X0/ ONBITa U (POPMYJIMPOBATH BBHIBOJIHI,

o BBIMOJHATh TpPSIMBbIE U3MEpPEHHUs] pPACCTOSHHUSA, BPEMEHH, MAacchl Tena, o0BbEMa,
CWJIBI U TEeMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX MPHOOPOB, 3aMHUCHIBATH
MOoKa3aHusl TPUOOPOB C YUETOM 3aJaHHOM a0COFOTHOW MOTPEIIHOCTH U3MEPEHHUI,

o MIPOBOJIMTH MCCIIEIOBAaHNE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETMUHHBI OT IPYTOi
C WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IMMYTH PABHOMEPHO JABUXKYILIETOCS Teja OT
BPEMEHH JIBIKEHHUS Tella, CHJIbl TPEHMsI CKOJBXKEHHMs OT Beca Tela, KadecTBa o0paboOTKu
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MOBEPXHOCTEN T€l1 M HE3aBHUCUMOCTH CWJIBI TPEHMSI OT IUIOIIAAN CONPUKOCHOBEHMS TEJ, CHIIbI
YOPYTrOCTU OT YIJIMHEHUS TMPYXKHUHbI, BBITAIKUBAIOIIEH CHIbI OT 00BbEMa MOrpyKEHHON YacTH
TeJa W OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT TIIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TeJNO, YCIOBHH IUIABaHUs TeJ, YCIOBUM paBHOBECHs pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOIO HCCIIEOBaHMs, cOOMpaTh YCTAaHOBKY M BBIIIOJIHATH
U3MEpEHus, ciexys MpeyIoKEeHHOMY IIIaHy, (PUKCHpPOBaTh pe3yJbTaThbl IOJy4YE€HHOU
3aBHCUMOCTH (PU3UYECKUX BEIUYMH B BUAC MPEIUIOKCHHBIX TAaONMHWIl W Tpa(uKoB, AENaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIE0BaHMS;

J IPOBOJIUTH KOCBEHHBbIE M3MEPEHUs (PU3MUYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTU W TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHHUS, JaBICHHUE BO3yXa, BBITAJIKHBAIOLIAS
cuiia, JIEHCTBYyIOIIas Ha MOTPYXKEHHOE B XKHUIKOCTb TEJIO, KOA(PQPHUIMEHT IMOJIE3HOTO NeHCTBUSA
IPOCTBIX MEXAHM3MOB), CIEAys IMPEAJOKEHHOM HHCTPYKIUHU: MPHU BBINOJIHEHUU H3MEpPEHUM
coOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOW BEJIMYHHBI,

J coOmoaTh MpaBHja TEXHUKHA O€30macHOCTH Npu padboTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;
J yKa3bIBaTh NPUHIMIBI JCHCTBUS NMPHOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,

TEPMOMETpP, JUHAMOMETP, COOOIIAIOMIMECS COCYyIbl, OapoMeTp, pbluar, MOJBWKHBIA H
HEMOABMKHBIN OJIOK, HAKJIIOHHAS IUIOCKOCTH;

o XapakTepu30oBaTh NMPHUHLMIBI JEHCTBUS H3YyUYEHHBIX NPHOOPOB M TEXHUYECKHX
YCTPOWCTB C OMOPOM HA MX OMUCAHUS (B TOM YHUCIE: MOAINIUITHUKU, YCTPOUCTBO BOJONPOBO/A,
THJIPABINYECKUN IIpecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOH HAcOC, apeoMEeTp), UCHOIb3Ys
3HaHUS O CBOMCTBaX (PU3UYECKUX SBICHUA M HEOOXOAMMbIe (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

o NPUBOJIUTH TpPUMEpHl (HAXOIUTh HMH(MOPMAIMIO O MpUMEpax) MPaKTUYECKOTro
UCTIONIb30BaHUs (PM3NYECKUX 3HAHMH B TIOBCEAHEBHOM JKM3HU I oOecrieueHust 6€30MacHOCTH
npu oOpamieHuu ¢ npudopaMM U TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3JI0pOBbsl U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIe cpeie;

. OCYUIECTBJISATh OTOOpP MCTOYHUKOB MH(popManuu B MIHTepHETE B COOTBETCTBUHU C
3alaHHbIM [IOMCKOBBIM 3alpOCOM, HA OCHOBE HMEIOIUXCA 3HAHMM M IyTEM CpaBHEHUSA
Pa3IUYHBIX HCTOYHUKOB BBIACNATH MHPOPMALUIO, KOTOpas SBJISETCS MPOTUBOPEUMBOM HIIH
MOET OBITh HEJOCTOBEPHOM;

J UCIIOJIb30BaTh IIPU BBINOJHEHUH Y4YEOHBIX 3aJaHUM HAay4YHO--TOMYJISPHYIO
JIUTEepaTypy (U3NYECKOro COJEp’KaHus, CIPaBOYHBbIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJIeTh MpHUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMH(GOPMAIMM U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIE KPATKHUE MHCbMEHHBIE M YCTHbBIE COOOILEHHUS Ha OCHOBE
2—-3 WCTOYHMKOB HH(pOpMAIMU (PU3MYECKOTO COAEp)KaHHUs, B TOM UHCIE IyOJUMYHO JeNaTh
KpaTKue COOOIIEHUs 0 pe3ysbTaTtax MPOEKTOB UM YYEOHBIX UCCIeI0BaHUM, IPU 3TOM I'PaMOTHO
UCTIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN anmapaT Kypca (U3HMKH, CONPOBOXKIATh BBICTYIIJICHHUE
MpE3EHTALNEH;

o OpU  BBINOJHEHUM Y4eOHBIX TPOEKTOB M  MCCIEIOBAHUN  pacHpenelsiTh
0053aHHOCTH B IPYMIIE€ B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/1a4aMH, CJIEUTh 3a BHIIIOJTHEHUEM
IUIaHa JeMCTBUI, aJeKBAaTHO OIEHMBAThb COOCTBEHHBIM BKJaJ B JAESITEIbHOCTb TPYMIHI,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJAECUCTBHE, YUNTHIBASI MHEHUE OKPYKAIOIIHX.

K xoniy obydenust B 8 kiacce npeameTHble pe3yJbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOIIMXCS YMEHUHA:

. HCIIOJIB30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE ATOMOB
U MOJIEKYJ, arperaTHble COCTOSHMS BELIECTBA, KPUCTAIMYECKHE M aMopdHble Tena,
HACBIIICHHBIA U HEHACBILIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHS JHEPT U,
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TEIUIOBOM JIBUTATElIb, AJIEMEHTAPHBIN JIEKTPUUECKUN 3apsil, dJEKTPUUECKOE I10JIe, TPOBOJHUKU
Y TU3JIEKTPUKH, TOCTOSHHBIM IEKTPUYECKUI TOK, MArHUTHOE T10JIE;

J pa3ianyath SBJIEHUS (TEIUIOBOE PACIIMPEHUE U CKATUE, TEIUIONEpeaayda, TEMIOBOE
paBHOBECHE, CMauMBaHUE, KalWUIAPHBIE SIBICHUS, HCIApEHHE, KOHJEHCAllMs, IUIaBJICHUE,
KpUcTalu3anus (OTBepAeBaHME), KUINEHHEe, Terulonepeaadya (TEeIIONPOBOJHOCTb, KOHBEKIIMS,
U3JIyYEHUE), IJIEKTpU3alMsl TeJl, B3aUMOJEWUCTBUE 3apsA0B, NEHCTBHUS 3JIEKTPUYECKOIO TOKA,
KOPOTKO€E 3aMbIKaHUE, B3aUMOACHCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOT'O NOJIS HA TPOBOJHUK C
TOKOM, 3JI€KTPOMAarHuTHas MHIYKIMS) 110 OMHMCAHUIO UX XapaKTEPHBIX CBOWMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHUE;

o pacro3HaBaTh IMPOSBICHUE H3YyYEHHBIX (DU3MYECKUX SIBJICHUH B OKPYKAIOIIEM
MHUpe, B TOM uuciie (U3UYECKUE SBIECHUS B IPUPOJAE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUIApHBIE SIBJICHUsI B NPUPOJE, KPUCTAUIBI B Ipupone, udinydyeHue CosHua, 3aMep3aHue
BO/1I0EMOB, MOpCKHUE OpU3bl, 00pa3oBaHUE POCHL, TYMaHa, UHEsl, CHETa, dJIEKTPUUYECKUE SBJICHUS B
aTMocdepe, 3IEKTPUUECTBO >KUBBIX OPraHM3MOB, MarHUTHOE IoJjie 3eMid, JApeid moirocos,
pOJIb MarHUTHOTO TMOJIA JUId KU3HU Ha 3emiie, MOJSPHOE CHUSHUE, NPU 3TOM IMEPEBOAUTH
IPaKTUYECKYIO 3aJjauy B y4eOHYIO0, BBIJICJIATH CYLIECTBEHHbIE CBOWCTBA (MIPU3HAKH) (PU3UUECKUX
SIBIICHHIA;

o ONHKCBHIBATh M3YYECHHBIE CBOMCTBA Tel M (U3UUECKUE SBICHUS, MCIIOIb3YS
¢du3nueckre BENWYMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPIUs, KOJUYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTb BEILLECTBA, yJeJIbHAS TEIJIOTa IUIAaBJIEHUS, yAeIbHAs TEIUIOTa MapooOpa3oBaHMsl,
yZenbHasl TEIJIOTa CrOPaHUs TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO JICHCTBUS TEIIOBOM MAIMHBI,
OTHOCHUTEIIbHAS BIAXXHOCTb BO31yXa, DJJEKTPUYECKHH 3apsAl, CHJIAa TOKa, D3JIEKTPUYECKOe
HaNpsDKEHUE, COMPOTHBIICHUE MPOBOJHHUKA, YJEIBHOE CONPOTHBICHHE BEIIEeCTBa, padoTa u
MOIIHOCTb 3JIEKTPUYECKOI'O TOKa), NPH ONUCAHUU NPABHIBHO TPAKTOBAaTh (PU3MUYECKHHA CMBICI
UCTIOJIb3YEMBIX BEIMYMH, 0003HAYCHUS U eIUHUIIBI (PU3UYECKUX BEITUYNH, HAXOIUTh (DOPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO (DU3MYECKYIO BEIMUYMHY C JPYT'MMH BEJIWYMHAMH, CTPOUTH Ipaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBJICHHUS M MPOILECCHI, HUCIOIb3Ys
OCHOBHBIEC IIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOEHUS BEIECTBA, IPHUHIIMIL
CyNepHo3ULMK NoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma s
ydacTka Lemnu, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHeHHsl SHEPTUY, IIPU 3TOM J1aBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA 1 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPaKEHUE,

. O00BACHATH (hHU3MUECKHE MPOIIECCHl U CBOICTBA Tel, B TOM YMCIIE U B KOHTEKCTE
CUTyalni NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKHMX LIaroB ¢ OMoOpod Ha 1-2 M3yuyeHHBIX CBOMCTBA
bu3nUeckux ABICHUH, GPU3NUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

J pemath pacy€THble 3a7ayd B 2—3 JeMCTBUS, HUCHOJB3Ys 3aKOHBI M (HOPMYIIBL,
CBsI3bIBarOIIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aJauyd 3aluChIBATh
KpaTKoe YCJIOBHUE, BBIABIIATH HEJOCTAaTOK JAHHBIX JJs pEIleHUs 3a/adyd, BbIOMpPATh 3aKOHBI U
dopmynbl, HEOOXOAUMBIEC ISl €€ pelieHHs], TMPOBOAUTh PAacdy€Thl M CPAaBHUBATH IMOTYyYECHHOE
3Ha4YeHUe (PU3NUECKON BETMUMHBI C U3BECTHBIMU TaHHBIMU;

J pacro3HaBaTh NMpOOJIEMBl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3HIECKHX
METOJIOB, HCIOJIb3ysl OIMCAaHHE HCCIEIOBaHMs, BBIIEIATh IPOBEPSEMOE MPEIOI0KEHNUE,
OLICHMBAThH MIPaBUJIBHOCTH MOPSAKA POBEAECHUS UCCIIEI0BAHMS, I€NAaTh BHIBOJIBI;

J NPOBOJIUTH OMBITHI MO HAOIIOACHUIO (PHU3MUECKUX SBICHUH WM (U3NIECKUX
CBOMCTB Ten (KanmWUISpHBIE SIBICHUSA, 3aBUCUMOCTh JaBJIEHHsSI BO3AyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH IMpOLEccCa OCThIBAHMS M HArpeBaHus IPU M3JIyYEHHH OT LBETa
u3Iyvaroueil (Iorjomanieil) moBepXHOCTH, CKOPOCTh HCIApPEHHs] BOJbI OT TEMIIEpaTypbl
KUAKOCTU U IJIOLAAHN €€ MOBEPXHOCTH, DJIEKTPU3ALMS TNl U B3aUMOJEHCTBUE DIEKTPUUECKUX
3aps70B, B3aMMOJECIHCTBHE TMOCTOSHHBIX MAarHUTOB, BHU3yalM3allisd MAarHUTHBIX IOJIeH
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MOCTOSIHHBIX MAarHuTOB, JEHCTBUS MarHUTHOTO IIOJII Ha HPOBOJAHHUK C TOKOM, CBOMCTBA
JJIEKTPOMArHuTa, CBOMCTBA  3JEKTPOJBUIATENsl  MOCTOSIHHOTO  TOKa):  (hOpMYJIHpOBAThH
IIPOBEpSiEMbIE TPEIIOIO0KEHUS, CcOOMpaTh YCTAHOBKY M3 IMPENJIOKEHHOro 000pyAOBaHUS,
OTHCBIBATH XOJ1 OIBITA M (POPMYIIUPOBATH BHIBOJIBI;

J BBIMOJHATh TNPSAMBIE HU3MEPEHMS] TEMIIEPATyphbl, OTHOCUTEJIBHON BJIa)KHOCTH
BO3/lyXa, CWJIbl TOKA, HAINpPSDKEHHUS C HCIOJb30BAaHUEM AaHAJOTOBBIX MPHOOPOB M JATYUKOB
(Gu3MUeCKUX BEIUYUH, CPAaBHUBATH PE3YJIbTAaThl MU3MEPEHUH C y4E€TOM 3aJaHHON aOCOIIOTHOMN
MOTPEIIHOCTH;

o IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OHON (PU3MUECKOM BETMUMHBI OT IPYTroi
C HCIOJIb30BaHUEM IMPSMBIX W3MEPEHHM (3aBUCUMOCTb COIPOTHBIIEHHS INPOBOJHUKA OT €r0
JUIMHBI, TUIOINAJU IONEPEYHOIO CEYEHUs M YACIBHOIO CONPOTUBIICHHUS BEUIECTBA MPOBOJIHUKA,
CWJIBI TOKa, HMAYIIEr0 4Yepe3 IPOBOJHHUK, OT HANpPSIKEHHs Ha IPOBOJHUKE, MCCIEIOBAHUE
MOCNIE0BATEIBPHOIO W MapajlieIbHOrO  COEIMHEHUH  MPOBOJHUKOB):  IUIAHUPOBATH
UCClIeIoBaHNEe, COOUPATh YCTAHOBKY U BBINOJHATH U3MEPEHHUsI, CIEAys MPEUI0KEHHOMY IUIaHy,
¢ukcupoBaTh pe3yJbTaThl MOTYYEHHONW 3aBUCUMOCTH B BHUAE Tabmul U TpaduKoB, JeaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

J OPOBOIUTH  KOCBEHHBIE  W3MEpeHUs  (U3NYEeCKUX  BeNu4uH  (yJenbHas
TEIIOEMKOCTb BEILECTBA, COIPOTHUBIIECHHE IPOBOJHUKA, pab0Ta W MOUIHOCTb 3JIEKTPHUUECKOrO
TOKa): IUIAHUPOBaTh M3MEPEHHs, COOMpPATh OKCIEPHUMEHTAIbHYIO YCTaHOBKY, CIEIys
IIPEUI0KEHHON UHCTPYKLMH, ¥ BBIYUCIIATh 3HAYCHUE BEJIUYHHBI;

o coOnrofaTh MpaBWiIa TEXHUKM O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000py1I0BaHUEM;
o XapaKTCPU30BaTh IMMPUHIUIIBI HeﬁCTBHﬂ HU3YYCHHBIX HpI/I60pOB U TEXHUYCCKUX

YCTPOHCTB € OMOPOM Ha UX ONUCAHMA (B TOM YHCIE: CUCTEMAa OTOIUIEHUS JIOMOB, TUIPOMETD,
napoBast ~ TypOWHA,  aMmIepMerp, BOJBTMETP, CYETYMK  DJICKTPUYECKOH  SHEprud,
JJIEKTPOOCBETUTENIbHBIE ~ NPUOOpPBI,  HAarpeBaTelbHbIE  AJIEKTPOIPUOOPBHl  (NIPUMEpHI),
IIEKTPUYECKUE MPENOXPAHUTENHN, 3JIEKTPOMArHUT, 3JIEKTPOABUraTeNlb IIOCTOSHHOIO TOKA),
UCTONb3ysl 3HAaHUS O CBOMCTBaX (U3MYECKUX SBJIEHHMM U HeoOXoaumble (U3NUECKUe
3aKOHOMEPHOCTH;

o pacno3HaBaTh IPOCTbIE TEXHUUECKHE YCTPONUCTBA U U3MEPUTEIbHBIE PUOOPHI 110
CXeMaM M CXEMAaTHYHBIM pUCYHKaM (KHUAKOCTHBIM TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl
IEKTPUYECKUX LENEH € MOCIEAOBATEIbHBIM M MApAJUIEIbHBIM COECJUHEHUEM JJIEMEHTOB,
pa3nuyasi yCIIOBHbIE 0003HAUYEHUS DJIEMEHTOB JIEKTPUUECKUX LETEH;

. IPUBOJUTH MpUMEphl (HAXOAWTHh HH(OpPMALMIO O MpUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHUM B TOBCEAHEBHOM JKM3HU i obecnieueHust 6€30MacHOCTH
npu obOpamieHuu ¢ npuOoOpaMU M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbS U
COOJTIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBECHUS B OKpY Kalollei cpeie;

o OCYILECTBIIATh MOUCK MH(MOpMAIK (PU3NUECKOro coaepkanus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW U MyTEM CpaBHEHHS JOIMOJIHUTEIbHBIX HCTOYHHKOB BBIIETSATH
UH(POPMALINIO, KOTOPAs SIBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HETOCTOBEPHOM;

J UCIIOJIb30BaTh MPU BBINOJHEHWU Y4YeOHBIX 3aJaHUM HAay4YHO--TIOMYJIPHYIO
JIUTEepaTypy (U3NYECKOro COJEep’KaHus, CIPaBOYHBbIE MaTepHalbl, pecypchl cetu WHTepHer,
BJIaJIeTh MpHUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMH(MOPMAIMM W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

o CO3/1aBaTh COOCTBEHHbIE NMUCBMEHHBIE U KpaTKHE YCTHBIE COOOLIEHMs, 006001as
UHPOPMALIMIO U3 HECKOJIBKUX MCTOUYHHKOB (PH3MUECKOTO COJAEP)KAaHMs, B TOM UYHUCIIE MyOINIHO
IPEJICTABIIATh PE3YNbTAaThl INPOCKTHONM WM HCCIIEN0BATEIBCKON AEATEIbHOCTH, IPU 3TOM
IPaMOTHO HCIOJB30BAaTh HM3YYCHHBIM MOHATUHHBIN ammapar Kypca (U3HMKH, CONpPOBOXKIATH
BBICTYIUICHHE [TPE3EHTALINEH;
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J IPY BBIIIOJHEHUU YYE€OHBIX MPOEKTOB M MCCIEIOBAaHUN (U3MUECKUX MPOIIECCOB
pacnpenensTb 00S3aHHOCTH B IPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3a/ladyaMu, CJIEIUTh 3a
BBINOJIHEHUEM TIJIaHa JIEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHUBAThb COOCTBEHHBIN
BKJIaJ] B JESATENBbHOCTh T'PYIIIbI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aWMOJEWUCTBUE, MPOSBIASL
TOTOBHOCTb Pa3periaTtb KOH(DIUKTHI.

K koHiy oOydenus B 9 Kjacce mpeaMeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 00YUAIOLINXCS YMEHUA:

o UCIIOJIb30BaTh IMOHATHS: CUCTEMa OTCYETA, MaTepualibHas TOYKa, TPAaeKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JIBHXKEHHUs, NedopMmanus (ynpyras, IUIacTUUecKas), TpeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TENO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOAHUS U BOJIHBI,
3BYK, UH(Pa3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHbBIC BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30pYKOCTh U J1aTbHO30PKOCTb, CIIEKTPhI MCIYCKaHUS M MOIJIOIIEHus, anbda-, Oeta- u
ramma-Hu3J1y4eHHUs1, U30TOIIbI, IAEPHAsl YHEPreTUKA;

o pa3iauyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE MpPSMOJMHEHHOE JBM)KEHHE, CBOOOJHOE MaJCHHE Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJll, PEaKTUBHOE [BM)KEHHUE, KOJeOaTelbHOE
JBIDKEHUE (3aTyXawoollue M BbIHY)XJCHHbIE KOJICOAaHUs), PE30HAHC, BOJIHOBOE JBU)KEHUE,
OTpaK€HHE 3BYyKa, NPSAMOIMHEHHOE pacIpOCTPaHEHHE, OTPaKCHUE U IPEJIOMIICHUE CBETA,
IIOJTHOE BHYTPEHHEE OTPAKCHHE CBETa, pa3jokKeHHe Oenoro cBera B CHEKTP M CIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, AMUCIIEPCUSl CBETA, €CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHUE
JUHENYaTOro CHEKTpa M3JIyuyeHHs) IO OINUCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JTAHHOE (PU3UUECKOE SBICHHE;

. pacno3HaBaTh MHPOSBICHHE M3YUYEHHBIX (U3NYECKUX SIBICHUNH B OKPY’KAIOLIEM
mupe (B TOM 4ucie (GpU3MUecKue SBJICHUS B NPUPOAE: NMPUWINUBBI M OTJIMBBI, ABHKCHHE IUIAHET
ConHeyHOM CHUCTEMBbl, PEaKTUBHOE JBI)KEHHUE MKHUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB
KUBOTHBIMH, 3€MIIETPACEHUE, CEHCMHUYECKUE BOJHBI, I[yHAaMH, 3XO, I[BETa Te€J, ONTUYECKHE
SBIICHUSA B TpPHUpPOJAE, OHOJIOTMYECKOe JIeHCTBHE BHUAWMOTO, YJIbTPA(QHOIETOBOIO H
PEHTI€HOBCKOIO M3JIyYeHWH, €eCTECTBEHHbIH paguoakTUBHBIA (OH, KOCMHUYECKHE JIyuH,
paZiOaKTUBHOE H3JIyYEHUE NMPUPOAHBIX MUHEPAJIOB, ACHCTBHE PAJUOAKTUBHBIX HU3JIy4EHUH HA
OpraHu3M 4eJOoBeKa), IPU ATOM IEPEBOJUTH MPAKTHUECKYIO 3aJady B y4eOHYIO, BBIICIATh
CyIIleCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUUECKUX SBICHUH;

. ONMCHIBATh M3yUYEHHbIE CBOMCTBA Tel U (PU3UYECKHE SBJICHUS, MHCIIOJIb3YS
(bu3nyeckre BeJIMYMHBI (CPEHsISI U MTHOBEHHAsl CKOPOCTh Tejla IPH HEPABHOMEPHOM JIBHXKEHHH,
YCKOpPEHHE, IMEPEMEIICHUE, IyTh, YIJOBas CKOPOCTb, CHJA TPEHUs, CWJIA YIPYroCcTH, CHIa
TSOKECTH, YCKOpPEHHE CBOOOJHOIrO TMaJeHMs, BEC Tela, HMMIIYJbC Tela, UMITYyJIbC CHIIBL,
MexaHuyeckas paboTa M MOIIHOCTb, IIOTEHLMAJbHAsl »JHEPrus Teja, IMOAHITOrO Hal
MIOBEPXHOCTBIO 3€MJIM, MOTEHLHUAIbHAasl 3HEPrusl CXKaTOW IMpPYXKHMHbI, KMHETUYECKas SHEprus,
NIOJTHAsE MEXaHWYEeCKasi YHEPTUs, IEPUOJT U YacTOTa KoJeOaHHH, [UTMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTellb NPEIOMIIEHUS Cpefibl), IPU ONMHUCAHUM MPABUIBHO
TPaKTOBATh (PU3MUYECKUI CMBICI MCIIOB3yEMbIX BEIMYHH, 0003HAYCHHS U €IMHUIIBI (PH3UUECKUX
BEJIMYMH, HAaXOIUTb (OPMYJIbI, CBS3BIBAIOLINE AAHHYIO (U3MYECKYIO BEIMUYMHY C JAPYTMMHU
BEJIMYMHAMH, CTPOUTH I'pa)uKN U3yUEHHBIX 3aBUCUMOCTEH (PU3NIECKHIX BEIMYHH,;

. XapaKTepu30BaTh CBOMCTBa Tel, (pU3NYECKUE SBJICHHUS M MPOIECCHI, HCIOIb3Ys
3aKOH COXPAHEHUS SHEPrHM, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHLUI CYNEpPHO3ULUN CHUII,
IPUHLINAII OTHOCUTENbHOCTU ['anmmiies, 3akoHbl Hpl0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHbI
OTpa)KE€HHsI U IPEIOMIICHUS] CBETA, 3aKOHBI COXPAaHEHMs 3apsA0BOTO W MAacCOBOI'O YHCEN MpHU
SJEPHBIX peaKkIysIX, TMPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alUCHIBATH €r0
MaTeMaTHYeCKO€e BhIpPAXKEHUE;
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J OOBSICHATH (PU3UYECKHE MPOLECCH U CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyallii TPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa: BBIBIATh MPUIMHHO--CIICJCTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHX IIaroB ¢ OMOpoil Ha 2—3 W3y4YEHHBIX CBOMCTBA
GU3NIeCKUX SABICHHUH, PU3NICCKAX 3aKOHOB MITM 3aKOHOMEPHOCTEIH;

. pemarh pacdy€THbIC 3a1a4yu (OMUpArONIUEecs Ha CHUCTeMy Hu3 2—-3 ypaBHEHHUN),
UCTIONB3YSl 3aKOHBI M (HDOPMYIIBI, CBS3BIBAIOIINE (PU3NUCCKUE BEITUYHMHBI: Ha OCHOBE aHaJH3a
YCIIOBUSI 3a/laydl 3allMChIBaTh KPAaTKOE YCJIOBME, BBISBISATH HEAOCTAIOUINE WJIM HU30BITOYHBIE
JTAaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIIBI, HEOOXOIUMBIE [UIS PEUICHHUs, IPOBOAUTH PACUETHl U
OLICHUBATh PEAIMCTUYHOCTH MOTYUYECHHOT'O 3HAYCHUS (PU3NUECKOM BETUUHHBI;

J pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIM (U3UYECKUX
METOJOB, HCHOJb3Yys ONUCAHWE WCCIIEIOBAaHUs, BBIJACIATH MPOBEPIEMOE IPEATONIOKEHHE,
OLICHUBATh  MPAaBWIBHOCTh  TMOpSAKAa TMPOBEACHHS]  MCCIEAOBaHUS, JeNaTh  BBIBOJBL,
UHTEPIPETHPOBATH PE3YJIbTAaThl HAOIIOIEHUH U OIIBITOB;

o NPOBOJIUTH OIBITHI MO HAOIIOACHUIO (HU3MUECKUX SBICHUH WM (U3NIECKUX
CBOICTB Ten (M3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPIHU, 3aBUCUMOCTh
nepuosia KoiieOaHWi NpPYKUHHOTO MasTHUKa OT MAacChl Tpy3a M JKECTKOCTH NPYKUHBI U
HE3aBHCHMOCTh OT aMIUIMTYJAbl MaJbIX KOJEOAHUU, MPSIMOJIMHEHHOE PaclpOCTpaHEHHE CBETa,
pasiiokeHue Oeyoro cBeTa B CIEKTpP, U3yYCHHE CBOWCTB M300paXCHHs B IUIOCKOM 3epKajie H
CBOICTB M300pakeHUs MpeIMeTa B cOOMparole JTuH3e, HA0II0ACHHE CIUIOUIHBIX U JTMHEeHYaThIX
CHEKTPOB M3JIy4YEHHUS): CAMOCTOSTENIbHO COOMpaTh YCTaHOBKY M3 HW30BITOYHOrO Habopa
000pyA0BaHuUs, ONUCHIBAThH XOJ1 OMbITA U €T0 Pe3yJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

o IPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMbIX U3MEPEHUH, ONpeesiss cpelHee
3HaUCHUE U3MEPSEMOI BeTUYHUHBI ((DOKYCHOE PACcCCTOSIHUE COOMPAIONICH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPHUTEIIBHOTO MPUOopa);

o OPOBOJIUTH  HCCIEAOBaHME  3aBUCHUMOCTEH  (U3MYECKUX  BEIMYUH  C
UCTIOJIb30BaHUEM TIPSIMBIX M3MEPEHH (3aBUCUMOCTH IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
IBUKEHUH 0€3 HayalbHOM CKOPOCTH, MepHoja KoJeOaHWl MaTeMaTUYecKOTO MasTHUKA OT
JUITMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHUS CBETa OT yrIJia MaJCHUS W yIja MpPEIOMIICHHUS OT
yria TajeHus):. IUIAaHHUPOBATh MCCIEJOBAHME, CAaMOCTOSITENILHO COOUpaTh YCTaHOBKY,
(UKCUPOBATH PE3yNBTATHl MOTYYEHHONW 3aBUCHMOCTH (M3WYECKUX BEIMYWH B BUIC TAOIHIl U
rpaduKoB, eaTh BHIBOJIBI 10 pe3yIbTaTaM UCCIICIOBAHHS,

o NPOBOJUTH KOCBEHHBIE M3MEpPEHHs (DPU3MYECKUX BEIWYHMH (CPEAHSs CKOPOCTh U
YCKOpEHHE Tela TpH pPAaBHOYCKOPEHHOM JIBIDKCHHH, YCKOpEHHE CBOOOIHOTO TaJeHWUs,
KECTKOCTh MPYKUHBI, KOOPDUIIUEHT TPEHHS CKOIBKECHHS, MEXaHU4YecKass paboTa U MOIIHOCTb,
4acToTa W TMEePUO]] KoJeOaHN MaTeMaTHIeCKOro M MPYXHHHOTO MasTHHUKOB, ONITUYECKas CHIIa
coOuparomield  JHUH3BI, pAAMOAKTUBHBIN  (OH): MIAHUPOBATH H3MEpPEHHUs, COOHMpaTh
AKCMEPUMEHTATBHYIO YCTAaHOBKY U BBITIOJHITH U3MEPEHUS, CIIEAYS TPEATOKEHHON HHCTPYKITUH,
BBIUUCIIATH 3HAYCHHE BEIMYMHBI U aHAIU3UPOBATH TOJTYyUYEHHBIC PE3yIbTAThl C YIETOM 3aJaHHON
MOTPEUTHOCTH U3MEPEHU;

o co0I0IaTh MpaBWJIa TEXHUKH 0€30MacHOCTH TpH paboTe ¢ aabopaToOpHBIM
00opyaOBaHUEM;
. pa3nuyaTh  OCHOBHBIE  NPU3HAKM  W3YYEHHBIX  (PU3MUECKUX  MOJENECH:

MaTepHalibHasi TOUKa, aDCOIOTHO TBEPOE TENIO, TOYSUHBI UCTOYHUK CBETA, JIyY, TOHKAS JTHH34,
IUTaHETapHast MOJIENIb ATOMA, HyKJIOHHAs MOJIENIb aTOMHOT'O S/1pa;

o XapaKTepu30BaTh MPHUHIMUIBI JEHCTBUS W3YyUYEHHBIX NPHOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpOW Ha WX OMUCAHUSA (B TOM 4YHCJE: CHHIOMETP, AATYUKU ITOJIOKEHHS,
paccTosiHUS W YCKOPEHHWs, pPaKeTa, 3XOJOT, OYKH, IEpPHCKom, QoToanmnapaT, ONTHYECKHE
CBETOBOJBI, CIIEKTPOCKOM, IO3UMETp, Kamepa BuiibcoHa), MCHONB3ys 3HAHUS O CBOWCTBAX
¢u3nUecKux ABICHUA U HEOOXOMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;
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J UCIIOJIb30BAaTh CXEMbl M CXEMATUYHBIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX
YCTPOICTB, U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOLIECCOB IPU PELIEHUH Yy4eOHO--
NPaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBbI JJIsl MOCTPOEHUS U300pakeHUH B IUIOCKOM 3epKalie U
cobuparoIei TMH3e;

. MPUBOANTH TPHUMEPHI (HAXOIUTh HMHPOPMAIMIO O MTPHUMEpPAX) MPAKTUYECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHWM B TIOBCEAHEBHOM JKM3HU i oOecnieueHus: 6€30MacHOCTH
npu oOpamlieHuu ¢ npudopamMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHs 3/10pOBbS U
COOITIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKPY KalOIIeH cpeie;

. OCYUIECTBIISATh TMOUCK HH(popManuu (u3nuecKkoro cojiepkaHusi B MHTepHeTe,
CaMOCTOATENIBHO  (OPMYJIMpYsS  IOMCKOBBI  3allpoc, HAXOIUTb IIyTH  OINpEAEIeHUs
JIOCTOBEPHOCTH MOJYYCHHOW MH(POPMALUK Ha OCHOBE UMEIOIIUXCS 3HAHUN M JOMOTHUTEIHHBIX
UCTOYHUKOB;

J UCMOJIb30BaTh TPU BBIIOJHEHUHM Y4YEOHBIX 3aJaHUN HAy4HO--TIOIYJISIPHYIO
auTepaTypy (QHU3MUECKOro COAEp)KaHUs, CIPaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHer,
BIAJeTh INMpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUus MHGOpMALUM U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

. co3laBaTb COOCTBEHHbIE IHCbMEHHbIE U YCTHbIE COOOLIEHHSI Ha OCHOBE
MH(POPMALIMU U3 HECKOJBKUX UCTOYHUKOB (PU3UYECKOTO COMAEpKaHMs, IIyOJINYHO MPeCTaBIIATh
pe3ysIbTaThl IPOEKTHOM WM MCCIEIOBATEIbCKOM JESATENBHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh U3yUEHHbII MOHATUHHBIN anmnapaTt u3y4yaeMoro pasjeina GU3NKH U COIPOBOXKAATh
BBICTYIUICHHE NIPE3CHTAIMEN C y4ETOM 0COOCHHOCTEH ay IMTOPHH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

KoanuyecTBO 4acos

Ne HanMeHoBaHMe pa3/ieioB U TeM

n/n MPOrpaMMbl Bcero

Paznen 1. ®u3uka u e€ posib B IO3HAHUU OKPYKAKOLIEr0 MUPa

1.1 ®dusuka - Hayka o0 IpUpPoAe 2
1.2 dusnueckue BeIMUNHbI 2
1.3 EcTtecTBeHHOHAYUHBIN METO/1 MO3HAHUS 2

Hroro no paznemy 6

Pa3znen 2. IlepBonayanbHble CBeJIEHUS 0 CTPOEHHUHU BellleCcTBA

2.1 CtpoeHue BemecTBa 1

59 JIBH>KeHue U B3aUMOJICHCTBUE YaCTHII 9
' BEIllECTBA

2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

3.1 MexaHn4ecKoe IBUKEHNE 3

3.2 WNuepuus, macca, II0THOCTh 4

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edso0.ru/7f416194
bu6mmoreka [IOK
https://m.edso0.ru/7f416194
bu6mmoreka [IOK
https://m.edso00.ru/7f416194

bu6mmoreka [JOK
https://m.edso0.ru/7f416194
bu6mmoreka [IOK
https://m.edso0.ru/7f416194
Bbu6mmoreka [JOK
https://m.edso00.ru/7f416194

bu6mmorexa [{OK
https://m.edso0.ru/7f416194

bu6mmoreka [{OK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

3.3 Cwuna. Bune! cun

Uroro no pazgeny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB

Hasnenue. Ilepenaua naBineHus TBEPABIMU

4.1
TEJIaMH, KHUJIKOCTIMU U ra3aMu
4.2 JlaBiaeHHEe KUIKOCTH
4.3 ATMoOcdepHOe aBiIeHHe
44 JleficTBHE )KUIKOCTH U Ta3a Ha NIOTPYKEHHOE

B HUX Te€JIO
Utoro no pazneny

Paspnen 5. PaGoTra 1 MOIHOCTB. DHEprus

51 Pa0Gora 1 MouHOCTH
5.2 [IpocThie MexaHU3MBI
5.3 MexaHnueckasi S3Heprust

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

14

21

21

12

68

12

https://m.edso0.ru/7f416194

bu6mmoreka [JOK
https://m.edso0.ru/7f416194

Bbub6mmoreka [JOK
https://m.edso0.ru/7f416194
bu6mmoreka [JOK
https://m.edso0.ru/7f416194
bu6mmoreka [{OK
https://m.edso0.ru/7f416194
bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bu6mmorekxa [{OK
https://m.edso0.ru/7f416194
bu6mmoreka [IOK
https://m.edso0.ru/7f416194

Bbu6mmoreka [JOK
https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

Ne i/

Pa3pen 1. TenioBblie IBJICHUS

1.1 Ctpoenue u cBOMCTBa BEUIECTBA

1.2 TemnoBbIe MPOIIECCHI

Hroro no paszneny

Pa3neu 2. DiiekTpu4ecKHe M MATHUTHBIC SIBJICHUSA

3JICKTpI/I‘-ICCKI/IC 3apAadbl. 3ap51)i(eHHBIC TCJ1a

2.1
U UX B3aUMOJICHCTBUE
2.2 ITocTOSTHHBIN PEKTPUUECKUNA TOK
2.3 MarauTHbIE SIBJICHUS
2.4 DJIEKTPOMAarHuTHasi MHIYKIUS

Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuyecTBO 4acos

Beero KoHTpoJbHbIe
padoTsbI
7
21 1
28
7
20 1
6 1
4
37
3
68 3

IIpakTH4eckue
padoThI

1.5

14.5

JJIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce
Bbu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

Ne i/

Pa3zgen 1. Mexann4ueckue siBJIeHUSA

MexaHu4ecKoe JBKEHHE U CIIOCOOBI €Tr0

1.1

OIMCAaHHS
1.2 Bsaumoneiicteue Ten
1.3 3aKOHBI COXPaHEHHS

Utoro no pazneny

Pa3zgen 2. Mexann4yeckue KoJe0aHUA U BOJIHBI

2.1 MexaHnueckue KojieOaHus

2.2 MexaHuuyeckue BOJIHBL. 3BYK

Wtoro no pazneny

Pazgen 3. DjekTpoMarHuTHoOe 10JIe H 3JIeKTPOMATHUTHBIE BOJIHBI

3.1 9J'ICKTpOMaFHI/ITHOC II0JIE 1

SJICKTPOMArHUTHBIC BOJIHBL
Uroro no pazgeny

Pa3gea 4. CBeToBbI€ ABJICHUSA

KoanuyecTBO 4acos

Bcero

10

20

10

40

15

6

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA
4.2 JIuH3BI ¥ OoNTHYECKHE TPUOOPHI
4.3 PasnoxeHnue 6enoro cBera B CHEKTP

Hroro no paszneny

Pa3gen 5. KBaHTOBLIE IBJICHUSA

5.1 Vcnyckanue 1 HOTJIOEHUE CBETa aTOMOM
5.2 CtpoeHHre aTOMHOTO sjipa
5.3 SnepHble peakuu

Htoro no pazneny

Pa3znen 6. [loBToOpuTEIHHO-00001IAO NI MOYJIb

6.1 [ToBTOpeHue u 06001IeHNE COAEPIKAHUSL
' Kypca ¢hu3uku 3a 7-9 kmacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

6 2
6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9
102 3 27

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA

1.®wusuka: 7-if knacc: 6a30BbIi ypoBeHb: yueOHuK, 7 kinacc/ [lepoimkun .M., Banos A.U.,
AxknuonepHoe obmiectBo «M3narensctBo «lIpocBemienner.

2.®uzuka: 8-i kmacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kiacc/ [leprimikun M. M., MiBanos A. U
AxknuonepHoe obmiectBo «M3narensctBo «lIpocemnienner.

3.0usuka: 9-i kinacc: 6a30Bblil ypoBeHb: yueOHUK, 9 kiace/ [lepbiukun U. M., I'ytauk E. M
NBanoB A. U., [lerpoa M. A., Akimoneproe o0miectBo «M3gatenbctBo «IIpocBemnieHue».
4.Paboune TeTpaau, TpeHaXephl K yUeOHUKAM.

METOAUYECKHUE MATEPHAJIBI J1JI51 YUUTEJIA
bubmunorexa LIOK

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/0
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~ [IPOLLIHYPOBAHO,
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