MPABUTEJBbCTBO CAHKT-TIETEPBYPT A
I'ocynapcTBeHHOe 010/1:KeTHOE 0011€00pa30BaTe/IbHOE YUpesKIeHue
CPEJHSASA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne 253

IIpumopckoro paiiona Cankr-Ilerepoypra
uMeHHu kanutaHa 1-ro panra IL.LU. /lep:xaBuna

PACCMOTPEHO COI'ZTACOBAHO YTBEPXJIAIO
Ha 3acenanuu MO yuuteneit 3am. gupektopa mo YBP Hupekrop [BOY mikoskr Ne 253
OMOJIOTHY, XUMHHU,DU3UKH [abanoB A.K. UM. KanuTaHa 1-ro paHra
IIpotokon Ne 1 ot «24» aBrycra ILA. dep:xaBuHa
2026 1. TIIPUHATO H. A. cI)prOBEl

Ha sacenanun [earormueckoro  L1PAKa3 262-o11 01 «25» aBrycra

coera [BOY wmkounst Ne 253 , 2026 .
¥M. KanuTaHa 1-ro panra L ADKVINNN A

I[L.1. depxaBuna
ITporokon Ne 1 ot 24.08.2026

IIpencenarens MO JlaBpenTseBa E.B.

JAEKTPOHHOH NOANKUCHIO
s Capruear 00T0ON I DADFUC 199ADCAMITYRIZ2Y T i)

v Brageney ©Oypcosa Haaexas Axaronuseana

Asicrene: ¢ 21.07.2025 no 14,10 2026

Pabouas nporpamma
1o ¢pu3uKe

JUTS ydarmmxcest /-9 KJ1acCoB Ha JOMAITHEM 00y4YeHUHN

CocraBrieHa Ha OCHOBE (eiepajIbHOIl padoyeii NporpamMmsbl 10 yueOHOMY MpeIMETY QU3UKa,
yTBEpKIEHHOU NpuKa3oM Munnpocseenus Poccun ot 18 mas 2023 r. Ne370

Cpoxk peiicTBUsSI MPOrpaMMbl — /10 BHECEHHsI M3MEHEHHH B (pegepaibHyI0 padouyro
NporpamMmy no npeaMeTy WM 10 NPUHATHS HOBOI deepajbHOI padoueil mporpaMmMbl
10 IpeaMery.

ITpu orcyTcTBUM M3MeHEeHUH B (heniepaibHOM pabodel mporpaMMme rnporpamma JaeicTByer 0e3
€XXETOTHOT0 IIEPECMOTpPa, IIOBTOPHOTO PACCMOTPEHUS, COINIACOBAHMS U YTBEPKACHHUS.
IToBTOpHOE paccMOTpEHHUE, COIVIACOBAHUE U YTBEPKIECHUE IIPOBOAATCS TOJIBKO IIPU BHECEHUN
M3MEHEHUH B efiepanbHyIo pabouyio MporpaMMy Mo IpeaIMeTy WK MPU NPUHATHH HOBON
¢benepanbHON paboyei mporpaMMal.

Cankr-IlerepOypr
2026



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE MOJIOKEHHH W TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTENbHON MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM (penepanbHoi paboyeil mporpaMmbl BOCHUTAHUS U
Konuenuuu npenonaBanusi yueoOHoro npeamera «Ousukay.

Conepxanue mnporpamMmbl 1O (GU3MKE HaMpaBlieHO Ha (GOpPMHpPOBAHUE
€CTECTBEHHOHAYYHOM TPAMOTHOCTH OOYYAlOIMXCS M OPraHu3alydi0 H3yYeHUS
¢u3MKu Ha JAEATeTbHOCTHOW OcHOBe. B mporpamme mo Qusuke y4HTHIBAIOTCA
BO3MOKHOCTH y4yeOHOro mpeamera B peanusanuu Tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeiesieHne y4eOHOro Matepuaa
1o rogam oOydeHus (Mo Kiiaccam), MpeajaraeT NpUMEpPHYIO MOCIEI0BATEIbHOCTD
U3yYEHUsI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUs IPEIMETHOrO COJEpKaHUS U
yu4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

du3nKa ABISIETCS CUCTEMOOOPA3YIOIINUM ISl €CTECTBEHHOHAYYHbBIX Y4€OHBIX
MPEIMETOB, TOCKOJIBKY (PM3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OHOoJoTHel, acTpoHOMUEH U (hru3ndecKkoi reorpadueid, BHOCUT
BKJIaJ, B €CTECTBEHHOHAYUHYIO0 KapTHHY MHpa, MPEIOCTaBiIsieT HauboJiee sSCHbIE
oOpas3ipl MPUMEHEHHUs] HayYHOr0 METOoJa MO3HaHMs, TO €CTh Croco0a MOJy4YeHus
JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3aj1ad (PU3UYECKOr0o 00pa30oBaHUS B CTPYKType OOIIETro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHWU E€CTECTBEHHOHAYYHOM TI'PaAMOTHOCTH H
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIPENIoOiaraeT OBJAJCHUE
CIIEIYIOIIUMUA KOMIIETEHTHOCTAMHU, XapaKTePU3YIOUIUMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

s HAY4YHO OOBSCHSTH SIBJICHUS,

 OILIGHMBATh U MIOHUMATh OCOOEHHOCTH HayYHOTO UCCIIE0BAHMS,;

- UWHTEPNPETHPOBATh  JaHHbIE W  HCIOJB30BaTh  HAYYHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYSHHSI BHIBOJIOB.

[lean wu3yueHuss (U3MKM HA YPOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenogaBaHus ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit ®enepanuu, peaau3yrOIIMX
OCHOBHBIE  0011€00pa30BaTeNbHbIE MPOTPaMMbl, YTBEPKAEHHON pelIeHHeM



Konnerun MunucrepctBa npocseiienus: Poccuiickoit @eneparuu (MpoTokoa oT 3
nexadps 2019 r. Ne [TK4BH).
ey uzyyeHus PU3UKM:

npuoOpeTeHNe HWHTEpeca W CTPEeMJICHUS OOYYalolUXCS K HaydHOMY
U3YYCHUIO MPUPOJBI, PA3BUTHE HMX HWHTEIUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ TTO3HAHUA U (POPMUPOBAHUE
HCCIIEIOBATENHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBICHUSIM;
dbopMHpoBaHNE HAYYHOTO MHUPOBO33PECHUSI KaK pe3yiIbTaTa U3yUEHHUS OCHOB
CTpOEHUS MaTepUu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopmupoBaHUe TMPEACTABICHUN O poiid (DU3UKHU JJIsi Pa3BUTHUSI JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTaBIEHUA O  BO3MOXHBIX  cdepax  Oymymien
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHIO B 3TOM HaMpPaBJICHUMU.

JlocTmKeHHE 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:

npuoOpeTeHne 3HAaHUM O JIUCKPETHOM CTPOCHHMM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

NpUOOpPETEHNE YMEHUN OMHCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOGHHE METOJIOB pEIIEHUs MPOCTEUINUMX pacd€THBIX 3a7ady C
UCIIOJIb30BaHUEM buznyeckux MoOJIeNeH, TBOPUYECKUX u
MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOTHATH OIIBITHI,
nabopaTopHble paOOThI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB PabOThl ¢ MH(pOpManuel (HU3HMUYECKOro COIAEpIKAHMS,
BKJItOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTHKCHUSIX (U3UKH, aHAIHU3 U
KPUTHYECKOE OlIeHWBaHWE NH(POPMAITUH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATILHON AeSTEIbHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMECHHBIMU TEXHOJIOTUSAMHU, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI YpOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHus JJIs ydaluxcs Ha JoMaiiHeMm oOydyeHuu oTBomutcs 102 waca: B 7
kiaacce — 34 yaca (1 gac B Hegenmo), B 8 kinacce — 34 yaca (1 yac B Hemenmo), B 9
kinacce — 34 gaca (1 yac B Heneio).

[Ipennaraemsiii B mporpamMme no ¢u3MKe nepeyeHb J1adopaTOpHbIX paboT U
ONBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTEP, YUUTEIb JEIAET BHIOOP TPOBEICHHUS



7a00paTOpHBIX PabOT U OMNBITOB C YYETOM HHIMBHAYaIbHBIX OCOOEHHOCTEN
o0y4Jaronuxcsi, CUcKa 3KCHEPUMEHTAIBHBIX 33JaHui, NpeiaraéMblXx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.

COJAEPKAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®dusuka u eé poJib B IO3HAHMHU OKPYKAKOLIEro Mupa.

®usuka — Hayka o npupoze. SBmeHus npuponasl. PuU3NUECKUE SBICHUA:
MEXaHUYECKUE, TEMIIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. dusnueckue
npuoopsl. [lorpemHocts n3mMepenuili. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHblE HAyKH H3Y4arOT MPUPOIY.
EcTecTBeHHOHAyuUHBI METOJ TMO3HAHMS: HAOJIIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIEPUMEHT 10 MPOBEPKE TMIOTE3, OOBSICHEHHUE
HabogaemMoro saBieHus. Onucanre (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

emoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, JJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHUSL.

2. @uznyeckue NpuOOPHI U MpoLeaypa NPSIMbIX U3MEPEHUN aHATIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopmuvie padbomul u onvimel.
1. OmpeneneHue LEHbI JeIEHUs Kalbl U3MEPUTEILHOrO Ipubopa.
2. H3mepenue pacCTOSHUN.
3. H3mepenne o0bEMA KUIKOCTH U TBEPOTO TENA.
4. OrmpeneneHue pa3MepoB MajlbIX TeJ.
5. M3Mmepenue TemMreparypsl HNpU HOMOIIM KUAKOCTHOTO TEPMOMETpPA H
JNATYMKA TEMITEPATYPHI.

6. IIpoBenenue uccienoBaHusA MO NPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIBHO, TeM OoJiblile, 4eM OOJIblLIe BhICOTA
ITyCKa.

Pa3nen 2. [lepBoHayaJibHbIE CBeJeHUSI O CTPOEHUM BelllecTBAa.

CrpoeHue BellecTBa: aTrOMbl W MOJIEKYJbl, HMX pa3Mepbl. ONbITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHune wactul BemiecTBa. CBA3b CKOPOCTH JBHKEHUS 4YacTHIL C
Temriepatypoil. bpoyHoBckoe aBwxkenue, muddysusa. BzaumopaeiicTBue dvacTwuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BEUIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(kpucTayimyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



1. HaGmonenue 6poyHOBCKOTO JBUXKEHUSI.

2. HaGmonenue muddysum.
3. HaGmonenue — siBjaeHM,  OOBSACHSIOMUMXCS  TPUTSDKEHUEM WU
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuwvie pabomwt u onvimot.

1. Ouenka JuamMeTpa aroMa METOAOM PsiioB  (C  HCIOJB30BAaHUEM

dboTorpaduii).
2. OmbITHI IO HAOJIOIEHUIO TETIOBOTO PACIIIUPEHHUSI Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO TIPUTSKEHUSI.
Paznen 3. /IBu:keHHe M B3aUMo/ieiicTBHE TeJl.
Mexannueckoe JBM)XeHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JIBHXKCHUE.
Cxopoctb. Cpennsis CKOpPOCTh MPU HEPABHOMEPHOM JBWKEHUHU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHne uHEpUMM. 3aKOH HMHEPUUU. B3amMopaeicTBHe Tell KAk NpUYMHA
U3MEHEHUSI CKOPOCTH [IBMKEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[TnoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHMUIIC
00BbEMa BeleCTBA.
Cuila Kak xapakTepuUCTHKa B3auMoAeHcTBUS Ten. Cuia yrnpyrocTd U 3aKOH
I'yka. 3mepeHue cuiabl ¢ MOMOIIBI0 JTUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CHUJIa
TskecTH. CHila TSDKECTH Ha IpyTuXx IuiaHerax. Bec tema. HeBecomocts. CrioxkeHne
CUJI, HAIIPABJIEHHBIX MO OJHOW NpsMoil. PaBHoaeicTByromas cui. Cuna TpeHwus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpEeHUE B PUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaOmronenue MexaHu4ecKoro JBUKEHUS TeTa.
2. HM3MepeHue CKOpOCTH MPSAMOJIMHEWHOTO JIBUAKCHMUS.
3. HaOmoneHue siBIeHUS] HUHEPIH.
4. HabmroneHue n3MEeHEeHUs CKOPOCTH MPHU B3aUMOJCHCTBUH TE.
5. CpaBHEHHE MacC M0 B3aUMOJCHCTBUIO TEI.
6. Cl0X€eHHe CUJI, HAITPABIICHHBIX 110 OJTHOM MPSAMOM.
Jlabopamopuwvie padomsl u onvimel.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JIBH)KEHUS (IIIapUKa B )KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompegenenue cpeHeil CKOPOCTU CKOIBKEHHS OpycKa WM IapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenne MmIoTHOCTH TBEPAOTO TeEa.

4. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsKEHUS (J1epopMariim)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. ONBITHI, AEMOHCTPUPYIOIINE 32aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBiieHue TBEPABIX TeJl, s KUAKOCTEH U ra30B.



Hasnenne. CriocoObl yMEHBIIEHHs U YBEIUUEHHU AaBieHUs. JlaBneHue rasa.
3aBUCUMOCTh JaBJieHUsl rasa or oObéMa, TeMmreparypbl. Ilepemaua naBiieHHs
TBEPIABIMU TEJIAMHM, KHIKOCTAMH M razamu. 3akoH [lackans. ITHeBmarnueckue
MAallIMHbI. 3aBUCUMOCTbh JaBJIEHMS JKUJIKOCTH OT INIyOWHBI. I'mapoctaTuueckui
napajokc. Coobuaronyecs cocyipl. [ uapaBinyecKkue MEXaHU3MBbl.

Atmocdepa 3emsin u atMocdepHoe naBiaeHHE. [IpuyMHBI CyIECTBOBaHUS
BO3AylIHOW oOosouku 3emiu. Onbit Toppuuemnu. M3mepenune armocgepHOro
JaBJICHUA. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUSI OT BBHICOTHI HaJl YPOBHEM MODAI.
[TpuGops! ns u3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JlericTBUE KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue ten. BoznyxonnaBanue.

Hemoncmpayuu.

o vk W NP

N

3aBUCHUMOCTH JIaBJICHUA T'a3a OT TEMIIEpPaTyphl.

[Iepenaua naBieHUs KUJIKOCTHIO U TA30M.

Coo0mmarorniuecs: CoCy/pl.

['mapaBiueckuit mpecc.

[IposBrieHne neicTBUs aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTH BHITAJIKUBAIOIIECH CUJIBI OT 00bEMa MOTPYKEHHOM YaCTH Tela
Y IJIOTHOCTH KMJKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.
YcnoBue 1aBaHus TEJ: TJIaBAHUE WU MIOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIICHUS MJIOTHOCTEH Teja U )KUJIKOCTH.

Jlabopamopuwvie padomsl u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tea B BOJAE OT 00bEMA MOTpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOIICH  CWJIbI, JCWCTBYIOIIEH Ha  TeEJo,
MOTPYKEHHOE B KUJKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKWBAOIIEH CHJIBI, JCUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIONIEH CHJIBL,
JNEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUJIKOCTh
YaCTH TeJla U OT TJIIOTHOCTH KUJIKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBAHHE JIOAKH U
OIIpElEIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3znen 5. Pa6oTa u MOIIHOCTH. JHEPIUs.

Mexannueckas padbota. MOIIHOCTb.

[IpocTbie MexaHU3MbI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pblyara. [[pumMeHenue npaBuia paBHOBECHS pbldara K 0JI0Ky. «30J10Toe



npaBuio» mexanuku. KIIJI nmpocteix Mexanu3moB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W TNOTEHIHMalbHAs SHEPIUSL.
[IpeBpaiienrie 0AHOTO BUAAa MEXaHUYECKON SHEPTUU B APYroil. 3aKOH COXPaHEHHUS
SHEPIrUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepsl NIPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomwt u onvimot.

1. Ompenenenue paboThl CUITBI TPEHUS PU PABHOMEPHOM JABUKEHUU Tea 110

TOPU30HTAIBHON MIOBEPXHOCTH.

2. HccnenoBaHue ycnoBUi paBHOBECHUS pbluara.

3. M3mepenue KIIJ] HaKJIIOHHOI IJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTUU.

8 KJIACC

Pa3nen 6. TenJioBble siBJICHUS.

OCHOBHBIEC TIOJIOKEHHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OIMbBITHI, MOATBEPKIAIOIIHE
OCHOBHBI€E TOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopgenu TBEPAOrO, KUAKOTO U Ta3000pa3HOr0 COCTOSHHUI BeIECTBA.
Kpucrannuueckue n amopgubie tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJOXKEHUN MOJICKYISIPHO-KUHETUYECKON TEOPHH.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEII0BOE paCIIUPEHNUE U CIKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKECHUS
gacTull. BuyTpennsisi sHeprusi. CrnocoObl W3MEHEHHsS] BHYTPEHHEW DSHEPTUH:
TerJIonepeaaya u CopepiieHue padboTel. Buabl Temionepeaun: TENIONPOBOIHOCTb,
KOHBEKIIMS, U3TyUYCHHE.

KonudecTBo TeruioTel. YaenbHas TEIOEMKOCTH BemiecTBa. TeriooOMeH u
TEMJIOBOEC paBHOBECHE. YpaBHEHHE TeruioBoro OamnaHca. [lnaBnenwe wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJI€NIbHAA TEIJIOTA IUJIABJICHUS.
[TapoobOpazoBanue u koujeHcanus. Mcnapenue. Kumenuwe. YaenbpHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpHOro
JTABJICHUS.

Braxxnocts Bo3yxa.

DHeprus TOIMBa. Y IeJbHAs TEII0Ta CTOPAHUSL.

[Tpunuunel pabotel TemioBbix asurarenei KIIJI TemoBoro asuratesns.
TenuoBble ABUTATENN U 3a1UTa OKPYKAIOLIEH CPEBI.

3aKOH COXpaHEHUs U MIPEBPAILIEHHS SHEPTUU B TETUIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaGmonenre OpoyHOBCKOTO JBHKEHUSI.



Hab6monenue nuddysun.

HaO:roieHue siBJieHM CMaYMBaHUS U KalWJUIIPHBIX SIBICHHU.
HaO:roieHre TermioBoro pacumpeHust Tell.

V3MeHeHre AaBlieHus Ta3a npyu U3MEHEHUH 00bEMa W HarpeBaHUU WU
OXJIAXKICHUH.

6. IlpaBriia U3MEpEHUS TEMITCPATYPBHI.

7. Buasl Temonepenaym.

8. OxJIaJIeHUE IIPHU COBEPIIICHUHN PabOTHI.

9

v ok W

HarpeBanue npu coBepiieHny pabOThl BHEIITHUMHU CHUJTAMH.

10. CpaBHEHUE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.

11. HaGmoienue KumneHusl.

12. HaGmtoieHre mocTosHCTBa TeMIIEPaTyphbl IIPU IIABJICHUU.

13. Mozenu TerIoBbIX JBUTATEIIEH.

Jlabopamopuwvie padomsl u onvimeol.

1. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSAKEHUS.

2. OmnbITHI 10 BBIPALIMBAHUIO KPUCTAIIOB TOBAPEHHOW COJIA MUJIM caxapa.

3. OneIThl MO HAOJIOICHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH U

TBEPIBIX TEIL.

4. OrmpenerneHue JaBICHUS BO3/lyXa B Oa/NIOHE HITPHUIIA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS BO3/yXa OT €T0
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. [IpoBepka rumoTe3bl TMHEHHOM 3aBUCIMOCTH JJIMHBI CTOJIOMKA YKUIKOCTH

B TEPMOMETPUUECKOUN TPyOKE OT TeMIIePaTyphI.
7. HabGmioneHue W3MEHEHMsI BHYTPEHHEW »HHEpPruM Tela B pe3ysibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HccnemoBanue sBJICHUS TEIJIOOOMEHA ITPU CMEIIMBAHUHU XOJIOJTHON U

ropst4er BOJIBL.

9. OmpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIVITHHAPOM.

10. OnpeneneHune yaenbHOM TeIIOEMKOCTH BEILIECTRA.

11. MccnenoBanue nponecca ucnapeHusl.

12. OnpeaeneHne OTHOCUTEIIbHOM BIAXKHOCTH BO3IyXa.

13. Onpenenenue yaelIbHOW TEMIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

Onektpuzanus Tel. J[Ba poaa 3JMeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsOKEHHBIX TEJl OT BEJIMYMHBI 3apsiIOB U PACCTOSIHUS MEXKTY TEJIaMH).

Onekrpudeckoe nojie. Hanpsok€HHOCTh 3iiekTpuueckoro nosist. [IpuHnmn
CYTEPIIO3UIIMU PJEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIM JIEKTPUYECKHUM 3apsil.
Crpoenue aroma. IIpOBOJHMKM W JUAJEKTPUKU. 3aKOH  COXPAHCHUS
3JIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS 3JIEKTPUYECKOrO TOKA.
HcTouHrKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL 3JIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onekrpuueckass  uenb. Cuima  ToKa.  DJNEKTPUYECKOE  HaNpsKEHUE.
ComnpoTuBiieHHE MPOBOJAHUKA. YIETbHOE CONMPOTUBIICHHE BellecTBa. 3akoH Oma
IS ydactka uend. [locmenoBarenbHOe U apauiesIbHOE COSIMHEHUE TTPOBOJHUKOB.

PaGora ¥ MOIIHOCTH DJEKTPUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DNEeKTpUYECKUEe 1ENu U MOTPEeOUTEIN dIEKTpUIecKoi sueprun B 0piTy. KopoTkoe
3aMbIKAHUE.

[TocTtostHHBIE MarHuThL. B3auMoelCTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHoe
noje. MaruutHoe mnosne 3eMJIM M €r0 3HAuYeHue i Ku3HU Ha 3emuie. OnbIT
Opcrena. MarouTHOE 1oJ€ 3JIEKTPUUECKOro Toka. [I[puMeHeHne 31eKTpOMarHuToB
B TeXHUKE. J[€/ICTBHE MAarHUTHOIO MOJISl HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATEID
MOCTOSIHHOTO  TOKa. VICHoONb30BaHWE  SIEKTPOABUTATENENM B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHne >NeKTpOMarHUTHOW UHAYKIUU. [IpaBuino Jlenna.
DIIEKTpOreHepaTop. Crioco6b1 MOJTYYEHHS ANEKTPUUYECKOU SHEPIUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpU3aLus Tel.

JIBa poaa 3JIEKTPUYECKHX 3apsiA0B M B3AUMOJICHCTBHUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U JEUCTBUE 3IEKTPOCKOIIA.

DneKTpocTaTU4eCKast MHIYKIUS.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPSJIOB.

[IpoBOTHUKY U TUDIICKTPUKHU.

MonenupoBaHKU€e CUIIOBBIX JIMHUAN YJIEKTPUUYECKOTO TOJIS.

HcTOYHMKY TTOCTOSIHHOTO TOKA.

JIericTBUS DIIEKTPUYECKOr0 TOKA.
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. DIIEKTPUYECKHI TOK B )KUJKOCTH.
. "'a30BBI1H pa3psia.
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. I3MepeHue cuiibl TOKa aMIepMETPOM.
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. I3mepenue 351eKTpUYECKOro HaNpsKEHNs BOJIBTMETPOM.
. PeocTtar u Marazus cOIpOTUBIICHUM.

[
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. BzanmogeiicTBre MOCTOSIHHBEIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3ACICHUS MTOJIOCOB MarHuTa.
. MoaenupoBaHU€ MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneIT Dpcrena.

MarauTHoe noJie ToKa. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TTOJISI HA POBOJIHUK C TOKOM.

DJIEKTPOABUTATEb OCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMArHUTHON WHIYKITUH.

Onebitel Dapanes.

3aBUCUMOCTh HANpaBJICHUA HWHIYKIMOHHOTO TOKa OT YCIOBUM €ro
BO3HUKHOBCHHUSI.

DNEKTPOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwvie padomsl u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITl 1O HAOMIOACHUIO DJIEKTpU3AIMK Tl MHAYKIHEHW U Tpu
COIPUKOCHOBEHHUH.

UccnenoBanue nOeUCTBUS SIIEKTPUYECKOTO TOJI HAa MPOBOJHUKU U
JTUAJIEKTPUKU.

CO6opka u nmpoBepka padoThI AITEKTPUUECKOM LTI TOCTOSTHHOTO TOKA.
W3mepenune 1 peryJIupoBaHuE CUITbI TOKA.

N3mepenue U peryimpoBaHue HaMPSKEHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro JJIMHBI, IUIOLIAAM MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSDKEHUM TpPU  OCIEI0BATEILHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

IIpoBepka mpaBwiia g CUJIbl TOKa MPU NapauIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenne padoThl JIEKTPUUECKOT0 TOKA, UAYLIETO YEPE3 PE3UCTOP.
OnpeneneHre  MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISAEMONW Ha
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/I HarpeBarernsi.

HccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS MTOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TOJISI TOCTOSIHHBIX MATHUTOB MPU UX 00beTMHEHUN
Y pa3JICJICHNH.

HccnenoBanue 1eicTBUs dJIEKTPUUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME  3aBUCHMOCTh CHJIbl  B3aWMOJCHCTBHUS
KATYIIKHA C TOKOM U MarHuTa OT CHJIbl TOKA U HAIPABJICHHS TOKA B KaTYIIKE.
N3ydeHne AeiCTBUS MATHUTHOTO MOJIS1 HA IPOBOJIHHUK C TOKOM.



19. KoHcTpynpoBaHue v u3y4eHue pabOoThI AIEKTPOABUTATEIIS.

20. U3mepenue KIIJI anekTpoaBUraTeIbHON YCTAHOBKHU.

21. OOBITBI TIO HWCCIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHAYKIIUU:
VCCIICTOBAHNE N3MEHEHU 3HAUECHUS U HAITPABIICHUS] HHAYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexanuveckue siBJIEHUsI.
Mexannueckoe JBmwkeHHE. MarepuanbHas Touka. Cuctema oTcuéra.
OTHOCUTENIBHOCTh MEXAHUYECKOIO JBHKEHUS. PaBHOMEpHOE MNPAMOJIMHENHOE
nBmxeHue. HepaBHOMEpHOE NpsIMONIMHENHOE JIBM>KeHUE. CpelHsisi 1 MTHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKCHUU.
Yckopenue. PaBHOyckopeHHOE TMpsiMOJIMHEHHOe aBmkeHue. CBoOoaHOE
naaeHue. OnbeITe | anmuies.
PaBHOMEpHOE NBMKEHUE TIO OKpY>KHOCTH. [lepron u yactora oOpaiieHusl.
JIuneiinas u yrioBasi CKOpOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.
[lepBsiii 3akoH HeroToHa. Bropoii 3akon Hetotona. Tperuit 3akon HeroToHa.
[IpuHOUI Cynepno3uuu CUIL
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHJIa TPEHUS CKOJIbKECHUA, CUJIa
TPEHHUS IIOKOsI, APYTUE BUJIBI TPEHUS.
Cuiia TSKeCTH M 3aKOH BCEMHUPHOIO TATOTEHUA. YCKOpPEHHE CBOOOJIHOIO
najgeHus. J[Bmxenue mianetr BOokpyr Connua. IlepBas kocmMuueckasi CKOPOCTb.
HesecomocTs 1 meperpysku.
PaBHoBecue maTepuanbHON TOYKU. AOCOITIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpamleHusi. MoMeHT cunbl. L{eHTp TshkecTu.
Nmnynec Tena. M3menenue mmnyinbca. UMmynibe CUiibl. 3aKOH COXpaHEHHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.
Mexannueckass paboTra W MOIIHOCTh. Pabora cui TSHKECTH, YIPYTOCTH,
TpeHusi. CBs3b dHEpruM U padoThl. [loTeHIMAbHAS SHEPTUS Tea, TTOTHITOTO HaJ
MOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEPTUS CKATOM NpykuHbl. Knnetnyeckas
sHeprus. Teopema O KMHETHYECKOW 3HEPrMU. 3aKOH COXPAHEHUS MEXaHHYECKOUN
SHEPIUMU.
JHemoncmpayuu.
1. HabnrogeHne MeXaHUYECKOTO JIBIXKCHHUSI TEJIa OTHOCUTEIBLHO Pa3HBIX Tell
OTCYETA.

2. CpaBHeHME TyTEH W TPACKTOPUM JIBUKECHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJl OTCUETA.
N3mepeHne cKkOpoCTH U YCKOPEHHS NPSIMOJIMHENHOTO IBUKEHUS.

4. HccnenoBaHne NPpU3HAKOB PABHOYCKOPEHHOTO JIBHKCHUSL.
Ha6nronenue nmkeHus Teia mo OKpy>KHOCTH.



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

HaGnronenne MmexaHnuecKuX sSIBIICHUN, POUCXOIAIINX B CHCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIHLHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejia OT MACChI T€Jla U JICUCTBYIONIEH Ha HETO
CHJIBI.

HaGnronenue paBeHCTBaA CHIT TPU B3aUMOJICHCTBUU TEJI.

N3MeHeHune Beca Tesia Npu YCKOPEHHOM JABHKECHHH.

[Tepenaua uMItysbca Mpyu B3auMOICUCTBUAU TET.

[IpeobOpazoBaHus SHEPTUU MPU B3aUMOACHCTBUH TEII.

CoxpaHeHne UMITYJIbCa IPU HEYIPYTOM B3aUMO/ICHCTBHUMU.

CoxpaHeHHe UMITYJIbCa MPU a0COJIIOTHO YIIPYTOM B3aUMOJICHCTBHUH.
HalGnronenue peakTHBHOTO JIBUYKEHMUSI.

CoxpaHeHHe MEXaHUIECKON YHEPTUH MPU CBOOOIHOM TaJICHUH.
CoxpaHeHrne MEXaHUYECKON SHEPTUM IPH JBUKEHUH TEJIA IO JCUCTBUEM
MPY>KUHBI.

Jlabopamopuwvie padomsl u onvimeol.

1.

10.

11.

KoncTpynpoBanue TpakTta s pa3roHa M JaJIbHEWIIETO PaBHOMEPHOTO
JBHKEHUS IIAPUKA WIH TEIEKKU.

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUYKEHUS
HIapyKa MO HAKJIOHHOM IIOCKOCTH.

OnpeneneHrne yCKOpeHHUsl Tela NPH PaBHOYCKOPEHHOM JIBM)KEHHM IIO
HAKJIOHHOU TUTOCKOCTH.

HccenenoBanue 3aBUCHMOCTM IMYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrUIOTE3bl: €CIM MpPUH PABHOYCKOPEHHOM JBMXEHUU 0O€3
HAa4aJIbHOW CKOPOCTH IYTH OTHOCSATCS KaK psAJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHAE MPOMEXKYTKH BPEMEHU OJJMHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue ko PuImeHTa TPEHUs CKOJILKEHUS.

OnpeneneHne KECTKOCTU NPYKUHBI.

Onpenenenre paboThI CUJIbI TPEHUS P PABHOMEPHOM JABUKEHUH Tea 1O
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenennie pa®OTBl CWJIBI  yIPYrOCTH MpU TOIBEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexanndeckue Ko1e0aHUSA U BOJHBI.



KonebarenbHoe aBuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: IepUoL,
4acTOTa, aMIUINTya. MareMaTuuecKui U NPYKMHHBIM MasTHUKH. [IpeBpaienue
SHEPIUH MPH KOJIeOaTETbHOM IBHXKCHHH.

3aryxatomue  koieOaHus.  BeiHyxkzaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. CBoilcTBa MexaHMuYecKux BOJH. IlpogonbHble WU
[ONEepEeYHble BOJHBI. JIIMHA BOJIHBI M CKOPOCTh €€ pacHpOCTpaHEHUS.
MexaHnyeckue BOJIHBI B TBEPAOM Tell€, CEHCMUYECKHE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicoTa ToHa. OTpaxkeHue 3ByKka. MHbpa3Byk u
YIIbTpa3BYK.

Jemoncmpayuu.

1. HaOmronenue xkoneOaHui TEJ MOA ACUCTBUEM CHIIBI TSIKECTH U CHJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HabGntoneHue BRIHYKIEHHBIX KOJICOAHHUI 1 pe30HaHCa.
PacnipocTpaneHnre npoA0IbHbIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
HabmtoaeHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
AKYCTHYECKHUI pE30HAHC.

S A T o

Jlabopamopmuvie padomsl u onvimel.
1. OmpeneneHue 4YacTOThl M TMepHoJa KojeOaHMW MaTeMaTUYECKOTro
MasITHUKA.
2. OmpeneneHue 4acTOThI U IEpHOAA KOJeOaHU PY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TTEPHO/Ia KOJIEOAHUH MOIBEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH MEPHOJIa KOJIeOaHUI MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.
5. [IpoBepka HE3aBUCHUMOCTH TIEPHO/Ia KOJIeOaHUl Tpy3a, MOIBEIIEHHOTO K
HUTHU, OT MACChI Ipy3a.
6. OmBITBI, JIEMOHCTPUPYIOIIUME  3aBUCUMOCTb  Iepuojia  KoJieOaHun
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. V3Mepenue yckopeHusi CBOOOIHOTO MaICHHUS.
Paznen 10. DiiekTpoMarHuTHOE MoJI€ ¥ 3JIeKTPOMArHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.
DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJMHOBBIE CBOMCTBa
CBeTa.
Jemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOMCTBA CBETA.



Jlabopamopnusie padbomul u onvimel.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHMIIBHOTO

tenedoHa.

Pasznen 11. CBeroBble IBJICHUS.

JlyueBas  momens  cBera.  Hcrounukm  cBera.  [IpsmosmHeiHoe
pactpoctpaHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHus cBera. [lonHoe BHYTpeHHee
OTpakeHHE cBeTa. lcnonap30BaHUME TIOJIHOTO BHYTPEHHErO0 OTPaXKEHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xopa nyyeit B tuH3e. Ontuyeckas cucteMa (poroanmnapara, MUKpOCKoNa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim30pyKkoCcTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnektp. Onbitel HetoToHa. CroxkeHue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpamonnHENTHOE pacnpOCTPAHEHUE CBETA.

OtpakeHue cBera.

[Tonyuenne n3o0pa)xeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiaXx.
[Ipenomienue cpera.

Onrtryeckuii CBETOBO/,.

Xox myyeit B cobuparoiiei JInH3e.

XO0J1 JIyuer B paCCeUBAIOLIEN JIMH3E.

[Tonydyenue n300paxeHUid ¢ MOMOILIBIO JTUH3.

[Tpunimn geiictBus poroanmapaTa, MUKPOCKONA U TEJIECKOIA.
10. Mogensb riasa.

11. Pa3znoskeHue 6eoro cBeTa B CIEKT).
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12. [Tommydenwue 6€10T0 CBETa IPH CIIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuwvie pabomsl u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIyda OT yria
MaJCHMUS.

2. M3ydeHne xapaKTepUCTHK N300paKCHHS MTPEIMETa B INTOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTJIa TIPEITOMIICHHS CBETOBOTO JIy4a OT yriia
NaJICHUS Ha TPAHUIIC «BO3yX—CTEKIION.

4. TlonmydeHue n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenre GOKYyCHOTO PACCTOSIHHSI M ONTHYECKOM CUITBI cOOUpatroten
JIMH3BI.

6. OMBITHI IO PA3JIOKEHUIO OEIIOTO CBETA B CIIEKT.

7. ONBITHI TIO BOCIPUATHIO I[BETA MIPEAMETOB IPU WX HAOIIOICHUN Yepes
[[BETOBBIE (DPUIIBTPBHI.



Pasznena 12. KBanTOBBIC SIBJICHUS.

OmnwiTel Pezepdopaa u mmanerapuas mozenb atoma. Moaenb atoma bopa.
Hcnyckanne n nornomeHne ceera atoMoM. KBaHTel. JInHenyaTeie ClIeKTpEI.

PanunoaktuBHOCTh. Anba, Oeta- U raMmma-uzinydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyknonnas Mopxens aroMHoro sapa. M3orombel. PannoaktuBHBIE
npeBpamenus. llepuon nmonypacnana aTOMHBIX s1€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsI0BOIO U MacCOBOTO YHCEN.
DHeprusi CBs3UM aTOMHBIX saep. CBA3b Macchl U dHepruu. Peakuuu cuHTE3a U
nenenus saaep. crounuku sHeprun CostHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3IYyYCHHM HA IKUBBIC
OpTraHHU3MBI.

Hemoncmpayuu.

1. CrnexTpbl U3IIy4eHUS U NOTJIOIECHHUS.

2. CHeKTpsbl pa3Iu4HbIX I'a30B.

3. CnekTtp Bogopoza.

4. Habmonenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTunka MOHU3UPYIOIIUX U3ITy4EHHI.

6. Perucrpanus u3nydeHus: IpUPOIHBIX MUHEPAJIOB M POJTYKTOB.

Jlabopamopuwvie padomsl u onvimel.

1. HaOmroneHue CIUIOMIHBIX U JMHEWYAThIX CIIEKTPOB U3ITYUYECHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUH YACTHLIBI [0 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. W3mepeHnue pagnoakTuBHOTO (hoHa.

IHoBTOpHUTEJIHbHO-0000IAKOIIUH MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIINKA MOYJb MPEAHA3HAYEH ISl CUCTEMATU3ALMH
1 00001IeHNs TTPEAMETHOTO COJEP>KAHUS U OTIBITA JESTEIHLHOCTU, TPUOOPETEHHOTO
OpU HU3YYEHUHM BCEro Kypca (PU3MKH, a TakKe g MOATOTOBKHM K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMeHy Mo (u3UKe I 00y4aroluxcs, BBHIOPABIIUX 3TOT
y4eOHBII mpeaMer.

[Ipu m3ydeHUM AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
JEsITeIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHKEHHE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  Pe3yJbTaToB  OOydeHus, QopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HMCCIEHOBAHUS
SABJICHUM TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHHUSIMHU OOBICHATH (U3MUECKHE
SABJICHMS, TPUMEHSA TOJyYeHHbIE 3HAaHMS, pellaTh 3ajJadyd, B TOM YHCIE
KA4€CTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO AEATEIbHOCTHBIN XapaKTEP JAHHOTO pa3ena peannu3yercs 3a
C4€T TOro, 4YTO O0YHArOUIUECS BBINOJHSIOT 3aJaHusl, B KOTOPHIX UM MPEAJIaraeTcs:



Ha OCHOBE IIOJyYEHHBIX 3HAaHUW paclo3HaBaTb M HAY4YHO OOBSACHATH
duznyeckue sIBJICHUS B OKPYXKAIOUIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HayYHbIE METO/Ibl UCCIENOBaHMS (PU3UUECKUX SBJICHUH, B TOM
Yucie 11 IPOBEPKU TUIIOTE3 U MOIYYEHUS TECOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HAuMOOJEE BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUHA, HAIPUMEP, MPAKTUYECKOIO MCIIOJIb30BaHUs PA3IUYHBIX UICTOYHUKOB

OHCPIruu Ha OCHOBC 3dKOHA IIPCBPAIICHUA U COXPAaHCHHA BCCX U3BCCTHBIX BUIOB
OHCPI'HUM.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 11O

®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenune pu3uku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIPaBJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTAaTOB.

B pesynbrare u3yueHnust GU3NKA Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs

y oOyuatomerocss 0yyT cOpMUPOBaHbI CIEAYIOMINE TUYHOCTHBIE PE3yNIbTAThl B
YacTH:

1) IATPHOTHYECKOTO BOCTIMTAHUSI:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3NYECKOi HAyKH;

- [ICHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB,

2) rPaKIAHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B 00CYX/I€HUU OOILLIECTBEHHO 3HAUUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHHEM JIOCTHKEHUIM
busuky;

- OCO3HAaHHE BAXXHOCTH MOPAIBHO-3TUYECKUX NPHUHIUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4YeCKOr0 BOCIIUTAHUSI:

- BOCIIPUSITUE ICTETUYECKUX KAaueCTB (PU3NYECKON HAyKH: €€ rapMOHHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOT' 0 O3HAHUS:

- OCO3HAaHUE UEHHOCTH (PU3MUECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BaKHEWILIEH COCTABIISIIOLICH
KYJIbTYpHI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpeca K HCCIIeI0BATEIbCKON
NESITEIbHOCTH;

5) dpopmMupoBaHus KYJbTYPbI 310POBbS H IMOIHOHAJIBLHOIO 0J1arOTIOJTyIHsI:
- OCO3HaHWE IIEHHOCTH 0e30macHoro obOpa3a >XHU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU TMpaBWiI OE€30MacCHOr0 TMOBEACHUS Ha
TpaHCIOpPTE, Ha J0POrax, C AJIEKTPUYECKUM M TEIJIOBBIM OOOpPYAOBaHUEM B
JIOMAIIHUX YCIIOBUSX;

- cpopMHPOBAHHOCTH HaBbIKa pedieKCUM, TPU3HAHUE CBOETO MpaBa Ha OIMIHUOKY
Y TaKOT'O e MpaBa y APyroro 4eJoBeKa;

6) TPY/Z10BOr0 BOCIIMTAHMSI:

- AKTMBHOE y4YaCTHE€ B PEIIEHUWU MPAKTUYECKHX 3aJad (B paMKax CEMBbH,
oOpa3oBaTeNbLHOM  OpraHM3aIuu, Topoja, Kpas) TEXHOJOTUYECKOW U
COLIMAJIbHON HAIMIPAaBIEHHOCTH, TPEOYIOLINX B TOM YKCIIe U PU3NIECKUX 3HAHUII;



+ - MHTEpeC K MPaKTUYECKOMY U3YUYECHUIO TPOo(deccui, CBsI3aHHBIX ¢ (PU3UKOIL;

+ 7) 3K0JIOTUYECKOT0 BOCTIHTAHHUS:

« - OpPHMEHTalusl Ha NPUMEHEHUE (PU3NYECKUX 3HAHMM JUIsl pelIeHHs 3anad B
o0nacTh OKpY’Kalollel cpenbl, IUIAHUPOBAHUS TOCTYNKOB M OILIGHKH UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPEIbI;

« - OCO3HAaHHE TJO00ATBHOTO XapakTepa KOJOTHYECKUX MpoOJieM M MyTed HX

pelIeHuUs;

- 8) ajanTanuM K U3MEHSIOUIMMCH YCJOBHAM COLHMAJBHON W NPHUPOIHON
cpeabl:

+ - TOTpeOHOCTh BO B3aWMOJICHCTBUU TNIPU BBIMOJHEHUH HCCIICIOBAHUN M
MPOEKTOB (PU3UYECKOW HAIMpPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM
ApYyTux,

e - TIOBBIIICHWE YPOBHA CBOEHM KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUYECKYIO
JICATCIIbHOCTD;

+ - HOTPeOHOCTH B (POPMHPOBAHUM HOBBIX 3HAHUH, B TOM 4Hciie (HOPMYIUPOBAThH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

+ - OCO3HAaHHE 1e(PUINUTOB COOCTBEHHBIX 3HAHUNA U KOMIIETEHTHOCTEH B 00JaCTH
bu3uKy;

- IUIAaHUPOBAHME CBOETO PA3BUTHA B MPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUIA;

+ - CTpEMJICHHME aHAJU3UPOBAThH U BBISBIATH B3aUMOCBSI3U IPUPOJIbI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OILICHKA CBOMUX JECUCTBHM C YYETOM BIMSHHS HAa OKPYXKAIOLIYIO Cpexdy,
BO3MOKHBIX [VI00AJIBHBIX TOCIIEICTBUM.

METANPEIMETHBIE PE3YJIbTATDBI

B pe3ynbrare ocBoeHUs TporpamMmbl 1o (hU3UKe Ha ypOBHE OCHOBHOTO OOIIETrO
oOpazoBaHust y oOyuarwmierocss OyayT chopMUpOBaHbBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE MTO3HABATEIIbHBIC YHUBEPCAIBHBIC YIeOHbBIE NCHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpCAJIbHBIC  y4eOHbIE  JICUCTBUS,  PETyJISTHBHbBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3HaBaTeqbHBIC YHHBEPCAJIbHBIE YUeOHbIe 1eHCTBUS

Ba3oBble Jijornyeckue 1eicTBHA:
s BBUIBIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB

(s1BIICHUIA);
+ YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(DUKAIIUU, OCHOBAHUS TS
0000IIeHHS U CPaBHEHHS,;



BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMATPUBAEMBIX (PaKTax,
JaHHBIX W HAOJTIOICHUAX, OTHOCATITNXCS K (DU3UUCCKHUM SIBIICHUSIM;
BBISIBJIATh NIPUYUHHO-CIICACTBEHHBIC CBSI3M TMPHU HM3YyYCHHH (PU3UUYCCKUX
SIBJICHH U TPOIIECCOB, JICIATh BBIBOJIBI C UCIIOIB30BAHUEM JICTYKTUBHBIX 1
WHIYKTHBHBIX YMO3aKJIFOUCHUH, BBIJBUTATh THUIIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSTEIILHO BRIOUPATH CIIOCO0 pelieHus yueOHO# (pru3nyecKol 3a1a4uu
(cpaBHCHHE HECKOJILKMX BAapHAHTOB peEIlCHUS, BbIOOp HamboJjee
HOJIXOJISIICTO C YY4ETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

ba3oBble nucciieoBaTe/ILCKHE JeHCTBUS.

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEN0BATENbCKUI MHCTPYMEHT ITO3HAHUS;
MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCcIeqoBaHUE (U3UUECKOrO
SIBJICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JlajibHeWIIee pa3BUTHE  (UBHYECKUX
IPOLIECCOB, a TaK)KE€ BbIIBUTaTh MPEINOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ unpopmanueii:

IPUMEHSATH Pa3IUYHbIE METObl, NTHCTPYMEHTBI U 3alPOChI IPH IOUCKE U
otOope MH(POPMALMM WIH JaHHBIX C YYETOM MPEAJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIUIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMAJIbHYIO (OpMy MpeICcTaBICHUS
uHpopMalMl W WUIIOCTPUPOBATH pelIaeMble 3aJayd  HECJIOKHBIMU
CXeMaMmHu, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMyHuKaTHUBHBIC YHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUA:

B XOJIe OOCYXXJeHHUs y4yeOHOro marepuasna, pe3ysibTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKIaeMON TeMbI U
BBICKA3bIBaTh HJIEU, HAllCJICHHbIE Ha pELIEHUE 3a7aud U TOoJJepiaHHe
OaroxeaTeIbHOCTH OOIICHUS;

COTMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMH JIPYTUX YYaCTHHUKOB
Juanora, oOHapyXKMBaTh pPa3IU4Ke U CXOACTBO MO3UIIHI;

BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOJUYHO MPENICTABIIATh PE3YJIbTaThl BBIOJHEHHOTO (PU3UYECKOTO OIbITa
(3KCnIeprMeHTa, HCCIEAOBAHUS, IPOEKTA);

MIOHMMATh U UCTIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOW U WHIUBUIYAJIBHOM
paboThI U PEIICHUH KOHKPETHOU (PU3nYecKo poOIeMbl;

IPUHUMATh LIEJId COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUS
no e€ JOCTH)KCHHIO: pPacHpelessaTh pPOJu, OOCYXIaTh MpOLEcChl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUrask KAUECTBEHHOI'O pe3yibTaTa 1o
CBOEMY HaIPaBJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUA C APYTHUMH YJICHAMU
KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHBIC YHUBeEpPCAJIbHbIC Y4eOHbIE JeHCTBUS

Camoopranuzanus:

BBISIBJIATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYyalUAX, TPEOYIOIIMX
JUIs petieHust GU3NYeCKUX 3HaHUi;

OPUEHTUPOBATbCA B  PA3JIMYHBIX MOJAXOJAX MPUHATHS  pEUICHUH
(MHIMBUAYaIbHOE, MPHUHATHE PEUICHUS B TpPYIE, NPUHITHE PEIICHHM
TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh AITOPUTM pellieHus: (PU3NUecKon 3a1au Win
IUTAHAa MCCIIEOBAHUSA C Y4ETOM MMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUM;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAlMH U MIPEJIaraTh IJ1aH €€ U3MEHEHUS;
OOBSACHATh NPUYMUHBI  JOCTHOKEHHS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCJIE B XOJ BBINOJIHEHUS
(Gu3MUEeCKOro HMCCIAEAOBAHMS WM MPOEKTAa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTH €01 HA MECTO APYTOro YeIoBeKa B XOJI€ CIOopa WK JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYToOro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NPU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

IHPEAMETHBIE PE3YJIbTATbBI



K xoniy oOydenus B 7 Kjiacce npeMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

UCIIOJIb30BaTh  NOHATHS:  (U3MYECKME M XMMHYECKHE  SBIICHHS,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJIe]b, THUIOTE3a, €AMHULBI (PUIUIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUSI BemlecTBa (TBEpIOE,
KUJKOE, Tra3000pa3HOe), MEXaHWYECKOe JIBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOIMHENHOE), TPAEKTOPHS, PABHOACHCTBYIOIIAs CHUJIA,
nedopmarus (ynpyras, IJIACTHYECKas), HEBECOMOCTh, COOOIIAIOIIHECS
COCY/IbI;

paznuyath siBiieHus (nud@y3us, TEIIOBOE ABMKEHUE YAaCTHI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHHE, HEPABHOMEPHOE  JIBIDKCHHME, HWHEpLus,
B3aUMOJICUCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUVIEHHOW OCBIO
BpalleHUs, epeiaya 1aBlIeHNus TBEPAbIMH TEJIaMHU, KUIKOCTIMU U Ta3aMH,
aTMOC(PEpHOE J[aBJICHHE, IUIaBAaHUE TeJ, MPEBPALLEHUS MEXAHUYECKOU
HHEPTUHU) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHUE M3YyYEHHBIX (DU3UYECKUX  SIBICHHM B
OKpY’XKaloIlleM MHUpE, B TOM uHCIe (PU3NYECKUE SIBICHUS B IMPUPOJE:
MPUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B KHMBOW U HEXKHUBOU
npupoAe, ACHCTBUE CHUJIBI TPEHHUS B TMPUPOJIE M TEXHHUKE, BIUSHUE
aTMOC(EpHOIr0 JAaBJICHUS HAa KUBOW OpraHU3M, IUIaBaHUE PbIO, pbIYaru B
TeJe 4YeJIOBEKa, MPU 3TOM MEPEBOIUTH NMPAKTUYECKYIO 3a/lady B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;
OMKCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PU3UUECKUE SBJICHUSA, UCIIONb3YS
(bu3nueckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTH BEILIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEIHsSA CKOPOCTh, CHJIA YIPYTOCTH, CHJIa TSDKECTH, BEC TEIA,
cujia TPEHUsl, JaBJieHHue (TBEPAOTO Tea, )KUAKOCTH, T'a3a), BBITAIKUBAIOIIAs
CUJIa, MexaHudeckass paboTa, MOIIHOCTb, IUIEYO CHUJIbl, MOMEHT CHJIbI,
KO3 (PUIIMEHT TMOJIe3HOr0 JEHCTBUS MEXaHU3MOB, KHUHETHYECKas W
NOTEHIMAJIbHASL JHEPrus), MpU ONUCAHUU MPaBUIBHO TPAKTOBATH
(bU3UYECKUI CMBICI UCTIONB3YEMBIX BEIMYUH, UX 0003HAUYCHHS U €AUHUITBI
bU3MYEeCKUX BEIUYHMH, HAXOIUTh (POPMYJbI, CBA3BIBAIONIME JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS U TPOIIECCHI,
WCIIOJIb3Yys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUjIo paBHOBecHs pbiyara (61oka),
«30JI0TO€ TPABUJIO» MEXaHUKHU, 3aKOH COXpaHEHUS MEXaHHUYeCKON



SHEPruM, NpU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3NYECKUE SIBJICHUS, POIIECCHI U CBOMCTBA TE€JI, B TOM YUCJIE U
B KOHTEKCTE CUTyalUi ITPAKTUKOOPUEHTUPOBAHHOIO XapAKTEPA: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 TOTHYECKUX
[IaroB ¢ OMOpOW Ha 1—2 M3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
bu3MYeCcKuX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacuéTHbIe 3a/1a4u B 1—2 neicTBUS, UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI,
CBsI3bIBaIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a yCIOBUS 3a/1a4H
3alChIBaTh KPATKOE YCIIOBUE, TMOACTABIAATH (PU3NYECKUE BEITUUYHMHBI B
GbopMyabl M TPOBOAUTH PACUYETHI, HAXOJUTh CIPABOYHBIE JIAHHBIE,
HEOOXOQUMbIE ISl pElIeHUs 3a7ad, OLCHUBAThb PEATUCTHUYHOCTD
NOJy4€HHOM (PU3NUECKON BETUUHHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MPU MOMOIIU
($u3NYECKUX METOOB, B ONMCAHUU UCCIIEIOBAHUS BBIEIATH POBEPSIEMOE
MPEANOoJoKeHNE (TUIIOTE3Y), Pa3andaTh U HHTEPIPETUPOBATH MTOTYYEHHBIH
pe3ynbTaT, HaXOAUTh OLIMOKM B XOJE OMNbITA, AENAaTh BBIBOJABI IO €ro
pe3yibTaram;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUI0 (U3NYECKUX SBJICHUH WU
(du3nYECKUX CBOMCTB Tell: (pOPMYIUPOBATH MPOBEPSIEMBIE MTPEITOJIOKEHNUS,
coOupaTh YCTAaHOBKY U3 MPEAJIOKEHHOr0 000pyA0BaHHs, 3alIUCHIBATD X0/
OMbITa U (OPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATD MPSMBbIE U3MEPEHUs PACCTOSIHUSA, BPEMEHHU, MAcChl Tela,
o0b€Ma, CHUJIBI M TEMIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJJHOW (PU3NYECKON BEIMUYUHBI OT
JIPYrol C HCHOJB30BAHUEM NPSIMBIX H3MEPEHHUH (3aBUCHMOCTH MYTH
PaBHOMEPHO ABMKYIIETOCS TEJIa OT BPEMEHH JBU>KEHUS TENA, CUIIbl TPEHUS
CKOJILKEHHSI OT Beca Tejla, KadecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBHUCUMOCTH CWIblI TPEHHUSA OT ILUIOIIAAW CONPUKOCHOBEHUS TEJ, CHUJIBI
YIOPYroCTH OT YIJIMHEHUS NPYKUHbBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YaCTH Teja U OT INIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJa, OT IIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TEeNOo, yCIOBUMN
IUTaBaHMsI TeJl, YCJIOBHM paBHOBeCUsl pbhlyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIIEJIOBaHMS, COOMpaTh YCTAaHOBKY U
BBIMIOJHATh HU3MEpPEHUsl, CleAys NpPeIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUJE



NpeAJIOKEHHBIX TaONuIl U TpaduKoB, AeaTh BBIBOABI MO pe3yJbTaTaM
UCCIICIOBaHMUS;

MPOBOJUTh KOCBEHHbIE H3MEpPEHUs] (PU3NYECKUX BETUYUH (IJIOTHOCTH
BEI[ECTBA )KUJIKOCTU U TBEPJIOTO TeJa, CUJIa TPEHUS CKOJIbKEHHUS, TaBICHHE
BO3/lyXa, BBITAJIKUBAIONIAs CHJIA, JCUCTBYIOIIash Ha TMOTPYXKEHHOE B
KHUAKOCTh  TeNo, KOIPPUIMEHT TOJE3HOTO  JEHCTBUS  MPOCTHIX
MEXaHU3MOB), CleAys MPEIOKCHHOW HHCTPYKLIMU: TPHU BBIOJHEHUU
U3MEpPEeHU COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYHCIIATH
3HAa4YEHUE NCKOMOM BEJIUYHUHBI;

COOJII0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIMIBI JACHCTBUS MPUOOPOB M TEXHUUECKUX YCTPONCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYbl, OapoMmeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIUNBI JACHCTBHS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HMX oOmucaHus (B TOM 4YHCIE:
HNOJUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUNA IIpecc,
MaHOMETp, BBICOTOMEP, MOPITHEBOW HACOC, APEOMETP), UCIIOJIB3Ys 3HAHUS
0 CBOWCTBaX (PU3NYECKUX SIBJICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOIUTH  MpUMEpbl  (HAXOAWTh  WHGOpPMALMIO O  MpUMeEpax)
IPAKTUYECKOIO HCIOJIb30BaHUsA (PU3UUECKMX 3HAHUM B IOBCEIHEBHOM
KU3HH I oOecrieueHusi 6€30MacHOCTH MPpU OOpallieHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 37J0POBBS U COOTIOACHHSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYILECTBIATH OTOOp MCTOYHHMKOB HHPopmanuu B HHTepHere B
COOTBETCTBHUHU C 33JaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM © TyTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJIEIATH
uHPOPMAITMIO, KOTOpas SIBISIETCS MPOTHBOPEYUBONW WM MOMKET OBITH
HEJIOCTOBEPHOM;

WCITIOJIH30BATh MPHU BBIMOJHEHUU YYEOHBIX 3aJIaHU HAYyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOro COepKaHus, CIPaBOYHbIE MaTepUabl, PECypChI
cetu UWHTepHer, BiageTh mNpuéMamMH KOHCIEKTHPOBAHHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHhMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(MOpMAIUU (PU3NIECKOTO COAECPKaHUS, B TOM
qyclie MyOJIUYHO AeNaTh KPaTKHe COOOIEHHUs O pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX UCCIEOBaHUM, MPU ITOM T'PAMOTHO HCIOJIb30BaTh U3yUYECHHbBIN



NOHSATUMHBIN anmapaT Kypca (HU3MKH, CONPOBOXAATh BBICTYIICHHUE
MIPE3CHTALE;

IpU BBIMOJHEHUU Y4YEOHBIX MMPOEKTOB M MCCIEIOBAHUNA pacHpenessiTh
00s3aHHOCTH B TPYyNIlE B COOTBETCTBUU C IOCTaBJIECHHBIMH 3a/lauyaMu,
CIEOUTHh 34 BBIIOJHECHHEM IUUIaHA JCHUCTBUM, aJICKBaTHO OILICHUBAaTh
COOCTBEHHBI  BKJAaJ B  JI€ATEIIBHOCTh  TPYMIbI,  BBICTPAaUBAThH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kij1acce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

MCIOJIb30BaTh MOHATUA: MAacca U pa3Mepbl MOJICKYJI, TEIJIOBOE JIBUKECHHUE
aTOMOB M MOJIEKYJI, arpPETraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUAE U
aMmopdHbIe TeNa, HACHIIICHHBIA M HEHACHIIIEHHBIH TMap, BJIAXKHOCTD
BO31yXa, TEMIIEpATypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATEINb,
AJIEMEHTAPHBIN JIEKTPUUECCKUH 3apsI, DJIEKTPUUECKOE TT0JIE, TPOBOJIHUKHU U
JTIUBJIEKTPUKH, TIOCTOSTHHBIN AJICKTPUYECKUN TOK, MATHUTHOE T10JIC;
paznuyarh SBJICHUA (TEIJIOBOE paclIMpEHUE W CKaTue, Teruionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KANWUIAPHBIC SIBIICHUS, WCHAPEHUE,
KOHJICHCAITUs, TUIaBJICHUE, KPUCTAJIU3anus (OTBEpJIeBaHUE), KHUIICHHE,
Terjonepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHS, U3JIyYCHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJCUCTBUE 3apsAJIOB, AEUCTBUS BJICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aMMOJICICTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi HAa TIPOBOJIHUK C TOKOM, 3JICKTPOMArHUTHAs WH]TYKIIHS)
[0 OIKMCAaHUID HX XaPaKTEPHbBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUH B
OKpY’)KalollleM MHUpE, B TOM YHcCle (PU3NYECKUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSXKEHUE W KaNWUIAPHBIE SBICHUS B MPUPOJE,
KpUCTAUIbI B mOpupojae, usnydenue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, JICKTPUUECKHE
ABJICHUSI B aTMOc(depe, IEKTPUUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE
noJie 3eMJiiu, Jpeid moirocoB, POJIb MArHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJle,
MOJISIPHOE CHUSIHUE, TPU OATOM MEPEBOAUTH MNPAKTHUYECKYHO 3aJady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIC CBOWCTBA (MpU3HAKU) (DUBUIECKUX
SIBIICHU;

OMMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (YU3UUYECKUE SBJICHUS, UCIIOIb3YS
dbuznyeckre BEIUMYMHBI (TeMrepaTypa, BHYTPEHHSSI SHEPrus, KOJIHMUYECTBO
TEIUIOTHI, yJEJbHAsl TEIUIOEMKOCTh BEILECTBA, YyAECIbHAs TeEIoTa
TUIaBJICHUS, yJelIbHAs TEIIOTa MapooOpa3oBaHUs, yAelbHAs TEIUIoTa
CrOpaHusl TOIUIMBA, KOI(PQPHUIIMEHT IMOJIE3HOTO ACHCTBUS TETUIOBON



MalIMHbI, OTHOCUTEJIbHAS BIIAJKHOCTB BO3/1yXa, JIEKTPUYECKUH 3apsil, CUIIa
TOKa, 3JIEKTPUUECKOE HAIPSHKEHHE, COPOTUBIICHUE IPOBOJHUKA, YAECIBHOE
CONPOTHUBJIEHUE BELIECTBA, pA00Ta U MOITHOCTH 3JIEKTPUUYECKOTO TOKA), IPU
ONKCAaHUU NPABUIBHO TPAKTOBaThb (PU3NYECKUH CMBICT HCIOIb3yEMbIX
BEJIMYMH, OOO3HAYEHUS W EIUHULBl (PU3NYECKUX BEIMYUH, HAXOIUTh
(GopMyIibl, CBS3BIBAIOLIME JAHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTHMMHU
BEJIMYMHAMH, CTPOUTH I'paUKH WM3YYEHHBIX 3aBUCUMOCTEH (DU3UYECKUX
BEJINYMH;

XapaKkTepU30BaTh CBOICTBA TeJ, (PU3NYECKUE SBJICHUS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpHH
CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHNO3ULUHU MOJeH (Ha KaYEeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH OMa JJid ydacTKa LENH, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHUs] SHEPTHUH, ITPU 3TOM J1aBaATh CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA U 3alIMChIBAaTh €70 MaTEMATHUECKOE BBIPAXKECHHUE;
OOBACHATh (PU3UYECKUE MPOLECChl U CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE€ CUTYallUd NPAKTUKOOPUEHTUPOBAHHOTO XApPAKTEpa: BBIABIIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOrMYeCcKHuX
iaroB ¢ omnopol Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTh pacu€THbIC 331a4u B 2—3 NEHCTBUS, UCTIOIb3YsI 3aKOHBI U (POPMYJIBL,
CBsi3bIBaIOLIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a1a4U
3aMMCBIBATH KPATKOE YCIOBUE, BBISBIISITh HEAOCTATOK IAHHBIX JJIS PEILEHUS
3a/layu, BHIOMpPATh 3aKOHBI U (POPMYJIbl, HEOOXOUMBIE TSl €€ pEelleHuUs,
IPOBOJUTH PAcy€Tbl M CPAaBHUBATH MMOJYYEHHOE 3HAUYCHHE (PU3NYECKOU
BEJIMYUHBI C U3BECTHBIMH JJTAHHBIMU;

pacrno3HaBaThb MPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh MpPU [OMOIIU
(GU3MYECKUX METOJO0B, MCHOJb3YysSd ONUCAHUE HCCIEIOBAHMS, BBIICIATH
pOBEpSAEMOE MPEANOJOKEHUE, OICHUBAaTh NPABUIBHOCTh MOPSAKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITHI 1O HAOMIOAEHUIO (PU3UYECKUX SIBICHUN WU
($u3nYECKUX CBOWCTB TeJ (KanWUISPHBIE SBJICHUS, 3aBUCUMOCTD JTaBJICHHUS
BO3/[yXa OT €ro 00bEMa, TeMIEpaTypbl, CKOPOCTH MPOIlecca OCTHIBAHUS U
HarpeBaHusl TMPU M3IYYCHUM OT IIBETa H3Iydaromied (IMOriIomaroniei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUS BOJABI OT TEMIIEPATypPbl KUAKOCTH U
IJIOIAAN €€ IOBEPXHOCTH, OJJEKTpPU3aluus TeJl W B3aUMOJCHCTBHE
NEKTPUYECKUX  3apsoB, B3aWMOJCHCTBUE ITOCTOSIHHBIX MAarHUTOB,
BU3YyaJM3allMsl MAarHUTHBIX IIOJIEM TMOCTOSHHBIX MArHWTOB, JEHCTBUSA
MarHuTHOTO TIOJII Ha IPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABUIATENsl IMOCTOSIHHOIO TOKa): (OpMYJIUpPOBATH



IpOBEpsiEMbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBITNOJIHATH [IPSIMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHOMN BIaXKHOCTU
BO3/JyXa, CHJbl TOKAa, HANpSIKEHUs C MHCIOJb30BAHUEM aHAJIOrOBBIX
npuOOpOB M JATYUKOB (PU3NYECKUX BEJIUYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJNUTDH UCCIEAOBAHNE 3aBUCUMOCTU OJHOW (PU3NYECKON BEIUYUHBI OT
Ipyrol ¢ HUCHOJB30BaHWEM IMPSIMBIX  HW3MEpPEHUl  (3aBUCUMOCTH
COIPOTUBIICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJU IIONEPEUYHOro
CEUEHUS U YJECIBHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOIHUKA, CUJIBI TOKA,
UAYIIETO dYepe3 TMPOBOJAHHUK, OT HANpsHKEHHS Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIIEOBATEIBHOTO W  MAapajUIeIbHOTO  COEIMHEHH
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMpaTh YCTaHOBKY U
BBIMOJHATh HU3MEPEHUs, cleAys NpeUIOKEHHOMY IUIaHy, (UKCHPOBATH
PE3yNIbTaThI MOJIYYEHHOM 3aBUCUMOCTH B BUE TAOJIUIl U TPapUKOB, A€TaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOJNUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIWYHMH (yIelbHast
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTHUBIEHUE MPOBOAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBATh W3MEpPEHUs, coOupaTh
IKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CJIeays MPEAIOKEHHON WHCTPYKIWHU, U
BBIYUCTISATH 3HAYCHNE BEJIMYMHBI,

cOOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH NP paboTe ¢ J1a00paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI  JCHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPOIl Ha UX ONMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI TOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIepMETp, BOJIbTMETP,
CUETYMK DJICKTPUUYECKON DJHEPTHH, DIEKTPOOCBETHTEIBHBIC MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
PEIOXPAHUTEIH, JIEKTPOMATHUT, dJIEKTPOBUTATEh TOCTOSTHHOTO TOKA),
UCIIOJIB3YSl 3HAHMSI O CBOMCTBAX (PU3UUECKHUX SIBICHUNW U HEOOXOIUMbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M H3MEpPUTEIbHbBIC
npuOOpHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHErO CropaHus,
DIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI DJICKTPHUUECKUX IENel C
MIOCIIEIOBATEIHHBIM U MapaJIEIBHBIM COCTUHEHNEM DIIEMEHTOB, pa3indast
yCIIOBHBIE 0003HAYEHHSI JIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
NPAKTHUECKOTO HMCIONb30BaHMs (PU3MUECKUX 3HAHUN B MOBCEAHEBHOMU



JKU3HU I oOecrieueHus: 6€30MacHOCTH NP OOpallieHu ¢ IpudopaMu U
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3/I0POBbs U COOJIOICHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH Cpeie;

OCYIICCTBJIATh TOUCK HWHGOpMaK  (QU3UIECKOTO COACpKAaHUS B
WuTepHeTe, Ha OCHOBE MMEIOUIUMXCS 3HAHUM M MYTEM CpaBHEHUS
JOTIOJTHUTEBHBIX UCTOYHUKOB BBIJIETSATH HHGOPMAIINIO, KOTOpas SBIISIETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

WCITOJIB30BATh MPHU BBIMOJHEHUU YYEOHBIX 33aJlaHUN HAYYHO-TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOTO COEpKaHus, CIPaBOYHBIC MaTepUabl, PECYypPCHI
cetu MutepHer, BnageTh NpuéMaMH KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHbMEHHBIE M KpATKHWE YCTHBIE COOOIIEHUS,
o00o6miass uH(POpMALMI0O W3 HECKOJIBKUX HCTOYHUKOB (HhHU3UUECKOTO
CoJIep KaHMs, B TOM YHCJIE MTyOJUIHO TPEICTABIISATh PE3yIbTaThl IPOSKTHON
WJIM UCCIIEA0BATENIbCKOM JEATEIbHOCTH, TIPU 3TOM IPAMOTHO HCIOJIb30BaTh
W3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (DU3UKHA, COIMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU  BBHITIOJHEHWH YYEOHBIX TPOCKTOB W HWCCIACAOBAHWHN (HU3UICCKUX
IPOLIECCOB paclpeiesisaTh OOS3aHHOCTH B TIpPyHIE€ B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHU, CICAUTH 32 BHITIOJIHEHUEM IUJIaHA JEHCTBUN U
KOPPEKTUPOBATh €ro, aJCKBATHO OIICHMBATh COOCTBEHHBIM BKJIAJ] B
JeATEILHOCTh TPYIIBI, BRICTPAaNBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy oOyueHus B 9 kjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHATHA: CUCTEMa OTCYE€Ta, MaTepHalibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIbHOCTh MEXaHHUYECKOrO NBHKEHHUS, Aedopmarius
(ympyrasi, IjiacTU4yeckas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TEpPEerpy3kH, LEHTP TIKECTH, aOCONIOTHO TBEPIOE TEJO,
HEHTP TSKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHUUECKUE KojeOaHus u
BOJIHBI, 3BYK, MH(PPa3BYK U YIbTPA3BYK, JIIEKTPOMATHUTHBIE BOJIHBI, IKAJIA
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1AJIbHO30PKOCTh, CIEKTPHI
UCIyCKaHMsI U TOTJIOLIEHus, alb(da, OeTa- U raMmma-u3JIydeHus, U30TOIIbI,
AJlepHasi JHEPreTHKA;

pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEMHOE
JBUKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
naJicHUEe TeJ, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJAEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KOoJeOaTelabHOE IBMKEHHE (3aTyXarolue U
BBIHYX/ICHHbIE KOJeOaHus), pE30HAHC, BOJHOBOE JIBIKEHHUE, OTPAKECHUE



3BYyKa, MPSMOJIMHEHHOE paclpOCTpaHEHHUE, OTPAKEHHE U MPEIOMIICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp ® CJOXXKECHHE CIIeKTPAJbHBIX I[BETOB, JHCIIEPCHS CBETA,
€CTECTBEHHAsl PaJAMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YUYCHHBIX  (PU3WYECKUX  SIBICHUH B
OKpyXaromeM Mupe (B TOM uncie (U3UYECKHE SIBICHUS B TIPUPOJIE:
MPWINBHI M OTJIUBBI, IBYOKCHHE TIaHET COTHEYHOU CHUCTEMBI, PEaKTHBHOE
NBIDKEHUE JKUBBIX OPTraHU3MOB, BOCIHPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEWCMUYECKHE BOJIHBI, I[yHaMH, DJXO, IIBeTa Tell,
ONTUYECKHUE SBJICHUS B MPHUPOJIC, OMOJIOTHYECKOE IEHCTBHUE BUIAMMOTO,
yIbTPaUOIECTOBOTO W PEHTTEHOBCKOIO M3JIYyYCHHM, €CTECTBEHHBIM
PagNOaKTUBHEIN (DOH, KOCMHYECKHE JIyYH, PATAOAKTHUBHOC H3ITyUCHUE
OPUPOAHBIX MHUHEPAJIOB, JEUCTBUE PpATUOAKTUBHBIX H3IyYCHUH Ha
OpraHu3M 4YeJIOBEKa), MPH 3TOM TNEPEBOJUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIE CBOWMCTBA (MpPU3HAKH) (PUIUYECKUX
SIBJICHU;

OIMCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (M3UYECKUE SBICHUS, UCIIOIB3YS
bu3nYecKue BENMMYMHBI (CPelHSS W MTHOBEHHAs CKOPOCTh Teja IpH
HEPAaBHOMEPHOM JBWKCHUHU, YCKOPEHHE, TEpeMelIeHUe, MyTh, yrioBas
CKOPOCTb, CHUJIa TPEHUsS, CUJla YOPYTOCTH, CHJIa TSKECTH, YCKOpPEHHUE
CBOOOJTHOTO TAJEHWs, BEC TeJa, HWMITYJIbC Teja, HWMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTEHIMAIbHAS DJHEPrUs Tea,
MOTHSITOTO HAJ TMOBEPXHOCTHIO 3€MIIM, MOTEHIIMATbHAS SHEPTHs CKATOU
MPY>KUHBI, KHHETUYECKAsi SHEPTUS, MTOJTHAS MEXaHUYECKasi SHEPTHUS, TIEPUO]T
M YacToTa KoJjeOaHWii, JIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA,
CKOPOCTh CBETa, IIOKAa3aTellb MPEJIOMIICHUS CpEebl), MPU ONMUCAHUHU
MPaBUJIBHO TPAKTOBAaTh (DU3UYCCKUN CMBICI HCIOJIB3YEMBIX BEIMYHH,
00O3HaueHUs W CAWHUIBI (U3UUYECKUX BEJIUYWH, HAXOIAUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3MUYECKYI0 BETUYMHY C JPYTUMHU BEIMYWHAMU,
CTPOUTH TPpaPrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;
XapaKTepPH30BaTh CBOMCTBA TeNl, (PU3MUYECKHE SIBJICHHUS W TIPOIECCHI,
UCITOJIB3YsI 3aKOH COXPAaHCHHS SHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHSI,
NPUHITUN  CYTNEPIIO3UIIMN  CUJI, TIPUHIIMIT OTHOCUTEIbHOCTH [ ammies,
3aKk0HBl HBIOTOHA, 3aKOH COXpPAaHECHUSI WUMITYJIbCA, 3aKOHBI OTPAKCHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPaHEHUS 3apsIOBOTO M MAaCCOBOTO YHCEI
IpU SIIGPHBIX PEaKlMsIX, IPU 3TOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alUCHIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSACHATH (PU3HUECKUE TPOLIECChl M CBOMCTBA TeN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalldil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JIOTUYECKUX
[IaroB C Omopol Ha 2—3 H3YyYEHHBIX CBOMCTBA (PU3UYECKUX SIBICHHIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7a41 (OMUpaIoIIMecs Ha CUCTEMY U3 2—3 YpaBHEHUI),
UCIIOJIb3YsI 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIIME (PU3NYECKHE BEIMYMHBI: HA
OCHOBE aHaJIM3a yCIOBHS 33[]a4M 3alIUChIBATH KPATKOE YCIOBUE, BHISBISTH
HEJOCTAIONINE WM U30BITOYHBIC JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOAMMbIE IS pEIICHHs, MPOBOJIUTH pPAcu€Thl U  OICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS PU3NYECKON BETUUHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO pPEIIUTh MPH MOMOIIU
(GU3MYECKUX METO/OB, HCIOJB3Ysl OMUCAHUE WCCICAOBAHUS, BBIICITH
IpOBEPSIEMOE  MPEIANOJIOKEHNE, OLEHUBATh IPABUIBHOCTh IOpsIKa
MPOBEICHUS]  UCCJENOBAaHUS, JiellaThb  BBIBOJBI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOIEHUH 1 ONIBITOB;

NPOBOJANUTH OMBITBI TIO0 HAOMIOAEHUIO (U3NYECKUX SABICHUN WU
¢u3nyecKux CBOWMCTB Ted (M3yyeHUE BTOpPOro 3akoHa HploToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb IEpHOJa KOJIEOaHUM NpPYKUHHOTO
MasTHUKA OT MacChl Tpy3a U XECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MaJIbIX KOJIeOaHUM, TPSIMOIMHENHOE pacpOCTPAHEHHE CBETA,
pasnoXkeHue Oenoro cBeTa B CHEKTP, U3yUYCHHE CBOWCTB M300paKCHHS B
IUIOCKOM 3€pKaJie M CBOMCTB M300pa)keHUs MpeaMeTa B coOuparoieit
JUH3€e, HAOJMIOJEHUE CIUIOMIHBIX U JHMHEWYaThIX CHEKTPOB H3ITYUYECHHS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOro Habopa
000pyI0BaHUSs, OMUCHIBATH X0/ OMBITA U €r0 Pe3yIbTaThl, POPMYITUPOBATH
BBIBO/IBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX MU3MEPEHUHN, OMpPEeaessis
cCpeqHee 3HAa4YeHHE H3MepsieMOM BelWYUHbI ((OKYCHOE pacCTOSHUE
coOuparoiel JMH3bI), OOOCHOBBIBATH BBIOOp cHocob0a U3MEPEHHS
(M3MepUTEILHOTO PUOOpPa);

OPOBOAMUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UYECKHX BEJIUYUH C
UCTIOJIb30BaHUEM TPSIMBIX U3MEPEHHH (3aBUCHMOCTH ITyTH OT BPEMEHHU TIpH
PaBHOYCKOPEHHOM JBMKCHMM 0€3 HayalbHOH CKOPOCTH, Teproja
KOJIeOaHMI MaTeMaTHYeCKOTO0 MasTHHUKA OT JUIMHBI HUTH, 3aBUCHMOCTHU
yria OTPpaKEHUS CBETa OT YIUIa MAJCHUsI M yria TPEIOMJICHHS OT YIJia
NaJicHus): TUIAHUPOBAaTh MCCIEAOBAaHUE, CaMOCTOSTEIbHO COOHMpaTh
YCTaHOBKY, (UKCUPOBATh pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTH



Gu3MUECKUX BEIMYMH B BHUJAE TAaONHIl M TPadUKOB, NENaTh BBIBOIBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

NPOBOJNTH KOCBEHHBIC W3MEpEHUsA (PHU3MUECKHX BeIWYMH (CpemHss
CKOpPOCTh U YCKOPEHHE Tea MPH PAaBHOYCKOPEHHOM JIBIYKEHUH, YCKOPEHHE
CBOOOMHOTO TMaJieHus, >KECTKOCTh MPYKUHBI, KOAPOUIMEHT TPEHUS
CKOJIb)KEHUS, MEXaHHU4ecKass padoTa U MOIIHOCTb, YacTOTa U TEPHO
KoJIe0aHU MaTEMaTHYECKOTO U MPYKUHHOT'O MasITHUKOB, ONITHYECKAasl CHJIa
coOuparomieil JTUH3bI, PaTuOAKTHUBHBIA (OH): IMIAHHUPOBATH H3MEpPEHUS,
coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH H3MEpPEHUS,
clieys TPEeJIOKEHHON HHCTPYKIMH, BBIYUCIATH 3HAUYEHHUE BEIMYUHBI U
aHAJIM3UPOBATh  TOJYYCHHBIE  pE3yNbTaTbl C  y4&€TOM  3aJaHHOMN
HOTPELIHOCTH U3MEPEHMUI;

COOJII0/1aTh MPpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe C J1abopaTOPHBIM
000OpyI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM M3YYCHHBIX (U3MUECKUX MOJICIICH:
MaTepuagbHas TOYKa, aOCOIMIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JINH3a, INIaHeTapHasi MOJIebh aTOMa, HYKJIOHHAs! MOJIEITb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh TMPHUHIUIBI  JIEUCTBHS HM3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha MX omnucaHus (B TOM 4HCIE:
CIUAOMETP, JATYMKW TIOJIOKCHHS, PACCTOSIHUSI U YCKOPEHHS, DPaKera,
IXOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BunabcoHa), HUCHONB3ysS 3HAHHUS O
CBOMCTBaX (U3MYECKHX SBICHUW W HeoOxoaumble (GU3HUUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMBI M CXEMATHYHBIC PHUCYHKH M3YYCHHBIX TEXHHYECCKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB MPH
pelieHNr  Yy4eOHO-TIPAaKTUYECKUX  3a/lad, ONTUYECKUE CXEMBbI s
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
NPUBOAUTh  MPUMEPHl  (HAaXOAWTh HWHPOPMAIMIO O  MpPUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B TOBCEAHEBHOU
KU3HH I 0O0ecTieueHus] 0e30MacHOCTH MPU OOpaIlleHUH ¢ MpUOopaMu H
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 37J0POBbS U COOIOCHUS HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBIATh TOWCK HWHpoOpMAIUK  (UBHYECKOTO COAEp)KaHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYITHPYs TIOMCKOBBINA 3ampoc, HAXOAUTh
MyTH OTPEeNIeHUs] JOCTOBEPHOCTH MOJYYeHHON MH(GOpMalluu Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BATh MPHU BBHIMOJHEHUU YYE€OHBIX 3aJJaHUi HAYYHO-TIOMYJISIPHYIO
JaUTepaTypy GU3MUECKOTO COEpKaHus, CIIPaBOYHBIC MaTepUabl, PECYypPCHI
cetu HMHTepHeT, BHaAeTh MNPUEMAMU KOHCHEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE
uH(OpMaAIUU M3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO COACpKaHUS,
yOJIMYHO MPEICTABIATh PE3YJIbTaThl IPOEKTHOM MM UCCIIEI0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIOJb30BAThb  M3YYECHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasiena (U3UMKA U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTaluell ¢ y4€ToM OCOOCHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
KounvecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesi0B U TeM (uudgposbie)
Konrpoubnbie | IIpakrnyeckue
n/n NPOrpaMMbI Bcero o0pa3soBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. ®usuka u e€ poJib B IO3HAHUM OKPY:KAIOLIEr0 MUpa
bubmuoreka [IOK
11 o - 1 0 0
HISHIEA T HAYKA O HPHPOAe https://m.edsoo.ru/7f416194
1.2 ®dusnvecKue BEITNIHHbBI 1 0 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
bubmuoreka IIOK
1.3 E i 1 0 1
CTECTBEHHOHAYUYHBIN METO]T TO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro 1o pa3aeny 3
Pa3nen 2. [lepBoHayaibHbIE CBEIEHUS 0 CTPOEHHH BelIecTBA
bubmmorexa [IOK
2.1 C 1 0 0
TPOCHIE Bettiectsa https://m.edsoo.ru/7f416194
29 JIBrmKeHHe U B3aMMOACHCTBUE YaCTHI] 1 0 1 bubmoreka [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bubnuoreka IIOK
2.3 A 1 0 0
TPETATHRIC COCTOMHIA BeticcTna https://m.edsoo.ru/7f416194
Hroro o pa3aeny 3
Pa3znen 3. /IBuskeHue U B3auMoJAelHCTBHE Tel
but6mmoreka IIOK
3.1 M 2 0 0
CRAHIIACCROC ABICHHC https://m.edsoo.ru/7f416194
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bu6nmmoreka IIOK
3.2 n 2
HEPLHA, Maccd, TUIoTHOCTH https://m.edsoo.ru/7f416194
3.3 Cuna. Buasr cun 5 Bubmaorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazneny 9
Pa3nen 4. JlaByienne TBEPABIX TeJ, :KUAKOCTEN U ra3oB
a1 Jasnenue. llepenaua naBneHust TBEPABIMU 2 bubmuoreka IIOK
' TEJIaMHU, JKUJIKOCTSIMH U Tra3aMH https://m.edso00.ru/7f416194
bubmuoreka IIOK
4.2 3
Hlapiietne xHAKoCTH https://m.eds00.ru/7f416194
bubmuoreka [IOK
4.3 A 3
TMOC(epHOe naBnCHHe https://m.eds00.ru/7f416194
44 JleiicTBHE KUIKOCTH U Ta3a Ha MOTPY>KEHHOE 3 bubnmnorexa [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 11
Paznen 5. Pa6ora m MOIIHOCTB. DHeprus
bubmmorexa [IOK
A P 2
> a6oTa 1 MOIIHOCTE https://m.eds00.ru/7f416194
bubnuoreka IIOK
5.2 I1 2
POCTRIC MEXAHHIMPT https://m.edso0.ru/7f416194
but6mmoreka IIOK
5.3 M 2
CXAHHHCCKA SHEPHI https://m.edsoo.ru/7f416194
Hroro no pazneny 6
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34
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8 KIIACC

KoJsun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne n/m pasi Konrpoubnbie | IIpakTHyeckue (uubp )
NMPOrpaMMbI Bcero oOpa3oBarte/ibHbIE
padoThI padoThI
pecypcbl
Pasznen 1. TemioBblie iBJICHHUA
bubmuoreka IIOK
11 i 0
CTpoene  cBoficTsa BellccTea 3 0 https://m.edsoo.ru/7f4181ce
bubmuoreka IIOK
12 T 1 1 5
CIVIOBBIC HIPOHECC 0 https://m.edsoo.ru/7f4181ce
Htoro no pazgeny 13
Pa3nes 2. DiiekTpryecKkne U MArHUTHBIE SIBJIEHUSI
21 DNEKTPUUECKUE 3apsiibl. 3apsKEHHBIC Tena 3 0 1 bubnmnorexa [IOK
' 1 UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bubnuorexa IIOK
: i i 1 4
2.2 IToCTOSAHHBIN 2IEKTPUYECKUN TOK 10 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
2. M 3 1 0
3 ATHITHBIC ABTICHIA https://m.edsoo.ru/7f4181ce
but6mmoreka IIOK
2.4 2 0 0
MEKTPOMATHHTHAS WYKL https://m.edsoo.ru/7f4181ce
Hroro o pa3aeny 18
PesepBHOEe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 10



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

KoJsun4yecTBo yacoB JIeKTPOHHbIE
HaunmeHoBaHMe pa3/1e/10B U TeM uudposbie
Ne n/m P Konrpoubnbie | IIpakTHyeckue (uubp )
NMPOrpaMMbl Bcero o0Opa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paszaea 1. Mexannueckue siBJICHHUA
MexaHnueckoe JBUKEHHUE U CTIOCOOBI €ro bubnmoreka [IOK
11 5 0 1
ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka ITOK
12 B i 2 1 0
SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bub K
13 3aKOHBI COXPaHEHHUS 3 0 0 uommorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 10
Pa3nen 2. Mexanuueckue K0J1e0aHUS U BOJTHBI
b K
2.1 Mexanudeckue KoJieOaHus 3 0 1 nommorexa LO
https://m.edsoo.ru/7f41a4a6
bubnuorexa IIOK
2.2 M .3 4 0 1
PRAHMACCKHE BOITHRL JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 7
Paznen 3. DiekTpoMarHuTHOE MoJie M 3J1eKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMarHUuTHOE TOJIE U 2 0 0 bubnmnoreka [IOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo paznemy 2

Pasznea 4. CBeToBbIe ABJICHUA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI PacCIPOCTPAHEHUS CBETA 2 bubmorexa [OK
' pacipocIp https://m.eds00.ru/7f41ada6
4.2 JIMH3BI ¥ OITHYECKUE TPUOOPHI 3 bubmorexa [OK
https://m.edsoo.ru/7f41a4a6
bubmuoreka ITOK
4.3 P 0 1
AITOICHIE DENOTO Cheta B CHEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paznen 5. KBanTOBBIE sIBJIeHUS
bubmoreka [IOK
51 Hcnyckanue u MorioneHue CBeTa arToMOM 2
https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
52 CTpoeiHe aTOMHOTO pa 2 https://m.edsoo.ru/7f41a4a6
bubnuorexa IIOK
5.3 SAnepHble peakuuu 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nes 6. [loBTopuTe/IbHO-00001IaK0IIMIT MOY b
6.1 [ToBTOpenue u 00001IeHNE COAEPHKAHUS 3 bubnnorexa LIOK
' Kypca dusnku 3a 7-9 kiacc https:/m.edsoo.ru/7f41a4a6
Hroro o pa3aeny 3
OBIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 34
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