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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHsS COCTaBlieHAa Ha
OCHOBE TOJIOKEHUM W TpeOOBaHWUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOU
oOpa3oBaTenbHON mporpamMmsbl, mpenctaBieHHblx B DPI'OC 00O, a Takxke ¢ y4€rom
denepanpHOll paboueld mporpammbl BocnuTaHus W KoHIenmuu mnpenomaBaHus y4eOHOTO
npeaMera «PuszuKay.
Conepkanue  mporpaMmbl 1o (U3WKE ~ HampaBieHO  Ha  (opMupoBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYyYalOUIMXCS W OpraHM3alMi0 H3y4YyeHUs (QU3MKH Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamMme mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBannit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTarTaM  OOydeHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusl.
[IporpamMma 1o Qu3uKe ycTaHABIUBAET paclpeleleHre ydeOHOro Marepuaia IO rojam
o0ydeHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IIOCIEAOBATEIbHOCTh HM3YYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U y4€Te BO3PACTHBIX
ocobeHHOoCTeH 00ydJaronXxcs.
[Iporpamma o ¢usuke pa3padoTaHa ¢ IENbI0 OKa3aHUS METOINYECCKONM MOMOIIH YUUTEITIO
B CO3/IaHUM paboueil MPOrpaMMBbI 10 y4eOHOMY MPEIMETY.
®u3rKa SBISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIBKY (PH3UYECKHe 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SIBIICHUH, N3YYaeMbIX XHUMHECH,
Ouonorueli, actpoHoMuer U (puznyeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPeIoCTaBisieT HaumOojee siCHble oOpa3lbl NMPUMEHEHHs HAyYHOro MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHUS JOCTOBEPHBIX 3HAHUI O MUpE.
OpnHa W3 TNaBHBIX 3a7a4 (U3MYECKOTO 00pa3oBaHUs B CTPYKType 0OIIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HWHTEpeca K HayKe Yy
oOydJaronuxcs.
Wzyuyenne ¢u3uku Ha 0a30BOM YpOBHE IMIpENAINoJiaraeT OBJIaJIEHUE CIEAYIOIUMU
KOMIIETCHTHOCTSIMHU, XapaKTEPU3YIOITUMH €CTeCTBEHHOHAYYHYIO TPAMOTHOCTb:
® HAy4HO OOBICHSTH SIBICHUS,
® OICHUBATH M MIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;
® UHTEPHPETUPOBATh JAaHHBIE W KCIOJIb30BaTh HAy4yHbIE OKa3aTelIbCTBA MJIs
MOJIyYEHUs BBIBOJIOB.
Henmn wm3yueHuss (pu3UMKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OINpPEACTCHBI B
Konnenmuu npenogaBanus yueOHoro npeamera «Du3nka» B 00pa30BaTEIbHBIX OPraHU3AIUIX
Poccuiickoit ®enepainuu, peanu3yrONMX OCHOBHBIC 00IIe00pa3oBaTeIbHBIE IPOTPaMMBI,
yTBepKAEHHOW pemienreM Komnermn MunncrtepctBa npocsemenuss Poccuiickoit denepanyu
(mportokoi ot 3 nexadps 2019 r. Ne [IK4BH).
Henu nzydyenus pU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHS OOydYaloIUXcsi K HAyYHOMY H3YYEHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIEHMH O HAaydHOM MeEToJe TMO3HaHud U (popMupoBaHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

e (opmHupoBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opmupoBaHuE NPEACTABICHUNA O POU (PU3UKHU U PA3BUTUSA IPYTHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE NPEICTABICHUA O BO3MOXKHBIX cepax Oyaymeid mnpodeccHoHaIbHOM
NeSATeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MMOJATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 3TOM
HaTPaBIICHUU.

JlocTrxkeHne S3TUX IleNlell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIIETO

o0Opa3zoBaHus 00eCIIeUnBACTCS PEIICHUEM CIISAYIONIHNX 3a1ay:

e npuoOpeTeHHe 3HaHUM O [HUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHMYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TpHOOpPETEeHHE YMEHHMM ONHUCHIBAaTH M  OOBSICHATH (PHU3WUYECKHE SBICHHUS C
MCIIOJIb30BaHNEM TOJTyYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PEIICHUS NPOCTEUIINX pPACUETHBIX 3a/ad C HCIOIh30BAHUEM
buznyeckux Mojenei, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE yMEHUU HAOMIOJATh TNPUPOAHBIC SBICHUS W  BBIMOJIHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ HMH(OpMAIUEH (UIUIECKOTO COACpIKaHUs, BKIIOYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAU3 U KPUTHYIECKOE
OIICHUBaHKME UH(POPMAIINH,

® 3HAKOMCTBO €O cepamu MpohecCHOHATBHON eATEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha usydyenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUS

orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezieno), B 8 kiacce — 68 dacoB (2 4aca B
HEJIETIO), B 9 Kjacce - 102 yaca 3 yaca B HEJIETTIO).

[Ipennaraemselii B mporpamme 1o (Gpu3uKe mepeueHb Jad0opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATENBHBIN XapaKTep, YYHTENb JellaeT BHIOOp TpPOBENEHUS JaOOpaTOPHBIX padoT U
OIIBITOB C y‘IéTOM WHAUBUAYAJIbHBIX OCOGGHHOCTGI’I 06yan0H1ch;1, CITMCKA S3KCIICPUMCHTAJIbHBIX
3a/laHui, MpeJiaraéMbIX B paMKax OCHOBHOT'O TOCYIapCTBEHHOTO SK3aMeHa 1Mo (U3HKeE.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®u3uka v €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupojne. Ssnenus npupozasl. Ousnyeckue SABICHUA: MEXaHUYECKHUE,
TEIJIOBBIC, IEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

®dusndeckue BenWuuHBL. 3Mmepenue ¢usnueckux BeauunH. Dusnyeckue NPHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH HM3y4dalOT MPUPOIY. EcTecTBEeHHOHAy4YHBII
METOJ] TIO3HAHWS: HaOIIOJCHHE, IMOCTAHOBKA HAYyYHOTO BOIMPOCA, BBIABIKCHHE THIIOTE3,
OKCIIEPUMEHT II0 TMPOBEpKE THUIOTe3, O0OBscHeHHe Habmogaemoro siBneHus. OmnucaHue
(GU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIC, FIEKTPUUECKHE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. dusuyeckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHHI aHAIOTOBBIM M ITU(DPOBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimel.

1. OmnpeneneHue NEHBI JEICHUS IKATbl U3MEPUTEIHLHOTO MPUOOpA.

H3mepeHue paccTosHUMN.

3. H3zmepenue 00bEMa KUAKOCTH U TBEPAOTO TETA.
4. Omnpenenenne pa3MepoB MaJIbIX TEIL.
5. M3mepeHne temmepaTypsl NpU TMOMOIIM >KHIKOCTHOIO TEPMOMETpa M JATYUKA

TEMIEPaTypPHI.
6. IlpoBeneHue wuccieqoBaHUsl MO MPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIE BEICOTA MTyCKa.

Pasznea 2. [lepBoHayaibHbIE CBEJACHUS 0 CTPOCHUU BellleCTBA.

CtpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. OIBITHI, JO0Ka3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEILIECTBA.

JBwxenue yactuil BemniecTBa. CBsI3b CKOPOCTH ABUKEHHUS YACTULl C TEMIEPaTypoOu.
bpoyHnoBckoe nmBwxkenue, nuddysus. B3anMmoaeiicTBue YacTHI[ BEUIECTBA: MPUTHKEHUE W
OTTaJIKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM U  TBEPIBIX
(kpucTaIMYeCKux) Teld. B3auMoCBsA3b MEX]y CBOWCTBAMHU BEIIECTB B PAa3HbIX arperaTHbIX
COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JABHKEHHS.

2. HaGmropenue nuddys3un.

3. HaGmionenue siBieHU, OOBICHSIOMIMXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHUIL

BElEeCTBaA.

Jlabopamopuvie pabomul u onvimol.

1. OrmeHka auamMerpa aToMa METOJOM PsIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmnbITH IO HAOIOICHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEHCTBHS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/ieilicTBHE TeJl.



Mexanndeckoe BHkeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKeHUE. CKOpOCTb.
CpenHsist CKOpOCTh TPY HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTH U BpeMeHU JBUKEHUS.

SlBnenue wHepiuu. 3aKOH HHEpUUU. B3aumoneicTBUEe Tell Kak NPUYMHA HU3MEHEHUS
CKOpOCTU JIIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BELIECTBA.

Cuwia Kak XapakTepucTuka B3aumonencTBus Tein. Cuna ymnpyroctd u 3akoH [yka.
W3mepenue cunbl ¢ MOMONIBIO JAMHAMOMETpa. SIBiIeHUE TAroTeHuss U cuia TsokecTu. Cua
TSDKECTH Ha Apyrux IiaHetax. Bec Tena. HeBecomocth. CnokeHue CUJI, HAINpPaBICHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuii. Cuna TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHn4eckoro JBUKEHHS Teja.

N3Mepenne CKOpOoCTH MPSIMOJIUHEMHOTO JBUKECHUS.
HaGmronenue siBJICHUS] HHEPITUH.

Habmionenne n3MeHeHus: CKOPOCTH MPH B3aMMO/ICHCTBHH Tell.
CpaBHeHHE Macc MO B3aUMOJEHCTBUIO TEll.

vk wnNe

CrokeHue cuJjl, HallpaBJICHHBIX IO OJHOUW MPSIMOMA.

Jlabopamopnwvie padbomot u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjaee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBKEHHA OpycKa WM IIapuKa M0 HAKIOHHOM
MIJIOCKOCTH.

3. Omnpenenenne IOTHOCTH TBEPOTO Tea.

4. OnbITEl, JEMOHCTPUPYIONTUE 3aBUCUMOCTh PACTSOKEeHUs (Iedopmariuu) mpyKUHBI OT
IIPUIIOKEHHOMN CUJIBI.

5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznea 4. /[aBjienne TBEPABIX TeJ, )KUAKOCTE U ra3oB.

Hasnenne. CriocoObl yMEHBIICHUS U yBETUYCHUS JIaBieHus. [[aBienue ra3za. 3aBUCUMOCTb
JaBJICHUS Ta3a OoT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TeAMU, KUIAKOCTSIMHU
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT
rryounsl.  ['mapocratmdeckuid  mapagokc. CooOmiaronuecss  cocyasl.  ['mapaBnuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe namBieHue. [IpHUMHBI CyIIECTBOBAaHUS BO3IYIITHOM
o6onoukn 3emnu. OmbiTr Toppuyennu. M3mepenue atmochepHOro naBlieHHs. 3aBUCHUMOCTH
aTMoc(epHOro JaBiieHHs OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(EpHOTO JTaBICHUS.

JleiicTBUE KUIKOCTHU U ra3a Ha MOTrpykKEHHOE B HUX TeJO. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JaBJIEHHUA raza OT TEMIEPATYPHI.

[lepenaua naBneHuUst )KUJKOCTBIO U Ta30M.

3. Coolmaronyecs: CoCy/Ibl.
4. T'mapaBiuuecKui mpecc.
5. TlposBieHne nelcTBUs aTMOC(PEPHOTO JTaBIICHUS.



3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOM 4YacTH Telna |
MJIOTHOCTHU KHUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIBI BECY BBITCCHEHHOMW KUJIKOCTH.

VcnoBue maBaHus TeN: IUIaBaHUWE WM TIOTPY)KEHHWE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEHN TeNa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOE OT 00bEMa MOTPYKEHHON B JKUIKOCTh
YacTH TeJa.

OnpeneneHre BBITATKUBAIONIEH CHIbIL, JIEUCTBYIOIIEH Ha TeEJO, MOTPYy:KEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIKHABAIOLIEH CHJIbL, JEUCTBYIOLIEW Ha TEIO B
KUJKOCTH, OT MACCHI TeJa.

OnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKHUBAIOIICH CHJIbI, JEHCTBYIONIEH Ha
TEJNO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
KUJKOCTH.

KonctpynpoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOJKU M OIpeaesieHue eé
IPY30I0ABEMHOCTH.

Pasznea S. Pa6ora u MOIIHOCTH. JHEPrus.
Mexanundeckas pabora. MOIIHOCTS.
[IpocThie MexaHW3MBL: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. llpaBmiio paBHOBecus

pblyara.

[IpumeHeHne npaBuiIa paBHOBECHs pbhluara K OJOKY. «30J0TO€ MPaBUIO» MEXaHUKH.

KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHNU3MBI B OBITY U TEXHHUKE.
Mexanunueckast sHeprusi. KunHeTmyeckas W moTeHUHalIbHasi »Heprus. I[lpeBpaienue

OJIHOTO BU/1a MEXaHUUECKON S3HEPTUU B JPYroil. 3aKOH COXPAaHEHUS DHEPIHH B MEXAHUKE.

Hemoncmpayuu.
1. Ilpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopnwvie pabomot u onvimel.
1. Omnpenenenue pabOTHl CUJIIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUM Tela IO
TOPU30HTAIILHON ITIOBEPXHOCTH.
2. HccnenosaHue yca0BUH paBHOBECHUS pblyara.
3. WMsmepenune KIIJI HakJIOHHOM MIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHEHUSI MEXaHHUYECKON SHEPIHUH.
8 KIIACC

Pa3nen 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU CTPOCHUs BeliecTBa. Macca
U pa3Mepbl aToMOB M MOJeKyJd. OmnbITbl, MOATBEPKIAIOIMIAE OCHOBHBIE ITOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOpHH.

Mopnenu TBEPIOTO, )KHUJIKOTO B Ta3000pa3HOTO COCTOSIHUMN BemlecTBa. Kpucramimaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra3oB, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMauuMBaHWE M KanWUIApHbIE sBIeHUs. TeruioBoe
pacuIMpeHme U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEILJIOBOTO JBMUKEHUS YaCTULL.
Buytpennsss sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH JHEpruu: Terjionepenada u
coBeplieHue padboThl. Bupl Temonepenaun: TeIONPOBOAHOCT, KOHBEKIHUS, H3ITyYECHHUE.



KoymuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BeEIIECTBA. 1e€IUIOOOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [lnaBieHune W OTBEpAECBAHHE KPHUCTAJUTMUECKUX
BEIIECTB. YeibHasg TeroTa IuiaBieHus. [lapooOpa3oBanue W KoHaeHcanus. McmapeHue.
Kunenue. YnenpHas Termiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro psuratens. TermioBbie
JIBUTATENIH U 3aIUATA OKPYXKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBIeHU cMadrBaHUS ¥ KaWILIISIPHBIX SBICHUH.

HaGmroienre TemmoBoro paciipeHus Ted.

N3menenue naBieHus ra3a Ipu M3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuia uamMepeHus TeMnepaTypsbl.

Buasl Terionepenayn.

Oxnaxx/IeHne Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiieHUU padOThl BHEIIHUMU CHIIAMHU.

W oNU A WNPRE

. CpaBHeHUE TEMIOEMKOCTEN Pa3JINYHBIX BEIIECTB.

N
= O

. Habmronenue kuneHus.

. Habnronenne mocTossHCTBa TEMIEpaTyphl IPH TUIABICHHUH.

13. Mojenu TEeImIOBLIX ABUTaTEICH.

Jlabopamopnwvie pabomot u onvimel.

1. OnbITHI MO OOHAPYKCHHIO TEUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.

=
N

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM WJTU caxapa.

OnbIThI 10 HAOTIOEHUIO TETNIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBleHUs BO3yXa B OaJIOHE MINPUIIA.

OnpIThI, AEMOHCTPUPYIOIIHME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIaKICHHUS.
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6. IlpoBepka THUIOTE3bl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA KHUAKOCTU B
TEPMOMETPHUUYECKOI TPyOKe OT TeMIIepaTyphl.
7. HalGmronenue u3MeHeHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTaTe Terjionepeaadu u
paboTHl BHEIITHUX CHII.
8. MHccrnenoBanue sBiIeHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOIHOM U TOpsiYeid BOJIBI.
9. OmpeneneHue KOMWYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJOW MpPH TEIIOOOMEHE ¢
HarpeThiM METAIMYECKUM IIUIHHAPOM.
10. Onpenenenue yAaeabHON TEINIOEMKOCTH BEILIECTBA.
11. WccnenoBanue mpoiecca uCIapeHusl.
12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbA.
Pa3nes 7. JinekTpuyecKkue M MATHUTHBIC SIBJICHHS.
OnekTpuzanusa Tel. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anmoneincTBUe 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aMMOJACHUCTBUS 3apsOKEHHBIX TEN OT BEIMYUHBI
3apsiIOB U PACCTOSIHUS MEXKIY TEIaMM).



DnekTpuueckoe noje. Hanpssk€HHOCT anekTpuyeckoro nosist. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTapHBIM 3iieKTpuueckuil 3apsia. CTpoeHue
atoma. [IpoBOAHUKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsia.

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAHUA DJJIEKTPUUYECKOTO TOKa. MCTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DIIEKTPUYECKOTO TOKAa (TEIJIOBOE, XUMHYECKOE, MAarHUTHOE).
DIEKTPUUECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OJEeKTpudyeckoe HamnpsbkeHne. ConpoTUBICHUE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I ydyacTKa IIEMH.
[TocnenoBarenbHOE U NapaIEIbHOE COEAMHEHUE TPOBOJHUKOB.

Pabota 1 MOMIHOCTH ANIEKTpUIECKOro ToKa. 3akoH [[koyns—JIeHna. DnekTpuieckue e
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocTostHHBIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHurtHoe moue.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe AJis1 ®KU3HHU Ha 3emie. OnbIiT Dpcerena. MaruHutHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISI
Ha TPOBOJHUK C TOKOM. OJEKTPOABHUIATEIb IOCTOSHHOIO TOKa. lMcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
Onekrporerepatop. CrnocoObl TOMYyYEHHUS AIEKTPUYECKOW OSHEPruu. ODJNEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.
JIBa poJia aIEKTPUUECKUX 3apsA0B U B3aUMOJIECHCTBUE 3apsSKEHHBIX TEll.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DIIEeKTpOoCTaTUYECKast NHTYKLIHSL.
3aKOH COXpaHEHUs MEKTPUUECKUX 3aPsA0B.
[IpOBOTHUKY M AUDIIEKTPUKH.
MogenupoBaHue CUIOBBIX JTMHUHI JIEKTPUYECKOTO MOJIA.
HcTouHrKH MOCTOSIHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.

. DJIIEKTPUYECKU TOK B )KUIKOCTH.

. "'a30BBbIi1 pazps.

. I3mepeHne cuiibl Toka aMIepMeTPOM.
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. I3MepeHue 371eKTpUUECKOT0o HapsKEHUS! BOJIBTMETPOM.

[EY
D

. PeocraTt 1 MarasuH COnpOTUBIICHUN.

. BzamMoielicTBHe MOCTOSSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUs TOJIFOCOB MarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

R
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. MarauTHoe moJje Toka. DJIeKTPOMAarHuT.

N
o

. JlelicTBue MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb MIOCTOSHHOTO TOKA.

. UccrnenoBanue sBieHUs 3€KTPOMarHUTHON MHTYKIIUH.

. OnbiThl Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHUSI.

N NN NN
ua b WN -

. DIEeKTpOreHepaTop MOCTOSIHHOTO TOKA.



Jlabopamopnwvie pabomot u onvimel.

OnbITH 1O HAOTIOIEHUIO NIEKTPU3ALIMN TNl UHAYKIIMEH U TIPU COTIPUKOCHOBEHHUHU.

UccnenoBanue AeCTBUSA 3EKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U JUAJICKTPUKH.

CoOopka u mpoBepKa padOThI ANEKTPUICCKOM ST MOCTOSHHOTO TOKA.

W3mepeHue u perynpoBaHHue CUIIbI TOKA.

W3mepeHue u peryupoBaHie HalPsHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

pe3ucTopa U HapsHKEHUs Ha pe3UCTope.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJHMKA OT €r0 JJIMHBI, TUIOIIAIU TOMEPEYHOr0 CEYEHHS U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHHUS HAMpPSHKEHUHA MPHU IOCIEN0BAaTEIbHOM COEAMHEHHUU
JIBYX PE3UCTOPOB.

9. Ilpomepka mpaBuia JJIsl CHIBI TOKA IIPU MApaJUICTLHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI ANIEKTPUUECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOp.

11. OnpeneneHne MOIHOCTH 3JEKTPUUECKOT0 TOKa, BBIIETIIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCMMOCTH CHUJIBI TOKA, WAYHIETO Yepe3 JIaMIOUKY, OT HANpsSKEHUS
Ha HEW.

13. Onpenenenue KIIJ] narpeBaTens.

14. ccnenoBaHre MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MAarHUTOB.

15. 3y4yeHre MAarHuTHOTO TIOJsI TOCTOSHHBIX MAarHUTOB MpH HUX OOBEAMHEHUU U
pa3aeNeHun.

16. UccnenoBanue AeMCTBUA 3IEKTPUUECKOTO TOKA HA MArHUTHYIO CTPETIKY.

ok wnNPRE

17. OneIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBUSI KaTYLIKN C TOKOM U
MarauTa OT CHUJIbI TOKAa U HAalIPABJICHUA TOKA B KaTYIIIKC.

18. M3yueHue AecTBHSI MATHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3ydeHue padoThl AIEKTPOABUTATENSL.

20. U3mepenune KIIJ[ anmekTpoaBuraTeIbHON YCTAHOBKH.

21. OneITEl 1O HUCCIICA0OBAHUIO SIBJICHUA BHCKTpOMaFHI/ITHOfI WHAYKIIHUU: HUCCICAOBAHHUC
W3MCHEHUH 3HAUCHUS U HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKaA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOr0 JBWKECHHUSA. PaBHOMEpHOE MNpsIMOJMHENWHOE JBWXKEeHHE. HepaBHOMeEpHOE
NpsIMOJIMHEHOE JBM>KeHHE. CpelHssi M MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJTHHEHHOE qBUkeHne. CBoOoaHOE mageHne. OnbIThI
lanunes.

PaBHOMepHOE aBMXEHHE MO OKPYKHOCTH. [lepuon u wactora oOpamenus. Jlunelnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

ITepsbiit 3akoH Hprorona. Bropoii 3akoH Herorona. Tperuii 3akon Herorona. IIpuHnun
CYNEPNO3UIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHS CKOJIbKEHHUS, CUJIa TPEHHS
MIOKOS1, APYTHE BUABI TPEHUS.



Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHs. YCKOpEHHE CBOOOJHOTO MaIeHHUS.
JBuxenne 1uaHer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. Heecomocts u
HEPETPY3KH.

PaBHOBecue maTepuanbHOU TOUkH. AOCOIIOTHO TBEPAOE Temo. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynse tena. M3Menenune mmmynbca. MMnynbe cuibl. 3aKOH COXpaHEHMsI MMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa cuil TsDKECTH, YNpyroctu, TpeHus. CBs3b

SHEPTUu

u pa6OTBI. HOTCHHI/IaJ'IBHaﬂ OHEprusa TEja, MOAHATOTO Had IMOBEPXHOCTHIO 3CMIIH.

[loTenumanpHas sHeprus cxaTod npykuHbl. Knnetnueckas sHeprus. Teopema 0 KHHETHYECKON
DHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPT M.

Hemoncmpayuu.

1. HaOmroneHue MeXaHU4eCKOro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAaEGKTOPUM JBUKEHMS OJHOIO M TOIO XK€ Tejda OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOPOCTH M YCKOPEHUS MPSMOJIMHENHOTO IBH>KCHHUS.

4. HccnenoBaHue NPpU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHMUS.

5. HaGmronenue qBuXeHHs Tela 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBICHHN, TPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCHUTENIBHO KaOUHeTa (PU3UKH.
3aBUCHMOCTb YCKOPEHHS T€Jla OT MacChl TeJla ¥ IEHCTBYIOLIEH Ha HETO CHUJIBI.

8. HalGnroneHue paBeHCTBA CHJI TP B3aWMOJICHCTBUU TEJI.

9. M3meHeHue Beca Tena NpU YCKOPEHHOM JIBH)KEHHH.

10. Ilepenaya uMmysnbca npu B3aMMOACHCTBUU TEN.

11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMITYJIbCa IPU HEYIPYTOM B3aUMOAECHCTBUM.

13. CoxpaHeHre UMIyibca Ipu abCOTIOTHO YIIPYroM B3aUMOJICHCTBUY.

14. HaGmroienue peakTUBHOTO JIBVXKCHHUS.

15. CoxpaHeHrne MEXaHUIECKON YHEPTUN TTPU CBOOOHOM I1aJICHUH.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUH NPH JIBHKEHUU TeJIa MO/ AEHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpynpoBaHue TpakTa [Uisl pa3roHa U JAJIbHEWIIET0 PABHOMEPHOIO JBUKECHHS
HIapUKA WM TEJIEKKH.

2. OmpeneneHue cpefHel CKOPOCTU CKONBXKEHUS OpycKa WIM JBHKEHHUS IMIapHKa IO
HaKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM [JBMKEHHM 110 HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THIOTE3bl: €CIM TNPUH PABHOYCKOPEHHOM JIBWXKEHHU O€3 HadaibHON
CKOPOCTM IIyTM OTHOCATCS KaK psiJi HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIbI HOPMaJbHOIO
JIABJICHUS.

7. OmnpeneneHue Ko3PPHUIUEHTA TPEHUS CKOIBKEHUSL.

8. Omnpenenenune )XECTKOCTH NPYKUHBI.



9.

Omnpenenenue paboOTBl CUIIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUHM Tejla 110
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne paboOThl CHIIBI YIPYTrOCTH TpU TOABEME Tpy3a C HCIOJIb30BaHUEM

HEIIOJABHXKHOI'O U ITIOABUKHOT'O 0JI0KOB.

11. 3yuyeHue 3aKoHa COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannveckue KoJ1e0aHUsSI U BOJHBI.

KonebarensHoe nBuxeHne. OCHOBHbBIE XapaKTEPUCTHKH KoJeOaHHii: MEpUOJ, 4acToTa,
aMIuTyna. MaremMaTud4ecKuil M NpPYKUHHBIM MasTHUKHU. [IpeBpalieHue 5sHEprum Inpu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue Konebanus. BeiHyxnenasle konebanus. Pesonanc. MexaHu4ecKkrue BOJIHBI.
CaoiicTBa Mexannueckux BOJH. [IpogoapHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaykeHue 3Byka. MH(ppa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
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Habmonenue xonebanuii Tex moj AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Hab6nronenue BeIHYKIEHHBIX KOJIEOaHUH U pe30HaHca.

PacnpocTpanenue npoJoibHbIX U TONEPEUHBIX BOIH (Ha MOJIEINN).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

. AKycTHYeCKUH pe30HaHC.

ﬂaﬁopamopuble padomul u onvimol.

1.
2.
3.

7.

OHpGI[eJIeHI/Ie YaCTOThI U I€pruoaa KOH€6aHI/II>'I MaTEMaTHYCCKOIro MasiTHHUKaA.
OmnpezneneHne 4acTOTHI U TIEpUOJIa KOJIeOaH A TPY>KUHHOTO MasiTHHKA.

HccnenoBanue 3aBHCHMOCTH TEpHO/a KOJIEOAHHI IOJBEUICHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpUO/a KOJeOaHUH MPYKUHHOTO MasgTHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCHMMOCTH IEpHO/a KOJICOAHWH Tpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl rpys3a.

OnbITE, JEMOHCTPHPYIOIIME 3aBUCUMOCTh TMEpuojia KoleOaHWW MPYKHUHHOTO
MasATHUKA OT MAcCChI I'py3a U JKECTKOCTU MPYXUHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUSI.

Pasznea 10. DiaekTpoMarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkayia 35eKkTpoMarHuTHBIX BOJIH. VICIIob30BaHue 3JIEKTPOMArHUTHBIX BOJIH U1 COTOBOM

CBs3H.

DJeKTpoMarHuTHas npupoa ceeta. CKoOpocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoJsHOBEIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJIEHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. I[IpsMoiMHENHOE pacpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3aKoH OTpakKeHHUs CBETA.



[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHKe MOJIHOTO BHYTPEHHETO OTPAXXEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U

Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Paznoxenue 6emoro cBera B criekTp. OnbiTel HetoToHa. Clio)kKeHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

©PNDUEwN e

[IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue cBeTa.

[onmyyenne n300pa’keHMii B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
IIpenomiieHue ceera.

OnTuyeckuii CBETOBO/I.

Xon tydeit B coOuparomei JTruH3e.

XoJ Tydeil B pacCEerBAaIOIICH JIMH3E.

[TomydyeHnue n300pakeHUIA ¢ TTOMOIIIBIO JIMH3.

[Mpunnun neiictBus oroanmnapara, MUKPOCKOIIA M TEJIECKOTIIA.

10. Mogaensb rnasa.
11. PaznokeHue 6eoro cBeTa B CIIEKTP.

12. [Tomyuenue 6e10ro cBeTa MPH CI0KEHUHU CBETA Pa3HbIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

Nowv s

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS] CBETOBOTO JIy4a OT yriia MajeHusl.
N3ydenne xapakTepUCTUK U300paKeHUS IPEIMETa B TUIOCKOM 3epKaie.

HccnenoBanue 3aBUCHMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIy4a OT yIJia MaJeHUs Ha
IPaHULIE «BO3YX—CTEKIIO».

[Tomydyenne n300paskeHHI ¢ TOMOIIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.
OMNBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnBITEl MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOJACHUU Yepe3 IBETOBBIC
(GUIBTPEI.

Pa3nen 12. KBaHTOBLIE SIBJIEHUS.

Omneiter Pe3epdopna u mianerapuas moaenb aroma. Moaens aroma bopa. Mcnyckanue u
IIOTJIOICHUE CBETAa aTOMOM. Ksautel. JIluneiyarnie CIICKTPHI.

PagnoaktuBHOCTh. Anb(da, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnass Mopxens aroMHoro sigpa. M3orombsl. PamnoaktuBHBIE TpeBpaieHus. Ilepuop
MoJIypacnaaa aTOMHBIX siJiep.

SnepHble peakuu. 3aKOHBI COXpPaHEHUS 3apsJ0BOTO U MAaCCOBOTO YUCEN. DHEPTHUsl CBSI3U
ATOMHBIX SAOCP. CBsA3b Macchl U OHCPTHUHU. PeaKI_[I/II/I CHUHTC3a W HACJICHUSA ALCP. Hcrounukn
sHepruu CoJHIA U 3BE3I.

SnepHas sHepretuka. J[edicTBUs pauOaKTUBHBIX U3JIYYEHUM HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnNRE

CrieKTpbl U3JIy4€HNUs U TOTJIONICHHUS.

CrexTpsl pa3IM4YHbIX Ta30B.

CnekTp Bogopoaa.

Hab6nronenue tpexoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.



Jlabopamopnwvie pabomot u onvimel.

1. HaGmroeHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIYUCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIHMHM YACTULIBI MO TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. UMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBHO-0000MIAOIINI  MOIYAh TMPEAHA3HAYEH IS CHCTEMAaTH3allud |
00001IeHUsT TPEIMETHOTO COACPIKAHMS U OIBITA IEATEIHbHOCTH, TPUOOPETEHHOTO MPU U3YUECHUHU
BCEro Kypca (pu3uKH, a Takxke sl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
busuke 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YICOHBIN MPEIMET.

[Ipy wu3ydeHMM JAHHOTO MOJIYJIA pPEAIU3yIOTCd UM CHUCTEeMATH3UPYIOTCS  BUABI
NESTEIbHOCTH, Ha OCHOBE KOTOpPHIX oOecredymBaeTcss JOCTIKEHUE TPEIMETHBIX U
METanpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00y4deHHs, (pOpMHUpYyeTCs eCTECTBEHHOHAyuHas
IPaMOTHOCTh: OCBOCHHME HAyUHBIX METOJIOB HCCIICOBAHMS SBJICHUM NPUPOABl U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSCHATh (U3NUYECKUE SIBICHHS, MPUMEHSS TOTyYeHHBbIC 3HAHUS,
peuaTh 3aJ1a4i, B TOM YUCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIN XapakTep AAHHOTO pa3fielia peanusyercs 3a CYET TOoro,
4yTO 00y4aromnecs BHIMOIHSIOT 3aaHusl, B KOTOPhIX UM Ipe/iaracTcs:

HA OCHOBE IMOJIYYCHHBIX 3HAHUI Paclio3HABATh U HAYYHO OOBSICHATH (DU3MUECKUE SBIICHUS
B OKPYKaroUIEN IPUPOJAE U NOBCEIHEBHOM KU3HU;

HCIOJIb30BaTh HAay4HbIE€ METOJbI MCCIEAOBaHUA (U3NYECKUX SBJICHHUM, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOJTYUEHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH, HAYYHBIE OCHOBBI HAMOOJIEE€ BaXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTHUYECKOTO HCIOIb30BaHUS PA3JIMUHBIX HCTOYHUKOB JHEPTUM HA OCHOBE
3aKOHa MPEBPAIeHHs] U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yuenne ¢u3nKkn Ha ypOBHE OCHOBHOTO o0O0Iero oOpa3oBaHMsI HaIpaBiIeHO Ha

JOCTHIKCHUEC TMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMETHBIX O6p330BaTeJ'II)HI)IX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM HA YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS Y

oOyudatomerocst 0yayT chopMHUPOBAHBI CIICTYIOIINE TMYHOCTHBIE PE3YNIbTAThI B YACTH:

1) naTpuoOTHYECKOr0 BOCIMTAHUSA:

— MpOSBICHHE UHTEPECa K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN (prusmueckoit
HayKH;

— IIEHHOCTHOE OTHOIIIEHHUE K IOCTHKEHUSM POCCUICKUX YIEHBIX-(DU3UKOB,;

2) rpaIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YUYacCTHIO B 00CYXIEHUU OOIIECTBEHHO 3HAYUMBIX M ITHUECKUX
po06JieM, CBA3aHHBIX C MPAKTHYECKUM ITPUMEHEHUEM JOCTHKEHUN (PU3UKU;

— OCO3HaHHE BaXHOCTU MOPAJIIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCIUTAHMSI:

— BOCIIPUSITUE ICTETHUECKUX KAueCTB (PU3UYCCKONW HAyKH: €€ TapMOHUYHOTO TMOCTPOCHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

— OCO3HAHME LEHHOCTU (PM3MUECKON HAyKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHUS TEXHOJOTHH, BaXKHEHUIIIEH COCTABIAIONIEN KYJIbTYpPHI;

— pa3BUTHE HAYIHOH JIFOO03HATETHPHOCTH, MHTEPECA K UCCIIEeIOBATEILCKON JACSITELHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI 1 IMOIMOHAJIBLHOI0 0J1ATONOJYy U

— OCO3HaHME IEHHOCTH 0e30MacHOro o0pas3a XH3HH B COBPEMEHHOM TEXHOJOTHMYECKOM
MHUpE, BaXXHOCTH TMpaBWi O€30MacHOro TMOBEACHHMS Ha TpaHCIOPTE, Ha JOporax, c
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B JIOMAIIHUX YCIOBHUSX;

— c(OpMHPOBAHHOCTh HaBBIKA pe(IeKCHH, PU3HAHUE CBOETO IMPaBa Ha OLIMOKY M TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) Tpy10BOr0 BOCIMTAHMS:

— aKTHBHOE y4yacTHe B pPEIICHHUU MPaKTUUYECKHUX 3a7ad (B pamMKax ceMbU, 00pa3oBaTesbHOI
OpraHu3aluy, TOpoJa, Kpas) TEXHOJIOTMYECKOM W COLMAIbHOM HaIpaBJIECHHOCTH,
TpeOYIOMIMX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

— UHTEpEC K MPaKTHYECKOMY U3yUYeHHI0 Tpodeccuil, CBsI3aHHBIX C PU3UKON;

7) 3K0JI0rM4eCcKOr0 BOCIIMTAHMS:

— OpUEHTalus Ha MpUMEHEHHE (QU3WYECKUX 3HAHWM A pelieHus 3axad B 00JacTu
OKpY>Kalolllel Cpe/bl, MIAHUPOBAHUSI TOCTYNKOB M OLIEHKU MX BO3MOXKHBIX IOCIIEICTBUN
JUISL OKPY2KarOIEeH CpeJibl;

— OCO3HaHHUE TII00aJIBbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOo0sieM U MyTell UX peleHus;

8) ajanTannu K U3MEHSIOIMMCH YCJIOBUSAM COLUAIBHOI U MPUPOIHOI cpeabl:

— MOTpeOHOCTh BO B3aWMOJACWCTBUM TPH BBINOJIHEHUU HCCIEIOBAaHUN M TMPOEKTOB
(bu3MUECKOi HAPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHX;

— MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO NeSTeIbHOCTb;

— moTpeOHOCTh B (hOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4YHucie (OPMYIHpPOBATH HJICH,
MOHSTHSI, TUTIOTE3bI O (PU3HUECKUX OOBEKTaX U SBICHHUSIX;



® — OCO3HaHME JePHUIIUTOB COOCTBEHHBIX 3HAHUIA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETCHUN HOBBIX (PU3UUECKUX 3HAHUM;

® — CTPpEMIICHUC aHAJIU3UPOBATH U BBIABJIATH B3aUMOCBA3HU IIPUPOIBI, O6I_HCCTB3 N DKOHOMUKH,

B TOM YHCJIC C UCIIOJIb30BAHUEM q)HSI/I‘ICCKI/IX 3H3.HPII>1;

® — OILICHKAa CBOMX JCUCTBUH C YYETOM BIMSHUSA HA OKPYKAIOUIYIO CpEly, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesymerate oOCBOGHHS TpOrpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromerocss OyayT cGOpMHpPOBaHBI MeTamnpeaMeTHbIe Pe3yJabTaThl,
BKJIIOYAOMIUC ITO3HABATCIILHBIC YHUBCPCAJILHBIC yLICGHBIC HeﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble JJornueckue geiicTBUA:

BBIABIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC MIPU3HAKNA OOBEKTOB (SIBICHHIA);
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHMS JJIs1 00001IIeH s
Y CPaBHECHHS;

BBISABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U
HaOJIOICHUAX, OTHOCALIUXCS K (PU3UUECKUM SIBIICHUSM;

BBISBIISITh TPUYMHHO-CIICJICTBEHHBIE CBS3M NPU HM3YyYeHUU (PU3MUYECKUX SIBICHUN WU
IPOIIECCOB, JIeNIaTh BBIBOABI C MCIOJb30BAHUEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJIINYMH;
CaMOCTOSITEIbHO ~ BBIOMpAaTh CHOCOO pemieHus ydyeOHOW (U3MYEecKOW 3amadyu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEILICHMS, BHIOOp Hamboiee MOIXOJIIEro ¢
y4ETOM CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBareJLCKHE AeHCTBHUA.

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEAOBATENLCKUI MHCTPYMEHT TIO3HAHUS;

IPOBOANUTH TI0 CAMOCTOATENIFHO COCTABJICHHOMY IIJIaHYy ONBIT, HECJIOXHBIA
(bU3UYECKUI HKCTIEPUMEHT, HeOOJIBIIIOE MCCIIeIOBaHNE (PU3NUECKOTO SBJICHHS;
OLICHUBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OpMAINIO, MOJYYCHHYIO B XOJ€
MCCIIEIOBAaHHS WIIN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (hopMyHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yJbTaTaMm
IPOBEAEHHOTO HAOIOACHUS, OIIBITa, UCCICOBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JTaJIbHEHIIee pa3BUTHE (PU3UYECKHUX MPOLIECCOB, a TAKXKe
BBIJIBUTATH TPEATIOIOKEHUSI 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

INPUMEHATh Pa3NUYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl NPH IOUCKE M OTOOpE
UH(OPMALIUY WU TaHHBIX C YIETOM MpeIoKeHHON yueOHoM (hru3nyeckoi 3a1a4n;
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETUPOBATH MH(GOPMAIMIO PA3THIHBIX
BUJIOB U (POPM IPEICTABICHHUS;



CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY TpEACTaBICHHUS HHGOPMAIUU |
WITIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, IuarpaMMaMHu, WHOU
rpaduKoil 1 UX KOMOMHALIUSMHU.

KoMMyHuKaTHBHBIC YHHBepcaJlbHble YUeOHbIe 1eHCTBHUA:

B XO0J€ OOCYXIEHHs Y4eOHOro MaTepualia, pe3yiabTaTOB JIAOOPATOPHBIX padoOT H
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMbI M BBHICKA3bIBATh UJICH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4d U MOAepKaHue 0JIaroKenaTeIbHOCTH OOIIEHS,
COIIOCTaBJISITh CBOM CYXACHUS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JIMAJIOTa,
OOHapY)KUBATh PA3IMYME U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTaBISITh  PE3yJAbTAThl  BBITOJHEHHOTO  (U3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHNUS, IPOCKTA);

MOHUMAaTh M KCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAWBUIYAIBHOH pabOTHI
P PEIICHUN KOHKPETHON (PU3NYECKON TPOOIIEMBI;

NPUHUMATh LEIH COBMECTHOW JEATENbHOCTH, OPraHM30BBIBATH JEHCTBHS MO €€
JOCTIDKEHUIO: PACIIPENENIATh POJIH, 00CY)KAATh MPOILECCH U PE3yIbTaThl COBMECTHOM
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;

BBHITIOJHATh CBOIO YacTh PabOTHI, AOCTUTAss KAYECTBEHHOTO pe3yjbTaTa IO CBOEMY
HATPABIICHUIO U KOOPAHMHUPYS CBOU JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEr0 BKJIaga B OOMMA TPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENLHO CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMOJICHCTBUSI.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranuszanms:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHSIX, TPEOYIOIINX IS PeIICHUs
¢u3nUecKux 3HAHUH;

OpUEHTUPOBATHCSA B PA3IMYHBIX TOAXOAAX MPUHSATHS PpEHICHUH (MHIWBUIYaTbHOE,
MPUHITHE PEIICHUS B TPYIIE, IPUHATHAE PEIICHUN TPYITION);

CaMOCTOSITENIbHO COCTABJISITh aNTOPUTM pemIeHus (U3MYECKON 3aJaydl WIW TUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATH MpeiaraéMble BAPUAHTHI PEIICHUH;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJICKT:

JaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJiaraTh iaH e€ U3MEHEeHMUS,

OOBSACHATh MPHUYMHBI JIOCTHKEHUS (HEAOCTH)KEHUS) pe3yJbTaTOB JAESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTb KOPPEKTHUBBI B I€ATEIHHOCTh (B TOM YHCII€ B XOJ BBINOJHEHHS (PU3NUECKOTrO
UCCIIEIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHUBILIUXCS
CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO APYroro 4yeioBeKa B XOJE CIopa WK AUCKYCCUU Ha HAyYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE MMpaBO Ha OMMOKY MNpu pemeHud GU3NYeCKuX 3a7ad WiId B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ MPaBo JPYroro.



INPEJMETHBIE PE3YJIBTATbBI

K xonmy oOyueHust B 7 Kjacce MpEeIMETHBIC Pe3y/IbTaThl HA 0a30BOM YpPOBHE JTOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

UCTIOJBb30BaTh TOHATHS: (U3MYECKHE M XUMHUECKHE SBJICHUS, HaOIIOJICHHE,
9KCHEPUMEHT, MOJIENIb, TUIIOTE3a, EAUHUIBI (GU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOe), MEXaHHUECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  IMPSMOJIUHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOMAs cuia, aedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

pa3nuuath siBieHus (auddysus, TenIoBoe ABMKEHHE YaCTHIl BEIECTBA, pABHOMEPHOE
JIBIDKEHUE, HEPABHOMEPHOE JBM)KEHUE, MHEPLMs, B3aUMOJCHCTBHUE Tell, paBHOBECHE
TBEPABIX Tl C 3aKPEIVIEHHOW OCBhIO BpalleHUs, Iepelada IaBJICHUs TBEPIABIMHU
TEeJIaMH, KUAKOCTSIMH U razaMH, aTMOC(hEpHOE JaBJIeHUE, JIaBaHUE Tell, IPEBPALCHHUS
MEXaHUYECKOM SHEPIuHn) 10 OMUCAHUIO UX XAPAKTEPHBIX CBOICTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3UUECKUX SBJICHUN B OKPYXAIOIIEM MHUpE, B
TOM 4Hcie (pU3MUecKue sBICHHS B IMPHUPOJE: NMPUMEPHI ABMKEHHUS C PA3IUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXUBOM IPUPOAE, NEHCTBHUE CUJIBI TPEHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MaBJICHHUS Ha XHUBOW OpPraHU3M, IUIaBaHHE pPHIO,
pBIYaryd B Teje 4eJIOBEKa, NMPH 3TOM IMEPEBOAUTH MPAKTHUYECKYIO 337ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (U3HUECKUX SIBICHH;

OTKCHIBATh U3YYEHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIONB3Ys (PU3NUECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpEMs, MyTb, CKOPOCTb, CPEIHSSA
CKOpOCTb, CHJIa YINPYTOCTH, CHJIa TSDKECTH, BEC Tela, CuUja TPEHUs, IaBJICHUE
(TBEpmOrO TENa, JKUIKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHWYECKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT IOJIE3HOTO JeHCTBUA
MEXaHU3MOB, KMHETHYECKasi M MOTEHLUAIbHAs 3HEPrusi), NIpU OMMCAHUM IMPABUIBHO
TPaKTOBaTh (PU3UUECKUI CMBICI UCIIOIb3YEMbIX BEIMYHMH, UX 0003HAUCHHS U €MHULIBI
(GU3NUECKUX BEIMYMH, HAXOTUTHh (POPMYIIBI, CBS3BIBAIOIINME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOMTh IpapUKH HM3Y4YEHHBIX 3aBUCHUMOCTEN
(bU3UYECKUX BEITMYNH;

XapakTepu30BaTh CBOMCTBAa Teld, (PU3MUECKUE SBIEHUS U TPOLECCHl, HCHOIb3Ys
IIpaBWJIa CIOKEHUs CUJl (BIOJb OAHOM MpsiMoil), 3akoH I'yka, 3axoH Ilackans, 3akoH
Apxumena, MpaBWIIO paBHOBECUsl pbluara (0JIOKa), «30J0TOE IMPABUIIO» MEXAHHKH,
3aKOH COXPAaHEHHMs MEXaHMYEeCKOM »HEepruu, INpU OSTOM J1aBaThb CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (DU3UYECKUE SIBJICHUS, IMPOLECCHl M CBOWCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil NPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE U3 1—2 JIOTMYECKUX IIaroB ¢ OMopoi Ha 1-
2 U3y4YeHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH, (U3MUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacdy€THbIe 3amadyd B 1-2 JeHCTBHS, HUCIHOJB3Ys 3aKOHBI W (POPMYIIHI,
CBA3bIBalOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3aJadu
3allUCBIBaTh KPATKOE YCJIOBUE, MOJCTABIATh (PU3UYECKHE BEIWYMHBI B (OPMYJNBI U



IPOBOAMUTH PAcU€Thl, HAXOJUTh CIPABOYHBbIE JIaHHBIE, HEOOXOTUMBIEC Ui pEIleHUs
3a/1a4, OI[CHUBATh PEATUCTUIHOCTh MOMy4YeHHOU (PU3MYECKON BEITMUNHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIIUTh TPU TOMOIIH (HUBHUECKUX
METO/IOB, B OIKUCAHUM UCCJIEJOBAHUS BBIACIATh MPOBEPSEMOE MPEANOI0KEHUE
(runotesy), pa3nIuyaThb U HHTEPIPETHUPOBATH MOJYUEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OMBITA, I€JaTh BHIBOABI 10 €r0 pe3ybTaTaM;

MPOBOJMTH OMBITHI IO HAOIOMCHUIO (PU3NYESCKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten: (opMyaHpoBaTH MPOBEPSEMbIE MPEANOIOKEHUS, CcOOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYA0BaHNUS, 3aMUCHIBATh XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJTHATH TPSIMBIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, MacChl Tela, 00bEéMa, CUIIbI U
TEMIEPATYpPhl C UCHOJIB30BAHUEM AHAIOTOBHIX M MHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPEHUIA;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3WYECKON BEITUYHMHBI OT JIPYToMl C
HCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PaBHOMEPHO JIBUXKYILETOCs
Tela OT BPEMEHU JIBHKEHUS Tella, CHIIBI TPEHUSl CKOJIbKEHHUs OT Beca Tejla, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEN W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAAH
COMPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTU OT YAJMHEHUS MPYKUHBI, BHITAIIKUBAIOIICH
CuiIbl OT O0OBEMa TMOTrpYXKEHHOM dYacTH Tela W OT IUIOTHOCTH IJKHIAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, Ha KOTOPYIO HOTPYKEHO TeJo,
YCIIOBUY TJIaBaHUSI TEJ, YCJIOBHH pPAaBHOBECHs phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUHM Y4eOHOTO HCCIECNOBAaHUS, COOMpATh YCTAaHOBKY H  BBIMOJIHATH
U3MEpEHUs, CIeAysl MPEJIOKEHHOMY IUIaHy, (PUKCHpPOBATh Pe3ylbTaThl MOTYyYCHHOU
3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX TaONULl U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3Y/IbTaTaM UCCIIEIOBAHMS;

MPOBOANTH KOCBEHHBIC H3MEPEHUS (UINYECKUX BEIMYMH (TJIOTHOCTH BEIIECTBA
JKUJKOCTA W TBEPAOrO Tella, Cujla TPEHHUsS CKOJIBKEHHS, JaBJIICHHE BO3/yXa,
BBITAIKMBAIOIIAsl CUJIa, JEUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOA(DPUITMEHT TMOJE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS IPEITOKCHHOU
MHCTPYKIUUU: MIPH BBIMOJIHEHUN U3MEPEHUN cOOMpPaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYHCIIATH 3HAYEHUE UCKOMOU BEITMYUHBIL;

coOyoaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
obopynoBaHueM;

YKa3bIBaTh MPUHIMIBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY IbI, 0apOMETp, phldyar, MOJBHKHBIA U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OINOPOM HAa WX OMHCAHUS (B TOM YHCJE: TOIIIUITHUKH, yCTPONCTBO
BOJIONIPOBO/A, THUAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacoC,
apeoMeTp), UCIONB3Ysl 3HAHUS O CBOMCTBaX (PU3WUYECKUX SBICHHA M HEOOXOIUMBIC
dusznYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTh TMPUMEPHl (HAXOMUTh HWHPOPMAIMIO O TMpHUMepax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU s OOECTeueHUs
0e30macHOCTH TPU OOpallleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEIEHUS B
OKpYXKaroILEeH Cpee;



OCYILECTBIIAATh OTOOP HMCTOYHUKOB HH(oOpManuu B MHTepHETE B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHN U ITyTEM CPAaBHEHUS
Pa3IMYHBIX UCTOUHUKOB BBIJCIATH UH(OPMAIIHIO, KOTOpAs SBJSETCS MPOTUBOPEUNBOM
WA MOET OBITh HEJIOCTOBEPHOI;

UCIOJIb30BaTh MPHU BBHITOJHEHUN Yy4eOHBIX 3a/JaHUIl Hay4yHO-TIOMYJISIPHYIO JINTEPATYpy
($U3MUECKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIAJCTh NpUEMAaMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(MOpMALMM U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHBIC U yCTHBIE COOOILICHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpMauu (pu3nyeckoro cofiepkaHus, B TOM 4Hcie MyOIuYHO AeaTh
KpaTKhe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB MM YUEOHBIX MCCIEOBAHUH, IIPU STOM
IPaMOTHO HWCHOJb30BaTh M3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3HKH,
COIIPOBOKAATh BBICTYIIJICHUE NIPE3CHTALUEN;

IIPY BBINOJIHEHUH Y4E€OHBIX NTPOEKTOB M UCCIIEAOBAHUI pacnpenessaTh 00A3aHHOCTH B
TPYyIIE B COOTBETCTBUM C ITIOCTABJICHHBIMU 3aa4aMH, CJICAUTH 3a BBIIIOJIHEHUEM IIIIaHA
NeMCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJA B JESATEIBHOCTH TPYIIIBI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJAECUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILUX.

K xonmy oOyueHusi B 8 Kjacce mpeaMeTHBIC Pe3yIbTaThl HA 0a30BOM YpPOBHE JTOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

MCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE JBMKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMsI BEILIECTBA, KPUCTANIMYECKUE U aMop(dHbIe Tena,
HACBHIIEHHBI U HEHACBIIICHHBIM Nap, BIaXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSA
DHEPIrHUs, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBINA IEKTPUUYECKUN 3apsll, HIEKTPUIECKOE
1oJie, MPOBOAHUKM M JAUNIEKTPUKH, MOCTOSHHBIN 3IIEKTPUUYECKUI TOK, MarHUTHOE
noJe;

pasznuyarh SABJICHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBeCHE, CMayMBaHHWE, KalWUIAPHBIE SIBJICHUS, HCHApeHHe, KOHJEHcalus,
IUIaBJIeHWE,  KpUcTamu3anus  (OTBepJeBaHME),  KUIEHHWE,  TerJlonepenayda
(TEerUIONpPOBOJHOCT, KOHBEKIMSA, M3IyYCHHE), DJIEKTpHU3alus TeJ, B3auMoJeicTBUE
3apsiioB, ACUCTBUS JIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE
MarHuTOB, AEUCTBHE MAarHUTHOTO IOJI1 Ha MPOBOAHHMK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKLIMS) 10 ONMCAHUI0O HUX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh IPOSIBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUH B OKPYXAIOIEM MUDE, B
TOM 4uciae (U3NYECKHE SBICHUS B IPHPOJE: TOBEPXHOCTHOE HATSHKEHUE U
KallWUISIpHBbIE SBJICHUS B NPUPOJE, KPUCTAUIBI B mpupone, usnydeHue CoiHia,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKUE SIBJIEHUS B aTMocdepe, dIIEKTPHUUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE moJsie 3eMid, Jipeld MOOCOB, pOJIb MAarHUTHOTO MOJIS JJIS JKU3HU Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3aJlauy B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (PU3HUECKUX SIBICHHH;

OIKCHIBATh M3Y4YEHHBIC CBOMCTBA TeN U (PU3UUECKHUE SBICHUS, UCTIONb3Ys (PU3NYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSsS HHEPIus, KOJIMYECTBO TEIUIOTHI, YyJeNbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€ibHAas TEIUIOTa IUIABJICHUS, YAEJIbHas TeEIIOTa
napooOpa3oBaHMs, YAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA((HUIMEHT IMOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENBbHAS BIAXXKHOCTb BO3]lyXa, 3JIEKTPUUECKHUH



3apsAl, Cuila TOKA, OJJIEKTPUYECKOE HAaNpsHKEHHE, CONPOTHBICHUE IPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOUTHOCTh JIEKTPHUECKOTO TOKA), IPH
OMHMCAHUM TPABWIBHO TPAKTOBaTh (DU3MYECKHIA CMBICI HCIHOJIb3yEeMbIX BEITUYHH,
0003HaYeHHs] ¥ €AUMHUIBI (PU3UYECKUX BEITUYHMH, HAXOIUTh (POPMYIIBI, CBA3BIBAIOIINE
MaHHYI0 (U3MYECKYI0 BEJIWYUHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tei, (U3WYECKUE SBICHUS W MPOLECCHI, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOM TEOpUM CTPOEHUS BEIECTBa,
IOPUHLIAIT CYNEPHO3UIMHN TOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS
3apsiga, 3akoH OMa 11 yvacTka menu, 3akoH Jxoyns—JIeHma, 3akoH COXpaHEHUs
DHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHCHIBATH €r0
MaTEMaTUYeCKOEe BHIPAXKEHUE;

OOBACHATH (PU3MUECKHE MPOIECChl W CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
cuTyaruin MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYNHHOCIEACTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX MIaroB ¢
omopoit Ha 1-2 U3ydeHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, (U3NICCKUX 3aKOHOB WJTH
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3amaud B 2-3 JACWCTBHS, WCIONB3yS 3aKOHBI U (HOPMYIIBI,
CBs3bIBAMONIME (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHAJM3a YCJIOBHS 33Jaqd
3alUCBhIBaTh KPaTKOE YCJIOBHUE, BBIABISITH HEJIOCTATOK JAHHBIX JUJISl PELLECHUS 3a/layH,
BbIOHpATh 3aKOHBI U (HOPMYJIIbI, HEOOXOAUMBIE )i €€ PEICHUs, POBOJUTH PACUETHI U
CpPaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO pPEIIUTh TPU TOMOIIH (HUIHUECKUX
METO/OB,  MCHOJIb3ysd  ONHCAaHUE  HCCICAOBAHMS,  BBIACIATH  IIPOBEPSIEMOE
MPEANOJI0KEHHE, OLEHUBATh MPaBUIBHOCTh MOpAJIKA MPOBEICHUS] HCCIEIOBaHUS,
JienaTh BIBOJBI;

MPOBOAMTH OMNBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamwUIspHbIE SBIICHUS, 3aBUCHUMOCTH JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAHUS U HATPEBAHUSI IPU U3JYUYECHHUH OT LIBETA
u3lydaroniel  (IOrjomapieif) MOBEPXHOCTH, CKOPOCTb HCIHApPEHUsi BOJbI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMaAX €€ TMOBEPXHOCTH, »JJICKTpU3alUMs Tel U
B3aUMOJICHICTBUE JJEKTPUUYECKUX 3aPSA0B, B3aUMOJECHUCTBUE IMOCTOSHHBIX MarHuTOB,
BHU3yaJIN3alysl MAarHUTHBIX MTOJIEW OCTOSSHHBIX MAarHUTOB, JEHCTBHS MarHUTHOTO ITOJISI
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOIBUTATEIIS
MOCTOSTHHOTO TOKA): (hOpMynHpoBaTh MPOBEpPsSEMbIE MPEINONIOKEHUS, COOUpPATh
YCTAaHOBKY M3 TPEUVIOKEHHOTO0 O0OpyIOBaHUS, ONUCHIBATH XOJ ONbITA H
(dbopMyITUpOBaTH BHIBOJIBI;

BBIIIOJIHATh MPSIMbIE U3MEPEHHSI TEMIEPATYPbl, OTHOCUTEIBHON BIAXXHOCTH BO3/1yXa,
CHJIBI TOKA, HANpPsDKEHUS C MCIOJIb30BAaHHUEM AaHAJOrOBBIX MPUOOPOB U JaTUYMKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPeE3yJbTaThl H3MEPEHUH ¢ Y4ETOM 3alaHHOMN
a0COJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCIIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3MYECKON BEITUYHHBI OT JIPYroMl C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBIIECHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOMAAN MONEPEYHOIO CEYEHUs M YJIEIBbHOIO COIPOTHUBIICHUS BEIIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYILETO Yepe3 NPOBOJHUK, OT HAMPSKEHUSI HA TPOBOIHUKE,
HCCJIEIOBAHUE TOCIIEIOBATEILHOTO U MapajlyIeIbHOTO COEIMHEHHI MPOBOJIHUKOB):



IUTAHUPOBATh UCCIENOBaHUE, COOMPAaTh YCTAaHOBKY M BBIMOJIHATH U3MEpPEHUs, CIeays
NPeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTAThI MOJyYCHHON 3aBUCUMOCTH B BUJIE
TaOIHI U TPaUKOB, AETaTh BEIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

® TMPOBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3NUECKHX BeIMUYUH (yAelbHas TEIIOEMKOCTb
BEIIECTBA, CONPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAaHUPOBAaTh HW3MEpPEHHs, CcoOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEays
NPEI0KEHHON MHCTPYKIUH, U BBIYUCIIATH 3HAYCHNUE BEIMUMHBI,

e coOmonaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHueM;

® XapakTepu3OBaTh MPUHIUIBI JACHCTBUS H3YYEHHBIX TPHOOPOB U TEXHHUYECKUX
YCTPOMCTB C OMOpPOW Ha MX ONMUCaHHuA (B TOM YHCIE: CHCTEMa OTOIUICHHUS OMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMETP, BOJBTMETP, CUETUMK 3JIEKTPHUUECKOU
SHEPTuM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HArpeBaTENIbHBIE AJIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEh
MIOCTOSIHHOTO TOKAa), HWCHOJb3ysd 3HAaHUS O CBOMCTBaXx (U3MUYECKUX SBICHUH U
HEo0XouMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPONCTBA U HU3MEPHUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOPAaHMs, AJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUYECKHUX IIEeTIel C MOCIEeOBATEIbHBIM U MapajuleIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3nyasi yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUECKUX LIETeH;

e [PUBOAMTH MpHUMEpPHl (HAXOAUTH HMH(POPMAIMIO O TMpHUMEpax) MPAKTHYECKOTO
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HH Uil OOECIEeYCHHUs
0e30macHOCTH TPU OOpallleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TIOBEIEHUS B
OKpYKaroIleH Cpese;

® OCYILECTBJIATh IMOMCK HHpopMauuu ¢Qusnyeckoro coxaepxkanuss B HMHTepHeTe, Ha
OCHOBE HMEIOIIUXCSA 3HAHUH U TYTEM CpaBHEHUS JONOJHUTENBHBIX HCTOYHHKOB
BBIJICNIATE MH(POPMALMIO, KOTOpasi SBIAETCS NPOTUBOPEUMBON MIM MOXKET OBITh
HEJIOCTOBEPHOM;

® 1CIOJIb30BATh NPHU BBHIMOJIHEHUN YU4EOHBIX 3aJaHUI HAay4YHO-TIONMYJSPHYIO JTUTEPATypy
bu3nyecKoro cojaep)KaHus, CIpPaBOYHbIE MaTepuanbl, pecypchl cetu HWHTepHer,
BJa/eTh MpUEMAaMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

e co3/1aBaTh COOCTBEHHbIC MHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHMKOB (DU3UYECKOTO COJIEpIKaHUS, B TOM UHCIE
nyOIMYHO  TPEJCTaBIsATh  PE3yabTaThl MPOCKTHOW WM  HCCIEI0BaTEeNIbCKOU
NEeSITENIbHOCTH, MPU 3TOM T'PaMOTHO HCIOJIB30BaTh U3y4YCHHBIN MOHATHIHBIN anmapar
Kypca (pHU3UKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH;

® [pU BBHINOJHEHHH Y4YEOHBIX TNPOEKTOB M HCCIEHOBAaHMNA (U3NYECKUX IPOLECCOB
pacrpenenaTb 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 3aJadyamH,
CIICIUTh 32 BBHINOJIHEHHEM IUIaHA JEHCTBUA W KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJA B  JEATENIBHOCTh  TPYIIbI, BBICTPAauBaTh
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, POSBIISsL TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K xonmy obydenus B 9 kjacce npeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:



UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOr0 IBMXKEHUS, nedopmanus (yrnpyras, IiacTuyeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJNO, LEHTP TSKECTH TBEPAOTO Tejia, paBHOBECHE,
MEeXaHW4YeCKue KoyieOaHUsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ¥  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPhl HCIIyCKaHHWsl W TMOTJOIIeHus, anbda, Oera- M Tramma-
U3JTy4€HUs, U30TONBL, SJEpHas YHEPIeTHUKA;

pasznuyath SBJICHHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEHHOE IBHUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHUKEHUE, CBOOOIHOE Ta/IeHUE TeJl, pABHOMEPHOE
JNBUKEHHE 110 OKPYKHOCTH, B3aUMOJECHCTBUE Te€J, PEaKTUBHOE JIBUYKEHUE,
KoJiebaTenbHOe JBMIKEHHE (3aTyXarollhue W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBIDKEHHE, OTPaXEHUE 3BYKa, MPSIMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpaXEHHE U NPEIOMIIEHHE CBETA, [IOJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE
0eoro cBera B CIEKTP M CJIOKEHUE CIEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOro CHEeKTpa H3JIYy4eHHs)
[0 OINMCAaHUIO UX XApPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX
JTaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh MPOSBIEHUE U3YUCHHBIX (QU3NYECKUX SBICHHUM B OKpYXKalOLeM MUpe (B
TOM 4Hclie (U3NYECKHE SBICHHUS B MPUPOAE: NMPHUIUBBI U OTIUBBI, JBI)KEHUE TIAHET
ConHeYHOM cHCTeMBbl, PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, IIyHaMH, 3XO, IIBETa Te,
ONTUYECKUE SBJICHUSA B  TNPUpOJAE, OWONOTHYECKOEe  JeicTBHE  BUAMMOTIO,
yAbTPaUOIECTOBOTO U PEHTICHOBCKOTO W3IY4YE€HUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢doH, KOCMHUYECKHE JIy4H, PaJUOAKTHUBHOE W3IYYCHHE NPUPOJIHBIX MHHEPAJIOB,
NeiiCTBUE paiMOaKTUBHBIX M3JTyYeHHI Ha OpraHu3M YeJOBeKa), MPU 3TOM HEPEBOAUTD
NPaKTUYECKYIO 3aady B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIC CBOMCTBa (IIPH3HAKH)
(bU3NUECKUX SBICHHIA;

ONKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3UUYECKUE SIBJICHUS, UCTIONb3Ys (hHU3HUECKUe
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs! CKOPOCTH Tella MPU HEPABHOMEPHOM JBIKEHHH,
YCKOpEHUE, MepeMellleHne, MyTh, YIJIoBas CKOPOCTb, CUjla TPEHMs], CUja YIPYTrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJeHHs, BEC Tesa, UMIYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHUYeCKasi paboTa M MOIIHOCTh, MOTEHIIMANIbHAS YHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHI[MAJIbHAS SHEPTUSI CHKATOM MPYKUHBI, KWHETUUYECKAs
SHEprus, MOJIHAs MEeXaHWYecKas SHEeprus, IMepuoj] U 4YacToTa KoJieOaHWi, IJIHMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, IMOKa3aTeib MPeTOMIICHUS
Cpezbl), IPH ONUCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI MCIOIB3YEMbIX
BEJIMYMH, OOO3HAYECHUS M EIUHUIBl (PU3MUECKUX BEJIUYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEJMYHHY C JPYTUMHU BEITUYMHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIONb3Ys 3aKOH
COXpaHEHUsI DHEPIHH, 3aKOH BCEMHUPHOIO TSITOTCHUS, MPUHIUI CYNEPHO3ULUN CHUII,
IPUHLINI OTHOCUTENBbHOCTH ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHMsSI M TIPEIOMIIEHHS CBETA, 3aKOHBl COXPAHEHHs 3apsAJ0BOro H
MacCcOBOTO 4YHCEN TMpHU SAEPHBIX pPEaKIUsX, MpH 3ITOM JaBaTh CJIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMaTUUYECKOE BhIpaKEHHE,



OOBACHATh (PU3MUECKHE MPOIECCHl W CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
CUTyallull  NPaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOpPOi Ha 2—
3 u3ydeHHBIX CBOMCTBa (U3MYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIE 3a/1a4u (OMHUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHI), UCTIOIb3YS
3aKOHBI U (OpPMyIbI, CBSI3bIBAIOLINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHaIU3a
yCIIOBUSL 3a/laydl 3alUChIBaThb KPAaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOUINE WU
U30BITOYHBIC JTaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE UIS PELICHUS,
OPOBOIUTH PACUYETHl W OICHMBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYCHUS
(U3UYECKON BETMYUHBL;

pacrmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpU TOMOIIU (PUINYECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHUE  MCCIEAOBaHWA,  BBIIEIATH  IPOBEpsieMoe
MPENIOJIOKEHNEe, OLIEHWBATh MPAaBUWJIBHOCTh TMOPSAKAa MPOBEACHHUS HCCIEAOBaHUSA,
JieNaTh BBIBOJIBI, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOICHHUN U OIBITOB;

IPOBOJIUTH ONBITHI MO0 HAOMIOJCHUIO (PU3MUECKUX SBICHUHA WM (PU3HMUECKUX CBOMCTB
Tes (M3y4eHue BTOpOro 3akoHa HbIOTOHaA, 3aKOHA COXpaHEHHs YHEPIUHU, 3aBUCUMOCTh
nepuoja KojebaHuii MPy>KUHHOTO MAasITHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTY bl MaJIbIX KOJICOaHUM, MPSIMOIIMHEHHOE paclpOCTpaHEeHHE
CBETa, pPa3lioKeHHE Oeloro cBeTa B CIEKTP, M3YUYEHHE CBOMCTB HM300pa)keHUS B
IUIOCKOM 3€pKaJle M CBOMCTB H300pa’keHHUs IpeIMeTa B COOHMpAloUIel JIMH3E,
HaOJIOZICHNE CIUIOUIHBIX M JIMHEWYaThIX CHEKTPOB H3IyYCHHS): CAMOCTOSTEIBHO
coOupaTh yCTAaHOBKY U3 U30BITOYHOTO HAOOpa 000pYA0BaHUS, ONMMCHIBATH XOJ OIBITA 1
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI,

IPOBOIUTH TPU HEOOXOAMMOCTH CEPHIO HPSIMBIX HM3MEPEHMH, OMpeAessisi CpeaHee
3HaYeHHE H3MepseMOl BEIWYMHBI ((OKYCHOE pACCTOSHUE COOMpAIomIeil JHH3BI),
000CHOBBIBaTh BEIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO pudopa);

MPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DM3MUYECKUX BEJIUYUH C HCIOJIb30BAHUEM
OpSAMBIX M3MEPEHMH (3aBUCUMOCTh IyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
NBUKEHUM 0e3 HayalbHOW CKOPOCTH, Nepuojaa KoyieOaHUN MaTeMaTH4eCcKOoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJa OTpa)X€HHUS CBETa OT yrja MajgeHus u
yIj1a MpesoMIICHHs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTEEHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yAbTaThl IMOJYYEHHOM 3aBUCHUMOCTHU
¢u3nyecKuX BETUYMH B BUAE TaOMUI U rpaduKoB, J1e1aTh BBIBOJBI MO pe3ysbTaTaM
UCCJIEJIOBAHMUS,

IPOBOIUTh KOCBEHHBIC H3MEpEHUs (U3NUYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHUE Teja MPU paBHOYCKOPEHHOM ABM)KEHHUH, YCKOPEHHE CBOOOIHOTrO MajeHMUs,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHUs] CKOJIBKEHHUs, MEXaHHuYecKas padora u
MOIIHOCTb, 4YacTOTa M TMepHoj KojeOaHHi MaTeMaTHYeCKOr0 U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CUJa COOHMpAOIIe JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHATH
U3MEpEHus], Cleays MPeNIOKEHHON MHCTPYKIMH, BBIYUCIATh 3HAYCHHE BEJIMYMHBI U
aHATM3UPOBATh TOJIyY€HHBIC pE3yJNbTaThl C Y4E€TOM 3aJaHHOM TMOTIPEIIHOCTH
W3MEPEHHIT;

coOmoaTh TpaBWJIa TEXHUKH OE€30MacCHOCTH TIpu  paboTe ¢ J1abopaTOpHBIM
00opyI0BaHUEM;



pa3nuyaTh OCHOBHBIE NpPU3HAKU M3YYEHHBIX (PU3MUECKHX MOJeNiel: MaTepuaibHast
TOUYKa, aOCONIOTHO TBEPIOE TEJNO, TOYEUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
TUTAHEeTapHAasi MOZENb aTOMa, HYKJIOHHAs! MOJIENIb AaTOMHOTO SIpa;

XapaKTepu30BaTh NPUHIMUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YUCIE: CIUIOMETP, JATYUKH ITOTOKCHHUS,
pPacCTOSIHUS U YCKOPEHMS, paKkeTa, 9X0J0T, OUYKH, IEPUCKOII, (oToanmapaT, ONTHICCKIE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), ucronb3ys 3HAHUA O
CBOMCTBax (PU3UYECKUX SABJICHUN U HEOOX0AUMbIE (PU3UIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATHUYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKHX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKUX MPOLIECCOB MPU PEUICHHH Y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTHUYECKUE CXEMBI JJISl MOCTPOCHHSI U300paKEHHU B IIIOCKOM
3epKalie ¥ COOMparomieit TuH3e;

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(OOpPMAIMIO O TMpUMEpax) MPaKTHUIECKOTro
UCIONIb30BaHUsl (DM3MYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU sl oOecredeHus
0e30macHOCTH TPU OOpalleHUH C NPUOOpaMM W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTHYECKOTO TIOBEJCHUSA B
OKpYXKaroIleH Cpee;

OCYIIECTBIISITh TMOUCK uHGopManuu Qunmdyeckoro cojepxkanuss B HTepHere,
CaMOCTOSITENIbHO (DOPMYTHUpPYS TMOUCKOBBIM 3alpoc, HAXOIUTH ITYTH OMPEICICHUS
JIOCTOBEPHOCTH TOJIyYU€HHOH HWH(GOpMallMd Ha OCHOBE HWMEIOIIUXCS 3HAaHUN U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh TIPH BBITIONHEHUH YYEOHBIX 3a/IaHuil HAyYHO-TIOMYJISIPHYIO JIUTEPATyPy
bu3NYeCKOro cojJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BIAQJIeTh MpHUEMAMH KOHCIEKTUPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

C0371aBaTh COOCTBEHHBIEC MMMCHMEHHBIC U YCTHBIE COOOIIECHHS HAa OCHOBE MH(MOPMAIHI
U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COACpKAHMS, MYOIUYHO TPEACTABISAThH
pe3ynbTaThl MPOEKTHON WIIM MCCIEA0BATENbCKON AESITENIbHOCTH, MPU 3TOM TPaAaMOTHO
WCIIOJIh30BaTh M3YyYCHHBIH MOHATUWHBIN armapaT u3ydaemMoro paszaena (U3UKA |
COIIPOBOKIATh BBICTYIUICHHWE IMpE3eHTalel ¢ y4éToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourpoabnbie IIpakTnuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOIIEr0 MUpa
bubmunoreka LIOK
1.1 o - 2
H3HIia - Hayka o fpupose https://m.edso0.ru/7f416194
but6mmoreka [IOK
1.2 o 2 1
MIBHHCCIIE BETHHMHBL https://m.edso0.ru/7f416194
but6mmoreka [IOK
1. E i 2 1
3 CTCCTBCHHOHAYYHbIN MCTO/ TIO3HAHUA https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pa3nen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BelleCTBA
but6mmoreka [IOK
21 CTpoenne peuiecTsa 1 https://m.eds00.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJIEVICTBHE YAaCTHI] 5 05 1 bu6nuoreka [JOK
' BEIIECTBA ' https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETATHBIC COCTOARMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Tel
but6mmoreka [IOK
31 Mexarueckoe nsuienne 3 1 https://m.edso0.ru/7f416194
3.2 WNueprus, macca, IIOTHOCTh 4 1 1 but6mmoreka [IOK



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

https://m.edsoo0.ru/7f416194

bubmunoreka LIOK

3.3 Crna. Bugsr cun 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJlaMHM, )KUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.2 Jlanenue xKuaKoctn S 1 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 ATmocepHoe napneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTU U T'a3a Ha IOTPYKEHHOE 7 1 3 bubmmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3znea S. Pabora u MOIIHOCTB. JHEPrus
bubmunoreka LIOK
51 PaGota u mommoCTE 3 1 https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
5.2 HpocThie mexanm3MbI S 1 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
53 Mexanuueckas sueprus 4 1 1 https://m.eds00.ru/7f416194
Hroro no pazueny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6.5 12



https://m.edsoo.ru/7f416194
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8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMpOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUS
. bubmoreka [IOK
11 (CTpoenne u CBOHCTBA BeIICCTB ! https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
12 Tertosbie npouecch! 21 L ° https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3nes 2. DinekTpuyecKue M MATHUTHBIC SIBJICHHSA
DIIEKTpUYECKUE 3apsabl. 3apsyKEHHBIE T bubmmoreka [JOK
2.1 . 7 1
1 X B3aUMOJEHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 [ToCTOSITHHBIN STIEKTPUIECKUNA TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
23 Martiriibie ABIeHHS 0 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 DJIeKTPOMATHHTHAS HHIYKINHA 4 1 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 145



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
11 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €T0 10 1 bubmunoreka LIOK
' OIMCAHUS https://m.edso0o.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1. 1
3 3aKOHEI COXpAHCHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJHBI
Bbubmunoreka LIOK
21 Mexanieckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 M .3 8 1 3
CXAHHHICCIUE BOIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
DIIEKTPOMAarHuTHOE MOJE U bubmmoreka [JOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 Bu6muotexa [JOK



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

bubmunoreka LIOK
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 5. KBanToBble siBJIeHUS
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 https://m.edsoo.ru/7fA1a4a6
but6mmoreka [IOK
52 CTpOCHHE ATOMHOIO AApa 0 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 S nepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4aé
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
[ToBTopenue u 0000IIEHUE CONEPIKAHUS bu6bnuorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKIMOHEpHOE 0OIIIECTBO
«3marensctBo «lIpocBemenre»

» ®usuka: 7-i kiacc: 6a30BbIid ypoBeHb: yueOHUK, 7 knacc/ [leppimkun U.M.,
NBanoB A.U., Axunoneproe o6mectBo «M3narensctBo «IIpocsemenne

» dusuka, 9 knacc/ [lepoimkua A.B., ['yrauk E.M., OG11ecTBO ¢ orpaHMuYeHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiiectBo «M3aaTenbcTBo

((HpOCBGHIGHI/IC»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Pabouas Tetpaas no ¢usuke: 7 kiacc: k yueOuuky A.B.Ileprrukuna «dusuka. 7
kiaccey. ®I'OC (x HoBomy yueOHuky) / A.B.Ilepobimikun; coct. I'.A.JloH1oBa. — 2-
e u3., nepepad. M nom. — M.: UznarensctBo «DK3aMen», 2016

Tectel o pusuke. 8 knace: k yueOHuky A.B.Ileppimkuna «dusznka. 8 i/
A.B.Ueborapesa. — 8-¢ u3z., mepepad. u gom. — M.: M3gaTenbcTBo «IK3aMeny,
2014

Tector mo ¢pusuke. 9 knace: k yaueOnuky A.B.Ileppimkuna, E.M.I'yTHUK
«Duzuka. 9 x1.» GI'OC (k HoBoMy yueOHuky)/O.M.I'pomuieBa. — 9-e uzs.,

nepepad. u jnom. — M.: UznarenbcTBo «OKk3amen», 2017



U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

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