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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO 00IIEro 0Opa30BaHMs COCTABICHA HA OCHOBE MOJIOKEHUI
U TpeOOBaHWI K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM ypPOBHE OCHOBHOW 00pa30BaTENbHOM MPOrpaMMBbl,
npencrasieHHbix B PIOC 00O, a Ttaxke ¢ yu€ToM QenepanbHOl pabodell mporpaMMbl BOCHHTAHUS U
Konuenuun npenoaBanus yueOHoro npeamera «@usnkay.
Copepxanue mporpamMmbl 10 (HU3UKE HampaBlieHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYaOUINXCS M OPraHM3aLUI0 U3ydeHHsT (PU3UKU Ha JESTEIbHOCTHONH OocHOBe. B mporpamme
no (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu Tpeboanuit @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM UM METalpeAMETHBIM pe3yibTaTaM OOydYeHHsI, a TaK)Ke MEKIPEIMETHBIC CBSI3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHusl.
[Tporpamma 1o ¢u3HKe yCTaHABJIMBAET paclpeesieHue ydeOHOro MaTepuaia mo rojgam oOydeHus (1o
KJjlaccam), IpeylaraeT MpUMEPHYIO MOCIEI0BATEIbHOCTh U3YUEHUsS! TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
MIPEIMETHOTO COAEpKaHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEN 00ydaromuxcs.
[IporpamMma no ¢usuke pa3paboTaHa c 10 OKa3aHUS METOJANYECKON MOMOIIM YYUTEN0 B CO3/IaHUU
paboyeil mporpaMMbl 10 y4eOHOMY MTPEIMETY.
duzrka SBISETCS CUCTEMOOOPA3YIONINM Il €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY
¢buznyeckue 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUN, U3ydaeMbIX XUMHEH, OHOJIOruel, acTpoHOMuUei
u usznyeckoit reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa, MIPEI0CTaBIsIeT Hanbosee
sICHbIE 00pa3Ibl MPUMEHEHUS HayYHOTO METO/a MO3HAHUS, TO €CTh CII0CO0a MOIYyYEHHsI TOCTOBEPHBIX 3HAHUIN
0 MHUpe.
Onna W3 rIaBHBIX 3a7a4 (U3MYECKOTO O0pa3oBaHUS B CTPYKType OOIIEro oOpa3oBaHUS COCTOUT B
(bopMHUPOBaHUN €CTECTBEHHO-HAyYHON T'PAaMOTHOCTH U MHTEpECa K HAyKe Y 00yJaronuXcs.
N3yuenne ¢u3ukn Ha 6a30BOM YpOBHE NpPENIOJAaraeT OBJAJAECHUE CIEAYIOIIMMU KOMIIETEHTHOCTSMH,
XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:
eHayuHO 0OBSACHATDH SIBIICHMS;
® OLIEHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIE0BAHUS;
® UHTEPIIPETUPOBATh JAaHHBIE M MCIOJIb30BaThb HAay4dHbIE [OKa3aTeIbCTBA JUISL IOJY4YEHUS
BBIBO/IOB.
Ienn wn3yyeHuss QU3MKUM HA ypOBHE OCHOBHOIO oOmiero obOpa3oBaHus ompeneneHsl B Konuenuuun
npernojaBaHus yueOHoro npeaMera «@Pusnka» B 00pazoBaTenbHbIX opraHuzanusax Poccuiickoit @enepanum,
peanu3yolMX OCHOBHbIE 0O0lIe00pa3oBaTebHble NPOTpaMMbl, YTBepkAEHHOW pemenueM Kosuterun
MunuctepctBa npocserienus Poccuiickoit @enepanyu (mporokon oT 3 aekadpst 2019 r. Ne [1K-48H).
eaun n3yyeHus PpU3uKM:
e IproOpeTeHre UHTEpeca U CTPEMIICHUs 00yJaloIUXCs K HAyYHOMY U3Y4YEHHUIO IPUPO/Ibl, PA3BUTHE UX
UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®pa3BUTHE NPEACTABICHUNH O HAyyHOM MeETOJ€ IO3HaHWA U (OPMHUPOBAHME HCCIIEIOBATEIBCKOIO
OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSM;

¢ hopMUpPOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HM3y4yeHHs OCHOB CTPOEHHsS MaTepuu M
(byHaMEHTAJIbHBIX 3aKOHOB (PM3UKHU;

¢ hopMupOBaHME MPECTABICHUN O PO (PU3MKU I Pa3BUTUS JPYIHX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTUH;

®pa3BUTHE NPEJCTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccCHOHAIBHONW AeATeNbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJAJIbHEHIIEeMY 00YUYEHHUIO B 3TOM HAIIPaBIICHUH.

JlocTikeHre S3TUX Leled MporpamMmbl Mo (U3MKE Ha YpOBHE OCHOBHOIO o00Imero oOpa3oBaHuUs
o0ecreunBaeTcsl pelIeHneM CIeIylonnX 3a1ay.



.HpI/IO6peTCHI/Ie 3HAHUHA O JAUCKPCTHOM CTPOCHHUH BCIICCTBA, O MCXAHUYCCKUX, TCIUIOBLIX,
QJICKTPUYCCKHUX, MATHUTHBIX 1 KBAHTOBBIX ABJICHUAX
e IpHOOpEeTEeHNE YMEHUW OMHCHIBATE U OOBACHATH (U3MUYECKUE SBICHHUS C HCIOJIb30BAaHUEM
MOJIyYCHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEIICHHS IMPOCTCUITUX pacUYETHBIX 3a/ad C HWCIOJIb30BAHUEM (PHU3UICCKHX
MO[[GJIGﬁ, TBOPYCCKUX U MMPAKTUKO-OPUCHTUPOBAHHLIX 3a1a4;
e pa3BUTHE YMEHMM HaAOII0JaTh MPUPOAHBIE SBJIECHUS U BBIINOJHATH OIBITHI, Ja0OpaTOpHble PabOTHI U
OKCIICPUMCHTAJIBHBIC UCCICAOBAHUA C UCIIOJIBb30BAHUEM U3MCPUTCIIBHBIX HpI/I60pOB;
® OCBOGHHE MPHEMOB paboTHl ¢ MH(pOpMaImeld (pu3ndeckoro cojiepKaHus, BKIOYas WHPOPMALHUIO O
COBPEMCHHBIX JOCTHKCHUAX (1)I/ISI/IKI/I, AHAJIN3 U KPUTUYCCKOC OLICHUBAHUC I/IHq)OpMaHI/II/I;
®3HAKOMCTBO cO cdepamu mnpodeccuoHaTbHON JCSITENBHOCTH, CBA3AHHBIMH C (QU3UKOH, U
COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUKCHUAX (1)I/ISI/I‘-I€CKOI\/'I HayKH.
Ha nsyuenue gusuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHusi OTBOAUTCS 238
JacoB: B 7 Kiacce — 68 gacoB (2 vaca B Helleno), B 8 kitacce — 68 gacos (2 vaca B Heneno), B 9 kimacce — 102
Jaca (3 qaca B HEJZIEII0).

[Ipennaraempiii B mnporpamme no (u3MKe MepedyeHb JIabopaTopHbIX pabOT M  OMNBITOB HOCHUT
peKOMeHAaTeNbHBINA XapaKTep, YUUTEb JAeTIaeT BHIOOp MPOBEIEHUS J1a00paTOPHBIX PadOT U OIBITOB C YYETOM
UHIUBUAYAIBbHBIX OCOOEHHOCTEH 00Yy4aroImMXcs, CIUCKAa SKCIEPUMEHTANbHBIX 3aJaHHi, MpeliaraeMblX B
paMKax OCHOBHOTI'O FOCY/IapCTBEHHOIO K3aMeHa 10 (PU3HKe.

COJEPKAHUE OBYYEHMUSA

7 KJIACC

Pa3znen 1. ®usnka v €€ poJsib B NO3HAHUM OKPY:KAOUIEro MUPA.

®uszuka — Hayka o mpupoje. fABieHus npuponabl. OU3nUecKue SBICHUS: MEXaHUYECKHE, TEIIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnyeckue BenuuuHbl. M3mepenne ¢uzumdeckux BenuduH. Dusmdeckue npuOopsl. [lorpenrHocTh
u3MepeHuil. MexayHapoHas cUCTEMa €IUHUIL.

Kak ¢u3mka u apyrue ecTecTBEHHbIE HAyKM H3YYarOT IPHUPOSy. ECTEeCTBEHHO-HAydyHBI METO.
MMO3HAHMS: HAOJIIOICHHE, MIOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMIKEHUE THIOTE3, SKCIEPHUMEHT TI0 MPOBEPKE
rUInoTe3, 00bsICHeHHE HaOmoaaeMoro sBiieHus. OnrcaHnehu3nIeCKUXIBICHUN C TTOMOITLIOMOICIICH.

Hemoncmpauuu.

1. MexaHuuyeckue, TeIIOBbIC, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbBIC SIBJICHUS.

2. ®usnueckue mpuOOPHI U MPOLEAypa MPSMBIX U3MEPEHUN aHATIOTOBBIM U IU(PPOBBIM TPUOOPOM.

Jlabopamopnuviepadomul u onvimel.

Omnpenenenue MeHbl JSJICHHS KTl HK3MEPUTEILHOTO Iprbopa.

N3mepenuepaccTostHuil.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENa.

Onpenenenrepa3zMepoOBMAaIIbIXTEI.

N3mepenune Temneparypsl Py MOMOILH KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYpPHI.
[IpoBenenue ucciaenoBaHus MO TMPOBEPKE THUIIOTE3bl: JAIBHOCTh MOJETA IIAPUKA, IMYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIbIIIE, YeM OOJIbIIE BHICOTA TYCKA.

Paspean 2. IlepBoHavyanbHbIe CBeJleHUSI O CTPOCHNH BelleCTBA.
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CtpoeHnue BemecTBa: aToMbl U MOJICKYJIbI, UX pa3Mepbl. OMbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BeIllECTBA.

JIBmxenue yactull BemiecTBa. CBsI3b CKOPOCTH JIBHXKEHHMS YacTHI] ¢ Temrieparypoil. bpoyHoBckoe
nBrkeHue, nuddysus. BzanMoaelicTBHe YacTUIl BEIIECTBA: MPUTSHKCHUE U OTTAIKHUBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHE Ta30B, KUIAKOCTEH M TBEPIBIX (KPUCTALTUYECKUX) TEI.
B3anMocBsI3b MeXy CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYIISIPHBIM
ctpoeHueM. OCOOCHHOCTH arperaTHBIX COCTOSIHUHUBOIBI.

Jemoncmpayuu.

1. HaOGmonenne GpOyHOBCKOTO JABMKEHHS.

2. HaGmronenue nuddys3un.

3. HaOmronenue siBjeHUMN, OOBSCHAIOMINXCS MPUTHKEHUEM WJIH OTTATKMBAHUEM YaCTHUII BEIIECTBA.

Jlabopamopusvie padomot u onvimel.

1. Ormenka quamerpa aToMa METOJIOM PsJIOB (C UcToJib30BaHuEM (oTorpaduii).

2. OneITHI 110 HAOTIOJIEHUIO TETNIOBOTO PACIIMPEHUS TA30B.

3. OneITHI IO OOHAPYKEHUIO IEUCTBHS CHJI MOJIEKYIISIPHOTO MPUTSDKECHHUS.

Paznea 3. /IBu:keHue U B3auMo/ieiicTBUe TeJl.

Mexanudeckoe aBmxkeHue. PaBHomepHOoe u HepaBHOMepHOE ABwKeHne. CKopocTh. CpemHssi CKOPOCTh
MIPU HEPABHOMEPHOM JBIKEHUU. Pacu€T myTH u BpeMeHHU JIBIKEHUS.

SlBnenne wHepuMH. 3aKOH WHEpUMH. B3amMoneicTBUE Tesl Kak MNpUYMHA W3MEHEHHS CKOpPOCTH
NBIKEeHUs Tel. Macca kak mepa uHepTHOCTH Tena. [1noTHocTh BemecTBa. CBS3b MIIOTHOCTH C KOJUYECTBOM
MOJIEKYJI B €IMHUIIC 00BhEMA BEIIECTRA.

Cuna kak xapakTepucTHKa B3auMoJiercTBus Teil. Cuia ynpyroctd u 3akoH ['yka. M3mepenue cuibl ¢
MIOMOIIBIO AMHAMOMETpA. SIBiIeHue TAroreHus u cuia TsokecTH. Cuila TSDKECTH Ha OpYrux IuiaHerax. Bec
tena. HeBecomocth. CnokeHUE CHII, HANpaBJEHHBIX MO ONHOM mpsamoil. PaBHonelctByromas cwi. Cuia
TpeHus. TpeHue CKONIbKEHNS U TpeHne Mokos. TpeHne B pupoie U TEXHUKE.

Hemoncmpayuu.

Habmonenne MexaHu4eckoro JBMKEHUS Tela.

N3mepenne ckopocTy NpsSMOJIMHENHOTO IBUXKEHHUS.
Habmronenue siBjaeHUs] HHEPIUU.

Habmronenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TEJI.
CpaBHeHME MacC N0 B3aUMOJCHCTBUIO TEJL.

AN S

CioxeHue cuil, HalpaBJICHHbBIX MO0 OJHOW MPSIMOA.

Jlabopamopnwie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBMIKEHHUs (IIapHUKa B JKUJIKOCTH, MOJICIH JICKTPUYECKOTO
aBTOMOOWJIS M TaK J1ajee).

2. Ompenenenue cpeHel CKOPOCTH CKOJIBXKEHHs OpyCKa WM IIapHKa 10 HAKIOHHOW MIOCKOCTH.

w

OmnpeneneHne IWIOTHOCTH TBEPJOTO Tea.
4. OrBIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTshkeHUs (JeopMaliui) Npy>KMHbI OT MPHUIIOKEHHOM
CHJIBI.
5. OnbITBI, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI TPEHHUS CKOJIBKEHMS OT BEca Tela M XapakTepa
COIPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBnenne TBEPABIX TeJl, AKUAKOCTEH H Ia30B.

Hasnenue. CiocoObl YMEHBIICHUSI U YBEIUYEHUs JaBiieHus. JlaBieHue rasa. 3aBUCUMOCTb JIaBJIECHUS
raza or oObéma, Temmneparypsl. Ilepenaua naBiaeHus TBEPABIMU TeJaMHM, >KUIKOCTAMH M ra3aMH. 3aKOH
[MTackans. [IlHeBMaTHUecKue MalIMHBI. 3aBHCHUMOCTB JABJICHMS XKHUJKOCTH OT TIyOWHBI. ['mapocrarmueckuit
napazgokc. Cooburaromuecst cocyapl. [ MapaBanueckie MexaHu3Mbl.



Atmocdepa 3emsn u atMmocepHoe mnaBneHue. IIpuumHBI CylIeCTBOBAHUS BO3IAYLIHONH O0O0JIOUKH
3emnu. OnsiT Toppuueniu. M3mepenue aTMocdepHOro JaBiieHUs. 3aBUCHMOCTh aTMOC()EPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEM MoOps. [Ipubopsl s u3MepeHus: aTMochepHOro 1aBICHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeJo. BriTankuparomas (apxumeoBa) cuiia. 3aKOoH

Apxumena. [naBanueren. Bo3ayxomiaBanue.
Jemoncmpayuu.
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3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBineHUs )KUIKOCTBIO U Fa30M.

CooOmarormuecst COCY/Ibl.

I'mppaBnnueckunii npecc.

[IposiBnenue aelicTBUsia TMOC(EPHOTO JIaBICHUS.

3aBUCUMOCTD BBITAJKUBAIOIIEH CHIIBI OT 00bEMA TOTPYKEHHOM YaCTH TeJa U TUIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITATKUBAIOIIEH CHJIbI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHMs TeN: IUIABAHWE WM TOTPYKEHHE TEJI B 3aBUCUMOCTH OT COOTHOIICHHUS
IUTOTHOCTEW TeJIa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimel.

1.
2.
3.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJIe OT 00bEMa NOTPYKEHHOM B )KMJIKOCTh YaCTH TeJa.
Ornpenenenre BBITAIKUBAIONIEH CUIIBI, JEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B )KUJIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIBbI, JEHCTBYIOIIEH HA TEJNO B JKUJIKOCTH, OT MACChI
Tena.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKMBAIOIICH CHIIBI, JEHCTBYIOIIEH Ha TEJNO B
AKHUJKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIAKOCTb YACTH T€JA U OT INIOTHOCTHU >KUJKOCTH.
KoHcTpynpoBaHue  apeoMerpa MIM  KOHCTPYHPOBAaHME  JIOAKM M OIpEAclieHHue €€
TPy30MOABEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTB. JHEPrUs.

Mexanuveckast pabota. MOIIHOCTS.

[Ipoctbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmio paBHOBecHs phluara.
[Ipumenenune mnpaBuiia paBHOBecHUs pblyara K Onoky. «3oyotoe mpaBuwio» wMmexaHuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannyeckass »Heprusi. KuHernueckas u mnoTeHUManbHas sHeprus. l[IpeBpaieHue ogHOro BHIA
MEXaHUYECKOM 3HEepruu B Jpyroil. 3aKOHCOXPAHEHUSAIHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1.

[TpuMephImpOCTHIXMEXaHHU3MOB.

Jlabopamopnul epabomel u onvimel.

1.

2.
3.
4.
8 KUIA

Omnpenenenue pabOThl CHUJIBI TPEHHUS NPU PABHOMEPHOM JBIMKEHHM Tejla 10 TOPU30HTAIbHOU
IIOBEPXHOCTH.

HccnenoBanueycnoBuiipaBHOBECUIpbIYAra.

N3mepenune KII/ HaKIIOHHON MJIOCKOCTH.

N3yyenue 3aK0Ha COXpAHEHUSI MEXAaHUYECKOM SHEPTUHU.

CC

Pa3nen 6. TenjioBbie IBJICHUS.
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIAPHO--KUHETUUECKOW TEOPUU CTPOEHHUs BenlecTBa. Macca u pa3mepsbl
aTOMOB M MOJIEKYJI. OTbITHI, MOATBEPKAAI0IINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOpUH.



Mogenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSIHUM BemecTBa. Kpucramnnueckue u amopdHbie
tena. OOBsICHEHHWE CBOMCTB Ta30B, >KUAKOCTEH M TBEPABIX TN HA OCHOBE IMOJIOKEHHH MOJEKYISPHO-
-KUHETH4ecKoi Teopun. CMaunBaHueE U KalWLISPHbIE sBJIEHUA. TemIoBoe pacliupeHue 1 coxaTue.

Temnepatypa. CBsA3b TEMIIEPATYpPhl CO CKOPOCTBHIO TEIIJIOBOTO JIBWKEHUS YacTULl. BHYTpeHHss sHeprus.
CriocoObl U3MEHEHMSI BHYTPEHHEH AHEPrUM: TeIUIoNepeaaya U coBepuieHne padboThl. Buasl teronepenauun:
TEIIONPOBOJHOCTh, KOHBEKIIUS, U3JIyUYCHUE.

KomnyectBo TemnoTel. YienpHas TEIIOEMKOCTh BemlecTBa. TermaooOMeH M TEIUIOBOE PaBHOBECHE.
VYpaBHeHnue TemnoBoro Oananca. [lnaBiaeHue u oTBepieBaHNEe KPUCTAINIMYECKUX BELECTB. Y AeIbHAs TEII0Ta
mnaBnenus. [lapooOpaszoBanue u kouaeHcanus. Mcnapenne. Kunenue. Y neiapHas TerioTa napooopa3oBaHus.
3aBHCHMOCTB TEMIIEPATYPHI KUIICHHUS OT aTMOC(HEPHOTO TaBJICHUSI.

BrnaxnocTs Bo3ayxa.

DHeprus ToIIuBa. Y ieibHasl TEMJI0Ta CTOPAHHUSL.

[Tpunnumner padoTe! TemnoBeix asurateneit K1/ rermoBoro neuratens. TeroBsie IBUTAaTEIN U 3aUTa
OKpYKarolenl Cpeibl.

3aKOH COXpaHEHMsI U MIPEBPALLEHHs SHEPTHUH B TEIUIOBBIX IpOIECcCaXx.

Hemoncmpayuu.

HaGnronenne 6poyHOBCKOTO BIKEHUS.

Ha6mronenue quddysun.

Habmonenue siBiaeHn cMadBaHUS M KaMWJUTSIPHBIX SIBJICHUH.

Habnronenue TemioBoro pacuimpeHust Tell.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBunan 3MepeHust TeMnepaTypsl.

Buasl Tenonepenayu.

OxnaxkJIeHue Mpy COBEPIIEHUHU PaOOTHI.

Harpesanue npu coBepiieHH pabOThl BHEUTHUMH CHUITAMH.
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. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmonenune xunenus.

. Habmonenue nocrosiHcTBa TeMIIEpaTyphl MPU TUIaBICHUH.

13. Moenu TEIUIOBEIX ABUTATEIIEH.

Jlabopamopnwie padbomul u onvimel.

1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO HPUTSKEHUS.

[
N

OnBITH IO BbIpalllMBaHWIO KPUCTAJLJIOB HOBapeHHOfI COJIM WJIM Ccaxapa.

3. OnpIThI 110 HAOTIOICHUIO TEILIOBOTO PACIIMPEHHUS I'a30B, KUAKOCTEH M TBEPIBIX TEI.
4. Onmnpenenenue AaBleHUs BO3yXa B OalsioHE HINPHUIIA.
5. OmbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh JAaBJICHUS BO3[AyXa OT €ro 00bEéMa U HAarpeBaHHs WU

OXJIQXKICHHSL.

6. IlpoBepka rumoresbl JMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA KHJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

7. HaOnronenue n3MeHEHMsI BHYTpEHHEM »HEpPruu Tena B pe3yibTare Terulonepenaud U palboThl
BHEIIHUX CUIL

8. MHccrnenoBanue siBiieHHs TEIUIOOOMEHA MPU CMELIMBAHUU XOJIOJHOM U ropsiueit BOJbl.

9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM MNpH TemaooOMEHe ¢ HarpeTbiM
METAJUIMYECKUM LIUIIMHAPOM.

10. OnpeneneHneyAeIbHONTEINIOEMKOCTUBEILECTBA.

11. MccnenoBanue npoiiecca nCnapeHusl.

12. Onpenienenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.



13. Onpenenenue yeiabHOM TEIIOTHI IIJIaBJICHUS JIbJA.

Paznes 7. diekTpryeckne 1 MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. JBa pona anekTpuueckux 3apsiioB. BzauMoneiicTBHE 3apsDKEHHBIX Tel. 3aKOH
KynoHna (3aBUCMMOCTb CHJIBI B3aUMOJECHCTBUS 3apsKEHHBIX T€J OT BEJIUYMHBI 3apsAJ0B U PACCTOSIHUA MEXIY
TeJIaMu).

Onexktpuueckoe rmoJsie. Hampspk€HHocTh — anekTpuueckoro  mois. Ilpunnun — cymepno3unuu
AJIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snexTpuuyeckux 3apsaoB. OJEMEHTApHBIM diieKTpuueckuil 3apsn. CrpoeHue aroma.
IIpoBOIHUKY M TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO0 3aps/ia.

DneKTpUUYECKU TOK. Y CIIOBUS CYIIECTBOBAHMSI AIEKTPUUECKOTO TOKA. MICTOUHHMKHM MMOCTOSIHHOTO TOKA.
JIefcTBUS 3IIEKTPUUECKOTO TOKa (TEMJI0BOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B JKUAKOCTAX U
razax.

Onexktpuueckass 1enb. Cuna Toka. Oiekrpuueckoe HampsbkeHue. CoNpoTHBIEHHE IPOBOJHHKA.
VYnensHOE compoTHBiIEHHE BemiecTBa. 3akoH Oma juig yuyactka 1enu. [locienoBarensHoe W mapanjenbHOe
COEIMHEHUE NMPOBOTHUKOB.

PaGora u MomHOCTh 3nekTpuyeckoro Toka. 3akoH JDxkoynas—JleHua. OnexTpuyeckue Lenu U
MOTpeOUTENH dNEKTPUUEcKOr sHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThHl. B3auMoielicTBME MMOCTOSIHHBIX MAarHUTOB. MarHuTHoe noJjie. MarHuTHOE MoJje
3eMiIM M €ro 3HadyeHue s ku3HH Ha 3emuie. OmblT Opcrena. MarHUTHOE MOJIe AJIEKTPUYECKOTO TOKA.
[IpuMeHeHHe »SIEKTPOMAarHuTOB B TexXHHKE. JIeficTBHE MAarHMTHOrO IOJIA Ha TPOBOJHUK C TOKOM.
DeKTpoABUTaTeNh MOCTOSSHHOTO TOKa. Vcrosib30BaHMe 3EKTpOJABUraTele B TEXHUYECKHX YCTPONCTBAX U
Ha TPaHCIOPTE.

OnbiTel Dapanes. SBieHHe 3IEKTPOMArHUTHOM HHAYKUMHU. [IpaBuio JleHma. DiekTporeHeparop.
CriocoObl MosTyyeHHsl MEKTPUUECKON IHEPTUU. DIIEKTPOCTAHLUU HAa BO30OHOBIISIEMbIX HCTOUHUKAX YHEPTHUH.

Hemoncmpayuu.

DIIEKTPU3AIUATEIL.
JIBa poza JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPsKEHHBIX TEll.
YCTpolcTBO M ACMCTBUERIEKTPOCKOIIA.
DNEeKTpOCTaTUYECKATUH TYKLIHS.
3aKOHCOXPaHEHUAIEKTPUIECKUX3aPsI0B.
IIpoBOIHUKY U TUDIIEKTPUKH.
MonenpoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKUIIOCTOSIHHOTOTOKA.
J1eCTBUARIIEKTPUYECKOTOTOKA.

. DIEKTPUYECKUNUTOK B KHUIKOCTH.

. 'azoBbIitpaspsi.

. I3MepeHnecIIbITOKaaMIIEpMETPOM.

. I3MepeHnesneKTpuuecKOroHapsHKEHUABOIBTMETPOM.

. PeocTat n marasuHCOnpoTHBIICHUN.

. B3aumo1eficTBUENOCTOSTHHBIXMarHUTOB.

. MoziennpoBaHue HEBO3MOXKHOCTH Pa3/IeIICHUs ITOJIFOCOB MArHUTA.

O Nk wWwNRE
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. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneITOpcrena.

. MarauTHoenoJyieToka. DJIEKTPOMAarHur.

. JleficTBH€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.

. DIIEKTPOABUTATEIBIIOCTOSIHHOTOTOKA.
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22. HccrnenoBaHUESBICHUAIIEKTPOMAr HATHOMUH YKL U.

23. Onsitei®apanes.

24. 3aBUCUMOCTb HaIIPABJICHUS UHAYKIIMOHHOIO TOKA OT YCJIOBHM €r0 BOSHUKHOBEHHUS.

25. DIIEKTPOTreHEpPaTOPIOCTOSIHHOTOTOKA.

Jlabopamopnviepadomul u onvimel.

OnpIThI 10 HAOTIOACHUIO IEKTPU3ALMH TEJ UHIYKIUEH U IPU CONPUKOCHOBEHUH.

HccnenoBanue neicTBUS JIEKTPUUECKOTO M0JI HAa IPOBOJAHUKYU U TUIIEKTPUKU.

C6opka u mpoBepka pabOThI AMEKTPHUECKON ST MOCTOSTHHOTO TOKA.

W3mepenue u peryinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHUEHANPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpA U

HaIpsDKEHUS Ha PE3UCTOPE.

7. OmnbIThl, 1EMOHCTPUPYIOIIME 3aBUCHMOCTh 3JIEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHHUKA OT €ro
JUIMHBI, IJIOLAAN TOTIEPEYHOT0 CEUEHUs U MaTepuana.

8. IlpoBepka npaBuia CIOKEHUS HANPSHYKEHUM MPHU MOCIEI0BAaTEIbHOM COEMHEHUHN JABYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Jjsl CHJIbI TOKA MPU NapauIeTbHOM COEIMHEHUHU PE3UCTOPOB.

10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.

11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

oukwnNeE

12. UccnenoBaHue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT Halps>KEHUs Ha Hell.

13. Onpenenenune KII/[ HarpeBaTens.

14. UccnenoBaHue MarHUTHOTO B3aUMOJIEMCTBUS MOCTOSIHHBIX MarHUTOB.

15. V3y4yeHre MarHUTHOTO TOJISt IOCTOSTHHBIX MAarHUTOB MPH UX 00bETMHEHUU U Pa3/ICJICHUN.

16. UccnenoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3aUMOICUCTBUS KaTyIIKA C TOKOM U MarHuTa oT
CHJIBI TOKA U HaPaBJICHUS TOKA B KAaTYIIKE.

18. V3ydeHue AeicTBHSI MAarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.

19. KoncTpynpoBaHue u u3ydeHue padoThl 3J€KTPOABUTATENS.

20. Usmepenune KIIJI anekTpoaBuraTeibHOMYCTaHOBKH.

21. OnbITHl MO HCCIEAOBAHUIO SIBICHUS JJIEKTPOMArHUTHOM MHIYKIIMU: HUCCIIEJOBaHHE H3MEHEHUi
3HAYEHUS U HANPaABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zngen 8. Mexannueckue siBJICHHUS.

Mexannyeckoe — aBwkeHue. MarepuanpHas — Touka. CucremMa  orcuéra.  OTHOCHTENIBHOCTH
MEXaHUYECKOTO JBWXKEeHUsA. PaBHOMepHOEe INpsAMOJIMHENHOE IBMKEeHHE. HepaBHOMepHOE NpSIMOIMHEWHOE
nBrkeHue. CpenHsas U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JBHKEHUU.

Yckopenue. PaBHOyckopeHHOe IpsiMoinHeiHoe nBmxeHne. Coboanoe najgenue. Onpitel ["anuies.

PaBHOMepHOe nBMXEHHE O OKpYXHOCTH. [lepnon um uactota oOpamieHus. JIuneiiHas M yrioBas
CKOpOCTH. LIeHTpOCTpEMUTENIEHOE YCKOPEHUE.

ITepBbiit 3akoH Hprorona. Bropoit 3akon Herorona. Tpernii 3akon Herotona. [IpuHuun cynepno3unuun
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuila TPEHUS CKOJIBKEHUsS, CHJIa TPEHUsS MOKOs, APyTHe
BHJIBI TPCHHUSL.

Cuna TSKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpeHHe CBOOOTHOrO majeHus. [IBrkeHue IiaHeT
Bokpyr CousHna. IlepBast kocMudeckast ckopocTb. HeBeCOMOCTh U eperpy3KH.



PaBHOBecne wmatepuanbHONW TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEPHOTO Tenma C
3aKpEIUIEHHON OCBIO BpaleHus. MoMeHT cuibl. LeHTp TsokecTu.

Nmnynbe Tena. U3menenue umnynbca. UMnynbe cuiibl. 3aKOH COXpaHEHUsI MMITylbca. PeakTuBHOE
JIBUKEHHUE.

Mexannueckast pabota U MoOIIHOCTh. PaboTa cmi TspKeCTH, YNnpyrocTtH, TpeHus. CBs3b DHEPTUU H
pabotel. [loTeHnManpHast PHEPTUsl TeNa, MOJHATOTO HAJ MOBEPXHOCTHIO 3eMid. [loTeHImanpHas >HEPrus

CKaToOM [PY>KUHBI. Kunernueckas JHEprus. Teopema 0 KMHETUYECKOU JHEPIUu.
3aKOHCOXpaHEHUSIMEXaHNYECKOMIHEPT UH.
Jemoncmpayuu.

1. HaOmromeHue MeXaHU9IeCKOTO JIBIKEHUS Tella OTHOCHTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MMyTE€Hl M TPACKTOPUM JBIKEHUSI OJTHOTO M TOTO >K€ Tela OTHOCHUTEIBHO Pa3HBIX Tell
oTcUéra.

H3Mepenne CKOpoCTH U yCKOPEHHUS IPSIMOJTMHENHOTO IBUKEHUS.
HccnenoBanmenpu3HakoBPaBHOYCKOPEHHOTOIBHKECHHUSI.

Halnronenue nBukeHus Teaa o OKpy>KHOCTH.

o ukw

HaGnronenne MexaHWYECKUX SIBIICHWM, MPOUCXOMSIIMMX B cucTeMe oTcuéra «Temexka» mpu eé

PaBHOMEPHOM M YCKOPEHHOM JBMKEHUU OTHOCUTEIHLHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTH YCKOPEHHsI TeJia OT MAcChl TeJla M ICUCTBYIONICH Ha HETO CHUIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOICHCTBUU TE.

9. H3meHeHue Beca Tena Mpu yCKOPEHHOM JIBHKCHUU.

10. Ilepenavya nmnynabpca Mpu B3aUMOAEUCTBUH TEIL.

11. TIpeoOpa3oBaHus YHEPTUH TTPH B3aUMOICHCTBHUH TEJI.

12. CoxpaHeHHe UMITYJIbCa TPU HEYIPYTrOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIysbca Mpu aOCOIIOTHO YIPYTOM B3aUMOICHCTBUM.

14. HaGmroieHuepeakTHBHOT O IBMKCHUS.

15. CoxpaHeHrne MEXaHUYECKOHN YHEPTHUU TTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHnEe MEXaHUYECKOM YHEPTUHU IIPU JABUXKEHHUH TeJla 01 JEHCTBUEM MPYKHUHBI.

Jlabopamopnuviepadomut u onvimel.

1. KoHcTpyupoBaHue TpakTa A pa3roHa M JajJbHEHIIEr0 pPaBHOMEPHOTO JBMXKEHHS LIApUKa WIIH
TEJIEKKH.

2. OrmpeneneHue CpeaHE CKOPOCTH CKOJIbKEHHS Opycka WJIM JIBIXKEHHUS HIapuKa 0 HAKJIOHHOMN
IIJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHUs Tella IPU PABHOYCKOPEHHOM JABMKEHUU 110 HAKIIOHHOM TJIOCKOCTH.

4. UccnegoBaHue 3aBUCUMOCTU MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBIKEHUHU 0€3 HavyaabHOU
CKOPOCTH.

5. IIpoBepka THUMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JIBW)KEHMHM O€3 HaualbHOW CKOpPOCTU IYyTH

OTHOCSITCS KaK psJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHU OJUHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT CHIIBI HOPMaJIbHOTO JaBJICHUS.

OnpeneneHnexko’PpPpUIneHTaTPEHNUACKOIbKEHUS.

OrnpeneneHnekECTKOCTUIPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHHUS TMPH PABHOMEPHOM JABM)KEHHUU Tella 1O TOPHU30HTATbHOU

MTOBEPXHOCTH.

10. Ompenenenne pabOTHI CHIIBI YIPYTOCTH TPH MOAbEME Tpy3a C HCIOJIB30BAHUEM HEMOJBIKHOTO U

MOIBIKHOTO OJIOKOB.

© 0N

11. M3ydyeHne3akoHACOXPaHEHUSIDHEPTUH.
Pa3zgen 9. Mexannuyeckue KoJe0aHus U BOJHBI.



KonebarenpHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHHWN: TEPHOJ, 4YacTOTa, AMILIMTYJA.
MaremaTHueCKHi U IPY>KUHHBIA MasTHUKU. [IpeBparienne sHepruu npu KoyiedaTeIbHOM JIBUKCHUH.

3aryxaromue konebanus. BreiHykaeHHbIe KonieOanus. Pe3onanc. Mexanudeckue BOJHBL. CBOHCTBA
MEXaHU4eCKUX BOJH. [IpononbHble U nonepeyHsle BOJIHBL. JJIMHA BOJIHBI U CKOPOCTh €€ pacipoCTpaHEHUS.
MexaHnndeckue BOJIHBI B TBEPAOM TeN€, CEHCMUYECKHUE BOJIHBI.

3Byk. 'pOMKOCTB 3ByKa ¥ BbIcOTa TOHA. OTpakeHnue 3Byka. MH(pa3Byk u yabTpas3ByK.

Jemoncmpayuu.

1. HaOmromenue xoyie0aHuii TeJ Mo ISHCTBUEM CHIIBI TSHKECTH W CHITBI YIIPYTOCTH.
2. HaOnronenue xoneOaHMii rpy3a HA HUTH U Ha TIPYXUHE.

3. HaOnronenue BBIHYX/IEHHBIX KOJIEOaHHUI U PE30HAHCA.

4. PacnpocTpaHeHHe IPOA0JIbHBIX U MONEPEYHbIX BOJIH (HA MOJIEIN).

5. HaGmoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTBHI.

. AKyCTMYECKHUIPE30HAHC.

Jlabopamopnwviepadomut u onvimel.
Ormpenenenre 4aCTOTHI U IEPHOJIa KOJICOaHU MaTeMaTHYECKOTO MasITHUKA.
Omnpenenenre 4acToThl U Mepro/ia KoiaeOaHui Npy>KUHHOTO MasTHUKA.
HccnepoBanue 3aBUCUMOCTH Meproa KoJieOaHWH MOABEIICHHOTO K HUTH Tpy3a OT JIJTHHBI HUTH.
HccnenoBanue 3aBUCUMOCTH MepUoia KoJIeOaHNH MTPY>KUHHOTO MAasiTHUKA OT MacChl Tpy3a.
[IpoBepka He3aBUCUMOCTH TIEPHOIa KOJIeOaHuii rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a.
OMBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHoIa KOJIeOaHW MPYKHHHOTO MasSTHHKA OT MacChl
rpy3a 1 )KECTKOCTU MPYKUHBI.

7. VI3mMepeHHneycKopeHUsiCBOOOTHOTOIaICHHSL.

Pasznen 10. JjeKTpOMATHMTHOE 1OJIE€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE TOJI€. DJIEKTPOMArHuTHbIE BOJHBI. CBOMCTBA 3JIE€KTpOMArHUTHBIX BOJH. [llkana
AJIEKTPOMArHUTHBIX BOJIH. Vcnosb30BaHue 31eKTPOMAarHUTHBIX BOJIH AJIsS COTOBOI CBSI3H.

DJieKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOICTBa’IEKTPOMArHUTHBIXBOJIH.

2. BonHOBBIECBOMCTBACBETA.

Jlabopamopnuviepadomut u onvimel.

1. H3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIUILI0 MOOMIBHOTO TesedoHa.

Paznena 11. CBeToBLI€e SIBJIEHHS.

JlyueBas mopenb cBeta. Mcrounuku cBera. IlpsMonnHeENHOE paclpoOCTpaHEHHE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkaiio. 3aKk0H OTpa)KE€HUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHusi cBeTa. [losiHOe BHYTpeHHEe OTpaKeHHE CBETa.
Hcnosib30BaHKEe OTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.

o wuswWwN

JIunza. Xon J'Iy‘ICfI B nuH3e. OnTuyeckas cucremMa q)OToannapaTa, MHUKPOCKOIIa U TCJICCKOIIA. I'ma3 kak
OIITHYCCKasa CUCTCMA. BJ'II/I3OPYKOCTL " JAJIbHO3OPKOCTD.

Pasnoxxenne Oeioro cBera B CIICKTD. Omnpitel  Hptorona. Croxenue CIICKTpAJIbHBIX HBCTOB.
Z[I/ICHepCI/IHCBeTa.

Jemoncmpayuu.
1. TlpsamoimHelHOEpacIpOCTPaHEHUECBETA.
OTtpaxxeHuecsera.
3. Tlonydenue nzo0pakeHUH B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
4. IlpenomiieHuecBsera.
5. OnTr4ecKuiicBETOBO/I,.



6. Xon ty4eii B cobuparomieii Junse.
7. Xon Jydyed B pacCEUBAIOLICH JIMH3E.
8. [Tlosyyenue n300paskeHUI ¢ TOMOIIBIO JINH3.

[Tpunuun neiictBus oroanmapara, MUKPOCKOIIA U TEIECKOTIA.
10. Mopensriasa.
11. Paznoxxenue 6e10ro cBETa B CIEKT.
12. Tlonydenue OEIOTO CBETA IPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnviepadomul u onvimel.
1. HccrnenoBaHue 3aBUCMMOCTH YIUIa OTPAXKEHUsSI CBETOBOTO JIy4a OT yrjla IaJcHUs.
2. HM3ydeHue xapaKTEpUCTHK M300paKEHUs IPEAMETA B IUIOCKOM 3€pKalle.
3. HccrnenoBanue 3aBUCMMOCTH yIjia IPEJIOMIICHHsI CBETOBOTO Jiyda OT yIVla NAJCHUS HAa T'PAHUILE
«BO3yX—CTEKIJIO».
[Tony4yenue n300paskeHUI C MOMOIIBIO COOMPAOIIEH JTUH3HI.
Onpenenenre (OKYCHOTO pacCTOSIHUS M ONTUYECKON CUIIBI COOMpArOIel JINH3bI.
OnbITHI IO Pa3I0KEHUIO 0EJI0T0 CBETa B CIHEKTP.

No v

OMBITHI 1T0 BOCIIPHUATHIO IIBETA MPEAMETOB MPU WX HAOIIOIEHUN Yepe3 1BETOBBIE (DUITBTPHI.

Pa311e.11 12. KBaHTOBBIE SIBJIEHUSI.

OmnsiTel Pesepdopna u mimanerapuast Mmosenb atoma. Mojens atoma bopa. Mcnyckanue u norinorieHue
cBera aromoM. KBaHTHI. JInHeWUYaThIe CIEKTPBHI.

PannoaktuBHOCTH. Anba-, 6eTa- u ramma-usnydenus. CTpoeHre atoMHoTO sijipa. HykimonHas moiens
aTomHoro siapa. M3otomnsl. PannoaktusHeie npespammenns. [lepuos momypacnaga aTOMHBIX S7EP.

AnepHble peakunu. 3aKOHBI COXPAHEHHUs 3apsi0BOTO M MAacCOBOTO YHMCEN. JHEPrus CBSI3M aTOMHBIX
saep. CBsi3b Macchl U 3HEpTruu. Peakiuu cunte3a u nenenus saep. Mcrounuku sneprun ConHIa U 3BE3.

Snepnas sHepreTuka. JledcTBUS paguoaKTUBHBIX U3TyYEHUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpayuu.

CHeKTpbIU3Iy4eHHUs U MOTJIOIICHMS.
CreKTpblpa3InyHbIXIa30B.

CrnekTpBoaopoa.

Ha6nronenue tpexoB B kamepe Buibcona.
PaGoracu€TunkanoHN3UPYIOIINXU3ITYYECHU .

Perucrpanus usiydeHnus npupoaHbIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnviepadomut u onvimel.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CHEKTPOB U3JIy4EHUS.

2. HccnenoBanue TPEeKOB: U3MEPEHHE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY TyTH (TI0 poTOrpadusim).

3. UsmepenuepaanoakTuBHOTO(OHA.

IHoBTOpHUTEILHO-0000 1AM M OTYJIb.

[ToBTOpUTENBbHO--0000MIAIOUI  MOIY/Ib IpeAHAa3HaueH s CHCTeMaTu3alud U 0000IIeHus
MPEIMETHOTO COJEPKAHUS M OMbITAa NEATEILHOCTH, TPHOOPETEHHOTO MPH M3YyYEHUH BCEro Kypca (U3MKH, a
TakKe s TOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHYy Mo (usuke ans oOydarommxcs,
BBIOpABILIUX ATOT YU4EOHBIH peMer.

[Ipy n3ydyeHnn JaHHOTO MOAYIS PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI JEATEIbHOCTH, HA OCHOBE
KOTOPBIX OO0ECTeYynBaeTCsl NOCTHKEHHE NPEIMETHBIX U METaNpeIMETHBIX IUIAHUPYEMBIX pe3ylIbTaTOB
oOyueHusi, GpopMHUpyeTCs €CTeCTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHHE HAYUYHBIX METOJOB HCCIEIOBAHUS
SBJIGHUW TIPUPOJBI W TEXHUKU, OBJAJCHUE YMEHUSMHU OOBSICHITh (PU3MYECKUE SBICHHS, TPUMEHSS
MOJTy4eHHbIE 3HAHUS, PENIAaTh 3aJa4ul, B TOM YHCJI€ KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

AN S



[IpyHIMNMATBEHO JEATENBHOCTHBIM XapakTep MAaHHOIO pasfeiia pealnusyercs 3a Ccu€T TOoro, 4To

O6yanOH_II/ICCSI BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM MPCAJIaracTCs:

Ha OCHOBC IIOJIYUYCHHBIX 3HAHUHI paciio3dHaBatb W HAY4YHO 00BACHATH (1)I/I3I/I'-I€CKI/I€ SBJICHUA B

OKpYXalollel MpupoJie ¥ MOBCEIHEBHOM KU3HU;

HCII0JIb30BAaTh HAYYHBIC MCTOJbI MCCICAOBAHUA (1)1/13I/I‘ICCKI/IX ﬂBJICHHfI, B TOM YHCJIC I IPOBCPKHU

TAIOTE3 U NNOJYYCHUA TCOPECTUICCKHUX BBIBOAOB;

OOBSICHATH HAy4YHbIE OCHOBBI HamOojiee BaKHBIX JOCTHIKCHHH COBPEMEHHBIX TEXHOJOTHH, HarpuMmep,
IIPAKTUYECKOIO0 MWCHOJB30BAHUSA DPA3IMYHBIX MCTOYHHUKOB JHEPrMM Ha OCHOBE 3aKOHA IIPEBPAILCHUS U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPIHH.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

W3yuenne ¢Gu3MKH Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs HAINPABIEHO HA JIOCTHXKEHHE

JIMYHOCTHBIX, METAIPCAMETHBIX U IPCIMCETHBIX o6pa3OBaTeanmx PE3YJILTATOB.

B pesynbpraTe usyueHust pU3MKU Ha YpOBHE OCHOBHOIO 0OIIero oopazoBaHus y oOydarouierocs 0yayT

chopMUPOBaHBI CIAEAYIONINE TUIHOCTHBIE PE3yIbTAThl B YACTH:

1) naTPpHOTHYECKOTOBOCIIUTAHUSA

— IpOsIBJIEHUE UHTEPeCca K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NYECKOM HayKH;

— [IEHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHUHM OOILECTBEHHO3HAYMMBIXU ITHUUYECKUX MpOoOsIeM,
CBSI3aHHBIX C MIPAKTUYECKUM MTPUMEHEHUEM JOCTMKEHUH (PU3UKH;

— OCO3HAaHHE BAJKHOCTU MOPAJIBHO--3THYECKUX TPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTMYECKOTOBOCTIUTAHMS :

— BOCHPUSTHE 3CTETHYECKUX KadecTB (U3NYECKON HAyKH: €€ TapMOHHYHOTO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTUHAYYHOT OTIO3HAHUSA

— OCO3HAHHME UEHHOCTH (U3NYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa IO3HAHUS MHpa, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JTF0003HATEIHHOCTH, HHTEPECa K UCCIIEOBATENILCKOM 1eATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M SMOIMOHAJIBLHOI0 0JI1ATONOJYy U

— OCO3HaHHUE IIEHHOCTH 0e30mMacHOTro 00pa3a KHU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE, BAKHOCTH
mpaBuJl 0E30MacHOTO TOBEJIEHUS Ha TPaHCIOpPTE, Ha JOporax, C DIEKTPUUYECKUM U TEIJIOBBIM
o0opynoBaHUEM B JOMAIIHUX YCIOBHSIX;

— chopMupoBaHHOCTH HaBbIKA pedICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO e IMpaBa y
JPYroro 4ejioBeKa;

6) TPyA0BOrOBOCIIMTAHHUSA:

— aKTUBHOE YYacTHE B PELICHWU MPAKTUYECKUX 3ajay (B paMKax ceMbH, 00pa30BaTeIbHOM opraHu3alu,
ropoa, Kpasi) TEXHOJOTMYECKOH W COLMAJbHOW HampaBiICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U
(bu3nYecKuX 3HaHUMH;

— MHTEpeC K MPAKTUYECKOMY U3YUEHHIO MPOo(eccHil, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOTM4EeCKOTOBOCTTUTAHUS

— OpUEHTALMs Ha MPUMEHEHUE PU3MUECKUX 3HAHUH s pelIeHus 3aa4d B 0071acTH OKpyXaroleil cpepl,
IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IOCJIEACTBUN JJI1 OKPYKAIOLLEN CPEbl;

— 0CO3HAHME TTI00ATFHOTO XapaKTepa dKOJIOTHYECKUX MPOo0JIeM U MyTeil UX pelieHus;



e 8) axanTanuM K M3MEHSIIOIIUMCS YCJIOBHSIM COLMATbHON U PUPOIHOI cpeabl:

e — MOTPeOHOCTP BO B3aUMOJICHCTBMM TPH BBINOJHEHUU WCCICAOBAHUM M TPOEKTOB (HU3UYECKOMH
HaIIPaBJICHHOCTH, OTKPBITOCTb OIBITY U 3HAHUAM JAPYTHX;

® — [IOBBILICHHUE YPOBHS CBOECY KOMIIETEHTHOCTH Y€pe3 MIPAKTUUECKYIO JEATEIbHOCTD;

e —10TpeOHOCTH B POPMUPOBAHNH HOBBIX 3HAHUI, B TOM 4KCiIe (POPMYIHPOBATH UACH, TIOHATHS, TUTIOTE3bI
0 pm3uvecknx 0OBEKTaX U SBICHUSIX;

e — 0co3HaHME Ae(HUIIUTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH B 0071acTH (DU3UKH;

® — IUIAHMPOBAHHE CBOETO PAa3BUTHS B MPHOOPETEHUH HOBBIX (PU3MUYECKHUX 3HAHMIA;

¢ — CTPCMIICHHUEC aHAJIM3UPOBATH U BBIABIIATH B3AUMOCBA3U IIPUPOIBI, 06HI€CTBa U 3KOHOMHKH, B TOM YHUCJIC
C MCMOJIb30BaHUEM (PU3NUECKUX 3HAHUI;

® — OIICHKa CBOMX JEWUCTBUN C Y4ETOM BIHUSHHUS Ha OKPYXKAIOIIYIO Cpely, BO3MOXKHBIX TIJIOOAIbHBIX
MIOCJIEICTBU M.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynpraTe OocCBOEGHHS mporpaMMbl TO (PU3MKE HAa YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs Y
obOyuvarorierocst OynyT chOpMUPOBAHBI MeTamnpeAMeTHbIe Pe3yJbTaThl, BKIIOUYAIOIINE TMO3HABATEIHHBIC
YHHUBEpCcajbHble yueOHbIe JeMCTBUs, KOMMYHUKAaTHUBHBIE YHUBEPCAIbHbIE yUeOHbIE IEHCTBUS, PEryIsITUBHbIE
YHHUBEpCaJIbHbIe yUeOHbIE IEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBrble Jornueckue 1eMcTBUSA:
® BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MMPU3HAKU 0OBEKTOB (SBJICHUH);
® yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKali, OCHOBaHUS AJis1 0000LIEHUS U CPAaBHEHMUS;
® BLISIBIISITh 3aKOHOMEPHOCTH U MIPOTHUBOPEUMsS B pacCMaTpUBaeMbIX (pakTax, TaHHBIX M HAOIIOACHUSX,
OTHOCSIIMXCS K (PU3UYECKUM SIBJICHUSIM;
® BBISIBIISITH IPUYMHHO--CJIEJICTBEHHBIE CBSA3H MPU U3Y4EHUU (PU3MUECKUX SIBJICHUM U MPOLIECCOB, /e1aTh
BBIBOJIBI C UCIOJIB30BAaHUEM JIEAYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bI
0 B3aUMOCBS3X (PU3NYECKUX BEIUUNH;
® CaMOCTOSITEIbHO BBIOMpATh CHOCO0 petieHus! yueOHol (u3nueckoit 3amaun (CpaBHEHHUE HECKOIbKUX
BAPUAHTOB pELICHMs], BHIOOP HamOojee MOIXOJSIIEr0 ¢ Y4ETOM CaMOCTOATEIbHO BBIIEIEHHBIX
KPUTEPHUEB).
Ba3oBblencciiefoBaTe/ibCKueAeiiCTBUS:
® 1ICITI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKII HHCTPYMEHT MO3HAHMUS,
® [IPOBOJIUTH IO CAMOCTOSTEIHHO COCTABIEHHOMY IUIAHY OTIBIT, HECIOKHBINA (PU3MUECKUN SKCIIEPUMEHT,
HeOOoTbIII0e HccleA0BaHre (PU3MUECKOTO SIBICHHUS,
® OIICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpMAIINIO, TIOTYYEHHYIO B XOJ€ HCCIEeIOBAHUS
WJIU DKCIIEPUMEHTA;
® CaMOCTOSITEIbHO  (OPMYIMPOBaTH OOOOIIEHWS] W BBIBOJABI 1O pe3ylbTaTaM MpPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,
¢ [IPOTHO3UPOBATh BO3MOXKHOE JallbHEWIIee pa3BUTHE (UINYECKUX MPOLIECCOB, & TaKXKe BBIIBUTATh
MIPEIMOJIOKEHHUS 00 UX PA3BUTHUH B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:



® [IPUMCHSTHh PA3IMYHBIC METOJbI, MHCTPYMEHTHI U 3alpOChl MPHU MOWCKE U 0TOOPE MHPOpPMAIUHN WIN
JAHHBIX C YYETOM NPEIOKEHHON YueOHOH (PU3NUECKO 3a/1auu;

® AHATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH MH(DOPMAILIUIO PA3INYHBIX BUAOB U (HOpPM
MIPE/ICTaBJICHHS;

® CAMOCTOSITEIFHO BBIOMPATh ONTUMAIBHYIO (opMy mpepcTaBieHUs WHPOpPMAIIUKU U WILTIOCTPUPOBATH
penraeMble 3aa9u HECIIOKHBIMH CXEMaMHU, TUarpaMMaMu, HHOUM rpaduKoil U UX KOMOMHAIIMSIMH.

KoMMyHuKaTHBHBIEYHUBEpPCAJIbHbIEYYeOHbIeAeliCTBHUS:

®B X0Ji¢ 00CYXJIeHUsI YIeOHOTO MaTepuaia, pe3yJbTaToB Jab0paTopHbIX pabOT M MPOEKTOB 33J[aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYKIaeMOM TeMbI ¥ BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHUE 3aaun
U nojiep kaHue 0J1aroKenaTeIbHOCTH OOIICHMS;

® COTIOCTABIISITh CBOU CYXKJICHHS C CYXKICHHUSIMH JAPYTUX YYACTHHKOB JTUAIIOTA, 0OHAPYKUBATH Pa3IUINe
H CXOJICTBO HO3UIIHIA;

® BEIPAKATh CBOKO TOYKY 3PSHHS B YCTHBIX M MMCHhbMEHHBIX TEKCTaX;

e TyOIMYHO TPEJCTABIATh PE3YJIbTAaThl  BHINIOJHCHHOTO (DU3MYECKOTO OmbITa (IKCIIEPHMEHTA,
HCCIeI0BaHUs, TIPOCKTA);

¢ [IOHMMATh M WCIOJH30BaTh MPEHMYIIESCTBA KOMAHIHOW W WHIWBHIYaTbHOW PaOOTHI MPU PEIICHUN
KOHKPETHOU (pr3ndecKoi mpoOIemsr;

e [IPUHUMATh I COBMECTHOW JIEATCIILHOCTH, OPraHW30BBIBATH JCHCTBUS TO €€ JOCTIKEHHIO:
pacrmpenensaTb pojr, 00CYKJAaTh MPOILECCH U PE3yIbTaThl COBMECTHOW paboThl, 0000mMAaTh MHEHHS
HECKOIBKHX JIFOJIEH;

® BBITIOJIHATh CBOIO YacTh PabOThI, JOCTUTAsl KAUeCTBEHHOTO pe3ysibTaTa MO CBOEMY HAIpPAaBIICHUIO U
KOOPJIUHUPYS CBOU JEMCTBUS C JPYTUMHU WIEHAMU KOMaH/Ibl;

® OIICHMBATh KayecTBO CBOEr0 BKJIaJa B OOMIMI NOPOAYKT MO KpPUTEPHUSIM, CAMOCTOSTEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbI€ YHUBEPCAJbHbIE YUeOHbIE NeHCTBUSA

Camoopranuszanms:
® BBLISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CHUTYAlMSIX, TPEOYIONIUX I PEIICHHUs (PU3NISCKUX
3HAHWI;
® OPUEHTUPOBATHCS B PA3TUYHBIX IM0IX0IaX MPUHITHS PEIICHUH (MHINBUIYAJIbHOE, IPUHATHE PEIICHHS
B IpYIIe, IPUHATHE PEIICHUN TPYIIIOif);
® CaMOCTOSITEIILHO COCTABJIATH AJATOPUTM pEIICHUs (PU3MYECKOW 3a7adyd WU IJIaHA MCCIEIOBAHUS C
y4€TOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBATh IpejiaracMbie
BapUaHTHI PEIICHUI;
e Jie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CaMOKOHTPOJIb, IMOLUMOHAJIbHBIMHHTE/VIEKT:
® [aBaTh aJICKBATHYIO OLICHKY CUTYallUU U MpeJararh 1jiaH €€ U3BMEHEHUS;
® 00BSACHATh TMPUYHMHBI JOCTHKEHHS (HEIOCTIKEHHUS) pPE3ylbTaTOB JEATEIbHOCTH, JaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;
® BHOCUTh KOPPEKTHUBHI B JACSITEIHLHOCTH (B TOM YHCIIE B XOJI BBIMOJHEHUS (PU3UUYECKOTO MCCIIET0BAHUS
WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIUXCA CHUTyaIlHil, YCTAaHOBJICHHBIX
OIIMOOK, BOSHUKIIIUX TPYTHOCTEH;
® OLICHMBAaTh COOTBETCTBUE PE3YNbTAaTa LIEJIA U YCIOBUSIM;



® CTaBHUTH ce0sl Ha MECTO JPYTOTo YeJOBEKa B XOJI€ CIIOpa WM JUCKYCCUU HA HAYYHYIO TEMY, TIOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

® IpH3HABATh CBOE MPABO HA OMIMOKY NpPU PEUICHUH (U3UYECKUX 3aJad WIM B YTBEP)KICHHSIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO JAPYroro.

HNPEIMETHBIE PE3YJIbTATbBI

K xoniy oOyueHuss B 7 KJjacce NpeIMETHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPa)KaTh

c(hOPMHUPOBAHHOCTH Y OOYUJAIONITUXCS YMCHHIH:

® 1ICITI0JIb30BaTh TIOHATHS: (DU3WYSCKUE M XMUMHYCCKUEC SBJICHUS, HAOIIOJCHUE, YKCIIEPUMEHT, MOJICIb,
TUTIOTEe3a, CIUHUIBI (DPU3MYEeCKUX BEJIMYMH, aTOM, MOJICKYJa, arperaTHbIe COCTOSIHHUS BEIIECTBa
(TBEpHOE, KHAKOe, Ta3000pa3HOE), MEXaHWYECKOe JBW)KEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSMOJIMHEHHOE), TPACKTOPHS, PaBHOJACHCTBYIOMAs cuiia, aedopMarus (yrnpyras, MIacTHIecKas),
HEBECOMOCTH, COOOIIAIOIINECS] COCY/IBI;

e pa3nuuath sBICHUS (MUu(y3usi, TEIIOBOE JIBIKCHHE YACTHI[ BEIIECTBA, PABHOMEPHOE IBWKCHHE,
HEpPaBHOMEPHOE JBW)KCHHE, WHEPIHS, B3aUMOJICHCTBUE TeN, pPaBHOBECHE TBEPABIX T C
3aKpeIIEHHOW OCBIO BpallleHUs, Tepeaada JaBJICHUs TBEPABIMHU TeJIaMH, KUIKOCTSIMH H Ta3aMH,
aTMocdepHOe JaBlieHUE, TUTABAHUE Tell, MIPEBPAICHUSI MEXaHWYISCKOW DHEPTHH) 10 OMUCAHHIO WX
XapaKTEePHBIX CBOMCTB M Ha OCHOBE OITBITOB, JICMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SIBJIICHUC;

® PacIlO3HABATh MPOSBJICHUE H3YYCHHBIX (DU3MUYCCKUX SBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHUCIC
¢buznueckue SIBICHUS B MPUPOJE: MPUMEPHl IBMXKEHUS C PA3IMYHBIMH CKOPOCTSIMU B KUBOM M
HEXUBOM mMpupone, NEHCTBUE CHJIBI TPEHUS B MPHUPOAEC U TEXHHUKE, BIMSHUE aTMOC(hepHOro
JABJICHUS Ha JKUBOM OpraHu3M, IUIaBaHHUE PbIO, pblyard B Teje YesOBEKa, MPU 3TOM IEPEBOJIUTH
MPAKTUYECKYIO0 3a7a4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOMCTBA (TpPHU3HAKH) (U3MUECKHUX
SIBJICHUH;

® OIIMCHIBATh M3yUYCHHBIE CBOMCTBA Tel W (U3WYECKHE SBJICHUS, UCIONB3YS (U3NYECKUE BEIUYUHBI
(macca, 00BbEM, MIIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH,
CWJla TSDKeCTH, BeC Teja, Cuila TpeHus, JaBlieHue (TBEPAOrO Tena, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHMuYeckas paboTa, MOIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIBI,
KO3 (UIIMEHT IMOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETHYECKasl U MOTEHIMAJIbHAS SHEpPrus), mpu
ONMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCTOJIb3YEMbIX BEIHUUH, UX 0003HAUCHUS U
€IUHULIBI (PU3NYECKUX BEIWYMH, HAXOAWTh (OPMYINbI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO
BEIMYMHY C JIPYITMMH BEITUYMHAMH, CTPOUTH TpaQUKU H3YyYCHHBIX 3aBHCUMOCTEH (PU3MUEeCKHX
BEITUYMH;

® XapaKTepH30BaTh CBOMCTBA Tel, (PM3MUECKUE SBJICHHS M IMPOLIECCHI, UCIOJB3Ys MpaBUia CIOKEHUS
cu (BIIOJIb OJHOM TpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, MpaBHIO PaBHOBECHUS
peruara (06J0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOU SHEpruu, mpu
3TOM J]aBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIMHCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

® 00BSACHATH (PU3MUECKHE SIBICHHUSA, MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYallHid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPHUUYMHHO--CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHEe U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpPOM Ha 1-2 M3y4yeHHBIX CBOWCTBA (PU3UYECKHUX
SBJIICHUH, PU3NYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH;

epemiaTh pacu€THble 3amaud B 1—2 JeWCTBUSA, HUCHONB3YyS 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIIHE
¢usznueckue BENWYHMHBI: HAa OCHOBE aHalM3a YCIOBUS 3a/laud 3allMChIBaTh KPAaTKOE YCIOBUE,
MOJICTaBIATh (PU3MUYECKUE BEIMYMHBI B (OPMYIBI U MPOBOJAUTH PACUETHI, HAXOJIUThH CIPABOYHBIE



JaHHbIe, HEOOXOAUMBIC ISl PELICHHUs 3a]a4, OLICHUBATh PEATMCTUYHOCTD MOJTyYeHHOH (HhU3NIecKoit
BCIINYUHBI;

® pacCiio3HaBaTb HpO6JI€MBI, KOTOPBIC MOKHO PCIIUTH IIPU IMOMOIIN (1)I/ISI/I‘ICCKI/IX MCTOJOB, B OIIMCAHUU
UCCIIEIOBAHUS  BBLIEISITH  NPOBEPSIEMOE  NPEANOJOKeHue  (TUIoTesy),  pas3iauyarb U
MHTEPIPETHUPOBATH MOJYYCHHBIH PE3YyJIbTaT, HAXOANUTh OUIMOKM B XOJI€ OIIBITA, JIEJIaTh BBIBOJBI IO
€ro pe3yibTaram;

®IPOBOJIUTH OMNBITHI 10 HAOMIONCHUIO (PU3UYECKUX SBICHHA WM (PU3UYECKUX CBOWCTB TEI:
(bopMynHpOBaTh TpPOBEpsIEMbIE TPEANOJIOKEHHS, COOUPAaTh YCTAHOBKY W3 TPEAJIOKEHHOTO
000pyIOBaHUs, 3aIMCHIBAT XOJI OTIBITAa U (POPMYTUPOBATH BBIBOIBI;

® BBITIOJIHATE MPAMBIC UBMCPCHUA PACCTOAHHA, BpPECMCHHU, MACCHI TCJIA, 06”béMa, CUJIbI 1 TEMIICPATYPHI C
HCI0JIb30BAHMEM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3aUCHIBATh MOKa3aHUS MPHUOOPOB € YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

® [IPOBOJUTH UCCIICAOBAHUC 3aBUCUMOCTHU OI[HOI>'I (1)H31/I‘-ICCKOI\/’I BCJINYUHBI OT I[perﬁ C UCIIOJIb30BaHUEM
MPSIMBIX U3MEpPEHUIl (3aBUCHMOCTH IYTH PaBHOMEPHO JBMXKYIIETOCS Tela OT BPEMEHHU JIBUYKEHUS
TeNa, CHUIbl TPEHMs CKOJBKEHHUS OT Beca Tesa, KadecTBa OOpaOOTKM IOBEPXHOCTEH Tesl H
HE3aBHCHUMOCTHU CHJIbI TPCHUA OT IJIOIM[aAW COIIPUKOCHOBCHUA TEJI, CUJIBI YIIPYIOCTH OT YAJIMHCHUSA
MPYKUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YaCTH TeJla M OT IJIOTHOCTHU KUAKOCTH,
€€ HE3aBHCHMOCTH OT IUIOTHOCTH Tesa, OT INIyOMHBI, Ha KOTOPYIO IOTPYKEHO TEeJo, YCIOBHMH
IJIaBaHUs TeJ, YCIOBHM paBHOBeCHs pbluara U OJIOKOB), y4acTBOBAaTh B IIAHWPOBAHUU Y4e€OHOTO
HUCCJICIOBAHUA, CO6I/IpaTB YCTaHOBKY W BBIINIOJIHATE U3MEPCHUA, CICAYSA NPCIIOKCHHOMY IIIAHY,
(buKcHpoBaTh PE3yIbTATHI MOJYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEIMYUH B BUJIE MPEIOKEHHBIX
TabuI U TpaMKOB, AETIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIEI0BAHMUS;

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIMYMH (MJIOTHOCTh BEIIECTBA KHUAKOCTH U TBEPAOTO
TeNa, CWJIa TPEHUS CKOJILKEHUS, JABJICHHE BO3/yXa, BBITAIKHBAIOILAs CHJIA, JACHCTBYIOIIAs Ha
HNOTPY’KEHHOE B KHMJKOCTb TEJO, KOIP(PHUIMEHT IOJIE3HOTO JEHCTBUA HPOCTHIX MEXaHU3MOB),
cliefys MpeJUI0KEHHON MHCTPYKLMK: IIPU BBINOJHEHUN U3MEPEHUH cOOMpaTh KCIIEPUMEHTAIBHYIO
YCTQHOBKY U BBIYHMCIIATh 3HAYEHNE UCKOMOM BEITMYMHBI;

e coOMI01aTh MpaBKJIa TEXHUKN O€3011aCHOCTH IIPU paboTe ¢ 1abopaTOPHBIM 000PYIOBAaHUEM;

e yKa3blBaTh IPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHl, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIIMECs COCYIbl, OapOMEeTp, pblyar, MOJBMXHBIA M HENOJBIXKHBIN ONOK,
HaKJIOHHAas MJIOCKOCTb;

® XapaKTepU30BaTh IPUHLUIIBI JEHCTBUS U3yYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOICTB C OMOPOH Ha
UX ONMUCaHUs (B TOM YHUCIE: MOIUIMIIHUKM, YCTPOMCTBO BOAONPOBOJA, T'MIpPABIMUYECKHUIl Ipecc,
MaHOMETp, BBICOTOMEP, MOPIIHEBOM HACOC, apEOMETP), UCHOJb3Ys 3HAHHSI O CBOMCTBAX (PM3UUECKUX
SBJICHUH 1 HEOOX0IUMble (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® IPUBOJAUTH HpUMEpPHl (HaXOAuUTh HMHMOPMAIMIO O HpUMEpax) MPAKTUYECKOTO HCIIOJIb30BAHMS
(Gu3nYecKuX 3HAHUI B MOBCEIHEBHON KU3HU Ui oOecrieueHHs: 0e30MacHOCTH MpU OOpalLEHUH C
npubopaMu M TEXHUYECKUMH YCTPONHCTBAMM, COXPAaHEHMs 3JI0pOBbsi U COOJIIOJCHHUS HOPM
9KOJIOTMYECKOT0 TIOBEICHUS B OKPYKAIOLLEN CPELE;

® OCYILIECTBIISATh OTOOP MCTOYHMKOB HH(pOpManuu B IHTepHETE B COOTBETCTBHUM C 3aJaHHBIM
ITIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIUXCS 3HAHUN U IIyTEM CPAaBHEHUS Pa3IMYHbIX HCTOUYHUKOB
BBIJIEJIATh HH(POPMALIUIO, KOTOPAs SIBJISETCS IPOTUBOPEUUBOI UM MOKET OBITh HEJIOCTOBEPHOM;

® IICTIOJIb30BATh MIPU BBIMOJHEHUH YYEOHBIX 3aJJaHUi Hay4HO--TIOMYJSIPHYIO JIUTEpaTypy (U3NYECKOTO
COJIEp)KaHUs, CIPAaBOYHBIE MaTepHalbl, pecypchl cetn VHTepHeT, BiageTb NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALIMH U3 OHOM 3HAKOBOM CUCTEMBI B IPYTYIO;



® C03/1aBaTh COOCTBEHHBIC KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOIIECHHS HAa OCHOBE 2—3 HMCTOYHHKOB
uHpopManuu (HU3NIECKOTO COACP)KAHUs, B TOM YHCIIE MyOJMYHO AETaTh KpaTKHE COOOLICHHS O
pe3ysbpTaTax MPOEKTOB WM YY€OHBIX UCCIEA0BAHUM, IPU 3TOM IPAMOTHO HUCII0JIb30BATh N3Y4YEHHBII
MOHATUIHBIN anmapat Kypca (U3MKH, COMPOBOXKIATH BHICTYIUICHHE ITPE3CHTALIUCH;

®IIpU BBINOJHEHUM Y4YEOHBIX MPOEKTOB W MCCIEIOBAaHUI paclpeiensiTh 00sS3aHHOCTU B IpPYIIE B
COOTBETCTBUU C ITOCTABJICHHBIMU 3aJjauaMu, CIEIUTh 3a BHIMOJIHEHUEM ILJIaHA JEMCTBUH, aJIeKBaTHO
OLICHUBATh COOCTBEHHBIN BKJIAJ B JEATEIBHOCTh TPYIIIbI, BBICTPAaMBAaTh KOMMYHHUKATHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K koniy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTb

copMUPOBAHHOCTH y 00YJaIOIINUXCS YMEHH:

® IICII0JIb30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMKEHHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTANIMYECKHME U aMOp(HBIE Tella, HACBIILEHHBIH U
HEHACBILEHHBIH Tap, BJIAXKHOCTb BO3JyXa, TEMIlepaTypa, BHYTPEHHsS OJHEpPrusi, TEIJIOBON
JBUTATEb, OJJIEMEHTApHbI JJIEKTPUYECKUN 3aps]l, JIEKTPUYECKOE TI0Jie, TPOBOJHUKU U
JIMDJIEKTPUKH, TIOCTOSTHHBIHN JIEKTPHUUECKUI TOK, MArHUTHOE TIOJIE;

e pa3nuyaTh SABJICHMs (TEIUIOBOE pACHIMPEHME M CXaTue, TeIulonepenada, TEMJIOBOE pPaBHOBECHE,
CMauMBaHMe, KalWUIApHbIE SIBJICHMS, HCIApeHue, KOHJAEHCAlus, IUIaBJICHHE, KPUCTAJUIM3AIUs
(oTBepaeBaHME), KUIEHHE, TeIulonepeaada (TEMJIONPOBOJHOCTh, KOHBEKIHUS, H3Iy4YEHUE),
ANIEKTpU3ALMS  TeJ, B3aUMOJACWCTBHE 3apsAlOB, JEHUCTBUSA JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHWe, B3aWMOJICHICTBHE MAarHMWTOB, JCWCTBHE MAarHUTHOTO TMOJS HAa TPOBOJAHHUK C TOKOM,
AIIEKTPOMArHUTHAsT WHIYKIHS) MO OMUCAHWI0O WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

® PAaCHO3HABATh IPOSBICHUE M3YYEHHBIX (DPU3MUYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM 4YHCIE
¢bu3nyeckue sIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KANMJUIPHBIE SIBICHUS B MPUPOJIE,
KpHUCTaJIbl B NpUpoje, nzaydyeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHue
poChbl, TyMaHa, WHEs, CHEra, J>JEKTpPUYECKHE SIBIEHUS B aTMoc(epe, 3JIEKTPUYECTBO >KHUBBIX
OpPraHu3MOB, MarHUTHOE Moje 3eMiHd, Apeid IOJIIOCOB, POJb MAarHUTHOIO IOJIA Ul JKU3HU Ha
3emie, MOJSPHOE CUSHUE, NPU 3TOM IEPEeBOJIUTH IMPAKTUYECKYIO 3a7ady B y4yeOHYI0, BBIICIATh
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3MUECKUX SBJICHUM;

® ONMCBIBATh M3YYEHHBIE CBOMCTBA TNl M (U3NYECKUE SBJICHUS, MCHOJIb3YS (PU3MUECKUE BETHMUUHbBI
(TemmepaTrypa, BHYTPEHHSS SHEPrusi, KOJMYECTBO TEIUIOTHI, YJEJIbHAs TEMJIOEMKOCTh BEIIECTBa,
ylenbHas TEIUIOTa IJIaBJICHUs, y/elbHas TEIUIOTa napooOpa3oBaHMs, yelbHas TEIUIOTa CrOpPaHUs
TOIUIMBA, KOA(PQUIMEHT IMOJIE3HOTO JEHCTBUS TEIIOBOM MallMHBl, OTHOCUTENbHAs BIJIAXKHOCTb
BO3/lyXa, OJIEKTPUYECKUH 3apsja, cuia TOKa, DSJIEKTPUYECKOE HANpsIKEHHWE, CONPOTUBICHUE
IIPOBOJIHUKA, Y/I€IbHOE COIIPOTHBIICHHE BELIECTBA, pab0Ta U MOIHOCTh AJIEKTPUYECKOTO TOKA), IPU
ONMCAHUM TPABWIBHO TPAKTOBaTh (PM3UUECKUI CMBICI HCIOJb3YyEeMbIX BEJIUYUH, 0003HAYEHUS U
eIUMHUILBl (U3MYECKUX BEJIMYMH, HAXOJUTh (OpMysbl, CBA3BIBAIOIIME JAHHYIO (DU3HUYECKYIO
BEJIMYUHY C JPYTMMHU BEIMYMHAMM, CTPOUTH IpaUMKH M3Y4YEHHBIX 3aBUCUMOCTEH (DU3NYECKUX
BEJIMYUH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBICHUS U MPOLECCHI, UCIIOIb3YsI OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHO--KMHETHUECKOW TEOPHM CTPOEHMS BELIECTBA, NMPHUHIMII CYNEpHO3UIMM MoJjied (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa Juid ydacTka LenH, 3akoH J[xoymsa—
JIeHla, 3aKOH COXpaHEHHUs SHEPruM, NpPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHa W
3aIlMCBIBATh €70 MATEMAaTUUYECKOE BbIPAXKECHUE;

¢ 00BACHATh (PU3NYECKUE TPOLECCHl M CBOWCTBAa Teld, B TOM YHCIE€ M B KOHTEKCTE CUTYallHii
MPAKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBISABIATh HPUUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTHh



oObsicHeHue M3 1—2 JIOTMYEeCKUX IIaroB ¢ ONOpoil Ha |—2 HM3y4EeHHBIX CBOMCTBA (DU3MYECKUX
SBIICHHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemarh pacy€THblC 3aJauyd B 2—3 JEHCTBHSA, HCIOJB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHAlIM3a YCIOBHS 3a/laud 3alHChIBaTh KPaTKoe YCIOBHE,
BBISIBJIATH HEJOCTATOK JAHHBIX JUIS PEIICHHS 33/1a4H, BEIOMPATh 3aKOHBI U (DOPMYIIbI, HEOOXOJMMbIE
Ui €€ pelieHus], IPOBOAUTh pacu€Thl U CPABHUBATH MOJIyYEHHOE 3HAUEHUE (PU3NYECKOU BEIIMYUHBI
C U3BECTHBIMU JJAHHBIMU;

® pacro3HaBaTh IPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOILIU (PU3NYECKUX METOJOB, HCIOIb3Ys
ONMCAHUE HCCIENOBAHUS, BBIICIATH IPOBEPSEMOE NPEIIOIOKEHUE, OLEHUBATh IPABUIbHOCTh
MOPsI/IKA [TPOBEICHUS UCCIIEA0BAHNUS, AETIaTh BbIBObL;

®[IPOBOJUTH OTBITBI MO HAOMIOJEHUI0 (U3NYECKUX SBICHUN WM (PU3UYECKMX CBOWMCTB Tel
(KanwIsipHbIE SIBJICHMSI, 3aBUCUMOCTD JABJIEHUS BO3JyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBAHHMSA M HAarpeBaHus NpU HM3IYYEHMHM OT IBeTa H3Jydarouieil (moriouiaromiei)
MOBEPXHOCTH, CKOPOCTh UCIAPEHMSI BOJIbI OT TEMIIEPATYPhl KUAKOCTU U TUIOIIAIU €€ MOBEPXHOCTH,
ANIEKTpU3ALMA T€1 M B3aUMOJICHCTBUE DJIEKTPUUECKUX 3apsijioB, B3aMMOJCHCTBHE IMOCTOSHHBIX
MarHuTOB, BU3yaJH3alusi MarHUTHBIX IOJIEH MOCTOSHHBIX MAarHUTOB, JEWCTBHUS MAarHUTHOIO MOJIS
Ha TPOBOJAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuMTa, CBOWCTBA AJIEKTPOABHUraTENsl MOCTOSIHHOTO
TOKa): (OpMyIUpOBaTh MPOBEPSIEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEAJIOKEHHOTO
000pyn0BaHus, OMUCHIBATh XO/1 ONbITa U (YOPMYIUPOBATH BHIBObI;

® BHITIOJIHATh MpsIMblE U3MEPEHHUs TEeMIlepaTypbl, OTHOCUTENIbHON BIAKHOCTH BO3/AyXa, CHUJIBI TOKa,
HampsDKEHHUS € HUCIOJIb30BAaHUEM aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DHU3MUECKUX BEJIUYUH,
CpPaBHUBATH PE3YNIbTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH;

® [IPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMYUHBI OT APYroil ¢ MCMOJIB30BAHUEM
NPSIMBIX HW3MEPEHHH (3aBHCHUMOCTH COINPOTHUBIICHHS] MPOBOJHUKA OT €ro MAJIWHBI, IJIOLIAAH
MOTIEPEYHOTr0 CEYEHUsSI U YAEIBbHOTO CONPOTUBIIEHHS BEIIeCTBa MPOBOJHUKA, CHIIBI TOKA, WIYIIETO
yepe3 MPOBOJHHUK, OT HANpsHKEHUS Ha MPOBOJHUKE, HCCIEIOBAHUE TOCIEIOBATEIBHOTO U
NapajuieIbHOTO COEJAMHEHUN MPOBOJHUKOB): MJIAHUPOBATH HCCIEA0BAaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHATh U3MEpEHUsl, Cielysl MpeaIoKEHHOMY IUIaHy, (PUKCHUpPOBATh pPEe3yabTaThl MOJYyYEHHOU
3aBUCHUMOCTH B BUJIE TaOJIUIl U rpadMKOB, 1€1aTh BHIBOJBI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

® [IPOBOJUTH KOCBEHHbIE H3MepeHUs (U3HUECKUX BeIMYMH (ylelbHas TEIIOEMKOCTh BEIIECTBa,
COMPOTHUBIICHUE TMPOBOJHUKA, pabOTa ¥ MOIIHOCTh JJIEKTPUYECKOTO TOKA): IUIAHHUPOBATh
U3MepeHus, cOOUpPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MpPeIOKEHHOM HHCTPYKUUHU, U
BBIYHCIISTH 3HAYCHHUE BEJINYMHBI,

e cOOMIOAaTh MpaBUjIa TEXHUKHM 0€30MacHOCTH IpH padoTe ¢ J1abopaToOpHbIM 000PYAOBAHUEM;

® XapaKTepH30BaTh MPUHIIUIIBI ACWCTBUS U3YYCHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOI Ha
WX omucaHus (B TOM YHCIIE: CUCTEMA OTOIUICHHUS IOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIiepMeTp,
BOJIbTMETP, CUETUYHK AIEKTPUUYECKOM SHEPTUH, AJIEKTPOOCBETUTENbHbBIE MPUOOPHI, HArpeBaTeIbHbIC
ANIEKTPONIPUOOPHI (TPUMEPHI), EKTPUUECKHE MTPEJOXPAHUTEIH, JEKTPOMArHUT, HJIEKTPOBUTaTeNh
MOCTOSIHHOTO TOKa), MCIONBb3ys 3HAHUSA O CBOMCTBaX (U3MYECKUX SBICHUN U HEOOXOIUMbIe
¢u3nyeckre 3aKOHOMEPHOCTH;

® Pacro3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOICTBA W U3MEpUTENbHbIE NPUOOPHI MO CXeMaM U
CXEMAaTUYHbIM PUCYHKaM (>KHJKOCTHBIH TEPMOMETp, TEPMOC, NICUXPOMETP, TUTPOMETp, JABUTATENb
BHYTPEHHETO CrOpaHus, SJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JNMEKTPUUECKUX LEene c
MOCIIeI0BATEIbHBIM U MapaJlIeIbHBIM COETUHEHUEM 3JIEMEHTOB, pPa3iinyas YCIOBHbIE 0003HAYECHUS
AJIEMEHTOB JIEKTPUUECKUX LIETIEH;



® IPUBOJUTH TpUMEPHl (HAXOIUTh HHMOPMAIMIO O NpUMEpax) NPAKTUYECKOTO HCIIOJIb30BAHHS
¢u3nvecKuX 3HAHUHI B MOBCEIHEBHON KU3HU Ui oOecneueHHs] 0e30MacHOCTH MpU OOpaIleHUH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3/J0pPOBbS M COONIONEHHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEHN Cpele;

® OCYIIECTBIISITh MOUCK MH(pOpMAK (GU3NIECKOTO cojepkaHus B MIHTepHETE, HA OCHOBE MMEIOIIUXCS
3HaHUH W TyTEM CpPaBHEHHS JOTOJHUTEIBHBIX WCTOYHHKOB BBIJCIATH WHPOPMALNIO, KOTOpPAs
SBJIIETCS IPOTUBOPEUMBOM UM MOKET OBITh HEOCTOBEPHOI;

® IICTIOJIF30BATh NIPU BBITMIOJIHEHUH YYEOHBIX 3aJlaHUi HAyYHO--TIOMYJSIPHYIO JIUTEpaTypy (U3NIECKOTO
COJIEp)KaHus, CIPAaBOYHbIE MaTepualibl, pecypchl cetu VHTepHer, BiageTb NpuéMamu
KOHCTIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHus HHPOPMALIMHU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHUs, 0000mas uHpopMaluoo H3
HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COJEp)KaHus, B TOM 4HCIE MyOJIWYHO MPEACTaBIATh
pe3yJbTaThl IPOEKTHOM WIJIM MCCIIEI0BATENbCKON AEATEIbHOCTH, IPU ITOM I'PaMOTHO MCIOJIb30BaTh
M3YYEHHbIN NOHATUMHBIN annapat Kypca GU3HUKH, COIPOBOXKIATh BHICTYIIJICHUE NPE3EHTAUEH;

®IIpY BBINIOJHEHUH Y4YEOHBIX IPOEKTOB U MCCIEA0BAHUN (U3NYECKUX IMPOLIECCOB paclpeiesiTh
00s3aHHOCTH B TpyIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJauaMH, CJIEIUThH 32 BBIMOJIHEHHEM
IJIaHa JEHCTBUI U KOPPEKTUPOBATh €ro, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B I€ATEIHHOCTh
IPYIIbI, BBICTPaMBaTh KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, MPOSBIsAS TOTOBHOCTh pa3peliaTh
KOH(ITUKTBI.

K xoniy oOyueHuss B 9 KJjacce IpeIMETHBIC Pe3yabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI OTpPa)KaTh

c(OpMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUMN:

® IICII0JIb30BATh IOHATHSA: CHUCTEMAa OTCYETA, MaTephanbHas TOYKA, TPACKTOPHUS, OTHOCHUTEIBLHOCTH
MEXaHUUYECKOT0 JABIKEHUs, AedopMmanus (yrnpyras, IiiacTudeckas), TPeHUE, LIEHTPOCTPEMUTEIIbHOE
YCKOPEHHE, HEBECOMOCTh U IIEPErpy3KH, LIEHTP TKECTH, A0COTIOTHO TBEPJOE TENO, LIEHTP TAKECTU
TBEPJIOTO TeJa, paBHOBECHE, MEXaHUUYECKHE KOJeOaHMsI M BOJHBI, 3BYK, HHQPA3BYK U yIbTPa3BYK,
JIEKTPOMArHUTHBIE ~ BOJHBI, IIKajga d3JEKTPOMAarHUTHBIX BOJIH, CBET, OJNM30pYyKOCTh H
JAbHO30PKOCTh, CIEKTPbl MCIYCKaHUS W TOIVIOLIeHMs, anb(a-, Oera- M TraMMa-u3JIydeHHus,
U30TOIIBL, sIAEPHAs DHEPTETUKA;

® pa3IMy4aTh SABJICHUSA (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE ABUKEHHE, PABHOYCKOPEHHOE
IpSIMOJIMHEIHOE JBMKEHHE, CBOOOJHOE MaJIeHHue Tell, PABHOMEPHOE JBWXEHHE IO OKPY)KHOCTH,
B3aMMOJICHCTBHE TeJI, PEAKTUBHOE JBIDKEHHE, KoyieOaTelnbHOE JBHKEHUE (3aTyxaroliue |
BBIHY)K/JICHHbIE KOJICOAaHUs), PE30HAHC, BOJHOBOE JIBUKEHUE, OTPAKEHHUE 3BYKa, IPAMOJIMHEIHOE
pacnpoCTpaHEHUE, OTPAKEHUE W IPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTpaKCHHE CBETa,
pasinoxeHue Oenoro cBeTa B CIEKTP M CIOXEHHE CHEKTPalbHBIX I[BETOB, AUCIEPCUS CBETA,
€CTECTBEHHAsl PaJHMOAaKTUBHOCTh, BOSHUKHOBEHHE JTMHEHYATOr0 CIEKTPa U3JIy4yeHHs) O ONUCAHMIO
UX XapaKTepHBIX CBOICTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX JJaHHOE (PU3UUYECKOE SIBICHUE;

® PaCHoO3HaBaTh IPOSBICHUE U3YYCHHBIX (DU3NYECKUX SIBIICHUI B OKpYXarolleM MUpe (B TOM 4YHCIe
¢u3nyeckue sABJICHUS B MPUPOJE: NMPHIMBBI U OTJIMBBI, JBIKeHUE MuiaHeT COJIHEYHOM CHCTEeMBI,
pPEaKTUBHOE IBW)XCHHE >KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMHU, 3€MIIETPSCEHUE,
celicMUYecKre BOJIHBI, LlyHAMH, 3X0, I[BETa TeJ, ONTUYECKUE SBJICHUS B NMPHUPOJIE, OUOJIOrHUECKOe
NEeWCTBUE BHUIMMOTO, YIbTPa(HOJIETOBOIO M PEHITEHOBCKOTO HW3Iy4YE€HUH, €CTECTBEHHbIN
palMOaKTUBHBIMN (POH, KOCMHUYECKHE JIy4H, paJMOAKTHBHOE H3JIydYeHHE MPHUPOTHBIX MHUHEPAIOB,
JeWCTBUE PpAJAMOAKTHBHBIX M3IyYe€HHM Ha OpraHu3M 4YeloBeKa), MIpHU HTOM IEPEeBOAUTH
MPAaKTUYECKYIO 3a7jayy B Y4e€OHYIO, BBIJIENATH CYIIECTBEHHBbIE CBOWCTBA (MPH3HAKH) (PU3NYECKUX
SIBJICHUI;



® OTIMCHIBATh HM3YYEHHBIC CBOMCTBA TeNl M (DU3UUECKUE SBICHHS, HCIOJB3YySd (DU3NYECKUE BEINYHHBI
(cpemHsiss 1 MPHOBEHHAs! CKOPOCTh TeJla IIPH HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, IepeMEIleHNUE,
IyTh, YIJIOBas CKOPOCTb, CHJIA TPEHHs], CHJA YHPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOIHOIO
NajieHusi, BeC TeJa, HMIIYJbC Tela, HMITYyJAbC CHJIBI, MEXaHH4Yeckas paboTa W MOIIHOCTS,
MOTEHIMAbHAS SHEPTUs Tela, MOTHATOTO HaJ TOBEPXHOCTHIO 3E€MJIM, MOTCHIMANbHAs YHEPTHUs
CKaTOW TPYKUHBI, KUHETUYECKash SHEPrusi, MOJIHAS MEXaHWYecKas SHEprus, MEepHoj W YacToTa
Koyie0aHW, JUTMHA BOJIHBI, T'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MPEJIOMJICHHUSI CPEJibl), IPU OTMCAHUM NPABMIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCHOJIB3yEeMBIX
BEIMYUH, 00O3HAUCHUS] W €AWHUIBI (PU3UUECKUX BEIWYHH, HAXOIUTh (POPMYJIBI, CBSI3BIBAIOIINE
JTaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTh TpadUKd H3YUYECHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYNH;

® XapaKTepH30BaTh CBOMCTBA Tel, (hU3NYECKHUE SBICHHUS W IMPOIECCHI, MCHOJb3Yys 3aKOH COXPaHEHHS
SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHHS, IPUHIIHI CYTIEPIIO3UIIMA CHJI, TPUHITUIT OTHOCHUTEIBHOCTH
lanunes;, 3akoHBl HBIOTOHA, 3aKOH COXpaHEHHS HMMITYJbCA, 3aKOHBI OTPAKEHHS] M TPETOMIICHHUS
CBETa, 3aKOHBI COXPAaHEHHs 3apsJ0BOTO M MAacCOBOTO YHCEN TNPH SAEPHBIX PEAKIHUAX, TPH ITOM
JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTeMAaTHYeCKOE BBIPAKEHHE;

¢ 00BSCHATh (U3NYECKHE TIPOIECCHl M CBOWCTBA Tel, B TOM UHCIE W B KOHTEKCTE CHUTYaIlHi
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISABISTH MPUYUHHO--CIICACTBEHHBIE CBSI3H, CTPOWTH
0o0BsicHEeHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpPOM Ha 2—-3 M3YyYEHHBIX CBOWCTBA (PU3MYECKHUX
SIBIIEHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epeliaTh pacu€THbIC 3a/a4yM (OMUPAOLIMECs HAa CUCTEMY U3 2—3 ypaBHEHHUM), HCIOJb3yd 3aKOHBI U
(bopMybl, CBsA3bIBatOIIME (PU3NYECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBMS 3a/1a4M 3aIMChIBATh
KpaTKoe YCJIOBME, BBIABIATH HEJOCTAIOIIME WM M30BITOUHBIE [aHHbBIE, BBIOMpAaTh 3aKOHbI M
GopMynbl, HEOOXOAMMBIE A pEIIEHUs, NPOBOJUTH Pacy€Tbl U OLEHHUBATh PEAIUCTHYHOCTh
MOJIy4EHHOTO 3HaueHUsI (PU3NUECKON BEINUMHBL,

® Pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEIINUTh IMPU MOMOIIM (PU3MUECKUX METOJIOB, MCIOJIb3Ys
ONKCAaHUE MHCCIIEJOBAHUS, BBIICIATh IPOBEPSAEMOE IPEIOI0KEHNE, OLEHUBATh IPABUIBLHOCTD
Hopsiika MPOBEJEHUS UCCIIEIOBAaHU, J1EJ1aTh BHIBOJIbI, HHTEPIPETHUPOBATH PE3YJIbTAaThl HAOII0AEHUI
U OIIBITOB;

® [IPOBOJIUTH ONBITHI 110 HAOIIOAECHUIO (PU3UUECKUX SIBICHUH MM (PU3MUECKUX CBOWCTB Tel (M3ydeHHE
BTOpOro 3akoHa HpIOTOHaA, 3aKOHAa COXpPaHEHUS OSHEPruH, 3aBUCUMOCTh IEpHoAa KoJieOaHUM
IPY)KUHHOTO MasTHHKA OT MAcChl Ipy3a M KECTKOCTH MPYXKHHBI U HE3aBUCUMOCTh OT aMILTUTY/IbI
MaJbIX KoJIeOaHUH, NpSAMOJIMHEHHOE PacCIpOCTPaHEHUE CBETA, Pa3JIoKeHHe OeI0ro cBera B CHEKTP,
U3yuyeHHE CBOWCTB H300paKEHHMsI B IUIOCKOM 3€pKajle U CBOMCTB M300pa)kKeHUs IpeIMeTa B
cobOuparomeid  JMH3e, HAONIOJEHME CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB  U3JIyYeHHs):
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY U3 HM30BITOYHOTO Habopa 00OpYHOBaHMs, OMHUCHIBATH XOJ
OIBITA U €T0 PE3yJbTaThl, POPMYIUPOBATH BBHIBOJIBI;

®IPOBOJIUTH MpPH HEOOXOJAWMOCTU CEpUI0 NPAMBIX H3MEpPEHMH, OMpeneNnss CpelHee 3HauyeHHe
u3MepsieMoil BenMuuHbl ((POKYCHOE paccTOosHHUE coOMparomieil JHMH3bI), 00OCHOBBIBATH BBIOOP
crioco0a u3MepeHus (M3MEpUTEIHLHOTO pudopa);

® IPOBOJIUTH HCCIIEIOBAaHME 3aBUCHUMOCTEH (U3MUECKUX BEJIMYMH C HCIOJIb30BAaHUEM HPSAMBIX
U3MEpEeHUH (3aBUCUMOCTh MYTH OT BPEMEHM IPHU PABHOYCKOPEHHOM JIBIDKEHUHM 0e3 HayalbHOU
CKOpOCTH, NEpHoja KoJIeOaHUH MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YyIJa
OTpaKEHHsI CBeTa OT yrja MaJeHus M yria NpeJoOMIIEHUS OT yIJa MajeHus): IUIaHUPOBATh
HCCIIeIOBaHUE, CaMOCTOSATENbHO COOMpaTh YCTAHOBKY, (UKCHPOBATh pe3yibTaThl MOJTY4EHHON



3aBHCUMOCTH (PU3UYECKUX BEIUYMH B BUAE TAOMUI] M rpaUKOB, ENaTh BHIBOJBI MO pPe3ylIbTaTaM
UCCIICI0BaHUS;

® IPOBOJIUTH KOCBEHHBIE M3MEPEHHs (PU3MUECKUX BEIWYHH (CPEAHSS CKOPOCTh U YCKOPEHHUE Teja MpH
PaBHOYCKOPEHHOM  JBIDKEHHM, YCKOpPEHHE CBOOOJHOTO TaJeHHs, JKECTKOCTh IPYKUHBI,
KOX(QQHUIUEHT TpPEeHHUsI CKOJBKEHUS, MeXaHWdyeckas padoTa W MOIIHOCTb, YacTOTa M TEPHOJ
KoJIe0aHUH MaTeMaTUYeCKOTO M MPYKUHHOTO MAasTHHUKOB, ONTHYECKas CHJa COOMpAIOICH JIMH3BI,
panMoaKTUBHBEIM ()OH): IJIAHUPOBATh HM3MEPEHHUs, COOMpPATh AKCIEPHUMEHTAIBbHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUs, CIeAys NMPEATIOKEHHON HHCTPYKIUH, BBIYHCISTH 3HAYCHHE BEITHMYUHBI U
aHAJM3UPOBATH MOJTyYCHHBIC PE3YIBTATHI C YIETOM 3aIaHHOM MOTPEITHOCTH H3MEPEHHIA;

e cOOMIOIaTh MPaBHJIa TEXHUKU 0E30MIaCHOCTH MPH paboTe ¢ J1a00paTOpPHBIM 000PYIOBAaHHEM;

® pa3IM4aTh OCHOBHBIC MPU3HAKU W3YUEHHBIX (PU3UUECKUX MOJIENIEH: MaTepruanbHas TOUKa, aOCOTFOTHO
TBEP/IOE TEJNO, TOYCUHBIH HMCTOYHHK CBETa, Jyd, TOHKAs JIMH3a, IUIAaHETApHas MOJETh aToMa,
HYKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

® XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS N3YUYEHHBIX MPHOOPOB M TEXHUYECKHX YCTPOHCTB C OMOPOH Ha
WX OMHUCAaHUS (B TOM YHUCIIE: CHUJIOMETp, NATUYMKHU TOJOXKEHHS, PACCTOSIHUS U YCKOPEHUs, paKera,
9XOJIOT, OYKH, TIEPUCKOII, (OTOAINTAPaT, ONTHYECKHE CBETOBO/IBI, CIIEKTPOCKOI, JJO3UMETpP, Kamepa
Bunbscona), ucnomnp3yst 3HaHUS O CBOMCTBAaX (M3MYECKUX SBJICHUH U HEOOXOIUMbIe (hU3HUECKUe
3aKOHOMEPHOCTH;

® IICTIOJIF30BATh CXEMBI H CXEMaTHYHBIC PUCYHKH M3YYEHHBIX TEXHHUECKUX YCTPOUCTB, M3MEPUTEITHHBIX
npuOOpPOB W  TEXHOJIOTUYECKHX TMPOIECCOB TMPH PEIIeHHHA Y4eOHO--TIPAKTUYECKUX 3ajad,
OTITUYECKUE CXEMBI JIJISl TIOCTPOCHUS H300paKeHUH B IIOCKOM 3epKajie U COOMpAroIei JIMH3E;

® IPUBOAUTH NpUMEPHl (HaXOAUTh HMHMOPMAIMIO O IpUMEpax) IPAKTUYECKOTO HCIOJIb30BaHMS
(bU3MYEeCKUX 3HAHUW B TMOBCEIHEBHOM KU3HM JUIA 0OecreueHus O€30MacHOCTH MPH OOpaIIeHuH ¢
npubopaMu M TEXHUUYECKMMM YCTPOWCTBAMH, COXPAHEHHUsS 310pOBbS M COONIONEHHS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH CpeIe;

® OCYLIECTBIIATh NOUCK HHGpoOpManMu (u3ndeckoro cojepxkaHus B VIHTepHeTe, €aMOCTOATENBHO
bopMynupys TMOUCKOBBI 3alpoc, HAXOIUTh IYTH OINPEAETCHUS JIOCTOBEPHOCTH MOJYYEHHOM
nHGOpMAaLUK HA OCHOBE UMEIOLIMXCSI 3HAHUN U TONOJHUTEIbHBIX UICTOYHUKOB,;

® IICTI0JIb30BATh IIPU BBINOJIHEHUH YYEOHBIX 3aJaHMH Hay4dHO--TOMYJSIPHYIO JIUTEpaTypy (U3NYECKOTrOo
COJIepXKaHUsA, CIIPpaBOYHbIE MaTepHuajbl, pecypcsl ceTu VIHTepHeT, BlaxeTb NpUEMaAMU
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3zoBaHus HHPOPMALUHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;

® C03/1aBaTh COOCTBEHHbIC MUCbMEHHBIE M YCTHBIE COOOILEHUS HA OCHOBE MH(OpPMAIMU U3 HECKOJIBKUX
UCTOYHUKOB (PU3UYECKOr0 COJCpXkaHUsA, MyOIMYHO MPEJCTaBIATh PE3yJabTaThbl MPOEKTHOW WK
HCCIIEI0BATENILCKOM /1€ TeIbHOCTH, MPU 3TOM TPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIM MOHATUHHBIN
amnmapar M3y4aeMoro pasjena (pU3MKM U CONPOBOXJATh BBICTYIICHHWE Mpe3eHTauued ¢ yd4éToMm
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N KounyecTBouyacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bceer KonTpoabHbiepador IIpakTnyeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTeibHbIEpecypc
11 0 bI bl
bl
Pa3nen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro Mupa
bubmmoreka [{OK
11 o - 2
VIS = HAYKa O TIPHPOJ® 0 0 https://m.eds00.ru/7416194
bu6mmoreka [IOK
1.2 o 2 1
HHHCCIHCBCIITIHRL 0 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYYHBIIMETO IIO3HAHN 5 0 1 bubnuoreka [IOK
' Pl https://m.edsoo.ru/7f416194
Hroronopazneny 6
Pasznen 2.IlepBoHayasibHbIe CBECHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [JOK
2.1 C 1 0 0
TpoCiHEReliceTBa https://m.edsoo.ru/7f416194
99 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 5 0 1 bu6mmoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
bub6 OK
2.3 ATperaTHbIeCOCTOSTHUSBEIISCTBA 2 0 0 h th[IszI:I;I/(r);ZI;ascI)l(). (/7416194
Uroronopazneny 5
Pa3znen 3./IBu:keHne u B3anMojaeiicTBue Tel
b K
3.1 MexaHnueckoeIBIKEHIE 3 0 0 nommorexa [O

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



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

3.2 HWuepuus, Mmacca, INIOTHOCTh 4 Bubmorexa LIOK
' PHHA, ’ https://m.edso0.ru/7f416194
bu6mmoreka [{OK
. .B 14
3.3 Crna. Bupbicnn https://m.edso0.ru/7f416194
Uroronopazneny 21

Pa3nen 4./laBenne TBEPABIX TeJl, JKUAKOCTEH M ra3oB

I
P s BuGorexa LIOK
' P AN, KA https://m.edso0.ru/7f416194
razamu
bu6mmoreka [IOK
4.2
JlaBIICHHEKHIKOCTH > https://m.edso0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOChepHOeAaBICHHE 6 https://m.edso0.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 7 bu6mmoreka [JOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroronopazneny 21
Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUst
bu6mmoreka [JOK
51 Paboa 1 momgocTs 3 https://m.edso0.ru/7f416194
5.2 IIpocTeIEMEXaHU3MBL 5 bubmmorexa [JOK
' p https://m.edso0.ru/7f416194
5.3 MexaHuueckasidHEPTr Ul 4 bubmmorexa [IOK
' p https://m.edso0.ru/7f416194
Hroronopazneny 12
PesepBHOEBpeMs 3



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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12




8 KJIACC

KoanuyecTBouacon DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U (undposLIe)
n/m | TeMHporpaMmsl Bcero KoutpoabHbiepadorsl | [IpakTHueckuepadoTsl P
o0pa3oBaTebHbIEPECYPCHI
Paznen 1.TensioBblesiBJIeHUsI
bubmmoreka [{OK
11 i 7
CTpoeHHe I CBOMCTBABCILECTEA 0 0 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1
CIHIOBHICHPONECEH! > https://m.edsoo.ru/7f4181ce
Hroromnopaszneny 28
Paznea 2.2y1eKTpuYecKue 1 MATHUTHBIE SIBJICHUS
) ?feKTinqec;mZ 3:p5[,Z[I)I. , . . BuGmiorexa LOK
' PIDICHIDIC TEIA X https://m.edso0o.ru/7f4181ce
B3aUMO/ICHCTBUE
bu6 OK
2.2 [ToCTOSTHHBINAIEKTPUUECKUUTOK 20 1 7 htI/tIpJSI:I;I/(r)r:.eeI;as;f). ru/7fa181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITTHBICARICHIA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4 0 0
MeKTPOMATHATHAIMHYKIIA https://m.edsoo.ru/7f4181ce
Uroronopazneny 37
PezepBHOEBpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 145
I[TPOI'PAMME '



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

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/m | TeMIPOrpaMMbl Bcero Koutpoiabubiepadorsl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Pazjnen 1.MexanuveckuesiBJeHUs
11 MexaHn4deckoe ABMKEHUE U 10 0 1 bu6mmorexa [IOK
' CIIOCOOBI €ro OTMCAHMUS https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 B i 20 1 3
SAMOACHCTBHETE https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 0 3
AROHRICORPEEHEA https://m.edsoo.ru/7f41a4a6
Hroromnopaszneny 40
Pa3znen 2.Mexannuyeckne KoJeOaHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7 0 3
CXAHIACCRICROCOAMIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CHAHHHCCRHCROTIRL JBYK https://m.edsoo.ru/7f41a4a6
Hroronopazneny 15
Pa3jaen 3.2/1eKTpOMarHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 0 5 bubnunoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroronopazneny 6
Pasnen 4.CBeToBbIesiBJIeHUS
4.1 3aKOHBIPACIIPOCTPAHEHUSICBETA 6 0 2 bubnuoreka [IOK



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

https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U OIITUYECKUETIPUOOPBI 6 3 https://m.edsoo.ru/7f41a4a6
43 Paznoxenue Genoro ceera B 3 5 bub6mmoreka [{OK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroronopazneny 15
Pazgea S.KBaHTOBbICSIBJICHUS
51 Hcnyckanue 1 norjouieHue cBeTa 4 1 bubnuorexa [JOK
' aToOMOM https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> Crpocteatomtorospa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 AnepHblepeakii ! 1 https://m.edsoo.ru/7f41a4a6
Hroronopazneny 17
Pasznen 6.I1oBTOPUTEIHLHO-0000 1AM EMOLY b
61 | conmemm o prmmard | S 2 b morera LIOK
: Aep yp https://m.edsoo.ru/7f41a4a6
KJ1acc
Uroronopazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



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

YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®wusuka, 7 knacc/ [leppiukun .M., UBanos A.U., AkiinonepHoe o0111ecTBO
«M3narenscTBO «IIpocBemenne»
2. ®wusuka, 8 knacc/ Iepeimkua .M., UBanoB A.U., AknnoHepHOE 00IIECTBO

«M3narensctBO «lIpocBemenne»
3. ®wusuka, 9 knacc/ [epeimkua M.M., UBanoB A.U., AkinoHepHOE 00IIeCTBO
«M3narenscTBO «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

7 KIIACC
1.PaGouas mporpamma.

2. [Iporpammbl ocHOBHOTO 00111er0 0Opa3oBanus. Pusnka. 7 — 9 kiaccel
(aBTOprI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yrHuK).

3. Pabouas nporpamma no ¢pusuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YYEOHUKOM:

4. llepsimikun A.B. ®usnka. 7 kinacc. Y4ueOHUK 1 00111€00pa30BaTeIbHbIX YUPEKICHUI
M.:[poda. 2011

5. Jlykammk B.U. CoopHUK BOTIpocoB 1 3aaa4 1o ¢usuke. 7-9 k1. — M.: [Ipocsemenue, 2010.
—192c.

8 KIIACC

1. Pabouas mporpamma. dusuka. 7 — 9kiacchl: y4eOHO-METOIUNIECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeotnm. —M.: [Ipoda,2013. — 398,(2)

2. IIporpammbl ocHOBHOTO 0011IeTO 0OpazoBanus. dusuka. 7 — 9 kiacchl
(aBTopsl:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouyas nporpamma no ¢pusuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YU€OHUKOM:

4. Tlepeimkun A.B. ®usuka. 7 knacc. YueOHUK U1l 00111e00pa30BaTeIbHBIX YUPEKICHUI
M.:[Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BOmIpocoB u 3aaa4 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuxk JI.A. ®uzuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopabie paboTbl. KOHTpOJIBHBIC 3aaHUS. —
Caparos:Jluuei, 2014.

8. «KouTpoapHO-u3Meputenbubie Marepuansl. @usuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeOHo-MeToauueckoe nocodue/ A.E. Mapon.- M.: [lpoda,
2011.- 123c.:

10.A.B. Ileppiunkun @uzuka-8xi 2017 M. Ipoda

11.H.B. ®unonoBuu Metonudeckoe nmocobue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTe/IbHbIE M KOHTPOJIbHBIE paboThI-§ kiacc 2017 M.
HApoda

13.B.B. [llaxmarosa ,0.P. Illedep [Auarnoctudeckue padbotsl -8 kimacc 2016 M. JIpoda
14.A.E. Mapon, E.A. Mapon, C.B. Io3oiickuit Coopark Bompocos u 3agad 2015 M. [Ipoda



9 KJIACC

1. PaGouas mporpamma. @usuka. 7 — 9kIaccel: y4eOHO-METOIUIECKOTO TOCOOHS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeotun. —M.: [Ipoda,2013. — 398,(2)

2. [Tporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pu3uka. 7 — 9 Kiaccel
(aBTOphI:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma o ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YYEOHUKOM:

4. INepeimkun A.B. @usnka. 7 kiace. YueOHUK 1 00111e00pa30BaTeIbHBIX YUPEKICHUH
M.:Ipoda. 2011

5. Jlykammmk B.M. CoopHUK BOpocoB U 3a1ad 1o ¢pusuke. 7-9 ki — M.: IIpocsemenne, 2010.
—192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OThL. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®uszuka. 7 knacc. Jlabopatopusie paboTsl. KOHTpOJBHBIE 3aaHUS. —
Caparos:Jluneit, 2014.

8. «KoHTpoapHO-u3MepuTenbHbIe Matepraibl. @usuka. 7 kiracc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaueOHo-mMeroanaeckoe nmocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

KonTtponbHbIe 1 caMoCTOsITeNbHBIE PAabOTHI 10 (u3uKe. 9 Kimace: Kk yueOHUKyY A.B.
[lepoimkuna, E.M. I'yrauk «®usuka 9 xinacey / O.. I'pomuesa. — M.: U3narenscTBoO
«Dx3ameny, 2014.

Tectrl o ¢pusuke. 9 kinace: k yueonuky A.B. [lepeimkuna, E.M. I'ytHUK «Du3nka

9 xknmacce» / O.U. I'pomuieBa. — M.: U3natenbcTBO «OK3ameny, 2010.

dusuka. 9 kimace. TemaTnyeckue TeCTOBBIE 3aMaHus I MOAroToBKHA K I’ A. / aBT.- cOCT.:
M.B. boiinenko, O.H. Mupomikuna. — Spocnasis: OOO «Akanemus pazButusi», 2014.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KIIACC

. Bbubnuoreka — Bcé mo npeamery «Pusukay. — Pexxum gocryna: http://www.proshkolu.ru
2. BugeoomnsiTel Ha ypokax. — Pexxum mocryma: http://fizika-class.narod.ru

3. Enunas xosutekuust uudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum nocryma:
http://school- collection.edu.ru

4. laTepecHble MaTepUallbl K ypoKaM (DU3HMKH IO TEMaM; TECTHI 110 TeMaM; HarJIs,IHbIC
nocoOust kK ypokam. — Pexxum moctymna: http://class-fizika.narod.ru

5. lludpossie oOpazoBarenabHbIE pecypchl. — PesxkuM nocrtyma: http://www.openclass.ru
6. DnexTpoHHbIe yueOHUKH 10 pusuke. — Pexxum noctyna: http://www.fizika.ru

8 KJIACC

1. bubnuoteka — Bc€ mo npeamery «Dusukay. — Pexxum nocryma: http://www.proshkolu.ru
2. BuzeoomnsIThl Ha ypokax. — Pesxum poctyma: http:/fizika-class.narod.ru

3. Enunas xonnekius nudpoBbeIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum nocryna:
http://school- collection.edu.ru

4. HTepecHble MaTepualibl K ypokaM (PU3UKHU MO TEMaM; TECTHI 0 TeMaM; HaTJIsIIHbIE
nocobus K ypokam. — Pexxum nocrtyna: http://class-fizika.narod.ru

5. lludpossie obpazoBarenbHble pecypebl. — Pexum goctyna: http://www.openclass.ru
6. DnekTpoHHBIE YueOHHUKH M0 (usnke. — Pexxum moctyna: http://www.fizika.ru

9 KJIACC
1. BuneoomnsiTel Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru



2. Enunas xomutekuus mu@poBbIx 00pa3oBaTeNbHBIX pecypcoB. — PexxuM pocrymna:
http://school- collection.edu.ru

3. I/IHTepeCHBIe MaTCpurajibl K YypoKaM (1)I/I3I/IKI/I II0 TEMaM. TCCThI I10 TEMaM. HarJisiJHbIC
nmocobus kK ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. lludpossie oOpazoBaTenbHbIE pecypchl. — Pexxum nocrtyma: http://www.openclass.ru
5. DnekTpoHHbIe YueOHUKH 10 pu3uKke. — Pexxum nocryna: http://www.fizika.ru
6.{uctarmmonnas mkomna Ne368 http://moodle.dist-368.ru/ OtkpeIThIii Kacc. CereBoe
obpa3zoBatenbHOE coobmiecTBo. http://www.openclass.ru/node/109715

7. Enunas koyuiekiusa nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanpHbIil LEHTP HH(POPMALIMOHHO-00pa30BaTENIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unrepuert ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa0ps» Marepuaisl o ¢usuke. http://archive. Iseptember.ru/fiz

11. Anumanuu ¢pusndeckux 00bekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: obyuatornias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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