Pabouas nporpamma no ¢gusuke 1js 7-9-x kjiaccos

IHosicHuTeIbHAA 3alIUCKA

PaGouas mporpamma mo ¢pu3HuKe Ha YpOBEHb OCHOBHOTO 00IIIero 00pa3oBaHUs s
oOyuatomuxcst 7-9-x knaccoB MBOY «COILI c. Arumteny pa3paboTaHa B COOTBETCTBHH C
TpeOOBaHUSAMMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

o mnpuka3a Munnpocseuenus ot 31.05.2021 Ne 287 «O06 yTBepxaeHUU
(benepaabHOro rocy1apcTBEHHOro 00pa3oBaTEIbHOIO CTaH1apTa OCHOBHOT'O
o01ero 0opa3oBaHuUs»;

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 370 «O06 yTBep:kaeHuu (enepaibHoi
00pa30BaTesIbHOM MpOrpaMMbl OCHOBHOT'O 00I1Iero 00pa3oBaHUY;

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alH U OCYIIECTBICHHUS 00Pa30BaTEIbHON A TEIHPHOCTH IO OCHOBHBIM
o011eo0pa30BaTesIbHBIM IIpOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMaM
HA4aJIbHOrO 00ILEro, OCHOBHOT'O OOILEro U CPEeAHEro 001Iero o0pa3oBaHus»;

e KOHIUEMNUMU NpenojaBaHus yuyeOHoro npeamera «Pusnkay;

o CII2.4.3648-20 «CanuTapHO-3111IEMUOJIOTHYECKUE TPEOOBAHUS K OpraHU3alusaM
BOCIIUTaHMSI U O0Y4EHUs, OT/AbIXA U 03J0POBJICHUS A€TEH U MOJIOACKU Y,
YTBEPKACHHBIX IOCTAHOBJIEHHEM IJIaBHOTO CaHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnennueckrie HOpMaTUBBI U TPEOOBAHUS K OOECIIEUEHUIO
0e301acHOCTH U (WiIH) O€3BPEAHOCTHU AJIs YeloBeKa (GakTOPOB Cpeabl OOUTAHUS,
YTBEPKACHHBIX IOCTAHOBJICHUEM IJIABHOT'O CaHUTapHOTro Bpada oT 28.01.2021 Ne
2;

e y4eOHOTO IIaHa OCHOBHOT'O 00111ero 00pa3oBaHusl, yTBEPKIEHHOTO MPUKa30M
MBOY «COUI c.Arumts» ot 31.08.2023 Ne 1126/03-03 «O6 yTBepk)aeHUU
OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMBbI OCHOBHOT'O OOIIIETO 00pa30BaHU;

e (enepanbHOil paboueil mporpamMmbl 10 ydeOHOMY npeameTy «DU3uKa.

Pabouas nporpamma opreHTHpOBaHa Ha LeJIeBbIE IPUOPUTETHI, CHOPMYINPOBAHHBIE B
¢benepanbHON paboyel mporpaMMe BOCIIUTaHUA U B paboueit mporpamme Bocnutanus MbOY
«COUI c.Arumrsi».

[IporpamMma no pu3mke Ha ypoBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs COCTABIIEHA HA OCHOBE
MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHsI Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOM Tporpammel, ipeacTtaBieHHBIX B DI'OC OO0, a Takxke ¢ yueToM
¢benepanbHOl paboyel mporpaMMel BociuTanus U KoHuenuu npenojaBanus y4eOHOTo
npeamera «Pu3ukar.

Copepxanue mporpaMMsl 1o (GU3MKe HAMPaBICHO Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH O0YYaIOLINXCS M OPraHU3aLuUI0 U3y4eHHs (PU3UKU Ha JesITeTbHOCTHON OCHOBE.
B nporpamme 1o gu3uke yuuThIBaIOTCSI BO3SMOXXHOCTH Y4€OHOI0 IIpeIMeTa B peaan3aluu
tpeboBanuit ®I'OC OO0 k mIaHUpPyeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3ybTaTaM
00y4eHHUs, a TAKKe MEXKIPEIMETHBIE CBA3H €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMUs.



[IporpamMma 1o Gu3uKe ycTaHABIUBACT paclpe/ieiecHne yaeOHOro MaTepraa 1o rojam
oOyueHus (10 Kj1accam), IpeJyraracT MPUMEPHYIO TIOCIISI0BATEIBHOCTh U3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJIEPKAHUS U YIETE BO3PACTHBIX
0COOEHHOCTEH 00yJarOIINXCS.

[Iporpamma no pusuke pa3paboTaHa Cc LEIbI0 OKA3aHUS METOINYECKOM MOMOIIY YUUTEIIO B
co3llaHuM paboueil MporpamMmebl 1o Y4eOHOMY MTPEIMETY.

®du3uka SBISETCS CUCTEMOOOPA3yIOIIUM Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUH, N3y9aeMbIX XUMHEH,
Ouosorueil, actpoHomMuel U GpU3NUYECKOM reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-
HAYYHYIO KapTUHY MHpA, IPeI0CTaBiIsieT Hanboiee sCHbIe 00pa3libl IPUMEHEHHS HAyYHOTO
METO/1a TIO3HAaHMUsI, TO €CTh CII0Cc00a MOy4YeHHUsl JOCTOBEPHBIX 3HAHUN O MUPE.

Oj1Ha W3 TJ1aBHBIX 337124 PU3UUECKOro 00pa30BaHuUs B CTPYKTYpE 00IIEro o0pa3oBaHuUsI
COCTOHT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOH rPAaMOTHOCTH U MHTEpEca K HaAyKe y
00y4aroIumxcs.

I/IsyquI/Ie (1)I/I3I/IKI/I Ha 0a30BOM YPOBHC IpEAIIoIaracT OBJIaACHUEC CJICAYIOIIUMU
KOMIICTCHTHOCTAMU, XapPaKTCPHU3YIOIIMMHU €CTCCTBCHHO-HAYUHYIO I'PAMOTHOCTD:

e HAY4YHO OOBSACHATH SABJICHUA,

e OICHHMBATH U IIOHUMATh 0COOCHHOCTHU HAay4YHOI'O UCCJICAOBAHUA,

e HHTCPIPETUPOBATD JAHHBIC U UCIIOJIb30BAaTh HAYUYHBIC JOKA3ATCIbCTBA IJIsA
IMOJIYYCHH A BBIBOOOB.

Henu uzydyenus: Gpu3mMku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPE/IEICHBI B
Konnenmun npenonaBanust yuebnoro npeamera «dusnkay B 00pa3oBaTeNbHbIX
opranuzanusax Poccuiickoit deneparuu, peanu3yommnx OCHOBHBIE 00111€00pa30BaTEIbHBIC
MporpaMMsl, yTBepkAeHHOM pemieHueM Kosernn MunuctepcTBa NpocBeIeHUS
Poccuiickoit ®eneparuu (mpotokoit oT 3 aexadpst 2019 roma Ne [TK48H).

Hean n3yyenus pu3nKu:

MproOpeTeHne HHTEepeca U CTPEMIICHHUS 00yUaIONIUXCs K HAYYHOMY U3YYECHHIO
MPUPOJIBI, PA3BUTHE UX WHTEJUIEKTYAJbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE IPEJICTABICHUN O HAYYHOM METO/IE MTO3HAHUS U (JOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSAM;

(dhopMHpOBaHHE HAYYHOTO MUPOBO33PEHUSI KaK Pe3y/ibTaTa U3YICHUS OCHOB
CTPOCHHUsSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DH3HKH;

(dhopMUpOBaHHE TIPEICTABICHUA O PO (DU3UKH JUTSI PA3BUTHS IPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TE€XHOJIOTHIA;

pa3BUTHE MPEJICTABICHUN O BO3MOXHBIX cdepax Oyayiei mpodeccnoHanbHOM
JIeSTeTLHOCTH, CBSI3aHHOU ¢ (DU3UKOM, TTOJATOTOBKA K JATbHEHIIIEMYy 00yUEHHUIO B
ATOM HaIlpaBJICHUMU.

JlocTukeHre dTUX 1eNel MPOorpaMMBI 1o GU3HKE Ha yPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus 00eCIIeYnBaCTCS PEIICHUEM CIICIYIOINX 3a1ay:



e TpUOOpPETCHUE 3HAHUI O JUCKPETHOM CTPOCHUH BELIECTBA, O MEXaHUYECKHUX,
TETUIOBBIX, AJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;

e TpUOOPETCHUE YMEHHIA OMUCHIBATh U OOBICHATH (DU3UUECKUE SBICHUS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA;

e OCBOCHHE METOJIOB PEILICHHUS MPOCTCHUIINX PACUETHBIX 33/1a4 C UCIIOIb30BaHHEM
(bU3NIECKUX MOJIEIICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHC YMCHUH HAOIIOIATh IPUPOIHBIC SIBJICHUS U BBIMOJIHSATE OIBITHI,
nabopaTopHbIe pabOThI U AKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS C HCITOJIb30BAaHHEM
U3MEPUTEIBHBIX IPUOOPOB;

e OCBOGHHE IPHEMOB pabOTHI ¢ HH(pOpMAIHEl HU3UIESCKOTO COJICPIKAHMSI, BKITIOYAs
UH(OPMAIIHIO O COBPEMEHHBIX JOCTHKCHUSIX (DU3UKH, aHAIN3 U KPUTUIECKOES
OlLICHUBaHKE WHPOPMALINY;

e 3HAKOMCTBO cO chepamu podeCCUOHATBLHON ACSITEITLHOCTH, CBI3aHHBIMHU C
(GU3UKOIA, U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
¢du3nyecKoil HayKu.

Ha n3ydenue ¢pusuku (6a30BbIid ypOBEHB) Ha YPOBHE OCHOBHOT'O O0OIIETO 0Opa30BaHHUS
otBoaUTCs 238 yacoB: B 7-M Kiacce — 68 yacoB (2 yaca B HeIeI0), B 8-M Kiacce — 68 yacoB
(2 yaca B Hezemn0), B 9-M kiacce — 102 yaca (3 yaca B HEZIEINIO).

[Tpennaraemslii B mporpamMme 1o (hu3nke nepedeHs JadopaTopHbIX padOT U OIBITOB HOCHT
PEKOMEHIATENbHBIA XapaKTep, YIUTENb AeJaeT BEIOOp MpoBeIeHHs Ja00paTOPHBIX paboOT U
OIIBITOB C YUETOM WHANBUIYaIBHBIX OCOOCHHOCTEH 00yUYaroIuxcs, CIICKa
HKCIEPUMEHTAIBHBIX 33JaHUH, IPEeIIaraeMbIX B paMKax OCHOBHOT'O T'OCYJapCTBEHHOTO
9K3aMeHa 1o (pU3HKe.

Jlng peanuzanuu TporpaMMBbl UCTIONIB3YIOTCS YU€OHUKH, JOMYIIEHHBIE K NCIIOIb30BAHUIO
MIPU peaTn3aIii UMEIONUX TOCYIapPCTBEHHYIO aKKPEIUTAIIMIO0 00pa30BaTEIbHBIX TPOTrPAMM
HAYaJbHOTO 00IIEro, OCHOBHOTO O0IIIEr0, CPEeTHET0 O0IIeT0 00pa30BaHus OpraHU3aAIHIMH,

OCYIIECTBIISIOMIUMH 00Pa30BaTEIBHYIO IESITEIBHOCTD, TPUKa30M MUHIIPOCBEIIEHUS OT
21.09.2022 Ne 858:

®dusuka: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [leppimkun U.M.,
HBanoB A.U., Akunonepnoe ob6mectBo «M3natensctBo "[Ipocsemienue"»;
®dusuka: §8-i kiacc: 6a30BbIi YpoBeHb: yueOHUK, 8 kiacc/ [leppimkun 1. M.,
WBanoB A. U., Akiimonepuoe obmiectBo «M3natensctBo "[IpocBemienne»;
®dusuka: 9-if kiacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ Ileppimkun Y. M.,
I'yrauk E. M., UBanos A. 1., IlerpoBa M. A., AkiinonepHoe o011iecTBO
«M3marenscTBO "l[IpocBemienne»;

o <.>

DNeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, JIOMYIIEHHbIEC K UCIIOIb30BAHHUIO IPU peaTi3aluu
HMCIOIUX I'OCYAAPCTBEHHYIO aKKPECAUTALIUIO O6paSOBaTeJ'II)HI)IX mporpamMm Ha4ajJIbHOI'O
00111er0, OCHOBHOT'O OOIIIET0, CpeAHEro 00I1Iero oopazoBaHus MpuKazoM MHUHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:

®usuka, 7 knacc, DI'AOY [AI10 «Akanemuss Munnpocsenienust Poccuny;
®duzuka, 8 kinace, PI'AOY IO «Akagemuss Munmnpocsenienus: Poccumny;
®usuka, 9 knacc, PI'AOY AI10O «Akanemuss Munnpocseuienus: Poccuny;
o <.>



Conepxanue y4eOHOro npeamera

7-i1 Kaacc
Pa3znes 1. ®u3uka v ee poJib B MO3HAHUU OKPYKAKILET0 MUPA.

dusuka — HayKa O IIpupoac. SIBneHus IMpUpOIbI. dusndyeckue SIBICHU: MEXaHHUYCCKHEC,
TCIUIOBBIC, SJICKTPUICCKUEC, MAIHUTHBIC, CBETOBLIC, 3BYKOBBIC.

dusnueckue BenMuuHbL. M3mepenne ¢pusznyecknx BenuunH. Guzndeckure npudopsl.
[TorpemHocTs u3mepeHnii. MexayHapoHasi CHCTEMa EANHMII.

Kak ¢u3uka u apyrue ectecTBEeHHbIE HAyKU U3y4atoT pUpoAy. EcTecTBeHHO-HAaYy4HbII
METO/ [T03HaHM: HabJI0IeHUe, TIOCTAHOBKA HAyYHOI'O BONPOCA, BBIABHKEHUE FMITOTES,
SKCIIEPUMEHT I10 MPOBEPKE FMIOTE3, 00BICHEHNE HA0II01aeMOT0 siBieHus. Onrucanue
(U3NYECKUX SIBIICHUH C TOMOLIBIO MOAETIEH.

JdeMoHcTpanum.

1. MexaHunueckue, TEIIOBbIE, JIEKTPUIECKUE, MAarHUTHBIC, CBETOBBIC SBIICHUSI.
2. ®usnyeckue MpuOOPHI U MPOIEAYpa MPSMBIX H3MEPEHH aHAIOTOBBIM M TU(PPOBBIM
npubopoM.

JlaGopaTopHble paGoThI U ONBITHI.

Onpenenenre UEHbI JeNIEHUs MIKaJIbl K3MEPUTEIBHOTO pHOopa.

N3mepenne paccTOsSHUN.

N3mepenue o0beMa KUAKOCTH U TBEPJOTO Tea.

Onpenenenne pasmMepoB MaJIbIX TEIl.

N3mepenne teMneparypsl IpU NOMOIIHN KUJKOCTHOTO TEPMOMETpA U JaTUYNKa
TEMIIEpaTypBl.

[IpoBenenue uccieroBanus Mo MPOBEPKE THIIOTE3bI: JAIbHOCTh MOJIETA IIApUKa,
MYIIEHHOTO0 FOPU30HTAJIBHO, TEM 00JIbIIe, YeM 0O0JIbIlIe BHICOTA ITyCKa.
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Paspnen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHUH BelleCTBA.

CrpoeHnue BenecTBa: aToMbl M MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBr>keHue yacTull BeniecTBa. CBs3b CKOPOCTHU ABMKEHUS YaCTHI] C TEMIIEPATYPOH.
BbpoynoBckoe nBmkenue, nuddysus. BzaumoaeiicTBrue 4acTHI] BEMIECTBA: TPUTHKECHUE U
OTTAJIKUBaHHUE.

ArperaTHbIe COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, )KUIKOCTEH 1 TBEPIbIX
(kpucTammnueckux) Tesn. B3auMocBsa3b Mex Ay CBOMCTBAMH BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJIBL.



JdemMoHcTpanuu.

1. HabmoneHne OpOyHOBCKOTO JBUKCHHSI.

2. Habmonenue muddysum.

3. HabGmtoneHue sSBICHUHN, OOBACHSIIOMIUXCS TPUTSKCHUEM WM OTTAIKHBAHHEM
YacTHI] BEIIECTBA.

JlaGopaTopHble paGoThI U ONBITHI.

1. Onenka guaMerpa aToMa METOIOM PSJIOB (C UCTONIb30BaHUEM (oTorpaduii).
2. OmBITHI O HAOIOJICHHUIO TETUIOBOTO PACIIMPEHUS T'a30B.
3. OnbIThI 10 0OHAPYKEHUIO ACUCTBUS CHUI MOJICKYJISIPHOTO TPUTSKEHHUSL.

Paznen 3. /IBuskenne u B3auMo/ieiicTBe TeJl.

MexaHu4deckoe JABUIKCHUC. PaBHOMepHOC 1 HCPABHOMCPHOC JIBUIKCHHC. CKOpOCTL. Cpez[Hsm
CKOpPOCTH TP HEPABHOMCPHOM ABHUKCHUH. Pacuer IIyTU U BpCMCHHU OBHUIKCHUS.

SBnenue uHepuu. 3aKoH UHEepUUU. B3auMoaeiicTBre Tesn Kak MpuIrMHa U3MEHEHUS
CKOPOCTHU JIBUKEHHUS Tell. Macca kak Mepa nHepTHOCTH Tena. [InotHocTs BemecTBa. CBs3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BELIECTBA.

Cuna xak xapakTepucTuka B3aumosieictBus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue
CHJIBI C IIOMOIIBIO JUHAMOMETPA. SIBlIEeHUE TATOTEHU U cuila TshkecTH. CHila TSyKeCTH Ha
npyrux miaHetax. Bec Tena. HeBecomocts. CroskeHue cuil, HalpaBJIeHHBIX 110 OAHOM
npsimoid. PaBHozelicTBytomast cui. Cuiia TpeHus. TpeHue CKoJIbKeHUs! U TPEHHUE MOKOSI.
Tpenue B npupoie ¥ TEXHUKE.

JdemoncTpanuu.

HabmtoneHne MexaHMYeCcKoro ABMKEHUS Tela.

N3mepenne ckopocTy NPSIMOJIMHEWHOTO IBUKEHHS.
HaGnronenue siBleHUs] HHEPLIUU.

Habuntoienne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.
CpaBHEeHHE Macc IO B3aUMOJIEHCTBUIO TEI.

CroxxeHue CuiI, HallpaBJIEHHBIX IO OJJHOM MPSIMOH.

AR NS

JlaGopaTopHble padoThI U ONBITHI.

1. Ompenenenue CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIapHKa B XKHUIKOCTH, MOJIEITH
AIEKTPUIECKOTO aBTOMOOUJIS U T. 1.).

2. Ompenenenue cpeHeil CKOPOCTH CKOJIBKEHUS OpyCKa WM IIapHKa 110 HaKJIIOHHOM

MJIOCKOCTH.

Onpenenenne MIOTHOCTU TBEPJIOTO TENA.

4. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD pacTsKeHus (edopMaliun) Ipy>KUHbI
OT MPHJIOKEHHOM CHJIBI.

5. OnsIThl, IEMOHCTPHUPYIOIINE 3aBUCMOCTh CHIIBI TPEHUS CKOJIbKEHHSI OT Beca Teja
Y XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

(98]

Pasnen 4. /laBjieHue TBepAbIX TeJl, AKUAKOCTEH U Ta30B.



Hasnenne. CriocoObl yMEHBIIICHUS W YBEIMUCHUS AaBiieHus. J[aBneHue raza. 3aBUCUMOCTh
JaBJICHUS Ta3a OT o0bema, Temreparypsl. [lepenada naBineHus TBEpAbIMH TEIIAMU,
JKHIKOCTSAMM U razamu. 3akoH Ilackans. [IneBMaTnyeckre MalnHbl. 3aBHCUMOCTD JIaBICHHS
KUJKOCTH OT ITyOuHBI. ['mapocTaTudyeckuii nmapagokc. CooOIaronmecs CoCy/abl.
['mapaBnuyeckue MEXaHU3MBbl.

Atmocdepa 3emin u atMmocepHoe naBienue. [IpuuuHbI CyIecTBOBaHUS BO3AYIIHON
o6onoukn 3emau. OnwiT Toppuueru. 3mepenne arMmochepHOTo AaBieHUs. 3aBUCUMOCTh
aTMOC(epHOTO AaBICHHS OT BBICOTHI HaJl ypoBHEM MOps. IIpnbops! 11t u3mMepeHus
aTMoc(hepHOro JaBICHHUS.

JlelicTBHE XKUAKOCTH U Ta3a Ha OTPYKEHHOE B HUX TeJI0. BriTankuparomas (apxuMe10Ba)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JdeMoHcTpanum.

3aBHCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenada naBineHus KUIKOCTHIO U Fa30M.

Coobmuatomuecs: Cocypl.

I'mppasinueckuii npecc.

[IposiBnenue neiictBus aTMOCGHEPHOTo JaBIEHUS.

3aBUCHMOCTD BBITAJIKUBAOIIEH CHIIBI OT 00bheMa MOTPYKEHHOW YacTH Teja U
IIJIOTHOCTH KHUIAKOCTHU.

PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BHITECHEHHON KUKOCTH.

8. YcnoBue nnaBaHus TEN: MIaBaHUE WIK IOTPYKEHHE TEJl B 3aBUCMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.
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JlaGopaTopHble padoThI U ONBITHI.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00beMa IOTPYKEHHOH B
KHJIKOCTh YaCTH TeJa.

2. OmnpexerneHue BHITAIKUBAIOIICH CUITBL, IEHCTBYIOIIEH Ha TEIO, IIOTPYKEHHOE B
KHJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BHITAIKWBAIOIIEH CHIIBL, ICHCTBYIOIIEH HA TEJIO B
KHIKOCTH, OT MacChl TeJa.

4. OTBITHI, IEMOHCTPUPYIOIIUE 3aBUCHMOCTD BBITAJIKUBAIOLICH CHIIBI, JEHCTBYIOIIEH
Ha TEJIO B )XUAKOCTHU, OT o0neEMa HOpr>KeHHOI7I B )KMAKOCTh HaCTH TE€Jaa U OT
TUIOTHOCTH KHJKOCTH.

5. KoHcTpyHnpoBaHHUe apeoMeTpa Wi KOHCTPYHPOBAHHE JIOJKH U ONIpEIeICHHE ee
IPY30M0JbEMHOCTH.

Paspnen 5. PaGoTra u MOIHOCTB. JDHEpPrus.
Mexanunyeckas padora. MOIIHOCTS.
[IpocThie MexaHU3MBI: phIuar, 0J0K, HAaKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECHS phIyara.

[TpumeHeHne npaBuiIa paBHOBECHS pblyara K 0JI0Ky. «300Toe mpaBuio» Mexanuku. KIT/I
IPOCTBIX MeXaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHUKE.



Mexanunueckas 3Heprus. Kunernueckas v noreHuuanpHas sHeprus. [Ipespaiienue oqHoro
BHJIa MEXAHUYECKON PHEPTUU B IPYroi. 3aKOH COXPAaHEHHUS SHEPTHUHU B MEXAHUKE.

JdemoHcTpanmu.
1. Ilpumepsl NPOCTBIX MEXAHU3MOB.
JlaGopaTopHble paGoThI U ONBITHI.

1. Onpenenenre pabOTHI CHIIBI TPSHHSI IPU PABHOMEPHOM JIBI)KEHUU TeJla 110
TOPU30HTAILHOM MTOBEPXHOCTH.

2. UccnepoBanue ycnoBuil paBHOBECHUS phluara.

3. Usmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKON IHEPTHUU.

8-ii ki1acce
Pa3gen 6. TemioBbie AIBJICHUS.

OcHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUr CTPOEHUs BelecTBa. Macca u
pa3Mepsl aTOMOB ¥ MOJIEKYJI. OTBITHL, OATBEPKIAIOIUE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPUH.

Monenu TBepAOro, )KHUIKOTO U Ta3000pa3HOT0 COCTOSIHUI BelecTBa. Kpucrannndyeckue u
amopdusie Tena. OObICHEHHE CBOMCTB T'a30B, )KUJIKOCTEH U TBEPbIX TEJI HA OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-KUHETHUECKOH Teopun. CMayMBaHUE U KaMIUISPHBIC SIBICHUS.
TeroBoe pacupeHne u CKaTHe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TETIOBOTO ABUKEHUS YACTHII.
Buytpennss sueprusi. CiocoObl U3MEHEHUsI BHYTPEHHEH SHEepruu: Teronepeaada u
coBepieHne padoTel. Buasl Temionepenayu: TEMIONPOBOHOCTb, KOHBEKIIUS, U3ITyYCHHE.
KonndecTBo TeminoTel. Y aenpHas TEIIOEMKOCTh BellecTBa. TermiooOMeH U TEeToBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [1naBienne u oTBepAeBaHNE KPUCTAITTNYECKUX
BelIeCTB. Y eNbHas TeruioTa muasneHus. [lapoobpazoBanue u koHaeHcamus. Mcnapenue.
Kunenue. Y nenpHas temiota mapooOpazoBaHus. 3aBUCHMOCTh TEMITEPATyPhl KUTIEHUST OT
aTMoc(epHOTro JaBICHHUS.

Bnaxnocts Bo3ayxa.

3HCpTI/I}I TOILJIMBA. Y AelIbHAs TEII0Ta CropaHus.

[Tpunnumner padoTe! TeroBsix asurateneit KI1/ temoBoro neuratens. TemmoBbie
JIBUTATEIIM U 3aIUTA OKPYKAIOIIEH CPEIBL.

3aKkoH COXPAHCHUA U IPCBPALICHUSA SHCPIrUU B TCIUIOBBIX MPOICCCaX.

JdemMoHcTpanuu.



Habmotenne 6poyHOBCKOTO JIBHYKEHUSI.

Hab6monenue quddysun.

Habnronenue siBieHNi cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUH.
Haburoienue TemnoBoro paciupeHus Ted.

V3meHeHne gaBneHus ra3a npu U3MEeHEHHH 00beMa U HarpeBaHUH WU
OXJIQKICHUH.

[IpaBuia u3MepeHus: TeMIepaTyphl.

Bune! teronepenayu.

OxnaxaeHne Ipu COBEPUICHUN PaOOTHI.

9. HarpeBanue npu coBepiieHHH pabOThl BHEUTHUMH CHUJIAMH.
10.CpaBHEHME TEIIIOEMKOCTEN pa3INYHbIX BELLIECTB.
11.HabGnronenue xunenus.

12.HaburoieHre moCTOSTHCTBA TEMIIEPATyPhI PH TIABJICHUH.
13.Moaenu TEmI0BbIX ABUTATEIEN.

Al
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JlabGopaTopHblie padoThI M ONBITHI.

(S

OnBITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSI.

OnpITHI IO BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MM caxapa.

3. OmnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACITUPEHHUS Ta30B, JKUIKOCTCH U TBEPIBIX
Tel.

4. OmnpenerneHue AaBJICHHS BO3yXa B Oa/NIOHE MIMPHUIIA.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD JIaBIICHUS BO3yXa OT €ro oobeMa u

HarpeBaHUs WM OXJIKICHHUS.

6. IIpoBepka rumnoTe3sbl TUHEHHON 3aBUCUMOCTH JITHHBI CTOJIOMKA KUAKOCTU B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.

7. Habmronenue u3MeHeHHs BHYTPEHHEN YHEPTUH TeJla B pe3yNibTaTe Terionepeaaun
Y pabOThI BHEIIHUX CHJL.

8. HccnenoBaHue siBIEHUS TEIIIOOOMEHA MPU CMEITUBAHUH XOJIOAHON U ropsyeit
BOJIBI.

9. OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOH MPH TETIIOOOMEHE C
HarpeThiM METAJUIMYECKUM ITHIHHIPOM.

10.0npenenenne yaenbHOM TEIIOEMKOCTH BEILIECTBA.

11.MccnenoBanue npoliiecca UCIapeHHusl.

12.0npenenenne OTHOCUTENBHOM BIAKHOCTH BO3/TyXa.

13.0npenenenne yaenbHOW TEIIOTHI IIJIABIEHUS JIbJA.

N
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Pasznes 7. JjekTpryeckue U MATHUTHbIE SIBJICHUS.

OnexTpuszanus Tei. J[Ba poga aJIeKTpUUECKUX 3aps10B. B3anMonelicTBre 3apsKEHHBIX TE.
3akoH KysoHa (3aBUCHMOCTD CHJIbI B3aUMOJECHCTBHS 3apsKEHHBIX TeJT OT BEJIMYKHBI 3aps/I0B
U PACCTOSIHUS MEXKIY TEJIaMN).

OnexTpuueckoe nojie. HanpspkeHHOCTH aekTpuyeckoro nosst. [IpuHnun cynepnosunuun
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu s5ekTpuyeckux 3aps0B. DIeMEHTapHbBIN leKTpudeckuid 3apsaa. CTpoeHue atoma.
[IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.



DNEeKTPUYECKUM TOK. Y CIIOBUS CYILIECTBOBAHMS AJIEKTPUUECKOro ToKa. IcTOUHUKH
MIOCTOSIHHOTO TOKA. J[eCTBUS AJIEKTPUUYECKOrO TOKA (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE).
DNEeKTPUUYECKHUM TOK B )KHUJIKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuna Toka. DnekTpuyeckoe HanpspkeHue. ConpoTuBiieHne
IIPOBOAHUKA. Y IEIbHOE COMPOTHBIICHHE BemecTBa. 3akoH OMa ISl y9acTKa Ieru.
ITocnenoBarenbHOE U MApAJUIEIbHOE COEANHEHNE IPOBOJHUKOB.

PaboTa 1 MOIITHOCTH AJIeKTpUUecKoro Toka. 3akoH Jkoyns—JIeHnna. DnekTpuueckue memnu u
MOTPEOUTEINH IEKTPUIECKON dHepruH B ObITYy. KOopoTkoe 3aMbIkaHue.

ITocTossmaBICc MaruuThl. B3anMoaecTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoOE 110JIC.
MaruauTHOe noJie 3eMJId U €ro 3Ha4eHue i )ku3HU Ha 3emuie. OnbIT Opcerena. MaruHuTHoe
T0JI€ ANEKTPUUYECKOTO TOKA. [[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. JlelicTBre
MAarHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM. DJIEKTPOABUTATEb TOCTOSHHOTO TOKA.
Hcnosib30BaHmnE 2EKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnsiTel @apanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuno Jlenua.
Onexrporereparop. CriocoObl MOTYyYSHHS NEKTPUUECKON IHEPTUU. DIIEKTPOCTAaHIIUH Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUH.

JdeMoHcTpanum.

Onexrpusanus Tell.

JIBa posia 2JIEeKTpPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
YCTpoUCTBO U JEHCTBUE DIIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsII0B.

[IpOBOAHMKY M TUANEKTPUKH.

MonenpoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
HcrouHnky OCTOSITHHOTO TOKA.

JlencTBUA DIIEKTPUYECKOTO TOKA.

10.2nexTpruecKkuii TOK B )KUIKOCTH.

11.I"'a30Bb11 pa3psn.

12.3mMepeHne cuiibl TOKa aMIepMeTpoM.

13.MI3MepeHne 2IEKTPUUECKOTr0 HANPSyKEHUS BOJIBTMETPOM.
14.Peocrar n Mara3uH COIPOTHUBIICHHUMN.

15.B3aumopeiicTBHE MOCTOSHHBIX MarHUTOB.

16.MonenrpoBaHie HEBO3MOXHOCTHU Pa3/ieJIeHUs MOII0COB MarHUTA.
17.MonenupoBaHre MarHUTHBIX TOJIEN TOCTOSTHHBIX MarHUTOB.
18.0mbIT Opcrena.

19.MaruuTHOE 1oJie TOKa. DIEKTPOMArHur.

20./IeficTBHE€ MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM.
21.DnexTpoaBurareiab NOCTOSSHHOTO TOKA.

22 .UccnenoBaHue sIBICHUS 3IE€KTPOMArHUTHON MHIYKIUU.
23.0nbiTel Dapajes.

24.3aBACHMOCTb HaIlpaBJIEHUS HHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHUSI.
25.9neKTporeHepaTop MOCTOSIHHOTO TOKa.

WP nhwh =

JlabGopaTopHblie padOThI M ONBITHI.



OmnbITH IO HAOTIOACHUIO SJIEKTPU3ALUHI T MHIYKLIUEH U IPU CONTPUKOCHOBEHUH.

HccnenoBanue qefcTBUSA 3JEKTPUYECKOTO OIS HA IPOBOAHUKU U IUAJIEKTPUKH.

COopka 1 mpoBepKa padOThI STEKTPHUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepeHue u peryarupoBaHUe CHIIbI TOKA.

W3mepenue u peryarupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, HIYIIETO Yepe3 pe3nucTop, oT

COIIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

7. OmbITbI, JEMOHCTPUPYIOILME 3aBUCUMOCTb IEKTPUUECKOTO COITPOTHBIICHUS
IPOBOJIHHKA OT €r0 JIMHBI, IJIOIAI! TONIEPEUYHOr0 CEUCHHs U MaTepHaa.

8. IlpoBepka npaBuiia CJI0KEHHs HAIPSKEHUH PU MOCIIE10BaTEIbHOM COEIUHEHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia JJsl CUIIbI TOKA IIPU MapaJljIeIbHOM COEAMHEHUH PE3UCTOPOB.

10.0Ompenenenue paboTHI 3JIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOP.

11.0OnpeneneHne MOIIHOCTH 3JIEKTPUUYECKOIO TOKA, BBIJEIAEMOM Ha pe3UCTOpe.

12.MccnenoBanne 3aBUCHMOCTH CHITBI TOKA, UAYILETO Yepe3 JaMIIOuKy, OT
HanpsDKEHUs Ha Hell.

13.0npenenenne KII/ narpeBarens.

14 MccnenoBaHne MarHUTHOTO B3aMMOAEUCTBUS MOCTOSTHHBIX MarHUTOB.

15.M3y4eHrne MarHuTHOTO TOJIsl IOCTOSIHHBIX MarHUTOB IIPH WX OOBEINHEHUH U
paszeneHuu.

16.VMccnenoBanue qeiCTBUS 3JEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.

17.01bITbI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIbI B3aUMO/IEHCTBHS KaTYILIKU C
TOKOM M MarHWTa OT CHJIBI TOKA M HAIIPABJICHHUS TOKA B KATYIIKE.

18.13yuyeHue AelCTBUS MArHUTHOTO OJISl HA IPOBOJHUK C TOKOM.

19.KoHcTpyrpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20.U3mepenne KIIJ[ anekTpoaBUraTenbHON yCTaHOBKH.

21.O1BITHI 110 HCCIIEIOBAHUIO SIBICHUS 3JICKTPOMATrHUTHOW WHIYKIMH: UCCIIEIOBAaHHE

U3MEHEHUI 3HAaUeHUs U HalpaBJICHUs] UHIYKIIMOHHOTO TOKA.

A

9-ii kiacc
Pa3zngen 8. Mexannueckue siBJICHHUS.

Mexannueckoe nBuxkenue. MarepuanbHas Touka. Cucrema orcuera. OTHOCUTENBHOCTD
MEXaHNYECKOro JBHKEHUs. PaBHOMEpHOE npsiMoNInHEHOe ABrxkeHne. HepaBHomepHOe
psMOJUHEIHOE ABM>KeHNEe. CpellHsAs 1 MTHOBEHHAs! CKOPOCTb TeJla IPU HEPAaBHOMEPHOM
JBHKECHUH.

Yckopenue. PaBHOyckOpeHHOE mpsiMoNInHeHOe nBrxkeHrne. CBoOoHOE nageHue. OnbIThI
lanunes.

PaBHOMepHOE ABMXKEHUE TI0 OKpykHOCTHU. [lepnon n yactora obpamenus. JlnneiHnas u
YIJIOBasi CKOPOCTHU. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsebiit 3akoH Hbrorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. IIpunnun
CYNEPIO3HULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cujla TPEHUS! CKOJIbKEHMSI, CUIa TPEHMSI ITOKOS,
ApyTUE BUJbI TPEHUS.



Cuiia TSHKECTH U 3aKOH BCEMUPHOTO TATOTCHUS. Y CKOPEHUE CBOOOIHOTO MaICHHUSL.
JIBmxenue rutanet Bokpyr Connna. [lepsas kocMuueckas ckopocts. HeBecomocTs 1
neperpys3Ku.

PaBHOBecue marepuanbHOi TOUukH. AOCOIIOTHO TBepAOe Teno. PaBHOBecHe TBEpI0TO Tena ¢
3aKpEIUICHHOM OChIO BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec Tena. I3Menenue umnynbca. IMnynbce cuiibl. 3aKOH COXpaHEHUsS! UMITYJIbCA.
PeakTuBHOE NBMKEHUE.

Mexanunueckast paboTa 1 MOIIHOCTb. PaboTa cuit TspKkecTH, ynpyrocty, TpeHus. CBssb
sHepruu u pabotsl. [loTeHanpHas SHEPTHs Tela, MOAHATOTO Ha/l TOBEPXHOCTHIO 3EMIIH.
[TorenunanpHas 3Heprus cxaron npyxunsl. Kunernueckas sneprus. Teopema o
KMHETUYECKOM SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

JdemMoHcTpanuu.

1. HaGmroieHne MeXaHn4ecKoro JIBUKEHHUs TeJla OTHOCUTEIbHO Pa3HBIX TEJ OTCUETA.
CpaBHeHue myTel ¥ TPACKTOPUI ABMXKEHHS OJTHOTO U TOTO K€ Tejla OTHOCUTEIHHO
pasHbIX TEJ OTCYETA.

W3mepenne CKOPOCTH U YCKOPEHHS MPSIMOJIMHEHHOTO ABYKEHHUSL.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O IBUKEHHUS.

HaGmoneHne IBMKEHHS Tea O OKPYKHOCTH.

HabnroneHne MexaHMYEeCKHUX SIBIEHUH, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexkay npu ee paBHOMEPHOM U YCKOPEHHOM JBIKEHUH OTHOCHTEIBHO
KaOuHeTa PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tella OT MacChl Tella U JeHCTBYIOIIEH Ha HETO CUJIBI.

8. HabmroneHue paBeHCTBa CUIT ITPU B3aUMOJICHCTBUH Tell.

9. N3mMeHeHue Beca Teja Npu YCKOPEHHOM JIBH)KEHUU.
10.I1lepenavya ummnysbca Ipyu B3aUMOJICHCTBUHU Tell.
11.I1peo6pa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEJI.
12.CoxpaHeHne uMIyibca IpU HEYIPYTroM B3aUMOJICHCTBUH.
13.CoxpaHenue UMITysbca Ipu adCOMIOTHO YIPYTOM B3aUMOAECHCTBUM.
14.HaGmro/ieHNe peakTUBHOTO JIBMXKEHUSI.
15.CoxpaneHnue MeXaHU4eCKOW SHEPTUH MPU CBOOOIHOM Ma/IeHUH.
16.CoxpaHeHre MEXaHUYECKOM YHEPIUU NPH JIBUKEHUH TeJia Mo AeHCTBUEM

MIPY’KUHBI.

N
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JlaGopaTopHble paGoThI U ONBITHI.

1. KoHcTpyHnpoBaHue TpakTa JAJsl pa3roHa U JAIbHEUIIET0 pAaBHOMEPHOTO JIBHKEHUS
[IapuvKa Ujin TCJICKKHU.

2. OmnpeneneHue cpeaHell CKOPOCTH CKOIBKEHHUs OpycKa WK ABUKESHHSI IIapHUKa 110
HaKJIOHHOM TJIOCKOCTH.

3. Omnpenenenue yCKOpeHHsI TeJia MPU paBHOYCKOPEHHOM JBUKCHHUHU 10 HAKIIOHHON
TJIOCKOCTH.

4. HccnemoBaHue 3aBUCUMOCTH MTyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBUKCHHUH
0e3 HaYaIbHOM CKOPOCTH.
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. IIpoBepka THIOTE3bI: €CIU MPU PABHOYCKOPECHHOM JBHMKCHUH 0€3 HadallbHOM

CKOPOCTH IIYTHU OTHOCATCS KaK psaa HEYCTHBIX YHUCEII, TO COOTBECTCTBYIOIIUEC
IMPOMCIKYTKHU BPEMCHU OAUHAKOBLI.

. I/ICCJ'IG,Z[OBaHI/IC 3aBUCHUMOCTH CHUJIBI TPCHUSA CKOJIBXCHUS OT CHUJIbBI HOPMAJIBHOI'O

JaBJICHUS.

Omnpenenenne K03PUINCHTA TPEHUS CKOJIBKECHUSL.

Onpenenenne KeCTKOCTU IPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS TIPH PABHOMEPHOM JIBHKSHUH TeJIa 110
I‘OpI/I3OHTaJ'IBHOﬁ TTOBCPXHOCTH.

10.0Onpenenenne pabOThI CHIIBI YIPYTOCTH MPU MOIBEME IPy3a C UCIOIb30BAaHUEM

HCIIOJABHKHOI'O U IOABUXKHOT'O OJIOKOB.

11.13y4yeHune 3akoHa COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexann4yeckue KoJe0aHuA M BOJIHBI.

Konebarenpaoe arkenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHHI: IIEPUOI, 9aCTOTa,
aMIUTUTY/1a. MaTeMaTU4YeCKuid U PYKUHHBIN MasTHUKH. [IpeBpaiieHe sHeprun npu
KOJIe0aTeIbHOM JIBUKECHUM.

3aryxatomue kojaebanus. Beinyxaennsie koneOanus. Pezonanc. Mexannueckue BOJIHBI.
CaoiicTBa MexaHn4yeckux BOJH. [IpojonpHbIE U TIONIepeuHbIe BOTHBI. J[7I1HA BOJTHBI U
CKOpPOCTb €€ pacrpocTpaHeHHsl. MexaHuuecKHe BOJIHbI B TBEPAOM Telle, CEiiCMUUecKue

BOJIHBI.

3Byk. [’ poMKOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHppa3ByK U ylIbTpa3ByK.

JdemoHcTpanmu.

Al

Habmoienue xosne6anuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habintoienue BbIHYX/I€HHBIX KOJle0aHUIl U pe30HaHca.

Pacnipoctpanenue nNpo0IbHbIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).

HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKycTHYeCKHi pe30HaHC.

JlaGopaTopHble paGoThI U ONBITHI.

)

. Omnpenenenne 4acTOTH U IEPHO/Ia KOJICOAHNI MAaTEMaTHIECKOTO MasTHHUKA.

OmnpeneneHne 4acTOTHI ¥ EPHOAA KoJleOaHUH MPYKUHHOTO MassTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEpUoAa KoJeOaHUH MOJIBEHIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NIepUoa KojaeOaHUi Mpy>KMHHOTO MasiTHUKA OT Macchl

rpysa.

. IIpoBepka HE3aBUCUMOCTH TIEpHOJIa KoeOaHuii rpy3a, MOABEIIEHHOTO K HUTH, OT

MaccChl Ipysa.
OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh TIepro/ia KojaeOaHuil Ipy>KMHHOTO
MasTHUKA OT MACCBI I'Py3a U KECTKOCTHU IIPYKUHBI.

. N3mepenue yckopeHus cBOOOIHOTO MaeHHUS.

Pa3znea 10. DiieKTpOMArHMTHOE 1MOJI€ U JIEKTPOMATHUTHbIE BOJIHbI.



DNEeKTPOMarHuTHOE MoJj€e. DIEKTPOMAarHUTHbIE BOJIHBI. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
[Ikana 3J1€KTPOMarHUTHBIX BOJIH. VICIIOJIb30BaHKE DIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBS3U.

DnekTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
JdemoncTpanmu.

1. CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
2. BoiHOBEBIE CBOMCTBA CBETA.

JlaGopaTopHble paGoThI U ONBITHI.
1. M3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIbIO0 MOOMIBHOTO TesnedoHa.
Pasznea 11. CBeroBbIe IBJICHHUS.

JlyueBast Mogens cBeta. Mcrounuku cera. [IpsmomnmHeiiHoe pacnpocTpaHeHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH IMpCJIOMJICHHA CBCTA. ITonnoe BHYTPCHHCC OTPAXKCHUC CBCTA.
Hcmonns30BaHue IMOJTHOTO BHYTPCHHCTO OTPAKCHHA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox mydeii B muH3e. OnTudeckast cucteMa oToanmnapara, MUKpPOCKOIIa U TEIECKOTa.
I'na3 xak ontuueckas cucrema. bin3opykocTs U JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbITel HetoToHA. Clio)kKeHUE CIIEKTPaIbHBIX [[BETOB.
Jucnepcus caera.

JdemMoHcTpanuu.

[IpsimonuHEITHOE PacIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

ITonmyyenne n300pa>keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomienne ceera.

OnTHyeckuii CBETOBO.

Xon nydeit B cobuparouieil muH3e.

XoJ J1y4eil B pacCeuBaroLEen JTUH3E.

[Tonydenne n300pakxeHuii ¢ TOMOIIbIO JINH3.

[Tpunun neiictBus doroamnmnapara, MUKpPOCKOIA U TEIECKOTIA.
10.Monens Tnaza.

11.PaznoxeHnue 6e10ro cBeTa B CIIEKTP.

12.ITonyuenue 6enoro cBeTa Mpu CI0KEHUH CBETAa PAa3HBIX I[BETOB.

WX W=

JlaGopaTopHble paGoThI U ONBITHI.

1. WccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUs CBETOBOTO JIy4ya OT yIJia MajeHUs.

2. V3y4yeHune XapakTepHCTUK N300pakeHMsI TPeIMETa B INIOCKOM 3€pKalle.

3. HccnenoBanue 3aBUCUMOCTH YIJIa IIPEJIOMIIEHUS CBETOBOIO JIyda OT YyIJla NaJcHHUs
Ha TPaHMIIEC «BO3AYX—CTEKIION.



4. TlomyueHue N300paKEHHI C TOMOIIBIO COOUPAFOIIEH JIMH3BI.

5. Omnpenenenue (HOKYCHOTO PACCTOSIHUS M ONITUYECKON CHIIBI COOMPATOIEH JTNH3BI.

6. OmBITHI IO Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.

7. OnbITH IO BOCTIPHATHIO LIBETA PEAIMETOB ITPH UX HAOJIIOJICHUH Yepe3 LIBETOBBIC
(GUIBTPHL.

Pa3gen 12. KBanTtoBbIe sIBJEHMSA.

OmneiTel Pe3epdopaa u uranerapras Mozenb aroMa. Monens atoma bopa. Ucnyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JIuHEHyaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Allb(ha-, 6eTa- u ramma-u3nydeHus. CTpoeHne aTOMHOTO SIpa.
Hyxnonnas monens aromHoro sapa. M3otomnsl. PaguoaktuBHbie mpeBparienus. [lepros
10JIypacnaa aTOMHBIX sIJIEp.

SInepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO YHCEN. DHEPTHS CBI3H
aTOMHBIX A1ep. CBsA3b Macchl U 3Hepruu. Peakunu cunTtesa u genenus sep. Mcrounuku
sHepruu CoyiHIA U 3BE3.

SAnepnas sHepreTuka. JleicTBUs paAOaKTUBHBIX U3JIy4€HUI Ha )KUBbIE OPraHU3MBI.
JdeMoHcTpanum.

CrieKTphl U3ITy4EHUs U MOTIIOIIECHUS.

CrieKTphl pa3aryuHbIX T'a30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cueTunka HOHU3UPYIOMINX U3TYyUEHHH.

Perucrpanus nznydenusi npupoAHbBIX MUHEPAJIOB U MTPOIYKTOB.

ANl

JlaGopaTopHbie padoThI U ONBITHI.

1. HaOmroieHue CIUIOIMIHBIX U JIMHEHYAThIX CIIEKTPOB U3TY4EHUS.

2. HWccnenoBanue TpEKOB: U3MEPEHNE IHEPTHH YACTHIIBI IO TOPMO3HOMY IYTH (T10
¢dororpadusim).

3. M3mepenne paanoakTUBHOTO (hoHa.

IToBTOpPHTE/IBLHO-000011IAKO NI MOLYIb.

[ToBTOpUTENBEHO-00001IAIONINI MOTYB MIPEAHA3HAYEH JJISl CUCTEMATU3alUU 1 00001IeHNs
MIPEIMETHOTO COZICPKAHUSI U OIBITA IEATEIbHOCTH, MPUOOPETEHHOTO MPY U3YUYEHUHU BCETO
Kypca (pHU3UKH, a TaKXKe I MOATOTOBKU K OCHOBHOMY T'OCYJApCTBEHHOMY 3K3aMEHY 110
¢buzuke 1715 00yyaromuxcs, BEIOPaBIIUX 3TOT Y4eOHBIHM npeaMer.

[Ipu u3yyeHnn TaHHOTO MOAYJISI PEANHU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI ACSITETbHOCTH,
Ha OCHOBE KOTOPBIX 00ECTIEYMBAETCS IOCTUKEHUE MPEAMETHBIX U METaIIPEeIMETHBIX
IUTAHUPYEMBIX PE3YJIbTaTOB 00yUYeHUs, POPMUPYETCS] €CTECTBEHHO-HAay4YHas IPaMOTHOCTb:
OCBOEHHUE HAYYHBIX METO/0B UCCIIEOBaHMS SIBICHUN IPUPOJIbI U TEXHUKH, OBJIAaJIEHUE
YMEHUSIMH OOBSICHITH (PU3UUECKHE SIBJICHUS, IPUMEHSS IOJTyYEeHHbIE 3HAHUS, PellaTh
3aJ1a4M, B TOM YHUCJIE KAYECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.



[IpuHIMIMATBEHO EATENbHOCTHBIA XapaKTep IaHHOTO pa3JieNa pealu3yeTcs 3a CUET TOTo,
4TO 00y4arolecs BbINOIHAIOT 3aaHNs, B KOTOPBIX UM IPEJ1araercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SBICHUS B
OKpY>Kalolllel MpupoJie U MOBCEIHEBHOMN KU3HU;

HCII0JIB30BAaTh HAYYHBIC MCTOABI UCCIICAOBaHMA (1)I/I3I/I‘I€CKI/IX HBHeHHfI, B TOM YMCJIC TJIA
MPOBECPKU T'UIIOTE3 U MOJTYUCHUSA TCOPECTHUICCKUX BBIBOAOB,

O0OBICHATH HAay4YHBIC OCHOBBI Han0o0JIee BaXKHBIX [[OCTI/I)KCHI/Iﬁ COBpPCMCHHBIX TGXHOJ’IOI‘I/II;'I,

HAIpuMeEp, MPaKTUUICCKOro UCIIOJIb30BaHUSA PA3JIMYHBIX KCTOYHUKOB SHEPIrul Ha OCHOBE
3aKOHa IMPEBPAIICHHUA U COXPAaHCHUS BCCX U3BCCTHBIX BUAOB SHCPIUU.

IInanupyemble pe3yIbTAThl OCBOEHUS MpeIMeTa

JInyHOCTHBIE Pe3yJbTAThl

B pe3ynbrarte u3yuenust Gpu3MKU Ha ypOBHE OCHOBHOTO 00IIET0 00pa3oBaHus y
oOyyarorerocst OyyT c()opMHUPOBAHBI CICTYIONINE TNIHOCTHBIEC PE3YIIbTATHl B YACTH:

1) naTpMOTHYECKOro BOCHUTAHMUSA:

e TMPOSIBJICHHE UHTEpECA K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON
¢buznyecKkoil HayKu;

e IIEHHOCTHOE OTHOULIEHHE K JTIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(HU3HKOB;

2) rpakAaHCKOr0 M AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

e TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJI€HHH OOIIECTBEHHO 3HAYUMBIX U
ATHYECKHX MPOOIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTIKEHHH
buzuky;

e OCO3HAaHHUE BAKHOCTH MOPAIBbHO-3TUUECKUX MPUHIUIIOB B I€ATEIbHOCTH YYEHOT0;

3) acTeTHYECKOro BOCIIUTAHMS:

e BOCIPUATHEC 3CTCTUYCCKUX KAYCCTB (I)H3PI‘ICCKOﬁ HAayKHu: €€ TapMOHHUYIHOT O
MOCTPOCHU, CTPOroCTU, TOYHOCTH, TIAKOHUYIHOCTHU,

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
e OCO3HaHHUE LIEHHOCTH (PU3MUYECKON HAYKU KaK MOILTHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTHH, BaXKHEHNIIIEW COCTABIAIOIEH KYJIbTYPHI;
e pa3BUTHE HAYYHOH JII0OOO3HATEIBHOCTH, MHTEPECA K UCCIIE0BATENILCKOM

JIeATEIIbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOTO 0JIATONOIY YU :



e OCO3HAHUE LIEHHOCTU 0€3011acHOr0 00pa3a >KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BAKHOCTH IPaBHJI 0€3011aCHOTO MOBEACHHS Ha
TPaHCIOPTE, Ha JIOPOTax, C AMEKTPUIECKUM U TEIUIOBBIM 000PYJOBAHUEM B
JIOMAITHUX YCIOBUSX;

e c(hopMUPOBAHHOCTH HAaBBIKA Pe(IICKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOT'0 K€ 1PaBa y APYroro 4ejJoBeKa;

6) TPy10BOr0 BOCIMTAHMS:

e AKTHBHOE YYacTHE B PEIICHUU MMPAKTHUUECKHUX 3a/1a4 (B paMKax CEMbH,
o0pa3oBaTeNbHOI OpraHu3alnu, ropoja, Kpasi) TEXHOJIOTHYECKON U COLMaIbHON
HANPABIEHHOCTH, TPEOYIOIMUX B TOM YHCIe U (PU3NUECKUX 3HAHUH;

e HHTEpEC K MPAaKTUYECKOMY U3YUYCHUIO MPOQECcCHii, CBI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JI0rHYeCKOr0 BOCTIMTAHUS:

e OpHEHTAlMs HA TPUMEHEHUEe PU3NYECKUX 3HAHUM I PeIlIeHus 3a]a4 B 00JacTH
OKPY>KaIOIIEH Cpeibl, IIIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MO>KHBIX
MOCJIEJICTBUM JIJIs1 OKPYXKAIOILIEH CPEeAbL;

e OCO3HAHUE TJI00ATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

8) ajanTannu K N3MEHAKIIUMCS YCJIOBHAM COUMAIBHON U MPUPOAHOM Cpe/bl:

e IOTPEOHOCTH BO B3aMMO/IECHCTBHHM IIPU BBINOJIHEHUH UCCIIEOBAaHUM U IPOEKTOB
(bu3nYeCcKOil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

e TIOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO AEATEIbHOCTD;

e TOTPeOHOCTH B OPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4HCiie GOPMYIUPOBATH UJIEH,
HOHATHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSIX;

e 0CO3HaHUE 1e(UINUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1aCTH
bu3uKy;

e TUIAHUPOBAHHE CBOETO Pa3BUTHS B IPUOOPETEHNHU HOBBIX (PU3MUECKUX 3HAHUM;

e CTpPEMJICHHE aHAJIM3UPOBAThH U BBIABIATH B3aMMOCBSI3U IPUPO/JIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e OLIEHKA CBOUX JEHCTBUI C yUE€TOM BIIMSHUS HA OKPYKAOLIYIO CPEY, BOZMOXKHBIX
ri100aJILHBIX TTOCIIEACTBHM.

MeranpeaMeTHble pe3y/ibTaThI

B pesynbpTare ocBoeHMS IporpaMmbl 1o GU3UKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOy4aromierocst 0ynyT copMUpOBaHBI MeTaNpeAMeTHBIE Pe3YJIbTAThl, BKIIOYAIOIIHE
IMO3HAaBaTCJIbHBIC YHUBCPCAJIbHBIC yqe6HI>1e HeﬁCTBHH, KOMMYHUKAaTUBHBIC YHUBCPCAJIbHBIC
yueOHbIe ACUCTBUS, PETYIATUBHBIE YHUBEPCATbHBIC YUeOHBIC HCHCTBHUS.

Ilo3HaBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

Ba3oBble J1ornyeckue a1eiicTBUA:

e BBIABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIEC TPU3HAKU OOBEKTOB (SIBICHUN);



e YCTAHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(DUKAIINHI, OCHOBAHUS IS
000011ICHHS U CPaBHEHUS;

e BBISBIIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B paCCMATPUBAEMBIX (DaKTax, TaHHBIX
Y HaOJIIOJICHUSIX, OTHOCSIIUXCS K (DU3MYCCKUM SIBIICHHUSIM;

e BBISBIIATH IPUYUHHO-CIICJICTBEHHBIC CBSI3U MPU U3YUYCHUU (DU3HUECKUX SBICHUN U
MPOIIECCOB, JeNIaTh BEIBOJIBI C HCIIOJIB30BAaHHEM JICAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJTFOYCHUM, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3X (PH3UICCKIX BEITUYNH;

e CaMOCTOSATEIILHO BEIOMPATH CIIOCO0 pelieHus yaeOHOH (PU3MIECKOM 3a1aun
(cpaBHEHUE HECKOJIBKHUX BApPUAHTOB PEIICHHSI, BRIOOP HanOOJIee TOIXOISIIETO ¢
YYETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBble uccienoBarejabcKue ecCTBUA:

KCIOJI30BAaTh BONPOCHI KAaK MCCIIEA0BATENLCKUIA HHCTPYMEHT MO3HAHMS;

e IIPOBOJIUTH 10 CAMOCTOSATEIBHO COCTABIIECHHOMY IUIAHY OIBIT, HECIOXKHBII
(bU3HYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHIE (PU3UICCKOTO SBIICHUS;

e OLIGHMBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTH MH(OPMALINIO, TOTYYEHHYIO B XO/I€
WCCIIEIOBAHUS UJIU SKCIIEPUMEHTA;

e CaMOCTOATEIBHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOBI 10 pE3yJIbTaTaM
MIPOBECHHOTO HAOJIOICHUSI, OIBITA, UCCIICOBAHUS;

e TMPOTHO3MPOBATH BO3MOXKHOE JajbHElIIee pa3BUTHE (PU3NIECKUX MPOIECCOB, a

TaK)KEe BBIIBUTATh MPEATIOI0KEHHUS 00 MX PAa3BUTHH B HOBBIX YCIOBHSX U

KOHTEKCTaXx.

Pabora ¢ undopmanmeii:

e TPUMEHSATH PA3JIMYHBIE METO/IbI, UHCTPYMEHTHI U 3alpOChl IIPU MOUCKE U 0TOOpE
UHGOPMALIUY WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHOo! (pu3ndeckoil 3a1auu;

e AHANM3HUPOBATh, CUCTEMATU3UPOBATH M UHTEPIPETUPOBATH NHPOPMAIUIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

e CAMOCTOSATEIBHO BHIOMPAThH ONTUMAIbHYIO (DOPMY IpEACTaBIECHUS HH(OPMALIUU U
WUTIOCTPUPOBATH pelIacMble 3a7a4l HECIIOKHBIMU CXEMaMH, IMarpaMMaMu, MTHON
rpaduKoi U UX KOMOMHAITUSMU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJBHBLIC yqeﬁm,le JelCcTBHUA:

B X0/JIe 00CYXAeHHs yueOHOr0o MaTepHalia, pe3yibTaToB J1a00paTOPHBIX padoT U
IPOEKTOB 33J]aBaTh BOMPOCHI MO CYLIECTBY 00CYK1aeMOI TEMBI U BHICKA3bIBaTh
WJIed, HalleJICHHBIC Ha PEIICHHE 3a7auil U MOJIIep)KaHue OJraroxenaTeIbHOCTH
001IIeHUS;
e COIIOCTABIISITH CBOM CYXKICHHS C CY)KIECHISIMH JPYTUX YYACTHUKOB JINAJIOTA,
OOHapy>KUBaTh Pa3InYMe U CXOJICTBO MO3ULIUH;

e BBIpAXATh CBOIO TOYKY 3pPE€HUS B YCTHBIX M MMChbMEHHBIX TEKCTaX;

e MyOJIMYHO NPEACTABIATH PE3YIbTATHI BBIMOJIHEHHOTO (PU3UYECKOTO OMbITa
(9KCIIepUMEHTa, UCCIIeIOBAHMUS, TIPOCKTA);

e TIOHMMATh M UCIOJIB30BATH MPEUMYIIECTBA KOMAaHAHON U UHIANBUIYaIbHOW PaOOTHI
IIPU pEIIeHNN KOHKPETHON (PU3NYECKOU MPOOIEMBI;

e TIPUHUMAThH LIEJH COBMECTHOM JEATEIbHOCTH, OPraHU30BHIBATh JCHCTBUS 110 €€

JOCTHXKEHUIO: pacpeAessATh POIH, 00CYKIaTh IIPOLECCH] U PE3YIbTaTh
COBMECTHOH paboThI, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;



e BBIIOJHATH CBOIO YacTh Pa0OTHI, JOCTUTasi KAUECTBEHHOT'O PE3YNIbTaTa 10 CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOM JIEHCTBUS C APYTUMHU WICHAMU KOMAH[bI;

e OIICHMBATH KAYECTBO CBOETO BKJIa/Ia B OOIIUI MPOIYKT MO KPUTEPHSIM,
CaMOCTOSTENILHO C(OPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBUS.

PeryasiTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranu3anus:

e BBIABJIATH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUSIX, TPEOYIOMUX IS
penieHus GU3NUECKUX 3HAHUI;

e OPHUEHTHPOBATHCS B PA3JIMUHBIX [10IX0/1aX MPUHATHS PELIEHUH (MHANBUyaJIbHOE,
MNPUHITHE PELICHUS B TPYIIE, MPUHATHE PELIICHUH IPYIIIOii);

e CaMOCTOSATEIBHO COCTABIISATH AJITOPUTM perieHus (GU3MUecKOor 3a1a4y WiIH TUTaHa
UCCJICIOBAHMSI C YUETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMeHTHpOBAaTh IIpe/araéMble BApUAHThI PELLICHUM;

e JienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3 PELICHHE.

CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTE/JIEKT:

e J1aBaTh aJICKBAaTHYIO OLEHKY CUTYal[MH U MIPEAJIaraTh IUIaH €€ U3MEHEHUS;

e OOBICHATH MPUYMHBI TOCTHKEHUS (HEIOCTHKEHUS) PE3yJIbTaTOB IEATEIbHOCTH,
J1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

e BHOCUTH KOPPEKTHUBBI B ICATEIHHOCTH (B TOM YHCJIE B XOJ1 BBHITIOTHEHHS
(Gu3MYECKOr0 HCCIeI0BaHUs WM ITPOEKTA) HA OCHOBE HOBBIX 00OCTOSITENLCTB,
U3MEHMBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBHUE PE3yNbTATa LU U YCIOBUSIM;

e CTaBUTH ceOsl HA MECTO JPYroro 4eaoBeKa B XOJe Cropa Uil JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYIoro;

e TIpPHU3HABATh CBOE IIPABO HA OLIMOKY MPH peleHUuH (PU3NUECKUX 3ajayd U B
YTBEPXKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ IIPaBoO JPYToro.

IIpeameTHbIe pe3yabTaThI
7-1 KJ1acc

K koHI1y 00y4yenus B 7-M kJiacce peMETHbBIE pe3yIbTaThl HA 6@30BOM YPOBHE JOKHbI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

e HCIIOJIB30BATh MOHATHUS: (PU3HMUECKUE U XUMUYECKUE SIBICHUS, HAOI0ICHHE,
9KCIIEPUMEHT, MOJIENb, TUIIOTE3a, AMHUIIBI (PU3NYECKUX BETUUYHH, aTOM,
MOJIEKyJia, arperaTHbIEe COCTOSTHUS BelecTBa (TBEPIOE, XKUIKOE, Ta3000pa3Hoe),
MEeXaHUYECKOe JIBUKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, NMPSAMOJIMHENHOE),
TpaeKTopusi, paBHOJCHCTBYIOMAs cuia, Aedopmarius (ynpyras, IiacTuueckas),
HEBECOMOCTbh, COOOIIAIOIINECS COCY/IbL;

e paznuuath siBIeHUA (AU Py3Hs, TEIIOBOE IBUKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpHOE JBUKEHHE, HEPABHOMEPHOE JIBI)KEHUE, HHEPLIUS, B3aUMOICHCTBHE
TEJ, PABHOBECHE TBEP/BIX TEJN C 3aKPEIJIEHHON OChIO BpallleHMs], lleperada
JaBJICHUSI TBEPABIMU TeJIaMU, KUIKOCTSIMH U ra3aMu, aTMOC(epHOE JIaBJIeHHE,



MJIaBaHUE TeJ, MPEBPALICHUS MEXaHUYECKON YHEPTUU) TIO OMMUCAHUIO UX
XapaKTEpPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JTAHHOE
¢dusnueckoe sBICHUE;

e pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SBICHUI B OKPYKAIOLIEM
MHPEC, B TOM YUCJIIC (I)I/I?;I/I‘-IGCKI/IC SABJICHUA B IIPUPOJAC: ITPUMCPBI ABUKCHUA C
Pa3IMYHBIMHU CKOPOCTSAMH B KUBOM U HEXUBOU MPUPO/JIE, IEUCTBUE CHIIBI TPEHUS B
NpUPOJIC U TEXHHUKE, BIMSHUE aTMOC(EPHOTO JaBJICHHUS HA )KUBOW OPraHU3M,
IJIaBaHKE PBIO, phIUaru B TEJI€ YeJIOBEKA, IPU STOM MEPEBOJUTH MPAKTUYECKYIO
3a/1a4y B yueOHYIO, BBIICTISTH CYIIICCTBCHHBIE CBOWMCTBA (TIPU3HAKH) (PH3UYECKHUX
SIBIICHHI,

e OIHUCBIBATH U3YYCHHBIC CBOMCTBA TEJI U (bI/ISI/I‘ICCKI/Ie SABJICHUS, UCIIOJIb3Ys
buznyeckue BeNnYuHbl (Macca, 00beM, INIOTHOCTh BEIIECTBA, BpeMsl, yTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIa TSDKECTH, BEC TeJla, CHIa
TpeHusl, JaBjieHue (TBEPOTo Teja, KUAKOCTH, Ta3a), BRITATKUBAIOIIAS CHIIA,
MeXaHU4ecKasi paboTa, MOITHOCTb, IJIEYO CHIIBI, MOMEHT CHJIBI, KOO PUITHESHT
MOJIE3HOTO ACUCTBUA MEXaHU3MOB, KHHETUYECKAsl ¥ MOTEHIANIbHAS YHEPTHS ), TPU
OIMMMCAaHUU MPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘~I€CKI/Iﬁ CMBICJT UCITOJIB3YEMBIX BCJIMYUH, UX
0003HaYeHHSI U SAMHUILIBI PU3NYECKUX BETUUHUH, HAXOAUTH (DOPMYIIBI,
CBA3BIBAIOIINEC JAHHYIO (1)I/I3I/I'-I€CKYIO BCJIIMYMHY C APYTHUMU BCINYHUHAMU, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIIUYMH;

* XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘-IGCKI/IC SABJICHUSA U ITPOLCCChI, UCIIOJIB3YA
MpaBHJIa CIOKEHUS CUJl (BIOJIb OJIHOM MpsiMoit), 3akoH I'yka, 3akoH [lackans,
3aKO0H ApXHMea, MPaBUIIO PABHOBECHS pbruara (0J10Ka), «30J0TOE MPABUIIO»
MEXaHHUKH, 3aKOH COXPaHEHHsI MEXaHUYEeCKON YHEPTHH, IPU STOM JaBaTh
CJIIOBECHYIO ()OPMYITUPOBKY 3aKOHA U 3aMKMCHIBATh €70 MATEMATHYECKOE
BBIPAKECHHUE;

e OOBACHATH (1)I/ISI/I‘I€CKI/IC SABJICHUS, ITPOLUECCHI U CBOHCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbISBIATD
NMPUYIUHHO-CJIICACTBCHHBIC CBA3U, CTPOUTH 00BsicHeHne 13 1—2 JIOTHYECKUX IIIaroB C
ornopoi Ha 1—2 U3YYEeHHBIX CBOMCTBA PU3NYECKUX SBICHUH, PU3NIECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

e peliaTh pacueTHbIC 3a/1a4M B 1—2 AeMCTBUSI, UCMIONB3YS 3aKOHBI U (HOPMYIIHI,
CBSI3bIBaIONIME (DU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJM3a YCJIOBHS 3aa4H
3aMMChIBATh KPaTKOE YCIOBUE, MOACTABIATh (U3NUECKUE BEIUYUHBI B (DOPMYIIBI U
MMPOBOAUTL paCyY€Thl, HAXOJAUTH CIIPABOYHLIC JaHHBIC, HCO6XOI[I/IMI)IG AJI pCIICHU A
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOMy4YeHHOU (PU3NUECKON BETMUNHBI,

e pacno3HaBaTh NPOOJIEMBbI, KOTOPHIE MOKHO PELIMTh MIPH MOMOIIN (HUBUYECKUX
METO/IOB, B OITMCAHUU UCCIEAOBAHUS BBIACIATH MPOBEPSAEMOE MPEANOI0KEHNUE
(runotesy), pa3auyaTh U UHTEPIPETUPOBATH MTOIYUECHHBIN pe3ylbTaT, HAXOIUTh
OIIMOKH B XOJI€ OMBITA, IeJaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

e TPOBOJUTH OMBITHI IO HAONIOIEHUIO (PU3UUECKUX SIBICHUN WM (PU3NUECKUX
CBOICTB Tem: GOpMyTUPOBATH MIPOBEPSIEMBbIC TTPEITOIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BAHUS, 3aMMCHIBATH XOJ1 OMbITA U
(GbopMyIHUpPOBaTH BHIBOJIBI;

e BBINOJIHSTH MPSIMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl Tesla, 00bemMa, CUJIbI
U TeMIIepaTyphl C UCTIOIH30BAaHUEM aHATIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMMChIBATh MTOKa3aHUsI MPUOOPOB C yUETOM 33aJJaHHON aOCOTIOTHON MOTPEITHOCTH
U3MEPEHU;

e TIPOBOJIUTH UCCIEAOBAHUE 3aBUCHMOCTH OHOW (PM3MUECKON BEIMYUHBI OT APYTOH C
MCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO



JBHKYILIETOCS Tela OT BPEMEHHU JBUYKEHUS T€Jla, CUIIBI TPEHUS CKOJIbKEHUS OT
Beca TeJla, KauecTBa 00pabOTKHU MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CUJIbI TPEHUS
OT IJIOLIAN COIPUKOCHOBEHMSI TEJ, CUJIbl YIIPYTOCTH OT YAJIUHEHUS NPY/KUHBI,
BBITAJIKMBAOILEH CUJIbI OT 00beMa MOrPYKEHHOM YacTu Teja U OT INIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TEJA, OT TIIyOUHBI, HA KOTOPYIO
HOTPY’KEHO TeJl0, YCIOBUMN IUIaBaHUs TEJ, YCIOBUN paBHOBECHUS pbluara 1 OJIOKOB),
y4acTBOBAaTh B INITAHUPOBAHUH YI€OHOTO HCCIIEI0OBaHUSA, COOMPATh YCTAHOBKY U
BBINOJIHATH U3MEPEHMUS, CIIeAYS PEATIOKEHHOMY IUIaHy, PUKCUPOBATH PE3yJIbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUE MPEIOKESHHBIX TaOIUI] 1
rpauKoOB, JeJ1aTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEJOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BETHMYMH (IUIOTHOCTH BELIECTBA
KUAKOCTH U TBEPIOTO Teja, CUila TPEHMSI CKOJIbKECHHUS, JaBICHNAE BO3yXa,
BBITAJIKMBAIOIIAS CWJIA, JEUCTBYIOLIAs HA IOTPYKEHHOE B JKUJKOCTb TEJIO,
KO3(PULMEHT M0JIE3HOTO ACWCTBUS MPOCTHIX MEXAHU3MOB), CIEYs
NPEUI0KEHHON HHCTPYKIIUH: TIPH BBITIOJTHEHUN U3MEPEHUN COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIUUCIISITh 3HAYEHUE NCKOMON BEJIMYNHBI,
co0Ir0IaTh MpaBHiIa TEXHUKHA OE30MAaCHOCTH MPU paboTe ¢ 1ab0paTOpHBIM
000pyZI0BaHUEM;

YKa3bIBaTh IPUHIUIIGI IEHCTBHUS TPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOLIUECS COCYIbl, OapOMETp, phlyar, MOABHKHBIN
Y HETOJBUKHBIN OJIOK, HAKJIOHHAS! IJIOCKOCTb;

XapaKTepu30BaTh IPUHIUIIBI IEHCTBUSI U3YUYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONMOPOI Ha UX ONUCAaHUs (B TOM YHCIE: MOJINUITHUKH, YCTPOUCTBO
BOJIOIIPOBO/A, THIPABIMUYECKUI IIPECC, MAHOMETP, BEICOTOMED, IOPILIHEBOM HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBIEHUN U HEOOXOIAUMBbIE
(bu3nveckre 3aKOHbI U 3aKOHOMEPHOCTH;

MIPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIUIO O MTPUMEPAX ) MPAKTHIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B MOBCETHEBHOM JKU3HU /7151 0OecrieueHus
0€30MacHOCTH NP 00paleHNH ¢ TPUOOpaMU U TEXHUYECKUMH YCTPOICTBaMH,
COXpPaHEHHMsI 3I0pOBbsI U COOJIIOJICHUSI HOPM SKOJIOTMYECKOT O TIOBEACHHUS B
OKpYKaroIleH cpese;

OCYILECTBIATh OTOOP UCTOYHUKOB MH(POPMAIIUN B UHTEPHETE B COOTBETCTBUHU C
3a/IaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUH U IIyTEM
CpaBHEHMsI pa3IMYHBIX HCTOYHHUKOB BBIJEIATH MH()OPMAIIHIO, KOTOpast ABISETCS
MIPOTUBOPEUNBOM U MOXKET OBITH HEJOCTOBEPHOIA;

MCIOJIb30BATh MPH BBHIOIHEHUU YUEOHBIX 3a/JaHUI HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pU3NUECKOro co/lep:KaHus, CIPaBOYHbIE MaTEPHAIIbI, PECYPCHI CETH
WuTepHert, BiageTh NprueMaMy KOHCIIEKTUPOBaHUs TEKCTa, Ipeodpa3oBaHus
nH(OpMaIUK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHbIE KPATKUE MMCbMEHHbIE U YCTHBIE COOOIEHHS HA OCHOBE 2—
3 MCTOYHUKOB MHGOPMAUU PU3NYECKOTO COIEPKAHUS, B TOM YHCIIEe TyOIMYHO
JienaTh KpaTKUe COOOIEHHs O pe3yabTaTax MPOeKTOB UM yU4eOHBIX
WCCIIETOBAHUH, TPU A’TOM T'PAMOTHO MCIOJIb30BATh U3YYEHHbBIA MOHSITUHHBIN
anmapar Kypca QU3UKU, CONPOBOXK/IATh BHICTYIUIEHUE ITPE3CHTALIUCH;

IIPH BBITIOJIHEHUH YYEOHBIX TPOEKTOB U HCCIIEA0BaHUN paclpeesaTh 00S3aHHOCTH
B I'PYMIIE B COOTBETCTBUH C MIOCTaBICHHBIMU 3a7ja4aMU, CJICAUTDH 3a BBIIIOJIHEHUEM
ILUTaHa JEWCTBUH, aJleKBATHO OIIEHNBATHL COOCTBEHHBIN BKIAI B JEITEILHOCTE
IpyNIbl, BEICTpauBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBAs MHEHUE
OKPYKAIOILHX.



8-i1 kiacce

K koHIy o0yuenus B 8-M KJjiacce npeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUI:

HCIIOJIb30BATh IMOHATHA: MAacCa U PasMEpPbl MOJICKYIJI, TCIIJIOBOC IBUKCHNUEC aTOMOB 1

MOJIEKYJI, arperaTHble COCTOSIHUS BELECTBA, KPUCTAIUIMUECKUE U aMOp(]HBIE Telna,
HACBILIECHHBI 1 HEHACBIIEHHBIN T1ap, BJIAXKHOCTh BO3/lyXa, TEMIIEpaTypa,
BHYTPEHHSS SHEPIUs, TEIUIOBON ABUraTellb, 3JIEMEHTAPHBIN 3JIEKTPUUYECKUH 3apsi ],
SJICKTPHUYCCKOC 110JIC, TIPOBOJHUKH U JUIJICKTPUKHU, MMOCTOSIHHBIH BHCKTpI/I‘-IeCKI/Iﬁ
TOK, MAarHUTHOE T10JI€;

pa3nuyath ABIEHUS (TEIUIOBOE pacIIUpPEHHUE U CKATHE, TEIUIONEpeaya, TEMIOBOE
paBHOBeCHE, CMaYMBaHKE, KalWJUISIpHbIE SIBICHUS, HCIIapEeHUE, KOHIeH Callus,
IUIaBJIEHUE, KpUCTaUIM3alus (OTBEpJeBaHUE), KUIIEHUE, TEIJIoNepeiaya
(TEerIonpoOBOJHOCTb, KOHBEKIIHS, U3TYYE€HHUE), HIEKTPU3ALIUS Tell, B3aUMOICHCTBHE
3apsA0B, JEHUCTBUS SJIEKTPUUECKOI0 TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE
MarHuTOB, IEHCTBHE MAarHUTHOI'O T0JIs1 HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHuTHast
I/IHILYKIII/DI) 110 OIIMCAHHIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBEC OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOe SIBJICHUE;

pacro3HaBaTh MPOSBICHNE H3YYCHHBIX (PU3UUECKUX SBICHHUIA B OKPYKAIOIIEM
MHpE, B TOM 4Hcie (pu3nyeckue sBJIeHHs B IPUPO/IE: MOBEPXHOCTHOE HATSKEHUE U
KalWUISIPHBIE SIBJIEHUS B IPUPOJIE, KPUCTAILIBI B IpUpoAe, nzinydenue CoHua,
3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 00pa3oBaHKE POCHI, TyMaHa, UHEsl, CHera,
AIIEKTPUUYECKHE SBJICHHUS B aTMOC]epe, NMEKTPHUIECTBO )KUBBIX OPTaHU3MOB,
MarHuTHOE 1oJie 3eMIId, JIpeid moarocoB, poib MAarHUTHOTO MOJIS JUIs )KU3HU Ha
3emJie, MOJISIPHOE CUSHUE, IPU STOM NEPEBOJUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

OIMMCBbIBATh U3YYCHHBLIC CBOMCTBA T€N U (1)H31/I‘-I€CKI/I€ SABJICHHS, UCIIOJIB3Ys
¢u3nueckre BeIMYHUHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPIHsl, KOJIMYECTBO TEIJIOTHI,
ylieabHas TeIJIOEMKOCTh BELIECTBA, y/AeIbHas TEIJI0Ta IUIaBJICHUs, YelIbHas
TEIUI0Ta NapooOpa3oBaHus, yAeIbHasl TEIIOTa CrOPAaHHs TOILTUBA, KOAPPHUIIMEHT
IIOJIE3HOI'O I[GI\/JICTBI/H[ TEIUIOBOM MallrHbI, OTHOCUTECJIbHAA BJIA)KHOCTH BO3AYyXa,
IIEKTPUYECKUH 3apsil, CHJIA TOKA, IEKTPUUECKOE HANIPSDKEHNE, COTPOTUBIIEHHUE
MIPOBOJHMKA, Y/I€TbHOE CONPOTUBIICHNE BEIIECTBA, pad0Ta U MOIIHOCTb
AIIEKTPUUYECKOTO TOKA), TPH OMMCAHUH MTPABUIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
HCIIOJIB3YCMbIX BCIIMYHUH, 0003HaYeHHUS U (107050500851 CI)I/ISI/ILIGCKI/IX BCJIIMYHMH,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUUHY C IPYTHUMHU
BCJIIMYMHaMHU, CTPOUTH rpaq)mq/l HN3YUCHHBIX 3aBHCHMOCTEHN (1)I/ISI/I'-IGCKI/IX BCJINYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SIBJICHUS U MPOLIECCH, HCTIONIb3YS
OCHOBHBIC ITOJIOKEHU S MOJ'IGKy.]'ISIpHO-KHHGTH‘-IGCKOﬁ TEOpHU CTPOCHUA BEUICCTBA,
IIPUHIINII CYNIEPIO3ULINU NTOJIEH (Ha KaUECTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsana, 3akoH Oma Ji1s ydacTKa 1enu, 3akoH /[xoyns—JIeHna, 3aKkoH coXxpaHeHus
HHEPIHUH, IPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €T0
MAaTEMATUYCCKOC BBIPAKCHHUC,

OOBSICHATH (PU3UUECKUE TPOLIECCHl M CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
chyauHﬁ MMPaKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpPa: BbIABIATE HPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH O0OBSICHEHHE U3 1—2 JIOTHYECKUX IIAaroB C OMOpoil Ha
1-2 u3y4eHHBIX CBOMCTBA (PU3UYCCKUX SBICHUH, GPU3HMUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;



e pemaTh pacyeTHbIC 3a/1a4u B 2—3 AEUCTBUS, UCIIOIB3Ysl 3aKOHBI U (POPMYIIBL,
CBSI3bIBaIOIME (PU3MUECKUE BETUUMHBL: HA OCHOBE aHaJIM3a yCIOBUS 33aJa4n
3aMMChIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK AAHHBIX JUIS PELICHUS
3aJjauy, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JUISl €€ PEeLIeHus,
IPOBOJUTH PAcUYeThl U CPAaBHUBATH MOJIyYEHHOE 3HAUCHHE (PU3NYECKON BEIIMUUHBI
C U3BECTHBIMU JAHHBIMU;

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PELIMTh IPU TOMOITN (PU3HUECKUX
METO/I0B, MCII0JIb3YsI OIMCAHUE UCCIIEJOBAHUS, BBIACIATH IPOBEPSIEMOE
NPEIOI0KEHNE, OLICHUBATH MPABHJIBHOCTH MOPSAIKA IIPOBEICHHS UCCIICAOBAHMS,
JIeN1aTh BBIBOJIBL;

e TIPOBOJUTH OIBITHI [0 HAOIIOACHUIO (PU3NYECKUX SBICHUH WIH (PU3NIECKUX
CBOWCTB TeJ (KallMJUISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBJICHHsI BO3yXa OT €ro
o0beMa, TeMIepaTypsl, CKOPOCTH MPOIEcca OCTHIBAHUS M HATPEBaHUS MIPU
U3JIY4YE€HUH OT LIBETa M3Jyvaromie (moriaouaromneii) moBepXHOCTH, CKOPOCTb
UCTIAPEHHS BOJIBI OT TEMIIEPATYPhl )KUIKOCTH U TUIOIIA/IN €€ TOBEPXHOCTH,
3JIEKTPU3ALMS TeJ U B3aUMOACHCTBUE FIEKTPUUECKUX 3apsi/10B, B3aUMOAECHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3YaJIN3allMsl MATHUTHBIX TIOJI€H TOCTOSSHHBIX MarHUTOB,
JIeMCTBUSL MArHUTHOTO T10JIs1 Ha TPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMAarHura,
CBOICTBa 3JIEKTPOABUTATENS IOCTOSIHHOTO TOKA): (hOPMYJIUPOBATh IPOBEPSIEMbIE
HPENONI0XKEHUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOr0 000py10BaHuUs,
OTIHCBIBATH XOJI OTIBITA ¥ (POPMYITHUPOBATH BBIBOJIBI;

 BBIIOJHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHON BIaXXHOCTH
BO3/yXa, CUJIBl TOKA, HAIIPSDKEHHS C UCTIOIb30BaHUEM aHAJIOTOBBIX MTPHOOPOB U
JaTYUKOB (PU3MUECKUX BEJIMYMH, CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUI ¢ yUeTOM
3a/IaHHOM a0COJIFOTHOM MOTPEUTHOCTH;

e TPOBOJUTH MCCIEOBAHNE 3aBUCUMOCTH OJJHON (PM3NYECKOI BETMUMHBI OT IPYTroi ¢
UCTIOJIB30BaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTHUBIICHHS TTPOBOTHIKA
OT €ro JUIMHBI, TUIOIAAN ONEPEYHOI0 CEYEHUS U YAETbHOIO COPOTUBIICHUS
BEIIECTBA MMPOBOJIHUKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK, OT HAMIPSDKEHHS Ha
IPOBOJIHUKE, UCCIIE0OBAHHUE MTOCIIEI0BATEIBHOIO U MApaIEIbHOTO COETUHEHUH
MIPOBOTHUKOB): TUITAHUPOBAThH UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY U BBITIOJIHSTH
U3MepeHus, ciaelys NpeyIoKeHHOMY IJ1aHy, (PUKCHPOBATh Pe3yIbTaThl
MOJTyYCHHOM 3aBUCUMOCTH B BHJIE TaOJIUI] U TPAPHUKOB, AETATh BEIBOJBI 10
pe3ysbTaTaM UCCIIE0BaHuUS;

e TIPOBOJIUTH KOCBEHHBIC M3MEpPEHHs (PU3MUECKUX BENWYHH (yAeTbHAs TETIOEMKOCTb
BEIIIECTBA, CONPOTUBJICHUE MPOBOAHNKA, pa0OTa U MOLTHOCTH 3JIEKTPHUUECKOTO
TOKA): TUTAHUPOBATh U3MEPEHUsI, COOMPATH IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clefys MPeAsIoKEHHON HHCTPYKIMH, U BBIYUCIISATh 3HAYCHNUE BEIMUMHBI,

e coOJIO/IaTh MpaBHJIa TEXHUKHU O€30MaCHOCTH MU padoTe ¢ 1abopaTOpHBIM
o0opynoBaHuEeM;

e XapaKTEPHU30BaTh MPHHIIUIIEI JCHCTBUS H3YYCHHBIX TIPHOOPOB M TEXHUIESCKUX
YCTPOMCTB € ONOPOH HA MX ONMUCAaHUsA (B TOM YHCIIE: CUCTEMa OTOIICHHSI JOMOB,
THUTPOMETP, TTapoBasi TYpOMHA, aMITIEPMETP, BOIBTMETP, CYETUHK IICKTPUICCKOM
SHEPIHUH, SJEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE IEKTPOIPUOOPHI
(TIprMeEpBI), HIEKTPHUECKUE MTPEIOX PAHUTEIH, ITEKTPOMATrHUT, SJIEKTPOIBUTATEIH
MOCTOSIHHOTO TOKa), UCIIONIB3YsI 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUH U
HeoOxouMble (PHU3HUECKHe 3aKOHOMEPHOCTH;

e pacro3HaBaTh MMPOCTHIE TEXHUYECKHE YCTPOHUCTBA U U3MEPUTENIbHBIE IPUOOPHI 10
CXE€MaM U CXEMaTHYHBIM PUCYHKaM (PKUJAKOCTHBIN TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO CTOPaHMs, HJIEKTPOCKOIL,



pPEOoCTaT), COCTABIISITH CXEMbI AIEKTPUUECKUX IIENEH C MOCIe0BaTeIbHBIM U
napajuleJIbHBIM COeIMHEHUEM 3JIEMEHTOB, pa3iinyas yCIOBHbIE 0003HAUCHHUS
AJIEMEHTOB SJIEKTPUUECKUX LIETICH;

e TMPUBOAUTH MPUMEPHI (HAXOIUTh UHPOPMALIMIO O IPUMEpax) IPaKTHYECKOTO
UCTIOJIb30BaHUs (PU3MUYECKUX 3HAHUU B MIOBCEAHCBHON KU3HU JIJIs1 O0ECTICUCHUS
0€30MacHOCTH NP 0O0paleHUH ¢ TPUOOPaMU U TEXHUUECKUMH YCTPONCTBaMH,
COXPaHEHHUS 3I0POBbS U COOJTFOICHUS HOPM KOJIOTUYECKOTO TTOBEJICHUS B
OKpYKalollleu cpee;

e OCYIIECTBJIATH MOUCK MH(MOPMAIIUU (PU3HUECKOTO COJCPKAHUSI B HHTEPHETE, Ha
OCHOBE UMEIONINXCS 3HAHUN U MYTEM CPAaBHEHUS JOIMOJIHUTEIbHBIX HCTOUHUKOB
BBIICTISITH HHPOPMAIUIO, KOTOPASI SBJISICTCS IPOTUBOPESUNBOM UITH MOXKET OBITh
HEJIOCTOBEPHOM;

e WCIOJB30BATh IMPH BBIMOJHCHUN YUEOHBIX 3a/IaHUN HAyYHO-TTOMY/ISIPHYIO
auTepaTypy (PU3MUECKOro collepiKaHus, CIPAaBOYHbIE MAaTEPHAIIbI, PECYPCHI CETH
WuTepHer, BIaeTh MpUeMaMu KOHCTICKTHPOBAHUS TEKCTa, TPEOOPa30BAHHUS
uH(pOpMaIIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MMCEMEHHBIC U KPATKHE YCTHBIC COOOIIEHMsI, 00001Ias
UH(OPMAIIMIO U3 HECKOIBKUX UCTOYHUKOB (DU3MUYECKOTO COACPKAHMS, B TOM UUCIIE
MyOJIMYHO MPECTABIATh PE3YJIHTATH TPOCKTHOM HIIU UCCIIEA0BATEIbCKOM
JESTEIbHOCTH, IIPH STOM IPaMOTHO UCIOJIB30BaTh U3YUEHHBIN MOHATHIHBII
anmapar Kypca (U3HKH, CONPOBOXK/IATh BBICTYIUICHHE TIPE3CHTAIINCH;

e TpU BBHINOJHEHUH YUYEOHBIX MPOEKTOB U UCCIEIOBAHUHN (PU3NUECKUX MPOIECCOB
pacrpeaenarTb 00s3aHHOCTU B TPYIINE B COOTBETCTBUH C IMOCTABICHHBIMU
3aJja4aMi, CJICTUTH 32 BHIMOJTHEHUEM IUIaHAa JCHUCTBHUI U KOPPEKTUPOBATH €T0,
aJICKBaTHO OIIEHWBATh COOCTBEHHBIN BKJIA]] B JESATEIHLHOCTH TPYIIIbI, BEICTPAUBATH
KOMMYHUKATUBHOE B3aHMMOJICHCTBHE, TPOSIBIIAS TOTOBHOCTh Pa3peliaTh
KOH()JIMKTHI.

9-ii kiace

K koHIly 00yueHus B 9-m KJjacce npeMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE JOJDKHBI
OTpaxxaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

® HCIIOJB30BaTh MOHATUA: CUCTEMA OTCUCTA, MAaTCPHAJIbHAA TOYKA, TPACKTOPH,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JABMKEHUS, iepopmarius (yrnpyras,
IUTACTHYECKas), TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh U
neperpy3Kku, HEHTP TSHKECTH, a0COIIOTHO TBEPOE TeJ0, LIEHTP TSHKECTH TBEPIOTO
Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHHsI U BOJIHBI, 3BYK, HH(PPa3BYK U
yIBTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, LIIKAJIa YJIEKTPOMarHUTHBIX BOJIH, CBET,
OJIN30PYKOCTh U 1aTbHO30PKOCTh, CHEKTPHI UCITYCKAHUS U TIOTJIOLIEHHUS, albda-,
Oera- ¥ TaMMa-U3IIy4YeHHsI, U30TOIIBI, sIEPHAst SDHEPreTHKa,

e pa3nIM4YaTh sIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBMKEHUE, CBOOOIHOE MaJICHUE TeT,
PaBHOMEPHOE IBUKEHHE MO OKPYKHOCTH, B3aUMOJICVCTBUE TEJI, PEAKTUBHOE
JBIDKEHUE, KosebaTeabHOe IBMKEHUE (3aTyXarollre 1 BEIHYK/IEHHBbIE KOJIeOaHMs),
PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAXKEHUE 3ByKa, IPSIMOJINHEIHOE
pacnpocTpaHEHHUE, OTPAKEHHUE U IIPETOMIIEHUE CBETA, ITOJIHOE BHYTPEHHEE
OTpa’KE€HHE CBETA, PA3JI0KEHHE OEJIOro CBETA B CHEKTP U CIOKEHHUE CIEKTPAIbHBIX
OBCTOB, AUCTICPCUSA CBCTA, CCTCCTBCHHAA paJUOAKTUBHOCTb, BOBHUKHOBCHUC



JMHEWYATOro CIEKTPa U3TyUEHHs ) 10 OMMCAHUIO UX XapaKTePHBIX CBOMCTB U HA
OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SBJICHUE;

e pacro3HaBaTh MPOSBICHUE U3YyYCHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHPE
(B ToM uHcie pu3nUecKue ABICHUS B IPUPOE: IPUIUBBI U OTJIUBBIL, IBUKCHHUE
rianeT COTHEYHOH CUCTEMBbI, PEaKTUBHOE JBM)KEHUE KUBBIX OPTaHU3MOB,
BOCIIPHUSTHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMUYECKHE BOJIHBI, LIyHaMH,
9XO0, I[BETA TEJI, ONTHYECKUE SBICHUS B IPUPO/JIE, OMOIOTUYECKOE JIeHCTBHE
BUJMMOTO, YIbTPa(pUOIETOBOIO U PEHTTEHOBCKOIO M3JIy4YEHHH, €CTECTBEHHBIH
pPaIuOaKTUBHBINA (POH, KOCMUYECKHUE JIYUH, PaIMOAKTUBHOE U3ITy4eHHE TTPUPOTHBIX
MHUHEpAJIOB, IEHCTBUE paMOAKTUBHBIX U3Ty4EHUI Ha OPraHU3M 4YesloBeKa), Ipu
ATOM MEPEBOAUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO, BBIJICISATH CYIIECTBEHHBIE
cBoMcCTBA (MPU3HAKHN) U3HUECKHUX SBICHHM;

e ONKCHIBATh N3YUYCHHBIC CBOMCTBA TENl M (PU3HUECKUE SBICHHS, UCTIONb3YS
(bu3nyeckre BeIMYUHBI (CpEAHssS U MTHOBEHHAs! CKOPOCTh TeJa pU
HEpaBHOMEPHOM JIBUKECHUH, YCKOPEHHE, IIEPEMELICHHE, ITYTh, YTIOBask CKOPOCTb,
CHJIa TPEHMsI, CHJIA YIPYTrOCTH, CHUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MaIeHHs,
BEC TeJa, UMITYJIbC Tella, UMITYJIbC CHIIBI, MEXaHUYecKasi paboTa ¥ MOIHOCTH,
NOTEHIMAJIbHAsL SHEPIUs TeJla, MOIHATOr0 HaJl HTOBEPXHOCTHIO 3€MIIN,
NOTEHIMATIbHAS SHEPTUS CKATOU NPY>KUHBI, KHHETUYECKast SHEPTUs, TIOTHAsS
MeXaHU4ecKasi SHeprus, epuo U 4acToTa KojaeOaHu, AJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, II0KA3aTeJb MIPEJIOMIIEHUS CPEJIbl), IPU
OINKCAaHUU PABUIBHO TPAKTOBATh (PM3UUECKUI CMBICT UCIIOJIb3YEMbIX BEIUYHH,
0003HaYEeHUSI U €MHULIBI PU3NYECKUX BEJTUUHH, HAXOAUTH (DOPMYJIBI,
CBSI3bIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMYHUHY C APYTMMHU BEIUYHMHAMU, CTPOUTD
rpadMKy N3yYeHHBIX 3aBUCUMOCTEH (DU3MYECKHUX BEJTUINH;

e XapakTepHU30BaTh CBOICTBA Tell, PU3NUECKHUE SIBICHUS U MPOLIECCHI, HCTIONIb3YS
3aKOH COXpPaHEHUs YPHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, TPUHITHUIT
CYNEPIIO3UIMH CUJI, TPUHIIMIT OTHOCUTENbHOCTH ["anuies, 3akoHsl HproToHa,
3aKOH COXpPaHEHHUs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MTPEJIOMIICHHUS CBETA, 3aKOHBI
COXpPaHEHHMs 3apsI0BOTO M MACCOBOI'0 YMCEII IIPU SAEPHBIX PEAKLHUAX, IPU ITOM
JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMChIBATh €r0 MAaTEMaTUYECKOE
BBIpa)KEHHE;

e 0O0BSACHATH (PU3HUYECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE
CUTYallui IPAaKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa: BhIABIATh IPUUUHHO-
CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ ONMOPOM Ha
2-3 u3yueHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3NUECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTEH;

e pelmaTh pacyeTHbIE 3a/1a4M (OMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCTIONB3Ys 3aKOHBI B (DOPMYJIBI, CBSI3bIBAIONTIE (DU3MUECKUE BETMUUHBI: HA OCHOBE
aHaJM3a YCJIOBHS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBHE, BBIBIATH HEAOCTAOLINE
WM W30bITOYHBIE JaHHBIE, BEHIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOIUMBIE IS
pelIeHHs, IPOBOJUTH PACUYEThl U OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOTO
3HA4YCHUs] (PU3NIECKON BEITHMUNHBL;

e pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOLIH (PU3NUECKUX
METOJIOB, HCITOJIB3YsI OTIMCAaHUE HCCIIEIOBAHUS, BELICTISTH TPOBEPSIEMOE
IPENOI0KEeHNE, OLICHUBATh MPABUJIBHOCTH MOPSIKA POBEICHHS UCCIICI0BAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIOICHUI U OTIBITOB;

e TIPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3NUECKUX SIBICHUH W (PU3NIECKUX
CBOMWCTB Tel (M3y4eHHe BTOpOro 3akoHa HproTOHa, 3aKOHAa COXPaHEHUsI SHEPTHUH,
3aBHCHUMOCTH TepHoJia KojaeOaHHi MPYKUHHOTO MasiTHUKA OT Macchl rpys3a u



KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILTUTY/IbI MaJIbIX KOJIEOaHUIA,
NPSIMOJIMHEHHOE pacpoCTpaHEeHUE CBETa, pa3jioKeHue 0eIoro cBeTa B CIeKTp,
U3y4eHHE CBOMCTB N300paKEHHS B TUIOCKOM 3€pKaJie M CBOMCTB N300paskeHUs
nmpeaMeTa B coOuparolel JInH3e, HaOJI0/IEeHUE CIUIOIIHBIX U JIMHEHYaThIX
CHEKTPOB U3ITyYCHHUS): CAMOCTOSTEIILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 060pyI0BaHMsI, OIUCHIBATH XOJ ONBITA U €r0 PE3yJbTaThl, (HOPMYIUPOBATDH
BBIBO/IBI,

e TMPOBOJAUTH IPU HEOOXOJUMOCTHU CEPHUIO MPSMBIX U3MEPEHUM, OTIpeeNisis CpeIHee
3HaYCHUE U3MEPsEMON BEINYHHBI ((POKYCHOE paCCTOSTHUE COOMPAOLIEH JTHMH3HI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIBHOTO MPUOopa);

e TPOBOJUTH MCCIETOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEITMYUH C UCTIOIb30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYTU OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH, Mepro/ia KojiedaH!il MaTeMaTH4eCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia OTPa)KEHUS CBETA OT YIJia MaJeHUus U
yrja NpejoMIIeHHs] OT YIJla aJIeHns): IUIaHUPOBATh UCCIIEI0OBaHUE,
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY, (DUKCHUPOBATH PE3YIbTAThI MOTYYCHHON
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJIEC TAOIHIl U TPAQHKOB, A€TaTh BHIBOIBI
0 pe3yNbTaTaM UCCIIEI0BaHUS;

e TIPOBOJUTH KOCBEHHBIC M3MEPEHHs (PU3MUECKUX BEIIMYHH (CPEIHSS CKOPOCTh U
YCKOpEHUE Tella MPU PaBHOYCKOPEHHOM JIBXKEHUH, YCKOPEHHE CBOOOIHOTO
NaJCHUSL, KECTKOCTb MPYKUHBI, KOOPPUIIMEHT TPEHUS CKOJIBXKEHUS, MEXaHUYECKas
paboTa ¥ MOIIIHOCTb, YAaCTOTA U MEPHO]] KOJIeOaHH MaTeMaTHUYeCKOTro U
NPYKHHHOTO MasiTHUKOB, OIITHYECKAasl CHJIa COOMPAIOIIEH JIMH3bI, PaH0aKTUBHBIN
¢boH): IIIaHUPOBATH U3MEPEHUs, COOUPATH HIKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITNOJIHATh U3MEPEHUS, CIIEYs MPEII0KEHHON NHCTPYKLINUHU, BEIYUCIISATH 3HAUEHUE
BEJIMYMHBI U aHAJTU3UPOBATh MOJyYEHHbIE PE3YIbTAThI C YUETOM 3aJaHHOMH
MIOTPEUTHOCTH U3MEPEHUI;

e cOOIIOAATH MpaBUIIa TEXHUKU 0€30MacCHOCTH MpH paboTe ¢ 1abopaTOpHbIM
000pyI0BaHNEM;

e pa3iIMyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJEINeil: MaTepruanbHas
TOYKa, aOCOIIOTHO TBEP/OE TEN0, TOUEYHBIN UCTOYHHK CBETA, Jy4, TOHKas JIMH34,
IUTaHeTapHast MOJIeNb aTOMA, HYKJIOHHAs MOJIeJIb aTOMHOTO S/pa;

e XapaKTepHU30BaTh MPUHIIMIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPOi Ha X ONMUCAHUSA (B TOM YHCIE: CIIUAOMETP, TaTUUKU
MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOTL,
¢oroamnmapar, ONTUYECKHE CBETOBO/IbI, CIEKTPOCKOII, I03UMETp, KaMepa
BuiibcoHa), HCTIONB3ys 3HAHUS O CBOMCTBAX (PM3UUYECKUX SBJIICHUA U HEOOXOIUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

e HCIMOJb30BaTh CXEMBbI U CXEMAaTUYHbIE PUCYHKH U3yYEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKUX MTPOLECCOB MPH
pelieHnn y4eOHO-TIPaKTUUECKUX 3aa4, ONTUYECKUE CXEMBI JUIsl TOCTPOCHHUS
n300pakeHHii B TUIOCKOM 3€pKaJie ¥ cOOMparoliei JnH3e;

e TPUBOAUTH MPUMEPHI (HAXOIUTh UHPOPMALIHIO O IPUMEPaX ) MIPaKTUUECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU 7151 0O0ecrieueHus
0€30MacHOCTH NP 00paleHNH ¢ TPUOOPaMU U TEXHUYECKUMH YCTpOIiCTBaMH,
COXpPaHEHHMs 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKpYKarolleu cpee;

e OCYIIECTBJISATH MOUCK HHPOPMALIUU (PU3UIECKOTO COJIEPKAHHSI B UHTEPHETE,
CaMOCTOSITENIbHO (POPMYITUPYS MOUCKOBBII 3aIIPOC, HAXOIUTh MYTH OINPEAEICHUS



JIOCTOBEPHOCTH MOJTYYCHHON MHPOPMAIIUU HAa OCHOBE UMEIOIIUXCS 3HAHUH U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

e HCIMOJB30BATh IMPH BBIMOJIHEHUN YUEOHBIX 3a/IaHUN HAyYHO-TTOMYIISIPHYIO
auTepaTypy (pU3MUECKOro collep:kaHus, CIPaBOYHbIE MaTepPHAIIbI, PECYPCHI CETH
WNurepHer, B1aieTh npueMaMyu KOHCIIEKTUPOBAHUS TEKCTA, MPEoOpa30OBaAHUS
uH(pOpMalMU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIICHUS HA OCHOBE
uH(pOpMaIIMU U3 HECKOJIBKMX UCTOYHUKOB (PU3NYECKOTO COACPKAHUS, TyOTUIHO
MPEACTABIIITh PE3YIBTATHI IPOEKTHOM MJIM UCCIEA0BATEIBCKON AEATEIbHOCTH, IPU
3TOM I'PaMOTHO HUCIIOJIb30BATh U3yYEHHBIN NOHATUIHBIN anmnapar u3y4aeMoro
paszzena (U3NKH | COMPOBOXKIATH BHICTYIJICHUE MPE3EHTAIIUEH C yUeTOM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHUK



TemaTnuyeckoe NJIAHUPOBAHHE

7-i kaace

Ne
n/n

HaumeHoBaHue pa3ie/ioB
U TeM IPOrpaMmbl

KoJsnuyecTBo 4acoB

JuaekTpoHHble (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

OcHOBHBbIE BH/IbI 1€ATETbHOCTH
00y4YaKIIUXCS

Bcero

KonTpoJabHble
padoThI

IIpakTn4yeckue
padoThI

Pa3nes 1.®0u3uka u ee poJib B NO3HAHMHU OKPY’KAKOIIEro MUpa

1.1

®u3uka — HayKa o
MpUpoae

bubnnoreka ®I'NC «MOA
mkoJsa» — lesson.academy-
content.myschool.edu.ru/03/07

BrisBnenue paznuunii MexIy
(U3NUECKUMH U XUMHYECKUMHU
MpEeBpaIICHUAMHU.

Pacnio3HaBaHue U Kiaccu(DUKAIHS
(hr3HueCKuX SBICHH: MEXaHUIECKUX,
TETUIOBBIX, JIEKTPHUYECKUX, MATHUTHBIX
1 CBETOBBIX. HaOiro/ieHre 1 onmcanme
(hU3MUECKUX SIBJICHHIM




1.2

duznyeckue BEIUIUHBI

®dusuka, 7 knace, PI'AOY
JIIO «Axkagemus
Munnpocsenienust Poccum»

Omnpenenenue 1eHbl IETCHUS IKATbI
M3MEPUTEILHOTO TTprOopa.

N3mepenne TUHEHHBIX pa3MEPOB TET U
MIPOMEKYTKOB BPEMEHH C YIETOM
MOTPEITHOCTEM.

N3mepenne o0bEMa KUIKOCTH U
TBEpOro Tena. M3Mmepenue
TEMIIEPATYPBI IIPU ITOMOIIU
KHUJIKOCTHOTO TEPMOMETPA U 1aTIYNKa
TEMIIEPATYPHI.

BrinonHeHne TBOPUECKUX 3aJaHUM 110
MOVCKY CITIOCOOOB H3MEPEHHUST HEKOTOPBIX
(hU3NUECKUX XapaKTEPHUCTHK, HATIPUMED,
[pa3MepoB MalbIX 0OBEKTOB (BOJIOC,
MPOBOJIOKA), yIaIEHHBIX 00HEKTOB,
OOJBIITUX PACCTOSHUM, MAJIBIX

1.3

EcrecTBeHHO-Hay4HBIN
METO]I TO3HAHUS

bubnunoreka ®I'NC «MOA
mkosa» — lesson.academy-
content.myschool.edu.ru/03/07

BriaBmxenne rumores, 00bsICHIIONIX

IMPOCTHIC ABJICHUA, HAIIPUMED:

— [I04€MY OCTaHABIIUBAETCS
JIBIKYIIIEECs] MO0 TOPU3OHTATBHOMN
MTOBEPXHOCTH TEJ0; — MOYeMy B
AKApKYIO [IOroJly B CBETJION OJexK e
MPOXJIaJHEN, YEM B TEMHOM.
[Ipennoxenne cnocoO00B MPOBEPKH
TUIIOTES.




HpOBCI[CHI/IC HCCJIICAOBAHUA 110 IMTPOBEPKE

KaKOMIM0O TMIIOTE3EI.

IlocTpoeHre MPOCTENINX MOAEIIEN
(bu3ruecKuX SBICHU (B BUIC PUCYHKOB
WJTN CXEeM), HapuMep MaieHue
MpeaMeTa; IpsIMOJIMHEHHOE
[pacIpoCTpaHEHUE CBETa

Hroro no pasaciny

6

Pa3nen 2.I1lepBoHayanbHble CBeIeHHS O

CTPOCHUHU BEIIECTBA

2.1

Crpoenue BeniecTBa

®dusuka, 7 knace, PI'AOY
JIIO «Axkagemus
Munnpocsenienust Poccum»

HaOmnronenue u MHTEpIPETANUS OIBITOB,
CBUJICTENILCTBYIOIINX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHH BEIECTBA:
OTIBITHI C PACTBOPEHUEM PA3THYHBIX
BeniecTB B Bozie. OlieHKa pa3MepoB
aTOMOB M MOJIEKYJI C HCIIOJIb30BaHUEM
¢dororpaduii, MoTy4eHHBIX HA AaTOMHOM
cu10BOM MuKpockore (ACM) —
nmaboparopHas pabora no teme: «O1eHKa
UaMeTpa aToMa METOJIOM PSJIOB (¢
WCTIONBb30BaHUEM (QoTorpaduii)».

OnpeneneHne pa3MepoB MalIbIX Tell

2.2

JBr>xeHue u
B3aMMOJEHCTBHE YaCTHI]
BellleCTBa

bubmuoreka ®T'UC «MOS
mkosa» — lesson.academy-
content.myschool.edu.ru/03/07

Habmnronenue u o0bsicHeHUE
OpOYHOBCKOTO JIBHXKCHHUSI M SIBJICHUS
muddysun. [Iposenenne un o0ObsicCHEHHE
OIBITOB 10 HAOJOJICHHIO TETITIOBOTO
paciuupenust ra3oB. [IpoBenenue u
00BSICHEHHE OIBITOB 110 O0OHAPYKEHUIO




CHJI MOJICKYJIAPHOT'O IPUTAKCHUS U
OTTAJIKMBAHUA

2.3

Arper ATHBIC COCTOSHHA
BCIICCTBA

®dusuka, 7 knace, PI'AOY
JIIO «Axkagemus
Munnpocsenienust Poccuny»

Onwucanue (C UCIIOIB30BAaHUEM MTPOCTHIX
MoOjieJIeil) OCHOBHBIX pa3inyuil B
CTPOEHHUH Ta30B, JKUJAKOCTEH U TBEPIBIX
telr. OOBbICHEHHE MaJIoi CXKUMAeMOCTH
KUJKOCTEH U TBEPBIX TEJ, OOJBIION
CKUMAeMOCTH ra3oB. OObsICHECHHE
coxpaHeHus: (OPMBI TBEPIBIX TN U
TeKy4uecTH >kunkoctu. [IpoBenenue
OITBITOB, JOKA3bIBAIOIINX, YTO B
TBEPOM COCTOSIHUU BOJIbI YaCTHULIBI
HaxoIATCi B CPEAHEM Jaibllie IPYr OT
npyra (IUIOTHOCTh MEHBIIIE), YEM B
KHAKOM. Y CTaHOBJICHHE B3aUMOCBS3U
MEXTy OCOOEHHOCTSIMHU arperaTHbIX
COCTOSIHHI BOJIBI U CYIIIECTBOBAHUEM
BOAHBIX opranu3mMoB (MC — Ouostorus,

reorpadus)

Hroro no paszueny

5

Pa3znen 3./[BuikeHune U B3auMo/ieiicTBUE

TeJ

3.1

Mexanudeckoe IBIKEHHE

bu6nuoreka ®IT'UC «MOS
mkosia» — lesson.academy-
content.myschool.edu.ru/03/07

HCCJ’IG}:[OBaHHe PaBHOMEPHOT'O
JBVKCHUS, ONIPEACIICHUC €T0 IIPHU3HAKOB.




HaGumonenie HepaBHOMEPHOTO
TIBIDKEHUSI U OTIPEICTICHUE €T0 OTIIMIHN
OT PaBHOMEPHOTO JIBYIKCHHS.

Omnpenenenne CKOPOCTH PpaBHOMEPHOTO
BIDKEHS (IIIAPUKA B )KAIKOCTH,
MOJIETTH DJIEKTPUIECKOTO aBTOMOOWIIS 1
T.71.). Onpenenenue cpeiHei CKOpoCTU
CKOJIB)KEHUS OpYyCKa WITH IIApUKa 110
HaKJIOHHOM 1uiockocTu Pemenue 3agau
Ha OIPEICIICHUE ITyTH, CKOPOCTH U
BPEMEHH PAaBHOMEPHOTO JIBHKEHUISL.

AHanu3 rpaduKoB 3aBUCHMOCTH ITyTH U
CKOpPOCTH OT BpeMEHH

3.2

Wuepuus, macca,
MJIOTHOCTD

®dusuka, 7 knace, PI'AOY
JIIO «Axanemus
Munnpocseunienust Poccun»

OObsicHeHHE U IPOTHO3UPOBAHUE
SIBIICHU, 00YCIIOBIICHHBIX HHEPIHEH,
HamnpuMep, YTO IPOUCXOJUT IPU
TOPMOXXEHUH WM PE3KOM MaHEBPE
aBTOMOOMJIS, [TOYEMY HEBO3MOXKHO
MI'HOBEHHO IIPEKPATUTh JBIKEHHE Ha
BEJIOCHUIIEE WIIN CAaMOKAaTe U T. 1.

IIpoBeneHue U aHaIU3 OINBITOB,
JIEMOHCTPHUPYIOIINX U3MEHEHHE
CKOPOCTH JBM)KEHHS Tella B pe3ysIbTaTe
TIEHCTBUS Ha HETO JIpyrux Ten. Pemenue
3a]1a4 Ha OIIpeJICIIEHNE MacChl TeJa, Ero
00béMa 1 ioTHOCTH. [IpoBeneHue u
aHaJIU3 OINBITOB, AEMOHCTPUPYIOIINAX




3aBHCHMOCTh U3MEHEHUS CKOPOCTH Tella
OT €ro Macchl IPU B3aUMOJICHCTBUH TEIL.
W3mepenne Macchl Tea pa3TuaHbIMH
cIoco0aMm.

Onpenenenue MIOTHOCTH TeJla B
pe3ybTaTe N3MEPEHUSI €T0 MacChl U
00BéMa

3.3

Cuna. Bune! cun

14

bubnunoreka ®I'NC «MOA
mkosa» — lesson.academy-
content.myschool.edu.ru/03/07

N3yueHue B3anMoAeiCTBUS KaK
MPUYHMHBI U3BMEHEHHSI CKOPOCTH TeJla WIH
ero nedopmaruu. Onucanne peaabHBIX
CHUTYyalUi B3aUMOJICHCTBHUS TEJ C
MOMOUIBIO MOJIENIEN, B KOTOPBIX
BBOJIMTCS TIOHATHE W U300paKCHUE
CHUIBL.

Wzydenue cuiel ynpyrocTu.
HccnenoBanye 3aBUCUMOCTH CHJIBI
YIPYTOCTH OT Y UIMHEHHS
PE3MHOBOIO IIHYPA WM NPYKHUHBI
(c mocTpoeHuem rpaduka).
AHaNW3 NPaKTUYECKUX CUTYaLUM,
B KOTOPBIX MPOSIBIIAETCS JEHCTBUE
CHJTBI YIIPYTOCTH (YNIPYrOCTh Ms4a,
KpPOCCOBOK, BETOK JIepeBa M Jp.).

AHanu3 cuTyanui, CBsI3aHHBIX C
sBJICHHEM TAroTeHus1. O0bsCHEHNE
OpOHTANEHOTO JIBIKCHUS IUIAHET C

HCIIOJIb30BAHUECM ABJICHHUA TATI'OTCHUA U




3aKkoHa nHepuuH. M3mMepeHne Beca Tena ¢
ITOMOINBI0 THHaMoMeTpa. O00CHOBaHHE
3TOTO crtoco0a U3MEepeHus. AHAIIN3
MPAKTUYECKUX CUTYalluH, B KOTOPBIX
MPOSIBIIICTCS JICUCTBUE CHITBI TPEHHS,
HCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS
WM YBENWYCHUS (KaTaHKe Ha JIbDKaX,
KOHBKaX, TOPMO)KEHUE aBTOMOOHIIA,
WCTIOJIb30BaHKE TIOAIIHITHUKOB,
IIJTaBaHUEC BOAHBIX JKUBOTHBIX U )Z[p)
Pernrenue 3a1a4 ¢ HCIONBE30BaHUEM
(dbopMyIt A1 pacu€Ta CHITBI TSDKECTH,

CUJIBI YIIPYT'OCTHU, CUJIbI TPCHUA

Hroro no pazneny 21

Pa3nen 4./laBjieHue TBepABIX TeJl, KUK

0CTell U ra3oB

Hasnenue. [lepenaua
JABJICHUS TBEPAbIMU
TCJIaMU, ) KUJKOCTAMHU U
razamu

4.1

®dwusuka, 7 knace, PI'AOY
JIIO «Axkagemus
Munnpocsenienust Poccum»

Ananus u O6T)5ICHeHI/Ie OIIBITOB U
IPAKTUYECKUX CUTYalLUi, B KOTOPBIX
NPOSIBIISIETCS CHJIA JIaBJICHHS.
O6ocHOBaHUE CIIOCOOOB YMEHBIICHUS U
yBEJIUUCHUs aBlieHUs. M3ydeHne
3aBHCHMOCTH JaBJICHHs ra3a oT 00béMa
U TEeMIIEPaTypBhl.

Nzyuenne ocoOeHHOCTEH mepeaaun
JABJICHUS TBépHBIMI/I TCJIaMH,
KHUAKOCTSAMH 1 razamu. O60CHOBaHUE
pE3yIbTAaTOB OMBITOB




0COOCHHOCTSIMU CTPOCHHS BEILIECTBA B
TBEPIOM, JKUAKOM H Ta3000pa3HOM
COCTOSIHHSIX. DKCIIEPUMEHTAIIBHOE
JI0Ka3aTeabCTBO 3aKoHa [Tackas.

4.2

JlaBieHue KuJIKOCTH

bu6nunoreka ®I'NUC «MOS
mkosia» — lesson.academy-
content.myschool.edu.ru/03/07

HccnenoBanune 3aBUCHMOCTH JIABIICHUS
KHUIKOCTH OT TITyOWHBI OTPY>KEHUS H
IUIOTHOCTH XUAKocTh. Habnroneuue u
00BsICHEHHE THAPOCTATHIECKOTO
napajokca Ha OCHOBe 3akoHa [lackars.
N3zydeHue cooOmIaronmxcsi COCY/I0B.
Pemenwne 3anaq Ha pacqér maBIeHUS
KuakocTd. OObSICHEHUE TIPUHITHITA
TIEHCTBUS THAPABIMYECKOTO TIpecca,
IMHEBMATHYCCKUX MaIlluH. AHAIINU3 U
00BSCHEHHE MTPAKTHUCCKUX CUTYAIUH,
JIEMOHCTPHUPYIOIINX MTPOSIBIICHIE
JTaBJICHUS )KUJIKOCTU U 3aKoHa [lackars,
HaIpUMep MPOIIECCOB B OPraHU3Me MpH
TITyOOKOBOJTHOM HBIPSTHUU

4.3

ATMmocepHoe naBiieHue

®wusuka, 7 knace, PI'AOY
JITO «Axanemus
MuHnpocsenienust Poccun»

OKcrepuMeHTaIbHOE OOHApYKEHNE
aTMOC(EPHOTrO JaBJIcHUS. AHAIN3 U
00BSCHEHHE OTBITOB U MPAKTUYECKHUX
CUTYyallUM, CBA3aHHBIX C IEUCTBUEM

aTMOC(l)epHOFO JaBJICHHA.




OOBsiCHEHUE CYIIECTBOBAHUS
aTMocdepsl Ha 3eMyie B HEKOTOPBIX
TUTAHETaX MK e€ OTCYTCTBHS Ha
npyrux miaHeTax u Jlyne.
OOBsicHEHUE U3MEHEHUS TUIOTHOCTH
aTMocdepsl C BBICOTOU H
3aBUCUMOCTH aTMOC(HEPHOTO
IaBJICHUS OT BBICOTHI. Perenue 3ama4
Ha pacu€T aTMOC(EpPHOTO JaBIICHHS.

4.4

JlelicTBuE KUJIKOCTH U
raza Ha OTPYXEHHOE B
HUX TEJI0

bubnunoreka ®I'NC «MOA
mkosia» — lesson.academy-
content.myschool.edu.ru/03/07

DKcIepuMeHTaIbHOE OOHApY)KEHHE
NEeNCTBUSA )KUAKOCTH M T'a3a Ha
MOTPYKEHHOE B HUX TEJO.
OnpeneneHre BbITAIKUBAIOLIEH
CHJIbI, ICUCTBYIOILIEH HA TENO,
HOTPY>KEHHOE B )KUJIKOCTb.

[IpoBenenvie n 00CYXI€HHE OITBITOB,
JIEMOHCTPHUPYIOIINX 3aBHCUMOCTb
BBITAJIKUBAIOIIEH CUJIBL, ACUCTBYIOIIEH
Ha TEIO0 B )KUJKOCTH, OT 00bEMaA
MOTPYKEHHON B KUIKOCTh YACTH TENa U
OT IJIOTHOCTH JKUIKOCTH. [Ipogepka
He3a8UCUMOCTMU BbIMAIKUBAIOWEL CUIBL,
Oelicmsyrowell Ha meio 8 HCUOKOCmU,
om maccol meia.




Uroro no pazaeny
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Pa3zgen 5.Padora m MOIIHOCTE. D

Heprus

5.1 |Pa0Gora v MOLIHOCTH

®dusuka, 7 knace, PI'AOY
IO «Axanemus
Munnpocgemenus Poccumn»

DKCIIepUMEHTATBHOE
omnpeneacHue
MEXaHUICCKOHN paboThHI
CHUJIBI TSKECTH TpHU
MaJCHUU TeJla U CUJIbI
TPEHUS TIPU
PaBHOMEPHOM
MepeMENICHUH Tela 10
FOPU30HTAJILHON
MOBEpPXHOCTH. Pacuér
MOIIIHOCTH, Pa3BUBaeMOM
IIpU IOABEME IO
nectaule. Penrenue
3a7a4 Ha pacuér
MeXaHUUECKOH paboTHI 1

MOIIIHOCTH

5.2 |IIpocTbie MEXaHU3MBI

bubnnoreka ®I'NC «MOA
mkoJsa» — lesson.academy-
content.myschool.edu.ru/03/07

Omnpenenenue BEIMTPHIIIA B CUJIE
MIPOCTHIX MEXaHU3MOB Ha MPUMEpE
pBIyara, MOABMYKHOTO U HEMOJBUYKHOTO
0JIOKOB, HAKJIOHHOH IIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHS
peruara. OOHapyKeHHEe CBOWCTB
MIPOCTBIX MEXaHU3MOB B PA3JINYHBIX
WHCTPYMEHTAaX U MPHCIIOCOOICHUSIX,
UCTIONB3YEeMBIX B OBITY U TEXHUKE, a




TaK)KE€ B JKUBBIX OPTaHU3MaX.
DKCIIepIMEHTAIBHOE JOKA3aTEIIHCTBO
paBEHCTBA paboT P MPUMEHEHUH
MPOCTHIX MEXaHU3MOB. OmpeeneHue
KIIJI HakJIOHHO# IITIOCKOCTH

®usuka, 7 knace, PI'AOY

Pemenue 3a1a4 Ha IPUMEHEHUE
MpaBUJIa paBHOBECHSI pbluara u Ha
pacuér KII/I. OxcnepumenTaabHOE
onpeAcICHUE U3MEHECHUS
KUHSTHICCKOM M ITOTCHIIUAITLHOM
SHEPryU TeJla MPU €ro CKaThbIBAHUU
10 HAKJIOHHOM MJIOCKOCTH.

5.3 | Mexanuueckas sHeprus 4 1 JIIO «Axkagemus

DopMyTHUpOBaHUE HA OCHOBE
Munnpocsenienust Poccun»

MCCJICIOBAHMS 3aKOHA COXPAHECHUS
MEXaHUYECKOM SHEPTUu.
OOcyxaeHre rpaHul] MPUMEHUMOCTH
3aKOHA COXPAHEHUs SHEPTUH.
Perienne 3a1a4 ¢ UCNOJIb30BAaHUEM
3aKOHA COXPaHEHUs YHEPTUU

Hroro no pazneny 12

[ToBTOpEeHME 3

OBUIEE KOJIMYECTBO 63 12

YACOB I10 [TPOT'PAMME

8-i1 kiacce




JuexkTpoHHbIe (HU(poBbIe) (OCHOBHBIE BU/bI 1eATEJIbHOCTH
o0pa3oBaTe/ibHbIE pecypchl |[00yUYalOUIUXCS

KoaunuecTBO 4acoB

Ne HaumenoBanue
h a3/1eJI0B M TeEM
n/n pasi
NMPorpamMmbl

Kounrpouasbnsie |IIpakTuyeckue

Beero padoThI padoThI

Pa3zgen 1.TenoBbie ABJICHUSA

HabroieHie 1 MHTEPIIPETALNS OIBITOB,
CBUJICTEIILCTBYIONUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOSHHH BEIIECTBA:
OIBITBI C PACTBOPEHUEM PA3JIUYIHBIX

BCIIICCTB B BOJIC.

bubnnoreka ®I'NC «Mos
7 urkosay — lesson.academy-
content.myschool.edu.ru/03/08

CrpoeHnue u CBOMCTBa Pemenne 3a7a4 1o OlleHUBAaHUIO

B€IICCTBA

1.1

KOJNYCCTBA aTOMOB HWJIN MOJICKYJI B

enuHuIe o0bEMa BelecTBa.

AHaJIN3 TEKCTa IPEBHUX aTOMHCTOB
(HanpuMmep, pparmMeHTa TO3MBI
Jlykpeuns «O npupoje Bemen») c
N3J10KeHneM 000CHOBaHUH aTOMHON




rUoTe3bl (CMbIcoBoe uyTeHue). Ouenka
YOeTUTETbHOCTH ATHX 00OCHOBAHUH.

O0psacHeHne OPOYHOBCKOTO JIBHKEHIIS,
ssBneHnst AU y3UH U pasnuiuil MexLy
HUMH Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KHHETHYECKOI TEOpUH
CTPOCHHMSI BEIIECTBA.

OOBsicHeHE OCHOBHBIX Pa3IHyHii B
CTPOEHHUH Ta30B, JKUIKOCTEN U TBEPIBIX
T€l C UCTOIBb30BAHUEM IOJIOKEHHIM
MOJIEKYJIIPHOKMHETHYECKON TEOPHU
cTpoeHus BelecTsa. [Iposenenue
OTIBITOB IT0 BBIPAIIUBAHUIO KPHCTAJIIIOB
[MOBAPECHHOW COJIM WJIU caxapa.

1.2

Tennossle mponeccsl

21

®usnka, 8 k1ace, PI'AOY
HITO «Axamemust
Munnpocseuenus Poccun»

OOGocHOBaHME MIPABIII H3MEPEHUS
Temneparypsl. CpaBHEHHE pa3IMYHbIX
CrI0cOO0B M3MEPEHHUS U IIKaJ
TEeMITEPaTypHl.

Hab1roaeHue u 00bSICHEHHE OIBITOB,
TEMOHCTPHPYIOIINX H3MEHEHHE
BHYTPEHHEH DHEPTHH TENla B PE3yJIbTATe
TeIuIonepeaud U padoThl BHEITHUX CHIL

Hab6mroacHue u
0OBSICHEHHE OITBITOB,
00CYyXKICHHE
MPaKTUIECKUX CUTYaIlHi,




IEMOHCTPUPYIOIUX
[pa3NUYHbIC BUABI
TeILIoNepeaayn:
TEILUIONPOBOIHOCTD,
KOHBEKIINIO, U3Ty4YEHUE.

VcciemoBanne SIBJICHUS TEIUIOOOMEHA
[pY CMEIIMBAHUM XOJIOJTHON U Tropsuei
BO/bI. HaOummroieHne yCcTaHOBICHUS
TEIUIOBOTO PaBHOBECHS MEKIY TOpsUeH
Y X0J01HOM Bomoi. Onpenenenue
(M3MepeHune) KOTUYECTBA TEIIOTHI,
MMOJTy4€HHOTO BOJIOH MpH TeII000MeHe
C HAarpeThIM METAUTHIECKUM
numnHApoM. Otipenenenne (M3MepeHue)
YIEIbHON TEMIOEMKOCTH BEIIECTBA.

Perenne 3a1a4, CBA3aHHbIX C
BBIYHCJICHUECM KOJIMYCCTBaA
TCIIOTHI ¥ TEIJIOEMKOCTHU nmpu

TEILIOOOMEHE.

AHanU3 CUTyalui IPakTHIECKOro
MCTIOJIb30BaHMS TETIJIOBBIX CBOMCTB
BEIIECTB U MaT€pPHUaIOB, HAIIPUMED,
B LIEJISIX YHEProCcOePEIKEHUS:
TETLTOM30JISIINS,
YHEProcOeperamnue KphIIiy,
TEPMOAKKYMYJISITOPBI U T. JI.




HaGuroieHue siBIIeHUH HCTIapeHus U
KOHIEHCAIUU.

HccnenoBanue nponecca nCrnapeHus

PA3JIMYHBIX JKUJIKOCTEH.

Hroro no pasaciny
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Pa3nen 2.2qekTpuyeckne  MATHUTHbIE

ABJICHHUA

2.1

DNEeKTpUUECKUe 3apsbl.
3apspKeHHBIE Tea U UX
B3aMMOJICICTBHE

bubnnoreka ®I'NC «Mos
urkosay — lesson.academy-
content.myschool.edu.ru/03/08

HaOmroieHme 1 mpoBeIeHNE OITBITOB
10 DIEKTPU3ALIAHU TET IPU

COIPUKOCHOBEHUHU U UHIYKIUEH.

Habmronenue u o0bSICHEHNE
B3aNMOJICHCTBUS OJHOMMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX Tell.
OOBsICHeHNE TIPUHIIHIIA JCHCTBUS
hiiekTpockona. OObsICHEHHUE SBJICHUM
DJIEKTPU3AIIUU TIPU COIPUKOCHOBEHUH
TeJ MU MHAYKIKEH C UCIOJIb30BaHUEM
3HAHUH O HOCUTEIISIX JIEKTPUYSCKUX
3apsi70B B BelllecTBE. Pacrio3HaBaHue u
00BSICHEHHE SIBJICHUI 3JICKTPU3AIIUU B
oBceHEeBHOM »xu3Hu. Habmronenue u
00BSICHEHHE OIBITOB,
WJLTIOCTPUPYIOIIUX 3aKOH COXPaHEHUS
HIIEKTPUYECKOTO 3apsiia.




Hab61roneHue onsITOB 110
MOJICIIUPOBAHUIO CUIIOBBIX TUHUN
DIIeKTpUIecKoro mois. MccmeqoBanue
EeUCTBUS SICKTPUIECKOTO MOJISI Ha
[TPOBOJIHUKH U TUAJICKTPUKU

22

ITocTossHHBIN
ANEKTPUYECKUN TOK

20

bubnnoreka ®I'NC «Mos
ikosia» — lesson.academy-
content.myschool.edu.ru/03/08

HabmroieHue pasiuyHbIX BUOB
IEHCTBUS DIEKTPHYECKOTO TOKA U
00HAPY)KEHHE ITHX BUJIOB JACHCTBHUS B
moBceqHeBHOM xu3Hu. Habmroaenue
BO3HUKHOBCHHUS Ta30BOTO paspsiia u
HIICKTPHUYECKOTO TOKA B )KUIKOCTH
COopKa U UCIBITaHUE STCKTPHUUECKON
LCITU ITIOCTOSIHHOI'O TOKA.

3MepeHne CUIIbl TOKa aMIIEpMETPOM.
M3MepeHne 3JIeKTPUIECKOro
HapsHKEHUS] BOJIBTMETPOM.

[TpoBeneHue U 00BACHEHUE OTBITOB,
IEMOHCTPHUPYIONIUX 3aBUCUMOCTb
DIIEKTPUIECKOTO COTTPOTHBICHHUS
[MPOBOJTHUKA OT €r0 JTUHBI, IUTOIIATH
MONEPEYHOro CEYCHUSI M MaTepuala.
lccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, MPOTEKAIOIIEro Yepe3 Pe3ucTop,
OT COITPOTHUBIICHUS PE3UCTOPA U
HaTPSHKEHUS HA PE3UCTOPE.

[IpoBepka npaBuiIa CI0KEHUS
HAIPsDKEHUI TIPU [TOCIEN0BATENEHOM
COEeIMHEHUH JIBYX PE3UCTOPOB.




[TpoBepka mpaBuiia st CUIIbI TOKA TIPH
MapaieIbHOM COCTUHCHUN
[PE3UCTOPOB.

2.3

MarsuTHbIC SIBICHUS

1,5

bubnnoreka ®I'NC «Mos
mikosa» — lesson.academy-
content.myschool.edu.ru/03/08

HccineqoBanne MarHuTHOTO
B3aMMOICHCTBHS ITIOCTOSHHBIX MarHUTOB.

M3yueHue MarHuTHOTO MOJIS
MMOCTOSTHHBIX MarHUTOB TPHU HX
00BEAMHEHNH U Pa3eIICHUM.
lccaemoBanye MarHUTHOTO
B3aMMOJICHCTBUS ITOCTOSHHBIX MAarHUTOB.

M3yueHne MarHuTHOTO MOJIs
IIOCTOAHHBIX MArouTOB IIPpH UX
00BETUHEHUY U Pa3JICIICHHN.
[IpoBeneHNE ONBITOB 10 BU3yaTH3aLUU
I110JIA IIOCTOAHHBIX MAarHuTOB.

M3ydeHue SBICHNS HaMarHWIUBaHUS
BemecTBa. cciaenoBanue qemcTBUS
DIIEKTPUIECKOTO TOKA HAa MarHUTHYIO
CTPEJIKY.

[IpoBeneHue ONBITOB,
IEMOHCTPHUPYIOLINX 3aBUCUMOCTD CHIIBI
B3aMMOJCWCTBUS KaTyIIKA C TOKOM U
MarauTa OT CHJIBI M HapaBJICHHUS TOKA B
KaTyIllIKe. AHAJIN3 CUTyalui
MPAKTUYECKOTO MPUMEHEHUS




JICKTPOMArHUTOB (B OBITOBBIX
TEXHUUYECKUX YCTPOUCTBAX,
[IPOMBIIIIICHHOCTH, MEIUIIHUHE).
3yyeHue necTBUsI MarHUTHOTO TOJIS
Ha IPOBOIHUK C TOKOM.

®usmka, 8 k1acc, PI'AOY

OnBITHI 11O HUCCICOOBAHUIO SABJICHUSA

DJIeKTpOMarHuTHas HIICKTPOMArHUTHOM WHIYKI[HH:
2.4 WHTYKIAS 4 f/{HO «AKazeMus P cCIe0BAHUE U3MEHEHUH 3HAYCHUS U
I/IHHpOCBeHIeHI/Iﬂ occun HaHpaBHCHI/IH I/IHI[yKHI/IOHHOFO TOKa
Hroro no pasaeny 37
<...>
IToBTOpEHue 3
OBHIEE KOJIMYECTBO
1 68 14,5

YACOB I10 ITPOTPAMME




9-ii kiace

Ne HaumenoBanue
B a3/1eJI0B M TeEM
n/n pasi
NMPorpamMmbl

KoaudecTBO 9acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

OCHOBHBIE BU/IbI
NesITeJIbHOCTH 00y4aIoIIHuXCsl

Pa3zgen 1.Mexannueckue siBJCHUA

MexaHudeckoe
JIBHJKEHHE U CIIOCOOLI €ro
OITMCaHM

1.1

10

bu6nuoreka ®I'NC «Mos
mkosia» — lesson.academy-
content.myschool.edu.ru/03/09

AHanmu3 U 00CYKICHHUE Pa3THIHBIX
[IPUMEPOB MEXaHHYECKOTO
nerokeHust. O0CyKIeHUE TPaHHMIT
MPUMEHUMOCTH MOJICITH
«MaTepHuajibHas TOUKay.

Omnncanue MEXaHUIECKOTo
JABWKCHUS pas3IMYHbIMU CHOCO6aMI/I
(ypaBHEeHHe, TabnuIa, TpaduK).
AHaIM3 )KU3HEHHBIX CUTYyalluid, B
KOTOPBIX TPOSIBIISIETCS
OTHOCHTEIILHOCTh MEXaHUYECKOTO
[IBHYKCHUSL.

Ha6J’IIO,Z[6HI/I€ MEXaHHUYECCKOI'O
JABHXKCHHA TCJIa OTHOCUTCIIBHO
[PA3HBIX TCII OTCYETA. CpaBHeHI/IC




[IyTeW U TPACKTOPHUU JBUKEHUS
OJIHOT'O M TOTO XK€ Tena
OTHOCHUTEIILHO PA3HBIX TEI
oTcuéra. AHanu3 Tekcra [anunes
00 OTHOCHUTEIBHOCTH JIBI)KEHHUS,
BBITNIOJTHEHNE 3aJaHUI TI0 TEKCTY
(CMBICITOBOE UTEHUE).

1.2

B3aumopeiictBue Ten

20

dusuka, 9 kimacc, PI'AOY AI10
«AkanemMuss MUHIIPOCBELICHUS
Poccuny

Ha0monenue u o0CykxaeHne
OTIBITOB C IBIKEHHEM Tella TIpH
YMCHBUICHWU BIIUSAHHUA JPYTUX
Tell, IPEMATCTBYIOIINX
NBIDKEHHIO. AHAJIN3 TEKCTA
["ammiies ¢ omrcanuem
MBICIIEHHOT'O DKCIIEPUMEHTA,
00OCHOBBIBAIOIIIETO 3aKOH
WHEPIIMH; BBITOJIHEHUE 3a/1aHU I
MO TEKCTY (CMBICIIOBOE YTEHHUE).

OO0cyX1eHne BO3MOXXHOCTH
BBITIOTHEHUSI 3aKOHA HHEPIIHH B
[pa3IMYHBIX CUCTEMaX OTCYETA.
Haouroienue u/vinu
IIPOBCICHUC OIIbITOB,
TEMOHCTPHUPYIOIITIX
3aBUCUMOCTH YCKOPEHUS TeIa
OT HpPUIO)KGHHOﬁ K HEMY CHJIbI
1 Macchl Teja.




AHanu3 1 00BACHCHUE SBJICHUM
C MICTIOJIh30BAHAEM BTOPOTO
3akoHa HerotoHa. Peienue
3a/1a4 C UCIOJIb30BAHUEM
BTOpOTO 3aKkoHa HproToHa u
MpaBuiia CIOKECHUS CUJL.
OmpeneneHne XECTKOCTH
[IpYXUHBI. AHAJIN3 CUTyaluid, B
KOTOPBIX HAOJIOIAIOTCS
yrnpyrue nedopManiu, 1 ux
00BSACHCHHE C MCIOJIb30BAaHUEM
3akoHa ['yka. Pemenue 3agau c
HCII0Ib30BaHUEM 3aKoHa ['yka.

1.3

3aKOHBI COXpaHEHUs

10

bubnunorexa ®I'UC «Mos
mkonay — lesson.academy-
content.myschool.edu.ru/03/09

Habmtonenue u o0cyxaeHne
OIIBITOB, IEMOHCTPUPYIOIIUX
repefavy UMITyJibca MpH
B3aMMO/ICHCTBUY TEJI, 3aKOH
COXpaHEHHs UMITYJIbCa [PH
A0COITIOTHO YIPYTOM H
HEYIIPYroM B3aUMOJIEUCTBUU
TeJl.

AHaM3 CUTyalui B
OKpY>Karolleu )KU3HU C
MCII0JIb30BaHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCa.




Pacnio3HaBanue sSBICHUS
PEaKTUBHOTO ABMKEHUS B IIPUPOE
1 TEXHUKE.

[IpuMeHEeHNE 3aKOHA COXPaHCHUS
MMITYJIbCa TS pacyéra pe3yabTaToB
B3aUMOJICHCTBUS TeJT (Ha TIpUMepax
HEYIPYroro B3anMoJICHCTBUS,
YIIPYTOro LIEHTPAJIBHOIO
B3aHMOI[CI71CTBHSI ABYX OJJMHAKOBBIX
TEJI, OJIHO U3 KOTOPBIX
HETIOABIKHO). Penrenne 3amad ¢
MCTIOTb30BaHUEM 3aKOHA
COXpaHCHHA UMITYJIbCA.
Onpe/enenne padoThl CUITBI
YIIPYTOCTH TIPH MOIbEME Ipy3a ¢
MCTIOTb30BaHUEM HETIOIBHXKHOTO U
MOJIBHIKHOTO OJIOKOB.

M3mepenne moniHocTy. M3MepeHue
MOTEHIIUAIBHOM SHEPTUH YIPYTO
e OpMUPOBAHHOM MTPYKUHBI.

Hroro no paszueny
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Pa3zgen 2.Mexannueckue KoJ1e0aHUs U BOJHBI

2.1

MexaHnuyeckue
KOJIeOaHus

®dusuka, 9 knace, PI'TAOY JI10
«Axanemuss MUHITPOCBEILICHUS
Poccuny

HaOnronenne xkojieOanuii moxq
eliCTBUEM CHJI TSDKECTHU U
YIPYTOCTH U OOHApYyKEeHNE
MOJO0OHBIX KOJIeOaHuli B

OKpY KaroImeM MUupe. AHaIN3




KoJieOaHM rpy3a Ha HUTU U Ha
npyxune. Onpenenenue
JaCTOTHI KOJcOaHui
MaTEeMaTHYCCKOTO U
[PY>KUHHOTO MasITHUKOB.
Habaroaenue u 00bsICHEHHE
SIBIICHUS PE30HAHCA.
lccnenoBanne 3aBUCHMOCTH
reproaa KoeoaHui
[OJIBEIIICHHOTO K HUTH TPy3a
OT IJIMHBI HUTWU.

22

MexaHHuYeCKUE BOJIHBI.
3ByK

bubnunorexa ®I'NC «Mos
mkoJsa» — lesson.academy-
content.myschool.edu.ru/03/09

OOHapyKeHHUE U aHATU3
BOJIHOBBIX SIBJICHUH B

OKpY’KaIOIIeM MHpe.

Habmronenue pacnpocTpaHeHus
HPOJIOJNBHBIX U TOTIEPEYHBIX BOJH
(Ha MOJIeTN) U OOHApYKEHHE
AHAJIOTMYHBIX BU/IOB BOJIH B
pupo/ie (3BYK, BOJIHEI Ha BOJIE).
Brrurciienue JUIMHBI BOJHBI 1
CKOPOCTH PacHpOCTPaHEHUs
3BYKOBBIX BOJIH.
DKCIepUMEHTABHOE OPE/ICIICHNE
[PaHUI] YACTOTHI CIBIIIMBIX
3BYKOBBIX KosieObanuii. HaOmonenne
3aBHCUMOCTH BBICOTHI 3ByKa OT
JacTOTHI (B TOM YHUCIIE, C
WCITOJIb30BaHHEM MY3bIKaJIbHBIX
uHcTpyMeHToB). Habmonenue n




00BbSICHEHUE SIBIICHUS
AKYCTHYECKOTO Pe30HaHCA.

Hroro no pazneny 15

Pa3znen 3.3ﬂeKTp0MaI‘HI/ITHOG moJi€ 1 3JICKTPOMAariHuTHbIC BOJIHBI

IlocTpoeHue paccy AcHUM,
000CHOBBIBAIOIINX B3aUMOCBSI3b
PIEKTPUUECKOTO U MAarHUTHOTO
MoJeH.

OKCIIepUMEHTAJIbHOE
U3y4eHUE CBOWCTB
DJICKTPOMAriMTHBLIX BOJIH
(B TOM 4YHCJIE C IIOMOIIBIO

MOOMIIBHOTO TeJie(hoHa).
DeKTpOMarHUTHOE 10JIe ®usuka, 9 knace, PI'AOY IO |Ayanus penrrenosexux
3.1 | 1 3IeKTpOMarHUTHBIE 6 2 «Axanemuss MUHIIPOCBEILICHUS
BOJIHBI Poccun

CHUMKOB Y€JIOBEYECKOTO
opraHu3Ma. AHamu3
TEKCTOB, OIMHCHIBAIOIINX
[POSBJICHHS
2JIEKTPOMAarHUTHOTO
W3Ty4YCHHSI B IPUPOJIE:
PKUBBIC OPTaHU3MBI,
W3Ty4YeHHS HEOCCHBIX Tell
(CMBICITOBOE UTEHUE).
PacrioznaBanue u aHaIN3
[PA3TUYHBIX TPUMEHEHUH




DJICKTPOMArHUuTHBIX BOJIH
B TCXHHUKC.

I13yueHue BOJIHOBBIX CBOKCTB
cBeTa. Pemmenue 3anau ¢
MCIIOJIb30BaHUEM (POpMYIT ISt
CKOPOCTH IEKTPOMAarHUTHBIX BOJIH,
[UIMHBI BOJIHBI U YaCTOTHI CBETa

Hroro no pazneny

Pa3znen 4.CBeToBbI€ SIBJEHHS

4.1

3aKOHEBI
pactpocTpaHeHUs CBETa

bubnunorexa ®I'NC «Mos
mkoJsa» — lesson.academy-
content.myschool.edu.ru/03/09

HabroaeHue OnbIToOB,
IEMOHCTPHUPYIOIINX SBIICHHUE
[IPSIMOJINHEWHOT O
[pacTpocTpaHeHHs CBETa
(BO3HUKHOBEHHE TCHU U
MOJYTCHU), U UX
WHTEPIIPETAIUS C
MCIIOJIb30BAaHUEM TTOHSTHS
cBeToBOrO Jiyda. OOBsCHEHHE U
MOJICJIMPOBAHHE COTHEYHOTO U
ITYHHOTO 3aTMEHHU.
VccnenmoBanne 3aBUCUMOCTH
yTiia OTPaXXeHHsI CBETOBOTO
Ty4a OT yriia majieHusl.
13yueHue cBOICTB
M300pakeHUS B IUIOCKOM
3epkane. HaOmoneHue n
00BSICHCHHE OTIBITOB T10
[TOJTyHYEHUIO N300pakeHUil B




BOTHYTOM H BBITYKJIOM
Bepkanax. Habmomenve u
0OBSICHEHHE OITBITOB IT0
[PEIOMIICHUIO CBETA HA
TpPaHWIIC Pa3TUIHBIX CpEl, B
TOM YKCJI€ OIIBITOB C IIOJIHBIM
BHYTPEHHUM OTPAKCHHUEM.
lccnemoBanne 3aBUCHMOCTH
yTJa IPEIOMJICHHS OT yTia
[MaJIeHrsI CBETOBOTO JTy4a Ha
TPAHUIIE «BO3TYX—CTEKIION.
Pacrno3HaBanue SBICHUMN
OTpa’KeHUS U TIPEIOMIICHUS
CBETA B MOBCEIHEBHOM KU3HU.
AHanu3 1 0OBSICHEHHE SBJICHUS
ONTHYECKOI0 MHUpaXka.

4.2

JIMH3EI ¥ OITHYECKHE
npudopbI

®dusuka, 9 knace, DI'”AOY 110
«Axkanemuss MUHTIPOCBEIIICHHS
Poccun

[lony4yeHnue n3o0paskeHul ¢
MOMOIIIBIO cOOMparomen u
pacceuBaroieit 1uH3. Onpenenenue
(hOKYCHOT'O pACCTOSHUS U
ONTUYECCKON CUITbI cOOMparoIei
MUH3bI. AHAIIU3 YCTPOUCTBA U
[PUHIIMIIA ISHCTBUS HEKOTOPBIX
ONTUYCCKUX IPUOOPOB:
(hoToanmapara, MUKpOCKOIIa,
Teneckona. M3ydenne moienu riasa
KaK ONTUYECKOW CHCTEMBI. AHAIN3

sIBIICHUI OJTM30PYKOCTH U




1aTlbHO30PKOCTH, IPUHITUIIA
nelicTBUSL OYKOB

4.3

Pasznoxenune Oenoro
CBETa B CIIEKTP

bu6nunorexa ®I'UC «Mos
mkosia» — lesson.academy-

content.myschool.edu.ru/03/09

HaGmonenue pa3noxeHus
Oemoro cBera B CIEKTP.
Habnronenue u
0OBSICHEHHE OIBITOB 10
MOJIyYeHHUI0 OeIoro cBeTa
IIPH CIIO’KCHHUH CBETA
pa3HBIX [[BETOB.
[IpoBenenue u oOBsiCHEHUE
OITBITOB IO BOCHPHSTHIO
[[BETa MPEAMETOB IIPU UX
HaOroIeHNH Yepe3
IIBETOBBIE (DHITBTPHI
(1IBETHBIE OUKH)

Hroro no pazneny
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Pa3zgen 5.KBaHnToBbI€C IBJICHUSA

5.1

Hcnyckanue u
IOTJIONICHHUE CBETA
aTOMOM

®dusuka, 9 knace, DI'”AOY 110
«Axkanemuss MUHTIPOCBEIIICHHS

Poccun

OO6CyxaeHue 1eu
onbITOB Pesepdopaa mno
HCCIIeIOBAHUIO aTOMOB,
BBIJIBIDKCHHE TUIIOTES O
BO3MOXHBIX Pe3yJbTaTax
OMBITOB B 3aBUCHMOCTH
OT MPEIoJIaraeMoro
CTPOCHUS aTOMOB,
(hopMmynHpoBaHUe

BBIBOJIOB M3




[pE3YyJIBTAaTOB OIBITOB.
OO0cyxeHue
[TPOTUBOPEUUIA
MIaHETapHON MOJIETTH
aTOMa U OCHOBaHUU IS
runotessl bopa o
CTaITMOHAPHBIX OpOUTax
HIIEKTPOHOB.
Ha0uroieHue CIIonIHbIX
Y TMHEWYAThIX CIIEKTPOB
W3ITyYCHUS PA3TUIHBIX

BEIICCTB.

5.2

CtpoeHue aTOMHOTO siipa

bubnunorexa ®I'UC «Mos
mkonay — lesson.academy-
content.myschool.edu.ru/03/09

O0cyKaeHne BOZMOXKHBIX THIIOTE3 O
MOJIEJIAX CTPOCHUS SIpa.
OrnpezaenieHue coCTaBa siaep 1o
3aJaHHBIM MacCOBBIM H 3aPAJOBbIM
HUHUCJIaM U 110 IIOJIOKCHUIO B
[IEPUOINYECKOIN CUCTEME
IIEMEHTOB. AHAN3 U3MEHEHHS
COCTaBa s7pa U €ro MoJIOKEHUs B
MEePUOANYECKON CUCTEME TIPH O
panuoaktuBHoCcTH. Mccnenosanue
TPEKOB O-HaCTHUIL 11O TOTOBBIM

(dotorpadusim.

OOHapyKEHHE U U3MEPEHHUE
paJnaliOHHOr0 (POHA C TOMOIIBIO
T03MMETpa, OIIEHKA €To




WHTCHCHUBHOCTH. AHAIN3
OHMOJIOTHYSCKUX H3MEHEHHIHA,
MPOUCXOSIIUX O] IeUCTBUEM
PaTMOAKTUBHBIX M3ITydEHHH.

M cnonp30BaHne PaIiOaKTUBHBIX
M3TydeHU B MEAHIINHE

5.3 | SlnepHbie peakiuu 7 1

®dusuka, 9 knace, PI'AOY 110
«Axanemus MUHIPOCBELIEHUS
Poccuny

Pemenne 3amau ¢
MCIIOJIb30BaHUEM 3aKOHOB
COXpaHEHHUsI MaCCOBBIX U
3apsiIOBBIX YHCEN Ha
orpeziesieHHe pe3yIbTaToB
SIICPHBIX PEAKLUI; aHAIN3
BO3MOKHOCTH WJIH
HEBO3MOXHOCTH SIIEPHOU
peakuuu. OLieHKa YHEPTUU CBSA3H
S71ep C UCTIONb30BaHUEM
hopMyJibl DUHINTEHHA.
OO6cyX/1eHnE TTePCIIEKTHB
MCIIOJIb30BaHMS YIIPABIISIEMOTO
TEPMOSICPHOTO CHHTE3A.
OO6cy>xaeHne NpenMyLIecTB 1
PKOJIOTHUYECKUX IPOo0IIeM,
CBSI3aHHBIX C SICPHON
SHEPTEeTUKOU

Hroro no pasaeny 17

Pasnen 6.I1oBTOpHTEIHHO-00001IAI01IHIT MOAY/Ib




IToBTOpEHME M
000011IeHIE COZIEPIKAHMS
Kypca ¢pu3uku 3a 7-9-i
KJ1acc

6.1

bubnuorexa ®I'NC «Mos
mkona» — lesson.academy-
content.myschool.edu.ru/03/09

BrinmonneHne yueOHBIX 3aJaHUH,
TpeOYIOMNX TEMOHCTPAIAN
KOMITCTCHTHOCTEH,
XapaKTEepU3YyIOIUX
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
IPUMEHEHUS MTOJIYUCHHBIX 3HAHUHN
U1 Hay9HOTO OOBACHEHHS
(bU3MUCECKUX SBJICHUI B
OKpY>Karollel Ipuposae, B
[MOBCEIHEBHOM >KM3HU U BBISIBICHUS
(hHU3MYECKUX OCHOB psijia
COBPEMEHHBIX TEXHOJOTHI;
IPUMEHEHUSI OCBOCHHBIX
SKCIIEPUMEHTAIBHBIX YMEHUIN I
MCCIIeTOBaHUs (PU3MUECKIX
SIBJICHUI, B TOM YUCJE IS
[IPOBEPKU TUIOTE3 U BBIABICHUS
3aKOHOMEpHOcTel. Pelienue
pacuy€THBIX 33124, B TOM YHUCIIE
[peAnoIaralllux UCIOIb30BaHNE
(hU3MUECKUX MOJICIICH 1
OCHOBaHHBIX Ha COJIEPKaHUH
Pa3IMYHBIX PA3AEyIOB Kypca
(busuku. BeinosiHeHKe U 3amura
TPYIIIOBBIX WM HHIUBUIYATBHBIX
[IPOEKTOB, CBSI3aHHBIX C
coJepkaHueM Kypca Qu3uku

Hroro no pasaeny

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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