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HHOACHUTEJIBHAA 3AIINCKA

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO O0IIIEro 00pa3oBaHMsI COCTABJICHA HA OCHOBE IMOJIOKEHHUH U TPEOOBaHMIA K pe3yJibTaTaM OCBOEHHs Ha 0a30BOM
YpOBHE OCHOBHOU 00pa3oBaTebHON MporpaMmel, npeactaBieHHbx B PI'OC 000, a taxke ¢ yu€toM (enepaibHoil paboueil mporpaMmbl BOCITUTAHUS U
Konuenuun npenojaBanust yueOHoro npeamera «@usnkay.

CopepxaHue MPOrpaMMEI 10 (PU3HMKE HAMIPABJICHO HA (DOPMHUPOBAHUE €CTECTBEHHOHAYYHON TPaMOTHOCTH O0YJAOIINXCS M OPraHU3allnIo0 U3y9eHUs (PU3UKU Ha
JeATeNbHOCTHON OCHOBE. B mporpamme 1o (pusuke yduTHIBAIOTCS BO3MOKHOCTH yaeOHOTO mpeamera B peanm3anuu TpedoBannii ®I'OC OO0 k miiaHUpyeMbIM
JMYHOCTHBIM M METAPEAMETHBIM pe3yibTaTaM 00y4eHHs, a TAKKE MEKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YIEOHBIX IMPEIMETOB HA YPOBHE OCHOBHOTO
o01m1ero oOpa3oBaHuUs.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpe/esieHre Y4eOHOro MaTepralia 1o rojaam o0y4deHus (o Kiaccam), mpeiaraetT mIpuMepHyro Mmociie10BaTeIbHOCTh
M3YYEHHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI IPEIMETHOTO COJEPKaHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00y4aromuxcs.

[Tporpamma 1o ¢usuke pazpadboTaHa ¢ 1eIbI0 OKa3aHHUs METOAUYECKON MOMOIIH YIYUTENIO B CO3IaHUH paboUeii MporpaMMBbl M0 y4eOHOMY MpPEaMETY.

®du3nKa ABIAETCS CUCTEMOOOPa3yIOLUM AJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MTPEIMETOB, OCKOJbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHU,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMHUEH U (PU3UIECKOM Teorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUpPA, TIPEA0CTaBIIsICT HauOoiee
sICHbIE 00pa3iibl IPUMEHEHUSI HAyYHOT0 METO/1a IO3HAHMUSI, TO €CTh CII0c00a MOJTyYeHHs! IOCTOBEPHBIX 3HAHUI O MUDE.

OpHa 13 I1aBHBIX 33/1a4 GU3NYECKOTo 00pa30BaHus B CTPYKTYpe 00I1ero 00pa3oBaHusi COCTOUT B (POPMHPOBAHUM €CTECTBEHHOHAYYHOM IrPaMOTHOCTH M UHTEpeca
K HayKe y oOydaronuxcs.

N3yuenue ¢pusnku Ha 0a30BOM YpOBHE IIPEIIOJIaraeT OBIaIeHUE CAEAYIOIINMHI KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTEeCTBEHHOHAYYHYIO IPaMOTHOCTB:!
HAy4YHO OOBSICHSTD SIBIICHUS;

OILICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;

MHTEPIPETUPOBATH JaHHBIE U UCTIOJIH30BaTh HAYUHbIE JOKA3aTeIbCTBA JAJISl OJTyYSHUS BBIBOJIOB.

Lenu u3ydyenus Gpusuky Ha ypoBHE OCHOBHOTO 0011ero oopasoBanus onpeenensl B Konuenuuu npenoaasanus yueoHoro npeamera «dusnka» B
00pasoBaTeNbHBIX Opranu3anusax Poccutickoit denepaiuu, peamu3yrIX OCHOBHEIE 001eo0pa3oBareabHbIe TPOrPaMMbl, yTBEPKIAEHHOH pemenneM Komnerun
MunucrepcTBa npocsernieHus: Poccuiickoit @enepanuu (mpotokod ot 3 aexadps 2019 r. Ne [1K4BH).

Lenu uzyuenus ¢puzuxu.

nproOpeTeHne NHTepeca U CTPEMIICHUS 00yJaroINXCsl K HAYYHOMY U3YYEHHUIO MIPUPOJIbI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE IPEJCTABICHUN O HAYYHOM METOJIe MO3HaHUS U (OPMUPOBAHUE UCCIIEIOBATEIHLCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHKME HAYYHOTO MUPOBO33PEHHSI KaK pe3ysibTaTa U3yueHHUs: OCHOB CTPOSHUS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PH3UKU;

(dbopMupoOBaHKE MIPEACTABICHUIA O poJid (PU3UKH JUTS PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUI;

pa3BHUTHE PEJCTABICHUN O BO3MOXHBIX cepax Oyaymieil mpodecCHoHambHON NesITeNbHOCTH, CBA3aHHOM ¢ (PU3UKOM, MOATOTOBKA K JaIbHEHIIIEM Yy 00YYeHHIO B
3TOM HaIlpaBJICHUU.

JlocTrkeHue 9TUX Leiel MporpaMMsl 1o (U3KKe Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHus 00eCeunBaeTCs PelIeHUEM CIEAYIOMINX 3a/1a4:

npuoOpeTeHue 3HaHUM O AUCKPETHOM CTPOSHHMH BEIIECTBA, O MEXaHUYECKUX, TEMJIOBBIX, YJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

npuoOpeTeHne yMEHUHN ONMUCHIBATh U OOBSICHATH (PU3UYECKUE SIBICHUS C UCTIOIb30BaHUEM MOJyUEHHBIX 3HAaHUMH;

OCBOEHME METOJIOB PEIICHNUs MPOCTEHIINX PACYETHBIX 3a/1a4 C MCIOJIb30BaHUEM (PU3NYECKUX MOJETIeH, TBOPUECKUX M MPAKTUKO OPUECHTUPOBAHHBIX 33/1a4;
pa3BUTHE yMEHUI HaOI0JaTh TPUPOIHBIE SIBIICHUS U BBINOJHATH OMBITHI, TJAOOpaTOpHbIE pabOThI M SKCIIEPUMEHTANIbHBIE HCCIEIOBaHUS C UCTIOIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

ocBoeHHE PUEMOB paboThI ¢ HHPOpMaIuel HU3NIeCKOro coaep kaHus, BKIItoYas HHHOPMAIMIO O COBPEMEHHBIX JJOCTHKEHUSAX (PU3UKHU, AaHAINU3 U KPUTHUECKOE
OllIeHUBaHHE UHPOPMALINY;



3HAKOMCTBO CO chepamu MpodeccnoHATLHOM e TeTbHOCTH, CBI3aHHBIMHE C (PU3HKON, 1 COBPEMEHHBIMU TEXHOJOTUSMHU, OCHOBAaHHBIMU Ha JIOCTHIKEHUSX
(buznuecKoi HayKu.

Ha u3ydenue ¢usuku (6a30BbIil ypOBeHb) Ha YPOBHE OCHOBHOTO 001Iero o0pazoBanus otBoauTcs 238 yacoB: B 7 kitacce — 68 yacoB (2 vaca B HEZIETI0), B 8
KJiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B Hezlemio).

BocnurarteabHbIH NoTeHnMAaa yaeOHoro mpeamera «Pu3nka» Ha ypoBHE OCHOBHOTO 001Iero 00pa30BaHus pean3yeTcsi Ha JesITeIbHOCTHON OCHOBE uepes:

MpUBJICYEHUE BHUMaHHsI 00y4Jaromuxcs K IEHHOCTHOMY acleKTy H3y4aeMbIX Ha YpOKax SIBJICHUHN, OpraHu3aIMio padoThl C MOTy9aeMOi Ha YPOKe
nHpopManuei GU3NIECKOTO CONIEPKAHMS, BKIIOUas HHPOPMALIUIO O COBPEMEHHBIX TOCTKCHUAX (DU3HMKH; aHAIIN3 U KPUTHIECKOE OIICHUBAHHE
nHpopmanuy;

MIPUMEHEHHNE HA YPOKE NHTEPAKTUBHBIX (OPM pabOThI ¢ 00YUAOIIMMHUCS: UHTEUIEKTYaJIbHBIX UTP, CTUMYJIMPYIOIIUX TO3HABATEIbHYIO MOTHUBALIUIO
oOyuarouuxcs; JUAaKTHYECKOIo TeaTpa, Ie MOoJIydeHHbIE Ha YpOKe 3HaHUS OObITPHIBAIOTCS B T€ATPAIbHBIX MOCTAHOBKAX; IPYNIOBON pabOTHI MU pabOTHI
B [1apax, KOTOpbIE y4aT 00y4aronXcsi KOMaHAHOM paboTe U B3aUMOAEUCTBUIO C APYTUMHU 00y4JatOITUMUCS;

HHUIHUUPOBAHUEC U MMOAACPKKY HCCHeﬂOBaTeHBCKOﬁ ACATCIBbHOCTH o6yt1a}oumxc;[ B paMKax p€ajiu3alli UMH HHAUBUAYAJIIBHBIX U I'PYHIITIOBBIX
HCCIIE0BATEBCKUX MPOEKTOB, YTO JAET OOYUaIOIIMMCS BO3MOXKHOCTh TPHOOPECTH HABBIK CAMOCTOSITEIHHOTO PEHIeHUs MTPOOIEMBbI, pa3BUBAET YMEHUS
Ha6J'IIO)IaTI) IMPUPOAHBIC ABJICHHSA, BBITIIOJTHATD OIIBITHI U SKCIICPUMCHTAJIBHBIC UCCIICAOBAHNA C UCIIOJIb30BAHUEM U3MEPHUTECIIbHBIX HpI/I60pOB, (bopMpreT
HaBbIK T€HEPUPOBaHUs U 0(HOPMIIEHUS COOCTBEHHBIX MM, HaBbIK MyOJIMYHOTO BBICTYIUICHHS Mepe]l ayIuTOpuel, apryMeHTUPOBAaHUS M OTCTaUBaHUS
CBOEH TOYKH 3PEHUS;

3HaKOMCTBO CO cepamu Mpo(heCCHOHATTLHON IEATEIbHOCTH, CBSI3aHHBIMH C (PH3UKOW, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JIOCTHIK CHUSX
(hbM3UYECKOI HAYKH, YTO CIIOCOOCTBYET Pa3BUTHIO MPEJACTABICHUN O BO3MOXKHBIX chepax Oymymieit mpodeccHoHanbHON AeSITEIbHOCTH, CBI3aHHOM C
(hM3UKOH, IOATOTOBKA K JaTbHEHIIIEMY 00YYEHHIO B 3TOM HaIlpaBJICHUH U OCO3HAHHOMY BBIOOPY oOydaromuMucs Oyayiieit nmpodeccuu;

YCTAHOBJICHHUEC JOBCPUTCIIbHBIX OTHOIICHUA MCXKAY YYUTCIEM U YYHCHUKAMU, CHOCO6CTBy1-OH_II/IX MMO3UTUBHOMY BOCIHPHUATHUIO YHAILIUMUCA Tpe60BaHI/II/IVI/I
HpOCB6 YUYHUTECIIA, aKTUBU3AIUN UX IMO3HABaTEIILHOM JACATCIBHOCTH U aKTUBHOCTH,

o0y /IeHUue 00YJaroNINXCs K COOIOACHUIO Ha YPOKE OOIIEIPUHSATHIX HOPM TTOBEACHUS, IPABHJII OOLICHHS CO CTAPIIMMU (YUUTEISIMU) U CBEPCTHUKAMHU
(IIKOJIBHUKAMH);

HCITOJIb30BAaHNE BOCIIUTATEILHBIX BO3MOKHOCTEH COACPIKAHUSA yqe6Horo npeamMceTa 4€pe3 1€MOHCTPALHUIO O6y‘IaIOIJ_II/IMC$[ INpUMEPOB OTBETCTBCHHOI'O,
I'paXXKAaHCKOI'O IMMOBCACHH:, ITPOABICHUA YeJIOBEKOJIIO0US U I[O6pOC€pI[€LIHOCTI/I;

OpraHu3anunro I_He(i)CTBa MOTHUBUPOBAHHBIX U OPYAUPOBAHHBIX YHAIIUXCA HaJl UX HCYCIICBAIOIIMMU OAHOKIIACCHUKAMU.

COJEPKAHUE OBYYEHUA

7 KJIIACC
Pazgen 1. ®uszuka u €€ poJib B MO3HAHUH OKPYKAIOIIETO MUpa.



dusnka — HayKa o mpupoje. SBneHus npuposl. u3ndecKue sBJICHUS: MEXaHUYECKUE, TEIJIOBBIC, JIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC, 3BYKOBBIE.
dusnueckue BenuuuHbl. M3mepenne ¢puzndeckux Bennund. Gusndeckue npudopsl. [lorpemmnocts namepenuii. MexxayHapoaHasi cucTeMa eJHHHILL.

Kak ¢u3uka u apyrue eCTeCTBEHHbBIE HAYKH U3Yy4aloT MpUpoay. EcTecTBeHHOHAYYHBIN METO IO3HAHUS: HA0JI0IEHUE, ITOCTAHOBKA HAYYHOT'O BOIIPOCa,
BBIJIBIDKCHUE THITOTE3, SKCTIEPUMEHT 110 TIPOBEPKE TUIOTE3, 00bsICHeHNE HabmoaaeMoro seieHus. Onucanue GU3NIECKUX SIBICHUHN C IIOMOIIBIO MOJICIICH.
Jlemoncmpayuu.

Mexanuveckue, TEIIOBbIC, AEKTPUUECKIE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue mpruOOPsI U IPOIEAypa MPSIMBIX H3MEPEHUN aHAIIOTOBBIM M IU(DPOBBIM IPHOOPOM.

Jlabopamopusie pabomul u onvimol.

Omnpenerenne eHBI JEICHUS KB K3MEPHUTEITBHOTO TIpHOopa.

N3mepenue paccTossHUM.

N3mepenune o0bEMa JKUAKOCTH U TBEPIOTO TeA.

Onpenenenre pa3sMepoB MajbIX TEJ.

N3mepenue Temmneparypsl MpU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U IaTYUKA TEMIIEPATYPHI.

[IpoBenenune uccinenoBanms MO MPOBEPKE TUIOTE3bI: TATHHOCTH MOJIETA MIAPHKA, MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBITIE, YeM OOJIBIIE BHICOTA ITYCKa.
Paznen 2. [lepBoHayanbHbIE CBEACHUSA O CTPOCHUU BEILIECTBA.

Ctpoenue BemecTBa: arToMbl B MOJIEKYJIBI, X pa3Mepbl. OTBITHI, TOKAa3bIBAIONINE TUCKPETHOE CTPOSHUE BEIIECTRA.

JIBm>xkeHue yacTuIl BemiecTBa. CBs3b CKOPOCTH JBMXKCHUS YaCTHII ¢ TeMIiepaTypoil. bpoyHoBckoe nBmxkenue, auddysus. BzanmoaeiicTBre yacTU Il BEIIECTRA:
MIPUTSDKEHNE U OTTAJIKHBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE ra30B, KUJIKOCTEH U TBEPBIX (KPUCTANINYECKUX) Tell. B3auMOCBA3b MEKIy CBOMICTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJIEKYIISIPHBIM cTpoeHneM. OCOOEHHOCTH arperatHbIX COCTOSIHUM BOIBI.

Jlemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO TBHYKEHUS.

Ha6mronenue nuddysun.

Habmronenue siBiaeHuit, 00bACHAIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopusie pabomul u onvimol.

Onenka aAuaMerpa aToMa METOJIOM PsIIOB (C UCIOJIb30BaHUEM (oTorpaduit).

OnpIThI 10 HAOIIOACHUIO TEIIJIOBOTO PACIIUPEHUS ra30B.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKECHHUS.

Pazpnen 3. J[Br>keHue v B3aUMOJEICTBUE TEN.

Mexanuueckoe aABuxeHue. PaBHoMepHOe U HepaBHOMEpHOE BIKeHHE. CkopocTh. CpeliHss CKOPOCTh IPU HEPABHOMEPHOM JBUKEHUU. Pacuér myTn u BpeMeHu
JBUKEHUS.

SBnenue nHepuuu. 3aKoH UHepUUHU. B3auMoaeiicTBue Tes Kak NpUYrHa U3MEHEHUs CKOPOCTH JABM>KEHMS Tesl. Macca Kak Mmepa MHEepTHOCTH Tena. [1noTHocTh
BemecTBa. CBsA3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYI B IMHUIIE 00bEMa BElleCTBa.

Cuna kak xapakTepucTrka B3aumoaectBus Ten. Cuiia ynpyroctu u 3akoH ['yka. Mi3mepeHnue cuiibl ¢ MOMOUIbI0 JUHAMOMETpa. SIBJIeHUE TATOTEHUS U cujia
TspkecTd. Cuila TshKeCTU Ha Apyrux maHeTtax. Bec tena. HeBecomocTs. CnokeHue cuil, HapaBieHHBIX MO0 OAHON npsaMoid. PaBHoaeiicTBytomas cui. Cuna
TpeHus. TpeHue CKONIbKEeHHs U TpeHue NMokos. TpeHue B MpupoJie U TEXHUKE.

Jlemoncmpayuu.

Habmonenne MexaHU4eCcKoro IBHKESHHS Tela.

N3mepenune ckopocTy NPpSMOJIMHEHHOTO IBUKEHHUS.



HabGnronenue siBieHust HHEPLUH.

HaGnronenue u3MeHeHUs: CKOPOCTH MPH B3aUMOICHCTBUU TEIl.

CpaBHeHHE Macc 110 B3aUMOJIEUCTBHUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHON MPSIMOH.

Jlabopamopusie pabomul u onvimol.

Omnpenenenne CKOPOCTH paBHOMEPHOTO JIBMKEHUS (ILIapHKa B )KUIKOCTH, MOJIEIH 3JIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajee).

Omnpenenenue cpeHeil CKOPOCTH CKOJIBKEHHS OpycKa WM [IapyKa 10 HAKIIOHHOM TIIOCKOCTH.

Onpenenenue IIOTHOCTU TBEPJIOTO Tea.

OmnBITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTD PAacTsHKEeHUs (1eopManni) Npy>KUHbI OT MPHIIOKESHHOMN CHIIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHMSI CKOJIBKEHHSI OT Beca Teja U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBnenue TBEPABIX TN, )KUAKOCTEN U ra30B.

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTb JIaBJIeHUs ra3a oT 00bEéMa, Temnepatypsl. [lepenada naBnenus
TBEPABIMU TeJIaMU, )KUJIKOCTSIMU U razaMu. 3akoH [lackans. [TneBMaTuueckue MamurHbl. 3aBUCUMOCTD AAaBJICHUS )KUIKOCTH OT TIyOMHBbI. [ uapoctaTuueckuii
napagokc. CooOraronyuecs cocyipl. [ napaBirndeckine MeXaHu3Mbl.

Atmocdepa 3emnu u atMocdepHoe napnenue. [IpuunHel cymecTBoBaHus BO3AYyIIHONW 000s0uku 3emun. OneiT Toppuuennu. M3mepenne atmochepHoro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOTo JaBJieHUs OT BHICOTHI HaJl ypoBHEM Mopsl. [Ipubopsl a1 u3MepeHus aTMOCQEepHOro J1aBIeHUs.

JleiicTBHE KUJKOCTH M Ta3a Ha MOTPYXEHHOE B HUX TeJo0. BeiTankuBaromas (apxuMeoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.
Jlemoncmpayuu.

3aBHCHMOCTD JaBJIEHUS I'a3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUIKOCTHIO U Fa30M.

CooO0marommuecst CoCy/Ibl.

IM'mapaBnuueckuit mpecc.

[IposiBenue aecTBUsS aTMOC(HEPHOTO JTABJICHHUS.

3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U IVIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIABaHUE WIH MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOLLIEHUS IJIOTHOCTEH TeNa U KUJIKOCTH.

Jlabopamopnwsie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa NOrpyKEHHON B )KHJIKOCTh YaCTH Tela.

OrnpeneneHre BbITAIKUBAIOLIEH CUIIBL, AEHCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B )KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAOILIEH CUJIBI, IEHCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT MacChl Tela.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAJIKMBAIOIIEH CHIIbI, IEHCTBYIONIEH Ha TENIO B )KUJKOCTU, OT 00bEMA MOTPYKEHHON B )KUIKOCTh YACTH TeJa U OT
IJIOTHOCTHU KUIKOCTH.

KoHcTpyrpoBaHue apeomMeTpa WK KOHCTPYMPOBAHUE JIOAKH U OTPEAEIIEHUE €€ IPy3010IbEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTh. DHEPrHsl.

Mexanunueckast paboTa. MOITHOCTb.

ITpocTble MEXaHU3MBI: pblvar, OJI0K, HAKIIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecus peiuara. [Ipumenenue nmpaBuia paBHOBECHs pplyara K 0J10Ky. «30J0Toe
npaBuiio» Mexanuku. KITJ] npocteix Mmexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas 3Heprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpaiienne o1HOro B1ia MEXaHUYECKOM dHEPIuu B APYroi. 3aKOH COXPAHEHHUS SHEPTUU B
MEXaHHUKE.



Jlemoncmpayuu.

IIpumepbl NPOCTHIX MEXaHNU3MOB.

Jlabopamopnule pabomul u onvimoi.

Omnpenenenne pabOThI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBM)KEHUH TEJa MO TOPU30 HTATBHOM MOBEPXHOCTH.
HccenenoBanue yciaoBuid paBHOBECHs pblyara.

N3mepenue KII/[ HaKIIOHHOM IIOCKOCTH.

N3ydeHune 3aKOHA COXPAHEHUS MEXAaHUYECKOM SHEPTUU.

8 KUIIACC

Paznen 6. TemoBbie siBNEeHUS.

OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-KHHETUYECKON TEOPUM CTPOCHHMS BelecTBa. Macca u pa3mepsl aTOMOB M MOJIeKYl. OTBITHI, OATBEPKIAOIINE OCHOBHbBIE
MTOJIOXKEHUS MOJIEKYJIIPHOKHHETHIECKON TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOro coctostHuii BeuiectBa. Kpucrannuueckue u amopdublie Tena. OObsICHEHHE CBOICTB Ira3oB, )KHMJIKO CTeH U TBEPIBIX
TEJ Ha OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-KMHETHUECKOU Teopur. CMauyrMBaHUE W KaMWLISIPHBIC SIBJICHUS. TeIJIOBOE pACIIUPEHHUE U CKATHE.

Temmepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIIOBOTO ABMKEHUS YacTHIl. BHyTpenHsst sHeprusi. CriocoObl M3MEHEHHUS! BHYTPEHHEH dHEPT UH:
TerUIoTiepeiada U CoBepIeHne padboTel. Bupl Termmonepenadu: TEMIOMPOBOHOCTh, KOHBEKITUS, U3TyUCHUE.

KomnuecTBo TemioTel. Y aenpHas TEMIIOEMKOCTH BelecTBa. TemiooOMeH U TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OanaHca. [1naBieHue u oTBepaeBaHue
KPUCTAJUTMYECKUX BEIIECTB. Y IeTbHas TeruioTa masienus. [TapooOpa3zoBanue u konaeHcanus. Ucmapenne. Kunenne. Y nenpHas Teniaora mapooOpa3oBaHus.
3aBUCUMOCTb TEMIEPaTypbl KUIIEHUS OT aTMOC(EPHOTO JaBJICHUSI.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeiIbHasl TEMI0Ta CTOPAHUSL.

[Tpunnumer padoTs! TermoBsix apurateneit KI1/ TemoBoro neurarens. TemmoBbie IBUTATEN U 3alIUTa OKPYXKAIOMIEH CPEJIbI.

3aKOH COXpPaHEHUs U MPEBPALICHHS YHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

HaGnronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue quddysuu.

Habmronenue siBiaeHuit cMayrBaHUS U KaIWJUISIPHBIX SIBJICHHM.

Habmronenue TemnoBoro paciupeHust Ted.

W3meneHnue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.

[IpaBuna n3smepeHust TeMnepaTypsl.

Buns! Tenonepenayuu.

OxJaxkIeHue MpU COBEPUICHUH PabOTHI.

Harpeanue nipu coBepiiieHHH pabOThl BHEITHUMH CHUITAMH.

CpaBHEHME TETUIOEMKOCTEN Pa3INYHBIX BEUIECTB.

Habmronenue kumneHusl.

Habmronenue noctossHCTBa TeMIIEpaTyphl MPU TUTaBICHUH.

Moenu TEIIoBbIX IBUTATENEN.

Jlabopamopmvie pabomul u onvimal.

OnbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.



OnbIThI 10 BEIpAIIMBAaHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MIIM caxapa.

OnbITHI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIUPEHHUS Ta30B, KUAKOCTEH U TBEP/BIX TEII.

Omnpenenenue 1aBiaeHus BO3AyXa B OalIOHE IIITPHLIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD JaBIICHUS BO3/yXa OT €ro 00bEMa U HArpeBaHUS WU OXJIAXKICHHUS.

[IpoBepka runoTe3sl JIMHEWHON 3aBUCUMOCTH JIJTUHBI CTOJIOMUKA KMIKOCTH B TEPMOMETPUUECKOM TPyOKe OT TeMIIepaTyphl.

Habnronenne n3MeHeHUs! BHYTPEHHEH SHEPTUU Tela B pe3yJIbTaTe TEIUIONepeiaud U padoThl BHEITHUX CHIL.

UccnenoBanue siBiieHMs TEINIOOOMEHA MTPU CMEIIMBAHUU XOJIOIHON U TOPSYEH BOJIBI.

Onpenenenre KOJIMYECTBA TEIUIOTHI, TOJIYYEHHOTO BOIOM MpHU TEIIOOOMEHE ¢ HarpeThiM METANINYECKUM LIMIIMHAPOM.

Onpenenenne yaenbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue npoiiecca ncnapeHus.

Omnpenenenrne OTHOCUTENBHOM BIIaXXHOCTH BO3AyXa.

Onpenenenne yaenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. Dnexrpuyeckrue U MarHUTHBIC SIBJICHHS.

Onektpuzarus Ten. [[Ba pona anekTpudeckux 3apsaoB. BzanmoaeiicTBre 3apsokeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTD CHUITBI B3aUMOJICHCTBU S 3apSPKEHHBIX TEIT
OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUS MEXKTy TE€JIaMU).

Onextpuueckoe noje. Hanpspk€HHOCTH aekTpruyeckoro noss. [IpuHun cynepno3uiuy JIeKTPUUEcKUX 1MoJjiei (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsioB. DjIeMeHTapHbIN dnekTpudeckuii 3apsaa. Ctpoenue aroma. [IpoBOJHUKY U TUANEKTPUKU. 3aKOH COXPAHEHHUS AIIEKTPHUYECKOTO
3apsna.

DNEeKTPUUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. ICTOYHUKH MTOCTOSTHHOTO TOKA. J[eCTBUS SJIEKTPUUYECKOTO TOKa (TEIMI0BOE, XUMHIECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KMJIKOCTSX U ra3ax.

Dnekrpuyeckas 1enb. Cuiia Toka. IieKkTpudeckoe HanpsbkeHue. ConpoTHBIIEHUE TPOBOJHUKA. Y ACIbHOE COMPOTHUBIIEHUE BellecTBa. 3akoH OMa sl ydyacTka
uenu. [locnenoBarensHoe M napauieIbHOE COEAUHEHHUE IPOBOJHUKOB.

PaboTa 1 MOIITHOCTH ANIEKTpUUECKOTO ToKa. 3akoH JIkoyns—JIeHia. DiekTpuueckue menu u MOTPEOUTENN AIEKTPUIECKOM 3Hepruu B ObITY. KOpoTKO€E 3aMbIKaHue.
[TocTosiHHbIE MarHuThl. B3anmoielicTBUE NOCTOSHHBIX MarHUTOB. MaruuTHoe nosie. MarHuTHoOE 1oJjie 3eMJId U €ro 3HaueHHe JUisl )kM3HU Ha 3emuie. OnbIT
Opcrena. MarHuTHOE 10JIE ANEKTPUUECKOT0 ToKa. [[puMeHeHne 3J1IeKTpOMarHuTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISI HA IIPOBOJIHUK C TOKOM.
DneKTpoABUTraTeNb IOCTOSTHHOTO TOKa. Vcnoib30Banme 31eKTpoABUTaTeNIeld B TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Omnbrter @apazest. SIBnenne anekTpoMaruuTHoM nHAYKIKH. [IpaBuno Jlenmna. Dnexrporenepatop. CriocoObl MOMydeHUs SIEKTPUIECKOM SHEPTUH.
DIEKTPOCTAaHIIMN Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJeKTpu3aus Tell.

JIBa pojia AIEKTPUUYECKUX 3apSAJI0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEJI.
YCTpOKCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKkTpocTaTU4ecKas UHIYKIHUA.

3aKOH COXpaHEHUs PIEKTPUUECKUX 3apsiI0B.

[IpOBOTHUKH U TUATIEKTPUKH.

MoenupoBaHH€e CUIOBBIX JUHHUM 3JIEKTPUUECKOTO TOJISL.

M CcTOUYHUKH TTIOCTOSTHHOT'O TOKA.

JlelicTBUS SIIEKTPUYECKOTO TOKA.



DNEeKTPUYECKUN TOK B KUJIKOCTH.

I"a30BbIi1 pazps.

W3mepenue cuiibl TOKa aMIIEpMETPOM.

N3mepenue 31eKTpUuecKoro HapsKeHUs. BOJIBTMETPOM.

Peocrar u mara3uH cCOpOTHUBIICHUN.

B3anmopeicTBre NOCTOSTHHBIX MAarHUTOB.

MonenrpoBaHue HEBO3MOXKHOCTHU Pa3/I€ICHUs MTOJFOCOB MAarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmnsIT Dpcrena.

MarsauTtHoe 1nosje Toka. JIeKTPOMarHur.

JlelicTBMEe MarHUTHOTO TOJISI HA MPOBOIHUK C TOKOM.

DNeKTpoABUTaTeNb OCTOSIHHOTO TOKaA.

HccnenoBanue siBIEHUS IEKTPOMarHUTHOM MHIYKLINH.

Omnbrter @apages.

3aBUCUMOCTb HaIpaBJIEHUSI MHAYKIIMOHHOTO TOKa OT YCJIOBHUM €ro BOZHUKHOBEHUS.

DeKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopmwsie pabomul u onvimol.

OnpIThI 10 HAOTIOACHUIO IEKTPU3ALMH TE HHIYKIUEH U TPU CONPUKOCHOBEHUH.

HccnenoBanue AeCTBUSA AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKH U TUAIEKTPUKH.

COopka u mpoBepKa pabOThI ANEKTPUIECKOH e MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbI TOKA.

N3mepenue u peryaupoBaHue HanpsHKEHUS.

HccnepoBanue 3aBUCMMOCTH CHIIBI TOKA, HIIYILIETO YE€PE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U HAIIPSIKEHUS HAa PE3UCTOPE.
OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUECKOTO COIIPOTUBIICHUS IIPOBOJIHHUKA OT €T0 JUIMHBI, TUIOLIAAH ITONIEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka npaBuia CI0KEHUS HAIPSHKEHUI IPU MOCIEA0BATEIbHOM COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia AJisl CUJIbI TOKA MTPU NapAJIIEIIBHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenne paboThl AIEKTPUIECKOTO TOKA, UITYLIETO Yepe3 Pe3ucTop.

OrnpeneneHre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIAEISAEMON Ha PE3UCTOPE.

HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILIETO Yepe3 JIAMIIOUKY, OT HAlPsKEHUS Ha HEll.

Omnpenenenue KIIJ[ narpeBarens.

WccnepoBanue MarHuTHOTO B3aUMOJIEHCTBHUSI IOCTOSTHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TMOJISt OCTOSTHHBIX MAarHUTOB MPHU UX 00BbEIMHEHUU U Pa3/ICIICHUU.

WccnepgoBanue AeCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBHS KaTYIIKH C TOKOM M MarHUWTa OT CUJIbl TOKA U HAMPABIIEHUS TOKA B KATYIIIKE.
N3yuenue neiicTBUA MAarHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM.

KoHncTpynpoBanue u u3ydeHre padboThl SJIEKTPOABUTATENS.

N3mepenue KIIJI anexTpoaBurareaIbHOM yCTaHOBKH.

OMBITHI 110 UCCIIEIOBAHUIO SIBJICHUS JIIEKTPOMArHUTHON MHAYKIIMK: UCCIIEI0BAHNE U3MEHEHU 3HAUECHUS U HANpaBJICHUS UHAYKIIMIOHHOTO TOKA.



9 KJIACC

Pa3nen 8. Mexanuueckue siBJICHUS.

Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHKEHUS. PaBHOMEpPHOE IIPSIMOJIMHENHOE IBUYKEHUE.
HepaBHoMepHOe npsiMonnHeitHoe aBrkeHne. CpeHsas 1 MTHOBEHHAsl CKOPOCTh Tejia IPYU HEPAaBHOMEPHOM JIBUKEHUMU.

Yckopenue. PaBHoyckopeHHOE npsMosInHeHoe BmkeHne. CBoOoHoe najgenue. OnbITel [ anmies.

PaBHOMepHOE ABHKEHUE IO OKpYXHOCTH. [lepuon u yactora oOpaienus. Jluneiinas u yriosast CKOpocTU. LleHTpocTpeMuTeIbHOE YCKO pEHUE.

IIepseiii 3axk0oH Herotona. Bropoi 3akon Herotona. Tperuit 3akon Herorona. IlpuHnun cynepno3unnu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cujla TPEHUS CKOJIbKEHMUS, Crjla TPEHUSI IOKOs, IPYTHe BUJIbI TPEHUSI.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHue cBo0oAHOTO naieHus. Jprwkenue mianeT Bokpyr Connia. [lepBas kocMuueckas CKOpOCTb.
HeBecomocTth 1 eperpys3ku.

PaBHOBecue maTepuanbHO Touku. AGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Teja C 3aKpeIIEHHON 0Chio BpamieHus. MoMeHT cuibl. LleHnTp Tsbkectu.
Nwmnynsc Tena. I3Menenue umnynbca. Mmnynbce cuiibl. 3aKOH COXpaHEHHs UMITYlbca. PeakTHBHOE ABHIKEHUE.

Mexannyeckasi paboTa U MOLTHOCTb. PaboTa cuil TshKeCcTH, ynpyroctu, TpeHusi. CBs3b 3Hepruu u padbotsl. [loTeHnnanpHas 3Heprus Tena, no JHATOro Hajl
MTOBEPXHOCTHIO 3eMiu. lloTeHnanbHas sHeprus cxaToi npyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKOW SHEPTUH. 3aKOH COXPaHEHUS
MEXaHU4YECKON IHEPTUN.

Jlemoncmpayuu.

Habmonenne MexaHU4ecKoro IBMKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHE NyTeW U TPAEKTOPUI IBMXKEHUS OJTHOTO U TOTO K€ TeJa OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.

W3Mmepenne CKOPOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBHKCHHUS.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO JIBHKEHHUS.

HaGnronenue nBuxkeHus Tena 1o OKpyKHOCTH.

HaGnroneHne MexaHN4YeCKUX SIBIEHUH, TPOUCXOIAIIMX B cucTeMe oTcuéra «Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOUHeTa
bu3uKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TEJIa U ICHCTBYIOIIEH HA HETO CHUJIBI.

HaGnronenue paBeHCTBa CUII IIPU B3aUMOJEHCTBUY TE.

W3MmeHeHne Beca Tella IpU yCKOPEHHOM JBUKCHHH.

Ilepenaya nMIrysibca pyu B3aUMOAEHCTBUU TEIL.

IIpeoOpa3oBaHus S3HEPTrUU NPHU B3aUMOICHCTBUH Tell.

CoxpaHeHMe UMITYJIbCA TIPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJbca Ipy aOCOJIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

HaGnronenue peakTUBHOTO IBUYKEHHUS.

CoxpaHeHre MEeXaHUYeCKOM SHepruu MpHU CBOOOIHOM IaACHUHU.

CoxpaHeHNEe MEXaHUUYECKON SHEPTUH ITPH IBIKEHUH Teja MO JEHCTBUEM NIPYKUHBI.

Jlabopamopuvie pabomul u onvimal.

KoHcTpyrpoBaHue TpakTa Ui pa3roHa U JalbHEUIIEro paBHOMEPHOTO ABW)KECHUS NIApUKA UM TEJIEKKH.

Onpenenenue cpeHeil CKOPOCTH CKOJIbKEHHs OpycKa WM JBMXKEHUS [IapHKa M0 HAKJIOHHOM MIIOCKOCTH.

Omnpenenenne ycKOpeHHs Tejla IpU PaBHOYCKOPEHHOM JIBHKEHHMH 110 HAKIIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JBM)KEHUU 03 HauaJlbHOM CKOPOCTH.



[TpoBepka rumoTessl: €Clu MPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTHU IYTH OTHOCSITCS KaK PsiJi HEUETHBIX YHCEII, TO COOTBETCTBYIOIINE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMaJIbHOTO JaBJICHMUSL.

Onpenenenre kKodhUITUEHTA TPEHUS CKOJIbKCHHUSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne paboThl CHIIBI TPEHUS P PABHOMEPHOM JIBM)KEHUU TeJla TI0 TOPU30HTAIBHON NOBEPXHOCTH.

Omnpenenenne paboThl CHIIBI YIPYTOCTH IPU NOIBEME I'py3a C UCIOJIb30BAHUEM HETIOABH>KHOTO U MOABMXKHOTO OJIOKOB.

N3ydenne 3aKko0Ha COXpAHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue KojaeOaHus U BOJIHBI.

KonebarenbHoe aBmxkenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUIl: Mepuol, 4acToTa, aMIUINTyJa. MaTemMaTH4ecKUi U PYKMHHBIN MasTHUKU. [IpeBpaienue
SHEPruM Npu K0JIeOATEITLHOM JIBUKEHUH.

3aryxaromue kojedanus. BeiHyx1eHHbIe Konebanus. Pesonanc. Mexannueckue BosiHbl. CBoicTBa MexaHW4YecKUX BOJH. [Ipo/10yIbHBIE U MTOTIEPEYHbIE BOJIHBI.
JlJIvHa BOJIHBI U CKOPOCTH €€ pacipocTpaHeHusl. MexaHn4yecKue BOJIHbI B TBEPJOM Telle, CEIICMUUECKHUE BOJTHBI.

3ByK. ['(poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHne 3Byka. MHGpa3Byk u yabTpa3ByK.

Ilemoncmpayuu.

Habmonenue xonebaHuii Tea noj 1eHCTBUEM CHIIBI TSHKECTH U CHJIBbl YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmonenue BIHYKIEHHBIX KOJIEOaHUM U pe30HaHca.

Pacnipoctpanenuie mpoJoabHBIX U MONIEPEYHBIX BOJIH (Ha MOJIEIH).

Habmonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKUI PE30HaHC.

Jlabopamopnsie pabomul u onvimol.

Omnpenenenre 4acTOThl U Mepro/ia KojaeOaHui MaTeMaTH4eCKoro MasTHHKA.

Omnpenenenre 4acTOThl U Meproia KoieOaHuil Npy>KUHHOTO MAasSTHHKA.

HccnenoBanue 3aBUCUMOCTH NepHoa KOJeOaHUH MOABEIIEHHOTO K HUTHU TPy3a OT AJIUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NIepHoa KojaeOaHui MPYy:KMHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH IepUOJIa KoJieOaHHi Ipy3a, MOBEIICHHOTO K HUTH, OT MacChl rpy3a.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD NIEproia KoJeOaHui IPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Paznen 10. DnekrpoMarHuTHOE MOJIE U 3JIEKTPOMArHUTHBIE BOJTHBI.

DIEKTPOMAarHUTHOE MoJje. DIEeKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 2NIeKTpOMarHUTHBIX BOJTH. [llkana ajnexkTpomMarHuTHeIX BoJiH. Vcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3U.

OnexTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.

CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

BousiHOBBIE CBOMICTBA CBETA.

Jlabopamopmvie pabomul u onvimal.

W3yueHne CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pazgen 11. CBeroBbIe sIBICHUS.



JlyueBas mozens cBeta. Mctounuku ceera. [IpsMonuneiinoe pacnpoctpanenue ceera. 3armenust Connua u JIynsl. Otpaxenue cera. [nockoe 3epkaino. 3akoH
OTpa)XCHUsI CBETA.

IIpenomnenue cBera. 3akoH npenomieHus cera. [loaHoe BHyTpeHHee oTpaskeHue cBeTa. Vcnoib30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX
CBETOBO/JIaX.

Jlunza. Xon mydeit B munH3e. OnTuyeckas cucteMa oTroarnmapara, MUKpOCKOTIa U TeJeckorna. ['71a3 kak onTudeckas cucremMa. bian3opykocTh U 1abHO30PKOCTb.
Pasnoxxenue 6enoro csera B criektp. OnbiTel HptoToHA. CrioskeHne ceKTpaibHbIX LBETOB. Jlucnepcus cBera.

Jlemoncmpayuu.

[IpssMOMHENHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenune n300pakeHM B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue ceera.

OnTH4YecKrii CBETOBOI.

Xon tydeid B coOuparoniei JInH3e.

XoJ Iydel B pacCenBaroLeH JTUH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIIBIO JIUH3.

[Tpunuun neiictBus gporoanmnapara, MUKPOCKOIA U TeJIECKOMA.

Mopens rnaza.

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[TosrydeHnune Genoro cBeTa Npu CJIOKEHUH CBETa Pa3HbIX 1[BETOB.

Jlabopamopuwsie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH yIila OTPaXKEHUs CBETOBOTO JIyda OT yIJla MaJeHHUsL.

N3yueHne xapakTepUCTUK U300paXKeHUs IPEeAMETa B IIIOCKOM 3€pKalle.

HccnenoBanue 3aBUCUMOCTH yIia IIPEJIOMIICHHUS CBETOBOTO JIyda OT yIJla Ia/IeHUs Ha IPAaHULIE «BO3TYX—CTEKIIO».

[Tony4yeHue n300paskeHHI C ITOMOIIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOIO PACCTOSHUS U ONITUYECKOM CHIIbI cCOOMpPAIOLIEH JTHMH3BI.

OmnbITHI IO PA3JIOKEHUIO OEJIOro CBETa B CIEKTP.

OmnbITH! IO BOCIIPUATHUIO IIBETA IPEAMETOB MPU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHnToBEIE ABICHUA.

OmnbiThl Pesepdopna u minanerapHast Mosiens atomMa. Monens atoma bopa. Mcnyckanue u nornouienue csera atoMoM. KBanTsl. JInHelyarbie CieK Tphl.
PagnoaktuBHOCTh. Anb(a, 6eta- u ramma-uznydenus. CtpoeHue atToMHoro siapa. HykimonHas Mojens aToMHoro siapa. Mzotonsl. PaguoakTuBHble IpeBpaleHUs.
Ilepuon nomypacnazia aTOMHBIX AJ€ep.

SInepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJOBOI0 M MAaCCOBOTO YKMCEN. DHEPrusl CBsI3M aTOMHBIX sijiep. CBsA3b Macchl M SHEpruM. Peakuuu cuHTEe3a U JeIeHUs
anep. Ucrounnku sneprun CosHIA U 3BE3N.

SnepHas sHepreTuka. JleficTBUS paAlOaKTUBHbBIX U3TyUYE€HHUI Ha )KHUBbIE OpPraHU3MBI.

Jlemoncmpayuu.

CrieKkTpsbl U3JIydeHUs U TOTJIOIIECHHUS.

CriekTpsl pa3iaMyYHbIX I'a30B.

CrnexTp BoaOpoOIa.

HabGnronenue TpexoB B kamepe BuibcoHa.



PaboTa cuérunka HOHU3UPYIOUINX U3ITyICHUI.

Peructpanus n3inydyeHus NpupoJHbIX MUHEPAJIOB U IIPOIYKTOB.

Jlabopamopnule pabomul u onvimoi.

HaGnronenue CrijloNIHbIX U TMHEHYAThIX CIIEKTPOB U3ITy4EHUSI.

HccnenoBanue TpeKOB: U3MEPEHNE SHEPTHU YaCTHIIBI TI0 TOPMO3HOMY ITyTH (110 poTorpadusim).

N3mepenue paanoakTuBHOroO (hoHa.

[ToBTOpUTEINEHO-0000IIAOIINIT MO,

[ToBTOPUTEIIEHO-0000IIAOIINI MOTYIIh IPETHAZHAYCH JUTSI CHCTEMATU3allUU U 0000IICHUS TTPEIMETHOTO COACPIKAHMS U OTIBITA JISATEIIBHOCTH, PUOOPETEHHOTO
IIPU U3YYCHHUH BCETO Kypca (U3UKH, a TAKXKE JUISI MOJATOTOBKH K OCHOBHOMY I'OCYIapCTBEHHOMY dK3aMeHY Mo (pu3HKe /Uit 00yJaromuXcsi, BBIOPABIINX 3TOT
y4eOHBIN MpeIMeT.

[Ipu u3ydeHnn JaHHOTO MOIYJIS Pealn3yl0TCA U CUCTEMATU3UPYIOTCS BB A€ATEIbHOCTH, HA OCHOBE KOTOPBHIX 00ECIIeUnBaETCs JOCTHKEHHUE NP EIMETHBIX U
MeTanpeIMETHBIX MNIAHUPYEMBIX PE3YybTaTOB 00yueHus1, GOPMHUPYETCSI €CTECTBEHHOHAYYHAas TPaMOTHOCTh: OCBOEHHE HayYHBIX METOJIOB HCCIIEI0BAHUS SIBJICHUM
MIPUPO/IbI U TEXHUKH, OBJIa/ICHUE YMEHUSMU OOBACHATh (GU3NUYECKUE SIBICHUS, TPUMEHSISI [TOJIydE€HHbIE 3HAHUS, peIIaTh 3aJa4i, B TOM YHCJIe KaYECTBEHHBIE U
SKCIEPUMEHTaJIbHBIE.

[IpuHIMIHATBEHO NESTEIBHOCTHBIN XapakTep JaHHOTO pa3zelia peaan3yercs 3a C4ET TOro, YTO 00yUaromrecs BBIMOIHIOT 3aJaHusl, B KOTOPBIX UM IpeaIaraercs:
Ha OCHOBE MOJYYEHHbIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (PM3MUECKUE SBICHUS B OKPYXKAIOUIEeH MpUpoJie U IOBCETHEBHOM KU3HU;

MCI0JIb30BAaTh HAyYHbIE METO/IbI HCCIeI0BaHUS (U3NYECKUX SIBJICHUH, B TOM UMCIIE JUIsl IPOBEPKU TMIIOTE3 U MOJTyYEHHS] TEOPETHUECKUX BHIBOJIOB;

0OBSACHATH HAYYHbIE OCHOBBI HanboJee BaXKHbBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTUN, HAPUMED, MPAKTUYECKOTO UCI0Ib30BaHUS PAa3TUYHbIX HCTOUHUKOB
SHEPIUU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BHJIOB SHEPIHH.

MVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI TIPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA
W3yuenne pu3nku Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHus HAMPABIICHO Ha JJOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX H MTPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

B pesynbrate u3ydeHus: GuU3MKU Ha YPOBHE OCHOBHOTO 001Iero o0pa3zoBanus y o0ydaromerocsi OyayT copMHpPOBaHbI CIECIYIONINE THMYHOCTHBIC PE3YIbTaThI B
YacTH:

1) maTpHOTHYECKOTO BOCIIUTAHUS:

- IPOSIBJICHUE UHTEPECa K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3NYECKON HAYKH,

- [IGHHOCTHOE OTHOIICHUE K IOCTHKCHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) TPaXIAHCKOTO M JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY)KJCHUH OOIIECTBEHHO 3HAYUMBIX M STHUECKUX MPOOJIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTIKEHHH
buzuKy;

- OCO3HAaHUE BAXHOCTH MOPAIBHO-3TUYECKUX MIPUHITUIIOB B JICATSIILHOCTH YYEHOTO,

3) ACTETUYECKOTO BOCTIUTAHUS:

- BOCIIPHATHE SCTETHUECKUX KauecTB (PU3MUECKON HayKU: €€ TApMOHHYHOTO MOCTPOEHHS], CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) IEHHOCTH HAyYHOTO MO3HAHUSA:

- 0CO3HAHUE [IEHHOCTH (PU3MUECKON HayKH KaK MOIITHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI PAa3BUTHUSI TEXHOJIOTUMN, BaXKHE UIIIEH COCTABISIONIECH KyIbTYpHI;
- pa3BUTHE HAYYHOU JTHOOO3HATETLHOCTH, HHTEPECA K HCCIIEI0BATENbCKON AESITeTbHOCTH;

5) bopMupoBaHHS KYTbTYPBHI 3I0POBbSI U IMOIIMOHATHHOTO OJIarOTOTy Hs:



- OCO3HaHUE LIEHHOCTH 0e301acHOro 00pasa )KM3HU B COBPEMEHHOM TEXHOJIOTMUECKOM MUPE, BaKHOCTU IPaBUII O€30M1aCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA
J0pOrax, ¢ MMEKTPUIECKUM U TEIUIOBBIM 000OPYIOBAHUEM B JOMAIIHUX YCIOBHSX;

- ¢(hopMUPOBAHHOCTH HABBIKA Pe(IECKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MPaBa y IpYroro 4eioBeKa;

6) TPyZIOBOTO BOCIIUTAHUS:

- AKTUBHOE y4acTHE B PELICHUU [TPAKTUUECKUX 3a7a4 (B paMKax ceMbH, 00pa30BaTeIbHON OpraHu3alyu, ropoja, Kpast) TEXHOJIOTHYECKON U COLMaIbHON
HaIpPaBJICHHOCTH, TPEOYIONINX B TOM YHCIIE U PU3HMUECKIX 3HAHUIA;

- HHTEPEC K MPAKTHUYECKOMY U3Y4YEHUIO PO(eCcCuii, CBSI3aHHBIX C (PH3UKOM;

7) SKOJIOTUYECKOTO BOCIIUTAHMUS:

- OpUEHTaNus Ha MpUMEHeHHe (U3NIECKUX 3HAHUH JUTS pelIeHHs 3a/1a9 B 00JIACTH OKPYKAIOIIEH Cpeibl, TNTAHMPOBAHUS TIOCTYIIKOB M OLIEHKH MX BO3MOYKHBIX
MOCJIEICTBUM JJISI OKPYXKAFOIIEH CPEIbI;

- 0CO3HAHHE I100AILHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajmanTanuu K U3MEHSIOIMMCS YCIIOBUSM COL[MAILHOM M MIPUPOIHOM Cpeapl:

- TOTpeOHOCTH BO B3aUMO/ICHCTBUN IIPU BHITIOJHEHUH UCCIIEI0BAaHUIN U TPOEKTOB (PM3MUECKOI HANPaBICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM P YTHUX;

- MIOBBIIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 MPAaKTUYECKYIO IeSTENbHOCTb;

NOoTpeOHOCTh B OPMUPOBAHNHU HOBBIX 3HAHUM, B TOM 4Hciie GOpMYyIUPOBATH UIEH, TOHITUS, TUIIOTE3bl O PU3NYECKUX OOBEKTAX U ABIICHUSX;

OCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 00J1acTH PU3UKH;

IUTAaHUPOBAHKUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpEMIICHHE aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBSI3U MTPUPO/IbI, OOLIECTBA M SKOHOMHKH, B TOM YHUCJIE C UCHIOJIB30BaHUEM (PU3NYECKUX 3HAHUH;

- OLIEHKA CBOMX JEUCTBUM C YIETOM BIUSHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOKHBIX TTT00aIbHBIX IMOCIEICTBHI.

METANIPEAMETHBIE PE3YJIbTATbI

B pesynbpTaTe ocBoeHUs IporpaMmel 1Mo GU3MKe Ha ypOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus y oOydaromnierocs 0yayT copMUpoOBaHbl METAPEIMETHBIC
pe3ysIbTaThl, BKIIOYAOIINE T0O3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC JICHCTBHS, KOMMYHHKATUBHBIC YHUBEPCAIbHBIC YUeOHbBIC ICHCTBHS, PETYJIATUBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC ICHCTBHSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

bazoBblie noruueckue AecTBUS:

BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MMPU3HAKH OOBEKTOB (SBICHHI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK Ki1accU(UKAIMKU, OCHOBAHUS AJisi 0000IIECHUS U CPaBHEHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (paKTaX, JAHHBIX U HAOMIOJCHUSIX, OTHOCSIIUXCS K U3UYECKUM SIBJICHUSIM;

BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBSA3H MPH U3YUCHUH (PU3UUECKUX SBJICHHUM U MPOLIECCOB, JEJIaTh BBIBOJIbI C UCHOJIB30BAHUEM JICTYKTUBHBIX U UHIYKTUBHBIX
YMO3aKTIOUYEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SIX (DU3MUECKUX BEIUYUH;

CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pelieHus yueOHol huznueckoi 3a1aun (CpaBHEHNE HECKOJIBKUX BAPUAHTOB peLIeHUs, BIOOP Hanboee MOIXOISIIEro ¢
y4€TOM CaMOCTOATEIHHO BBIACTICHHBIX KPUTEPHEB).

ba3zoBrble uccienoBarenbCcKue 1eUCTBUS:

HCII0JIb30BATh BOIIPOCHI KaK UCCIEI0BATENbCKUI HHCTPYMEHT MO3HAHMS;

MIPOBOJIUTH [0 CAMOCTOSITENIFHO COCTABIIEHHOMY ILIaHY OIIBIT, HECIIOKHBIN (U3NYECKUN IKCIIEPUMEHT, HEOOJIBIIIOE UCCIeIoBaHNe (PHU3NIECKOTO SBIICHUS;
OIICHUBATh HA IPUMEHUMOCTb U JJOCTOBEPHOCTH HH()OPMAIIHIO, TOTYYSHHYIO B XOJ€ UCCIEIOBAHUS W DKCIIEPUMEHTA;



CaMOCTOSITEIIEHO (POPMYITHPOBATH OOOOIIICHHS U BBIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OIBITa, HCCIICAOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PU3HUECKUX MPOIIECCOB, a TAKIKE BBIIBUTATH MPEANOJIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHSIX H
KOHTEKCTaX.

Pabora ¢ undpopmarueii:

MIPUMEHSTH Pa3TUYHbIC METOIbI, HHCTPYMEHTBI U 3aIIPOCHI IPH TIOMCKE U 0TOOpe MH(DOPMALINY WIIH JAHHBIX C YYETOM MPEIIOKEHHON yaeOHO! (hr3mUecKoit
3aJauu;

aHAJIM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAITUIO PA3IMIHBIX BUIOB U ()OPM MPEACTABIICHUS;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (DOPMY TIPEICTaBICHUS HH(DOPMAIIMY U WILTIOCTPUPOBATH PelIacMble 3a1a91 HECJIOKHBIMU CXEMaMHU, THarpaMmMamu,
MHOM rpadukoil U uX KOMOUHALUSIMMU.

KoMMyHHKaTHBHBIC YHUBEpPCATbHBIE YICOHBIC ICHCTBUS:

B X071¢ 00CyX/IeH!s y9eOHOTO MaTepHaia, pe3yIbTaToB Jab0paTOPHBIX padOT M MPOEKTOB 33J1aBaTh BOTPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U BHICKA3bIBAThH
W7ied, HalleJICHHBIC Ha PeIIeHHE 3aaull U TIOJIep)KaHue OJiaroKenaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CY)KJICHUS C CYXKJICHUSIMH JPYTHX YIACTHUKOB JIUAIOTa, 0OHAPYKHBATh Pa3IMIKe U CXOACTBO TIO3UIIHIA,

BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHBMEHHBIX TEKCTAX;

MyOJTMYHO TPEJCTABIIATE PE3YIBTATHI BHIMIOJIHECHHOTO (DU3HUYECKOTO OIBITA (IKCIIEPUMEHTA, HCCIICIOBAHUS, IIPOCKTA);

MMOHMMATh U UCTIOJH30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUIYAIbHON PaOOTHI MPH PENICHUH KOHKPETHOH (pH3UIecKoi TPoOIIeMBI;

MIPUHUMATH [IeJTM COBMECTHOM JESITEIbHOCTH, OPTaHU30BBIBATh JACUCTBHS O €€ TOCTHIKEHHIO: PACIIPEICIIATh POJIH, 00CYKIaTh IIPOIIECCHI U PE3YIIBTATHI
COBMECTHOM pabOThI, 00001IaTh MHEHHUST HECKOJIBKUX JIFO/ICH;

BBITIOJTHATE CBOIO YaCTh paOOTHI, TOCTUTAst KAYECTBEHHOTO Pe3ysIbTaTa M0 CBOEMY HAIPABJICHUIO U KOOPHMHUPYS CBOU JICH CTBUS C IPYTUMU YICHAMH KOMaH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA IPOYKT MO KPUTEPHUSIM, CAMOCTOSITEIBHO C(POPMYTHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE NeHCTBUA

Camoopranu3zanusi:

BBISIBIISITH IPOOJIEMBI B AKU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOIINX IS pelieHus] GU3NUECKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3IUYHBIX MMOAX01aX MPUHATHS pelieHU (MHAUBUAYaIbHOE, IPUHITHE PEIICHUS B TPYIIE, IPUHATHE PELICHUHN FPYIION);
CaMOCTOSITEJIbHO COCTABIISITh aJITOPUTM pelleHUs] PU3NUECKON 3a/1auy UM IJIaHA UCCIIEOBAHMS ¢ YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeAiaraeéMble BapUaHThl PELlICHU;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpOJIb, SMOLUMOHAIbHBIA NHTEIUIEKT:

JaBaTh a/IEKBATHYIO OLICHKY CUTYAIlUH U MpeJJiarath IiaH e€ H3MEHEeHHUS;

OOBSACHATH MPUYUHBI JOCTHKEHUS (HETOCTHIKEHUS) PE3YJIbTaTOB JACSITELHOCTH, AaBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTH (B TOM YHUCIIE B X0 BBIIOJIHEHUS (DU3UUECKOTO MCCIEA0BAaHUS WIIH MTPOEKTa) HA OCHOBE HOBBIX OOCTOSITEJIbCTB,
W3MEHHBIIUXCS] CUTYallli, YCTAHOBJICHHBIX OMUOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATa LIETU U YCIOBUAM;

CTaBUTH ce0s HA MECTO JIPYroro YeloBeKa B XOJIe CIopa WU AUCKYCCHH Ha Hay4YHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY APYTOT0;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MPH pelieHnH (U3NUECKUX 3a/1a4 WK B YTBEPIKICHUSAX HAa HAYYHbIE TEMBI M TAKOE K€ IPAaBO JPYroro.

NPEIMETHBIE PE3YJIbTATbBI
K koHI1y 00yuenus B 7 Kjacce npeaAMEeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh C(POPMUPOBAHHOCTh Y 00YUAIOLIMXCSI YMEHHUI:



HUCITIOJIB30BATh MNOHATUA: (I)I/ISI/I‘-IGCKI/IG U XUMHWYCCKUEC ABJICHUS, Ha6JIIOIIeHI/I€, SKCIICPUMCHT, MOJICJIb, TMIIOTE3a, CIMHHUILIBLI (I)I/ISI/I‘-IGCKI/IX BCJIMYMH, aTOM, MOJICKYIJIA,
arperatHble COCTOSIHUS BellecTBa (TBEPAOE, )KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE IBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOPHS,
paBHOJeHcTBYIOMmas cuia, Aedopmarus (yrpyras, IIacTHIecKas), HeBECOMOCTh, COOOIIAIOIINECS COCYIbI;

paznuyath siBneHus (Iudy3us, TEII0BOE IBIKEHNE YAaCTUIl BEIIECTBA, PABHOMEPHOE JABIDKEHIE, HEPAaBHOMEPHOE BMKEHUE, MHEPIIHS, B3aUMO ICHCTBUE TET,
PaBHOBCECHEC TBépIII)IX TCJI C SaerﬂﬂéHHOﬁ OCBbIO BpalllCHUA, IIEpCaada JaBJICHUA TBépI[BIMI/I TCJIaMH, ) KUAKOCTAMMU U ra3aMu, aTMOcq)epHOC JaBJICHHUC, IINITaBaHUEC
TCJI, IPCBpalICHUSA MeXaHU4YeCKOU 3Hepr1/11/1) 110 OIMMCAaHHWIO UX XapPaKTCPHBIX CBO¥ICTB 1 HA OCHOBE OIIBITOB, ACMOHCTPUPYIOIINUX JAHHOC (1)I/I3I/I‘~I€CKO€ SIBJICHUC,
paciio3HaBaThb MPOSABJICHUC N3YYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJIEHUU B OKpyXKXaromeM MHpe, B TOM 4HCJIC (1)I/I3I/I‘-IGCKI/IC SABJICHUSA B IIPUPOJIC: ITPUMCPBI ABUKCHUA C
Pa3IMYHBIMU CKOPOCTSMHU B KUBOM U HEXKUBOM IIPUPOJIE, IEHCTBUE CHIIbI TPEHUSI B IPUPOJE U TEXHUKE, BIUSHUE aTMOC(PEPHOTO JTaBICHUS HA KUBOM OpraHu3M,
IUIaBaHUE pbIO, ppluark B TEJIE YEIOBEKA, IIPU 3TOM MIEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B yUeOHYIO, BBIJIENIATh CYIIECTBEHHbIE CBOMCTBA (IIpU3HAKH) (PU3MUECKUX
SIBJICHUM;

OTIMCHIBATh M3YUECHHBIE CBOMCTBA TeN U (PU3MUECKHE SIBJICHUS, UCTIOJIBb3ys (U3NYECKUE BETUYNHBI (Macca, 00bEM, IMIIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTh,
CPEIHSsI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSHXKECTH, BEC Tela, CUjla TPEHHUS, 1aBlieHne (TBEPAOTO Tena, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS CHUJIa, MEXaHUYECKast
pa60Ta, MOIIIHOCTB, IIJICHYO CUJIbI, MOMECHT CHUJIBI, KOB(l)(l)I/IHI/IeHT IIOJIE3HOTO I[GI\/'ICTBI/ISI MEXaHU3MOB, KHHETHUYCCKAas U IOTCHIIUAJIbHAas 3Hepr1/m), IIpU OIMUCAaHNHN
IMpaBHUJIBHO TPAKTOBATH q)HSquCKI/Iﬁ CMBICJT UCITOJIB3YEMBIX BEIIMUWH, UX 0003HaYeHus " CANHUIBI (1)I/ISI/I‘ICCKI/IX BCJIIMYHH, HAXOJHUTH CbOpMy.]'II)I, CB A3BIBAIOIIINEC
JTaHHYIO (U3UYECKYIO BETUYUHY C JPYTUMU BEIMYMHAMU, CTPOUTH IpaduKHi U3yIECHHBIX 3aBUCUMOCTEN (DU3UIESCKUX BEITHYNH,

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHS U MPOLIECCHI, UCIIOBb3YsI MpaBuila CI0KEHUs CHIT (BAOJIb OTHOU MpsiMoii), 3akoH I'yka, 3akoH I[lackans,
3aK0H ApxuMesa, TPaBUJIO0 paBHOBECH pbldara (6710Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHECHHSI MEXaHUYECKOW YHEPTHH, IIPU ITOM /1aBaTh
CJIOBECHYIO (POPMYITMPOBKY 3aKOHA U 3alUCHIBATh €0 MAaTEMaTHYECKOE BBIPAXKEHUE;

00BACHATH GU3NYECKUE SIBICHUS, TPOLIECCH U CBOWCTBA TEJN, B TOM YHCIIE U B KOHTEKCTE CUTYallUi MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhISBIIATh
MPUYMHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNUE U3 1—2 JIOTMYECKUX IIAroB ¢ OMOPOM Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3NUYECKUX SABICHUHN, (PU3UICCKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3aa4u B 1—2 1elcTBUS, UCTIOJB3Ysl 3aKOHBI U (OPMYJIbl, CBA3bIBaIOIINE (PU3MUECKUE BEIMUMHBI: Ha OCHOBE aHallM3a YCIOBUS 3aJjauu
3aMMChIBAaTh KPATKOE YCIOBUE, MOACTABIATh (U3NUECKHE BEIMYMHBI B (QOPMYJIIBI M IPOBOJUTH PACUEThI, HAXOAUTH CIIPABOYHBIE JaHHbIE, HEOOXO TUMBIE IS
pelIeHus 3a/1a4, OLCHUBATh PEATMCTUYHOCTh NOJMYyYEeHHOM (DPU3HUeCKOl BEIIUYUHBI;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PEIIUTh MPU NOMOIIH (PU3NUECKUX METOJIOB, B ONIMCAHUU UCCIIEJOBAHMSI BBIJCIIATH IPOBEPSIEMOE MIPEII0JI0KEHNE
(runoTesy), pa3IuvaTh U UHTEPIIPETUPOBATH MOJIYUEHHBIN pe3yabTaT, HAaXOAUTh OIIKUOKU B XOJI€ OIBITA, Ie71aTh BHIBOJBI 110 €ro pe3ylbTaraM;

MIPOBOJUTDH OMBITHI 110 HAOIIOACHUIO (PU3NUECKUX SBICHUIN WU (PU3NYECKUX CBOMCTB Tell: (hOPMYIUPOBATh IPOBEPSEMBIE MTPEINOJI0KEHUS, COOUPATH YCTAHOBKY
U3 MPEATIOKEHHOT0 000PYAOBaHHUS, 3aMUCHIBATh XO/1 OTBITa U (OPMYIHPOBATH BHIBO/IBI;

BBITIOJIHATH TPSIMbIC U3MEPEHUS PACCTOSHUS, BpPEMEHH, MacChl Tea, 00bEMa, CUITBI U TEMIIEPATYPhl C UCTIOJIB30BAHUEM aHAJIOTOBBIX M HU(POBBIX MPHUOOPOB,
3aMMCchIBaTh MOKa3aHUS MPUOOPOB ¢ yIETOM 3a/1aHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

MIPOBOJMTH UCCIIEI0OBAHUE 3aBUCUMOCTH OTHOM (PU3NUECKON BEJIHMUMHBI OT IPYrOii ¢ MCHOJIb30BAHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTH ITyTH PABHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHH JIBUKCHHS TeJla, CUIIbl TPEHHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKM MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CHUJIbI TPEHHUS
OT IJIOIAJHU COTIPUKOCHOBEHHUSI T€J, CUJIBI YIPYTOCTH OT Y/UIMHEHUS MPYKUHBI, BEITATKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tella U OT TUNIOTHOCTH
KUJKOCTHU, €€ He3aBUCUMOCTH OT TUIOTHOCTH Tela, OT IIIyOHHBI, Ha KOTOPYIO MOTPYKEHO TeIo, YCIOBUH TUIaBaHUS TeJ, YCIOBU M paBHOBECHSI phluara u OJO0KOB),
y4acTBOBATh B TUIAHUPOBAHUN Y4eOHOTO UCCIIEOBaHUS, COOUPATh YCTAHOBKY M BBITIOIHSITH U3MEPEHHS, CIeAys MPeUI0KEHHOMY TIIaHy, (GUKCUPOBAThH
PE3yIbTaThI MOJTY4YEHHOHN 3aBUCUMOCTH (DU3MUYECKUX BETMYHMH B BHJIC TIPEIOKEHHBIX TaOIUIl U TPaQHKOB, JIeNaTh BBIBOJIBI [0 PE3yabTaTaM HCCIEI0BAHNUS;
MIPOBOJNTH KOCBEHHBIE U3MEPEHUS (PM3MUECKUX BETNYHH (TIOTHOCTH BEIIECTBA KUIKOCTH U TBEPJIOTO TeTa, CUJIa TPEHUS CKOJILKEHHUSI, TaBICH e BO3/yXa,
BBITAJIKMBAIOIIAs CUJIa, IEHCTBYIOMIAs HA MOTPY>KEHHOE B JKUIKOCTH TEJI0, KOAPPHUIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIIEIYS MPEAT0KEHHON
WHCTPYKIIMU: TIPH BBHIIOTHEHUU U3MEPEHU COOUPATh AKCIIEPUMEHTATBHYIO YCTAHOBKY M BBIUUCIISITh 3HAYEHUE UCKOMOM BETUYMHBL;



coOroaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MPHU padoTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHIUIBI IEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, pbIYar, MOJABHKHBIN
M HEIIOIBMKHBIN OJIOK, HAKJIOHHAS INIOCKOCTE;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS U3YUYECHHBIX TPUOOPOB U TEXHHMUYECKUX YCTPOICTB € OTIOPOIl HA X ONMUCaHUA (B TOM YHCIE: TOAIINITHUKH, YCTPOICTBO
BOJIOIIPOBO/IA, THAPABIMUYECKHUI MPECC, MAHOMETP, BEICOTOMED, MOPIITHEBON HACOC, apEOMET]), UCIIOIb3Ys 3HAHKS O CBOMCTBAX (PU3MUCCKUX SIBJICHUHN U
H€O6XOIII/IMI)IC (1)I/I3I/I‘~I€CKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTH;,

MIPUBOJIUTH IPUMEPHI (HAXOAUTH UH(GOPMAIIMIO O IPUMEPax) MPAKTUUECKOTO UCTOIB30BaHMS (PU3MUECKUX 3HAHUI B IOBCEIHEBHOM XKU3HU I 00CCIICUCHHS
0€30IMacHOCTH P OOpaleHHH ¢ TPHOOPaMHU ¥ TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOJFOICHUS HOPM DKOJIOTUYECKOTO TTOBEICHUS B
OKpYKarollen cpere;

OCYIICCTBJIATDH 0T60p UCTOYHHUKOB I/IH(bOpMaIII/H/I B I/IHTepHCTe B COOTBCTCTBHHU C 3a/IaHHBIM ITIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE UMCIOIINXCA 3HAaHUU U HYTCM
CPaBHEHHUS Pa3IMYHbIX UCTOYHUKOB BBIJIENSATh HH(OPMALINIO, KOTOpAas SBJISIETCS IPOTUBOPEUYMBOI MM MOXKET ObITh HEJJOCTOBEPHOM;

MCII0JIb30BATh IIPH BHINIOJHEHUH YUE€OHBIX 33aHUN HayYHO-TIOMYJISPHYIO JUTEPATypy (PU3HMUECKOro COIepKaHus, CIPAaBOYHbIE MaTepUaIbl, PECYPChI CETH
WuTepHer, B1aneTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYIYIO;

co31aBaThb COOCTBEHHEIE KpaTKHUEC IMMMCbMCHHBIC U YCTHBIC COO6HI€HI/I$[ Ha OCHOBE 2—3 UCTOYHHUKOB I/IH(l)OpMaHI/II/I (1)I/I3I/I'-ICCK01"O COJCpIKaHuA, B TOM YUCJIIC
MyOJUYHO JIeTIaTh KpAaTKHE COOOIIECHUsI O Pe3yabTaTax MPOCKTOB MIIM YU€OHBIX UCCIAEAOBAHUMN, TIPH STOM IPaMOTHO HCIIOIH30BATh U3YYCHHBIN MOHATUIHHBIN
anmapat Kypca (GU3uKH, COTPOBOXKIAThH BBICTYIIJICHHE MTPE3CHTAINEH,

IIPH BBIITIOJTHCHHU N y‘-Ie6HBIX IIPOCKTOB U I/ICCJIG)IOB&HI/Iﬁ pacnpeacisaTh 00s13aHHOCTH B T'pynme B COOTBETCTBUU C MMOCTABJICHHBIMU 3aJa4aMHU, CJIICIUTH 3a
BBITIOJIHCHUEM IIJIaHA ﬂeﬁCTBHﬁ, AI€KBATHO OLICHHUBATH CcOOCTBEHHBIN BKJIaJ B JCATCIBHOCTD I'PYIIIIbI, BEICTpauBaTb KOMMYHUKATUBHOC BSaHMO}IeﬁCTBHC,
YUUTHIBass MHCHHE OKPYKAFOIINX.

K koH1y 00y4enust B 8 kjiacce npeAMETHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpaxaTh C(POPMHUPOBAHHOCTD y 00YUAIOIINXCS YMEHHI:

MCII0JIb30BATh MOHSITHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBIKEHUE aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUSI BELIECTBA, KPUCTAININYECKHe U aMOp(HbIE
TeJa, HaChIIEHHBIA U HEHACHIILIEHHBIN Map, BIaXXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPTUsl, TEIUIOBOM IBUTaTelNb, 3JIEMEHTAPHBIN 1€ KTPUUECKUM 3aps,
AIIEKTPUYECKOE T0JI€, TPOBOJAHUKH U JUIECKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE TI0JIE;

pa3nuyath sSBJIEHUS (TEIJIOBOE pacCHIMpPEHUE U CxKaTHe, TeIUlonepeaya, TerioBoe paBHOBECHE, CMAauMBaHKE, KallWJUIIPHbIE SIBJICHUS, UCTIapEH e, KOH ICHCAIIHs,
IUIaBJICHUE, KpUCTAJUIU3alus (OTBEpAeBaHUE), KUIIEHUE, Terionepeaaya (TerionpoBOAHOCTh, KOHBEKIIHS, H3IydeHUE), SJIEKTPU3AIIHs TeJl, B3aUMOJICHCTBUE
3aps0B, IEHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOJICHCTBIE MarHUTOB, ACWCTBUE MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM,
AIIEKTPOMArHUTHASI UHAYKIUS) TI0 OTIMCAHUIO UX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3UUYECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBICHNUE U3YUYEHHBIX (PU3NYECKUX SBICHUHN B OKPYKAIOLIEM MUPE, B TOM YHCIie (PU3UYECKUE SBJICHHS B IPUPOJE: TOBEPXHOCTHOE HATSKEHUE U
KalWJUISIPHBIE SBIICHUS B IPUPO/JIE, KPUCTAJUIBI B IpUpoe, n3nydenre ConHIa, 3aMep3aHre BOA0EMOB, MOpCKHe Opu3bl, 00pa3oBaHKe POCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKHE SBJICHUS B aTMOc(epe, SEKTPHUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMJIH, Apei( MoI0CcoB, pOJib MAarHUTHOTO TOJIS [T KU3HU Ha
3emuie, OJSPHOE CHUSIHUE, ITPU STOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIJCIATh CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PU3NUYECKHX SBIICHHIA,
OTIHMCHIBATh U3yYEHHBIE CBOICTBA TeN U (pU3NUECKHE SIBIICHUS, UCTIONb3Ys (PU3HUecKre BETUYHUHBI (TeMIepaTypa, BHYTPEHHSI SHEPTUsl, KOJIMYECTBO TEIIOTHI,
ylenbHas TemI0EMKOCTh BEIIECTBA, yIeIbHAasl TEeMJI0Ta IUIABJICHHUS, YAeTbHAs TEIIOTa Mapoo0pa3oBaHus, yaelbHas TEIUIOTa CTOPaHUs TOTLTUBA, KO UIIUEHT
MOJIE3HOTO ACHCTBUS TEMJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BJIAXXHOCTh BO3/yXa, SJIEKTPUUYECKUN 3apsijl, CUJIa TOKA, SJIEKTPUUYECKOE HAIIPSHKEHUE, COITPOTUBIICHUE
MIPOBOJIHHKA, YACTHHOE COMPOTUBIICHNE BEIIECTBa, pab0Ta U MOIIHOCTH IEKTPUUYECKOTO TOKA), PU ONMKUCAHUY MPABUIIBHO TPAKTOBATH (DU3HUECKUN CMBICI
MCIOJIb3YEMbBIX BEIMYUH, 0003HAUEHUS U €TUHULIBI PU3NIECKUX BEIHUMH, HAXOAUTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMUUHY C APYTUMHU
BEITUYMHAMHU, CTPOUTH IPaPUKN U3y4ECHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYUH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHUS U MPOLIECCHI, UCIIOJb3Yysl OCHOBHBIE TOJIOKEHUS MOJIEKY ISIPHO-KMHETUYECKOM TEOPHH CTPOCHHUS BEILIECTBA,
MIPUHLIMI CYNIEPIO3ULMH 110JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMsI 3apsi/ia, 3akoH OMa Juid ydacTka 1enu, 3akoH Jxoyns—JIenna, 3akoH coxpaHeHUs
SHEPTHUH, TIPH STOM JaBATh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

OOBSICHATH (PU3UUECKUE TPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIMid IPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BISABIATh IPUUHMHHO-
CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX [IaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3UUECKUX SBICHUH, PU3MYECKIX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemaTh pacu€THbIE 3a/1a9d B 2—3 AEHUCTBUS, UCIOJB3Ysl 3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PH3MUECKHIE BETMUMHBI: HA OCHOBE aHAIN3a YCIOBHUS 3aJaul
3aIUCBIBATH KPATKOE YCIOBHE, BBISBISATH HEAOCTATOK JAHHBIX JUIS PEIICHHUS 33a4H, BEIOUPATh 3aKOHBI M (HOPMYITBI, HEOOXOJUMBIE [T €€ peIIeHHs, TPOBOIUTH
pacy€Thl ¥ CPaBHUBATH MOIYYCHHOE 3HAUYCHUE (PU3MYECKON BEIIMYMHBI C M3BECTHBIMH JAHHBIMU;

pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOYKHO PEIIUTH P MOMOIIM (PU3NUYECKUX METOJIOB, UCIIOJIb3Ys ONKUCAHUE HCCIEI0BaHNUs, BBIIENATh IPOBEPSEMOE
MIPEO0JI0KEHNE, OLIEHNBATh TPABUIILHOCTD MOPSIJIKA IPOBEACHUS UCCIIEA0BaHuUs, 1€JIaTh BHIBOIbL;

MIPOBOJUTH ONBITHI 110 HAOTIOACHNUIO PU3NYECKUX SBJIECHUN WK GU3NYECKUX CBOMCTB TeJl (KaNWJUISpHbIE SIBJICHUS, 3aBUCUMOCTbD JIaBJICHHS BO3/1yXa OT €ro
00BEMa, TeMIiepaTypbl, CKOPOCTH IIpOLIecca OCThIBAHUS U HArPeBaHUS MPU U3ITYYEHUU OT LIBETA M3JTyvaroliel (IorIouaroliei) HOBEpXHOCTH, CKOPOCTh
MCIIApEHUs BOJIbI OT TEMIEPATYPHI KUAKOCTU U TUIOIIAIN €€ TOBEPXHOCTH, IIEKTPU3ALUs TEJ U B3aUMOJEHCTBHE AJIEKTPUUECKU X 3aps/I0B, B3aUMOACHCTBIE
MTOCTOSIHHBIX MarHWTOB, BU3yalH3al[isl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, I€HCTBHUS MarHUTHOTO TIOJISl HA TPOBOJHUK C TOKOM, CBOMCTBA
3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOIBUraTeNsl MOCTOSIHHOTO TOKA): (GOPMYIHPOBATH IPOBEPSEMbIE IPEIOIO0KEHNS, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO
000py10BaHus, ONUCHIBATH XO/1 ONbITa U (OPMYIINPOBATH BHIBOIBL;

BBITIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATyPhl, OTHOCUTENIHLHOM BIaXHOCTH BO3/yXa, CHJIbI TOKA, HAPSKEHUS C HCIOIb30BaHNEM aHAJIOTOBBIX P MOOPOB U
JATYUKOB (PU3MUYECKUX BEJIMYMH, CPABHUBATh PE3Y/IbTAaThl U3MEPEHUI! ¢ y4ETOM 3a1laHHOMN a0COIIOTHOM MOTPELIHOCTH;

IIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJJHON (PM3MUECKON BETMUYMHBI OT JPYroil ¢ UCIOIb30BaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTH BIEHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIAI1 TOIIEPEYHOr0 CEYEHNUs U YAEIbHOTIO COIIPOTUBIICHHS BEIIECTBA IPOBOAHNKA, CUIIBI TOKA, UJIYLIETO Yepe3 IPOBOIHUK, OT
HanpsHKEHUs Ha IPOBOJIHUKE, UCCIIEI0BAHUE NTOCIEI0BATEIBHOTO U MAapaIeIbHOTO COEIMHEHNH MPOBOAHUKOB): IIJIAHUPOBATh MUCCIIEJOBAHUE, COOMPATh
YCTQHOBKY U BBINIOJHATh U3MEPEHUS, ClIeAysl IPEI0KEHHOMY IJIaHy, (PUKCHPOBAThH PE3yabTaThl IOIy4YE€HHON 3aBUCMMOCTH B BUJIE TAaOJIMI U Ipa(UKOB, 1enaTh
BBIBO/JIbI 110 PE3YJbTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEITMUUH (yIeJIbHAs TEIJI0EMKOCTb BEIIECTBA, CONPOTUBIIEHNE IPOBOAHNKA, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOTO
TOKA): IUIAHUPOBATh U3MEPEHHUS, COOUPATh HKCIIEPHUMEHTAIbHYIO YCTAaHOBKY, CIIEAYsl IPEUI0AKEHHON HHCTPYKIMHU, U BBIYUCIIATh 3HAaUEHUE BEJIM YUHBI;
coOuroIaTh MpaBuiIa TEXHUKN O€3011aCHOCTH IIPU paboTe ¢ 1abopaToOpHbIM 000PYJOBAHUEM;

XapaKTepU30BaTh IPUHLUIBI ASHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKHX YCTPOICTB € ONMOPON Ha UX OMMCAHUS (B TOM YHCIIE: CUCTEMA OTOIUICHUS I0MOB,
TUTPOMETP, MapoBasi TypOUHA, aMIIEPMETP, BOJIbTMETP, CUETUHUK IEKTPHUUECKOM SHEPTUH, 3JIE€KTPOOCBETUTENIbHBIE TPUOOPHI, HarpeBaTeIbHbIE IEKTPOIPUOOPHI
(mpuMepsl), NEKTPUUECKHUE MTPEIOXPAHUTEIH, TEKTPOMArHUT, IEKTPOABUTaTelb IIOCTOSHHOIO TOKA), UCHOJb3Ysl 3HAHUS O CBOMCTBaX (PM3MUYECKUX SIBICHUN U
Heo0Xxo1uMble GU3NYECKUEe 3aKOHOMEPHOCTH;

pacro3HaBaTh POCTbIE TEXHUYECKHUE YCTPONCTBA U U3MEpPUTENbHbIE PUOOPHI IO CXEeMaM U CXeMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEpPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, IBUrATENIb BHYTPEHHETO CTOPAHMSL, HIIEKTPOCKOII, PEOCTaT), COCTABIIATH CXEMBbI SJIEKTPUUECKUX LIENeH ¢ MociIe10BaTeIbHbIM U
napajiesIbHbIM COETUHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUS HIIEMEHTOB 3JIEKTPUUECKUX LETeH;

IPUBOAUTE MPUMEPHI (HAXOIUTh HHPOPMALIMIO O IPUMEPAx) IPAKTUYECKOT0 MCIIOJIb30BaHMs (PU3NYECKUX 3HAHUH B MMOBCEIHEBHOMN KU3HU JJIs1 00€ crieueHust
0€30MacHOCTH IIPpU OOpALeHNH C TPUOOpPaMH U TEXHUYECKUMHU YCTPOHCTBAMM, COXPaHEHUS 3/JOPOBbs U COONIIOICHUS. HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B
OKpYKaroLlen cpelie;

OCYIIECTBIATH MOUCK MH(POpMaIu puzndeckoro cogepkanus B IHTepHeTe, Ha OCHOBE MMEIOLIMXCS 3HAHUN U IyTEM CPAaBHEHHSI JOMIOJHUTEIbHBIX UCTOUHUKOB
BBIJICNIATh HH(POPMALIUIO, KOTOPAs SIBJISETCS IPOTUBOPEUNBOI UM MOKET OBITh HEJOCTOBEPHOM;



MCTOJIb30BATh MPH BBHITIOJHEHNN YI€OHBIX 3aJaHUH HAYYHO-TIOMYIISIPHYIO JIUTEPATYpPy (PU3NYECKOTO COJCPKaHNUs, CIIPABOYHbIE MAaTepUAIIbl, PECYPCHI CETH
WuTepHer, B1ageTs npuéMamMmu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMHU U3 OJHOM 3HAKOBOM CHCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPATKUE YCTHBIE COOOIEH!s, 0000111as nHPOPMALIHIO U3 HECKOIBKIX HCTOYHUKOB (PU3MUECKOTO COJCPKAHUS, B TOM
qrclie MyOJIMYHO MPEACTABIATH PE3Y/IbTAThI MPOSKTHON WM UCCIICIOBATENICKON ACITETbHOCTH, IIPU 3TOM IT'PAMOTHO HCIOJB30BaTh U3yUEHHBIN MOHATHIHBIN
anmnapat Kypca GU3MUKH, COIPOBOKIATh BHICTYIUIEHHE IIPE3EHTALUEH;

IIPU BBITIOJIHEHUH Y4eOHBIX MPOEKTOB M UCCIICAOBAaHMH (PU3NYECKHUX MPOLIECCOB PACIIPEAEIIATh O0S3aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMHU
3aJlayaMi, CJIEIUTh 32 BBIIOJHEHUEM IIJIaHa JEHCTBUI U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B A€ATEIbHOCTD I'PYIIIbI, BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aUMO/JICHCTBUE, TPOSBIISAs TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHIy 00y4enus B 9 kiacce npeaMeTHbIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y O0YJAIOIIUXCS YMEHHIA:

HCI0JIb30BATh MOHSTHSA: CUCTEMA OTCUETA, MaTepualibHasl TOUKA, TPAEKTOPHSL, OTHOCUTEIILHOCTh MEXaHHUUECKOTO ABMKEHHUSL, AeGopmarius (yrnpyras,
IJIaCTUYECKas ), TPEHUE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTD U MEPErpy3Ku, HEHTP TSHKECTH, aOCOIIOTHO TBEPJOE TEJO0, LIEHTP TSHKECTH TBEPAOTO
TeJa, paBHOBECHE, MEXaHWYECKHE KOJIeOaHHsI U BOJIHBI, 3BYK, UH(PPA3BYK U yIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa AJIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U 1aTbHO30PKOCTb, CHEKTPBI HCITYCKAHUS U NOTJIOIIeHMs], albda, OeTa- U raMMa-U3JIydeHus, U30TOIIbI, /IepHasl SHEPreTHKa;

pa3nanyath sSBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHEHHOE JIBUKEHHIE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHHE, CBOOOIHOE Maie HUE Te,
paBHOMEpHOE JIBIKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE TeJI, pEaKTUBHOE JIBIKEHHE, KojeOaTeIbHOE IBIKEHUE (3aTyXalolllle U BhIHYKICHHbIE KOJeOaHus),
PE30HAHC, BOJTHOBOE JBUKECHHE, OTPAKEHUE 3BYKa, IIPSIMOJIMHEWHOE PACIPOCTPAHEHHUE, OTPAKEHHUE U NTPETOMIIEHHE CBETA, ITIOJIHOE BHYTPEHHEE OTPaKEHHE CBETA,
pasziokeHue 6e0ro cBeTa B CIEKTP U CI0KEHHE CIEKTPATbHBIX I[BETOB, TUCIIEPCUs CBETA, €CTECTBEHHAs paJOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUAaTOrO
CIEKTpa U3JIyuyeHUs1) MO0 ONMHUCAHUIO UX XapaKTEPHBIX CBOIMCTB U HAa OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (U3NYECKUX SBJIICHUN B OKPY)KaIOLeM MUpe (B TOM yuciie (pu3nyecKue IBJICHUS B IPUPOJIE: MPUIUBBI U OTIHBHI,
NBHKeHHE M1aHeT COTHEYHON CUCTEMBI, PEaKTUBHOE JIBM)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KUBOTHBIMHU, 3€MIIETPSCEHHUE, CECMHUYE CKUE BOJIHBI,
IIYHaMH, 5X0, LIBETa TeJI, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOJIOTHUYECKOe AeWCTBUE BUIUMOIO, YAbTPA(PHUOIETOBOTO U PEHTT€HOBCKOTO U311 y4eHUH,
€CTECTBEHHBIN pPaOaKTUBHBIN (POH, KOCMUUECKHE JTy4YH, PaAHNOAKTUBHOE U3Iy4eHHE IPUPOIHBIX MUHEPAJIOB, AEHCTBHE PaJIMOaKTUBHBIX U3Ty4eHUN Ha
OpraHu3M 4YeJIoBeKa), PHU 3TOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIJCNISATH CYLIECTBEHHbIE CBOICTBA (MTPU3HAKK) GU3NYECKHUX 5 BJICHHUI;
OMKCHIBATh U3yYCHHBIE CBOICTBA Te U (pU3MUECKUE SBIICHUS, UCIIONb3Ys (PU3HUECKHe BETUYUHBI (CPEeIHsS U MTHOBEHHAs! CKOPOCTD Teja MPU HEPaBHOMEPHOM
JBUKEHHUH, YCKOPEHHE, ITepeMeIlleHue, MyTh, YII0Bas CKOPOCTb, CUJIa TPEHHUS, CHUJIa YIIPYTOCTH, CHIIa TSHKECTH, YCKOPEHHEe CBOOOTHOTO MajleHus, BecC Tea,
UMITYJIbC TeJa, UMITYJIbC CUJIbl, MEXaHUYecKasi paboTa U MOLTHOCTh, MOTEHIIMAIbHAS SHEPTHUs Tella, MOIHATOTO HaJl TOBEPXHOCTHIO 3€MJIH, MOTEHIIUATbHAS
SHEPrus CXKATOM MPYXKUHBI, KHHETUYECKasi SHEPTUs, OJTHAsT MEXaHUYeCKasl SHEPrus, IEPUOo/I U YacToTa KoJeOaHuM, AJTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, M0Ka3aTelb MPEIOMIICHHSI CPEJibl), IPU OMHCAHUH MPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOIb3yeMbIX BETUYHUH, 0003HAYECHUS U
€IUHULIBI GU3NYECKUX BEIUUMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIHUMHY C JPYTUMU BETUYMHAMU, CTPOUTH IPAQUKH U3 yICHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepH30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHHS U MIPOLIECCHI, UCIOIB3YsI 3aKOH COXPAHEHUS YJHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIMIT
CYINEPIO3UINHU CUJI, TPUHIUI OTHOCUTENBHOCTH [ anuies, 3akoHsl HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPETOMIICHHS CBETA, 3aKOHBI
COXpaHEHHUs 3apsI0BOI0 U MACCOBOT'O YMCEN MPU SIEPHBIX peakIHsX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATH €r0 MaTEeMaTHYECKOE
BBIPaXKCHUE;

OOBSICHATH (PU3UUECKUE MPOLIECCHl M CBOMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTYallMi MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BIABIATh IPUUUHHO-
CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX LIaroB ¢ ONMOpoi Ha 2—3 U3y4eHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;



pemaTh pacu€THbIC 3a/1a4u (ONMUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHHI), HCIIOJIBb3Ys 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOINE (PU3NUECKUE BEIIMYMHBL: HA OCHOBE
aHaJIM3a YCJIOBUA 3aJa4d 3alIUCBIBATh KPATKOC YCIIOBUC, BBISABJIATE HEAOCTAIOIINEC NI I/ISGLITO‘-IHBIC JAaHHBIC, BBI6I/IpaTB 3aKOHBbI U q)OpMYHLI, HEO 6XOI[I/IMBIC JJIA
peuicHud, IpOBOANUTH pvaéTBI " OICHUBATDH PCATUCTUYHOCTD IMOJTYUCHHOI'O 3HAYCHUA (1)I/I3I/I‘-IGCKOf/'I BCJIIMYHHBI,

pacrio3HaBaTb HpO6JI€MbI, KOTOPBIC MOKHO PCIIMTD IIPHU ITOMOIIU (1)I/I3I/I‘-I€CKI/IX MCTOIO0B, UCTIOJIb3YA OIMMCAHHUEC UCCICAOBAHUS, BBIACIIATE ITPOBECPACMOC
MMPCAIIOJIOKCHUC, OLICHUBATh NPABUJIbHOCTD IMOPAAKa IIPOBCACHUA UCCIICAOBAHMA, A€JIaTbh BBIBOAbI, MHTCPIIPETUPOBATL PE3YJIbTAThI H&6JIIOIICHPII>1 " OIIBITOB,
MIPOBOJIUTH OMBITHI IO HAOIOIEHHIO (PU3HUECKUX SBJICHUN MM (PU3UUECKUX CBOMCTB Tell (M3ydeHHe BTOPOro 3akoHa HproTOHA, 3aK0OHA COXpaHEH Ul DHEPTUH,
3aBUCHUMOCTB IICPUOIa KOJIeOaHUHI IMPY>KNUHHOT'O MasATHUKA OT MAaCChI I'py3a U KECTKOCTHU MPYXUHBI 1 HC3aBUCUMOCTb OT aMIIJIUTY bl MaJIbIX KOJIC621HPII>1,
NPSIMOJIMHEIHOE pacTpoCTpaHEHHE CBETA, PA3JIOKEHHE OEJIOr0 CBETa B CIEKTP, M3ydEHHE CBOMCTB N300paykeHUs B IUIOCKOM 3€pKaJie M CBOMCTB M300paKeHUs
npeaMeTa B coOuparoied JMH3€e, Ha0II0ACHHE CIUIOIIHBIX U JTMHEHYAThIX CIIEKTPOB U3IYYCHHS): CAMOCTOSITEIbHO COOUPATh YCTAHOBKY M3 M30BITOUHOTO Habopa
000py10BaHus, ONUCHIBATh XO/1 ONbITA U €r0 Pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI;

MIPOBOJIUTH NMPU HEOOXOAUMOCTH CEPUIO MPSMBIX U3MEPEHUH, OTIPEICIIsisl CpeIHEe 3HAUCHUE U3MEPSIEMOM BeTUYNHBI ((DOKYCHOE pacCTOSIHUE COOMPAFOIIEH JTUH3HI),
000CHOBBIBATH BHIOOP crtoco0a n3MepeHust (M3MEPUTEITLHOTO MPUO0pa);

MIPOBOJUTH UCCIIEI0OBAHUE 3aBUCUMOCTEN (PU3UUYECKUX BETMYHMH C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHHH (3aBUCUMOCTh IIYTH OT BPEMEHHU IIPU paBHOYCKOPEHHOM
ABUXKCHUU 0e3 HavaJbHOMI CKOPOCTH, IIEpHOIa KOJIEOAaHUH MaTEMaTHYECKOr0 MasiTHUKA OT JJIMHBI HUTHU, 3aBUCUMOCTH yTIJjia OTPAKCHUA CBCTA OT yIjia HaACHUA U
yria npeaoMIIeHHs OT yIJla aJIeHus): IUIaHUPOBAaTh UCCIIEI0BAaHUE, CAMOCTOSATEIBHO COOMPATh YCTAaHOBKY, (PUKCHUPOBAThH PE3YNIbTAThl MOJTYUYEHHOM 3aBUCMOCTH
CbI/I?,I/I‘—IeCKI/IX BCJIIMYHH B BUJIC Ta6.]'H/II_I u l"paCbI/IKOB, ACJIAaTh BBIBOAKLI 110 PE3yIbTaTaM HCCICIOBAHMA,

MIPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETMYHH (CPEIHSSI CKOPOCTh M YCKOPEHUE Tella IPU PaBHOYCKOPEHHOM JIBHKEHHUH, YCKOPEHHE CBOOOTHOTO
MaJIeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUESHT TPEHUS CKOJIBKEHUS, MEXaHHnIecKas paboTa ¥ MOIIIHOCTh, YaCTOTa U MEPHO]T KOJICOAHUI MAaTEMaTHIECKOTO U
MPYKMHHOTO MasiTHUKOB, ONITHYECKasi CUJla COOMparoLIeil INH3bI, paAMOaKTUBHBIN (JOH): TUIAHUPOBATH U3MEPEHHUSI, COOUPATh SKCIIEPUMEHTANIbHYIO YCTAHOBKY U
BBITIOJIHATH U3MEPEHUSL, CIIEeIys MPEATI0KEHHON MHCTPYKIUH, BRIUMCIISTh 3HAYEHUE BEIMYMHBI U aHAJTM3UPOBATh MOJIyY€HHBIE PE3YAbTAThI C YIETOM 3aJaHHOU
MOTPEITHOCTH U3MEPEHUN;

coOro1aTh MpaBUiia TEXHUKU O€30TIaCHOCTH MPpU paboTe ¢ T1abopaTopHBIM 000PYI0BAHHUEM;

pa3anyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (PM3MUYECKUX MOJIENIeN: MaTepruaabHas TOUKa, a0COJIIOTHO TBEPJOE TENIO, TOUEUHBIM HCTOYHUK CBETA, Y4, TOHKAs
JIMH3a, TUIaHeTapHas MOJIeIb aTOMa, HYKJIOHHAsl MOJIeIb aTOMHOTO f]Ipa;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS M3YYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPONCTB C OMOPOI Ha UX OMHUCAHUs (B TOM YHUCIIE: CIUIAOMETD, JaTYUKU
MOJIOXKEHHUS, PACCTOSIHUS M YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IIEPUCKOII, (hoToanmapar, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOIL, I03UMETp, Kamepa Bunbcona),
UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUI 1 HE0OX0IuMbIe (hHU3HUECKUe 3aKOHOMEPHOCTH;

MCII0JIb30BATh CXEMbI I CXeMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPOICTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPH PEIICHUN
y4eOHO-MIPAKTUYECKHX 3a/au, ONITUYECKUE CXEMBI I MOCTPOCHHS M300pa)KEHU B TUIOCKOM 3€pKajie U COOMparolei JIMH3E,

MIPUBOJIUTH MPUMEPHI (HAXOIUTH UHPOPMAIUIO O MIPUMEpaxX) IPAKTHUECKOTO UCTIOIb30BaHUS (PM3NYECKUX 3HAHUN B IOBCEIHEBHOM JKU3HHU U1 00€ ClIeUeHUs
0€30MMacHOCTH P 00paleHNH ¢ TPUOOpaMu U TEXHHUECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 310POBbs 1 COOMIOICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKpY’Karollel cpene;

OCYILIECTBIATH IOUCK HHPOpMarmu Gpu3rueckoro cojepkanusi B IHTepHeTe, caMOCTOATENBHO (GOPMYyTUPYSl TOUCKOBBIN 3allpOC, HAXOAUTH MYTH O MPEACTICHIS
JOCTOBEPHOCTH MOTY4eHHON MHPOPMAIIH Ha OCHOBE UMEIOIIUXCS 3HAHUM U JOMOJHUTEIBHBIX HCTOYHUKOB;

WCIOJIb30BATh MIPH BHITIOJHEHUH YU€OHBIX 33JaHUN HAyYHO-TIOMYISPHYIO JTUTEpaTypy (PU3MUECKOro CoAep:KaHus, CIPaBOYHbIE MaTepUabl, PECYPChI CETH
WuTepHer, BianeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMAILIMU U3 OJTHOU 3HAKOBOI CHCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE MH(POPMAITUHN U3 HECKOIBKUX UCTOUYHUKOB (DU3HUECKOTO COJIEPIKAHUS, YO THUHO
MIPEJICTaBIIATh Pe3yIbTaThl MPOSKTHON WA UCCIIEIOBATEIbCKON AEATEeILHOCTH, IPU 3TOM TPAMOTHO HUCIIOJIL30BaTh N3YUEHHBIN MOHATHIHBIN amnmapar u3y4aeMoro
paznena (pU3UKH ¥ COMTPOBOXKIATh BRICTYIJICHUE MPE3CHTAIEl ¢ yu€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne HaumeHoBanue pa3ieiioB U TeM IpOrpaMMbl KonunuecTBo yacos DnekTpoHHbIe (1U(POBHIL)
n/m Bcero|| KonrpoubHbie IMpakTuyeckue 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MIUpa

1.1 ||®usuka - HayKa O IPUPOAE 2 bubnuorexa [JOK
https://m.edsoo.ru/7f416194

1.2 || ®uznyeckue BEITUIHMHBI 2 1 bu6moreka [IOK
https://m.edsoo.ru/7f416194

1.3 |[EcTecTBeHHOHAYYHBI METO| TIO3HAHHS 2 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 0 pas3zeny H 6 H

‘Pasne.ﬂ 2. IlepBoHavajibHbIe CBEJCHHS 0 CTPOEHHH BeleCTBA

2.1 ||CtpoeHue BemecTBa 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

2.2 ||[IBm>KeHUE U B3aHMMOJICHCTBHE YaCTHI] BEIIECTBA 2 1 bu6moreka [IOK
https://m.edsoo.ru/7f416194

2.3 ||ArperaTtHble COCTOSHHS BEIIECTBA 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

‘I/ITOFO o pazjaeny || 5 ||

‘Pa:men 3. /IBM:KeHHe U B3auMo/ieiicTBHe TeJl

3.1 |Mexannyeckoe IBUKECHUE 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

3.2 ||Muepuwms, Mmacca, INIOTHOCTh 4 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

3.3 ||Cuna. Buasl cui 14 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOFO IO pa3feiny || 21 ||

‘Pamen 4. JlaBjieHUe TBEPIABIX TeJI, JKMIKOCTEH M ra3oB

4.1 |laBnenue. Ilepenava naBneHus TBEPIBIMU TeIaAMH, 3 bubnuorexa [IOK

KHUAKOCTAMHU U IrazaMu

https://m.edsoo.ru/7f416194
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Ne HaumeHnoBanue pa3aeiioB U TeM IpOrpaMMbl KomnmuecTBo yacoB DnekTpoHHbIe (1U(POBHIL)
n/n Bcero| Kontponbnbie IpakTryecKue obpasoBaTesbHbIe pecypehl
paboThl padoThl
4.2 | [daBneHue KUIKOCTU ) bubnuorexa [JOK
https://m.edsoo.ru/7f416194
4.3 ||AtMocdepHOE naBieHHE 6 bubmmoreka [IOK
https://m.edsoo.ru/7f416194
4.4 || deiicTBUE )XUIAKOCTU U T'a3a Ha NOTPYKEHHOE B HUX 7 1 3 bubnuorexa [JOK
TEJI0 https://m.edsoo.ru/7f416194
‘I/ITOFO o pazaeny H 21 H
‘Pa311e.11 5. PaGoTa 1 MOIIHOCTB. DHEPIHUs
5.1 |[PabGoTa 1 MOIITHOCTH 3 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
5.2 |[[IpocThic MEXaHU3MBI 5 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
5.3 ||MexaHnuueckas SHEpPrus 4 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
‘I/ITOFO o pazaeny H 12 H
‘Pe3epBHoe BpeMst H 3 H 1 || H
(OBLIEE KOJJMYECTBO YACOB I10 [IPOTPAMME || 68 | 4 [ 12 [
8 KJIACC
Ne HanmeHoBaHME pa3/ieiioB ¥ TEM MPOrPaMMbl | KonnyectBo uacos | OnexrponHbie (IH(POBHIC)
n/m Bcero| KonTponbsHbIE [IpakTHyeckue 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboTsI
Pa3pen 1. TemioBblie IBJIeHUSA
1.1 ||CtpoeHue 1 CBOMCTBA BEIIECTBA 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
1.2 || TemnoBble mporiecchl 21 1 5 bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO IO pa3feiny || 28 ||
‘Parme.n 2. DyleKTpUYeCKHE U MATHUTHBIE SIBJICHUSI
‘2.1 H3JIeI<TqueCKI/Ie 3apsaapl. 3apsHKEHHbIE Tella U UX H 7 H || 1 HBI/I6J'II/IOTCI(3. HOK
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Ne HanmenoBanue pasnesios U TEM IPOrpaMMBbl ’ KosmmuectBo yacos ‘ OnextpoHHsie (TU(POBLIE)
n/n Bcero| KonTponbHbIe IpakTryecKue obpasoBaTesbHbIe pecypebl
paboThI paboThl
| |lsaumoneiictaue [ [ Inttps://m.edsoo.ru/7f4181ce
2.2 |[[TocTOSIHHBIH AIIEKTPUUYECKHIA TOK 20 1 7 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 |Mar"HuTHbIC SIBJICHUS 6 1 15 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 | DneKTpOMarHUTHAS WHIYKIHS 4 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 10 paszeny H 37 H
‘Pe3epBHoe BpeMsI H 3 H 1 || H
(OBILEE KOJINYECTBO YACOB I10 [TPOTPAMME | 68 | 4 [ 14.5 [
9 KJIACC
No HaunmeHnoBanue pa3ienoB u TeM IPOrpaMMBbl ’ KonunuecTBo yacos DnekTpoHHbIe (¢ POBHIC) 0O0pa30BaTEIbHBIE
i/ Bcero| KonrtposbHbIe [IpakTHyeckue pECYpCRI
paboTsI paboTsI
Pa3zpen 1. Mexanndeckue siBJIeHUSA
1.1 ||MexaHn4ecKO€e IBMXEHUE U CIIOCOOBI €0 10 1 bu6moreka [IOK
OTHCAHHS https://m.edsoo.ru/7f41a4a6
1.2 ||B3zaumopneicTBue Tei 20 1 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 |3akoHbI cOXpaHEHUS 10 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pa3aeny || 40 ||
‘Pamen 2. Mexann4eckue KoJIeOAHMA M BOJTHBI
2.1 |[MexaHuueckue KojeOaHus 7 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 |MexaHuueckue BOJHBI. 3BYK 8 1 3 bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a6
‘HTOFO IO pa3aeiny H 15 H

‘Parme.n 3. DJIeKTPOMATHUTHOE I0JI¢ ¥ JIeKTPOMarHUTHbIE BOJIHBI
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Ne HaunmenoBaHue paseioB U TeM MPOrPaMMBbI ’ KonuuectBo 1wacon DnekTpoHHbIe (1U(POBHIE) 00pa3oBaTEIHHBIC
n/n Beero|| KouTtposbHbIE I[TpakTuuecKue pecypceel
paboThI padoThl
3.1 ||D7eKTpOMarHUTHOE MOJIE U AIEKTPOMATrHUTHBIC 6 2 bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pa3aeiny H 6 H
‘Pa3ne.11 4. CBeToBbI€ SIBJICHHS
4.1 |3axoHBI pacrpoCTpaHEHUsI CBETA 6 2 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 |JIuH3BI ¥ OITHYECKUE TIPUOOPHI 6 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 ||PaznokeHne 6eoro cBeTa B CIIEKTP 3 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazjaeny H 15 H
‘Pafme.ﬂ S. KBaHTOBbIE SIBJICHHS
5.1 |Hcmyckanue u OTJIONMIEHUE CBETa aTOMOM 4 1 bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
5.2 ||CtpoeHne aTOMHOTO siapa 6 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.3 | SlnepHble peakiuu 7 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazaeny || 17 ||
‘Pa:men 6. IloBTOPUTEIHLHO-0000 AU MOTYJIb
6.1 |[[loBTOpenue u o6obIIEHNE COAECPKAHUS Kypca 9 1 2 bu6mmoreka [JOK
¢bu3uku 3a 7-9 kiacce https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 paszerny H 9 H
(OBLLEE KOJINYECTBO YACOB I10 ITPOTPAMME | 102 | 4 [ 27 [
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