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MOSICHUTEJIbHAS 3AITMCKA

CopneprkaHue IpOrpaMMBI HalpaBiIeHO Ha (OPMHPOBAHUE €CTECTBEHHOHAYYHOH I'pPaMOTHOCTH YYAIIUXCsl M OpraHHM3alMIo0 W3ydeHHs (QU3HKM Ha AESTENbHOCTHOI ocHOBe. B Hell yumThIBaroTCs
BO3MO>KHOCTH IIpeaMeTa B peanusaruu TpeboBannit @I'OC OO0 k mmaHHpyeMBIM JMYHOCTHEIM M METAIpeIMETHEIM pe3yabTaTaM 0OydeHHs, a TAK)Ke MEKIPEIMETHBIE CBSI3H €CTECTBEHHOHAYIHBIX
y4eOHBIX IIPEMETOB Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O TIPEAMETA «®U3UKA»

Kypc ¢usuxn — cucreMo0o0pa3yIomuii 1J1st eCTeCTBCHHOHAYYHBIX YIeOHBIX IPEAMETOB, TIOCKOJIBKY (DM3HIECKHE 3aKOHBI JIe)KaT B OCHOBE ITPOIIECCOB U SIBJICHUH, H3yJaeMBIX XUMHEH, Onooruei,
acTpoHOMHUeEH U pu3ndecKoii reorpadueil. Pu3nka — 3T0 MpeaMeT, KOTOPBIi He TOJIbKO BHOCUT OCHOBHOI BKJIaJl B €CTECTBEHHOHAYYHYIO KAPTUHY MUPA, HO M IIPEAOCTABIIsIeT Haubosiee sICHbIe 00pa3Ibl
NpUMEHEHHs] HAy9HOTO METO/Ia MO3HAHKS, T.€. CII0co0a MoTyYeHus JOCTOBEpHBIX 3HaHUI 0 Mupe. HakoHer, ¢pusnka — 3T0 mpeaMeT, KOTOPEIH HapsiLy ¢ IPYyTHMH €CTeCTBEHHOHAYYHBIMHU ITPEAMETaMU
JIOJDKEH JaTh MIKOJIbHUKAM MPEACTaBICHHE 00 YBIEKaTeIbHOCTH HAYYHOTO HCCIIECIOBAHMS ¥ PATOCTH CAMOCTOSITEIBHOTO OTKPBITHSI HOBOTO 3HAHUSL.

OpHa W3 IIAaBHBIX 33/1a4 (HU3NYECKOT0 00pa30BaHUSA B CTPYKType OOmIero o0pa3oBaHUS COCTOHMT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH W MHTEpeca K HayKe Y OCHOBHOH MaccChl
00y4aroIMXcsl, KOTOpBIE B JajlbHEileM OyIyT 3aHATH B CaMbIX Pa3sHO 00pa3HbIX chepax aesrenbHOCTH. Ho He MeHee BaKHOW 3a/ayeil sIBISETCS BBIBICHUE U MOJITOTOBKA TaJaHTIMBBIX MOJIOIBIX
JOACH IS TPOJOJDKEHHsT 00pa30BaHus U JalbHeleil npodecCHOHaIbHON AEsTENBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX UCCIIEIOBAHUI M CO3aHMU HOBBIX TEXHOJIOTHil. COracHO NPHHATOMY B
MEXIYHApOAHOM COOOIIECTBE ONpeeeHnIo, «EcTecTBEHHOHAaYYHas TPaAMOTHOCTD - 3TO CIIOCOOHOCTh YENIOBEKa 3aHMMATh aKTHBHYIO IPXKAAHCKYIO O3HLMIO 10 0OIIECTBEHHO 3HAYMMbIM BOIIPOCAM,
CBSI3aHHBIM C €CTECTBCHHBIMH HAyKaMH, U €0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HIesiMU. HayuHO rpaMOTHBIIT 4eTI0BEK CTPEMHTCS y4aCTBOBATH B apT'YMEHTHPOBAHHOM 00CYKICHUH
po6JIeM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSAM, YTO TPEOyeT OT HEro CIIEAYIONINX KOMIETEHTHOCTEH:

1. Hay4HO OOBSCHSITH SIBJICHHS,
2. OLICHHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO HUCCICIOBAHMS,
3. HHTEpIpeTHPOBATH JAHHBIC M UCIIOJB30BATh HAYUHBIC JJOKA3ATEeIbCTBA IS TIOTYUCHHS BBIBOJIOB.

N3ydenne GpU3NKH CIOCOOHO BHECTH PELIAIOIINI BKJIa] B (POPMHUPOBAHUE €CTECTBEHHOHAYYHON IPaMOTHOCTH 00YyJaIOIIHXCSI.
IEJHU U3YUYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Llenn n3y4yeHus (pU3MKU Ha YpOBHE OCHOBHOTO 00IIero oopazoBanus onpesenaeHs B Konnenun npenogaBanus yueOHoro npenmera «®@usmka» B o0pa3oBaTesbHBIX opraHu3anusx Poccuiickoit
deneparnuu, peaTu3yOIIX OCHOBHBIC 001Ic00pa30BaTeIbHBIC TPOrPaMMBI, YTBEPkKAEHHOI pernenreM Komnernn MunuctepcTBa npoceemienns Poceuiickoit denepariun, mpoTokos ot 3 nekabps 2019
r. Ne [1IK-4BH.

Llenn n3yuenust GU3UKH:

*  mpuoOpeTeHHe UHTepeca U CTPEMIICHHS 00yJalOINXCs K HAYYHOMY H3y4ESHHUIO IPHPOBI, Pa3BUTHE X HHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

*  pa3BHTHE NPEACTABIEHUII 0 HAYIHOM METOJE ITO3HAHMS U (POPMHUPOBAHHE HCCIIEI0BATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBIICHUSIM;

*  ¢dopmupoBaHHe HayIHOTO MHUPOBO33PEHUS KAK PE3yJIbTATa H3YICHUS OCHOB CTPOCHHS MATEPHH U (byH;[aMeHTanLHI:IX 3aKOHOB (DHM3HKH;

*  ¢(opmupoBaHme MpeACTaBIEHUT O POTH (HU3HUKHU JUIS Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHIH;

*  pa3BHTHE NPEACTABICHUI 0 BO3MOXHBIX cepax Oyayiei npodecCHOHATbHON eI TeTbHOCTH, CBI3aHHOH ¢ (pU3MKOH, TOATOTOBKA K JajbHEeHIIeMy 00yIeHHUIO B 9TOM HAIIPaBICHUH.

I[OCTI/I)KCHI/IC JTHX IIeJIeH Ha YPOBHE OCHOBHOTI'O 06HI€FO O6pa30BaHI/IH obecrieunBaeTcs PCIICHNUEM CICAYIOIINX 3aaq:

*  mpuoOpeTeHue 3HAaHUH O AUCKPETHOM CTPOEHHUHU BEIECTBA, O MEXaHUYECKUX, TEIIOBBIX, 3JEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

*  mpuoOpeTeHHe YMEHHI ONMKCHIBATh U OOBSCHATH (PU3NYECKUE SBICHHUS C HCIIOJIb30BAaHUEM MOIYISHHBIX 3HAHH;

*  OCBOEHHE METOJIOB PEIICHUs MPOCTEHINX PacUETHBIX 3aa4 C UCTIOIb30BaHUEM (PM3MUECKUX MOJIeIel, TBOPIECKHUX U MIPAaKTHKOOPHEHTUPOBAHHBIX 3a/1ad;

*  pa3BHUTHE YMEHHH HaOIIIONATh IPUPOAHBIC SIBICHUS U BHIIOIHATH ONBITHL, JIJAO0paTOpHEIE pabOTHI M SKCIIEPUMEHTAIBHEIE HCCIIEJOBAaHUS C HCIIOJIL30BaHHEM U3MEPUTEIBHBIX IPHOOPOB;

*  ocBoeHHe NpuEMOB paboThl ¢ MH(OpMaLHeil HU3NUECKOTO CoAepKaHuUs, BKII0Yast HHPOPMALIUIO O COBPEMEHHBIX JOCTHKCHUAX (U3UKHU; aHATM3 1 KPUTHYECKOE OLICHHBaHUE MH(OpMaLiy;



M 3HaKOMCTBO CO C(bepaMI/I HpO(I)eCCI/IOHaJ'H)HOf/‘I JACATCIIBHOCTH, CBA3aHHBIMU C (1)PI3I/IKOﬁ, 1 COBPEMCHHBIMU TEXHOJOTUAMHU, OCHOBAHHBIMU Ha JOCTUKCHUAX (1)PI3I/I‘{€CKOﬁ HayKu.

MECTO YYEBHOI'O IIPEJJIMETA «®U3UKA» B YYEBHOM IIVIAHE

B cootBerctBun ¢ ®T'OC OO0 ¢wusuka sBiseTcs: 00s3aTeNbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO 00Iero obpazoBanus. [{aHHas mporpamma mpeaycMaTpuBaeT u3ydeHue GU3HKd Ha 6a30BOM
ypoBHE B 00b&Me 238 4 3a Tpu rosa 0Oy4yeHus 1Mo 2 4 B Helemo B 7 U 8 Kiaccax v 1o 3 4 B HeZJemro B 9 kiacce.

COJEPKXAHUE YYEBHOT'O TIPEAMETA 7 KJIACC

Paznen 1. ®usuka u e€ posib B NO3HAHMH OKPY:KAIOIEro MUpPa

®duznka — HayKa 0 IPHPOAE, U3ydaeT PU3NIECKHe SIBICHUS: MEXaHUUECKUE, TEIUIOBBIE, YJIEKTPUUECKIE, MaTrHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Omnueckue BennmunHbl. M3mepenne gpusndeckux Benuuut. Ouzndeckue mpuOopsl. [lorpemHocTs n3mMepennii. MexayHapoaHas CUCTEMa eIUHHLI.

Kak ¢m3uka u apyrue ecTecTBEHHbIE HAyKHM HM3y4alOT MPHUPOAYy. EcTecTBeHHOHAyYHBIH METOJ MO3HAHMSA: HAOIIOJEHHE, OCTAaHOBKA HAYYHOTO BOIPOCA, BHIABIIKEHHE TMIIOTE3, SKCIEPUMEHT IO
IIPOBEpPKE THITOTE3, 00BSICHEHUE Ha0r0qaeMoro siieHus. Onrcanne GU3NYecKUX SBICHUH C TIOMOIIBIO MOJIETICH.

JemoHcTpanuu

1. MexaHuueckue, TEINIOBBIE, YIICKTPUIECKHE, MATHUTHBIE, CBETOBEIC SIBIICHUSL.

2. Owuznueckue npuOOPHI U POLELypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U IU(YPOBBIM PHOOPOM.

JlaGopaTopHble paGoThl M ONBITHI
OmnpeneneHne IeHBI AeNICHUS] IIKaIbl H3MEPUTEIFHOTO IpHoopa.

M3mepenue paccTostHUM.

M3mepenne 00bEMa KHUIKOCTH U TBEPIOTO TeTa.

OmnpeneneHne pa3MepoB MaNbIX TE.

M3mepenne TemmepaTypsl py MOMOIIHN XUAKOCTHOTO TEPMOMETPA U AATUHKA TEMIIepPaTyphIL.

IIpoBenenne nccaenoBaHuA O MPOBEPKE THUIIOTE3HI: JATHHOCTH MOJIETA MAPHKA, MyIMIEHHOT0 TOPU30HTANBHO, TeM OOJbIIe, 4eM OOIbIIe BEICOTA MyCKa.

Pa311en 2. [lepBoHaya bHBIE CBEIEHUSI 0 CTPOEHHH BelllecTBA

CTpoeHue BellecTBa: aTOMbI U MOJIEKYJIbL, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE CTpOeHHe BelecTBa. OMbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JlBmxeHne yacTul BemectBa. CBsI3b CKOPOCTH ABH)KEHHUS YaCTHI] C TeMIlepaTypoil. bBpoyHoBckoe nsmxenue, nnddysus. BzanmoaeiicTBre YacTull BelecTBa: MPUTHKEHUE U OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHUE Ia30B, XHIKOCTEH M TBEPIBIX (KpUCTAUIMUECKUX) Tell. B3anMocBA3bp Mex1y CBOMCTBAMHU BELIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSIX M UX
aTOMHOMOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTHU arperaTHbIX COCTOSIHUM BO/bL. B3aMOCBS3b MEXYy CBOMCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX COCTOSHUSX U UX aTOMHOMOJICKYJIIPHBIM CTPOCHHEM.
OCOOCHHOCTH arperaTHbIX COCTOSHINA BOIbI. OCOOCHHOCTH arperaTHbIX COCTOSHHIA BOJIBI.

JleMoHCcTpanuu

1. HaGmronenne OpOyHOBCKOTO ABHIKCHUSL.

2. Habmonenne nudpdy3un.

3. HaGmonenne sBineHui, 0OBACHIIONIXCS IPUTSHKSHAEM HIIH OTTAJIKMBAHUEM YaCTHIL BEIIECTB.

JlabopaTopHble paGoThl M ONBITHI

1. Ouenka quameTpa aToMa METOIOM PSIZIOB (C HCIIOIB30BaHUEM (OTOTpadHii).

2. OmBITH 1O HAOJIOICHUIO TETUIOBOTO PACIITHPEHHS Ta30B.

3. OmnbIThI 10 OOHAPYKESHUIO ACHCTBHS CHIT MOJIEKYJISIPHOTO MPHUTSHKEHUSL.

Pa3nen 3. /IBu:KeHHe U B3aMMOJAeHCTBUH

Mexanuueckoe ABMmXeHHe. PaBHOMepHOe M HepaBHOMepHOe IBHKeHHe. CkopocTb. CpemHss CKOPOCTb NPU HEpaBHOMEPHOM IBIDKEHHMH. Pacuér myTu M BpeMeHH IBIDKeHHsA. PaBHOMepHoe u
HepaBHOMepHoe ABxkeHne. CkopocTs. CpenHsist CKOPOCTh IIPU HEPABHOMEPHOM JIBI)KEHHH. Pacyér myTu 1 BpeMeHU ABHKEHUSL.

SIBneHne WHepIMM. 3aKOH MHEpILUM. B3aumMoneicTBUe Ten Kak IMPUYMHA M3MEHEHHUs CKOPOCTH IBIDKEHUS Tel. Macca kak Mepa MHepTHocTH Tena. IlmoTHocTh BemectBa. CBsi3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuita Kak XapakTepHUCTHKa B3auMojercTBus Ten. Cuina ynpyrocTu u 3akoH ['yka. V3MepeHue CHIIBI ¢ OMOIIBIO JHHAMOMETpA. SIBIeHHe TATOTEHHS M cuia TsokecTd. Chia TSHKECTH Ha IPYTHX
tanerax (MC). Bec Tera. HeBecomocTs. CrioskeHne CHII, HalpaBIEHHBIX 110 OJHOH npsiMoii. PaBHozeticTBytomas crt. Cuita Tpenust. TpeHne CKOIbXKEHHs B TPEHHE MOKOosL. TpeHne B pUpo/ie ¥ TEXHUKE
(MC).

JemoHcTpanuu

ogkwhE



HaGmoeHre MexaHNUeCKOTO IBMKSHUS Tela.
M3mepenne ckopocTn NPSIMOIUHEHHOTO IBYDKSHUS.
HaGmoenvye sBieHNsT HHEPIINIL.
HaGmonenne n3MeHeHUs] CKOPOCTH MPH B3aNMOICHCTBHUH TEIl.
CpaBHeHHe Macc 110 B3aNMOJICHCTBHUIO TeJl.
CroxeHue CuIl, HalpaBIeHHBIX O OAHON MPSAMOIL.
.JIaﬁopaTopHue PadoThI ¥ ONIBITHI
OmnpeneneHre CKOPOCTH PaBHOMEPHOTO IBIDKEHHUS (LIapHKa B )KUAKOCTH, MOJIENH 3IEKTPUYECKOTO aBTOMOOHJIS U T. 11.).
Omnpenenenne cpeaHelt CKOPOCTH CKOJBXKEHHs OpycKa MM IIapyuKa 110 HAKJIOHHOH IIOCKOCTH.
OmnpeneneHne MIOTHOCTH TBEPAOTO Tela.
OMBITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTD PACTSDKEHHUS (IeOpMaIii) IPYKHUHBI OT MPUIOKEHHOH CHIIBL.
OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca TeJla U XapaKTepa CONPHUKACAOIUXCS IOBEPXHOCTEH.
Pa:me.rl 4. laBjieHne TBEPABIX TeJI, )KUAKOCTE U ra3oB
JlaBnenne. CriocoObl yMEHBIICHUS U YBeJIMUYCHHS AaBiieHus. JlaBieHne raza. 3aBUCHMOCTh JIaBJIeHHs ra3a oT 00b&Ma, TeMneparypsl. [lepenayda naBieHust TBEPABIMH TEIaMHU, KUJIKOCTSIMH U Ta3aMH.
3akoH [Tackans. [THeBMaTHUeckue MalIMHbBL. 3aBUCHMOCTD JAABJICHHUS XUIKOCTH OT TTyOuHBI. ['unpocratimyeckuii mapanokc. Coobmarommuecs: cocy sl [ napaBindeckue MexaHH3MBl.
AtMmocdepa 3emnn n atMocepHoe napieHue. [IpuuuHEI cymecTBoBaHUS BO3aymHON 060m04ku 3emin. Onbit Toppuuemm. VM3mepenune atMocdepHOTO aBieHHs. 3aBUCHMOCTh aTMOC(HEpHOTo
JTaBJICHHS OT BBICOTHI HAJl ypoBHEM Mopsi. [IpuOops!I [t m3MepeHust aTMOC(EpPHOTO JTaBICHHSI.
JleiicTBHE )KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apxumenosa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3myxormiaBanue.
JdeMoncTpauuun
3aBHCUMOCTH JJABIECHHS Ta3a OT TeMIIepPaTypEhIL.
INepenada naBneHUS KUAKOCTBIO U Ta30M.
Coo0maromuecs: COCyabL.
I'unpaBnuueckuit mpecc.
[posieiieHre neiicTBUSI aTMOC(EPHOTO TABICHUS.
3aBUCHMOCTH BHITAJIKMBAIONIEH CHIIBI OT 00bEMa TOTPYKEHHOH YacTH Tela ¥ INIOTHOCTH )KUIKOCTH.
PaBeHCTBO BBHITAIKUBAIONIEH CHIIBI BECY BBITECHEHHOI KHUAKOCTH.
VYcnoBue miaBaHus TeN: MJIABAHUE WK MOTPY>KEHHE TeJl B 3aBUCUMOCTH OT COOTHOIIEHUS MJIOTHOCTEH Tesla U )KUAKOCTH.
.HaﬁopaToprle PadoThI M ONBITHI
HccnenoBaHye 3aBUCHMOCTH Beca Tena B BOZE OT 00bEMa MorpykEHHON B KUAKOCTh YaCTH Tela.
OmnpezeneHne BRITATKABAIOIIEH CHITBI, ISHCTBYIONIEH Ha TEJO, MOTPYKEHHOE B JKUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI, IEHCTBYIOIIEH Ha TEJO B )KUIKOCTH, OT Macchl Tena.
OMBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAIKUBAIOMIEH CHIIBI, AEHCTBYIOMIEH Ha TENO B )HUAKOCTH, OT 00b&Ma MOrpyKEHHON B )KHUAKOCT JACTH Tea M OT INIOTHOCTH KHUIKOCTH.
KonctpynpoBanue apeoMeTpa Il KOHCTPYHPOBAaHHE JIOAKU U OIpeJelIeHHe €€ IPy30II0IbEMHOCTH.
Pamen 5. PaGoTta m MOIHOCTL. DHEPrust
Mexannveckasi padota. MOIIHOCTb.
[IpocThle MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAsI TUIOCKOCTh. [IpaBuiio paBHOBecHus pbrdyara. [IpuMeHeHHe mpaBuia paBHOBecHs pbldara K O10ky. «3o0j0Toe mpaBuio» mexaHuku. KITJI mpocTthix
MCXaHHU3MOB. HpOCTble MCXaHHU3MbI B 6])]Ty H TCXHHKE.
Mexanuueckas JHEpPrus-. Kunernueckas u MOTCHUUAJIbHAsA SHEPIUs. Hpespameﬂue OJHOro BMJa MeXaHUYECKOI OHEPIruu B leyFOﬁ. 3akoH COXpAaHCHHUS DOHEPTHUU B MEXAaHUKE.
JdeMoHcTpauuu
[TpuMeps! TPOCTBIX MEXaHU3MOB
JlaGopaTopHble paGoThl H ONBITHI
1. Omnpenenenne pabOTHI CHIIBI TPSHNUS IIPU PABHOMEPHOM JIBIDKEHHH TeJIa M0 TOPU30HTAIBHOHN ITOBEPXHOCTH.
2. MHccnenoBanue ycloBHH paBHOBECHS phIYara.
3. Usmepenne KI1J] HakIOHHON IJIOCKOCTH.
4. U3yueHue 3aKOHa COXpaHEHHs] MEXaHUIECKOH SHEPIUL.
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8 KJIACC

Pa3znen 1. TensoBble siBjeHus1

Mogenu TBEPIOTo, KUAKOTO M ra3000pa3HOr0 COCTOSHMHN BemiecTBa. Kpucrammmyeckue m amopdHsle Tena. OObICHEHHE CBOMCTB Ia3oB, JKUAKOCTEH M TBEPABIX TET HA OCHOBE MOJIOKEHUH
MOJIEKYIIpHO-KHHETHYECKoH Teoprn. CMaunBaHNE U KaMHULIPHBIC sBIeHNU. TenaoBoe paclIMpeHne U CKaTHe.

Temnepatypa. CBsI3b TEMIEPATYPhI CO CKOPOCTHIO TETIOBOTO ABMXKEHUSI YaCTHUII.

Buytpennsis sneprust CriocoObl H3MEHEHHs! BHYTPEHHEH 3HEpTUH: TeIUIonepeada U CoBepIeHne paboTel. Buapl Termonepenadn: TemIOoNpOBOHOCTb, KOHBEKIIHS, H3TyIEeHHE.

KonmdecTBo TemoTs!. Y AesibHas TEINIOEMKOCTE BelllecTBa. TeriooOMeH 1 TEIUIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO Oananca. [naBieHne n oTBepieBaHIEe KPUCTAIMIECKUX BEMIECTB. Y IelbHAs
TerioTa IwiaBneHus. IlapooOpazoBanne m konzpeHcanus. Vcmaperne (MC). Kumenme. YnenpHas Temiora mapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPATyphl KHIICHHS OT aTMOC(EpHOTo JaBIICHUS.
BnaxxnocTs Bo3yxa.

OHeprus ToIUIUBA. Y Ie/IbHAs TEIJI0Ta CTOPaHHUSI.

[Mpuniune! padotel TemtoBbix asurateneil. KI1J] TerutoBoro nsuratens. TemsoBble nBurateny u 3amura okpyxkaromed cpensl (MC). 3akoH coXpaHEHHs! W IPEBPAIICHUS] PHEPTUH B TEIUIOBBIX
npoueccax (MC).

JdeMoHncTpauuu

Hab6mronenne 6poyHOBCKOTO ABHKCHUS

Habmronenne nuddysznu

Habmronenune siBieHUi cMauMBaHUS ¥ KATMUTIPHBIX SIBICHAN

HaGiroieHne TeruioBoro pacmpeHust Tel

V3amMeHeHue naBiieHNUs ra3a P H3MEHEHNHN 00bEMa M HarpeBaHUH WM OXJIXKICHUT
[paBuia u3MepeHns TeMIepaTypel

Bune! Teronepenaun

OxnaxaeHue MpU COBEPIICHUU PabOTHI

HarpeBanue npu coBeplIeHHH paboThl BHEIIHUMH CHIIAMHU

10 CpaBHeHHE TEIUIOEMKOCTEH pa3IUYHBIX BEIIECTB

11. HabmozneHne KUNEHUS

12 .HabnroieHre moCcTOSTHCTBA TEMITEpaTyphl IPH IIaBIeHUH 13. Moeny TeIoBIX JBUraTeinei

©oOoNo~WNE

JlabopaTopHbie paGoThl U ONBITHI

OMnBITH 10 00HAPYKEHUIO NEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSHKSHUS
OMNBITHI 110 BEIPAIIUBAHUIO KPUCTAIIIOB TIOBAPEHHOM COJIM MITH caxapa
OnbITHI 110 HAOTIOICHUIO TETUIOBOTO PACIIMPEHHUS TA30B, )KUAKOCTEH U TBEPIBIX TEI
Omnpezenexne AaBJIeHUs BO3ayXa B OaJUIOHE IITNPHULIA
Ol'lbITbI, )IBMOHCTpI/Ipy}OIJ.lHC 3aBUCHUMOCTbH JAaBJICHUA Bo3)1yxa OT €ro 06’béMa u HaneBaHI/Ifl WJIN OXJIAXXKACHUA
[TpoBepka runoTe3bl TMHEHHONW 3aBUCHMOCTH JJIMHBI CTOIOMKA KUIKOCTH B TEPMOMETPUIECKON TPyOKe OT TeMIepaTyphbl
Habmonenne n3MeHeHus BHYTPpEHHeH 3Hepruu Tela B pe3yibTaTe Telyonepeadyd U paboThl BHEIIHUX CUIT
HccnenoBanue sBiieHUs TEI000MeEHa MPY CMEIIMBAHUHU XOJIOJHOM U TOpsueii BOJIbI
Omnpe/eneHne KOJINYecTBa TeIUIOTHI, MOTyYeHHOT0 BOJOH MPH TEINI00OMEHE ¢ HarpeThIM METAJUTMYECKUM [IHIMHIPOM
OmnpeneneHne yaenbHOM TETIIOEMKOCTH BEIIECTBA
HccnemoBanue nmporecca UCTIApEHUS
OmnpeneneHne OTHOCUTEIBHON BIaYKHOCTH BO3/TyXa
Omnpenenenue yaenbHOH TETUIOTHI TUIABICHHS JIbJa

HBOO~NO~WNE
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Paznen 2. 3JIeKTpPl'-[eCKl/le U MAarHUTHBIC SAIBJICHUSA

Onextpusanus Tel. J[Ba pola 3JIeKTpHUECKUX 3apsaaoB. B3anmonelicTBre 3apspkeHHBIX Tell. 3akoH KymoHa (3aBUCHMOCTS CHIIBI B3aUMOACHCTBHS 3apsDKCHHBIX TEJl OT BEJIMUMHBI 3aPSI0B M PACCTOSTHUS
MEX]y TEJIaMH).



DnexTpuyeckoe moie. Hanpspk€HHOCTS anekTprdeckoro nosst. [IpiHImI cyneprno3unuy 3JIeKTpHIecKUX 1ojiel (Ha KaueCTBEHHOM ypPOBHE).

Hocwurenu snekrpraecknx 3apsioB. DIeMEeHTApHBIH eKTpraeckui 3apsia. CTtpoeHne aroma. [IpOBOIHUKY M AUAIEKTPUKH. 3aKOH COXPAHEHUS IEKTPHIESCKOTO 3apsa.

DIeKTPUIECKUH TOK. Y CIIOBHSI CYIIECTBOBAHMS 3JIEKTPHUECKOr0 TOKa. ICTOYHMKH NOCTOSHHOTO TOKa. J[eHCTBHS 3JeKTPHIECKOro ToKa (TEIIOBOE, XUMUIECKOE, MATHUTHOE). DIIEKTPHIECKUH TOK B
KHUAKOCTSIX M Ta3ax.

Onextpudeckas nenb. Cmina Toka. DieKTpHdeckoe HampspkeHne. CONpoTHBIEHHE MPOBOJHMKA. YIEIbHOE CONPOTHBIEHHME BemecTBa. 3akoH Oma Juii ydactka nend. IlociemoBarensHoe |
napaieIbHOe COeANHEHNE TPOBOTHUKOB.

PaboTa 1 MOLITHOCTB 3IEKTPHUYECKOTO ToKa. 3akoH J[xoyns— JleHma. DneKTpruuecKre ey U NOTpeOuTeIn IeKTpHIecKol 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

INocTostHHBIE MarHUTHL. B3anMoaeiicTBIE TOCTOSIHHBIX MarHUTOB. MarHuTHoe mnojie. MarauTHoe mose 3eMITH U €70 3HaueHue A7 KH3HU Ha 3emie. OnbIT Opcreia. MarHUTHOE 10JIe 3IEKTPHYECKOTO
Toka. IIpyuMeHeHne IeKTPOMAarHuToOB B TeXHHKe. JleficTBHE MarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM. DNEKTPOABUTATENb MOCTOSHHOTO TOoKa. Mcronb3oBaHue 3IeKTpoABUraTenell B TEXHHUIECKUX
YCTpPOICTBax U Ha TPAHCIIOPTE.

Omneitsl @apanes. SIBnenue snexrpomMaruutHoi naaykimu. [Ipasumo Jlenna. Onekrporeneparop. CrocoOs! MOTydeHHS MEKTPUIECKOil SHePruU. DNEeKTPOCTaHIUH Ha BO30OHOBIIIEMBIX HCTOTHUKAX
SHEPIHU.

JeMoHcTpanuu
1. Dnexrtpuszamus Ten
2. JIBa pona 3NMEKTPUYECKUX 3apsI0B M B3aUMOJEHCTBHE 3apsDKEHHBIX Tell
3. VYcrpoHcTBO U AeiCTBHE IEKTPOCKONA
4. DnexTpocTaTHYecKas HHIYKIHS
5. 3aKoH COXpaHEHUs AIEKTPUISCKUX 3apsI0B
6. IIpOBOIHWKH M AUDICKTPUKH
7. MopaennpoBaHHue CHIIOBBIX JIMHHH JJIEKTPUIECKOTO MO
8. McTOYHUKH ITOCTOSHHOTO TOKA
9. leHcTBHUSA DJIEKTPHYECKOTO TOKA
10. DnexTpuyecKHit TOK B KHUIKOCTH
11. T a30BbIif pa3psaxg
12. U3mepeHHe CHIIBI TOKA aMIIEPMETPOM
13. H3mepeHue 3IeKTPUUECKOTO HATIPSHKEHUS BOJIBTMETPOM
14. Peocrar 1 Mara3uH CONPOTUBIICHUH
15. BsaumopeiicTBHE MOCTOSIHHBIX MATHUTOB
16. MoxenupoBaHHe HEBO3MOXKHOCTH Pa3/ieIeHHs TOJI0COB MarHUTa
17. MoxaenupoBaHue MarHUTHBIX MOJIEI MOCTOSIHHBIX MarHUTOB
18. OmsiT Opcrena
19. MaruauTHOE T0JIe TOKA. DJIEKTPOMArHHUT
20. [leiicTBHE MarHUTHOTO TIOJISI HA MIPOBOTHUK C TOKOM 21 DIeKTpOABHTATENb IIOCTOSHHOTO TOKA
22. HccnemoBaHne sSBIEHMS SIEKTPOMATHUTHON WHIYKITUN
23. Omsiter apanes

24. 3aBHCHUMOCTH HAIPABJICHUS HHIYKIIMOHHOTO TOKA OT YCIIOBHH €Tr0 BOSHHKHOBEHUS
25. DnexTporeHepaTop MOCTOSHHOTO TOKa
JlaGopaTopHbie paGoThl U ONBITHI

OMnBITHI 0 HAOJIOICHUIO IEKTPHU3AIMH Tel HHAYKIHUEH U TPU COMTPUKOCHOBEHHU

HccnenoBanue AeHCTBHS 3JEKTPUUECKOTO TIOJIS HA IPOBOJHUKHI U JUIJIEKTPUKH

COopka 1 poBepKa pabOTHI ITEKTPUICSCKOM ISMTH MMOCTOSIHHOTO TOKa

W3mepeHne u peryiupoBaHue CUIIbl TOKA

Vi3MepeHue U peryMpoBaHie HapsuKCHHUSI

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, HAYILETO Yepe3 PE3UCTOP, OT COMPOTHBIICHHUS PE3UCTOPA U HANPSKCHHS HA PE3UCTOPE

ogaprwNE



7. OnbITHL, JEMOHCTPUPYIOIINE 3aBHCUMOCTD AJIEKTPUIECKOTO COIPOTHBIICHUS ITPOBOJHHUKA OT €T0 JUTHHEI, ITUIOIIA M IOIIePEYHOTO CCUSHNs U MaTepraa
8. IIpoepka npaBuia CIIOXKEHHs HAIPSDKCHUH IPH OCIIEJ0BaTEIbHOM COSANHEHHH JIBYX PE3UCTOPOB

9. [IlpoBepka mmpaBuia JUIs CHIIBI TOKA IIPH apajuIeIbHOM COSIMHEHHN PE3UCTOPOB

10. OmpeneneHre pabOTHI AIEKTPUICCKOTO TOKA, HAYIIETO YePE3 PE3UCTOP

11. OnpeneneHre MOITHOCTH 3JIEKTPUIECKOTO TOKA, BBEIISISIEMOH Ha pe3UCcTope

12. WccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HIYLIETO Yepes3 JIAMIIOUKY, OT HAIPSHKECHUS Ha Hel

13. Omnpenenenne KIIJ] Harpesaresns

14. HccnepoBaHne MarHUTHOTO B3aHMMOAEIHCTBHS MOCTOSHHBIX MarHUTOB

15. H3ydeHune MarHUTHOTO TOJIS TOCTOSIHHBIX MATHUTOB NPU X 00bEIUHEHUHU U pa3/ielICHUH

16. WccnenoBaHue JEHCTBHS IEKTPHYESCKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OmnsITHI, IEMOHCTPUPYIOMINE 3aBUCAMOCTD CHIIBI B3aHMOEHCTBHS KAaTYIIKH C TOKOM M MarHuTa OT CHJIBI TOKA M HAaIIPABJICHUS TOKA B KaTYyIIIKe
18. U3ydeHue nelcTBUSI MAarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM

19. KoncTpynpoBaHHUe U U3yUeHHE paOOTHI AJIEKTPOIBUTaTENS

20. WMsmepenune KI1/1 aneKTpoABUraTeIbHOW YCTAaHOBKH

21. OTBITH N0 UCCIEIOBAHUIO SBICHUS JIEKTPOMArHUTHON WHIYKIMHU: HCCIIEA0BaHIE H3MCHEHNI 3HAUSHNUSI U HAIIPABJICHNS] HHIYKIMOHHOT'O TOKA.

9 KJIACC

Paznen 1. Mexann4eckue siBJaeHUs

Mexannyeckoe IBIKeHHE. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh MEXaHHMUYECKOIro ABMXKEHUs. PaBHOMepHoe mpsMoiuHeiiHoe npuxeHue. HepaBHoMepHOe npsMoiuHeHOe
nBuwKkeHue. CpeiHsas U MTHOBEHHAsl CKOPOCTH TeJla IPU HEPABHOMEPHOM JIBUYKEHHH.

Yckopenue. PaBHOycKkopeHHOE TIpsiMONMHeHOe IBMkeHne. CBoOoaHOe nanenne. OnbITe ["anmmes.

PaBHOMepHOE 1BMXKEHHE IO OKpYkHOCTH. [lepron u yactora obpamieHus. JInHelHas 1 yriaoBas ckopocTd. LleHTpocTpeMuTensHOE yCKOpEHHE.

ITepssiit 3akoH Hetotona. Bropoii 3akon Hetotona. Tperuit 3akon HeroToHa. [IpuHumn cynepno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: Cria TPEeHHS CKOJIBKEHHS, CHJIa TPSHHUS MTOKOSI, IPYTHe BUIBI TPEHHS.

Cura TSDKECTH B 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpeHHe cBoOoaHOTo naneHus. JIsmkenne mianet Bokpyr Conana (MC). [lepBas kocMudeckas ckopocTs. HeBecoMOCTh 1 eperpys3Ku.

PaBHOBecue MaTepuanbHOI Touku. AOCOTMIOTHO TBEPAOE Teso. PaBHOBECHE TBEPAOTO TeNa ¢ 3aKPEIUIEHHO 0ChI0 BpamieHHss. MoMeHT cuitbl. LleHTp TshkecTH.

Wmmysbc tena. M3Menenne nmmyibca. IMIynnbe cuibl. 3aKoH coxpaHeHus uMmitynbca. PeaktuBHoe nprmkenne (MC). Mexannueckast paboTta ¥ MOIIHOCTE. PaGoTa cHil TSHKECTH, yIpyrocTH, TPeHUs
CBs13b 9Hepruu 1 paboTs! [loTeHnManbHast SHeprus Tena, HOAHITOrO HaJl TOBEPXHOCTHIO 3eMiti. [loTeHIanbHas SHeprus cxkaToi npyxuHbl. Kunerndeckas sHeprus. TeopeMa 0 KHHETHYECKOH SHEPTUH.
3aKOoH COXpaHEHUs] MEXaHHUUYECKOH SHEepruu.

JleMoHCcTpanuu
HabmroneHne MexaHHUeCKOro IBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETa
CpaBHeHHe IyTel U TpaeKTOpU IBM)KEHHSI OJTHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX Tel 0TCUETa
W3mepeHne cKOPOCTH U YCKOPSHUS MIPSMOJIMHEITHOTO IBHKEHHS
HccnenoBanne Mpu3HAKOB PAaBHOYCKOPEHHOTO JIBIKCHHS
HaGmoenne nBrKeHHs Tesla MO OKPYKHOCTH
HaGmonenne MexaHNIeCKUX SIBICHHH, IPOUCXOAAIINX B cucTeMe oTcuéra «Tenmexka» mpu e€ paBHOMEPHOM H YCKOPEHHOM JIBIDKEHHH OTHOCHTENILHO KaOuHeTa (QHU3UKH
3aBHCHMOCTh YCKOPEHUS TeIa OT MAacChl TeJla M ACHCTBYIONEH Ha HETO CHIIBI
HaGmoierne paBeHCTBA CUIT TIPH B3aHMOAECHCTBHN Tel
M3meHeHMe Beca Tela Npu YCKOPEHHOM JIBH)KEHUU
0. TIlepemaua ummynbca Opy B3aUMOJCHCTBUH TEI
11 .IlpeoGpa3oBaHus SHEPTUH MIPU B3AUMOICHCTBUH TEIT
12. CoxpaHeHue UMITYJIbCa IIPU HEYIPYTOM B3aUMOJCHCTBUH
13. CoxpaHeHue uMITysbca npy abCOIIOTHO YIPYroM B3aUMOEHCTBUH
14. HaGmoneHue peakTHBHOTO JIBIKCHUS
15. CoxpaHeHne MeXaHHYECKOW SHEPTUH IIPH CBOOOJHOM ITafieHUN

ROoooNoO~WNE



16. CoxpaHeHHne MeXaHUUECKOH SHEPTUH IIPH ABMKEHUH TeJa IO IeHCTBHEM NIPYKUHEI JIaGopaTopHbIe padoThI 1 ONBITHI

KonctpynpoBanue Tpakra IjIs pa3sroHa U JIBHEHIIEro paBHOMEPHOTO JIBIDKCHHS IapUKa MIIH TEIEKKH

OmnpeneneHne cpeaHel CKOPOCTH CKOJIBKEHHUS OpyCKa WM IBYDKSHUS MIapuKa 110 HAKIIOHHOI INIOCKOCTH

OmnpeneneHne yCKOPEHNUs Tella IIPH PaBHOYCKOPSHHOM JIBHKEHHH 110 HAKIIOHHOH INIOCKOCTH

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBIDKEHHH Oe3 HadalbHON CKOPOCTH

ITpoBepka rUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM IBHKEHUH 0€3 HadaabHON CKOPOCTH ITyTH OTHOCATCA KaK PsAJ] HEUETHBIX YHUCET, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OANHAKOBEI
HccnenoBaHne 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHUSI OT CUJIBI HOPMAJIbHOTO JAaBICHUS

Omnpenenenne kK03)HULHSHTA TPEHHUS CKOIBKSHHUS

Omnpenenenne KECTKOCTH MPYKUHBI

Omnpenenenne paboTHI CHIIBI TPEHHUS TP PAaBHOMEPHOM JIBIDKEHHH TeNa [0 TOPH30HTaNbHOU oBepxHocTH 10.0Ompenenenne paboThl CHIIBI YIPYTOCTH IIPU MOABEME IPy3a C HCHOIB30BaHUEM
HETOABIKHOTO U MOABIXKHOTO 010K0B 11 .M3ydyeHune 3akoHa COXpaHEHHS YHEPTHH

©CoOoNSA~LNE

Pa3gen 2. Mexannueckue Ko1e0aHUs ¥ BOJTHBI
KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPHCTHKU KOJIEOAHMI: IEpHOA, YacToTa, aMIUIUTyna. MaTeMaTHdecKuil W NpY)XKUHHBIH MasTHUKH. [IpeBpamieHne sHEpruu mpu KojeOaTeIbHOM
JBIDKEHHH. 3aTyxatomye kojnebanus. BeiHyxneHHbIe Konebanus. Pesonanc. Mexanmdeckue BosiHbl. CBOWCTBA MEXaHWYECKHX BOJH. [1po HOJBHBIC U MTONIEpEeYHbIE BOIHBL. [[JIMHA BOJHEI U CKOPOCTH €&
pacnpocTpaHeHus. MexaHnueckue BOJHEI B TBEPIOM Telte, ceficMuueckue BoiHbl (MC).
3Byk. 'poMKoOCTB 3ByKa U BeIcOTa TOHa. OTpakeHune 3Byka. IHQpa3ByK U yIbTpa3BYK.
JdeMoncTpauuu
Hab6mronenne xone6aHuii Tes OA AEHCTBUEM CHITBI TSDKECTU M CHITBI YIIPYTOCTH
Hab6mronenne xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE
Habmronenne BRIHYKICHHBIX KOJICOaHUI U pe30HAHCA
PacripocTpanenre mpoJONBHBIX U ITOTIEPEYHBIX BOJH (HA MOJEINN)
HaGumoieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBI
Axkycruueckuii pezoHanc JlaGopaTopHsbie padoThl M ONBITHI
OmnpezerneHne 4acToThI U Nepro/ia KojiebaHuii MaTeMaTHUeCKOro MasiTHUKA
OmnpezeneHne 4acTOThI U Nepro/ia KoJeOaHHH NPY>KMHHOTO MasTHHKA
HccnenoBaHue 3aBUCHMOCTH TIepHo/ia KoJieOaHHH ITOIBEIIEHHOTO K HUTH I'Py3a OT IJIMHBI HUTH
HccnenoBaHue 3aBUCHMOCTH NTepro/ia KoJieOaHUH NPY>KUHHOTO MasiTHUKA OT MaccChl Ipy3a
ITpoBepka HE3aBUCHMOCTH ITEpHOA KOJIeOaHU TPy3a, MOJBEIICHHOTO K HUTH, OT MacChl Ipy3a
OmBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTD TIepHOa KonebaHnil MPyXWHHOTO MasiTHUKA OT MAcChl TPy3a U ’KECTKOCTH IPYKUHBI
W3mepeHne ycKOpeHUs! CBOOOTHOTO TTageHHs

Nogh,rwdhEROIOMWNDE

Pa3nen 3. DiieKTpOMarHuTHoe MoJie U 3JIeKTPOMATHUTHBIE BOJHbBI
3HeKTpOMaFHHTHOe oJie. QHBKTpOMaFHl/ITHbIe BoJiHbl. CBoiicTBa JJICKTPOMArHUTHBIX BOJIH [lIxana QJICKTPOMArHUTHBIX BOJIH. Hcnonb3oBanue QJICKTPOMArHiuTHBIX BOJIH JJIA COTOBOM CBSI3H.
DnekTpoMaruuTHas npupoaa ceta. CKopocTh cBeTa. BoHOBBIE CBOICTBA CBETA.
JdeMoHcTpauuu
1. CgoiicTBa 31€KTPOMArHUTHBIX BOJH
2. BonHoBbIe cBoOiicTBa cBeTa JlaGopaTopHble paGoThHI H ONBITHI

1. V3ydeHne CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOoOMIbHOTO Tenedona Pazgen 4. CBeToBbIe siBJIEHUSI

JlydeBas mozens cBera. Vicrounuku certa. [Ipsmonuneiinoe pacipoctpanenue csera. 3armenus Connna u Jlynel. Otpaxenue cera. [Inockoe 3epkaino. 3akoH OTpaskeHHs CBETa.
[Ipenomnenne cBera. 3akoH mpenoMiIeHUS cBeTa. [loTHOe BHyTpeHHee oTpaxkeHHe cBeTa. cronp30BaHne MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKUX CBETOBOMAX.

JInmza. Xon mydeit B mua3e. Ontadeckas cucTeMa oToarnmapara, MUKpockona u teneckorna (MC). I'ma3 kak ontudeckas cuctemMa. ban3opykocTs U JanbHO30PKOCTb.
Pasznoxenue 6enoro cera B criekTp. Onbitel HeroroHa. ClioxkeHHe CeKTpalIbHEIX [[BETOB. [lUCIIepCcys cBeTa.

JemoHcTpanuu



[psiMonHEEiHOE pacpocTpaHeHNEe CBETA.
OTpaxkeHHe cBeTa.
[Monyuyenne n300paxkeHNH B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKaJiax.
[Ipenomnenue cBera.
OnTudeckuil CBETOBOL.
Xon nydeii B coOuparoieii TuH3e.
Xox mydeli B paccenBarollei JIMH3E.
[Nony4enne n300paxeHMi C MOMOIIBIO JIHH3.
IMpunuun neicteus QGoroanmnapara, MUKPOCKOIIA U TEIECKONA.
10 Monens riasa.
11 .PaznoskeHue 6e10To CBETa B CIICKTP.
12.ITonmy4yeHue 6enoro cBeta MpH CIOXKCHUH CBETA Pa3HBIX I[BETOB.
JlaGopaTopHble paGoThl M ONBITHI
1. HccnenoBaHne 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO JIyda OT yrila IMafeHHs.
2. H3zydeHue xapaKTepHCTHK H300pa)XKeHHs IPEIMETa B INIOCKOM 3epKae.
3. HccnenosaHue 3aBUCHMOCTH YyIiIa IPEJIOMIICHHS CBETOBOTO JIyda OT YIJIa IaJIeHUs Ha TPaHUIE «BO3AYX—CTEKIION.
4. TlomydeHne n300paXKeHHH C TIOMOIIBIO COOMPAFOIEH JTHH3BI
5. Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOM CHITBI CO OMparoIieil IMH3EIL.
6. OmBITHI 10 Pa3I0KEHHIO OEIOr0 CBETa B CIIEKT.
7. OMNBITHI IO BOCIIPUATHIO L[BETA IPEAMETOB MIPH MX HAOIIOACHUH Yepe3 BETOBBIC (PUITBTPEL.

CEONOUOTAWNE

Pa3nen 5. KBantoBblie sIBJIeHHS

OmnpiTel Pesepdopaa u mnaneTapaas Moaenb atoma. Monens aroma bopa. Mcnyckanne u nornonieHue cBeta aroMoM. KBanTel. JInHelwaTsie ClieK TPEIL.
PagnoaktuBHOCTE. Anb(da, 6eta u rammam3rydenns. CTpoeHHe aTOMHOTO siipa. HykimoHHas Mozess aToMHOTO siipa. M30TombI.
PanmoaxTuBHbIe npeBpamenust. [leprnox momypacnasa aTOMHBIX SIEp.
SnepHble peaknui. 3aKOHBI COXPAaHEHHS 3apSJ0BOTO M MACCOBOTO YHCEI. DHEPIHs CBSI3M aTOMHBIX siiep. CBsI3b MacChl M Heprun. Peakium cuHTe3a u nenenus saep. Vcrounukn sneprun ConHna 1
3831 (MC).
SnepHas sHepreTuka. JleicTBUS paJlOaKTUBHBIX U3Ty4YeHUI Ha >kxuBble opranu3Msl (MC).
JleMoHCcTpanuu
CreKTpbl U3JTy4eHHs ¥ TOTJIOMCHUS.
CrieKTphl pa3InYHbIX Ia30B.
Crnexrtp BoJopo/a.
HaGmonenne TpekoB B kamepe Buibcona.
PaboTa cuéTunka HOHN3NUPYIONINX H3TyIeHUH.
Peructpanus u3mydeHNs TPHPOTHBIX MUHEPAIOB U MPOIYK TOB.
.JIaﬁopaTopm.le PatoThl M ONBITHI
1. HaGmozneHue CIUTONIHBIX M IMHEHYATHIX CIIEKTPOB H3IIyUCHHSI.
2. HccnemoBanne TPEKOB: H3MEPEHHE SHEPTUH YACTHIBI IT0 TOP MO3HOMY ITyTH (110 OoTOTpadusim).
3. U3smepeHnue pagroakTHBHOTO (oHa.

og,rwNE

IToBTOPHUTE/ILHO-00001AIOINIT MOTYJIb

[ToBTOpHTENILHO-0000IIAIONIMH MOYJIb TPEAHA3HAUCH JUTSl CHCTEMATH3AlNH 1 0000IICHHS TPEAMETHOTO CO/ICPIKAaHHs U OMbITA AEATEIbHOCTH, IPUOOPETEHHOTO P U3YUCHUH BCEro Kypca (GHU3HKH,
a TaKxKe 11 oAroToBKH K OCHOBHOMY TOCY/IapCTBEHHOMY 9K3aMeHY 10 (u3uke 171 00y4arommxcs, BBIOPaBIIMX 3TOT YUeOHBII IPEeaAMET.

HpPI H3Y4YCHUU OAHHOT'O MOAYJIA PEAIU3YIOTCA U CUCTEMATU3UPYIOTCSA BHUIbI ACATCIBHOCTH, HA OCHOBE KOTOPBIX obecrieunBaeTcs JAOCTHMKECHUEC TNPEAMETHBIX U METANIPEAMETHBIX ITUIAHUPYEMBIX
pe3yabTaToB 00ydeHHs, pOpMHUPYETCsl €CTECTBEHHO-HAYYHasi [PAMOTHOCTh: OCBOCHHE HAayYHBIX METOJIOB HCCICIOBAHHS SIBICHUII IPUPO/IBI M TEXHUKH, OBJIA/ICHUE YMEHUSAMH OOBSCHATH QU3HUCCKHE



SABJICHUSA, NPUMCHSIA IMOJIYUCHHBIC 3HaHUs, pEIIaTh 3a/lady, B TOM YUCJI€ KaUCCTBEHHBIC U SKCIICPUMCHTAJILHEBIC.
HpI/IHHI/IHI/IaJ'ILHO Z[ef{TeHLHOCTHLIﬁ XapakTep JaHHOTO pas3/iciia p€ajin3yeTcsd 3a Ccuét TOT'0, YTO YYallIUECs BBINOJIHAIOT 3aJaHus, B KOTOPLIX UM IIpEajIaracTcs:

Ha OCHOBE TOJIy4€HHBIX 3HAHUH paclo3HaBaTh U HAYYHO OOBACHATH (HU3MUECKHE SIBICHHUS B OKpYyKaromleil MpUpo/ie 1 NOBCEIHEBHON KH3HHY;

UCIOJIb30BaTh HAYYHbIC METO/IbI HCCIIEIOBAHMS (PU3MUECKUX SBICHHUMH, B TOM YHCIIE VISl HPOBEPKU IMIIOTE3 U MOJIYYCHHUS TEOPETUYECKHUX BBIBOJIOB;

OOBSCHATH HAyYHbIE OCHOBBI HaN0OOJIee BaKHBIX JOCTIXKEHUH COBPEMEHHBIX TEXHOJIOTUIl, HAalIpHMeEp, MPAKTUIECKOTO UCTIOIb30BAHMS Pa3IMUHbIX HCTOYHUKOB HEPTHH HAa OCHOBE 3aKOHA
MPEeBpAlIeHHs U COXPAHEHHUs BCEX U3BECTHBIX BHOB SHEPTHH.

Kaxmas u3 TeM TaHHOTO pa3jeyia BKIFYAeT 3KCIIEPUMEHTAITBHOE UCCIIeIOBaHIEe 0000Mmarmero xapakrepa. Pasaen 3aBepinaercs IpoBEICHUEM JTHATHOCTUYECKOW M OIIEHOYHOH paboTHI 3a Kype
OCHOBHOM IIIKOJIBI.

IINTIAHUPYEMBIE OBPA3ZOBATEJIBHBIE PE3YJIbTATBI

Nsyuenne yuyeOHoOro mpeamera «®Du3nka» Ha YpOBHE OCHOBHOTO 00LIEro oOpa3oBaHMS JOJDKHO OOECHeUMBATH JOCTHIKCHHE CIICAYIOIINX JHYHOCTHBIX, METAlpPEAMETHBIX M IMPEIMETHBIX
00pa3oBaTeNbHEIX PE3yJIbTATOB.

JUYHOCTHBIE PE3YJIBTATBI
11

P YyecKoe 80c ue:

MPOABJICHUEC UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO pOCCPIfICKOfI (bmnqem(oﬁ HayKUu;
IHEHHOCTHOC OTHOLICHUE K JOCTHXKCHUSAM pOCCHﬁCKHX y‘IéHLIX (1)I/I3I/IKOB.

Fpaafcdancrcoe u 0yxoeH0-Hpa8cmeeun0e eéocnumanue:

TOTOBHOCTb K AaKTUBHOMY Y4aCTUIO B o6cy>1<}1emm 06H_[eCTBeHHO-3Ha‘-II/IMI>IX U OTUYCCKUX np06neM, CBA3aHHLIX C MPAKTHUYCCKUM NPUMEHECHUEM Z[OCTI/I)KeHPII}'I q)I/I3I/IKI/I;
OCO3HAaHUEC BAXKHOCTHU MOPAJIbHO-3THYCCKUX NMPUHIUIIOB B ACATEIIbHOCTH y‘IéHOFO.
Dcememuueckoe socnumanue:

BOCHPHSITHE YCTETHUECKUX Ka9eCTB (PM3UIECKOIl HayKH: €€ TapMOHUYHOTO MOCTPOEHHS, CTPOTOCTH, TOYHOCTH, JIAKOHIIHOCTH.
Hennocmu nayunozo noznanua:

OCO3HaHUE [EHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTaBISIONICH KYJIbTYpHI,
pa3BUTHE HAYYHOIl TI0003HATEIBHOCTH, HHTEpECa K UCCIIEI0BATENBCKOM IesTeIbHOCTH.

(Dopmupoeanue KyJibmypbol 300p06b}l U IMOUUOHATILHO20 6Jzaeon0ﬂyuuﬂ:

0CO3HAHHUE [IEHHOCTH 0e30MacHOro 00pa3a >KU3HH B COBPEMEHHOM TEXHOJIOTHUECKOM MHUPE, BXKHOCTH MPaBUil 6€30MAaCHOTO MOBEACHHUS Ha TPAHCIIOPTE, Ha 0POTraX, ¢ JACKTPHYCCKUM H TCIIIIOBBIM
000pyI0BaHUEM B JOMAIIHHUX YCIOBHUSIX;
copMHUPOBAHHOCTh HaBbIKa pe(ICKCHH, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TAKOTO JKe IpaBa y APyroro 4eioBeka.



Tpyoogoe gocnumanue:

AKTUBHOE yJacTHE B PEIICHUH MPAKTHUECKUX 3a7ad (B paMKax CEMbH, IIKOJbI, TOPOJa, Kpas) TEXHOJIOTHYECKOH U COLMATbHOM HAIIPaBICHHOCTH, TPEOYIOIUX B TOM YHCIE U (GU3NIECKUX 3HAHUMH;
MHTEPEC K MPAKTUIECKOMY U3yUIEHHIO POheCCHil, CBI3aHHBIX ¢ (QU3UKOM.

Okonozuueckoe éocnumanue:

OpHEeHTaNus Ha IpUMeHeHne GU3MIECKUX 3HAHUH AT peleHus 3a1a4 B 00JIaCTH OKPYXKAIOIIEH cpeibl, INTaHUPOBAHUS MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCTEACTBUM JJIsl OKpYKaroLel Cpesibl;
OCO3HaHHUE TI00aILHOTO XapaKTepa SKONIOTHYECKHX MPOOJIEM U ITyTeil UX peleHHs.

Adanmayusa 06y4aouiezoca K usMeHAIOWUMCA YCI0GUAM COYUANLHOU U RPUPOOHOIL CPeObL:

MOTPEOHOCTH BO B3aUMOZACHCTBUM MPH BBITIOJIHEHHN UCCIIEIOBAHUN U IPOCKTOB (U3MYECKON HANPaBICHHOCTH, OTKPHITOCTb OIBITY U 3HAHUSIM JPYIHUX;
TIOBBILICHHUE YPOBHS CBOCIT KOMIIETCHTHOCTH 4epe3 NPAKTHYECKYIO e TEIbHOCTS;

HOTPeOHOCT B (JOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM YHCIIe (POPMYITUPOBATh UJIEH, TOHSITHUS, THIIOTE3BI O PU3NUECKUX 0OBEKTaX U SBICHUAX;
oco3HaHue Ne(GUINTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JacTH (prU3HKN;

IUIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (DM3MUYECKUX 3HAHUH;

CTPEMJICHHE aHAIN3UPOBATh M BBLIBILITH B3aUMOCBSI3U ITPUPOJIBI, OOIIECTBA X SKOHOMUKH, B TOM YHCIIE C UCTIOIb30BaHIEM (HDU3MUYECCKUX 3HAHUI,
OLICHKA CBOUX JICHCTBUH ¢ YUETOM BIHMSHHS Ha OKPYXKAIOIIYIO CPEJy, BO3MOXKHBIX TTI00AIBHBIX OCIIEICTBUH.

METANPEIMETHBIE PE3YJIbTATBI

YHuBepcajJbHble NO3HABaTedAbHbIe AeiicTBUSI ba3ogvie nozuueckue delicmeusn:

BBIIBIISITH M XapaKTEPU30BaTh CYIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBIICHHUIN);

yCTaHaBIHMBAaTh CYIECTBEHHBIH IPU3HAK KIACCH(HKALIMN, OCHOBAHUS 1Sl 0000IIEHNS U CPAaBHEHMS;

BBISIBIATH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B paCCMaTPHBAEMbIX (DaKTax, TaHHBIX H HAOMIOACHHUSAX, OTHOCSIINXCS K GU3HUECKUM SBICHUIM;

BBISIBISITH IPUYUHHO-CIICICTBEHHBIE CBA3H IPH M3y4EeHUH (PU3NUYECKHX SIBJICHUIT M IPOIIECCOB; AENAaTh BBIBOJIBI C HCIIOIB30BAHHEM JICTYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOUCHHUH, BBIABUIaTh
THIIOTE3bI O B3aUMOCBS3AX (PU3HMUECKUX BEITHUNH;

CaMOCTOSITEIEHO BBIOMPATH CIIOCcO0 perieHns yueOHoH pu3ndeckoil 3a1a4n (cpaBHEHHE HECKOJIBKIX BAPHAHTOB PEIICHHS, BHIOOp HanOoIee MOIXOASAIIETO C YYETOM CaMOCTOSITENEHO BBIICTICHHBIX
KPUTEPUEB).

Bazoevie uccneoosamensckue oeticmeus:

HCNOJIb30BAaTh BOIIPOCHI KaK I/ICCJ'IeI(OBaTeHI)CKHﬁ HUHCTPYMCHT ITIO3HAHUA,

MPOBOJAUTE I10 CAMOCTOATEIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIIOXKHBIN CbI/IBI/I‘{eCKI/II\/'I OKCIEPUMEHT, HEOOJBIIOE HCCJIICIOBAHUC d)HSPILleCKOFO ABJICHUA,

OLICHUBATb HA MIPUMEHUMOCTb U JOCTOBEPHOCTH uH(bopmaumo, INOJIYyYCHHYIO B XOZ1€ UCCIIEAOBAHUS WIN SKCIIEPUMEHTA,

CaMOCTOATECIIBHO q)OpMyHI/IpOBaTI) 0606III€HI/I$I U BBIBOJBI IO PE3YyJIbTaTaM HpOBeI{éHHOFO HaG.IIIOIIeHPIﬂ, OIbITa, UCCIICAOBAHUA,

MPOTHO3UPOBATH BO3MOKHOE I{aJ'II:HeﬁIHeC pa3BUTHUC (1)I/ISI/I‘{CCKI/IX MIPONIECCOB, a TAKKE BbIABUT'AaTh HNPEANOJIOKEHUSA 00 nx Pa3BUTHUHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Paboma c unghopmayueii:

IPUMEHATH Pa3INYHbIe METO/IbI, HTHCTPYMEHTHI U 3alPOCHI IIPH ITOUCKE U 0TOOpe HH(OPMAIIMU WITH JaHHBIX ¢ YYETOM MpeIokeHHON yueOHOit (hu3nueckoii 3amaum;
aHAIN3UPOBATh, CHCTEMATU3HPOBATh U HHTEPIPETUPOBATh HH(YOPMALUIO PA3IUYHBIX BUOB U (hOPM MPEICTaBICHUS;
CaMOCTOSITEJILHO BEIOMPATh ONITHMAIBbHYIO ()OPMY NTPEACTABICHNS NH(YOPMAIUH U HILTIOCTPHPOBATE PelIacMBble 3a/Ia4l HECIIOXKHBIMH CXEMaMH, IHarpaMMaMy, HHOH rpauKoH U NX KOMOWHAIMSMH.



‘YHuBepcajibHble KOMMYHHKATHBHBIE AeiicTBuA Odouienue:

B X0JIe 00CYXIIeHUsI y4eOHOr0 MaTepHaa, pe3yIbTaToB Jab0OpaTOPHEIX PaboT M MPOEKTOB 33a7aBaTh BOIIPOCHI M0 CYIIECTBY 00CYX/1aeMO TeMBI U BHICKA3bIBaTh HJIEH, HalleJICHHBIC Ha PeIICHNe
3a1a4u M IoJIepKaHue OJlaro)keaTeIbHOCTH OOIIeHNS

COMNOCTABIISITh CBOU CYXKJIEHUS C CYXKICHUSIMU JPYTUX YIaCTHHKOB JHANIOra, 0OHAPYKUBATh PA3INIUE U CXOJCTBO MO3HIHH;

BBEIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCEMEHHBIX TEKCTaX;

MyOIUYHO MPECTABIATh PE3YIbTAThl BHITOIHEHHOTO (PH3MYECKOTO OMBITA (IKCIEPUMEHTA, HCCIeI0BaHus, TpoekTa). Coemecmuasn deamenbHocmy (COMpyoOHU1ecmaeo):

TIOHAMATH M UCTIONIF30BATh MIPEUMYIIECTBA KOMaHAHOW U HHAWBUAYAIBHOW PaOOTHI IPH PELICHUN KOHKPETHOU (PH3MUYECKOI MPoOIeMBbl;

TIPUHUMATH LIEJIM COBMECTHOH NeSITENbHOCTH, OPTaHU30BBIBATh ACHCTBUS 1O €€ TOCTIDKEHHIO: PACHPEACIATE POJIH, 00CYKAATh MPOIECCH H PE3YITaThl COBMECTHON paboThl; 0000IaTh MHEHUS
HECKOJIbKHX JIFOACH;

BBITIOJTHATH CBOIO YacTh Pa0OTHI, JOCTUTAsI KAYECTBEHHOTO Pe3yibTaTa 0 CBOEMY HAIPaBICHHUIO U KOOPAUHHUPYS CBOU JEHCTBHSA C JPYTUMHU YIECHAMH KOMaH[IBI;

OIIEHMBAThH KAYECTBO CBOETO BKIIA/Ia B OOIIMI MPOIAYKT MO KPUTEPHUSIM, CAMOCTOSTEILHO CHOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHYS.

YHuBepcaibHble peryJsTHBHbIe AelicTBust Camoopeanusayusn:

BBIIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX, TPEOYIONHUX AT PeIleHus GU3MIECKUX 3HAHHH;

OPHEHTHPOBATHCS B PA3IIMYHBIX MOAX0AaX MPUHITHUS PEIICHNH (MHINBUAYaIbHOE, IPHHATHE PEIICHUS B TPYIIIE, IPUHITHE PEIICHUH TPYIIOit);

CaMOCTOSITENILHO COCTABIISITh alITOPUTM PEIICHUS (PM3UIECKON 3a1a9H WK TUIaHA HCCIIEJOBAHUS C yIETOM HMEIOMUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apIyMEHTHPOBATh MpeAIaraeMble
BapUaHThI PELICHUIl;

JACnaTb BbI60p )54 6paTI> OTBETCTBEHHOCTD 3a PCHICHUE.

Camokonumpons (pegpnexcusn):

JlaBaThb aZICKBaTHYIO OLICHKY CUTYyallul U IpejiaraTth 1jiaH eé HU3MCHCHUA,

OOBSICHATH NPHUYMHBI IOCTH)KEHNS (HEAOCTIDKEHNS) pe3yIbTaTOB e TeIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHTB KOPPEKTHBHI B AEATEIFHOCTH (B TOM UYHCIIE B X0/ BEITOTHEHUS (PU3NUECKOTO MCCIECIOBAHNS MIIH IPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB, N3MEHHUBIINXCS CUTYaIH, yCTAHOBICHHBIX
omMO0K, BOSHUKIIHNX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yIbTaTa SN U YCIOBHAM.

3M0uu0Ha."leblﬁ unmeJsliekm:

CTaBUTH ce0s Ha MECTO APYroro yejJoBeKa B XOJ€ CIopa UM AUC KYCCHU Ha HAYYHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOTO.
Ilpunamue ceda u opyeux:

NpU3HaBaTh cBOE IpaBoO Ha OIHH6Ky Ipy peIICHUN CbI/ISI/I‘leCKI/IX 3aa4 Win B YTBEPKIACHUAX Ha HAYYHBIC TEMbI U TAKOE€ K€ ITPABO APYyroro.

HNPEJMETHBIE PE3VJIBTATBI 7 KJIACC

IMpenmerHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JJOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTE Y 00YJAIOIINXCST YMEHHIA:

HCIIOJIb30BaTh INOHATHUS: Q)HSI/IQCCKI/IC U XUMHUUYCCKUC SIBJICHUA Ha6JIIO,HCHI/Ie, OKCIEPUMEHT, MOJICJIb, T'MIIOTE3a; CANHUILIBI (1)I/I3I/I‘ICCKI/IX BCJIMYWH; aTOM, MOJICKYJIa, arp€raTHbIC COCTOAHUS BCUIECTBA



(TBEpHoOeE, XUIKOE, Ta3000pa3Hoe); MEXaHHIECKOe JBIKEHHE (PaBHOMEPHOE, HepaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAeKTOPHsI, paBHOAESHCTBYIOIIAs CHJI, fedopMarus (yrpyrasi, IIacTHIecKas),
HEBECOMOCTb, COOOMIAIONINECS COCYIbI;

paznu4ath sBiIeHUS (AUQQy3us; TEII0OBOE IBIKEHHE YaCTHI] BEIIECTBA; PABHOMEPHOE JBIKEHHE; HEpaBHOMEPHOE JIBIDKCHIE; HHEPIINS; B3aUMO ACHCTBHE Tell; pAaBHOBECHE TBEPIIBIX TEJI C
3aKpeIUIEHHOM OCBIO BpallleHus; Iiepejada JaBJIeHHUs TBEPIBIMU TEIaMH, KHUAKOCTSIMA M Ta3aMH; aTMOc(hepHOe TaBlIeHNUE; TNIaBaHNUE

TeJI; MPEBPAICHUSI MEXaHMIECKOH SHEPrHHN) N0 OIMCAHUIO MX XapaKTePHBIX CBOMCTB M Ha OCHOBE OITBITOB, IEMOHCTPHPYIOLINX JaHHOE (PM3NYECKOE SBICHHE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UUECKUX SBJICHUIT B OKPY)KAIOIIEM MHUpPE, B TOM YUciIe (U3HUCCKUE SBICHUS B IPUPOJIE: TIPUMEPHI IBUKEHHUS C PA3INYHBIMU CKOPOCTAMH B )KUBOH U
HEXHMBOU NMPUPOJIE; IEHCTBHIE CUIIBI TPEHHS B IPUPOJIE U TEXHUKE; BIMSAHIE aTMOC()EPHOro JaBlIeHUs HA )KUBOM OpraHu3M; IJIaBaHUE PHIO; pHIUari B TeNe YeJI0BEKa; IPU 3TOM MEPEBOUTH
NPaKTHYECKYIO 3a/1a4y B y4eOHYI0, BBIICIATh CYIIECTBEHHbIE CBONCTBA/TIPU3HAKH (PU3UUECKUX SBICHMII;

OMHUCHIBAaTh H3YUCHHBIE CBOICTBA Te U (HU3HUECKHE SIBICHHA, UCIIOIb3Ys (PU3MUeCcKUe BEIUINHBI (Macca, 00BbEM, INIOTHOCTh BEIIECTBA, BPEMS], ITyTh, CKOPOCTh, CPEIHSAS CKOPOCTh, CHJIAa YIIPYTOCTH,
CHJIa TSHKECTH, BEC TeJla, CUia TPEHMs, JaBleHne (TBEPAOTO Telna, SKUIKOCTH, Ta3a), BRITAIKUBAIONIAs CUIIA, MEXaHWIecKast paboTa, MOITHOCTS, IJIEY0 CHIIBI, MOMEHT CHIIBI, KO3 (GUINEHT MOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETHUECKas M ITOTEHIHAIbHAS SHEPTUs); IPH OIMCAHUHM MPABMIIBHO TPAKTOBATh (DH3HUIECKHN CMBICI UCTIOIb3YEMBIX BEJIMYUH, HX 0003HAYEHNS U €JUHHULBI (PU3NIECKUX
BEJIMYHMH, HAXOANUTH ()OPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (DM3HYECKYIO BEUUUHY C IPYTMMH BEITMYMHAMH, CTPOUTH rPaKU H3yIEHHBIX 3aBUCUMOCTEH (pU3NUECKUX BEIHIMH,

XapaKTepHu30BaTh CBOMCTBA Tell, (GU3MUYECKUE SIBJICHUS U IPOIECCHI, HCIIOJIB3Ys TPaBHJiIa CI0KEHHMS CHII (BXOJIb OXHOM IpsIMOit), 3akoH ['yka, 3akoH ITackais, 3akoH ApXuMe/ia, IIPaBUI0 PAaBHOBECHS
prraara (0110Ka), «30J0TOE MPABHUIIO» MEXAHUKH, 3aKOH COXPaHEHHs MEXaHHYECKOI SHEPTHH; IPH ITOM JIaBaTh CIIOBECHYIO (GOPMYJIHPOBKY 3aKOHA M 3aIIMCHIBATh €0 MaTEMAaTHYECKOE BEIpaXKEHHE;
00BSACHATH (DU3MUIECKHE SIBJICHHS, TPOLIECCH M CBOMCTBA TeJI, B TOM YUCJIE ¥ B KOHTEKCTE CUTYaIUi IPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BEISBISITh IPHYHMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
00BbsicCHeHHe N3 1—2 JIOTMUECKUX IIaroB ¢ ONOpol Ha 1—2 W3yYeHHBIX CBOMCTBA (PM3NYECKUX SIBICHUH, PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

penraTh pac4ETHEIC 3a1a4 B 1—2 NelCTBYS, NCIOIB3Ys 3aKOHEI B (POpMyJIBI, CBA3bIBArONINE (PH3UIECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4X 3alIHCHIBATh KPATKOE YCIOBHE, IIOACTABIISATH
(bu3uIecKre BeNUYMHbI B GOPMYIIBI M IPOBOAUTH PACUETHI, HAXOAUTD CIIPABOYHBIC JaHHBIE, HEOOXOMMBIE IS PEIICHHUS 3a/ad, OLICHUBATh Peai CTHYHOCTh MOTyYeHHOH (QU3HMIECKON BEINIHHBL,
pacno3HaBaTh POOIEMBI, KOTOPbIE MOXHO PEIIUTH IPH IIOMOIIN (PU3HIECKUX METOIOB; B ONMCAHUU HCCICAOBAHMS BBIACIATH IIPOBEPSIEMOE MIPEAI0I0KEHNE (THIIOTE3Y), pa3indaTh U
HMHTEPIPETUPOBATH MOIYICHHBIHN pe3yIbTaT, HAXOAUTH OMINOKHU B XOJIE OIIBITA, IeIaTh BEIBOJBI 11O €T0 PE3yNIbTaTaM;

IIPOBOJIUTH OTIBITHI IO HAOMIOAECHHIO (PU3NYECKUX SIBICHUH HIH (PU3NIECKUX CBOKMCTB Tel: (OPMYIHPOBATEH IPOBEPSIEMBIE MPETIOI0KEHNUS, COOMpPATh YCTAHOBKY U3 MPEITI0KEHHOT0 000pyJ0BaHUS,
3aMHCHIBAThH XOJ OMBITA H ()OPMYIHPOBATH BEIBOABL,

BBITIOJTHSATH TIPSIMBIE U3MEPEHHS PAaCCTOSIHUS, BpEMEHH, MacChl Tella, 00bEMa, CHIIBI B TEMIIEPATYPHI ¢ HCHOIB30BaHNEM aHAIOTOBBIX M IM(POBEIX IPHOOPOB; 3aIICHIBATh IIOKa3aHHs IPHOOPOB C
y4€TOM 3aJaHHOH abCOIIOTHOM MOTPENTHOCTH H3MEPEHUI;

MIPOBOJIUTH MCCIIEA0BAHHE 3aBUCHMOCTH OJIHOM (hU3MUYECKON BEIUYMHEI OT IPYTOi C NCTIOIb30BAaHUEM MPSMBIX H3MEPEHHH (3aBHCUMOCTH IIYTH PAaBHOMEPHO JIBH)KYILIEroCs Tejla OT BpEMEHH
JIBIDKEHHS TeJa; CHJIBI TPEHHS CKOJILKEHUSI OT Beca Tejla, KauecTBa 00pabOTKM MOBEPXHOCTEH Tl M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIA 1 COIPUKOCHOBEHHS TEJT; CHIIBI YIPYTOCTH OT
YIUTHHEHHS IPY)KUHBI; BEITAIKHBAIOIIEH CHIIBI OT 00bEMa NOTPYKEHHOI YacTH Tesla ¥ OT TIOTHOCTH JKUJIKOCTH, €€ He3aBHCUMOCTH OT IIOTHOCTH TeJa, OT NTyOHHBI, Ha KOTOPYIO IOTPYXKEHO TEJo;
YCIIOBHII TTaBaHMS TeJ, YCIOBHI paBHOBECHS pbluara U OJIOKOB); y4acTBOBATh B INIAHUPOBAaHUHU y4eOHOTO MCCIIEJOBaHM, COOMpATh YCTAHOBKY U BBHIIIOJHATE H3MEPEHUSI, CIEIYs IIPE/I0KEHHOMY
IUIaHy, GUKCHPOBATh PE3yIbTAThl MOTYyYEHHOH 3aBUCUMOCTH (DM3NYECKHX BEJIMYKH B BHJE IPE/UIOKESHHBIX TaOJHUI ¥ TpaMKOB, AENaTh BHIBOABI IO Pe3yJIbTaTaM HCCIISIOBaHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHNs (PU3NUECKUX BETMUNH (INIOTHOCTH BEIIECTBA KHKOCTH 1 TBEPOTO Tella; CHIIAa TPEHUS CKONBKEHHUS; TaBJIeHUE BO3AyXa; BRITAIKABAIOMIAS CHJIA, JEHCTBYIOIAst Ha
MOTPYKEHHOE B )KUIKOCTD TEN0; KOI(DPHUITEHT ITOJIE3HOTO JIEUCTBHUS MPOCTHIX MEXaHU3MOB), CIIEAYS MPEUIOKEHHOH HHCTPYKIUH: TIPH BHITIOTHEHHN H3MEPEHUH COOMpaTh SKCIIePUMEHTAIBHYTO
YCTaHOBKY U BEIYHCIIATH 3HAUCHHE HCKOMOH BEJINYMHBI,

co0roaTh MpaBHiIa TEXHUKK O0€30MacHOCTH IpU paboTe ¢ 1abopaTopHBIM 000PyIOBAHIEM;

yKa3bIBaTh NPUHLIUIBI 1HCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECs COCYIbI, 6apOMETp, pbluar, MOJBIKHBIN U HEMIOBIDKHBIN 00K, HAKIIOHHAS
IJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS U3Y4YE€HHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONOPOH Ha UX ONMUCAHUSA (B TOM 4HciIe: MOALIMITHIKY, YCTPOHCTBO BOAONPOBOAA, THAPABIMUYECKUHI Mpecc,
MaHOMET], BEICOTOMED, OPIITHEBOH HACOC, apEOMETP), NCTIOIB3Ys 3HAHUS O CBOMCTBAX (PM3MYECKUX SBICHUH 1 HEOOXOUMBIe (HU3MUIECKIE 3aKOHBI H 3aKOHOMEPHOCTH;

TIPUBOANTH TIPHMEPHI / HAXOIUTH HHPOPMAIMIO O IPHMepax MPAaKTHIECKOTO UCIONb30BaHMs (PM3NUECKUX 3HAHUN B IOBCEIHEBHOM JKU3HH JUIsl 0OecTiedeH s 6e30MacHOCTH IPH 0OpaIeHNnH C
puOOpaMu U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3/[0POBbS M COOMIOAEHHST HOPM HKOJIOTHIECKOTO MOBECHUS B OKPYXKaIOIIeH cpene;

OCYIIECTBIISITH OTOOP HCTOYHNKOB HH(OPMAINH B ceTH VIHTEpHET B COOTBETCTBHH C 3a/JaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHM U ITyTEM CPaBHEHHS Pa3JIMIHBIX HCTOYHHUKOB
BBIIEIATH NH(YOPMAIIHIO, KOTOPAst SIBISIETCS IIPOTHBOPEUHNBOI MIIM MOXKET OBITh HEIOCTOBEPHOM;

HCTIONB30BATh IIPHU BHIITOTHCHNH yIeOHBIX 33/IaHNH HAyIHO-IIOMYIISIPHYIO JIUTEPaTypy GU3HMIECKOTO COJepKaHus, CIIPaBOYHBIE MaTepPHANBI, PECYpCHI ceTH MHTepHeT; BIageTs npuéMamn
KOHCIIEKTUPOBaHHMs TEKCTa, IPeoOpa3oBaHKsi HHPOPMALIHK U3 OJJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

€03/1aBaTh COOCTBEHHBIE KPATKHE NICbMEHHBIE M YCTHBIE COOOIIEHNUS HA OCHOBE 2—3 HCTOYHUKOB MH(OpMaUU (PU3UIECKOTO COACPKaHUs, B TOM YUCIIE TyOJIMYHO AeNaTh KpaTKHe COOOIIEHHS O
pe3ynbTaTax MPOEKTOB MIIH y4eOHBIX UCCIIE0BAHMH; MPU TOM IT'PaMOTHO HCIONB30BaTh H3YUSHHBII MOHATUIHBIHN anmapar Kypca (GU3NKH, COITPOBOKAATh BHICTYIUICHHE IPE3EHTAIMEH;

TIPH BBIMOIHEHUH Y4eOHBIX IPOEKTOB M UCCIIE0BAHUI PaCpeiesaTh 0Os3aHHOCTH B TPYIIIE B COOTBETCTBUH C TOCTABIECHHBIMH 33/1a4aMU, CJIEJIUTH 32 BBIOJTHEHUEM IIJIaHa AeiCTBUM, aeKBaTHO



OLCHUBATH COOCTBEHHBIN BKJIaA B ACATCIBHOCTD I'PYIIILI; BRICTPANBATh KOMMYHHUKATUBHOC B3aPIMO£[efICTBPIe, YUYUTBIBass MHCHUE OKPYKaroluX.

8 KIIACC

ITpeamMeTHBIC pe3ysIbTaThl Ha 6a30BOM ypPOBHE JOJDKHBI OTpa)kaTh CHOPMHUPOBAHHOCTD y 00YYAIOIINXCSl YMCHUIA:

HCTIONH30BATh MOHATHUS: Macca ¥ pa3Mephl MOJIEKYJI, TEIJIOBOE JBHKEHIE aTOMOB M MOJICKYJI, arperaTHbIe COCTOSTHHUS BEIECTBA, KPUCTAJUIMIECKIE U aMOp(HEIE Tella, HACHIIIEHHBIH 1
HEHACHIIIEHHBIH Map, BIaXKHOCTh BO3yXa; TEMIIEpaTypa, BHYTPEHHSIS SHEPTHs, TEITIOBOI ABUTATENb; SIeMEHTAPHBIA 3JIEKTPUIECKUIT 3apsi, JICKTPUIECKOe MOJIe, IPOBOIHUKH U JUAICKTPHKH,
MIOCTOSIHHBIHA 3JIEKTPUUECKUH TOK, MATHUTHOE T10JIE;

pasiuyath sBIeHHS (TEINIOBOE pacIMpeHne/CkaThe, TeIIonepeaaya, TeII0Boe paBHOBECHE, CMauHBaHNE, KAITMIUIAPHBIC SBICHUS, HCTIAPEHNE, KOHJICHCAINS, TUIABJICHHUE, KPHCTAIUTH3ALNL
(oTBepzeBaHUE), KMIICHHE, TEIUIONEepeaada (TeIIonpOBOAHOCTb, KOHBEKIIHS, U3IIYUCHHE); 3JICKTPU3aLHs Tell, B3AUMO/ICHCTBUE 3apsI0B, ISHCTBHS HIEKTPHYECKOT0 TOKa, KOPOTKOE 3aMbIKaHHe,
B3aMMOJICHCTBHE MarHUTOB, ACHCTBHE MArHUTHOTO TIOJIS HA IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAS MHAYKLHS) IO OITMCAHHIO X XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
JTaHHOE (PU3UUECKOE SIBIICHUE;

pacro3HaBaTh POSBICHUE U3YYCHHBIX (PU3MYECKHX SBICHUH B OKPYKAIOLIEM MUPE, B TOM 4uciIe QU3UYCCKUE SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSDKCHNE M KAMJIIAPHbIC SBJICHUS B IPUPOJE,
KpHUCTAJIIbl B pHpoe, uanydenue ColHila, 3aMep3aHue BOJJOEMOB, MOPCKUE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHEra; JICKTPHYECKU e SIBJICHUS B aTMOC(epe, EKTPHYECTBO JKUBBIX
OpPraHW3MOB; MarHUTHOE T10JIe 3eMJIH, Ipeti(h MO0 COB, POJIb MATHUTHOTO TTOJIS IS )KU3HM Ha 3eMile, TOJISIPHOE CUSHHE, IPH ITOM ITEPEBOAUTH NIPAKTHYECKYIO 3aa4uy B y4eOHYIO, BEIICIATh
CYIIECTBEHHBIE CBOMCTBA/IPH3HAKN (HU3HUYECKUX SBICHHI;

OIUCHIBATh M3YYECHHBIE CBOICTBA Te ¥ (YU3MUYECKHE SBICHHS, HCIIONIB3Ys (pU3NUecKue BETMYUHBI (TeMIIepaTypa, BHYTPEHHsIS SHEPTHsI, KOJIMYECTBO TEIUIOTHI, y/ebHas TeINIOEMKOCTh BEILeCTRa,
yIenbpHas TeIUIoTa IUIABJICHNS, yAeNbHas TeINI0Ta TapooOpa3oBaHus, yaeIbHasl TEIUIOTa CTOPaHus TOIUINBA, KOA(HUINEHT M0Ie3HOT0 AHCTBHUS TEIUIOBOH MAIIMHbI, OTHOCHTEIILHAS BIaXKHOCTD
BO3/IyXa, JJIEKTPHYECKUH 3apsi]], CUIIa TOKa, JIIEKTPHIECKOE HANPsHKEHHUE, CONPOTUBIICHNE TIPOBOIHUKA, YIEIbHOE CONPOTUBIICHHE BELIECTBA, Pad0Ta U MOILIHOCTh IEKTPHYECKOr0 TOKA); IPH
OIMCaHNY MIPABHIBHO TPAKTOBATH (PM3NIECKUI CMBICI UCHONB3YEMBIX BEINYNH, 0003HAUCHHUS U eJUHHILBI (PU3NUSCKUX BEITHYNH, HAXOIUTH (JOPMYIIBI, CBA3BIBAIONINE JTAHHYIO QU3HIECKYIO
BEJIMYMHY C APYTMMH BEJIHYMHAMHM, CTPOUTH rpad KK M3y4eHHBIX 3aBUCUMOCTEH (HH3NUECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3MUECKUE SBJICHUS U IPOLIECCHI, HCIIOb3Ysl OCHOBHBIC MOJIOKEHHUS MOJIEKYIIPHOKHHETHYECKOH TEOPHH CTPOCHHMS BELECTBA, IPUHIMII CYTIEPIIO3UIIMH TToJei (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEeHHs 3apsi/a, 3akoH OMa Juisl ydacTka IenH, 3akoH J[xoyins - JIeHna, 3akoH COXpaHEHHUsI SHEPTHHU; IPH 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUCHIBaTh €r0 MaTeMaTHYECKOE BHIPAKEHHUE;

00BSCHATH (QU3MIECKUE TPOLIECCH M CBOICTBA TEJ, B TOM YHCIIE H B KOHTEKCTE CHTYalHii MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYHHHO-CIICACTBCHHBIE CBS3U, CTPOUTH O0BSICHEHUE
n3 1 - 2 TOruYecKux maroB ¢ omopoi Ha 1 - 2 U3y4eHHBIX CBOHCTBA (PH3MUECKHUX SBICHUH, (GU3MUECKIX 3aKOHOB MITH 3aKOHOMEPHOCTEH; pelaTh pacuETHbIE 3a1a4d B 2 - 3 NeCTBHS, HCIIOIB3YS
3aKOHBI M ()OPMYJIBI, CBSI3BIBAIOIINE (HU3MYECKIE BEIMIMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4y 3aMUChIBAaTh KPATKOE YCJIOBUE, BBISIBIATH HEIOCTAaTOK JaHHBIX JUIs PEIICHNS 3a1a41, BEIOUPaTh
3aKOHBI M (POPMYJIBI, HEOOXOIMMBIE JUIs €€ pelIeHNs], IPOBOJUTh PacUEThl M CPAaBHUBATH MOJyYeHHOE 3HaYeHHE (PU3NUECKOH BETMYNHBI C U3BECTHBIMH JTaHHBIMH;

pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PEIIUTh IPU MOMOIIN (U3NYECKUX METOJIOB; HCIIOJIb3Ysl OMMCAHNE HCCISJOBAHUS, BBIIEISATD [IPOBEPSEMOE MPEINOI0KEHNE, OLIEHUBATh IPABUIIBHOCTh
MOps/IKa TIPOBEICHNS UCCIICIOBAHMS, I€TATh BHIBO/BI;

MPOBOJUTH OIBITHI IT0 HAOIIOACHHIO GU3MUECKUX SBICHNH MM (PU3MUECKUX CBOMCTB Te (KalmLIIpHBIE SIBICHNUS, 3aBUCHMOCTD IaBJICHUS BO3[yXa OT €ro 00bEMa, TeMIeparypbl; CKOPOCTH Ipoliecca
OCTbIBaHHﬂ/HanCBaHI/IH IIpU U3JTyUYCHHUHU OT LIBETA H3nyqa}0meﬁ/n0rnoma}omef/i IMTOBEPXHOCTH; CKOPOCTb UCTIAPEHU BOAbI OT TEMIIEPATYPHI )KUAKOCTH U IJIOIIAAN eé IMOBEPXHOCTH, DJICKTPU3aALUA
TeJ U B3aUMOJICHCTBHE IIEKTPHIECKUX 3apsI0B; B3aHMO/ICHCTBHE MOCTOSHHBIX MATHUTOB, BU3YaJIN3alisl MATHUTHBIX MOJIEH MTOCTOSHHBIX MarHUTOB; JECTBUsI MATHUTHOTO MOJISL HAa TPOBOJIHUK C
TOKOM, CBOHCTBA 3JIEKTPOMArHHUTA, CBOMCTBA JIEKTPOJABUraTEN s IIOCTOSIHHOTO TOKA): (hOpMyJIMPOBATH MPOBEPSIEMBbIE PEAIIONOKEHHUS, COOMPATh YCTAHOBKY U3 MPENIOKEHHOTO 000pyI0BaHNUS;
OITKCHIBATh X0/ ONBITA ¥ (OPMYJIUPOBATH BBIBOJIBI;

BBITIOJIHATB MPSIMbIC H3MEPEHHS TeMIIePaTypbl, OTHOCUTENIBHOI BIIAKHOCTH BO3/IyXa, CHIIBI TOKA, HATIPSHKEHHUS C UCHIOJIb30BAHUEM aHAJIOTOBBIX IIPHUOOPOB M TATYMKOB (QU3MYECKUX BEIHYKH;
CpaBHMBATh PE3yJIbTAThl M3MEPEHHUIT C YUETOM 3a1aHHO a0COTIOTHOM MOTPELIHOCTH;

MPOBOJUTE UCCIIEOBAHKUE 3aBUCUMOCTH OHOH (U3HYECKOH BENHYMHBI OT IPYTOil C HCIOIb30BaHUEM MPSMBIX H3MEPEHHUH (3aBUCHMOCTh COTPOTHBIICHHS TPOBOJIHUKA OT €0 JUTHHBI, IO
ONEPEYHOTro CEUCHU U YACIBHOT'O CONPOTUBIICHHUS BEIIECTBA IPOBOJAHNKA; CUJIbI TOKA, UAYIIET0 Y€PE3 IIPOBOAHUK, OT HAIPSIKEHU HA TIPOBOJAHUKE; UCCIIEJOBAHNE ITOCIEA0BATEIIBHOTO U
napajui€jibHOI'oO COC}II/IHeHl/lﬁ l'lpOBO)IHI/IKOB)I IJIAHUPOBATh UCCIICAOBAHUEC, co614paT1> YCTaHOBKY U BBIIIOJIHATH UBMEPEHUS, CIICAYS IPEUIOKECHHOMY IUJIaHY, d)HKCHpOBaTb PE3yIIbTAThI nonyquHoﬁ
3aBUCUMOCTH B BUJIC Ta6.]'l]/l]_l H Fpa(bl/IKOB, J€JIaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCIEIOBAHUA;

IPOBOJIUTH KOCBEHHBIC M3MEPeHNUS (PU3NUECKUX BENUUUH (yAeIbHas TEMI0EMKOCTb BELIECTBA, COIPOTHUBICHHE ITPOBOTHHUKA, Pad0Ta ¥ MOILIIHOCTH JIEKTPUYECKOT0 TOKA): TJIAHUPOBATh U3MEPEHHUS,
CO6I/IpaT]> OKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIICAYA l'lpe}l.]'lO)KeHHOﬁ UHCTPYKINH, U BBIYUCIATH 3HAYECHUE BEJIMYNHBI;

coOJII0AaTh MPaBUJIa TEXHUKU 0€30MacHOCTH IpH padoTe ¢ IabopaTOpHBEIM 000pyIOBaHHUEM;

XapaKTepH30BaTh NPUHIIHIIB! IEHCTBUS N3yIEHHBIX IPHOOPOB U TEXHUYECKUX YCTPONCTB ¢ ONOPOH HA MX ONHCAHUS (B TOM YHCIIE: CHCTEMa OTOIIEHHS IOMOB, THTPOMETp, ITapoBast TypOuHa,



amMIiepMeTp, BOJIBTMETP, CUETUHK dIIEKTPUUCCKOH SHEPTUH, IEKTPOOCBETUTEIIBLHEIE IPUOOPHI, HarpeBaTeIbHEIE IEKTPONPUOOPEI (TIPEMEpEI), HIEKTPUIECKHE TPETOXPAHUTENH; ICKTPOMATrHAUT,
JIEKTPOIBUTATEIb TOCTOSIHHOTO TOKa), HCTIOJB3Ys 3HAHUS O CBOMCTBAX (DM3MYECKHX SBICHUH M HEOOXOIMMBIE (PH3MUecKUe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIC TEXHUUECKHE YCTPONUCTBA U H3MEPHUTEIBHBIE IPHOOPHI IT0 CXeMaM M CXEeMaTUYHBIM PUCYHKaM (3KHJIKOCTHBIN TEPMOMETP, TEPMOC, ICHXPOMETP, THTPOMETP, ABUraTellh
BHYTPEHHETO CrOpPaHUs, JIEKTPOCKOI, PEOCTaT); COCTABISTH CXEMBI DJIEKTPHUUECKUX IIeTel ¢ IT0CIeA0BaTeIbHBIM U MTapalIeIbHEIM COSANHEHHEM 3JIEMEHTOB, Pa3Indasl yCIOBHBIC 0003HAYCHUS
2JIEMEHTOB JICKTPUUECKUX LIEIEH;

HPHUBOAUTH IPUMEPBI/HAXOJUTh HHPOPMALIUIO O MPUMEPaX MPAKTHYECKOr0 UCIIONIb30BaHUS (PH3NUECKUX 3HAHUH B NOBCEIHEBHON KU3HHU UL 00ecrieueHus 0€30IIaCHOCTH IIPH 00palIeHnH ¢
npubopamu

U TeXHUYECKHMH yCTPONUCTBAMH, COXPAHEHHS 30POBbS U COOJIIOIEHUS] HOPM 3KOJIOTHYECKOTO TOBEICHHS B OKpYKaIoOLIel cpese;

OCYILIECTBIIATH MOUCK HH(OpMaLiK GU3NIECKOr0o conepkaHus B CETH VIHTEpHET, Ha OCHOBE MMEIOIUXCS 3HAHUI U MYTEM CpPaBHEHUS AOIIOJHUTENbHBIX HCTOYHUKOB BBIACIATH HHPOPMALIHIO,
KOTOpas SBISIETCS IPOTHBOPEUNBOM MIIH MOXKET OBITh HEOCTOBEPHOM;

HCTIONB30BATh IIPYU BHIIIOTHEHUH yI€OHBIX 3alaHUH HAyIHO-IIOMYIISPHYIO IUTEPaTypy GU3MIECKOTO COAEePKaHuUs, CIIPaBOYHBIE MaTEPHAINbI, PECYPChl ceTH MIHTepHeT; BIageTs npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3oBaHus MHGOPMAIIUHU U3 OJHOI 3HAKOBOH CHCTEMBI B APYTYIO;

co31aBaTh COOCTBEHHBIE MICHMEHHBIE U KpaTKUE YCTHBIE COOOIIeHNs, 00001mas HHGOPMAIHIO U3 HECKOJIIBKHX HCTOYHUKOB (PM3UYECKOTO CO/IEpIKAaHUs, B TOM YHCIIE MyOINIHO IPEICTaBIATh
pe3yNbTaThl HPOSKTHON

WU UCCIIEN0BATEIbCKON IEITeIbHOCTH; IIPH ATOM IPaMOTHO HCIIONb30BaTh N3y4YEeHHBIN MOHATHIHBIN anmapaT Kypca (GU3UKH, COITPOBOKAATH BHICTYIUICHUE IIPE3CHTaIHEH;

IPH BBIIIOJTHEHUH Y4eOHBIX IPOEKTOB U HCCIIEA0BaHUN (HPU3MUECKHUX MIPOLIECCOB paclpeelsITh 0053aHHOCTH B IPYIIIE B COOTBETCTBHH C IIOCTABJICHHBIMH 331a4aMH, CJICIUTH 3a BBITOJHEHUEM IIIaHa
JIEWCTBUI ¥ KOPPEKTUPOBATH €T0, aIeKBaTHO OLIEHUBATh COOCTBEHHBII BKJIaJ B EITEIHHOCTD IPYIIIIBI; BEICTPaNBaTh KOMMYHHKAaTHBHOE B3aUMOCHCTBHE, IPOSIBIISAS TOTOBHOCTh Pa3peliaTh
KOH()JIUKTEL.

9 KIIACC

IMpenmeTHBIE pe3ynbTaThl HAa 6a30BOM YPOBHE JOIDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y O0YJAIONINXCS YMEHHHI:

HCTIONB30BATh TOHATHUS: CHCTEMaA O0TCYETA, MaTepHalIbHAsE TOUKA, TPACKTOPHS, OTHOCHTEIFHOCT MEXaHHMYECKOTO JIBIKEHHS, AeopManus (yrpyras, IIIacTHYecKas), TPeHHE, LIEHTPOCTPEMHTEIBHOES
YCKOpEHHE, HEBECOMOCTb H MePerpy3KH; HEHTP TSHKECTH; aOCOIIOTHO TBEPOE TEIO, IEHTP TSHXKECTH TBEPJOTO TeNa, pABHOBECHE; MEXaHNIECKHe KOIeOaHus M BOJTHBL, 3ByK, HH(PA3BYK U YIbTPa3BYK;
JIEKTPOMAarHUTHBIEC BOJIHBI, IIKAJIA AIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPBI HCITYCKaHHs M IOTJIONIeHHS; albda, 6eTa 1 raMMa-n3ITydeHus], H30TOIIbI, SepHast
JHEPreTHKa;

pa3nuyaTh siBJICHUs (PaBHOMEPHOE U HEpaBHOMEPHOE MPSIMOJIMHEHHOE IBI)KEHNE, PABHOYCKOPEHHOE NMPSIMOJIMHENHHOE IBIDKEHIE, CBOOOHOE Ma/IeHHE TeJl, PABHOMEPHOE JIBHKEHHE [0 OKPYKHOCTH,
B3aHMOJICHCTBHE TEJI, pEaKTHBHOE JBIKEHHE, KoJeOaTeIbHOE IBIKEHIE (3aTyXalolI1e U BEIHYX/ICHHBIE KOJIe0aHHs1), Pe30HAHC, BOJHOBOE JIBIKEHUE, OTPAKEHHUE 3BYKA, IPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPAKEHHUE U NPEIOMIEHNE CBETA, II0JIHOE BHYTPEHHEE OTPa)KCHHE CBETA, PA3JIOJKEHHE OEJIOTro CBETa B CIICKTP M CIIOKEHHE CIICKTPAJIbHBIX L[BETOB, AUCIIEPCHS CBETA,
€CTECTBEHHAs! PaIN0aKTHBHOCTh, BOSHUKHOBEHHE JINHEHYATOr0 CHEKTPa M3JTy4EHHUs) 110 OIMCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, AEMOHCTPHPYIOIINX AaHHOE (HHU3NUECKOe
SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX ((U3NUECKUX SBICHUH B OKPYKAIOIEM MUpE (B TOM 4HCIIe (GPU3MUeCKUe IBICHUS B IIPUPO/IE: MPIINBEI H OTJIMBEI, JBIDKEHHE ITaHeT COTHETHON CUCTEME,
PEaKTHBHOE JABIKEHHE )KUBBIX OPIraHU3MOB, BOCIIPHATHE 3BYKOB )KUBOTHBIMH, 3eMJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO0, [[BETa TeJl, ONITHYECKUE SIBJICHUS B IPUPOJE, OHOIOTHYECKOES
JeficTBHE BHIMMOTO, YIbTPadHOJIETOBOTO U PEHTICHOBCKOTO M3ITy4eHHUH; €CTECTBEHHBIH paOaKTUBHBII ()OH, KOCMUYECKHE JIYUH, PaAHOaKTHBHOE U3JIy4CHHE IPUPOAHBIX MUHEPAIIOB; JeiicTBre
paJanOaKTHBHBIX U3JTyYeHHH Ha OPTraHU3M YeJIOBEKa), IPH 3TOM HEePEBOIUTh MPAKTUYECKYIO 33/1a4y B y4eOHY0, BBIIEIATh CYIIECTBECHHbIC CBOMCTBA/MPU3HAKH (DH3NUECKHUX SBICHHI;

OIMUCHIBATh N3y4YEHHbIE CBOMCTBA TeN U (HU3HUYCCKHE SBICHHS, HCIONB3Ysl QU3MUYESCKUE BENNUUHBI (CPEIHSS 1 MTHOBEHHAsl CKOPOCTD Telia TP HepaBHOMEPHOM JIBHKEHHH, YCKOPEHHUE, IIepeMelleHue,
IyTb, YIJIOBasi CKOPOCTh, CHJIa TPEHHMSI, CHJIa YIPYTOCTH, CHIIA TSHKECTH, YCKOPEHHEe CBOOOIHOTO MaeHHs, BEC Tella, MITYJIbC TeNa, UMITYJIbC CHJIIbI, MEXaHH4ecKasi paboTa U MOIIHOCTb,
HOTEHIIMAbHAsI YHEPTUs Tela, TIOTHATOrO HaJl TOBEPXHOCTHIO 3eMIIM, HOTCHIIMATIbHASI YHEPTUs CXKATOH NPYKMUHBI, KHHETHUECKast SHEPTHs, TOJTHAsi MEXaHU4IecKast SJHEPTUsl, IEPUOJ M 4acToTa
KoJIe0aHHH, JUTHHA BOJIHBL, TPOMKOCTB 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, TOKA3aTeNb MPEIOMIICHHUS CPE/Ibl); ITPU OMTHUCAHUHU MPABHIBHO TPAKTOBATH (PM3UUECKHI CMBICI UCTIOIb3YEMBIX BEJIMYHH,
0003HaYCHUsI U eANHULIBI PU3HUCSCKUX BETMUMH, HAXOAUTH ()OPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (DH3UUCCKYIO BENUUUHY C IPYTUMH BEIMYMHAMHE, CTPOUTH Ipa)Ku M3yUeHHBIX 3aBUCUMOCTEH
(H3UYIECKHUX BEJTMYHH;

XapaKTepu30BaTh CBOWCTBA Tell, pU3HUYECKUE SIBJICHUS U IPOLIECCHI, HCIOJIb3Ys 3aKOH COXPAHEHHS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUSL, IPUHIUI CYHEPIIO3UINH CHJII, TPHUHIMAI OTHOCUTEIBLHOCTH
Tanuutest, 3akoHbl HpIOTOHA, 3aKOH COXPaHEHHMS HMITYJIbCa, 3aKOHBI OTPAYKEHHS U IIPEIOMIICHHUS CBETa, 3aKOHBI COXPAHEHHS 3apsII0BOTO U MACCOBOT'O YHCEI MPH SCPHBIX PEaKIHUX; IPU 3TOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aIHCHIBATH €I'0 MAaTEMAaTHIECKOE BBIPAKEHHE;

OOBSCHATH (PU3NIECKHE IPOIECCH U CBOICTBA TEJI, B TOM YHCIIC U B KOHTEKCTE CUTYallli IIPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIBILITH IPUIHHHO-CIEACTBEHHEIE CBSI3HU, CTPOUTH OOBSICHEHHUE



13 2—3 JOTUYECKUX IIAroB ¢ ONOPOil Ha 2—3 M3YYEHHBIX CBOICTBA (PU3MICCKUX SBICHUH, PH3HMICCKUX 3aKOHOB MM 3aKOHOMEPHOCTEI;

pemarp pacuéTHbIC 3a/1a4d (OTHPAOIIHECS HA CUCTEMY U3 2— 3 ypaBHEHUIT), HCIONB3Ys 3aKOHBI B (HOPMYIIBI, CBSI3bIBAIOIINC (PU3UYCCKIE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3a1a91
3aITUCHIBATh KPATKOE YCIIOBHE, BBISIBIISTH HETOCTAFOIIIE WITH U30BITOYHBIC IAHHBIC, BRIOUPATH 3aKOHBI H ()OPMYJIIBI, HCOOXOTUMEIC JJISl PEIICHUS, IPOBOIUTH PACUETHI M OLICHUBATH PEATUCTHIHOCTD
MTOJYYEHHOTO 3HAYCHUS (PU3MICCKON BETUUNHBI;

pacro3HaBaTh IpOOIEMBbI, KOTOPBIE MOXKHO PEIIUTH P MOMOITH (PU3UUCCKHX METOIOB; HCIONB3Ys ONMCAHKUE HCCIICAOBAHNS, BEIIENATH MPOBEPAEMOE IIPEOTI0KEHHE, OIICHUBATh MPABHIBHOCTh
MOpsAKa IPOBEACHUS UCCIIEIOBAHUs, IEIaTh BHIBObI, HHTEPIPETUPOBATH PE3yIbTaThl HAOMIOAEHHH U OIBITOB;

MPOBOIHUTH OMBITHI 10 HAOTIOACHHUIO (HU3MICCKUX SBICHUI WK GU3HYSCKUX CBOKCTB Tell (M3y4eHre BTOPOro 3akoHa HploToHa, 3aKkOHA COXpaHEeHUs SHEPIHH; 3aBUCUMOCTD MepHo/ia KoieOaHuii
MIPY>KUHHOTO

MAasITHUKA OT Macchl Ipy3a M *KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT aMIUIUTYABI MAJIBIX KOJIEOaHUIT; MPAMOJIMHEHHOE paclipoCTpaHeHHUE CBETa, Pa3iokKeHHe OeJIoro cBeTa

B CIIEKTP; U3yUCHUE CBOMCTB M300paKEHNUS B INIOCKOM 3epKaJie U CBOHCTB H300paKeHHs IPEAMETa B COOMpAIOIIel TNH3E; HAOMIOACHUE CIUIOMIHBIX U IMHEHYATHIX CIIEKTPOB M3IIyYCHUS ):
CaMOCTOSTENBHO COOMPATh YCTAaHOBKY M3 N30BITOYHOTO HAOOpa 000PYIOBAaHUS; OTIMCHIBATH X0/ OIBITA U €T0 PE3yIbTaThl, (OPMYIHPOBATH BEIBOIBI;

MPOBOIUTH MPHU HEOOXOIMMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OTIPENICIIsAs CpeIHEe 3HAUCHHUE H3MEPSIeMOi BETMUMHBI ((DOKYCHOE PacCTOSHIE COOMpAroNIeH INH3bI); 000CHOBBIBATH BBHIOOP criocoba
H3MEPEHHS/U3MEPUTEIBHOTO MPUO0pa;

MPOBOIUTH UCCIICIOBAHHUE 3aBUCHMOCTEH (DU3NUECKHUX BEJIMYMH C UCTIOIH30BAHUEM MPSIMBIX U3MEPCHHUH (3aBHCUMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPSHHOM JIBIDKCHUH 0€3 HaYaIbHOM CKOPOCTH;
nepuo/a KoJicOaHu MaTeMaTHUECKOTO MasiTHUKA OT JTMHBI HUTH; 3aBUCMOCTH YTJIa OTPAXKCHUS CBETA OT YIJia MaJICHHS U yIiia MPETOMIICHUS OT YIjia MaJIeHHs): IIaHUPOBATh HCCIICIOBAHUE,
CaMOCTOSITEIIEHO COOMPATh YCTaHOBKY, (PUKCHPOBATh PE3YNIbTATHI MOJNYYCHHON 3aBUCUMOCTH (DU3UUCCKHUX BEJIMYHMH B BUJC TAONHUI] U TpadUKOB, JeTaTh BEIBOJIBI IO PE3YJIbTATaM HCCIICIOBAHUS;
MPOBOJIUTH KOCBCHHBIC H3MEPEHHS (PU3NICCKUX BETMUYHH (CPETHSISI CKOPOCTh U YCKOPECHHUE Tella P PaBHOYCKOPECHHOM JIBHXKCHUH, YCKOPEHHE CBOOOTHOTO MaICHHS, )KECTKOCTh TPYKHUHBI,

K03 (PUIIMEHT TPEHHUS CKOJIBKEHHS, MEXaHHUECKast padoTa U MOIIHOCTbD, YaCTOTA U MEPUO]] KOJIeOaHNH MaTEMaTHIECKOTO M MPY>KUHHOTO MasiTHUKOB, ONITHYECKAs CHJIa COOMPAIOIICH JINH3BL,
PpaznoaKkTHBHEIN (OH): IUIAHKPOBATh U3MEPEHHUS; COOUPATH SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIONHATH U3MEPEHHS, CICAYs MPEII0KEHHON HHCTPYKIMH; BBIYUCIATh 3HAYCHNE BETUIUHBI
aHAJIM3UPOBATH MOJYUYEHHbIE PE3YIBTATHI C YUETOM 3aJaHHOM MOTPEIIHOCTY U3MEPEHNUH;

COOJIIOAATh MPaBUJIa TEXHUKU 0€30IMacHOCTH IpH paboTe ¢ 1abopaTOpHBIM 000pyIOBAaHHEM;

pa3nvaTh OCHOBHBIC IPU3HAKH U3YUCHHBIX (DU3UUCCKUX MOJICNICH: MaTepHaibHas TOUKa, aOCOIOTHO TBEPIOE TENO, TOUCYHBIH HCTOYHHK CBETA, Y4, TOHKAS JINH3A, TUIAHETapHAs MOJICb aToMa,
HYKJIOHHAasi MOJI€JIb aTOMHOTO S1/Ipa;

XapaKTepPU30BaTh NPUHIUIIBI IEHCTBUS H3YUSHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C ONMOPOM HA MX OMUCAHUA (B TOM YHUCIIE: CIUIOMETP, TATUUKU TIOJIOKEHHUSI, PACCTOSIHUS U YCKOPEHHUS,
paxera, 3X0JI0T, OYKH, IIEPHUCKOII, (poToarmmapaT, ONTHIECKHE CBETOBOJIBI, CIIEKTPOCKOTL, T03UMETp, KaMepa BuibcoHa), HCIONB3ysl 3HaHUS O CBOMCTBAX (PM3MUYECKHUX SBICHUI U HEOOXOINMBIE
(u3nUecKre 3aKOHOMEPHOCTH;

HCTIOJIB30BaTh CXEMbI U CXeMaTHYHbIE PUCYHKH H3yYEHHBIX TEXHIYECKUX YCTPOMCTB, N3MEPUTENBHBIX MTPHOOPOB H TEXHOJIOTHUECKHX MPOIECCOB MPH PEHICHNH YIEOHO-TIPAKTUIECKUX

3aJa4; ONTHYECKUE CXEMBI U IOCTPOEHUS H300paKeHUH B TUIOCKOM 3epKajie U coOMparoIei TnH3e;

TIPUBOJUTH IPUMEPBI/HAXOAUTH HH(OPMALIUIO O TIPEMEPaX IMPAKTHYECKOTO UCTIONB30BaHUS (PH3MYECKUX 3HAHUI B IOBCETHEBHOM KI3HU 11 0OecTiedeHns: 0€301MacHOCTH Py 00paIieHnn ¢
npubopamMu

Y TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3[0POBbS U COOIOICHUST HOPM SKOJIOTHUECKOTO MOBEICHUS B OKPYKAKOIICH Cpesie;

OCYIIECTBIIATH MOUCK HH(POpMAIIHU PU3HMYECKOTO COJCPIKaHNs B CeTH VIHTEpHET, CAaMOCTOSITENEHO (OPMYJIHPYs TOUCKOBBII 3apoC, HAXOUTh MY TH OIPEICICHHS JOCTOBEPHOCTH TOTyYSHHOU
PIH(l)OpMaL[I/II/I Ha OCHOBC MMCHOIIIUXCS 3HaHPlI>’l W JONOJHHUTCIIBHBIX HCTOYHHUKOB,

MCIIOJIb30BaTh MPH BBIIOJHEHNH YUeOHbBIX 3aJaHHi HayYHO-TIOMYJISIPHYIO JIUTEPaTypy (GH3MYECKOT0 COAEpKaHMs, CIIPABOYHbBIC MaTepUalIbL, pecypchl ceTH VIHTepHeT; BiIaaeTh npruéMaMu
KOHCIIEKTUPOBaHHMs TEKCTa, IpeoOpa3oBaHusl HHPOPMALIUH M3 OJHOM 3HAKOBOH CHCTEMBI B IPYTYIO;

CcO31aBaThb COGCTBCHHLIG IIUCBMCHHBIC U yCTHbIe COOGLL[BHI/IH Ha OCHOBE I/lH(l)OpMaLlI/II/I N3 HECKOJIbBKUX UCTOYHUKOB (1)1/131/1‘1601(01"0 couep)xaﬁmi, l'ly6.]'lH'-lHO Hpe}lCTaBJ’IHTb pesyanaTbI l'lpOeKTHOi’I NN
HCCIIETOBATENBCKOMN NIESATEIBHOCTH; IPH 3TOM ITPAMOTHO HCIIOJIb30BATh H3YUEHHBI OHATHHHBIHN alliapar H3y4aeMoro pasjiena GU3uKHA U COPOBOKAATh BEICTYIUICHHE IPE3CHTAIHEH ¢ yIETOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC

Ne
n/n

HaumeHnoBanue pa3nenoB
U TeM MPOrpaMmbl

KoanuyecTBO 4acos

BCEro

KOHTPOJIbHbIE
padoThI

NMPaKTU4ecKue
padoThI

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE PeCypPChI

Pazgen 1. dusuka u eé posn B nosna

HUHM OKPYXKaI0IEero Mupa

1.1.

du3uka — HayKa o mpupoje

2

0

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

1.2.

PusndyeckKre BeJTUYUHBI

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

13

EcTecTBEeHHO- Hay4YHbI! MeTO/,
NMO3HAHUA

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

Hroro no pazneny

6

Paznen 2. IleppoHayasibHbIe CB

€/ICHUA 0 CTPOCHUH BEILIECTBA

2.1.

CTpoeHne BelecTBa

1

0

1

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

(undposbie)



https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

2.2. | ABmxKeHHe v B3aUMO/leliCTBHE 2 |0 0 https://resh.edu.ru/

Hacrud sertecrsa https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

2.3. | ArperaTHbie cocroanmsa | 2 |] 0 https://resh.edu.ru/
pelecrsa https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

Uroro no pazueny 5

Pasnen 3. JlBU>KeHue ¥ B3aUMO/JEeNCTBUE TeJl

3.1. | MexaHn4ecKoe ABHXKeHHE 3 |0 1 https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

3.2. | Unepuus, macca, IVIOTHOCTD 4 |0 0 https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

3.3. | Cuna. Buppl cun 14 |1 0 https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

Hroro mo pazneny 21

PaSHGH 4. JaBieHHe TBEPABIX TeJl, ’KUAKOCTE U ra3oB



https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

4.1.

JaBienue. [lepesaya
JAaBJIeHUs TBEPbIMU TeJIaMH,
JKUAKOCTSMH U ra3aMu

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

4.2.

JlaBJieHMe XU JKOCTH

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

4.3.

ATtMocdepHoe gaBIeHHE

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

4.4,

JelicTBUe XMJKOCTH U rasa Ha
NOrpykKéHHOE B HUX TeJIO

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

Uroro no pazneny

21

Paznen 5. PaGora u momHOCTE. IHEpTUHA

5.1

Pa6oTa ¥ MOLIHOCTh

3

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

5.2.

npOCTbIe MEXaHU3Mbl

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/

https://infourok.ru/
http://school-collection.edu.ru/
5.3. | MexaHu4ecKasi 3Heprus 4 |1 0 https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
Hroro no pazneny: 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO| 68 4 6
YACOB I10 ITPOTPAMME
8 KJIACC
Ne |HammenoBanme pasnenoB u|KoaudecTBo yacoB JJIeKTPOHHbIE (uu¢posbie)
1/ | TeM NporpamMmsl o0pa3oBaTe/ibHbIE PeCYPChI
BCEro KOHTpO.]II)HbIe npaKaneCKne
padoThI padoThI
Pa3,uen 1. TensoBble siBIeHUs
1.1. | CTpoeHue u cBO¥iCTBa BelecTBa 7 1|0 0 https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
1.2. | TenioBble npoueccol 21 |1 2 https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
Hroro mo pazneny 28



https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

Pazgen 2. J/leKTpUYeCcKHe U MarHUTHbIE ABJIEHUA

2.1. | dnekTpuyeckue 3apaapl. 7 https://resh.edu.ru/
3apﬂ)l(el-ll-lble TeJia U UX httDS//WWW vak|aSS ru/
B3auMoJeiicTBue - - -

https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

2.2 | IoCTOsIHHBI 3/1eKTpUYeCKHI TOK 20 https://resh.edu.ru/

https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

2.3. | MarHuTHbI€ SIBJI€HUs 6 https://resh.edu.ru/

https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

2.4, | 3NIeKTPOMarHUTHAA MHAYKIUS 4 https://resh.edu.ru/

https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

Uroro no pazneny 37

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB| 68

I10 ITPOT'PAMME



https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

9 KJIACC

Ne |HammeHoBaHue pasaesioB H

/11 | TeM MPOrpaMMbl

KoaunuecTBO 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

NpaKTHYeCKHe
padoThI

JIEeKTPOHHBIE (uudpossbie)
o0pa3oBaTe/bHbIEe pecypChl

PaSHeH 1. Mexannyeckue siBJIeHus

1.1. | MexaHu4eckoe ABUKECHUE U

CIoOCO0bI ero ONuCaAHuA

10

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

1.2. | BzaumoaeiicrBue Tea

20

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

1.3. |3akoHbI coxpaHeHUst

10

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

Hroro no pazneny

40

Pasnen 2. Mexanunyeckue Kosie6aHus U BOJI

HbI

2.1. | Mexanuuyeckue KoJ1e0aHus

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

2.2.

Mexanuuyeckue BOJHbI. 3BYK

https://resh.edu.ru/

https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

Uroro no pazneny

15

Pa3ﬂeﬂ 3 BJIEKTPOMHI‘HPITHOG nmoJie ¥ 3JIEKTPOMAarHuTHbI€ BOJIHbI

3.1.| DyIeKTpOMAarHUTHOE MOJIe U 6 |0 https://resh.edu.ru/
3J1eKTPOMATrHUTHBIE BOJIHBI https://www.yaklass.ru/

https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

Utoro no pazneny 6

Paznen 4. CeToBbIE AIB/ICHUS

4.1.|3aKoHBI pacnpocTpaHeHusI 6 |0 https://resh.edu.ru/

cBera https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

4.2.| JIu"3bl U ONTHYCCKUE 6 |0 https://resh.edu.ru/

npuoopsI https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

4.3. | Pa3inoxeHue 0eJI0ro CBeTa B 3 |1 https://resh.edu.ru/

CIEKTP https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

Hroro no paszneny 15

Pa3nen 5. KBanroBole siBieHns



https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://infourok.ru/
http://school-collection.edu.ru/

5.1

Hcnyckanue u norJioneHue
CBE€Ta aTOMOM

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

5.2.

CTpoeHne AaTOMHOTI0 s1/ipa

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

5.3.

SlnepHble peakuuu

https://resh.edu.ru/

https://www.yaklass.ru/

https://nsportal.ru/

https://infourok.ru/

http://school-collection.edu.ru/

Hroro no pazneny

17

Paszzen 6. [IoBTOpHUTE/IBHO-06061IAI0LLUIT MOAY/Ib

6.1. | CucremaTu3anus u 9 https://resh.edu.ru/
00001IeHUEe PeIMETHOTO https://www.yaklass.ru/
cojiep:KaHMs U ONbITA Jiesi- https://nsportal.ru/
TeJIbHOCTH, IPHOOPETEHHOT O https://infourok.ru/
NP U3yYeHHH BCEro Kypca http://school-collection.edu.ru/
(puzuxku

Hroro o pazneny 9

OBHIEE KOJIMYECTBO YACOB| 102

I10 ITPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYHEHUKA

7 KJIACC

Odusuka, 7 knacc/Ilepoimkua U.M., BanoB A.U., AkunonepHoe obmectBo «M3parensctBo «IIpocBemenue";

8 KJIACC

Odusnka, 8 knace/Ileppimkuna A.B., O0IIECTBO ¢ OrpaHMYCHHONW OTBETCTBEHHOCTHIO "M31aTebcTBO DK3aMeH;

9 KJIACC
Odusnka 9 kiace/ [lepeimkun A.B., lytauk E.M., 000 «IPODPA»; AO «M3natenscTtBo [IpocBemenne»;

METOINYECKHUE MATEPHUAJIBI IJIS1 YHUTEJIA

7 KJIIACC

Omsuka 7 kinacc. Aunakrnaeckue Matepuansl. ABrop: MapoH A.E., Mapon E.A., M.: [Ipoda, 2015
KoHTponbHBIE 1 camMocToATeNBHBIE PabOTHI IO pu3uKe. 7 kiace, kK yueOHuky A.B. [leppimknna "®usnka 7 kmace" ['pomnesa O.1., M.: Ox3amen, 2016
®msuka 7 kiacc. Tectsl, XanHanoB M.A. . Xannanosa T.A., M.: [Ipoda, 2016

8 KVIACC

Omsuka 8 kiace. Aunakrndeckue Matepuaibl. ABrop: Mapon A.E., Mapon E.A., M.: [Ipoda, 2015
KoHTponbHBIe 1 camMocToATeNBHBIE PabOTHI IO pu3uke. § kiace, Kk yueOHuky A.B. [leprimknna "®uznka 8 kmace" ['pomnesa O.1., M.: Ox3amen, 2016
®dusnka 8 kiacc. Tectsl, XannanoB M.A. . Xannanosa T.A., M.: Jlpoda, 2016

9 KJIACC

Omsnka 9 kiacc. Aunakrnueckue Marepuanbsl. Arop: MapoH A.E., Mapon E.A., M.: llpoda, 2015
KoHTponbHBIe 11 caMocTosTeNsHEIE paboTHI 1o pu3nke. 9 kiace, k yaeOuHuky A.B. Ileprimkuna "®usnka 9 xiacc" I'pomnesa O.1., M.: Ox3amen, 2016
Odusnka 9 kiacc. Tectsl, XannanoB M.A. . Xaunanosa T.A., M.: [lpoda, 2016

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KJIACC

https://resh.edu.ru/
https://www.yaklass.ru/

https://nsportal.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru/

https://infourok.ru/
http://school-collection.edu.ru/
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