2.1.14.
MynununanbHoe 010 1)KeTHOE 00pa30BaTEIBLHOE YUPEKICHUE
"KanTakoBckas cpenssis o0meoOpa3oBaTelIbHAS IIIKOJIa»
MeH3eMHCKOT0 MYHUIIMTIAIBHOTO paiioHa
PecnyOnuku Tatapctan

PABOYAS ITPOTPAMMA
(1D 5325859)
MO ®V3UKE

YpoBeHb 00pa3oBaHus: OCHOBHOE 001Iee 00pa30BaHue



IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHue MPOrpaMMbl HAIPABICHO HA (OPMUPOBAHNE €CTECTBCHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHM3aIHI0 U3ydeHUsl (PU3UKHU HA JEATSIIbHOCTHON OCHOBE. B HEll yUMTHIBAIOTCS BO3MOKHOCTH MPEAMETA
B peasmsanuu TpeboBanuiik ®I'OC OOO K miaHUpyeMbIM JUIYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0yueHus1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMUS.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukun — cucteMoo0pa3yroimuii 115 €CTECTBEHHOHAYUHBIX YY€OHBIX ITPEIMETOB, IOCKOIBKY
¢u3nUecKre 3aKOHbI JIS)KAT B OCHOBE MIPOIIECCOB U SBJICHUN, H3y4aeMbIX XUMHUEH, OM0JIOTHEH, aCTpPOHOMUEH
u ¢pusndeckoit reorpaduein. dusnka — 3TO NpeaAMeT, KOTOPBIN HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpPA, HO U NPEAO0CTaBIISIET HauboJee sicHble 00pa3ibl IPUMEHEHUS HAyYHOTO
METO/a MO3HaHHUs, T.€. Cl10co0a MOoIy4YeHuUs JO0CTOBEpHBIX 3HaHUH o0 mupe. Hakonen, ¢pusuka — 310
IIPEAMET, KOTOPBIM HAPALY C IPYTMMHU €CTECTBEHHOHAYYHBIMH IPEIMETaMHM JTOJKEH JaTh NIKOJIbHUKAM
IpeJCTaBIeHUE 00 YBJIEKATEIbHOCTH HAYYHOT'O UCCIIEI0BaHMS U PAZOCTH CAMOCTOSATEIIBHOTO OTKPBITHS
HOBOT'O 3HAHMSL.

OpxHa U3 TIaBHBIX 337a4 (PU3UIECKOT0 00pPa30BaHUs B CTPYKTYpeE 00IIero oOpa3oBaHus COCTOUT B
(hopMHPOBAaHNY €CTECTBEHHOHAYYHOUW IPaMOTHOCTH M HHTEpECa K HAyKe Y OCHOBHOW MacChl 00y4Jaromuxcs,
KOTOpBIC B JalbHENIIeM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax aesTeabHocTH. Ho He MeHee
BaKHOM 33,[[3‘-16171 SABJIIECTCA BBISIBIICHUE U ITIOAT'OTOBKA TAJIAHTJIMBBIX MOJIOABIX JHO)ICﬁ JJI1 TTPOAOJIPKCHU A
o0pa3oBaHMs U AajbHENIIeH TpodecCHOHATBHON IEATENIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCIIIOBAaHHUI U CO3JJaHUH HOBBIX TeXHOJOTHHA. COTIaCHO MPUHATOMY B MEXKIIYHAPOTHOM COOOIIECTBE
orpeJiesieHu1o0, «EcTecCTBEHHOHAay4Hasi TPAMOTHOCTb — 3TO CIIOCOOHOCTh YeIOBEKa 3aHUMATh aKTUBHYIO
IpaXJAaHCKYIO ITO3UIHIO 10 O6H1€CTBGHHO 3HAYMMBIM BOIIPOCaM, CBA3aHHBIM C €CTCCTBCHHBIMU HAYKaAMH, U
€ro rOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMU UAeIMU. HayuyHO rpaMOTHBIN YeloBEK CTPEMUTCS
Y4acTBOBATh B apryMCHTHPOBAHHOM O6CY)K)ICHI/II/I HpO6J’IeM, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYeT OT HEero CIEeIYIOUMX KOMIIETEHTHOCTEH!:

— HAY4HO O0BACHATH SABJICHUA,
— OIICHUBATh U ITIOHUMATb 0COOEHHOCTHU HAay4YHOI'O UCCJICAOBAHM,
— HHTCPHNPETUPOBATH JAaHHBIC U WCITI0Jb30BaTh HAYYHBIC NOKA3aTCIbCTBA AJId IMOJTYYCHHA BBIBOIOB.

N3yuenue ¢pu3nku ciocoOHO BHECTH pellalonuil BKIaa B GopMHUpOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00Y4YaIOLINXCS.

HEJIM N3YUYEHUSA YYEBHOI'O ITPEIMETA «®PU3UKA»

[enn nzydenus: GpuU3MKA HA ypOBHE OCHOBHOTO 00IIero oopasoBanus onpeneneHsl B Konnenun
npernoiaBaHus yueoHoro npenmera «Pusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peann3yoIxX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrPaMMbl, YTBEpkKAEHHON pemeHrneM Koneruu
MunucrepcTBa npocserienus: Poccuiickoit @eneparyu, npotokoi ot 3 aekadps 2019 r. Ne ITIK-4BH.

[enn nzydeHus: GU3NKU:

— mpHoOpeTeHne HHTepeca U CTPEMIICHHS 00yJaroNINXcs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

— pa3BUTHUE NPECTABICHUN O HAYYHOM METO/I€ MTO3HAaHUS 1 (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PECHUS KaK Pe3yJIbTaTa U3YUCHUs OCHOB CTPOCHHSI MATEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE TIPEACTABICHUH O POIU (HU3UKHU TSl pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayien mpodeccnoHaIbHOM e TeNbHOCTH,
CBSI3aHHOM C (PU3MKOM, ITOATOTOBKA K JAJIbHEHWIIIEMY O0Y4YEHHIO B TOM HallpaBJICHUH.

JlocTrkeHre 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— HpI/IO6peTeHI/Ie 3HaHUH O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MCXAHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMGHPII;'I OIIHCBLIBATH U OOBIACHATH (I)I/ISI/I‘IGCKI/IG SABJICHHA C MCIIOJIb30BAHUECM
IMMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHC MCTOJ0B PCIICHUA HpOCTCfIIHPIX paC‘IéTHHX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOaTh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, JJA0OPaTOPHBIE PAaOOTH U
9KCHEPUMEHTAIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePIKaHMUs, BKIF0Yask HHPOPMAIHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OlleHUBaHUE HHPOPMAIIIH;

— 3HAKOMCTBO €O cepamu npodecCHoHaTbHOMN AESITEIBHOCTH, CBI3aHHBIMU C (U3UKOH, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXKCHUAX q)HSH‘{CCKOfI HAayKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka siBiaseTcs 0053aTebHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
ob1ero oopazoBanus. JlaHHas nporpamma npeycMaTpruBaeT U3ydeHue GU3uKu Ha 6a30BOM ypOBHE B
o0béMe 238 1 3a Tpu rosa o0ydeHus 1o 2 4 B HeZleNto B 7 U 8 Ki1accax M 1o 3 4 B HeJlelto B 9 kiacce.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

7 KJIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
®du3nka — HayKa 0 IPUPOJIe, H3ydaeT PU3NICCKUE SIBICHUS: MEXaHUYECKHE, TETUIOBBIC, JICKTPUICCKUE,
MAarauTHBIC, CBETOBLIC, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3mepenue ¢puzndyeckux BenuunH. @usznueckue npudopsl. [lorpemHocts
n3MepeHuil. MexxyHapoaHas CucTeMa eIMHULL.

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH U3Y4alOT IpUpoy. EcTecTBeHHOHAYYHBIM METO/] TO3HAHMS:
Ha0JI0IeHNe, TIOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT 110 IIPOBEPKE T'MIIOTE3,
o0bsicHeHue HabogaeMoro apieHus. Onrcanue pu3nyeckux sBJICHUHN C TOMOILBIO MOJIENIEH.

JlemoHCcTpanumn
1. MexaHI/ILIGCKI/IC, TCIIJIOBBIC, 3JI€KTpI/I‘-IeCKI/I€, MAarHuTHBIC, CBETOBBIC ABJICHUA.

2. ®usnueckue npruOOPHI ¥ MPOLEAYPa MPSMBIX H3MEPEHUI aHAJIOTOBBIM M IU(PPOBBIM IPUOOPOM.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue EHBI JEICHHUS MIKAJIBI U3MEPUTEIBHOTO TpUdopa.

2. 3mepeHue paccTosiHUM.

3. U3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEll.

5. U3mepenne temneparypsl IpU NOMOIIHU KUAKOCTHOTO TEPMOMETPA U ATUUKA TEMIIEPATYPBHI.

6. [IpoBeaeHme MCCieIOBaHUS 110 TPOBEPKE TUIIOTE3BI: TATbHOCTH MOJETA IIApUKa, MMYIIEHHOTO
TOPU30HTAILHO, TEM O0JIbIIe, YeM OOJIbIIIEe BHICOTA MTyCKa.

Paznes 2. [leppoHayabHbIe CBeIeHUSI O CTPOEHUH BelllecTBa

CrtpoeHue BeniecTBa: aTOMbI U MOJIEKYJIBI, X pa3Mepbl. OTBITHI, T0KA3bIBAIOIINE TUCKPETHOE CTPOEHUE
BemecTBa. OMBITHI, TOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIIECTBA.

JIBrxeHue yacTul BeuiecTBa. CBsA3b CKOPOCTH ABUKEHUS YaCTHI] C TeMreparypoil. bBpoyHoBckoe
nekenue, nuddysus. BzanmoencTBre yacTUIl BEECTBA: MIPUTSHKEHNE U OTTAJIKMBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ta30B, KUIAKOCTEH U TBEPIBIX (KPUCTATIINYECKUX ) TEIL.
B3anmocBsA3b MEX1y CBOMCTBAMM BEILIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX U UX ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSTHUN BOJbI. B3anMOCBS3b MEX Iy CBOWCTBAMH BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIxX
cocTostHUI BoJbl. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

JdemoncTpanuu
1. HaGmronenue OpOYHOBCKOTO JBM)KEHUSI.
2. Habmonenue nuddysum.

3. HaGnronenue siBeHnid, 0OBSICHSIIOMUXCS TPUTSHDKCHUEM HIIH OTTATKUBAHUEM YaCTHIl BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI
1. Ouenka guameTpa aToMa METOJIOM PSAOB (C UCIOIb30BaHUEM (GoTorpaduii).
2. OnbITH O HAOIIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITH 1O OOHAPYKEHHIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TIPHUTSHKCHUSI.

Pasznen 3. /IBuskeHue U B3aUMO/I€iiCTBUU

Mexanunueckoe qBrxeHue. PaBHoMepHOe U HepaBHOMEpHOE ABUKEeHUE. CKOpocTh. CpeHssi CKOPOCTh MPU
HEPaBHOMEPHOM JIBM>KEHHMH. Pacuér myTu 1 BpeMeHH JABUXKEHUS. PABHOMEpHOE 1 HEPAaBHOMEPHOE JIBU-
xenue. Ckopocts. CpeHss CKOPOCTh P HEPABHOMEPHOM JIB)KEHUH. Pacuér myTu 1 BpeMeHU ABUKECHUSI.



SBnenne nHepuuy. 3aKOH WHEPHHUU. B3anMoeiicTBre Ten Kak IpUInHa U3MEHEHHSI CKOPOCTH JIBHKEHUS
Ten. Macca kak Mepa HHEepTHOCTH Tena. [ImoTHOCTh BemecTBa. CBS3b INIOTHOCTH C KOJMYECTBOM MOJIEKYII B
enuHuIEe 00bEMA BENIECTBA.

Cuna xak xapakTepucTHKa B3auMoielcTBus Ten. Cuia ynpyroctu u 3akoH I'yka. MI3mepenue cuisl ¢
MOMOIIIBIO AUHAMOMETpA. SIBJI€HHUE TATOTEeHU U cuia Tsbkectu. Cuita TsbkecTy Ha Apyrux mianerax (MC).

Bec Tena. HeBecomocTs. CrioxkeHue cuil, HalpaBJIeHHbBIX MO0 OJIHOM npsmoi. PaBHoaelicTBytomas cui. Cuna
TpeHus. TpeHue CKOJIBKEeHUs ¥ TpeHue 1okos. Tpenue B npupoae u texauke (MC).

JdemoHcTpauuu

1. HabmoieHue MexaHu4ecKoro JABUKCHUS Tea.

2. U3mepeHune cKopoCcTH NpsIMOJIMHEHHOTO JIBUYKEHUS.

3. HaGnronenue siBieHUs HHEPITUU.

4. HabnroieHrue u3MEeHEHUs1 CKOPOCTH MPH B3aUMOJIEHCTBUU Tell.
5. CpaBHEeHHUE MacC MO B3aUMOJCHCTBHUIO TEJL.

6. CnoxeHue cuJjl, HalpaBJICHHbIX 110 OHON IPSIMOM.

JlaGopaTopHble padoThI U ONBITHI
1. Onpenenenrie CKOPOCTH PABHOMEPHOTO JIBIDKCHMs (IIapuKa B KUIAKOCTH, MOJEIH JIEKTPUUECKOTO
ABTOMOOWJIS U T. II.).

2. Ompenenenue cpeiHel CKOPOCTH CKOJbKEHUS OpycKa WX [IapuKa 110 HAKIOHHOM MIOCKOCTH.
3. Onpezenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHl, IEMOHCTPUPYIOLINE 3aBUCUMOCTH PacTshKeHUS (AeopMaIii) NPYKUHBI OT MPHI0KEHHON
CHUIBI.

5. OHBITBI, ACMOHCTPUPYIOIIHNE 3aBUCUMOCTE CHJIBI TPCHUSA CKOJILXKCHUA OT BECA TCJIa U XapaKTCpa
COINMpHUKACAOIINXCA HOBerHOCTeﬁ.

Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUCHUS J1aBiieHus. [laBieHue raza. 3aBUCUMOCTH JaBJICHUS Ta3a
oT 00séMa, TeMmieparypsl. [lepenaua naBrnenHus TBEPABIMH TEJIaMH, KUAKOCTAMHU U Tazamu. 3akoH [lackamns.
[THeBMaTH4EeCKHE MalTUHBI. 3aBUCUMOCTD JIABJICHUS )KUJIKOCTU OT TITyOMHBI. ['MapocTaTnyeckuii mapaoxc.
CooOuiaromuecs cocybl. [ 'napaBinyeckue MEXaHU3MbI.

ATtmochepa 3emin u atMocepHoe aaBiaeHue. [I[puunHbl CyIecTBOBaHHS BO3AYIIHON 0001049KH 3eMJIH.
OmnbiT Toppuuenu. M3mepenue arMochepHoro gaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO AaBICHUS OT
BBICOTHI HaJl YpoBHEM Mopsl. [Ipubopsl 1t n3MepeHust aTMoc(epHOro JaBIeHHUS.

JlelicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeN0. BeiTankuBaromias (apxume0oBa) cuiia. 3aKoH
Apxumena. [naBanue ten. Bo3ayxornnaBanue.

JdemoHcTpauuu

1. 3aBUCUMOCTD aBJI€HUA ra3a OT TEMIIEPATYPhI.

. [lepenava naBmeHUst )KUIKOCTHIO M Ta30M.

. CooOmraromiuecst CoCy/Ibl.

. 'mapaBnuueckuii mpecc.

. [IposiBnenune necTBust atMOChEpHOTO TaBJICHHUS.

. 3aBUCUMOCTb BBITATKHUBAIOIIECH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa M TUIOTHOCTH JKUIKOCTH.
. PaBeHCTBO BBITAJIKMBAIOIIEN CUJIBI BECY BHITECHEHHOM KHUIKOCTH.
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8. YcioBue miaBaHus TEII: IIaBaHUE HITH MOrpy>KCHUEC TECJI B 3aBUCUMOCTH OT COOTHOLICHUSA IUIOTHOCTEH
TEJ1a U ) KUAKOCTU.

JlabopaTopHbie padoThI U ONBITHI
1. UccrnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie 0T 00bEMa MOrpyKEHHON B )KUJIKOCTh YacTH Tea.



2. OnpeneneHre BoITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHIIbI, IEUCTBYIOIIEH HA TEJIO B JKUAKOCTH, OT MaCChl TEa.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBHITAIKMBAIOIICH CHIIbI, ACHCTBYIOIICH Ha TEJIO B )KUAKOCTH,
0T 00BbEMa OTPY)KEHHOHN B KHUIKOCTh YaCTH TeJIa ¥ OT IJIOTHOCTHU KHUIKOCTH.

5. KonctpyupoBanue apeoMeTpa Uiid KOHCTPYUPOBAHKE JIOJKU U OTIpe/iesieHHe €€ Tpy30MoabEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHepIrus

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBIL: pblYar, 6J0K, HAKJIIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs poiuara. [Ipumenenue
MIpaBWJIa PaBHOBECHUS pblyara K 0JIOKy. «3050Toe mpaBmio» Mexanuku. KI1J[ mpocTeix MEXaHU3MOB.
[TpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanngeckas OHCPIUs. Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. HpeBpaLueHI/Ie OJHOro Buja
MEXaHUYeCKOH OHCPIuu B ,prrOﬁ. 3aKkoH COXpPAaHCHUA SHCPIUHN B MCXAHUKE.

JdemoHcTpauuu
[TprMepbl MPOCTBHIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenennie paboThl CUIIBI TPEHUS ITPH PABHOMEPHOM JIBMKEHUU TeJja M0 TOPU30HTAIBLHOMN
MMOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHS phluara.

3. U3mepenne KIIJI HakIOHHOM MJIOCKOCTH.

4. 3ydeHne 3aKkO0HA COXPAHEHUS MEXaHUYECKOW YHEPTUH.

8 KJIACC

Paznes 1. TensioBble siBJIeHUS

Monenu TBEPAOro, )KUAKOTO M ra3000pa3HOro cocTosHUH BemecTBa. Kpucrannmnueckue 1 amopgHbIe Tema.
OObscHEHNE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPBIX TEJl HA OCHOBE MOJIOXKEHUN MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauyrBaHe U KallWJUIApHBIE siBJIeHUS. TerioBoe paciiupeHue U cxaTHe.

Temmnepatypa. CBsi3b TEMIIEPATYPbI CO CKOPOCTBIO TEIUIOBOTO ABMKEHUS YACTHIL.

Buytpennsis sHeprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHepIruu: Terionepeaya U copeplieHue paboTsl.
Bunsl Temuonepenaun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3IyYEHUE.

KomnuyectBo TemnoTsl. Y aenbHas TEINIOEMKOCTh BellecTBa. TernaooO0MeH U TeI0BOE paBHOBECHE.
VYpaBHeHue TemoBoro 6ananca. [InaBneHre m oTBepAeBaHUE KPUCTAUIMYECKUX BELIECTB. YelbHas
TeruioTa riasienus. [lapoobpazosanue u konaencanus. Mcnapeane (MC). Kunenue. Y aenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYpPbI KUIIEHUS OT aTMoc(epHoro naBieHus. BraxxHocTs Bo3ayxa.

OHeprus TOIUINBA. Y IeJbHas TEIJI0TAa CTOPAHUS.

[Tpuntumner padoTs! TerioBsix Asurateneid. KIIJ[ temmoBoro asurarens. TenaoBbie JBUTATENH U 3aIUTa
okpyxaromeit cpeapl (MC). 3akoH coxpaHeHuUs U MpeBpalleHus YHEPruH B TeIIoBbIX npoueccax (MC).

JdemMoHcTpanuu

1. HaGmonenue OpOYHOBCKOTO JBMXKEHUS

. Habmonenue muddyzum

. Habmronenue sSBieHM I CMauMBaHMSI U KAMAJUTSIPHBIX SBICHUN

. Habnroienue TemnoBoro pacimyupeHus Tes

. I3smeHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMA U HAarPEBAHUU WITH OXJIAXKICHUU
. [IpaBuna uamepeHus TeMneparypsl

. Buzsl Teruonepenaun

o0 N N L AW

. OxytaxkieHune mpy CoBEpIIEHUN pabOThI



9. HarpeBanue nipu coBepuIeHUH paOOTHI BHEITHUMH CUJIAMH
10. CpaBHEHME TEMIIOEMKOCTEN Pa3IMUHbBIX BEILIECTB

11. Habnronenne KumeHus

12 .HaGxnroseHue MocTOsSHCTBA TEMIIEPATyphl IPU TUIABJICHUN
13. Moaenu TEIUIOBBIX ABUTATEIIEN

JlabopaTopHbie padoThl U ONBITHI

1. OnbITHI 1O OOHAPYKEHUIO JEUCTBUS CUII MOJIEKYJIIPHOTO NPUTSHKEHUS

2. OnpITHI MO BbIPAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa

3. OnbITHI 10 HAGIOICHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUIKOCTEH U TBEPBIX TEI

4. OmpenencHre TaBICHHUS BO3IyXa B OAJUIOHE IIMPHUIIA

5. OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JIaBJIEHUS BO3/yXa OT €ro o0béMa U HarpeBaHus WK
OXJIaKCHUS

6. IIpoBepka runoTe3bl TMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TEeMIIEpaTypsl

7. HabnroieHne n3MeHeHusl BHyTPEHHEW SHEPTuy Tejla B pe3ylbTaTe TeIuionepeiauu U padoThl BHEIIHUX
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8. MccnenoBanue siBIeHUS TEIUIOOOMEHA IIPY CMELITMBAHUN XOJIOJAHOM U TOpSYeid BOJIBI

9. Onpenenenye KOJIMYECTBA TEMIIOTHI, OIYYEHHOT'O BOJOM IPU TEIIOOOMEHE C HarpEThIM
METAIINYECKUM LIUIUHAPOM

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA

11. UccnenoBanue mporecca UCapeHUs

12. Onpenenenne OTHOCUTEIBLHON BJIAXKHOCTH BO3/1yXa

13. Onpenenenue yaeabHON TEIJIOTHI TUIABJICHHUS JIbIA

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

DnekTpuzanus Ten. [[Ba pona anexkTpudeckux 3apsaaoB. BzanmonelictBue 3apsbkeHHBIX Tel. 3akoH Kynona
(BaBI/ICI/IMOCTB CHJIBI B3aI/IMOI[€I\/'ICTBI/I5[ 3apPsKCHHBIX TCJI OT BEJIMYWHBI 3apA10B U paCCTOAHUA MCKIY TCJ'IaMI/I).

Dnexrpudeckoe moje. Hanpspk€HHOCTD SJEKTPHUYSCKOTO MO, [IpUHITUI CyTIepITo3nIIng IIEKTPUIESCKIX
moJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenn QJICKTPUYCCKUX 3apsa10B. QHCMCHTapHBIfI 3J'ICKTpI/I‘-IeCKI/II7I 3apsi. CTpOCHI/IC aToMa. HpOBOI{HI/IKI/I
" JUDJICKTPUKH. 3aKoH COXPAaHCHUA JJICKTPHUICCKOIr'0 3apsaa.

DNEeKTpUUECKU TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOTr0 ToKa. VICTOUHMKH TOCTOSIHHOTO TOKA.
JlecTBUSI 2JIEKTPUUECKOT0O TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DIIEKTPUUECKUN TOK B KHAKOCTAX
U rasax.

9J'ICI(TpI/I‘-ICCKa$I OCIIb. Cuna Toka. 3J'ICI(TpI/I‘-ICCKOe HaIMps’KCHUC. COHpOTI/IBJIeHI/IC IMPpOBOAHUKA. YaenpHOE
COIMPOTUBJICHHUEC BEIICCTBA. 3akoH Oma mrst ydacTKa LICTIn. HOCHG}IOB&TGJ’IBHOG " mapajiyiCJIbHOC COCAUHCHUC
IMPOBOIHHKOB.

PaboTa 1 MOLTHOCTH 37EKTPUUECKOro ToKa. 3akoH Jxoyns— JleHma. DnekTpudeckre enu 1 noTpeduTenu
AJIEKTPHUECKON FHEepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTtostHHEIE MarHuThl. B3anmMoaelCTBUE ITIOCTOSHHBIX MArHUTOB. MarHuTHoOE 1oJjie. MarHuTHOE I10J1€
3eMJIu ¥ €ro 3HaueHue AJs xKu3HU Ha 3emuie. OnelT DpcTena. MarHuTHOE 10JIe JIEKTPUYECKOTO TOKA.
[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE. /[elicTBrEe MATHUTHOIO MOJISI HA POBOJAHUK C TOKOM.

DJIEKTPOABUTATEND MTOCTOSSHHOTO TOKA. MICMOIb30BaHME AJIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOopTe.

Omnbrter @apazes. SBnenue snexkrpomarauTHor HHAYKIUU. [IpaBumno Jlenna. Dnexkrporeneparop. CriocoOs
MOJIYYEHUS DJIEKTPUUECKON SIHEPTUH. DIIEKTPOCTAHIIUU Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUH.



JdemoHcTpauuu

1. Dnextpuzanus Tein

JIBa poza JIEKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3apyKEHHBIX TeEll
YCTpOUCTBO U JEHCTBHE 3IIEKTPOCKOIA

DneKTpocTaTH4ecKast HHIYKIUS

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B

[IpoBOIHMKY U AUBIIEKTPUKHU

MonenupoBaHu€e CHIOBBIX JIUHUM 2JIEKTPUUECKOTO MOJISA

e I i

HcTouHMKH MOCTOSHHOTO TOKA

9. [elcTBUA SJIEKTPUUYECKOrO TOKA

10. DnekTpuyecKkuil TOK B KUJIKOCTH

11. I'a30BBIit pa3psg

12. 3mepeHue cuiibl TOKa aMIIepMETPOM

13. M3amepeHue 3JIeKTPUIEeCKOro HANpsKEHUsT BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONpPOTUBIIEHUI

15. B3aumoaelicTBrE TOCTOSTHHBIX MarHUTOB

16. MonenupoBaHue HEBO3ZMOXXHOCTH pa3/Ie/ICHUS MTOTIOCOB MarHuTa
17. MogenupoBaHre MarHUTHBIX TOJIEH MMOCTOSTHHBIX MAarHUTOB

18. OmbIT Opcrena

19. MarauTHoe nozie Toka. DJIEKTPOMarHuT

20. JleficTBME MarHUTHOTO IOJIs1 HA TPOBOJHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKA

22. UccnenoBaHue sIBICHUS DIEKTPOMArHUTHON MHAYKITUH

23. OnsiTel Papanes

24. 3aBUCUMOCTD HaIpaBJICHUsI UHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro BO3HUKHOBEHUS
25. DIeKTpOreHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThI U ONBITHI

1. OnbIThI 10 HAOTIOACHUIO STEKTPU3AIMH TeJ HHIYKIIUEH U MTPU COMPUKOCHOBEHUH

2. UccnenoBanue AeMCTBUSA AIEKTPUUIECKOTO TOJI HA TPOBOIHUKHU U AUDIIEKTPUKHU

3. CoOopxka u mpoBepka pabOThI ANEKTPUIECKON e MOCTOSHHOTO TOKA

4. V3mepeHue u peryJmpoBaHue CUITbI TOKa

5. M3mepeHue U peryiampoBaHue HaPsKEHUS

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYLIETO YEpe3 pe3UCTOP, OT CONPOTUBIICHUS pE3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOPE

7. ONBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPUUECKOTO COMTPOTHUBIICHHS TIPOBOIHUKA OT €T0 JITUHBI,
IJIOLIA/IM MOTIEPEYHOr0 CEUEHHUs U MaTepuaa

8. IlpoBepka mpaBuiia CIOXKEHHS HAIPSKEHUH MTPU MOCIIEJOBATEILHOM COSIMHEHNN ABYX PE3UCTOPOB

9. TlpoBepka nmpaBuia Jjsl CUJIbI TOKA IPU NapajuIeTbHOM COEIMHEHUN PE3UCTOPOB

10. Onpenenenue pabOTHI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP

11. Onpenenenrie MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIICIIEMOI HA PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JTaMIIOUKY, OT HANpPsDKEHUs Ha HEH

13. Onpenenenne KIIJI narpeBarens

14. UccnenoBadre MarHUTHOT'O B3aUMOJEHCTBUA TOCTOSIHHBIX MAarHUTOB

15. VI3yueHne MarHuTHOTO IMOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX 00BEIMHEHUU U pa3IeICHUH

16. UccnenoBanue neicTBUA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY



17. OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTb CUJIbI B3AUMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTta OT
CUJIBI TOKA W HAIlpaBJICHUS TOKA B KATYIIKE

18. 3y4yeHue AecTBUS MAarHUTHOTO MOJISL HA MTPOBOJIHUK C TOKOM

19. KonctpyupoBanue u uzydeHue pabOThl JIEKTPOJBUTATENS

20. Uzmepenne KIIJ anexTpoaBUrarebHOM YCTaHOBKU

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHON UHAYKIIUU: UCCIIEI0BAHNE U3MEHEHUM
3HAUYEHMs ¥ HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUSA

Mexanuueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTh MEXaHUUECKOTO
JIBH>KeHUA. PaBHOMEpHOE MPAMOJIMHENHOE ABUKEHUE. HepaBHOMEPHOE MPSIMOJIMHEWHOE JIBUKEHHUE.
CpenHsisi U MTHOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JIBHKEHUU.

VYckopenue. PaBHoyckopeHHOE npsMoInHeHoe BmkeHne. CBoOoaHoe naaeHue. OnbiTel ['amumes.
PaBHOMepHOE ABHKEHUE IO OKpY)HOCTH. [lepuon u yactora oOpamienus. JInHeiiHas 1 yriioBas CKOPOCTH.
LleHTpOCTpeMUTENBHOE YCKOPEHHE.

[lepssiii 3akoH HetoTona. Bropoii 3akon Hetotona. Tpetuit 3akon Hertotona. [Ipunimn cynepno3unuu
CHIL.

Cwuita ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHUsI CKOJIBXCHUS, CHIIa TPEHUS TTOKOS, IPYTUE BUJIbI
TPCHUSL.

Cuna TSKeCTH M 3aKOH BCEMHUPHOI'O TATOTCHUA. YCKOPGHI/IC CBO6OI[HOFO IIaiCHUA. I[BI/I}KCHI/IG IIJIAHET
BokpyT Connia (MC). [lepBas kocMuueckasi CKOpocTh. HeBeCOMOCTh 1 eperpy3KHu.

PaBHoBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPAOE Tesno. PaBHOBecHe TBEPIOTO TeNa ¢ 3aKPEIEHHOM
OChI0 BpanieHus. MomeHT cuibl. LleHTp TsxecTu.

Nmnynbe Tena. U3Menenue umnynbca. UMnynbe cuiibl. 3aKOH cOXpaHEHUs! UMITylbca. PeakTuBHOE
nsuxenne (MC).

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cuit TsxKecTH, ypyrocTtH, TpeHust CBsi3b SHEPTUU U pabOTHI
[ToTrenumanpHas SHEPTUs TeJa, MOIHATOrO HAJl HOBEPXHOCTHIO 3eMiM. [loTeHIInanbHas sHeprus cxxaTou
npyxuHbl. Kunernueckast sneprus. Teopema 0 KHUHETHUECKON SHEPIHU. 3aKOH COXPAaHEHHUS! MEXaHUYECKOU
SHEPTHH.

JdemoHcTpauuu

Habnronenne MexaHU4ecKoro IBHKEHHS TeJla OTHOCUTENBHO PAa3HbIX T OTCUéTa

CpaBHeHHE MyTeN U TPAEKTOPHUI IBUKEHUS OJJHOTO U TOTO YK€ TEJIa OTHOCUTEIBHO Pa3HBIX TEN OTCUETA
N3mepenne ckopocTH U YCKOPEHUS IPSIMOJIMHEHHOTO IBUKEHUS

HccnenoBanne NMpU3HAKOB PaBHOYCKOPEHHOI'O JABM)KEHHUS

MR

HaGntonenue nBuXeHuUs Tena 1o OKpYKHOCTH
6. HaGmroieHre MexaHn4ecKuX sBJICHUM, TPOUCXOASIINX B cucTeMe oTcuéTa «Tenexxka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH
7. 3aBUCUMOCTBH YCKOPEHHMS Tella OT MacChl Tela U IEUCTBYIOIIEH Ha HETO CUJIbI
8. HabmioneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TeT
9. W3MeHeHue Beca Teja Npu yCKOPEHHOM JBUKEHUH
10.Ilepenaua umnyabsca npy B3aMMOJEHCTBUM TEN
11.IIpeobpa3zoBaHus SHEPTUN TPU B3aUMOJICHCTBUH TE
12.CoxpaHeHue UMITyJIbCca IPU HEYNIPYTOM B3aUMOIEHCTBUN
13.CoxpaneHue UMIynbca Mpu aOCOTIOTHO YIPYTOM B3aMMO/IEH CTBUU
14.HabmoneHre peakTUBHOTO JBMXKEHUS



15.CoxpaneHre MeXaHUYECKOW YHEPTUU TIPU CBOOOIHOM IaJICHUN
16. CoxpaHeHHe MEXaHUUYECKOM SHEPTUU IIPU JBMKEHUM Teja MO JEHCTBUEM NIPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KoHcTpyHnpoBaHue TpakTa /Ui pa3roHa U TAIbHEHIIIEro paBHOMEPHOTO JIBIYKCHHS IIIAPHKA HITH
TEJICHKKHU

2. Ompenenenue cpetHeil CKOPOCTH CKOJIBXCHHUSI OpYCKa WM JIBH)KEHHS IApUKa 110 HAKIIOHHOM
TUIOCKOCTH

3. OmpenereHue yCKOPEHHS Tella TIPU PAaBHOYCKOPEHHOM JIBUKCHHUHU 110 HAKIIOHHOH IJIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayallbHON
CKOpPOCTH

5. TIpoBepka rUmOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JBM)KEHUH 0€3 HA4YaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psiji HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHH OJTMHAKOBBI

6. MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenne Ko3pUITUESHTA TPECHUS CKOJBKCHHUS

8. OmpeneneHue xECTKOCTH MPYKUHBI

9. Omnpenenenre pabOTHI CUJIbI TPEHUS P PABHOMEPHOM JIBUYKEHUU TeJla IO TOPU30HTAIIbHOM
MOBEPXHOCTHU

10.0Omnpenenenre paboThl CHIBI YIPYTrOCTH MPU MOABEME T'py3a C UCIOIH30BAHUEM HETOBUXKHOTO U
MOABUKHOTO OJIOKOB

11.13yueHune 3ak0Ha COXpaHEHUs YHEPTUU

Pa3gen 2. Mexannueckune KoJe0aHUA U BOJTHBI

KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KoeOaHUM: Iepro, 4acToTa, aMIUIUTYAA.
MaremaTrueckuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KoiedaTeaIbHOM JIBUKEHHH.
3aryxaromue konebanus. BeiHy)nennbie kosedanus. Pezonanc. Mexanuueckue BojHbl. CBOMCTBa
MEXaHWUYECKUX BOJH. [Ipo fobHBIE M onepedHble BOIHBIL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJIOM Tele, ceiicmuueckue BoiHbl (MC).

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHa. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

JdemoHcTpauuu

1. HaGmonenue koneGaHuid Tes MO JeHCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH
2. HaGmroienue kose0aHuii rpy3a Ha HUTH U Ha TIPYXXHHE

3. HaGnronenune BEIHYKIEHHBIX KOJIEOaHUN U pe30HaHCca

4. PacripocTtpaHeHue MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKyCTHUYECKHI PE30HAHC

JlabopaTopHbie padoThbl M ONBITHI

1. Onpenenenrie 4acTOTHI U TIEPUO/Ia KOJIeOaHU MaTEMAaTHIECKOTO MasTHIKA

2. OmpenerneHne YacTOThI U IepUoa KoJaeOaHui Mpy>KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Tepro/ia KoieOaHui MOBEIIEHHOT0 K HUTH IPy3a OT JUTMHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH TIEprUoIa KoJeOaHU MPYKUHHOTO MAasITHHKA OT MacChl Tpy3a

5. IIpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHui rpy3a, MOBEIICHHOTO K HUTH, OT MacChl rpy3a 6.
OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIepro/ia KoneOaHui MPYyKUHHOTO MasiTHHKA OT MacChl rpy3a u
JKECTKOCTH TIPYKUHBI

7. U3Mepenne yCKopeHus: CBOOOHOTO TaICHUS

Pa3nen 3. DiieKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJHBI



DNEeKTpOMarHUTHOE MoJj€e. DIEKTPOMarHUTHbIE BOJHBL. CBOKCTBA AJIEKTPOMAarHUTHBIX BOJH [1Ikana
3JIEKTPOMArHUTHBIX BOJIH. VCIIO/Ib30BaHME 2IEKTPOMATHUTHBIX BOJIH JJIs COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JdemoHcTpauuu
1. CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH
2. BolIHOBEIE CBOMCTBA CBETA

JlaGopaTopHble padoThI U ONBITHI

1. I/I3yquI/Ie CBOMCTB QJICKTPOMAarauTHLIX BOJIH C IIOMOIIIBIO MOOMJILHOT'O TCJ'IC(bOHa

Pa3nen 4. CBeToBbIe AIBJICHUSA
JlyueBast monens cBeta. Mctounuku cBera. [Ipsimonuneitnoe pactipoctpanenue cera. 3armenust CoiaHia u

Jlynbl. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.

[Mpenomnenue cBeta. 3akoH npenomicHus cBeta. [lonHoe BHyTpeHHEe oTpakeHue cBera. Mcrnonp3oBanue
IMOJIHOT'O BHYTPCHHETO OTPAXCHUA B OIITUUCCKHUX CBECTOBOAAX.

JIunza. Xop myuedt B tun3e. Ontudeckas cucreMa gotoanmnapara, Mukpockorna u teneckona (MC). I'na3
KaK OITHYECcKasi cucreMa. bin3opyKkocTh U 1abHO30PKOCTb.

Pasnosxxenue 0enoro ceera B CIICKTP. OmnpiTel HetoTona. CrioskeHue CIICKTpPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CB€Ta.

JlemoHCTpanumn
[IpsmonuHeliHOE pacipoCcTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenne n300paXkeHU B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.
[Ipenominenue ceera.

OnTHyeckuii CBETOBOI.
Xon nydeit B cobuparolei JInH3e.
XoJ J1y4ei B paccenBarollen JIMH3E.

® NN kD =

[Tonyuenue n300paskeHU ¢ TOMOIIBIO JIMH3.

9. Ipunnun aeictBus oToarnmapara, MUKPOCKOIIA U TEIECKOTA.
10.Mopens rnasa.

11.Pa3znoxenune 6eoro cBeTa B CIIEKT).

12.HOJ’Iy‘-ICHI/IC Oenoro ceeta IIpH CJIIOKCHUU CBCTA PAa3HLIX IIBETOB.

JlaGopaTopHble padoThI U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH YIJla OTPa)KEHUsI CBETOBOTO JIyda OT yrJjia MajeHHusl.

2. I/ISy‘{CHI/IC XapaKTCPUCTHUK I/1306pa)KCHI/ISI npeaMeTa B IJIOCKOM 3CPKaAJIC.

3. HccnenoBanue 3aBUCUMOCTH yrijia ImpeJIOMJICHUA CBCTOBOI'O Jiy4a OT yTJia MaACHUA Ha 'PAHULC
«BO3AYX—CTCKIIO».

4. Tony4yeHue n300paxxeHMi ¢ TOMOIIBIO COOMPAOIIIEH JIMH3BI
5. Onpenenenne HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI CO OMPAIOIIEH TNH3HI.

6. OTBITHI 10 Pa3IOKEHUIO OENTOTO CBETA B CHEKTP.

7. OnBITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHNUHN Yepe3 [IBETOBbIC (DUIIBTPHI.

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Omnbitel Pe3epdopna u mmanerapruas Mmoaenb atoma. Mogens aroma bopa. Mcnyckanue u morsommeHue
cBera aroMoM. KBaHThI. JIuHeYaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anb(da, 6eta u rammanznydenus. CTpoeHrne aToMHOTo siipa. Hykimonnas mozaens



aTOMHOTO siapa. M30TombI.
PannoaktuBHbIe ipeBpamieHus. [lepros momypacmanga aTOMHBIX siep.
S nepuble peakuuu. 3aKOHBI COXPAHEHHUSI 3apSJ0BOT0 U MACCOBOTO YHCEI. DHEPIHsl CBS3U aTOMHBIX SIJIEP.
CBs13b Macchl ¥ dHeprun. Peakiuu cunTesa u nenenus saep. Mcrounnku sneprun Connna u 38€31 (MC).
Snepnast snepreTuka. JIeicTBUS paaroaKTUBHBIX H3IYYeHUN Ha )uBbIe opranu3Msl (MC).

JdemoHcTpanuu

1. CriekTpbl U3y4E€HUS U MOTJIOMICHUS.

2. CHexTpsl pa3IuyHbIX ra3oB.

3. CnexTp BoaOpoOIa.

4. HabmroeHue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka MOHU3UPYIOMIUX U3ITyYCHHH.

6. Peructparus usiny4eHus NPUPOAHBIX MUHEPATIOB U IPOJIYK TOB.

JlabopaTopHbie padoThl U ONBITHI
1. Habmro1eHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUYEHHUS.

2. UccnenoBaHue TPEKOB: H3MEPEHHE YHEPTUU YACTHIIBI IT0 TOP MO3HOMY IyTH (110 (hoToTrpadusiM).
3. U3mepenne paanoakTHBHOTO OHA.

IoBTOPUTENHLHO-00001IAIOIINI MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOLINI MOYJIb PEIHA3HAYEH JJIsl CHCTEMATHU3aluu U 00001IeHNs IPEAMETHOTO
COZIEp KaHUs M OTBITA IEATEIHLHOCTH, TPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca (PU3UKH, a TAaKXKe IS
noAroToBkU kK OCHOBHOMY TOCYJJapCTBEHHOMY SK3aMeHy o (pu3uke AJis1 00ydyaroluxcsi, BBIOPaBIINX 3TOT
y4eOHBIN MpeIMeT.

[Ipu n3ydeHun JaHHOTO MOAYJISL PEATU3YIOTCA U CUCTEMATH3UPYIOTCS BUBI IEITEILHOCTH, HA OCHOBE
KOTOPBIX 00€CTIeUNBAETCS JOCTUKEHHE MTPEIMETHBIX U METANPEAMETHBIX TUIAHUPYEMBIX PE3YIIbTaTOB
oOy4eHus1, GOpMHUPYETCS ECTECTBEHHO-HAYyUYHAasi TPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJIOB UCCIICIOBAHMS
SIBJICHUH TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSICHATH (DU3NUECKUE SIBJICHHUS, IPUMEHSIS
MOJIyYCHHBIE 3HAHUSA, PELIATh 3a/1a4M, B TOM YHMCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

HpI/IHI_II/IHI/IaJ'ILHO JE€SATEIbHOCTHBIN XapaKTEp JaHHOT'O pa3jcyia pCain3yCTCs 3a CU€T TOT'0, YTO y4UallUuCCAa
BBIITOJHAIOT 3aaHWsA, B KOTOPBIX UM IMPECAJIaAracTcCs:

— Ha OCHOBE TOJIYYCHHBIX 3HAHUH PaCIlO3HABATh M HAYYHO OOBSICHSITH (PU3UUECKUE SIBJICHUS B
OKPY’KaIOIIEeH MPUPOJIC U TOBCETHEBHOMN KU3HU,

— HCIOJIb30BaTh HAYYHBIC METOAbI UCCIICAOBAHUA (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ, B TOM YHUCJIC OJId ITPOBCPKU
THUIIOTE3 U MMOJYUCHUSA TCOPCTUICCKUX BBIBOOOB;

— OOBACHATH HAayY4YHBIC OCHOBBI HanOoee BaXKHBIX )IOCTI/I)K@HI/Iﬁ COBPEMECHHBIX TeXHOHOFHﬁ,
HAIIpuMep, MPakKTUICCKOr0 UCIIOJIB30BAHUA PA3JINYIHBIX HCTOYHHUKOB SHECPTUU Ha OCHOBC 3aKOHA IIPC-
BpalllCHUA U COXpaHCHHUA BCCX U3BCCTHBIX BUIOB SHCPI'UH.

Kaxnas 13 TeM JaHHOTO pa3iena BKIYAET KCIEPUMEHTAIbEHOE UCCIIeI0BaHHe 0000IIa0IEro
xapakTepa. Pa3nen 3aBepiaercs npoBeIeHUEM TUArHOCTUYECKOM U OLIEHOYHOH paboTHI 32 Kypc OCHOBHOM
LIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue yaebHoro npeamera «dusnka» Ha ypoBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs JOKHO
o0ecreunBaTh JOCTH)KEHHE CIICTYIONINX JIMYHOCTHBIX, METAIIPEAMETHBIX M IPEAMETHBIX 00pa30BaTeIbHBIX
PE3YJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe éocnumanue:
— TIPOSIBIIEHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (pr3nuecKol HayKu;
— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSM POCCUICKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u 0yxo6Ho-npascmeennoe 60Cnumanue:

— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B 06CY)KI[CHI/II/I O6HIGCTBCHHO-3H21‘-II/IMI)IX " 3THYCCKHX HpO6HCM,
CBsA3aHHBIX C IMPAKTUYCCKUM IIPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,

— OCO3HAaHUEC BAXKHOCTHU MOPAJIIbHO-OTHYCCKHUX IMPHUHIUIIOB B ACATCIbHOCTH y‘léHOl"O.
Icmemuueckoe eocnumanue:

— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB q)HSquCKOﬁ HAyKH: eé TrapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, TJaKOHUYHOCTH.

HEHHOCI”M HAYYHO20 NO3HAHUA:

— OCO3HAaHME LEHHOCTU (U3NYECKON HaAyKN KaK MOIIHOI'O MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHHA, BAJKHEWUILIEH COCTABIISAIONIEH KYIbTYpPBI;

— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, UHTEPECa K UCCIIEOBATENbCKON JESTEbHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:

— OCO3HAaHME LIEHHOCTHU 0€3011acHOro 00pasa JKU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BaXHOCTH TPaBUJI O€30MAaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM H TEIIJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— ¢(hopMHUPOBAHHOCTH HaBbIKa peQIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y
JIPYroro 4eioBeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHHUU IMPAKTUYCCKUX 3adaY (B paMKax CEMbH, IIKOJIbI, TOPO/Ja, Kpaﬂ)
TEXHOJIOTUYECKOM U COLTMAIbHOM HaITpaBJICHHOCTH, Tp66y}oumx B TOM YHUCJIC 1N (I)I/I3I/I‘-ICCKI/IX 3HaHHI>i;

— HUHTEpec K MPAaKTHUYECKOMY H3YYEHUIO Mpodeccuil, CBSI3aHHBIX C PUIUKOM.
Jkonozuueckoe 6ocnumanue:

— OpHEHTAIUs Ha TpPUMEHEHNEe (PU3UIECKUX 3HAHUN JUTsl pEIIeHUs 3a/1a4 B 00JIaCTH OKPY KaOIIeH
Cpeibl, INIAHUPOBAHUS MOCTYIKOB U OLIEHKU WX BO3MOKHBIX MOCIEICTBUH JJIs1 OKPYKAIOILIEH CPEJIbI;

— OCO3HaHHE TNO0ATHHOTO XapaKTepa IKOJIOTHYECKUX IMPOOJIEM U MyTel UX PEIICHUS.
Aoanmayusa od0yuarouie2oca K U3MEHANUWUMCA YCA08UAM COUUATIbLHOU U RPUPOOHOUL cPedbl:

— TOTPeOHOCTH BO B3aUMOICHCTBUY NPH BBHITIOJHEHUH MCCIIEJOBAHUN U TPOEKTOB (pu3nuecKon
HaIIPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JPYTHX;

— TMOBBILIECHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeSTeIbHOCTD;



— TOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHHM, B TOM YHUCIIe (HOPMYITHPOBAThH HJICH, TTOHSATHS,
TUTIOTE3bl O (U3MYECKUX OOBEKTAX W SIBICHUSIX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 001aCcTH (PU3HKH;
— TUIAHUPOBAHUE CBOETO PA3BUTHUS B MPHOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUMH;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIBI, 00IeCTBAa M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (PM3UYECKUX 3HAHUM;

— OLIEHKA CBOMX JICUCTBUH C yU4ETOM BIIMSHUS HAa OKPYKAIOIIYIO CPEAY, BOSMOXKHBIX TI100aIbHBIX
IOCIIEACTBHUM.
METAINIPEJMETHBIE PE3YJIbTATBI

YHHBepcaﬂbHLIe NMo3HABATeJbHbIE AelicTBUS

ba3zoenie nocuueckue oeiicmeu:
— BBISABJIATH U XapaKTePU30BaTh CYIIECTBEHHbIE MMPU3HAKN OOBEKTOB (SIBICHUIN);
— yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIHN, OCHOBAHHUS JJIsl 000OIIEHNS U CPABHEHUS,

— BBIIBJIATH 3dKOHOMCPHOCTH U ITPOTUBOPCUUA B PACCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6J'IIOI[eHI/I${X,
OTHOCAIIUXCA K (I)I/ISI/I‘ICCKI/IM SABJICHUAM,

— BBIABJIATH NIPUYIUHHO-CICACTBCHHBIC CBA3U IPHU U3YUYCHUU (1)I/I3I/I‘-ICCKI/IX SIBIICHHUI U IMponecCoB;
ACJIaTh BbIBOABI C UCIIOJIb30BAHUEM JCAYKTHUBHBIX U MHAYKTUBHBIX YMO3aKJ'IIO"IeHI/II7I, BBIABHUTI'AaTh
THUITIOTE3bI O B3AMMOCBA3AX (1)I/IBI/IIICCKI/IX BCJINYHMH,

— CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 perieHus yueOHol pu3nueckoil 3aaun (cpaBHEHUE HECKOJIBKUX
BapHUaHTOB PEUICHHUs, BBIOOP HanOoIIee MOAXOISIIETO C YIETOM CaMOCTOSTENILHO BBIIEIIEHHBIX
KpUTEPUEB).

ba3zoevie uccnedosamenvckue oelicmeust:
— HCIIOJIB30BAaTh BOIIPOCHI KAK HCCIIeN0BAaTEIbCKUM HWHCTPYMCHT IIO3HAHUS;

— MNPOBOAUTH IO CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (I)I/ISI/ILIGCKI/II‘/JI
OKCIICPUMCHT, He0O0IbII0e HUCCICIOBAaHUC (I)I/ISI/I‘-IGCKOFO SIBJICHUA,

— OLCHUBATH Ha TPUMCHUMOCTDb U JOCTOBCPHOCTDH I/IH(l)OpMaI_II/IIO, MOJIYYCHHYIO B X0I€ UCCJIICIOBAHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITENHHO (POPMYITHPOBATH 0OOOIIIECHNUS U BHIBOIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

— IMPOrHO3UpPOBATH BO3MOKHOC )lam)Heﬁmee Pa3sBUTHUC (1)I/ISI/ILIQCKI/IX IIpOoIECCOB, a4 TAKIKEC BBIABUI'aTh
MMPECATIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

— TPUMEHSTH PA3IUYHbIE METObI, HHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpe MH(POPMAITUH UITH
JAHHBIX C Y4ETOM NPEASIOKEHHON YueOHOH (PU3NUECKON 3a1auu;

— aHaIM3UpPOBaATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATHh UH(POPMALIHIO PA3TIUYHBIX BUIOB U POpPM
MPE/ICTABIICHHUS;

— CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (JOPMY MpeCTaBICHUS HHPOPMAIUHN U WILTIOCTPUPOBAThH
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOM rpaduKoil U uX KOMOWHAIUSMHU.



YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

— B X0/JIe 00CyXIeHHs yueOHOro MaTepuana, pe3yJibTaToB JIJaOOPaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOTIPOCHI TIO CYIIIECTBY 00CYXTaeMOM TEeMbI M BBICKA3bIBATh UJICH, HAILICJICHHBIE HA pEIICHUE 3a7a9u U
noJiep>KkaHue OaroxenaTeaIbHOCTH OOLICHNUS;

— COIIOCTABJISATh CBOM CYXKJEHHUS C CY)KICHHUSAMH JAPYTHX YYaCTHHKOB JUaora, OOHAPYKHUBATh
pa3iauvue U CXOJCTBO MO3ULIU;

— BBIPaXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

— MyOJIMYHO MPEACTABIATH PE3YIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmuasn deamenpbHOCmMb (COMPYOHUYECMBO):

— MOHHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 WHINBUIYaTIbHOU pabOThl IPU PEIICHUU
KOHKPETHON (PU3UYECKOM MPOOIEMBI;

— MPUHUMATH LEJIH COBMECTHON AESITENIbHOCTU, OPIaHU30BBIBATh ACUCTBUA MO €€ JOCTUKCHHIO:
pacrpenenaTb poyik, 00CyX IaTh IPOLIECCHI U Pe3yabTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOJILKHX JTIOJICH;

— BBIIIOJIHATH CBOKO 4aCTh pa60T1>1, J0CTUTrasA Ka4YCCTBCHHOI'O pE3yJibTaTa 10 CBOCMY HAIIPAaBJICHHUIO U
KOOpAUWHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aHUMOJICHCTBHUS.

YHuBepcanbHbIe peryJIaTHBHbBIE 1eHCTBUSA

Camoopzauusauu;l:

— BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl peIIeHUs] PU3NUECKUX
3HAHUI;

— OPUEHTUPOBATHCS B PA3IIUYHBIX MOAXOAAX MPUHATUS PEelIeHUH (MHAUBUAYAIbHOE, IPUHATHE
pelIeHHs B TpyIIe, IPUHATUE PEIIEHUH IPyIIIoi);

— CaMOCTOSITEIILHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3a]jauu WU IJIaHa UCCIIEI0OBaHMS C
y4ETOM MMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeiaraeMbie
BapUaHTHI PEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIIEHKY CUTYallUU U TpeJyiaraTh IiaH e€ n3MEHEeHHUS;

— OOBSCHATH MPUYHMHBI JOCTHKEHUS (HEJOCTHKECHUS ) PE3yIbTaTOB ACATEIBHOCTH, 1aBaTh OLCHKY
npuoOpeTEHHOMY OIIBITY;

— BHOCHUTDH KOPPCKTUBLI B ACATCIIBHOCTD (B TOM YHCJIC B X0/ BBIIIOJIHCHUA (I)I/I3I/I‘IGCKOI‘O HUCCIICO0BaHUA
WM [IPOEKTA) HAa OCHOBE HOBBIX 00CTOSTENLCTB, H3MEHUBIINXCS CUTYallul, YCTAHOBJIEHHBIX OLIHOOK,
BO3HUKIIIUX TPYAHOCTEH;

— OLCHUBATb COOTBETCTBUC PE3YyJIbTaTa LECJIN U YCIOBUAM.

3M0l(ll0HaJleblﬁ UHmMmesliekm:



— CTaBUTh ce0s HAa MECTO JAPYToro YeloBeKa B X0JI€ CIopa WM AUC KYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

Ipunamue cedsn u opyaux:

— MpHU3HABaTh CBOE MPABO HA OLUIMOKY MpPH pelieHnr (U3NIECKUX 3a/1a4 WK B YTBEPKICHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPAXKATh CHOPMHUPOBAHHOCTD y 00YJAIOIIUXCS
YMEHUU:

— JHCIIOJIB30BAaTh MOHATHS: (U3NIECKHUE M XUMHYECCKHE SBJICHUS; HAOII0IeHUE, SKCIIEPUMEHT, MOIEIb,
THIIOTE3a; €AMHNLBI (PU3NYECKUX BEJIMYHMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, KUIKOE, Ta3000pa3HOE); MEXAHUYECKOE IBIKEHHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHENHOE), TPACKTOPHS, PAaBHOICHCTBYIOIIAs CHII, teopmanus (yrnpyras, miiacTudeckas),
HEBECOMOCTh, COOOLIAIOIINECS COCYbL;

— pasnuyath sBreHus (audQy3us; TemIoBoe IBMKEHNE YaCTHII BEIIECTBA; pABHOMEPHOE TBMKCHUE;
HEPAaBHOMEPHOE JIBM)KECHUE; NHEPLIUS; B3aUMOJEHCTBUE TEJ; PABHOBECUE TBEP/BIX TEJl C 3aKPEIUIEHHON
OCBIO BpallleHHsI; Ilepejaya JaBiIeHus TBEPABIMU TEIaMU, )KUAKOCTIMH U Ta3aMu; atMochepHoe
JaBJICHUE; IUIABaHME TEN; MPEBPALICHUS MEXAHUYECKOM SHEPIruH) MO ONUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMUX JJAHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUDE, B TOM YHUCIIE
(du3nyeckre sIBIEHUS B IPUPOJIE: PUMEPHI JBIXKEHUS ¢ PA3IMYHBIMU CKOPOCTSAMH B )KUBOW U HEXKUBOU
pUpOJIe; AeMCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOI0 AaBJICHUS Ha )KUBON
OpraHM3M; IUIaBaHUE PbIO; phIUary B TEJI€ YEJIOBEKa; IPU 3TOM MEPEBOAUTH IPAKTHUUECKYIO 3aJ1a4y B
y4eOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3NUECKUX SIBIICHHIA;

— OMHCHIBATh U3YUEHHBIEC CBOICTBA TeN M (PU3UYECKHE SIBICHUS, HCTIONb3YS (PU3NUYECKUE BEITUYUHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSDKECTH, BEC Tela, CUJia TPSHUS, TaBJIeHHe (TBEPIOTO Tella, KUIAKOCTH, ra3a), BHITAJIKHWBAIOIIAS CHIIA,
MexXaHu4ecKas padoTa, MOIIHOCTb, MJIEY0 CHUJIbI, MOMEHT CHJIBI, KO (PHUITUEHT MOJIE3HOTO JIEHCTBHS
MEXaHHM3MOB, KHHETUYECKas ¥ MOTEHIHAIbHASL YHEPTHsl); IPU OMMCAHUH MPABUIHHO TPAKTOBAThH (DU3H-
YEeCKHUIl CMBICI UCTIOJIb3YEMBIX BEIHMUWH, NX 0003HAUYCHUS U €AMHUIIB (PU3NYECKUX BETUUNH, HAXOIUTh
(GhOpMYJIBI, CBSI3BIBAIOININE JAHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMHU BETUYUHAMU, CTPOUTD TPaPUKH
M3YYEHHBIX 3aBUCUMOCTEN (PM3MYECKUX BEIIMYUH,

— XapaKTepH30BaTh CBOMCTBA Tell, (PU3NIECKUE SBJIICHUS U MPOIECCHI, UCTIOIB3YS MTPaBUila CIOKEHUS
cuJ (BIOJIB OJTHOM TIpsiMOi), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumeaa, MPaBUiI0 paBHOBECHUS
phraara (6710Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON YHEPTUHU; TIPU ITOM
JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAXKEHUE;

— 00BACHATH (PU3UYECKUE SIBICHUS, MPOIECCHl U CBOICTBAa TEIN, B TOM YHCIIE U B KOHTEKCTE
CUTyallMi IPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUUNHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BbsCHEHHE N3 1—2 JTOrMYeCcKuX MIaroB ¢ ONmopoit Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBJICHHM,
bu3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

— pemiatk pacu€THbIC 3a1a4K B 1—2 1eHCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAOIIIE
¢u3nUecKre BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4M 3alMChIBATh KPATKOE YCIOBHE, MO -



CTaBJISITh (PU3NUECKHE BETUYUHBI B OPMYJIIbI U IPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIE JaHHBIE,
HEOOXOUMBIE JJIs PEIICHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETMYNHBI;

— pacmo3HaBaTh MPOOIEMbI, KOTOPBIE MOXKHO PEIIUTh PU MOMOIIH (PU3UIECKIX METOJIOB; B OIMUCAHUU
HCCJIEIOBAHMSI BBIJCIATDH ITPOBEPSAEMOE MPEAINOIOKEeHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATh
MOJTyYEHHBIN pe3yNbTaT, HAXOIUTh OUIMOKH B XOJI€ OIbITA, JIeJIaTh BBIBOJIBI [10 €T0 PE3YJIbTaTaM;

— MPOBOAUTH OMBITHI 110 HAOTIOJCHHUIO (PU3NYECKUX SABJICHUHN WK (PU3UUYECKUX CBOWUCTB TEI:
(dopMynHpoBaTH MPOBEPSEMBIE IPEINOIOKEHHS, COOMPATh YCTAHOBKY U3 IPEJIOKEHHOTO 000pYA0Ba-
HUSI, 3aIIMCBIBATH XOJI OIBITA ¥ (POPMYITUPOBATH BBHIBOJIBI;

— BBINIOJHSATH MPSMBIC H3MEPEHUS PACCTOSHUS, BpEMEHH, MAaCcChl TeJla, 00bEMa, CHITBI U TEMIIEPATYPHI
C UCIOJIb30BAaHUEM aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB; 3aMKUCHIBATH MOKa3aHUS MPUOOPOB € yUETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— TPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (pU3HUECKON BEIMUUHBI OT IPYToil ¢
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBHXKYILETOCs Tela OT BpEMEHU
JIBYDKEHUS TeJa; CUIIbI TPEHUS CKOJILKEHUS OT Beca Tejla, KayecTBa 00pabOTKU IOBEPXHOCTEH Tl u
HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOIIAAN COIIPUKOCHOBEHUS TEN; CHJIBI YIIPYTOCTH OT YAJIMHEHUS
IPYKUHBI; BEITAJIKUBAIOILEH CUIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tella M OT IUIOTHOCTH KHJIKOCTH, €€
HE3aBUCHMOCTH OT IUNIOTHOCTH T€Jia, OT IIyOMHbI, HA KOTOPYIO MOIPY>KEHO TEJI0; YCIOBUMN IIaBaHUS TE,
yCIIOBU paBHOBECHS pblyara u 0JOKOB); y4acTBOBATh B INIAHUPOBAHUU Y4eOHOIO UCCIIEI0BaHUs, COOU
paTh YCTAHOBKY U BBIIOJIHATh U3MEPEHUS, CIENYs IPEAJIOKEHHOMY IIJIaHy, GUKCUPOBATh PE3YJIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMUYUH B BUJE MPEUIOKEHHBIX TaOJIUI U TpapUKOB, AeTaTh
BBIBOJIBI 110 PE3YyJIbTaTaM HCCIICIOBAHUS;

— M[OPOBOAUTH KOCBCHHLIC U3MCPCHU A (1)I/I3I/I‘ICCKI/IX BCIIMYHH (HJ'IOTHOCTB BCIICCTBA XXUAKOCTH U
TBépI[OFO TCJ1a; CUJIa TPCHUA CKOJIbKCHH A, JaBJICHUEC BO3/1yXad, BhITAJIKUMBArOIIas Cuja, HGfICTByIOHIafl Ha
HOFPY)KéHHOC B XXUJAKOCTB TCJIO, KO3(1)(1)I/II_[I/I€HT MOJIE3HOI'O JEMCTBUS MMPOCTBIX MCX&HI/I3MOB), ClIeaysa
npe):[noxceHHoﬁ HWHCTPYKIUU: IPHU BBIITIOJIHCHUN I/I3MepeHHﬁ CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY
1 BBEIUHCIATH 3HAUCHUE HCKOMOM BCJIIMYMHBI,

— co0roaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JTMHAMOMETP, COOOLIAIOIIMECS COCY/IbI, OapOMeTp, pbluar, NOJBM)KHBIM U HETTOABHKHBIH OJI0K, Ha-
KJIOHHAS IIJIOCKOCTb;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPHOOPOB M TEXHUUECKHUX YCTPOUCTB C OMOPOi
Ha UX ONMHCaHus (B TOM YHCIie: TOAIIMITHUKY, YCTPOMCTBO BOJOIPOBOIA, THIPaBINYECKUI TIpecc,
MaHOMETp, BBICOTOMED, MOPUIHEBOW HACOC, APEOMETP), UCTIOIB3YsI 3HAHUS O CBOMCTBAX (PU3UUECKUX
ABJIEHUN ¥ HEOOXOIUMbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTH HH(POPMAIUIO O IPUMEPAX MPAKTUYECKOTO UCIIOJIb30BAHUS
(bU3UYEeCKUX 3HAHUW B TIOBCEHEBHOM KU3HHU JIJIs1 0OeCIIeueHusT 0€30MacCHOCTH P OOPAIICHUH C
nprOOpaMu U TEXHHYECKHUMHU YCTPOHCTBAMH, COXPAHEHUS 37I0POBbSI U COOIOACHUST HOPM
IKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpee;

— OCYIIECTBIISATH OTOOpP UCTOYHUKOB MHPOpMAIH B ceTh IHTEpHET B COOTBETCTBUHU C 33aJJaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUHM U IIYTEM CPAaBHEHUS PA3JINYHBIX HCTOYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast SIBIISICTCS MPOTHUBOPEUMBON MIIM MOXKET OBITh HEZJOCTOBEPHOM;

— HCIOJIb30BaTh NIPU BHITIOJHEHUH YU€OHBIX 3aJaHUI Hay4YHO-TIOMYJISIPHYIO JTUTEpaTypy (pusndeckoro



CoOJIepKaHus, CIIPaBOYHbIE MaTepHalIbl, pECYpChl ceTH MIHTEepHET; B1ageTh NpuéMamMu KOH-
CIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU U3 OAHOI 3HAKOBOM CUCTEMBI B JPYTYIO;

— CcO037aBaTh COOCTBEHHBIE KPATKHE MUCEMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE 2—3 UCTOYHUKOB
uHpOpMaLUU GU3NYECKOTO COJIEPIKAHMS, B TOM YUCIIE MYOJIUYHO JIENIaTh KPaTKUE COOOIICHUS O
pe3ynbTaTax MPOSKTOB WM YUECOHBIX UCCIICIOBAHMM; IIPU 3TOM TPaMOTHO HCIIOIb30BaTh U3yYEHHBIN
MOHATUHHBIN anmapat Kypca (U3UKH, COIPOBOXKIATh BRICTYILJICHUE TIPE3ECHTAIIUCH;

— TIPH BBIIOJIHEHUH Y4EOHBIX ITPOEKTOB U HCCIIEAOBAHUIN pacIpeieisiTh 00S3aHHOCTH B TPYIINE B
COOTBETCTBUU C MIOCTABJICHHBIMHU 33/1a4aMH, CJIEIUTh 3 BBIIIOJHEHUEM IJIaHA ACHCTBUM, aleKBATHO
OLICHUBATh COOCTBEHHBIH BKJIAJl B ACSITEILHOCTD IPYIIIbl; BEICTPAaUBaTh KOMMYHHUKATUBHOE
B3aUMO/ICVCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHUX.

8 KJIACC

IIpeameTHbIe pe3ynpTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCSI
YMCHMMN:

— HCIIOJIB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYJL,
arperatHbIe COCTOSIHUS BENIECTBA, KPUCTALTNICCKUE U aMOpP(HBIC TeJla, HACBIIICHHBIA U HEHACHI-
LIEHHBIN Map, BIAXXHOCTb BO3/1yXa; TEMIIEPATYpa, BHYTPEHHSS SHEPT s, TEIUIOBOM JABUTATEb;
AJIEMEHTAPHBINA JIEKTPUUYECKHUM 3apsl, SJEKTPUUECKOE TOJIE, IPOBOJIHUKU U TUDJIEKTPUKH, IOCTOSIHHBIN
ANEKTPUYECKUN TOK, MArHUTHOE TOJIE;

— pa3nuuaTh ABJIeHUs (TEIIOBOE pacllipeHue/cikaTue, Tersonepeaaya, TeIoBoe paBHOBECHE,
CMayMBaHUe, KAMWUISPHBIE SBJICHUS, HCIApPEHHUE, KOHJIEHCAlNsl, IIJIaBJIEHUE, KPUCTAIIA3a s
(oTBepaEeBaHKE), KUTICHHE, TEIIoNepeadya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE); IICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsIIOB, IEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKAHHE, B3aUMOICHCTBUE
MarHuTOB, IEWCTBUE MAarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs HHIYKIUS) 110 OIHU-
CaHMIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hHU3HUECKOE
SBJICHUE;

— Ppacrmo3HaBaTh IMPOSBICHHWE M3YUYEHHBIX (DU3MYECKHUX SIBICHHUH B OKPYKAIOIIEM MHpE, B TOM YHCIIe
¢du3nyeckre sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNE U KallWJUIPHBIE SIBJICHUS B IPUPOJE,
KPHUCTAJUTBI B IpHpoJe, n3nydenne ConHIa, 3aMep3aHie BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHne
POCHI, TYyMaHa, UHesl, CHEeTa; dJICKTPUIECKHE SBICHUS B aTMoc(depe, SIIEKTPUIECTBO )KUBBIX OPTaHU3MOB;
MarHuTHOE T1oJIe 3eMJIH, Apei( MO0 COB, POJIb MArHUTHOTO TIOJIS ISl XKU3HU Ha 3eMile, OJISIpHOE CH-
SIHUE; TIPU 3TOM MIEPEBOIUTH MPAKTHUECKYIO 3a/1auy B YU€OHYIO, BBIJCISATh CYIIECTBEHHbIE
CBOWCTBA/MpU3HAKU (PU3NUECKUX SBIICHHIA;

— OMKCHIBATh U3YUEHHBIE CBOICTBA T€T U (PU3UUECKHE SABJICHUS, UCTIONIb3Ys (PU3NYECKUE BEITUYUHBI
(TeMrieparypa, BHYTPEHHSS SHEPTHsl, KOJMYECTBO TEIJIOTHI, YAeIbHas TeIIOEMKOCTh BELIECTBA,
yJleNbHas TEeIJIoTa IJIaBJIEHUs, YelbHas TeIIoTa Mapoodpa3oBanus, yAeabHas TEII0Ta CTOPaHHS
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
IEKTPUYECKUH 3apsifl, CUIIA TOKA, JIEKTPUIECKOE HAMPSIKEHNE, COIIPOTUBIICHUE IIPOBOJIHUKA, YIAEIbHOE
COIPOTHBIIEHUE BEIIECTBA, pa00Ta U MOILTHOCTD AIEKTPUUYECKOTO TOKA); MPU ONMHMCAHUU TPABUIBHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIONB3YEMBIX BETUUNH, 0003HAUEHUS U €AMHUIBI (PU3NYECKIX
BEJIMYMH, HAXOAUTh (hOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYUHY C IPYTUMH BETUYMHAMH,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUS U MTPOLIECCHI, UCIIOIB3YSI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUII CYTIEPIO3UIINH MOJIeH



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa a5 yyacTka Ienu, 3aKoH JKoyis -
JleHua, 3aKOH COXpaHEHUsI PHEPTUH; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— OOBSICHATH (PU3UUECKUE MPOLIECCH] M CBOMCTBA TeJl, B TOM YMCJIE U B KOHTEKCTE CUTYallUil IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BhIABIATh IPUUMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTh 00BsC-HEHUE U3 | -
2 JOrMYECKHUX IIaroB ¢ Onopoi Ha 1 - 2 U3y4eHHBIX CBOWCTBA (PM3UUCCKUX SIBICHHM, (PU3UICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; peraTh pacu€THbIC 3a7a4u B 2 - 3 NeHCTBUSI, UCTIOIb3YS 3aKOHBI U
(GopMyIbl, cBA3bIBaIOIINE (GU3NUECKHE BEIMYUHBL: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M 3allUChIBATh
KpaTKoe YCJIOBHE, BBISIBJIATh HEIOCTATOK JAHHBIX JUIS pEILICHHs 3a/1a4l, BBIOMPATh 3aKOHBI U ()OPMYIIbI,
HEo0XouMble 171 €€ pelIeHus, IPOBOAUT PACcYEThl U CPAaBHUBATh MOJYYCHHOE 3HaYCHUE (PU3NUECKOIT
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMY;

— pacno3HaBaThb HpO6JICMI)I, KOTOPBIC MOKHO PCIIMTDH IIPU ITOMOIIN CI)I/BI/I‘ICCKI/IX MCTOOOB; UCIIOJIB3YA
OIMHUCAHUC UCCIICAOBAHMS, BBIACIIATE HIPOBCPACMOC NMPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTDL ITOPAAKA
IMPOBCACHUA UCCIICAOBAaHUSA, ACJIaTh BbIBOJbI;

— TPOBOJUTH OMBITHI 10 HAOJIIOEHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB TEJ
(KanuJUIIpHbIE SBJICHHS, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ero 00bEMa, TeMIIepaTyphl; CKOPOCTU IPO-
1[ecca OCTHIBaHUS/HArPEBaHMUs TIPU M3IIYUYECHHH OT [[BETA W3JTyYaroIIei/IOTIOMAI0NIel TOBEPXHOCTH;
CKOpOCTb MCIIapEeHUs BOJIbI OT TEMIIEPATYPhI KHUJIKOCTH U IUIOLIAU €€ MOBEPXHOCTH; IIEKTPU3ALUS Te
Y B3aUMO/IEUCTBHE IEKTPUUECKUX 3apAI0B; B3aUMO/IEHCTBUE TIOCTOSIHHBIX MArHUTOB, BU3Yyalu3alus
MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB; IEHCTBHUS MAarHUTHOI'O TOJIsl HA IPOBOAHUK C TOKOM,
CBOICTBa AJIEKTPOMArHuTa, CBOMCTBA JIEKTPOABUraTENs IOCTOSHHOTO TOKa): (OPMYIUPOBATH
poBepsieMble MPEAINONIOKEHUS, COOUPATh YCTAaHOBKY U3 MPEI0KEHHOT0 000py/10BaHNUs; ONUCHIBATh
XOJ1 OTbITa U (POPMYJIUPOBATH BHIBOBL;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBbHON BIAXKHOCTH BO31yXa, CUJIbl TOKA,
HAIIPsSZKCHUS C UCITOJIB30BAHUECM dHAJIOT'OBBIX HpI/I60pOB N JaTYUKOB (1)I/I3I/ILIGCKI/IX BCJIMYUH; CPaBHUBATDH
PE3YyIbTAaThL H3MepeHHI>i C y‘{éTOM 33)13.HH0171 a0COJIFOTHOM MOrPpCIIHOCTH;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3UUECKON BETUYHMHBI OT APYTOM €
UCTIONIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCIMOCTh COIIPOTUBIIEHHUS MPOBOIHUKA OT €r0 JUIUHBI,
IJIOIIAJU TIOIIEPEYHOr0 CEYEHHUS U YIEIBHOIO CONPOTUBIIEHUS BELIECTBA IPOBOIHUKA; CUJIBI TOKA,
UJYIIETO Yepe3 MPOBOIHUK, OT HANIPSKEHUST HAa MPOBOJHUKE; NCCIIEIOBAHUE TTOCIEA0BATEILHOIO U Ta-
paJIeNbHOTO COETUHEHHUH MPOBOIHUKOB): MJIAHUPOBATH MCCIIEA0BaHKUE, COOUPATh YCTAHOBKY U
BBITIOJTHSITh H3MEPEHUS, CIIEYs IPEIIOKCHHOMY TIJIaHy, (PUKCUPOBATh Pe3yIbTaThl MOJyYeHHON
3aBUCHMOCTH B BUJI€ TAOJIHUIl U TpadUKOB, AeJIaTh BEIBOJABI MO PE3yIbTaTaM HCCIEI0BAHUS;

— M[POBOAUTH KOCBCHHLIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCIIMYHH (y,[ICJ'ILHa}I TEINIOEMKOCTh BCIICCTBA,
COIIPOTUBJICHHUC TPOBOJIHHKA, pa60Ta U MOIIHOCTD 3JICKTPHUYCCKOT'O TOKa)I IIaHUPOBATH U3MCPCHU,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY, CICAYS Hpe,[[JIO)KeHHOﬁ HHCTPYKIIMU, U BBIYHUCIIATH
3HAYCHUEC BCIINYUHBI,

— co0oaaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0OBaHUEM;

— XapaKTepU30BaTh MPUHIIMIIBI ICHCTBUS M3YYEHHBIX NPHOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOii
Ha UX ONMCaHUs (B TOM YHCJIE: CUCTEMA OTOIJICHUs JOMOB, TUTPOMETP, NapoBasi TypOMHA, aMIIEPMETP,
BOJIETMETP, CYETUHK IEKTPUUECKON SHEPTUH, SJIEKTPOOCBETHTEIbHBIE TPUOOPHI, HArPEBaTEIbHBIC
AIIEKTPONPUOOPHI (IPUMEPBI), HNEKTPUUECKHE MPEIOXPAHUTEIH; SJIEKTPOMATrHUT, 3JIEKTPOIBUTATEIb
IIOCTOSIHHOT'O TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUN U HEOOXOANMBIE
¢u3nueckre 3aKOHOMEPHOCTH;



— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEb
BHYTPEHHETO CrOPaHusl, JJIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBbI JIEKTPUUECKHX LIETEH ¢
NOCJIEZI0BATENbHBIM U MapalIeIbHbIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS
JJIEMEHTOB JJIEKTPUYECKUX LENEH;

— MPUBOJUTH MPUMEPHI/HAXOUTh HH(POPMAIIHIO O TIPUMEpaX MPAKTUIECKOTO UCIIOJIb30BAHUS
bu3MYECKUX 3HAHWI B OBCETHEBHOM KU3HU ISl 0OecrieueHus: 6€30MacHOCTH Py 00paIieHnu ¢ mpudo-
paMu ¥ TEXHHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHS 3I0POBbS U COONIOACHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

— OCYIIECTBIISATh TMOUCK HWHOpMAIMK (U3HUECKOTO COJEPIKaHUS B CeTH VIHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUN U MyTEM CpaBHEHUS JAOTMOIHUTENbHBIX HCTOUHUKOB BBIICATH HHPOPMAIIHIO,
KOTOpasi SIBJSETCS MPOTUBOPEUUBOI HITM MOXKET ObITh HEIOCTOBEPHOM;

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YUE€OHBIX 33aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy PU3NYECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTEPUAJIBI, pecypchl ceTn VIHTepHeT; BiIageTh npuéMamMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HH(GOPMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHBIE MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIEHUs, 000011ast nH(OpMAIHIO U3
HECKOJIBKUX UCTOYHUKOB (PH3MYECKOTO COJIEPIKAHMS, B TOM YHCIIE TyOIMYHO MPEICTABIATH PE3YIIbTaThI
IIPOEKTHOM WJIM MCCIIEN0BATENBCKON AESATEIbHOCTH; IIPU 3TOM I'PAMOTHO UCIIOJIB30BATh U3Y4YECHHBIN
HNOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOKAATH BBICTYIUICHUE NPE3EHTALNEH;

— IMIpH BBIIIOJIHEHUH Y4EOHBIX TPOEKTOB U HCCIEN0BaHNN (PU3NYECKUX MPOLIECCOB PACIIPENETATh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C ITOCTABJIEHHBIMU 3a/1a4aMH, CJIEIUTh 3a BHIIIOJHEHUEM I1JIaHA
NeMcTBUIM M KOPPEKTHPOBATH €T0, aIeKBATHO OLICHWBATh COOCTBEHHBIN BKIIAJ] B IEATEILHOCTD TPYIIIIbI;
BBICTPanNBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

9 KJIACC

[TpeamerHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXkaTh CYOPMHUPOBAHHOCTD Y 00yHarOIUXCS
YMEHUU:

— HCIOJIB30BaTh MOHATHA: CUCTEMA OTCUETA, MaTEpUalIbHAs TOUKA, TPAEKTOPHS, OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBHKEHUS, nepopmanus (yrnpyras, miiacTU4eckasi), TpeHue, IEeHTPOCTPEMHUTENIbHOE
YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH; LIEHTP TSHKECTH; aOCOIIOTHO TBEPJIOE TEIIO, LIEHTP TAKECTU
TBEP/OrO Tella, paBHOBECHE; MEXaHWYECKUE KOJIeOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, [IKaJIA JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh M JAIIbHO30PKOCTH,
CHEKTPBI UCITYCKAaHUS U NOTJIOIIEHUS; alb(a, 6eTa 1 raMMa-u3Iy4eHus, U30TOIbI, SiFepHast YHEPreTUKa;

— pa3nuyaTh SABJICHUS (PABHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE BUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JIBUKEHUE, CBOOOHOE MaICHHUE TEJ, PABHOMEPHOE JIBHKEHUE TI0
OKPYKHOCTH, B3aUMO/ICHCTBHE TEJl, PEaKTUBHOE JIBIKEHHE, KOoJIeOaTelbHOE IBIKEHHUE (3aTyXalolue 1
BBIHYX/ICHHbIE KOJIeOaHUs), pe30HAHC, BOJHOBOE JIBI)KEHUE, OTPAKEHUE 3BYKA, MPSMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAXKEHUE U MIPEIOMIIEHUE CBETA, [T0JIHOE BHYTPEHHEE OTPAKEHHE CBETA,
paznoskeHue 0eoro cBeTa B CIEKTP U CI0KEHHE CIIEKTPAJIbHBIX [[BETOB, TUCTIEPCHUs CBETA,
€CTECTBEHHAs paIMOaKTUBHOCTb, BO3HUKHOBEHUE JTMHEHYATOr0 CIIEKTPa U3ITYUYEHUs1) TIO OMKUCAHUIO HX
XapaKTEepHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBJICHHUE;

— PpAacmo3HaBaTh IMPOSBICHUE HM3YUYCHHBIX (PU3MUYECKUX SBICHUH B OKpY)KarolleM MUpE (B TOM YHCIIEe
¢du3uUeckre sIBICHUS B IPUPOJIE: MPUIIMBBI U OTIMBBI, IBMKeHUE MaHeT COTHEUYHOW CHCTEMBI,



PEaKTUBHOE JIBM>KCHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMHU, 36MIIETPSICEHHUE,
celicMu4ecKkue BOJIHBI, IIyHaMH, 3XO0, [[BETA TeJl, ONTHYECKHUE SABJICHUS B IPUPOJIE, OMOIOTUYECKOE
JeiicTBUE BUIMMOTO, YIbTPa(pHOIETOBOIO M PEHTTCHOBCKOTO U3ITy4eHHUN; €CTeCTBEHHBIH
pannoaKTUBHBIA (HOH, KOCMUYECKHE JIY4H, PAAMOAKTUBHOE H3IIyUYeHHE TPUPOTHBIX MUHEPAJIOB;
JieicTBUE paJiMOaKTUBHbBIX U3IYyYE€HUI Ha OPraHU3M YeJIOBEKa), IPU 3TOM IEPEBOJUTH TPAKTUYECKYIO
3aJa4y B yUeOHYIO, BBLICTISATH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKY (PU3NUECKHX SIBICHUI;

— OIIMCBIBAaTh U3yYCHHBIC CBOWCTBA TEJ U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PU3MUECKUE BETUUYNHBI
(cpenHsst © MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIepeMelleHue,
IIyTb, yIJIOBasi CKOPOCTh, CUJIa TPEHHUS, CHJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
1aJIeHus], BEC Tejla, UMILYJIbC TeJla, UMITYJIbC CHJIbl, MEXaHWYecKas paboTa U MOIHOCTh, IOTEHIMAJIbHAS
DHEPrus Teja, MOAHITOr0 HaJ/l IOBEPXHOCTHIO 36MJIU, IOTEHI[MAJIbHASL SHEPTHUS CKATOU MPYKUHBI,
KHHETHYECKasi SHEpIHsl, MOJHAsi MEXaHU4ecKasl SHEeprus, epuoj U 4acToTa KojaeOaHui, JJInHa BOJIHBL,
IPOMKOCTb 3ByKa M BbICOTA TOHA, CKOPOCTh CBETA, [10KA3aTe b MPEIOMIIEHHSI CPE/IbI); IPU ONHUCAHUU
IIPABUJIBHO TPAKTOBATh (PU3NUYECKHUII CMBICII UCIIOJIB3YEMBIX BEJIMUNH, 0003HAUEHUS U €IUHULIBI
(bU3UUECKUX BEIUUMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE TAHHYIO (U3NUYECKYIO BETUUUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPa)MKN N3yYCHHBIX 3aBUCUMOCTEH (PU3NUECCKUX BEITMYHH;

— XapaKTCpUu3oBaTb CBOMCTBa TCII, (I)I/I3I/I‘IGCKI/IC SABJICHUA U IPOUECCChI, UCITOJIb3YA 3aKOH COXPAHCHUS
OHCEPIuu, 3aKOH BCCMUPHOT'O TAT'OTCHUS, IPUHIUIT CYIICPIIO3UIIUU CUJI, IPUHIHUII OTHOCUTCIIBHOCTU
Fam/meﬂ, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHUWA UMITYJIbCA, 3aKOHBI OTPAXXCHUA U IIPCIIOMIICHHA CBCTA,
3aKOHbI COXPAaHCHUS 3apsAaA0BOro 1 MaCCOBOI'0 YU CCII ITPH AACPHBIX PCAKIUAX; ITPH 3TOM J1aBaTb
CJIOBCCHYIO (I)OpMyJII/IPOBKy 3dKOHaA U 3alUCBIBATH €0 MATCMATHYCCKOC BBIPAKCHUC,

— 00BACHATH (PU3NYECKUE TPOLECCH M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATh IPUUMHHO-CIIECTBEHHBIE CBSA3U, CTPOUTH 00bsIC-
HEHME U3 2—3 JIOTMUECKHUX I1aroB ¢ ONOpoi Ha 2—3 M3yYEHHbIX CBOWCTBA (PU3NUECKUX SBICHUH,
(GU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiaTh pacyE€THBIE 3a7auu (OMUPAIOIIUECcs HA CUCTeMY U3 2— 3 ypaBHEHHI ), UCTIONB3YS 3aKOHBI U
dbopMyIIBI, CBSI3bIBAIONINE (PU3NYECKHUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a]]a4H 3aMHChIBAThH
KpaTKO€ YCJIOBUE, BBISBIIATH HEJOCTAIONINE WU U30BITOUHBIE JaHHBIC, BEIOUPATh 3aKOHBI U JOPMYIIBI,
HEOOXOUMBIE JJIs PEIICHUs, TPOBOJIUTE PACUETHI M OIEHUBAThH PEATHCTUYHOCTD MOYYEHHOTO
3HA4YCHHS (PU3MUECKON BETMYUHBI;

— pacno3HaBaThb HpO6J’IeMI)I, KOTOPBIE MOKHO PCIINTEL ITPHU ITOMOIITH (1)1/13qu01<1/1>< MCTOAOB; UCIIOJIB3Ys
OIMMCAHUE UCCIICAOBAaHMs, BEIACTIATE IIPOBEPACMOEC MPEATIOJIIOKCHNUE, OLICHUBATD ITPABUJIBHOCTDL ITOpAAKA
IMMPOBEACHUA UCCIICO0BAaHNUA, ACJIaTh BBIBOABI, MHTCPIIPETUPOBATDL PE3YJIBTAThI Ha6HIO)IeHI/II>'I " OIIBITOB,

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABJICHUHN WK (U3HUUECKUX CBOMCTB TN (M3y4YeHUE
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs YHEPTUH; 3aBUCUMOCTb IIeproJia KojeOaHmit
NPYKUHHOTO MasiTHAKa OT MAacChl Tpy3a M JKECTKOCTH TPYKHHBI U HE3aBUCHMOCTD OT aMILTUTY/IbI
MaJIbIX KoJieOaHuil; MPsMOIMHEHHOE paclpoCTpaHEHUE CBETa, pas3JiokeHHe Oeloro caeTa B
CIEKTp; M3Y4YEHUE CBOMCTB M300pa)K€HMs B IJIOCKOM 3€pKalsie M CBOICTB M300pakeHUs NpeIMeTa B
coOuparorieit 1uH3e; HaOIr0IeHUE CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB U3JIYYEHHS): CAMOCTOSITEIBHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HAOOpa 000PYIOBAHMS; OTIMCHIBATH X0/ OMBITA U €T0
pe3yabTaThl, GOPMYIUPOBATH BHIBOKI;

— TPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MIPSIMBIX U3MEPEHHH, ONpeieNss CpeHee 3HaUueHNe
HU3MEpSIeMON BeIMUMHBI (POKYCHOE PacCTOSTHUE COOMparoIel JTMH3bI); 000CHOBBIBATH BBIOOD CIIOc00a
W3MEPEHHS/M3MEPUTEITLHOTO TTPHOOpa;



— TPOBOIUTH UCCICIOBAHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIHYWH C UCIIOJIB30BAHUEM MPSIMBIX
U3MEpEeHHi (3aBUCUMOCTh MYTH OT BPEMEHHU MIPH PaBHOYCKOPEHHOM JIBHXKEHUHU 0e3 HaualbHOU CKO-
pocTu; meproja KojieOaHuii MaTeMaTHIeCKOr0 MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yTJia
OTpa)XEHUsI CBETA OT yIJia MaJeHUs U yIia NPeIoOMIIEHHS OT yIila NaJeHus): IUIaHUPOBaTh UCCIIEN0-
BaHUE, CAMOCTOSATEIHHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3yNIbTAThI MTOJIyY€HHOM 3aBUCUMOCTHU
(buU3HYECKUX BEIMYMH B BHJIC TAOIUI] 1 TPpapUKOB, JeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHMS;

— MPOBOAUTH KOCBEHHbIE U3MepeHUsl (PU3NUECKUX BEJIIMYMH (CPEIHSSI CKOPOCTh U YCKOPEHUE Tela MpU
PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE CBOOOHOTO NMaJCHUs, KECTKOCTh MPYKUHBI, KO3)PHUIIHEHT
TPEHUSI CKOJIBKCHHS, MeXaHWdeckas padoTa M MOIIHOCTB, YaCTOTa U MEePHOJ] KoJeOaHHi
MaTeMaTHYECKOTO U MPY>KUHHOTO MasSTHUKOB, ONITUYECKAsl CHJIa COOMPAIOIIEH JINH3bI, PaTH0AKTUBHBIN
¢oH): mIIaHUPOBATH U3MEPEHHST; COOMPATH IKCIIEPHUMEHTAIFHYIO YCTAHOBKY M BBITIOIHATH U3MEPEHUS,
clenysl MPeAsIOKeHHON HHCTPYKIIMK;, BBIYUCIISATh 3HAYCHUE BETUYUHBI M aHATTU3UPOBATh MOJTyUYEHHBIE
pe3yNbTaThl ¢ Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;

— CoO0IaTh MpaBHUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaToOpHBIM 000pyI0BaHHUEM;

— pasjan4yaTb OCHOBHBLIC ITPU3HAKH U3YUCHHBIX CI)I/IBI/I‘-IGCKI/IX MOI[GJIGI\/JII MarcepurajbHasd TOUKA,
a0COJIFOTHO TBép,Z[OC TCIIO0, TOYCUHBIM UCTOYHUK CBCTA, JIY4, TOHKAs JIMH34, INIAaHCTapHas MOACIIb aTOMaA,
HYKJIOHHast MOZICJIb aTOMHOTO fA1pa;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX HNPUOOPOB M TEXHUUECKUX YCTPOUCTB C ONOPOI
Ha UX ONHCaHus (B TOM YMCIIE: CIIUIOMETP, AJATUYUKHU IOJIO0KEHUS, PACCTOSHUS U YCKOPEHMUSI, paKeTa,
9XO0JIOT, OYKH, IEPUCKOI, (poToanmapar, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Bunbcona), ucnosb3ys 3HaHUS O CBOMCTBaX (PM3UUYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE
3aKOHOMEPHOCTH;

— HCIOJIB30BaTh CXEMbI M CXEMAaTHYHbIE PUCYHKH U3YyYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB M TEXHOJOTUYECKUX MTPOLIECCOB MPHU PELIEHUH y4eOHO-TTPaKTUYECKUX 33/1a4;
ONTUYECKHE CXEMBI JJIs IOCTPOEHUS U300pakeHUH B IIJIOCKOM 3€pKajle U COOMparolleH JINH3E;

— MPUBOJUTH NPUMEPHI/HAXOIUTh UH(POPMALIHIO O IPUMEPaX MPAKTUYECKOTO UCIIOJIb30BAHUS
(bU3HYECKUX 3HAaHUN B MIOBCETHEBHOM KU3HH JIJIs1 o0ecrieueHns 0€301acHOCTH TP 00paIieHuu ¢ mpuodo-
paMy U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUsS 3I0POBBS M COOIIOECHUS HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

— OCYIIECTBJISITh MOUCK MH(GOPMAITUU HU3HIECKOTO COJIepKaHus B ceTu VIHTepHET, CaMOCTOSATEITHLHO
bopMyIUPYS MMOMCKOBBIN 3aMPOC, HAXOUThH yTH OMPEAEIICHUS TOCTOBEPHOCTH TTOJTYICHHOM
nH(pOpMaIIMK Ha OCHOBE UMEIOIINUXCS 3HAHUI U JIOTIOJIHUTEIHHBIX HCTOYHUKOB;

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YUE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3HUECKOTO
COJIepKaHus, CIPaBOYHbIE MaTEPHAJIbI, pecypchl ceTn IHTepHeT; BIaaeTh NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HH(DOPMALIUK U3 OJHOM 3HAKOBOM CHCTEMBI B APYTYIO;

— CO31aBaThb COGCTBGHHBIG IINCBMCHHBIC U yCTHI:Ie COOGH.[CHI/ISI Ha OCHOBC I/IH(bOpMaI_[I/II/I n3
HECKOJBKMX UCTOYHUKOB (PU3UUECKOTO COJIEPKaHUs, MyOTMYHO MIPEACTABIISTH PE3yabTaThl MPOSKTHON
WJIM UCCIIEIOBATENIbCKOM JEATEIbHOCTH; IIPH TOM TPAMOTHO MCIOJIb30BATh U3YYEHHbBIN MOHSITUHHBIN
anmapar u3y4aeMoro pasneia (pU3uKH U CONPOBOXKAATH BEICTYIUICHHE MTPE3EHTANEH C YIETOM
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIACC

No
n/n

HaumeHoBaHue pa3e/ioB H TeM NPOrPaMMbl

KoaunvectBo yacon

BCEro KOHTPOJIbHbIE paGOTLI

NMPaKTHYeCKHe PadoThI

JeKkTpoHHbIe (LU(PPOBBIE) 00pa3oBaTebHbIe PeCyPChI

Pasnen 1. ®du3nka u e€ poJib B MO3HAHMM OKPYKAIOLIEro MHpa

1.1. | ®m3uka — Hayka o mpupoje 2 https://resh.edu.ru/subject/lesson/2603/start/

1.2. | ®u3nueckue BeTHYMHBI 2 1 https://resh.edu.ru/subject/lesson/2602/start/

1.3. | EcrecTBeHHO- HAYYHBIil METO] IO3HAHUS 2 1 https://resh.edu.ru/subject/lesson/1526/start/

Uroro no pazaeny 6

Paznen 2. [lepBoHayajbHbIe CBECHUS 0 CTPOEHHH BelllecTBa

2.1. | CtpoeHue BenecTBa 2 1 https://resh.edu.ru/subject/lesson/1533/start/

2.2. | JiBm:kenne U B3aHMOJIeHCTBHE YACTHI BElIECTBA 2 https://resh.edu.ru/subject/lesson/1534/start/

2.3. | ArperaTHble COCTOSIHHsI BeLIECTBA 1 https://resh.edu.ru/subject/lesson/1532/start/

HWroro no pazaeny 5

Pazznen 3. IBuskeHne u B3auMojieicTBHE TeJl

3.1. | Mexanuueckoe JBH/KEHHE 4 https://resh.edu.ru/subject/lesson/1488/start/

3.2. | Anepuus, Macca, IIIOTHOCTH 5 1 2 https://resh.edu.ru/subject/lesson/1525/start/
https://resh.edu.ru/subject/lesson/1531/start/
https://resh.edu.ru/subject/lesson/2601/start/
https://resh.edu.ru/subject/lesson/2974/start/

3.3. | Cuna. Buasl cua 12 1 2 https://resh.edu.ru/subject/lesson/2756/start/
https://resh.edu.ru/subject/lesson/2973/start/
https://resh.edu.ru/subject/lesson/2600/start/
https://resh.edu.ru/subject/lesson/2599/start/
https://resh.edu.ru/subject/lesson/1536/start/
https://resh.edu.ru/subject/lesson/2972/start/

Hroro no paszzeny 21

Pasnen 4. JlaBieHue TBEPABIX TeJI, ;KUAKOCTEH M ra3oB

4.1. | daBnenue. [lepenaua 1aBiaeHust TBEPABLIMH TeJIAMH, ;KUIKOCTSIMH H ra3aMu 5 https://resh.edu.ru/subject/lesson/2971/start/

4.2. | JaBiieHue ;KAIKOCTH 3 https://resh.edu.ru/subject/lesson/2598/start/
https://resh.edu.ru/subject/lesson/1537/start/
https://resh.edu.ru/subject/lesson/1538/start/
https://resh.edu.ru/subject/lesson/2970/start/

4.3. | ATMocdepHoe 1aBiienne 4 https://resh.edu.ru/subject/lesson/1535/start/
https://resh.edu.ru/subject/lesson/2969/




4.4. | JleiicTBHE )KMIKOCTH M ra3a HA NOTPYKEHHOE B HUX TeJI0 9 1 2 https://resh.edu.ru/subject/lesson/2968/
https://resh.edu.ru/subject/lesson/2967/
https://resh.edu.ru/subject/lesson/2966/

Uroro no pazaeny 21

Paznen 5. PaGoTa H MOIHOCTH. JHEPrusi

5.1. | PaGorta u MOIHOCTD 2 https://resh.edu.ru/subject/lesson/2965/

5.2. | IlpocThbie MeXaHU3MBI 6 1 2 https://resh.edu.ru/subject/lesson/2963/
https://resh.edu.ru/subject/lesson/2962/
https://resh.edu.ru/subject/lesson/2596/

5.3. | Mexanuueckasi YHeprus 4 1 https://resh.edu.ru/subject/lesson/2597/

Hroro no paszaeny: 12

PesepBHOe BpeMst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 11

8 KJIACC
Ne HaumeHoBaHHe pa3jeoB H TeM NPOrPAMMbI KoanuectBo yacos JeKTpoHHbIE (LU POBbIE) 00pa3oBaTeIbHbIE PeCypehl
n/n
BCero KOHTPOJIbHbIE paﬁOTbl MpaKTHY€eCKHe paGOTLl

Pasgein 1. TemnoBble siBJaeHUsS

1.1. | Crpoenne u cBoiicTBa BeniecTsa 7 https://resh.edu.ru/subject/lesson/2595/

1.2. | TenaoBsie npoueccobl 21 2 3 https://resh.edu.ru/subject/lesson/2594/
https://resh.edu.ru/subject/lesson/2989/
https://resh.edu.ru/subject/lesson/2988/
https://resh.edu.ru/subject/lesson/2987/
https://resh.edu.ru/subject/lesson/1539/
https://resh.edu.ru/subject/lesson/2986/
https://resh.edu.ru/subject/lesson/2985/
https://resh.edu.ru/subject/lesson/2984/
https://resh.edu.ru/subject/lesson/2593/

Hroro no pazaeny 28

Pasaen 2. 3neKTpnqec1me W MAarHUTHbIC SIBJICHUA

2.1. | DnexTpuueckue 3apsabl. 3apsKeHHbIE TeJa U UX B3aUMOo/IeiicTBHe 7 https://resh.edu.ru/subject/lesson/2983/
https://resh.edu.ru/subject/lesson/1540/
https://resh.edu.ru/subject/lesson/2592/




2.2. | IoCTOSIHHBII YTIEKTPUYECKHI TOK 20 5 https://resh.edu.ru/subject/lesson/2591/
https://resh.edu.ru/subject/lesson/2982/
https://resh.edu.ru/subject/lesson/3126/
https://resh.edu.ru/subject/lesson/2590/
https://resh.edu.ru/subject/lesson/2590/
https://resh.edu.ru/subject/lesson/2589/
https://resh.edu.ru/subject/lesson/2980/
https://resh.edu.ru/subject/lesson/3246/
https://resh.edu.ru/subject/lesson/2588/
https://resh.edu.ru/subject/lesson/2979/

2.3. | MaruuTHble sIBJIeHUs 6 2 https://resh.edu.ru/subject/lesson/2978/
https://resh.edu.ru/subject/lesson/1541/
https://resh.edu.ru/subject/lesson/2587/

2.4. | DAeKTPOMArHHTHAsT WHAYKLHUS 4 1 https://resh.edu.ru/subject/lesson/3012/
https://resh.edu.ru/subject/lesson/3132/
https://resh.edu.ru/subject/lesson/3011/

Hroro no pasueny 37

PesepBHOe BpeMmst 3

OBIIEE KOJMYECTBO YACOB I10 I[TPOTPAMME 68 11

9 KUIACC
Ne | HaumeHoBaHue pa3aesioB M TeM NPOrpaMMbl KoauuecTBo yacon JnekTpoHHBIE (LU(PPOBHIE) 0Gpa3oBaTeIbLHbIE
n/n pecypcenl
BCEro | KOHTPOJIbLHbIE NpaKTHYeCKUue
pa6oTnbl padoThI

Pasgen 1. Mexann4yeckue siBJIeHUS

1.1. | Mexanu4eckoe IBHKEHHE H CIIOCOODI €ro ONUCAHHS 13 1 1 https://resh.edu.ru/subject/lesson/3127/
https://resh.edu.ru/subject/lesson/3128/
https://resh.edu.ru/subject/lesson/2977/
https://resh.edu.ru/subject/lesson/3129/

1.2. | BzaumopeiicTBue Tex 17 1 1 https://resh.edu.ru/subject/lesson/2976/

https://resh.edu.ru/subject/lesson/1542/
https://resh.edu.ru/subject/lesson/2975/
https://resh.edu.ru/subject/lesson/3025/
https://resh.edu.ru/subject/lesson/1530/
https://resh.edu.ru/subject/lesson/2586/

1.3. | 3akoHbI coxpaHeHus 10 1 https://resh.edu.ru/subject/lesson/3022/

Uroro no pazneny 40

Pasgen 2. Mexannuyeckne KoJie0aHusi 4 BOJHbBI

2.1. | Mexanunueckue KoJ1e6aHus 7 1 https://resh.edu.ru/subject/lesson/3020/

https://resh.edu.ru/subject/lesson/3019/
https://resh.edu.ru/subject/lesson/3018/




2.2. | MexaHu4ecKue BOJIHBI. 3BYK 8 https://resh.edu.ru/subject/lesson/3017/
https://resh.edu.ru/subject/lesson/2585/
https://resh.edu.ru/subject/lesson/3016/
https://resh.edu.ru/subject/lesson/3014/

Uroro no pazaeny 15

Pa3;[en 3. 3J’leKTp0MaFHI/lTHOQ 10J1¢€ U 3JICKTPOMArHUTHBIC BOJIHBI

3.1. | DneKTpOMAarHUTHOE N0JIe H 3TeKTPOMATHUTHBIE BOJTHBI 6 1 https://resh.edu.ru/subject/lesson/3011/
https://resh.edu.ru/subject/lesson/3010/
https://resh.edu.ru/subject/lesson/3009/
https://resh.edu.ru/subject/lesson/3008/
https://resh.edu.ru/subject/lesson/2584/

Hroro no pazzpeny 6

Pasnen 4. CBeroBble siBIEHUS

4.1. | 3aKkoHbBI pacnpocTpaHeHus CBeTa 6 2 https://resh.edu.ru/subject/lesson/3007/
https://resh.edu.ru/subject/lesson/1543/
https://resh.edu.ru/subject/lesson/3006/
https://resh.edu.ru/subject/lesson/3005/

4.2. | JInH3bI ¥ ONTHYECKHE TPHGOPDI 6 2 https://resh.edu.ru/subject/lesson/3004/
https://resh.edu.ru/subject/lesson/3003/
https://resh.edu.ru/subject/lesson/3001/
https://resh.edu.ru/subject/lesson/3002/

4.3. | Pa3ioxeHue 6eJ10ro cBeTa B CleKTp 3 1 https://resh.edu.ru/subject/lesson/3000/
https://resh.edu.ru/subject/lesson/2583/
https://resh.edu.ru/subject/lesson/2999/
https://resh.edu.ru/subject/lesson/2582/
https://resh.edu.ru/subject/lesson/2581/

Hroro no pazaeny 15

Pasgen 5. KBaHTOBBIE SIBJICHHS

5.1. | Mcnyckanue u MOTJIOIEHHE CBETA ATOMOM 4 1 https://resh.edu.ru/subject/lesson/2997/
https://resh.edu.ru/subject/lesson/2996/
https://resh.edu.ru/subject/lesson/2995/

5.2. | CTpoenne aTOMHOrO siipa 6 1 https://resh.edu.ru/subject/lesson/2990/

5.3. | SInepHble peakuuu 7 1 https://resh.edu.ru/subject/lesson/1544/
https://resh.edu.ru/subject/lesson/2994/

Hroro no pasueny 17

Pasnen 6. [loBTOpHTEILHO-0000 LIAKOIMIT MOYJIb

6.1. | CucremaTn3anusi ¥ 06001IeHHE PEIMETHOTO COJXEPKAHUS H ONbITA A TEILHOCTH, PHOOPETEHHOT0 IIPH H3YYeHUH 9

Bcero Kypca Gpusuku
Hroro o pasaeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 12




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

7 KJIACC

®dusuka, 7 kiacce/Ilepeimkun A.B., OO0 «IPODA»; AO «M3narensctBo [IpocBemenney;

BBenure cBoil BapuaHT:

8 KJIACC

®dusuka 8 kimacc/Ileppimkuna A.B., OO0 «/IPODA»; AO «M3narensctBo [IpocBemieHue;

BBenure cBoil BapuaHT:

9 KUJIACC

®wusuka 9 knace/ [eppimkun A.B., 'ytauk E.M., OO0 «IPO®A»; AO «M3aarensctBo [IpocBeienuey;

Beeaute cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

7 KJIACC

I'pomuena O. . KontpomnbsHbie U camocTosiTeNbHbIE paboThl 1o pusuke. 7 knacc. -M.: U3a. "Dk3amen'
I'oposa U. B. ®usuka. 7 knacc. Kontpoabsabie padotsl.- M.: "Unremnexkr-Lentp”
®wunonosny H. B. @usuka. 7 k1. Metoaudeckoe nocoodwme.- M.: [Ipoda

8 KJIACC

YebartapeBa A.B. Tectsl no ¢usuke. 8 kiacc. - M.: U3a. "Dx3amen"

neix H. C. I[loypounsie pa3pabotku no ¢usuke. § kinace. - M.: BAKO

I'pomuena O. U. KontposnbHble 1 camocTosiTeNbHbIE paboThl 1o pusuke. 8 kiacc. -M.: U3z, "Ok3amen'
I'ogosa U. B. ®usuka. 8 knacc. Koutpoabsueie padotsl.- M.: "Unremnext-Lentp”

'

9 KJIACC

I'ytauk E. M. ®usuka. 9 k. Meroaunueckoe nocodue. - M. : [Ipoda

Mapon A. E. ®usuka. 9 knacc: yueOHo-MeToanueckoe mocobdue. - M.: JIpoda

I'pomuesa O. 1. KonTponbHbIe 1 caMOCTOsATENbHBIE PaboThI 1O ¢u3uke. 7 kiace. -M.: M3a. "Dx3ameH’
I'omosa U. B. ®usuka. 7 kinacc. Kourponbasie padbotel.- M.: "UaTennext-Lenatp"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETU UHTEPHET

7 KJIACC

PO11I,

SIxnacc,
Wudoypox,
OTkpsITas mKosa

8 KJIACC

POIII,

SIkmacc,
Wudoypox,
OTkpsITas mKosa



9 KJIACC

POIII,

SIxnacc,
Wudoypox,
OTkpbITas mKoja



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

HoytOyxk
IIpoekrop
Moy

OBOPYJOBAHME /151 TPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
JEMOHCTPAIIUI

[udposas nadopaTopust Mo GpU3MKE I yIUTEISA

Hudposas nadoparopus mo pu3uke s yueHUKa

Beckl TexHuueckue ¢ pazHOBECaMU

HaGop asist 1aGopaTopHOro NpakTUKyMa Mo ONTHKE

HaGop s mabopaTopHOTro MpakTUKyMa 110 MEXaHUKE

HaGop asst 1abopaTopHOro NpakTUKyMa M0 MOJIEKYJISIPHOM (PU3HMKe U TEpPMOJMHAMUKE
Habop s mabopaTopHOTo MpakTUKyMa 10 3JIEKTPUIECTBY (C TEHEpaTopoM)
JIeMOHCTpalMOHHBIC TPUOOPHI IO MEXAHHKE

JIeMOHCTpaMOHHBIC TPUOOPHI IO MOJICKYJISIPHON (DHU3HUKE U TEIUIOBBIM SIBJICHHUSM.
JIeMOHCTpalMOHHBIE TPHOOPHI TI0 AIIEKTPOAMHAMHUKE U 3BYKOBBIM BOJTHAM.

JleMoHCcTpannoHHbie MpuOopsl. ONTHKA M KBaHTOBasI (pr3HuKa
JIeMOHCTpaLlMOHHbIE Y4eOHO-HAIIIAHbIE TI0COOUS
KommuiexT noprpeTos [uist opopMiIeHHs] KabuHeTa
Harnsaasie mocoOus o ¢usuke. 7 kiiace

Harasinaeie nocoOust o gusuke. 8kiacc

Harnsiaasie mocoOus o ¢usuke. 9 knacce



MYHULIMNAJIbHOE BIO[XETHOE OBLLIEOBPASOBATEJ/IbHOE YYPEXXAAEHUE "KAJITAKOBCKASl CPEJHAA1 OBLLIEOBPASOBATEJ/IbHASA LLKOJIA™
MEH3EJIMHCKOIO MYHULIUNAJIbHOIO PAMOHA PECNYBJIMKWU TATAPCTAH, LLlapunosa ViHra PomMaHOBHa
25.10.2022 20:02 (MSK), Mpocras noanucb




