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IHHOACHUTEJIbBHAS 3AIINCKA

[IporpamMMa mo ¢u3uke Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI COCTaBlIeHA Ha OCHOBE
MOJIOKEHUI U TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM 0Opa3oBaTeIbHOM
nporpammsl, npencraBieHHbpx B PI'OC 00O, a taxke ¢ yuérom (enepanbHOil paboyeii mporpamMmsl
Bocriutanust u Konuenmuu npenoiaBanust yaeOHoro npeamera «duznkay.

Copepxanue mporpaMMbl Mo (u3uKe HamnpaBieHO Ha (OPMUPOBAHHUE €CTECTBEHHO-HAy4HOM
IPaMOTHOCTH OOYyYaroIUXCS M OpraHu3alMio H3y4YeHHs (QHU3MKH Ha JEATEIIbHOCTHOW OcHOBe. B
nporpaMMe 1o (U3MKE YUUTHIBAIOTCS BO3MOYKHOCTH Y4E€OHOTO MpeaMeTa B pealu3aluu TpeOOBaHMMA
OI'OC 00O Kk MmIaHUPYyEeMbIM JUYHOCTHBIM W METANPEJAMETHBIM pe3yjbTaTaM OOyYCHHS, a TaKxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs.

[Tporpamma o u3HKe yCTaHABIMBACT pacupeesieHre y9eOHOTO MaTepraia 1o rojam o0y4eHus
(mo xmaccam), mpeajaraeT MpPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUYEHUSI TeM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHSI IPEIMETHOTO COJICPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJatoIXCsl.

[IporpamMma mo ¢usuke paspaboTaHa C IENbI0 OKA3aHUA METOAUYECKON MOMOIIU YYHUTEI B
co3/1aHKU pabouell IporpaMMel [0 Y4EOHOMY IIPEIMETY.

Ou3uka SBISETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB U SIBICHUH, W3yYaeMbIX XHMHEH,
Ouosoruei, actpoHomMueit 1 ¢puznyeckoit reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY
MUpa, TPEAOCTABISET Haubosee SICHbIE 00pa3lbl MPUMEHEHHs] HaydYHOTO METOAA IMO3HAHMA, TO €CTh
croco6a Mmoyry4eHus: JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna 13 riaaBHBIX 3a7a4 (U3MUECKOT0 00pa3oBaHMsl B CTPYKTYpe 00IIero 0Opa3oBaHus COCTOUT B
(bopMHPOBAHNHN €CTECTBEHHO-HAyUYHOU I'PaMOTHOCTH U MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenne ¢u3uku Ha 0a30BOM  YpOBHE NPEANOJaraeT  OBJAJACHHE  CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIUMH €CTECTBEHHO-HAYUYHYI0 TPAMOTHOCTbD:

® Hay4HO OOBSICHSTH SIBICHUS;

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

® UHTEpHPETUPOBAThH JaHHBIE U UCIOJB30BATh HayUHbIE 10KA3aTEIbCTBA JJIs MOTYUYCHHS
BBIBOJIOB.

Henu n3ydenns: pu3nku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus onpeenaeHsl B Konnenun
npenojiaBaHus yuyeOHoro mnpeamera «@Pusuka» B 00pa3oBaTeNbHbIX oOpraHuzanuax Poccuiickoit
denepannu, peaqu3yoUMX OCHOBHbIE 00111e00pa3oBaTe/ibHbIe POTrPAMMBbI, YTBEPKIAEHHONW peleHueM
Komnnernn MunucteperBa npocseriennst Poccuiickoit ®enepanuu (mporokon ot 3 mexadps 2019 r. Ne
[1K-48BH).

Hean n3yvyenus PpU3NKu:

e npuoOpeTeHHe MHTepeca W CTpeMJIeHHs OOydaloIIMXCsl K HayuYHOMY M3YYEHHUIO HPUPOJBI,

pa3BUTHE UX UHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTaBICHU O HaydyHOM MeTOoJe TO3HaHus H  (OpMUPOBaHUE
HCCIIEIOBATEIbCKOIO OTHOIIEHUS K OKPYIKaIOLUM SIBICHUSIM,;

e (opMHUpOBaHME HAayYHOI'O MHPOBO33PEHMS Kak pe3yjbTaTa M3Y4YEHHUS OCHOB CTPOCHHS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHUE MpenCTaBICHUN O POiM (HU3MKHU IS PA3BUTHUS JIPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH 1 TEXHOJIOTHII;

® pa3BUTHE NPEICTABICHUN O BO3MOXKHBIX chepax Oyayieit mpodeccuoHaNbHOM e TeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIeMY 00yUEHHIO B 3TOM HalpaBJICHUH.

JlocTikeHrne ATUX IeNield MporpamMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUS
o0ecreynBaeTcs pelIeHueM CIeIyIOIUX 3a/1aY:

e npuoOpeTeHHe 3HAHUW O JAUCKPETHOM CTPOEHHM BEIIECTBA, O MEXAHMUYECKUX, TEIUIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e MpUOOpPETeHHE YMEHUUN OMHCHIBATh M OOBSICHATH (DU3MUECKUE SIBICHUS C HCIOJIB30BaHUEM
MOJYYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEIICHHS MPOCTEHIINX PACUETHBIX 33]a4 C MCIOIh30BaHUEM (PH3UUECKHIX
MoOjIeJiell, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
e pa3BUTHE yYMEHHMH HaONIONaTh MPHUPOIHBIC SIBICHUS U BBIIOJHATH OIBITHI, JIabopaTOpHBIE
paboThI U IKCIIEPUMEHTAIBHBIE UCCIIEAOBAHNUS C UCTIOIH30BAHUEM H3MEPUTEIBHBIX PUOOPOB;
e ocBoeHne npuéMoB paboThl ¢ uHPoOpManMeH (GUIUUIECKOTO COJIEP)KAHMs, BKIIOYAs
MH(OPMALIMIO O COBPEMEHHBIX JOCTHUXKEHHUSIX (PU3MKH, aHAIU3 U KPUTUYECKOE OICHUBAHUE
uH(pOpMAIHH;
® 3HAKOMCTBO cO cepamMu MPOPECCHOHATBHON IEATEIHHOCTH, CBS3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (PU3MUECKON HAYKH.
Ha w3ydenue ¢usukm (0a30BBIH YPOBEHb) Ha YpOBHE OCHOBHOTO OOIIEro 0oO0pa3oBaHUS
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEINIO).

[Ipennaraemelii B mporpamme mo (u3uKe MepedyeHb JIa0OpaTOPHBIX PabOT U OMBITOB HOCHUT
PEKOMEHIATENbHBIA XapaKTep, YYUTEIb JIeIaeT BBIOOP MPOBEACHHS Ta00paTOPHBIX PabOT U OIBITOB C
y4€TOM HWHIMBUAYAIbHBIX OCOOCHHOCTEH OOyYarommxcsi, CIHCKAa HKCIEPUMEHTaIbHBIX 3a/JaHul,
IpejaraéMblX B paMKax OCHOBHOI'O TOCYJapCTBEHHOI'O AK3aMEHa M0 (pU3UKe.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3nka u €€ poJib B NO3HAHUU OKPYKAKIIET0 MUPA.

®uszuka — Hayka o mnpupoge. Sfsinenus npuponsl. Du3nYECKUE SBICHMS: MEXaHUYECKHUE,
TEIIOBBIE, AJIEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

@dusnueckue BeNWYHMHBL. V3mepeHwe (Qu3MuUecKkux BenuuMH. Du3nueckue  MpuOOpHI.
[TorpemHocTs M3MepeHuid. MexayHapoaHas CUCTeMa €IMHMUII.

Kak ¢usuka u npyrue ecreCTBeHHbIE HayKH H3y4yaroT MPHPOIY. EcTecTBEeHHO-HAY4YHBINH METO[
MO3HAHUS: HaONIOJIEHHEe, MOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBI)KEHUE THUIOTE3, IKCHEPUMEHT I10
MIPOBEPKE TUIOTE3, 00bSICHEHNE HaOMo1aeMoro sBieHus. Onucanne PU3NIeCKuX SBICHUHN C TOMOIIBIO
MOJEJIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. ®usnueckue npubOOpPHl M MpoLEeAypa MpPsIMbIX H3MEPEHUN aHaJIOrOBBIM U IU(PPOBHIM

pUOOpPOM.

Jlabopamopuvie pabomol u onsimol.

Omnpenenenue EHbI JeNIeHUs MIKAIbl H3MEPUTEIHLHOTO MPHOopa.

N3mepenue paccTossHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX Tel.

W3mepenue temmneparypsl IpHU OMOILLIY )KUJIKOCTHOIO TEPMOMETPA U JaTYMKA TEMIIEPATYPHI.
IIpoBenenue ncciaenoBaHus MO NPOBEPKE TMIIOTE3BI: JATBHOCTD MOJIETA IApUKa, MTyIIEHHOTO
TOPU30HTAIILHO, TEM O0JIblIIe, YeM OOoJIbIlIe BBICOTA ITyCKa.

Pasnen 2. [IeppoHadyanbHbIe CBeICHHS 0 CTPOCHHH BeleCTBA.

CrpoeHue BewlecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, J0Ka3bIBAIOIINE JUCKPETHOE
CTPOECHHE BEILIECTBA.

JIBrkenue vactull BemiectBa. CBsi3b CKOPOCTH JBUKEHHUS YaCTHUIl C TeMIepaTypoil. bpoyHoBckoe
nBkenue, 1Mdpdysus. BzaumoseiicTBue yacTull BelecTBa: NPUTHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSTHUSI BEUIECTBA: CTPOEHHME ra3oB, XKUAKOCTEH U TBEPABIX (KPUCTAIIIMYECKHUX)
Ten. B3auMocCBA3b MEXIy CBOMCTBAaMHM BEUIECTB B pPa3HbIX arperaTHbIX COCTOSIHUSIX M HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JBHXKEHUS.

2. HaGmonenue nuddysuu.

3. HaGmonenue siBneHU#, OOBSICHSIOMIUXCS TPUTSHKECHHEM WM OTTAJIKUBAHUEM YaCTHUI]

BElIEeCTBA.

Jlabopamopmuvie pabomuvl u onvimol.

1. Omenka quaMeTpa aToMa METOJOM PSIOB (C UCTIONB30BaHueEM doTorpaduii).

2. OnbIThl O HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHS Fa30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHune U B3auMo/ieiicTBHE TeJl.

Mexannueckoe ABmxeHue. PaBHoMepHoe M HepaBHOMepHOe nBuxkeHHe. CkopocTh. CpemHsis
CKOpPOCTb IIPY HEPABHOMEPHOM JIBH)KEHUU. Pacuér myTu 1 BpeMeHU ABM)KEHUS.

SIBrnenne mHepuuM. 3aKOH MHEpUUH. B3auMoaencTBue Ten Kak MpUYMHA U3MEHEHHS CKOPOCTH
IBWOKEHMsT Tel. Macca kak Mepa uHepTHOCTH Tena. IlmoTHocTe BemiectBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMA BEIleCTBa.

ouhkwnNeE



Cuna kak XapakTepucTHKa B3aumojenrcTBusa Ten. Cuia ynpyroctd U 3akoH ['yka. M3mepenue
CHJIBI C MMOMOMIBIO AWHAMOMETpA. SIBnenue TAroTEHHS U cuia TsokecTh. Cuila TSOHKECTH Ha APYyrux

manerax. Bec Tena. HeBecomocTh. ClloK€HHE CWJI, HaNpaBJICHHBIX IO OJHOM MPSIMOIA.
PaBHogeiicTByromas cuin. Cuna tpeHus. TpeHue CKOoNbKEeHUsS M TPeHHE MOKOsA. TpeHue B MpUpoAe U
TEXHUKE.

Jemoncmpayuu.

1. HaGmroneHue MeXaHHYeCKOTO JIBY)KCHUS Tella.

2. H3mepeHne CKOpOCTH NPSAMOIUHENHOTO JBUKECHUS.

3. HaOmronenwue siBJICHUS UHEPIIUH.

4. HalGmroneHue n3aMeHEHHUs! CKOPOCTH MPU B3aMMOJICHCTBUU TEII.

5. CpaBHeHHE MacC 110 B3aUMOJICUCTBUIO TEJ.

6. Cilo)KeHHe CuIl, HalTPaBJIEHHbBIX 110 OJIHOW MPSAMO.

Jlabopamopuvie pabomul u onsimol.

1.

w

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBIDKEHHUs (IIapuka B KHAKOCTH, MOJENU
AIEKTPUUYECKOTO aBTOMOOMIISA U TaK J1ajiee).

OmnpeneneHue CpeaHE CKOPOCTH CKOJBXKCHUS Opycka WIM IIapuKa 10 HAKIOHHOM
TUTOCKOCTH.

Omnpenenenue MWIOTHOCTH TBEPIOTO TeNa.

OmnbITH, JAEMOHCTPUPYIOLIHE 3aBUCHMOCTH pacTshkeHus (aedopMamuu) TMpYyXKHHBI OT
MPUIIOKCHHOM CHUIIBI.

OnbIT, JEMOHCTPUPYIOIINE 3aBHCUMOCTh CHJIBI TPEHHUS CKOJBKEHHS OT Beca Telna |
XapakTepa CONMpPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laByienune TBEPABIX TeJ, s KUAKOCTEH U ra3oB.

HNasnenue. CriocoObl yMEHBINIEHUS W YBEJIWYEHUs JaBiieHus. [laBmenue rasza. 3aBUCHUMOCTH
NaBJieHHus ra3a oT oO0b&ma, Temmeparypbl. [lepemaua maBrneHuss TBEPIBIMH TEIaMH, XHUAKOCTAMU U
razamu. 3akoH [lackans. [IlHeBMaTnyeckue MamMHbl. 3aBUCUMOCTh JAaBJICHUS JKUIKOCTH OT INIyOHWHBI.
I'mapocratudeckuit mapanokc. CooOmaromecs cocyipl. I 'napaBinyeckie MEXaHU3MBl.

Atmocdepa 3emin u atMochepHoe AaBieHue. [IpruunHbl CylecTBOBaHMS BO3YIIHON 000I0YKH
3emmu. OnbiTr Toppuuemn. M3mepenue armocdepHOro aaBieHHs. 3aBHCUMOCTh aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl At u3mMepeHus: atMocepHOro AaBJICHUS.

JleiicTBHE )XHIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apXxuMeoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Jemoncmpayuu.

oukwnRE
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3aBUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUIKOCTHIO U Ta30M.

Coobmarommuecst CoCyIbl.

I'mppaBnnueckuit mpecc.

[IposiBnenue nericTBUs aTMOCc(hEepHOTO JaBICHHUS.

3aBHCHMOCTh BBITAIKUBAIOIICH CHIIBI OT 00BE€Ma MOTPYXKEHHOW YacTH Tela W TUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeJ: IJIaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCMMOCTH OT COOTHOILIEHHUS
TIOTHOCTEH TeNa M KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHON B JKUIKOCTh YacTH
Tela.

OnpeneneHne BHITAIKUBAIONICH CUIIBI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B JKUIKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH CWJIBI, JEHCTBYIOIIEH HA TEJIO B JKUAKOCTH, OT
MaccChI Tela.



4. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHJIbI, JEUCTBYIOIIECH HA TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYHPOBAaHHME JIOAKM UM  OINpeAelieHHe €€
IpPy30I0AbEMHOCTH.

Pa3znea 5. Pa6ora 1 MOIIHOCTH. DHEPrus.

Mexanunueckas padota. MOITHOCTb.

[IpocTeie MexaHH3MBI: phIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[Ipumenenne npaBuiIa paBHOBecHs pbluara K O5oky. «3omotoe mpaBmwiio» mexanuku. KIIJ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanndeckas sHeprus. Kunerndeckas u noreHiuanbHas 3Heprus. lIpeBpamienue oqHoro suaa
MEXaHUYECKON IHEPTUU B APYroil. 3aKOH COXPaHEHHUsS SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBHJKEHUU TeJla M0 TOPU30OHTAIbHOU

MMOBEPXHOCTH.
2. MHccnenoBanue ycioBui paBHOBECHSA pblyara.
3. UNsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3yueHune 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.
8 KVIACC

Paznen 6. TenioBble siB1eHHS.

OcCHOBHBIE TIOJOXKEHHUS MOJICKYJISIPHO--KHHETHUECKON Teopuu CTpoeHHs BellecTBa. Macca u
pa3Mepbl  aroMOB M MOJIeKyJ.  OmBITBI,  MOATBEPXKIAIOIIME  OCHOBHBIC  TOJIOKCHHS
MOJIEKYJISIPHO-KMHETHUECKOU TEOPHH.

Mopenu TBEPAOro, XKHAKOTO M Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucramimueckue u
amop¢ubie Tena. OOBsSICHEHHE CBOWCTB Tra3oB, JKUAKOCTEH M TBEPABIX TEe HAa OCHOBE TMOJOKEHUM
MOJIEKYJISIPHO--KHUHETUYECKON Teopur. CMaynBaHWe W KaWUIAPHBIE SBJICHUSA. TerioBoe paclIupeHue
U CXKaTHe.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABWKEHUS YaCTHIl. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUs] BHYTPEHHEHW SHEpruu: Terionepenada M coBepiieHue paboTel. Buabl
TEIUIOTIEPEIavu: TEIJIONPOBOHOCTb, KOHBEKIIUS, U3JIyUCHHE.

KomnunuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BEIIECTBA. TerIo00MeH U TeIIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro Oananca. [ImaBneHrne W OTBepACBaHME KPUCTAJUTMYECKUX BEIICCTB. Y AENbHAS
Teriota TuiaBneHus. [lapooOpasoBanue u koHnmeHcarus. Mcmnapenwe. Kumenue. YnenpHas Tteriora
nmapoo0pa3oBaHus. 3aBUCUMOCTh TEMITEPATypPhl KUTIEHUS OT aTMOC(EPHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBaA. Y IelbHAs TEII0TA CTOPAHUS.

[Mpunanune! padotsl TemoBsix apurateneid KIIJ[ teroBoro npuratens. TeroBble ABUTATENH U
3alIuTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIJIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBUYKEHUSI.

Ha6mronenue quddysnm.

HalGmronenue siBneHnii cMauyuBaHUsI ¥ KalTWJUISIPHBIX SIBJICHH.

Habumroienre TemmoBoro pacimmpeHus Ted.

W3meHneHue gaBieHus ra3a npu M3MEeHEHUH 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.
[IpaBuna u3zmMepeHus TeMreparypsbl.

Bunae! Tenonepenayu.

NoukwnNpeE



8. OxyaxxaeHue NMpu COBEPIICHUU PadOTHI.
9. HarpeBanue npu coBepIIeHUN PabOTHl BHEITHUMHU CUJIAMHU.
10. CpaBHEHHUE TEIIIOEMKOCTEN PA3IMYHbBIX BEIIECTB.
11. HabGmroieHre KUTICHUSI.
12. HabumoieHre TTOCTOSTHCTBA TEMIIEPATYPhI MPH TUTABIICHUH.
13. Moaeny TEeIIOBEIX ABUTATEIICH.
Jlabopamopuvie pabomot u onvimel.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.
OnpIThI 110 BRIpAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WM caxapa.
OnpIThI 10 HAOIIOEHHUIO TETJIOBOTO PACILIMPEHUSI Fa30B, JKUJKOCTEH U TBEPIBIX TEJI.
Omnpenenenue gaBIeHUs BO3AyXa B OAJUIOHE MINPHUIIA.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro o0bEéMa M HarpeBaHUs
WJIU OXJIQXKICHMUS.
[IpoBepka rHUMOTE3bl JMHEWHOW  3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.
7. HabmoneHue u3MEeHEHUS] BHYTPEHHEW SHEPTUM Tella B pe3yJIbTaTe TEIUIoNepenayn U paboThl
BHEILIHUX CHUII.
UccnenoBanue siBneHUs TEIJI000MEHA MTPU CMEIIMBAHUU XOJIOJHOU U TOPSYEH BOJIBI.
9. OmpezneneHue KOJUYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJON NpU TEIUIOOOMEHE C HArpeThbiM
METaJUTMUYECKUM ITUIHHAPOM.

10. Onpenenenue yaeabHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpoliiecca HCHapeHus..

12. OnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13. Onpenenenue y1eabHOM TEIOTHI IIABJICHUS JIbJA.

Paznen 7. DiekTpudeckne u MATHUTHBIE SIBJICHUSI.

Onektpusanus Ten. [[Ba posia anexkTpuuecKkux 3apsaaoB. B3anmonelicTBrie 3apsKeHHBIX TeN. 3aKOH
Kynona (3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS 3apSKEHHBIX TEJl OT BEJIUMYHHBI 3apS0B U PACCTOSTHUS
MEXy TeJIaMu).

Onextpuueckoe moine. Hanpsxk€HHOCTh »3nekTpuueckoro mnousd. [lpuHmmn cyneprno3unuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuuecknx 3apsioB. DJIEMEHTapHBIN 3ieKkTpuyeckuil 3apsa. CTpoeHue aToma.
[IpoBOIHMKYN M AMDIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DNEeKTPUUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUIECKOTO TOKa. MICTOUHHMKHM MOCTOSIHHOTO
ToKa. JlelicTBUS SIEKTPHUUECKOrO TOKa (TEIUIOBOE, XMMHYECKOe, MAarHUTHOE). DIEKTPUYECKHA TOK B
KHUIKOCTSAX U Ta3ax.

Onektpuueckas nenb. Cuia Toka. DneKTpudeckoe HampspkeHue. CONpoTHBICHUE MPOBOIHUKA.
VYnaenpHOE CcONMpOTUBIEHHE BemecTBa. 3akoH Oma s ydactka uenu. [locnenoBartenbHoe U
napajuieJIbHOE COEIUHEHHUE MPOBOHHUKOB.

PabGora n MomHOCTH 37eKTpHueckoro Toka. 3akoH Jlxoyns—JleHua. DnekTpuyeckue LENu U
MOTPEOUTENH dNEKTPUIECKO dHeprun B ObITy. KOopoTkoe 3aMbIKaHueE.

[ToctossHHBIE MarHuThl. B3auMoaelicTBUE MOCTOSTHHBIX MAarHUTOB. MarHutHoe 1nosje. MarautHoe
nosie 3eMJIM U €ro 3HaueHue s xKu3HU Ha 3emuie. OnbIT JpcTena. MarHuTHOE MOJie 3JIEKTPUUECKOTro
ToKa. [IpumMeHeHne >IeKTpOMarHuToB B TeXHUKE. J[eficTBME MarHUTHOTO TOJI HA MPOBOJAHHUK C TOKOM.
DNEeKTpoABUTATENIb IMOCTOSSHHOTO ToOKa. Mcmonap30BaHMe HSIEKTPOABUTATENIEd B  TEXHHUYECKUX
YCTpPOMCTBAaxX U Ha TPAHCIIOPTE.

OneiTel @apazes. SIBieHne 31eKTpOMarHuTHON nHAykuu. IlpaBuino Jlenna. Dnexkrporeneparop.
CrocoObl MONy4YeHUs SJICKTPUUECKON SHEPruu. DJIEKTPOCTAHIIMU Ha BO300HOBIISEMBIX HCTOYHUKAX
SHEPTHUH.

Hemoncmpayuu.

o UhAWNPE

o
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DJeKTpu3anus Tell.

JIBa poJia JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
Y CTpoiCTBO U IEMCTBUE AIIEKTPOCKOTA.

DnexTpocTaTuuecKas NHIYKIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3aPsI0B.

[IpoBOIHMKYN U AUBIIEKTPUKHU.

MoaenupoBaHHE CUIIOBBIX JUHHUM 3JIEKTPUUYECKOTO TOJISL.

HcTouHnKH TOCTOSIHHOTO TOKA.

JIenCTBUA 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUHN TOK B )KHIKOCTH.

. "'a30BbIii pazpsi.

. U3MepeHne cuiibl TOKa aMInepMeTpoM.

. I3MepeHue 3J1eKTpUYECKOro Haps>KeHUST BOJIBTMETPOM.

. Peoctar u marazu conpoTUBIEHUN.

. BzaumoeiicTBre NOCTOSSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOXXHOCTH pa3/IesICHUs IMOJTIOCOB MarHuTa.

. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarauTHoe€ 1osie Toka. DJIeKTPOMarHur.

. JlelicTBE MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.

. DNEKTPOABUTATEIIb IOCTOSIHHOTO TOKA.

. UccnenoBanue siBJI€HUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

. OnerTel @apayest.

. 3aBUCUMOCTH HaAIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €0 BOSHUKHOBEHHSI.
25.

9HeKTp0reHep aTOp MOCTOAHHOT'O TOKA.

Jlabopamopuvie pabomsl u onsimol.

A

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

OnbITH IO HAOTIOAEHUIO SJEKTPU3ALUH TeJl MHAYKIUEH U PH COMPUKOCHOBEHUH.
I/ICCJ'IGJIOBaHI/Ie HeﬁCTBHﬂ QJICKTPHUYCCKOI'O I10JIA Ha ITPOBOAHUKH U JUDJICKTPUKHU.

C6opka 1 mpoBepka pabOThl ANEKTPUUECKON LEMHU MOCTOSHHOTO TOKa.

W3mepenue u peryiupoBaHHe CUIbl TOKA.

W3mepenue u perynupoBaHue HANIPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HMAYILIETO YEpPE3 PE3UCTOpP, OT CONPOTUBICHMS
PE3UCTOPa U HAIIPSKEHUS Ha PE3UCTOPE.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTHBIICHHUS IPOBOJHUKA OT
€ro JJIMHBI, TUIOIIAIU TOMEPEYHOr0 CEYEHHs U MaTepHara.

IIpoBepka mnpaBuia CIOKEHUS HANPSOHKEHMH NPU TOCIEIO0BAaTEIbBHOM COEIMHEHUHU JIBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.
Omnpenenenne paboOThI AIEKTPUUYECKOTO TOKA, UIIYLIETO Yepe3 PE3UCTOP.

Onpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HaNpPsKEHUS HA HEH.
Omnpenenenne KII/I nHarpesarens.

HccnenoBanne MarHUTHOTO B3aMMOJEMCTBHS IOCTOSIHHBIX MarHUTOB.

I/IsyquHe MAarauTHOTIO IMOJIA MOCTOAHHBIX MAaroHuTOB IIPU UX O6L€)II/IHCHI/II/I " pasaciICHUN.
HccnenoBanue 1eNCTBUSA JIEKTPUUIECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThl, AEMOHCTPUPYIOLINE 3aBHCHUMOCTb CHJIBI B3aUMOJEWCTBUS KaTYUIKM C TOKOM H
MardiuTa OT CHJIbI TOKA U HAalIPpABJICHUA TOKA B KaTYIIKC.

I/I3y‘IGHI/Ie I[GI\/JICTBI/ISI MAarauTHOTIO ITOJIAA Ha MPOBOJHUK C TOKOM.

KoHcTpynpoBanue u usydeHue padoThl JIEKTPOABUraTEIs.



20. U3mepenune KIIJ[ anekTpoaBUraTeibHON yCTaHOBKH.
21. OneITEL IO HUCCIICOOBAHUIO ABJICHUA SHGKTpOMaFHHTHOfI HHAYKIOWUH: HUCCIICAOBAHUC

M3MEHEHHUH 3HAYEHUS U HalPaBJICHUs MHYKIIMOHHOIO TOKA.
9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHUS.

Mexannueckoe JABukeHue. MarepuanbHag Touka. Cuctema otcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro  JABWXKEHHUsA. PaBHOMepHoe  mpsMOJIMHEHHOEe  JBHKeHHe.  HepaBHoMepHOe
npsiMosiHetHoe JBIkeHne. CpeHsst © MTHOBEHHAs CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUIKEHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiiMHelHoe aBmxkeHue. CpoOomHoe mnangeHue. ONbBIThI
lanunes.

PaBHOMepHOE nBHKEHUE MO OKpyxHOCTU. [lepuon u yactora oOpamienus. JIuneliHas U yrioBas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

[TepBriii 3akoH Hprorona. Brtopoit 3akon Hptorona. Tperuit 3akoH Herotona. Ilpuniun
CYNEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHila TPEHHUS CKOJIbKEHHsSI, CHJIa TPEHUs IOKOA,
JIpYTUe BUbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHHE CBOOOJHOTO majaeHus. JBMKeHue
wa"et Bokpyr Cousnua. [lepBas kocmuueckast ckopocTb. HeBeCoOMOCTh U neperpysKu.

PaBHOoBecue marepuanbHON TOYkU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Ttenma. M3menenwe wummyinbca. WMmynbe cuibl. 3aKOH COXpaHEHUs HMITYJIbCA.
PeaktnBHOE NBHXKEHUE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cui TskecT, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
pabotel. IloTeHnumanbHas »HEprusl Teia, MOJHATOTO HAJ IMOBEpPXHOCThIO 3emiu. [loTeHumanmbHas
SHeprusi cxatod mnpyxuHbl. Kunernueckas sHeprus. Teopema O KHUHETHYECKON HHEPrUH. 3aKOH
COXpPAHEHUS MEXAHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HabmtoeHne MeXaHU4eCKOro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME TIyT€W U TPACKTOPHI JBUIKEHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX

TeJI OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKEHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBHUKECHUS.

5. Hab6moneHue ABMXEHUS TeNa MO OKPYKHOCTH.

6. HalOmroneHrne MeXaHMUECKUX SBJICHHM, TPOUCXOSAIINX B cucTeMe oTcuéra « Tenexkay mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHETa (DU3HKH.

7. 3aBUCHUMOCThH YCKOPEHHMs Tella OT MacChl TeJa U IEUCTBYIOIIEH Ha HETO CHUIIBI.

8. HabGnrogenue paBeHCTBA CUII TIPU B3aMMOJICHCTBHH TEI.

9. H3meHeHue Beca Tena pyu yCKOPEHHOM JIBHKEHHH.

10. Ilepenaya ummnyJibca Mpy B3auMOICHCTBUU TE.

11. IIpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEJI.

12. CoxpaHeHure UMITyJIbCca MPU HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue uMIyJjbca Mpu adCOJIFOTHO YIIPYTroM B3aUMOIECHCTBUH.

14. HabmoieHne peakTUBHOTO ABMKCHHUS.

15. CoxpaHneHne MeXaHU4eCKOH SHEPTHH MTPU CBOOOTHOM Ma/ICHUH.

16. CoxpaHeHrEe MEXaHUYECKOM YHEPTUHU TP ABUKEHUU TeJla MO IEHCTBUEM IPYKUHBI.

Jlabopamopmuvie pabomul u onvimol.

1. KoncTpympoBaHue TpakTa sl pa3srOHa W JAJIbHEHIIEr0 PAaBHOMEPHOIO JIBMXKEHMS IIapHKa

WJTU TEJICKKHU.



2. OrmpeneneHue cpegHeil CKOPOCTH CKOJIbKEHUSI OpycKa UM JBUKEHUS IIaphKa 10 HAKJIOHHOM
IIJIOCKOCTH.
OrnpeneneHne yCKOpeHus Tena Mpyu paBHOYCKOPEHHOM JBUKEHUH 110 HAKJIOHHOM IJIOCKOCTH.
4. WccnenoBaHue 3aBUCMMOCTH TYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBUKEHUHU 0e€3
HayaJlbHOU CKOPOCTH.

5. IIpoBepka runoTe3bl: €ClU MPHU PaBHOYCKOPEHHOM JABIKEHHH 0€3 HaYaJlbHOW CKOPOCTH IYTH
OTHOCATCSI KaK psJ HEYETHBIX YHCEI, TO COOTBETCTBYIOLIME IPOMEKYTKH BPEMEHU
OJINHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAJIbHOTO JABJIECHMSL.
Onpenenenre kKodphUIUEeHTa TPEHUS CKOJBKCHHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenue padOThl CHIIBI TPEHUS NMPU PAaBHOMEPHOM JIB)KEHUU TeJla M0 TOPU3OHTaIbHOU
MTOBEPXHOCTH.

10. Ompenienienrie  pabOThI  CHJIBI  YIIPYTOCTH TMpH TMOAbEME Tpy3a C HCIOJIb30BAHHEM

HEMNOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. M3ydeHue 3aKOHA COXPAHEHUS SHEPTUH.

Paznen 9. Mexannueckue Kosie0aHusI M BOJHBI.

Konebarenbnoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUWIl: TMEpHOJ, 4acToTa,
amruintyaa. Maremaruueckuil U NpyXUHHbIA MasTHUKU. [IpeBpanienue sHepruu npu kojedareabHOM
JBUKECHUH.

3aryxatomme KonebaHus. BruiHykaeHHele Konebanusi. Pe3onanc. MexaHWYecKHe BOJHBI
CBoiicTBa MexaHWYeCKUX BOJIH. [IpofosibHbIE M momnepeyHble BOJNHBL. J[JIMHA BOJHBI U CKOPOCTH €&
pacnpocTpaHeHus. MexaHu4ecKre BOJIHbI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKka. MH(dpa3Byk u yabTpa3ByK.

Jemoncmpayuu.

Habmtonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

Habmtonenue xonebanuil rpy3a Ha HUTH U Ha IPY’KUHE.

Habintoienne BbIHYX/I€HHBIX Kosie0aHUIl U pe30HaHca.

PacnipocTpanenue npoJoabHbBIX U MONEPEUHBIX BOJIH (Ha MOJIENN).

Habuntoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKyCTHYECKHI pe30HaHC.

ﬂaﬁopamopmﬂe padomul u onvimol.

1. Ompenenenue 4acTOThl U IEpUOA KOJIeOaHU MaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezeneHue 4acTOTHI U MEPHOAA KOIeOaHUN NPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH IepHOJa KOJeOaHUI MOJBEIIEHHOTO K HUTHU Tpy3a OT JJIMHBI
HUTH.

4. UccnenoBaHue 3aBUCUMOCTH Mepro/ia KoeOaHuil MPYKUHHOTO MAasTHUKA OT MaccChl rpy3a.

IIpoBepka HE3aBUCHMMOCTH Tepuoja KoiebaHWi rpy3a, MOJABEUIEHHOTO K HHUTH, OT MAaccChl

rpysa.

6. OnbIThl, AEMOHCTPUPYIOILIME 3aBUCUMOCTh IEpHoJia KOJIeOaHUN NPYKUHHOTO MasTHUKA OT

MAacchl Ipy3a U KECTKOCTH MPYKUHBI.

7. WV3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUsI.

Pasnen 10. DneKTpOMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJTHBI.

DNEeKTpOMarHuTHOE ToJie. DJIEKTPOMarHuTHbIE BOJIHBL. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[IIxana 351eKTpOMAarHUTHBIX BOJIH. VIcIio/Ib30BaHKE 2JIEKTPOMArHUTHBIX BOJIH /JIs1 COTOBOM CBSI3U.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.
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Jlabopamopuusie pabomot u onvimol.
1. H3ydeHwue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TesedoHa.
Pa3gen 11. CBeToBbI€ IBJICHUS.
JIyueBas mopeinb cBera. Mcrounuku cBera. lIpsaMmonnHeliHoe pacpoCTpaHEHUE CBETA. 3aTMEHUs
Comnua u Jlynsl. Otpaxenue cBera. [lmockoe 3epkano. 3akoH OTpa)KEHHs CBETA.
IIpenomiienne cBeTta. 3akoH IpesnoMieHHs cBeTa. [lonHOe BHYTpEeHHEE OTpa)XCHHE CBETa.
Hcnonbs30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox mydeit B imH3e. OnTudeckas cucreMa goroanmnapara, MUKpOCKoNa u Teneckona. ['nas
KaK ONTHYECKasi CUCTEMA. bIM30pyKOCTh U 1aJIbHO30PKOCTb.
Paznoxenune Oemnoro ceera B cuekTp. OmbiTel HproToHa. CioKeHHE CHEKTPAlIbHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsiMonuHEtHOE paclpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonydyenne n300paxxeHuil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon nyyeit B cobuparomieit muH3e.
Xox Jydel B pacCenBaroLIEeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Ipunuun neiicTBus goroanmnapaTa, MUKpPOCKONA U TEIECKOIA.
10 Mopens rnasa.
11. Pa3noxxenue 6enoro cBera B CIEKTp.
12. TlonydeHnue Genoro cBeTa Mpu CI0KEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimet.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa)XEHHUsI CBETOBOT'O JIy4a OT yIjla MaJieHusl.
2. HM3yueHue xapaKTepUCTUK U300paKeHHsI MPEAMETA B IIIOCKOM 3epKaJe.
3. HccnenoBanue 3aBUCHMOCTH YIJIa TIPEJIOMJIEHHS CBETOBOTO Jy4ya OT yIjla HaJeHHUsS Ha
TPAHUIIE «BO3TYX—CTEKIIO».
4. TlomyueHue n300paxeHUI ¢ TOMOIBIO COOMPAIOIIEH JINH3BI.
5. OmnpeneneHue POKYCHOTO pacCTOSHUS U ONITUYECKON CUJIbI COOMPAIOILIEH JINH3BI.
6
7.

CENDUHWNE

OMnBITHI IO PA3NIOKEHHUIO OENIOro CBETa B CHEKTP.
OnbITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPBI.

Pa3zpnen 12. KBanToBbBIC SIBJICHUS.

Oneitel Pezepdopna u mmanerapHas Mojenb aroma. Mogenp atoma bopa. HMcmyckanume u
MorJionieHne ceera aroMoM. KBaHThl. JInHelyaThie CIIEKTPHI.

PannoaktuBHOCTH. Anb(da-, 6eTa- u ramma-uznydeHus. Ctpoenue aTomHoro siapa. Hykmonnas
MoJellb aToMHOTo siapa. M3oronsl. PagunoaktuBHble mpeBpaimienus. [lepuoa momypacnaga aTOMHBIX
anep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3aps0OBOTO M MAacCOBOTO 4YHMCEN. ODHEPIus CBS3H
aTOMHBIX siiep. CBsi3b Macchl W sHepruu. Peaknuu cuHTe3a u neneHus saep. VIcTOUHUKHM 3HEpruu
ConHua u 3B€31.

AnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIyYEHUH Ha )KMBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JIy4eHUs U TOTJIOLIEHHUS.
CrexTpsl pa3IuYHbIX Ta30B.

CrnexTp Bomopoa.

Ha6mronenue tpexoB B kamepe Buibcona.
Pabora cuéTurka HOHU3UPYIOMUX U3TYUCHUH.

uhkhwnNE



6. Peructpanus nznmydeHus NpUPOIHBIX MUHEPATIOB U IPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalmroeHue CIUIOMIHBIX U JIMHEHYATHIX CIEKTPOB U3JIyYCHHUS.

2. HccnenoBaHwe TpPEKOB: H3MEpEHHE OHHEPrMHM YacTHIBI 10 TOPMO3HOMY MyTH (IO

dbotorpadusm).

3. H3mepenue paanoakTHUBHOTO (oHa.

IToBTOPHUTENIBHO-00001IAKOIMIA MOTYJIb.

[ToBTOPUTENBEHO--0000IIAIONUI MOAYJIb TpPETHA3HAYECH JJIs CHUCTEMATH3aluu W 0000IIeHus
MPEIMETHOTO COJEPXKAHUS U ONBITa JEATEIbHOCTH, MPHOOPETEHHOrO MpPH HU3YYEHHUU BCETrO Kypca
¢bu3uKM, a Takxke g MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy MO (QHU3UKE IS
00yyJaromuxcs, BBIOPABIIMX 3TOT yUEOHBIH MpeaMeT.

[Ipu uM3yyeHHH JAHHOTO MOJYJIS PEaTU3yIOTCS U CUCTEMATU3HPYIOTCS BHUABI JEATEIHLHOCTH, Ha
OCHOBE KOTOPBIX 00eCHeunBaeTCs JOCTIDKEHUE TMPEIMETHBIX W METalPEIMETHBIX IUIAHUPYEMBIX
pe3yNbTaToB 00yUueHus, POPMUPYETCS €CTEeCTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METO/I0B
WCCIICIOBAHMSI SIBICHUI TPUPOABI U TEXHUKH, OBJIAZCHUE YMEHUSIMH OOBSICHATH (PU3NUYECKHE SBICHUS,
MIPUMEHSIS MOTYYCHHbIE 3HAHUS, PElIaTh 3a/Ia4M, B TOM YHCIIe KaYeCTBEHHbBIE 1 SKCIIEPUMEHTAIIbHEIE.

[IpyHIMIIATIBHO AESATENBHOCTHBI XapaKTep NAaHHOIO pasjerna peanu3yercs 3a C4ET TOro, 4To
oOyuJaroluecs BIMONHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE IOJYYCHHBIX 3HAHWH pPACMO3HABAaTh W HAYYHO OOBICHATH (PU3UUECKUE SBICHHUS B
OKpY’Karollel MPUpo/ie U OBCETHEBHOM KU3HH;

WCIOJB30BAaTh HAYYHBIE METOABI HCCIEIOBAHUS (U3NYECKUX SBICHHHA, B TOM YHUCIE IS
MIPOBEPKHU THIIOTE3 U MOJTYUYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HanOoJiee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH, Hapumep,
MPAKTUYECKOTO MCIOJIb30BaHMs pa3IMYHBIX HCTOYHUKOB PHEPTUU HA OCHOBE 3aKOHA MPEBPALICHUS U
COXpaHEeHHS BCEX U3BECTHBIX BUIIOB DHEPTHUH.

IINIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHUA IIPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenne (u3MKKM Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHMs HaIlpaBJIEHO Ha JIOCTH)KEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.

B pesynbrare usyueHus Gu3MKM Ha YPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs Yy 00ydaromierocs
OyayT chopMupoOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YIbTAThl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
— MpOSBIIEHUE UHTEpECca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (prU3nuecKkoi HayKH;
— IIEHHOCTHOE OTHOILIEHHE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX--(PH3UKOB;
2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
— TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXIEHHMM OOILECTBEHHO 3HAYUMBIX W 3TUYECKUX
po0JieM, CBSA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
— OCO3HAHME BAXHOCTU MOPAJIbHO--3TUYECKUX NIPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;
e 3)3CTeTHYECKOr0 BOCIMTAHMS:
® — BOCHpHUATHE OCTETHUYECKUX KadyecTB (pu3nueckod Hayku: €€ TapMOHUYHOTO IOCTPOEHUS,

CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOIO NMO3HAHUSA:

® — OCO3HaHHE IEHHOCTH (U3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOLIECH KYJIbTYPHI;
¢ — PA3BUTHUC HaquOﬁ JII0603H8.T€JII>HOCTI/I, HHTCpPECCAa K HCCH@HOB&TCHBCKOﬁ JACATCIIbHOCTH,

e 5) ¢popMupoBaHus KyJIbTYPbI 310POBbS H IMOIHOHAJIBLHOIO 0J1aroNmoJIyYns:



® — OCO3HaHME LEHHOCTH Oe30macHOro oOpa3a JKU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BRXHOCTU TpaBHJ OE30MAaCHOrO MOBEICHHS HAa TPAHCIOPTE, HAa JOPOrax, C JJIEKTPUYECKUM H
TEIUIOBBIM 000PYZOBaHUEM B JOMAIIHUX YCIOBHUSAX;

e — cOpMHPOBAHHOCTh HaBbIKA pe(IeKCUH, IPU3HAHKE CBOETO IIPaBa Ha OMIMOKY U TaKOIO K€ IpaBa
y IPyTrOTo YelIOBEKa;

e 6) TPYZ10BOIO BOCIIMTAHMSA:

e — AKTUMBHOE y4yaCTH€ B pEIIEHUM IPaKTHUECKUX 3ajJad (B pPaMKax CeMbH, 00pa30BaTEbHOM
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTHYECKON U COIMaIbHON HANPaBIEHHOCTH, TPEOYIOLINX B TOM
yucie U GU3NYECKUX 3HAHUMH;

® — UHTEpec K IPAKTUYECKOMY U3yUEHUIO podeccuil, CBA3aHHBIX ¢ (UUKOIA;

e 7) 3K0JIOTHYE€CKOI0 BOCIIUTAHMSL:

e — OpHCHTAIMs HA MPUMEHEHUE (PU3MUECKUX 3HAHUM Ul PEeUIeHUs 3a7ad B 00JaCTH OKpY’Kaloen
cpelbl, IUIAHUPOBAHMS IOCTYIKOB M OLEHKM HX BO3MOXKHBIX IOCIEICTBUI A OKpY’Karoulen
Cpelibl;

® — O0CO3HAHHE TI00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIEM H ITyTEH MX PEIICHUS;

e 8) ajanTanuu K U3MEHSIOMMMCS YCJIOBHSAM CONMAILHON U PUPOIAHOI cpebl:

e — MOTPeOHOCTh BO B3aUMOJAEHUCTBUM IPU BBIIOJIHEHUH HCCIEI0BAaHMM M MPOEKTOB (pusnyeckon
HaIpaBJICHHOCTH, OTKPBITOCTDb OIIBITY U 3HAHUAM JPYTHX;

® — [IOBBIILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO 1EATEIbHOCTD;

e — noTpebHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM uucie (HOpMYIHpPOBATH HJIEH, MMOHSTHS,
TUTIOTE3bI 0 (PU3NYECKUX OOBEKTAX U SBJICHUSX;

® — O0CO3HaHHE JCPUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1acTH (PU3UKH;

® — MJAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHNH HOBBIX (hU3MUECKUX 3HAHUM;

® — CTpeMJICHHE aHAJIU3UPOBATh U BBISBISTH B3AMMOCBSI3U MIPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIie C UCTIOJIb30BaHUEM (DHU3MUECKUX 3HAHUM;

® — OLIEHKA CBOUX JICUCTBUU C Y4ETOM BIHSHHS Ha OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TTTOOATBHBIX
ITOCJICICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrate ocBOoeHHS MporpamMMbl 1o (U3UKE Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUA Y
oOyuatomerocss  Oynyt  chopmupoBaHbl ~ MeTampeAMeTHbIe  Pe3yJbTAaThl,  BKIIOYAIOIIUE
IMO3HAaBAaTCJIbHBIC YHUBCPCAJIBHBIC y‘-I€6HI>IC HeﬁCTBHH, KOMMYHHKATHBHBIC YHHBCPCAJIbHBIC y‘~IG6HI)Ie
JEHCTBUS, PETYISATUBHBIE YHUBEPCATbHBIE YUeOHBIEC CHCTBUS.

ITo3HaBaTeIbHBbIE YHHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

ba3oBble JJoruueckue aAecTBUs:

® BBISBISTH M XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKN OOBHEKTOB (SIBIICHUH);

® YCTaHaBJIMBATh CYIIECTBCHHBIM MPU3HAK KiIacCU(PHUKAIIUKA, OCHOBAHUS Il OOOOIIECHHS |
CpaBHEHUS,

® BBISBISATH 3aKOHOMEPHOCTH M TIPOTHBOpPEYMS B paccMaTpuBaeMblX (akTax, IaHHBIX U
Ha6J'IIO)IeHI/I$IX, OTHOCSIIUXCA K (bHSI/IquKI/IM SABJIICHUSAM,

® BBIIBJIATH TNPUUYMHHO--CIICJICTBEHHBIC CBSI3M TIPU  HM3YYCHHH (DU3WYECKUX SIBICHUN W
HpOHCCCOB, JcJIaTh BBIBOJIbI C HUCIIOJIB30BAHUEM I[el[yKTI/IBHBIX n I/IHZ[yKTI/IBHBIX
YMO3aKJIFOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3IX (PU3NUECKUX BEITUYUH;



CaMOCTOSITENILHO BBIOMpATh CIOCOO perieHust yueOHOHM ¢u3mueckoil 3amadun (CpaBHEHHE
HECKOJIBKMX BapHaHTOB PEIICHHMS, BEIOOP Hanboee MOIXOISIIEro ¢ y4ETOM CaMOCTOSATEIEHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarehLCcKue AeCTBHA.

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

MPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXKHBIA (PU3NYeCKUit
AKCIIEPUMEHT, HEOOJIbIIIOE Hcciei0BaHue (PU3UUECKOTO SIBICHMUS,

OLICHMBAaTh HA MPUMEHUMOCTH M JIOCTOBEPHOCTh HH(OpPMAIMIO, IOIYYCHHYI0O B XOJe
WCCIEA0BaHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENTLHO (HOPMYIHPOBaTh O0OOIIEHUS W BBIBOABI MO Pe3yJibTaTaM MPOBEIEHHOTO
HaOJI0/IEHUs, OIBITA, UCCIICIOBAHNUS,

MIPOTHO3UPOBaTh BO3MOXKHOE JalbHeWIee pa3BUTHE (PU3UUECKUX TMPOILIECCOB, a TaKkKe
BBIJIBUTATh TIPEATNOJIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

Pab6ora ¢ undopmanmueii:

IPUMEHSATh pa3IMYHbIC METO/Ibl, HHCTPYMEHTBI U 3aIIPOCHI P IMOUCKE U 0TOOpe nH(pOopMauu
WIH JaHHBIX C yYETOM MPEATIOKESHHON YUeOHOH (PU3HUecKoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(OPMALIMIO Pa3IMYHbIX BUJOB U
¢bopM npencTaBieHMs;

CaMOCTOSITEJIbHO ~ BbIOMpATh ONTUMalbHYI0 (opMy mpeiacTaBieHus HHpopMamuu u
WUTIOCTPUPOBATh pellaeMble 3a/laul HECJIOXKHBIMU CXEMaMH, TuarpaMMaMy, UHOH rpadukoil
Y UX KOMOMHAIIHSIMH.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUS:

B xoJle oOCyXIeHHUsl yueOHOro Marepuala, pe3yjbTaToB JabOpaTOpHBIX pabOT U MPOEKTOB
3aJaBaTh BONPOCHI 10 CYIIECTBY OOCYXIaeMOW TeMBbI M BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
pelIeHre 3a1a4u 1 oiiepKaHue 01arokenaTeTbHOCTH OOIEeHUS;

COTIOCTABJIATH CBOM CYXKICHHS C CYXICHUSMHU JPYTUX YUYACTHUKOB IUANOra, 0OOHapyXKUBATh
pa3IM4Me U CXOJICTBO MO3UIIMIA;

BBIPQXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MIMCHMEHHBIX TEKCTaX;

MyOIMYHO TIPENCTABIATh PE3YJIbTATHl BBITOJHEHHOTO (DPU3MUYECKOrO OmbITa (IKCIIEPHMEHTA,
UCCIIeTOBAHMSI, TPOEKTA);

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W HMHIWBUIYaTbHOW pPabOTHI NpHU
pelIeHnN KOHKPETHON (U3NYeCcKOi npoOIembl;

MPUHUMATH TIeJTH COBMECTHOMN JIEATEIIBHOCTH, OPTaHU30BBIBAThH JCHCTBUS 10 €€ JOCTHIKCHUIO:
pacmpenenaTb poju, OOCYXKIaTh MPOIECCHl W Pe3yJbTaThl COBMECTHOW pabOThI, 00001mIaTh
MHEHHUS HECKOIBKHX JIIONICH;

BBHITIOJIHATH CBOKO 4acTh pabOTHI, JOCTUTas Ka4eCTBEHHOTO pe3ysibTaTa II0 CBOEMY
HAIPABJICHUIO U KOOPAWHHUPYSI CBOU JICUCTBHS C IPYTUMHU WICHAMH KOMAH/IbI,

OLIEHUBATh KAueCTBO CBOETO BKJIAJa B OOMIMK MPOAYKT IO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC yHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranmu3anus:

BBISIBJIATH TPOOJIEMbI B JKMU3HEHHBIX M YYEOHBIX CHUTYalUsX, TPEOYIOIIMX JUIS pEIIeHUs
(hbUBUYECKUX 3HAHUN;

OPHEHTUPOBATHCS B PA3IMYHbBIX MOJIXOAAX NMPHUHATUSA PEeLlIeHUN (MHIMBHUIYaIbHOE, PUHSITHE
pellIeHns B IpyNIe, NIPUHIATHE PELLICHUN TPYyNIoN);



o CaMOCTOSTCIIBHO COCTaBJIATH aHFOPI/ITM pemeHI/m (1)H3H‘-I€CKOI>1 3a1a4uu NnJn IIJIaHa
HCCAEAOBaHUS € YYETOM HMMEIOMIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEIIaracMble BapHaHThI PELICHUM;

e JlenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

® J1aBaTh aJICKBAaTHYIO OIEHKY CUTYyaIluy U IIPeajiarath 1jiaH e€ n3MCHEHUS;

® OGBHCHHTL HpI/I‘{I/IHLI JOCTHUIKCHUA (HCI[OCTI/I)KCHI/ISI) pe3yJIBTaTOB JACATCIIbHOCTH, OaBaTb
OIICHKY IPHOOPETEHHOMY OTIBITY;

® BHOCHUTb KOPPEKTHUBBI B JEATEIHLHOCTh (B TOM YHCIC B XOJ BBIMOJHEHUS (PU3MUECKOTO
WCCJICIOBAHMS WJIM MPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MCHHBIIUXCS CUTYaIlWH,
YCTaHOBJICHHBIX OIMOOK, BOSHUKIITUX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHUE PE3yJIbTAaTa 1IN U YCIOBHUSM;

® CTaBUTH ceOsl HA MECTO JIPYroro 4yejoBeKa B XOJ€ CIopa WIM JUCKYCCHH HAa HAy4YHYIO TEMY,
IIOHUMAaTh MOTHUBHI, HaMepeHI/Iﬂ nu HOFI/IKy [[perI‘O;

® [IpU3HABaTh CBOE MPaBO Ha OIIMOKY NP PELICHUN PU3NYECKUX 3a/1a4 UM B YTBEP)KJICHUAX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO APYTOro.

HNPEAMETHBIE PE3YJBbTATbBI

K koHiy oOydenuss B 7 kJacce NpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh Y O0YUarOIUXCS YMEHUI:

J UCIOJIb30BaTh MOHATHA: (U3NYECKHE M XMMUYECKHME SBJICHUS, HAOIIOACHUE, SKCIEPUMEHT,
MOJIeNIb, TUIIOTE3a, EAMHUILIBI (PU3HMUECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BELIECTBa
(TBE€pmoe, KuAKoe, Ta3000pa3HOE), MEeXaHWYeCKOoe JBHKEHHE (PaBHOMEpPHOE, HEepaBHOMEpPHOE,
NPSIMOJIMHEIHOE), TPaeKTOpHsl, paBHOAEWCTBYyIoLIas cuia, aedopmanus (ynpyras, IJIacTHUecKas),
HEBECOMOCTB, COOOIIAIOLINECS COCYIBI;

o pasnuyath sBieHus (aud¢ys3us, TEmaoBOe JABWKEHME 4YacTHLl BELIeCTBAa, PaBHOMEPHOE
JBUKEHHME, HEPAaBHOMEPHOE JIBU)KEHUE, MHEepLUs, B3aUMOJCICTBHE Tell, paBHOBECHE TBEPIBIX TEN C
3aKpEMJIEHHON OCBIO BpALICHMs, Iepenada JOaBiICHHS TBEPABIMU TEJIaMHU, >KHJIKOCTIMU M Ta3aMu,
aTMoc(epHOe NaBJeHHE, IJIaBaHUE TeJ, MPEBpAIlleHUs MEXaHMYECKONW SHEpPruu) MO OIMUCAHUI0 HX
XapaKTepHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIHX JaHHOE (PU3NUYECKOE SBIICHHE;

o pacrio3HaBaTh IpPOSBICHUE HM3YUYEHHBIX (U3UYECKUX SBICHUA B OKpY’KAIOIIEM MHpE, B TOM
yuciie (U3NUECKHe SIBICHUS B IMPUPOJIE: MPUMEPHI JBMKEHHUS C PA3IMYHBIMU CKOPOCTSIMHU B KUBOH U
HEXXMBOM MpHpoJIe, NeCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBJIEHUS Ha
KUBOM OpraHusM, IUIaBaHHUE pbIO, phIYaru B TeJl€ 4YEJIOBEKa, MPH ATOM IEPEBOJUTH MPAKTUUYECKYIO
3aJjauy B yueOHYI0, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (GU3UUECKUX SBICHUM;

. ONHUCHIBATh M3Y4YCHHbIE CBOWCTBA Tel W (HU3UYECKUE SBICHHS, HCIONb3Yys (HU3NUECKUe
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHAS CKOPOCTh, CHJIa
yIpPYroCTH, CHJIa TSKECTH, BEC Tella, CHJIa TPeHMs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Taza),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYecKasi paboTa, MOIIHOCTb, MJIEYO CHJIbI, MOMEHT CHJIbI, KO3 duineHt
IIOJIE3HOTO JEWCTBHUS MEXAHM3MOB, KHHETHYECKass M IOTCHLIMAJIbHAs DSHEPIUs), NpU ONHUCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIIOJIb3YyEMbIX BEIMYMH, UX OOO3HAYEHUS U €AMHUIIBI
(bU3NYEeCKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMYMHY C APYTUMHU
BEJIMYMHAMHU, CTPOUTDH rpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

. XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKHE SBIEHUS M IPOLECCHl, HCIONIb3Yys IpaBUIia
CIIO)KEHMsI CWJI (BIOJIb OJHOM mpsimMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NpaBUIIO
paBHOBecHsl pblyara (OJ0Ka), «30J0TO€ MPaBWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOH
SHEpPIuu, NPy 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYecKoe
BBIPa)KEHHUE;



o OOBSICHATh (U3NYECKUE SIBICHUS, MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallud MPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATH IMPUYMHHO--CIEJICTBEHHbBIE CBS3H,
CTpOUTh O0BsICHEHUE M3 1—2 JOTMUYECKUX LIaroB ¢ Omopod Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUECKUX
SABJICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

J pewath pacu€THble 3a7aud B 1—2 AEHCTBUS, UCHOJB3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOLIME
¢dusnueckue BEIMUYUHBI: HA OCHOBE AaHajIM3a YCJIOBUS 3aJaudl 3allUChIBaTh KPaTKOE YCIIOBHE,
HOJICTABIATh (PU3MUECKUE BEIMYUHBI B (OPMYJIBI U MPOBOAUTH PACUETHI, HAXOIUTHb CIPABOYHBIE
JaHHbIe, HEOOXOAMMbIE JJIsl PEUIeHUs 3a/ad, OLEHHBATH PEAMCTHYHOCTh MOJYYCHHOH (U3NYEeCKOi
BEJIMYMHBI;

J pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO PELIMTh INPH MOMOLIM (PU3MUYECKUX METOJOB, B
ONMCAaHUM MCCIEJOBAHUS BBLIENATH IPOBEPSIEMOE INPEANOJIOKEHUE (TUIOTEe3y), pas3jindarbk U
MHTEPIPETHPOBATH TOJTYYECHHBIA PE3yJbTaT, HAXOAUTh OMIMOKH B XOJE OIBITA, JIEJIaTh BBHIBOJIBI IO €T0
pe3yibTaram;

J IPOBOJIUTH ONBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUA WM (PU3UUECKUX CBOMCTB TEIl:
dbopMyaHpoBaTh TpPOBEpPsSEMBbIE NPEANONOKEHHUs, COOMpaTh YCTaHOBKY W3  IPEIIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH XO/1 ONbITa U (POPMYJIUPOBAThH BHIBOJIBI,

J BBIMOJIHATh MpSIMBbIE HM3MEPEHMs DPACCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIIEpPATypbl C HCIOJIb30BAHUEM AaHAJOrOBBIX M LHU(POBBIX NpUOOPOB, 3amKMCHIBaTh IOKA3aHUs
puOOPOB ¢ YUETOM 3aJaHHOI aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUH;

J IPOBOJIUTH HCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (M3MYECKON BEIUYMHBI OT Jpyro c
HCIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PAaBHOMEPHO JIBUXKYIIETOCS TeJla OT BpEMEHU
JBYDKEHUS TeJla, CUIIbI TPEHHUS CKOJIBKEHMs OT Beca Tena, KauecTBa 0OpabOTKM MOBEPXHOCTEH Ten U
HE3aBHCUMOCTH CHWJIBI TPEHMsI OT IUIOLIAAM CONPHUKOCHOBEHHUS TE€J, CHJIbl YINPYTrOCTU OT YAJIUHEHUS
NPY>KHUHBI, BHITAJIKUBAIOLIEH CUJIBI OT 00bEMa MOrpy>KEHHON YacTH Tela U OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTU Tella, OT IIyOMHBI, Ha KOTOPYIO HOTPYXKEHO TeN0, YCIOBHH IaBaHUs
TeJl, YCIOBUI paBHOBECHS phlyara U OJOKOB), y4acTBOBATh B IJIAHUPOBAHUHU Y4€OHOI'O MCCIIEJOBAHUS,
coOupaTh YCTAHOBKY U BBIIOJHATH HM3MEPEHHUs, CIeAys MNpeJIOKEHHOMY IUIaHy, (DUKCHpOBATh
pe3yabTaThl MOJY4YEHHOW 3aBUCUMOCTH (U3MYECKHUX BEIMYMH B BHJIE NPEAJIOKEHHBIX TaOIUI] U
rpaduKoB, JeNaTh BBIBOJBI 10 pE3yJIbTaTaM UCCIIEOBAHMUS;

o IIPOBOANTH KOCBEHHbIE MU3MEPEHUs] (U3UYECKUX BEJIWYUH (TUIOTHOCTh BELIECTBA >KUJIKOCTH U
TBEPJIOTO TeJNa, CHJIa TPEHUS CKOJIBKEHUS, TaBIeHUE BO3/lyXa, BHITAJIKUBAIOLIAsl cujla, JeHCTBYOIAs Ha
MOTPYKEHHOE B JKUIKOCTb TENO, KOA()(UIIMEHT MOIE3HOr0 AEHCTBHUS MPOCTHIX MEXAHU3MOB), CIENys
NPEUI0KEHHOW MHCTPYKIUH: MIPU BBIOJHEHUN U3MEPEHUN cOOMpaTh HKCIEPUMEHTANIBHYIO YCTaHOBKY
Y BBIUUCIISITH 3HAUE€HNE NCKOMOM BEIMUYNHBI,

o coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a0opaTOPpHBIM 000PYI0BaHHUEM;

J yKa3blBaTh NPUHLHUIBI JEHCTBUS NPUOOPOB M TEXHUUECKHUX YCTPOWCTB: BECBHl, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIMEecs] COCYIbl, OapoMeTp, pblyar, IOABWKHBIA U HEMOABMKHBIA OJIOK,
HaKJIOHHAsl IIJIOCKOCTb;

J XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpoN Ha MX ONHMCAaHMS (B TOM YHCIE: MOAUIMIHHUKH, YCTPOWCTBO BOAOIPOBOAA, TMIPABINYECKUI
IIpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp), MCIONb3ys 3HaHMS O CBOWCTBAx
(bu3nyYecKuX SIBICHUN U HEOOX0AUMbIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

J MPUBOJIUTH MPHUMEPHl (HAXOAUTh MHMOPMAIMIO O MpHUMepax) MPaKTUYECKOTO HCIOJIb30BaHUS
¢u3nyeckux 3HAHUKA B IMOBCETHEBHOM KM3HM Uil obOecreueHHs O€30MacHOCTH MpHU OOpalieHuH ¢
npubopaMH U TEXHUYECKUMM YCTPOWCTBAMM, COXPaHEHMsI 3/10pOBbsl M COOIIOAEHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPY>KAIOILEH CPELE;

J OCYILECTBIISATh OTOOP HCTOUYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
MIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U MyTEM CPaBHEHMs PA3JIUYHBIX HCTOYHHKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISICTCS IPOTUBOPEUMBOM MIIM MOXKET OBITH HEJJOCTOBEPHOM;



o UCMOJIb30BaTh MpPHU BBINOJHEHUM YUYEOHBIX 3aJaHMi HAay4HO--TIONMYJSPHYIO JIMTEPATypy
(GU3M4eCKOro cojepkaHus, CIpPaBOYHbIE MaTepHaibl, pecypchl ceTd MHTepHeT, BiajgeTs npuémamu
KOHCIIEKTHPOBAHU TEKCTa, peoOpa3oBanus HHPOPMAIIUH U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIE KpaTKWE TNHCbMEHHBIE M YCTHBIE COOOIIEHMS Ha OCHOBE 2-3
UCTOYHUKOB HMH(pOpManMu (U3NYECKOTO COJEpXKaHHUsA, B TOM YHCIE IyOJUYHO JenaTb KpaTKue
COOOIICHHUSI O pe3yJIbTaTax MPOEKTOB MM YYEOHBIX MCCIIEAOBAHUM, IIPU 3TOM I'PAMOTHO HCIOJIB30BATh
W3yYEHHBIN MOHATUHHBIN annapar Kypca pU3UKH, CONPOBOXIATh BBICTYINICHHE [IPE3CHTALIEH;

o IPY BBIIOJHEHUH YYEOHBIX NPOEKTOB U MCCIEIOBAaHUN pacnpenessTh 003aHHOCTU B IPyIIE B
COOTBETCTBUM C IIOCTaBICHHBIMHU 3a/ladaMM, CICIAWUTH 3a BBIINOJIHEHHEM IIJIaHA JEWUCTBUM, aJeKBAaTHO
OLIEHUBATh COOCTBEHHBIH BKJIAQJ B JIEATEIIHOCTh TIPYIIbI, BBICTPAHBaTh KOMMYHHUKATHBHOE
B3aMMOJCICTBHUE, yUUTHIBAsI MHECHUE OKPYKAIOLIMX.

K xonmy oOydenuss B 8 kJjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE IOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCSA YMEHUI:

o MCIIOJIb30BaTh IOHATHUS: Macca U pa3sMepbl MOJIEKYJI, TEILUIOBOE IBH)KEHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSHUSL BEIIECTBA, KPHUCTAJUIMYECKHE M aMOp(Hble Tena, HACBILEHHBIH U
HEHACBILICHHBIN I1ap, BIAKHOCTb BO3/lyXa, TEMIIEPATypa, BHYTPEHHSS SHEPrus, TEIUIOBOM JBUraTEllb,
AJIEMEHTAPHBIN AJIEKTPUUECKUM 3apsill, JEKTPUUECKOE 110JI€, IPOBOAHUKU U AUDIEKTPUKH, TOCTOSIHHBIN
EKTPUYECKUI TOK, MArHUTHOE T10JIE;

o pas3inyath sBJICHUA (TEMJIOBOE PACIIMPEHHUE M CXKaTHe, Teronepeaaya, TeIIOBOe paBHOBECHE,
CMauMBaHWE, KaNWUISpHbIE SBJICHUS, WCIIAPEHHE, KOHJAEHCAlUs, IUJIaBICHUE, KPUCTAUIN3aLUs
(oTBepAeBaHueE), KUIIEHUE, TerIonepeaaya (TerIoONPOBOJHOCTb, KOHBEKIMS, HU3TyUEHUE), JIEKTpU3aLus
T€J, B3aUMOJICHCTBUE  3apsioB, JIEWCTBUA  AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJECHCTBUE MarHUTOB, NEHCTBUE MAarHUTHOIO IOJS HA NMPOBOJHUK C TOKOM, 3JIEKTPOMATHUTHAs
MHIYKIMS) 10 ONMMCAaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOUINX JaHHOE
¢buznueckoe SIBICHUE;

o pacrio3HaBaTh IpPOSBICHUE HM3YUYEHHBIX (U3UYECKUX SBICHUH B OKpY’KAIOIIEM MHpE, B TOM
quciie (U3NYECKUE SIBICHHS B MPUPOJIE: MOBEPXHOCTHOE HATSDKEHHWE M KalWUISpHBIE SIBICHUS B
npupojie, KpUCTalasl B mpupoze, uzinyueHue ConHIla, 3amep3aHue BOJOEMOB, MOPCKHE OpuU3BI,
oOpa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra, 3JEKTPUYECKHE SIBJIEHUS B aTrMocdepe, 3JIEKTPUUECTBO
KHMBBIX OPraHU3MOB, MarHUTHOE M0JIe 3eMIH, Jpei( MOII0COB, POJIb MATHUTHOTO MOJS JUIS XKU3HU Ha
3emiie, TMOJSPHOE CHUSHUE, MPU STOM IE€PEBOJUTH MPAKTHUUECKYIO 3a/Jady B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3HUECKUX SBICHUMH;

o ONHUCBHIBATh M3y4YCHHblE CBOWCTBA Tel W (PU3UYECKUE SBICHHS, HUCIONb3Yys (HU3NUECKUe
BEJIMYMHBI (TeMmIiepaTypa, BHYTPEHHSSI HHEpPrusi, KOJHWYECTBO TEIJIOTHI, YZelbHas TEII0EMKOCTh
BEIIECTBA, y/eNbHAas TEIJIOoTa IUIAaBJIEHUS, yJelbHas TeloTa MapooOpa3oBaHUs, ynelbHas TeroTa
CrOpaHus TOIUIMBA, KOA(G(GUIUEHT MOJIE3HOr0 IEHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXKHOCTD
BO3/yXa, MIEKTPUUIECKUH 3apsij, CUJIa TOKA, JJIEKTPUUECKOE HAIIPSHKEHHUE, COMPOTUBIIEHUE ITPOBOIHUKA,
yAENbHOE COIMPOTHBIIEHHE BELIECTBa, padOTa M MOIIHOCTH 3JIEKTPUYECKOI0 TOKa), MPH ONHCAHUU
NPaBUIBHO TPAKTOBaTh (DU3MUYECKUM CMBICI HCIOJNB3YEMBIX BEIWYHH, OOO3HAYEHHS M EAUHUIIBI
(bu3MYeCKUX BEIUYMH, HAXOAUTHh (OPMYIIbI, CBSA3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IpauKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

. XapaKkTepu3oBaTh CBOMCTBa Tel, (pU3MUECKHE SBICHHS W MPOLECCHI, HCIOJb3YyS OCHOBHBIC
MIOJIOXKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOPUH CTPOSHMSI BEIIECTBA, IPUHIIUII CYTIEPIIO3UIIUH TOJIei
(Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa 715 ydacTka 1enH, 3aKoH JDxoyisa—
Jlenua, 3aK0H COXpaHEHMs] SHEPTUHU, IPU 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

o OOBSICHATH (PU3UYECKUE IMPOIECCHl U CBOMCTBA TeN, B TOM YHUCIE U B KOHTEKCTE CHUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATH INPUYMHHO-CICACTBCHHBIE CBS3H, CTPOUTH



00BsCHEHHE U3 1—2 JIOTMYECKUX MIAaroB ¢ OMOpOi Ha 1—2 M3yYeHHBIX CBOMCTBA (PM3MYECKUX SIBICHHM,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

° pemath pacu€THBIE 3a7audl B 2—3 JCHCTBHS, MCIOIB3YsS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOLIHE
¢dbu3nuecKkre BEIMYMHBI: HA OCHOBE aHAJM3a yCIIOBUS 3aJjaud 3alMChIBaTh KPAaTKOE YCJIOBHE, BBISBIISTDH
HCAOCTATOK JAaHHBIX JIsI PCHICHUA 3aaydu, BBI6I/IpaTB 3aKOHBbI U (bOpMy.HBI, HCO6XOI[I/IMLIC JJISL eé
pelleHrs, TPOBOAUTH pPAcU€Thl M CpPaBHUBATH IIOJIyYEHHOE 3HAuYeHHE (U3MUYECKON BEIMYUHBI C
HU3BCCTHBIMU JaHHBIMHU,

L4 paciio3HaBaThb HpOGJIeMBI, KOTOPLIC MOXHO PpCHIMThL IIpU IMOMOIIN (1)I/I3I/I‘-IGCKI/IX MECTOOOB,
UCIIONIb3Ysl  ONMMCAaHHWE MCCIEAOBAHUSA, BBIICIATh MPOBEPSIEMOE MPEINOJIOKEHUE, OLEHUBATh
MMPaBUJILHOCTD MMOPAJAKaA MPOBCACHUA UCCIICAOBAHN, ACJIaTh BBIBOABI;

° IPOBOJIUTH OMBITH MO HAOIIOACHUIO (U3UYECKUX SBICHUN WM (DU3NYECKUX CBOMCTB TeEl
(KanwUIsipHBIE SIBJICHUS, 3aBUCHMOCTH JABJICHHS BO3JyXa OT €ro o0bhEMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCTHIBaHUS M HarpeBaHUs MPU HU3IYyYEHUH OT I[BeTa H3Nydaromeil (moriomiaromei)
IMOBEPXHOCTHU, CKOPOCThb HCHApPCHHUA BOJAbI OT TECMIICPATYPhI KHUAKOCTU U ILIOIIAAW eé IIOBCPXHOCTHU,
JNEeKTpU3alus Tel U B3aUMOJICHCTBUE JJIEKTPUUYECKUX 3apsIOB, B3aUMOJCHUCTBUE IOCTOSHHBIX
MAarouMToB, BHU3yaJIM3alllud MAarHHUTHBIX HOJIEW ITOCTOSHHBIX MAarHuToB, HeﬁCTBHﬁ MAarHuTHOI'O ITIOJIA Ha
MPOBOJAHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa, CBOMCTBA SJEKTPOIBUTATENS MOCTOSHHOIO TOKA):
(dbopMyJIHpOBaTh  TPOBEPSEMBIE  MPEIINONIOKECHHS, COOMpPaTh YCTAHOBKY W3  TPEJIOKCHHOTO
000py/10BaHUs, OMUCKHIBATH XO/1 OMbITA U (DOPMYITHPOBATH BHIBOIBL;

o BBITNIOJHATH MPSAMbIE U3MEPEHUS TEMIIePAaTypbl, OTHOCUTEIHHON BIIaXKHOCTU BO3/yXa, CUIIBI TOKA,
HAIps>KCHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB U JaTYUKOB (1)I/I3I/I‘I€CKI/IX BCJIMYUH, CPAaBHUBAThH
pe3yNbTaThl U3MEPEHUH ¢ YUETOM 3a/1aHHOI a0COIOTHOI MOTPENIHOCTH;

o MPOBOAMWTH HCCIENOBAHUE 3aBUCHMOCTH OJHOW (PU3MYEeCKONW BEIMYMHBI OT Jpyrod c
HCIIOJIb30OBAHHUEM TIPAMBIX I/I3M€p€HI/II\/'I (SaBI/ICI/IMOCTL COIMPOTUBJICHUA IMIPOBOJHHUKA OT €TI0 JIMHBI,
IUJIOMIAI TIOTIEPEYHOTO CEUEHHUs M YAENbHOTO COMPOTUBICHHS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UIYIIET0 4Yepe3 MPOBOJHHUK, OT HANPsOHKEHHWS Ha MPOBOJHUKE, HCCICIOBAHUE IMOCIIEIOBATEIHLHOIO U
MapajuIebHOTO COEAMHEHHWI TMPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBAHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHATh HM3MEPEHUs, CJIeAys TMPEUIOKEHHOMY IUIaHy, (UKCHPOBATh pe3yJbTaThl MOITYYEHHOMN
3aBHCHMOCTH B BHJI€ TaOIUIl U TPaHKOB, 1€1aTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEIOBaHMUS;

o MPOBOANTH KOCBEHHBbIC M3MEPEeHUs (U3UUYECKUX BEIHUYMH (yAeNnbHas TEIJIOEMKOCTh BEIIECTBa,
COIPOTHBIICHUE TIPOBOJHUKA, PabOTa W MOIIHOCTH AIEKTPUYECKOTO TOKA): TUIAHUPOBATH M3MEpPEHHUS,
coOupaTh HKCIEPUMEHTAIbHYI) YCTaHOBKY, CIEIys TMPEATOKEHHON HHCTPYKIUH, W BBIUUCIATH
3HAa4YCHUEC BCIIMYNHDBI,

o coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a0opaTOpHBIM 000PYI0BaHHUEM;

° XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpON Ha WX OMHUCAHWs (B TOM YHCIE: CUCTeMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOuWHa,
aMIepMeTp, BOJBTMETpP, CUETUYHMK JJIEKTPUYECKOM HHEPruM, AIIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTeNbHBIE JIIEKTPONPUOOPHI (TPUMEpPBI), DJICKTPUUECKUE MPEIOXPAHUTENH, SJICKTPOMATHHT,
AJIEKTPO/BUraTeNb IOCTOSHHOTO TOKa), MCHOJb3ys 3HAHUS O CBOMCTBaX (PU3WYECKUX SBIECHUH U
HeoOxoauMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCTHIE TEXHHUYECKHE YCTPOWCTBA W H3MEPHUTENbHBIE MPUOOPHI MO cXeMaM U
CXEMaTUYHbIM pPUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC, IMCUXPOMETP, TUTPOMETP, IABUTATENb
BHYTPEHHETO CrOpaHusi, OJJIEKTPOCKON, PEOCTaT), COCTABIATH CXEMbI OJJIEKTPUYECKUX IIeme C
MOCJICIOBATEIPHBIM W TMApaJUICIbHBIM COSAMHEHHEM JJICMEHTOB, pa3jiidas YCIIOBHBIC O00O3HAUCHUS
AJIEMEHTOB JIEKTPUYECKUX IIeTICH;

° NPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOTO HCIOJIb30BAHUS
(UBUYECKUX 3HAHWK B TMOBCEIHEBHOW >KM3HU I OOecredeHHsi Oe30MacHOCTH TpH OOpalieHuu ¢
npubopaMM W TEXHHUYECKUMH YCTPOWCTBAMH, COXpPAaHEHHUS 3I0pPOBbS M COONIOACHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKpPY KAIOILEH Cpee;



J OCYILECTBIIATh TMOUCK HH(popMaruu ¢Qusnyeckoro coziepxanuss B VHTepHETe, Ha OCHOBE
UMCIONINXCS 3HAHUM W MyTEM CpPaBHEHHS OMOJIHUTENBHBIX MCTOYHHKOB BBIACIATH HH(OPMAIHIO,
KOTOpAs SBJSETCS MPOTUBOPEUMBOM MM MOXKET OBITh HETOCTOBEPHOI;

J UCTOJIb30BAaTh MpPU BBINIOJHEHUH YUYEOHBIX 3aJaHWi HAay4HO--TIONMYJSPHYIO JIMTEPATypy
(bHU3MUECKOTO COJep)KaHMs, CIIPAaBOYHBIC MaTepHaibl, pecypchl ceTd VIHTepHeT, BiajeTh mnpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3zoBanus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

o CO3/1aBaTh COOCTBEHHBIC NMMCHbMEHHBIE M KPAaTKUE YCTHBIE COOOLICHHs, 0000mmas nHpopMaIuo
U3 HECKOJBKMX HMCTOYHUKOB (DU3UYECKOTO COJACp)KaHHsS, B TOM 4YHCIE MyOIMYHO TNPEACTaBIATH
pe3yNbTaThl MPOEKTHON WM HMCCIEAOBATEIbCKOW NESTEIbHOCTH, MPH 3TOM I'PAaMOTHO HCIIOJIb30BaTh
M3yYEHHBIN MOHATHUHBIN anmapar Kypca (U3UKH, COTPOBOXKIATh BHICTYINICHHE MTPE3CHTAINCH;

J IPY BBITIOJHEHUU yYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUYECKHX MPOIECCOB PACIPELIIATh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 337ladyaMH, CIICAUTH 32 BHIOJIHCHUEM TIaHA
JEWCTBUI U KOPPEKTUPOBAThH €T0, aJIeKBaTHO OLEHHBATH COOCTBEHHBIN BKJIAJ B JIEATEILHOCTh TPYIIIHI,
BBICTPAaNBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, IPOSBIISSA TOTOBHOCTD Pa3peniaTh KOH(QINKTHI.

K xonHmy oOydenuss B 9 kJjiacce mpeaMeTHBbIE pe3ylbTaThl Ha 0a30BOM YPOBHE MOJDKHBI OTPaXKaTh
cOpMUPOBAHHOCTH y 00YHAIOUIMXCS YMEHHM:

J UCIIOJIb30BATh MOHATHSA: CUCTEMa OTCUETa, MaTepruaibHas TOUYKA, TPACKTOPHUs, OTHOCHUTEIBHOCTh
MEXaHUYECKOTO IBWXEHHA, Aedopmarus (ynpyras, IUlacTHYecKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, HEBECOMOCTh U IEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPAOE TEJO, LEHTP THKECTH
TBEPIIOTO Tella, PaBHOBECHE, MEXaHMUYECKHE KOJIeOaHWs W BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPa3BYK,
ANIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh M JalbHO30PKOCTH,
CIEKTPBl HCIyCKaHWs M TMOTJIOMIeHUs, anb(da-, Oera- W TaMMa-U3IydeHHs, H3O0TOIbI, sACpHAs
JHEPreTHKa;

J pa3nuyath  sBIE€HUS (paBHOMEpPHOE W  HEpaBHOMEPHOE NPSMOJIMHEHHOEe  JIBHM)KEHHE,
PaBHOYCKOPEHHOE TPSIMOJIUHEHHOE ABIKEHHE, CBOOOJHOE MaJCHUE TN, PABHOMEPHOE JIBUKCHHE TI0
OKPY’KHOCTH, B3aUMO/ICIICTBUE TeJl, peaKTUBHOE JBI)KEHUE, KoJeOaTeIbHOE JIBUKEHUE (3aTyXarolue u
BBIHY)KJICHHBIE KOJICOaHWs), PE30HAHC, BOJHOBOE JBIDKEHHE, OTPaXCHHWE 3BYyKa, NPSMOJIMHEHHOE
pacrpocTpaHeHHe, OTPAKEHME U MpeJIOMJICHHE CBeTa, IOJHOE BHYTPEHHEEe OTpakeHHE CBeTa,
pas3iokeHne Oeloro cBeTa B CHEKTP U CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, AWUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CHEKTpa M3JIy4eHHs) 10 OMHCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OTIBITOB, JIEMOHCTPHUPYIONIHX JaHHOE (PU3NIECKOE SIBIICHUE,

J pacrio3HaBaTh MPOSBICHWE HM3YYCHHBIX (H3MUECKUX SIBJICHUH B OKpYXKaOMEM MUpe (B TOM
yucie (Gu3nYecKue SBICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, JBHKEeHUE M1aHeT COJTHEYHOH CHUCTEMBI,
pPEaKTHBHOE JBW)KCHHE OIKMBBIX OPraHW3MOB, BOCIPHITHE 3BYKOB JKHBOTHBIMH, 3EMIIETPSICEHUE,
celicMUUecKHUe BOJHBI, I[yHaMH, 3XO, IIBETa TeJ, ONTHYECKHE SBJICHUS B IMPHPOJE, OMOJIOrMYecKoe
JICWCTBUE  BUAMMOTO, YIbTPa(HOIETOBOTO ¥  PEHTTEHOBCKOTO  W3JIYYCHHH, ECTECTBEHHBIH
palMOaKTUBHBIA (OH, KOCMHUYECKHE JIyYyd, DPaJUOAKTUBHOE HW3JIyuyeHHE MPHUPOJHBIX MHHEPAJIOB,
JEWCTBUE PAIMOAKTUBHBIX M3ITyUYeHH HAa OPTaHWU3M YeJIOBEKa), TIPU ATOM IEPEBOIHUTH MPAKTHUECKYIO
3ajjauy B yueOHYI0, BBIIEIISTH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (GU3UUECKUX SBICHUM;

J ONHKCBHIBATh M3Y4YCHHbIE CBOWCTBA Tel W (PHU3UYECKUE SBICHHS, HCIONb3Yys (HU3NUECKUe
BEIMYMHBI (CpPEeTHSIST W MTHOBEHHAs CKOPOCTh Tejla NMPH HEPAaBHOMEPHOM JBIDKEHHH, YCKOPEHHE,
nepeMeleHme, MmyThb, YIioBas CKOpPOCTb, CHJIA TPEHHS, CHJIa YNPYTOCTH, CHJa TSHKECTH, YCKOpEHHe
CBOOOJTHOTO TaJICHHs, BEC TeJa, UMITYJIbC Teja, UMITYJIbC CHIIBI, MeXaHH4YecKasi paboTa M MOITHOCTb,
MOTEHIMAJIbHAs PHEPTUs Tela, MOJHATOr0 HaJl OBEPXHOCTHIO 3€MJIH, IIOTEHIIMAIbHASL SHEPTHUs C)KaTOU
NpYKUHBI, KHHETHYECKas SHEprus, MOJHAs MEXaHW4ecKas SHeprus, MepHoja M 4YacToTa KoieOaHui,
JUTMHA BOJIHBI, TPOMKOCThH 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTellb MPETOMIICHHUS CpPe[ibl),
IPU ONHCAaHWHU MPABMWIIBHO TPAKTOBATH (PU3NUECKUI CMBICT HCIIONB3yEMBIX BEIMYMH, 0003HAUCHUS W
eIMHUIIB! PU3NYECKUX BETUYMH, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PH3HMUECKYIO BETUUMHY C
APYTHMH BEITMYMHAMH, CTPOUTH T'paQUKN H3YyIEHHBIX 3aBUCHMOCTEH (DPM3NUECKUX BEITHYHH;



J XapaKTepu3oBaTh CBOWCTBA TeJ, (HU3MYECKUE SBJICHUS U IMPOLECCHl, MCIOIb3Ys 3aKOH
COXPAaHEHHs HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHIMII CYNEPHO3ULUU CHJI, IPUHIIMII
OTHOCUTENbHOCTU [anunesi, 3akoHbl HplOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHMsI 3apsJ0BOI0 U MaCCOBOT'O YMCEJI IPU AJEPHBIX peaklusaX, Ipu
3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3alMCHIBATh €T0 MATEMAaTHUECKOE BBIPAKECHUE;

o OOBSICHATH (PU3UYECKUE IMPOIECCHl U CBOMCTBAa TeN, B TOM YHUCIE U B KOHTEKCTE CHTyalui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABIATH IMPUYMHHO--CICACTBEHHBIE CBSA3HM, CTPOUTh
o0bsicHeHUE U3 2—3 JOrMYEeCKHUX IIAroB C OMOpoil Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX SBICHUH,
(bU3N4eCKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

J pewaTh pacy€THbIE 3a/1a4M (ONHUPAIOLIMECS HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIOJIb3Ys 3aKOHBI
U (opMyJbl, CBSA3bIBAIONINE (PU3UUECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a yCJIOBHS 3a/ayM 3alMChIBATh
KpaTKoe YCJIOBHUE, BBIABIISATh HEJOCTAIOIINE MM W30BITOYHBIC TaHHBIC, BEIOUPATh 3aKOHBI U ()OPMYJIBI,
HEOOXOAUMBIE MJIi pELIeHUs, NPOBOJAUTH pPAacy€Tbl M OLIEHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO
3HAa4YeHUsI PU3NIECKOI BETMUNHBL;

. pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEHIMTh MPH MOMOIIM (PU3HUYECKUX METOJIOB,
UCMOJNb3ysd OIMCaHME MCCIEJOBAHUSA, BBUIEIATh HPOBEPSAEMOE IMPEANOJIOKEHUE, OLIEHUBATh
[IPaBWJIbHOCTH IMOPSJIKA IPOBEJCHUS UCCIEIOBAaHUS, J€JIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YJIbTATHI
HaOJI0CHUHN U OIBITOB;

J IPOBOJUTH OMBITH 0 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HbroTOHA, 3aKOHA COXpAaHEHUs SHEPruH, 3aBUCUMOCTh Mepuoia KoyieOaHui
IPY>KMHHOTO MasTHUKAa OT Macchl I'py3a U JKECTKOCTH MPYKMHBI M HE3aBUCHUMOCTb OT AMIUIMTY]IbI
MaJIbIX KOJIeOaHMid, MPSAMOJIMHEHHOE PaclpOCTpaHEHHE CBETa, Pa3lIoKeHHE OeJIoro cBeTa B CIEKTD,
U3yYeHUE CBOICTB H300pakeHUs B IIJIOCKOM 3€pKaje M CBOWCTB H300pakeHHsl IpeaMera B
coOuparoiiel TuH3€e, HaOMIOIEHUE CIUIOMIHBIX M JIMHEHYAThIX CIIEKTPOB U3IYUYEHUS): CAaMOCTOSITEILHO
coOupaTh YCTAHOBKY M3 H30BITOUHOrOo Habopa OOOpYJIOBaHHUS, ONMCHIBATH XOJ ONbITA U €ro
pe3ynbTaThl, GOPMYIHPOBATh BHIBOJIBI;

J IPOBOAMTH MPHU HEOOXOJUMOCTH CEPUI0 MPSAMBIX M3MEPEHUM, OINpenesss CpeaHee 3HaueHUe
U3MepsieMoi BeIMUUHBI ((OKYCHOE paccCTOsHUuE coOMparoleil JIMH3bI), 000CHOBBIBATh BBIOODP CIIOCO0a
U3MepeHus (U3MepUTEIbHOro Mpudopa);

o IIPOBOAMTH HCCJIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKHUX BEJIMYMH C HCIOJIb30BAaHUEM MPSMBIX
U3MEpeHui (3aBUCUMOCTb HYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBI)KEHUHM Oe3 HadalabHOM
CKOPOCTH, MepHuoja KojeOaHWH MaTeMaTHYeCKOr0 MasTHHKAa OT JUIMHBI HMTH, 3aBUCHMOCTH yria
OTpaKEHMsI CBeTa OT YyIVla NaJeHus W YIJla MpeloMIeHHs OT YyIya THaJeHus): IUIaHUpOBaTh
UCCIIEIOBaHUE, CaMOCTOSATENbHO COOMpaTh YCTAHOBKY, (UKCHPOBATh pe3yJbTaThl MOIYYEHHOU
3aBUCUMOCTH (DM3MYECKHX BEJIMYMH B BUAE TAONUIl U TPpaHKOB, JIeNaTh BBIBOJBI IO pe3yJbTaTaM
HCCIIEIOBaHMUS;

J IIPOBOAMTH KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEIMUUH (CpEelHss CKOPOCTh U YCKOPEHHE Tema
IpU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOpPEHHE CBOOOJHOTO MaaeHHs, >KECTKOCTh MPYKUHBI,
KOA(DPUITMEHT TpEeHUs CKOIBKECHHS, MeXaHn4decKas paboTa U MOIIHOCTh, YACTOTA U MEPUO KOJIeOaHmit
MaTeMaTHYeCKOro U MPYKMHHOTO MasTHUKOB, ONITUYECKask CUJIa COOMpAIOIEeH JTMH3bI, paJlOaKTHBHBIH
(GoH): MIaHUPOBATh U3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOJIHATH W3MEpEHUS,
cliefysl MPeUI0KEHHOW MHCTPYKIUH, BBIYUCIATH 3HAUEHHE BEJIMYMHBI M aHAJTU3UPOBATh MOJTYYECHHBIE
pe3yJIbTaThl C YU4ETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHUI;

o coOroAaTh NMpaBuiia TEXHUKU 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHEM;

. pasnyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (U3MYECKMX MOJENeH: MarepuanbHas TOUKa,
a0COIOTHO TBEPIOE TEIJIO0, TOUCUHBIM UCTOYHHK CBETA, JIyd, TOHKAs JIMH34, IUTaHeTapHasi MOJETb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO s171pa;

. XapaKTepu30BaTh NPUHIMIBI JEHCTBHUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpOM Ha MX ONHUCaHMs (B TOM YMCIE: CIHIOMETP, JATYMKHU HOJOXKEHUS, PACCTOSAHUSA U YCKOPEHHUS,



pakera, 5XOJIOT, OYKH, MEPUCKOIN, (oToammapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOM, I03UMETP,
KaMmepa BuibcoHa), HCTonb3ys 3HaHHUSI O CBOMCTBAX (PM3MUECKUX ABICHUN U HEOOXOUMbIe (pru3nueckue
3aKOHOMEPHOCTH;

o UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKHM HW3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMUECKUX MPOLECCOB MPHU PEUICHUH Y4YeOHO--TIPAKTUYECKUX
3aJ1a4, ONTHUYECKHUE CXEMBbI JJIsl IOCTPOEHUS N300pakeHUI B MJIOCKOM 3epKajie U coOMparomiei JuH3e;

o NPUBOJIUTH MPHUMEPHl (HAXOAUTh MH(OpPMALMIO O MPHUMEpax) MPAKTUYECKOTO HCIOJIb30BaHUS
¢u3nUecKkux 3HAHWK B IMOBCETHEBHOM KM3HM Juid obOecneueHHs: 0€30macHOCTH MpH OOpamieHuHu ¢
npubopaMd U TEXHHUYECKUMHU YCTPONCTBAMH, COXpAaHEHHUS 3JI0pOBbS U COOIIOJEHHUS HOPM
9KOJIOTUYECKOIO ITOBEJCHUS B OKPYKAIOLIEH Cpelie;

o OCYILECTBIISITh MOMCK MH(pOpManuu (puznyeckoro coxaepkanust B MIHTEpHETE, CaMOCTOSTEIHHO
dbopMynHpyss TOMCKOBBIA 3ampoC, HAXOAUTh IIyTH OINPEAEICHUS JOCTOBEPHOCTH TOIYYEHHOU
nH(OpPMAaIIUK HA OCHOBE UMEIOIIUXCS 3HAHUI U JTOTIOTHUTEIbHBIX HCTOYHUKOB;

o UCIIONIb30BAaTh TMPU BBINOJHEHUM Y4YeOHBIX 3aJlaHUil Hay4HO--TIONYJSPHYIO JIUTEPaTypy
(GU3NIECKOTO COMepKaHMs, CIpPAaBOYHBIE MaTepHaibl, pecypchl cetn MHTepHeT, BiajgeTb npuémMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

. CO3/aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIC COOOIEHHS Ha OCHOBE HMH(OpPMAIMH U3
HECKOJIbKUX UCTOYHHUKOB (PU3MYECKOTO COJCPKAHUSA, MyOIINIHO TPEACTABIATh PE3YIbTAThI TPOSKTHON
WJIM UCCIIEI0BATEIbCKON NEATEIbHOCTH, PU 3TOM IPaMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHATHUHUHBIN
ammapar M3y4aeMoro pasjena (U3MKA M CONPOBOXKIATH BBICTYIUICHHE IpE3CHTAled ¢ Y4ETOM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHKOB.

[ ]
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pecypcsl
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Dusika - HayKka o bubmmoteka [IOK
1.1 2 https://m.edsoo.ru/7f4161
Hpupoac 94
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1.2 2 1 https://m.edsoo.ru/7f4161
BCIIMYNHBI
94
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94
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ArperaTHble bubmuoteka [JOK
2.3 COCTOSIHUSI 2 https://m.edsoo.ru/7f4161
BelEeCTBA 94
Hroro no pazaeny 5

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHeE Tel

MexaHIIecKoe bu6nuoreka [IOK
3.1 3 https://m.edsoo.ru/7f4161
JBH)KCHUEC
94
VHeDIIs. Macca Bbu6nuoreka [IOK
3.2 PHHA, ’ 4 https://m.edsoo.ru/7f4161
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94
bubmuorexa [JOK
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Uroro no pazneny 21
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Ilepenaya naBnenus bubmuorexa [HOK
4.1 TBEPABIMU TEJIAMH, 3 https://m.edsoo.ru/7f4161
JKUOKOCTSIMH U 94
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1 bu6nuoreka [IOK
4.2 aBJIeHie 5 https://m.edsoo.ru/7f4161
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pecypcbl

Pa3zgea 1. Mexannueckue siBJICHUSA

Mexannueckoe
NBIDKEHUE U

bu6mmoreka [JOK

1.1 10 https://m.edsoo.ru/7f41a4
CII0OCOOBI €ro a6
OIMCAHUS -
Bzaumoneiictrue bubmorexa [IOK
1.2 A 20 https://m.edsoo.ru/7f41a4
Tel
a6
3AKOHEI bubmuoreka [JOK
1.3 10 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Uroro no pazneny 40
Paznea 2. MexaHn4yecKHe KOJI€0aHUA U BOJTHBI
MexaHu4deckue bubmorexa LIOK
2.1 7 https://m.edsoo.ru/7f41a4
KOJIeOaHus 26
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2.2 8 https://m.edsoo.ru/7f41a4

BOJIHBI. 3BYK

a6

Hroro no pazneny 15

Pasznen 3. 3JIeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DNeKTPOMarHuTHO
31 € moJje u
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€ BOJIHBI
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Pa3zgen 4. CBeToBbI€ IBJICHUSA

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4
a6
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CBeTa a6
JIMH3BI U bubmuorexa [JOK
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Paznoxenue bubmuotexa [JOK
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CTIEKTP a6
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a6
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5.2 P 6 1 https://m.edsoo.ru/7f41a4
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bubmuorexa [JOK
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Pa3nen 6. [loBTOpuTEIHHO-00001A0OIIHIT MOYIb

IToBTOpEeHue
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6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41a4

Kypca pusuku 3a a6
7-9 xnacc

Utoro no pazneny 9

OBIIEE

KOJIMYECTBO YACOB 102 3 27

I10 ITPOTPAMME



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

