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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo ¢u3nKe Ha YpPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMsS COCTaBIICHA Ha
OCHOBE TOJIOKEHUH M TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBarenbHOM mporpammbl, mpenacraBieHHbix B DPI'OC OO0, a Takke c  yd€Trom
¢benepanbHON pabodeld mporpammbl BocnuTaHuss M KoHuenuuu npenojaBaHus ydueOHOro
npeaMera «Pu3uKay.
Conepkanue  mporpaMMbel 1Mo (U3MKE ~ HampaBleHO  Ha  (opmupoBaHuUE
€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH OOY4YaloIIUMXCSl W OpraHM3alfi0 W3y4eHHUs (PU3MKU Ha
JIeATeNbHOCTHOM OcHOBe. B mporpamme mo (u3HMKe YYUTHIBAIOTCS BO3MOXXHOCTH Y4e€OHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METaNpeIMETHBIM ~ pe3ysibTaTaM  OOy4eHHs, a  TaKKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HayUHBIX YYE€OHBIX IPEMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus.
[Iporpamma mo ¢u3MKe yCTaHABIMBACT paclpeeseHre ydeOHOro MaTepualia 1o rojaam
oO0ydyeHus (o KiaccaMm), MpeaiaraeT MPUMEPHYIO I10CIEeI0BaTeIbHOCTh M3YYEHUS TeM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS MPEIMETHOrO coAepkKaHMsl M Y4€Te BO3PACTHBIX
0co0eHHOCTeH 00yJaromuxcsl.
[Iporpamma no gusuke pazpaboTaHa C LIETbI0 OKa3aHUSI METOJAUYECKOM MTOMOILU YUUTEIO
B CO3JIaHMH paboueil mporpaMmsl 1o y4eOHOMY MpeIMETY.
®u3nKa SIBIAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIBKY (pU3MUECKHe 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB M SBJICHUMN, M3y4aeMbIX XUMHEH,
Ouonoruei, actpoHoMuer u usnueckol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, TPEAOCTABISET Haubosiee siCHble 0o0pas3lbl NPUMEHEHHs HAy4HOTO METoJa
MIO3HAHUS, TO €CTh CII0C00A MOTYUYEHHs JOCTOBEPHBIX 3HAHUIN O MHpE.
OnHa W3 TIIaBHBIX 3aad (U3UYECKOro o0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUS
COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTM M MHTEpeca K Hayke Yy
00yJaroIIuXCsl.
W3yuenne ¢usnkn Ha 0a30BOM YPOBHE IMpEAIojaraeT OBJIAQJACHUE CJETYIOIUMU
KOMIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTbD:
® Hay4HO OOBSICHSATH SIBIICHUS;
® OLEHUBATh U NIOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEI0BAHHUS;
® UHTEPHPETHPOBATH JAHHBIE W MHCIOJIb30BATH HAyYHBIE [10Ka3aTeIbCTBA AN
MIOJTy4€HUs BHIBOJIOB.
[lenn wm3ydeHuss Gu3MKKM HAa ypOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs OIPEACIICHBI B
Konuenmuu npenogaBanus ydeOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3AIMIX
Poccuiickoit ®Denepanum, peaqu3yoOIMX OCHOBHBbIE 00IIe00pa3oBaTeIbHbIE IMPOrPaMMBI,
yTBepkI€HHON pemeHneM Kosmnermn MunncreperBa npocsemmenust Poccuiickont @enepannu
(mporokon ot 3 nexabps 2019 r. Ne [TK-48H).
Henun usyvyenus pusuku:
e npuoOpeTeHHEe HHTEpeca M CTpeMJICHHs OO0yYaromuxcs K HayYHOMY H3Y4EHUIO
MPUPOIBI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTAaBIECHUH O HAYYHOM METOJ€ TMO3HaHud U (OpMUpOBaHUE
HCCIJIE0BATEIBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SBJICHUSM;

e (opMHpOBAHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4EHUs] OCHOB CTPOEHUS
MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;



(dbopMHpOBaHUE MPEACTABICHUN O posid GUUKU I Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOIHii;

pasBUTHE TMIPEICTABICHUA O BO3MOXHBIX cdepax Oyaymeid mnpoheccHoOHaTBHON
JeATeIbHOCTH, CBA3aHHON C (PU3MKOM, MOIrOTOBKA K JaJIbHEHIIeMy 00y4EeHHUIO B 3TOM
HaIrpaBJICHHUHU.

JlocTmkeHne STUX Iened mporpamMmbl 1Mo (GU3MKE Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHMs 00ECTIEYMBACTCS PEIICHUEM CIICIYIONTUX 3a1a4:

MpUOOpeTeHNEe 3HAHWH O JUCKPETHOM CTPOSHUHM BEUIECTBA, O MEXaHWYCCKHX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

NpuoOpeTeHUE YMEHHH ONUChIBAaTh U OOBACHATH (PU3WUYECKHUE SBICHUS C
HCIOJIb30BAHUCM MMOJYUCHHBIX 3HaHI/II\/JI;

OCBOCHHE METOJIOB PEIICHUS MPOCTCUIHMX PACYETHBIX 3a/a4 C MCIOIb30BaHUEM
(bH3I/I‘-IGCKPIX MOI{CJIef/'I, TBOPUYCCKHX U IMPAKTHKO-OPUCHTUPOBAHHBIX 3a1a4;

pa3BUTHE yMEHUN HAOMIOAATh TMPUPOJIHBIC SBICHUS U  BBHINOIHITH  OIBITHI,
nabopaTtopHble paboOThl M JKCIEPUMEHTAIBHBIE HWCCIICAOBAHMS C HCIOJIB30BAHUEM
M3MEPUTENIBHBIX PUOOPOB;

OCBOCHHE TPUEMOB paboOTHl ¢ WHpopManuell (U3UYECKOrO CONEpKAaHUS, BKIIOYAs
MHPOPMALIMIO O COBPEMEHHBIX JOCTIKCHHAX (HU3UKH, aHAIM3 U KPUTHYECKOE
OllCHMBAHHE UHPOPMAITUH;

3HAKOMCTBO €O cdepamu mpodecCHOHATBLHON IeATeIbHOCTH, CBI3aHHBIMU C (DU3HKOM,
U COBPECMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUKCHUAX (1)I/I3I/I‘-IGCKOI\/JI HAayKH.

Ha usydenne ¢usuku (6a30BBI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHMS

orBonuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kinacce — 68 yacoB (2 yaca B

HEJIEIIO),

B 9 KJ1acce — 102 yaca 3 yaca B HEJICITIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pasznes 1. ®u3uka v €€ poJib B IO3HAHUM OKPYKAKOIIEro MUpa.

®dusuka — Hayka o npupoze. fBneHus npuponsl. GuUsndecKue SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, DJIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenUUMHBL M3Mepenue ¢usnueckux BenuuuH. Dusndeckue mnpuOOpEHI.
[TorpemHocTs n3mMepeHuii. MexxayHapoaHasi CHCTEMa €TUHHII.

Kak ¢u3nka m npyrue ecTeCTBEHHBIE HayKd M3y4aroT MPHpOAy. EcTecTBEeHHO-HAY4HBIH
METO/l MO3HaHUs: HaONIOJICeHHe, IIOCTAaHOBKAa HAYYHOrO BONPOCA, BBIIBM)KEHUE TIHIIOTE3,
9KCIIEPUMEHT MO0 IMPOBEpKE TIuUMNoTe3, oObsicHEHue HalmoaaeMoro spieHus. OmnucaHue
(u3NYeCKUX SBICHUH C TOMOIIBIO MOAETEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHMUS.

2. ®usndeckue npuOOPHI U MpoIeaypa NPSIMbIX WU3MEPEHUH aHAIOrOBBIM M LU(POBBIM

npubopoMm.

Jlabopamopnuie pabomel u onvimeol.

1. Omnpenenenre UeHb! ASIEHUS Kbl H3MEPUTENBHOIO IpUOOpa.

H3mepenne paccTosiHUN.

3. Hsmepenue 00bEéMa KUIKOCTH U TBEPAOTO TeETA.
4. OmpeneneHue pa3MepoB MaJlbIX Tell.
5. NsMepeHnune TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOIO TEPMOMETpa M JaTdyHKa

TeMIIepaTyphbl.
6. IlpoBeneHue uccineqoBaHUS IO TMPOBEPKE THUIIOTE3bl: JAIBHOCTh MOJETA MIApUKa,
MYIIEHHOT'0 TOPU30HTAIBLHO, TEM OO0JIbIIe, YeM OOJIbIIEe BBICOTA ITyCKa.

Pasnen 2. [lepBoHavanabHbIe CBeIeHUS 0 CTPOCHMH BelleCTBA.

CrpoeHne BemiecTBa: aTOMBI M MOJEKYJbI, MX pa3Mmepbl. OMNbITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOEHUE BELIECTBA.

JBmwxenne dactuil BemiecTBa. CBs3b CKOPOCTH JBFDKCHHS YacTHI[ C TEMIIEpATypOil.
BpoynoBckoe nBuxkenue, auddysus. B3auMopelicTBHe dYacTHI[ BEIIECTBA: NPUTSHKEHUE H
OTTaJIKUBaHUE.

ArperatHble COCTOSHUS ~ BEIIECTBA: CTPOEHHUE Ta30B, KUJIKOCTEH U  TBEPIBIX
(kpucTaminyeckux) Ted. B3auMocBsA3b MEXIy CBOMCTBaAaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJICKYJISIPHBIM CTpoeHueM. OCOOCHHOCTH arperaTHhIX COCTOSTHHIMA
BOJIBI.

Hemoncmpavyuu.

1. HabmroneHue OpOyHOBCKOTO JTBUKCHHUS.

2. HaGmonenue muddys3un.

3. HalGmroneHue siBieHUN, OOBSICHSIOMUXCS MPUTSHKEHUEM WU OTTAJIKMBAHUEM YaCTHII

BEIIEeCTBA.

Jlabopamopnsie padomut u onvimel.

1. Ouenka aAuaMeTpa aToMa METO/IOM PSAIOB (C UCIOTIb30BaHUEM (QoTorpaduii).

2. OnbITHI IO HAOTIOJICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MPHUTSIKEHUS.

Pa3znen 3. /IBuskeHHe U B3aUMO/IeCTBHE TeJl.



Mexanuueckoe aBuxkeHue. PaBHOMepHOe W HepaBHOMEpHOe JBUKeHHE. (CKOpOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBM>KEHUH. Pacuér nyTu U BpeMEeHH JIBU>KECHHUSL.

SlBnenue wHepuuu. 3aKOoH WHepUUU. B3auMmonelcTBUE Tell KaK NPUYMHA HU3MEHEHUs
CKOpPOCTH ABWKEHMSI Tel. Macca kak mepa uHepTHOCTH Tena. IlnotHocTh BemectBa. CBs3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BEIICCTBA.

Cuiia kak XapakTepucTuka B3aumojencTBus Tten. Cuma ymnpyroctd U 3akoH ['yka.
N3mepenune cuiabl ¢ MOMOIIBIO JuHAMoMeTpa. fIBjieHHe TAroTeHus W cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux raHerax. Bec tena. HeBecomocth. CnojkeHHe CUJl, HANpaBJICHHBIX I10
onHOW mpsimoit. PaBHonelcTBytomas cui. Cuna TpeHus. TpeHue CKoJIbXEHUs U TPEHUE MOKOS.
TpeHue B npUpoie U TEXHUKE.

Jemoncmpayuu.

1. HaGmoneHne MexaHN4ecKoro ABMKEHUS Tela.

2. HM3MepeHne CKOPOCTH MPSMOIMHEUHOTO ABUKEHHUS.

3. HaOmroneHue siBIEHUS UHEPLIUU.

4. HaObnrogeHne n3MEeHEHUs CKOPOCTH MPHU B3aUMOAECHCTBUU TE.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEl.

CrnoxxeHue cuil, HalpaBJICHHBIX 110 OJJHOM MPsIMOH.

./Iaéopam opHble pabomul U ONvIMBL.

1. Ompenenenue CKOPOCTH PAaBHOMEPHOTO JABIKEHMS (LIapUKa B KHJIKOCTH, MOIEIH
AJIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlajiee).

2. OmpezneneHue CpeaHEN CKOPOCTH CKOJIbKEHUS Opycka WM IIapuKa MO HAKIOHHOM
IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OIBIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsHkeHHs (nedopmanuu) MpyKHUHbBI OT
MIPUIIOKEHHOM CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHUS CKOJBKEHHUS OT Beca Tela U
XapakTepa CONPUKACAIOIINUXCS TOBEPXHOCTEH.

Pa3nen 4. laBiieHue TBEPABIX TeJl, :KMAKOCTel U I'a3oB.

JHasnenue. CriocoObl yMEHBIIIEHUS U YBeIMUeHUs JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh
JIaBJIEHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBneHus TBEPABIMU TEIAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [IlHeBMaTnyeckue MamlvHbBL. 3aBUCUMOCTH JaBICHHUS JKUJKOCTH OT
rnyounsl.  ['mapocratnueckuit  mapamokc. CooOmarommecss cocyabl. [ mapaBiaumdeckue
MEXaHU3MBI.

Atmocepa 3emnn u armocdepHoe AaBiieHue. [IpUyuuHBL CylecTBOBaHUS BO3AYLIHON
obonoukn 3emiu. OmbiT Toppuuennu. M3mepenue atmochepHOro aaBiieHHs. 3aBUCHMOCTb
aTMoc(epHOro JaBlieHUSI OT BBICOTHI HajJ ypoBHeM Mops. Ilpubopel s u3MepeHus
aTMoCc(hepHOro JaBJICHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BeITankuBaroas (apXxumMenoBa)
cwia. 3akoH Apxumena. [TnaBanue ten. Bo3znyxomnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTbH JIaBJICHHS ra3a OT TEMIEPaTypBhI.

[lepenaua naBieHus )KUIKOCTHIO U Fa30M.

3. Coolmaromuecs coCy/bl.
4. T'uppaBiuyecKui mpecc.
5. TlposiBneHue neiicTBUs aTMOC(EpHOTO JaBICHUSI.



3aBUCUMOCTh BBITAJIKHBAIOIIEH CHIIBI OT 00bEMa NOrpyKEHHOM dYacTH Tena u
IUIOTHOCTH JKAJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLLEH CUJIBI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue IUIaBaHMA TeN: IUIABAaHUE WM IIOTPY)KEHHE TEll B 3aBUCHUMOCTH OT
COOTHOILIEHMS TUIOTHOCTEN TeJla U KUIKOCTH.

Jlabopamopnusie padomut u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B KHJIKOCTb
4acTH Tea.

OrnpeneneHne BBITAJKUBAIOIIEH CHIIBL, JIEHCTBYIOIIEW Ha TeEJO, NOTPYKEHHOE B
KUJKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBL, JEHUCTBYIOLIEH Ha TEIO B
JKUJKOCTH, OT MacChl Tella.

OnBITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOLIEH Ha
TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHON B KHUIKOCTH YaCTH TeJIa M OT TUIOTHOCTH
KUJKOCTH.

KoncTtpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM H OIpeaeicHue €
IrPY30IO0ABEMHOCTH.

Pa3znesn 5. PaGoTa 1 MOIIHOCTb. JDHEpPrus.
Mexanunueckast pabora. MOIIHOCTb.

HpOCTBIC MCXaHHU3MBI: pbIYar, 6J'IOK, HaKJIOHHAasA ITIIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHUA

pplyara.

[Ipumenenne nmpaBuiia paBHOBECHS! pbluara K OJIOKY. «30J10TO€ IPABHIIO» MEXAHUKH.

KITLJ mpocThix Mexanu3MoB. [IpocTbie MEXaHU3MEBI B OBITY U TEXHUKE.
Mexanudeckass sHeprus. KuHetmueckas W noTeHUUabHass »Heprus. lIpeBpaimenne
OJTHOT'O BHJIa MEXaHUYECKOM SHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPIUU B MEXaHUKE.

emoncmpayuu.
1. Ilpumepsl MIPOCTHIX MEXAHU3MOB.
Jlabopamopnuie padbomel u onvimeol.
1. Ompenenenue pabOThl CHIBI TPEHHUS TMPH PABHOMEPHOM JIBUKCHHUU Tela 10
TOPU30HTAIbHON OBEPXHOCTH.
2. MHccnenoBanue ycliOBUM PaBHOBECHS phlUara.
3. Uzmepenue KIIJl HakIOHHOI MIIOCKOCTH.
4. H3ydyeHue 3aKOHA COXPAaHEHHSI MEXaHWYECKOW SHEPTHH.
8 KVIACC

Pa3gen 6. TenyioBbie IBJCHUA.
OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOM TEOpUU CTPOEHHMS BellecTBa. Macca

U pasm

€pel aTOMOB HW  MOJICKYIIL. OHI)ITBI, MMOATBCPKAAIOIUC OCHOBHBLIC ITOJIOKCHUA

MOJIEKYJIIPHO-KHUHETUYECKON TEOPHUH.

Mopenu TBEPAOro, JKUIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmieckue u
amopdusbie Tena. OObsICHEHHE CBONCTB T'a30B, KUAKOCTEH U TBEP/ABIX TET HA OCHOBE MOJIOKEHHIA
MOJIEKYJISIPHO--KMHETHYeCKO Teopuu. CmauumBaHWE M KalmWULSIpHbIE sIBJIEHUS. TerioBoe
pacuIMpeHue U cKaTue.

Temneparypa. CBA3p TemmepaTypsl €O CKOPOCTBKO TEIUIOBOIO JIBH)KEHUS YACTHULI.
Buyrpennss oHeprusi. CrocoObl HM3MEHEHHs BHYTPEHHEW OHEpruM: Teruionepeaada u
coBeplIeHHe padoThl. Bubl Temnonepenayn: TemIONPOBOAHOCTb, KOHBEKIIMSL, U3TyYEHHE.



KonnyecTBo TemaoTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. 1eMI000MEH W TEIIOBOS
paBHOBecHue. YpaBHEHHE TEIIOBOro OamaHca. [lnaBieHune u OTBepAeBaHHE KPUCTATUTMYECKHX
BEIIECTB. YenbHas TeruioTa IuiaBieHus. IlapooOpazoBanue u KoHaeHcauus. lcmapenwue.
Kunenue. VYaenpHas Termiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMoc(hepHOro JaBJICHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIUIMBA. Y IelbHas TEIIOTa CrOpaHusl.

[MpuHnuner pabotel TerutoBbIX aBuratenei KIIJ[ TtermoBoro apuratens. TertoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHMS U MPEBPAILECHUS SHEPTUHU B TEIJIOBBIX MPOIECCaX.

Hemoncmpavyuu.

Habmonenne OpoyHOBCKOTO TBHIKEHUSI.

Hab6monenue muddysun.

HaoGmronenue siBneHuii cMayuBaHMs M KalWJUTSIPHBIX SIBJICHUH.

Hab6mronenue TennoBoro pacimpeHust Tedl.

N3menenune naBiaeHus ra3a mpu U3MEHEHUH 00bEMa M HArPEBAHUH WUJTH OXJIAXKICHUH.
[IpaBuiia u3mepeHus TemMiepaTypsl.

Buap! Terionepenayu.

OxmnaxaeHue Ipu COBEPIICHUH PabOTHI.

L ooNOUEWDNR

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMH CUJIAMHU.
. CpaBHEeHUE TEMIIOEMKOCTEN pa3IMYHbIX BEILIECTB.
. HaGnronenue kunenus.
. Habmroienue nocTosiHCTBA TEMIEpaTyphl PH IIaBJICHUH.

P
= O

=
N

13. Moenu TEIUIOBBIX JABUTaTEIICH.

Jlabopamopnuie padbomel u onvimot.

1. OnbIThl O OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKCHHUS.

OnBbITHI 110 BBIPAUIMBAHUIO KPUCTAJJIOB TOBAPEHHOW COJIM MJIU caxapa.

OMBITHI 110 HAOJIOIEHUIO TETUIOBOT'O PACIIMPEHUSI Ta30B, KUJIKOCTEN U TBEPABIX TEIl.
Omnpenenenue AaBleHUs BO3AyXa B OaTOHE MITPHUIIA.

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCHUMOCTh JaBJICHHS BO3JyXa OT ero o0néma u
HarpeBaHUs WU OXJIaKJICHUS.

vk wnwN

6. IlpoBepka rumore3bl JMHEWHOM 3aBUCUMOCTH [UIMHBI CTOJOWMKA JKUAKOCTH B
TEPMOMETPUYECKOM TPyOKE OT TeMIEpaTypshl.
7. HaOmroneHue v3MeHEHUsS BHYTPEHHEW SHEPTUM Tejla B pe3ysibTare TerJionepeaadu u
paboThI BHEUTHUX CHIL.
8. MHccnenoBanue sBICHUS TEMIOOOMEHA IPU CMEIIMBAHUU XOJOAHOM U ropsueil Boabl.
9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MpU TEIIOOOMEHE C
HarpeThiM METAIUIMYECKUM LIUIHHIPOM.
10. Onpenenenue yaenbHOW TEMIIOEMKOCTH BELIECTBA.
11. MccnegoBanue npouecca HCnapeHus.
12. Onpenenenrie OTHOCUTEIBHON BJIaXKHOCTH BO3AYyXa.
13. Onpenenenyre yenbHON TEIOTHI IIABJICHUS JIb/a.
Pa3gen 7. DnekTpuyeckue 1 MarHuTHbIE SIBJICHUS.
OnekTpusainusa Tel. J[Ba poja 3JIEKTpUYECKHX 3apsaoB. B3aumonencTBue 3apsiKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TENl OT BEIMYMHBI
3apsI0B U PACCTOSTHUS MEXKY TEIaMH).



Onexkrpuueckoe nosne. Hampsok€HHOCTB anekTpuyeckoro nosd. [IpuHnun cyneprozunun
AJICKTPUYECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkrpuyeckux 3apsioB. DJIEMEHTApHBIM 3iIeKTpuueckuil 3apsa. CrpoeHue
atoma. [IpoBOAHMKYN U JUAIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOr0 3aps/a.

DONEeKTpUUECKU TOK. YCJIOBMSI CYIIECTBOBAHUS JJIEKTPUYECKOrO0 TOKa. VCTOUHUKH
MOCTOSTHHOT'O TOKa. [IeHCTBUS 3MEKTpHUYecKoro Toka (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B JKUJKOCTAX M razax.

Onekrpuueckas unenb. Cuna ToOKa. Onekrpuyeckoe HampspkeHue. ConpoTuBIIECHHE
MIPOBOJHMKA. YJIEIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juig  ydacTKa LEMu.
[TocnenoBarenbHOE U MapauiebHOE COEIUHEHHUE MPOBOJHUKOB.

PaGora 1 MoutHOCTh 37eKTpUYecKoro Toka. 3akoH J[xoymns—JIenna. DnexkTpuueckue nemnu
U TIOTpeOUTEINN HIIEKTPUYECKOol 3Hepruu B ObITy. KopoTkoe 3aMbikaHue.

[locrossHHBIE MarHuThl. B3auMmonelcTBUE IOCTOSHHBIX MarHuTOB. MarHuTHOE IIOJIE.
MarnuTtHoe nosie 3eMiId U ero 3HaueHue Ui )ku3Hu Ha 3emuie. OnbIT OpcTena. MarHutHoe nosne
3JIEKTPUYECKOro ToKa. [I[puMeHeHne 37eKTpOMarHuToB B TeXHUKE. J[efICTBHE MarHUTHOrO IO
Ha TMPOBOJHUK C TOKOM. OJEKTPOABHUIATENb IOCTOSHHOrO ToKa. lMcnomb3oBaHue
3JIEKTPOJIBUTaTeel B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onpitel  @apages. SBneHue 3yeKTpoMarHuTHOM  uHAyKOuM. IlpaBumo  Jlenna.
Onektporeneparop. CrocoObl MOTy4YEHHUS DSIEKTPUUYECKONM OJHEPruH. OIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

DJleKTpu3aius Tell.

JIBa poza 3JIEKTpUYECKHUX 3apsI0B U B3aUMOJEHCTBUE 3apsyKEHHBIX TEII.
Y CTpoiCcTBO U IEUCTBUE AIIEKTPOCKOIA.

DnekTpocTaTuyecKas MHIAYKIHS.

3aKOH COXPaHEHUS AIEKTPUUECKHUX 3apsi/10B.

[IpoBOAHMKY M TUANEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOT O TOJIA.

M cTOYHHUKHN TOCTOSSHHOTO TOKA.

Lo N EWNR

JIeficTBHS SIIEKTPUYECKOT O TOKA.
. DIEKTPUUECKUH TOK B )KUIKOCTH.
. I'a30BbIii pa3psia.
. I3mepenue cuiibl Toka aMIepMeTpOM.
. 3Mepenue 371eKTprYecKOoro HarpsKEeHUs BOJIbTMETPOM.
. PeocraT u MarazuH cOnpOTHUBIEHUN.
. B3anmopeiicTBrue NOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJICHUsI MOTOCOB MarHUTa.
. MopenupoBaHue MarHUTHBIX MOJIEH MTOCTOSIHHBIX MAarHUTOB.
. OneIT Opcrena.

[l
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. MaruuTHoe 1nojie Toka. JJIeKTPOMAarHur.

. [lelicTBME€ MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENH MTOCTOSTHHOTO TOKA.

. UccnenoBanue siBIeHUS 371€KTPOMArHUTHON MHAYKIIUY.
. Onbitel Dapanes.
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. 3aBUCUMOCTbD HamnpaBJICHUA WHAYKIIUOHHOI'O TOKa OT YCJIOBI/Iﬁ €0 BOBHUKHOBCHUA.
. DJeKTpOreHepaTop MOCTOSTHHOT'O TOKA.

N
u



Jlabopamopusie padomut u onvimul.

OnBITH IO HAOIOICHHUIO JICKTPU3AIMH TEJI MHAYKIIUEH U TIPU COMPUKOCHOBEHHUU.

I/ICCHGI[OBaHI/Ie I[eﬁCTBHH SJICKTPUYCCKOTI'O ITOJISI HAa TPOBOJHUKU U TUDJICKTPUKU.

COopka 1 mpoBepKa pabOThI AIEKTPUYESCKOM TSN TOCTOSHHOTO TOKA.

N3mepenue u peryimpoBaHue CHIIBI TOKA.

N3mepenue u perynupoBaHue HaMpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HITYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS

pe3UCTOpa M HATIPSHKEHUSI Ha PE3UCTOpE.

7. OnbITBI, JEMOHCTPUPYIOIIAE  3aBHUCHMOCTh  DJIEKTPUYECKOTO  CONPOTHUBIICHHS
MPOBOJIHUKA OT €T0 JUTHHEI, IUIOMA/IH MTOTIEPEYHOr0 CEUCHHS U MaTepuraa.

8. IlpoBepka mpaBuiia CIOXKCHHUS HANPSHKCHUH TPU TIOCIEAOBATEILHOM COCIAUHCHHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Ui CUJIbI TOKA NP MapaIeTIbHOM COSTUHEHUH PE3UCTOPOB.

10. Ompenenenue paboThI AIEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

oA wWwNE

11. OnpeneneHre MOLHOCTH 3JIEKTPUUYECKOI'0 TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCMMOCTH CUJIbI TOKA, MAYHIETO Y€pe3 JAMIIOUKY, OT HANPSKEHUS
Ha Hel.

13. Onpenenenne KII/] narpeBarens.

14. VccnegoBaHre MarHUTHOTO B3aUMOJICUCTBHUS TOCTOSTHHBIX MAarHUTOB.

15. 3ydyeHrne MAarHUTHOTO IO TOCTOSIHHBIX MAarHUTOB NpU UX OOBEIUHEHUU H
pa3zieneHun.

16. HccnenoBanue IEUCTBUS SJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIbI B3aUMOJIEUCTBUS KATYLIKA C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIPaBJIEHHUS TOKA B KaTYIIKE.

18. N3yueHune neiicTBUS MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

19. KoHncTpyrnpoBanue u u3ydyeHne padoThl SJIEKTPOABUTATEIIS.

20. Nsmepenue KI1/] anekTpoaBurareabHON yCTaHOBKH.

21. OnpITBl O UCCIEAOBAHUIO SIBICHUS SJIEKTPOMATHUTHOM WHIYKLUUU: HMCCIEIOBaHUE
W3MEHECHUI 3HAYCHUS U HAIIPaBJICHUs WHIYKIMOHHOT'O TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JBIKEHUsA. PaBHOMEpHOe MpsAMONMHEHOE nBHXKEHHE. HepaBHOMepHOE
IpsMOIMHEWHOEe ABMKeHHE. CpenHsAs M MIHOBEHHAs CKOPOCTb Tejaa NPU HEPABHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsMonuHEiHOe nBrkeHrne. CBoOoaHoe najgeHue. OmbIThI
lNaynnnes.

PaBHOMepHOe nBMKeHHE MO OKpykHOcTH. Ilepuon u yacrora obpamienus. JIuneitHas u
yri0Bas CKOpocTH. LIeHTpocTpeMHUTENIBHOE YCKOPEHHUE.

[Iepseiit 3akoH HeroToHa. Bropoi 3akoH Hetorona. Tperuii 3akoH Hberorona. IIpuHuun
CYIEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHMS CKOJIBKEHHS, CHIIa TPEHUS
IIOKOs1, IPYTHE BUJIbI TPEHHUS.



Cuna TsSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpPEHHE CBOOOIHOTO MaCHHS.
JBmxenune miranetr Bokpyr Comnua. IlepBasg kocmMuueckas ckopocTb. HeBecomocTs u
Neperpy3Ku.

PaBHOBecue MaTepuanbHON TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO TEena
C 3aKpEIJIEHHON OChIO BpalleHusl. MomMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenune nmnynbca. MMmynbc cuiibl. 3aKOH COXpPAaHEHUsI MMITYJIbCA.
PeaktuBHOE ABUKEHHUE.

Mexanuueckas pabota U MomHOCTh. Pabora cun Tsxkectu, ynpyroct, TpeHus. Cs3b

SHEPruu

n pa6OTI)I. HOTGHIII/IaJ'II)HaSI SHECpIrusa TCjIa, MOAHATOrO Hald IMOBCPXHOCTHIO 3CMIIM.

[TorenumanbHas 3Heprus cxkato npyxuHbl. Kunernueckas sneprust. Teopema 0 KHHETUYECKON
SHEPryu. 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPTUH.

Hemoncmpayuu.

1. HabmioneHne MexaHM4eCKOoro ABM)KEHUS Tela OTHOCUTENBHO Pa3HbIX TEN OTCUETa.

2. CpaBHEHME IIyTe€d U TPAEKTOPUN IBMXKEHMSI OJHOTO M TOTO K€ Tejda OTHOCHUTEIBHO
Pa3HBIX TeJl OTCUETA.

3. HN3MmepeHHe CKOPOCTH U YCKOPEHUS NPSIMOIUHENHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKEHUS.

5. HalGmionenue ABMKEHUS Tesa O OKPYKHOCTH.

6. HaOmroneHue MexaHWMUECKUX SBJICHHM, MPOUCXOSMIINX B cucTeMe oTcuéTa «Temexka
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENBHO KaOuHeTa (PU3NKH.

7. 3aBUCHUMOCTb YCKOPEHUS Tela OT MacChl TeJla U IEUCTBYIOLIEH Ha HErO CHUJIBI.

8. HaOmronenue paBeHCTBa CUJI PU B3aUMOACHCTBUU TEl.

9. H3meHeHue Beca Tena Npu yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya umirynbca npy B3aMMOJECUCTBUM TEIL.

11. [IpeobpazoBaHusi SHEPTUU NPU B3AUMOJIEHCTBUU Tell.

12. CoxpaHeHME UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COTIOTHO YIPYTrOM B3aUMOIEHCTBHUU.

14. HaGmtoieHue peakTUBHOTO JIBUXKEHUS.

15. CoxpaHeHHe MeXaHHUUECKON YHEPTUU IPU CBOOOJHOM MaJICHUH.

16. CoxpaHeHre MEXaHUUECKOM SHEPTUU MTPH IBUKEHUH Tea MO JEHCTBUEM MPYKUHBL.

Jlabopamopusie padomut u onvimel.

1. KoHcTpynpoBaHMe TpakTa A pa3roHa W JAIbHEHIIEro PaBHOMEPHOI'O JIBHIKECHHS
LIapUKa WIHA TEIEKKH.

2. OmpezneneHue cpeiHEl CKOPOCTH CKOJBXKEHHsI Opycka WM JBIKEHUS IIapuKa IO
HAKJIOHHOW INIOCKOCTH.

3. OmnpeneneHue yCKOpEHHsI Tejla NPU PaBHOYCKOPEHHOM JBH)KEHHUHM 110 HAKJIOHHOU
IIJTIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTHU ITYTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM JBMKEHHH 0e3
HayaJbHON CKOPOCTH.

5. IlpoBepka THNOTE3bl: €CIM MPH PABHOYCKOPEHHOM JBIKEHHMH O€3 HauvyalbHOU
CKOPOCTH IYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEKYTKHA BPEMEHH OJVHAKOBBI.

6. HccienoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHHUS OT CHJIbI HOPMAJIbHOIO
JIABJICHUS.

7. Omnpenenenue Ko3pPUireHTa TPEHUS CKOIbKEHHUS.

8. OmnpexeneHune KECTKOCTH MPYKUHBI.



9.

Omnpenenenue pa®OThl CHJIBI TPEHHs NpPU PaBHOMEPHOM JIBXKCHMHM Tejla IO
TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenue paboOTHl CHIIBI YNPYrOCTH TNPH TMOABEME Tpy3a C HCIOIH30BAHHUEM

HCIIOABHXXHOI'O U ITOABUKHOI'O OJIOKOB.

11. 3y4yeHune 3aKOHAa COXPAHEHHS SHEPIUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

Konebarenbnoe nBuwkenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: MEpPUO, 4acToTa,
aMIuiuTyna. MareMaTudeckuii W NpPYXKUMHHBIM  MasTHUKU. [IpeBpamieHue >HEpruu Ipu

KOJ1€0aTeIbHOM JBHKEHUU.

3aryxaromue konebanus. BoiHyxneHHble konebanus. PesoHanc. MexaHu4eckue BOJHBI.
CBoiicTBa MeXaHHUYECKUX BOJIH. [IpoionbHBIE M ONepedHble BOJIHBIL. J[JTMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusa. MeXaHU4YECKHUE BOJIHBI B TBEPIOM TEJE, CENCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbicoTa ToHA. OTpaxenue 3Byka. UH(pa3Byk u ynbTpa3ByK.
Hemoncmpayuu.

vk wnNe

Habmoienue xonebanuii Te moja AeHCTBUEM CUJIBI TSKECTU U CHIIBI YIPYTOCTH.
Habmtoienue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmtonenue BBIHYXAIEHHBIX KOleOaHW U pe30HaHca.

PacnipocTpanenre npoaoNbHBIX U MTONEPEUYHbIX BOIH (HA MOJEIN).

Habutoienue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTUYECKUH PE30HAHC.

Jlabopamopnosie padomut u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acTOTH U Meprojia KoledaHnii MaTeMaTHYeCKOro MasiTHUKA.
Ornpenenenue 4aCTOTHI M TIEproJa KOIeOaHMi MPYy>KUHHOTO MasiTHUKA.

HccnenoBanune 3aBUCUMOCTH TIEpUO/a KONEOAHWH TMOABEIIEHHOTO K HHUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH TepuoJa KOMeOaHUH NMPYKUHHOTO MasTHUKAa OT MaccChl
rpysa.

[IpoBepka HE3aBUCMMOCTH TiepHoja KOJeOaHWM Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Tpy3a.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IIepuojia KoJe0aHW MPYKHUHHOIO
MasiTHUKa OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

W3mepenne yckopeHus: CBOOOAHOIO MaieHHUS.

Pa3nen 10. DiekTpoMarHuTHoOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIGKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [Ilkana 351eKTpOMardHuTHHIX BOJH. MICIOIb30BaHUE AJIEKTPOMATHUTHBIX BOJIH JUISl COTOBOM

CBiA3H.

DnekTpoMarauTHas mpupoaa ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHoBBIE cBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimeol.

1.

N3yuenne cBOMCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIIbI0O MOOMIJIBHOTO TenedoHa.

Pa3pen 11. CBeToBbIe SIBJICHUS.
JlyueBast monens cBera. Mcrounuku cera. [IpsMonmHeliHOE pacrnpoCTpaHEHHE CBETA.
3armenus Connua u Jlynsl. Otpaxxenue cBera. [lnockoe 3epkano. 3akOoH OTpa)K€HUs CBETA.



[Ipenomnenne cBeta. 3aKoH npenomiieHus cBeTa. IlonHOe BHYTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHne MOIHOIO BHYTPEHHEIO OTPAKEHUS B OIITHYECKUX CBETOBOAAX.

Jlunza. Xox nyuedt B smu3ze. Onrtuyeckas cucrema ¢oroarmnapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontuyeckas cucrema. biim3opyKocTs M TaIbHO30PKOCTb.

Paznoxenune 6enoro csera B criektp. OnbiTel HptoToHA. CllO)KEHHE CIIEKTPAIbHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

L ooNDUAEWNR

[IpssmonuHeitHOEe pacpOCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[onyyenue n300pakeHMI B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

Onrtuyeckuii CBETOBO/I.

Xon nydeii B cobuparoieit mmH3e.

XoJ Ty4der B pacCEUBArOLIEH JINH3E.

[Tonyuenue n300paskeHUii ¢ TOMOILBIO JTUH3.

[Tpunuun neiicTBus Goroanmapara, MUKpOCKOIIAa U T€JIECKOMa.

10. Mopens riasa.

11. PaznoxxeHue 0enoro cBera B CIEKTP.

12. Tlomydenue 6enoro cBeTa MpH CIOKEHUHU CBETA PAa3HBIX IIBETOB.
Jlabopamopnuie pabomel u onvimeol.

1.
2.
3.

No vk

HccnenoBanue 3aBUCMMOCTH yIila OTPaXKEHHsI CBETOBOTO Jiyya OT yrijia MaJeHusl.
N3ydenne xapakTepuCTUK H300paKeHUs MIpeIMeTa B TNIOCKOM 3epKaJie.
HccnenoBanue 3aBUCHMOCTH yIJla IPEIOMIICHUSI CBETOBOIO Jy4ya OT yrja MaJeHHs Ha
TPAHUIIE «BO3TYX—CTEKIIO».

[Tonmy4yenune n300pakEHU ¢ TTOMOIIBIO COOMPAFOIIEH JIMH3HI.

Omnpenenenne (OKYCHOrO pacCTOSIHUS U ONTHYECKON CHIIbI COOMPAIOLIEH JTMH3HI.
OnbITHI IO Pa3I0KEHUIO OETIOro CBETa B CHEKTP.

OmBITEI 10 BOCHPHATHIO IBETA MPEIMETOB MPH WX HAOIIOJCHUHM Yepe3 IIBETOBHIC
(GuIbTPHI.

Pa3nen 12. KBaHTOBBIC SIBJICHHS.

OmnsiThl Pesepdopaa u ninanerapnas mozaens aroma. Mognens aroma bopa. Mcnyckanue u
MOrJIoleHne ceeta aroMoM. KBaHThl. JInHeHYaThie CIIEKTPHI.

PanunoaktuBHOCTh. Aunbda-, O6era- u ramma-usinydenus. CTpoeHHUE aTOMHOTO sjpa.
Hyknonnas wmoxens aromHoro sapa. M3oronsl. PannoaktuBHbie mnpeBpamenus. llepuon
nojlypacnaja aTOMHBIX sLJIEp.

SnepHble peakiu. 3aKOHbI COXPAHEHMS 3apsIOBOI0 U MAacCOBOT'O YUCEN. DHEPrusi CBSA3U
aToMHbIX snep. CBsi3p Maccel M sHepruu. Peakuuu cuHTte3a u jaeneHus snep. McTodyHukH
sHeprun CosHLa U 3BE3 .

Snepnas sHepretuka. JleicTBUS paagOaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTraHU3MBbI.

JHemoncmpayuu.

ou sk wnNE

CHeKTpel N3ITyd€eHUs U TOTJIOIIEHUS.

CrieKTphl pa3inuyHbIX T'a30B.

Crnextp BomOpOAa.

Habmtonenue TpekoB B kamepe Buiibcona.

Pabora cuérurka HOHU3UPYIOUNX U3TYYCHUI.

Perucrpanus nsimy4eHus NpUpOAHBIX MAHEPAIOB U IIPOYKTOB.



Jlabopamopuwsie padomut u onvimel.

1. HabmioneHue CIIOMIHBIX U IMHEHYAThIX CIEKTPOB U3ITy4EHUSI.

2. HccnenmoBaHue TPEKOB: M3MEPEHHE DHEPTMM YACTHIBI 110 TOPMO3HOMY IYTH (II0

(dbotorpadusam).

3. Hzmepenue paamoakTUuBHOTO (hOHA.

[HoBTOPUTEIBLHO-0000 110U MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOMINI ~ MOIYJb TMpEAHA3HAUY€H JUIsl CHUCTEMaTH3aluk |
0000IIIeHHS TIPEIMETHOTO COIEPIKAHUSI M OTBITA e TEIHHOCTH, MPUOOPETEHHOTO PH U3YYECHUU
BCEro Kypca (pM3mKH, a TakKe JUIsl MMOATOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
¢buznke 17151 00yJarOIMXCsl, BHIOPABIINX 3TOT YYeOHBIN MpeaMeT.

[Ipy wu3yyeHUM JAHHOTO MOMYJS PEATU3yIOTCd M CHCTEMaTU3UPYIOTCS — BUIbI
NIeATeNbHOCTH, Ha OCHOBE KOTOPBIX OOECIeUMBAeTCs JOCTIDKEHHE MPEIMETHBIX H
METaNnpeIMETHbIX TUIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHs, (HOpMUPYETCS eCTeCTBEHHOHAYYHas
IPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCICAOBAHUS SIBICHUH TPHPOILI U TEXHHKH,
OBIIQZICHHE YMEHHUSIMH OOBSCHATH (PU3UYECKHE SBJICHUSA, MPUMEHSS TOJy4YEeHHBIE 3HAHUS,
pemaTh 3aa9i, B TOM YHCJIe KaYE€CTBEHHBIC M SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNHATEHO AEITEIHLHOCTHBIA XapakTep JNaHHOTO pa3felia pealn3yeTcs 3a CYET TOro,
YTO 00YYaIOIIHECs BHITOIHSIOT 33/1aHUS, B KOTOPBIX UM TIPE/JIaracTcs:

Ha OCHOBE IMOJYUYEHHBIX 3HAHUM Pacro3HaBaTh U HAYYHO OOBICHATH (PU3MUECKUE SIBICHUS
B OKpY’KarolIel MPUPOIEC U MOBCETHEBHOMN KU3HU;

UCIIOJIh30BaTh HAYYHBIE METObl MCCIENOBAaHUS (DU3UUECKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKHU TUIIOTE3 U MOTYYESHHS TEOPETUUECKUX BHIBOJIOB;

OOBSICHSITh HAYYHBIE OCHOBBI HamOollee BaXKHBIX JIOCTIKEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HaIpUMep, MPAKTUYECKOro HCIONIb30BAaHUS PA3IUYHBIX HCTOYHHKOB SHEPrUM Ha OCHOBE
3aKOHA MIPEBPAICHHSI U COXPAHCHUS BCEX M3BECTHBIX BUIOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA30BAHUSA

W3ydyenne ¢Qu3Mkd Ha ypOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs HaMpaBlIEHO Ha

AOCTHIKCHUC JIMYHOCTHLIX, MECTAIPCAMCTHBIX U IMTPEAMCTHBIX 06p2130BaTeJ'H)HI)IX PE3YyIbTATOB.

B pesynprate usydeHuss (U3MKM HA YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs Yy

oOydaromierocst 0ynyT cOpMHUPOBAHBI CIEAYIONINE TUIYHOCTHBIE PE3yabTaThl B 4YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

— TPOSIBIICHUE UHTEpPEca K HCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUUCKOM (DU3UUIECKOM
HaYyKH,

— IIEHHOCTHOE OTHOIICHUE K JOCTHKCHHSIM POCCUNUCKIX YUEHBIX--(PU3UKOB;

2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTHBHOMY YYaCTHUIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U ITHUYECKHUX
pobJieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN (DU3HKHY;

— OCO3HAHUE BAXHOCTH MOPAIbHO--3THYECKUX MIPUHITUIIOB B JCATEIHPHOCTH YUEHOT0;

3) 3cTeTUYeCKOro BOCIIUTAHUSA

— BOCIIPUATHE ICTETUYECKUX KadecTB (PM3MUECKON HAYKH: €€ TApMOHHYHOTO MOCTPOCHUS,
CTPOT'OCTH, TOYHOCTH, JIJAKOHHYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HaHWE IEHHOCTH (U3NYECKOW HAayKHM KaK MOIIHOIO WHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHUA TEXHOJIOTUM, BaXKHEUIIICH COCTaBIAIONIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, HHTEPEca K UCCIICIOBATEIHLCKOM IEATEIbHOCTH;

5) popmupoBaHus KYyJIbTYPHbI 310POBbs ¥ IMOIMOHAJIBLHOI0 0JIArONOJYYHsI:

— OCO3HaHWE IIEHHOCTH 0e30macHOro ooOpasza >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXHOCTH TMpaBW O€30MacHOr0 TOBEJCHHUS Ha TpPAaHCIOPTE, Ha JOporax, c
AIEKTPUYECKUM U TEIUIOBBIM 00OPYOBAaHHEM B TJOMAIITHUX YCIOBUSIX;

— c(hopMupOBaHHOCTHh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMUOKY U TaKOTO
JKe TIpaBa y JpYyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

— aKTHBHOE y4YacCTHE B PEIICHUH MPAKTUYECKUX 3a7a4 (B paMKax CeMbH, 00pa30BaTEIbHOMN
OpraHu3allii, TOpoJa, Kpas) TEXHOJOIMYECKOM U COIUalbHOW HANpaBICHHOCTH,
TPeOYIOIMX B TOM YKCIIC U (PU3UIECKUX 3HAHUN;

— MHTEPEC K MPAKTUIECKOMY U3YUICHHUIO Mpodeccrii, CBI3aHHBIX ¢ (PU3HKOM;

7) 3K0JIOTrN4€eCKOro0 BOCIIUTAHUS

— OpHeHTaIus Ha TpUMEHEHHWEe (PU3NYECKMX 3HAHWU I pelieHus 3a7ad B 00JacTu
OKPYXKAIOIIEeH Cpe/ibl, TUIAHUPOBAHUS TOCTYMKOB M OLIEHKH WX BO3MOXKHBIX TOCIEACTBUMN
JUTSL OKpY KaroLen cpebl;

— OCO3HaHUE TJI00ATBLHOT0 XapaKTepa SKOJOTUUECKHUX MPoOIeM U yTeH UX PEIICHNUS,

8) ajanTannu K U3MEHSIIOIUMCS YCJIOBHSAM COIHAJIBHOI U NPUPOIHOI cpeabl:

— TOTPEeOHOCTh BO B3aUMOJCHCTBUU TIPH BBIMOJHEHUU UCCIEIOBAHUN U TPOEKTOB
(M3UYECKOI HAMPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHUX;

— TIOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEITeIbHOCTh;

— MOTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWM, B TOM 4uCie (GOpPMYIHpPOBATH UIACH,
MIOHSTHS, TUIIOTE3bI O PU3MUECKUX OOBEKTaX U SBICHUSX;



® — OCO3HaHHE JePUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

® — [JIJAHUPOBAHHUE CBOEIO PAa3BUTHUSA B IPHOOPETCHUH HOBBIX (DU3HUYCCKUX 3HAHMIA,

® — CTPEeMIICHHE aHATM3UPOBATH U BBISIBIISITH B3aUMOCBSI3H IMPUPOJIBI, OOIIECTBA H SKOHOMHUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3MYECKHUX 3HAHUM;

e — OIlCHKA CBOMX JCHCTBHH C YYETOM BIMSHHS Ha OKDPYKAIOUIYIO CpEIy, BO3MOMKHBIX
rJI00AJILHBIX MOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbrate oOcCBOEHMsS HOpOrpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOI'O OOIIETrO
obOpa3oBaHusi y oOyuvatomierocss OyayT c@opMUpoBaHBl MeTampeIMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME TI03HABaTElbHbIE YHHBEpCAJIbHbIE Yy4deOHble JAEHCTBHUS, KOMMYHUKAaTHBHBIC
yHUBEpCaJbHbIC ydeOHbIC TEHCTBHSL, PErYASTHBHbBIC YHUBEPCATbHBIC yIeOHbIC JCHCTBHS.

Ilo3HaBaTe/bHBbIe YHHBepcAJIbHbIE y4eOHbIe AelicTBUSA

ba3oBble Jornvyeckue JeCTBUS:
® BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBECHHBIC TPU3HAKU OOBEKTOB (SIBJIICHHN ),
® YCTaHaBIIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JIJIsi 0000IIEeHUS
U CPaBHEHUS,
® BBIABJIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pacCMaTpUBAEMbIX (haKTaX, MAHHBIX W
Ha6JHOI[€HI/ISIX, OTHOCAIINXCA K (bI/I3I/I‘-IeCKI/IM SIBJICHUSAM,
® BBIBIATH MPUYMHHO--CIEACTBEHHBIE CBSI3U MPU H3YUYCHUU (PUINYECKUX SIBICHUN U
HpOIICCCOB, JcjJaTb BBIBOABI C HCIIOJIB30BAHUEM I[G)IyKTI/IBHI)IX U HWHIAYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NUECKUX BEITHUNH;
® CaMOCTOSITEILHO BBIOMpaATh CHOCOO perieHus ydeOHOW  (u3nMueckod 3amauun
(cpaBHEeHHE HECKOJNBKMX BapUAHTOB peEIIeHUs, BHIOOp Hambojee MOIXOJSAIIET0 C
y4€TOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).
ba3oBble ucciaenoBaTelbCcKue AeiiCTBUS.
® JCIOJB30BATh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;
® T[POBOAUTH IO CaMOCTOATEIBHO COCTaBJIECHHOMY IUIaHY OIIBIT, HECIOXKHBIN
(U3HYECKUI IKCTIEPUMEHT, HEOOJBIIIOE UCCIISIOBAaHNE (DU3MICCKOTO SIBJICHHUS,
® OICHHBATh HAa MPUMEHHUMOCTh U JIOCTOBEPHOCTh HMH(OPMAIIHIO, MOIYYCHHYIO B XOJe
HCCJICIOBAHUS UJTU SKCIIEPUMEHTA;
® CaMOCTOSITENBHO (OPMYIUpPOBaTh OO0OOMIEHWS © BBIBOABI 1O  pe3yiabTaTam
MIPOBEAEHHOTO HAOIIOICHUS, OMBITA, UCCIIEIOBAHMUS,
® TIPOrHO3MPOBATH BO3MOXKHOE JaJIbHEWINEeE Pa3BUTHE (DH3NUECKUX MPOIECCOB, a TAKKE
BBIABUI'aTh HpG,Z[HOHO)KeHI/ISI 06 nx paSBI/ITI/II/I B HOBBIX yCJIOBI/ISIX 1 KOHTCKCTax.
PabGora ¢ undopmaumeii:
® TPUMEHSTH PA3IMYHBIE METO/AbI, MHCTPYMEHTHI M 3ampochl MpH TOHCKE M OTOOpe
HH(pOpPMAITUU WU JaHHBIX C YIETOM MPEIIOKEHHON yaeOHOM PU3NIECKOl 3a/1auu;
® aHaJIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETHPOBATH MH(OPMALIUIO PA3TUYHBIX
BUJIOB U (pOpM IpeACTaBICHHUS;



CaMOCTOSTENTFHO BHIOMpATh ONTHUMANBHYIO (OpPMY TMpeACTaBICHUS HHPOPMAIMH U
WLUTIOCTPUPOBATh pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOM
rpaduKoi 1 BX KOMOWHAIIUSMHU.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

B XoJe OOCYXJeHHs y4eOHOro marepuana, pe3yJIbTaToB JIaOOpaTOpHBIX paboT U
MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbl U BBICKA3bIBATh HJIEH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4H | IMOIepKaHue 0J1aroKenaTeIbHOCTH OOIICHUS;
COIMOCTABJIATh CBOM CYXACHHUS C CYXICHUSMH JPYTUX YYaCTHHKOB JIAajora,
OOHapy>KMBATh Pa3jIMune U CXOJCTBO MO3HIIHIA;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M ITHCBMEHHBIX TEKCTAX;

NyONMMYHO  TPEICTABIATh  PE3yJAbTATHl  BBIOJHEHHOTO  (PU3WYECKOTrO  OIbBITa
(9KCTIepUMEHTa, UCCIIeIOBAHUS, IIPOCKTA);

MMOHMMAaTh M WCIOJIB30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHIWBHIYyaIbHOW pPaOOTHI
MIPH PEIICHUH KOHKPETHON (PU3NYECKOUN MPOOIEMBI;

MPUHUMATh IIeJTd COBMECTHOW JICATEIBPHOCTH, OPIraHW30BBIBATH JACUCTBHS IO €&
JOCTHKCHHIO: PACIIPEACTISTh PO, 00CYKIaTh MPOIECCHl U PE3YyIbTaThl COBMECTHOMN
paboThI, 00001aTF MHEHUS HECKOJBKUX JIIOJICH;

BEITIOJHATH CBOIO YacTh Pa0OTHI, JOCTHras KadyeCTBEHHOTO pe3yiibTara IO CBOEMY
HaIMpPAaBJICHUIO U KOOPJAUHUPYS CBOU JCUCTBUS C IPYTUMHU WICHAMH KOMAaH/IbI;
OLICHWBAaTh KA4YeCTBO CBOEr0 BKIaJga B OOMMUH MPOAYKT TIO KPUTEPHSIM,
CaMOCTOSATENHHO C(HOPMYITHPOBAHHBIM YUYACTHHKAMU B3aUMOJICHCTBUS.

PeI‘yJ’lﬂTl/IBHI)Ie YHUBEpPCAJIIbHBIC y‘leﬁﬂble JelcTBUs

Camoopranm3zauus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalMsIX, TPEOYIOMUX ISl pELICHUS
¢bu3nvecKux 3HaHUM;

OPUEHTHUPOBATHCA B PA3JIMYHBIX IOAXOJAX HNPHUHATUSA pelleHuil (MHIUBUAYyaIbHOE,
MIPUHATHE PEIIECHNUS B TPYIIIE, IPUHATHE PELICHUI TpyNon);

CaMOCTOSITENIbHO COCTABIISATh AJITOPUTM pelleHHus (PU3MYecKoM 3alaud WIM IUIaHa
UCCIIEIOBAaHMSI C YYETOM HUMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBATh MIPEUIaracMble BAPUAHTHI PELLICHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJH), 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallUU U Tpeylararh IjiaH €€ N3MEHEHUS;

OOBSICHATH MNPUYMHBI JOCTHXKEHUS (HEJAOCTHXKEHHUs) pe3yabTaToB JIEATEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTH (B TOM YMCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCJIEIOBAaHMSI MJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBILUXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATa IEJIU U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO JIPYroro 4ejioBeKka B XOJ€ CIopa WU JUCKYCCHUH Ha HAy4YHYIO
TE€My, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;

MpHU3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peHmeHUH (QU3NYECKUX 3aJady WIH B
YTBEPKACHUAX Ha HAYYHbIE TEMBI M TAKOE K€ IIPaBoO JPYroro.



INPEAMETHBIE PE3YJIBTATDI

K xoHny oOyuenust B 7 KJjacce MpeIMETHBIE Pe3yJbTaThl HAa 0a30BOM YpOBHE IOJDKHBI
oTpakaTh COPMUPOBAHHOCTH Y 00yUAIOUINXCS YMEHUI:

WCIIONB30BaTh TOHATHS: (U3WYECKHE W XHUMHYCCKHE SIBJICHUS, HaOII0JICHNUE,
AKCIIEPUMEHT, MOJIEb, TUIIOTE3a, €AUHUIIBI (PU3MUECKUX BEIUYUH, aTOM, MOJEKYIa,
arperaTHbIC COCTOSHHUS BeliecTBa (TBEPAOE, KUIKOE, Ta3000pa3HOE), MEXaHUUECKOe
IBUKCHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE, NPSIMOIUHEWHOE),  TPaeKTOpHS,
paBHOACHCTBYIOIAs cwia, jaedopmanus (ympyras, IUIAaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECs COCY/IBI;

paznuyath sBieHus (quddy3us, TEIIOBOE IBUKEHUE YACTHUI] BELIECTBA, PABHOMEPHOE
JBYDKEHUE, HEPaBHOMEPHOE JIBIKCHHE, WHEPIHs, B3aUMOJICHUCTBUE TEJ, pPaBHOBECHE
TBEPABIX TEN C 3aKPeIUIEHHOW OChIO BpallleHHs], Tepenada AaBleHUs TBEPIBIMU
TeJIaMH, KUAKOCTSAMHU U razaMu, arTMoc(hepHoe JaBjieHue, IJIaBaHue Tejl, MpeBpalleHus
MEXaHUYECKOW SHEPTUH) IO OMHUCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (pU3nUecKoe SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SBICHUHN B OKPYXAIOIIEM MUDE, B
TOM uucie (pu3nvecKkue SBICHUS B TMPHUPOJE: MPUMEPHI IBIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHMBOU NPHUPOJE, ACHUCTBHE CUJIBl TPEHUS B IPUPOAE U
TEXHHUKE, BIMSHHE aTMOC(PEPHOrO AaBIICHUS Ha JKUBOM OpraHu3M, IJIaBaHUE PhIO,
pplYaru B Teje YeJOoBeKa, IPU 3TOM NEPEeBOAMTH IMPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) (DU3UYECKUX SIBICHMUIA,

OIKCHIBaTh M3YUYEHHbIC CBOMCTBA Tel U (PU3NYECKHE SBICHUS, UCIIONB3Ys (PU3nMUecKue
BEIMYUHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTH, CPEIHSS
CKOpOCTb, CHJIa YIPYrOCTHU, CUJIA TSDKECTH, BEC Tella, CHJIa TPEHHs, JIaBJICHHE
(TBEépmoro Tema, JKMIKOCTH, Ta3a), BHITAIKUBAIONIAS CHUJIA, MEXaHWUYecKas padora,
MOII[HOCTh, IUIEYO CHUJIBI, MOMEHT CHJIbl, KOI(PQUIMEHT TOIEe3HOTO JeHCTBUS
MEXaHHU3MOB, KMHETUYECKasi U MOTEHUUANbHAs SHEPIUs), IpU OMHCAHUU IPABUIBHO
TPAaKTOBATh (PU3UUECKUI CMBICI UCIIONB3YEMbIX BETUYHH, UX 0003HAYCHUS U SAMHHIIBI
(UBUYECKUX BEIWYWH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIIME JaHHYIO (U3HYECKYIO
BETMYHMHY C JPYTHMH BEIMYMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBUCHUMOCTEH
(bU3MYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOWCTBA Tel, (M3WYECKHE SBICHHUS M TPOILECCHI, HCIOIB3Ys
MpaBWJIa CIOKEHUSI cui (BIOJIb ONHOM MpsMOii), 3aKoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECHUs pbryara (00Ka), «30J0TOE TMPABWIO» MEXAHHWKH,
3aKOH COXPaHEHHUs MEXaHWYEeCKOW JHEpruu, MpH OTOM JIaBaTh CIIOBECHYIO
(GhopMyITUPOBKY 3aKOHA U 3alIMCHIBATh €r0 MAaTEMaTHUECKOE BHIPAXKECHUE;

OOBSICHATh (PU3WYCCKHUE SIBJIICHUS, TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIC H B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUUMHHO-
-CJICICTBEHHBIEC CBSI3M, CTPOUTHh OOBSCHEHHE M3 1—2 JIOTMYECKHX IIaroB C OMOpPOW Ha
1-2 wu3ydyeHHBIX CBOWcTBa (U3MUYECKUX SBIEHUH, (U3MUYECKUX 3aKOHA WIHU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3amadyd B |—2 JEWCTBHS, WCIONB3yS 3aKOHBI H  (DOPMYIIBL,
CBs3bIBatOlMEe (DU3MUECKWE BENUYHMHBI: HAa OCHOBE aHaliu3a YCIOBUS 3aJadyd
3alHUCHIBATh KPAaTKOE YCJIOBUE, IMOJCTABISATh (PU3NUYECKUE BEIWYUHBI B (POPMYIBI U



MPOBOJUTH PACUYETHI, HAXOAUTH CIIPABOYHBIE JIAHHBIC, HEOOXOAUMBIE AJISI pEIICHUsS
3ajjay, OLIEHUBATh PEAIMCTUYHOCTD ITOJIy4€HHON (PM3NYECKON BEITUYMHBI;
pacrio3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PELIMTh TNPU MOMOIIM (PU3HUECKHX
METOJ0OB, B ONHMCAHMM MCCIEAOBAHUS BBIACIATH IPOBEPSAEMOE IPEAIOI0KEHNE
(rumortesy), pa3nuyarbh U HHTEPIPETHUPOBATh MOJYYEHHBIH pE3yNbTaT, HAXOIUTh
OIIMOKHU B XOJI€ OIBITA, JIEJIaTh BBIBOJIBI IO €r0 pe3ysbTaTaM;

IIPOBOJUTH OMBITHI 110 HAOMIOACHUIO (PU3MUECKUX SABICHUNA WM (PU3MUECKUX CBOMCTB
Tel: (QOpPMYJIHMpOBaTH MpPOBEPSIEMbIe TMPEANOIOKEHUS, COOMpaTh YCTAaHOBKY U3
IIPEUI0KEHHOI0 000PYA0BaHUS, 3aAIIUCHIBATh X0/ OIBITA U (POPMYIUPOBATH BBIBOBI;
BBINIOJIHATH IPSIMbIE U3MEPEHMSI PACCTOSHUSI, BPEMEHHU, MacChl Tena, 00bEMa, CHIIbI U
TeMIIepaTypbl ¢ WCHOJIb30BAHUEM AaHAJIOI'OBBIX M IUQPOBBIX NMPHUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOU a0CONMFOTHOM MOTPEITHOCTH H3MEPEHNU;
MIPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKOW BEIWYHHBI OT APYro C
UCIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBHXKYILErOCs
Tela OT BPEMEHM JIBUYKEHHS Tella, CUJIbl TPEHUS CKOJIbKEHUS! OT Beca Tejla, KauecTBa
00pabOTKM MOBEPXHOCTEH TeJl M HE3aBUCHUMOCTU CHJIBI TPEHHUS OT IUIOLIAIH
COIIPUKOCHOBEHUS TeJl, CUJIbl YIIPYTOCTU OT Y/UIMHEHMS MPYKUHBI, BHITAIKHBAIOLIECH
CHJIBI OT O00b&Ma MOrpyXKEHHOM dYacTH Telda W OT IJIOTHOCTH JKUJAKOCTH, €€
HE3aBHCHUMOCTH OT IIJIOTHOCTH Tejla, OT TJyOWHBI, Ha KOTOPYIO HOTPYXEHO TEJo,
yCIOBUHM IUTaBaHUS TeJ, YCIOBMM paBHOBECUS pbluara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOro MCCIEOBaHUsA, COOMpaTh YCTAHOBKY U  BBINOJHSATH
U3MEpEeHus, cieaysd MpPeNIOKEHHOMY IJIaHy, (PUKCUPOBATh Pe3yJbTaThl MOTYyYCHHOM
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE MPEUIOKEHHBIX TaONUI U TpaduKOB,
JIeNIaTh BBIBOJIBI 11O PE3YJIbTaTaM MCCIIEJOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BeIECTBA
KHUJAKOCTH M TBEPAOro Tela, CHJIa TPEHUS CKOJIbKEHUS, JaBJICHHE BO3]yXa,
BBITAJIKMBAIOIIAs. CHMJIA, JEWCTBYIOLIAs Ha MOTPYKEHHOE B KHUIKOCTb TEIO,
KO3(PGUIUEHT MOJE3HOro NEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEeI0KEHHON
MHCTPYKLUU: TIPU BHIMOJIHEHUH U3MEPEHUN COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJINYUHBIL;

coOmoaTh TpaBHia TEXHUKH O€30MacHOCTH TMpH pabore ¢ 1mabopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBl JEHCTBUS MNPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AMHAMOMETP, COOOIIAIONIUECS COCYAbI, OapOMETp, pblyar, MOABMKHBIA U
HETOABMKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTB;

XapakTepu30BaTb MPUHLMUIBI JIEHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB C OMOpOH Ha MX ONMCaHUs (B TOM 4YHCIE: MOJIIUIHHUKH, YCTPOMCTBO
BOJIONPOBO/A, THAPABIMYECKUN Mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp), MCIOJIb3ysl 3HaHUS O CBOMCTBAaX (DPM3MUECKUX SBICHHH M HEOOXOIUMBbIE
¢du3nyeckue 3aK0HbI U 3aKOHOMEPHOCTH;

IPUBOAUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O WPUMEPax) MPAKTHIECKOTO
UCMOJNB30BaHUs (PU3MUECKMX 3HAHMM B IIOBCEJIHEBHOW JKM3HM I 0OeCHeueHHs
Oe3omacHOCTH Mpu oOpalieHuu ¢ npudopamMu U TEXHUYECKMMH YCTPONCTBaMH,
COXpPAHEHHs 3JI0pPOBbS U COOJIIOJEHHS HOPM HKOJOIMUYECKOro IOBEJICHHsS B
OKpY’Karollen cpele;



OCYILIECTBIATH OTOOp HMCTOYHMKOB HMH(popmanuu B HHTEpHETE B COOTBETCTBUHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCSA 3HAHUHU U ITyTEM CpaBHEHUS
Pa3NIUYHBIX HCTOYHUKOB BBIJCIATH HH(POPMALINIO, KOTOPAs SBIISETCS MPOTHBOPEYHBON
WM MOXeET ObITh HEZIOCTOBEPHOI;

HCIIOJIb30BaTh MIPH BBIMOJIHEHUN YYEOHBIX 33/IaHUi HAyYHO--TIONYJISIPHYIO JIUTEPATYpPy
(Gu3nYecKoro cojep)kaHus, CHOpaBOYHBbIE Marepuaibl, pecypchl cetu HHTepHer,
BIAJETh NpUEMaMH KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHpoOpManuu u3
OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHBIE KPATKHE MHMCbMEHHBIE U YCTHbBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MH(POpPMAIMU (PU3NYECKOr0 CONIEpKaHUs, B TOM YUCIe MYOJUYHO JAeaTh
KpaTKue COOOILEHUs O pe3ysIbTaTax MPOEKTOB MU Y4eOHBIX MCCIEIO0BAHUM, IIPU STOM
IPaMOTHO HCHOJNb30BaTh M3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3HKWH,
COIIPOBOXK1ATh BBICTYIUICHUE NPE3CHTAL[UEN;

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEAOBAaHUI pacnpenenartb 00sS3aHHOCTH B
IPYIIIE B COOTBETCTBUHU C MIOCTABICHHBIMU 3a/la4aMH, CICAUTH 3a BBIIIOJHEHUEM IIJIaHa
NEeUCTBUM, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIaJ B JAEATENBHOCTh TI'PYIIHI,
BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHny oOyueHust B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh c()OPMUPOBAHHOCTH Y 00yUaAIOUINXCS YMEHUI:

HCIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABM)KEHHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMS BEILIECTBA, KPUCTAIIIMUECKHE U aMop(HbIEe Tena,
HACBILICHHBIA ¥ HEHACBILIEHHBIN I1ap, BIAXXKHOCTh BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS
JHEPrus, TEIUIOBOM ABUIATENb, dJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsifl, dJIEKTPHUUECKOE
10Jie, MPOBOAHUKH U JWAJIEKTPUKH, MOCTOSHHBIN D3JIEKTPUYECKUH TOK, MarHUTHOE
I0JIE;

pasnuyarh sIBIE€HUS (TEMJIOBOE paCIIMpEHUE W CKaThe, TeIulonepenada, TEeIIoBOe
paBHOBECHE, CMauuMBaHUE, KaNWUISPHbIE SBJICHUS, HCHApEeHUE, KOHAECHCALUs,
IIJIaBJICHHE, KpucTalau3anus  (OTBepAeBaHUE), KHIIEHHE,  TeIulonepenadya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIy4EHUE), JIEKTpU3alus Tell, B3aUMOJEHCTBUE
3apsA10B, NEUCTBUS DJIEKTPUYECKOrO0 TOKA, KOPOTKOE 3aMBIKaHUE, B3aUMOJEHCTBHE
MarHuToB, JAEWCTBHE MarHUTHOTIO MNOJ Ha MPOBOAHHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIMSA) TO ONMCAaHUI0 MX XapakTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOe SBICHHUE;

pacro3HaBaTh NPOSBICHHE U3YYCHHBIX (PU3MUECKHUX SBICHUH B OKPY)KAIOIIEM MUPE, B
TOM 4ucie (U3NYECKUE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSKEHUE U
KallWJUISIPHBIE SIBJIEHMSI B INPUPOJE, KpHUCTaLlbl B mpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME pOCHl, TyMaHa, WHEs, CHera,
AJIEKTPUUYECKHE SIBIICHUS B aTMocdepe, DIEKTPHUYECTBO IHKHUBBIX OPraHU3MOB,
MarHuTHoe mnoje 3emiu, JIpeld MoirocoB, pojib MAarHUTHOTO MOJS Ul JKU3HM Ha
3emiie, ONSPHOE CHUSHUE, IIPU ITOM IEPEBOIUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKHU) (PU3MUECKUX SIBICHUM;

OIUCBIBATh M3YUEHHBIE CBOICTBA Tel U (PU3MUECKUE SBIEHUS, UCTIONB3YS (hrU3HUeCcKHe
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSS JHEPrus, KOJIMYECTBO TEIUIOTHI, YyIENbHAs
TEIUIOEMKOCTh ~ BEUIECTBA, YyJelbHas TEIUIOTa IUIABJICHMs, YAEHbHAs TEIIoTa
napooOpa3oBaHus, y/AENbHAas TEIUIOTa CrOPaHHS TOILTHBA, KOI()(UIMEHT MOJIE3HOTO
JNEUCTBYS TEIUIOBOM MAalIMHBI, OTHOCUTENIbHAS BJIAXKHOCTb BO3JyXa, AJIEKTPUUYECKUI



3apAl, Cuila TOKa, DJJIEKTPUYECKOE HAINPSKEHHUE, CONPOTHUBIICHUE IIPOBOJHUKA,
yIIelIbHOE COIPOTHUBIICHHE BEIIECTBA, pa00Ta U MOIIHOCTb IEKTPHUUECKOr0 TOKA), IPU
ONMCAHWU TPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIOJIb3YEMbIX BEIUYHUH,
0003HAYEeHUS U €IUHMIBI PU3NYECKUX BEIUYMH, HAXOIUTh (POPMYIIbI, CBS3bIBAIOLIUE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOHTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYMH;

XapakTepu30BaTb CBOWCTBA TeJ, (pU3MYECKUE SBIEHUS M MPOLECCHI, HCHOIb3YS
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKONM TEOPUM CTPOCHHS BEIIECTBA,
MPUHIMIT CYNEPHO3UIMN TMOoNed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsana, 3akoH Owma Ui yyacTka 1enu, 3akoH Jlxoyns—JleHna, 3akoH cOXpaHEHHs
SHEpPruM, MpU STOM JAaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alMChIBaTh €ro
MaTeMaTU4YECKOE BBIPAKEHHUE;

O0BACHATh (U3MYECKHE MpPOIECcChl M CBOMCTBAa Tel, B TOM YHUCIE U B KOHTEKCTE
CUTYyaluu IIPAaKTUKO-OPUEHTUPOBAHHOT O XapakTepa: BBISIBIIATH
MPUYMHHO-CJIEICTBEHHBIE CBSA3M, CTPOMTh OOBSICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢
oropoi Ha 1-2 U3y4eHHBIX CBOICTBA PU3NYECKUX SIBJICHUH, PU3NYECKHX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pematb pacuéTHble 3ahaud B 2-3 JAEHCTBUS, WCHOJIb3Ys 3aKOHbI M (OPMYJIBL,
CBSI3bIBAIOIIME (U3UYECKUE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJadu
3alMChIBaTh KPAaTKOE YCIIOBUE, BBIABIATh HEJOCTATOK NAHHBIX JUIsl PEILECHUS 3aauH,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIsl €€ pEelIeHUs, IPOBOAUTH PacUEThl U
CpaBHUBATh MOJy4YCHHOE 3HaYCHHE (PU3NUECKOM BETMUNHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh MpOOJIIEMbI, KOTOpPblE MOXHO pEIIUTh IPU IMOMOIIM (PU3HMUECKUX
METO/IOB,  WCIIONb3ysd  OINMCAHME  HUCCIENOBAHMUSA,  BBIICIATH  IIPOBEPSEMOE
IIPEIIONIOKEHNE, OLICHUBATH IPAaBUWJIBHOCTh IOpPsAKA IPOBEACHUSA HCCIEI0BaHUS,
JIeJIaTh BBIBOJIBI,

MPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKUX CBOMCTB
Ten (KanwuisipHble SBIIEHUS, 3aBUCHUMOCTh [aBJIEHHUS BO3yXa OT €ro oo0béma,
TeMIIEpaTypbl, CKOPOCTH IIPOLIECCa OCTHIBAHMS U HarpeBaHUs IIPU U3JIy4CHUH OT LIBETa
U3Iyqaoume  (Imorjiomaromei) MOBEpPXHOCTH, CKOPOCTb HCIAPEHHS BOABI  OT
TEMIIEpaTypbl JKUJIKOCTH M IUIOIIAAU €€ IIOBEPXHOCTH, DJJIEKTpHU3aLus Tel U
B3aMMOZCHCTBUE JJIEKTPUYECKUX 3apsAll0B, B3aUMOJCHCTBUE IOCTOSHHBIX MarHuTOB,
BU3yaJIN3alysl MATHUTHBIX ITOJIEH MOCTOSIHHBIX MarHUTOB, IEUCTBUS MAarHUTHOI'O ITOJIS
Ha IPOBOJHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHuTa, CBOMCTBAa 3JIEKTPOJBUIATEISA
MOCTOSIHHOT'O TOKa): (OpPMYyIUpPOBaTh NPOBEPSEMbIC TMPEANOIOKEHUS, COOUpaTh
YCTQHOBKY U3 TPEAJIOKEHHOro O00OpYyJOBaHHWS, ONUCBIBATH XOJ ONbITa MU
(hopMyIpOBaTh BHIBOJIBI;

BBIIIOJIHATH NPAMbBIE U3MEPEHHUs TEMIIEPATypbl, OTHOCUTEIBHOW BIIAYKHOCTH BO31yXa,
CHJIBl TOKAa, HANpPsDKEHUs C HCIOJb30BAaHUEM AHAJIOTOBBIX NPUOOPOB M JaTUYUKOB
(GU3NYECKUX BEIMYUH, CPAaBHUBATh PE3YyIbTAaThl H3MEPEHU ¢ Y4ETOM 3aJaHHOM
a0COIOTHOM MOTPEeLIHOCTH;

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OIHOM (PU3MYECKOM BETUYMHBI OT JIPYrou c
HCIOJIb30BAaHUEM IPSIMBIX W3MEPEHUN (3aBHCHUMOCTBH CONPOTHBIIEHHUS IIPOBOJHUKA OT
€ro JJIMHBI, IJIOUIAJAN MONEPEYHOr0 CEUEHUS U YACIBHOIO COIPOTUBIICHHUS BEUIECTBA
IIPOBOJIHUKA, CWJIBI TOKA, UYILIEr0 Yepe3 IMIPOBOAHUK, OT HAIIPSIKEHUsS HA IIPOBOJHUKE,
HCCIIEIOBAaHUE I10CIIEN0BATENbHOIO M MapajlIebHOIO COEJUHEHUH IPOBOAHUKOB):



IUTAHUPOBATh MCCIIE0OBaHUEe, COOMPATh YCTAHOBKY M BBIIOJHATH MU3MEpPEHHs, CIeays
IIPEUIOKEHHOMY IUIaHy, (GUKCUPOBATh PE3y/IbTaThl NOTYYEHHON 3aBUCUMOCTH B BUJE
TabauI ¥ rpaduKoB, 1eNIaTh BHIBOJIBI 10 PE3yIbTaTaM HCCIIEOBAHUS;

® IIPOBOJUTH KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIMUYUH (yIeJIbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOTHIKA, pab0oTa W MOIIHOCTH JEKTPUYECKOTO TOKA):
IUTAHUPOBaTh M3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, CIenys
MPEUIOKEHHON HHCTPYKIUH, U BRIYUCIIATH 3HAYCHNUE BETMINHBI,

e coOmojgaTh TMpaBHia TEXHUKH O€30MacHOCTH TMpH pabore ¢ 1abopaTOpPHBIM
000pyIOBaHUEM;

® XapaKTepH30BaTh NPUHIUIBI JEHCTBHS W3YYCHHBIX MNPHOOPOB M TEXHUYECKHUX
YCTPOICTB C OMOpOil HAa MX OmHMcaHUs (B TOM 4YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
THTPOMETpP, TapoBas TypOMHA, aMIepMeTp, BOJIBTMETpP, CUETYHK DSICKTPUICCKON
SHEpPrHH, DIIEKTPOOCBETHTENbHbIE TNPUOOPHI, HarpeBaTeNbHbIE AIIEKTPONPUOOPHI
(mpuUMepBI), DIEKTPUYECKUE MPEJOXPAHUTETH, SJICKTPOMArHUT, JJIEKTPOJBHUTATENb
MIOCTOSIHHOI'0 TOKAa), HCHOJNb3ysd 3HAHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U
HEoOXouMble (PU3NYECKUE 3aKOHOMEPHOCTH;

® pAacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIE MPHUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (’KMJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
THTPOMETp, JIBUTATeIh BHYTPEHHEIrO CrOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUYECKHUX LIENeH ¢ MOoCIeA0BaTeIbHBIM U MapauIeNbHbIM COSTMHEHUEM
3JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAUEHHS 2JIEMEHTOB MIEKTPUUECKUX LIeTIEH;

® T[PUBOAUTH TMpPHUMEPHl (HAXOAWUTh HWHGOPMAIMIO O TWpPUMEpPax) MPAKTUIECKOTO
UCIOJNB30BaHUs (PU3MUECKMX 3HAHMM B IIOBCEIHEBHOW >KHM3HM I 0OeCHeueHHs
0e30macHOCTH TpH OOpalleHud ¢ TpUOOpaMU W TEXHUYECKHMH YCTPOHCTBAaMH,
COXpAHEHHs 3JI0POBbS U COOJIIOJICHHS HOPM HKOJOIMYECKOI'0 IOBEJICHHS B
OKpY’Karollen cpee;

® OCYLIECTBIIATH MOUCK HH(popManmu ¢u3ndeckoro cojepxanuss B HTepHere, Ha
OCHOBE MMEIOUIMXCS 3HAHUM M MIyTEM CpaBHEHUs JIONOJHUTEJIBHBIX HCTOYHUKOB
BBIICNIATE MH(OPMAIUIO, KOTOpasl SBISETCS MPOTUBOPEUMBOW WIM MOXKET OBITH
HEI0CTOBEPHO;

® WCIOJB30BaTh MPH BHIMIOJIHEHUH y4eOHBIX 3aaHU{ HayYHO--TIONYJSIPHYIO JIUTEPATYPY
(Gu3nYecKoro cojep)kaHus, CHOpaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHer,
BIAJeTh NpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs HH(pOpMALUU U3
OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

e co3zlaBaTb COOCTBEHHbIE NHCbMEHHBbIE W KpaTKUE YCTHbIE COOOLIeHMs, 0000mas
MH(POPMALIUIO U3 HECKOIBKUX MCTOYHHUKOB (PU3UYECKOTO CONEP)KaHHs, B TOM YHCIE
NyOJIMYHO  NIPEACTaBIATH  Pe3yabTaThl IPOEKTHOM  HMJIM  HCCIEI0BATEIbCKON
JEATeNbHOCTH, TIPA STOM T'PaMOTHO HCIIONB30BaTh W3YYCHHBIN TOHSTHIHBIA armapar
Kypca (pHU3HKH, COPOBOXKIATh BBICTYIJICHHE MTPE3CHTAIUEH;

® IpU BBHINOJHEHUM YYEOHBIX IPOEKTOB M MCCIEJOBAHUN (PU3MUYECKUX MPOLECCOB
pacripenensaTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBIIOJHEHHWEM IUIaHa ACHCTBUI M KOPPEKTHPOBATh €ro, aJleKBaTHO
OLlEHMBATh COOCTBEHHBIH BKJIAJ B  JESTEIBHOCTb  TPYIIBI,  BBICTPAUBAThH
KOMMYHHUKaTUBHOE B3aMMOJEHCTBHE, IPOSIBIISA TOTOBHOCTh pa3pelaTh KOH(IMKTHL.

K xoHmy oOyueHust B 9 KJjacce mpeiIMETHBIE Pe3yJbTaThl HAa 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTb C()OPMUPOBAHHOCTh y 00yUAIOIUXCS YMEHUM:



WCIONB30BaTh TOHATHSA: CHCTEMa OTCuU€Ta, MaTepHallbHas TOYKa, TPACKTOpHS,
OTHOCHTEIBLHOCTh MEXaHHYECKOT0 JABMXKCHHUS, AedopMarus (yrnpyras, miacTu4eckas),
TPEHHE, IEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh W TMEPerpy3Kd, IICHTP
TSDKECTH, aOCONIIOTHO TBEPAOE TEJIO, LEHTP TSKECTH TBEPIOrO Telia, PaBHOBECHE,
MEXaHWYECKUE KOJNeOaHWsl W  BOJHBI, 3BYK, WH(QPa3ByK ©  YIBTPa3BYK,
ANIEKTPOMArHUTHBIE BOJIHBI, IIKaja JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPhl WCHYCKaHWS W TOMNIONICHHs, anb(pa-, Oerta- W ramma-
W3ITy4eHUs], U30TOIbL, sIACpHAs YHEPTEeTUKA;

pa3iauyath SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIIMHEHHOE IBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKECHHE, CBOOOIHOE MAaJICHUE Tell, PABHOMEPHOE
JBMDKEHUE TI0 OKPYXXHOCTH, B3aUMOJICHCTBHE TEJ, pPEaKTUBHOC JIBUXKCHHE,
KoyieOaTeIbHOe NIBIDKEHUE (3aTyXalollue W BBIHYXKICHHBIC KOJICOaHWS), PE30OHAHC,
BOJIHOBOC JIBIDKCHHE, OTpPOKEHUE 3BYKa, MPSAMOJIMHEHHOE pPacIpOCTpaHCHHUE,
OTpaKEHUE U TIPEIIOMIICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KECHUE
0emoro cBeTa B CIEKTP M CJIOXKEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAs PaJHOAKTHBHOCTh, BO3HUKHOBCHHE JIMHEWYATOrO CIIEKTpa W3TyUCHHS)
[0 OMUCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JTaHHOE (PU3UUECKOE SIBIICHHUCE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3UYECKUX SIBICHUU B OKpYKaroIeM mMupe (B
TOM 4YHciae (GU3HYECKUE SBJICHUS B IPHUPOJIC: IPHIKUBBI U OTIWBBI, JBM)KCHUE IIJIAHET
CoyTHEYHOW CHUCTEMBI, PEaKTHBHOE JBMKCHHE KUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPACEHUE, CEMCMUYECKHWE BOJHBI, I[yHaMH, 3XO0, IBETa Tel,
ONTHYCCKHE  SBJICHHWS B  TPHPOJIE, OWONOrMYecKoe JCHCTBHE  BHJIMMOTO,
yIbTPaQHOIETOBOIO M PEHTTEHOBCKOTO U3NyUYEHUH, €CTECTBEHHBIH palOaKTHBHBIN
(GOH, KOCMHYECKHE JIyUH, PATUOAKTHBHOE W3JIYYCHHUE TPUPOTHBIX MHUHEPAJIOB,
JCMCTBHE PATUOAKTUBHBIX M3TYYCHUN HA OPTaHU3M YEIOBEKa), IPU STOM MEPEBOIUTH
MPAKTUYECKYIO 3a/Ja4y B Y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (IIPH3HAKH)
(bu3NIEeCKUX SIBICHHIA,

OIKCHIBATh W3YYECHHBIE CBOMCTBA Tel U (PU3UUYECKUE SBIICHUS, UCTIONB3Ys (PU3NUYECKHIE
BEJTMYMHBI (CPEIHSAS M MTHOBEHHAs CKOPOCTh Tella TPH HEPABHOMEPHOM JIBHKEHUH,
YCKOpEHHE, MepeMelleHre, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHUS, CUJa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs, BEC Tela, UMIYIbC Tella, HMITYJIbC
CHWJIBI, MEXaHH4YeCKast padoTa M MOIIHOCTh, TOTEHI[UATbHASI SHEPTHSI TeJa, MOJHATOTO
HaJl TOBEPXHOCTBIO 3€MJIH, IMTOTCHIIMAJIbHAS SHEPTUs CKATOW MPYKUHBI, KHHETHYECKAs
JHEpPrus, TOJHAs MEXaHW4ecKas HHEprusi, MEepHoJ W YacToTa KojeOaHWM, UIMHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHHUS
Cpelbl), IPH ONMHMCAHWUW TMPABUIBHO TPAKTOBATh (YM3UYECCKHA CMBICI HCIIOIB3YEMBIX
BEITMYMH, OOO3HAYEHUS M EOUHUIBI (U3NYECKUX BEIMYMH, HAXOOUTHh (OpMYIIHI,
CBSI3BIBAIONIME JAHHYIO (U3WYCCKYI0 BEIMYMHY C JIPYTHMH BEIIMYUHAMH, CTPOHUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIINYMH;

XapaKTepU30BaTh CBOWCTBA Tell, (DU3MYCCKUE SBJICHUS W MPOIECCHI, UCIIOIb3Ys 3aKOH
COXpaHEHUsI DHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIMIT CYNEPIO3UIIUN CHII,
MPUHIIMIT OTHOCUTEIbHOCTH [ anmuiies, 3akoHbl HpI0TOHA, 3aKOH COXPaHEHUS UMITYJIbCA,
3aKOHBI OTPAXKEHUS W TPEIOMIICHUS CBETa, 3aKOHBI COXPAaHEHHUS 3apsAoBOrO U
MacCOBOIO YHCENI TpU SACPHBIX pEaKIusaX, MpPU OTOM JiaBaTh CIOBECHYIO
(hOopMYyITUPOBKY 3aKOHA U 3aIlTUCHIBATH €0 MATEMATHIECKOE BBIPAKCHHUE;



O0BACHATH (U3MYECKHE MPOIECcChl M CBOMCTBA TEN, B TOM 4YHCIE€ M B KOHTEKCTE
CUTYaIui MIPAKTHUKO-OpPHUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITh
MPUYMHHO-CJICICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHHWE U3 2—3 JIOTMYECKUX MIaroB ¢
OIopoii Ha 2—3 M3y4YEeHHBIX CBOMCTBA (PU3UYCCKUX SBJIICHHUH, (PU3MYCCKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTh pacuéTHble 3aaun (OMUpAIOIIMEcs Ha CUCTeMY U3 2—3 ypaBHEHHUH), HCTIONb3Ys
3aKOHbI U (HOpMYIbI, CBs3bIBarOIIMe (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHaIN3a
yCIOBUSL 3aJaud 3allMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIIUE HIIU
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIC IJISI PEIICHHS,
MPOBOJIUTh PAcCYEThl W  OIEHWBATh PEATHCTUYHOCTh TIOJTYYEHHOTO 3HAYEHUS
(bu3MYECKOI BEIMYNHBL

pacrio3HaBaTh TMPOOJIIEMBI, KOTOPBIE MOXKHO PEUINTh TPU TMOMOIIN (PU3HUECKIX
METO/IOB,  WCHOJB3ysl  ONHMCAaHHE  HUCCIEJAOBAaHUS,  BBIIENATH  IPOBEPSIEMOE
MPENONIOKEHNE, OICHUBATh TPABWIIBHOCTh TIOPSZKA TIPOBEJCHUS HCCIIETOBAHUS,
Jie7IaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOACHUHN U OIBITOB;

MPOBOJUTDH ONBITHI MO HAOMIOJICHUIO (PU3UYECKHUX SBJICHUN WM (PU3NYECKHX CBOICTB
Ten (M3y4eHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUsSI YHEPTHH, 3aBUCHMOCTh
nepuoja KojaeOaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a M KECTKOCTH MPYXHUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbI MAJIBIX KOJICOaHUH, TPSIMOTMHEHHOE pacpoCTpaHeHNE
CBETa, pPa3JIoKEHHE Oenoro cBeTa B CIEKTP, M3YYEHHUE CBOWCTB H300pa)KCHHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pakeHHsI MpeAMeTa B coOuparomie JuH3e,
HAOJIIOZIGHUE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB M3JIYYEHHUs): CaMOCTOATEIbHO
coOMpaTh YCTaHOBKY M3 U30BITOYHOTO HAOOpa 000PyIOBaHHS, OMUCHIBAThH X0/ OIBITA U
€ro pe3yibTaThl, (POPMYITUPOBATH BHIBOBI,

MPOBOJAUTH TPU HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHUU, OMpenelnss cpeaHee
3HaYeHHE H3MepsIeMoil BelIUYUHBl ((OKYCHOE pacCTOSIHHME COOMparomie JIMH3bI),
000CHOBBIBaTh BBIOOP crioco0a u3MepeHus (M3MepUTeNLHOr0 Iprudopa);

MPOBOUTH HCCIIEOBAaHHE 3aBUCHUMOCTEH (U3NYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OpSMbIX W3MEPEHUH (3aBUCUMOCTH NYTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
IBUKEHMHM 0e3 HayalbHOM CKOpPOCTH, TMepuoja KojieOaHUW MaTeMaTHu4ecKoro
MasiTHUKA OT JJTMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAKEHHUS CBETa OT yrja MaJeHHus U
yIJla MpeaoMJIeHHs OT yrila MajeHus): MJIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTEIBHO
coOMparh YCTaHOBKY, (HKCHpPOBAaTh pE3ylbTAaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nyeckux BEIMYUH B BHUJE TAOMUIl U rpadUKOB, AeTaTh BBIBOJBI IO pE3yJbTaTaMm
WCCIIC/IOBAHMS,

MPOBOJUTH KOCBEHHBIE HM3MEpEHHs (PU3MUYECKUX BEIUYMH (CpemHsst CKOpPOCTh H
YCKOpEHHUE Teja MPH PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOMHOrO MaJieHus,
KECTKOCTh TMPYXHUHBI, KOIQOUIIMEHT TPEHHUS CKOIBKEHHS, MEXaHW4yecKas paboTra H
MOII[HOCTh, YacToTa H TMepuox KoieOaHUN MaTeMaTUYeCKOro M TMPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJa COOMparome JIMH3bI, PaJUuOaKTUBHBIA (OH):
IUTAHUPOBAaTh M3MEPEHUs, COOMpATh SKCIEPHUMEHTAIBbHYIO YCTAaHOBKY U BBIOJIHSATH
W3MEpEHUs], CIeysl TPEATOKEHHON WHCTPYKIMH, BBIYUCISTh 3HAYCHUE BEITHMYWHBI U
aHAJTM3UPOBATh IMOJYYEHHBIC pE3yAbTaThl € YYETOM 3aJaHHOW MOTPEUIHOCTH
W3MEPEHUI;

coOMoaTh TpaBHJa TEXHMKH O€30MacHOCTH TIpu pabore ¢ mabopaTOpHBIM
000pyI0BaHUEM;



pa3nuyaTth OCHOBHBIE TNPHU3HAKM H3YYEHHBIX (U3MYECKMX MOJIENel: MaTepuaibHas
TOYKa, a0COJIIIOTHO TBEPJOE TENO, TOYEUHBIH HCTOYHUK CBETa, JydY, TOHKas JIMH3A,
IJIaHEeTapHasi MOZAEIb aTOMa, HYKJIOHHAsI MOZIENIb aTOMHOI'O SApa;

XapaKTepu30BaTh NPUHLUIBl JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOIl HAa UX ONHUCAHMS (B TOM YHCIIE: CIIUOMETP, JaTYMKH TOJ0KEHNUS,
paccTosHUs U YCKOPEHUS, PaKeTa, 9X0JI0T, OUKH, IEPUCKOI, (poToanmapar, ONTHYECKHEe
CBETOBOJIbl, CIEKTPOCKOI, JO3MMETp, KaMmepa BuibcoHa), HCIONB3ys 3HaHUSA O
CBOMCTBaxX (PU3UYECKUX SBICHUNA U HEOOXOAUMBbIE (PU3MUECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMBI U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIIOTMYECKUX IPOIECCOB MPU PEHICHUU y4eOHO--
MPAKTUYECKUX 337ay, ONTHYECKUE CXEMBbI JJIsI MOCTPOCHUSI M300paXEeHUH B IJIOCKOM
3epKajie 1 cOOMparoLel JI1H3E;

NPUBOAUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O NpPUMEPax) MPAKTHIECKOTO
UCIOJNB30BaHUs (PU3MUECKMX 3HAHMM B IIOBCEIHEBHOW JKHU3HM JJIsi 0OECHeueHHs
0e30macHOCTH TpH OOpalleHud ¢ TpuOOpaMU U TEXHUYECKUMH YCTPOHCTBaMH,
COXpPAHEHHs 3JI0POBbS U COOJIIOJICHHS HOPM HKOJOIMYECKOI'0 IOBEJICHHS B
OKpY’Karollen cpee;

OCYILIECTBIATh NOUCK HH(pOpMaMu (PHU3UYECKOro cojepxkanuss B HTepHere,
CaMOCTOSITENILHO (POPMYJIUPYSl IOMCKOBBIM 3alpoc, HAaXOAUTh IIyTH OIpPEIeICHUs
JOCTOBEPHOCTH TOJNIyYeHHOH WHGOpPMAllMM Ha OCHOBE HMEIOIIUXCA 3HAHUK U
JOIIOJIHUTENBHBIX HCTOYHUKOB;

HCIOJIb30BaTh MPU BHINOJHEHUM yYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATYpPy
¢u3nYecKoro cojep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchbl cetu HHTepHer,
BJIJIETh MpUEMAMU KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMALUHU U3
OJJHOM 3HAKOBOMW CHUCTEMBI B APYIYIO;

co3JlaBaTh COOCTBEHHbIE NMMCHbMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE MH(OpMaIiu
U3 HECKOJbKUX HMCTOYHHKOB (DPU3MUECKOTO CONIEpKaHMs, MYyOIWYHO MPEACTABIATH
pe3yabTaThl IPOEKTHONW WJIM MCCIIEN0BATEIBCKON EATENbHOCTH, IIPU 3TOM I'PaMOTHO
WCTIONB30BaTh HM3yYCHHBIM TMOHATUHHBINA ammapar M3y4aeMmoro pasaena (Qu3uKd |
CONPOBOX/IATh BBICTYIUIEHHE Ipe3eHTalnell ¢ Y4€ToM OCOOCHHOCTEH ayAuTOpHH
CBEPCTHHUKOB.
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