MHHUCTEPCTBO MNPOCBEIIEHUS POCCUMCKON ®EJEPAIIMUA

MunucrepcTBo obpa3oBanusi u Hayku Pecnyoauku TaTtapcran

HUcenoanurenbublii komuTeT ropoaa Kazann

MBOY «I'umua3zus Ne75
PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
PykoBogutens MO 3amecTuTeNh TUPEKTOpa Jupexrop
quTeneﬁ EMI] ol MBOY "T'umnazus Ne75"
/w // "'N' ey
'u:c/ k )i'(sil‘xb;‘
F.H( [TalimapanoBa . ‘ .C. baueBa JLII. [TombikanoBa
[Tpotoxom Nel «28» 08 2024 . [Tpuka3z Ne 349
oT «28» 08 2024 r. oT «28» 08 2024 r.
[OKYMEHT MOAMCAH
3MEKTPOHHOM MOAMNCHIO
Ceptuchukat: 01DBOB55E9688B30000CDA0900060002
Bnapgeneu: Mombikanosa Napuca MNeTposHa
[OevictButeneH: ¢ 20.09.2024 po 20.09.2025
PABOYAS ITPOI'PAMMA

(ID 1516089)

y4eOHoro npeamera «®u3uka. ba3zoBblii ypoBeHb»

1 oOy4varomuxcs 7-9 knaccoB

r. Kazaup 2024



IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs COCTaBJIEHA Ha OCHOBE
MIOJIOKEHHI U TpeOOBAHUH K pe3yIbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTEeIbHOM
nporpammsl, npeacraBieHHbx B PI'OC OO0, a takxe ¢ yu€tom (enepanpHoi pabdodeii mporpaMmmsl
BocnuTanus 1 KoHuenuuu npenoaaBanus yueoHoro npeamera «Ouzuka.

Conepxanue mporpamMmbl 1O (GHU3UKE HAMpPaBICHO Ha (HOPMUPOBAHHE ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYAIONIMXCSl W OpPraHM3alUI0 M3y4eHUs (DU3MKH Ha JAEATEIIbHOCTHOW OCHOBe. B
nporpamme Mo (pu3HMKe y4uTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO MpenMeTa B pean3aluy TpeOOBaHU
OI'OC OOO Kk muaHUPyeMBbIM JUYHOCTHBIM M METAIllPeIMETHBIM pe3yjibTaraM OOydeHHs, a TaKKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHusl.

[IporpaMmma 1o Qu3uMKe yCTaHaBIMBAeT paclpeleleHne yd4eOHOro marepuajna Mo Trojam
o0yuenus (o Kjaccam), MmpejyiaraeT MPUMEPHYIO MMOCIeI0BATSILHOCTh U3YUCHUSI TEM, OCHOBAHHYIO
Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COJIEPKAaHUS U YUETEe BO3PACTHBIX 0COOEHHOCTEN 00y4daromuxcs.

[Iporpamma mo ¢usmke paspaboraHa Cc LENbI0 OKAa3aHUS METOJWYECKON MOMOLIM YUYHUTENIO B
CO3/1aHHUU paboyel MPOrpaMMBbI 10 y4eOHOMY MPEIMETY.

dusnka SBISETCI CHCTEMOOOPA3YIONIUM I €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEAMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB U SBJICHUH, H3y4yaeMbIX XUMUEH,
OuWoyoruen, acTpoHOMHeW u (Qu3nueckol reorpadueld, BHOCHUT BKJIAJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, MpeloCcTaBisgeT Haubosee sicHble 00pa3ibl MPUMEHEHHUS HAyYHOTO METO/1a MO3HAHUS,
TO €CThb CIoco0a MOoJyUYeHHs TOCTOBEPHBIX 3HAHUM O MHpeE.

OpHa U3 riIaBHBIX 3313249 (PU3UYECKOTO 00pa30BaHUs B CTPYKTYpe 00IIero o0pa3oBaHUs COCTOUT
B (hpopMHpOBaHUM €CTECTBEHHOHAYYHON T'PaMOTHOCTH U MHTEpeca K HayKe Y 00y4aronuxcs.

WN3yuyenne ¢uzukun Ha 06a30BOM YpOBHE NpEAINONaraeT OBJaJCHHUE  CIEAYIOUIUMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

HAy4YHO OOBSICHSTD SIBIICHUS;
OLICHUBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOI'O UCCIICIOBAHUS;
HMHTEPIPETUPOBATH JAHHBIE U UCIOJIB30BaTh HAyYHbIE JOKA3aTeNIbCTBA IS MTOJIYYEHUS BHIBOJIOB.

Henn wuzyueHuss ¢GU3MKKM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsI ONpPENEICHB B
Konuenmuu mnpenonaBanus yudeOHOro mnpeamera «@usmka» B 00pa30BaTeIbHBIX OpraHU3ALUAX
Poccuiickoit  ®enepanuu, peanu3yoOIUX — OCHOBHBIE  001Ie00pa3oBaTeNbHBIE  MPOTPAMMBI,
yTBepxkaA¢HHOW pemenruemM Komierun MunucreperBa mnpocemenuss Poccuiickoit ®denepanuun
(mpotokoi ot 3 nexadbps 2019 r. Ne [TK48H).

eaun n3zyyeHus PU3UKH:
npuoOpeTeHne MHTepeca M CTPeMIICHHs OO0YYarolUXcsi K HAyYHOMY M3YYEHHUIO MPHUPOJIbI, pa3BUTHE
UX WHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEICTABICHUH O HAy4YHOM METOJ€ IMO3HAaHUS U (POPMUPOBAHUE HCCIIEAOBATENHCKOTO
OTHOLIEHHUSI K OKPYKAIOIUM SBJICHUSIM,

(dbopMHUpOBaHME HAyYHOTO MHPOBO33PEHMs KaK pe3yjbTaTa M3y4EHHUS OCHOB CTPOCHUS MaTepuu U
(byHIaMEHTAIIbHBIX 3aKOHOB (DU3HKH,

(dhopMUpOBaHUE TIPEJICTABICHUIA O PO (PU3UKHU sl pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTUH,

pa3BUTHE MPEACTABICHUA O BO3MOXHBIX cdepax Oyaymieid npodecCHOHATbHON JeATeNbHOCTH,
CBSI3aHHOM C (PU3HKOH, MOATOTOBKA K JlalbHENIIeMy 00yUeHHIO B 9TOM HalpaBJICHUH.



JlocTrxkeHNe 3TUX LEIeH MporpaMMbl O (PU3MKE HA YPOBHE OCHOBHOIO 00MIIEro oOpa3oBaHUs
o0ecrnieunBaeTCs peleHueM CIIeIYIOINX 3a1aY:
npuoOpeTeHne 3HAHUK O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
AJIEKTPUYCCKMX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;
MPUOOpETEHNE YMEHHH OINUCHIBAaTh M OOBSACHATH (PUINUYCCKUE SIBICHHUS C HCIIOIH30BAHHEM
MOJYYECHHBIX 3HAHUMH;
OCBOCHHE METOJIOB PEIICHUS TMPOCTCHINNX pacUYETHBIX 3a/lad C HCIIOJIB30BAaHUEM (PU3NICCKUX
MOJIETICH, TBOPUYECKHX U MPAKTUKOOPUECHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHHI HAOJIOIaTh MPUPOJIHBIC SBJACHUS W BBIIOJIHITH OIBITHI, JJAOOPATOPHBIC PabOTHI U
IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS C HCITOJIE30BAHNEM U3MEPHUTEIBHBIX IPHOOPOB,;
OCBOEHHE TIPHUEMOB PabOTHl ¢ MHpOpMaluend (PU3UIECKOTO COAEpN)aHUsA, BKIHOYas WH(GOPMAIUIO O
COBPEMEHHBIX JIOCTHKCHHUIX (DU3UKH, aHAJIN3 U KPUTHUECKOE OIIEHUBAaHUE HH(POPMAIIHH;
3HAKOMCTBO €O cdepamMu TMPOPECCHOHATLHON JEATEIBHOCTH, CBS3aHHBIMU C (U3UKOW, U
COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMHU Ha JOCTH)KEHUSIX (DU3NUCCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHS
orBoautcs 238 wacoB: B 7 kiacce — 68 yacoB (2 waca B Hemenmo), B 8 kiacce — 68 yacos (2 yaca B
HEJIEI0), B 9 KJacce - 102 Jaca (3 Jaca B HEJIEITIO).

[Ipennaraemeiii B mporpamme no (usuke mnepedyeHb J1abopaTOpHBIX PabOT M OMBITOB HOCUT
PEKOMEH/IaTEeNIbHBIA XapaKTep, YUUTENIb JEeJIaeT BBIOOP MPOBEACHUS J1a0OPAaTOPHBIX pabOT U OMBITOB C
y4€TOM MHIMBHUIYaJIbHBIX OCOOCHHOCTEH OOydYaromuxcs, CHUCKa SKCIEPUMEHTAJIbHBIX 3aJaHuM,
IIpe/UIaraéMblX B paMKax OCHOBHOI'O IT'OCYJapCTBEHHOI'O 9K3aMEHa 110 (U3UKeE.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pasnen 1. ®usuka u e€ poJib B NO3HAHMHU OKPY:KAKOIIEro MUpA.

®usuka — Hayka O npupone. SBineHus npuponsl. PuU3NUECKHE SBICHUSA. MEXAHUYECKUE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousznueckne BenW4HMHBL V3Mepenue ¢usmueckux BenuuuH. Dusndeckwe MpHOOPHI.
[TorpemHocTes n3mMepeHnii. MexayHapoaHas cucremMa €IMHUL.

Kak ¢u3uka u npyrue ecrecTBeHHblE HAyKH M3ydaroT NMpupoay. EcTecTBEeHHOHay4dHBIM METO[
MO3HaHUA: HAOIIOZECHHE, MOCTAHOBKA HAYyYHOrO BOMNPOCA, BBIABWKEHUE T'MIIOTE3, 3KCIIEPUMEHT IO
MPOBEPKE THUIIOTE3, OOBsSCHEHHE HabmomaeMoro sBiaeHus. OnucaHue QUINYECKUX SBICHUN C
ITOMOIIBIO MOJIEIIEH.

Jemoncmpavyuu.

MexaHnyeckue, TeraoBbIe, JIEKTPUUECKUEe, MAarHUTHBIE, CBETOBBIE SBJICHUS.

duznyeckue NpudOps! U MpoIeAypa MPSIMbIX U3MEPEHNUN aHAIOTOBBIM U HIU(PPOBBIM TPUOOPOM.
Jlabopamopuwvie pabomul u onvimel.

Omnpenenenne HeHbl JeIeHNs MIKaIbl H3MEPUTEIHHOT0 MpHoopa.

N3mepenue paccTosHMil.

N3mepenune 00bEMa KUAKOCTH U TBEPAOTO TEa.

Onpenenenre pa3MepoB MAJIbIX TeIl.

N3mepenune Temneparypsl py MOMOIIHN KUAKOCTHOTO TEPMOMETPA U IATUMKA TEMIEPATYPBHI.

[IpoBenenue wuccnenoBaHus MO MNPOBEPKE THUIIOTE3bl: AAIBHOCTh MOJETA IIapUKa, IYIIEHHOTO

TOPU3O0HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nen 2. IlepBoHayanbHbIe CBeeHHsI O CTPOEHHH BelllecTBA.

Crpoenue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OIbITHI, 10Ka3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBrxkenne dactul BewiecTBa. CBA3b CKOPOCTHM JIBJKEHMSI 4YacTHL] C TEMIIEPaTypoOu.
bpoynoBckoe nBuxkenue, nuddysus. BzauMopaelicTBMe YacTHI BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHblie COCTOSHHS BEIIECTBA: CTPOCHHUE ra30B, KUAKOCTEH 1 TBEPBIX (KPUCTATUTUUECKHUX)
Ten. B3auMOCBSI3b MeXAy CBOMCTBAMH BEIIECTB B pPa3HbIX arperaTHbIX COCTOSHUSAX H MX
aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJBI.

Hemoncmpayuu.

Habmronenue 6poyHOBCKOTO ABHKEHUS.
Habnronenue nuddysun.
HabGnronenue siieHuil, 00bACHIIOMUXCA TPUTSKEHUEM WM OTTAIKMBAHUEM YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomot u onvimel.

OreHka iuaMeTpa aToMa MeToIoM psijioB (¢ ucnonb3oBaHueM (ororpaduii).
OnbIThl IO HAOMIOJICHHUIO TEIUIOBOTO PACIIMPEHUS Ia30B.
OnbITH IO O0OHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKESHHUS.

Pa3znen 3. /IBu:keHHe M B3aUMO/IelicCTBHE TeJ.

Mexannueckoe aBwkeHue. PaBHOMepHOe M HepaBHOMepHoe nBHkeHue. Ckopocth. CpenHss
CKOpPOCTb IPX HEPABHOMEPHOM ABM)KEHHUHU. Pacuér myTH U BpeMEHHU JBUKECHMUSL.



SIBnenue nHepuuu. 3aKOH MHEpLUU. B3aumonelicTBue Tesl Kak NpUYMHA U3MEHEHHUS] CKOPOCTH
IBWOKEHMST Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnmoTHocTth BemiectBa. CBfA3b IIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cuna xak xapakTepucTuKa B3aumoaenctsusa ten. Cuna ynpyroctu u 3akoH I'yka. M3mepenue
CWJIbI C IOMOIIBIO JUHAMOMETpA. SIBlIeHUE TArOTeHHUsA U cwia TshkecTd. Cuina TSKECTH Ha JApPYTuX
wiaHerax. Bec Tema. HeecomocTtsh. CrnokeHue cuj, HaNpaBIEHHBIX [0 OJHOW MPSMOM.
PaBHopeiicTBytomas cwi. Cuna tpeHus. TpeHue CKOJbXEeHHsI U TpeHHue nokod. TpeHue B npupoje u
TEXHHUKE.

Jemoncmpayuu.

Habmroienne MexaHn4eckoro IBUKEHUS Tena.

N3mepenue ckopocTH MPSMOIUHENHOTO JBUKEHMUS.
HaGnronenue siBieHust HHEPIIUH.

Habnroienne n3MeHeHus: CKOpOCTH MPU B3aUMOAEHCTBUU Tell.
CpaBHeHHE Macc 10 B3aUMOAECHUCTBUIO TEJI.

CroxeHne cuil, HallpaBJICHHBIX 110 OAHOMN MPSIMOM.

Jlabopamopuwvie pabomul u onvimel.

OmpeneneHne CKOPOCTH PABHOMEPHOTO JBIDKCHHUS (IIapHKa B JKUIKOCTH, MOJICIH AJICKTPUYECKOTO
aBTOMOOWIIS U TaK Jiayee).

Omnpenenenue cpeiHell CKOPOCTU CKOJIBKEHUS OpycKa WK HIapuKa [0 HAKIOHHOW TIOCKOCTH.
Omnpenenenne MIOTHOCTU TBEPIOTO TeENA.

OrmBITHI, AEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTshKeHHs (nedopMariuu) mpyKUHBI OT MPUIIOKCHHOM
CHJIBL.

OneITEI, O1EMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIBI TPEHMs CKOJBXKCHMsS OT Beca Tella UM XapakTepa
COIIPUKACAIOUINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBjieHue TBEPABIX TeJ, JKUIAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbLIEHHUs W yBEIMUYEHHs JaBieHus. [laBieHue rasa. 3aBHCHUMOCTb
JaBlieHUs raza or o0ObEMa, Temmneparypsl. Ilepepaya naBneHus TBEPABIMHU TEIaMH, >KUIKOCTAMH U
razamu. 3akoH [lackans. [IHeBMaTHueckue MaluHbl. 3aBUCUMOCTb JaBJIEHUS )KUJIKOCTU OT TIyOHHBI.
I'mnpocratnueckuit mapanokc. CooGmmatomuecs cocyibl. ['MapaBaueckue MeXaHU3MBbl.

Atmocdepa 3emum u armocpepHoe pgaBiaeHue. [IpUuMHBI CyliecTBOBaHMs BO3IYLIHON
obonouku 3emnu. OmnbiT Toppuuennun. HW3mepenune arMocdepHOro AaBieHHs. 3aBUCUMOCTh
aTMOC(EepHOro JaBJeHUs OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsl 11 u3MepeHust aTMOC(HEpHOro
JaBJICHHUS.

JleiicTBHE )KUAKOCTH U ra3a Ha MorpyEéHHOe B HUX Telo. BeiTankuBaromias (apxume0Ba) cuJa.
3akoH Apxumena. [InaBanue ten. Bozgyxonnasanue.

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUA I'a3a OT TEMIIEPATYPBI.

Ilepenaua naBieHMs )KUIKOCTHIO U Fa30M.
Coobuarommuecs: Cocypl.
I'mppaBnmueckuit mpecc.
[IposiBineHue nelcTBUs aTMOC(HEPHOTO aBICHUS.
3aBHCHMOCTD BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHON YacTH Tea U INIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BHITECHEHHOM JKMJIKOCTH.
VYcnoBue miaBaHusA TeN. IUIABAaHUE WJIM IOTPY’KEHUE Tel B 3aBUCHUMOCTH OT COOTHOLICHHMS
IUIOTHOCTEN Teja U )KUJIKOCTH.
Jlabopamopuvie pabomot u onvimol.



HccnenoBanne 3aBUCUMOCTH Beca Tella B BOZE OT 00bEMa MOrpyKEHHOM B )KUIKOCTh YaCTH TEJa.
Onpenenenne BbITAIKUBAIOLIEH CUIIb, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUAKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIECH CWJIbI, JEUCTBYIOIIEH HAa TEIO B JKUAKOCTH, OT MacChl
Tena.

OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, JIEHCTBYIOIIEW Ha TEJIO B
KHUIIKOCTH, OT 00bEMa MOTPYKEHHOH B KHUIKOCTh YaCTH TeJa U OT IUIOTHOCTH >KUKOCTH.
KoHctpynpoBanue apeomerpa Wi KOHCTPYUPOBAHKE JIOJKHU U ONPENEIICHHE €€ IPY30M0ABEMHOCTH.

Pasnen 5. Pabora u MmomiHoCTh. JHeprus.

Mexanudeckast padota. MoOIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HakKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecusl pblyara.
[Ipumenenue npaBuia paBHOBECHs pbluara K 0y10Ky. «3omoToe npaBuio» mexaHuku. KIIJ mpocTsix
MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasi sHeprusi. Kunernueckas u moTeHuuanbHass 3Heprus. llpeBpaiieHue oaHOro
BHJIa MEXaHUYECKOM SHEPruu B APYroil. 3aKOH COXPaHEHUsI SHEPTUU B MEXAHHUKE.

Jemoncmpauyuu.

[Ipumepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie pabomul u onvimel.

Onpenenenne pabOTBl CHIIBI TPEHUS NPU PABHOMEPHOM JBIKEHHUU Tejla 1O TOPU30HTAIBLHOU
MTOBEPXHOCTH.

Hccnenoanue yciaoBuil paBHOBECHS pblyara.

N3amepenne KIIJl HakIOHHOM MIIOCKOCTH.

N3ydenue 3akoHa COXpaHEHUSI MEXAaHUYECKOM SHEPTUH.

8 KVIACC

Pa3nen 6. TerioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETUYECKOW TEOPHHM CTPOEHHUs BellecTBa. Macca u
pasMepbl  aToMOB U MoOJieKyd.  OnbITel,  TOATBEPKIAIOIINE  OCHOBHBIE  ITOJIOXKCHUS
MOJICKYJISIPHOKHHETHYECKON TEOPHUH.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOr0 COCTOSHUK BemiecTBa. Kpucrammueckue u
amopdubie Tena. OObSICHEHUE CBOWCTB Ta30B, KHAKOCTEH W TBEPIBIX TEJI HAa OCHOBE IOJIOKCHHUH
MOJIEKYJISIPHO-KUHETUUECKOW Teopuu. CMauyMBaHUE M KalWUIAPHBIE sIBJIEHUA. TerioBoe paciiupeHue
H CKaTHeE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTHIO TEIIOBOTO JBIKEHHS YacTUll. BHyTpeHHss
sHeprus. CriocoObl M3MEHEHHUs BHYTPEHHEH dHEPTuu: TeIulonepenadya u copepiieHrue padoThl. Busl
TEeIUIoNepe1ayu: TeIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE.

KonnuecTBO TemioTel. YIeiabHas TEIUIOEMKOCTh BEIIECTBA. 1€IIOOOMEH M  TEIUIOBOE
paBHOBecHue. YpaBHEHHE TeIIoBoro O6anaHca. [InaBieHne u oTBepAeBaHNE KPUCTATUYECKUX BEIIECTB.
VYaenvHas TemnoTa miasneHus. [lapooOpasoBanue u kouaeHcaus. Mcnapenue. Kunenue. VY nenpHas
TeII0Ta MapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHHUS OT aTMOC(HEPHOTO JaBJICHUS.

BnaxxnocTs BO3myxa.

DHeprus TOIUIMBA. Y IeNIbHAs TEIJIOTa CTOPAHMSL.

[Mpunnune! padotel TeruoBbix asurareneit KI1/1 rermnoBoro neurarens. TennoBble qBUTATETN U
3allUTa OKPYXkKaIoLEen Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIlCHHs YJHEPTUU B TEIJIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO ABHKEHUS.



Ha6monenue nuddysun.
HabOntonenue siBieHuni cMauuBaHUs U KaMWUISIPHBIX SIBICHUH.
HaGiroieHue TemioBoro pacurupeHust Tell.
W3menenne naBieHus raza Ipu U3MEHEHUH 00bhEMa U HarpeBaHWUU WIIH OXJIaKICHUH.
[IpaBuna nu3mepeHust TeMIEpaTyphl.
Bunael Tenonepegayun.
OxutaxkeHre mpu COBEPILICHUH PaOOTHI.
HarpeBanue npu coBepiiieHnu padoThl BHEUTHUMU CHIIAMH.
CpaBHeHHE TEIIOEMKOCTEN PA3IMYHBIX BEILIECTB.
HaOmronenne kumexus.
HaGnronenue mocTostHCTBA TeMIIEpaTyphl MPH TIJIaBJICHUH.
Mopenu TenaoBbIX IBUTATENCH.
Jlabopamopmusie pabomout u onvimel.
OMbITHI 10 0OHAPYKEHUIO ACHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.
OMBITHI 110 BBIPANMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIH caxapa.
OMnBITHI 110 HAOJIOIEHUIO TETUIOBOT'O PACITMPEHHMS Ta30B, JKUJIKOCTEH U TBEPABIX TEIL.
Ompenenenue naBieHUs BO3AyXa B Oa/IOHE IIMPUIIA.
OMNBITB, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH JIaBJIICHHUSI BO3JyXa OT €ro o0béMa M HAarpeBaHMs WU
OXJIXKICHHS.
[IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIiepaTyphl.
Habmionenue u3MeHeHUss BHYTpPEHHEW OSHEPruUM Tela B pe3yJbTaTe TeIUIoNepenayd U paboThl
BHEIIHUX CHUJL.
HccnenoBanue siBIeHUS TEIIOOOMEHA MTPU CMEIIMBAHUN XOJIOJHOW U TOPSYEH BOJIBI.
Omnpenenenne KoOJWYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOW TMpU TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM LUJIUHIPOM.
Ornpenernenne yaenbHON TEINIOEMKOCTH BEILIECTBA.
HccnenoBanue npouecca HCIapeHus.
OnpenenieHne OTHOCUTENIBHOW BJIAKHOCTH BO3yXa.
Ornpenernenne yAelbHON TEIJIOTHI IIaBICHUS JIb/1A.

Pa3nes 7. DiiekTpuyeckne ¥ MATHUTHBIE SIBJIEHHS.

Onektpusanus Ten. JIBa poaa 3ieKTpuUUecKuX 3apsaoB. B3aumoneicTBHe 3apsKEHHBIX Tedl.
3akon Kymona (3aBUCHMOCTb CHJIBI B3aUMOJCHCTBHUS 3apsOUKEHHBIX TNl OT BEJIHYUHBI 3apsiOB U
PaCCTOSHHS MKy TEITaMH).

Onektpuyeckoe mnose. Hampsx€éHHOCTh 3nekTpuueckoro mnoisd. [lpuHnun cynepno3unuu
AIIEKTPHUUCCKUX TMOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekrpuyeckux 3apsaoB. DIeMEHTapHbIN AJIeKTpuueckuil 3apsia. CTpoeHue aroma.
[IpoBOAHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DNEeKTpUYECKUd TOK. YCJIOBUS CYIIECTBOBAaHUS  DJIEKTPUYECKOrO0 TOKa. VCTOYHMKH
MOCTOSHHOTO TOKa. JIEHCTBHSA DICKTPHUYECKOTO TOKa (TEMJIOBOE, XHMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKUI TOK B )KMJIKOCTSX U razax.

Onektpuyeckas 1emnb. Cuiia Toka. JneKTpuueckoe HanpsbkeHue. ConpoTHUBIIEHHE MTPOBOIHUKA.
VnenbHOe compoTuBiIeHHE BemlecTBa. 3akoH Owma mans yuyactka uenu. [locnenoBatenbHoe U
napajuieJIbHOE COeIMHEHHE POBOIHUKOB.

PabGota ¥ MOIIHOCTH 3MEKTpHUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henud U
MOTPEOUTENH IIIEKTPHUUECKOM dHeprun B ObITy. KopoTkoe 3aMbIkaHue.



[ToctosaHHblE MarHuThl. B3auMMoOnENCTBHE TOCTOSIHHBIX MAarHMTOB. MAarHuTHOE TOJIE.
MarnuTtHoe mnoje 3eMJId U ero 3HaueHue Juis ku3Hu Ha 3emsie. OnbiT Dpcrena. MaruutHoe mosie
3JEKTPUUECKOro Toka. [IpumMeHeHue 31eKTpOMarHuTOB B TeXHUKE. [leficTBHME MAarHMTHOTO TOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATEb MMOCTOSIHHOTO TOKA. Vcrosib3oBaHue 3J€KTpoABUTaTENIeH B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apajges.  SIBieHue  aiekTpoMarHuTHOM — muaykuuu.  IlpaBuno  JleHua.
Onekrporerepatop. CrmocoObl  MOJYYCHHUS  IIEKTPUUYCCKOW  JHEPrud. DJCKTPOCTAHIIMH  HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DnekTpu3aIus Ted.

JIBa pojia SIEKTPUUECKUX 3apsI0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOTIA.

DNeKTpoCcTaTUIEeCKask MHITYKIIUS.

3aK0H COXpaHEHUS PIEKTPUUCCKUX 3aPsIO0B.

[TpoBOTHHUKYN W AUDIICKTPUKH.

MopenupoBaHue CUIIOBBIX JTUHUHN JIEKTPHUECKOTO TOJIS.
HcTounmky mocTOSSHHOTO TOKA.

JIeNCTBHS 3IIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUNA TOK B )KHIKOCTH.

I"a30BbIit pa3ps.

N3mepenue cuiibl TOKa aMIEPMETPOM.

N3mepenue 351eKTpUYecKoro HanpsKeHHUsl BOIbTMETPOM.

Peocrar u mara3us conpoTHUBIIECHUI.

B3anmMopeiicTBre MOCTOSTHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTHU PA3IEIICHUS TIOJIOCOB MATHUTA.
MopenupoBaHue MarHUTHBIX MOJIEH OCTOSIHHBIX MarHUTOB.
OnbIT OpcTena.

MarsuTHO€e 1oJie TOKa. DJIEKTPOMAarHmT.

JleficTBHE MAarHUTHOT'O NOJISL HA IPOBOJIHMK C TOKOM.
DNeKTpOoABUTaTENb IOCTOSHHOTO TOKA.

HccnenoBanue siBIE€HUS 3J€KTPOMAarHUTHOW MHIYKIUH.

OnbiThl Dapajes.

3aBUCUMOCTb HaIlpaBJIEHUS UHAYKIMOHHOTO TOKA OT YCJIOBHM €r0 BOSHUKHOBEHHUS.
DIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuwvie pabomul u onvimel.

OnbITH IO HAOTIOACHUIO STIEKTPU3AIUH Tell UHAYKINEH U MPU CONPUKOCHOBEHHH.

HccnenoBanue neicTBUS 31EKTPUUYECKOTO MOJIS HA MPOBOJAHUKU U JUDJICKTPUKH.

COopxka u mpoBepKka padoThl ANEKTPUUECKON IIEMHU MOCTOSTHHOTO TOKa.

N3mepenue u perylimpoBaHue CUJIbI TOKA.

N3mepenue u perynnpoBaHue HAPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MIYILIETO YEpPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpA U
HaIpsHKEHUS Ha PE3UCTOPE.

OnbITHl, JEMOHCTPUPYIOLUIUE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMNPOTHBICHUS MNPOBOAHUKA OT €ro
JUTMHBI, TJI0IA U OTIEPEYHOT0 CEYEHHS U MaTepHalia.

[IpoBepka nmpaBuia CI0KEHUS HAMPSKEHUHN MIPU TOCIEA0BATEIIbHOM COEIUHEHNHU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia AJis CUIIbI TOKA MPU NapaJIEIbHOM COEIMHEHUU PE3UCTOPOB.



Omnpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UIIYIIETO Yepe3 Pe3UCTop.

Onpenenenne MOIIHOCTH 3JIEKTPUYECKOT0 TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HAIPSDKEHUS HA HEH.
Omnpenenenue KIIJ[ narpesarens.

HccnenoBanrie MAarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

N3y4yeHre MarHuTHOTO 10JIsi OCTOSIHHBIX MAarHUTOB NPU UX OOBEANHEHUHU U Pa3/ICICHHH.
HccenenoBanue necTBUSA 3IEKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEIIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS KaTYLIKA C TOKOM M MarHuTa ot
CWJIbI TOKA U HAIIPABJIEHUS TOKA B KaTYIIKE.

N3yyenue neicTBUS MarHUTHOTO OISl HA IPOBOJHUK C TOKOM.

KoHncTpyupoBanue u uzyuenue padoThl 3J€KTPOABUTATENSL.

N3mepenune KIIJI anexTpoBUraTeIbHON YCTAHOBKH.

OnpITEl MO MCCIEIOBAHUIO SBJIEHUS AJIEKTPOMATHUTHOW WHAYKIMU: HCCIEJOBAHME W3MEHEHHUH
3HAYEHUS U HANPaBJICHUsI UHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannuyeckue siBJI€HHSI.

Mexanndeckoe JaBukeHrne. MarepruanpHas Touka. Cucrema otcuéra. OTHOCHTENIBHOCTH
MEXaHUYECKOr0  JBM)KEHUA. PaBHOMepHOe  mpsiMOJMHEHOe  JBmkeHue. HepaBHomepHoe
MPSAMOJIMHENHOE JIBH>KeHHE. CpelHssl 1 MTHOBEHHAsI CKOPOCTh Tejla MPU HEPABHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJIMHEWHOe aBmxkeHue. CBoOOmHOe maneHue. OmbIThI
lNanunes.

PaBHOMEpHOE nBIKEHME 110 OKpYKHOCTH. [lepron u yactora oOpareHus. JInHeiHas u yrioBas
ckopoctu. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

ITepBriit 3akoH Hprotona. Btopoit 3akon Heiotona. Tperuit 3akon HeroTona. I[lpuHiumn
CYHEPIIO3UIUU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cuia TPEHUSl CKOJIBKEHHUS, CHIIA TPEHHS IOKOS,
JpYyTrue BUIbI TPEHHUSL.

Cuna Ts>KeCTH U 3aKOH BCEMUPHOIO TATOTEHHUA. Y CKOpEHHE CBOOOJHOTO majaeHud. [[BumxeHue
maHeT Bokpyr ComnHua. IlepBas kocMuueckasi ckopocTb. HeBecoMocTh 1 eperpy3ku.

PaBHOBecue MmatepuanabHOU TOUkH. AOCOIIOTHO TBEpAoe Teno. PaBHOBecue TBEpHOTO Tena C
3aKPEIIEHHON OChIO BpaleHuss. MomeHT cuibl. LleHTp TskecTH.

Nmnynec Tena. M3menenne ummynbca. MMmynsc cuiibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanndeckas paboTa U MOIIHOCTh. PaGoTa cui TskecTH, yrnpyroctd, TpeHus. CBs3b SHEPruu
u pabotsl. [loTeHnManpHas »HEPrusl Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3emiu. [loTeHnunanbHas
SHeprusi cxatol mpyxkuHbl. Kunetmueckass sHeprusi. Teopema O KHHETHYECKOW HSHEPruu. 3aKOH
COXpaHEHUsI MEXAHUYECKOU SHEPTHH.

Hemoncmpayuu.

Habmoienne MexaHn4ecKoro JIBMKEHUS Tella OTHOCUTEIBLHO Pa3HBIX TENl OTCUETA.

CpaBHeHME MyTeW W TPACKTOPUM IBUKEHHUS OJHOTO U TOTO K€ Tela OTHOCUTEIBHO PAa3HBIX TeEl
OTCYETA.

N3mepenue ckopocTy U yCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHHUSL.

HccnenoBanune npru3HakoB paBHOYCKOPEHHOTO ABUKEHUSI.

Habmtoienue ABM>KEHUS Tea MO OKPY>KHOCTH.



HaOmoienne MeXaHMYeCKUX SBJICHHUN, TPOUCXOASIIMX B cuUcTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBI)KEHUN OTHOCHTEIHHO KaOWHEeTa PU3UKH.
3aBUCUMOCTb YCKOPEHUS TEJIa OT MACChI TeJla U ACUCTBYIOIIEH Ha HETO CUJIBL.
Habmoienue paBeHCcTBa CUJT PU B3aUMOJICHCTBUU TEJL.

N3menenune Beca Tena mpu yCKOPEHHOM JBUKCHUU.

[lepenaua umimynbsca Mpu B3aMMOJICHCTBUH TEIT.

[IpeobOpazoBanus IHEPTUHU TIPU B3AUMOICHCTBUH TEI.

CoxpaHeHne UMITyJibca Py HEYIPYTroM B3aUMOICHCTBUU.

CoxpaHeHue UMIyJibca MpU aOCOIIOTHO YIPYToM B3aUMOJCHCTBUU.

HaGnronenue peakTHBHOTO IBHYKEHUS.

CoxpaHeHre MEXaHMYECKOW SHEPTHH TPU CBOOOHOM I1aJ/ICHHUU.

CoxpaHeHre MEXaHMUECKOW SHEPTUH TMPH JBWKEHUH Teja MO ACHCTBUEM TIPY>KUHBI.

Jlabopamopmusie pabomout u onvimel.

KonctpyupoBanue Tpakta mjis pa3roHa W JaJbHEUIIET0 PAaBHOMEPHOTO JBIDKEHUS IIApUKa WA
TEJIEKKH.

Omnpenenenue cpeiHell CKOPOCTH CKOJBXKEHHsI Opycka WIM JABIDKEHUS IIapuKka IO HAaKJIOHHOU
TIJIOCKOCTH.

Ompesenienre yCKOPEHUs Tena MpH PaBHOYCKOPEHHOM JIBIYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JIBIDKCHHH 0O€3 HaudajIbHOU
CKOpPOCTH.

[IpoBepka TUMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBIDKEHUM 0€3 HauyaldbHOM CKOpPOCTH ITyTH
OTHOCSITCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBanuie 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO J1aBJICHUS.
Omnpenenenue kodpuimeHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU MPYKHUHBI.

Omnpenenenne pabOThl CUIBI TPEHHUS MPU PABHOMEPHOM JBIDKEHUH Tella MO TOPU30HTaIbHOU
MTOBEPXHOCTH.

Omnpenenenne paboTbl CUJIBI YHIPYTOCTH MHpPU MOABEME Tpy3a C UCHOJIB30BAHHUEM HEMOJBHKHOTO H
MOJIBU’KHOTO OJIOKOB.

N3yyenue 3akoHa COXpaHEHHs SHEPTUU.

Pasznea 9. MexannyecKkue K01€0aHNA U BOJIHBI.

KonebatensHoe paBmkenune. OCHOBHbIE XapaKTEPUCTUKH KOJNEOAHWU: TMEpPHUOJ, YaCTOTa,
amMIuinTyaa. MaremaTH4ecKuid U MpyKUHHBINA MasTHUKU. [IpeBparieHne sHepruu npu kojaedareabHOM
JIBUKCHUU.

3aryxawomue Konebanus. BreiHykaeHHble konebanusa. Pe3zonHanc. MexaHMYeCKHE BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [IpoponbpHble U monepeyHble BOJHBI. JIIMHA BOJHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHnuecKre BOJIHbI B TBEPIOM TeJ€, CEUCMUYECKUE BOTHBIL.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. H(ppa3ByK U yabTpa3ByK.

Hemoncmpayuu.

Habmronenue xonebanuii Te moj AeUCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
Habmroienne BBIHYKICHHBIX KOJIeOaHU U pe3oHaHca.
Pacnipoctpanenue npo0abHBIX U MONEPEYHBIX BOJIH (Ha MOJICIIH).
Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTUUYECKHI pe30HaHC.
Jlabopamopuvie pabomot u onvimol.



Ormpezenienre 4acTOTHI U IEPHOJIa KOJIeOaHU MaTEMaTHYECKOTO MasITHUKA.
Ornpezenienre 4aCcTOTHI U IEPHOJIa KOJeOaHUH Py KUHHOTO MasiTHUKA.
UccnenoBanue 3aBUCUMOCTH MEpHOJIa KOIeOaHHi MOABEIIEHHOTO K HUTH I'Py3a OT JUIMHBI HUTH.
HccnenoBanre 3aBUCUMOCTH MIEPHOJIa KOJICOaHU IPYKUHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBHCHMOCTH TIEpHO/Ia KOJIeOaHUi rpy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a.
OnbITHI, AEMOHCTPHUPYIOIINE 3aBUCHUMOCTh IMEPUOJA KOJICOAHUIH MPYKHUHHOTO MAasTHUKA OT MAacCChl
rpy3a U )KECTKOCTU IIPYKUHBL.
N3mepenue ycKOpeHHsI CBOOOTHOTO TTaICHUSI.
Pa3nen 10. DjieKTpOMATrHUTHOE MOJI€ ¥ 3JIEKTPOMATrHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE ToJie. DJIEKTPOMArHUTHBIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ixaa 3MeKTpOMAarHUTHBIX BOJIH. MICTIOMB30BaHKE SJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja cBera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBoiiCcTBa DJIEKTPOMATrHUTHBIX BOJIH.
BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopuwvie pabomul u onvimel.
N3yuenne cBOMCTB 3JEKTPOMArHUTHBIX BOJTH C MIOMOIIIBI0 MOOMIIBHOTO TeedoHa.
Pa3znen 11. CBeroBble siBIEHMHS.
JlyueBass mopenb cBera. Mcerounuwkm cBera. IIpsAMonuHeldHOE paclnpoOCTpaHEHHE CBETA.
3atmenust Connna u JIlynsl. Otpaxkenue ceera. [lnockoe 3epkano. 3aKOH OTpaKeHUs CBETA.
[Ipenomnenue cBera. 3akoH mpesoMIIeHUs cBeTa. [lonHOE€ BHYTpEHHEE OTpa)KEHHE CBETaA.
Hcnonbs30BaHMe MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKHUX CBETOBOIAX.
Jlunza. Xox mydeit B nuH3e. OnTudeckas cuctema (QoroamnmapaTa, MUKPOCKOIa M TEJIECKOIIa.
I'ma3 kak ontudeckas cucrema. bau3opyKocTs U JAIbHO30PKOCTb.
Paznoxxenne Gemoro ceera B crektp. OmbiTel HpioroHa. Cio’keHHME CHEKTpPaIbHBIX I[BETOB.
Hucnepcus ceera.
Jemoncmpauuu.
[IpsiMonuHENHOE pacIpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonydenue n300pa)keHui B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cBera.
OnTuyeckuii CBETOBO/I.
Xoa nyyeit B coOuparoiieit InH3e.
Xox Jiydell B pacCerBarOILEH JIMH3E.
[TonydeHnue n300pakeHU ¢ MOMOIIBIO JIMH3.
[Tpuanmn neiicTBus ¢poToanmnapara, MUKPOCKOTA U TEIECKOMA.
Mogens rnasa.
Pa3noxxenue 6enoro cBeTa B CIIEKTp.
[TonydeHnue 6enoro cBeTa MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.
Jlabopamopuwie pabomot u onvimel.
HccnegoBanue 3aBUCUMOCTH yIjla OTpaKeHHUsI CBETOBOT O Jiyda OT yTIJla MaJeHHUs .
N3ydenne xapakTepUCTHK U300paKeHUs MPEAMETa B IUIOCKOM 3epKalie.
UccnenoBanue 3aBUCHUMOCTH YIjla MPEJIOMJIEHUS CBETOBOIO Jyda OT YIVIa NAJeHUS HAa TpaHULEe
«BO3IyX—CTEKJIION.
[TonydeHnue n300pakeHU ¢ MOMOIIBIO0 COOUPAOIIEH JIMH3HI.
Omnpenenenre (HOKyCHOTO PacCTOSHUS U ONITUYECKON CHIIBI COOMPATOIIEH JIMH3HI.



OMnBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTD.
OMnBITHI O BOCTIPUSATHUIO I[BETA MPEIMETOB TP UX HAOIIOICHUU Yepe3 IBETOBIC (DHIILTPEI.

Pa3nen 12. KBaHTOBBIE SIBJI€HHSI.

OmnbiTel Pezepdopna u muanerapHas mozaenb aroma. Mogens atoma bopa. Mcemyckanue u
norJyionieHue ceera aroMoM. KBanTel. JInHelyaTbIie CIIEKTPBI.

PagnoaktuBHOCTB. Alnbda, Oeta- u ramma-uznydenus. CtpoeHne atoMHoro sapa. Hykionnas
MOJieTb aTOMHOro sAapa. M3oronsl. PaguoaktuBHble npeBpaieHus. [lepuos nmosypacnaga aTOMHBIX
sep.

SnepHble peakuuu. 3aKOHbI COXpPAHEHMs 3apsA0BOIO U MAacCOBOIO 4YMCEN. DHEprus CBS3U
aTOMHBIX sijiep. CBsA3b Macchl U dHepruu. Peakiuu cuHTe3a W AeneHus siaep. VICTOUHMKU 3HEpruu
ComnHia ¥ 3BE31.

SAnepHas sHepreTuka. JIeHCTBUS paJUOAKTUBHBIX U3JIy4YEeHUN Ha KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JTyYeHUs U TIOTJIOMIECHHUS.
CrexTpsl pa3InyHbIX Ta30B.
Crnekrtp Bozopoa.
Habmonenue Tpekos B kamepe BusbcoHa.
PaGora cuéTunka HOHM3UPYIOLIUX U3ITyUEHHI.
Perucrpanus nzinydeHus IpupoIHEIX MUHEPAIOB U MPOIYKTOB.
Jlabopamopuwvie pabomul u onvimel.
Habnmonenue CrulomHbIX U TMHEHYaThIX CIIEKTPOB U3ITyUYEHUS.
HccnenoBanue TPEKOB: U3MEPEHHE SHEPTUU YACTHIIBI TI0 TOPMO3HOMY yTH (110 (poTOrpadusim).
N3mepenue pangunoakTuBHOro (hoHa.

IToBTOPHUTEIHHO-00001AKO U MOTYJIb.

[ToBTOpUTENHHO-0000IIAOIINI MOYJIb TPEAHA3HAYEH IS CHUCTEMAaTH3allid W 000O0IIeHUs
MPEIMETHOTO COJAEPKAHUSI U OIBITa JESTeNbHOCTH, MPUOOPETEHHOrO MPU H3YyYEHUU BCEro Kypca
¢bu3MKKM, a TakXke A MOArOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy IO (u3HKe Jis
00y4Jaronuxcsi, BRIOPABIINX 3TOT yUYeOHBIN MpeIMeET.

[Ipu m3yyeHun AaHHOTO MOJIYJIS PEANM3YIOTCA U CUCTEMATU3UPYIOTCS BUBI ACSATEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECHEeuMBAETCA JOCTHKEHHE MPEIMETHBIX M METallpelIMETHBIX IUIaHUPYEMBbIX
pe3ynbTaToB 00y4eHwus, (OPMUPYETCS €CTeCTBEHHOHAay4Hass TPaMOTHOCTh. OCBOCHHE HAyYHBIX
METOJIOB UCCJICIOBAHMSI SIBJICHUM MPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUSIMH OOBICHATH (PU3NUECKUE
SIBJICHUS, IPUMEHSAS TIOJyYECHHbIE 3HAHUA, pellaTh 3aJayd, B TOM UYHCJIE KAueCTBEHHBIE U
JKCIIEpPUMEHTAJIbHBIE.

[IpyHUMNIMAIBHO NEATEIbHOCTHBIA XapaKTep AAHHOIO pa3jiesla pealu3yeTcs 3a CYET TOro, 4TO
oOyuJaroluecs BRIMOTHSIOT 33aHNs, B KOTOPBIX UM MpPeJIaracTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHUI pacmo3HaBaTh MU HAYYHO OOBACHATH (pU3MUECKUE SBICHUS B
OKpY’Karollel MPUpPOE U OBCEIHEBHOM KU3HH;

WCIONIb30BaTh HAy4YHbIE METOABl HCCIENOBaHUS (U3NYECKUX SIBICHUN, B TOM YHCIE IS
MIPOBEPKHU TUINOTE3 U MOTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITH HAYYHBIE OCHOBBI Han0OJee BAKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHA, HApUMED,
MPAKTUYECKOT0 MCIIOIb30BAHUS PA3JIMYHBIX UCTOYHUKOB SHEPIMM Ha OCHOBE 3aKOHA MPEBpAILCHUs U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 11O ®UBUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

Nzydenue (pu3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAINPABICHO HA JOCTHKCHHE
JMYHOCTHBIX, METAIPEIMETHBIX U TPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

B pesynbrare u3ydenus (pU3NKM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs y 00ydaromerocs
OyayT cOpMUPOBAHBI CIICTYIOIINE TUIHOCTHBIE PE3yJIbTATHI B YACTH:
1) maTpHOTHYECKOr0 BOCTIHTAHHUSI
- IPOSIBJICHHE UHTEpECa K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM (pr3MUecKor HayKH,
- IEGHHOCTHOE OTHOIIEHUE K JOCTUKEHUSM POCCUMCKHUX YUEHBIX-(PU3UKOB;
2) rpakKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYK/IEHUM OOLIECTBEHHO 3HAYMMBIX U 3TUYECKHUX MpOoOeM,
CBSA3aHHBIX C IPAKTUYECKUM NMPUMEHEHUEM JTOCTIKEHUI PU3NKH;
- OCO3HAaHME Ba)KHOCTH MOPAJIbHO-ITUUYECKUX MPUHLHUIIOB B I€ATEILHOCTH YUEHOIO;
3) 3CTEeTHYECKOro BOCTIMTAHUS:
- BOCHPUATHE ICTETUUYECKUX KadecTB (PU3MUECKON HAayKu: €€ rapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOT0 MO3HAHMS:
- OCO3HaHHE IIEHHOCTH (PU3MUECKONM HayKd KaK MOILIHOTO MHCTPYMEHTa MO3HAHHUS MHUPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUM, B&XKHEHIIIEN COCTABIISAIONIEH KYJIbTYPHI;
- pa3BUTHE HAYYHOU JII0003HATENLHOCTH, HHTEpPECA K UCCIIEI0BATENbCKON A TEIbHOCTH;
5) ¢popMupoBaHus KyJIbTYPHI 310POBbSI H YMOIMOHAILHOT0O 0J1arOMOJIy 1M :
- OCO3HaHHE IIEHHOCTH 0e30macHoro obpasza >KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BXHOCTU MpaBuil OE30MAaCHOTO MOBEACHUA Ha TPAHCIOPTE, Ha JOporax, € DSJIEKTPUUYECKUM H
TEIJIOBBIM 000pPYI0BAaHUEM B JOMAIIHHUX YCIOBUSIX;
- cOpMUPOBAHHOCTh HaBbIKa pedIieKcHuu, MpU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOro Ke Mpasa y
JPYroro 4ejioBeKa,
6) TPy10BOr0 BOCIIUTAHMS:
- aKTUBHOE y4YacTHE€ B pEIICHUM MPAaKTHYECKHX 3a7a4 (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHu3anuy, ropoja, Kpas) TeXHOJOrHYeCKOW M COIMAIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM
yyciie U GU3NYECKUX 3HaAHU,
- UHTEpeC K MPAKTUYECKOMY M3YUCHUIO MPOoQeccuid, CBA3aHHBIX C (PU3HUKOIA;
7) 3K0JIOTHYECKOT0 BOCITMTAHUS:
- OpHEHTallUsd Ha MpPUMEHEHHE (PU3MUECKUX 3HAHUU Ui pElIeHUs 33aJa4 B OOJIACTH OKpYXKalolleH
Cpebl, IUIAHUPOBAHMS MIOCTYNIKOB U OLEHKH UX BO3MOKHBIX IOCIEACTBUM JJI1 OKPY>KAIOUIEH Cpe.ibl;
- OCO3HaHUE II100aIBHOTO XapaKTepa HKOJIOTHUECKUX MTPOOJIeM U IyTel UX pelIeHNus,
8) amanTanuu K M3MEHSIIIMMCS YCJIOBHSIM CONMAJIbHOI U IPUPOTHOI Cpebl:
- NMOTpeOHOCTh BO B3aWMOJICHCTBMM NpPU BBIOJHEHWU HCCIEIOBAHUNH M IMPOEKTOB (hu3ndeckoi
HaIpPaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JPYTHX;
- IOBBILIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO 1E€ATEIbHOCTD,
- moTpeOHOCTh B (hOPMHpPOBAHMHM HOBBIX 3HAHWW, B TOM 4Yucle (OPMYIHPOBATH WJECH, TMOHSTHS,
TUIIOTE3bI O (PU3NYECKUX O0BEKTaX U SBJICHUSX;
- OCO3HaHHE JePHUIMTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKY,
- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (PH3UUECKHUX 3HAHUH;
- CTpeMJICHHE aHaJTU3UPOBATh M BBISBISATH B3aUMOCBSI3U MPHUPOJBI, OOIIECTBA M SKOHOMHUKH, B TOM
qHcIie ¢ UCTI0Ib30BaHNEM (PU3MUYECKUX 3HAHUIA;



- OLIEHKa CBOMX JCHCTBHI C y4€TOM BIMSIHMS HAa OKPY)KAIOIIYIO Cpeay, BO3MOXKHBIX TIJ100aJIbHBIX
HOCJIENCTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe 0cBOEHHS IPOrpaMMBbI IO (pU3HKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuwaromerocst  Oyayr  cGOpMHpPOBaHBI ~ MeTampeAMETHbIe  Pe3yJbTaThl,  BKIIOYAIOMINE
[I03HABaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JIEHCTBUSI, KOMMYHHUKAaTHUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
JCUCTBUS, peryJIITUBHBIC YHUBEPCAIbHbBIE YUCeOHBIC ICHCTBUS.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHBIC y‘leﬁHble JecTBUA

Bba3oBble JJornueckue AeHCTBUS:

BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA O0BEKTOB (SBICHUT);

YCTaHABJIMBATh CYIECTBEHHBINA MTPU3HAK KIaCCU(UKAIINN, OCHOBAHUS /11 000OIICHHS U CPAaBHEHUS,
BBISIBJSITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pacCMaTpUBAEMBbIX (pakTaxX, JaHHBIX W HAOJIOJICHUSIX,
OTHOCSIIHNXCS K PU3HYECKUM SIBJICHUSM;

BBISIBJSITH TPUYMHHO-CJICICTBEHHBIC CBS3H MPH M3YYCHUH (PU3NUECKUX SBICHHUH U MPOIIECCOB, JIeTaTh
BBIBOJIBI C MCTIOJIb30BAaHUEM JICTYKTUBHBIX M MHIYKTUBHBIX YMO3AKITIOUEHUH, BBIIBUTATh THUIIOTE3HI O
B3aUMOCBSI3X (PU3UICCKUX BEIIMYNH;

CaMOCTOSTEIILHO BBIOMPATh CIOCO0 perieHns yueOHor (Gu3mueckoi 3amaun (CpaBHEHHE HECKOIBKHX
BApUAHTOB pEIICHUS, BHIOOpP Hambosiee MOAXOAMIETO C YYETOM CaMOCTOSTENIBHO BBIJICICHHBIX
KPHUTEPHEB).

ba3oBble uccienoBarebcKue JeHCTBHA.

HCTOJIb30BATh BOMIPOCHI KaK UCCIIEA0BATEIbCKUA HHCTPYMEHT MTO3HAHUS,;

MIPOBOJIUTH MO CAMOCTOSITEIFHO COCTABJICHHOMY IIAHY OITBIT, HECIIOKHBIN (PU3UYECKUN IKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHUE (PU3UUECKOTO SBJICHUS,

OIICHUBATh HA MPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(GOPMAIIMIO, MOJYUYCHHYIO B XOJE HUCCIEIOBAHUS
WJIM SKCIIEPUMEHTA,

CaMOCTOSITENIbBHO  (OpPMYJIUPOBaTh OOOOIICHUS H BBIBOABI IO pe3yjbTaTaM MPOBEAEHHOTO
HAOJIIOJIEHM S, OIILITA, UCCIEAOBAHUA,

MIPOTHO3MPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3MUECKUX IPOIECCOB, a TAKXKE BBIJIBHUIaTh
MIPEIOJIOKEHNUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSIX M KOHTEKCTAX.

Pabora ¢ undopmanueii:

MPUMEHSTH Pa3InYHbIe METOJbl, MHCTPYMEHTHI M 3aIPOCHI MPU MOUCKE U 0TOOpe MH(MOpMAIUU WIH
JTAHHBIX C YYETOM MPEIOKEHHON ydeOHOH Gpu3ndeckoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIIHUIO PAa3IUYHBIX BHIIOB U (HopM
MpeACTaBICHHUS,

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAaIbHYIO (OpMy MpeACcTaBleHUss UH(DOpPMAMKU U WILTIOCTPUPOBATH
pelraeMble 3a7aun HECIIOKHBIMU CXeMaMHU, TuarpaMMaMu, HHOU rpauKoil 1 UX KOMOWHAITUSMHU.
KoMMmyHnKaTUBHBIE YHHBepPCaJbHbIe YUeOHbIe 1elCTBUS:

B X0Jie 00CYKIeHHsI yueOHOro MaTepuana, pe3yiabTaToB JabopaTOpHBIX paboOT M MPOEKTOB 3a/1aBaTh
BOMPOCHI TI0 CYIIECTBY 00CYKJaeMON TeMbI M BBICKA3bIBATh MJIEH, HAIICIICHHBIE HA PEIICHHUE 3a/1a4H U
noJJiepKaHue OJarokenaTeTbHOCTH OOIICHNUS;

COTIOCTABJISITh CBOU CYXKJICHUS C CY>KICHHUSIMH APYTUX YYACTHUKOB JIMajora, OOHapyKUBATh pa3Iuine
U CXOJICTBO IO3UILINH,



BbIpakaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOIMYHO MPEACTABIATh PE3YJIbTAThl BBIMOJHEHHOTO (DU3UYECKOTO OmbiTa (IKCIIEPUMEHTA,
UCCIICIOBaHHMS, TPOCKTA);

MMOHUMAaTh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAITBHOW PabOTHI MPU PEIICHUH
KOHKPETHOU (PU3UIECKOH TIPOOIIEMBI;

MPUHUMATh LETM COBMECTHOM JESTEIIbHOCTH, OPTraHU30BbIBATH JCHCTBUS MO €€ JTOCTH)KCHHIO!
pactpenenaTh PO, 00CYXIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOW PabOTHI, 0000IIaTh MHEHUS
HECKOJILKUX JIIOJIEH,

BBITIOJTHATH CBOKO 4YacTh PabOTHI, JIOCTHTas KadyeCTBEHHOT'O pe3yJbTaTa MO CBOEMY HAIPaBICHUIO U
KOOPJUHUPYS CBOU JACHCTBUSA C JPYTUMHU WICHAMH KOMaH/IbI;

OIICHMBATh KAa4yeCTBO CBOEro BKJaJa B OOMIMH MPOAYKT TO KPUTEPUSIM, CaMOCTOATEIHHO
c(hopMyMPOBAaHHBIM YUYaCTHUKAMHU B3aUMOJICUCTBHS.

PerHﬂTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁl—lble JeHCTBUSA

Camoopranuszanms:

BBISIBJISITH IPOOJIEMBI B KU3HEHHBIX U yU4EOHBIX CUTyalUsiX, TPEOYIOUUX s peieHus: Gu3nyeckux
3HAHWI;

OPUCHTHUPOBATHCA B PA3JIMYHBIX TIOAXOAAaX JIIPUHATHUA pemeHHﬁ (I/IHJII/IBPI)IYHJ'IBHO@, IIPUHATHUC
pelIeH s B TPYIINe, MPUHITHE PEUICHUI TPYIIION);

CaMOCTOSITENIbHO COCTaBJISITh QJITOPUTM peUleHUs (GU3NYECKON 3aJayd WM IJIaHa HCCIEAOBaHUsS C
y4€TOM HUMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBATh MpeiiiaraeMble
BapHaHThI PEIICHUT;

JIenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJICKT:

JaBaTh aJIEKBATHYIO OIICHKY CUTYalluH U IpeJyiaraTh MiaH €€ U3MEHEeHHUS,

OOBSCHITh NPUYUHBI JOCTHKEHHS (HEIOCTHXKEHUS) PE3yJIbTATOB JEATCIbHOCTH, JaBaTh OIICHKY
PUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHBBI B JICSATEIBHOCTD (B TOM YKCJIC B XOJ BHIIOJIHEHHS (HU3MYCCKOTO UCCIICIOBAHHMS
WM POEKTa) Ha OCHOBE HOBBIX 00CTOSTENILCTB, U3MEHHUBIIMXCS CUTYaIlMi, YCTAHOBICHHBIX OIIUOOK,
BO3HUKIIIUX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUSM,

CTaBUTH ce0s HAa MECTO JPYroro 4eroBeKa B XOJ€ CIopa UM AUCKYCCUHU Ha HAYYHYIO TEMY, TOHUMATh
MOTHBBI, HAMEPEHHUS U JIOTHKY JPYroro;

MpU3HABAaTh CBOE MpaBO Ha OMIMOKY HpH pelieHuH (PU3NYECKHX 3ajad WIM B YTBEPKACHUAX Ha
Hay4HbI€ TEMBI U TaKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOyuyeHus B 7 KJiacce NpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTb c(HOPMUPOBAHHOCTH y OOYHAOLIUXCS YMEHHIA:
UCTOJIb30BATh MOHATHSA: (U3MUYECKHE M XMMUYECKUE SBJICHHS, HAOIOJCHNE, IKCIEPUMEHT, MOJIEb,
TUIIOTe3a, €IUHMIBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYyJa, arperatHbleé COCTOSIHMS BeIecTBa
(TBEpHOe, KMIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBW)KEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NpsSIMOJIMHEHHOE), TPAaeKTOpHs, paBHOACHCTBYomas cuia, Aedopmanus (ympyras, IuiacTH4Yeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIBI;



pasnuyath siBiieHus (Tuddysusl, TEIUIOBOE IBMKCHHUE YaCTHIl BEIIECCTBA, PABHOMEPHOE [BHKCHUE,
HEPAaBHOMEpPHOE JBUKEHUE, WHEPIUs, B3aUMOJACHCTBUE TEJ, paBHOBECHE TBEPIABIX Tel C
3aKpEIUIEHHOW OChIO BpallleHMs, Tepeaadya JaBJICHUS TBEPABIMU TEIaMH, KHIKOCTSIMU U Ta3aMu,
aTMoc(epHOe JaBJICHUE, TUIaBAaHHE TEJ, MPEBPAIICHUS MEXAHHUCCKOW SHEPTHH) IO OIMUCAHHUI0 HX
XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SIBJICHHE;
pacrto3HaBaTh MPOSBICHUEC M3YYCHHBIX (DM3MUYCCKUX SIBICHHUNA B OKPYKAIOIIEM MHUpPE, B TOM YHCIIE
(du3nyecKkre SBIICHUS B TPHPOJEC. NMPUMEPHI IBIKCHHUS C PA3JIMYHBIMA CKOPOCTSMHU B JKHBOU W
HEXXHUBOU MPUPO/JIE, NCHCTBUE CHIIBI TPSHUS B MIPUPOJIE U TEXHUKE, BIUSIHUE aTMOCPEPHOTO JTaBICHUS
Ha JKMBOM OpraHu3M, IJIaBaHUE PHIO, PhIYard B TeJie YeJIOBEKa, MPU ITOM NEPEBOAUTH MPAKTUUYECKYIO
3a7a4y B yUeOHYIO, BBIJCIATH CYIIECTBEHHbIE CBOWCTBA (IPU3HAKK) (DU3NUCCKUX SIBIICHHIA;
OMHCHIBATh M3yUYEHHBIE CBOMCTBA TeM U (DU3UYECKHUE SIBJICHUS, UCIOIB3Yys (DU3MUECKUE BEIHMUMHBI
(mMacca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH,
CHJia TSOKECTH, BEC TeJa, CUila TPeHHMs, JaBjieHue (TBEPIOro Teja, JKUAKOCTH, Ta3a), BHITATKHBAIOIIAS
CWJIa, MeXaHW4eckas pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOA()DPHUIIMEHT IOJIE3HOTO
JCWCTBUS MEXaHW3MOB, KHHETHYECKass W MOTEHIMaabHas OSHEPrHs), MPH OIMHUCAHWH IPABHILHO
TPaKTOBaTh (M3UYECKUN CMBICIT MCIIOJIb3yEMBIX BEIMYMH, UX 0003HAYCHHS W €IUHUIBI (PU3HUECKUX
BEJIMYMH, HAXOMUTh (OPMYJIBI, CBS3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTH IPaPUKH H3yICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYHH,

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3NUYECKHE SBJICHHUSI M IMPOIECCHI, UCIOJIb3Ys MPaBHIa CIOKEHUS
cun (BIosb OHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH ApxwMesa, MPaBUIO PAaBHOBECHS
peryara (070Ka), «30JI0TOE MPABHUIO» MEXAHHWKH, 3aKOH COXPAHEHHUS MEXAHHUECKOW SHEPTHH, IMPH
ATOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alUCHIBATh €70 MATEMAaTUYECKOE BhIPAKEHNUE;
OOBACHTH (PU3UYECKUE SBIICHUS, TIPOIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTYyaIuil
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa. BBIABIATh NPUYHMHHO-CICACTBEHHBIC CBSI3H, CTPOUTH
00BsCHeHHE U3 1—2 TOTMYeCKUX MIaroB ¢ Onopoit Ha 1-2 n3y4eHHBIX CBOMCTBA (PU3UYECKUX SBIICHUH,
(hU3UYECKUX 3aKOHA WM 3aKOHOMEPHOCTH,

pemarh pacuéTHble 3amaun B 1-2 NEWCTBHS, HCIOJIB3YsS 3aKOHBI W (DOPMYIIbI, CBS3BIBAIOIIHE
(U3MYecCKMe BEJIMYMHBI. Ha OCHOBE aHalIW3a YCJIOBHUS 3a/ladyd 3alUChIBaTh KPAaTKOE YCIIOBHUE,
MOACTABIATh (DU3NYECKUE BEIUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUEThl, HAXOIUTh CIIPABOYHBIC
JaHHBIC, HEOOXOAMMBIC I PEIICHHs 3a/1ad, OIEHHUBATh PEATMCTHYHOCTh MOJYYCHHON (U3HUECKOM
BEJINYHHEI,

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUThH MPH IMOMOIIH (PU3NIECKUX METOJIOB, B ONMHMCAHUU
UCCIIEIOBAHMSI BBIJCISATH MPOBEPSAEMOE NPEAIOIoKeH e (THITOTEe3y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIN pe3yNbTaT, HaXOAUTh OIIMOKHU B XOJIE ONBITA, JAeTaTh BHIBOABI IO €r0 pe3ybTaTaMm;
MPOBOJINTH OMBITHI 110 HAONIOACHUIO (DU3UYCCKUX SBJICHUH WIM (U3UYECKUX CBOWCTB TeIl.
dbopMynupoBaTh TMpOBEpPSEMbIE MPEANONOKEHHs, CcOOUpaTh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyI0BaHUS, 3aMUCHIBAThH XOJI OMbITA U (DOPMYITHPOBATH BHIBOIBI,

BBITIONTHSATH MPSIMbIE U3MEPEHHS PACCTOSHUS, BpDEMEHH, MacChl Tela, 00bEMa, CHUIIBI U TeMIIepaTyphl C
WCIIOJIb30BAHMEM aHAJIOTOBBIX M IU(POBHIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C yuETOM
3aJJaHHOM a0COMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOANTH UCCIIEJIOBAHNE 3aBUCUMOCTH OJTHOM (hM3MUYECKOMN BEIMUUHBI OT APYTOil C UCTIOIB30BAHUEM
NPSIMBIX M3MEpPEHH (3aBUCUMOCTH TYTH PaBHOMEPHO JBHKYIIETOCS Tella OT BPEMEHH JIBHXKCHUS
TeNa, CHWJIbI TPEHUS CKOJBXKEHHS OT Beca Teia, KadecTBa OOpabOTKM TMOBEPXHOCTEH Tel W
HE3aBUCUMOCTU CWJIbl TPEHUS OT ILJIOLIAIM CONPUKOCHOBEHHUS TEJ, CUJbl YIIPYTOCTU OT YJJIMHEHUS
MIPY>KUHBI, BRITAIKUBAIOIICH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH Tella U OT MJIOTHOCTH KUAKOCTH,
e€ HEe3aBUCHUMOCTH OT IUIOTHOCTH TeJa, OT MIyOMHBI, Ha KOTOPYIO TOTPYXKEHO TENO, YCIOBUU



TUIaBaHHS TeJ, YCIOBHI PABHOBECHUS pblyara M OJIOKOB), Y4acTBOBaTh B IJIAHUPOBAHUM Y4EOHOTO
HUCCIICIOBaHUA, COGI/IpaTb YCTAaHOBKY H BBIIOJHATL H3MCPCHUA, CICAYA MNMPCAJIOKCHHOMY IIJIaHY,
(UKCUPOBATh PE3yNbTAThl MOJYYECHHON 3aBUCUMOCTH (PU3NUYECKUX BEIMYMH B BUIC MPEATIOKECHHBIX
Ta6HI/II_I u Fpa(l)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM HCCJICA0OBAaHUA,
IMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (bI/I?;I/I‘-IeCKI/IX BEINYNH (HJIOTHOCTI) BeICCTBA KHIAKOCTH H
TBépIIOFO TCJIa, CUJIa TPCHHUA CKOJILKCHUA, JABJICHUC BO3/1yXad, BbITAJIKUBArONasA CHJia, I[ef/'ICTBYIOHIaH
Ha MOTPYKEHHOE B YKUAKOCTH TENO, KOAIPOHUIMEHT IOJIC3HOrO JEHCTBUS MPOCTHIX MEXaHU3MOB),
clenys MPEeAoKEHHOM MHCTPYKLMU: IPU BBIOJHEHUH U3MEPEHUN COOMpATh IKCHEPUMEHTAIbHYIO
YCTAaHOBKY M BBIYUCIIATH 3HAYCHUC HCKOMOM BCJINMYUHBI,
co0IIr0/1aTh MpaBuila TEXHUKHU 0€3011aCHOCTU U padoTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;
yKa3blBaTh MPHUHLMIIBI JAEUCTBUA MPUOOPOB M TEXHUYECKUX YCTPOMCTB. BECHl, TEPMOMETP,
JUHAMOMETp, COOOIIAIOUIMECs] COCylbl, OapoMeTp, pbluar, MOJABMKHBIH M HEMOABMKHBIM OJIOK,
HAKJIOHHAs! TJIOCKOCTB;
XapaKTepU30BaTh IPUHIIMIIBI IEUCTBUS N3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOI Ha
ux omucaHus (B TOM YHCIC. MOMNIMITHAKH, YCTPOHMCTBO BOJIOMPOBOMAA, THAPABIMYECKHU TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), MCIOJb3Ysl 3HAHUS O CBOWCTBAX (PU3MYCCKUX
SIBIIGHUN U HE0OXO0IMMble (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOIUTH TpPHUMEPbl (HAXOAWTh WHPOPMAIMIO O TMPHUMEPax) MNPAKTUYECKOTO HCIOIb30BaAHUS
¢bu3nvecKnx 3HAHUI B TOBCEAHEBHOH JKM3HM U OOecredeHus Oe30MacHOCTH TpU OOpaimieHuH ¢
npubopaMu W TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHUsS 3J0POBbSI M COOJIONEHHS HOPM
9KOJIOTUIECKOT0 OBEACHUS B OKPY KArOIIeH cpese;
OCYIIECTBJIATH OTOOP HCTOYHHKOB HHGpOpManuu B VHTepHETE B COOTBETCTBHUHM C 3aJaHHBIM
MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHWH U IyTEM CPaBHEHMS PA3IMYHBIX HCTOYHUKOB
BBIJICIIATH HHPOPMAIIHIO, KOTOPAs SBJISIETCSI HPOTUBOPEYMBOI MIIM MOXKET OBITh HEIOCTOBEPHO;
UCTIONIB30BATh IIPH BBIMOJHEHNHN Y4eOHBIX 33aJaHUil HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy (H3HYECKOTo
COIEp)KaHWs, CHOpPAaBOYHbIE MaTepuaibl, pecypchl ceth VHTepHer, BiajeTe npuéMamu
KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpazoBaHus HHPOPMAIH U3 OHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/71aBaTh COOCTBEHHBIC KPAaTKWE MUCHMEHHbIE M YCTHBIE COOOIICHMS HAa OCHOBE 2—3 MCTOYHHKOB
uHGopManMy (GU3MYECKOTO COAEP)KaHMSA, B TOM 4YHCIE IyOJMYHO [eNaTh KPaTKUE COOOIICHHS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX MCCIICTOBAHUM, IIPU 3TOM IPAaMOTHO HCIOJIB30BaTh M3Y4YECHHBIH
NOHSATHHHBIN anmnapar Kypca (PU3UKH, COIPOBOXK/IATh BHICTYIUICHHE ITPE3CHTAINEH;
IpU BBIIIOJHEHUH YYEOHBIX IMPOEKTOB M HCCIIEAOBAHUIN pacmpenesiTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBUH C ITOCTaBJICHHBIMU 33J1a4aMU, CICIUTH 33 BBIMIOJIHEHWEM IIIaHA JCHCTBUH, aJeKBaTHO
OLICHWBAaTh COOCTBEHHBI BKJAJ B JAEATEIBHOCTh TPYNIBI, BBICTPAaUBaTh KOMMYHHUKATHBHOE
B3aUMOJICHICTBHE, YUUTHIBAsI MHCHHUE OKPY KAIOIINX.

K koHimy oOydyenus B 8 kJiacce NIpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTb c(HOPMUPOBAHHOCTb y OOYYAIOLIUXCSl YMEHHIA:
UCIOJb30BaTh MOHATHA. Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBM)KEHHE aTOMOB U MOJEKYI,
arperaTHbIC COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKHE M aMOop(Hble Teja, HAChILEHHBIH |
HEHACBIIIEHHBIN Map, BIAKHOCTh BO3JlyXa, TEMIIEpaTypa, BHYTPEHHs SHEPIHsl, TEIUIOBON JIBUraTelNb,
AJIEMEHTAPHBIN  AJNEKTPUUYECKUH 3apsf], DJIEKTPUYECKOe TI0Jie, TNPOBOJHMKH M JAUIJIEKTPHUKH,
MOCTOSIHHBIH JIEKTPHUUECKUI TOK, MAarHUTHOE TIOJIE;
pa3nuuaTh SBICHUS (TEIUIOBOE pacIIMpEeHHE W CKaThe, TeIUIonepenada, TEIIOBOE paBHOBECHE,
CMauyuBaHHe, KalWUISpHbIE SBJICHUSA, HUCIMApeHHe, KOHJCHCALUs, IUIABJICHUE, KPUCTAJUIM3ALUSA
(oTBepmeBaHue), KUIEHWE, Temonepenada  (TEIUIONPOBOAHOCTh,  KOHBEKIHS, H3IIy4YCHHE),
AJIEKTPU3ALUA TN, B3aUMOICHCTBHE 3apAI0B, JEHCTBUS HIIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,



B3aMMO/ICHCTBIE MarHUTOB, JICHCTBUE MAarHUTHOTO TIOJISI HA MIPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHas
MH]TYKIIKS) 110 OTMIMCAHMIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIONIMX JTaHHOE
¢busnveckoe IBICHHE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (H3MUECKUX SIBICHUN B OKPY)KAIOLIEM MHpPE, B TOM 4YHCIE
¢dbusnveckne SBICHUS B MPHUPOJIE. TTOBEPXHOCTHOE HATSDKEHHE M KAaNMUISIPHBIC SBJICHUS B IPUPOJE,
KpUCTaUTBl B mpupoze, uainydenue CoiHIa, 3aMep3aHre BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE
pOCBHI, TyMaHa, WHEs, CHEra, JJIEKTPHYECKHE SBICHHS B arMocdepe, SIEKTPUYECTBO IKHUBBIX
OpPTraHU3MOB, MArHUTHOE T0JIe 3eMJIH, Apeii} MOITIOCOB, POJIb MArHUTHOTO TIOJIS JIJIS )KU3HU Ha 3emuie,
MOJISIPHOE CHSIHWE, TP JTOM TIEPEBOJUTH MPAKTHUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH
CYIIECTBEHHbBIE CBOICTBA (MPU3HAKK) PU3HUYCCKUX SBJICHUI;

OINMCHIBATh M3YYEHHBIE CBOMCTBA TeN M (U3NYECKUE SIBICHHS, UCTOJB3Ys (PU3NUECKHE BEITMYNHBI
(Temmeparypa, BHYTPEHHsISI DHEPIrHs, KOJMYECTBO TEIUIOTHI, yJIelbHAs TEIUIOEMKOCTh BEIECTBA,
y/eNbHAs TEIUIOTa IUIABJICHUS, YAETbHAs TEIUIOTa MmapooOpa3oBaHUs, yJelbHas TEIyIoTa CTOpaHWUS
TOTUTMBA, KOA(P(HUIMEHT TMOJE3HOTO IEHCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENBHAS BIAKHOCTh
BO3/IyXa, OIEKTPUYECKUH 3apsll, CWIa TOKa, DJICKTPUYECKOE HANpsHKEHHe, COMpPOTHBIICHHE
MPOBOJIHUKA, Y/ETbHOE COMPOTUBIICHHE BEIIECTBa, pab0Ta M MONIHOCTH DJICKTPHUYECKOTO TOKA), TPH
OIMCAaHWH TIPABMIILHO TPAKTOBaTh (M3UYECKUN CMBICT HCIOJB3YEMBIX BEIUYHH, O00O3HAUCHHS H
eIUHUIB QU3NIECKUX BEIMYHH, HAXOIUTH (DOPMYIIBI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETHUHHY
C IpYTMMH BEJIMYHMHAMH, CTPOUTH TPAUKH H3yUSHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEITUYNH,
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBICHHS U MPOIECCHI, HCIOb3YsI OCHOBHBIC MTOJIOKEHHUS
MOJICKYJIIPHO-KUHETUYECKOW TEOPHH CTPOCHMS BEIISCTBA, NPUHIMI CYNEpHIO3WIUK Toned (Ha
Ka4eCTBEHHOM YpOBHE), 3aKOH COXPaHCHHUs 3apsja, 3akoH OMa Iyl ydacTka Ienu, 3akoH JDkoyis—
JleHIIa, 3aKOH COXpaHEHWs SHEPTHH, NPH OSTOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa W
3aIUCBIBATh €T0 MaTEMAaTUIECKOE BHIPAKCHHUE,

OOBSICHATh (PU3UYECKUE TMPOIECCHl W CBOMCTBA TEJ, B TOM 4YHCIE W B KOHTEKCTE CHTYyalui
MPAaKTUKOOPHUCHTUPOBAHHOTO  XapakTepa: BBISABIATh INPUYUHHOCICJACTBEHHBIC CBSI3H, CTPOHTH
00BbsCHEHHE U3 1—2 JTIOTMYECKHUX IIAaroB ¢ onopoi Ha 1-2 n3y4eHHBIX CBOMCTBA (PU3UYECKUX SBJICHUH,
(GU3NIECKHUX 3aKOHOB HJIU 3aKOHOMEPHOCTEIH;

pemaTh pacu€THblC 3aadyd B 2—3 JCUCTBUS, HCIOJB3YS 3aKOHBI W (POPMYJIbI, CBSI3bIBAIOIIHC
¢dbu3nvecKre BETMYMHBI. HA OCHOBE aHAaJIM3a YCJIOBHS 3a/1a41 3alUChIBATh KPATKOE YCIOBHE, BBISIBIATH
HEJIOCTATOK JIAHHBIX JJISl PEIICHUsS 3aJaud, BBIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIC JUIS €€
pelleHusl, MPOBOIUTh pacu€Thl M CPABHHUBATH IOJYYCHHOE 3HAYCHUE (PU3UYECKON BEIHMUUHBI C
W3BECTHBIMU JIAHHBIMU,

pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOYKHO PEIIUTH MPH MOMOIIM (PU3UUYESCKUX METOJOB, HCIIONIb3YsI
ONMCaHWE WCCICIOBAHMS, BBIACIATh NPOBEPSIEMOE IPEANOIOKEHHE, OICHUBATh IMPABHUIBHOCTh
NopsiiKa MPOBEACHUS UCCIIEI0BaHMS, 1eTIaTh BIBObI,

IPOBOJIUTH OMBITHI 1O HAOMIOJCHUIO (PHU3MUECKUX SIBICHUM MM (U3NYECKUX CBOWCTB Tel
(kanusUISIpHBIC SIBIICHUS, 3aBHCHMOCTH JaBJICHHS BO3/yXa OT €ro 00b&Ma, TeMIepaTypbl, CKOPOCTH
mpoliecca OCThIBaHHMS W HArpeBaHHs HPU M3JIyYCHHH OT I[BETa H3Iydaromieil (mormiomraromieii)
MOBEPXHOCTH, CKOPOCTh UCMAPEHUs BOJABI OT TEMIIEPATYPhl KUAKOCTH M IJIOMIAIU €€ MOBEPXHOCTH,
AJIEKTPU3ALMSA Te1 W B3aUMOJICHCTBHE HJIEKTPUUYECKHX 3apsiioB, B3aUMOICWCTBUE ITOCTOSHHBIX
MarHuTOB, BU3yaIM3alMs MAarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, JEHCTBUS MarHUTHOTO TOJIS HA
NPOBOJHUK C TOKOM, CBOWCTBA AJICKTPOMArHUTa, CBOMCTBA 3JIEKTPOJIBUTATENS TOCTOSIHHOTO TOKA):
dbopMynaHpoBaTh TpPOBEpSEMbIE IPENNOJIOKEHHUS, COOUpaTh YCTAaHOBKY W3 MPEASIOKEHHOTO
000pyI0BaHUs!, ONMUCHIBATh XOJ] ONBITA U (POPMYITUPOBATH BBIBOIHI,



BBINIOJIHATh NpPSIMbIE M3MEPEHUS TEMIEPATypbl, OTHOCUTEJIBHON BIAXKHOCTH BO3/yXa, CHIBI TOKa,
HaNpPsOKEHUS C HCIOJIb30BAaHMEM AHAJIOTOBBIX NPUOOPOB M JTATUYMKOB (PU3MYECKUX BEIHYUH,
CpPaBHHBATh PE3YJIbTATH H3MEPECHUN C YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTH;

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJJHON (PU3NUECKOI BEIIMYMHBI OT APYTON C UCTIOIBb30BaHUEM
OPSMBIX M3MEpeHH (3aBHCHMMOCTh COIPOTHBICHUS TPOBOJHMKA OT €ro JUIMHBI, IUIOMIAIH
MIONIEPEYHOI0 CEYEHUsI U YJEJIBHOTO COIPOTUBIICHHS BEIIECTBA MPOBOAHHMKA, CHJIbI TOKA, MAYLIETO
yepe3 MPOBOJHUK, OT HANpsIKEHUS Ha I[POBOJAHMKE, MCCIEAOBAHUE IIOCIIEOBATEIBLHOTO U
HapajuIeJIbHOTO COSJMHCHUI IMPOBOJAHMKOB): IUIAHUPOBATH HCCIICAOBAHKUE, COOMpAaTh YCTAHOBKY M
BBITIOJHATh M3MEPEHHs, CIenys NpPeUIOKEHHOMY IUlaHy, (HKCHpPOBATh PE3yJbTAThl MOJYYCHHOM
3aBHCHMOCTH B BUJI€ TaOJIUIl U TpapUKOB, I€JaTh BEIBOJBI M0 Pe3yJibTaTaM UCCIIEI0BaHuUS,;

NPOBOJNUTh KOCBEHHBIC H3MEpPECHUS (u3nveckux BenuuuH (yIenbHas TEIUIOEMKOCTh BEIICCTRA,
CONPOTHUBIICHUE MPOBOJIHUKA, Pa0OTa U MOIIHOCTh JEKTPUYCCKOTO TOKA): IIAHUPOBATH U3MEPEHHUS,
coOupaTh HKCIEPUMEHTAJIbHYIO YCTaHOBKY, ClIeAysl NPEUIOKEHHOM HHCTPYKIMH, W BBIYUCIATH
3HaYEHHUE BEJINYUHBI;

co0III0/1aTh MpaBUiIa TEXHUKHU 0€3011acCHOCTH U padoTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;
XapaKTepU30BaTh IPUHIIMIIBI IEUCTBUS 3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI Ha
UX omucaHus (B TOM YHUCIE: CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, MapoBas TypOHHA, aMIIepMeTp,
BOJIbTMETpP, CUYETUMK JIIEKTPUUYECKON SHEPTUH, DJEKTPOOCBETUTEIbHBIE NMPUOOPHI, HarpeBaTeNIbHbIE
ANEKTPONIPUOOPHI (MIPUMEPBI), IEKTPUUSCKHE MPEJOXPAHUTEIH, JICKTPOMArHHUT, DJICKTPOIBUIATEb
MOCTOSIHHOTO TOKA), MCIOJb3ysl 3HAHUS O CBOMCTBaX (U3UYCCKUX SBICHUA M HEOOXOIMMBIC
(bu3IecKre 3aKOHOMEPHOCTH,

pacmo3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPOMCTBA M H3MEpUTEIbHbIE NPUOOpPHI MO cXemMaM |
CXEMAaTHUYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, MCHUXPOMETP, TMIPOMETP, JIBHUIraTellb
BHYTPEHHETO CropaHMs, JJIEKTPOCKOI, pPEOCTaT), COCTABJATh CXEMbl JIICKTPHUYCCKHX IIereil ¢
MOCJIEZIOBATEIbHBIM U MapauIeIbHBIM COEMHEHUEM 3JIEMEHTOB, pa3jinuas ycJIOBHble 0003HAYECHUS
AJIEMEHTOB JJIEKTPUUECKHX IIeTeH;

OPUBOIUTH TMPHUMEPbl (HAXOAWTh HHPOPMAIMIO O TMPHUMEPax) MNPAKTHYECKOrO HCIOIb30BaAHUS
(¢bu3NYecKUX 3HAHUHM B IMOBCEIHEBHOM XHU3HU JUIsl oOecrieueHus Oe30MacHOCTU MPU OOpaleHHH C
npubopaMd M TEXHHUYECKHMMH YCTPONCTBAMH, COXpPAHEHHUS 30pOBbS U COONIOJCHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYXKaloIIel cpee;

OCYIIECTBIISATh MOUCK MHpopMaIuu pusndeckoro cogepxanus B IHTepHeTe, HA OCHOBE UMEIOLIUXCS
3HAHMM W MYyTEM CpPaBHEHHUS JOMOJHUTENbHBIX HCTOYHHKOB BBIACIATH WHGOpPMAIUIO, KOTOpas
SIBJIIETCS IPOTUBOPEUNBOI U MOXKET ObITh HEJJOCTOBEPHOIA;

WCIOJIb30BaTh MPHU BBIIIOJIHEHUU YYEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JUTEpPaTypy (U3HUECKOTO
CONlep>KaHusl, CIOpaBOYHBIE MaTepuajbl, pecypchl cetd VHTepHer, BiaaeTh MNpHEMAMU
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3zoBaHMs HHPOPMALIMU U3 OHOIN 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaThb COOCTBEHHBIE NMUCBMEHHBIE M KpaTKHE YCTHbIE cOOOIIeHus, 00o0mmas HH(pOpMaIHIO U3
HECKOJIbKUX HCTOYHHMKOB (DU3NYECKOTO COJIEp)KaHUs, B TOM 4HcIe IyOJIMYHO NpPEeACTaBiIATh
pe3yabTaThl MPOEKTHOM WM HCCIIEOBATENILCKON JIeATENbHOCTH, PU 3TOM I'pPaMOTHO HCIIOJIB30BaTh
M3y4YeHHBIH MOHATUIHHBIN anmapar Kypca (GU3UKH, CONPOBOXKIATh BHICTYIUIEHHE NTPE3EHTALUEH;

IpU BBIIOJTHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN (U3MUECKUX IMPOILIECCOB pPACHpPEACIATH
0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABIECHHBIMHU 3a/layaMH, CJIEIUTHh 33 BBINOJHECHHEM
IUIaHa JIEHCTBUIA U KOPPEKTHUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIA/ B JCATENbHOCTD
IpYyNIbl, BBICTpaUBaTh KOMMYHHMKATHBHOE B3aWMOJICHCTBHE, TPOSIBIISAS TOTOBHOCTh pa3pelarhb
KOH(QJIUKTBI.



K konmy oOyuyenus B 9 kJjiacce NpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTb c(HOPMUPOBAHHOCTH y OOYHAIOLIMXCS YMEHHIA:
UCTIOJNB30BAaTh TOHATHS. CHCTeMa OTCYETa, MaTepHalibHas TOYKA, TPACKTOPHs, OTHOCHUTEIBHOCTH
MEXaHMYECKOro JIBIDKCHUs, nedopmanus (yrnpyras, IUiacTU4YecKas), TPEHUE, ICHTPOCTPEMHUTEIBHOE
YCKOpEHHE, HEBECOMOCTh M TEPErpy3KH, HEHTP THKECTH, aOCOIIOTHO TBEPIOE TENO, LEHTP TSHKECTH
TBEPIIOTO TeNa, paBHOBECHE, MEXAaHWYECKHE KOJICOAHWS M BOJHBI, 3BYK, MHPPA3BYK U YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AaJIbHO30PKOCTB,
CIEKTpPhl HCIYCKAaHWS W TIOTJIOWmEHHs, anbda, OeTra- W ramMMma-u3IydeHHs, W30TONbI, sjAepHas
SHEpreTuKa,
paznuuaTh siBieHus (paBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE JIBHKCHUE, PABHOYCKOPEHHOE
NpSIMOJIMHEHHOE JBIDKEHHE, CBOOOJHOE TaJieHHe Tel, PaBHOMEPHOE JBIKEHHE IO OKPY>KHOCTH,
B3aUMOJICHCTBHE TeEJ, PCEAKTUBHOE JIBIDKEHHE, KojeOaTelibHOe JBWKEHHE (3aTyXarolume u
BBIHY)KJICHHBIC KOJICOaHMs), PE30HAHC, BOJHOBOE IIBIDKCHHE, OTPaXKCHUE 3BYKa, MPSIMOJIHHEHHOE
pacmpocTpaHeHHe, OTpPaKeHHWE M IIPEIOMJICHHE CBETa, IIOJHOE BHYTPEHHEE OTpPaKEHHE CBETa,
pasnokeHne Oeloro cBeTa B CHEKTP M CIIOKECHHE CIEKTPAIBHBIX I[BETOB, IHCIEPCHS CBETa,
€CTECTBEHHAs PAMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3JTyUEHHSI) 10 OMMCAHHIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (hU3HUYECKOe SIBICHUE;
pacro3HaBaTh MPOSIBICHUE M3YYECHHBIX (U3MUYCCKUX SIBJICHUN B OKpyXKaromeM Mupe (B TOM YHCIe
¢dbu3nveckne SBICHUS B TPUPOJE. TPWIMBHI W OTJIMBBI, JBWKeHHE IUIaHeT COHEYHOW CHCTEMBI,
PEaKTUBHOE MABIKCHHE >KUBBIX OPTaHM3MOB, BOCIPHITHE 3BYKOB J>KHBOTHBIMH, 3E€MIICTPSCCHHE,
CeliCMMYEeCKHEe BOJHBI, I[yHaMH, X0, [[BETa TeJl, ONTHYECKUE SBJICHUS B NPUPOJE, OMOIOTHYECKOE
IEUCTBHE BHIUMOTO, YJIbTPAapHOIETOBOTO M  PEHTTCHOBCKOTO M3IY4YCHHUH, €CTECTBEHHBIH
pagroakTHBHBIH (DOH, KOCMHYECKHE Jy4H, PAAMOAKTUBHOE H3IyYCHHE NPHPOIHBIX MHHEPAJIOB,
JEHCTBUE PaJHOAKTHBHBIX M3TyYCHUI HAa OPraHU3M 4eJIOBeKa), IIPU 3TOM IePEBOJHUTH MPAKTHYECKYIO
3a/1a4y B Y4eOHYIO, BBIJICISITH CYIECTBCHHBIC CBOMCTBA (MIPpU3HAKN) QU3MUECKUX SBICHUII;
OITMCHIBATh M3yYCHHBIE CBOWMCTBA Tel M (PU3MYECKUE SIBICHHS, UCIIONB3YsS (U3MYECKUE BEINYNHBI
(cpemHsist ¥ MTHOBEHHAsI CKOPOCTh Tella IIPH HEPABHOMEPHOM JIBH)KCHUH, YCKOPEHHUE, epeMelieHHe,
MyTh, yIJIOBas CKOPOCTb, CHJIa TPEHUs, CWJA YNPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO
najeHus, BeC Tela, HMIYJIbC Tella, MMIYJIbC CHJIBI, MeXaHW4yeckas pabdoTa M MOIIHOCTS,
NOTEHIMAIbHAsT JHEPrUsl Tesa, IMOMHATOrO HaJ TOBEPXHOCTHIO 3€MJIM, NOTCHUIUAIbHAS JHEPIHs
CKaTOM NPY>KUHBI, KUHETHUYECKas JHEPrHs, IOJHAs MEXaHWYeCKas HSHEprus, MEepHoJl M YacToTa
KoJeOaHWH, JUIMHA BOJIHBL, T'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IIOKa3aTellb
HPEIOMIICHUST CPEJIbl), PU OMHCAHUU MPABUIIBHO TPAKTOBAaTh (PU3UUECKUII CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, OOO3HAYECHUS W CIUHMIBI (U3MYECKUX BEIMYHMH, HAXOIUTH (OPMYIIBI, CBS3BIBAIOLINE
IaHHYI0 (U3MYECKYI0 BEIWYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpadUKH HU3YYECHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepu30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHHUS M IMPOLECCHI, UCHOJb3Ys 3aKOH COXpaHEHHUs
SHEpPIuH, 3aKOH BCEMHPHOIO TATOTEHUs], IPUHIMII CYNEpPIO3ULMHA CHJI, IPUHIUI OTHOCUTEIbHOCTU
I"anunest, 3axoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHbBI OTPAXKEHHUS U IPEIIOMIICHHSI CBETa,
3aKOHBl COXPAHEHMs 3apsJIOBOIO M MAacCOBOIO YHUCEN MpPH SJAEPHBIX PEeaKIMAX, IpU 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTHYECKOE BhIPAXKEHUE;
OOBSICHATh (PU3UUECKUE TMPOIECChl M CBOMCTBA TeJ, B TOM 4YHCIE WU B KOHTEKCTE€ CHUTyalui
MIPAKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BbIABIATH INPUUYMHHO-CICACTBEHHBIE CBSA3M, CTPOUTH
00BbsICHEeHUE U3 2—3 JOIMYECKHX I1aroB ¢ ONMOPOi Ha 2—3 U3YUYEHHBIX CBOWCTBA (PU3MUECKUX SBICHUH,
($u3NYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;



pemiath pacu€THbie 331aud (ONMHMpArONIMecss Ha CUCTeMY U3 2—3 ypaBHCHHUH), HCIONb3Ys 3aKOHBI U
(bOpMy.HBI, CBA3BIBAIOIIHNC (bI/ISI/I‘IeCKI/Ie BCJIIMYMHBI. HA OCHOBC aHaJIM3a YCJI0BUA 3aa4d 3allHMCbIBATh
KpaTKO€ YyCJIOBUC, BBIABIIATH HCAOCTAOIIUC WU HM30BITOYHbBIE JaHHBIC, BBI6I/IpaTB 3aKOHBI U q)OpMy.HBI,
HCO6XOI[I/IMBIG IJid pCUICHUs, HNPOBOAUTH paC‘-IéTBI U OLCHUBATH PCAIUCTHUYHOCTH IIOJYYCHHOI'O
3HaYeHUS (PU3MUYECKON BEINIHMHEI,

pacrio3HaBaTb HpO6JIeMI>I, KOTOPBIC MOKHO PCHIMTL HPH IMOMOIIH (bHBI/I'—IeCKI/IX MCTOHOB, HCIIOJIb3Ys
OIMMMCAHUC HMCCICAOBAHUA, BBIACIIATH IMPOBEPACMOC MPCAIOIOKCHUEC, OLICHHUBATL IIPABUIBHOCTD
nopsiika mpoBCACHHA UCCICIOBAHUSA, ACJIAaTh BbIBOJbI, HHTCPHIPCTUPOBATE PE3YJILTATHI Ha6JHOI[CHHfI u
OIIBITOB;

MPOBOJUTH ONBITHI MO0 HAOMIOJCHUIO (PU3NYECKUX SBICHUN WM (PU3NUECKUX CBOMCTB Tel (M3ydeHHe
BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHsS OJHEPIWH, 3aBHCHMOCTb TIepHOJa KoJIeOaHHi
NIPY>KUHHOT'O MasATHUKA OT MACChl I'py3a U >KECTKOCTU IPYKUHBI U HE3aBUCUMOCTH OT aMIUIMTYJbI
MaJIbIX KOJIeOaHWH, MPSMOJIMHEWHOE PacIpOCTPAaHEHUE CBETA, Pa3NIoKeHHE Oeloro cBeTa B CIIEKTD,
U3y4YeHHE CBOMCTB M300pa)k€HHs B IUIOCKOM 3€pKaje M CBOWMCTB M300pakeHUs TIpeAMeTa B
coOuparoliei JIMH3e, HaOI0ICHHE CIUTONIHBIX U JITHEHYAThIX CIIEKTPOB M3Y4EHHS): CAMOCTOSTEILHO
coOMpaTh yCTaHOBKY W3 H30BITOYHOTO HaOopa OOOpYAOBaHUS, OIMCHIBATH XOJ OIBITa W €ro
pe3ynbTaThl, GOpPMYITHPOBATH BHIBOIH;

MPOBOJUTH TPH HEOOXOIUMOCTH CEPHIO TPSAMBIX HM3MEpPEHH, OMpeeNss CpelHee 3HAYCHHE
u3MepseMoil BernurHbI ((POKYCHOE pacCTOsSHUE COOMPAIOIIEH JIMH3bI), 000CHOBBIBATH BBIOOD CHOCO0A
u3MepeHus (M3MEpUTEIHLHOTO PUoopa);

NPOBOANTH HCCIEJOBAaHHE 3aBUCHMOCTEH (DM3NYECKMX BEIWYMH C HCIIOJIH30BAaHHEM MPAMBIX
U3MEpCHUI (3aBHCUMOCTh IIYTH OT BPEMEHHM HPU PABHOYCKOPEHHOM JBIDKCHHH O€3 HavalbHOM
CKOpOCTH, Tepuoja KojeOaHWi MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH yTJia
OTPaXCHUS CBeTa OT yrila MaJCHUS W yIVIa TPEJOMICHUS OT YyIJla TajeHHs). IUIAHUPOBAThH
UCCIIEJOBAaHUE, CAMOCTOSITEIBHO COOMpAaTh YCTAaHOBKY, (UKCHpOBATh pe3yNbTaThl IOITYyYCHHOU
3aBUCHMOCTH (PM3MYECKUX BEIMYMH B BUJE TAaOMHMIl M IpadUKOB, JeiaTh BBIBOJBI IO pe3yjbTaTaM
UCCIICIOBAHMUS;

HPOBOJUTH KOCBEHHBIC M3MEPEHHs (PM3UYECKHUX BEIMYHMH (CpeIHssl CKOPOCTh U YCKOPEHHUE Tela IpH
PaBHOYCKOPEHHOM JBHKEHUH, YCKOPEHHE CBOOOIHOTO Ma/IeHHs, )KECTKOCTh NPYKUHBI, KO3(dummeHTt
TPEHUsI CKOJNBKCHMS, MeXaHW4yeckas paboTa M MOIIHOCTh, YAcTOTa M IEpPHOJ KoJeOaHWi
MaTeMaTu4eckoro W TMPYXXUHHOTO MAasTHHKOB, ONTHYECKas CHJIA COOMpAroImied  JIMH3BI,
paaMOaKTHBHBIA (DOH): IUIAHUPOBATh HM3MEPEHHUs, COOUpATh HSKCICPUMEHTAIBHYI) YCTAHOBKY U
BBITIOJTHATD W3MEPEHHs, CIenys NPEAJOKEHHOW HHCTPYKIWMHU, BBIYMCIATH 3HAYCHUE BEIMYUHBI U
aHAIM3UPOBATH MOJTYYECHHBIE PE3YNIbTAThI C YUETOM 3aJaHHOM MOTPEITHOCTH H3MEPEHUH;

COOJIIOIaTh MPaBUIIa TEXHUKU 0€30IIaCHOCTH MPH paboTe ¢ 1abopaTopHBIM 000pyI0BaHHEM,;
pa3nuyaTh OCHOBHBIE MPU3HAKU U3YyUEHHBIX (PU3MUYECKUX MOJIEJIEH: MaTepuaibHas TOUKa, aOCOJIIOTHO
TBEPJIOE TeNo, TOYEYHBIH HCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IJaHETapHas MOJeIb aToMa,
HYKJIOHHAsl MOJI€JIb @aTOMHOTO Si/pa;

XapaKTepu30BaTh MPUHIIMIIBI JeHCTBUSA N3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOIl Ha
UX OmMcaHus (B TOM 4YHMCIE. CIHIOMETP, MaTYUKH MOJOKCHHUS, PACCTOSHHS M YCKOPCHUs, pakeTa,
9XO0JIOT, OYKHM, MEpPHUCKOI, (oToanmapar, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKOI, IO3UMETpP, KaMmepa
BunbcoHa), ucmonb3ys 3HaHMS O CBOMCTBaX (M3MYECKHUX SIBJICHUI M HEOOXOMUMbIE (hU3NYECKUEe
3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMBI U CXEMAaTUYHbIE PUCYHKU U3YUEHHBIX TEXHUUECKUX YCTPOUCTB, U3MEPUTEIbHBIX
npUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPU PELICHUH Y4eOHO-TIPAKTHUYECKHX 3a]ad, ONTHYECKHE
CXEMBI Il HOCTPOCHUS N300paKEHHUH B TNIOCKOM 3epKajie U cOOMparoliel J1H3e;



NPUBOANWTH TPUMEphbl (HAXOIUTh HHGPOPMALMIO O TPUMEpPax) MPAKTHUYECKOTO HCIOIb30BAHUS
(Gu3MYECKUX 3HAHWIA B TOBCEIHEBHOHN KU3HU UIsl oOecriedeHus Oe30MacHOCTH MPU OOpaICHUH C
npubopaMu M TEXHHUYECKHMMH YCTPOHCTBAMH, COXpPAHEHHUS 370POBbS U COONIOJCHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH CpeJie;

OCYIIECTBIISATh TOHWCK WH(pOpMAIUU (U3NYECKOro coaepxkanus B HHTepHETE, CcaMOCTOATEIHHO
dbopMyJIHpysI TIOMCKOBBIM 3allpoc, HAXOAWUTh IIYTH OIPEACICHUS JOCTOBEPHOCTH TIOTYyYSCHHOU
nH(OpMAIIMK HA OCHOBE UMCIOIIMXCS 3HAHUH ¥ JIOTIOTHATEILHBIX UICTOYHHKOB,;

WCIIOJIb30BATh TPU BBIMTOJIHEHUU YYCOHBIX 3aJIaHUN HAYYHO-TIOMYJISIPHYIO JUTEPATypy (U3HUECKOTO
colep)KaHMs, CIpPAaBOYHBIE MaTepHalibl, pecypchl cetu HWHTepHeT, Biaaerb mnpuémMamu
KOHCITIEKTUPOBAHUS TEKCTa, IpeodpazoBaHus HHGOPMAIIMHU U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co371aBaTh COOCTBEHHBIE TMCEMEHHBIEC M YCTHBIE COOOIICHHS Ha OCHOBE MH(OpPMAIIMU U3 HECKOIBKUX
HMCTOYHUKOB (PU3NYECKOTO COJEPKaHMs, MYOJIMYHO TMPEACTABIATh PE3YJbTaThl MPOCKTHOW WIH
HCCIIEIOBATENILCKOW JEATEIbHOCTH, MPHU 3TOM T'PAMOTHO HCMOJb30BAaTh W3YyYEHHBIN MOHSITUWHBINA
anmapaT HM3y4aeMoro paszena (U3MKH M COIMNPOBOXKIATh BBICTYIUICHHE MPE3CHTAMEH ¢ y4ETOM
0COOEHHOCTEN ayJUTOPHH CBEPCTHUKOB.
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