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MNOSACHUTEJIBHASA 3AITUCKA

[Tporpamma mo (hu3uke Ha ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUs COCTABJIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHUIl K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YypOBHE OCHOBHOM
oOpa3oBarenpHO mporpamMmsbl, mpenctaBieHHbix B DPI'OC 00O, a Takke ¢ yd€ToMm
¢benepanbHOil paboueil mporpammbl BocnuTaHuss W KoHLenuuu mnpenoaaBaHusi ydeOHOro
npeamera «®Pusukay. CopepkaHue MPOrpaMMBbl MO (PHU3UKE HAMpPaBIEHO HA (OPMHPOBAHUE
€CTECTBEHHOHAY4YHOM I'paMOTHOCTH OOYYalOIUXCAd M OpPraHU3aLUI0 U3ydyeHHMs (U3MKH Ha
NesITeIbHOCTHON ocHOBe. B mporpamMe mo (u3MKe YYHUTBHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanusanuu TpedboBanuit PI'OC OOO Kk MmIaHUPYEeMBIM JUYHOCTHBIM |
METANpPEeIMETHBIM pe3yibTaTaM OOYy4YeHMs, a TaKK€ MEXKIIPEIMETHbIE CBS3M ECTECTBEHHO-
Hay4HbIX y4eOHBIX IPEAMETOB HAa YPOBHE OCHOBHOT'O 001IEro 00pa3oBaHusl.

[TIporpamMa 1o (¢u3MKe YCTaHABIMBAET pacHperesicHHe y4yeOHOro MaTepualia 1o rojam
oOyyeHus (10 Kjaccam), MpeularaeT HPUMEPHYIO IIOCIEJOBATENbHOCTh W3Y4YEHUS TeEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHA NPEIMETHOTO COJIEp)KaHHA U Y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJarOIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOINYECKOH ITOMOIIH YUUTEIIO B
COo3J1laHUM paboueil mporpamMmsbl 10 y4eOHOMY IIPEIMETY.

dusnka sBIAETCS CUCTEMOOOPA3YIOUIMM Ul €CTECTBEHHOHAYUYHBIX Y4E€OHBIX IMPEIMETOB,
MOCKOJIBKY (PM3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOIIECCOB M SIBJICHUH, N3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHomuell M (u3NYecKoi reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO
KapTHHY MHpa, NPEJOCTaBIIsIeT HauOojee sCHbIe O00paslbl NMPUMEHEHHS HAaydHOTO METOoZa
MIO3HAHUs, TO €CTh CII0CO0a MOSyYeHUs JOCTOBEPHBIX 3HAHUM O MUpeE.

Opnna w3 THaBHBIX 33734 (u3myeckoro oOpa3oBaHMsI B CTPYKType 0OIIero odpa3oBaHUs
COCTOUT B (hOPMUPOBAHMM €CTECTBEHHOHAyYHOM TIpPaMOTHOCTH M MHTEpeca K HayKe Yy
00yJaromuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE NpPEANONaracT OBJIAJACHUE CIEAYIOIUMHI
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

HAY4YHO OOBSCHSTDH SBJICHUS,

OLICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

MHTEPIPETUPOBATh JAHHBIE M HCIIOJIb30BATh HAay4HbIE JI0KA3aTEIbCTBA JUISl TOITY4YECHHUS
BBIBOJIOBY.

[lenn wu3yuyeHuss (UMK Ha YPOBHE OCHOBHOIO 0OOIIero oOpa3oBaHMs OIpeNeeHbl B
Konnenuuu npenogaBanus yuebHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX OpraHU3alUsaX
Poccuiickoit ®enepanuu, peaau3yrolMX OCHOBHBIE O00II€00pa3oBaTeNbHbIE ITPOrPaMMBI,
yTBepkaEHHON pemienneM Komnernn MununcrtepctBa npocsewieHusi Poccuiickonn denepannn
(mpotoko:n ot 3 gexadps 2019 r. Ne [1K4BH).

Llenu usydyenus pu3uKu:

NpUOOpeTeHNne MHTEpeca U CTPEMIIEHUsI OO0y4aroluuxcs K HAy4YHOMY HU3YUYEHHUIO MPUPOJBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEJICTaBICHMM O HAaydHOM METOA€ TIO3HaHui U  (OpMUPOBaHUE
HCCIIEI0BATENLCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SIBIICHUSM;

dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa HM3y4yeHUS OCHOB CTPOEHUs
MaTepuH U (QyHJaMEHTAIbHBIX 3aKOHOB (DU3UKU;

¢dbopMupoOBaHUE MPEACTaBIECHUN O POIN (DU3UKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABICHUA O BO3MOXHBIX cdepax Oyaymeid mnpodeccuoHanbHON
NeSTeNbHOCTH, CBS3aHHOW ¢ (U3MKOHM, IMOArOTOBKAa K JAajbHeWIIeMy OOy4YeHHIO B 3TOM
HaIpaBJICHUU.

JlocTiwkeHne 3THX Iefed mporpaMmbl MO (HU3MKE HAa YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHus 00€CIIeYnBaACTCS PEIICHUEM CIISAYIOIINX 3a/1a4:

npuoOpeTeHne 3HaHUN O JUCKPETHOM CTPOCHHHU BEILECTBA, O MEXAaHMYECKHX, TEIJIOBBIX,

2



QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBBIX SABJICHUAX,

NpHOOpEeTEeHNE YMEHUN ONMUCHIBATH M OOBSICHITH (PU3NUYCCKUE SBICHUS C MCIOJIB30BaHUEM
MOJIyYE€HHBIX 3HAHUM;

OCBOCHHME METOJOB PpEUICHHs MPOCTEHIINX pacy€THBIX 3aJa4 C  HCIOJIb30BaHHEM
(bu3nyecKux MoJeNel, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUIN HaOII0JaTh MPUPOAHBIC SIBICHUS W BBINOJHSITH OMbBITHI, JIaOOpaTOpHBIE
paboThI U SKCIIEPUMEHTAIbHBIE UCCIIE0BAHNUS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX TPUOOPOB;

ocBoeHHE MPUEMOB paboOThl ¢ wHHPOpMAIMEe (U3UYECKOTO COJCPIKAHUS, BKIFOYAS
MH(OPMALIUIO O COBPEMEHHBIX TOCTHXKEHHSIX (U3UKHU, aHATU3 M KPUTHUYECKOE OIICHHBAHHE
uH(pOpMAIINH;

3HaKOMCTBO €O cdepamMu MpodecCHOHATBHON JESTENbHOCTH, CBSI3aHHBIMU C (U3HUKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JTIOCTH)KCHUSX (QU3NUECKON HAYKH.

Ha wusyuenue ¢usukm (0a30BBI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETro OOpa30BaHHs
orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B Henenio).

[Ipenyaraemserii B mporpaMMe 1o ¢Gpu3uKe nepeueHb J1abopaTOPHBIX PadOT M ONBITOB HOCUT
PEKOMEHAATENbHBIA XapaKTep, YYUTENb JENacT BBHIOOP MPOBEACHUS JIA0OPATOPHBIX padboOT U
OTIBITOB C YUETOM MHJMBUYaIbHBIX OCOOCHHOCTEH 00YJarOIIUXCs, CIIUCKA KCIIEPUMEHTAIBHBIX
3aJlaHu, peaIaraéMbiX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa Mo (hU3HKE.

COJAEPKAHUE OBYYEHUA

7 KIIACC Pa3jen 1. ®u3uka u eé posib B NO3HAHUHM OKPY’KAI0IIero Mupa

®usuka — Hayka o npupoze. SBneHus npupoipl. OU3NUECKHUe SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenUUUHBL. V3Mepenue Qusnyeckux BenuyuH. Dusnueckue MNpUOOPHI.
[TorpemHocTs n3MepeHuit MexayHapoiHas cucteMa eJuHULL.

Kak ¢u3uka m Jgpyrue ecrecTBEHHbIE HAyKH H3Yy4aloT HpuUpoly. EcrecTBeHHOHay4HbIN
METOJ TO3HaHMs: HaOIIOJCHHE, IIOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIJBM)KEHUE THUIIOTES,
SKCIIEPUMEHT 110 TIPOBEPKE THUIOTE3, OObsICHEHHE HaOmonaeMoro sBieHus. OmnucaHue
(U3NYECKUX SIBICHUH C IOMOIIBIO MOJIETEH.

Jlemoncmpayuu

MexaHnueckue, TEII0BbIE, AEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

duznyeckue MpuoOOpsl U MpoUeaAypa NPSIMbIX U3MEPEHUN aHAJOTOBBIM M LIU(PPOBBIM
puOOpOM.

Jlabopamopuvie pabomubl u onvimol

OmnpeneneHue LEHbI JEJIEHUS IIKaJbl U3MEPUTEIBHOTO npubdopa. MizmMepenue paccTosHuil.
N3mepenne 00bEMa sxuaKocTH U TBEPOTO Tenna. OnpeneneHrne pa3MepoB MaIbIX TEl.

WN3mepenne TemmepaTypsl Ipd IIOMOIIM JKUIAKOCTHOIO TEPMOMETpAa M JaTdyuKa
TEMIIEPATyPBI.

IIpoBenenne wuccienoBaHUs IO IPOBEPKE THUIOTE3bl: JaIbHOCTh IIOJETA IIAPHKA,
MYIIEHHOTO0 TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznen 2. [lepBoHayaibHbIe CBEIEHNUS O CTPOEHHH BelllecTBa

Crpoenue BemecTBa: aTroOMbl M MOJEKYJIbl, HMX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JVICKPETHOE CTPOEHUE BEIIECTBA.

JBmxenue yactull BemecTBa. CBA3b CKOPOCTHM JABMIKEHHMS YacTHI[ C TEMIIEpATypoil.
BbpoyHoBckoe nBmwxenue, auddysus. BzaumoneicTBue uacTHIl BeIIECTBAa: MPHUTHKECHHE U
OTTAJIKUBAHUE.

ArperaTHple  COCTOSIHMSL ~ BEIIECTBA: CTPOEHME Ta30B, IKUAKOCTEH U TBEPIBIX
(kpucTayunueckux) Tena. B3aumocBs3p MeXAy CBOWCTBaMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX ATOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHMA
BOJIBL.

Llemoncmpayuu



Hab6nronenue 6poyHoBckoro nprkenus. Hadmonenue nuddysnun.

Habmionenue sBieHUd, OOBACHAIOMIMXCS MPUTSHDKEHUEM WM OTTAJIKMBAaHUEM YacTHIL
BEILIECTBA.

Jlabopamopmvie pabomvl u onvimol

Onenka quamerpa aToMa METOJOM PsoB (¢ ucmoib3oBaHueM ¢oTorpaduii). OnbITe MO
HAOJIOACHUIO TEIJIOBOTO paclMpeHus Ta3oB. ONbITbl MO0 OOHAPYKEHHWIO JEHCTBHUA CHII
MOJIEKYJIIPHOTO TPUTSKEHUS.

Pa3nen 3. /IBH:KeHHe ¥ B3aMMOAelCTBHE TeJl

Mexanunueckoe 1BukeHue. PaBHOMepHOE U HepaBHOMEpHOE ABMKeHHE. CkopocTh. CpenHss
CKOPOCTb IIpY HEPABHOMEPHOM JIBUKEHHUU. PacuéT myTu v BpeMeHHU JIBH>KEHHUSL.

SlBnenve wuHepnuu. 3akoH HHepuUH. B3auMopeiicTBME Ten Kak MNpPUYUHA HU3MEHEHUS
CKOpPOCTH JBWKEHHUs Tel. Macca kak Mepa uHepTHocTH Tena. I[lnotHocts BemectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHHUIIE 00BEMA BEIIECTBA.

Cwia kak XapakTepucTtuka B3aumojenctBus Ten. Cuna ynpyroctu M 3akoH ['yka.
N3mepenue cuibl ¢ NMOMOIIBIO JAMHAMOMETpA. fIBleHHME TArOTeHUs M cuia TskecTH. Cuia
TSDKECTU Ha JApyrux Iutanerax. Bec tema. HeBecomocTh. CrnokeHue Cuil, HaIlpaBIEHHBIX IO
oJlHOI npsimoil. PaBHozelcTBYtomas cui. Cuna TpeHus. TpeHre CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B npupoie U TEXHUKE.

Jlemoncmpayuu

Habmroienne MexaHu4eckoro IBMKEHHsI Tena. M3MepeHue CKOpPOCTH MPSIMOJMHEHHOTO
nBkeHus. HaOmronenwe sBieHust wHepuuu. HaOmioneHne W3MEHEHUS CKOPOCTH —IIPH
B3auMozeiictBun Ten. CpaBHeHMe Macc 10 B3auMmojaeucTBuio Ten. CrokeHwe —Ccui,
HAIIpaBJICHHBIX 110 OJTHON MPSMOU.

Jlabopamophvie pabomvl u onvimol

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBHKEHHMS (LIapuKa B KHJIKOCTH, MOJEIU
AIEKTPUUYECKOTO aBTOMOOMIIA U TaK JIajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJbKEeHHs OpyCKa WM IIapHUKa M0 HAaKJIOHHOM
IIJIOCKOCTH.

Omnpenenenne IIOTHOCTU TBEPAOTO TENA.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbKeHus (Aegopmaim) npy>KuHbl OT
MIPUIIOKEHHOM CHIIBI.

OMBITBI, TEMOHCTPUPYIONTUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca Teja U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, *KHAKOCTEl 1 ra3oB

JaBnenne. CriocoObl yMEHbILIEHUSI U YBEIMYEHU JaBieHud. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00bEMa, Temnepatypsl. [lepenava naBneHust TBEPABIMU TelaMU, KUAKOCTIMU
u razamu. 3akoH [lackans. IlHeBMaTnueckue MamMHbI. 3aBUCUMOCTbH JaBJIEHUS KHUJIKOCTH OT
ryounbl.  [uapocratmueckuii  mapagokc. CooOmarommecs cocyabl.  [uwapaBianueckue
MEXaHU3MBI.

AtMochepa 3emsin u arMmocdepHoe AaBieHue. [IpHUuUMHBI CyIIECTBOBAHHS BO3AYIIHOMN
obonoukn 3emmu. Omeir Toppuuennu. U3mepeHue arMocepHOro AaBlieHUS. 3aBUCUMOCTH
aTMoc(epHOro JaBlIeHHs OT BBICOTHI HaJl YpoBHeM Mops. [lpubopsl ans wu3MepeHus
atMocepHoro maBieHus. JlelicTBUe KHJIKOCTH M Ta3a Ha MOTPYXKEHHOE B HHUX TelO.
BrrrankuBatorias (apxumesnioBa) cuia. 3akon Apxumena. [InaBanue ten. BozmyxomnnaBanue.

Jlemoncmpayuu

3aBUCHMMOCTH JIaBJICHHs Taza OoT TemrepaTyphl. [lepenava maBiaeHUs KHIKOCTHIO M Ta30M.
CooOmarommuecss cocynsl. [mapaBnuueckuid mpecc. [lposBienue aeicTBusi aTrMochepHOTro
JTaBJICHHUS.

3aBUCHMOCTh BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH Tela U TUIOTHOCTU
KHUKOCTH.

PaBeHCTBO BBITANKUBAIOILIEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.



VYcnoBue naBaHus TeN: IJIABaHWE WIIM MOTPYKEHHUE TEJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IIJIOTHOCTEH Tela U JKUJKOCTH.

Jlabopamopmvie pabomvl u onvimol

HccnenoBanue 3aBUCHMOCTH Beca Tella B BoJie OT 00bEMa NOrpyKEHHON B KUJIKOCTh YacTH
Tena.

Omnpenenenne BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TENO, NOIPYKEHHOE B KUAKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKHUBAKOUIEH CHUJIbI, JEHCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT
MaccChl Tela.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOLLIEH CUJIbL, JEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUJIKOCTb YaCTH TeJa M OT IJIOTHOCTH KUJKOCTH.

KoHcTpynpoBanne apeoMerpa WM KOHCTPYMPOBAHHME JIOJAKM U  OINpeAesieHHe €€
IpPy30I0AbEMHOCTH.

Pa3zgea 5. PaGoTa u MOIIHOCTDH. DHEpPrus

Mexanundeckas padora. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBmiio paBHOBECHs phlyara.
[IpumeHeHue mpaBuia paBHOBECUS pbluara K OlOKy. «3osoToe mnpaBuwiio» MmexaHuku. KITJI
IIPOCTBIX MEXaHU3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanuyeckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpanieHue oHoOro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomobl u onvimol

Onpenenenue paboThl CHIIBI TPEHUS IIPU PABHOMEPHOM JIBUIKEHUU Te€Ja [0 TOPU30HTAIbHON
noBepxHocTu. VMccnenoBanue ycinoBuil paBHOBECHS pblyara.

N3mepenne KIIJ[ HakiIOHHOM IOcKOCTH. M3yyeHue 3aKOHa COXpaHEHUS MEXAHMYECKOU
SHEpPTrUHu.
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Pa3nen 6. TenJioBblie siBJIEHUSI

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHOKUHETHYECKON TEOpHH CTpOEHHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKYJ. ONbIThI, MOATBEPK/IAIOIINE OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON TEOPHH.

Monenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUM BelecTBa. Kpucrannuueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ira30B, JKUIKOCTEH M TBEPBIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHOKMHETHYECKON Teopun. (CmauyMBaHME W KanWUIIpHbIE siBIIeHUs. TemioBoe
pacuIMpeHue u cxxaTue.

Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBHKEHUSI YacCTHII.
Buytpennss osHeprus. CrocoObl HW3MEHEHHMs] BHYTPEHHEW OHEpPruM: TeIionepenada M
coBeplieHre padoTel. Bupl Temnonepeaaun: TEIONPOBOIHOCTh, KOHBEKIIUS, U3TyYEHHE.

KonuyectBo TemnoTel. YienbHas TEIUIOEMKOCTh BeEIIEeCTBAa. TeMI0O00OMEH W TEIJIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO Oananca. [lnaBrenue M oTBepleBaHHE KPUCTATUYECKUX
BEIIECTB. YenbHas TeruioTa TuiaBieHus. [lapooOpa3zoBanue u KoHaeHcarus. Mcmapenwue.
Kunenne. YnenpHas Teruiota mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KUNEHHUS OT
aTMOC(EepHOTO JTaBJICHHS.

BnaxnocTs Bo3nyxa.

OHeprus TOIUINBA. Y IeIbHAs TEIIOTA CTOPaHUSI.

[Tpuamuner  pabotel TeroBbix apurateneid KIIJ[ TtemmoBoro nBuratens. TerioBbie
JIBUTATEIIN U 3alATA OKPYKAOIIEH CPEeabI.

3aKOH COXpaHEHUs U MPEBPALIEHUS] SHEPTUH B TEIJIOBBIX MPOLIECCAX.

Jlemoncmpayuu



Hab6nronenue O6poyHoBckoro aswkenus. Habmonenune nuddysun. Habmronenue sBieHMi
CMauYMBaHUA U KaMWJUIAPHBIX sBICHUA. Habmo1eHue TermmoBoro pacmpeHust Te.

W3meHenne naBieHUsl rasa NMpud HM3MEHEHMH OOBEMAa M HAarpeBaHWW WM OXJIAXKICHHUH.
[IpaBuna uzMepeHus TemrepaTypsl. Buapl Temionepeaadn.

OxutaxieHne Tpu CoBepIIeHnH padoTel. HarpeBanue npu coBepiieHHH pabOThl BHEIIHUMU
cunamu. CpaBHEHHE TEIUIOEMKOCTEH pa3audHbIX BenlecTB. Habmonenune kunenus. HabmroaeHue
MTOCTOSIHCTBA TEMIIEPATYPHI MPH TIJIABICHUH.

Mogenu TENI0OBbIX IBUTAaTENIEH.

Jlabopamopmvie pabomvl u onvimol

OneITEl 110 OOHAPYKCHHWIO JEHCTBUS CHJI MOJEKYJISPHOTO TpHUTsDKeHUs. OIBITHL 10
BBIpAIIMBAHUIO KPUCTAJIOB MOBAPEHHON COJIM WM caxapa. OMBITHI 110 HAOIIOJECHUIO TETUIOBOTO
pacuIMpeHus Ta30B, KUJIKOCTeW U TBEPABIX Teda. OmpenencHue AaBiICHUS BO3JyXa B OalyioHe
HITPHIIA.

OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBIICHUS BO3/IyXa OT €ro 00bEMa M HarpeBaHUs
WM OXJIQXKIEHUS.

[IpoBepka THMOTE3bl JMHEHHOW 3aBUCHMOCTH JUIMHBI ~ CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.

HaGnronenvne u3MeHeHUs BHYTPEHHEW JHEPruu Teja B pe3yibTaTe TEIUIoNnepeayn Hu
paboTHI BHEITHUX CHIL.

HccenoBanue sIBICHUS TEIUIOOOMEHA MTPU CMEIITUBAHUY XOJIOHOW U TOPSIYe BOJIBI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEMJIO0OOMEHE C HarpeThiM
METaJUTMYECKUM ITUIHHAPOM.

Omnpenenenue yneiabHOW TEIIOEMKOCTH BelecTBa. lcciemoBaHue mpoliecca HCIapeHus.
OrmpeneneHne OTHOCUTENBHOM BIAXKHOCTH Bo3nyxa. OrmpeneneHue yAeTbHON  TEIIOThI
IUIaBJIECHHA JIbIA.

Pa3nen 7. DinekTpryecKkue U MATHUTHbIE SIBJICHUS

OnekTpuzanus Tel. J[Ba poaa 3JIeKTpUUecKuX 3apsaioB. B3anmoenicTBre 3apsoKeHHBIX TEIT.
3akoH KynoHa (3aBHCUMOCTb CHJIbI B3aUMOJICHCTBHS 3apsHKEHHBIX TENl OT BEIMYUHBI 3apsiIoB U
PACCTOSTHUS MEXKy TeJIaMu).

Onektpuueckoe mnone. Hanpssk€HHOCTh 3nexkTpuueckoro nosd. [lpuHnun cynepno3uuuu
ANEKTPUUYECKHUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsaoB. DNEMEHTapHbIA »iekTpuueckuil 3apsg. CTpoeHue
atoma. [IpoBOHUKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsija.

ONEKTPUUYECKUI TOK. YCIOBUSA CYIIECTBOBAHMS DJEKTPUUYECKOTO TOKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUSI AJIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKHUM TOK B KUJIKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuna TokKa. OJnektpuyeckoe HampspkeHue. ConpoTHUBIIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHUBICHHE BemiecTBa. 3akoH OMa I ydacTKa IEnu.
[TocnenoBarensHOE U MapaICIbHOE COSAMHEHUE TIPOBOTHUKOB.

PaboTta 1 MOIIHOCTE AeKTpUYecKoro Toka. 3akoH Jxoyns—JIeHna. DnekTpudeckue enu u
MOTpeOUTENH IIEKTPUIECKON dHEeprun B ObITy. KOopoTKkoe 3aMbIkaHue.

[TocTossHHBIC MarHUTEL. B3auMOIENCTBHE MNOCTOSHHBIX MArHUTOB. MarHuTHOE IIOJIE.
MaruauTHO€ noJie 3eMJIM 1 €ro 3Ha4YeHHe 1 )KU3HU Ha 3emie. OnbIT Dpcerena.

MarnutHoe TmOJNe 3JIeKTpUuecKoro Toka. I[IpuMeHeHHe 53JIeKTPOMarHUTOB B TEXHHKE.
JlelicTBUE€ MarHUTHOIO MOJISI HA MPOBOJHHUK C TOKOM. DJEKTPOJBHUIATE]Ib MOCTOSHHOTO TOKA.
Hcnonbs3oBanue 37€KTpoIBUraTeIel B TEXHUUECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OmnbiTel  Dapanes. fBneHue  dJIeKTpoMarHuTHOW  wHAYKUuMH. I[IpaBmwiio  JleHma.
Onekrporerepatop. CrocoObl MONYYEHHUs JIEKTPUUECKON DJHEPruu. ODIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUH.

Jlemoncmpayuu



Onexrpusanus Teil. JlBa poaa dJIEKTPUYECKHUX 3apsaA0B U B3aUMOJICHCTBUE 3apSHKCHHBIX TEIl.
YCTpoiCTBO M JIEHCTBUE AIEKTPOCKONA. IDJIEKTPOCTATUYECKAs MHIYKIUSA. 3aKOH COXPaHEHHUS
NEKTPUYECKUX 3apsAnoB. IIpoBOINHHMKM M IUANEKTpUKH. MOIEIMPOBAHWE CHJIOBBIX JIMHUUI
ANEKTPUYECKOTO 1oJIsl. ICTOUHMKH ITOCTOSIHHOTO TOKA.

JlecTBUS 2IEKTPUUECKOT0 TOKA. DIEKTPUUECKUN TOK B KHUAKOCTHU. ["a30BbIi paspsi.

W3mepenne cuibl TOKa ammepMerpoM. M3mepeHue 3IeKTpUYECKOro HampsKeHHs
BOJILTMETPOM. PeocTar M MarasuH CONpOTHBIICHUH. B3anMonelicTBHe NOCTOSIHHBIX MArHUTOB.
MonenrpoBaHue HEBO3MOXKHOCTU pa3JIENeHUs MOJI0COB MarHuTa. MoieaupoBaHue MarHUTHBIX
I10JIEH MOCTOSTHHBIX MarHuToB. ONbIT JpcTeaa.

MarnuTtHoe moJie TOKa. DIEeKTpOMarHuT. JlelicTBME MarHUTHOTO MOJisi Ha MPOBOJHUK C
TOKOM. OJIEKTPOJBMIaTeNIb IIOCTOSHHOIO ToKa. McciaenoBanue SBICHMS 3JIE€KTPOMAarHUTHON
UHIYKIHH.

Onpiter @apages. 3aBUCMMOCTb HAIPaBICHHUS HHAYKLIHOHHOIO TOKAa OT YCIOBHH €ro
BO3HHUKHOBEHHUS. DJIEKTPOreHEpaTOp MOCTOSIHHOTO TOKA.

Jlabopamopmvie pabomvl u onvimol

OnpITbl 10 HAOJIOJNEHUIO DJEKTPU3ALUU Tel HHAYKUWEH M IpU COINPUKOCHOBEHUHU.
HccnenoBanue NeHCTBUS AJIEKTPUYECKOTO IOJISI HA NPOBOAHMKM M JudiekTpuku. COopka u
IIpOBEpKa pabOThl AIEKTPHUUECKON 1IeMU TOCTOSIHHOrO TOKa. M3MepeHue u peryaupoBaHue CHIIbI
ToKa. M3MmepeHue u peryiaupoBaHue HanpspkeHus. McecnenoBaHue 3aBUCHMOCTH CHJIBI TOKA,
UIYUIETO Yepe3 Pe3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUECKOTO CONPOTUBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIH MOIIEPEYHOr0 CEYEHHs U MaTepuala.

[TpoBepka mpaBuiIa CIIOKEHUsI HaNpsHKEHUH HpPHU IOCIEI0BAaTEIbHOM COEIMHEHUHU JBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH NapaJIJIeIbHOM COEAMHEHUN PE3UCTOPOB.

Onpenenenue paboOThI AIEKTPUYECKOIO TOKA, UIYLIETO Yepe3 PE3UCTOpP.

Onpenenenne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIIENIEMOI Ha pe3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, WAYIIETO 4YEpe3 JaMIIOYKy, OT HAIpsDKEHUS Ha
HEN.

Omnpenenenne KI1/] narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSTHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO MOJIs TOCTOSIHHBIX MarHUTOB IIPU UX OObEIUHEHUH U pa3e/ICHUU.

HccnenoBanue J€HCTBUS 2JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTbh CHJIBI B3aWMOJEWCTBUS KAaTYyIIKU C TOKOM U
Mar"ura oT CHJIbl TOKA U HAIpaBJICHMS TOKA B KaTYyLIKE.

W3ydeHue aeicTBUSI MAarHUTHOTO MOJIS HA IIPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue paboTbl 3JeKTPOIBUTATEINS.

N3mepenne KII/] anmexkTpoaBUraTenbHOM YCTAHOBKH.

OneITbl 1O  MCCIEAOBAHUIO SIBJICHMS DJIEKTPOMATHUTHOW WHIYKIMM: HCCIEAOBaHUE
M3MEHEHUH 3HaYeHUS U HAaIIPABJIEHUS WHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nes 8. Mexanuveckue siBJICHUSI

Mexanndeckoe nBvxeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTENBHOCTH
MEXaHUYECKOrO0 JBH)KEHUsA. PaBHOMEpHOE TNpsAMOJMHENHOE JBHKEeHUE. HepaBHOMepHOe
npsMoMHeHOe JaBMkeHue. CpefaHss M MITHOBEHHAs CKOPOCThb Tella IPU HEPAaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOycKkOpeHHOE mpsiMouHelHOe nBwkeHne. CBobogHOoe mageHne. OnbITh
lanunes.

PaBHOMepHOE nBIMKEHHE MO OKpykHOcTH. Ilepwon m wacrora oOpamenus. JluneliHas u
yrioBas CKOpocTH. LIeHTpoCTpeMUTENIBEHOE YCKOPEHHUE.



ITepsoiii 3akoH HptotoHa. Bropoit 3akoH Herotona. Tperuit 3akoH Herotona. Ilpuniun
CYIEPIO3HULIMU CUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUS CKOJbXEHHUS, CHUJIa TPEHUs
MOKOs1, IPYTHe BUABI TPEHUSI.

Cuna TSKECTM U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOJHOIO TaJeHUs.
JlBrxenne muanetr BoOkpyr Cosnua. IlepBas kocmuueckas ckopoctb. Heecomocts u
Meperpy3KHu.

PaBHoBecue MarepuanbHOM Touku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema ¢
3aKpEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LleHTp TshkecTH.

Nmnynec Tena. M3meHenne umnynbca. MMmynbc cuiibl. 3aKOH COXpaHEHHs HMILYJIbCA.
PeakTuBHOE 1BHKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBsizb
SHepruu U paboTel. [loTeHIManbHas 3HEpPrus Teja, MOJIHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
ITorenumanpHas 3Heprus c:xaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KUHETUYECKOU
SHEpruu. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPIUH.

Jlemoncmpayuu

Habmioienne MeXaHMYecKOro MABMXKEHUS Tela OTHOCHTENBHO pa3HBIX Tell OTcuéra.
CpaBHeHuE MyTeH U TPaeKTOPUN ABMXKEHUS OJHOTO U TOTO XK€ TeJda OTHOCUTENIbHO Pa3HbIX Tell
orcuéra. M3MepeHue CKOpPOCTM M YCKOPEHMs MPsSMOJIMHEHHOro [BMkeHus. McciaepoBanue
IIPU3HAKOB PaBHOYCKOPEHHOTO IBMkeHMs. HabmtoneHne ABIKEHUs Tella 0 OKPYKHOCTH.

Habmoienne MexaHM4eCKHX SIBJICHUMN, MPOUCXOAANINX B cucTeMe oTcuéTa «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBIYKCHHH OTHOCUTEIIbHO KaOMHETa (PU3UKH.

3aBHCHMOCTh YCKOPEHUS Tela OT MacChl Tella U JeiCTBYIoMIEeH Ha Hero cuiibl. Habmonenue
paBeHCTBa CWJI MPU B3aUMOJEHCTBUM Tenl. M3MeHeHue Beca Teja MpU YyCKOPEHHOM JIBUYKEHUH.
[lepenaya ummynbca nmpu B3aumoieiicTBuu Tell. [IpeobpazoBanus s3HEpruu Npy B3aUMOICHCTBUM
ten. CoxpaHeHHE UMIyJbca MIpPU HEyNpyrom B3auMojencTBuu. CoxpaHEHHE HMITYJIbCa IPU
abcoMoTHO ympyroM B3aumopeilicTBuu. HaOmrogenuwe peakTuBHOro ABMKeHUsA. CoxpaHEHUe
MEXaHUYECKON 3HEPTUU IPU CBOOOTHOM MAJCHUM.

CoxpaHeHre MEXaHMYECKOW SHEPTUH MPU ABUKEHUU TeJla MO/ JeHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomubl u onvimol

KoHcTpynpoBaHue TpakTa Jisl pa3roHa U JajdbHEWIIEro paBHOMEPHOTO JBM)KEHHS HIapuKa
WM TEJIEKKH.

Onpenenenue cpeaHed CKOPOCTU CKOJBXEHUS Opycka WIM JBMXKEHHMsS IIapuka IIo
HAaKJIOHHOM INIOCKOCTH.

OnpeneneHue yCKOpeHUs Tejla IpU PaBHOYCKOPEHHOM JIBJKEHHU 10 HaKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTHM OT BpPEMEHM INPU PABHOYCKOPEHHOM [JBM)KEHUHU 0e3
HAYaJIbHOM CKOPOCTH.

[TpoBepka rumoTe3bl: €ciu MPH PABHOYCKOPEHHOM JBIKEHHUU 0€3 HaualbHOW CKOPOCTH
IyTU OTHOCSATCS Kak psAJd HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHME IPOMEXKYTKH BpEMEHH
oJMHaKkoBbl. MccienoBaHue 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBKEHUS OT CHJIbI HOPMaJIbHOIO
JTaBJICHHUS.

Omnpenenenne kodpduueHTa TpeHUs CKoibxkeHus. Onpeaenenne )KECTKOCTH MPY>KUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS TIPU PABHOMEPHOM JABM)KEHUU TeJla IO TOPU30HTAIILHOM
MTOBEPXHOCTH.

Omnpenenenne pabOThl CHUJIBI  YOPYTOCTH TpH MOABEME TIpy3a C HCIOJIB30BAaHUEM
HETOJBM)KHOTO U TOABHKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpaHEHUS SHEPTUH.

Paznen 9. Mexannuyeckue Koj1eGaHusi U BOJHBI



Konebarenbroe npmwkeHne. OCHOBHBIE XapaKTEPUCTHUKUA KOJEOAHM: TIEPHOJ, YacTOTa,
amMIMTyga. MareMarudeckuil U NPY:KUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Inpu
K0J1e0aTeIbHOM JIBH)KEHUU.

3aryxaromue koneOaHusi. BriHyxkneHHble kojeOaHusa. Pesonanc. MexaHuueckue BOJHBIL.
CaoiicTBa MexaHHuecKUX BOJIH. [IponoiabHble U onepeyuHble BOJAHBL. JIJIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHn4ecKue BOJIHbI B TBEPJIOM TeJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKoOCTb 3ByKa U BbicoTa ToHa. OTpaskeHue 3Byka. H(pa3Byk u ynbTpa3ByK.

Llemoncmpayuu

Habmionenue xonebaHuii Ten MoA JEHCTBHEM CHIJIBI TSDKECTH W CHJIBI  YIPYTOCTH.
HaGmronenue konebaHuii Tpy3a Ha HUTH M Ha mpyxuHe. HaOmioneHue BBIHYXIECHHBIX
KojeOaHuil U pe3oHaHca. PacnpocTpaHeHre MpPOAOIBHBIX U IMOMEPEUYHBIX BOJH (HA MOJEIH).
Habnronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOThI. AKYCTUYECKUN PE30HAHC.

Jlabopamopmvie pabomvl u onvimol

Omnpeznenenne 4acToThl M MEPHOAA KOIeOaHUN MaTeMaTHUeCKOro MasTtHuKa. Onpenenenue
4acTOThl U Mepuojia KojebaHui MpyKUHHOro MasTHHKA VccienoBaHue 3aBUCHMOCTH Meproja
KoJ1e0aHui MO/IBEILIEHHOr0 K HUTH T'py3a OT JUIMHbI HUTH. MccaenoBanue 3aBUCHMOCTH IEpro/ia
KojeOaHui MPYKUHHOTO MasTHUKA OT Macchl rpy3a. [IpoBepka HE3aBHCHUMOCTH IepHOIa
KojeOaHui TIpys3a, MOJBEHIEHHOIO K HMUTHU, OT Macchl rpy3a. OIbIThI, JEMOHCTPUPYIOIINE
3aBUCHMOCTh MEpHoja KoJIeOaHWI NPYKUHHOTO MAasiTHUKAa OT Macchl Ipy3a U >KECTKOCTH
npyXuHsl. I3Mepenue yckopeHust CBOOOIHOTO TaICHUsI.

Pa3nen 10. DiekTpoMarHuTHoe 1oJie ¥ 3J1eKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMArHUTHOE M0J€. DIEKTPOMArHUTHBIE BOJIHBI. CBOKCTBA
ANEKTpOMarHuTHeIX BoJH. [llkana 3nekTpoMarHuTHBIX BOJIH. Mcnonp3oBanue

AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOHM CBS3M. OJIEKTPOMAarHuTHash NpUpoOJa CBETa.
CxkopocTts cBeTa. BoHOBbBIE CBOICTBA CBETA.

Jlemoncmpayuu

CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH. BOJHOBBIE CBOMCTBaA CBETA.

Jlabopamopuvie pabomobl u onvimol

N3yueHne CBOWCTB 3JE€KTPOMArHUTHBIX BOJIH € IIOMOIIbIO MOOMIIBHOTO Tene(doHa.

Pa3nes 11. CBeToBble siBJICHUSI

JlyueBag moaens cBeta. Mcrounuku cBeta. [IpsMonvHETHOE pacnpOCTpaHEHHUE CBETA.
3armennsa Connua u JIynsl. Otpaxkenue ceta. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.

[Tpenomnienue cBera. 3akoH mpenoMieHMs cBeTa. [lolHOE BHyTpeHHEe OTpa)K€HHE CBETa.
Hcnonbs30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOIAX.

Jlunza. Xon nydeit B muH3e. OnTHdeckas cucreMa ¢oroanmnapara, MUKPOCKoONa U
Tesneckomna. ['a3 kak ontuueckas cucrema. bin3opykocTs U 1albHO30PKOCTb.

Pasnoxxenue Genoro cBeta B cnekTp. OnbiTel HetoToHa. CliokeHHe CIEeKTPaIbHBIX IIBETOB.
Jucnepcus csera.

Llemoncmpayuu

[TpstmonuHeitHOE pactipocTpaneHue cBeTa. OTpakeHue CBeTa.

[Tomryuenue n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epkainax. [Ipenomnenue
CBETA.

Ontuueckuii cBeToBoA. Xoa Jydelt B coOuparomeil aun3ze. X0 Jdydyel B paccenBaroien
JIUH3E.

[Tonmyuenue wu300paxkeHwii ¢ TmoOMomIbl0 JuH3. [IpuHiun geiictBus (doToanmnapara,
MHUKpOCKOTIIa U Teseckona. Mojens riasa.

Paznoxenue Oenoro cBera B criektp. [lonydyenue Genoro cBera npu CIOKEHUU CBETA
Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH yIJla OTpaKeHHUsI CBETOBOIO Jiyda OT yria najenus. M3ydenue
XapaKTepUCTHK U300paXKeHUs MpeaMeTa B IUIOCKOM 3epkanie. MccienoBanue 3aBUCUMOCTH yriia



MPEJIOMJICHUS CBETOBOIO Jyya OT yIJla MAaJeHUsi Ha TPaHULE «BO3AyX—cTeksioy. Ilomydenue
M300pakeHUH ¢ TOMOIIBIO COOUpPAOIEH TUH3BI.

Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHUYECKON CHIIBI coOMparomet TuH3bl. OTBITHI 110
pa3ioKeHuIo Oeoro cBeTa B CIEKTP.

OMBITHI 10 BOCTIPUSTHIO IIBETA MPEAMETOB MPU WX HAOIIIOICHUH Yepe3 I[BETOBBIC (PHIIBTPHI.

Pasznea 12. KBantoBble ABJICHUA

Onwiter Pesepdopaa u manerapuas Mozenb aroma. Mogenb atroma bopa. Mcnyckanue u
IIOTJIOIICHHE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PagmoaktuBHocTh. Aunbda, Oeta- u ramma-usnyudeHus. CTpoeHue aToMHOro sjpa.
Hyknonnas Mogzens aromuHoro sjgpa. HM3ortomsl. PagmoaxktuBHble mnpeBpamieHus. [lepuon
MoJIypacnaja aTOMHBIX siZIep.

SAnepHble peakuyuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MACCOBOTO YHMCEN. DHEPIrHsl CBS3U
aToMHbIX sijiep. CBsa3b Macchl W SHepruu. Peakuuu cuHTe3a U JeneHus spaep. McrouHuku
sHepruu CosiHIA U 3BE3N.

SAnepnas sHepreruka. JlelicTBUS paiiOaKTUBHBIX U3TYYCHUI HA )KUBBIC OPTaHU3MBI.

Jlemoncmpayuu

CriexTpsbl n3nyudeHus u noraoueHusi. CoekTpbl pa3nudHbIX ra3oB. CeKTp BOAOPOAA.

HabGmonenne tpexkoB B kamepe Bunbcona. PaboTa cuérunka MOHM3UPYIOLIUX W3ITy4EHUI.
Peructparus u3inydeHus IpUPOAHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopuvie pabomobl u onvimol

HabmioieHue ChiomHeIX W JIMHEWYaTBhIX CIEKTPOB H3NyueHus. lccrnemoBaHue TpPEKOB:
M3MEpPEeHUE DSHEPruM YacTUIBl 10 TOpMO3HOMY TmiyTh (mo Qotorpadusm). H3mepeHue
paanoakTUBHOTO GOHA.

IToBTOpHTEBLHO-0000 AN MOAYJID

[ToBTOpPUTEIEHO-0000IIAIOINK MOy TIPEIHA3HAYCH ISl CHCTEMATH3allid U 000O0IICHHUS
MIPEIMETHOTO COACPKAHUS U ONBITA JEATEIbHOCTH, TPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca
¢bu3MKH, a TakKe I MOATOTOBKA K OCHOBHOMY TOCYIapCTBEHHOMY 9K3aMEHY MO (U3UKE IS
o0yuarouxcsi, BHIOPABUINX ATOT yUYEOHBIN MPEIMET.

[Ipu u3ydyeHUHn JaHHOTO MOJYJIS PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI IE€SITEIBHOCTH,
Ha OCHOBE KOTOpBHIX OOecledynBaeTcsl JOCTIDKEHHE TMPEAMETHBIX U MeTalpeIMETHBIX
IUTAHUPYEMBIX pe3yJbTaToB o0O0y4deHHs, (OPMHUPYETCS eCTECTBEHHOHAayudHas TPaMOTHOCTD:
OCBOEHME HAYYHBIX METOJIOB HCCIEIAOBAHUS SIBIEHUN MPUPOAbl U TEXHUKH, OBJAJCHUE
YMEHUSAMH OOBSICHATH (PU3MUECKHUE SBJICHUS, IPUMEHSS TTOJIYYCHHBIC 3HAHUSI, PeIlaTh 3a/a4uH, B
TOM YHCJI€ KaUEeCTBEHHBIE U SKCIIEPUMEHTAIbHbIE.

[IpuHUIMIIATBHO JAEATEIbHOCTHBIA XapaKTep NaHHOIO pa3jelia peaanu3yeTrcs 3a CYET TOro,
YTO 00yYaroNrecs BBIOIHSIOT 3a/1aHUsI, B KOTOPBIX UM TIPEJIaraeTcs:

HAa OCHOBE MOJTYyYEHHBIX 3HAHUHN PACIO3HABATh U HAYYHO OOBSICHATH (PM3NUYECKHE SIBICHUS B
OKpY>KaroIen MpupoJie ¥ MOBCEIHEBHOMN KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJIbI UCCIIENOBAHMS (DU3UUYECKUX SBJICHHM, B TOM YUCIE IS
MIPOBEPKH THIOTE3 U MOTYyYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HayYHBIE OCHOBBI HanbOoJee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHA,
HaIrpuMep, MPaKTUUYECKOr0 MCIOIb30BAHUS Pa3IUYHBIX ICTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA
MPEBPAIICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB SHEPTUH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

W3ydenue (pu3MKM HA ypOBHE OCHOBHOT'O 00IIero 00pa30BaHUs HAMpaBiIeHO Ha JIOCTHKEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
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B pesynpraTe wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOTO o0OIero oOpa3oBaHus Yy
oOyuatomerocst 0yayT chopMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yIbTaThl B HACTH:

1) mIaTPHOTHYECKOTO BOCIIUTAHUS

MPOsIBIICHUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (Qu3ndecKkon
HayKH;

[EHHOCTHOE OTHOLIEHHE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX(PUHKOB;

2) rpasKIaHCKOr0 M JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCYKICHHH OOIIECTBEHHO-3HAUYUMBIX M ITHUECKUX
mpoOJieM, CBS3aHHBIX C MPAKTUYCCKUM TMPUMEHEHHEM JIOCTIKEHUH (U3HKH; OCO3HAHUE
BXHOCTU MOPATbHO-ITHUECKUX MPUHLUIIOB B IEATEIHHOCTH YYEHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHUS

BOCIPUATHE ICTETUYECKUX KadyecTB (PU3MUECKON Hayku: €€ TapMOHHMYHOIO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT'0 MO3HAHMS

OCO3HaHHE EHHOCTU (PU3NUECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA [MO3HaHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIIEH COCTABIIAIOIIEH KYJIbTYPBI;

TEXHOJIOTHYECKOM MHUpE, BRXHOCTH MpaBWJI 0€30IacHOr0 MOBEJACHHUS Ha TPaHCIOpTE, Ha
JOpOrax, ¢ JMEKTPUIECKUM U TEIUIOBBIM 00OPYAOBaHUEM B JOMAIIHUX YCIOBHSX;

c(hOpMUPOBAHHOCTH HABbIKA pe(IIEKCHH, PU3HAHUE CBOETO IIPaBa HAa OLUIMOKY U TAKOTO Ke
IpaBa y Ipyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHUS:

AaKTUBHOE yJYacTHE B PEIICHUM MPAKTHYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3alliy, ropoja, Kpas) TeXHOJIOTMYECKON U COLMATbHONW HAMPaBIEHHOCTH, TPEOYIOIIUX B
TOM YHCIIe U (PU3HYSCKUX 3HAHUM;

MHTEpEC K MPaKTUUECKOMY U3YUEHUIO Mpodeccuid, CBI3aHHBIX ¢ PU3UKOMH;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS

OpUEHTAIMSl Ha TPUMEHEHUE (PHU3UYECKUX 3HAHUU [UIsl pelIeHUs 3a71ad B 00JIACTH
OKpYKarollen Cpepl, TIaHUPOBAHUS MOCTYMKOB M OLIEHKH WX BO3MOKHBIX MOCJIEICTBUN s
OKpY>KaloIllel Cpefibl; OCO3HAHUE III00aIbHOIO XapaKkTepa 3KOJOTHYECKUX IMpoOsieM U myTed ux
pelIeHus;

8) amanTanuu K H3MEHSIIOUMMCSl YCJIOBHSIM COI[MAILHOM M PUPOTHOI cpe/bl:

MOTPEOHOCTh BO B3aMMOJCHCTBHHM TIPH  BBITIOJTHCHUHM HWCCIICIOBAaHUN H  TIPOCKTOB
(bu3nUYecKoil HaMPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JIPYTHUX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 TNPAKTHUYECKYIO JICSITeILHOCT;

noTpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4Hcle (GopMyIHpoBaTh UIEH,
MTOHSTHSI, TUIIOTE3bI 0 PU3NICCKUX 00BEKTAX U SIBICHUSX,

OCO3HaHHE AePUIMUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

TUTAHUPOBAHKE CBOETO Pa3BUTHSI B MPUOOPETCHUN HOBBIX (PM3NICCKUX 3HAHUI;

CTpeMJICHHE aHATTU3UPOBATh U BBISBISTH B3aMMOCBS3H MPUPOIbI, OOIIECTBA M IKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHNEM (DU3NYECKUX 3HAHHA;

OIICHKa CBOMX JEHCTBHM C Y4ETOM BIUSHHUS Ha OKPYXKAIOIIYIO Cpedy, BO3MOKHBIX
I00ATBHBIX TIOCIICICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBOoeHHMs mporpaMMbl 1O (HU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHust y oOyd4aromerocs OyayT cGhOpMHUPOBaHBI MeETaNpEeIMETHBIE Pe3yIbTaThl,
BKJTFOYAIONME TI03HABATEIIbHBIC YHUBEpPCAIbHBIC YYeOHbIC JEWCTBUS, KOMMYHHKATHBHBIC
yYHHUBEpCaTbHbIC yueOHbIE IEHCTBUS, PEryISTUBHBIC YHUBEPCAIbHbIC YUeOHbIC TeHCTBUS.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

ba3oBble Jiornyeckue AeCTBUSA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN 0OBEKTOB (SIBJICHMIA);

YCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KiacCH(UKAIIUK, OCHOBAaHUS Il 000OUICHUS U
CpaBHEHHS,
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BBISBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUYMS B paccMaTpuUBaeMbIX (aKTax, JaHHBIX M
HAOJIOACHUAX, OTHOCAILIMXCS K (PU3UUECKUM SIBIICHUSM;

BBISBJIAT [IPUYMHHO-CJIEICTBEHHbIE CBSI3W MPU  HW3y4YeHUM (U3UYECKUX SBJICHUH U
IIPOLIECCOB, JIENATh BBIBOJIBI C HUCIIOJIB30BAHUEM JIEYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUH,
BBIJIBUI'aTh TUIIOTE3bI O B3AaUMOCBA3IX (PU3NUYECKUX BEJIHUUH;

CaMOCTOSITENIFHO BBIOMpaTh croco0 peuieHus yueOHOH (u3Mueckoil 3amadn (CpaBHEHHE
HECKOJIbKUX BAapHaHTOB PEILICHMS, BHIOOpP HamOosee MOAXOMALIETO C YYETOM CaMOCTOSTEIBHO
BBI/IEJICHHBIX KPUTEPHUEB).

Ba3oBble ncciiegoBarebcKue JeHCTBHSA: HCII0JIb30BaTh BOIPOCH! KaK MCCIEI0BATEIbCKUN
UHCTPYMEHT I1O3HAHUS;

IPOBOJUTH 110 CAMOCTOSTENIBHO COCTABJICHHOMY IUIaHY OIbIT, HECIOXKHBIN (pU3NUecKuit
HKCHEPUMEHT, HEOOJIBIIIOE UCCIIEA0OBAHNE (DU3MUECKOTO SBICHUS;

OLIEHUBAaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIHIO, TOIYYEHHYIO B XOJ€
UCCIIEIOBaHUS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (POPMYIUPOBaTh 0OO0OLIEHHUS U BBIBOJBI IO PE3yibTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OTIBITA, UCCIICTOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHeiee pa3BuTue (U3NUYECKUX MPOLIECCOB, a TAKXKE
BBIIBUTATh IIPEINOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Padora ¢ nndopmanmeii:

HIPUMEHSATH Pa3IMyHble METO/Ibl, HHCTPYMEHTHI U 3alIpOChl IIPH MOKCKE U 0TOOpe
nHGOPMAIINY WK TaHHBIX ¢ YIETOM MPEUIOKEHHOW yueOHOH (pu3ruecKo 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIMIO Pa3IUYHBIX BHJIOB
1 (GopM Ipe/ICTaBICHNUS;

CaMOCTOSITENIbHO  BBIOMpATh ONTUMAIbHYIO (OpMYy MpeACTaBIe€HUs HHGPOpMALMU U
WLUTIOCTPUPOBATh peIlaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, AHarpaMMaMu, HHOH rpadukoi u
UX KOMOUHAIMSIMU.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

B XO7ie 00CYXKIEeHUsI y4eOHOTro Marepuaia, pe3yibTaToB JabOpaTOPHBIX PaboT U IPOEKTOB
3aJlaBaTh BOIIPOCHI MO CYLIECTBY OOCYKIaeMOW Te€Mbl M BBICKAa3blBaTh HJIEW, HAICJIEHHbIE Ha
peleHue 3aauy U noJiiep)kaHue 0y1aroxkenaTeaIbHOCTH OOLIeHHUS;

COIIOCTABJISITh CBOU CYXJACHUS C CYKACHUSIMU JAPYTUX YYACTHUKOB JHaliora, 0OHapy>KUBATh
pa3iauyne U CXOACTBO MO3HULINN;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTax;

NyOJIMYHO MPEACTABIATh PE3YIbTAThl BHINOJIHEHHOTO (PU3NYECKOTO OMbITa (IKCIEPUMEHTA,
HCCTIEIOBAHMUS, TIPOEKTA).

IOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W HWHIAUBUAYaJbHOW pabOTHI IpHU
pelIeHnH KOHKPETHON (pn3NUecKoil mpoOIembl;

IPUHUMATh 1€ COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH JECUCTBHA IO €€
JOCTUKEHUIO: PacIpeleNsTh Poiu, o0CYKIaTh MPOLECCHl U Pe3ysbTaThl COBMECTHOM padOThI,
0000111aTh MHEHHS HECKOJIbKUX JIIOMIEH;

BBIMOJHATh CBOIO YacTh pPalOTHI, JOCTHras KauyeCTBEHHOTO pe3ylbTara II0 CBOEMY
HaMpaBJICHUIO U KOOPJMHUPYS CBOU JEHCTBHS C APYTUMHU WICHAMU KOMaH/IbI;

OLIEHUBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT MO KPUTEPHSIM, CaMOCTOSATEIBHO
c(OpMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMOCHCTBUSI.

PerynsiTuBHble yHUBEpPCcaJIbHbIC YUeOHbIE AeHCTBHSA

Camoopranuzanus:

BBISIBJISITH MPOOJEMBbI B KU3HEHHBIX M Y4YEOHBIX CHUTYalUsSX, TPEOYIOUIUX MJs pElIeHUs
(bu3nUYecKuX 3HaHUH;

OpUEHTUPOBAThCA B PA3IMUHBIX MOJAXOJaX MPHUHATHS peuleHu (MHAUBHUIYaAJIbHOE,
MIPUHATHE PELLICHUS B TPYIIE, IPUHATUE PEIICHUI rpymnmoil);
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CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pelleHUus (U3UYECKOM 3ajaud WiIM IJIaHa
UCCIIEIOBAaHUsI C  y4ETOM  HUMEIOIIMXCS PECypcoB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBaTh MpeAIaraeMble BAPHAHThI PELLICHUI;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHBIH HHTEIEKT:

JlaBaTh a/IEKBATHYIO OLICHKY CUTYaIlMH U IpeAJiaraTh IiaH e€ U3MEHEHUS;

OOBSICHATh NPHUYUHBI JIOCTH)KEHUS (HEIOCTUIKEHHUs) PE3yNbTaTOB JEATEIbHOCTH, IaBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb (B TOM 4YMCJIE€ B XOJ BBIIOJIHEHUS (PU3NYECKOTO
WCCIICIOBAaHMSI WJIM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHHUBIIUXCS CHTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTaTa IIEITU U YCIOBUSM.

CTaBUTh ce0sl HA MECTO JPYroro 4eiaoBeKa B XOJI€ CIOPa UM JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHHSI U JIOTUKY JPYTOTo0.

NPU3HABATh CBOE MPABO HA OMIMOKY MPU peIIeHNH (PU3MUECKUX 3a/1a4 WM B YTBEPKICHUAX
Ha Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIbTATHI

K kxoHuy oOydenust B 7 Kjacce NpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCSI YMEHHUI:

UCTIOJIB30BaTh MOHATHS: (pU3MUYECKHEe U XMMUYECKHE SBICHUS, HAOIIOICHHE, YKCTICPUMEHT,
MOJIeJIb, TUIIOTE3a, €AWHULIBI (U3NYECKUX BEIUYMH, aTOM, MOJIEKYJA, arperaTHble COCTOSHMS
BemiecTBa (TBEpIOE, KHUOKOE, Tra3000pa3HOE), MEXaHWYECKOe [IBIKEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MpPSIMOJIMHEHHOE), TpaeKTOpHs, paBHOAEUCTBYIOLIas cui, JAedopmarus
(ympyras, miaacTu4eckas ), HeB€COMOCTh, COOOIIAIOIITUECS COCY/IBI;

pasnnyath sBieHus (qudQy3us, TEIIOBOE ABMKEHHME YacTHIl BEIIECTBA, PABHOMEPHOE
IBIKEHUE, HEPaBHOMEPHOE JIBIKCHHE, MHEPIHS, B3aUMOJICHCTBHE Tell, paBHOBECHE TBEPIBIX
TeJ ¢ 3aKpeIUIEHHOM OChIO BpallleHMs, Nepejada JaBlIeHUs] TBEPABIMHU TeJaMH, KUAKOCTIMH U
ra3amu, aTMocqepHoe HaBlieHHE, IUIABaHUE TeJ, MPEBpAIECHUS MEXaHWYECKOW IHEPTUu) IO
OMHCAaHUIO HMX XapaKTEpPHbIX CBONCTB W HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX JaHHOE
(u3nuecKoe sIBICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUYECKUX SIBICHUI B OKPYXKAIOIIEM MHpPE, B TOM
grcae (U3NYECKre SBICHHS B MPHUPOJE: MPUMEPHI JBUKCHUS C Pa3IMYHBIMH CKOPOCTSMHU B
KUBOW W HEXHWBOM TMpHpOJe, ACWCTBHE CWIBI TPEHHUS B TIPUPOJAE M TEXHUKE, BIUSHHUE
aTMOC(EepHOTO NIaBJICHUSI HA JKUBOW OpraHW3M, IUIaBaHHE PBIO, PHIYArd B TElle YelOBEKa, MPHU
3TOM TIEPEBOJIUTH IMPAKTHUYECKYIO 3a1ady B Y4eOHYIO, BBIJCNSATH CYIIECTBEHHBIE CBOMCTBA
(npu3HaKy) PpU3NYECKUX SBICHUMN;

OMKCHIBATh W3YYCHHBIE CBOWCTBA Tel U (PU3MUECKHe SBICHHS, UCHONB3Ys (pu3mveckue
BEIMYHHBI (Macca, 00BEM, TUIOTHOCTH BEIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSISI CKOPOCTD,
CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tela, CHJIa TPEHHsI, AaBiieHHe (TBEPIOTO Tema, KHUIKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIA, MeXaHW4eckas padoTa, MOIIHOCTh, IMJIEUYO CUJIbl, MOMEHT CHJIBI,
KO3 (QUIIMEHT TOJIE3HOTO JCHCTBHS MEXaHW3MOB, KHHETHYECKAs W IMOTCHIIMAJIbHAS YHEPTHSs),
IpU OMUCAHWH TPABUIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCIONB3YeMbIX BEIUYHH, HX
0003HAYCHHS W CIUHUIBI (PU3HUYECKUX BEITUYHH, HAXOJHUTh (POPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3MYECKYI0 BETHYHUHY C APYTUMHU BETMYMHAMH, CTPOUTH IPpaUKU U3YUYEHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEIMYHH,

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKUE SBJICHUS M TPOIECCHI, MUCIOJB3Ys IMpaBuia
CIIOKEeHHsI CHIT (BJIOJIb OAHOM MPsiMOiA), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pbraara (0J10Ka), «30JI0TO€ MPABHIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUIECKOM
SHEPruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa H 3alUCHIBaTh €ro
MaTeMaTHYECKOE BBIPAKCHHUE;
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OOBACHATH (PU3MUECKHE SIBICHUS, MPOILIECCH U CBOMCTBA TeJl, B TOM UYUCJIE U B KOHTEKCTE
CUTYaIlui MPaKTUK OPUEHTHPOBAHHOTO XapaKTEPa: BBISIBISTH MPHUUYUHHO-CIICJICTBEHHBIE CBS3H,
CTpPOUTHh OOBsICHEHHE M3 1-2 jormueckux MmaroB ¢ omopoil Ha 1-2 M3y4YEHHBIX CBOWCTBA
(bu3HUECKUX SBICHUN, GU3NUYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH;

pemath pacuéTHbIC 3a7auu B 1—2 AEWCTBUS, HCIIONIB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE
¢u3nyeckue BETMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHUS 3a/laud 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBJIAThH (PU3HUECKHUE BETUYUHBI B (POPMYIIBI M IPOBOAUTH PACUEThI, HAXOAUThH CIIPABOYHBIC
JaHHbIe, HEOOXOAMMBbIC MJIsi pelIeHHs 3a7ady, OLEHUBATh PEATMCTUYHOCTH IOJYUYECHHOH
(bu3nUYecKOil BEIUYUHBL;

pacrio3HaBarh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIU (U3UUIECKUX METOJIOB, B
OMMCAaHUU UCCIIEJIOBAHUS BBIACIATH MPOBEPSEMOE MPEANOoNIOKEeHHE (TUIOTE3y), pa3inyaTh U
MHTEPIPETHPOBATH MOJYYCHHBIH PE3yNIbTaT, HAXOAUTh OMIMOKU B XOJI€ OIIBITA, JIEJIaTh BBIBOJIBI
10 €ro pe3yJbTaTaMm;

IPOBOJUTH ONBITHI 10 HAOIIOACHUIO (PU3NYECKUX SIBICHUN WU (U3NUYECKUX CBOMCTB TEN:
(GbopMyIMpoBaTh MPOBEPSEMBbIE MPEINOJIIOKEHUS, COOUPATh YCTAaHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ OIMBITa U (JOPMYIUPOBATH BHIBOJIBI,

BBIMIOJHATh TPSMbIE W3MEPEHUS PACCTOSHUS, BPEMEHHM, Macchl Tela, 00bEMa, CHIIBI U
TEMIIepaTyphl ¢ UCTIOIB30BAHUEM AHAIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aIMCHIBATH MMOKA3aHHS
pruOOPOB ¢ YYETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHU;

IPOBOAMTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUYECKON BEJIMYMHBI OT JPYro ¢
MCIIOJIH30BAHUEM TIPSIMBIX U3MEPEHHH (3aBHCHMOCTH MYTH PAaBHOMEPHO ABIDKYIIETOCS Tela OT
BPEMEHH JIBIDKEHUS Tella, CHJIbI TPEHUs CKOJIbKEHHUS OT Beca Tela, KayecTBa 00paboTKu
MOBEPXHOCTEH TeJ M HE3aBHUCHUMOCTH CHJIbI TPEHHsS OT IUIOIIATU COMPUKOCHOBEHHMSI TEJl, CHJIBI
YIPYrOCTH OT YAJWHEHHUS MPYKUHBI, BBHITAIKUBAIOIICH CUJIBI OT 00bEMa MOTrpyKEHHOM YacTH
Tela U OT IUIOTHOCTH KHJIKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TeNO, YCIOBHM IUIaBaHUS TeN, YCIOBUN paBHOBECHs pbluara M OJOKOB,
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO HCCIENOBaHUS, COOMpPATh YCTAHOBKY U BBHINOJHATH
U3MEpeHus, cleays MpeAJoXKeHHOMY IUIaHy, (UKCUPOBaTh pe3yJabTaTbl IOJy4YEHHOMH
3aBUCHUMOCTH (U3NYECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOnui u rpadukoB, AenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEOBAHMS;

IPOBOJUTH KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BENIWYHMH (IUIOTHOCTH BELIECTBA >KUIKOCTH
U TBEPAOro Teja, CWila TPEHUS CKOJBXEHHS, JAaBJIIEHHWE BO3/lyXa, BBITAIKUBAIOLIAs CuUJIA,
JeWCTBYIONIAs Ha MOTPYKEHHOE B )KUJIKOCTD TEJI0, KOA((UIIMEHT MOJE3HOr0 JeHCTBUS MPOCTHIX
MEXaHU3MOB), CJeIysl MPEeIJIOKEHHON HMHCTPYKIMHM: MPU BBINOJIHEHUM W3MEpPEHUN coOuparhb
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAYEHHE UICKOMOM BEJTMUYUHBI;

coOiroaaTh npaBuia TEXHUKK 0€30IaCHOCTH MpU paboTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM;

yKa3blBaTh MPUHLUIBI JeHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIatoIIMecs coCy/Ibl, 0apoMeTp, phlyar, MOABMKHBIN U HEMOJIBUKHBINA OJIOK,
HaKJIOHHAs! MJI0CKOCTb;

XapaKkTepu30BaTh MPUHLUIBI ASHCTBHUS U3YYEHHBIX MPHOOPOB U TEXHHUUECKUX YCTPOICTB C
OMoOpoi Ha HX oOmnucaHus (B TOM 4YHCIE: MOAIIUIHUKH, YCTPOHCTBO BOAOIPOBOJA,
TU/IPaBIMYECKUNA TIPECC, MAaHOMETP, BBICOTOMED, IOPIIHEBOH HACOC, apeOMETP), HCIOJIb3Ys
3HaHHUA O CBOMCTBaX (U3MYECKUX SBJICHUA U HeoOXoauMmble (U3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTH  MpHUMEpPhl  (HaXoIuTh HHGOpPMALKMIO O TMpUMEpax)  MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM KM3HM JUIs oOecriedeHus: 6e30MacHOCTH
npu oOpalieHuH ¢ NpuOOpaMM MU TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHs 370pPOBbS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKarolleil cpene;

OCYIIECTBIISITh OTOOP MUCTOUYHUKOB MHpopMauu B IHTepHETE B COOTBETCTBUU C 33/1aHHBIM
IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOLIMXCSA 3HAHUN M MYTEM CPABHEHMS Pa3IM4YHBIX
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HMCTOYHUKOB BBIICNATh MHPOPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BAaTh MIPHU BBINOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-TIONMYJAPHYIO JIUTEPATypy
(U3NYIECKOTO CONEp)KaHMs, CIpPAaBOYHBIE MaTepuaibl, pecypchl ceth VIHTepHeT, BIaneTh
npuéMaMu KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHus HHGOPMAUMU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE

2—3 UCTOYHHMKOB MH(pOpMaNUU (HPU3NIECKOTO COACPIKAHUSA, B TOM YHCIE ITyOJIHMYHO JeNIaTh
KpaTKHe COOOIEHHsI O Pe3yJibTaTax MPOCKTOB WM y4eOHBIX MCCIIEIOBAaHUMN, TIPU 3TOM IPAMOTHO
UCIOJIb30BATh M3YYEHHBIH MOHATUHHBINA anmmapaT Kypca (U3HMKH, CONPOBOXAATh BBICTYIUICHUE
MPE3EHTALNEN;

IpU BBHINIOJHEHUH YYeOHBIX MPOEKTOB W HCCIEAOBAHUN pacIlpenesisTh 00s3aHHOCTH B
Ipylne B COOTBETCTBUU C IIOCTaBJIECHHBIMHM 3a/JayaMH, CJIEAWTh 3a BBIIOJHEHUEM IIJaHa
NEHCTBUM, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIBI, BHICTPAUBATDH
KOMMYHHMKATUBHOE B3aUMOJIEHCTBUE, YUUThIBAsi MHEHUE OKPYKAIOLIHX.

K konHiy obydenuss B 8 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUAIOIINUXCSI YMEHHU:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBU)KEHHE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEUIECTBA, KPUCTALTHUECKUE U aMOp(HBIE Tella, HACHIIICHHBIH
M HEHACBHIIICHHBIM Map, BIAXHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIUsl, TEIUIOBON
JIBUTATEIb, 3JEMEHTAPHBIA 3JIEKTPUUYECKUN 3apsi, DJIEKTPUYECKOE I10JIe, IPOBOAHUKU U
JTUAJIEKTPUKHU, IOCTOSHHBIN JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;

paznuyath sABJIEHUS (TEIJIOBOE pACLIMPEHHE U C)KaThe, TeIlonepeaaya, TEMIoBoe
paBHOBEcHE, CMauyMBaHUE, KalWULSIPHbIC SBJICHUS, HCIApEHHUE, KOHICHCAlus, IUIaBJICHUE,
KpucTajm3anus (OTBEpleBaHUE), KUIIEHUE, Terionepeaaya (TerIonpoBOAHOCTh, KOHBEKIIMS,
U3ITy4yeHUE), SJICKTpU3alus Tell, B3aUMOACHCTBHE 3aps/lOB, JEUCTBUS SJICKTPUUECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE MATHUTOB, JIEHCTBUE MAarHUTHOT'O OJIsl HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHas WHIYKIIMS) 10 OMHMCAHHWIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMUX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh IMPOSIBIEHUE W3YYEHHBIX (PU3MUYECKUX SIBICHUM B OKpYXKaloOIIeM MHUpPE, B TOM
yuciie (pU3ndecKue SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE M KalUJUIPHBIE SIBICHUS B
IpUpOJIe, KPUCTAJUIBI B IpUpoje, nznydenne ColHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHM€e pOChI, TYMaHa, NHEsl, CHETa, dJIEKTPUUECKUE SBJIEHUS B aTMOc(epe, JIEKTPUIECTBO
KHMBBIX OpPraHU3MOB, MarHUTHOE Moje 3eMJd, Apei] MOIOCOB, PO MAarHUTHOTO MMOJS JUIs
KHU3HU Ha 3emiie, MOJISIPHOE CUSHUE, IIPU ATOM NEPEBOAUTH MPAKTHYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (MpU3HAKN) (PU3MUECKUX SBICHUH;

OINHKCBHIBATh H3YYEHHBbIE CBOICTBAa Ten M (U3NYECKHUE SBICHHS, MCIONB3Ys (U3NYECKHe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTusi, KOJIUYECTBO TEIUIOTHI, yAeIbHas TEIIOEMKOCTb
BEIIECTBA, YJAENbHas TEIIOTa IUIABJIEHUs, YJeNbHas TemjioTa MapooOpa3oBaHus, yJelbHas
TEIUIOTa CropaHMs TOIUIMBA, KO3(PPULUMEHT TMONEe3HOro JeWCTBUS TEIUIOBOM MAIIMHBI,
OTHOCHUTENIbHAsl BIAXHOCTh BO31yXa, OSJEKTPUUYECKUM 3apsij, cuia TOKa, JJIEKTPUYECKOe
HampspKeHUe, CONMPOTUBIICHHE MPOBOJHMKA, YAEIbHOE CONPOTHUBIIEHHE BEIIECTBA, paboTa U
MOIIIHOCTh AJIEKTPUYECKOTO TOKa), MPU OMUCAHUM MPABHIBHO TPAKTOBAaTh (U3MYECKUN CMBICI
HCIOJIb3YEMBIX BEJIMYMH, 0003HAYEHHS U €IMHUIBI (PU3UUYECKUX BETMYHMH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUWYHMHY C APYTMMH BEJITUYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH; XapaKTepU30BaTh CBOWMCTBA Tell, (PU3HUECKUE
SIBIIGHUSI M TPOLIECCHI, UCMOJb3Ys] OCHOBHbBIE MOJOXKEHHUS MOJIEKYISIPHO-KMHETUYECKOW TEOpUU
CTpPOCHHS BEIIEeCTBA, NPUHILMII CYNEPHO3ULUH MOoJel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHud 3apsaa, 3akoH Oma il ydacTka menu, 3akoH [xoyns—J/IeHna, 3aKkoH coXpaHeHus
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SHEPruM, TMpPH JTOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa U 3alHChIBATh €ro
MaTEMaTHYECKOE BBIPAKEHHUE;

O0BSICHATH (PM3NYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YMCIIC U B KOHTEKCTE CUTYyallUuil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IIPUUYMHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
00bsICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4YEHHBIX CBOWCTBA (PH3UUECKUX
ABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacuéTHbIC 3a7auu B 2—3 ACUCTBUS, HUCIIOIB3Ys 3aKOHBI U (HOPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckue BEIMYMHBL: Ha OCHOBE aHAJIM3a YCJIOBHUS 3aJaud 3allUChIBaTh KPaTKOE YCIIOBHE,
BBISIBJIAITh HEJOCTAaTOK JAHHBIX JUIS pEUIeHUs 3a7add, BbIOMpATh 3aKOHBI U (OPMYIIHI,
HeoO0XoAuMBble Ui €€ pelIeHUs, NPOBOJAUTH Pacy€Tbl M CPaBHMBATH IOJYYCHHOE 3HAUEHHE
($u3M4eCKoil BETMYNHBI C N3BECTHBIMU JITaHHBIMU;

pacrio3HaBaTh MpoOJIEMBbl, KOTOPbIE MOXHO PEUIMTH MPHU MOMOUIM (U3MUECKUX METOJOB,
UCIOJIb3YSl ONMCAHUE HCCIEJOBaHUs, BBIIEIATH IPOBEPSEMOE IPEANOJI0KEHUE, OLICHUBATh
IIPaBWIBHOCTB IOPsIIKA IPOBEIECHUS UCCIIEJOBAHMS, JIEJIaTh BBIBOIBL,

IPOBOJUTH OMBITHI MO HAOMIONEHHUIO (PU3NYECKHUX SBICHUNA WU (DU3NYECKHX CBOMCTB Tel
(KanWJuIApHBIE SBJICHMS, 3aBUCHUMOCTb JaBJICHHs BO3JyXa OT €ro o0béMa, TeMmIeparypsl,
CKOPOCTH IIpollecCa OCTBbIBAaHWSI M HArpeBaHusl IpU H3JIYYEHUU OT LBETa H3JIydarolen
(mormomiaroniei) MOBEpXHOCTH, CKOPOCTh MCIAPEHUs BOJbI OT TEMIEpaTypbl >KUAKOCTH H
IJIOIAaM €€ IOBEPXHOCTH, JJIEKTPU3ALMs Tel U B3aUMOJCHCTBHE IIIEKTPUYECKUX 3apsAJIOB,
B3aMMOJCICTBUE TOCTOSHHBIX MAarHUTOB, BH3yaJM3alMsi MarHUTHBIX IIOJIEH IIOCTOSTHHBIX
MarHuToB, JIEHCTBUS MarHUTHOTO IOJI Ha IMPOBOAHHMK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOWCTBA  3JIEKTPOJBUIATENs  IOCTOSIHHOIO  TOKa):  (OpMyIupoBaTb  MpPOBEpsieMble
MIPENIIOJIOKEHNSI, COOMPATh YCTAaHOBKY M3 IMPEUIOKEHHOIO OOOpY/IOBaHUS, ONUCHIBATH XOJ
OIbITa U (POPMYIUPOBATH BBIBO/IBI;

BBITNOJHATh HPSAMbIE U3MEPEHUS TEMIEPATYPbI, OTHOCUTEIbHON BIAXKHOCTH BO3/yXa, CHJIbI
TOKa, HANpsOKEHHUs C HCHOJIb30BAHUEM AHAJOIOBBIX INPUOOPOB M JATYMKOB (U3UUECKUX
BEJIMYMH, CPAaBHUBATH PE3YJIbTATHI U3MEPEHUH C yUETOM 3alaHHON a0COIIOTHON MOTPEITHOCTH;

IPOBOAMTH HCCIIEJOBAHHE 3aBUCUMOCTH OJHOW (DPU3MUYECKON BEJIMYMHBI OT JAPYrol ¢
HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUH (3aBUCUMOCTh COIPOTUBIIEHHS IPOBOJHHKA OT €ro
JUIMHBI, TUIOIIAN MONEPEYHOr0 CEYEeHUs U YAEIbHOIO CONPOTHUBIIEHUS BELIECTBA MPOBOJHMUKA,
CHJIBI TOKa, HWAYIIEr0o 4epe3 IPOBOJHHUK, OT HANpsKEHUS Ha IPOBOJHUKE, HCCIEJOBaHHE
MOCJEI0BATEIBHOTO M MapajuIeIbHOIO  COEAMHEHUH  NPOBOJHUKOB): IUTAHUPOBATh
HCCIeIOBaHe, COOMPATh YCTAHOBKY U BBINOJHITH U3MEPEHUS, CIeays NMPEeAIOKEHHOMY IUIaHy,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHMJE TaOnul U TpaduKoB, JeiaTh
BBIBOJIBI 110 pE3YJIbTaTaM MCCIIEIOBAHMS;

IPOBOJIUTH KOCBEHHbIE HU3MEpEHUs (PU3MUECKMX BEeNUYMH (yJelbHas TeII0EMKOCTh
BEIECTBA, CONPOTHBIICHHE NPOBOAHMKA, padOTa M MOIIHOCTh DJIEKTPHUECKOTO TOKa):
IUTAHUPOBATh M3MEpEeHHsl, cOOMPaTh IKCHEPUMEHTAIbHYI YCTAHOBKY, CIEIys MpPeII0KEeHHON
HUHCTPYKIMHU, U BBIYUCIIATD 3HAYCHNUE BCIIMYNHBI,

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS U3yUYE€HHBIX TPUOOPOB U TEXHUUECKHUX YCTPOUCTB C
OIOPOM Ha MX OMHMCaHUs (B TOM YHCIE: CUCTEMa OTOIUIEHUS JJIOMOB, TUTPOMETP, MapoBast
TypOuHa, aMIIEpMETP, BOJIBTMETP, CUYETUMK AIEKTPUUECKON SHEPTUH, IIEKTPOOCBETUTEIbHBIE
npuOOpHI, HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IPUMEPHI), AIEKTPUUECKUE MPETOXPAHUTEINH,

OJICKTPOMArdHuT, SJICKTPOABUTATCIIb ITOCTOAHHOI'O TOKa), HCIIOJIB3YA 3HAHUA O CBOMCTBAxX
(bu3nUecKux sIBICHUH U He0OX0AUMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUYECKNE YCTPOMCTBA U U3MEPUTENbHbBIE TPUOOPHI IO CXeMaM U
CXEMaTUYHBIM pPHUCYHKaM (KHJIKOCTHBI TEpMOMETp, TEepMOC, IICUXPOMETp, TUTPOMETD,
ABUTaTC]Ib BHYTPCHHETO CropaHus, 3JICKTPOCKOII, peOCTaT), COCTAaBJIAATb CXCMBI JJICKTPUUCCKUX
Lernei ¢ MmocjaeoBaTeNbHbIM U MapauIeIbHBIM COCIMHEHUEM JIEMEHTOB, pa3jinyasl yCIOBHBIE
0003HAYCHHS AIIEMEHTOB JICKTPUICCKHX IICTICH;
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NPUBOAUTH TMPUMEPHl  (HAXOAUTh HMHPOPMALMIO O TpPUMEpax)  MPaKTUYECKOTO
UCTIOJIBb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecnieueHus] 6€30MacHOCTH
npu oOpameHun ¢ NpudopaMM M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 310POBbS U
COOJIIOICHHSI HOPM KOJIOTMUYECKOT0 TIOBEICHUS B OKPYXKAIoIeH cpene;

OCYILIECTBIIATh MOMCK MH(POpManuu (u3ndecKoro cojepxanus B VHTepHeTe, HA OCHOBE
UMEIOIIMXCS 3HAHUM W MyTéM CpaBHEHHS JONOJHHUTEIbHBIX HCTOYHUKOB  BBLICTATH
MHpOpMaLHIO, KOTOpasi ABJISETCS IPOTUBOPEUNBOM UM MOKET OBbITh HEJOCTOBEPHOM;

UCIOJIb30BaTh IPHU BBIIOJHEHUM YUYEOHBIX 3aJaHUi HAyYHONOMYJISIPHYIO JINTEPaTypy
(GU3MYEeCKOro colepkaHus, CIpPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaxeTh
npuéMaMu KOHCHEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHUs HHPOPMALUU H3 OJHON 3HAKOBOMH
CHCTEMBI B IPYI'YIO;

Co3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M KpaTKHe YCTHBIE CooOmeHus, o00o0rmas
MHGOPMALIMIO U3 HECKOJIBKMX MCTOUYHUKOB (PM3UYECKOr0 COAEP)KaHUs, B TOM YUCIIE MyOIMYHO
NPEJCTAaBIATh PE3yIbTaThl MPOSKTHOW WM HCCIEOBATENbCKON NEATENbHOCTH, MPU 3ITOM
IPaMOTHO HCIOJb30BAaTh HM3YyYEHHBIM MOHATUHHBIA amnmapar Kypca (U3UKH, CONPOBOXKIATH
BBICTYIUICHHE IIPE3ECHTALMEM;

P BBINOJIHEHUH Y4EOHBIX IPOEKTOB M HCCIEAOBAaHMM (QU3MUECKUX IPOLECCOB
pacripesieniaTh 00s13aHHOCTH B IPYIIIIE B COOTBETCTBUM C ITOCTABICHHBIMU 3a/1a4aMu, CIEIUTh 3a
BBIIIOJIHEHUEM TIJIaHa JICHCTBHIA M KOPPEKTUPOBATh €ro, aJeKBATHO OIICHWBATH COOCTBEHHBIH
BKJIQI B JICSATEIHHOCTh TPYIIBI, BHICTPAUBATh KOMMYHUKATUBHOE B3aWMOJICHCTBHE, TPOSBIISS
TOTOBHOCTb pa3pemiaTtb KOH()IUKTHI.

K koHny obydeHus B 9 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUAIOIINXCS YMEHUN:

UCMOJIb30BaTh  TOHATHUA: CUCTeMa OTcuéTa, MaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCHTEIIFHOCTh MEXAaHWYECKOTO JIBHKEHUs, Nedopmanus (yrmpyras, IUIacTHUEcKas), TPECHHE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb U IEPerpy3KH, LIEHTP TSKECTH, aOCOIFOTHO
TBEPIIOE TEJIO, HEHTP TSHKECTH TBEPAOTO TEJa, pAaBHOBECHE, MEXaHUYECKHE KOJIeOaHMs 1 BOJHBI,
3BYK, UH(QPA3BYK M YJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, LIKaJIa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JATbHO30PKOCTb, CIIEKTPHI UCITYCKaHHS M TOTJIOMIEHHs, aubda, OeTa- u
raMMa-u3J1y4eHHsl, U30TOIbI, siIepHast YHEPTEeTHKA;

pa3nuyath SBICHUS (paBHOMEpPHOE W HEPABHOMEPHOE TPSMOJIMHEWHOE JIBIKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE IMaJeHUE Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTHBHOE MIBIDKEHHE, KojeOaTeTbHOe
JBIDKEHUE (3aTyXalolle M BbIHY)XJICHHbIE KOJIEOAHHUs), PE30HAHC, BOJHOBOE JIBUXKEHHE,
OTpa)XEHHE 3BYyKa, TNPSMOJMHEWHOE pAacCHpOCTPaHEHHUE, OTPAKEHHE M TPEIIOMIICHHE CBETa,
MIOJTHOE€ BHYTPEHHEE OTpakKeHUE CBETa, DPAa3JIOKEHHE Oenoro cBeTa B CHEKTP M CIOXKEHUE
CIIEKTPAJIbHBIX IIBETOB, IWCIIEPCHSI CBETA, €CTECTBEHHAs PaJMOAKTHBHOCTH, BO3HHUKHOBEHHE
JMHEWYaToro CHEeKTpa M3JIy4yeHHs) MO ONMCAHUI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3MUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YUYEHHbIX (PU3NUYECKUX SBICHUN B OKPY)KAIOLIEM MHpE (B TOM
grcie (Qu3nUecKue SIBICHUS B TPUPOJEC: NMPUJIMBBI M OTJIMBHI, JBWKeHHUE IiaHeT COTHEYHOM
CHCTEMBbl, PEAKTUBHOE JIBUKEHHUE KHMBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSICEHUE, CEWCMUYECKHE BOJIHBI, IIYHAMH, 5XO, IIBETA TEJ, ONTHYCCKHE SIBICHHS B
npupoje, OHONOTHYEeCKOe JIeHCTBHE BUAMMOTO, YIbTPAa(pUOJIETOBOTO U PEHTTEHOBCKOTO
W3IYyYCHUH, eCTECTBEHHBIH paJHOAKTHBHBIN (OH, KOCMHYECKHE JIy4d, paJUOAKTHBHOE
U3Iy4YeHHEe MPUPOJHBIX MMHEPAJOB, JEHCTBUE pPAJUOAKTUBHBIX H3IYYEHHH Ha OpraHu3m
YeJI0BEKa), IPH 3TOM NEPEBOIUTH MPAKTHUYECKYIO 33/1a9y B yU4eOHYIO, BBIJIENIATH CYIIECTBCHHBIE
CBOMCTBA (PU3HAKN) PU3HUUECKUX SBICHUM;

OINKCHIBATh W3YYEHHBbIE CBOMCTBAa Tel M (U3UYECKUE SIBJICHUS, WUCHOIB3Ys (U3UUECKUE
BEJIMYMHBI (CPE/IHSS U MTHOBEHHAsI CKOPOCTh Tella IPU HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
nepeMeIneHne, myTh, YriioBas CKOpOCTb, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHJIa TSKECTH,
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YCKOpPEHHE CBOOOTHOIO MAJIeHUs, BEC Tella, MMITYJIbC Tella, MMITYJIbC CHIIbI, MEXaHW4yecKas
paboTa M MOIIHOCTb, NMOTEHLUAIbHAS SHEPrHs Tesa, MOAHATOrO HaJ IMOBEPXHOCTBIO 3€MIIH,
MOTEHIMAJIbHAsL SHEPrUsl CHKATOM IPY)KHUHBI, KMHETHYECKass SHEpIus, NOJHAs MeXaHWYecKas
SHEprus, Mepuo] W YacrtoTa KojeOaHWi, JJIMHA BOJHBI, TPOMKOCTb 3BYKAa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, I0OKa3aTelb IPEJIOMIIEHUS Cpelbl), IPU ONMCAHUM HPABUIBHO TPAKTOBATb
(bu3n4ecKuil CMBICI UCIOIb3YEMBIX BEJIMYMH, 0003HAUCHUSI U €MHUIBI (PU3HUECKHX BEIUYMH,
HaxXoAuTh (OpMYJIbl, CBS3bIBAIOIIME JAAHHYIO (PU3UUECKYIO BEJIMYMHY C JAPYIMMU BEIMYMHAMH,
CTPOUTH TPapUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;

XapakTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBICHHS W MPOIECCHI, HCIOJB3YS 3aKOH
COXPAHEHMs SHEPIUH, 3aKOH BCEMHPHOrO TATOTEHMS, MPUHIMII CYNEPIO3ULMH CUJI, TPUHIIMII
oTHOocuTenbHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMIIYJIbCA, 3aKOHBI
OTPAKEHMsI U IPEIOMIIEHUS] CBETA, 3aKOHbI COXPAaHEHMs 3apsAO0BOr0 U MAacCOBOIO YMCEN IpU
SICPHBIX PEaKLUsAX, IPU ITOM JIaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alUCBIBATH €TO
MaTEeMaTH4eCKO€e BbIpPAXKECHUE;

O0BSICHATH (PU3NYECKHE MPOIIECCHl M CBOMCTBA TeJl, B TOM YHCIIEC U B KOHTEKCTE CHTYalUi
IIPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH PUUMHHO-CIICACTBEHHBIEC CBSI3U, CTPOUTH
00BsICHEHUE M3 2—3 JIOTHUECKUX IIArOoB C OMOpPOW Ha 2—3 HM3y4YCHHBIX CBOWCTBA (PU3MUECKUX
SABJICHUH, GPU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIe 3a7a4d (ONMHPAIONIMECs Ha CUCTeMY W3 2—3 YPaBHEHUI), HCIOJb3Ys
3aKOHBI U (POPMYJIBI, CBS3bIBAIOIIME (PU3UUYECKUE BEITUUMHBL: HA OCHOBE aHaJIM3a YCJIOBHS 3a1a4n
3alUCBHIBaTh KPATKOE YCJIOBHUE, BBIABISATH HEAOCTAIOIIME WM M30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHbl M (OpPMYJbl, HEOOXOAMMBIE Uil pELIeHUs, NPOBOJUTH pPACYETBl U OLIEHUBATbH
PEATMCTUYHOCTD MOYYCHHOTO 3HAYCHHS (PU3MUECKON BEIIMYHHEI,

pacrio3HaBaTh MpO0JIEMbl, KOTOPblE MOXKHO PEIIMTh MpPU MOMOIIU (DPU3UYECKHX METOMOB,
UCIOJIb3YSl ONMCAHWE HCCIIEOBAHMSI, BBIIEISATH IPOBEPSEMOE MPEANOJI0KEHUE, OLIEHUBATh
[IPaBUIBHOCTh MOpSAKA IPOBEACHUS MCCIEJOBAaHUA, [JeNlaTh BbIBOJbI, HHTEPIPETUPOBATDH
pe3yJibTaThl HAOJIIOIEHUH U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOJEHHIO (PU3NYECKUX SBJICHUNA MU (PU3NYECKHX CBOICTB Ten
(u3yueHue BTOpPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPruu, 3aBUCHUMOCTb MNEepHoa
KoJIeOaHUH NPY>KUHHOTO MasTHUKA OT Macchl rpy3a U KECTKOCTH NMPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IbI MaJIBIX KOJeOaHUH, MPSIMOJIMHEMHOE pacpOCTpaHEHUE CBETAa, PassIoKeHHE OesIoro
CBETa B CIEKTp, U3yUeHUE CBOMCTB M300pakeHUsS B INIOCKOM 3€pKalie ¥ CBOMCTB M300pakeHUs
npenMera B coOuparonien JuH3e, HaOa0JeHHE CIIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3IYUEHHUS):
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pyI0BaHHUS, ONUCHIBATh X0
OTIbITa U €ro Pe3yibTaThl, POPMYIUPOBATH BBIBOJIBI;

IPOBOJUTH MPU HEOOXOJAUMOCTH CEPHUI0 MPSIMBIX U3MEPEHUM, ONIpeNeNsis Cpe/iHee 3HaUeHUe
u3MepsieMoil BelMMUYUHBI (POKYCHOE pacCTOSIHME COOMpAroIlel JIMH3bI), 0OOCHOBBIBATH BHIOOP
criocoba n3MepeHus (M3MepUTEIbLHOro Ipudopa);

IPOBOJUTH MCCIIEJOBAHNE 3aBUCUMOCTEN (PU3MYECKUX BEIUYHH C UCIOJIb30BAHUEM HPSIMBIX
U3MepeHuil (3aBUCUMOCTb ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHOMU
CKOpPOCTH, NepuoJia KoieOaHui MaTeMaTUYECKOTro MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yIiia
OTpaXEHHs CBeTa OT yrja MaJeHus U yrjla MpeioMIIEHUs OT yrja MaJieHus): IUIaHHPOBATh
HCCIIeIOBaHNE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3YyJbTaThl MOTYyYEHHOU
3aBUCHUMOCTH (PU3MYECKUX BEJIWYMH B BHUAE TaOiul U TrpadukoB, AenaTb BBIBOJBI IO
pe3ylibTaTaM HCCIe10BaHus;

IPOBOJIUTH KOCBEHHBIE M3MEPEHHs (PU3MUYECKUX BEIWYHMH (CPEAHSAS CKOPOCTh U YCKOpPEHHE
TeJa MPpU paBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO MaieHus, )KECTKOCTh MPYKUHBI,
KOA(QQHUIHUEHT TPEHUs CKOJIbXKEHHs, MeXaHW4yeckass paboTa M MOIIHOCTb, YacTOTa U TEPHOJ]
KojeOaHui MaTeMaTH4eCKOro M NPYKHHHOTO MAasTHUKOB, ONTHYECKas cujla coOuparomiei
JIMH3BI, PaJMOAKTUBHBIM (DOH): IJIAHUPOBATH M3MEPEHMs, COOMpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBINOJIHSTH U3MEPEHUS, CIIeys MPEII0KEHHON NHCTPYKIIUU, BEIUUCIISITh 3HAUEHNE
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BEIMYMHBl ¥ aHAJIM3UPOBATH IOJIyYEHHBIE PE3yJbTaThl C Y4YETOM 3aJaHHOM IMOTPELIHOCTH
U3MEPECHU;

coOuIro1aTh NMpaBUila TEXHUKU 0€30I1aCHOCTU IIpU paboTe ¢ 1abopaTOpHBIM 000PYJOBaHUEM;

pa3nnyaTth OCHOBHBIE NMPU3HAKUA M3YYECHHBIX (PH3MUECKUX MOJeNeil: MaTepualbHas TOUKa,
a0COIOTHO TBEPIOE TEINIO0, TOUCUHBIH UCTOYHHK CBETA, JIy4d, TOHKAs JIMH34, TUIaHEeTapHasi MOJIETb
aTOMa, HYKJIOHHAsi MO/I€JIb aTOMHOTO $1/1pa;

XapakTepu30BaTh MPUHLUIB! AEHCTBHS N3YUYEHHBIX NIPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OIOpPOM Ha MX ONUCAaHUS (B TOM YHCIE: CHUAOMETp, JATUUKU IIOJOXKEHMS, PACCTOSIHUS U
YCKOpPEHHUs, paKeTa, 5XOJIOT, OYKM, IEepUCKOoIN, (oToanmapar, ONTHUYECKHE CBETOBOBI,
CIIEKTPOCKON, J03UMETp, KaMmepa BuibcoHa), HCIONIB3Yys 3HAHUS O CBOWCTBAX (U3UUECKUX
SBJICHUH U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3YUYEHHBIX TEXHUYECKHX YCTPOMCTB,
WU3MEPUTENbHBIX MPUOOPOB M TEXHOJIOIMYECKMX IPOLECCOB IPHU pEIIeHUH y4dyeOHo--
IIPaKTUYECKUX 3ajay, ONTUYECKHE CXEMBI JJISl TIOCTPOEHUSI U300pakeHUH B IJIOCKOM 3€pKaje U
cobuparoiei JuH3e,

OPUBOANUTH TpUMEpHl  (HaXoauTh HMH(OpPMAIMIO O MNpUMEpax)  MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOM XM3HM JUIsl oOecriedeHus: 0e30MacHOCTH
npu oOpameHnrd ¢ npudopaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3I0POBBS H
COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 MIOBEACHUS B OKpYXKarolleil cpere;

OCYWIECTBIISATh MOMCK  HMH(popMamuu  ¢u3MuecKkoro coaepkanusi B MHTepHeTe,
CaMOCTOSITENIbHO ~ (pOpMynUpysl TMOUCKOBBIM  3ampoc, HAXOAUTh IYTH  ONpEeAEIeHUS
JOCTOBEPHOCTH TOJIYYCHHON WH(POpPMAIMK Ha OCHOBE MMEIOIINXCS 3HAHUH U JTOTIOJHUTEILHBIX
HCTOYHUKOB;

UCIOJIb30BaTh IPHU BBINOJIHEHUU YYEOHBIX 3aJaHUH HAy4HO-IOMYJIIPHYIO JINTEpaTypy
(GU3MYeCcKOro colep)KaHus, CIpaBOYHbIE MaTepualbl, pecypchl cetu VHTepHeT, BiaueTh
npuéMaMHu KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpa3oBaHHUs MHGPOpMalUU U3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYI'YIO;

CO3/1aBaThb COOCTBEHHbIC NMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaLUM U3
HECKOJIbKUX HMCTOYHHMKOB (DU3MYECKOTO COJEp)KaHUs, MYyOJUYHO MPEACTaBIATh PE3yJbTaThl
MIPOEKTHOM WJIM MCCIEN0BAaTEIbCKONW NEATENbHOCTH, IMPU HSTOM T'PAMOTHO HCIIOJIb30BATh
M3yYEHHBIN MOHATUIHBIN amnmapar u3y4aeMoro pasjena (pU3MKU U CONPOBOXKIATh BHICTYIUIEHUE
Ipe3eHTalHel ¢ y4éTOM 0COOCHHOCTEH ayIuTOPUN CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

Paznen, tema KoauuecTBoO
n/n 4acoB
7 kaacc (68 yacoB, 2 yaca B HeJ1eJII0)
®dwu3nka u ee pojib B MO3HAHWU OKPYKAFOIIIETO MUPA 4
[lepBoHayanbHbBIE CBEICHUS O CTPOSHUH BEIIIECTBA.
BiaumopeiicTBue Ten. 23
JlaBiieHME TBEPIBIX TEJI, KUJIKOCTEN U Ta30B. 21
PaboTa u MomHOCTE. DHEPTHS. 13
Pe3epBHOE Bpemst 1
8 kiacc (68 yacoB, 2 yaca B Hej1eJII0)
TenoBbIie SIBICHUS. 23
DNEKTPUUECKUE SIBICHHUS. 29
DJEKTPOMArHUTHEIC SIBIICHUS. 5
CBeTOBEBIC SBIICHUS. 10
PeszepBHOE Bpems 1

9 kaace (99 yacoB, 3 yaca B Hej1eJ1I0)
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3aKOHBI B3aUMOIEHCTBYS U ABMKEHUS TEII. 34
Mexannyeckue KojeOaHus ¥ BOJHBI. 3BYK. 15
DNEKTPOMArHUTHOE TOJIE 25
CtpoeHue aToMa U aTOMHOTO Si7[pa 20
CrpoeHnue u 3Bosmonus BeeneHHOM. 3)

O0111ee KOJIMIECTBO YacoB: 2354.

YYEBHO-METOAUYECKOE OBECIIEYEHUE YYEBHOI'O IIPEJIMETA,
KYPCA

Jluteparypa nJis1 ydurTes:

®dusnka. 7—9 kimaccol : paboyas nporpamma K tuHEE YMK A. B. [leprimkuna, E. M. I'yTHuK :
ydeOHO-MeTouueckoe mocoobue / H. B. ®unonosuy, E. M. I'yrauk. — M. : [Ipoda, 2017.
®dusuka. 7 kiace. : Yueounk/ A.B. [lepeimkun. — M.:[Ipoda, 2017.

®dwusuka. § knace. : Yueobnuk/ A.B. [lepeimkun. — M.:JIpoda, 2018

®wusuka. 9 knacc. : Yue6uuk/ A.B. Ileppikun. — M.: [Ipoda, 2018

@unononu H.B. Meroanueckoe mocodue k yueOnuky A.B.Ileppimknna «Pusuka 7» M.:
Hpoda, 2015

dwusuka. 7 k1. Meroauueckoe nmocobue / H. B. ®unonosua. — 2-e usf., crepeotun. — M. :
Hpoda, 2015

dwusuka. 8 kiacc. Meronuueckoe nmocodue /H. B. ®unonosuu. — 3-e usg., crepeotun. — M. :
Hpoda, 2018.

dwusuka. 9 k1. Meroauueckoe mocodbue / E.M. I'yrauk, O.A. UepaukoBa — M. : JIpoda, 2016.
®uszuka. COOpHUK BONPOCOB U 3ahad. /-9 k1. : yyeb.nocobue ans oliieodpa3onar.
yupexaenuit/ A. E. Mapon, E. A. Mapon, C. B. Ilo3oiickuii.- M.: [Ipoda, 2013.

KonTponbHble U caMmocTosATeIbHbIe paboThl MO Qu3uke. 7 kiacc: K yueOHuky A.B. [epbimkuna
«®Dusmka. 7 kimace» @I'OC/ O.U. I'pomuea. — 8-¢ u3x. , nepepad. U mon. — M.: M3agarenscTBO
«JKk3ameny, 2016.

KonTtponbHbIe U camocTosTeNbHBIE paboThl o gu3uke. 8 kiacc: K yueOHuky A.B. [lepbimknna
«®Dusuka. 8 kmace» ®I'OC/ O.U. I'pomuea. — 7-e u3z. , nepepad. U non. — M.: M3garenscTBO
«IKk3ameny, 2017.

KonTponbHble U camocTosTeNbHbIE paboThl MO (usuke. 9 knacc: k yueOHuKy A.B. Ilepbimknna,
EM. I'ytauk «®wu3uka. 9 kimace» ®I'OC/ O.U. I'pomnesa. — 6-¢ u3a. , mepepad. 1M mon. — M.:
MzpatenscTBo «OK3aMen», 2016.

®usuka. Tectol. 7 knacce (aBTop A.B. UeboTapesa.) M.: U3natenbeTBo « Dk3amen», 2015
®usuka. Tectsl. 8 knace (aBTop A. B. UeboTapesa). M. UznatenscTBo « Dk3amen», 2015
®uzuka. KontponbHeie u camocrositenbHbie padotel (O.U. I'pomieBa.) M.: U3marenbcTBo «
Ox3amen»,2013

Jlykammk B.U. Coopuuk 3amau no ¢pusnke7-8 kimaccel M.: [IpocBemienne, 1994

Coopuuk 3amau 1o ¢usuku 7-9 knaccsl ( aBropsl B.U. Jlykamuk, E.B. FBanoBa.) M.:
[Ipoceemenue,2004

®usnka. 8 knacc. KontposabHbie paboTsl B HOBoM (popmate.- M.: «MuTemnext-Lentpy», 2011
®dusnka. 9 xknacc. Konrponbasie paboTsl B HOBoM dopmare.- M.: «MaTennekt-Lleatpy, 2011
®usuka. [Toaroroska k OI'D B 2017 roxy. Auarnoctuueckue padorsr.—M.: MITHMO, 2017.

Jlureparypa aJjsi y4auuxcs:

®dwusuka. 7 knacc. : Yueobuuk/ A.B. [lepoimkun. — M.:lpoda, 2017.

®dusmka. 8 kiacc. : Yueonuk/ A.B. [lepeimkun. — M.:[Ipoda, 2018

®dusuka. 9 knace. : YueOnuk/ A.B. Ileppimkun. — M.:Ipoda, 2018

®usuka. COOpHUK BONpPOCOB H 3amad. /-9 KiI. : ydeb.nocobme uisi oOmeoOpas3oBar.
yupexaenuit/ A. E. Mapon, E. A. Mapon, C. B. [To3oiickuit.- M.: [Ipoda, 2013.
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KoHTposbHBIE B caMOCTOSITENIbHBIE padoTHI MO Gu3KKe. 7 Kiacc: K yueOHuky A.B. [lepoimkuna
«®Dusmka. 7 kmacey ®I'OC/ O.U. I'pomuesa. — 8-e u3z. , nepepad. U mon. — M.: M3garenscTBO
«DK3amen», 2016.

KonTponbHble U camocTosATeabHbIe paboThl MO Gu3uke. 8 kiacc: Kk yueOHuky A.B. [lepbimkuna
«Dwmsuka. 8 kimacey ®I'OC/ O.U. I'pomrieBa. — 7-¢ uzn. , nepepad. 1 mon. — M.: M3gaTenbCcTBO
«3Ik3ameny, 2017.

KoHTtposbHbIe B camocTosATeNbHBIE PaboTHI 10 (u3uke. 9 knacc: k yueOHuky A.B. Ilepsimkuna,
EM. I'ytauk «®wusuka. 9 knacc» ®I'OC/ O.U. I'pomuesa. — 6-¢ uza. , nepepad. U mon. — M.:
HsznarenscTBo «OK3amen», 2016.

®usuka. Tectrl. 7 knacce (aBTop A.B. UeGorapesa.) M.: M3narenbeTBo « Dx3ameny, 2015
®usmka. Tectol. 8 kiace (aBTop A. B. UeboTapera). M. MznarenscTBo « Dx3amen», 2015

MarepuajibHO-TeXHHYEeCKOe o0ecreyeHune:

Tabauie! 00IIIETO HA3HAYEHUSI

Mexnynaponnas cuctema equnui (CH).

[IpucraBku anst 00pa3oBaHUs JECATUYHBIX KPATHBIX U JOJBHBIX €IUHUILL.

DU3NYECKUE TTOCTOSTHHBIE.

[Ikana 5JeKTPOMAarHUTHBIX BOJIH.

[IpaBuia mo TexHuke 6e30MaCHOCTH MU paboTe B KaOWHETE (HU3HKH.

O6opynoBanue U IpUOOPHI.

Homenknarypa yae6HOro o6opyaoBanus no (GpusnKe omnpeaensercs cTanaapraMu (pu3n4eckoro
o0Opa3oBaHMs, MUHIMYMOM COJCpKaHMs y4eOHOTO MaTepuana, 0a3uCHOUM mporpaMMon 00IIero
oOpazoBanus. JlaGoparopHoe U JAEMOHCTpallMOHHOE oOOopynoBaHUE YkazaHo B Ilepedne
yae0HOro 000pyaoBaHwMs 10 (GU3HKE sl 001Ie00pa30oBaTeIbHBIX YUpexKaeHui PO.

MYHULWMNAJIbHOE MoanucaHo undpposoi

KA3EHHOE noanucoto: MYHULUNIMAJIbHOE
KA3EHHOE

OBLLI'EOBPA3OBATEﬂbH OBLLEOBPA3OBATEJIbHOE

OE YYPEXIEHWNE YYPEXKAEHME "MYKCYTCKAS

"MYKCYTCKAA OCHOBHAA

OCHOBHAS E?(Uc.)lEgFPA3OBATEJ'IbHAH

OBLLUEOBPA3OBATEJIbHA para: 2023.09.25 21:27:47

A LWKONA" +08'00'
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