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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€tom deaepaibHON pabouei mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpaMmbl 10 (M3MKE HAIpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS U OPraHMU3alMI0 H3YUYCHUS
Gbu3MKKM Ha NeATeNbHOCTHOM ocHOBe. B mporpamme mo (u3uke yuduTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM 00y4YEeHHS, a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00IIIeT0 00pa30oBaHusI.

[Tporpamma 1o usuke ycraHaBiIMBaeT paclpeiesieHue yueOHOro maTepuana
1o rogam oOydeHus (IO Kjaccam), MpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYeHUs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACpPXKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Tporpamma no ¢Qusuke paspaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKOU
MOMOIIY YYUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

dusmka SBIAETCA CHCTEMOOOPA3YIOIMIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
PEIMETOB, ITIOCKOJIBbKY (PU3NUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, OMOJOTHEN, aCTpOHOMHUEH 1 pu3HUecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHUpa, MPEIOCTaBIseT Haubosiee sICHbIC
o0pa3ipl MPUMEHEHUsI HAyYHOTO METOJa MO3HaHUs, TO €CTh Croco0a MoIyyYeHus
JIOCTOBEPHBIX 3HAHUHN O MUpE.

OpHa w3 TIaBHBIX 3a/ma4d (PU3NYECKOTO O0pa3oBaHUS B CTPYKType OOIIETO
o0Opa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYyYHON I'PaMOTHOCTH M
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIaJICHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSCHATH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBaTh  JaHHbIE HW  HCIOJNb30BaTh  HAYYHBIE
JI0Ka3aTeNbCTBA IS MOIYYESHUS BHIBOJIOB.

[lenmn wu3yueHus QPU3NKK HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konueniuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoini @exepauuu, peannu3yrOMHUX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnerun MunucrtepcTBa npocsenienusi Poccuiickoit @enepanuu (IpoToKoa oT 3
nekadbps 2019 r. Ne [1IK4BH).
Ieau u3zyyenus pusnku:

npuoOpeTeHne HMHTEepeca W CTpeMJIeHHS OOydJalomuxcsi K HaydHOMY
U3YYCHUIO TPUPOJbI, Pa3BUTHE HUX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABIECHUI O HAYYHOM METOJI€ MO3HAaHUSA U (POPMHUpPOBAHHE
HCCIIEJIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(dbopMupOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHUs] OCHOB
CTPOEHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HUKU;
(dopMuUpOBaHUE NPEJICTaBICHUN O posin (U3MKHU JJs Pa3sBUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TMpEACTaBIEHUH O  BO3MOXHBIX  cdepax  Oyayuiei
npodeccCHoHaNBHON JAeSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOU, MOATOTOBKA K
JaybHeleMy oOy4eHHUI0 B STOM HaIPaBJICHUU.

JlocTkeHne 3TUX IieNield MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
00111er0 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIOIIUX 3a]a4.

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHHM  BEMIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

NpUOOpETEHNE YMEHHUI OMHCHIBATH U OOBSACHATh (PU3UUECKHUE SBICHUS C
UCIIOJIb30BaHUEM TOJIYUYCHHBIX 3HAHUH;,

OCBOCHHE METOJIOB PCIICHUS MPOCTEHIIMX pacuy€THhIX 3aJad ¢
UCIIOJIb30BaHUEM buznyecKux MOJICIICH, TBOPYECKUX u
MPAaKTHKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUH HAOIIOAATh MPUPOIHBIC SBJICHUS W BBITIOIHATH OMBITHI,
nabopaTtopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIIOJIb30BaHUEM H3MEPHUTEIBHBIX IPUOOPOB;

ocBOoeHHE MPUEMOB PabOThl ¢ MH(pOpMaIuen (HU3NIECKOTO COJEp KaHMS,
BKJItOUYasi THPOPMAITUIO O COBPEMEHHBIX JOCTHKCHHUSX (U3UKH, aHAINU3 H
KPUTHYECKOE OLICHUBAaHNE NH(POPMAITUH;

3HAKOMCTBO €O c(hepamu poecCHOHATBEHON EeATeTLHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMCHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3HUSCKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

obOpazoBaHust oTBOAUTCS 238 "acoB: B 7 kiiacce — 68 yacoB (2 yaca B HeJieN0), B 8
Ki1acce — 68 yacoB (2 daca B Hemeno), B 9 knacce — 102 yaca (3 yaca B HeZel0).



Peanuzanus ecrecTBEHHO-HAYYHOW HAMPABICHHOCTH pabouyell MmporpaMMbl
yueOHoro npeamMera « Pu3nkay OCylIeCTBISETCS C UCTIOIb30BaHUEM 000PY/I0BaHUS
mkoJibHOTrO KBanTopuyma.

[Ipennaraemsrii B mporpaMMe mo GuU3MKe MepedeHb JabopaTOPHBIX paboT U
ONBITOB HOCUT PEKOMEHJATEIbHBIN XapaKTep, YUUTEIb JIeJIaeT BEIOOp MPOBEACHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEU
oOyyJaronuxcsi, CucKa SKCIEPUMEHTANbHBIX 3aJaHuil, MpejiaraeMblx B paMKax
OCHOBHOT'0 I'OCYJIapCTBEHHOTO IK3aMeHa 1o (PU3HUKe.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @®usuka v €€ poJib B NO3HAHUU OKPY KaI0IIero Mupa.

®dusuka — Hayka o npupoxe. SBieHus npuponsl. OU3NUECKUE SIBICHUA:
MEXaHNYECKHUE, TEMIIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3MmepeHue Qusnueckux BenuyuH. Duznyueckue
npubopsl. [lorpemHocts u3mepenunit. MexxayHapoHasi CUCTeMa €IMHHUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKW H3y4dalOT MPHUPOAY.
EcTecTBEeHHOHAyuYHbIII METOJl MO3HaHWA: HAOIIOJEHUE, IIOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIIBIKEHUE THUIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HabmogaemMoro aBieHus. Onucanue GU3NUECKUX SIBICHUN C TOMOIIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJEKTPUYECKHUE, MArHUTHBIE, CBETOBbIE

SIBIICHUS.
2. @uznyeckue npuOOPhl U NpoLeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
1 (PpoBBIM MPUOOPOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpenenieHUEe LEHBI AEJIEHUS Kbl U3MEPUTEIBHOIO MPUOopa.
2. M3mepenue paccTosIHUN.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TeEA.
4. OnpezneneHue pa3MepoB MaJbIX TEN.
5. M3mepenune temreparypsl HNpU HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JaTYUKA TEMIIEPATYyPBI.

6. IIpoBenenue mccienoBaHus MO NMPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblie, 4eM OOJIbIlEe BhICOTA
IIyCKa.

Paszpnes 2. IlepBoHavyasibHbIe CBEACHUS 0 CTPOCHHH BeleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIB, HMX pa3Mmepsl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBwxenne yactuy BemecTBa. CBSA3b CKOPOCTH JBUKEHHUSI YaCTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBmxenue, nud@ysus. BzaumonencTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBA3bp MeXAy CBOMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABMKEHHUS.



2. HaGmonenue nuddysumn.
3. HaGmionenue — siBneHuid,  OOBACHAIONIMXCS ~ MPUTSIKEHUEM WM
OTTaJKMBAHUEM YACTHI] BEUIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJAOM psiioB  (C  HUCIOJb30BaHUEM

dboTorpaduii).
2. OnbITHI 10 HAOJIIOICHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHne U B3aMMOJAEHCTBHE TeJl.
MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHXKCHHE.
Ckopoctb. CpenHsisi CKOpPOCTh MNPH HEPAaBHOMEPHOM JABMKEHHH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHne uHepuMM. 3aKOH HMHEPUUH. B3auMoaencTBHE TeNl KAaK NpPUYMHA
W3MEHEHUsS CKOpPOCTH [BWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ] B €IUHULIEC
00BéMa BellecTBa.
Cuiia Kak XapakTepuCTHKa B3aumojeiucTBus Ten. Cuina ynpyroctd U 3aKOH
['yka. M3mepenne cwiibl ¢ MOMOIIBIO IMHAMOMETpA. SIBJIIEHUE TIATOTEHMS U CHJIA
TsokecTu. Cuiia TsSHKeCTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. Crnoxenune
CWJI, HaPaBJIEHHBIX MO OJHOW IpsiMoi. PaBHoxeicTByromas cuii. Cuiia TpeHus.
TpeHue CKOJIbKEHHS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHUUECKOTO ABUKEHHUS Tea.
2. N3mepeHune cKOpoCTH MPAMOIMHENHOTO JIBUKECHUS.
3. HaOGmtonenue siBneHus nHepuu.
4. HaOmroneHnve n3aMeHeHUs! CKOPOCTHU MPH B3aUMOJICHCTBUU TE.
5. CpaBHEHHME MAcC IO B3aUMOJICHCTBUIO TEJ.
6. CroxxeHue cujl, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnuie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JBIXKEHHS (IIApUKa B HKUIAKOCTH,
MOJIEJIH JIEKTPUUYECKOT0 aBTOMOOWIISI M TaK Jajiee).

2. OmpeneneHue CpeaHE CKOPOCTH CKOJIBXEHUS Opycka WM IIapuKa 0
HaKJIOHHOM IIOCKOCTH.

3. OmnpenesieHne INIOTHOCTU TBEPIOTO TeIa.

4. OmbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCThH pacTsbkeHus (nedopmaiun)
NPY>KUHBI OT MPUII0KEHHOM CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.



HaBnenue. CriocoObl yMEHBIIICHUSI M YBETTUYCHUS JlaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJeHUs raza or o0béma, Temmeparypsl. llepenaua naBneHus
TBEPABIMU TEJNAMU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmarnueckue
MaIllMHbl. 3aBUCUMOCTb JABJICHUS KUJKOCTH OT TIyOuHBI. ['mapocrarnueckuit
napagokc. Coobmaromuecs cocynpl. [ uapaBnnyeckne MeXaHU3MBbl.

AtMocdepa 3emum u atmMocdepHoe naBieHue. [IpuduHBI CyIecTBOBaHUS
BO3yIIHONM 00o0siouku 3emiu. OmnbiT Toppuuennu. M3mepenue armochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpeHns: aTMOC(EPHOTO TaBICHHS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmraromyecst COCY/IbI.

['mapaBiuyueckuit mpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTbD BBITAJIKMBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJla
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U IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BHITAIKMBAKOIIEH CUJIBI BECY BRITCCHEHHOM KHUIKOCTH.

8. YcnoBue miaBaHus TeJl: IJIaBaHUE WK MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOIICHHS INIOTHOCTEH Teaa U KUIKOCTH.

N

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTpyKEHHOM B
XKUJKOCTb YaCTH TEJIa.

2. OmnpeneneHue  BBITAJIKMBAIOLICH  CHJIBI, JEHCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHWBAIOLIEH CHIIBI, AEUCTBYIOIIEH Ha TEIO
B KHUJKOCTH, OT Macchl TeJa.

4. OnbITbl, ACMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAIKUBAIOIICH  CHUIIBI,
JEUCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOrPYKEHHOM B )KUJIKOCTh
YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH.

5. KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBAHHME JIOJKH H
OIpeAeIIeHUE €€ TPY30I0AbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIIHOCTH. DHEPrus.

Mexanuueckast padbota. MOUIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IlpaBuio

paBHOBecHs pblyara. [I[pumeHeHue npaBuiia paBHOBECHUS pbhluara K 0J0Ky. «30J0T0e



npasuio» mexanuku. KIIJI mpocteix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas oHeprusi. KuHeTmueckas ¢ TOTCHIMAJIbHAs SHEPIUsl.
[TpeBpallieHre OJJHOTO BH/Ia MEXAHUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUs
SHEPrUU B MEXaHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompenenenne pabOTHI CUIIBI TPEHUS P PABHOMEPHOM JABUKEHUH TEJIa TI0

TOPU30HTAIIBHOM IMOBEPXHOCTH.
2. HccnenoBaHue yclnoBUM paBHOBECHS pblyara.
3. W3mepenue KIIJ] HakKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHEHUS MEXAHUYECKON DHEPIUH.
8 KVIACC

Pa3znes 6. TerioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOECHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOLINE
OCHOBHBIE II0JIOKEHUSI MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOrO COCTOSHHUM BEIECTBA.
Kpucramimueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, XKUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJAPHO-KMHETUYECKOU TEOPHH.
CMaunBaHMe U KalWJUIIpHBIE sBICHUS. TeIIoBoe pacliupeHUe U CKaTue.

Temneparypa. Cs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHHsst sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH JHEpPruu:
TeIUIonepeaaya u coBepiieHne padoTsl. Buasl Temonepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUSA, U3ITyYECHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE€ paBHOBecHE. YpaBHEHHUE TemoBoro Oamanca. [lnaBnenue wu
OTBEpPACBAHME KPHUCTAUIMYECKMX BEHIECTB. YJElbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMoc(epHOro
JTABJICHHUSL.

Bnaxnocts Bo3ayxa.

DHeprus TOIUIMBa. Y IeJIbHAs TEII0Ta CTOPAHUS.

[Mpunuumner pabotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro aBuratens.
TerutoBble IBUraTENIN U 3alIUTa OKPYKAOUIEN CPEIBL.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOIIECCAX.

Hemoncmpayuu.

1. HaGnrogeHue OpOyHOBCKOTO ABMKEHHUS.
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10.
11.
12.
13.

Ha6monenne nuddysun.

Habmronenue siBiieHUi cMauyuBaHUS U KAaUJUISIPHBIX SIBIICHH.
HaGroienre TermioBoro pacimpeHust Tel.

W3meHeHne naBieHUs rasa Mpu M3MEHEHUM 00bEMa M HarpeBaHUM WU
OXJIAKJICHUH.

[IpaBuia u3MepeHus: TeMIepaTyphl.

Bunp! Terionepenauu.

OxJaxaeHue Npu COBEPIICHUHU pabOThI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CUJIAMH.
CpaBHeHME TEIUIOEMKOCTEH pa3IMUYHbIX BEIIECTB.
Habnronenue kumneHusl.

Habmnronenue nocTostHCTBa TeMIepaTyphl IIPH TUIABICHUU.
Moaenu TeIIOBBIX JABUTAaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJIIPHOTO TPUTSKCHHUS.
OMnbIThI 0 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIK caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL

OmnpezeneHue AaBiaeHUs BO3yXa B OJLIOHE HIITPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa M HArpEeBAHUS WIIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH OJHEpPruu Tela B Pe3yJbTare
TerUIonepeauu U padoThl BHEITHUX CHJL.

HccnenoBanue sBJIEHHS TEIJIOOOMEHAa MPH CMEIIMBAHUM XOJOJHOW U
ropstye BOJBI.

Onpenenenne  KOJMWYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  IpH
TEMI000MEHE C HArPEThIM METAIUTMYECKUM ITUITHHIPOM.

Omnpenenenue yaelbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanue nponecca UCIapeHusl.

OrnpenenieHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Onpenenenne yaeapHONW TEMIOTHI IUIABJICHUS JbJA.

Pa3znes 7. JinekTpudecKkue ¥ MarHUTHbIE SIBJICHHS.

OnekTpu3aums Tenl. J[Ba poaa dIeKTpUUECKUX 3apsioB. BzaumopeiicTBue
3apsOKeHHBIX  Tesl. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMO/JICHCTBUS
3apSKEHHBIX TEJT OT BEJIMYHUHBI 3aPSJI0B U PACCTOSHUS MEXITY TEIIAMH).

Onektpuueckoe mnoje. Hanpspk€HHOCTh 3iekTpudeckoro mnoiist. IlpuHuumn
CYNEPIIO3UIIMH IJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpoBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKAa.
WM CTOYHMKHM TIOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPHUYECKOro TOKa (TeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUIKOCTAX U T'a3ax.

Onektpuueckass uenb. Cumia  Toka.  DJEKTPUYECKOE  HAIPSHKEHUE.
ConpoTuBieHUEe TPOBOJHUKA. Y IEIIBHOE CONPOTUBJIEHUE BellecTBA. 3akoH Oma
I ydacTka nenu. [locnegoBarenbHOE U MapaJUIeIbHOE COCTMHEHNE MPOBOIHUKOB.

PaGota u wMomHOCTh ayekTpuueckoro Toka. 3akoH J[[xoymns—JleHma.
DNeKTpUYECKre Ienu U MOTpeOUuTe I dIeKTpudecKkoi sneprun B 6piTy. KopoTkoe
3aMbIKaHHUE.

[TocTosiHHBIE MarHUTHI. B3anMOIEUCTBUE TTIOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. MaruutHoe mosie 3eMJIM M €ro 3HaueHwe sl kKu3Hu Ha 3emie. OmnbIT
Dpcrena. MarHuTHOE 1OJ€ ANEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TEXHUKE. J[€MICTBHE MAarHUTHOIO MOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MIOCTOAHHOTO TOKa. Mcnonb30BaHHWE AIEKTPOJBUTATENCd B  TEXHHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fBnenne anekTpoMarHuTHOM MHAYyKUMH. [IpaBuno Jlenna.
DIIEKTpPOreHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOM SHEPIUHu.
DNEeKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DIIEKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUUYECKUX 3apsA0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEII.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS] UHAYKLHUS.
3aKOH COXPAHEHUS NEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKH U AUBIECKTPUKH.
MonenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUYECKOTO MOJISL.
M cTOYHUKY IOCTOSIHHOTO TOKA.
JIeHCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUM TOK B KUJIKOCTH.
. 'a30BB11 pa3psa.
. I3MepeHune cuibpl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUIEeCKOro HalpsKEHUsI BOJIBTMETPOM.
. Peocrar 1 marasuH COIpOTHUBIICHUN.
. Bzaumo1ericTBHE TOCTOSHHBIX MArHUTOB.
. MoaenrpoBaHre HEBO3MOKHOCTH Pa3I€JICHUS MTOJFOCOB MAarHUTA.
. MonenpoBaHre MarHUTHBIX M0JIEW TOCTOSSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Dpcrena.

MarauTHoe 1oJjie Toka. DJIEKTPOMAarHuT.

JlercTBME MarHUTHOIO T0JI HA MPOBOJHUK C TOKOM.

DIIEKTPOJABUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanune sSBICHUS SJIEKTPOMAarHUTHON MHIYKIWH.

OnbiThl @apajes.

3aBUCUMOCTh HAIpPaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUSI.

DJIEKTPOreHEePaTOp MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpiThl MO HAOMIOACHUIO DJEKTPU3ALMK Ted WHIYKIUEeH U 1pu
COIIPUKOCHOBEHUMU.

HccnenoBanne HAEUCTBUS DJIEKTPUUECKOTO TIOJSI HA IPOBOJHUKUA U
JADIICKTPUKHU.

COopka u mpoBepKa paboThI IEKTPUIECKOH IIEMH TOCTOSHHOTO TOKA.
N3mepenue u peryJampoBaHue CUJIbI TOKA.

N3Mepenue u peryaimpoBaHue HaMPSHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
COITPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOTO
COIIPOTUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJA MONEPEYHOIO
CEUCHHUS U MaTepuana.

[IpoBepka mpaBuia CHOXKEHUS HANPSHKEHUW IIPU  IOCIEI0BATEIBHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBwia [l CWIbl TOKA IPU IAPAIJIEIBHOM COCIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThl AAEKTPUUECKOT0 TOKA, UIIYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYLIEr0 4epe3 JIaMIIOYKy, OT
HaIpPsHKEHUS Ha HEH.

Omnpenenenue K11/l narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHuTHOTO TOJISI IOCTOSTHHBIX MAarHUTOB MPHU UX 00bETMHEHUN
Y pa3/ICIICHUH.

HccnenoBanne nelCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITBl, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJACHCTBUSA
KaTYyIIKHA C TOKOM ¥ MarHuTa OT CWJIbI TOKA U HAIIPABJICHUS TOKA B KaTYLIKE.
N3ydyeHue 1ercTBUs MArHUTHOIO T0JIs1 HA IPOBOJIHUK C TOKOM.



19. KoHcTpynpoBaHue u uzydeHue padoThl AIEKTPOIBUTATEINS.

20. 3mepenue KII] anekTpoaBuraTebHOM yCTaHOBKH.

21. OnbITBl IO  HUCCIEAOBAHUIO SIBJICHUSI AJICKTPOMATrHUTHOM WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHWM 3HAYEHHS W HANPABJICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Pasznes 8. Mexanuyeckue siBJIeHUsI.
Mexanuueckoe JBWKeHHE. MarepuanbHasg Touka. Cucrema oTcuéra.
OTHOCHUTEIIBHOCTh MEXaHWYECKOro JABMXKEHHUA. PaBHOMEpHOE NPAMOJIMHEHHOE
nBwxeHue. HepaBHoMepHOE npsiMonnHENHOE ABHKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTB T€Ja IPU HEPABHOMEPHOM JIBHKCHUH.
VYckopenue. PaBHOyckopeHHOe MpsiMOIMHEHHOe nBHkeHue. (CBoOoaHOE
nageHue. OnsITel [anues.
PaBHOMepHOE ABmkeHHE 1O OKpyxHOcTU. llepuoa u ydacrora oOpaiieHUs.
JluneriHas v yriioBas CKOpocTu. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.
[lepBbiii 3axk0H HproToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyuHIMD Cyneprno3unuu Cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujia TPEHUS CKOJIbKEHUs, CHUiia
TPEHUS TIOKOSI, IPYTUe BUJbI TPEHUS.
Cuna TSKECTM U 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOIrO
nageHus. JBwxenne mianer Bokpyr Comnuna. IlepBas kocmmyeckass CKOpPOCTb.
HeBecoMocTs 1 neperpysku.
PaBHOBecue marepuanbHON TOukU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPOTO TEJIa C 3aAKPETVIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.
Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cHilbl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTHBHOE IBUKEHUE.
Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTrOCTH,
TpeHus. CBA3b d3Hepruu u padotel. IloTeH1nanbHast S3HEPrUsl Tena, MOAHATOrO Hajl
MIOBEPXHOCTHIO 3eMiIU. [loTeHIManbHas SHEPTrUs CxKaToM NpyKkuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW SHEPTHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPIUH.
Hemoncmpauuu.
1. HaOmroneHne MexaHMYeCKOro JABM)KEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl
OTCYETA.

2. CpaBHEHME NyT€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PAa3HBIX TEJI OTCYETA.
M3MmepeHne CKOpOCTH M YCKOPEHUS IIPSIMOJIMHEHHOTO JBUKEHUS.

4. HccnenoBaHre NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.

5. HaOnronenue ABMKEHUS Tesa MO OKPY>KHOCTH.



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

HabGmronenne MexaHMueCcKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHHS T€Ja OT MAacChl TeJla M JEUCTBYIOIIECH HA HErO
CHUJIBI.

HaGnronenune paBeHcTBa CHII TTPU B3aUMOICHCTBUN TEJ.

M3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUU.

Ilepenaya uMmiryibca Ipy B3aUMOACHCTBUU TEIL.

[IpeoOpazoBanus SHEPTrUK MPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMITYJIbCa MPU HEYTIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbca Mpu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
HaGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TPU CBOOOTHOM TaICHUH.
CoxpaHeHne MEXaHUYECKOW SHEPTUU TPU JIBUKECHUU TEJa MOJ IEHCTBUEM
IIPYKUHBL.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue Tpakra [yl pa3roHa W JajJbHEWILIEr0 paBHOMEPHOTO
JBI>KCHUS IAPUKA WA TEJICKKHU.

OrnpeneneHue CpelaHeil CKOPOCTH CKOJIBKEHUSI OpycKa WM JABUXKECHHS
HIapyKa 0 HAaKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpEHHsI Teja IPU PABHOYCKOPEHHOM JABMKEHHH IIO
HAaKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HavyaJlbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TMpPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXEHUS OT CHIIbI
HOPMAJIBHOT'O JJaBJICHUS.

Omnpenenenue korhGUIeHTa TPEHUS CKOJIbKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padoThI CHUIIBI TPEHUS PU PABHOMEPHOM JIBUYKEHUH TeJa T10
TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenne pabOThl CHJIBI  YOPYrOCTH MpU HOIBEME Tpy3a C
UCIOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHUS DHEPTHH.

Paznen 9. Mexannuyeckue K0J1e0aHUA M BOJHBI.



KonebatenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKH KOJIeOaHUi: Iepuo,
4acToTa, aMILIMTyna. MareMaTu4eckuil U Npy>KUHHBIA MasTHUKU. [IpeBpaimenue
SHEPTUH MpH K01eOaTeTbHOM JIBHKCHHUH.

3aryxaromue — konebanus.  BeiHyxnaenHole — kojeOanus.  Pe3onanc.
Mexanuueckue BosiHBI. (CBOHCTBa MeXaHMYEeCKUX BOJH. [IpomonbHeie U
NONEpEeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTH €€ pacIHpOCTpaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJIE, CEICMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3zByk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kosiebaHMil Ten MOA JNEHCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

Hab6ntonenue kosnebaHuii rpy3a Ha HUTU U Ha IPYKUHE.
Habmroienne BeIHYKI€HHBIX KOJIEOaHUH U pe30HaHCA.
PacnipocTpaneHne npoioabHBIX U MONEPEYHBIX BOJIH (HA MOJEIIN).
HabitoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.
AKYCTUYECKHI PE30OHAHC.
Jlabopamopnsie pabomul u onvimol.
1. Omnpenenenve YacTOThl W MepUoja KoJeOaHWl MaTeMaTUYECKOTO
MasiITHUKA.

2. OmnpeneneHue 4acTOThI U IIEproia KoieOaHui Npy>KUHHOTO MasiTHUKA.

3. HccnepgoBanue 3aBUCUMOCTH NEpHOJia KOeOaHUN MOABEHIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH IIEpUOAA KOJIEOAHUM NPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH IEpUOAA KosieOaHUMl rpy3a, MOJBELUIEHHOIO K
HUTH, OT Macchl rpysa.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBHCHUMOCTh  Tepuoaa  KoJebaHui
IPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3MmepeHue yckopeHust CBOOOJHOTO MaJCHUS.

Pasznes 10. D1eKTpOMArHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
AIIEKTPOMAarHuTHeIX BOJH. [Ilkama 31eKTpoMarHUTHBIX BOJH. lcnosib3oBaHue
JIEKTPOMAarHUTHBIX BOJIH JUJISl COTOBOM CBSI3H.

OnexkTpomMarauTHas npupoga csera. CKoOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

o Uk~ w N



Jlabopamopnsie pabomel u onvimol.
1. W3yuenue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3nea 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsmosmnHenHoe
pacnpoctpaHeHue cBera. 3atMenusi Connna u Jlynel. Otpaxenue cera. [lnockoe
3€pKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHuss cBera. [lomHoe BHYTpeHHee
OTpakeHHe cBeTa. VICronp30BaHME TMIOJHOTO BHYTPEHHETO OTPaKECHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xop myuedt B tuH3e. OnTudeckas cucrema gotoarapara, MUKpOCKOIa
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnektp. Omnbitel HbtoTona. CioxxeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMOMHEWHOE PacPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHUM B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKkuii CBETOBO/I.

Xon nyuel B coOuparoliei JInH3e.

X0/ 1y4e B pacCenBaroIIeH JIUH3E.

[Tosryyenune n300paxeHuil ¢ HOMOUIBIO JIUH3.

[TpunHIun geiictBus doToanmapara, MUKPOCKOTIA M TEIIECKOIIA.
10. Mopenb riasa.

11. Paznoxenue 6e10ro cBera B CIEKT.

12. [Tonydyenue 6eoro cBera Mpu CI0KEHUU CBETA Pa3HbIX IIBETOB.
Jlabopamopnsie pabomsl u onvimol.

W X N U A WD E

1. HccnepoBanue 3aBUCUMOCTH yTria OTPa)KEHUS CBETOBOTO Jyda OT yIJia
Na/ICHUS.

2. M3yueHune xapaKTEpHCTHK U300pKECHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHMMOCTH yTJiia MPEJIOMIICHUS CBETOBOTO JIyda OT yrija
najeHUs Ha TPAHUIIE «BO3IYX—CTECKIION.

4. Tlomyuenue N300paKeHHI C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOHMparomeit
JIMH3HIL.

6. OTBITHI 11O PA3T0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONbBITH IO BOCHPHSATHIO IIBETA MPEAMETOB NPH WX HAOIIOJCHHUH 4Yepe3
I[BETOBBIC (DUITBTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna u minanerapHass mojenb atoma. Mognens aroma bopa.
Hcnyckanue u noraouieHue ceera aroMoM. KBanTel. JInHedaTeie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
saapa. Hyknonnas wmozens aromHoro sngpa. HM3zoronsl. PannoakTuBHBIE
npeBpauieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MAacCOBOIO YHCEIL.
DHeprusi CBsI3W arOMHBIX siaep. CBsA3b MacChl W SHEpru. Peakuuu CUHTE3a U
nenenus snaep. Uctounuku sneprun ConHua v 3BE3/I.

Snepnas sHeprervka. JIeMCTBHS pPAJUOAKTUBHBIX M3JIYYCHUM HA KUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHexkTpsl U31y4eHUs U NOTJIOUIECHHUS.

2. CnekTtpsl pa3IuYHbIX Ta30B.

3. CmekTp Boaopoa.

4. HaOmronenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuérunka HOHU3HPYIOLIUX U3ITYUEHUH.

6. Peructpainus uzinydeHust OpUPOJHBIX MUHEPAIOB U MPOYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HalnrogeHue CrUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUYCHHS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIUM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusm).

3. M3mepenue pagnoakTuBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOINN MOAYJH TIPEAHA3HAYEH /JIsi CHUCTEMAaTU3alluu
¥ 000011IeHUS TPEAMETHOTO COACPIKAHUS U OTIbITA AEATEIbHOCTH, MPUOOPETEHHOTO
NpU U3YYEHUH BCETO Kypca (DU3UKH, a TaKke JJIs MOJATOTOBKU K OCHOBHOMY
TOCyJapCTBEHHOMY 3K3aMEHY MO (U3HKe JJis O0ydJaromMXCs, BBIOPABIIUX ATOT
y4eOHBII mpeaMer.

[Ipy M3ydyeHUH JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeYrBaeTCsl JOCTH)KEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, (HopMHupyeTcs
€CTECTBCHHOHAy4YHasd IPaMOTHOCTh. OCBOCHHME HAyYHBIX METOAOB HCCIIEIOBAHUSA
SBIICHUNA TPHUPOABl M TEXHUKU, OBJAJCHUE YMEHUSIMH OOBSICHATH (pu3nyeckue
ABJICHUS, TPUMEHSAS T[OJy4YEHHbIE 3HAHHWS, pelmaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIHANTBHO JEATENRHOCTHBIN XapaKTeP JAHHOTO pa3zena pean3yeTcs 3a
C4€T TOTO, YTO OOYYAIONTUECS BBITIOIHAIOT 3aJaHusl, B KOTOPBIX UM MPEIaraeTcs:



HA OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh W HAYYHO OOBACHSTH
bu3nyeckue SBICHUS B OKPY’KAOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;
WCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3UUECKUX SIBICHUN, B TOM
YUCIIE I MPOBEPKU TUIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSIT HAy4HbI€ OCHOBBI HauWOOJIe€ BaXKHBIX JIOCTHXKEHHU COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEDP, IPAKTUYECKOTO UCITOIB30BAaHMS PA3JIMYHbIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPTHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuenne GU3MKH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAPABJICHO

Ha JOCTIKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

B pe3ynbTaTe udydyeHus pu3NKyM Ha ypOBHE OCHOBHOI'O 00IIEero o0pa3oBaHuUs

y obydarorerocss OyayT cOoOpMUPOBAHBI CIICTYIONTNE JTUYHOCTHBIC PE3yJIbTATHl B
JaCTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMS:

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nYecKoil HayKH;

- IGHHOCTHOE OTHOIIEHHUE K TOCTIKEHUSAM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOI0 U yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YUY€HOT0;

3) 3¢TeTHYECKOro BOCIIUTAHMSL:

- BOCHPHUSTHE ICTETHUECKMX KAaYeCTB (PU3NYECKON HayKd: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 MIO3HAHMSA

- OCO3HAHHME WEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
[I03HAHWSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MHM, BaXKHEUILEN COCTaBIIAIOLICH
KYJBTYPBHI,

- pa3BUTHE HAay4YHOU JIFOOO3HATEILHOCTH, MHTEpeca K HCCIIE0BATENbCKON
NEATENBHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aromnoJIy4us:

- OCO3HaHUE [IEHHOCTH 0e30macHoro o0Opas3a JKHW3HU B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TIOBEJEHUS Ha
TpaHCIIOPTE, HA JOpPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM OOOpY/JIOBaHUEM B
JOMAaIIHUX YCIIOBUSIX;

- chopMHPOBAHHOCTH HaBbIKA pedIeKCUH, TPU3HAHUE CBOETO ITpaBa Ha OIIHOKY
Y TaKOTI'0 € MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTUBHOE Yy4YacTH€ B PEUICHUWU MPaKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeabHON  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTHYECKOH U
COLIMAJIbHOM HANpPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3UUECKUX 3HAHM;



e - MHTEPEC K MPAKTUIECKOMY U3YUEHHUIO MPOodecCuid, CBA3aHHBIX ¢ (U3UKOM;

e 7) 3KOJIOTUYECKOI0 BOCIIUTAHMSA:

e - OpHEHTalMs Ha TpUMEHEHHE (U3MYECKUX 3HAHUM MJI1 pelleHus 3ajaad B
00JaCTH OKPY’KAIOIIEH Cpenbl, IUIAHUPOBAHMS TOCTYNKOB W OIEGHKH WX
BO3MOXHBIX ITOCIIEICTBUI JIJISI OKPYKAIOLIEH CPEbI;

e - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM M IMyTeH HX

pelLIeHNs;

e 8) amanTanuM K HM3MEHAKIIMMCH YCJIOBMAM COUHUAJIBHOM W NPHUPOIHOM
cpeasl:

e - NOTPEOHOCTh BO B3aUMOJEHCTBUM IMPHU BBHIMNOJIHEHUHU MCCIEAOBAaHUN U
IPOEKTOB (HHU3MUECKOM HANPABIEHHOCTH, OTKPBITOCTh ONBITY W 3HAHUAM
ApYTrux,

e - TIIOBBILIEHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e - MOTPeOHOCTH B POPMHUPOBAHUU HOBBIX 3HAHHM, B TOM YHCII€ (POPMYITHUPOBATH
UJIeH, TIOHATUS, TUTIOTE3bI O PU3HUUECKUX 0OBEKTaX U SABJICHUSIX;

e - OcO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTU
bu3uKy;

e - IUTAHWPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NUECKHUX 3HAHUN;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPO/IBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OLIEHKA CBOMX JEUCTBUM C YYE€TOM BIMSAHMS Ha OKPYXAIOUIYI Cpeny,
BO3MOYHBIX TJIOOQIBHBIX TIOCTEACTBUM.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHUs MpOTrpaMMBI 10 (pU3UKe Ha yPOBHE OCHOBHOTO OOIIETO
obpazoBaHusi y oOyuarmierocs OyayT cpopMHpOBaHbI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIBbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTHBHBIC
yHUBEpCAIbHbIC yUeOHbIE TEUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble JJoruuyecKkue 1eMCTBUA:
e BBISABIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUN);
e YCTAaHABJIMBATH CYIISCTBCHHBIN MPHU3HAK KJIAaCCU(PUKAIIMU, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPUBAEMBIX (haKTaXx,
JAHHBIX ¥ HAOJIIOJCHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICICTBEHHBIE CBS3M MPH U3YYCHUU (PUINIECKUX
SIBJICHUI U TIPOIIECCOB, JENaTh BHIBOBI C UCIIOJIb30BAHUEM € TyKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUE€HUH, BBIJIBUTaTh THIOTE3bl O B3aMMOCBA3SX
(U3UYECKUX BEIIMYUH,

CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pelieHns yueOHo! pU3NUecKoil 3a1auu
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pelleHus, BbIOOp Haubonee
MOJIXOJSIIETO ¢ yUETOM CaMOCTOSTEIbHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarTejbLCKHe 1elCTBUA:

UCIOJIb30BATh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT [TO3HAHMS,;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHbBIN
(bU3MYECKUN HKCIEPUMEHT, HEOOJBIIOE HCCAeAOBaHUE (PU3HUECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHHUSI U BBIBOBI 110 pe3yjibTaTaM
IPOBENEHHOIO HAOIIOEHUS, OIIbITA, HCCIIETOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSTh PA3TUYHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH TIOUCKE U
orOope WHGOPMAIMKM WIM JAHHBIX C y4ETOM MPEIIOKEHHON yueOHOM
buznueckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3TUYHBIX BUIOB ¥ JOPM TIPEICTABIICHHUSI,;

CaMOCTOATETLHO BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTABICHUS
uHDopMaIMu W WUTIOCTPUPOBATH pelIaeMble 3a]adll  HECJIOKHBIMU
cXeMaMH, IuarpaMMaMi, HTHOU TpaduKoi M X KOMOMHAIIUSMHU.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

B X0/€ OOCYXICHHsI yu4eOHOrOo Marepuana, pe3yibTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKAAEMON TEMBI U
BBICKA3bIBaTh WJIEW, HAllEJICHHbIE Ha pELICHHE 33Jaud U MOJAepKaHHe
OJ1arokenaTeNbHOCTU OOIIEHNUS;

COIMOCTABIIATh CBOM CYXXICHHS C CYXACHUAMHU JPYTHMX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABISTh PE3yIbTAaThl BBIIOIHEHHOIO (PU3UUYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBaHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHON U MHAUBUAYAJTIbHON
paboTHI IPH pPeIIeHNH KOHKPETHON (PU3NIECKOM MTPOOTEMBI;

IPUHUMATh LIEJIM COBMECTHOM AESTENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaTh IpPOLECChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;
BBINIOJIHATH CBOIO YacTh paOOThI, JOCTUrasi KAYECTBEHHOI'O Pe3yJbTara Mo
CBOEMY HaIIPaBJICHUIO U KOOPJAUHUPYSI CBOU ACHCTBUS C IPYTUMHU YWICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa B OOIIMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUSL.

PeryisiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHn3aunﬂ:

BBISIBJISITH IIPOOJIEMBI B )KM3HEHHBIX M Y4YEOHBIX CUTYyalMsIX, TPEOYIOLINX
JUIs pelieHus: GU3NYECKuX 3HaHUM;

OPUEHTHPOBATbCSI B  PA3IMYHBIX MOAXOAAaX IPUHATHS  pEIICHUN
(MHIMBUAYaJIbHOE, MPHUHATUE pEUIeHUS B TPYINe, NPUHITHE PEIICHUM
rpynmoi);

CaMOCTOSITEJIEHO COCTaBJISTh AJITOPUTM pelieHus: (pU3nuecKo 3a1auu win
IUIaHa MCCIIEAOBAHUS C Y4ETOM HMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IpeijlaraéMble BAPUAHTHI pEICHUMH;
JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpOJIB, 3MOIII/IOH3JILHLII71 HHTEIJICKT.

JIaBaTh aJIeKBaTHYIO OLEHKY CUTYyalluu U NpeJiarath miaH €€ N3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHUS]) PE3yJIbTaToOB
NeATEeIbHOCTH, J1aBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JCSATEIBLHOCTh (B TOM YHUCIE B XOJ BBIIOJIHEHUS
(GU3NYEeCKOr0 WCCJIEAOBAHHMS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILIHUX TPYIHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYTOro YeJ0BeKa B XO/JIe CIIopa WK TUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;
MPU3HABATh CBOE MPaBO Ha OMMOKY MpHU perieHud GU3NYECKUX 3a1a4 UK
B YTBEPIKJECHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBO JPYTroro.

INPEIJMETHBIE PE3YJIBTATBI



K koniy o0yuenus B 7 Kjacce npeMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHS,
HaOJIOICHUE, JKCIIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABWKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEIHOE), TPACKTOPUs, PaBHOJCHUCTBYIOIIAS
cuJa, nedopmanus (ympyras, IJIacTUYECKas), HEBECOMOCTb,
COOOIIAIOMINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEMIOBOE JABUKEHHUE YaCTHI] BEIECTBa,
paBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HWHEpUus,
B3aMMOJICUCTBUE TE€J, PABHOBECHE TBEPJIBIX TEJI C 3aKPEIIEHHON OCBHIO
BpallleHUs], IIepelaya AaBJICHUS TBEPABIMU T€IAMHU, KUJKOCTSIMU U Ta3aMu,
aTMoc(pepHOE J[aBlICHHUE, IUJIABaHUE TeJl, MNPEBPAIICHUS MEXaHUYEeCKOU
HHEPrUM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBICHUWA B
OKpY’>KalollleM MHpe, B TOM uHcle (U3UYECKUE SBICHUS B TPUPOJIE:
MIPUMEPBI IBUKEHUS C PA3JIMYHBIMUA CKOPOCTSMH B >KMBOM M HEXUBOU
NpUpojie, NCUCTBUE CWJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO TaBJICHUS HA >KMBOW OpraHW3M, IJIABaHHUE PhIO, phIlYaru B
TeJe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/layy B y4eOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) HU3UUECKUX SIBICHH;
OMKCHIBATh MU3YyUEHHBIE CBOMCTBA T€N U (PU3UUYECKUE SIBJICHUS, UCIIOJIb3YS
(bu3nyuecKue BeIMYMHbI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BpEMS, yTh,
CKOPOCTb, CPEIHSs CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tena,
cujia TpeHUs, AaBjieHue (TBEPAOTO TeNa, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUA MEXaHU3MOB, KHHETHYECKas |
MOTEHIUAJIbHAST JHEPrusi), MNpPU ONUCAHUM TMPABUIBHO TPAKTOBATH
(bu3HYEeCKUi CMBICIT UCTIOJIb3YEMbBIX BEJIMYHMH, UX 0003HAYEHUS U €AUHUIIBI
bu3NYeCKUX BEJIMYMUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UYECKUE SBICHUS W TPOIECCHI,
UCIIOJIb3Ys MpaBUiia CIOXKEHUs CUJl (BAOJb OJHOW HpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUs phiuara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU



OHEPrUU, TPU ITOM JaBaTh CJIOBECHYIO (OpPMYyIHUpPOBKY 3aKOHA U
3aIMChIBATh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
M B KOHTEKCTE€ CHUTyalluid TPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE M3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pematb pacu€THble 3a7adyd B |—2 JEWCTBUS, HWCHOJIb3YySd 3aKOHbI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHalin3a
YCJIOBHSI 33/1a4M 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOJAUTH PACUYEThl, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJI pElIeHUs 3a/lay, OLICHUBATh PEATMCTUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUUYUHBI;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MPHU TOMOIIHU
(bU3HYEeCKUX METOJIOB, B ONTMCAHUU MCCIICIOBAHMS BBIICISATH MPOBEPSIEMOE
MPEAnoaoKeHue (TUIoTe3y), pa3iniaTh U UHTEPIPETUPOBATH MOTYUECHHbBIN
pe3yibTar, HaXOAUTh ONIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI MO €ro
pe3yJibTaTam;

NPOBOAUTH ONBITHl IO HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WU
bu3HYecKuX CBOMCTB Tel: (hOPMYITUPOBATH TPOBEPSIEMBIC MIPETIOT0KCHHUS,
coOupaTh YCTaHOBKY M3 MPEJJI0KEHHOT0 000PYI0BaHUs, 3aIIUChIBATh X0/
OmbITa U POPMYIUPOBATH BHIBOJIBL;

BBITIOJIHATh MPSIMBIE W3MEPEHHS] PACCTOSIHUSI, BPEMEHH, MacChl TeENa,
o0béMa, CHUJIBI W TEMIEpaTypbl C MCIOJb30BAaHUEM aHAJOTOBBIX H
nU(@pPOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKOM BEJIMUUHBI OT
JpYyrol ¢ HCIOJb30BAHUEM NPSIMBIX HU3MEPEHHUH (3aBUCUMOCTU IIYTH
PAaBHOMEPHO JABUKYILETOCA T€JIa OT BPEMEHHU JBUKEHUS TEJIA, CUIIbI TPCHUS
CKOJIbKEHHSI OT Beca Teja, KayecTBa 0OpabOTKU TMOBEPXHOCTEH Tell U
HE3aBUCHUMOCTHU CHUJIbI TPEHUS OT IUIOIIAJAN CONPUKOCHOBEHHUS TEN, CHUJIbI
YOPYTOCTH OT YUTMHEHHS TPYKUHBI, BRITAIKUBAIONICH CHUIIBI OT 00BEMA
MOrPY>KEHHOW YacTHU TEJA U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT TJIYOMHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBHIMA
IJIaBaHUsl TeJ, YCJIOBUW paBHOBeCHs pblyara U OJIOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM  Y4EOHOTO UCCIEIOBAaHUs, COOUpaTb YCTAHOBKY U
BBITIOJIHATh W3MEPCHHUsI, CIEeNys NPENJI0KCHHOMY IUIaHy, (DUKCHPOBATH
pe3yNbTaThl TMOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUJE



MPEIIOKEHHBIX TaOMUIl U TpauKOB, JENaTh BBIBOJBI IO pe3yjbTaTam
UCCJIeIOBAHNUS;

NPOBOANTh KOCBEHHBIE HU3MEpEeHHs (PU3MYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHIIa TPEHHSI CKOJIbKEHUS, TaBICHHE
BO3/[yXa, BBITAIKHUBAIOUIAsl CHUJa, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KUIKOCTh  Telo, KOAPMUIIMEHT TONE3HOTO0  JEWCTBUS  IPOCTHIX
MEXaHU3MOB), CIeAys NPEIJIOKEHHOW HHCTPYKUWHU: MPU BBHIMOIHEHUU
U3MEpPEHH CcOOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYHCIATH
3HAYCHHUE NCKOMOM BEJIMYUHEI;

COOJII0IaTh MIpaBUjIa TEXHUKU 0€30MaCHOCTH IIPH padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHILMIIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMeTp,
phIYar, NOJBMKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTD;
XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOMl HAa MX oONucaHus (B TOM 4YHUCIE:
MNOJIINITHAKY, YCTPOWCTBO BOJOIPOBOJA, THUAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
0 CBOICTBaxX (PU3MUECKUX SIBICHUN U HEOOXOAMUMbIE (PU3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEPHl  (HAXOAUTh  HH(OpPMALMIO O  IPUMEPAX)
NPAaKTHYECKOTO HCIOJB30BaHUsl (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH MPH OOpAaIEHUH C MPUOOpaMH U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOILEH Cpele;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB uH(opManuu B HWHTepHere B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HaHUW © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
uH(GOpPMAIMIO, KOTOpas SIBISETCS NPOTHUBOPEUYMBOM WM MOMKET OBITh
HEJ0CTOBEPHOI;

UCTIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JaUTEepaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECypPCHI
cetru MuTepHer, BhaAeTb nNpuéMaMHU KOHCIEKTHUPOBAaHUS TEKCTa,
npeobpa3zoBaHusi HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3aBaTh COOCTBEHHbBIE KPATKHE MHUCbMEHHBIE U YCTHBIE COOOIIEHUs Ha
OCHOBE 2—-3 UCTOYHHKOB MH(pOpMaMU (HU3HUUECKOTO COACPIKAHUS, B TOM
qHCcIie MyOJUYHO JIeaTh KPaTKUe COOOIICHUS O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEeIOBAaHUM, IIPU ATOM T'PAaMOTHO HCIIOJIb30BATh M3yYEHHBIH



MOHATHUMHBIA ammapar Kypca (HU3HMKH, COMPOBOXKIATh BBICTYILICHUE
MPE3CHTALIUEN;

MpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpeessiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMU 3aJja4aMH,
CJIICIUTL 3a BBIINOJHEHHEM IUIaHA [ACHCTBHM, aJCKBAaTHO OIICHHUBATh
COOCTBEHHBI  BKJaJ B  JCATEIbHOCTb  TIPYNIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koniy o0yueHus B 8 Kkiacce npeMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(OPMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

MCII0JIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(dHble Tena, HACBHIIIEHHBIM M HEHACBINIEHHBIM mMap, BIAXHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHSISI SHEPrus, TEIIOBOM JIBUraTelb,
AJIIEMEHTAPHBIN 3JIEKTPUUECKHUN 3apsill, HIEKTPUUECKOE I0JIE, MPOBOJIHUKHI
U IUDJIEKTPUKH, IOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE I10JIE;
pa3inyarh SBJICHUS (TEIUIOBOE PACUIMPEHUE M CKATHE, TEILIoNepenaya,
TEILUIOBOE PAaBHOBECHUE, CMAYMBAHME, KANMJUISIPHBIEC SIBJICHUSA, UCIIAPEHHUE,
KOHJIEHCAlusl, IUJIAaBJIEHUE, KpUCTauM3auus (OTBEpAECBAaHUE), KHUIICHHE,
Temionepegaya (TEenI0MpOBOIHOCTb, KOHBEKIIHS, U3IIy4YEHUE),
NIEKTPU3ALUs TeJl, B3AUMOJCHCTBHUE 3apsAJI0B, JEHCTBUS AJIEKTPUYECKOrO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE MArHUTOB, JIECHCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, AJIIEKTPOMAarHUTHAs MHAYKIIHUS)
[0 ONHCAHWID HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBJICHUUA B
OKpY’XKalollleM MHpe, B TOM uHcie (U3UYECKUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KalWULIpHBIE SBJIEHUS B HNPUPOJE,
KpUCTaNIbl B Mpupoae, usiydeHue ConHua, 3amep3aHue BOJOEMOB,
Mopckue 6pu3bl, 00pazoBaHHe pOChl, TYMaHa, UHEsl, CHETa, 3JIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3eMJiu, Apend Mor0COB, pOJIb MATHUTHOTO MOJIS ISl )KU3HU Ha 3eMIle,
NOJIAPHOE CHUSHHME, NIPH 3ITOM NEPEBOJUTHh NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (PU3NUECKUX
SIBIICHU;

ONKCHIBATh U3YyUEHHBIE CBOMCTBA T€N M (PU3MUYECKHUE SIBJICHUS, UCIIOIb3YS
¢bu3nyueckue BEIMYMHBI (TEMIEpaTypa, BHyTPEHHSISI SJHEPTusi, KOJIUYECTBO
TEIUIOTHI, yJENbHAas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAas TEIUIOTa
IUTaBJICHUS, yJelbHas TeIJIoTa MapooOpa3oBaHus, yJeidbHas TeIIoTa
CropaHusi TOIUIMBA, KOA(D(PUIIMEHT TMOJE3HOrO JEHCTBUA TEIJIOBOM



MAalIMHbl, OTHOCUTENbHAS BJIAYKHOCTh BO3/1yXa, JJIEKTPUUECKHUM 3apsl, cuila
TOKA, DJJEKTPUUECKOE HANpSKEHHUE, CONPOTUBJIEHUE MPOBOJHUKA,
yAEJbHOE CONPOTUBJICHUE BEIIECTBA, pa00Ta U MOLUTHOCTb AJIEKTPUUECKOTO
TOKa), MpU ONHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKHI CMBICIT
UCTIOJIb3YEMBIX BEJTMYUH, 0003HAYCHUS U €IUHUIIBI (PU3NUYECKUX BETUYHH,
HaXoAUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUYECKYIO0 BEIMUYUHY C
JIPYTUMU BEJIMYUHAMH, CTPOUTH TpaduKud H3yHYEHHBIX 3aBUCHUMOCTEH
(U3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3WYECKUE SBICHUS W MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOpUU
CTpOEHHS BeIlleCTBa, MPUHLUI CYNEPHO3UIUU ToJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa J1J1s1 yyacTKa Ienu, 3aKOH
Jlxoyns—JleHua, 3akKOH COXpaHEHUs! SHEPTUH, IIPU 3TOM J1aBaTh CJIOBECHYIO
(OpMyYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBSCHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalMil NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHUE U3 1—2 JTOrH4ecCKUX
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHI,
(U3UYECKNX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3anadyd B 2-3 JCHCTBUSA, HCIONB3YyS 3aKOHBI U
dbopmybl, CBsi3bIBatONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHANM3a
YCIIOBHSI 3a/layd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIS  peUIeHHs 3a7add, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoquMble il €€ pelIeHHs, NPOBOAMTH pacuéThl UM CpPaBHUBATH
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pEHIUTh NpPU OMOUIU
(GuU3MYECKUX METOAO0B, MCIOJIb3Yysl OMHCAHUE HCCIEOBAaHUSA, BbIACIATH
IPOBEPSAEMOE NPEANOJIOKEHNE, OLEHUBATh MPAaBWIBHOCTh MOPAJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BEIBOBL;

MPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (PUBMYECKUX SIBICHUNA WM
(bu3HYeCcKUX CBOMCTB Tell (KamWUISPHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPBI, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT LBETa H3Iydaromieil (MOrIonaroiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATyphl KUIKOCTU U
IJIOIAAA €€ TMOBEPXHOCTH, OJJEKTpU3alusg TE1 U B3aUMOJECHUCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJECWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allsi MAarHUTHBIX II0JIE TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABHUIATENsl TMOCTOSHHOTO TOKa): (OpMYIMpOBATH



MPOBEPSEMbIC MPENOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUsl, ONMUCHIBATH X0/ ONBITA U (HOPMYIUPOBATH BHIBOJIBI;
BBITIOJTHSTH MIPSIMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEILHOU BIAXXHOCTH
BO3/1yXa, CHJIbI TOKa, HAMNpPSDKEHUS C MCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB W JATYMKOB (PU3WYECKUX BEIIMYWH, CPAaBHUBATH DPE3YyJIbTATHI
HU3MEPEHUH ¢ yIETOM 3aJaHHON a0COFOTHON MOTPEITHOCTH;

MPOBOJIUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEJIMYUHBI OT
Jpyrol C UCIOJB30BaHWEM TMPSMBIX  HU3MEpPEHUM  (3aBUCHMOCTH
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JUIMHBI, MUIOMAAU IONEPEYHOTO
CEUYEHUS U YACIBHOTO CONMPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEr0 uepe3 MPOBOAHHMK, OT HANpsDKEHHs Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEOBATENIbHOTO U  MapajuieJbHOTO  COCAMHEHUN
MIPOBOJIHUKOB): IJIJAHUPOBATh HCCIEJOBaHUE, COOUpAThb YCTAaHOBKY U
BBITIOJTHATh W3MEPCHUsI, CIEeNys NPENIOKCHHOMY IUIaHy, (DUKCHpOBAThH
pE3yNbTAThl OJYYEHHON 3aBUCMMOCTH B BHJI€ TaOJIHII U TPpaUKOB, 1eTaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

MPOBOJAUTL KOCBEHHbIE U3MEpeHUs (Pu3nuecKkux BeIWuyuH (yAesbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOJAHHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATH H3MEPEHUs, cOOMpaTh
AKCHEPUMEHTAJIbHYIO YCTAHOBKY, CIEAysl MPEMJIOKEHHON MHCTPYKUHH, U
BBIYHCIIATh 3HAUCHHUE BEJIMYMHBI;

cOOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IIPpHU padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMHUCAHUs (B TOM UHKCIIE: CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETP, TApOBasi TypOUHA, aMIIEPMETP, BOIBLTMETD,
CUETUMK DJIEKTPUYECKOW SHEPIruH, 3SJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKHUE
MPEAOXPAHUTEIHN, STIEKTPOMATHUT, 3JIEKTPOJIBUTATENIb NIOCTOSIHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUU U HEOOXOJMMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTENIbHbBIE
MPUOOPHI IO CXEMaM U CXEeMaTUYHBIM PUCYHKAM (KUJKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTATEIb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbI JJIEKTPUUECKHX Iene c
MOCJIEIOBATENbHBIM U NApAJLJIEIbHBIM COCTMHEHUEM 3JIEMEHTOB, pa3auyas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUYECKUX LENEH;

OPUBOAWTH  NPUMEPHl  (HAXOAWUTh  HH(OpPMAIMIO O  TPHUMEPAX)
MPAKTUYECKOTO MCIOJIb30BaHUsS (U3MUECKUX 3HAHUNW B TOBCEIHEBHOU



KU3HU 7151 oOecrieueHrs 0e30MacHOCTH MpU oOpamieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBBS U COOIIOACHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpejie;

OCYIIECTBIATh TOUCK HHPOpPMAIMH  (PU3NYECKOTO COACpKAHUSI B
WNuTepHere, Ha OCHOBE UWMEIOIIUXCA 3HAHUH M TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX HICTOYHUKOB BBIJICNISATh HHPOPMAIIHIO, KOTOPAs! SBISIETCS
MPOTUBOPEUUBOMN UM MOXKET OBITh HEIOCTOBEPHOM;

MCTIONb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JaUTEepaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECypPCHI
cetu VHTEepHer, BianeTh NpuUEMaMU KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3faBaTh COOCTBEHHbIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIEHHS,
o0o6mass wHOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
CoJlep KaHusl, B TOM YUCJIE Ty OIMYHO MPEACTABISATEH PE3YIbTaThl TPOCKTHOM
WM UCCIIEI0BATENbCKOM ACSITEIBHOCTH, IIPY 3TOM TPAaMOTHO MCIIOJIb30BaTh
W3YYCHHBIM TOHSATUUHBIMN ammapaT Kypca (QU3MKH, CONPOBOXIAThH
BBICTYIUIEHUE IIPE3CHTALEH;

IPU  BBHITIOJTHEHUH YYEOHBIX TPOEKTOB M HWCCICAOBAHUN (DU3UICCKUX
IPOLIECCOB pacMpeiesaiTh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTH 32 BBITIOJHEHUEM IJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OILICHUBaTh COOCTBEHHBIA BKJIaa B
NeSATETHLHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy oOyuenus B 9 Kjacce nmpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIA:

UCIIOJb30BaTh IOHSATHUSA: CHCTEMa OTCcuéra, MaTepuajbHas TOUKa,
TPAeKTOpPHsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NBMXKEHUS, Aedopmarius
(ympyras, mjaacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3ku, LUEHTP TSKECTH, aOCOIMIOTHO TBEPAOE TEJO,
LEHTP TSHKECTU TBEPAOIO Tella, paBHOBECUE, MEXAHUYECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKajIa
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIBHO30PKOCTD,
CTHEKTPbI UCIyCKaHUS W TMOTJIOLIEHUS, anb(a, OeTa- U raMMa-u3IydeHHUs,
W30TOIIBL, SIAEPHAS] SJHEPIETHKA;

pa3nuuaTth SIBICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHHOE
JIBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBHXKEHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, peakTUBHOE ABM)KEHUE, KojeOaTelbHOE IBUKEHHE (3aTyXarolue U
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBMKEHME, OTPAKEHUE



3ByKa, MNPSIMOJIMHEHOE PaclpOCTpPaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jioKeHHue 0eJoro cBeTa B
CHEeKTp U CJOXXKEHUE CIHEKTPAJIbHBIX I[BETOB, JIUCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOIO CIIEKTpa
M3JIy4YEHUS ) MO ONMKMCAHUIO0 UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBJICHUUA B
OKpy’XaromieM Mupe (B TOM uuciie (Pu3nueckue sIBJICHUS B MPUPOJE:
MPUJIUBHI U OTJIUBBI, ABUXKEHUE TuiaHeT COJIHEUHOUW CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHSITUE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHaMH, 53XO, IBETa TEll,
ONTUYECKHE SIBICHUS B MPHUPOJE, OUOJOTMYECKOe NEeUCTBHE BUAMMOTO,
yabTPadrOIECTOBOTO U PEHTTC€HOBCKOTO M3JIyYEHUH, €CTECTBEHHBIM
pPaANOAaKTUBHBIN (OH, KOCMHUYECKHE JY4Yd, PATUOAKTHBHOE H3ITYyUCHUE
NPUPOJHBIX MHUHEpAJOB, JIEMUCTBUE PAAUOAKTUBHBIX W3JIYYEHUU Ha
OpraHu3M 4YeJIOBEKAa), MPHU ATOM TNEPEBOJAUTHL MPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJICATh CYIIECTBEHHBIE CBOMCTBA (MpuU3HAKH) (U3UUYECKHUX
SIBIICHUI;

OMUCHIBATh U3yYEHHBIE CBOMCTBA T U (PU3UYECKUE SIBJIICHUSI, UCIIOJIb3YS
dbu3ndeckue BENWYUHBI (CpPEIHSsI W MTHOBEHHAs CKOPOCTb Teja MpH
HEPAaBHOMEPHOM JBWKEHUH, YCKOPEHHE, NEpPEMEIICHHUE, IyTh, YIJIOBas
CKOPOCTh, CWJIa TPEHHMS, CUJia YIPYTOCTH, CHIa TSKECTH, YCKOpPEHHUE
CBOOOTHOTO TAJEHHWs, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckass paboTa M MOIIHOCTb, TOTCHIMAbHAS DHEpPTusl Tea,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, NTOTEHUHUAJIbHAS JHEPIUsl CKaTOU
NPY>KUHBI, KHHETHYECKAas SHEPTUSI, IOJIHASI MEXaHUUYECKasl SHEPT U, IEPHO]T
M YacToTa KojeOaHuM, JJIMHA BOJHBI, POMKOCTh 3BYyKa M BBICOTA TOHA,
CKOPOCTh CBETa, I[OKa3aTellb MPEJIIOMJICHUSI CpeAbl), MPU ONHCAHUU
MPaBUJIBHO TPAKTOBATh (U3UUECKUH CMBICT MCIOIb3YEMbIX BEITUYHH,
0003HaYeHUsI W E€AUHUIIBI (U3UYECKUX BEJIMYUH, HAXOIUTh (HOPMYIIBI,
CBSI3bIBAIOIINE JTAHHYIO (PU3UUECKYIO0 BEIUYUHY C JAPYTUMHU BEIMYUMHAMU,
CTpOUTH TpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIIECCHI,
UCIIOJb3Yys 3aKOH COXPAHEHHUs SHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHLNN CYNEPHO3ULIHUA CWJI, NPUHUUII OTHOCUTEIBbHOCTH ['anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MACCOBOTO YHCEI
NP SIIEPHBIX PEaKlUsX, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA W 3alIUChIBATh €70 MaTEMATHYECKOE BBIPAKEHUE;



OOBSACHATh (PU3NUYECKHE MPOIECCHl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHUE U3 2—3 JTOTHYECKUX
[1aroB ¢ Omnopod Ha 2-3 WU3y4YEHHBIX CBOWCTBA (PU3HYECKHUX SIBJICHUM,
(U3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a]1a4u (ONUPAIOIIHNECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YsI 3aKOHBI U OPMYJIbI, CBSA3BIBAIOIINE (PU3UYECKHUE BEJIMUYMHBI: HA
OCHOBE aHaJIW3a yCJIOBUS 33Jja4M 3allMChIBATh KPATKOE yCIOBUE, BBIABIISATh
HEJIOCTAIONINE WU U30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI M (POPMYIIHI,
HEOOXOJMMBIC IS PEIICHUS, TPOBOJUTH pacu€Thl U  OLICHUBATH
PEATMCTUYHOCTH TOJYYEHHOT'0 3HAaUCHHS (PU3MUECKON BEJIMYUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEHIUTh NpPU TOMOLIU
(GuU3MYECKUX METOAO0B, HCIOJIb3Yysl OMHCAHUE HCCIEIOBAaHUSA, BbIACIATDH
IIPOBEPSAEMOE NPEANOJIOKEHNE, OLEHUBATh MPAaBWIBHOCTh NOPAJKA
MPOBEJCHUS  UCCIEIOBaHMs, Je€JaTh BBIBOAbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUIN U ONIBITOB;

MPOBOAUTL OMNBITHl 1O HAOMIOJCHUIO (U3WYECKUX SIBJICHUU WU
(u3MYEeCKUX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HproTOHa, 3akoHa
COXpaHEHHUsl PHEPruH, 3aBHUCHUMOCTh NEepuoAa KojeOaHWUN NPy KHHHOTO
MasTHUKAa OT MaccChl Ipy3a U >KECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTH OT
aMIUTUTYIbl MaJbIX KOJIeOaHUH, MPSIMOJIIMHEMHOE paclpoCTpaHEHUE CBETA,
pa3nokeHne Oenoro CBeTa B CHEKTP, U3YyYEHUE CBOMCTB M300pakeHUs B
IJIOCKOM 3€pKajie M CBOMCTB M300pak€HHs IIpeaMeTa B coOuparomiei
JUH3e, HAOJIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IyYCHHS):
CaMOCTOATENLHO  COOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUsl, ONIUCHIBATH XOJ1 ONBITA U €r0 PE3yIbTaThl, HOPMYIUPOBATH
BBIBO/IbI;

MPOBOJIUTH TPU HEOOXOJAMMOCTH CEPUIO MPSMBIX U3MEPCHUM, OMPEICIsis
CpeHee 3HAUCHHE W3MepAeMON BeIMYMHbl ((POKYCHOE paccTOsHHE
cobuparomieit JIMH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a U3MEpEHUs
(M3MepUTENBHOTO TPUOOpa);

OPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
MCIIOJIb30BaHUEM MIPSMbBIX U3MEPEHH (3aBUCUMOCTh MYTH OT BPEMEHHU PHU
PaBHOYCKOPEHHOM JIBIDKEHUM 0€3 HadaJlbHOW CKOpPOCTH, TepHoja
KOJI€OaHUI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrjla OTpa)K€HUs CBETa OT yIJia MaJieHUs U YIJIa MPEJOMIICEHUS OT yria
NaJIeHNs): T[UJIAHUPOBATh HCCIIEOBAaHUE, CAMOCTOSITEIbHO COOUpAaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM 3aBUCHMOCTH



bu3nUecKuX BEIMYMH B BUAC TAOIUIl U TPaQUKOB, NeJIaTh BBIBOJIBI IO
pe3yJibTaTaM HCCIIEI0BaHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYUH (CpemHss
CKOPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE
CBOOOJHOTO TMaJeHusl, >KECTKOCTb MPYXKUHBL, KOIPPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHM4ecKas paboTa M MOIIHOCTh, YacTOTa U TMEpPUOJ]
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPYKHHHOTO MAasSTHHKOB, ONTHYECKAs
cuia coOuparomiell JMH3bI, PAJAUOAKTUBHBIA (QOH): TUIAHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCHEPUMEHTANbHYIO YCTAHOBKY U BBINOJHATH
U3MEpEeHMs], Cleaysl MPeNOKEHHOW WHCTPYKLMHU, BBIUMCIATH 3HAUYECHUE
BEJIMYMHBI M aHAJTM3UPOBATH MOJIyYCHHBIE PE3yIbTAThI C YIETOM 3aJaHHOU
MOTPEITHOCTH U3MEPEHHUI;

cOOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3iuyaTh OCHOBHBbIE TPU3HAKK M3YUYEHHBIX (QU3NUYECKUX MOJIEIeH:
MaTepuaidbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIH HCTOYHUK
CBETAa, JIy4, TOHKAsI JIMH3a, TUTAaHEeTapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO sIJIpa;

XapaKTepu30BaTh MPUHIUNBI JACWCTBUS HW3YYCHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMNHCAHUA (B TOM YHUCIE:
CIUIOMETp, MATYUKH TIOJIOKEHHUS, PACCTOSHUS WM YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJHI,
CHEKTPOCKON, JO03MMETp, Kamepa BuibcoHa), HUCHONB3yS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH M  HEOOXoauMmble (u3MyecKue
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI i CXEMaTHYHbIC PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTHYECKHX MPOLIECCOB MPH
peleHuu  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHHUS N300paKeHHH B MJIOCKOM 3epKajie U coOuparomiei JuH3e;
NPUBOIUTH  MPUMEPHl  (HAXOAUTh HHMOpPMANMIO O  MPUMEPax)
NPAaKTHYECKOTO HCIOJB30BaHUsl (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 0€30MacHOCTH MPH OOpaIEHUH C MPUOOpaMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHS 310POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY KaloIleH Cpe/ie;

OCYIIECTBIISATh TOMCK HWHPOpPMAIMK  (PU3NISCKOTO  COJICpKAHUSI B
HuTepHeTe, caMOCTOATENHHO (HOPMYIHPYs TOUCKOBBINA 3aMpoc, HAXOAHUTh
MyTH OTPEJeNIeHUs] JOCTOBEPHOCTH MOJYYSHHON MH(POpPMAIIMN Ha OCHOBE
UMEIOUINXCS 3HAHUN U TIONOJHUTENbHBIX UCTOYHUKOB,;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
JIUTEPATYpy (HU3UUECKOTO COJEPIKAHMS, CIIPABOYHBIE MATEPHUAIIBI, PECYPChI
cetu VHTepHer, BiaAeTb MNpPUEMAMU KOHCIEKTHUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
uHGOpMaAllMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTrO COAEpIKAHUA,
nyOJUYHO MPEICTABISATh PE3yIbTaThl MPOESKTHON HIIM MCCIIEIOBATEIHCKON
NEeATEeNbHOCTH, TPU O3TOM TPAMOTHO  HCIIOJNB30BaTh  M3yUYEHHBIN
MOHATUWHBIA amnmapar Wu3ydaeMoro paszeia (U3NKA U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4yéToM o0coOeHHOCTEeH ayaAuTOpuu
CBEpPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBO 4acoB

Ne HaunmMeHoBaHMe pa3e/ioB H TeM
n/n MPOrpaMMbI Bcero

Pa3nes 1. ®usuka u e€ posib B IO3HAHUM OKPYIKAKOIIEr0 MUPA

1.1 ®dusuka - Hayka o IpUpoae 2
1.2 dusznuecKue BETUIUHBI 2
1.3 EcTtecTBeHHOHAYUYHBI METO1 TO3HAHUS 2

Hroro mo pazneny 6

Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHHH BelleCTBA

2.1 CrtpoeHue BemiecTBa 1

59 JIBr>xeHne 1 B3aMMOICHCTBHE YaCTHII 5
' BEIIECTBA

2.3 ArperaTHbIe COCTOSIHHSI BEIIECTBA 2
Hroro no pazaeny 5)
Pa3nen 3. /IBu:keHHe M B3auMO/eiicTBHE TeJl

3.1 MexaHn4ecKoe IBUKEHNE 3

3.2 Wuepuus, Macca, MIOTHOCTh 4

KoHnTpoibHbIe

padoThI

IIpakTHyeckue

padoTbI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcsl

bubmuorexa [JOK
https://m.edso0.ru/7f416194

bubnunoreka [IOK
https://m.edso0.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6moreka [JOK
https://m.edsoo.ru/7f416194

bu6moreka [JOK
https://m.edsoo.ru/7f416194

bubnunoreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [JOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NporpamMMbl
3.3 Cuta. Bunsr cun

Hroro o pasaeny
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUIAKOCTEH M ra30B

Masnenue. llepenaua naBneHus TBEPAbIMU

4.1
TEJIAMU, KUJIKOCTSIMH U Ta3aMHU
4.2 JlaBneHue KUuAKOCTH
4.3 ATMOCdepHOE TaBICHHE
44 JleficTBHE )KUIKOCTU U T'a3a Ha IOTPYKEHHOE

B HUX T€JO
Htoro no pazneny

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus

5.1 Pabota u MmomHOCTh
5.2 [IpocTeie MexaHU3MBI
5.3 MexaHnuyeckasi SHeprust

Hroro no pazneny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoauuecTBO 4acoB

Bcero

14

21

21

12

68

KonTpoJibHbIe
padoThI

IIpakTHyeckne
padoThI

12

DJIEKTPOHHBIE
(un¢possbie)
o0pa3oBaTe/ibHbIE
pecypcsbl

bubnunoreka [IOK
https://m.edso0.ru/7f416194

bubnunoreka [IOK
https://m.edso0.ru/7f416194

bubmuorexa [JOK
https://m.edso0.ru/7f416194

bubnunorexa [IOK
https://m.edso0.ru/7f416194

bubnunoreka [IOK
https://m.edsoo0.ru/7f416194

bubnuorexa [JOK
https://m.edso0.ru/7f416194

bubnunoreka [IOK
https://m.edso0.ru/7f416194

bu6moreka [JOK
https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Nen/m  Tema ypoka

®usnka — Hayka o npupoje. SABneHus
pupobl. OU3ndecKue SBICHUS
Mexanudeckue, TEIIOBbIE, IEKTPUIECKUE,
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBICHUS

3 dusznyeckue BEIUUUHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
4 TEMIEPATYPhI MPU TOMOIIH KUAKOCTHOTO
TEPMOMETPA U TaTUYUKA TeMIepaTypbl"”

Kak ¢usuka u apyrue eCTeCTBEHHBIE HAYKH
HU3y4aroT npupoay. EcTeCTBeHHOHAy4YHbIN
MeTo 1 mo3HaHus. Onucanne GU3HIECKUX
SIBJICHUH C IIOMOIILIO MOJEIEH

VYpok-uccnenosanue "IIpoBepka rumnoTessl:

JaNbHOCTH MOJIETA APUKA, MTYIIEHHOTO

TOPU30HTAIILHO, TEM O0JIblIIE, UeM OOJIbILEe

BBICOTA MycKa"

Crpoenue BemiectBa. OMbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIIECTBA

KoanuyecTBO 4acoB

Bcero

KonTtposbHbIe
padoTbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE N (ppoBbIE
o0pa3oBaTe/ibHbIE

pecypchl

Bubnnorteka LOK
https://m.edsoo.ru/5d18811c

Bubnnoteka LOK
https://m.edsoo.ru/0b8885ce

Bubnnoteka LLOK
https://m.edsoo.ru/f5883f89

Bubnnoteka LOK

https://m.edsoo.ru/f9d509fd

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff09f72a

Bubnnoteka LLOK
https://m.edsoo.ru/66535a15

bubmmoreka [JOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/66535a15
https://m.edsoo.ru/ff09fe0a

10

11

12

13

14

15

16

17

18

I[BI/I)KGHI/IG qacCTHIl BCIICCTBA

Ypoxk-uccnenoBanue «OMNbITHI IO
HAOJIIOJIEHUIO TETIOBOTO PACIIMPEHUS
rasoB»

AFpCFaTHBIC COCTOSAHHA BCUICCTBA

B3anmocCBsI3b MEXAY CBOMCTBAMU BEILIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIBI

Mexanunueckoe nBuxeHue. PaBHoMepHOe u
HEPAaBHOMEPHOE JABUKECHHUE

Ckopoctb. Ennnulel ckopoctu

Pacuer nmyTu ¥ BpeMEHU ABUKCHUSA

Wuepuust. 3akon nuepuuu. Bzaumoneincraue
TeJ KaK IPUYNHA U3MEHEHUS CKOPOCTH
JBAKEHHUS TEIl

IInotHOCTH BemecTBa. Pacuetr Maccel u
o0BbeMa Tejia Mo €ro IIOTHOCTH

JlabGopaTtopHas pabota «OnpeneneHue
TUTOTHOCTH TBEPIOTO TEJIa

Pemenne 3agau mo reme "TlmoTHOCTH
BerecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Bubnnoteka LOK
https://m.edsoo.ru/21fab954

Bubnnoteka LOK
https://m.edsoo.ru/e209799a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a0378

bubmmoreka [JOK
https://m.edsoo.ru/ff0a05c6

bubmmoreka [JOK
https://m.edsoo.ru/ff0a079c

bubmmoreka [JOK
https://m.edsoo.ru/ff0a0ae4

bubmmoreka [JOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

Bubnnoteka LOK
https://m.edsoo.ru/3a0c1490

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

19

20

21

22

23

24

25

26

27

28

29

Cua Kak XapakTepUCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka

JlabopaTtopHnas pabota «M3yuenue
3aBHCHUMOCTH pacTsoKeHHs (aedopMariim)
IPY>KUHBI OT IPUI0KEHHON CHIIBDY

SBnenue Tarorenus. Cuna TSHKECTH

CBs3b MEXKy CUJION TSYKECTH U MacCou
tena. Bec Tena. Penrenue 3amad mo teme
"Cuna Tskect"

Cuna TsKecTH Ha IpYyTruX IUIaHeTax.
Ou3n4ecKue XapaKTEPUCTUKHU TUIAHET

N3mepenue cuit. lunamomeTp

Bec Tena. HeBecomocTth

CrnosxeHue IByX CHJI, HaIIPaBJIEHHBIX 110
OJIHOM IIpsiMOMl. PaBHOAEMCTBYIOIAs CUIT

Pemrenue 3agad mo reme
"PaBHopeiicTBytomas cun"

TpeHue ckoybXKeHUs U TPEHHUE TTOKOSI.
Tpenue B npupoje U TEXHUKE

JlabopaTtopHnas pabota «M3yuenue
3aBHCUMOCTH CHJIBI TPEHHSI CKOJIBKCHHS OT
CHJIBI JIABJICHUS U XapaKTepa
COITPHUKACAIOLITUXCS TIOBEPXHOCTEI»

Bubnnoteka LOK
https://m.edsoo.ru/af539df2

Bubnnoteka LOK
https://m.edsoo.ru/ac89a39b

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a1502

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0al8cc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0al778
Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ala70
Bubnnoteka LOK
https://m.edsoo.ru/ec06ce98

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

30

31

32

33

34

35

36

37

38

39

40

41

Pemenue 3anay Ha onpenenenue
PaBHOACHCTBYIOIIEH CHJITBI

Pemenne 3ama4u o remam: «Bec Temay,
«I"paduueckoe nzo0paxxeHue cuiy,
«Cuibl», «PaBHOJIEMCTBYIOIIAS CUIT»

KonrponsHas pabota mo Temam:
«MexaHnueckoe ABIKEHHE», «Macca,
IUIOTHOCTEY, «Bec Temay, «['paduueckoe
n3o0paxkeHue cuny, «CUibDy

Jasnenue. CriocoObl yMEHbBIIICHUS U
YBEJIUYCHUS TABICHUS

JlaBiaeHwue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a
oT 00BéMa, TeMIepaTyphbl

[Tepenaua naBneHus TBEPALIMU TEIIAMH,
JKHIKOCTSIMHM U Ta3aMH. 3akoH [lackans
JlaBieHHe B )XMAKOCTH U ra3e, BRI3BAHHOE

HCﬁCTBHeM CHJIBI TSXKCCTH

Pemenne 3anau mo teme «/lapnexue B
SKUIKOCTH U rase. 3akoH [lackaisy»

Coobmarommecst cocyapl

I'mapaBnuueckuit mpece
ManomeTtpsl. [TopuiHeBOM )KUAKOCTHBIN
Hacoc

Atmocdepa 3emn. [puanHen
CYILECTBOBAHHS BO3IYLTHOW 000IOYKH

Bubnnoteka LOK
https://m.edsoo.ru/fce0407a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0alde0

Bubnunoteka LOK
https://m.edsoo.ru/461c9d5c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2376

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a25b0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a2718

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2826

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2970

bu6mmorexa [IOK

https://m.edsoo.ru/ff0a3136
Bubnnoteka LOK
https://m.edsoo.ru/bf19e7a8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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3emutn. 3aBUCUMOCTh aTMOC(EPHOTO
JTaBJICHUSI OT BBICOTHI HaJl ypOBHEM MOPS

Bec Bo3ayxa. ATMochepHOE 1aBlieHHE

N3mepenune armocdeproro aasieHus. OnbIT
Toppuuennu

3aBUCUMOCTH aTMOC(EPHOTO IaBICHUS OT
BBICOTHI HaJl YPOBHEM MODS

bapomerp-anepousa. Armocdeproe
JTaBJICHHUE HA Pa3IMYHBIX BHICOTAX

Pemenue 3amau o reme " AtmochepHoe
naBieHue"

JleficTBHE )KMIKOCTH U ra3a Ha
MOTpYKEHHOE B HUX TEJI0. ApXHUMea0Ba
cHJla

JlaboparopHas pabota «Onpenenenue
BBITAJIKUBAIOLIEN CUJIBI, ICMCTBYIOLIEH Ha
TEJI0, IOTPYKEHHOE B JKUJIKOCThY»

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Telia B
BOJIC OT 00bEMA MOTPYKEHHOU B KHUIKOCTh
94acTH TeJay

[InaBanue Ten

JlabGopaTtopHnas pabora "KoHcTpyrpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHHE JIOAKH U
orpeneseHue e€ rpy30noabEMHOCTH"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a2b5a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a2da8

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmorexa [IOK

https://m.edsoo.ru/ff0a2fc4
Bubnnoteka LOK
https://m.edsoo.ru/da41ffcO

bubmmorexka [JOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

Bubnnoteka LLOK
https://m.edsoo.ru/e1213cbd


https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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Pemenue 3agay mo remam: «IlmaBanue
cynoB. BoznyxonnaBanuey, «/laBnenue
TBEPABIX TEJN, KUAKOCTEH U ra30B»

KonTponbhas pabora no teme «/laBnenue
TBEP/BIX TEJ, KUAKOCTEH U ra30B»

Mexanuueckas pabota

Momsocts. EAuHUIEI MOIITHOCTH

Ypok-uccnenosanue "Pacuét MomHoCTH,
pa3BUBaEMOM MPHU NMOBEME MO JIeCTHUIIE"

IIpoctsie Mexanu3mel. Peryar. PaBHoBecue
CWJI HA pplyare

Prruaru B TexHuke, OBITY U IPUPOJIE.
JlaboparopHas pabota «Mccrnenoanue
YCIIOBUI paBHOBECHS PhIYAray

Pemenue 3agad mo reMme «YCiI0BUS
PaBHOBECHS pbluara

KoaddunmenT mone3noro nqeicTBus
MexaHusma. Jlaboparopnas pabora
«3mepenune KII/] HakKITOHHOM MIOCKOCTH»
Pemenue 3agau no teme "Pabora,
motHocTh, KITJT"

MexaHuueckas OHEpIusi. Kunernueckas n
NOTCHIUAJIbHAs SHCPIUs

0.5

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3654

Bubnnoteka LOK
https://m.edsoo.ru/f43c2cec

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3f82

Bbu6nuoreka [JOK

https://m.edsoo.ru/ff0a3f82
Bubnnoteka LOK
https://m.edsoo.ru/479c13c6

Bubnnoteka LOK
https://m.edsoo.ru/69602a42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

Bubnnoteka LOK
https://m.edsoo.ru/369819b0

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

63

64

65

66

67

68

3aKoH COXpPAaHCHUA MEXaHHYEeCKOM OHEpPIrun

YPpOK-3KCIIEpUMEHT 1O TEME
"OKcnepUMEHTaIbHOE ONPEACICHUE
W3MEHEHUs KUHETUYECKON 1
MOTEHI[MATBLHON SHEPTUU MPU CKaThIBAHUHU
TeJa Mo HaKJIOHHOM TIocKocTH"
Kontponbnas padota o teme «Pabora u
MOUTHOCTb. DHEPTUsD)

Pesepaubiii ypok. Pabota ¢ Tekctamu mo
TeMe "MexaHndeckoe IBIKeHHE"
PesepBHrlit ypok. Pabora ¢ TekcTamu 1o
teMe "JlaBieHue TBEPABIX TEN, )KUIKOCTEH U
ra3oB"

PesepBHrlit ypok. Pabota ¢ Tekctamu no
teme "Pabora. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOIPAMME

bu6mmoreka [IOK

1
https://m.edsoo.ru/ff0a4360
1 1
Bubnnoteka LLOK
https://m.edsoo.ru/af73d7ac
1 1 Bubnnoteka LLOK
https://m.edsoo.ru/a9f9c35a
1 Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4ee6
1 bubmuorexka [JOK
https://m.edsoo.ru/ffOa4ffe
Bubnnoteka LOK
1 https://m.edsoo.ru/9a9191c9
68 3 12


https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA:

» Gusuka: 7-1 kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepsimkun .M.,
NBanoB A.U., Akuronepuoe o6miectBo «M3narensctBo «lIpocBemnienne

» duszuka: 8-i kacc: 0a30BbIM YpOBEHb: yueOHUK, 8 kiacc/ [lepoimkun Y. M.,
NBanoB A. U., Akumonepnoe odiectBo «M3aarensctBo «IIpocsemienue»

» Gusuka: 9-i kacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [lepoimkun U. M.,
I'ytauk E. M., IBanoB A. U., IlerpoBa M. A., AKIinoHepHoe o0LIECTBO
«znarensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

» dusuka: 7-i kinacc: Meroaudeckoe nmocodue k yueouuky A.B. [epbriikuna/
®unonosuy H. B., kopniopauus "Poccuiickuii yueonuk" «M3aarenbcTBo
«JIpoda»»

» ®usuka: 8-i kimace: Metoaudeckoe mocooue K yueonuky A.B. Ilepsikuna/
®unonosny H. B., kopniopauus "Poccuiickuil yueoHuk" «M3aarenbpeTBo
«JIpoda»»

» ®uspka: 9-i kimace: Metoaudeckoe mocooue K yueoOnuky A.B. ITepsiknna/
®unonosny H. B., kopniopauus "Poccuiickuil yueoHuk" «M3aarenbcTBo
«JIpoda»»

e Gusuka: 7 knacc. Junakruueckue matepuainsl: Jlunus YMK A.B. [leppimikuna.
dusuka (7-9)/ Mapon A.E., Mapon E.A., kopriopaitus "Poccutickuii yaeOHUK"
«3narenbcTBO «JIpodha»»

» dmsuka: 8 knacc. Jlunakruueckue matepuansl. Jluaus YMK A.B. [epoimkuna.
®dwusuka (7-9)/ Mapon A.E., Mapon E.A., kopnioparmus "Poccuiickuii yaeOHUK"
«znarenbcTBO «/Ipodha»»

» ®usuka: 9 knacc. unakruueckue matepuansl: Jluaus YMK A.B. [lepsimkuna.
®wusuka (7-9)/ Mapon A.E., Mapou E.A., kopnoparus "Poccuiickuii yaeOHHK"

«M3natenscTBO «/Ipodar»



» ®u3uka: 7-1 kiacc: Pa3HOypOBHEBBIE CAMOCTOSTEIIBHBIE U KOHTPOJIBHBIE
pabotel/Kupuk JI. A., «3narenbcTBo «Mnekca»»
» ®usuka: 8-i kmacce: Pa3HOoypoBHEBBIE CaMOCTOSATEIBHBIE M KOHTPOJIBHBIC
pabotel/Kupuk JI. A., «M3narenbcTBo «Mnekca»»
» Gusuka: 9-i kiacc: Pa3HOYpOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
pa6otel/Kupuk JI. A., «<M3narenscTBO «Mnekca»»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET:

1. https://lesson.edu.ru/catalog



https://lesson.edu.ru/catalog




