MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa30BaTeNbHOM MpOrpamMMmbl, NPEICTaBICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «DOusukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIeHO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH OOYYaroIMXCS M OPraHu3alui0 H3y4YeHUs
(Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamme no (u3MKe y4UTBHIBAHOTCS
BO3MOXXHOCTH y4eOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00ydeHus, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COICP)KAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMMa mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO Y4eOHOMY TPEIMETY.

®duszuka SABISIETCA  CHCTEMOOOPA3yOIIUM sl  €CTeCTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUICCKON
reorpaduel, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
NpenocTaBiIsieT HambOoyiee SCHbIE OOpa3lbl NPUMEHEHHsS HAyYyHOTO METO/a
MO3HaHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHON TPaMOTHOCTH U
UMHTEepeca K HayKe Y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpEAINoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

® Hay4YyHO OOBSCHSTH SIBJICHMUS,

® OIICHHWBATh U IOHUMAaTh OCOOCHHOCTH HAYyYHOT'O UCCIIEIOBAHMS;

® UHTEPIPETUPOBATh  JI@HHBIE W HCIIOJIb30BAaThb  HAy4HbIE
JI0Ka3aTeNNbCTBA JUIs TOTY4CHHS BHIBOJIOB.



[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHuUs
ompenenensl B Konuenmuun npenoaaBanust yueOHoro mnpeamera «®DPusuka» B
oOpa3oBaTenpHBIX oOpraHu3auusax Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  00I11€00pa3oBaTebHbBIE MPOrPaMMbI, YTBEPKAEHHONW pelIeHUEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyvyenus Gpuankm:

e MpUOOpETEHUE HUHTEpeca W CTPEMJICHHS OOydYaloluxcsi K HaydHOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTHE HMX MHTEIUICKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

® pa3BUTHE IMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POpMUpOBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3y4YeHHUs
OCHOB CTPOEHHMS MaTEpUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKWU;

e (opmupoBaHHE NPEACTABICHUN O poyid (DU3UKHU JJISl PA3BUTUSA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

® pa3BUTHE  MPEJICTaBICHMH O  BO3MOXKHBIX  cdepax  Oyayuei
npo(hecCUOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3TUX Lened nporpamMmbl 10 (U3MKE HA YPOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e npuoOpeTeHHe 3HAaHUM O JUCKPETHOM CTPOECHHUU  BELIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, 3JEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

® MpPUOOpETEHHUE YMEHUN OMUCHIBATH U OOBICHATH (DU3NUYECKHUE SIBJICHUS C
MCIIOJIb30BAaHUEM MOJIYYEHHBIX 3HAHUN;

® OCBOGHME METOAOB PEIICHHs MPOCTEHINNX pacyETHBIX 3aJad C
UCITIOJIb30BAaHUEM (du3nUecKux MOJIEJIeH, TBOPUYECKHUX U
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1aY;

® pa3BUTHE YMEHUN HAOIIONATH MPUPOIHBIC SBJICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

e OCBOeHHME MPUEMOB pabOThl ¢ MH(PopManuen (HPU3UIECKOTO COJEp KAHMS,
BKJIIOYAsi HTH(POPMALIUIO O COBPEMEHHBIX JTOCTHRKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OLICHUBaHUE MH(GOPMALIHH;

® 3HAKOMCTBO cO chepamu TpoPecCHOHATEHOMN NeATeTbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.



Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE OCHOBHOTO OOILEro
oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HeJEIIO).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHJATENbHBINA XapaKTep, YUUTEIb JI€TAET BEIOOP MPOBEACHUS
7a00paTOPHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
OoOy4JaronmMxcs, Cucka AKCIEPUMEHTATIbHBIX 3a/laHUi, MpEeJIaraeMbIX B paMKax
OCHOBHOI'0O TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYUEHUA
7 KJIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeAMUMHBL. M3MmepeHue Quanyeckux BelWYUH. DPU3NUEcKue
npubopsl. [lorpentHocts u3mepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHNE
HabOmoaemMoro aByieHus. Onucanue GU3NUECKUX sIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIJIOBbIE, DJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUS.
2. ®Ouznyeckue mpuOOPHl M MPOIEAypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimol.

OmnpeneneHue UEHbI IeJIEHUS IIKaJIbl U3MEPUTEILHOTO TpUOOpa.
N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.

Onpenenenue pa3sMepoB MaJIbIX TeJl.

ok whPE

N3mepenne Ttemmeparypbl IPU MOMOLIM >KMIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIIEPATYpHI.

o

[IpoBeneHne uccnenoBaHus MO MPOBEPKE TMIOTE3BI: NAIBHOCTH IMOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllle, yeM OOoJIbllIe BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne uactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMS YacTHI[ C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUIAKOCTEN M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOBI.



Hemoncmpayuu.

1. HaGmtoneHne OpOyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.

3. HabGmionenune  siBneHud,  OOBSACHAIOMIMXCS  MPUTSKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka pguameTrpa aromMa METOAOM pPsOB (C  HCIOJIB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 110 HAOJIIOJCHHUIO TEIIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JBUKECHUS.

SlBneHne unHEpuMM. 3aKOH HMHEPUUH. B3auMoAenCTBHE TENl KAk NPUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCTBa.

Cuna Kak XapakTepHUCTHKa B3anMozeicTBus Ten. Cuila yrnpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJla
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAIIPaBJICHHBIX 10 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHUs.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeNa.

N3mepenre cKopoCTH NPSIMOJTUHEHHOTO ABUKEHHUS.

Habmroienue siBleHus HHEPLUH.

Hab6nronenmne n3MeHeHust CKOPOCTH MPY B3aUMOJICUCTBUH TEIl.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TET.

CoxeHune CHJl, HaIllPpaBJICHHBIX 110 OJJTHOU MTPSAMOM.

Jlabopamopuvie pabomul u onvimel.

1. Onpenenenue CKOPOCTH PaBHOMEPHOTO ABMXKEHUS (IIapUKa B KUJIKOCTH,
MOJIEJIH JIEKTPUYECKOTO aBTOMOOUIISL U TaK Jiajee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

o0k wnE

3. Ompenenenne MIOTHOCTUA TBEPOTO TeEa.
4. OmbIThl, IEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.



5. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenne. CriocoObl YMEHBIIIEHUS] U yBEJIWYEHUS JaBlieHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemmepaTypbl. [lepemaua naBieHus
TBEPJBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS JKUJKOCTH OT TIyOWHBI. ['mapocratnueckuii
napajgokc. Coolraromuecs: cocyibl. [ napaBindecKkie MeXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuuMHBI CyIIeCTBOBAHUS
Bo3aymHONH o0onouku 3emud. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBre KUAKOCTU U ra3a Ha MOrPyKEHHOE B HUX TeJO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBieHUs KUJIKOCTHIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyueckunt mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM YacTu

TeJIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJTKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

YcioBue miaBaHus TEN: IUIABAHUE WM ITOIPYKEHUE TEI B 3aBUCUMOCTHU

OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYyKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmpenencHue  BBITAJKUBAIONICH  CHJIBI, JEHCTBYIONMIEH Ha  TEIo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBHITATKUBAIOLIEH CHUIIBI, AEHCTBYIOIICH HA TEIO
B JKMJKOCTH, OT MaccChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpY>KEHHOM B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

ok wnE
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Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. [IpumeHeHHMe IpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTrnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[TpeBpaleHre 0JHOTO BUIa MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBUKEHHM Tela

110 TOPU30HTAIBHON MIOBEPXHOCTH.

2. HccnenoBaHue yciIoBUN paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.

w

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPTHH.
8 KUIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE T10JIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPHUHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISAPHO--KUHETHYECKOU TEOPUH.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIIONEPENAYHN
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudectBo TemoTsl. YaenpHas TEMIOEMKOCTh BelecTBa. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHSL.

BrnaxHocTh BO3ayXa.



OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

ok wbhdPE
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HaGnronenre OpoyHOBCKOTO ABUKEHUSI.

Hab6mronenue nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre HaBJieHUs ra3a NMpH WU3MEHEHHH 00bEMa W HArpeBaHUM WU
OXJIXKICHUU.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Buner Teronepenadm.

OxmnakIeHre TPy COBEPIIICHUH PaOOTHI.

. HarpeBanue npu coBepIiieHHH paOOTHI BHEIITHUMH CHJIAMH.

10 CpaBHEHHE TEITIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11.HabGaromenne KUIeHusI.

12.HabmroieHre OCTOsIHCTBA TeMIIEpaTyphl IIPH TUTABICHUU.
13.Moieny TEeIIOBBIX ABUTaTENIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3QyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHHs] BHYTPEHHEH DSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.

10.Omnpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.
11.UccnenoBanue npoiiecca UCIapeHus.
12.0Omnpenenenre OTHOCUTEIHHOM BIAXKHOCTH BO3TyXa.
13.0Onpenenenre yaeabHON TEIUIOTHI IUIABJIEHUS JIbJA.



Pa3znen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa siekTpuueckux 3apsiaoB. BzaumoneiicTBue
3apsbKeHHbIX  Tenl. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSIHUS MEXKTY TeJIaMu).

OnekTpudeckoe mnoje. Hanpspk€HHOCTH asnekTpuueckoro mofs. [lpuHiun
CYIIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKuX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUYECKOrO TOKa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuima  TokKa.  DJIEKTPUYECKOE  HAIpSKEHHUE.
ConpoTuBieHHE MPOBOJHKKA. Y AEIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
st ydactka uenu. llocienoBarenbHOe U MapallieIbHOE  COCAMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE ~ MarHuThl.  B3aumoaelcTBHE  MOCTOSHHBIX ~ MarHWTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAUYECHUE JJISl )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKa. M CHoyib30BaHWE 3JIEKTPOABUTATENIEN B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.

DJIeKTpOCTaTUYECKAst MHAYKITHS.

3aK0H COXpaHEHUS ICKTPUUECKUX 3aPsI0B.

[TpOoBOIHUKH W TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

HcTouyHrKHM TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.
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10.2nexTpruyecKuit TOK B KUIAKOCTH.

11.T"a30Bblit pa3psia.

12.VI3mepenue cuibl TOKa aMIIEpMETPOM.

13.13Mepenne 31eKTpUYECKOr0 HAMIPSKEHHSI BOJIbTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUI.

15.B3auMoieiicTBIE OCTOSSHHBIX MarHUTOB.

16.MozaenupoBaHre HEBO3ZMOXKHOCTH pa3/ICICHUS MOJIIOCOB MAarHUTA.
17.MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18.0mbIT DpcTena.

19.MarnuTHOE 10JI€ TOKA. DJIEKTPOMArHMUT.

20.JleiicTBre MarHUTHOTO TIOJISI HA MPOBOJHHUK C TOKOM.
21.2neKTpoABUTaTENh OCTOSIHHOTO TOKA.

22.VccnenoBaHue SIBIEHUS 2JIEKTPOMArHUTHOW MHAYKIIHH.
23.0mnbiTel Dapages.

24.3aBUCHUMOCTh HANpPAaBIEHUS HWHIYKIIMOHHOTO TOKAa OT YCIOBHH €ro

BO3HHKHOBCHU.

25.20neKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomul u onvimaul.

1.

N

o 0k~ w

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKHU.

CoOopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3MepeHnue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBITH, JEMOHCTPUPYIOLINE 3aBHCHUMOCTD 3JIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEIHHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia il CWIbl TOKa IPU TapajIeTIbHOM COCIMHEHUU
PE3UCTOPOB.

10.Onpenenenue pabOThI AESKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
11.0npeneneHre MOIIHOCTH DJICKTPUUECKOTO TOKA, BBIJACISEMOM Ha

pe3ucTope.

12.I/ICCJ'IGI[0B3HI/IG 3aBUCUMOCTU CWJIbI TOKa, MAYHICTO 4YCPEC3 JIaMIIOYKY, OT

HaIpsHKEHUs Ha HEW.



13.Onpenenenune KII/I narpeBarensi.

14.VccnenoBanre MarHUTHOTO B3aUMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.

15.V3y4yeHne MarHMUTHOTO TIOJISI TOCTOSIHHBIX ~MAarHWTOB TIPH  HX
00BbEIMHCHUH U Pa3JICJICHUH.

16.UccnenoBanue ASHCTBUS JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.01bITbI, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJICHCTBUS
KAaTyIIKA ¢ TOKOM W MarHWTa OT CHJIbI TOKAa W HANpaBIICHUS TOKa B
KaTyIIKE.

18.N3ydenue AeiCTBUS MAarHUTHOTO TOJIS HA POBOJAHUK C TOKOM.

19.KoHCcTpyHupoBaHue 1 U3y4eHHue padoThl AJICKTPOABUTATEIIS.

20.Uzmepenue KIIJI anexTpoaBUTraTeabHON YCTaHOBKH.

21.0mpITHI TIO WCCJICIOBAHUIO SIBICHUS DSJCKTPOMArHUTHOW WHITYKIIHH:
HCCIIeIOBAaHUE HW3MEHEHWM 3HAYCHHS W HaIpaBJIeHUs WHIYKIIHOHHOTO
TOKa.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABMXKEHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMmonHENHOE ABMKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mnpsiMosiHeliHoe nBukeHue. (CBoOogHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMX’EHUE MO OKpY>KHOCTH. Ilepuon u ydacrora oOpamieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. J{Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOpPOCTb.
HeBecomocCTh 1 neperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmmynbe Tena. I3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIyJIbCa. PEakTUBHOE NBUKEHUE.



Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TSDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMin. [loTeHnmanbHas sHeprus cxxarton npyxxunsl. Kunernueckas
sHeprusa. TeopeMa 0O KMHETMYECKOW SHEPIrUH. 3aKOH COXPAaHEHMSI MEXaHHYECKOU

SHEPIUH.
Hemoncmpauuu.

1.

no
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8.
9.

Habnrogenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME NyTeW W TPACKTOPUM IBMKEHUS OJHOTO M TOrO € Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUYKEHHUS.

Habmroienue nBu»kKeHus Tea o OKPYKHOCTH.

HabmroieHue MexaHn4ecKkux sIBJICHU, MPOUCXOALINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PUBUKHU.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAcChl Tella U JCUCTBYIOIIEH Ha HEro
CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUH TEII.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

10.ITepenava ummynbca Ipy B3aUMOJICHCTBUH TE.

11.IIpeoOpa3zoBaHusi JHEPTUH IIPU B3aUMOAECUCTBUHU TEJL.

12.CoxpaHeHne uMItyjbca Ipyu HEYIPYroM B3auMOICHCTBUU.
13.CoxpaHeHne uMItysbca mpu adCOIFOTHO YIPYTOM B3aUMOCHCTBUY.

14 . HaGnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU IPH CBOOOIHOM MaJICHUU.
16.CoxpaHeHre MEXaHMYECKON SHEPTUH MPH IBUKEHUH TeJa Mo JeHCTBUEM

MIPYKUHBL.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJbHEUIIErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBMOKCHUHU 03 HavallbHOW CKOPOCTH.



5. IlpoBepka rUIOTE3Bl: €CIM NP PABHOYCKOPEHHOM JIBH)KEHUH 0e€3
HAa4YaJIbHOM CKOPOCTH ITyTH OTHOCSATCS KakK psAd HEYETHBIX YHCEIN, TO
COOTBETCTBYIOILIUE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

6. HccnenoBaHue 3aBUCMMOCTH CHUJIbl TPEHMSI CKOJIBKEHHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenennie K03 GUITMESHTA TPCHHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

9. Omnpenenenue pabOTbl CUIIbI TPEHUS IPU PABHOMEPHOM JBH)KEHUHU Tela
110 TOPU30HTAJIBHON IIOBEPXHOCTH.

10.Onpenenenne padOTBl CUJIBI  YNPYroCTH TMpU HOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHEHUS YIHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJI€OaHUi: Iepro,

4acToTa, aMIUINTyJAa. MaTteMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUu MPH KOJIeOATETHLHOM JIBHIKEHHH.

oo

3aryxatomue  koneOanus.  BwiHyxknenHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBONCTBa MEXaHMYECKMX BOJH. IIpononbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koJjieOaHuWii Tea 1104 HEUCTBUEM CHJIBI TSKECTHA W CHIIBI
YOPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYKICHHBIX KOJIGOaHUM U pe30HaHca.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimel.
1. Ompenenenve dYacTOoThl W TEpHOJA KOJIEOAHWHA MATEMaTHYECKOTO

MasTHHUKA.
2. OmpepneneHuie 4acTOThl U IEPHOJIa KoeOaHUl MPY>KUHHOTO MAaATHUKA.
3. UccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOAHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

o0k wnN

4. ViccnemoBaHue 3aBUCHMOCTH MEPHOIa KOeOaHUN MPY>KHHHOTO MasiTHUKA
OT MaccChl Irpy3sa.



5. IIpoBepka He3aBUCHUMOCTH TIepHoOJia KoneOaHuii Tpy3a, TOJIBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIHME 3aBUCUMOCTh  Mepuojaa  KojeOaHui
MPYKMHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO MaJIeHUs.

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTPOMArHuTHhIX BOJH. [llkana siekTpoMarHWTHBIX BOJH. Mcmolsib3oBaHHE
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CaoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BomHoBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimol.

1. N3ydyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWJIHHOTO

tenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas ~ mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacrpoctpanenue csera. 3atMenust Connna u Jlynsl. Otpaxenune ceera. [limockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeTa. 3akoH TMpelomieHUs cBera. llonHoe BHyTpeHHee
OoTpaxkxeHWe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cucrtema. binM3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J 1y4yelr B pacCenBaIOIIEH JIMH3E.

[Tosryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
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10.Mogensb rnasa.

11.Pa3noxkeHue 0e10ro CBETa B CIEKTP.

12.Tlonyuyenue 0enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnvie pabomul u onvimaul.

1. WccnenoBaHue 3aBUCUMOCTU yIjla OTPAXKEHMsI CBETOBOIO JIyya OT YIJa

naJeHUsl.
2. W3zydeHne xapakTepUCTHK H300pakeHUs peIMeTa B INIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCUMOCTH YIJla MPEIOMIIEHHsI CBETOBOIO Jy4a OT yrIja
NaJICHUS Ha TPAHULIE «BO3yX—CTEKIION.

4. TlomydeHue n300paXxeHU ¢ IOMOIIbIO COOMPAIOLIEH JINH3HI.

5. Ompenenenrie POKYCHOrO PacCTOSTHUS M ONTHYECKOW CHJIbI COOMPAIOIIEH
JIMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OnpITbl 1O BOCIPHUSTHIO LIBETAa MPEAMETOB NPHU UX HAOIIOACHUU dYepes
L[BETOBbIE (DPUIIBTPBI.

Pasznea 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pe3epdopna v minanerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 MOTJIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHocTh. Anb(da-, 6eta- U raMma-usnydeHusi. CTpoeHHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. crounnku 3aeprun ConHLa U 3BE31I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTUBHBIX W3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CrHeKTpbl U3ITyYEHHUSI U TTOTJIOLICHHUS.
CrekTpbl pa3IMYHbIX Fa30B.

CnekTp Boaopoa.

HaGmronenue tpexoB B kamepe Busbcona.
PaboTa cuérunka HOHU3UPYIONINX U3ITYyUCHUH.

ok wbdrE

Peructpanus nznydeHus NpupoIHbIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HaOnromeHue CIUTOIIHBIX M JIMHEWYATBIX CIIEKTPOB U3TyUCHHUS.

2. UccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTHUIBI IO TOPMO3HOMY
nytH (1o dpoTorpadusim).

3. Usmepenue pagnoakTuBHOTO (POHA.



IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOPUTENEHO--0000IIAIOINI MOTYIIb TPETHAZHAUCH JIJISI CHCTEMATH3AlNU
u  0000IEeHWS TPEIMETHOTO  COACPKAHWSA W OMbITa  JICSITCIBHOCTH,
NpUOOPETEHHOTO MPU M3YUECHUHU BCEro Kypca (GU3WKHU, a TAKKE IS TIOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEHy IO (u3uKe I 00yJaromuxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

[lpy u3ydeHUr MAaHHOTO MOJYJISI PEATU3YIOTCS H CUCTEMATU3UPYIOTCS BUJIBI
JCSITEIBHOCTH, HA OCHOBE KOTOPBIX 00CCIIEYMBACTCS JAOCTIDKCHHE MPEIAMETHBIX U
METANpPEIMETHBIX  IUIAHUPYEMBIX  PE3yJIbTaTOB  O0y4eHHs, (opMuUpyercs
CCTeCTBEHHOHAYYHAss TPAMOTHOCTh: OCBOCHHE HAyUYHBIX METOJOB HCCIICIOBAHUS
SIBIICHUW TIPUPOJIBI M TEXHHUKH, OBJAJCHHEC YMEHHSMH OOBSCHATH (DU3NYCCKHE
SIBJICHHS, TPUMEHsSS I[IOJNydSHHBIE 3HAHWS, pellaTh 3aJa4yd, B TOM YHCIIEC
Ka4eCTBEHHBIE M SKCIIEPUMEHTAIILHBIC.

[MpuHIMNHATBHO OESTETHLHOCTHBIN XapakTep JAHHOTO pasjelia peaau3yeTcs
3a cu€T TOro, 4ro OOydarommecs BBIIOJNHIIOT 3aJaHUs, B KOTOPBIX WM
npe/IaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAaHUIM pacloO3HaBaTh M HAYYHO OOBICHATH
¢du3nveckue SBICHUS B OKpYKaIOIIeH PUPOE U TIOBCEAHEBHOM KU3HU;

UCTIOJIb30BaTh HAyYHbIE METO/IbI HCCIICIOBAHUS (PU3MUECKUX SIBICHUH, B TOM
YHCIIE IS TPOBEPKH THUIIOTE3 M MOTYYSHHS TCOPETHYECKUX BBIBOJIOB;

OOBSICHATh, HAYYHBIC OCHOBBI HAaWOOJIee BAKHBIX JOCTHKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEp, MPAKTHYECKOTO UCIIOJIb30BAHUS Pa3IMUHBIX UICTOYHUKOB
PHEPTUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAaHEHHS BCEX M3BECTHBIX BHIIOB
DHEPTHUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3uKyu HAa ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HApaBJICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIET0o 00pa3oBaHus

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) maTpMoTHYECKOTO BOCTIUTAHUS

- MPOSIBJICHUE MHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
bu3nuecKoil HayKu;

- IEGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSAM POCCUMCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

- OCO3HAHME BAXXHOCTH MOPAIBHO--3THYECKUX NPHUHLHIIOB B JEATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITHE SCTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
[IO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIISIIOILEH
KYJbTYpBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENBHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpPaBWJI OE30IAaCHOTO TOBEJIECHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOErO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS

- aKTUBHOE Yy4yacTHU€ B pEUICHUH NPAKTUYECKUX 3aady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

® - UHTEPEC K MPAKTUICCKOMY M3YUEHHUIO MPOECCHi, CBI3aHHBIX C (U3UKOMH;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

® - OpUCHTAIlMA Ha TpPUMEHEHWE (HU3MYECKUX 3HAHUU ISl pElIeHUs 3aaad B
o0JlacTH OKpy’)Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLICHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

® - OCO3HaHME IJI00AJLHOIO XapakTepa JKOJOTMYECKHUX MpobjieM W MyTed HX
pelieHus;

e 8) ajanTanuM K U3MEHSIOUIMMCH YCJOBUSIM COLMAJIBLHOM U NPHPOIHOM
cpeasbl:

® - TOTpPeOHOCTh BO B3aUMOJCHCTBUU MPU BBINOJHEHUU UCCIACAOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
JIPYTHX;

® - T[IOBBIIICHHE YPOBHS CBOEH KOMIIETCHTHOCTH YEpe3 IPAKTUUYECKYIO
JIeSITCIILHOCTD;

® - IOTPeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHcIie (POPMYINPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - oco3HaHUE Je(DUITUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEN B 00JacTH
busuKu;

® - [UIAHUPOBAHHE CBOETO PAa3BUTHSA B NPHOOPETCHHH HOBBIX (HHU3UICCKHUX
3HAHUM;

® - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3H IIPUPO/IbI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

® - OIICHKA CBOMX JEWCTBHUA C YYETOM BIMSHHS HAa OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTOOQIBHBIX TTOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIIUE TI03HABATEIbLHBIC YHUBEPCAIbHBIC YICOHBIC NEHCTBHUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YIeOHBIC ICUCTBUS.



ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBnie JJornueckue 1eiicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3yYEHUU (U3UYECKUX
SIBICHUI U MPOLIECCOB, JIeJaTh BHIBOJABI C MCIIONB30BAHUEM JETYKTUBHBIX
¥ WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3IX
(u3NYECKUX BEJITUUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a7aun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaAMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/ibCKHe JeiiCTBUS.

MCIIOJIb30BaTh BOIIPOCHI KAK MCCIEN0BATENbCKUI HHCTPYMEHT TO3HAHMS;
MIPOBOAUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY OMbBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbINOe HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HWH(MOpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBENEHHOTO HAOMIOEHUS, OIbITA, UCCIIEI0BAHNUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATOIOKEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

NPUMEHSTH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMHM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Y4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHQopMalMu W WUIIOCTPUPOBATH pEIIaeMble 3aJladyd  HECIOKHBIMU
cXeMamHy, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.



KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:

® B XOJe OOCYXIeHHUs y4eOHOro Marepuana, pe3yJbTaToB JIA0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh WJCH, HALIEJICHHBIE HAa PELICHUE 3aJayd U NOJJEpKAHHE
OJ1arokenaTeIbHOCTH OOIICHUS;

® COIOCTAaBJIATH CBOM CYXICHHS C CYXACHUSIMHM JIPYIrUX YYaCTHHUKOB
uanora, oOHapyXKMBaTh pa3IM4yKle U CXOACTBO MO3ULIMIL;

® BBIpAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

e TyOJIMYHO MPEACTABIATH PE3YIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

® [IOHMMaTh W  HCIOJb30BAaTh  IPEUMYLIECTBA  KOMAHJIHOH U
WHIUBUIYAIbHOM paloThl MpU PELIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIEMBI;

® IPUHUMATh LIETU COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATH JEHCTBUS
no €€ JOCTHKEHHUIO: paclpelensiTh pojiH, OOCYKIaTh MpPOLECCHl U
pe3ynbTaThl COBMECTHOM paOOThI, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

® BBINOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIPABIECHUIO WU KOOPAUHHUPYS CBOM JEUCTBUS C JIPYTUMHU
YJIeHaMU KOMaH/1bl;

® OIICHMBAaTh KAa4e€CTBO CBOET0O BKJIAJa B OOIMIMHA MPOAYKT MO KPUTEPUSAM,
CaMOCTOSITENIbHO C(HOPMYITMPOBAHHBIM yUaCTHUKAMU B3aUMOECHCTBHUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

® BBIBJISITH IPOOJIEMBI B KU3HEHHBIX M YU4EOHBIX CUTYalUsAX, TPEOYIOIIUX
JUIS pelieHns (pU3nUeCcKUX 3HaHUi;

® OpPHUEHTHPOBATHCA B  PAa3NUYHBIX MOAXOJAX MPUHATHA  PEIICHUM
(MHIMBUAYaJIbHOE, TMPUHATUE PEUICHUS B TPYIIE, NPUHITHE PEIICHUMA
rpyIIon);

® CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM peleHust GrU3NuecKoi 3a1auu in
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaraéMble BAPUAHThI pELICHUM;

e JenaTh BBIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.



CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHIKEHHS)  Ppe3yJlbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3NYECKOTO UCCIEOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh €05 Ha MECTO JPYroro 4eyioBeKa B XOJI€ CIOpa WA JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIOro;
IPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHnH (PU3NUECKUX 3a1a4 UK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIONB30BaTh  MOHATHS:  (U3MUEeCKHME M XUMHYECKHUE  SIBJICHMS,
HaOJI0/IeHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMULBI (PU3NUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMSI BelecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPAEKTOPHUS, pPABHOJAECUCTBYIOIIAS
cuJa, nedopmanus (ympyras, MJacTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh siBjieHus (auddy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE JABWKEHHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllEHUsI, TepeAada AaBJiCHUS TBEPABIMU TelaMH, XUIKOCTIMU U
razamy, arMocepHoe JaBJeHHME, IUIaBaHUE TeJ, MpPeBpalleHus
MEXaHUYECKOM SHEPruH) MO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SIBJICHUS B MPUPOJE:
MPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUPOAE, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EpHOro J1aBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TEeJIe YeJIO0BeKa, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 33/lauy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;



OMMHCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHHUS, UCIIOIL3YS
¢usznyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTU, BEC
Tena, CWIa TPEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOINIAs] CUJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IJICYO CHJIBI,
MOMEHT CWJIbl, KO3(Q(UIMEHT TMOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETUYECKass M MOTEHIHalIbHAs YHEPTUsi), NMPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (PUBMUECKUH  CMBICT  HUCIOJB3yeMBIX  BEIIMYWH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U TPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHUYECKOU
OPHEPruM, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIIATh MPUYUHHO--CJIEJCTBEHHBIE CBSA3HU, CTPOUTh OO0BsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

peumats pacy€THbe 3amadyn B 1—2 JEUCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BETUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHYHOCTh
MOJTy4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
NpEANnoyioxKEeHne  (TUIOTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUN WU
buznIecKux CBOIICTB TEJIL: dbopmMyIUpoBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYyI0BaHMS,
3aMKChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tela,
o0BéMa, CHUIBI W TEMIEpaTyphl C WCIOJH30BAHUEM AaHAJOTOBBIX W



uGpOBBIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUYETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIPYroi C HCIOJNBb30BAHUEM IMPSIMBIX H3MEPEHUU (3aBUCHMOCTH MYyTH
pPaBHOMEpPHO JBIJKYIIETOCS Tella OT BPEMEHH MABM)KCHUS TeJa, CHIIBI
TPEHHSI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YIPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBITATKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJia U OT TUIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT IIyOWHBI, Ha KOTOPYIO TIOTPYKEHO TEJI0, YCIOBUH
TUTABaHMsSI TEJl, YCIOBHI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJIenys MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE
IpEJIOKEHHBIX TaONull U TpaduKOB, AENaTh BBIBOJBI M0 pe3ysbTaTaM
UCCIICIOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CUIa TPEHHUS] CKOJBKECHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByIOmas Ha
HOTpyKEHHOE B KHUJIKOCTh TE€JO0, KOI()(PUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl cOOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY H
BBIUUCIISTH 3HAYCHNE UCKOMOW BETTUYHHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
phIUar, MOABWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTD;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omHucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCIIOIb3Ysl 3HAHUS
O CBOMCTBaX (pM3UUYECKHUX SBJICHUM M HEOOXOIUMBIE (HPM3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecriedeHusi 6€30MacHOCTU MpU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIOJCHHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpeie;



® OCYIIECTBISTH OTOOp HCTOUYHMKOB uH(popmauuu B HTEepHeTe B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUM W TOYyTEM CPAaBHEHHs PA3IMYHBIX HCTOYHUKOB BBIACISTH
uHpOpMaIIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBONM HIM MOXET OBITH
HEJJ0OCTOBEPHOW;

® JCIOJb30BaTh P BHIIOJHEHUH YYEOHBIX 3aJJaHUI HAyYHO--IIOMYJISIPHYIO
JUTEepaTypy  (pU3MYECKOro coAepXkaHMs, CIPaBOYHbIE MaTEepHUalbl,
pecypchl cety MHTEpHET, BiageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

® C03/1aBaTb COOCTBEHHBIE KPATKHE NMUCHBMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COJEPKaHUs, B TOM
yyciae MyOJUYHO JeNaTh KpaTKUe COOOUIEHHSI O pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWA, MpPU 3TOM TPaAMOTHO HCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIMA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

® IpU BBHINOJHEHUH YYEOHBIX MPOEKTOB MU HUCCIEIOBAaHUM pacmpelneisTh
0O513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMH 33Ja4aMH,
CIIEIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHUM, aJEKBAaTHO OLICHUBAThH
COOCTBEHHBIM  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUIA:

® UCIIOJIB30BATh MOHATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HbIe TEJa, HACBHILIEHHBIM M HEHACHIUIEHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI SHEPrus, TEIIOBOM JBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JI€, TPOBOJHUKH
Y AUDJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;

e pasnuyarh SABJICHHS (TEIUIOBOE pACIIMPEHHE W CXKATHE, TeIulonepenaua,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAaWJUIPHBIE SIBICHMS, UCIIApEHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaadya (TEerIOnpPOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
NIEKTPU3aLUs TeJ, B3AUMOJEHCTBHE 3apsA0B, JEHCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aWMOJCICTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKLIHS)
0 ONHCAHWID HUX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;



¢ pacio3HaBaThb IMPOABJICHUC HN3Yy4YCHHBIX (bPISI/I‘IeCKI/IX SIBJICHUMN B

OKpY’>KaloIlleM MHUpE, B TOM 4ucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHDKEHUWE M KANWULAPHBIE SBICHHUS B IIPUPOJIE,
KpUCTaulbl B mpupoae, u3iydyeHue ConHia, 3amep3aHue BOJOEMOB,
MopcKkue 0pu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, apeld MoytocoB, poib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
yueOHYI0, BBLICIATh CYIIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PU3NYECKUX
SBJICHUN;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYAENbHAs TEIUIOTA
IUIaBJICHUS, YJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJeiabHAas TEIoTa
CTOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPUUYECKHI 3apsf,
CUJa TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONpPOTUBIEHUE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €AMHMIIBI
(¢u3NYeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3MYECKYI0 BEIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUs 3apsiaa, 3akoH OMa sl yyacTKa Ienu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE TPOLECChl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTePa: BBIABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2-3 JEUCTBUA, MCHOJB3YysS 3aKOHBI WU
dbopMyIibl, CBsI3bIBaOIIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3a/la4yd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (QOPMYIIHI,



HEOOXOuMble i €€ pelleHus, MPOBOAMTH pPAacu€Thl U CpPABHUBATH
MOJy4YeHHOE 3HauUeHUE (PU3NIECKON BETMUMHBI C U3BECTHBIMU JTAHHBIMH;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
$u3MYECKUX METO/OB, HCIONb3ysS OMHCAHHME HCCIECIOBAHMS, BBIICISATH
IIPOBEPSAEMOE  IIPEAINOJIOKEHNE, OLICHMBATh IPAaBWIBHOCTh IOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, A€JIaTh BBIBOJBL,

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
du3nyeCKUX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi NpH M3JIYYEHUU OT IBETa M3Iydarolled (MOriIouaromiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH U
IUIOIAA €€ IIOBEPXHOCTH, OJJIEKTpHU3alus Tel W B3aUMOJACHCTBUE
ANEKTPUYECKUX 3aps/iOoB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MAarHUTHBIX TOJIEW ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA D3JEKTPOJABUIATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IIPOBEpPSAEMbIE MPEINOJI0KEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyZ0BaHUs, ONMKUCHIBATH X0O/1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMBIE  U3MEPEHUsS]  TEMIEpPaTypbl, OTHOCHUTEIbHOU
BJIQXXHOCTH BO3JyXa, CHJBl TOKA, HAIPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATYUKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpYyro C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN MOMNEPEYHOro
CEYEHMS U YEJIIBHOIO COITPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHWsT Ha  IIPOBOJHUKE,
UCCIIEOBAaHUE IIOCIENOBATEIbBHOTO U NApaUIEIbHOTO  COSAMHEHUH
MPOBOJHUKOB): IJIJAHUPOBATh HCCIEIOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEIJO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE HU3MEpEHUd (PU3NYECKUX BeIU4MH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIEHUE TMPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHHUs, cOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys NMPEIIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUEHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;



® XapakTepu30BaTb MPHUHLMIBI JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U

TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETpP, MapoBas TypOWHa, aMIIepMETp,
BOJIBTMETP, CUETUYMK DIICKTPHUUECCKOM HHEPTUH, DIECKTPOOCBETHTEIHHBIE
npuOOPHI, HArpeBaTENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
WCIIOJIB3YysI 3HAHHUS O CBOWCTBAX (PU3UUYECKHX SIBJICHUN W HEOOXOIUMBIC
bu3ngecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M H3MEPUTEIbHbBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI JJIEKTPUUECKUX
Iernel ¢ mociaea0BaTeIbHBIM U MapajuIeIbHBIM COSAMHEHUEM JJIEMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAYCHUS DJIEMEHTOB JJICKTPUICCKUX IICTICH;
OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHCHHS 3I0POBbS H COOITIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIICH CpeJIe;

OCYUIIECTBJISATh TMOUCK HHPOpMaMK (U3UUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpPaBHEHUS
JOTIOJTHUTENIBHBIX ~ UCTOYHUKOB  BBIJCIATH  MH(POpPMAILIUIO, KOTOpas
SBJIIETCS POTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHY BBHITIOJTHEHUN YUCOHBIX 3aaHUH HAYIHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAabI,
pecypcbl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
0000mass wHOOPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
cColepKaHWsA, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIICIOBATEIBCKON NESITEILHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpU  BBITIOJHEHUH YYEOHBIX TMPOEKTOB W HUCCIEAOBAHUN (U3UYECKUX
MPOIIECCOB pacHpeNiesiTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUU C
MTOCTABJICHHBIMH 3a/1a4aMH, CJICJUTH 3a BBITIOJHEHUEM IJIaHa JICUCTBUHN M
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHWBATh COOCTBCHHBIM BKJIaa B
NeSATEeTLHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.



K xonIy 00yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUN:

® CMOJIb30BaTh TMOHSTHSA: CHUCTEMa OTCYETA, MaTephalibHasi TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, JehopmMarius
(ympyrasi, mjgacTH4ecKas), TpPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPJOE TEO,
IIEHTP TSDKECTH TBEPJOTO Teila, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
HIKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IIydeHHUs,
W30TOIIbI, SIZIEPHAs SHEPTETHKA;

® paziInyarh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPAMOJUHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JABUXKEHHE, CBOOOJHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICUCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAXXECHHUE U TPEIOMJICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3iiokKeHHe OeJoro CBeTa B
CIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JIUCIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SABJICHUE;

® pacro3HaBaTh TMPOSIBJICHUE M3YYCHHBIX (DU3NUECKUX SIBJICHUNA B
OKpY’)KarolieM Mupe (B TOM uuclie (Pu3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMIJICTpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 3XO0, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOE IEUCTBHE BUAUMOTO,
yIbTPadUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHbIN
PaIOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEpAJIOB, JEUCTBUE PAAUOAKTUBHBIX W3JIyYEHUU Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO0 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

® ONHUCHIBaTh U3YYCHHBIC CBOMCTBA TeN M (DM3UUECKUE SBICHUS, UCIIOJIB3YSI
dbu3ndecKkue BENUYUHBI (CPEIHSSI W MrHOBEHHAs CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM JBHKCHUH, YCKOPEHHE, MEPEMEICHHE, IMyTh, YIJIOBas
CKOPOCTh, CWJIa TPEHHMS, CUJla YIPYroCTHU, CHJIA TSIKECTH, YCKOPEHHUE
CBOOOJHOTO TIaJICHUSI, BEC TeJla, HUMIIYJbC TeJla, HUMIIYJIbC CHIIBI,



MeXaHW4yeckas paboTa M MOIIHOCTb, MNOTEHLHUANbHAs HHEPrus Tena,
NOJHATOrO0 HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS IHEPTUSl CKATOU
NPYKUHBI, KHHETHYECKas SHEPrus, IOJHAs MEXaHH4YecKas >SHEeprus,
NEPUOJ U YacTOTa KoseOaHul, YIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEJIOMIICHUS CpPEAbl), IPU ONUCAHUU
NPaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HUCIHOIB3YEMBIX BEIUYHH,
0003HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NMUECKHUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa Tell, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIUO CYNEPIO3UIHH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IOpU SJACPHBIX PEAKLIMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIISATH
NPUYUHHO--CIICICTBEHHBIE  CBSI3M, CTPOUTH OOBsACHEHHWE ©3 2-3
JIOTHYECKHX ILIAroB C ONOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3NYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIe 3adadd (OmUparomuecs Ha cuctemMy u3  2-3
ypaBHEHUH), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAOLINE (U3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHbIE JaHHbIE, BHIOUPATH
3aKOHBI U (HPOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHUSI, TPOBOAUTH PACUETHI U
OLICHMBATh PEAJTMCTHYHOCTh IMOJYYEHHOTrO 3HAYCHUA (PU3HUECKOU
BEJIUYUHBIL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBEICHMSI  UCCJIENOBAHUS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUHN U OIBITOB;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3nUecKkux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPaHEHHUsl HHEPrUH, 3aBUCHUMOCTh MEpHoAa KojJeOaHUN NPy UHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIIX KOJIC€OaHUH, MPSAMOJIMHEMHOE PaCIPOCTPAHEHHUE CBETA,
pasiiokeHue Oenoro cBera B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUsl B



MJIOCKOM 3€pKajie M CBOWCTB HM300paXKeHHS TMpeaMeTa B COOMparomiei
JAuH3€e, HAOMIOJEHHE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB H3IIYUECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30BITOYHOro Habopa
0o0OpyZOBaHUS, ONHUCBIBATH XOJ  OMNbITA M €ro  pe3yJbTaThl,
(dbopMyIHpOBaTh BHIBOIKI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHHH, ONpeaemnss
CpeqHee 3HAUYCHHE U3MepsAeMOill BeldnuuHBl ((POKycHOE paccTosHuE
cobuparomeil JUH3BI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENILHOTO PHOOpa);

IPOBOJIUTH HCCJIECIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIMYMH C
UCTIOJIb30BAHUEM TMPSMBIX HM3MEPEHUU (3aBUCHMOCTb IyTH OT BPEMEHHU
Ipyd PaBHOYCKOPEHHOM JBIDKCHHM O€3 HadyalbHOW CKOPOCTH, Mepuona
KOJIe0aHUN MaTeMaTHYeCKOTr0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpaKeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJicHus): IUIAHUPOBATh HCCJIENIOBAHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYyYEHHOM 3aBUCHMOCTH
¢bu3nYecKUX BEJIWYMH B BUJE TaOJIUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBHKECHHH,
YCKOpEHHE CBOOOIHOrO MaJeHusl, KECTKOCTh MPYKUHBI, KOIPPUIUECHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJIa CcOOMparomiel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY HU
BBINOJHATh U3MEPEHUS, CIENys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3yIbTAThl C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1a00paTOpHBIM
000opy10BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (QU3MUYECKUX MOJIENeH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS W3YYCHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmMHcaHus (B TOM YHUCIE:
CHHUIOMETP, NATUYUKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHMsI, paKera,
9XOJIOT, OYKH, TMepHuckor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUA O



CBOMCTBaX (PHU3MYECKUX SBICHUH UM HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMYECKHX IPOLECCOB
OpU PEIICHUU Y4YEOHO--NPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl IJIs
IOCTPOEHUS N300paKEHUH B IIJIOCKOM 3€pKajie U coOMparonien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMALMIO O  IpHUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 oOecriedeHus: 0€30MacHOCTU TP OOpalleHHH ¢ MPUOopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH Cpeac;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYSI MOUCKOBBIN 3apOC, HAXOAUTD
IyTH ONPEAENICHUS TOCTOBEPHOCTU MOJIYYEHHOW MH(MOpPMALMK HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPHU BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcebl cetu MIHTEpHET, BiiaieTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMs,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIEA0BATEIBCKOM
NEeATENbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUUICHWE TIpe3eHTalMed ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecTBo yacon DJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/ieioB U (undpossbie)
n/n TeM NMPOrpPaMMbl Bcero Kontpoabneie  Ipaxruyeckue o0pa3oBaTesIbHbIE
padoThbI padoThI pecype
Paszges 1. ®u3uka U e€ poib B IO3HAHUM OKPY:KAKOLIEr0 MUPa
bubmoreka IIOK
1.1 dusznyeckre BEINIUHBI 2 1 https://m.edscﬁ).ru/7f416194
12 EcrecTBeHHOHay4YHBIN METOA 5 1 bubmuotexa [JOK
MO3HAHUS https://m.edso0.ru/7f416194
bu6moreka IJOK
13 Pusuia - Hayka o npupone 2 https://m.edscl)_g.ru/7f416194
Htoro mo pazaeny 6
Pasznea 2. IlepBoHayajibHbIe CBEJICHUA O CTPOCHUM BelIeCTBA
2.1 Ctpoenue BeniecTna 1 budmiorexa LIOK
https://m.edso0.ru/7f416194
29 JIBU>KEHME U B3aMMO/ICCTBUE 5 1 butmoreka [JOK
YaCTHUI[ BELIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHble COCTOSIHHS 2 bubmuotexa [JOK
BEIICCTBA https://m.edsoo.ru/7f416194
Hroro no pazaeny 3)
Pa3nen 3. /IBukeHHe U B3aUMOIeCTBHE TeJl
bu6mmoreka IJOK
3.1 Mexanuteckoe ABIKEHHE 3 https://m.edsg).ru/7f416194
3.2 Nuepuus, macca, MIOTHOCTh 4 1 bubmoreka IIOK



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.edso00.ru/7f416194
bubmoreka IIOK

33 Crra. Brgtr on 14 2 https://m.edsoo0.ru/7f416194
Wroro no pazneny 21
Pasnen 4. /laBienne TBEPABIX TeJl, )KUAKOCTEN U ra3oB
o | e Moo | bucmorera 0K
' pA HIAMIH, A https://m.edsoo.ru/7f416194
Y razamu
bu6moreka IJOK
42 JlaBICHAE KHUAKOCTH > https://m.edsoo.ru/7f416194
bubmoreka IIOK
4.3 ATmochepHoe TaBieHne 6 https://m.edso0.ru/7f416194
44 JlercTBUE )KUIKOCTH U Ta3a HA v 3 bubmoreka [JOK
' MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Paspnen S. PaGora u MOIIHOCTh. JHEpPIrus
bubmoreka [IOK
>1 Pabora u mowsoCTS 3 . https://m.edso0.ru/7f416194
bu6mmoreka IJOK
52 Hpoctsie mexaHu3Mel > . https://m.edso0.ru/7f416194
buomoreka IIOK
>3 Mexarieckas SHEpris 4 . https://m.edso0.ru/7f416194
Hroro no paszneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



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

8 KVIACC

KosnuecTBo yacon DJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/ieioB U K n (uugpossbie)
n/n TeM NPOrpPaMMbl Bcero OHTPOILHBIC PAKTIHECKHE o0pa3oBaTe/IbHbIE
padoThI padéoTbI
pecypchbl
Pa3nea 1. TenyioBbIe ABJICeHUSA
11 CtpoeHue u cCBOMCTBA 7 bubmmoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubnuotexa [JOK
1.2 Tennoseie nponecce! 21 1 S https://m.edscl)_g.ru/7f4181ce
Hroro no pazneny 28
Pazgea 2. JjekTpuiyecKue 1 MArHUTHbIE SIBJICHUS
21 e rem 7 y  Buomorexa IOK
' b y https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 ITocTOSIHHBIN PNEKTPUYECKUI 20 1 7 bubmuoteka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.3 MarauTHbIC SIBICHUS 6 1 15 https://m.eds00.ru/7f4181ce
bubmoreka [JOK
24 ITMEKTPOMATHHTHAS HH Ly KIS 4 https://m.edsé}).ru/7f4181ce
Htoro no pazneny 37
Pe3zepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O 68 3 145

[TPOI'PAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJsmmyecTBO 4acos JIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3/ieioB U K n (uugpossbie)
n/n TeM MPOrpamMMbl Bcero OHTPOJILHLIC PAKTHHECKHE oOpa3oBaresibHbIC
padoThI padéoTbI
pecypcsl
Pa3znen 1. Mexannueckue siBJICHUA
11 MexaHu4ecKkoe ABMKECHUE U 10 1 bubmoreka IIOK
' CIIOCOOBI €T0 OMHCAHHS https://m.edsoo.ru/7f41a4a6
. bubmoreka [JOK
1.2 Bsanmozeiicrsue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka IJOK
13 3aKOHEI COXpaHCHNA 10 3 https://m.edsoo.ru/7f41a4a6
HToro mo pazneny 40

Pa3znen 2. Mexannueckue KoJ1e0aHUS U BOJHBI

bubmoreka [JOK
21 Mexanmieckne Konedanus ! 3 https://m.edsg).ru/7f41a4a6
2.2 Mexannyeckre BOJHBI. 3BYK 8 1 3 EES;?/%Z%Z&?E/? £413436
Wroro no pazneny 15
Pa3zaen 3. JieKTpOMarHMUTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIJIEKTPOMArHUTHOE TIOJIE U 6 2 bubmmoreka [JOK
AJICKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 6
Pa3nen 4. CBeToBbIE AABJICHUSA
41 3aKOHBI pacIPOCTPaHCHUS 6 9 bub6moreka [JOK

CBCTa

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



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

bubmoreka [JOK

4.2 JIMH3BI U ONITUYECKUE MTPUOOPHI 6 3 https://m.eds00.ru/7f41a4a6
43 Pazmoxxenne O6enoro ceera B 3 5 bubmoreka IIOK
CIICKT] https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 5. KBantoBble IBJICHUA
51 Hcnyckanue U NOTJIOIIECHHE 4 1 bubmoreka [JOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
5.2 (Tpoexne aToMHoro sjipa 6 1 https://m.edscl)_g.ru/7f41a4a6
bubmoreka [JOK
>3 Fneprbie peaKii ! . https://m.edsc%g.ru/7f41a4a6
Hroro no pazneny 17
Pa3zneu 6. IlloBTopuTte/ibHO-00001AI0IMH MOAYIb
6.1 gZBeTpogggﬂe :y%i?&iii; 2 9 2 bubsmorexa [TOK
https://m.edsoo.ru/7f41a4a6
7-9 xnacc
HToro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10O 102 97

[TPOI'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dwusuka. 7 kmacc. CoopHuk BompocoB u 3aaa4 | Mapon E.A., TTo3oiickuii C.B.,
Mapon A.E./Ipoda
®dwusuka. 8 kimacc. CoopHuk BompocoB u 3a7a4 | Mapon E.A., TTo3zoiickuii C.B.,
Mapon A.E./[lpoda
®dusuka. 9 kinacc. CoopHuk BompocoB U 3a7a4 | Mapon E.A., ITo3zoiickuii C.B.,

Mapon A.E./Ipoda

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

®dusuka. 7 knacc. YueOHuk (aBrop A. B. Ilepbimkun).

®duzuka. Metoguueckoe nocoodue. 7 knacc (aBropsl E. M. I'ytauk, E. B.
Pr16akoBa).

DNEeKTPOHHOE MPUIIOKEHUE K YUEOHUKY

®wusuka. Tectol. 7 knacc (aBTopsl H. K. Xannanos, T. A. Xannanosa).

®dusuka. [{unaktudeckue matepuansl. 7 kiaace (aBTopsl A. E. Mapon, E. A.
Mapomn).

®duzuka. COOpHHUK BOIIPOCOB M 3aj1a4u. 7—9 kiaccel (aBTopsl A. E. Mapon, C. B.

[Tozoiickuit, E. A. Mapon).



YMK «®Puszuka. 8 kiiace»

®dwuzuka. 8 kimacc. Yuebnuk (aBrop A. B. Ilepoimikun).

DNEKTPOHHOE MPUIOKEHUE K YICOHUKY '

®dusznka. Meroguueckoe nocodue. § knacc (aBropel E. M. I'ytuk, E. B.
Pri6akoBa, E. B.lllaponuHa).

®dusuka. Tectol. 8 knacc (aBropsl H. K. Xannanos, T. A. XaHHaHOBA).

®uzuka. Junaktuueckue matepuanisl. 8 kiaace (aBTopel A. E. Mapom, E. A.
Mapon).

®wusuka. COopHUK BONPOCOB U 3a1a4. 7—9 kiaccel (aBTopsl A. E. Mapow, C. B.

[Tozoiickuit, E. A. Mapon).

YMK «®Puszuka. 9 kiiace»

®duzuka. 9 kinacc. YueOnuk (aBtopsl A. B. [lepeimikun, E. M. I'yTHUK).
DNEKTPOHHOE MPUIIOKEHUE K YICOHUKY

®uzuka. Tectol. 9 knace (aBropsl H. K. Xannanos, T. A. XanHaHoBa).

®dusuka. {unaktudyeckue matepuainsl. 9 kiaace (aBTopsl A. E. Mapom, E. A.
Mapomn).

®duzuka. COOpHHUK BOIIPOCOB M 3aj1a4d. 7—9 kiaccel (aBTopsl A. E. Mapon, C. B.

ITozoiickuii, E. A. Mapon).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

bubmmoreka IHOK https://m.edsoo.ru/7f41a4a6
bubmmoreka I{OK https://m.edsoo.ru/7f4181ce
bubmunoreka I{OK https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f416194




