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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM (eaepaibHON pabodel mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

CopepxkaHue mnporpaMMmbl 1O (QU3MKE HaIpaBieHO Ha (opmMupoBaHUe
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYAIOLIMXCS W OPraHU3ALMI0 H3YYEHUS
bu3MKKM Ha JAESITeNIbHOCTHOM OCHOBe. B mporpamMme mo (u3MKe YyYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM Pe3yJibTaTaM OOyUEHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma 1o gu3uke ycraHaBIMBAET pacnpeesieHue y4eOHOro MaTepuaia
1o rogam oOyudeHus (IO KjaccaM), MpeiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUsI IPEIMETHOrO COJACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢usuke pazpaboTaHa C LEIBI0 OKa3aHUA METOJUYECKOM
MOMOIUIM YUYUTEIIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

®du3zurKa SIBISIETCS CUCTEMOOOPA3YIOIIMM JIJISl ECTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHUEH, OMOJ0oTHEN, acTpoHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEIOCTaBIseT Haubosee sCHbIE
oOpasibl MPUMEHEHHs] HAYYHOTO METOJa MO3HaHMsI, TO €CTh Crocoda MOTyYeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna w3 raaBHBIX 3a7a4 (PU3MUECKOrOo OOpa3oBaHUsA B CTPYKType OOIIero
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE TPENIOaraeT OBJAJCHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIMIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

+ HAy4YHO OOBACHATD SIBJICHUS;

+ OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

+  UHTEPIPETHPOBATh JaHHBIE U UCMOJIH30BaTh HAYUHbIE T0KA3aTEIbCTBA IS

MOJTyY€HUS BEIBOJIOB.



[lenn wusyueHus (GU3UMKA HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
onpenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Duszuka» B
oOpa3oBaTenpHBIX oOpranusanusax Poccuiickoit ®Denepanuu, peamu3yOIINX
OCHOBHBIE  00I111€00pa30BaTENbHBIE TPOTPAMMBI, YTBEPKIAEHHOW  peEIICHUEM
Komnerun MunucrepctBa npocsemienus Poccuiickoit @eneparuu (MpoTOKOaI OT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyvyenus Gpuankm:

« npuoOpeTeHHuEe HWHTEepeca W CTPEMJIEHUS OOyYarouuxcsi K HAayYHOMY
W3YYEHHUIO TPUPOABL, PAa3BUTHE WX HWHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

 pa3BUTHUE MPEICTaBICHUI O HAYYHOM METOJe Mo3HaHus U (popMHupoBaHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

« (popMupoBaHHE HAYYHOIO MUPOBO33PEHHUSI KaK Pe3yJIbTaTa H3y4YE€HHsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

« (opmupoBaHue mnpeaCTaBICHUNA O poJd (DU3UKH JJIsl PAa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

« pa3BUTHE  TMpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyayuien
npodeCCUOHATIBHON NIeSITEILHOCTH, CBSI3aHHOU C (PU3MKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HallPABJICHHH.

JlocTrkeHHe 3THX LieJield MporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOIO

oO1ero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

« OpuOOpeTeHHue 3HAaHUH O JUCKPETHOM CTPOEHUHM BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MATrHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

+  nOpuoOpeTEeHHE YMEHUM OMUCHIBATH U OOBSICHATH (DU3NUYECKUE SIBICHUS C
UCIIOJIb30BAaHUEM MOJIYYCHHBIX 3HAHUN;

+  OCBOCHHEC METOJIOB  PEHICHHUS]  MPOCTEUIINX Pacu€THBIX
3aja4 C MCIIOJIb30BaHUEM (bU3UIECKUX MOJICIIEH,
TBOPUYECKUX Y MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

+ pa3BUTHE YMEHUW HAOJIOAATh MPUPOIHBIC SBICHUS U BBITIOJIHATH OIbBITHI,
nabopaTopHble paOOThl U  OKCIEPUMEHTAIBHBIE  HCCIEIOBAHUA C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

+ OcCBOeHHE MpUEMOB paboThl ¢ uH(popMalmel (HU3UIECKOTO COJEPIKAHMS,
BKJTFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

+  3HAKOMCTBO cO chepaMu TpoheCCHOHAIBHON JACATeIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMCHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIIETO
obOpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B He/ICNO), B 8
KJ1acce — 68 JacoB (2 yaca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B HeZIeIi0).

[Ipennaraemsiii B mporpamMme no ¢Gu3Mke nepedeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, YUUTEIb JI€TAET BIOOpP MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBHUIYAIbHBIX OCOOCHHOCTEU
oOy4Jaronmxcs, CUcKa HKCIEPUMEHTANIbHBIX 3aJaHuil, MpejiaraeMblx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®usuka — Hayka o npupoxe. fABnenHusa npuponbl. DuU3NYECKUE SBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3Mmepenue ¢usnyeckux BenudyuH. Dusnueckue
npuOopsl. [lorpemHocTs u3mepeHnit. MexxayHapoHasi CUCTeMa €ANHHIL.

Kak d¢wusuka u [pyrue ecTeCTBEHHbIE HAyKH H3Y4alOT MPHUPOLIY.
EcTecTBEHHO-HAY4YHBIII METOJl TO3HAHMS: HAOJIIOAEHHE, MOCTaHOBKA HAYYHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SIKCIIEPUMEHT 110 MPOBEPKE TMIOTE3, OOBSICHEHHE
HabOmogaeMoro aByieHus. Onucanue GU3NIECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIENIEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIUIOBBIE, JJIEKTPUYECKHWE, MAarHUTHBIE,

CBETOBBIC SIBJICHUS.

2. @uznyeckue npuOOpbl U MpoLeAypa NPSIMbIX U3MEPEHHUI aHAJOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOIO TpHOOpa.
2. H3mepenue paccTosTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEaA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Ttemmeparypel OpU IOMOIIM KXUIKOCTHOTO TEPMOMETpa M
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus IO INPOBEPKE TMIIOTE3BI: JAIBHOCTH IOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TEM OOJbIIEe, YeM OOJiblle BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMBl M MOJIEKYJb, HX pa3Mmepsl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmxxenue yactull BemecTBa. CBs3b CKOPOCTHM JBWKEHHS YacTUI[ C
TeMriepaTypoil. bpoyHoBckoe aBuxenue, muddysua. B3aumopeiicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTamnmyecknx) Tesl. B3anMoCBA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJIAPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.



Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. HaGmonenue nuddyszum.

3. HaOmionenue siBneHuid, OOBACHSIOUMXCS MNPUTSHKEHUEM WIn

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.
Jlabopamopuvie pabomul u onvimaul.
1. Orenka IMaMeTpa aromMa METOJIOM  PSOB (c
UCIIONTb30BaHueM (hoTorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbITel 1O OOHAPYKEHUIO JCUCTBUS CHJI MOJEKYJISPHOTO MPUTSHKCHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHUE.
Cxopoctb. CpeHsAsi CKOpPOCTh NP HEPABHOMEPHOM ABWKEHHHU. Pacuér myTu u
BPEMEHU JIBUKCHHUS.

SBneHne WHEpUUHU. 3aKOH WHEPIUU. B3auMoaelcTBUE Teln Kak IMpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BelllecTBa.

Cuia Kak xapakTepucTuka B3aumozeicTBus tei. Cuiia yopyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIICHUE TSITOTEHUS] U CUJIa
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAIIPaBJIEHHBIX 10 OAHOU NpsiMoil. PaBHOelicTByomas cuil. Cua TpeHusl.
TpeHne CKOJIbKEHU U TPEHUE MOKOS. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Hab6mronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHne cKopoCTH MPSIMOJIMHEHOTO JBUKEHHSI.
HabGnronenue siBjeHUs] HHEPLIVH.

Hab6nronenune n3MeHeHust CKOPOCTH MPY B3aUMOICHUCTBUM TEll.
CpaBHeHHME Macc 0 B3aUMOJICHCTBUIO TE.

o A W N e

CoxeHune CHJl, HaIllPpaBJICHHBIX 110 OJJTHOU MTPSAMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpezeneHne CKOPOCTH PaBHOMEPHOTO ABUKEHUS (IIapuKa B JKUJIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. Ompenenenue cCpeAHEl CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuka 1o
HAKJIOHHOM TUIOCKOCTH.

3. Omnpenenenue MIOTHOCTUA TBEPAOTO Tea.

4. OmbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh pacTsKeHUs (medopmariun)

NPY>KUHBI OT TPUIIOKEHHOU CHUJTBI.



5. OnbITBL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIBKEHHS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasnen 4. laBienne TBEPABIX TeJl, }KUAKOCTEl U ra3oB.

Hasnenne. CriocoObl yMEHBIICHHS U YBETTUUCHUs JaBiieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJieHUs raza oT o0b&ma, TemrepaTypsl. llepemaua naBieHus
TBEPABIMU TEJNAMH, KUAKOCTIMU M TazamMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KHJIKOCTH OT TIIyOMHBL. ['mapocraTudyeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

AtMocdepa 3emnn u atmochepHoe napieHue. [IpuyuHbl cyriecTBOBaHUS
Bo3nymrHONW 000soukn 3emiu. OmbiTt Toppuuerm. M3mepenue atmocdepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO AAaBJICHHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUSL.

JlelicTBue XKUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TeJIO. BeITamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BoznyxonnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTBD JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenada naBiaeHUs KUAKOCTBHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckuu mpecc.

[TposiBnenue neicTBUst aTMOCHEPHOTO JTaBICHMUSL.

3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBI OT 00bEMA MOTPYKEHHON YacTH Teja

IS A T o o

U IINIOTHOCTH XKUAKOCTH.

N

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIioBHE IIaBaHUA TEJl: MJIaBAaHUE WU TTOTPY>KEHUE Te B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B
JKUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CHJIBI, JCWCTBYIOIIEM Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIBI, IEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKUBAIOLICH CHJIBI,
JNEeUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUJIKOCTh
YacTH Teja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgea S. PaGoTra nu MOIIHOCTB. JHeprus.



Mexanuueckasi pabota. MOITHOCTS.

[IpocTbie MEXaHU3MBI: pblyar, 0JIOK, HaKJIOHHAs II0CKOCTh. [IpaBuio
paBHOBecus prryara. [IpuMeHnenune npaBuia paBHOBECHS pbluara K OJIOKYy.
«3o0mnotoe npasuino» mexaHuku. KIIJ[ mpocTeix mexanu3moB. IIpocTbie MEXaHU3MBI
B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHernueckas W TNOTEHLHMAlbHAs SHEPIUs.
[IpeBpallieHre OJHOTO BHJIA MEXAHUYECKOW YHEPTUH B APYTOW. 3aKOH COXPAaHEHUS
DHEPIrUU B MEXAHUKE.

Hemoncmpauyuu.

1. [IpuMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUHU TeJIa 1O

TOPU30HTAIBLHON MOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Paszngeu 6. TensioBbie iIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHHS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHNS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH.

Mopnenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrammueckue u amopdubie Tena. OOBICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHM MOJIEKYJSIPHO--KUHETUYECKOW TEOPHH.
CmaunBaHNE U KalWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKECHHS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl H3MEHEHHsS BHYTPEHHEH OHHEpPruu:
TeIuIonepeaya u copepuieHre padoTel. Bubl Temsonepenayu: TeIONpOBOAHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonudectBo TemnoTsl. YaenbHas TEMJIOEMKOCTh BEIIECTBA. 1eMIo00MEeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjaoBoro Oamanca. IlnaBnenue u
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJElbHAsd TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcanus. Mcmapenue. Kumnenue. VYiaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHIEHHS OT aTMOC(EPHOro
JTaBJICHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[TpuHumnel paboThl TerioBbix ABurateneit KIIJ[ rerioBoro aBurarens.

TennoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CpEIbl.

3aKoH COXpPAaHCHHA U IIPCBPAICHUA S9HCPIUH B TCIINIOBBIX IMPOLCCCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

6
7
8.
9

10.
11.
12.
13.

HaOGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysun.

HaOmronenue siBjieHni cMaurBaHUsI M KaITWJIISIPHBIX SIBJICHUH.
HaOmronenue TenioBoro paciuimpeHus Ted.

N3meHeHune naBiieHUs ra3a NpU U3MEHEHUU OOBhEMA M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bue! Tennonepenayu.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanwue npu coBepiiieHuH paboThl BHCIIHUMH CHJIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.
HabGmonenne xurenus.

Hao0mronenre mocTostHCTBA TeMIepaTyphl IPH TUTaBICHHUU.
Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI 1O BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITel 10 HAOMIOJEHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, XKUJIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OJJTIOHE HIITPUIIA.

OnpIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT €ro
00bEMa M HArpeBaHUS W OXJIAKICHHS.

[IpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaOnronenne wu3MeHEHUsI BHYTpPEHHEW OJHEpPruM Tejla B pe3ylibTaTe
Terronepeaayr U paboThl BHCITHUX CHJI.

HccnenoBanue sBICHUS TEMJIOOOMEHA MPU CMENIMBAHMM XOJOJHOM U
ropsiueu BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, IMOJYYEHHOTO BOJOM  TIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITMHIAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCrnapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelabHON TEIUIOTHI TIaBJIEHUS JIbJIA.



Paznen 7. djekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Tel. J[Ba poja 3JeKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apsoKeHHBIX  Tenl.  3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIUYMHBI 3aPs/I0B U PACCTOSHUS MEXIY TEJIaMM ).

Onektpuueckoe mosne. Hanpsk€HHOCTh 3iekTpudeckoro mosis. [IpuHumn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenue aroma. IIpoBOAHMKM W  JMIJNEKTPUKH. 3aKOH  COXPAHEHHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKUT TOK. YCJOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA AJIEKTPUUYECKOrO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass menb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNPSKECHHUE.
ConpoTuBiieHHE NPOBOJHHKA. Y IEIBHOE CONPOTUBJIEHHE BEHIECTBA. 3akoH Oma
IS ydacTka nenu. [locinenoBarensHoe U napamiebHOE COEAUHEHUE TPOBOJHUKOB.

Pabora ® MONIIHOCTH DJIGKTpUYECKOro Toka. 3akoH JDxoymsa—Jlenna.
DneKkTpudecKre enu U MOTpeOUTeN dIEKTpuYecKoi s3Heprun B 0biTy. KopoTkoe
3aMBbIKAHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoOACHCTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1osje. MarHuTHoe moJie 3eMJIM U €r0 3HAYEHUE Ui )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe T1I0J€  JJIEKTPUYECKOro Toka. IIpuMmeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb TOCTOSHHOTO TOKa. MCmonb30BaHHWE BIEKTPOABUTATENIEN B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne snekTpoMarHuTHOW MHAYKIMH. [IpaBuio Jlenna.
Onextporenepatop. CriocoObI OTyUEeHUSI DTIEKTPUIECKON IHEPTUU.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DNeKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.

[TpOoBOJHUKH W TUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M CTOYHMKH TTOCTOSSHHOTO TOKA.

W X N Lk W N R

JIeCTBHS 3IEKTPUYECKOTO TOKA.
10. DIEKTPUUECKUN TOK B JKUIKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIii pa3psia.

N3MepeHue Cuitbl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTPUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

BzaumMopaeiicTBue TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTU Pa3ICICHUS MOJII0COB MAarHUTA.
MoaennpoBaHrue MarHUTHBIX TMOJIEW MMOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OmnbiTer apanes.

3aBUCMMOCTh HAIlpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHMSI.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o v &~ W

10.
11.

12.

OnpITbl TO HAONIOACHUIO DJJIEKTPU3ALMU TeJl MHAYKIUEH | MpHU
COIIPUKOCHOBEHUM.
HccenenoBanue IOEUCTBUSA DJIEKTPUYECKOrO IO HA IMPOBOJHUKUA U
JIADJIEKTPUKMU.
C6opka u poBepka padOoThI JIEKTPUUECKOM LIETTH MOCTOSTHHOTO TOKA.
W3mepeHne u peryJImpoBaHUe CUIIbI TOKA.
N3mepeHne n peryJmpoBaHue HANIPSIKEHNUS.
HccenenoBanre 3aBUCUMOCTH CUIIBI TOKA, MAYLIETO 4epe3 pe3ucTop, OT
COIIPOTUBJICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.
OnbITHI, JEMOHCTPUPYIOLLHE 3aBUCUMOCTb

AJIEKTPUYECKOTO CONPOTUBJIEHUS ITPOBOJHMUKA OT €0 JUIMHBI, IUIOLIAINA
IIOIIEPEYHOr0 CEYEHUS U MaTepuala.
[IpoBepka mpaBuia CIOXEHUS HANPSDKEHUHM IIPU  TOCIENOBATEIBHOM
COCIMHEHUH BYX PE3UCTOPOB.
IIpoBepka mpaBwiia I CUJIBI TOKA IPU IApPaUIEIIbBHOM COEIUHEHHUU
PE3UCTOPOB.
Onpenenenue paboThl AEKTPUUECKOTO TOKA, UAYIIET0 YePE3 PE3UCTOP.
OnpeneneHne MOIMHOCTH  DJIEKTPUYECKOIO TOKA, BBIACIAEMOM Ha
pes3ucrope.
HccnenoBanye 3aBUCHUMOCTH CUJIBI TOKA, UIYIIETO 4Yepe3 JIaMIIOUKy, OT
HaIpsHKEHUs Ha HEW.



13. Onpenenenue KII] narpeBarensi.
14. UccnegoBaHre MarHUTHOTO B3aUMOJCHCTBUS TOCTOSIHHBIX MarHUTOB.
15. I3yuenue MarHUTHOTO IOJIS TIOCTOSTHHBIX MarHuTOB
npu WX 00bETUHEHUH U Pa3ACiICHUU.
16. MccnenoBanue NEUCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.
17. ONBITEL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJACHCTBUS
KaTyLIKH C TOKOM ¥ MarHuTa OT CHJIbI TOKA M HAIIPaBJICHUS TOKA B KATYLIKE.
18. I3yueHue AeiCTBUS MarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.
19. KoHCTpyrpoBaHue U 3y4eHHUe paboThl AJIEKTPOIBUTATENS.
20. U3mepenue KII/L 351eKTpoABUTaTENIbHOM YCTAHOBKH.
21. OnbITBI IO HMCCJENOBAHHUIO SBJICHHUS AJIEKTPOMATHUTHON HWHIYKUUU:
VCCIIEIOBAHUE U3MEHEHNI 3HAYCHHS M HAPABJICHUS HHAYKIIMOHHOTO TOKA.
9 KNIACC

Pa3pnen 8. Mexannuyeckue siBJIeHHS.

Mexanuueckoe naBuwkeHMEe. MarepuanpHasg Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHUsS. PaBHOMEpHOE MPAMOJIMHEUHOE
nerkeHue. HepaBHomepHoe npsMonuHenHoe IBHKeHUEe. CpelHsIss 1 MIHOBEHHAs
CKOPOCTB TeJjla IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMOJIMHEWHOEe JBHkeHHe. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMMXkEHUE MO OKpY>KHOCTH. llepron u yacrora oOpauieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HeroToHa. Bropoit 3akon Herotona. Tperuit 3akon HproToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: CUJla TPEHUSI CKOJIbKEHUS, CUIIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgenus. JIBwxenne mnaHer BOKpyr CoisHma. llepBas xocMuueckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOukH. AOCONIOTHO TBEpPHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tena. MI3MeHeHne mMmitynbca. IMImyasc cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHnanbHas sHeprus Tena, MOJHATOTO Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEpPrus cxKaTtoi npyxxuHbl. Knnetnueckas



sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHUS MEXaHUYeCKOU

OHCPIUH.

Jemoncmpayuu.

1.

o v MW

8.
9.

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

Habnrogenne MexaHn4ecKoro JBHKEHUS TeJa OTHOCUTEIBHO Pa3HbBIX TEJ
OTCU€TA.

CpaBHEHHE TyTe W TPAEKTOPUM JBHJKEHHSI OJHOIO M TOTrO K€ Tena
OTHOCHUTENIBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

HabGnronenue nBM>KEHMS Tela IO OKPY>KHOCTH.

HabmroieHue MexaHn4ecKuX SBJICHUH, IPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBU?KEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MAacChl Tejaa W JIEHCTBYIOLIEH HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa pu yCKOPEHHOM JBHKCHUH.

[lepemaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITYyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
HabtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHHEe MEXaHUYECKOW SHEPTUH NPU JIBHKEHHUH TEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopusie pabomul u onvimel.

1.

KoncTpyupoBanue TpakTa IJjisl pa3roHa W JajbHEHIIIETO0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WU TEJICKKHU.

OmnpeneneHue cpeaHed CKOPOCTH CKOJbXKEHUS OpycKa WU JBUKEHUS
[IapyKa Mo HaKJIOHHOM MJIOCKOCTH.

OrnpeneneHue yCKOpEeHHsS Tejla MPU PABHOYCKOPEHHOM JIBIDKEHUHU IO
HAKJIOHHOM IMJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH MPHU PaBHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JIBM)KEHUU 0e€3
HayaJbHONW CKOPOCTHM IYTH OTHOCATCS KaK pPsAJl HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.



6. MccienoBaHue 3aBUCHMOCTH CHJIbI TPEHUS CKOJIBXEHHS OT CHJIbI
HOPMAJIBHOTO JIaBJICHUSI.

7. Omnpenenenne kodhHUIMEHTa TPEHUS CKOIBKCHHS.

8. OmnpeneneHue ;KECTKOCTH MPYKUHBI.

9. OmpeneneHue padbOTHI CUJIBI TPEHUSI IPU PABHOMEPHOM JIBIXKCHUH TeJla 1o

TOPU30HTAIBLHOM ITOBEPXHOCTH.
10. Onpenenenre padbOThl CHJIBI  yOPYTOCTH TMpU TOABEME Tpy3a C
HCIIOJIF30BaHNEM HEITOABMKHOT'O M TIOJABIKHOTO OJIOKOB.

11. MI3yueHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Paznen 9. Mexannuyeckue KoJie0aHMsl M BOJIHbI.

KonebarensHoe nBmwkeHrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUMN: IEPUO/T,
4acToTa, aMIUIMTy1a. MaTeMaTUdeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpaienue
SHEPIUU NIPU KOJIeOATEIHLHOM JABUKECHUM.

3aryxatomue  kosjeOaHus.  BpiHyxzaeHHble — KojieOaHus.  Pe3oHaHc.
Mexanuueckue BoHBI. (CBOMCTBA MEXaHWYECKUX BOJH. [IpomonbHbie U
MONIEpEYHbIe BOJHBIL. J[MMHA BOJHBI U CKOPOCTh €€ pachpoCTpaHEHHUS.
Mexanuyeckue BOJIHBI B TBEPJIOM TeEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkoCcTh 3BykKa W BbIcOTa TOHAa. OTpakeHue 3Byka. MHDpa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaGmronenue koyieOGaHui Tel MOA JEUCTBHEM CHJIBI TSKECTH W CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJICOaHUM U pe30HaHCa.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
Ha0mroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v s~ W N

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHue 4acToThl | nepuojia  KoJjeOaHwuit
MaTeMaTHYeCKOT0 MasTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUO/ia KOJEOAHUI MOJBEIIEHHOTO K HUTU
rpy3a OT JIJIUHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTHU MEpUOa KoJeOaHUI MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHMOCTH MepHoa KojeOaHUN Tpy3a, MOABELIEHHOTO K
HUTH, OT MacChl Ipys3a.



6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuoaa  KoJjeOaHuid
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUS.

Paznen 10. D1eKTPOMATHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  OJEKTpOMarHuTHele  BOJIHBL.  CBONCTBa
ANEeKTpOoMarHuTHeIX BOdH. Illkana snekTpoMarHUTHBIX BOJH. Mcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. M3y4yeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C IMOMOIIBI0 MOOHMIIBHOTO

TenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  momenp  cBera.  Mcrounukm ~— cBera.  IIpsaMonunerHoe
pacnpoctpaHenue ceeta. 3atMenust ConHua u JIynel. Otpaxkenne cera. [lnockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cera. 3akoH npenomieHus ceeta. [lonHoe BHyTpeHHEE
OTpaKEHUE CBETA. Hcnonb30BaHue MOJTHOTO BHYTPEHHETO

OTPAKECHUSI B ONTUYECKUX CBETOBOAX.

Jlunza. Xop myuent B inna3e. OnTudeckas cuctema (oToanmapara, MUKPOCKOIIA
u Teneckomna. ['1a3 kak ontuuyeckas cucrema. ban3opykocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTtona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J{ucniepcus cBera.

Hemoncmpauuu.

[IpsiMmonuHetHOE pacCIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

Onrtuyueckuii CBETOBOI.

Xon nydyei B coOuparoliei JInH3e.

X0 Iy4ell B pacCenBaroIIeH JUH3E.

[Tomyuenune n300pakxeHUii ¢ TOMOIIBIO JIMH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
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Mopenn rnasa.
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Paznoxxenue 6enoro cBera B CEKTP.



12. TlomyueHue Oenoro cBeTa TMPU CIOKEHHH CBETAa Pa3HBIX IIBETOB.

Jlabopamopnvie pabomul u onvimaul.

1. HccrmenoBanue 3aBHCMMOCTH yIjla OTPAXKEHHsS CBETOBOIO Jiyya OT yrjia
MmaJIcHUS.

2. M3ydeHue xapakTepUCTUK M300paXKEHUS MPEIMETa B IJIOCKOM 3€pKaJe.

3. HccrnenoBaHue 3aBUCUMOCTH yIJIa MPEJIOMIJIEHUS] CBETOBOTO Jiy4ya OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyueHue n300pakeHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Omnpenenenue (HOKYCHOTO PacCTOSTHUS M ONTHUYECKOM CHIIBI COOMparomen
JINH3GI.

6. ONBITHI 10 Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmBITEI TIO BOCHPUATHIO IIBETa MPEIMETOB IPH MX HAOIIOJCHUM Yepes
L[BETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHnTOBBIE SIBJICHHUS.

OneiTel Pe3epdopna u mianetapHas mojenb atoma. Mojenbs atromMa bopa.

Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PagnoaktuBHocTs. Anbga-, 6eta- U raMMma-uznydeHus. CTpoeHrue aTOMHOTO
anpa. Hyxionnas wmogens aromHoro sapa. HW3oromsl. PaamoaxTrnBHBIE
npespatenus. [lepron monypacmnana aTOMHBIX sSIED.

SnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsAI0BOTO M MAacCOBOTO YHCEIL
OHeprusi cBsI3W aTOMHBIX siAep. CBsA3p Macchl W SHepruu. Peakuumm cuHTE3a U
nenenus saep. Mcrounnku sneprun ConHma v 3BE31.

Snepnas sHeprernka. JleMCTBHS paaMOAKTUBHBIX H3IYyYECHHN HA IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U TOTJIOLICHUS.
CnexTpel pa3aIM4HbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Bunbcona.
PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.

o A W N e

Peructpamuss w3mydeHWs TPUPOAHBIX MHUHEPAJIOB M TPOIYKTOB.

Jlabopamopusie pabomel u onvimel.

1. HaGnroneHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. UccnenoBanue TpEeKOB: U3MEPEHUE YHEPTUN YACTHUIIBI IO TOPMO3HOMY MTYTH
(o dhoTtorpadusam).

3. M3mepenue pagnoakTBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpUTENHEHO--00001IAIOIINN MOAYJh TPEAHA3HAYEH JJIS CUCTEeMaTU3alluu
1 000011IeHUS TPEAMETHOTO COACP>KAaHUS U OTbITA ACSITEIbHOCTH, TPUOOPETEHHOTO
MpU HU3YyUYEHUM BCEro Kypca (U3UKH, a TaKkKe JJIsl MOJATOTOBKA K OCHOBHOMY
TrOCYJapCTBEHHOMY 3K3aMeHYy 1o (U3uKe i OOydJaroIuXcs, BBIOPABIINX 3TOT
y4eOHBIN TpeIMeET.

[Ipu M3ydyeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEATEeILHOCTH, HA OCHOBE KOTOPBIX 00ECTICUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METalpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  oOydeHus, (opMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOHOB HCCIIEIOBAHUS
SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBIACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHWs, pelaTh 3aJadyd, B TOM YHCIIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIHATBHO €SI TEILHOCTHBIN XapaKTEP JaHHOTO pa3eiia peain3yercs 3a
C4€T TOTO, YTO OOYYAIOIINECS BBITIOIHSIOT 3aJaHUs], B KOTOPBIX UM IpeJiaracTcs:

Ha OCHOBE IMMOJYUYCHHBIX 3HAHUW Pacro3HaBaTh U HAYYHO OOBACHITH
dbuznyeckre SBICHUS B OKpYXKalOUIed TMPUPOAE U TOBCEAHEBHOM KU3HU;

HCITI0JIb30BATh HAYYHBIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SBJICHUHN, B TOM
Yyyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanbOoOJee Ba)XHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTI0JIb30BAHUS PA3IMYHBIX UCTOUYHHUKOB
HSHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILECHUS] U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha OOCTHIKCHHUC JINMYHOCTHLIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX 06pa3OBaTCJ'II>HI>IX

pE3yNbTATOB.

B pesynbprare usyuenus Gu3MKu Ha ypOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpOBaHBI CIEIYIOLUIME JTUYHOCTHBIE PE3YJIbTATHI B

YaCTHU:
« 1) naTpUOTH4YECKOr0 BOCIIUTAHUS

* — TIIPOABJICHHC HHTCPCCA K HCTOpHUU WU COBPCMCHHOMY COCTOAHHIO

poccuiickoit hu3nUecKoil HayKu;

* — IOCHHOCTHOC OTHOHMICHUC K JOCTHKCHUAM pOCCHﬁCKHX y‘-IéHI)IX--(I)HSI/IKOB;

+  2) rpa’kKIaAHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

* — TOTOBHOCTbB K Ad4KTHBHOMY Y4YaCTHIO B O6CY)KII€HI/II/I O6HI€CTB€HHO

3HAaYUMBIX U OTHYCCKHUX HpO6JI€M, CBA3aHHBIX C IIPAKTUYCCKUM ITPUMCHCHUCM

JOCT>KEHUM (PU3UKH;

* — OCO3HAHHUC BAKHOCTH MOPAJIIBHO--3THUYCCKHUX IIPHUHIHIIOB B ACATCIBbHOCTH

YYEHOTI0;
«  3) 3CTeTHYeCKOro BOCIIUTAHUS:

* — BOCIPHATHUC ICTCTHUICCKUX KAYCCTB (bHBH‘I@CKOﬁ HAyKU: ee rapMOHHYHOTO

MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
* 4) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

« — OCO3HaHME UEHHOCTH (U3MYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa

ITO3HAHUS MUPA, OCHOBBI PAa3BUTHS TEXHOJIOTHN, BAXKHENIIEN COCTABIIIOLIEN

KYJbTYpBI;

+ — pa3BUTUE HAy4YHOH JI00O3HATEIBHOCTH, MHTEPECA K HCCIIEN0BATEIbCKON
NeSATENbHOCTH;

- 5) ¢opmupoBaHusi KyJAbTYpbl 310pPOBbSI H IMOLMOHATIBLHOTO
0/1aronoJIy4us:

- — OCO3HaHWE IIEHHOCTU Oe30macHoro oOpas3a >XH3HM B COBPEMEHHOM

TCXHOJOI'MYCCKOM MHPC, BAXKHOCTH IIPpaBHII 0e301acHoro IIOBCACHHUA Ha

TpPaHCIIOPTE, Ha AOPOTax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OpPYJOBAaHUEM B

AOMAIIHUX YCIIOBUAX,



« - c(hOpMHUPOBAHHOCTh HaBBIKA pPEQIICKCUU, TMPHU3HAHHWE CBOETO TpaBa Ha
OIIMUOKY U TAaKOT'0 ke MpaBa y APYyroro 4ejaoBeKa;
« 6) TpyaI0BOI0 BOCIIMTAHMS:

« — aKTUBHOE yYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/lady (B paMKax CEMbH,
00pa3oBaTENbHOM OpraHu3alMy, TOpOJAa, Kpas) TEXHOJOTMYECKOW U
COIMAIBHON HAIMPABICHHOCTH, TPEOYIOMUX B TOM YHCIE M (HU3UICCKUX
3HAHUM;

« — HHTEpPEeC K MPaKTUUYECKOMY M3YUYCHHUIO Mpodeccuit, CBSI3aHHBIX C (DU3UKOM;
« 7) 3K0JIOrHYeCKOr0 BOCIIMTAHUSA:

« — OpHEHTalMs Ha TMpUMEHEHWE (PU3NYECKUX 3HAHWM JJIA pelieHUs 3a7ad B
00JIaCTH OKpYXaIolIel cpenpbl, TUIAaHUPOBAHUS IOCTYNKOB M OILICHKH HX
BO3MOXHBIX ITOCJICICTBUUN JJIs1 OKPY’KAIOLIEN CPEbI;

+ — OCO3HAaHHE IIOOAIBHOIO XapaKTepa FKOJIOTMYECKUX MPOOJIEM U MyTEeH UX
peLeHus;

- 8) ajanTanuM K U3MEHAINMMCSH YCJIOBUAM COLMAIBHON U NMPUPOAHON
cpeabl:

« — MOTPeOHOCTh BO B3aMMOJECHCTBUU IPHU BBINOJIHEHUH HUCCIEIOBAHUNA H
MPOEKTOB (PU3NYECKON HAINPABIECHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM

JPYTHX;

¢ — TIIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUUYECKYIO
NEATEIBbHOCTD;
« — TOoTpeOHOCTh B (HOPMUPOBAHUHM HOBBIX 3HAHWM, B TOM YHCIE

dbopMyIUpoBaTh WIEH, TOHATHS, TUIOTE3bl O (PU3MUECKUX OO0BEKTaX M
SIBJICHUSX

« — OCO3HaHue ACPUIMTOB COOCTBCHHBIX 3HAHUH M KOMIICTCHTHOCTCH B
o0nacTu GU3HKHY;

« — IUJIAHUPOBAHHE CBOETO PA3BUTUS B MPUOOPETEHUM HOBBIX (HU3UUECKUX
3HAHUI;
« — CTpEMJICHUE aHAIM3UPOBATH U BBISIBJISTH B3AaMMOCBSI3U IPHPO/IbI, 00IIIEeCTBA

H S3KOHOMHKH, B TOM HHUCJIC C HCIIOJb30BaAHUEM (bHSH‘IGCKI/IX 3HaHHﬁ;

« — OLEHKAa CBOMX JCHWCTBUM C YYETOM BIMSHHUSA HA OKPYKAIOIIYIO CpPELNY,
BO3MOJKHBIX TJIO0ATBHBIX MOCIIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI



B pesynbrare ocBOeHMs IpOrpaMMBbI IO (PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus y oOyvaromerocss OyayT chopMupoBaHbl MeTamnpeIMeTHbIe
pe3yJbTaThl, BKJIIOUAIOLIUE [I03HABATEIbHbIE YHUBEPCATIbHBIC YUECOHbBIE 1EUCTBHUS,
KOMMYHHUKAaTUBHBIE  YHUBEpCAJIbHbIE  Y4YEOHbIE  JCHCTBHS,  PpEryJISATHUBHBIE
yYHHUBEpCaJbHbIC yueOHbIE TEUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

Ba3oBnle Jjornueckue a1eiicTBUA:



BBISIBIISATH U XapaKTEPHU30BaTh CYIECTBEHHBIC TPU3HAKH O0HEKTOB
(s1BNIEHUI );
yCTaHaBJIMBATh CYIICCTBEHHBIM MPU3HAK KiIacCHU(PUKAIIMU, OCHOBAHUS ISl
0000IIIEHNS U CpaBHEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpUBAaEMBbIX (paKTax,
JIAHHBIX ¥ HAOIIOJEHUSX, OTHOCSIIUXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBIIAT TPUYMHHO--CIICJICTBEHHBIC CBSI3M IMPH W3YYEHUH (PU3MUECKUX
SIBJICHUI M MTPOIIECCOB, JIEJIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JICTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTaTh THUIOTE3bl O B3aHMMOCBS3SX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BEIOUPATh CIIOCO0 pelieHns yueOHoN pu3ndeckoi 3a1auu
(cpaBHEHME HECKOJIbKMX BapHaHTOB pelleHus, BbIOOp Haubosee
MOJIXOJISIIIETO ¢ yUETOM CaAMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe 1eiiCTBUS.

MCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKII HHCTPYMEHT TIO3HAHMS;
IPOBOJUTH 110 CAMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUYECKOIrO
SIBIICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJyYEHHYIO B XO/I€ UCCIIEIOBAHMS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI TIO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JlajibHEWIee pa3BUTHE  (PUINUECKUX
IPOLIECCOB, a TaK)K€ BbIIBUTaTh MPEANOI0KEHUS 00 X pa3BUTUH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora c nunopmanueii:

IPUMEHSATH Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3aIIPOCHI IPU MOUCKE U
orOope MHPOPMALMM WIM JAHHBIX C Y4ETOM MpPEIIOKEHHOU Yy4uyeOHOM
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpMy MpeacTaBieHUs
uHQoOpMalMu W WUIIOCTPUPOBATH peUIaeMble 3aJayd  HECIOKHBIMU
CXeMamHu, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJIe OOCYXJEHUs y4eOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOH TEMbI U



BBICKA3bIBaTh WJCH, HAICIICHHBIE HA DPEIICHHWE 3a/Jaud W TMOJAJEpKAHUE
O1arokenaTeaIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXICHUSA C CYXIACHUSAMU JPYTUX YYaCTHHUKOB
auanora, OOHapPYXKUBATh PA3IMIUE M CXOACTBO ITO3HIIHI;

BBIPQKATh CBOIO TOUYKY 3PCHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO TPEJICTABIIATh PE3yJbTaThl BEIIIOJHEHHOTO (PU3HYECKOTO OIBITa
(9KCTIepHMEHTa, HCCIICOBAHUS, TIPOEKTA);

MMOHMUMATh M UCIIOIH30BaTh IPEUMYIIECTBA KOMAaHTHOW U MHANBUY JTbHON
paboOTHI IPH PEIICHUHM KOHKPETHOM (PH3NYICCKOM TIPOOIEMEIL;

MPUHUMATh eI COBMECTHOM JCATEIHHOCTH, OPTaHU30BBIBAThH ECUCTBUS
mo e€ JOCTH)KEHHUIO: PpacHpeNeNisTh pPOJH, O0O0CYXKIaTh MpOIECcChl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHS HECKOJBKHUX JIFOCH;
BEITIOJTHATH CBOIO YacTh PabOThI, JOCTUTAsT KAYECTBEHHOTO PE3yJIbTaTa o
CBOEMY HaITpaBJICHUIO U KOOPJIUHUPYS CBOM JICUCTBUS C APYTUMHU WiICHAMU
KOMAaH/IbI;

OIICHUBATh KAa4ECTBO CBOCTO BKJAJia B OOIIMA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEIILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B )KM3HEHHBIX W YUCOHBIX CHUTYAIUSAX, TPEOYIOMINX
JUTSL petieHust (GU3NIECKUX 3HAHUI;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOJaX TMPUHATHS  PEHICHUIN
(vHIMBUAYyaTbHOE, TPHUHATHE PEIICHUS B TPYIINE, MPUHITHE PEIICHHMA
TpynIom);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIICHHs (PU3UIECKON 3a1au WU
IJlaHa MCCIEJOBaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIpeIiaracMbIe BApUAHTHI PEIICHUI;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEJIOCTHKEHHUS) PE3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCHUTH KOPPEKTHUBBI B JCSATEILHOCTh (B TOM YHCIIE€ B XOJ BBIOJHEHUS
($u3MYEeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX



OOCTOATENBCTB, M3MEHUBIIMXCA CUTYyalllil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSAM;

CTaBUTb c€051 HA MECTO JPYTOro YeJ0BEKA B XOJI€ CIIOpa WJIU IUCKYCCUU Ha
HAay4YHYI0 TEMYy, [OHMMaTb MOTHBBI, HAMEPEHUS M JOTUKY JApYyIoro;
npuU3HaBaTh CBOE MPaBO Ha OMMOKY MPU peHIeHUH PU3NUECKUX 3a/1a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xonIy oOyueHus B 7 Kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHSATHS:  (U3MYECKHE W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3UIECKUX
BEITMYMH, aTOM, MOJICKYyJIa, arperaTHbIe COCTOSHHS BemecTBa (TBEpOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOIMHEINHOE), TPACKTOPHS, PABHOICHCTBYIOIIAS CUIIA,
nedopmanms (ynpyras, IUlacTHYecKas), HEBECOMOCTb, COOOIIArOITHECS
COCY/IbI;

paznuyath siBleHus (auddy3us, TeII0OBOE NBM)KEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKCHUE, HEPABHOMEPHOE  JBWIKEHUE, HHEPIUs,
B3aUMOJICHUCTBUE TEJI, PABHOBECUE TBEPHABIX TEJI C 3AKPEIUIEHHOW OCHIO
BpalleHus, nepeaava JaBieHus TBEPABIMU TEIaMU, KUJIKOCTSIMHU U Ta3aMH,
aTMOC(pepHOE MaBJICHHWE, TUIABaHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
DHEPTUHN) IO OMMCAHUI0 WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (U3HUECKOE SIBJICHHCE;

pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3MYECKUX  SBJICHUA B
OKpYXaloleM MHpE, B TOM YHCIe (U3UYCCKUE SBIICHUS B TIPHUPOJIC:
MPUMEPHI ABMKCHHUS C Pa3IMYHBIMH CKOPOCTSMHU B JKHBOW W HEXKHUBOUN
npupoje, JACHUCTBUE CHUJIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHMSHUE
aTMOC(EPHOTO NaBJICHUS Ha >KHBOW OpPraHW3M, IJIABaHUE PbIO, phluaru B
TEeJIC YeJIOBEKa, MPU 3TOM MEPEBOJNTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIHMCHIBATh M3yUYCHHBIC CBOMCTBA Tel M (PU3MUYECKHE SIBJICHUS, HCTIONB3YS
bu3nYecKue BEMMIMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYTrOCTH, CUJIa TSHKECTH, BEC Tela,
CHWJIa TPEeHMUsI, TaBjIeHHE (TBEPIOTO Tela, )KUIKOCTH, Ta3a), BHITAJIKHWBAIOIIAST



CHJIa, MEXaHW4YecKass pabdoTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIBI,
KOO (PUIMEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHWHETHYECKas U
NOTEHIMANbHAS JHEPIus), NpPU ONUCAHUU TMPABWIBHO TPAKTOBATh
(bu3MYEeCKUil CMBICIT UCTIOJIb3YEMbBIX BETUYHMH, UX 0003HAUCHUS U €IUHUIIBI
GU3MYECKUX BEIMYHMH, HAXOAWTH (OPMYJBI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMHU, CTPOUTH TIpaduKu
U3YYCHHBIX 3aBUCUMOCTEH (U3MYECKUX BEJIMYMH; XapaKTEepPU30BaTh
CBOMCTBa TeJ, (PU3MUYECKHE SBJICHUS W MPOIECCHl, MCIOJb3Yys MpaBUiIa
CJIOKEHUS CUJI (BII0JIb OJTHOM MpsAMOi), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, MpaBWJIO paBHOBECHS pblyara (0J0Ka), «30J0TOE MPaBUIIO»
MEXaHHKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW PHEPTUH, MPU 3TOM /1aBaTh
CJIOBECHYIO (hOPMYJIUPOBKY 3aKOHA M 3alHUCHIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

OOBSCHATH (PU3UYECKUE SIBJICHUS, ITPOIIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATH MPUYUHHO--CIICJICTBEHHBIC CBS3U, CTPOUTH OOBsICHEHNE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumats pacdy€THhIE 3amadyd B |—2 1EWCTBUSA, HCIONB3YS 3aKOHBI H
dbopmyIbl, CBs3BIBaIONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIJIOBHS 33/1a4d 3alHUChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (PU3UUECKUE
BEJIMUMHBI B (DOPMyJIbl UM MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOMMBIE JJI PElICHUs 3a/1a4, OIICHUBATh PEATHUCTHUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO pPEHIUTh MpU TTOMOIIH
bU3MYEeCKUX METOJIOB, B ONTMCAHUU UCCIIEIOBAHUS BBIICTSATH MPOBEPSIEMOE
MPEANOJIoKeHNE (TUTIOTE3Y ), pa3iniaTh U UHTEPIPETUPOBATH OJTYICHHBIN
pe3yJibTaT, HaXOJIUTh OLIMOKM B XOJ€ OIbITA, JeJaTh BBIBOJABI MO €ro
pe3ynbTaTam;

MPOBOAUTL OMBITHI 10 HAOMIOJCHUIO (U3UYECKUX SIBICHUU WU
(bu3nYECKUX CBONCTB Te: (HOPMYIHPOBATH IPOBEPSIEMbIC MPEATIOT0KEHUS,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PY/I0BAaHUS, 3aMUCHIBATH X0/
orbITa U (OPMYITHUPOBATH BHIBOIBI,

BBITIOJTHATDh TMPSIMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHHU, MacChl Tela,
o0béMa, CHUIBI W TEMIEpaTypbl C MCHOJb30BAaHUEM aHAJOTOBBIX H
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;



IPOBOANUTDH MCCIEAOBAHNE 3aBUCMMOCTU OJHOM (DU3HUECKON BETUYHUHBI OT
JIPYrol C HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO ABMXKYILIETOCA TEIa OT BPEMEHU JABUKEHUS TEJ1a, CUIIbI TPEHHUS
CKOJIBKEHHUSI OT Beca Tejla, KadecTBa OOpabOTKM MOBEPXHOCTEH Tl U
HE3aBHUCHUMOCTH CHWJIBI TPEHMS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CHIIbI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BEMa
IIOIPYKEHHON YacCTU Tejla U OT IUIOTHOCTU XUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT MIyOMHBI, HA KOTOPYIO NOTPYXKEHO TENO, YCIOBUU
TUTaBaHMSI TEJ, YCIIOBUIM paBHOBECHS pbluara v OJI0KOB), y4acTBOBATh B



IUIAHUPOBAaHUM  y4eOHOro MCCIEAOBaHUA, coOUpaThb YCTaHOBKY H
BBINOJIHATh U3MEPEHUs, CIenys MPEeAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynabTaThl MOJTYYCHHONW 3aBUCHUMOCTH (DHU3MUECKUX BEIUYUH B BHUJIC
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJOBaHMSI;

NPOBOANTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJa, CHUJIa TPEHUS CKOJIBKEHHUS, TaBJICHHIE
BO3/lyXa, BBITAIKUBAIOIIAsl CUJa, JCHCTBYIOIass Ha IMOTPYKEHHOE B
KHUAKOCTh  TeNo, KOI(PPUUMEHT TMONEe3HOro  JAEWCTBUA  MHPOCTHIX
MEXaHHU3MOB), CJeIysl MPEIJIOKEHHOW HHCTPYKIMU: MPHU BHINOTHEHUH
U3MEpEHH coOMpaTh JKCHEPUMEHTANIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

coOJII01aTh MpaBUiia TEXHUKK 0€30MIaCHOCTHU MU paboTe ¢ J1adopaTOpHBIM
00opy10BaHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIKECs COoCyAbl, OapoMmerp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;
XapaKTepU30BaTh MPUHIUIBI JACUCTBUSA HW3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMNOpPOM Ha HUX ONHCAHUS (B TOM YHCIE:
HNOJIUIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THMJPaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, MOPIITHEBON HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKUX SIBJIECHUN U HEOOXOIMMBbIE (PU3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOpPMALMIO O  MPUMEPax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B IOBCEJHEBHOU
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbs M COOIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKpYKaIOLIEH Cpelie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HHpopmanuu B MHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOITNXCS
3HaHUW M TYTEM CpPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBOM WM MOXKET OBITh
HEOCTOBEPHOM;

UCTIOJIb30BaTh MPH BHITIOJHEHUHN YUY€OHBIX 3aJaHUI HAYIHO--TIOMYJIAPHYIO
JAUTepaTypy (HU3HUECKOro COAEpKaHus, CIIPaBOYHbIE MaTEPUAJIbl, PECYPCHI
cetu MuTepHer, BiageTb MNpUEMaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;



CO3/1aBaTh COOCTBEHHBIC KPATKHWE MHUChMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMauu (PU3NIECKOTO COJepKaHUs, B TOM
YuCIIe MyOJUYHO JeIaTh KPaTKHE COOOIIEHUS O pe3yIbTaTax MPOSKTOB HIIH
Y4€OHBIX UCCIEIOBAHUM, MPU ITOM TPAaMOTHO HCIOJIb30BATh M3yUCHHBIM
MOHATUMHBIM anmapar Kypca (QU3MKH, COMPOBOXKJIATh BBICTYILICHHE
MIPE3CHTALIUEN;

IpU BBINIOJTHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpeneisiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IIOCTABJICHHBIMH 3aJadyaMu,
CICIUTHh 3a BBIMOJHECHHWEM IIJJaHA JCUCTBHM, aJ€KBaTHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATENbHOCTb  TPYNNbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kiiacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCIIOJIB30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
aMmopdHbIe Tea, HACHIIIEHHBIH M HEHACBHIINIEHHBIN Tap, BIAXXHOCTb
BO31yXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPIUs, TEIUIOBOW JBUIaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUN 3apsifl, SJIEKTPUUYECKOE T0JIE, TPOBOJHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUUYECKUI TOK, MATHUTHOE TOJIE;
pasznuyaTh SIBJICHHUS (TEIJIOBOE pPACIIMPEHUE W CKaTHe, Terlonepesaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHUE, KANWUISIPHBIE SIBIICHUS, UCHIAPEHHUEC,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTaUIM3anus (OTBEpJeBaHUE), KUIICHUE,
Temionepeaaya (TEeTIONPOBOTHOCTb, KOHBEKILINS, U3IIyYEHUE),
AIEKTPU3ALMS TEJI, B3aUMOJCHUCTBUE 3apsA0B, ACUCTBUS BJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIs HA TPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAST MHIYKIIHS)
[0 ONHUCAaHUID HUX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYXalollleM MHpEe, B TOM uHcle (HU3UYECKUE SBICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHKEHUWE W KANWUISIPHBIE SIBJIEHUS B IPUPOJE,
KpUCTAJUIBI B mpupoze, wusznydeHue CoJiHIA, 3aMEp3aHUE BOJOEMOB,
MOpCKHUE Opu3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, YJICKTPUICCKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiu, Apend MoroCcoB, poJib MArHUTHOTO MOJIS JUIsl 5KU3HU Ha 3emiie,
MOJISIPHOE CHUSIHUE, TIPU OSTOM TMEPEBOAUTH IMPAKTUUYECKYIO 3aJady B



y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBJICHUU

OMUCHIBATh U3YYCHHBIE CBOMCTBA Tel M (PU3UYECKUE SIBIICHUS, UCIIONIB3YS
bu3nueckue BeMTUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUsl, KOJIMYECTBO
TEIJIOTHI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJIECHUS, yJEJIbHas TEIIoTa NapooOpa3oBaHUs, yHAeNbHas TEIUIOTa
CropaHusi TOIUTMBA, KOA(DQPUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOM
MalIuHbI, OTHOCUTENbHAS BIIAXKHOCTh BO3/1yXa, JJIEKTPUUECKU 3apsl, cuiia
TOKa, 3JICKTPUUECKOE HAIPSDKEHHE, COITPOTUBIICHUE MPOBOAHUKA, YACIbHOE
COIIPOTHBIICHUE BEIIECTBa, pabOTa U MOIIHOCTH AIEKTPUUYECKOTO TOKA),
MIPU OMUMCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCTIOb3YEMBbIX
BENIMYMH, O0O3HAUYEHUS W €IUHULIBI (PU3UYECKUX BEJIMYMUH, HaXOIUTh
GbopMyIibl, CBS3BIBAIOIIME JIaHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTUMU
BEJIMYMHAMH, CTPOUTH TpauKU HM3YyUYEHHBIX 3aBUCUMOCTEH (DHU3UUYECKUX
BEIINYWH;

XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3Ys. OCHOBHBIE TMOJIOXKEHUSI MOJEKYJISPHO--KUHETUYECKOH TEOpUU
CTPOEHHUS BEIIEeCTBA, MPUHIIUI CYNEPHO3UIUU TOJIel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa i yyacTKa IeMu, 3aKOH
Jlxxoyns—JleHua, 3aKOH COXpaHEHUs! SHEPTUH, IIPU 3TOM J1aBaTh CJIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3aMKUCHIBATh €M0 MATEMATUUECKOE BBIPAKECHHUE;
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTMYECKUX
1aroB ¢ omnopoil Ha 1-2 W3Y4YEHHBIX CBOMCTBA (HU3MYECKUX SIBICHUH,
($U3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemarh pacu€THble 3aJadyd B 2—3 JIEWCTBHSI, HCIOJb3YysS 3aKOHBI U
dbopmyIibl, CBs3BIBAONINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSL 3aJlaud 3alKMChIBATh KPATKOE YCJIOBHE, BBISBISTH HEIOCTATOK
JAHHBIX [IJISI  pEIIeHHs] 3aJady, BbIOUpATh 3aKOHBI H  (OPMYIIBI,
HEOoOXoauMbIe JUIsl €€ pelieHusi, MPOBOJAUTh PACUEThl M CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (DU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pPEIIUTh TPH TOMOIIU
(bU3MYECKUX METOJIOB, MCTOJB3Yys OMHUCAHUE WCCIICOBAHUS, BBIJCISThH
MpOBEpPsIEMOE  MPEINOJIOKEHUE, OLICHUBATh MPABUIBHOCTh TOPSAKA
MIPOBEJICHUSI KCCIICIOBaHUs, JIeJaTh BHIBO/IBI;



IPOBOANUTH OMNBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUW WIH
(u3nYECKUX CBOWCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUH OT LBETA H3Iy4aromieil (MOrJIonaroiei)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsI BOJABI OT TEMIIEPATYpPhl KUJIKOCTH U
wiomaau €€ TOBEpXHOCTH, DJJEKTpHU3alUs Tel U B3aUMOJCHCTBUE
NEKTPUYECKUX  3aps/IOB, B3aUMOJECHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yallM3allMsl MAarHUTHBIX IIOJIEW TIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO MOJs Ha MPOBOJAHHK C TOKOM, CBOWCTBA AJIEKTPOMArHuUTa,
CBOMCTBA D3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIUpPOBATH
IIPOBEpSAEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIOAKEHHOTO
000pyAOBaHUs, OMUCHIBATH X0OJ1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIAXKHOCTH
BO3/lyXa, CHJIbI TOKA, HANPSKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX
npuOOpOB M JATUYUKOB (PU3MUYECKMX BEJIMYMH, CPAaBHUBATH PE3YJbTaThl
U3MEPEHUI ¢ yUETOM 3a/1aHHOM a0COMIOTHOM MOTPEIIHOCTH;

IIPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKON BEIMYUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM NPSIMBIX HM3MEPEHUN  (3aBUCHMOCTD
CONPOTHUBJIEHUSI IPOBOJHUKA OT €ro JUIMHBI, IUIOIAAH IIONEPEYHOTrOo
CEUEHHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANpsDKEHUS Ha  MPOBOJHMKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO W IMApaUIEJbHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHMs], CIEAYysd MNPEeAIOKEHHOMY IUIaHy, (PUKCUpPOBATh
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TaOJIUI] U TPaPUKOB, A€NIaTh
BBIBOJIBI 11O pE3yJIbTaTaM UCCIIEI0BAHMS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHHUS] (PUBMYECKUX BeJIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEIECTBAa, COMPOTHUBIEHUE MPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIIENysl MPEIJIOKEHHON HUHCTPYKLHH, U
BBIYHCIIATH 3HAUEHUE BEJIHMYUHBI;

cOOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH MU paboTe ¢ J1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh MNPUHIUIBI JACHCTBHS HW3YYEHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOUCTB C ONMOPOM HA MX ONUCAHUs (B TOM UHMCIIE: CUCTEMA
OTOIUUIEHUS] JOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJILTMETP,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,



HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
IPEIOXPaHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATEIb IIOCTOSIHHOIO TOKA),
UCIIONB3YSl 3HAHMUSI O CBOWMCTBAaxX (DM3MYECKHX SBICHUNH U HEOOXOIUMBIC
dusznyecKkrue 3aKOHOMEPHOCTH;

+ pacno3HaBaTh IIPOCTHIE TEXHUYECKUE YCTPOWCTBA WM H3MEPUTEIIbHBIE
IpUOOPHI IO CXEMAaM M CXEMaTUYHBIM PUCYHKaM (KUJKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, TUIPOMETP, ABUTATEIb BHYTPEHHETO CIrOpPaHWs,
AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl D3JEKTPUUECKUX IIeNe ¢
IIOCJIEIOBATEIbHBIM U NAPAJIEIBHBIM COCAUHEHNUEM JIEMEHTOB, pa3andast
YCIIOBHBIE 0003HAYEHMSI DJIEMEHTOB MIEKTPUUECKUX LIEIIEH;

« IPUBOJUTH MNpUMEPHl  (HAXOAUTh HHGOpPMALMIO O  I[pUMEPax)
NPAKTUYECKOIO HCIOIb30BaHUs (PM3MUECKUX 3HAHUA B IOBCEIHEBHOMN
XKU3HH 1711 oOecriedeHnsi 0€30MacHOCTU MpU OOpalieHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS] HOPM
HKOJIOTUYECKOTO ITOBEJICHMS B OKPYKAIOILLEH Cpele;

+ OCYLIECTBJISAITh MOMCK HH(pOpMauuu (HU3MUECKOTO COAEPKAHUA B
HNHTepHeTe, Ha OCHOBE HMECIOIIMXCA 3HAHUW U IyTéM CpaBHEHUSA
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIJEIATH HHPOPMALIUIO, KOTOpas sIBISETCS
POTUBOPEUYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

*  HCIIOJH30BaTh NIPH BHITIOJIHCHUH yUEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJICPIKAHMS, CIIPABOYHBIC MaTEPUAIIBI, PECYPCHI
cetu UMuTepHer, BiajeTh mNpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

+ CO3/1aBaTh COOCTBEHHBIC TMHCHMEHHBIE M KPATKUE YCTHBIE COOOIICHUS,
o6o6mass wHOpPMALMIO M3 HECKOJBKUX HCTOYHHUKOB (PU3HYECKOTO
coJiep KaHusl, B TOM YHUCJIE ITyOJIMYHO MPEACTABIATH PE3YIBTAThI TPOCKTHOM
WJIM MCCIIE0BATEIIbCKOM ACATEIPHOCTH, TIPU ATOM TPAMOTHO HCITOJIB30BATh
W3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUJICHUE TIPE3CHTAIINCH;

« TpU BBHINIOJIHEHUH YYEOHBIX TMPOEKTOB W UCCJICNAOBAHUM (PU3MUECKHUX
MPOIIECCOB paclpenessiTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
MTOCTABJICHHBIMH 3a/1a4aMH, CJICAWTH 3a BBITIOJHEHHWEM ILIaHA JACHCTBUN U
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKJIad B
JeSATEeITLHOCTh TPYIIIBI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHA: CHUCTeMa OTcu€ra, MarepuajbHasi TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXaHWYECKOTO JABWXXEHUS, Jedopmalius
(ympyrasi, miacThuyeckasi), TPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTbh U NEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPIOE TEIIO,
HEHTpP TSHKECTH TBEPJOTO Teja, paBHOBECHUE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, LITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh H JAJIBHO30PKOCTD,
CHEKTpPbI UCITYCKaHUs U TOIJIOMICHU, anb(a-, 6eTa- U raMMa-u3aydeHus,
U30TOIIBI, SIZICPHAS] DHEPTETHKA;

pasznuyarh SIBJICHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IMPSMOJIMHEMHOE [BH)KEHHE, CBOOOJHOE
MaJICHUE TEJ, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aHUMOJICHCTBUE
TE€J, PEAKTUBHOE JIBJKEHHE, KOJIEOATEIbHOE ABW)KEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBHUKEHUE, OTPAKEHUE
3ByKa, NPSMOJMHENHOE pacIpOCTPAaHEHUE, OTPAKCHHE U MPEIIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHUE OEJI0ro CBETa B
CHEKTp M CJOXE€HHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJNMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEMYATOrO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SBJICHHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, ABUKEHUE T1aHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBI)KCHUE JKUBBIX OpPraHW3MOB, BOCHPUSTHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LIBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJAE, OMOJIOrMUEcKOe AEWCTBHUE BUIMMOIO,
yIbTPa(hHOIETOBOTO U PEHTTEHOBCKOTO H3IY4YCHUH, €CTeCTBEHHBIN
PaaMOAKTUBHBIN ()OH, KOCMUYECKHUE Jy4d, PAJAUOAKTUBHOE H3Iy4EHUE
NPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAJAUOAKTUBHBIX W3JIyYEHUNA Ha
OpraHW3M YeJIOBEKa), MpH STOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKU) (PU3MUECKUX
SIBIICHU;

OMMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUCCKHUE SBJICHUS, UCTIOJIB3YS
¢dbu3nyeckue BeIUYUHBI (CpEeIHSsI MU MIHOBEHHAs CKOpPOCThb Tejla MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YrioBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYTOCTH, CUJa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TAJEHUs, BEC Tejla, HUMIYJIbC Telld, WMIYJIbC CHIIbI,



MexaHudeckas paboTa M MONIIHOCTb, NOTEHIMAIbHAS SHEPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS SHEPTUs CHKATON
PYKUHBI, KHHETUYECKas YHEPTHsl, TOJTHAsI MEXaHUYeCKasi SHEPTHUs, IEPUOJ
U 4YacToTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOpPOCTb CBETa, MOKa3aTelb MPEJIOMJICHUSI Cpeibl), NpPU OMHCAHUU
NPaBUJIBHO TPaKTOBaTh (U3MYECKUN CMBICI MCIOJIb3YEMbIX BEJIUYUH,
00O3HAYEHUA U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS U TMPOIIECCHI,
UCIIONB3YSl 3aKOH COXPaHEHUS DHEPTHH, 3aKOH BCEMHUPHOTO TITOTCHHUS,
OPUHLMII CYNEpPHO3ULIUU CHJI, NPUHLHUI OTHOCUTENbHOCTH [anunes,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETa, 3aKOHBI COXPAHEHHSI 3apSA0BOTO U MAaCCOBOTO YHUCEI
OpU SJAEPHBIX PEAKIUSIX, HIPU 3TOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHHUE;

OOBSCHATh (PU3MYECKUE NPOLECCHl M CBOICTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaI[il MPAaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIISTDH
IPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2—3 HM3YyYEHHBIX CBOWCTBA (DU3MUECKHUX SIBJICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelath pacu€THBIC 3a/1a4u (ONMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCTIOJNB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIONINE (PU3MUECKHUE BETMYUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]aui 3alHChIBaTh KPATKOE yCIOBUE, BBISBIIATD
HEJIOCTAIONINE UM U30BITOYHBIC TAaHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOJMMBbIE [IJISl pEIIeHUs, MPOBOAUTH pPACU€Thl H  OIICHWBATH
PEATUCTUYHOCTH TIOJTYYSHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXXHO PEIIUTh TMPU MOMOIIH
($uU3MYECKUX METOMOB, HCIOJIB3Yys] OMUCAHHE HWCCIEeIOBAHUS, BBIICIATH
IpOBEPSIEMOE  TPEIINOJIOKEHUE, OICHUBATh MPAaBWIBHOCTh IMOPSAJIKA
NOPOBEJCHUS  HMCCIIEOBAHUS, JeNaTh  BBIBOABI, HHTEPIPETUPOBATDH
pe3yNbTaThl HAOIIOICHUH U OTIBITOB,;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUA WU
¢u3znyecKkux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUsI DHEPTUH, 3aBUCHUMOCTh TEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIeOaHU, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,



pasnoKeHue OeNoro CBeTa B CIEKTP, M3yUYeHUE CBONCTB M300pa’KEHUS B
TUTOCKOM 3€pKalie M CBOWCTB HW300pa)XeHHsI MpeaMeTa B coOuparomien
JUH3e, HAOMIOJEHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB H3IyUYCHUS):
CaMOCTOSITENIFHO ~ COOMpaTh YCTaHOBKY U3 HM30BITOUHOrO Habopa
000pyIOBaHUs, OMMUCHIBATH XO/I OTBITA U €r0 Pe3yJabTaThl, POPMYINPOBATH
BBIBO/IHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEpPEHUH, Onpeaessis
CpeqHee 3HAYCHHE W3MEpPSIeMON BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomieli JIMH3bI), OOOCHOBBIBATH BHIOOp cmocoba HU3MEpeHUs
(M3MepUTENHHOTO MPUOOpaA);

NPOBOJNUTh HCCIEAOBAaHUE 3aBUCHUMOCTEH (DM3MUECKUX BEIUYHUH C
MCTIOJIb30BaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU TIPU
PAaBHOYCKOPEHHOM JIBDKEHMHM 0€3 HayaJlbHOW CKOpPOCTH, NEpHoja
KOJICOaHHI MaTeMaTHUYeCKOr0 MAasTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUS CBETa OT yIJia MaJIeHUs W yIJia MpPeJOMIICHUs OT yriia
NaJieHNs). IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSTENFHO COOMpPAThH
YCTaHOBKY, (DUKCHUpOBATh pE3yNbTaThl MOJYyYEHHOW 3aBUCHMOCTH
bu3nUecKkux BETUYMH B BUJEC TaOnuil U rpaduKoB, AeNiaTb BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUs,

IPOBOJUTHh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb U YCKOPEHHE TeJla IPU PABHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE
CBOOOMHOTO TMaJeHus, >KECTKOCTh TMPYKUHBI, KOIPPUIMEHT TpPEeHUS
CKOJIbKEHUS, MEXaHM4ecKass pabdoTa M MOIIHOCTh, YacTOTa W TEPHOJ
KOJIeOaHMI MaTeMaTH4eCKOTr0 W MPYKHMHHOTO MAasTHUKOB, ONTHYECKas
CWia CcoOWparolie JMH3bI, paJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpEeHHs, COOMpaTh DSKCIEPUMEHTAIBHYI0 YCTaHOBKY M BBINIOJHSATH
U3MEpEHHs, CIeAys MPEeAOKEHHOW WHCTPYKIIMH, BBIYHCIATH 3HAYCHHE
BEJTUYMHBI U AaHAJIM3UPOBATH MOJTYyUYEHHBIE PE3YJIbTAThI C YUETOM 3aJIaHHON
IIOrPETHOCTHA U3MEPEHUN;

COOJTI0OIaTh MpaBUJia TEXHUKK 0€3011aCHOCTH TP paboTe ¢ J1abopaTopHBIM
o0opy1I0BaHUEM;

paznuyaTh OCHOBHbBIE TIPU3HAKM H3YYEHHBIX (PU3MYECKUX MOJIeNe:
MaTepuanbHas TOYKa, a0COIIOTHO TBEPIOE TEN0, TOUYEUYHBIA HCTOUHUK
CBETa, JIy4, TOHKas JINH34, [UNIAaHETapHasi MOJIEJIb aTOMAa, HyKJIOHHAs MOJENb
aTOMHOI0 S11pa;

XapaKTepU30BaTh MPUHIUIB  JEHCTBUS M3YyUYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM Ha HMX ONucaHus (B TOM YHCIE:



CIIMJOMETp, OATUYUKU I[OJIOKEHHsI, PACCTOSHHUS M YCKOPEHHUS, DaKera,
9XOJIOT, OYKH, TEepUCKOM, QoToanmapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3MMETp, Kamepa BunabcoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3MYECKUX SBICHUM W HEOOXoAuMble (hU3MUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI 1 CXEMATHYHbIC PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUIECKHX MPOLIECCOB MPH
peleHnn  y4yeOHO--IPAKTUYECKUX 3a/1ady, ONTHYECKUE CXEMBbl IS
HOCTPOCHHS N300pakeHUH B IUIOCKOM 3€pKajie U coOMparolei JInH3e;
OPUBOAUTH  MpHUMEPHl  (HAXOAUTH  HHGPOpPMAIMIO O  IpUMEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHOM
KU3HU I obecrieyeHus: 6€30MacHOCTH MPH OOpaIEHUH C MPUOOpaMH |
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS M COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOILEH Cpefe;

OCYIIECTBIATh TOWCK HHPopMaruu (U3MYECKOTO COJEp)KaHUS B
HuTepHeTe, caMOCTOATENbHO (HOPMYIHUPYs TOMCKOBBINA 3alpoc, HAXOAUTh
NYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJTHUTENFHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPHU BHIIIOJHEHUHU YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
JAUTepaTypy (PU3NUECKOro COAepKaHus, CIPaBOUYHbIE MAaTEPUAJIbl, PECYPCHI
cetu HHTepHer, BiaaeTb MNpUEMaMH KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOrO COJIEp KaHMs,
nyOIMYHO NPEACTABIATh PE3yibTaThl MPOEKTHOMN MIIM HCCIIEI0BATEIbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapar M3ydyaeMoro pasnaena (U3UMKA U CONPOBOXKIATH
BBICTYIUICHUE Tpe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacon DJIeKTPOHHbBIE
Ne HanmeHoBaHue pa3/ie/ioB U TeM (ungpossie)
n/n HporpamMmel Beero Kontpoasnbie | IpakrTuueckue | 00Pa3oBaTelbHble
padoTshI padoThI pecypebt
Pa3pnen 1. ®us3uka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
bubmuorexa [JOK
11 @uspxa - Hayka 0 IIpHpOJe 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 Du3nYecKue BEITUYNHbI 2 1 https://m.edsoo.ru/ 7416194
. bu6mmoreka [IOK
1.3 EcTecTBeHHOHAy4HBIN METO/ MMO3HAHUS 2 1 https://m.eds00.ru/ 7416194
Htoro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [IOK
21 CTpoenne BelecTsa 1 https://m.edsoo.ru/7f416194
JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII bubmuoreka [JOK
2.2 BEILECTBA 2 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperarHble COCTOSIHUSI BEIIECTBA 2 https://m.eds00.ru/7f 416194
Htoro no pazneny 5
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Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl

bu6mmoreka [IOK
3.1 MexaHHIECKOE ABIKCHHE 3 https://m.edsoo.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 5 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
3.3 Crna. Bzt cun 13 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
Masnenue. llepenaya naBineHus TBEPABIMUA Bbu6mmotreka [JOK
4.1 TeJIaMH, KUJIKOCTSIMHU U Ta3aMH 3 https.//m.edsoo.ru/7f416194
bu6nmorexa LIOK
4.2 HaBlienne KHuKOCTH 5 https://m.edso0.ru/7f416194
bubmmoreka IIOK
4.3 AtMOChepHOE AaBeHHe 6 https://m.edsoo.ru/7f416194
JleiicTBHE KUIKOCTU U Ta3a Ha MOrPYKEHHOE bubmmnoreka HOK
44 B HHUX TEJIO 7 https.//m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora 1 MOIIHOCTB. JHepIus
bu6nunorexa LIOK
51 PaboTa 1 MOIIHOCTH 3

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
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
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
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
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
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
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
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
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
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

bubnunorexa LIOK
5.2 IIpocTsie MexaHAIMEI 6 2 https:.//m.edso0.ru/7f416194
bubnunoreka LIOK
5.3 MexaHuueckasi SHeprus 3 1 0 https://m.edsoo.ru/7416194
Wroro no pazueny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 13
8 KUIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
No 11/ HaumeHoBaHuUe pa3/iesioB U TEM (uudposrre)
*T T nporpammer Beero Kontpoashbie  Ipakrudeckne —©0PasoBaTelbHble
paGoThI paGoTsI pecypebt
Pa3pnen 1. TenuioBble siB1eHUS
5 bubmmoteka IIOK
11 CrtpoeHnue u CBOIMCTBA BEIIECTBA 7 https.//m.edsoo.ru/7f4181ce
bubmmoteka IIOK
1.2 Temuosrre mponecch! 21 1 3 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 28

Pa3nes 2. JinekTpuyecKkue H MATHUTHBIE SIBJICHUSA
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DIIEKTpUUYECKHE 3apsiibl. 3apsKEHHBIC TeNa U bubmmoreka [JOK
21 HUX B3aUMOJEICTBUE 7 1 https.//m.edsoo.ru/7f4181ce
. . bubnmnoreka HOK
2.2 [TocTOSIHHBIM 27EKTPUUECKUIN TOK 20 1 7 https.//m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.3 MarsATHEIE SBICHAS 6 1 1 https.//m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
2.4 DNeKTpOMarHuTHasE UHIYKITUS 4 1 https://m.edso00.ru/7f4181ce
Htoro no paznemny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 13
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HanmenoBaHue pa3jeiioB U TeM (ungposrie)
s HpOrpamMmsl Beero Koutponbubie | [pakTuueckme — 00PasoBaTelbHbIe
paGoThI padoThI pecypebt
Paznen 1. Mexann4yeckue siBJeHUs
MexaHndeckoe IBMKEHHE U CIIOCOOBI €T0 but6mmorexa [IOK
11 ONHMCAHUS 10 1 https://m.edsoo.ru/7f41adab
5 bubnunorexa LIOK
1.2 BzaumopetictBue Ten 20 1 4 hitps://m.edsoo.ru/7f41ada6
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bubnunorexa LIOK

13 3axombt coxpanenus 10 https://m.edsoo.ru/7f41ada6
Wroro no pazueny 40
Pa3zpnen 2. Mexannveckue KoJ1e0aHUSA U BOJHBI
bubnunorexa LIOK
21 Mexannueckue KoyeoaHus 7 hitps.//m.edsoo.ru/7f41ada6
bubnuoreka [{OK
2.2 MexaHu4eckre BOJIHBI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKkTpoMarHuTHoeE 1oJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHUTHOE MOJIE U bubmmoreka [JOK
31 ANEKTPOMATHUTHBIE BOJIHBI 6 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3nen 4. CBeToBble sIBJICHUS
4.1 3aKOHBI pacIIPOCTPAHEHUs CBETa 6 bubmuoteka [IOK
https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 hitps://m.edsoo.ru/7f41ada6
bubnunorexa LIOK
4.3 Paznoxxenne 6emoro cBeTa B CIIeKTp 3 https://m.edsoo.ru/7f41a4a6
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Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€ AIBJICHUS
bubnunoreka LIOK
51 Hcnyckanue u MorIonieHne CBeTa aToMOM 4 0 https://m.edso0.ru/7f41a4a6
bu6nmoreka [IOK
5.2 Crpoenne aToMHOTO A1pa 6 0 https./m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
53 nepHble peakiiu 7 2 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOYJIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS Bu6moteka [JOK
6.1 Kypca ¢pusnku 3a 7-9 kiace 9 0 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 15
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LA O WUV A W R

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

®duswmka: 7-i knacc: 6a30BbIi YpOBEeHb: yueOHUK, 7 kiacc/ [lepoimkua .M.,
NBanos A.U., Akimoneprnoe obmectBo «M3natenbcTBo «IIpocsemienne»

®wusuka: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kinacc/ [leperimkun 1. M.,
Hpanos A. U., Akiimoneproe obmiectBo «M3aatenbcTBo «IIpocBemienney

®dusnka: 9-if kimacc: 6a30BbIi ypoBeHb: yueOHuK, 9 knacce/ [leppimkun M. M.,
I'yrauk E. M., BanoB A. U., IlerpoBa M. A., AKunoHepHoe o011ecTBo
«M3narenscTBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. XannanoB H.K., Xannanona T.A. «Tectol k yueObnuky A.B.Ilepbikuna. @uzukay, 2-e
u3nanue, nepepadborannoe,M., «IPODAx», 2019

2. Mapon A.E., Mapon E.A., TTo3otickuii C.B. «CO0pHHK BOIIPOCOB U 33/1a4 K Y4eOHUKAM
A.B.Ilepbimkuna, E.M. T'yrhuk.  ®wusuka», ydyeOHoe  mocoOue,  2-e
u3nanue,crepuruntoe, M., «IPODAy», 2020

3. I'pomueBa O.U. «kKOHTpOIBbHBIE U CaMOCTOATEIbHBIE PA0OTHI 1O (u3uKe. 7 Kiaace». K
yueOHuky A.B. Ileppimkuna «®usnka. 7 kiacey», M.»Ox3amen, 2021

4. I'pomueBa O.U. «KoHTpoJIbHBIE U CAMOCTOSATEIbHBIE pabOTHI 10 pusmke. § kinace». K
yueOHuky A.B. Ileppimkuna «®usnka. Skinaccy, M.»Ok3amen, 2021

5. I'pomueBa O.U. «kKOHTpOIBHBIE U CaMOCTOSITEbHBIE PabOTHI 1O pu3uKe. 9 kmace». K
yuebnuky A.B. [lepoimkuna, E.M. I'yrauk, «®usuka. 9 kinace», M.»Ox3amen, 2021

6. I'azeta «IlepBoe ceHTs10psa», npunoxenue «Puznkay

7. Kypnan «®u3uka B MIKOJIEY.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

. «Kupumn u Medoauii» — http://vip.km.ru/vschool/.

. "®wusuka.ru" — http://www.fizika.ru/index.htm.

. Xypnan «Ksaut» — http://www.kvant.info./

. Xypnan «3nanue — cunay — http://www.znanie-sila.ru/

. Kypnan «Hayka u sxusnap» — http://naukarelis.ru/

. caitT:1 september, ru

. «AxtuBHas usuka» — http://www.cacedu.unibel .by/partner/bspu/
8.
9.

«®Du3mKa: 3JIEKTPOHHAS KOJUIEKIUS ombIToBY — http://www.school.edu.ru/ projects/physicexp
«Komnexiust 00pa3oBaTesIbHBIX pecypcoB s Koy — http://school -collection.edu.ru/

10. T'azera «Pusuka» — http://fiz.1september.ru/
11. Odunmansueiii caiit ®UIIHA (http://fipi.ru/).

MATEPUAJIIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA YYEBHOE OBOPYJIOBAHHUE
v\ napra yueHH4ecKas OJHOMECTHAs, peryaupyemas 1o Beicote — 30 ImT.;



CTYJI yYEHHUECKUH, peryaupyemslii mo Beicote — 30 mIT.;

CTOJI YTJIOBOM € MIPUCTAaBHOM TyMOO# — 1 miT.;

CTYJI HOJTYMSITKHI Ha Kpyriaou Tpy6e- 1 mir.;

KOMIUIEKT pabouero Mecra mpenojasareis: Pabodee MecTo mpemopaBarens B
cocraBe: MHrepaktuBHbid nucruiei 75 moiimoB NEWLINE TruTouch TT-7519RS
(20 kacanuit), komiutekt kabeneir (HDMI + USB), kponmreitn WizePro F63A,
monoOsok 3Logic Lime: core i5, 23", 16Gb, 1Tb SSD, Windows 10 Pro,
kiaBuarypa, mbib, UBIT SVC U-1000, Jlokyment kamepa AverVision U5S0;

AN NI NN

OBOPYJIOBAHHUE JIUIs1 NPOBEAEHUS TABOPATOPHBIX U
MHNPAKTUYECKHUX PABOT
- poBast JadopaTopust Mo GU3MKE AT YIUTEIIS;
udposast madoparopusi Mo GU3MKeE sl YICHUKA,
BEChI TEXHUYECKHE C Pa3HOBECAMHU
KOMIUIEKT /1715 TAOOpaTOPHOTO MPAKTUKyMa TI0 ONITHKE
KOMIUIEKT JIJIs1 TAOOPaTOPHOTO MPAKTUKyMa MO0 MEXaHUKE
KOMIUIEKT /7S TAOOpaTOPHOTO MPAaKTUKyMa 10 MOJIEKYJISIPHOH (hr3HKe;
-KOMIUIEKT JJIs JTa0OPaTOPHOTO MPAKTUKYMa IO AJIEKTPUUECTBY (C TEHEPATOPOM)
ammepMeTp JadbopaTtopHblii- 15 mTyk
BOJIbTMETP JIaOOpaTOpHbIN-15 mTyk
KOJIOPUMETP C HAOOPOM KAIOPUMETPUIECKUX TeJ- 7 MTYK
TepMOMETP JTabopaTOpHbIN- 20 MTYK
KOMIUJIEKT HarJIsAHbIX
MOCOOMH1 17151 TOCTOSTHHOTO MCTIOIh30BaHUS
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