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MHNOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO o0OIIEro oOpa3zoBaHUs
COCTaBJieHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (enepaabHO padodeil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenopaBanust yue6Horo npeamera «Ousnkay.

[Iporpamma 1o ¢usnke Ha ypOBHE OCHOBHOIO 00IIero o00pa3oBaHMs
COCTaBJicHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABIECHHBIX B
OI'OC 00O, a Takxe ¢ yuyeToM (eaepaabHOil padodeil mporpaMMbl BOCITUTAHUS U
KOHIIEIIIMHU MTpenoiaBaHus yueOHoro npeamera «dusukay.

CopnepxaHue mnporpaMMmbl MO (U3MKE HaIpaBiIeHO Ha (QopMupoBaHHUe
€CTEeCTBEHHOHAYYHOW TPaMOTHOCTH OOYYarOMIMXCS M OpPraHU3alUi0 H3yYeHUs
¢u3MKN Ha NEATEIBLHOCTHOM OcHOBe. B mporpamme mo (usnke y4uTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpeaMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHMs, a TAaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTI'O 00IIEro 00pa3oBaHuUsl.

[Iporpamma no ¢u3mke ycTaHaBIMBaeT pacrnpezesieHne yueOHOro MaTepuana
1o rojaMm o0yudeHus (10 Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOTO COICPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00y4aroNuXCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LEIbI0 OKA3aHUA METOAUYECKOM
IOMOIIM YUYUTENIO B CO3/IaHUU paboueill mporpaMMBl 110 y4eOHOMY MPEIMETY.

®duznka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIBKY (U3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U
SIBJICHUM, W3y4YaeMbIX XHUMHEH, Ouosiorueid, actpoHoMuen u (HU3NYECKOU
reorpaduei, BHOCHUT BKJaJ B E€CTECTBCHHOHAyYHYIO KapTUHY  MHpA,
PeNOoCTaBIsieT HauboJee SCHble O00pas3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUsA, TO €CTh CIIOCO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIero
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHON TI'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpenArnojiaraeT OBJIJEHUE
CIICIYIOIUMHA KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBICHUA,

e OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;



HHTCPIIPCTUPOBATL MdAHHBIC W HCIIOJb30BATh HAYYHBIC OOKA3aTCIbCTBA
JJIA TIOJIYYCHHA BBIBOOOBY.

[enmu wu3yueHuss (PuU3MKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
ompejeNieHbl B KOHICMIMM MpenoAaBaHus ydeOHoro mnpeamera «®Pusumka» B
oOpa3oBarenbHbIX opraHusamnusx Poccuiickoii ®Deaepanuu, pean3yrOMINX
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOTrPAMMBI.

Henu nzyyenus: Gpu3mku:

npuoOpeTeHrne HHTEepeca M CTpeMIIeHHs OOydYalomuXcsi K HayYHOMY
U3YYCHUIO TPHUPOABI, Pa3BUTHE WX HHTEJUIEKTYaJIbHBIX M TBOPUECKHUX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOC TIO3HaHUS U (hOPMHUPOBAHHE
MCCIIEJIOBATETLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBIICHUSM;
dopMupoOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3yYeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;
dbopMupoOBaHHE TPEJACTABICHUNH O PO (DU3WKHU IS PA3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MpEACTaBICHU O  BO3MOXHBIX  cepax  Oyayuiei
npo(ecCHOHaNBHOM NESITEIbHOCTH, CBI3aHHOW ¢ (PM3UKOM, TOATOTOBKA K
JalbHelIeMy 0oOy4eHHUIO B 3TOM HaIlPaBIICHUU.

JlocTiwkeHrne 3THX Iejiel MmporpaMMbl 1m0 ()U3UMKE Ha YPOBHE OCHOBHOTO
o01ero oOpazoBaHus 00ECIIEUNBACTCS PEIICHUEM CIIETYIONINX 3a/1ay:

NpuOOpEeTeHNEe 3HAHWA O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHHI OINUCHIBATh U OOBSACHATH (PU3NUCCKUE SBICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHH;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHIMMX pacyeTHBIX 3aJad ¢
UCIIOJIb30BaHUEM bu3HIecKux MOJIeTIeH, TBOPUYECKHUX u
PAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BHUTHE YMEHUI HAOIOIaTh MPUPOIHBIC SIBICHUS M BBITIOTHATH OTIBITHI,
nabopaTtopHble pabOThl W AKCHEPUMEHTANbHBIC HCCIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ nHPOpMaluer (HU3NIECKOT0o COACPKaAHUS,
BKJTFOUasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHIKCHHUSIX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O c(hepamu npodhecCHOHAIBHOM AESTEILHOCTH, CBA3aHHBIMU
¢ GuU3NKON, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAHHBIMH Ha
JOCTIKEHUAX (QU3UYECKON HAYKH.



OO611ee YnciIo YacoB, PEKOMEHAOBAHHBIX JIJISl U3y4ueHus GU3HKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Hejen0), B 8 kinacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kimacce — 102 uaca (3 yaca B HeIEI).

[Ipeanaraemplii B mporpamMme o (U3HMKe MepeyeHb JTadopaTOpHBIX PaboT U
OTIBITOB SIBJISIETCA PEKOMEHAATENILHBIM, YUUTENb JIeJIaeT BHIOOP MPH MPOBEACHUU
7a00paTOPHBIX PabOT M OMBITOB C YYETOM HWHIAUBHAYaJbHBIX OCOOECHHOCTEU
00ydJaronmxcsi, CIUCKa JKCIEPUMEHTAIBHBIX 3aJaHui, MpeIaraéMbplx B paMKax
OCHOBHOT'0 TOCYJIApPCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COJEPXAHUME OBYUYEHUA

7 KUIIACC
Du3uKa 1 €€ poJib B O3HAHUM OKPYKAKOUIEr0 MUPA.

®uszuka — Hayka o mnpupoze. fABineHus npuponbl. OU3NYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BeIUMYMHBL. M3MmepeHne (Qu3nyeckux BelIWYuH. DPU3HUECKHUe
npubopsl. [TorpemHocTh M3MepeHnit MexmyHapoHast CUCTEMa UHUII.

Kax ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd HM3y4alOT MPHUPOAY.
EcTecTBeHHOHAyUHBI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKAa HAYyYHOIO
BOIIPOCA, BBIJIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaemoro siBieHus. Onucanue PuU3NUeCcKUx SBJICHUHN C TOMOIIbIO MOJIEEeH

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SBJICHUS.
2. @usnueckue NpubOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OnpeneneHue EHBI IEJICHUS MIKaIbl U3MEPUTEIHLHOTO TTprbdopa.

2. M3mMepeHue pacCTOSIHUN.

3. U3mepenune o0bEMa )KUAKOCTH U TBEPJOTrO Tea.

4. OnpeneneHue pa3MepoB MasbIX TEN.

5. M3mepeHue Ttemmeparypbl IPU MNOMOIIM KUJIKOCTHOTO TEPMOMETpa HU

JNaTYUKa TEMIIEPaTypBbl.
6. IlpoBeneHue uccleNOBaHUs MO MPOBEPKE THMOTE3bI: JAJTBHOCTH IMOJIETA
mapuka, MylmeHHOr0 FOpPU30HTAIBLHO, TeM O0OJIbllle, YeM OOJIbIlIE BHICOTA
IyCKa.
IlepBoHaYa/IbHbIC CBEICHUA O CTPOCHUM BelIECTBA.

CtpoeHue BemiecTBa: aToMbl M MOJIEKYJbI, HMX pa3Mmepbl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBixkenne dacTtul, BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMmreparypoii. bpoyHoBckoe nBmxkeHue, auddys3us. BzaummoneicTBrue yacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEUIECTBA: CTPOEHUE Ta30B, KUIKOCTEH U TBEPJIBIX
(kpucTamim4eckux) Tel. B3auMocBsi3b MEXy CBOMCTBAMH BEHIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHHUS.

2. HabGmonenue nuddysuu.



3. HaGmionenue ~ siBmeHui,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKMBAHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka pauameTpa aroMa METOAOM PsOB  (C  HCIIOJIB30BAaHUEM

dboTorpaduii).

2. OnbITHI O HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnBITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.

JBukeHue U B3anMo/ieiicTBHe TeJl.
Mexannueckoe ABWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpellHsisi CKOpPOCTh IPU HEPABHOMEPHOM ABWKEHHH. Pacuer myTtu u
BPEMEHM JIBUKECHUS.
SBnenue wHepHuu. 3aKOH WHEpUMHU. B3anMmoneicTBue Ten Kak NpUYMHA
U3MEHEHUS CKOpPOCTH [BWXKEHMS Tell. Macca Kak Mepa HMHEpPTHOCTH Telna.
[InotHOCTH BemiecTBa. CBsi3b IUJIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHUILIC
o0beMa BelecTBa.
Cuita Kak xapakTepucThkKa B3auMoAeucTBHs Tesl. Cuila ynpyrocTd M 3aKOH
I'yka. U3mepenne cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U CUia
TsoxecTu. Cuiia TsKecTu Ha Ipyrux mianerax. Bec tena. Hesecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX O OJHOW mpsiMoi. PaBHonelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOA. TpeHre B NPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HalnrogeHne MexaHM4eCKOro IBHKEHHUS TeJa.
2. HM3mepenue CKOpOoCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaGmtonenue siBneHus nHEPIUU.
4. HaOmroneHue u3MeHEHUs1 CKOPOCTH MPU B3aUMOJICHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEIL.
6. CnokeHue CuJl, HaIIPaBJICHHBIX 11O OJJTHOM ITPSMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PAaBHOMEPHOTO JBMKEHHUS (IIapuKa B KHJIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa 10
HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHue mIOTHOCTU TBEPIOTO TENA.

4. OmbITHI, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTh pacTshKeHHUs (aedopmanun)
MPY>KUHBI OT MIPUII0KEHHOMN CHIIHI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa CONPUKACAIOIINXCS IOBEPXHOCTEH.

JlaBieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.



Hanenue. CriocoObl yMEHBIIICHUSI ¥ YBETTUYCHUS NlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT oObema, TemmepaTypsl. llepenaua naBneHus
TBEPABIMU TEJNAMH, XUAKOCTIMH M razamu. 3akoH [lackans. IIneBmarnueckue
MalIuHbBL. 3aBUCUMOCTh JABJCHUS JKUIKOCTH OT TIyOwWHBI. [ umapocraTudeckuid
napanokc. Coobmmaronuecs: cocyapl. [ napaBInyeckue MexaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3aAymHON oOonouku 3emuu. OmnbiT Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOI0 AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha IOTPYKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPBI.

[Iepenava naBiieHUs )KUIAKOCTBIO U Ta30M.

Coobmaromuecs Cocybl.

['mppaBnuueckui npecc.

[IposiBnenue necTBust aTMochEepHOTo JaBJICHMUS.

3aBUCUMOCTh BBITAJIKABAIOIICH CHIIBI OT 00BEMa TOTPYKEHHOW YacTh
TeJIa U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAOUIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.
YcioBue miaBaHusl TeN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOUIEHHUSI TUIIOTHOCTEN TEJIA U )KUJKOCTH.

Jlabopamopnvie padoomot u onvimol.

1. HccnemoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMaA MOTPYKEHHOM B
XKUJKOCTh YaCTH TEJA.

2. OmpeneneHue  BBITAJKUBAIOIIECW  CHUJIbI, JEHUCTBYIOIIEH Ha  TEJo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAIOLIEN CHIIBL, JEUCTBYIOIEN HA TEJIO
B KUJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJI0 B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JIA U OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U
onpeelIeHUe €€ TPy30M0AbEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPru.

Mexanuueckas padora. MOIIHOCTb.

[IpocThie MexaHU3MBL: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecust pbiyara. [IlpumeHeHue TmpaBuia paBHOBECHS phluara K OJIOKY.

A e



«3onotoe mpaBuiio» MexaHuku. Koadduuuent monesHoro aeWctBus (nanee —
KIIJT) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass oHeprus. KunHernueckas W TOTEHUHAIbHAS DHEPTHS.
[IpeBpalieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYyroil. 3aKOH COXpaHEHUs
DHEPIrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeEIa

110 TOPU30HTAILHON IIOBEPXHOCTH.
2. HccnenoBaHue ycaoBUN PaBHOBECHS phlUara.
3. UMsmepenue KII/] HaKTOHHOM TJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUU.
8 KUIACC

TenJioBbie IBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOU TEOPUM CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogenu TBEPAOrO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIllECTBA.
Kpucrannuueckue n amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HAa OCHOBE TMOJIOKEHUUM MOJIEKYJIAPHO-KMHETUYECKON TEOPHH.
CmaumnBaHKe U KalWUISIPHBIE SIBJIEHUS. TerioBoe paclliupeHnue U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl W3MEHEHHs] BHYTPEHHEW SHEPIruu:
Terionepeaada 51 COBEpLICHNE paboTHI. Bunpr TeIUTIoNepeaadm:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3JIyUYCHHUE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIECTBA. TeMIoo0MeH U
TEMJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpPACBAHHE KPUCTAUIMYECKMX BEUIECTB. YJElIbHAas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTypbl KHIIEHHS OT aTMochepHOTo
JABJICHUSL.

BrnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHAS TEIJI0Ta CTOPAHUs.

[Tpuntuner pabotel TemmoBeix aurareneir KIIJ[ TemmoBoro aBurarens.
TerutoBble IBUTaTENIN U 3alIUTa OKPYKAOLIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOIECCAX.

Jemoncmpayuu.

1. HaOmonenne OpOyHOBCKOTO IBHIKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmnronenue siBieHn cMauyuBaHUS U KaWUISIPHBIX SIBIICHUM.
Habntonenue TenioBoro paciuimpeHus Ted.

N3MeHenune naBieHus ra3za Mpu U3MEHEHUU 00bEMA U HArpEBaHUU WIIU
OXJIAKJICHUU.

[IpaBuna uaMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayn.

OxJtaxkaeHue npyu COBEpUIEHUU paOOThI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CUJIAMH.
CpaBHEeHHUE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habnronenue kumneHusl.

Habnronenue nocTostHCTBa TeMIIEpaTyphl IIPH TIJIaBJICHUH.
Mojenu TennoBbIX JIBUTATENEH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYIKEHHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WM caxapa.
OnpITel MO HAOMIOEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IITPUILIA.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJIEHUA BO3JAyXa OT €ro
00BbEMa 1 HarpeBaHUs W OXJIAXKICHUS.

[TpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIIEpaTyphl.

HaGntonenne wu3MeHeHUsT BHYTpPEHHEH OJHEpruM Tella B pe3ysbTare
TerIonepeaur U padoThl BHEITHUX CHJL.

UccnenoBanue siBiIeHUs TEMIOOOMEHA MPU CMEIIMBAHUU XOJOJHON H
ropsiueu BOJBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  IpHU
TEMI000MEHE C HArPEThIM METAITTUYECKUM ITUITUHAPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OmnpeneneHrne OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa.

Omnpenenenre yaeapHON TEIUIOTHI IUIABJIECHUS JbJA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tenl. J[Ba poja dJIEKTpUUECKHX 3apsaoB. B3aumopeincreue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSAJI0OB U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpssk€HHOCTh aiekTpudeckoro mnoiist. IlpuHuumn
CYNEpIIO3UIINH PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAaHEHUA
3JIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKAa.
MCTOYHUKM TMOCTOSHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckass nenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKCHUE.
ComnpoTuBiieHHE NPOBOJHMKA. Y IETBHOE COINPOTUBJIEHHE BEHIECTBA. 3akoH Oma
o ydactka nend. [locnegoBarenbHOE W mapajlieNibHOE — COCIMHEHHE
IIPOBOJIHUKOB.

Pabora u MoOIIHOCTH JJIeKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETTH U MTOTPEOUTENH IEKTpUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHbIE ~ MarHuThl.  B3aumMoAeWCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruutHoe nosne. MarHuTHoe 1oje 3eMIJIM U €ro 3Ha4eHue JJIs )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOT'O TOJISl HA IPOBOAHUK C TOKOM.
DJIeKTPOJIBUTaTeNIb IOCTOSSHHOTO TOKa. lcronb3oBaHuE 3JEKTpOJBUraTelic B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHUTHOM MHAYKUuM. [IpaBuiio Jlenna.
DIIEKTPOreHepaTop. CnocoOb1 MOJTy4YECHUS AIEKTPUIECKOU SHEPTHUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.
JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3apSIKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE JJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsJIOB.
[IpoBOHUKY M TUSIIEKTPUKH.
MoienupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M CcTOYHUKH TTOCTOSHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUECKOro HAPSKEHUS BOJIBTMETPOM.
. Peoctar u marasuH COIpPOTUBIICHUN.
. BzanmoencTBrue NoCTOSHHBIX MarHuTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrEe MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje TokKa. DJIEKTPOMArHHuT.

JlelicTBHE MAarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEIb MTOCTOSSHHOIO TOKA.

HccnenoBanue sBi€HUS 3JIEKTPOMATrHUTHONW UHAYKIIMH.

OmnebiTel @apanes.

3aBUCUMOCTh HAIPaBJIICHUA WHAYKIHUOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

AR

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOJMIONECHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnegoBanne neMCTBUS DJIEKTPUYECKOrO TOJISI HA MPOBOAHUKU U
TTIADJIEKTPUKHU.

Co6opka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH TOCTOSITHHOTO TOKA.
N3mepenune u peryampoBaHue CHIIbI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTHUBIICHUA MPOBOJAHUKA OT €ro JUIMHBI, IUIOMAJAN MONEPEYHOIrO
CEUYCHHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKECHUA HANPSHKCHUHW TMPU TOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia [ CUJbl TOKAa MPH MAPAILICIBHOM COCIUHEHHU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3UCTop.
OnpeneneHne MOIIMHOCTH  3JEKTPUYECKOTO TOKa, BBIJICISIEMONM Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 JAMIOYKYy, OT
HaIIpSDKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS TTIOCTOSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne nercTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJEHCTBUS
KATYIIKM C TOKOM M MarHata OT CHJIbl TOKA W HAlpaBJi€HUsS TOKa B
KaTyIIIKeE.

18. I3yueHue AeUCTBUS MArHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.

19. KoHcTpyupoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KII/] anekTpoaBUraTeibHON yCTAaHOBKH.

21. OnBITBI TIO0  MCCJIEAOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOMW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HANPABICHUS HWHIYKIIMOHHOIO

TOKa.
9 KJIACC

MexaHu4ecKkue siBJICHHUS.

Mexannueckoe JABWKeHHE. MarepuanbpHas Touka. Cucrema oTcuéTa.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO0 JBHWKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBwxeHne. HepaBHoMepHOe npsiMonnHENHOE ABMKEHUE. CpellHsIsl 1 MTHOBEHHAs
CKOpOCTB T€Ja IPU HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMOiIMHEWHOe [BHkeHHe. (CBoOomHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE ABMkeHHE MO OKpyxHOcTU. Ilepuoa u yvacrora oOparieHus.
JluneriHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTENIBHOE YCKOPEHUE.

Ilepssii 3ax0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IprHIMI Cynepno3uLInA CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHHUSI CKOJIbKEHHUS, CUla
TPEHUS TIOKOSI, IPYTUE BUbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOIrO
nageHus. J[Bwxenne mianer Bokpyr Comnna. [lepBas kocmumyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue marepuanbHON TOUKH. AOCONOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpallleHusl. MoMeHT cuibl. LIeHTp TsixecTH.

Nmnynec tena. M3menenne nmnyisibea. Mnynbe cwiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PeakTuBHOE NBUKEHHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWI TSKECTH, YNPYTOCTH,
TpeHus. CBA3b SHEpruu u padotel. IloTeHnmanbHast Y3HEPTUs TeNa, MOAHATOrO Hal
MOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEPTUs CxKaTOM NpykuHbl. Knunernueckas
sHeprus. Teopema O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
JHEPI'uu.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMUYECKOTO JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEll

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

CpaBHeHue myTed M TPACKTOPUM JBHKEHHUS OJIHOTO W TOrO JKE€ Teja
OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

N3MepeHne ckopOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBU>KECHUSL.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habnroienne ABMKEHUS TeNa Mo OKPY>KHOCTH.

HabntoieHne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBWKCHUHU
OTHOCUTEJIBLHO KaOMHETa (PU3HKHU.

3aBUCUMOCTbh YCKOpPEHHUS Tela OT MAcChl Te€Ja W JACUCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEJL.

N3MeHeHne Beca Temna Mpu yCKOPEHHOM JBHKEHUH.

[lepemaua uMIynbca npy B3anMOJEUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPHU B3AUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBHUH.

CoxpaHeHHe UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTUU MTPU CBOOOJHOM IA/IEHUH.
CoxpaHeHHe MEXaHUUYECKOW SHEPTUHU NIPU JBUKEHUU Tena Mo ACHCTBUEM
IPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoHcTpyrpoBanue TpakTa I pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBYDKEHUS TIAPUKA WIHA TETIEKKH.

OnpeneneHue cpeaHEl CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHMKCHHS
IIapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

OmpeneneHre yCKOPEHHUS Telda TPH PAaBHOYCKOPSCHHOM JIBMDKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanune 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PABHOYCKOPECHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruUIMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBIDKCHHH 03
HAYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJMHAKOBEI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue ko3P huirieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenrue pabOTHl CUJIBI  YNIPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.
11. I3yueHue 3akoHa COXpAHEHUS YIHEPTUU.
Mexanuveckue KoJieO0aHNs U BOJHBI.

KonebarenbHoe neumkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIUTya. MatemaTuueckuil U NpyKUHHbIM MasTHUKH. [IpeBpamieHue
SHEPIruu MpH KoJaeOaTeIbHOM JABUKECHHUH.

3aryxawmnme  kKojeOaHus.  BbIHyk7aeHHble — KoJjieOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonbHbie W
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnueckue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKoCTh 3ByKa W BbIcOTa ToHa. OTpaxkeHue 3BykKa. MHpa3ByK u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenne kosje0aHuii Tel IOJ AECHCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmoienne BeIHYKIEHHBIX KOJIEOaHUI 1 pEe30HAHCA.
Pacnpoctpanenne npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
./Iaﬁopamopuble pabomul u onvimol.
1. OmpeneneHue 4YacTOThl M MepHOJia KoJeOaHWM MaTeMaTU4eCKOro
MasTHUKA.

2. OmpeneneHue 4acTOThl U EPHOJIa KOJIeOaHUM MPY>KMHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPHOJIa KOJeOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHbI HUTH.

4. HWccnenoBaHue 3aBUCUMOCTH MEpUoAa KoJIeOaHUM MPYKMHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. [IpoBepka He3aBUCHUMOCTH IepHO/ia KOJIeOaHUM rpy3a, MOABEIIEHHOTO K
HUTHU, OT MacChl Tpy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh TIEpHOJa  KoJeOaHUi
NPYKUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHUHBI.
7. VI3aMepeHue yckopeHus cBOOOJIHOIO MaJICHUS.
JJIeKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  JJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJeKTpoMarHuTHbIX BOJH. lllkana siexkTpoMarHuUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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DneKTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3ydyeHue CBONCTB A3JEKTPOMArHUTHBIX BOJIH C IMOMOIIBIO MOOHIBLHOIO

TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas MOJEJb CBeETa. HUctounuku CBeTA. [IpssmonHeitHOe
pacnpocTtpaHeHue ceera. 3atMenus ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH npenomieHus cBera. [lomHoe BHYTpeHHee
OTpaKeHHE cBeTa. lchnoiap30BaHME TIOJIHOTO BHYTPEHHErOo OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonx nyweit B nuH3e. OnrTuyeckas cucreMa (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucrteMa. biIm3opykocTh U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HptoroHa. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpssmMomnrHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tomyuyenue n300pakeHui B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO.

Xox mydeil B coOOMparomieil JInH3e.

XO0J Iy4yel B pacCEeuBaIOIIEH JINH3E.

[Tonydenue nzo0pakeHU ¢ TOMOIIIBIO JIUH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Mopaens ri1asa.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [Tonmy4yenue 6emoro cBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaXE€HUsI CBETOBOTO Jyda OT yIJia
naJIeHuUs.

2. V3ydeHne xapakTEPUCTUK U300PAKECHUS MPEMETA B TUIOCKOM 3€pKaie.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrJia
NaJCHUS Ha TPAHULIE «BO3LYX—CTEKIIO».
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4. Tlomydenue n3o0paxeHHI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PaCCTOSHUSI M ONTUYECKON CHIIbI coOMparolien
JIUH3BI.

6. OmBITHI O Pa3JI0KEHUIO OEIIOTO CBETA B CIIEKTD.

OnBITEl MO BOCTIPUATHIO 1[BETA MPEIMETOB MPU MX HAOIIOEHUU UYepes
[[BETOBbIE (DUIIBTPHI.
KBanToBbI€ sIBJICHMS.

Omneitel Pe3epdopna u mianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHeYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoxaenb artomHoro snpa. M3oronbsl. PannoakTuBHBIE
npeBpainienus. [lepros monypacmaaa aTOMHBIX SEP.

SAnepHbie peakiuu. 3aKOHBI COXpPAHEHHUs 3apsJOBOIO U MAacCOBOTO YHUCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3p Macchl W SHepruu. Peaknuu cuHTe3a U
nenenus saaep. crounuku sneprun CosHIa U 3BE3I.

Anepnas sHepreruka. JeWCTBHUS paguOaKTUBHBIX W3JIyYEHUW Ha >KUBBIE
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3JIy4EHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Boaopoja.

4. HaOmoneHue TpekoB B kamepe Buibcona.

5. Paborta cuéTurka MOHU3HPYIOIINX U3TYyUYECHUM.

6. Perucrtpanus u3nydeHHs IPUPOJIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGnroneHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3JTYUYEHUS.

2. WccnenoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nytH (1o ¢otorpadusim).

3. U3mepenue paanoakTuBHOTO (PoOHA.

IHoBTOPUTEIBLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOMINI MOAYJb MPEIHA3HAYEH ISl CUCTeMAaTU3aluu
U 0000IIeHUs  MPEIMETHOTO  COAECpXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE /I TIOJTOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIKX 3TOT yU4E€OHBIN MpeaMerT.

[Ipu u3ydyeHUU JAHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METAnpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOyudeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBIICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBICHATH (PU3MyecKue
SBJICHUS, TPHUMEHSS TOJyYEeHHbIE 3HAHHWA, pelaTh 3aJayd, B TOM YHCIIE
KauyeCTBECHHBIE U DKCIIEPUMEHTAIbHBIC.

[IpuHUIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jesa peain3yercs
32 C4€T TOro, 4YTO OOYyYarOIIMECs BBIMOITHSIIOT 3aJaHus, B KOTOPHIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh W HAyYHO OOBSICHSITH
bu3nUecKue SIBICHUS B OKPYIKAIOIICH MPUPO/IC U TTIOBCETHEBHOM JKU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI HCCIEAOBAHUS (PU3HMUECKUX SBICHUH, B TOM
YHUCIIE JJIS1 IPOBEPKH TUTIOTE3 U TOTYYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HayYHbIE OCHOBBI Han0OJiee BaXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HAIPUMeEp, MPAKTHICCKOTO HUCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPTUH Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
IHEPTHUH.

Kaxnmas w3 TeM JaHHOTO MOJYJS BKJIIOYACT OAKCIEPUMEHTAIBHOE
uccienoBanue o0o0IIaonero xapakrepa. Moayib 3aBepuiaeTcsi MpPOBEICHUEM
JMAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenune ¢u3uku Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX

pEe3yJIbTATOB.

B pesynbTare uzydyenus Gu3MKku Ha ypOBHE OCHOBHOT'O OOIIIETO 00pa3oBaHUs

y oOyuaromerocsi 0yayT cOpMHUpPOBaHbI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B

YacTH:

1) MaTpMoOTHYECKOr0 BOCIIUTAHUSA:

e - [IPOSIBJICHUE UHTEpECAa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUNCKOMN
(bu3HYECKON HayKH;

e - [IEHHOCTHOE OTHOUICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

e 2) rpa:kIaHCKOT0 U TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e - TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCYKJIEHUH OOIIIECTBEHHO 3HAUMMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUI
bu3uKy;

* - OCO3HAaHHWE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JIEATEIBHOCTH
YUYE€HOTO;

e 3)3CTEeTU4eCKOro BOCIIMTAHMSA:

e - BOCHPHUATHE 3CTETHUYECKUX KAYECTB (PU3NYECKON HAyKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

* 4) NEHHOCTH HAYYHOI'O IIO3HAHMSA:

e - OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
II03HAHKUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BAXKHEUILIEH COCTaBIIAIOLICH
KYJbTYPBL;

e - pa3BUTHE HAy4YHOM J0OOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
NeSITENIbHOCTH;

e 5) (¢opvupoBaHusI KYJbBTYpPbl 3[A0pPOBbS H  3MOLHOHAJBLHOIO
0J1aromoJry4ms:

e - OCO3HaHUE [IEHHOCTH Oe30macHOro oOpa3a JKW3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TNPAaBWJI OE30MacHOTO TOBEICHHUS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00O0pY/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMHpPOBAaHHOCTh HaBbIKa pedieKCHH, MPU3HAHKWE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBEKa;

e 6) TPYA0BOr0 BOCTIUTAHUSA:

e - AaKTMBHOE YYacTHM€ B pEHICHUH NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alud, ToOpoja, Kpas) TEXHOJOTUYECKON U



COITMAJILHON HAIpaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - UHTEpEC K MPAKTUYECKOMY M3YUCHHIO PO ecchil, CBI3aHHBIX C PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS

e - OpHCHTAIMSA HAa NMPUMCHEHHE (PU3MUCCKUX 3HAHUHK JUIS PEIICHHUS 3a1ad B
o0JlacTH OKpYy’Karolled Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM M MyTed uX

pELICHUS;

e 8) amanTanum K M3MEHSIIOIIUMCH YCJOBHSM COLMAJIBHON W NPHUPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aWMOJCUCTBUU TIPU BBIMOJHEHUU MCCIIEAOBAaHUN U
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYyTUX;

- TIIOBBIICHWE YPOBHS CBOEW KOMIIETEHTHOCTHM 4Ye€pe3 NPAKTHYECKYIO
NEATENIbHOCTD;

e - NOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYIUPOBAThH
UJICH, TIOHATHS, TUTIOTE3hI O (PU3UUECCKUX 0OBEKTAX U SBICHUSIX;

e - OCO3HaHHE JePHUIIUTOB COOCTBCHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAaHUE CBOCTO PAa3BUTHSI B MPUOOPETCHUU HOBBIX (DHIUICCKUX
3HAHUI;

e - CTpEMJICHHE aHAJM3UPOBATH U BBHISIBIIATH B3aUMOCBSI3H MIPUPOIBI, 0OIIECTBA U
HPKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBUM C Y4YETOM BIMSHUS HAa OKPYKAIOIIYIO CpELy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs TporpaMMmbl M0 (U3WKE HAa YpPOBHE OCHOBHOTO
oO1ero odpa3zoBanus y oOyyvarorierocs OyayT chopMHUpOBaHb MeTANpPeAMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCaJIbHbIe  Yy4eOHbIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCaJIbHBIC yUdeOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

Bba3oBble Jiorunyeckue AeiicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB
(s1BEHMIN);



yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS IS
000011IeHNs U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B pacCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCSA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH  ITPUYMHHO-CJICICTBEHHBIE CBSI3M NPU HM3YyUYEHUU (PUIUUECKUX
SIBIICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOH30BAHUEM JIEAYKTHBHBIX
¥ WHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIJIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKHUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 pemieHus ydeOHOW Qu3mueckon
3ajau (CpaBHEHUE HECKOJIbKUX BapHaHTOB pEIlEeHUs, BHIOOpP Haumbosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIPHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarTebCKue 1eCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCICAOBAHUE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHHMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS UITH KCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO pe3ybTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIee pa3BHUTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHATh Pa3jIMyYHbIE METOMAbl, MHCTPYMEHTHI U 3aIIPOCHI IIPU IOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C Y4YETOM MPEJIOKEHHON ydeOHOH
bu3nyecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMyYHbIX BUIOB U (JOPM IpEICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMAJIbHYH (OpMYy IMpECTaBICHUS
uH(poOpMalMl W WUIIOCTPUPOBATh pELIaeMble 3aJayd  HECIOKHBIMU
CXeMaMH, IMarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMMyHUKATHBHBbIE YHHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHE 3a/Jadd W TOJJICp KaHHe
0JIaroKeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXXJICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauajora, OOHapyKUBATh Pa3IMIUE M CXOJACTBO ITO3HIIHH;



BBIPAXKAaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABIATh PE3YIbTaThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, TPOCKTA);

MMOHMMAaThb W  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUIYyAIbHOW palboThl TMpPU PEIICHUH KOHKPETHOW (u3mdeckoi
poOJIeMBI;

MPUHUMAThH 1IEJIM COBMECTHOM AESATEIIbHOCTH, OPTaHU30BBIBATH JIEUCTBUS
no €€ JOCTI)KEHHMIO: pPaclpelesTh pPOJju, OOCYXJIaTh MpoLecCchl U
pe3yIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAINPABJICHUIO W KOOPIUHHUPYS CBOM JACHCTBHUS C JAPYTrUMHU
YJIEHAMU KOMAaH/IbI;

OIICHMBAaTh KAa4ECTBO CBOEro BKJIaJa B OOIIMUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENbHO CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBHSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:

BBISBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YUYCOHBIX CHUTYyaIUSAX, TPEOYIOIMNX
TUTSI periieHusT (GU3UICCKUX 3HAHUM;

OPHUCHTHUPOBAThCA B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  pEHICHUHN
(MHIUBHUAyaJIbHOE, TPHUHATHE PEIICHUS B TPYIINE, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSTEIIEHO COCTAaBJIATh aJITOPUTM PEIICHHS (GU3UICCKOMN 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh IIPeIjIaraéMble BAPUAHTHI PEIICHUM;
JieNiaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAIlMU U MpeAJiarath 1iaH e€ U3MCHEHUS;
OOBSICHATh  MPUYUHBI  JTOCTMXKEHUSI  (HEOCTUKEHHUS) PE3YyJbTAaTOB
NeSITeTLHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTh (B TOM YHCII€ B XOJ BBITOJHEHHUS
(GU3UYECKOT0  HCCIIEIOBAaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIINX TPYAHOCTEW;

OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUIM;

CTaBUTH ce0sd Ha MECTO JIPYroro YeJOBeKa B XOJ€ Cropa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYroro;
MpU3HAaBaTh CBOE MPABO Ha OMIMOKY MpHU pelieHun GU3NYECKUX 3a]a4 Uiu
B YTBEPKIEHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroro.



HPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 Kjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HAOII0IeHNE, HKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYIOIIAsA
cwina,  ngedopmanus  (ynopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbI,;

paznuyath siBneHus (Auddy3us, TEII0BOE IBMKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEpPHOE  JBWIXKEHUE, HHEpLUs,
B3aUMOJICCTBUE TEJI, PABHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHOM OCBHIO
BpallleHUsI, TMepeaada MAaBieHUs TBEPABIMH TEJNaMU, XUIKOCTIMU U
razam, arMocdepHoe JaBlieHHWe, IUIaBaHWE TeJ, MPEBpaIICHUSI
MEXaHUYECKON PHEPruu) MO ONMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUNA B
OKpYy’KarollleM MHpE, B TOM uHucie (PU3UYECKHE SBJICHUS B MPHPOJE:
NPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
NpUPOJIE, NEUCTBUE CHUJIBlI TPEHUS B MPUPOAEC W TEXHHKE, BIHUSHUE
aTMOC(EpHOr0 J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TEJIe YeJIOBEeKa, MIPH STOM MEPEBOAUTH MPAKTUUECKYIO 33/auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OMKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIb3YS
¢bu3nyueckue BeNUYMHBI (Macca, 00BEM, IUIOTHOCTh BEILECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSIKECTH, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOUTHOCTb, IUICYO CHIIBI,
MOMEHT CWIbl, KO3(G(OUIMEHT TOJE3HOr0 JCHCTBUS MEXaHH3MOB,
KMHETHYECKass W TOTEHIMaJIbHAs JHEPTHs), MPU OMHCAHUU MPABUIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCHOJB3YEMBIX  BEIWYUH, UX
0003HaueHUA W CAWHHIBI (U3UUYECKUX BEIWYUH, HAXOAWUTH (DOPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH I'pa@UKU U3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BETUYMNH;
XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
UCIIOb3Ys MpaBUiia CJIOXKEHUs CUll (BAOJb OJIHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUiIO paBHOBecUs pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
SHEPruM, IpU HTOM JIaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHa M
3aMHUChIBATH €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATH (pU3MUECKHE SBICHHS, POIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud I[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh [IPUYHUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajadyd B 1—2 JEHCTBHSA, MCHOJB3YysS 3aKOHBl U
(dopMyIibl, cBsI3bIBAOLIUE (DU3MUECKUE BEIMYMHBL: Ha OCHOBE aHajIu3a
YCIJIOBUS 33/1a4yl 3aIMCBIBATh KPaTKOE YCIOBHUE, MOJCTABIATh (pU3MUECKHE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAWTH CIPABOYHBIE
JAaHHBIE, HEOOXOUMBIE JJI1 pEUICHUs 3a/1ad, OLIEHUBATh PEATHCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOOJEMBbl, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanoioxkenue  (TUIoTesy),  pa3idyaTh W MHTEPIPETUPOBATH
NOJIYYEHHBI pe3yJIbTaT, HAaXOJWUTh OIIMOKM B XOJE OINbITa, Je1aTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUW WIH
bu3nUecKux CBOICTB TeN: bopMyIUpOBaThH IpoBepseMbIe
IPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEMIOKEHHOTO0 000pyA0BAHMS,
3aMUChIBaTh X0/ OMbITa H (POPMYIHUPOBATH BHIBOJIBL;

BBINIOJIHATH MPSMbIE H3MEPEHMsI PACCTOSHUSA, BPEMEHM, MAcChl TeJa,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX H
nu(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYUHBI OT
JPYrol € HCIIOIB30BAHUEM IPSMBIX HM3MEPEHUN (3aBUCHUMOCTH ITyTH
PaBHOMEPHO JIBIJKYILETOoCs Tejla OT BPEMEHM JBMKEHHUS Teja, CHJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAIU COMPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBHITAIIKUBAIOIIEH CHIIBI OT 00bEMa
HNOrpyKEHHON YacTH Tejla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJNO, YCIOBUN
IUIaBaHUsl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUTAHUPOBAHUM Y4YEOHOrO MCCIEIOBaHUs, COOUpaTb YCTAHOBKY U
BBINOJIHATh M3MEPEHUs, Clenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ysbTaThl MOJIYYEHHOH 3aBUCUMOCTH (PU3MUECKMX BEJIUYMH B BUJE



MPEAJIOKEHHBIX TaONMUIl W TpaUKOB, JeNaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeIOBAHNUS;

NPOBOJNTH KOCBEHHBIE H3MEpeHHs] (PU3MYECKHX BEIMYUH (MJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejia, CUIa TPEHHS] CKOJIBKCHHS,
JABJICHUE  BO3/AyXa, BBITAJIKUBAIONIAsS  CWiIa, JICWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNo, KOAI(DQPUIMEHT TMOJE3HOTO JEUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISITH 3HAUEHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBWKHBIN M HETIOBWKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh MNPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX omnucaHus (B TOM 4YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOJAOIPOBOJAA, THUIAPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  TMpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MpPUMEpax)
NPAaKTHYECKOTO HCIONB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedueHnst 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOILIEH Cpejie;

OCYLIECTBJISATh OTOOp HCTOYHMKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOITUXCS
3HAHUM © TyTEM CPaBHEHHUS Pa3IMYHBIX HCTOYHUKOB BBIJEISATH
uH(pOpMAIMIO, KOTOpas SIBJISIETCS MPOTHBOPEYMBON WIIM MOXKET OBITh
HEJ0CTOBEPHOM;

MCTIOJB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3MUECKOro COAEpXkaHHs, CIPAaBOYHbIE MaTEepHUAbI,
pecypcebl cetu MHTepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUChbMEHHBIC M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHMKOB WMH(pOpMalnu (HU3MUECKOro COACPKAHUS, B TOM
quclie MyOJUYHO JeNaTh KPAaTKHE COOOIIEHHUS O pe3yJbTaTaxX MPOEKTOB
WIH Y4YeOHBIX HCCIEIOBaHUM, NpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



W3YYCHHBIM TOHSATUUHBIMN ammapaT Kypca (QU3HUKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALIUEN;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJIHECHHEM IUIaHA JCUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEITENILHOCTh  TPYMIMbl,  BBICTPAUBAThH
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOydenust B 8 kiiacce npemMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

WCIIOJIb30BATh MOHATHS: MAcCa U Pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSIHUS BEUIECTBA, KPUCTAIUIMYECKUE U
aMmop(¢HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/1yXa, TEMIIEparypa, BHYTPCHHSS DSHEPIUs, TEIJIOBOM JBUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKHAMN 3apsifl, SIICKTPUYECKOE IM0JIe, TPOBOJIHUKHU
Y IUBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUM TOK, MATHUTHOE TOJIE;
pazinuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CXKaTHe, Tervionepesaaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWJUISPHBIE SBJICHHUS, UCIIAPECHUE,
KOHJICHCAIlUsl, IUIaBJI€HUE, KpUCTauM3auus (OTBEpJEBAHUE), KHUIIECHUE,
TeIJIonepeaaya (TEnI0NpPOBOHOCTb, KOHBEKIIMS, H3JIy4YeHHE),
AJIEKTpU3ALUA TEJ, B3aUMOJECHUCTBHUE 3aPSAJ0B, NEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBUE MArHUTOB, JEUCTBUE
MarHMTHOTO MOJIsl HAa MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIAYKIIWS )
[0 OIHWCAHUI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUIECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpPE, B TOM 4ucjle (U3nuecKue SsBJICHUS B MPUPO/IE:
IIOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIE SBJIEHHUS B IPUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHEeTa, dJIEKTPHUIECKUE
SABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jpedd MoIOCOB, POJIb MArHUTHOTO TOJISL NJis KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYIO0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUH;

OTNUCHIBATh M3y4YEHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKkre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJAEIbHAsA TEIUIOEMKOCTh BELIECTBA, YAEJIbHAsA TEMJIOTa
IJIaBJICHUSI, yJAENbHAs TEIUIOTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAalllMHbl, OTHOCUTEJbHAsl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3aps,
CUJIa TOKa, JJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeIbHOE  CONPOTUBIEHUWE  BeIllecTBa, paboTa U MOIIHOCTh
ANIEKTPUYECKOTO TOKa), TMpU  ONHUCAHUU MPABUIBHO TPAKTOBATH
(bu3HYEeCKUil CMBICT MCIOJb3YEeMbIX BEIWYNH, 0003HAUCHUS W EIUHUIIBI
bu3MUeCKUX BEJIMYMUH, HAXOAUTHh (OPMYJbI, CBSI3BIBAIOIINE JIAHHYIO
(GUBUYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpuun
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPIO3UIIMU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa 17151 yyacTKa Ienu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATh €r0 MaTEeMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (U3HUECKUE TPOLECCHl U CBOMCTBAa Tel, B TOM 4YHCIIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JIOrM4YeCKUX
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
(bu3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3amadyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalin3a
YCJIOBUSL 3aJlauyd 3alKChiBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHHUs 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble Uisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPABHUBATH
MOJIy4YE€HHOE 3HaYeHue (HU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MNPOOJEMbl, KOTOPbIE MOXHO PEHIUTh MPU TOMOIIH
(bu3HYeCKMX METOOB, HCIOIb3YSl OMHCAHWE WCCICIOBAHUS, BBIICIATH
IIPOBEPSIEMOE  MPEIIOJNIOKEHHE, OLEHUBATh IPAaBUIBHOCTh MOPSAKA
IIPOBEJCHUS HCCIIEN0BaHUs, J€NaTh BBIBOIbI;

NPOBOJAUTH OMNBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WIHU
(bu3HYeCKX CBOMCTB TeJ (KaMWLISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HArpeBaHUs MpPHU U3IYYEHUH OT IBETa HU3IydYaroliew (morionaronei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TeMIEpaTypbl KUIAKOCTU U
mion@aaM €€ TMOBEPXHOCTH, JJIEKTPU3alMs TEI U  B3aUMOJICHCTBUE
ANEKTPUYECKUX 3apsAJ0B, B3aUMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allisi MAarHUTHBIX IOJIEMl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHWTHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBATh
pOBEpsAEMbIE MPEINOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEAJIONKEHHOTO
000py/I0BaHus, ONKCHIBATh XOJI OMBITa B (POPMYITHUPOBATH BHIBOIBL;
BBITIOJIHATh ~ MPSMBIE  W3MEPCHHS]  TEMIEPATyphl, OTHOCHUTEIHLHOMN
BIQXHOCTH BO3/yXa, CHUJbI TOKA, HAMpPSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON aOCOIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
Ipyrol C  HCHOJB30BAaHHUEM MPSAMBIX HU3MEpeHud  (3aBUCUMOCTD
CONPOTHUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOro
CEYEHHS U YACIBHOIO CONMPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
WAYIIETO 4Yepe3 MPOBOJAHMK, OT HamNpsHKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAHUE TIOCJIEJOBATENBHOIO U  MApaUIEIbHOTO  COEAMHEHUHN
MIPOBOJHUKOB): TJIAHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKeHHOMY IUIaHy, (DUKCHPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE€ TaOMUIl M TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

NPOBOANTHh KOCBEHHBIE HU3MEpPEHHUS (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys MPEIOKCHHONH WHCTPYKIMH, H
BEIYHCIIATH 3HAUCHNE BEIIMYNHEI;

coOmro1aTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YUYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETP, CUETUYHMK 3JIEKTPUUYECKON HHEPrHH, SIECKTPOOCBETHUTEIbHBIC
npuOOpPHI, HATPEBATEIbHBIC AIEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBaxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npuOoOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JBHUTaTEb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
Heneil ¢ MOocae0BaTeNbHBIM U MapayljIeIbHBIM COCTUHEHHEM DJIEMEHTOB,
pasziunyas ycioBHble 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MH(POPMALMIO O  [pPUMEPax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
KU3HU 17151 oOecrnieueHns 0e30MacHOCTU Mpu oOpalieHnuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 IOBEJCHUS B OKPYIKAIOLIEH CPELE;

OCYIIECTBIIATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
HNHTepHeTe, Ha OCHOBE WMEKIOUIMXCA 3HAHUM U NOYTEM CpPaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH  HMH(POpPMALUIO, KOTOpas
ABIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHINOJIHEHUN Y4YEOHBIX 3a/laHUi HAayYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MYECKOro CcoAepXkaHMs, CIPAaBOYHbIE MaTepUalbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE U KpAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HYECKOTO
COJIEp)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IIPOEKTHOM WJIM UCCIENOBATEIBCKON NEATENBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBbIM NOHATHIHBIA anmapar Kypca (QU3HKH,
CONPOBOXK/ATh BBICTYIUICHUE PE3EHTALUENH;

IOPU BBINOJHEHUH YYEOHBIX MPOEKTOB U HUCCIEIOBAaHUM (PU3NUECKUX
IIPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33J]a4aMU, CJIEIUTh 3a BBIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aMOJCICTBUE,
IPOSIBIISS TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K xoH1y oOyudenus B 9 kJiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOIb30BaTh TOHSTHUS: CUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPAeKTOPUsI, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHHS, Jehopmarius
(ympyrasi, MjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTbh M MEPErpy3Kd, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U NallbHO30PKOCTh,
CIIEKTPhI UCITyCKAHUS W TOTJIONIEHUs, anb(da, OeTa- U raMma-u3ydeHus,
W30TOIIbI, SiFIEpHAsl SHEPTETHKA;

pa3inyarh SIBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEITHOE
JBUKEHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JABUKEHUE MO OKPY’KHOCTH, B3aMMOJICHCTBUE



TeJ, pEaKTUBHOE JIBWXKEHHE, KOJeOaTeNbHOE JBIKCHHUE (3aTyXarollue W
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJTHOBOE JBHKEHUE, OTPAXKEHUE
3ByKa, MNPAMOJIMHEWHOE PaCHpOCTPAHEHUE, OTPAXKECHHUE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUue OeIoro cBeTa B
CIICKTP MW CJIOXEHHE CHEKTPaJbHBIX IIBETOB, JUCHEPCHUS CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEHUS) 10 ONMUCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSIBICHHE W3YYEHHBIX (U3WYECKUX SBICHUUA B
OKpy’kKaromeM Mupe (B TOM YHCIIEe (PU3HYECKHUE SIBICHUS B IPHUPOJIE:
MIPUJIMBBI U OTJIMBBI, IBUKEHHE TUIAaHET COJTHEYHOW CUCTEMBI, PEAKTUBHOE
JIBWKEHHUE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTHYCCKHE SBJICHHUS B IPUPOJIEC, OMOJIOTHYECKOE JCHCTBHE BHUIUMOTO,
yIbTPadOIECTOBOTO W PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBCHHBIM
paauoaKTUBHBIM (POH, KOCMHUYECKHE Jy4H, PaJUOAKTUBHOE W3ITyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHU;

OTNUCHIBATh M3y4YEHHBIEC CBOMCTBA Tel M (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uyeckre BeNUYMHBI (CPEAHSE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHUS, CHUJIa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHUS, BEC TeJla, HUMIIYJIbC Teja, HUMITYJIbC CHIIbI,
MeXaHuueckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS DJHEPrusi Tela,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHAA JYHEPrUs CHKATOU
MPYXUHBI, KUHETUYECKAs] DJHEPIrus, IIOJHAs1 MEXaHWYECKas DSHEPIHs,
MepUOJ M YacToTa KojieOaHWuM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeb MPEJIOMJICHUS CPEbl), MPU OMUCAHUU
NPaBWIbHO TPaKTOBaTh (U3UYECKUI CMBICI HCIOJIb3YEMbIX BEJIUYHUH,
0003HaUCHNA W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUYMHAMU,
CTPOUTH TpaUKK U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITMYHH;
XapaKTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U TMPOIIECCHI,
WCIIOJIb3YSl 3aKOH COXPAHEHMSI DHEPruU, 3aKOH BCEMHUPHOIO TATOTCHHS,
MPUHLMUIT CYNEPHNO3UIMUA CWJI, TMPUHUWIN OTHOCUTENIbHOCTH [ 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
MPETOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHUCE



OpU SJEPHBIX PEAKIUSIX, IPU 3TOM JaBaTh CIOBECHYI (POPMYIHUPOBKY
3aKOHA U 3aIlUCBHIBATh €70 MATEMATUUYECKOE BHIPAKEHHE;

OOBSICHATh (U3MYECKHE TPOIECChl W CBOMCTBA Tel, B TOM YHUCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB € OMOpoil Ha 2-3 M3y4YEHHBIX CBOMCTBAa (DPU3MYECKUX SIBICHHU,
GU3NYIECKUX 3aKOHOB MIJIH 3aKOHOMEPHOCTEH;

pemiath pacyéTHele 3ajaud  (omMparolmuecs Ha cucteMy U3 23
ypaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 33Jaud 3alUChIBATh KPaTKOE
yCIIOBHE, BBISBIATH HEAOCTAIONIME WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI B (POPMYJIBI, HEOOXOAMMBIE JJISl PEIICHUS, TPOBOIUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHU3UUIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEMBbl, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(¢U3MUECKUX METOJOB, HCIIOJIb3YSl ONMUCAHWE HCCIEIOBAHUSA, BBIACIATH
IpoBEpsieMOe TPEINONOKEHNE, OICHUBATh MPABWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEAOBAHMSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIBITOB;

OPOBOJUTH OIBITHI 1O HAOMIONEHUIO (U3MYECKUX SBICHUN WU
bu3nUecKux CBOMCTB Ten (M3yueHHue BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUS HHEPTUH, 3aBUCHUMOCTh TMEpHoAa KOJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSIMOJIMHEHHOE PACIIPOCTPAaHEHHUE CBETA,
pas3noxeHue 0enoro cBeTa B CIEKTpP, U3yYCHHE CBOMCTB M300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
AuH3e, HAOMIOJEHUE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY H3 HM30BITOUHOrO Habopa
o0Opy/s0BaHus, ONUCBHIBATH XOJ  ONbITA U €ro  pe3yJsbTarThl,
(GbopMyIHpOBaTH BHIBOIBI;

POBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
cCpeqHee 3HA4YCHHE H3MEPsIeMONM BETUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a U3MEPEeHHS
(M3MepUTeNbHOTO Mprbdopa);

NPOBOJNUTh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHUH C
UCTIOJb30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM J[BWKEHUM 0€3 HayalbHON CKOPOCTH, NEpUoja
KoJIe0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIiia OTpaXEHHUsl CBETa OT yrja MaJeHHus W yIiia MpeJoMJICHUS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3uYecKUX BEIWYUH B BUJIE TaOMuIl U rpadUKoOB, Ji€JaTh BBIBOJBI IO
pe3ynbTaTaMm HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEmHsIs
CKOPOCTb M YCKOpPEHHME Tella TMpU PABHOYCKOPEHHOM JIBHKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHs, XECTKOCTh MPYKHHBI, KOIPPHUIIHEHT
TPEHUS CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,
onTHYecKass Ccuia coOuparomieil  JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAaHUPOBATh HM3MEPEHUs, COOMpATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPCHUS, CIICTys MPEIOKECHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHU;

coOJ01aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DHU3UYCCKUX MOJIETCH:
MaTepHabHasl TOYKa, aOCONIOTHO TBEPIOE TENO, TOUYCYHBIA HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJIeJh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/APA;

XapaKTepU30BaTh TPHHIUIBI  JEHCTBUS H3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX ONMUCaHus (B TOM 4YHCIE:
CIIUJIOMETP, NaTYMKUA TIOJIOKCHHS, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepucKor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHONB3YyS 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOIUMbIC  (PUIHUECKHUE
3aKOHOMEPHOCTH;

UCIIOJI30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUUYCCKUX
YCTPONCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB
OpU pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbl IS
NOCTPOEHUS NU300PAKEHUI B IJIOCKOM 3€pKajie U cCOOMparouei JIMH3E;
NPUBOAUTH  NPUMEPHl  (HAXOIWTh  WH(MOpMAIMIO 0  TpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUsS (U3MYECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HU JUIs obecnieueHrs 06e€30IacHOCTH MpU oOpallieHur ¢ mpudopaMu u
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOJFOACHUS
HOPM JKOJIOTHUYECKOTO TTOBEJCHUS B OKPY KAIOIICH CpeIe;

OCYIIECTBISATh TMOUCK WHGOpMaMK  (U3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



MyTH OMpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMAIIMK HA OCHOBE
VMEIOLINXCS 3HAHUU U JOTOJIHUTEIIbHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPU BBIMOJHEHUN YYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYECKOrOo  COACpKAHUS, CHPABOYHBIE MaTepualbl,
pecypcebl cetu IHTEpHET, BIaaeTh NpuéMaMyu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U YCTHBIC COOOIIEHHS Ha OCHOBE
uHpopMalMK U3 HECKOIbKMX HCTOYHUKOB (DU3UUYECKOTO COJepKaHusi,
MyOJIMYHO MPEJICTABIATH PE3YJIbTAThl MPOESKTHOM WJIM MCCIIEI0BATENbCKON
JNEATEbHOCTH, TIPU O3TOM TIPaMOTHO  HCHOJIb30BaTh  W3yYEHHBIN
NOHATUIHBIA anmapar M3ydyaeMoro pasiena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TIpEe3eHTalMed ¢ y4ETOM OCOOCHHOCTEH ayauTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBO 4acoB DIeKTPOHHBIE
Ne HauMeHoBaHue pa3iesioB u Kontponsusie | TIpakTaueckue (uu¢posbIe)
n/n| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThl
pecypchbl
Paspnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY KAIOLIEro MUpa
bu6nmoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y PHPOA https://m.edsoo.ru/7f416194
bu6nunoreka [JOK
1.2 DOU3NYECKUEe BETUYNHBI 2 1
https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIH METOT ) | bubnuorexa LIOK
' TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IleppoHayabHbIe CBeeHHS] O CTPOEHUH BellecTBA
bubmuoreka [JOK
2.1 C 1
TPOCHHE Bemecta https://m.edsoo0.ru/7f416194
27 JIBM>KeHuEe U B3aUMO/ICHCTBUE ) 1 bubmuoreka [JOK
' YaCTHIL BEIIECTBA https://m.edsoo.ru/7f416194
)3 ArperatHbl€ COCTOSIHUS ) bubnuorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nea 3. /IBu:xeHMe U B3aUMOo/ieilicTBHE TeJl

3.1

Mexannueckoe IBIKEHHE

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



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

bu6mmoreka [IOK

3 2 I/IHepHHH’ Macca, IOTHOCTE 4 1 httDSZ//m.CdSOO.TU/7f41 6194
bu6mmorekxa [{OK
33 Crna. Bzt 14 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
apiienue. [lepenaya
4.1 I[aBJ'IeHI/I}I TBE > SMI/I TellaMu 3 bubmorera [JOK
' A pA ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMU U Ta3aMU
bu6mmorexa [IOK
4.2 JlaBrerue KuKocTh > https://m.edso0.1ru/7f416194
bu6mmoreka [{OK
4.3 ATMoOcdepHOe TaBIeHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 3 bu6mmorexa [{OK
' MOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa 1 MOIIHOCTB. DHEPrUst
bu6mmoreka [{OK
31 Pabora u mompgocTs 3 ! https://m.edsoo.ru/7f416194
b K
5.2 [IpocThie MexaHU3MBbI 5 1 nommorexa O
https://m.edso0.1ru/7f416194
bu6mmorekxa [JOK
5.3 M 4 1
CRATMHACCRa JHeprit https://m.edsoo.ru/7f416194
Nroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12



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

[10 ITPOI'PAMME




8 KJIACC

KoimnuecTBo yacos D1eKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontponbusie | TIpakTaveckue (undposbie)
n/m | ¥ TeM NpPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TerioBble siBjieHUs
11 CtpoeHue u CBOMCTBA 7 bubnuorexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmnoreka LJOK
1.2 T 21 1 5
CTIIOBHIC HPOLECCHt https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiieKTpHYecKHe M MATHUTHBIE SIBJICHHSA
DIIEKTpUYECKHE 3apsIbl.
bub6auoreka IIOK
2.1 3apsKEHHbIE Tella U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
29 [TocrossHABII ) 20 5 7 bubmuoreka [IOK
BIIEKTPAYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnunorexa [JOK
' WHYKIUS https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB II0 ITPOTPAMME



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 KUIACC

KoauuyecTBO yacoB D1eKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontponbusie | TIpakTaveckue (undposbie)
n/m | ¥ TeM NpPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. MexaHuueckue siBJeHUS
11 MexaHn4deckoe ABMKEHUE 10 1 bubmnoreka [JOK
' U CIIOCOOBI €T'0 OIMCAHUS https://m.edsoo.ru/7f41a4a6
o buo OK
1.2 Bs3auMmozeiicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 40
Paznen 2. MexaHndeckHne KoJ1e0aHNSI H BOJHBI
bu6mmoreka [IOK
2.1 Mexanndeckue KoaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
)7 MexaHH4YeCKHEe BOJTHBI. g 1 3 bubnuorexa [JOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DieKTpoMarHuTHOE MoJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMarHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znea 4. CBeToBble sIBJIeHUS
4.1 3aKOHBI pacpOCTPaHEHUS 6 2 bubnmnoreka [JOK



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

CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI ¥ oNTUYECKHE 6 3 bubmuotexa [JOK
' prOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune Gemoro ceera 3 ) bubmnoreka LIOK
' B CIIEKTD https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE SIBJIEHUSA
Hcnyckanue n
5.1 TI0T: }2) C€HHE CBETa 4 1 bubmorexa [IOK
’ - https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [JOK
. 1
32 Crpoerue aTomHoro sapa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
) 1
>3 FAnepubie peaxiu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znea 6. [loBTopuTE1bHO0-00001IA0IMI MOILYJT
IToBTOpenue u 0000IIEHE
6.1 conie )EaHI/ISI Kypca B 9 2 bubmmorexa LIOK
’ Acp yp https://m.edsoo.ru/7f41a4a6
¢duzuku 3a 7-9 knacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
1 102 27

YACOB I10 ITPOTPAMME



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




ITHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoabHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®usuka — HayKa O MPUPOJIE.
SIBnenus npupoasl.
®dusnuecKkue sBICHUs

Mexannu4deckue, TEIIOBEIE,
ANEKTPUYECKHE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

du3nuecKue BEITUUNHBI U UX
U3MEpEHHE

Ypok-uccienoBaHue
"M3Mepenne TeMieparypbl
IPU TOMOIIH KUKOCTHOTO
TEPMOMETPA U JaTUUKA
TeMIeparypbl”

Kak ¢usuka u qpyrue
€CTECTBECHHbBIC HAYKH M3yYalOT
PUPOLY.
EcrecTBeHHOHAYUHBIN METOJ
no3Hanus. Onucanue
(du3nUecKux SBICHHIMA C
IIOMOIIIBIO MOJICICH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

YPOK—I/ICCHCI[OBEIHI/IG



https://m.edsoo.ru/ff09f72a

"IIpoBepka rumoTe3bl:
JIaJIbHOCTH I10JIETA [IapUKa,
IYUIEHHOTO0 FOPU30HTANIBHO,
TeM OOJbIIIE, UeM OOJIBIIIE
BBICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,

7 JOKa3bIBaIOINE TUCKPETHOE Bubmiorexa IIOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA
8 JIBMIKeHHe 4acTHIl BEIIeCTBa bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue « ONbITHI
9 10 HAOJIOIEHUIO TEIUIOBOIO
pacIIMpEeHUs Ta30B»
10 ArperatHble COCTOSIHUS
BeIlleCTBA
B3aumocBs3p Mex Iy
CBOMCTBaMHM BEIIECTB B
Pa3HBIX arperaTHbIX
11 COCTOSTHUSIX U MIX bubmmorexa [IOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI
MexaHn4eckoe JBUXEHHUE.
12 PaBHOMepHOE U bubmorexa [IOK
P https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIBIKEHHE
13 Cxopocts. Equnuiibt bubnuorexa [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuet nytu u BpemeHu bubmuorexa [IOK

JABWKCHU A

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. 3aKoH UHEPIHH.
B3anmopeiictBue Ten kak
IIPUYMHA U3MEHEHUS! CKOPOCTH
JBUKCHUS TET

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

IlnotHOCTE BemiectBa. Pacuer
MAacchl 1 00bEMa TeJIa Mo €ro
IUIOTHOCTH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaGoparopHas paboTa
«Omnpenenenue MWIOTHOCTU
TBEPIOTO TEIA»

18

Pemenne 3amau mo reme
"[TimoTHOCTH BemecTsa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23¢

19

Cwita Kak XapakTepHUCTHKA
B3aumonencTaus tei. Cuiaa
yrpyroctu. 3akoH ['yka

20

JlabopaTtopHnas pabota
«3y4yeHune 3aBUCUMOCTH
pacTspkeHus (aegopmariim)
IPYKUHBI OT IPUIIOKEHHOU
CHJIBD)

21

SBneune taroreHusa. Cuia
TSKECTHU

22

CBsi3b MEXy CUIION TSKECTU
u Maccoi Tena. Bec Tena.
Pemenne 3amad mo Teme
"Cuna Tsxectn"

bubmuoreka [{OK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCcTH Ha APYTUX
anerax. Puznyeckue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

XapPaKTCPUCTHUKHU IIJIAHET

bu6mmoreka [JOK

24 Vsmeperte ciur. JlHamomeTp https://m.edsoo.ru/ff0al 8cc

bu6mmorexa [JOK

25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX Cul,

2% HaIpPaBJICHHBIX 10 OJHOMI bubnuorexa [IOK
npsMoil. PaBHoaecTByomas https://m.edsoo.ru/ff0ala70
cui

27 Pemenue 3agau no reme
"PaBHonelicTByrOMIast cui”

TpeHue CKOJIbKEHHS U TPEHUE
28 nokos1. Tpenue B npupone u bubmmorexa LOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHnas pabota
«3y4yenue 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIBKEHUS OT bu6nuoreka [IOK
CHJIBI TaBJIECHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS
ITIOBEPXHOCTEID)

Pewenune 3anau Ha

30 omnpezeeHue
PABHOJICUCTBYIOIIEH CUIIBI
Pemenue 3agad mo remMam:

31 «Bec tena», «I'paduueckoe bubnuoreka [JOK
n300pakeHne cuim», « CHIIbD, https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CUIDY

32 KonTponbnas padora no



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

TemaM: «MexaHn4eckoe
IBIKEHHeY, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"padnueckoe n300pakeHme
cu», «CHITbDY

Hasnerune. CiocoOb1

33 MEHBIIIEHUS U YBEINYECHUI buGmnorexa [IOK
y y https://m.edsoo.ru/ff0a20a6
JABJICHUS
JlaBnenue raza. 3aBUCUMOCTD
34 aBJIEHM raza oT 00bréMa bubmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
[lepenaua naBnexHus
35 TBEPABIMU TEJIAMH, bub6nuorexa [IOK
SKUIKOCTSIMU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackamns
JlaBiaeHne B )XMAKOCTHU U rase,
36 BBI3BAHHOE JIEWCTBUEM CHUJIBI Bubmaorexa ITOK
A https://m.edsoo.ru/ff0a2718
TSKECTH
Penrenue 3amad mo reme
37 «/laBieHrEe B JXUIKOCTH U bubmorexa [IOK
g https://m.edsoo.ru/ff0a2826
raze. 3akoH Ilackamsa»
bubmnoreka LJOK
38 Coo01aromnuecs: CoOCyIbl
taror YA https://m.edsoo.ru/ff0a2970
39 I'mapaBimueckuil mpecc bubmmorexa LOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsi. [TopuiaeBoit
SKAOKOCTHBIN HAacoC
bu6anorexa IHOK
41 Atmocdepa 3emmn. [IpuamHb nommoreka [

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

CyLIECTBOBAHUS BO3yIHOM
000J10UKH 3eMIIH.
3aBUCUMOCTH aTMOC(HEPHOTO
JaBJIEHHS OT BBICOTHI HaJI
YpOBHEM MOPS

4 Bec Bo3nyxa. ATmMochepHoe bubnmorexa [JOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atmocdepHOro bu6nuoreka [IOK
nasnenus. OneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJIEHHS OT BBICOTHI Ha bubmmorexa TIOK
a A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
bapomeTrp-anepon.
45 ATII)V[OC(b: Hoep aBJIeHUE Ha bubmorexa LHOK
p g https://m.edsoo.ru/ff0a2fc4
Pa3JIMYHBIX BHICOTAX
46 Pemenne 3amau no reme
"AtMmocdepHoe naBienue"
JleicTBHE KUAKOCTH U T'a3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmiorexa HOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHnas pabota
«Onpenenenue
48 BLIT;.)JIKI/IBaIO el cuIbl bubmmorexa TIOK
. I\J:I ’ https://m.edsoo.ru/ff0a33fc
JIEHUCTBYIOILIEH Ha TENO,
MOTPY>KEHHOE B KUJKOCThY»
JlaGopaTtopHnas paboTa 1mo
bu6mmoreka [IOK
49 teme «Hccnenosanue

3aBUCHUMOCTH BE€Ca TCJIa B BOAC

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

0T 00BbEMa NOrpyKEeHHOH B
KHJIKOCTh YaCTH TeJa»

50

ITnaBanue Texn

bu6moreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoHcTpyupoBaHnue
apeoMeTpa uiu
KOHCTPYHUPOBAHUE JIOJIKU U
orpeieNicHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amad mo Temam:
«IlmaBanue cyos.
BosznyxomiaBanuey,
«JlaBneHue TBEpABIX TEI,
JKHJKOCTEH M Ta30B)

bub6auoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckas paboTa

bub6anoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

Momaocts. EnuHUIED
MOILIHOCTH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccinenoranue "Pacuér
MOIIIHOCTH, PA3BUBAEMOM NIpU
noJrbEMe 1o JiecTHUIe"

56

[IpocTteie MexaHnu3msbl. Poryar.
PaBHOBecue cuit Ha peryare

57

KoHnTtponbHas pabota 1o Teme
«/laBnenue TBEpABIX TE,
AKHUJIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepoyHas
pabota



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PesepsHsliit ypok. Pabota ¢
TeKCTaMHM 1o TeMe «JlaBieHue

bub6muoreka IIOK

>8 TBEPABIX TCIL, KHHEOCTeH " https://m.edsoo.ru/ff0a4ffe
razoBy» / Becepoccuiickas
npoBepoyHas paboTta
Poryaru B TexHuke, ObITY U

59 npupoze. Jlaboparopras 0.5 bubnuorexa [JOK
pabora «MccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBUM paBHOBECHS pbluara
Pemenue 3agau no reme

60 «YcnoBUsl paBHOBECHS buommorexa LIOK

https://m.edsoo.ru/ff0a48a6

pbryara
Koadduuuent noneznoro
JIEUCTBUS MEXaHU3Ma.

61 JlabopaTtopHast pabota 0.5
«3mepenne KIIJl HaknoHHOM
MIJIOCKOCTH

2 Pemenue 3anau o reme bubmuoreka [{OK
"Pabota, moutHocTs, KIT/1" https://m.edsoo.ru/ff0a4c48
Mexanudeckas SHEPTHsl.

63 Kunernueckas u bubmorexa OK

https://m.edsoo.ru/ff0a4252

NOTEHI[MAIbHAs SHEPTUs

64 3aKOH COXpaHEHUs bubnuorexa [JOK
MEXaHUYECKOM SHEPrUuun https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"OKcnepuMeHTaIbHOE

65 ONPEACIICHUE U3MEHECHUS 1

KHHETHYECKOU U
MOTCHITUATBHOM SHEPTUH TPU



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKaTbIBAHHUU TCJIa I1O
HAKJIOHHOM IU10cKOCTH"

66

KonrponsHas pabora o teme

«Pabora 1 MOIITHOCTB.
DOHeprusa»

67

PeseprHrlit ypok. Pabota ¢
TEKCTaMHU 110 TEME
"MexaHnyecKoe IBUKEHUE'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

68

PesepHbIii ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MomtHocTts. DHeprus"

OBILEE KOJIMYECTBO YACOB
[10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoauugecTBO 4acoB

DJIEeKTPOHHbBIE
Ne ara upposbie
Tema ypoka Kontpoabubie | IlpakTuueckue A uugpp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUYECKOI | bubnuorexa LIOK
TEOPUHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKIACHUS
5 Macca u pazmep aTOMOB U |
MOJIEKYJT
Mopaenu TBEPAOTO, KUAKOTO U
3 ra3o00pa3HOro COCTOSHUMN 1 Bubmmorexa [JOK
P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObsicHEeHHE CBOMCTB
TBEPIOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUMN 1
BEILECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU
5 Kpucramueckue u 1 bubnuorexa [JOK
aMmopdHbIC TeIa https://m.edsoo.ru/ff0a5800
CmauuBaHue u
bu6mmorexa [JOK
6 KauJUISIPHOCT. 1
https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSIKEHUE
7 TennoBoe pacmpeHue u | bub6nuoreka LIOK

CXXaTuc

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temmnepatypa. CBs3b
TEMIIEPATypPbl CO CKOPOCTHIO 1
TEIIOBOTO AIBMYKEHMSI YaCTHUI]

BnyTtpenHss sHeprus.

bu6mroreka [JOK

BBIACIIKICMOTI'O UM IIPpU
OXJITaXACHHUHN

? Crocobrr HfMeHeHIM https://m.edsoo.ru/ff0a5¢c60
BHYTPEHHEHN YHEPTrUu
10 Bunape! rerionepenaun bubmorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koH(pepeHuus
"IIpakTHueckoe
1 HCII0JIb30BAHNE TEILIOBBIX bu6mmorexa [JOK
CBOMCTB BEIIESCTB U https://m.edsoo.ru/ff0a65¢c0
MaTepHUaJIOB B LEIAX
sHeprocoepekeHus"
12 KoauuecTBO TEIIOTHI. bu6mmoreka [JOK
Y nenbHas TEMIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEMIIOBOTO
13 Oamanca. TermmooOMeH u bubmorexa OK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlaGopaTopHnas pabota
"UccnenoBaHue ABICHUS
14 TEII000MEeHa Npu bubmmorexa LOK
. https://m.edsoo.ru/ff0a6a98
CMCIIMBAaHMH XOJIOIHOHN U
ropsiueit BojbI"
Pacuer konuyecTBa TEIIOTHI,
HEOOXOIMMOTO ISt
15 HarpeBaHus Tena u



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaGopaTtopHnast pabota

16 "Onpenenenue yaeIbHOU buGmnorexa [IOK
p y " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIIECTBA
17 DHeprus ToIMBa. Y aenbHas bubnmoreka [JOK
TETI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBepACBaHME
18 KPUCTAIUINYECKHUX TEI bubmmorexa TIOK
P ' https://m.edsoo.ru/ff0a71d2
VY nenpHas TEILIOTA IJIaBIIEHUS
JlaGopaTtopHnas pabota
19 "OnpeneneHue yaeabHON bubmmorexa LOK
p y " https://m.edsoo.ru/ff0a72fe
TEINIOTHI IIJIaBICHUS JIbIA
20 [TapoobpazoBanue u bubmuorexa [IOK
KoHieHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpuas temnora
napooOpa3oBaHUs U
21 KOH/EHCAINU. 3aBUCUMOCTD bubmorexa [IOK
A T https://m.edsoo.ru/ff0a786¢c
TEMIIepaTypbl KUTICHHS OT
aTMOC(EpHOTO JTaBJICHUS
BnaxnocTe Bo3ayXxa.
JlaGopaTopHas pabora
2 "On I;IIGJII;HI/IG P bu6mmorexa [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBHOU BIaKHOCTHU
BO3ayXa"
Pemrenue 3agad Ha
23 OTpeJIeJICHUE BIAKHOCTH
BO3JIyXa
24 [IpuHIHIBI pabOTHI TETIIOBBIX

neurareneil. [Tapopas



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TypOuHa. [IBurarens
BHYTPEHHEI0 CTOpaHUs

25

KII/I TersmoBoro aBuraTess.
TeroBbie ABUTATENIN U
3alUTa OKPYKAIOIICH CPeIbl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7c7¢

26

3aKOH COXpaHEHHUs 1
IpeBpalleHHs SHEPTUU B
TEIJIOBBIX MPOLIEcCcax

27

[ToaroroBka K KOHTPOJIBHOMN
pabore mo Teme "TermmoBbie
saBieHud. I3mMeHenue
arperaTHbIX COCTOSIHUI
BemecTna"

bub6muoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KounTponbhas padora no teme
"TermnoBble SIBICHUA.
H3meHeHune arperaTHbIX
COCTOSIHHH BerrecTna"

bub6aunoreka 1IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
ANEKTPUICCKUX 3aPSIOB

30

Ypok-uccnenoBaHue
"DnexkTpuzanus Tea
WHIYKIUEN U TIPU
COMPUKOCHOBEHUU"

31

BzaumopeicTBue 3apsyKeHHBIX
ten. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE TOJIE.
HanpsbkeHHOCTh
ANEKTPUYECKOTO MOJISL.

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[IpuHnun cynepno3unun
BJIEKTPUYECKHUX MOJIEH

Hocurenu siekrpuyeckux

33 3apsA0B. DiIeMEHTapHBIN
3apsa. CtpoeHue atoma
[TpoBOIHUKY M TUAIEKTPUKH.
34 3aKOH COXpaHEHUs bubmorexa OK
P https://m.edsoo.ru/ff0a8ef6
3JIEKTPUYECKOTO 3apsiaa
Pemenue 3agay Ha
35 IIPUMEHEHNE CBOMCTB bubmorexa OK
P https://m.edsoo.ru/ff0a90cc
INEKTPUYECKUX 3aPSI0B
DNEeKTPUYECKUN TOK, YCIOBUS
16 €ro CyIIeCTBOBAHHUSI. bubmmoreka [JOK
N CcTOYHUKY 3IEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS 2IEKTPUUECKOTO bubnuorexa LIOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue
13 "JleficTBHE NEKTPUYECKOTO |
M0JISl HA MPOBOIHUKYU U
JTUBJIEKTpUKN"
39 DIIEKTPUUYECKUI TOK B bu6nuoreka [IOK
MeETajl1aX, JKUJIKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUuYecKas Lemnb U €€
COCTaBHBIE YaCTU
Cuna toka. JlabopaTopHas
" bubnunoreka [JOK
41 pabora "U3mepenue u 0.5

peryiupoBaHHUe CUJIbI TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DNeKTpUUECKOoe HAMpsKEHHE.
Boastmerp. JIaboparopnast
pabora "M3mepenue u
peryJMpoBaHue HaNpsKeHUs "

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a9¢e14

43

ConpoTuBieHue IPOBOAHUKA.
VY nenpHOE CONPOTHUBIICHHE
BEILIECTBA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGoparopHas paboTa
"3aBUCUMOCTh
IIEKTPUUYECKOTO
COIIPOTHBIICHUS IPOBOHUKA
OT €ro JJIMHBI, TUIOHIa 1N
MOTIEPEYHOI0 CEUCHUs U
Marepuana"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBHCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
ydJacTKa Ieru

bu6morexa [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa U HaNpsKEHUs Ha
pesucrope"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocienoBarenpHOE U
napajuieJIbHOEe COSTUHEHUS
HpOBO}IHI/IKOB

48

JlaGoparopHas paboTa
"IIpoBepka mpasuiia
CJI0’KEHHUSI HANIPS)KEHUN ITpU

bubmuoreka [{OK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

1OCJIeI0BAaTEIbHOM
COCIMHCHNU OABYX
pe3ucropon”

JlabopaTtopHnast pabota
"IIpoBepka nmpaBuiia AJisi CHUIIbI

bu6mmorexa [JOK

49 TOKa IIPU IapajuieIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PEe3UCTOPOB"
Pemenue 3anau Ha
50 npuMeHeHue 3akoHa Oma s bubnuorexa LIOK
Pa3IMYHOTO COENUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOJTHUKOB
PaboTa 1 MOITHOCTD
51 ANEKTPUYECKOT0 TOKA. 3aKOH Bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
[xoyna-Jlenna
JlaGopaTopHnas pabota
5 "OnpezneneHue paboThl U bu6nuorexa [IOK
MOII[HOCTH 3JIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIIEKTPUYECKUE LIETH U
53 NOTPEOUTENH SIEKTPHUUECKOMN bubnuorexa [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MATHUTHI, UX
B3aMMOJIeIiCcTBHE
Ypok-uccnenoBaHue
55 "N3yuenue nonei bubmmorexa [IOK
" https://m.edsoo.ru/ff0ac3d0
MOCTOSTHHBIX MarHUTOB
56 MarunuTtHoe nojie. MaruutHoe bubmmorexa [IOK

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

I1oJI€ 3eMJIM U €T0 3HAYEHUE
JUIS )KU3HU Ha 3eMile

IToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme
"DneKkTpruuecKue 3apsabl.

bu6mmorexa [JOK
57 3apsoKeHHBIC Tela U UX
. https://m.edsoo.ru/ff0abd2c
B3aUMO/ICHCTBUS.
[ToCTOAHHBIN JIEKTPUUECKUI
TOK"
KonTponbhas padbota no teme
"DneKTpruuecKue 3apsbl.
3apsKEHHbIE Tela U UX
. bu6mmoreka [IOK
58 B3aUMOJICHUCTBUSL.
. . https://m.edsoo.ru/ff0abea8
[TocTOsIHHBIN 371€KTPUYECKUI
Tok" / Beepoccuiickas
npoBepoyHas pabora
Peseprubrii ypok. Pabora ¢
TEKCTaMH 10 TEME
" " o bubmnoreka LJOK
59 [ToCTOSIHHBIN 3AEKTPUUECKUAMN
" . https://m.edsoo.ru/ff0acdc6
Tok" / Beepoccuiickas
npoBepoyHas pabora
OnbIT OpcTena. MarautHoe
60 TI0JIE JJIEKTPUYECKOTO TOKA bubnuotexa [JOK
MarauTHO€ 1noJie KaTyIIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipnmenenue
61 3JIEKTPOMATrHUTOB B TEXHHUKE. 0.5 bubnuotexa [JOK

JlaGopaTopHnas pabota
"N3yuenue nencTBus

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

MarHuTHOTO MOJIS Ha
IIPOBOJIHUK C TOKOM"

62

DNeKTpOoABUTATEID
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
JNIEKTPO/IBUTATENICH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcnoprte. JlaboparopHas
pabora "KoHcTpyHnpoBaHue u
U3y4eHue padoThl
3JIEKTpOoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrtel @apages. 3akoH
3JIEKTPOMAarHUTHON
uHaykiuu. [paswio Jlenna

64

Dnekrporereparop. CrocoObl
TIOJTY4EHHS DIIEKTPUIECKON
SHEPrUM. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"DNeKTpUUECcKue 1
MarHHUTHBIE SIBICHUA"

66

KonTponbHas pabota mo teme
"DnexTpuueckue u
MArHUTHBIE SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepHbIii ypok. Pabora ¢
TeKcTaMU 110 TeMe "TerioBrie
sBjeHus"

bubmnoreka LIOK
https://m.edsoo.ru/ff0accSe



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

68

PesepsHsliit ypok. Pabota ¢
TEKCTAMU I10 TEME
"MarguTtHele aBiaeHusd"

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68

14.5




9 KUIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne ara upposbie
Tema ypoka Kourpoasbnsie | IlpakTnyeckue A unpp
n/n Bcero u3y4yeHusi | oOpa3oBaTeJIbHbIEC
padoTsbI padoThI
pecypchl
1 MexaHn4eckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. Eu 110K
nonroreka
2 OTHOCUTENBHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMeEpHOE IpSIMOJIMHEWHOE 1 bubnuorexa [JOK
JIBUKCHHUEC https://m.edsoo.ru/ff0ad19a
HepaBromepHnoe
4 MPSMOJIMHEMTHOE JIBUYKEHHE. 1
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTb
[Ipssmonunerinoe Bu6miorexa JOK
> PaBHOYCROPEHHOC ABHAEHHE. ! https://m.edsoo.ru/ff0ad8d4
VYckopenue T '
CkopocTh IPSIMOJIIMHEMHOTO
6 PaBHOYCKOPEHHOTO JIBHXKCHHUSI. 1
I'padux ckopoctu
JlaGopaTopHnas pabota
"OnpeneneHne yCKOpEHus Tela
bu6nuoreka [IOK
7 [P PAaBHOYCKOPEHHOM 1 1 H

IBIKEHUU 110 HAKJIOHHOU
Iockoctu"

https://m.edsoo.ru/ff0adbl18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

CB00OOHOE ITaJICHNE TE.

8 OmnpiTel ["anunes
PaBHOMEpHOE ABMXKEHUE 110
9 okpyxHocTu. [lepuon u yacrora bubnuorexa LIOK
obparenus. Jluneitnas u https://m.edsoo.ru/ff0ael176
YIJIOBasi CKOPOCTH
10 LentpocTpemuTenbHOE
YCKOpEHHUE
1 [IepBbiit 3akoH HproToHa. bubnuotexa [JOK
BekTtop cunbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [IOK
PaBHOelicTBYIOIIASA crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroTOHA. bu6nuorexa LIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bub6aunoreka IIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnmorexa [JOK
15 Cuna ynpyroctu. 3axou ['yka httns://m.edsocl)_.[ru/faneca2
16 Pemenue 3amau mo teme «Cuna
YIPYTOCTH
JlaboparopHas paboTa
17 «OHpI;I[eJII;HI/IeI))KS:TKOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubnunorexa [JOK
18 Cuna Tpenus htLps://m.edSO(])_.Iru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubmuotexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnas pabota bubnuorexa [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenne ko3P huineHTa
TPEHHUSI CKOJIbKEHHS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay mo reme

bubnmorexa [JOK
21 “3aionst Hetorona. Cuuta htms://m.edSO(])_.[ru/fanbee
ynpyroctu. Cuna tpenus"
Cuna TsDKeCTH M 3aKOH
2 BCEMHUPHOI'O TATOTCHMUS. bu6nuorexa [IOK
YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
VYpok-kouhepennus "JIBuxeHue
7 TEJ BOKPYT TPAaBUTAIMOHHOTO
neHTpa (ComHevHas cucTema).
lanaxtuxu"
Pemenne 3aga4d mo teme "Cuiia
24 TSDKECTH U 3aKOH BCEMUPHOTO bubmorexa [OK
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
25 [IepBas kocMHuueckast CKOPOCTb. bubmuorexa [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaabHON
TOUYKH. AOGCOTIOTHO TBEPAOE
2% teno. PaBHoBecue TBEpAOTO bubnunorexa [JOK
TeJla C 3aKPEIUIEHHOM OChIO https://m.edsoo.ru/ff0afe36
BpalleHusi. MOMEHT CHJIBL.
LlenTp TsxecTn
PaBHOBecHe MaTepuanbHON
TOUYKH. AOGCOTIOTHO TBEPAOE
27 Teso. PaBHOBecHe TBEPAOro

TC]a C BaerHJ'IéHHOI/IW OChIO
BpaIlicHU. MOMEHT CHUJIBL.



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

LlenTp TsxecTn

Pemienue 3ama4q mo Teme

bu6mmoreka [IOK

28 Mowtenr e Letrp https://m_edsoo.ru/ff0b02bd
TSKECTU
[ToaroToBKa K KOHTPOIBHOM

29 pabote mo Teme "MexaHu4eckoe bu6nuorexa [IOK
IBIKeHHe. BzaumoaencTeue https://m.edsoo.ru/ff0b0408
Ten"

KoHnTponbHas pabota 1o Teme
30 "MexaHN4ecKoe IBIKEHHE. bubmmorexa LOK
. https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
Nmnynec Tena. UMmynsc CUibL.

31 3aK0H COXpaHEHUs UMITYJIbCa. bubmmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJIeiCTBHE

1 Pemenne 3aga4 mo teme "3akoH bu6mmoreka [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpok-koHpepeHuus

33 "PeakTuBHOE ABMKEHUE B
IpUPOJIE U TEXHUKE"

14 Mexanuueckas pabota u bubnuotexa [JOK
MOIITHOCTb https://m.edsoo.ru/ff0b0a84

35 PaboTa cHIIBI TSKECTH, CHJIBI bu6mmorexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Onpeznenenue padoOThl CUIIbI

TPEHUS IIPU PAaBHOMEPHOM
JBHKEHUH Teja 10



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

FOpHSOHTaHBHOﬁ IOBEPXHOCTU»

CBsI3b 9HEPrUH U pabOTHI.

37
IToreHuunanpHas sHEprust
Kunernueckas sHeprus.
38 TeopeMa 0 KHUHETHYECKOI bubmmorexa [OK
p https://m.edsoo.ru/ff0b0c32
SHEPTUU
19 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHKE
JlaGopaTopHas pabora
40 «A3 EGHI/IIZ) 3aK§Ha COXpaHEHUs bubmorexa HOK
M p https://m.edsoo.ru/ff0bl12fe
SHEPTHUI
A1 KonebarenpHoe IBUKEHHE B €TO bubnuoteka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeoaHusl.
42 BriayxnenHsie KojieOanus buGnnorexa [IOK
M ) https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTudeckui u
TPy KUHHBINA MasITHUKA
Ypok-uccienoBasnue
m «3aBUCUMOCTH MIEpUOJa bu6muoreka [JOK
KOJICOaHHUI OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl Tpy3a»
45 [IpeBparnienue 3HEPrun Ipu
MEXaHUYCCKUX KOJIeOaHMsIX
JlaGopaTtopHnas pabota
46 «Onpenenenue 4acToThl U bub6aunoreka I1IOK

nepuojia KojaeoaHui
IPYKUHHOTO MasiTHUKA

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

JlaGopaTtopHnast pabota
«ITpoBepka HE3ABUCUMOCTH
nepuoja kojaebanuit rpysa,
MOJIBEIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bub6nuoreka IIOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH.

[TpononpHbIE U TIONIEPEUHbIE
BOJIHBI

bu6aunoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHIus
"MexaHu4ecKre BOJIHEI B
TBEPAOM Teie. CeicMUYEeCKue
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3BYyKa

51

VYpok-uccnenopanue
"HaOnronenne 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

52

['poMKOCTb 3BYyKa U BbICOTA
TOHA. AKyCTUYECKUI PE30HAHC

53

VYpok-koHpepeHus
"VnbTpa3Byk v uHGpPa3BYyK B
MPUPOJIC U TEXHUKE"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka K KOHTPOJIBHOMI
pabore o Teme "3aKOHbI
coxpaHeHusa. MexaHn4eckue
KoJIeOaHus ¥ BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonrtponbHast pabora o teme



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKOHbBI COXpAHEHUS.
MexaHnueckue KOJIE0aHnsI U
BOJIHBI"

DIIEKTPOMarHuTHOE TOJI€.

bu6mmoreka [JOK

56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH
VYpok-konpepenmus "llxana
3JIEKTPOMATrHUTHBIX BOJIH.

bubmnoreka LJOK
58 Hcnonw3oBanue
https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMAarHUTHBIX BOJIH JUIsSI
COTOBOM CBsI3U"
VYpok-uccnenoanue "M3yuenue

59 CBOMCTB 3JI€KTPOMAarHUTHBIX bubnuorexa [JOK
BOJIH C IIOMOIIBI0 MOOWJILHOTO https://m.edsoo.ru/ff0b2c6e
tenedona"

Pemenue 3agau Ha onpenesieHne

60 YaCTOTHI U JJIUHBI
3JIEKTPOMArHUTHON BOJTHBI
DneKTpoMarHuTHas pupoia

61 cBeta. CKOPOCTL CBeTa bu6mmoreka [JOK

BeTa. Ck Th CBETA.
p . https://m.edsoo.ru/ff0b31d0
BoanoBbIe CBOMCTBA CBETA
Hcrounuku cBera.

6 [IpsmonuneitHOE bu6nuorexa LIOK
pacrpoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

63 3aKOH OTpa)KCHMsI CBETA. bu6muorexa [IOK

3epkana. Pemienue 3agau Ha

https://m.edsoo0.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IPUMEHEHNE 3aKOHA OTPaXKEHUS
CBETa

[Ipenomnenne cBera. 3akoH

bubmuoreka [{OK

o4 MPEJIOMIIEHU CBETA https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEHHEE OTpakeHUE

65 cBeta. Mcronp30BaHye NOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3cSc
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"HccneqoBanue 3aBUCUMOCTH

66 yIJla MPEJIOMIIEHUSI CBETOBOTO
Jy4a OT yIJia MaJeHus Ha
rpasuue "Bo3ayXx-cTekio""
VYpok-koH(hepeHus
"Hcnosnb30BaHUE TTOTHOTO

67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3p"

68 JInnazel. OnTrdeckas cuna bubmnoreka LIOK
JINH3BI https://m.edsoo.ru/ff0b3{2¢c

69 [TocTpoenue n3obpaxeHuii B bubnuorexa LIOK
JINH3aX https://m.edsoo.ru/ff0b444a
JlaGopartopHas paboTa

70 "Onpenenenne HOKyCHOTO bubnunorexa [JOK
pacCTOSIHUSA U ONITUYECKOM CHJIbI https://m.edsoo.ru/ff0b4206
cobuparomei TuH3b"

71 Ypok-koHbepeHIus bu6nuoreka [IOK

"OnruyeckKue JINH30BbIE

https://m.edsoo.ru/ff0cOa7e



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

npuOopsr"

I'ma3 xkak onTU4yeckas cucTema.

bu6mmoreka [IOK

72
3penue https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenius "lepexTs
3penus. Kak coxpanuts 3penue"
Paznoxenne 6enoro cBeTa B
74 criektp. OnbiTel HetoTOHA. bubnmoreka [JOK
Clo’)keHHe CeKTPAITbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus ceera
JlabopaTtophast pabota "OnbIThI
MO PA3JIOKEHHUIO OEJI0ro CBETa B
bu6mmorexa [JOK
75 CIIEKTP M BOCIPHATHIO LIBETA
https://m.edsoo.ru/ff0c0e2a
MPEMETOB MPHU WX HAOIIOICHUH
4yepe3 1[BETOBbIE (UIBTPHI"
Ypok-npaktukyM "BoaHoBble
76 CBOICTBa cBeTa: AucHIepcus,
uHTepdepeHus u qudpaxaus”
77 Omnsitel Pesepdopaa u bu6nuoreka [IOK
IUIaHETapHas MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
73 [Toctynatel bopa. Moaens
aroma bopa
Hcenyckanue u nornoueHue
bu6mmoreka [JOK
79 cBeTa arToMoM. KBaHTEHI.
. https://m.edsoo.ru/ff0c144c
JIuneiyaTeie CIIEKTPHI
20 Ypok-nipaktukym "Habmonenue bu6nuoreka [IOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmmorexa TIOK

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ff0c1550
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CrtpoeHnue aTOMHOTO sijpa.

bu6mmorexa [JOK

82
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
23 PaagnoaktuBHbIE TPEBpALLCHHUS. bubnuoreka [JOK
H3oTomnsl https://m.edsoo.ru/ff0clal4
Pewmenue 3amau o reme: BuG 110K
nonrorTeka
84 "PamnoakTHBHEIE
" https://m.edsoo.ru/ff0c1b4a
MpeBpalleHUs
85 [Tepron nonypacnana
Ypoxk-koH(pepeHuus
bubnuorexa [JOK
86 "PagnoaKkTUBHbBIE U3ITYUYEHUS B ' H
HPHPOJLE, METHIIIHE, TeXHIKe" https://m.edsoo.ru/ff0c2126
SnepHble peakuuu. 3aKOHBI
bu6nuoreka [IOK
87 COXpaHEHUs 3apsiI0BOTO U &
https://m.edsoo.ru/ff0c1¢c58
MacCOBOI'0 YUCE
28 OHeprus CBA3U aTOMHBIX SIED. bubnuorexa [JOK
CBs3b MaCChl U SHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pewenne 3anau o reme
"Snepubie peakun"
Peakuuu cunTe3a u neneHus Bu6 110K
nonroreka
90 snep. IcTouHuKH SHEprun
C . https://m.edsoo.ru/ff0c1e88
OJIHIIA U 3BE3]1
VYpok-kouhepennus "SAnepHas
01 sHepretuka. JleiicTBus
PaAMOAKTUBHBIX U3TyUYEHUN Ha
JKUBbIE OPraHU3MbI"
[ToaroroBka K KOHTPOJIBHOM BuG 10K
noIMoTeKa
92 pabore 1o Teme

"DJIeKTPOMarHuTHOE IOJIE.

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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https://m.edsoo.ru/ff0c223e

DIIeKTPOMarHUTHBIC BOJTHBI.
KsanToBelie siBiieHud"

KonrponsHas pabora o teme
"DJIeKTPOMarHuTHOE TOJIE.

93
DNIEeKTPOMArHUTHBIE BOJHBI.
KBanrtossie sBieHus"
[ToBTOpenue, o6oOIICHNE.
94 Jlaboparopusie pabOTHI 1O bubmorexa HOK
p" p p . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictsue el
[ToBTOpEeHME, 000OIICHHE.

95 Pemienne pacueTHbIX U bu6nuorexa [IOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TemoBsie mpoiecch”

[ToBTOpEeHME, 0000IICHHE.

96 Pemenne pacueTHbIxX U bubnuorexa [JOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TermmoBeIX aBurarencii”

[ToBTOpeHue, 0600IICHHE.

97 Pemenune pacueTHbIX U bubnuorexa [JOK
KadeCTBEHHBIX 3aJa4 10 TeMe https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTanoBok"

[ToBTOpenue, 06ob1IEHNE.
98 JIaGopatopHble pabOTEI 10 bubmorexa LHOK
p" p p " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeTOBbIE SIBICHUS
[ToBTOpenue, oboOIIeHNE.
99 Pabota ¢ TekcTaMu 1o TeMe bu6mmorexa [JOK

"3aKOHbBI COXpaHEHUS B
MEXaHUKE"

https://m.edsoo.ru/ff0c2d6a
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100

[ToBTOpeHnue, 06061IEHNE.
Pabora ¢ Tekcramu o Teme
"Konebanus 1 BOJIHBL"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6oOIIeHNE.
Pabota ¢ Tekcramu 1o TeMme
"CseroBbI€ sgBiacHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, o6oOIICHNE.
PaGora ¢ TekcTamu 1o Teme

"KBanToBas U sinepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I10

[MPOTPAMME

102
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IPOBEPSIEMBIE IPEJMETHBIE PE3YJBbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsSIeMOro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI
00pa3oBaTeILHON MPOrpPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh M3YUCHHBIC ITIOHATHUSA

1.2

pasiinyaTth SABJICHUA IO ONHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/IIIGCKOC SABJICHHUC

1.3

pacro3HaBaTh TPOSIBIIEHHME H3YYCHHbIX (DU3MUECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4YHcie (U3NUECKUe SBICHHS B MPHUPOJE,
IIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4yeOHYIO, BBIIEIATh

CyIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUI

1.4

OMKCHIBATh HW3YYCHHBIE CBOHCTBA Ten U (PU3MYECKHE SBJICHHS,
UCTIONB3ysd (U3MYECKHE BEIUYWHBI, TPU OINWCAHWH TPABHIHHO
TPaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YEeMbIX BEIHYUH, UX
0003HaUYCHUS U €IMHUIIBI (PU3HUUECKUX BEITUWYNH, HAXOAUTH (hOPMYJIBI,
CBS3BIBAIONIME JaHHYI0 (U3WYECKYI0 BEIUYMHY C JIPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YYCHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEIUIUH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (I)I/I3I/IHGCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIpU J3TOM OaBaTb CJIIOBECHYIO
(bOpMyJIPIpOBKy 3aKOHa MW  3alluChiBaTb €ro MaTCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSACHATh (PU3NYECKUE SIBICHUS, MPOLECCHl U CBOWMCTBA TEN, B TOM
4yycllie M B KOHTEKCTE€ CHTyallM NPaKTHKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh INPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne u3 | — 2 JOorMyYecKkux ImaroB ¢ omopoil Ha 1 — 2
M3yYEHHBIX CBOWCTBA (PU3MUYECKUX SBICHHH, PU3HMUECKUX 3aKOHA FITH

3aKOHOMCEPHOCTHU

1.7

peuIaThb paC‘IéTHBIe 3aJa4u B 1 -2 ,Z[eﬁCTBI/IH, HCIIOJIb3YA 3aKOHBI H




(dhopmyIibl, CBA3BIBaIONME (PU3NYECKIE BETUYMHBI: HA OCHOBE aHan3a
YCIOBMSI 3aJaud 3alUChIBaTh KpPATKOE YCIOBUE, MOJCTABISATh
¢u3nyeckre BEIUYUHBI B (OPMYJIbI U MPOBOJUTH PacU€Thl, HAXOAUTD
CIpaBOYHbBIC JaHHBIE, HEOOXOAUMBIE NJIsl PEUIeHUs 3ajay, OlLICHUBATh

PEATUCTUYHOCTD MOTYYEHHON (PU3HMUECKON BEJIMUHNHBI

1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU IOMOIIU
(bu3MYEeCKUX METOAOB, B ONHCAHUU HCCICIOBAHHS  BBIICIATDH
MpOBEPSIEMOE MPEIION0KEHUE (rumotesy), pasnyarh u
WMHTEPIPETUPOBATh MOJYYECHHBIH pe3ylbTaT, HAXOAWTh OIIMOKU B

XOJE€ OIIbITa, ACJAaTh BBIBOJBI I1O €T0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢buznyeckux  CBOMCTB  Tel:  (QOpMYJIUpOBaTh  MPOBEpSEMBIC
IIPENIOJIOKEHN,  CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOIO

000py10BaHus, 3aMUCHIBATh XO/I OMbITa U (HOPMYIHPOBATH BHIBOBI

1.10

BBINIOJIHATE TIPSIMBIE HM3MEPEHHsS C HMCHOJIb30BAHMEM AHAJIOTOBBIX H
IU(POBBIX MPUOOPOB, 3aNKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aIaHHON a0COJIFOTHOM MOTPEUTHOCTH H3MEPEHUI

MPOBOJUTH  WCCIAEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DHU3UYECKOM
BEJIMYMHBI OT JPYrOM C MCIOJIB30BAaHUEM IIPSMBIX W3MEPECHUM,
y4acTBOBaTh B IUIAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpPATh
YCTAHOBKY M BBINIOJHATh U3MEPEHHUS, CIIEys IPEIIOKEHHOMY IUJIaHY,
(bUKCUPOBAaTh PE3yJIbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUECKHUX
BEITMYMH B BUJE MPEUIOKECHHBIX Ta0NHIl ¥ TpaduKOB, AaTh BHIBObI

10 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

IMPOBOAWUTL KOCBCHHBIC H3MCPCHHA (1)I/ISI/I‘~I€CKI/IX BCJIMYHH, CJICaysd
npenno;erHoﬁ HHCTPYKIUU: IIPU BBIIIOJIHCHUU H3MepeHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYO YCTAHOBKY M BBIYMUCIIATH 3HAYCHUC HCKOMOM

BCIINYHNHBI

1.13

CO6J'IIO,Z[aTB mpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

nabopaTOpHBIM 000pyI0BaHHEM

1.14

yKa3bplBaTh TMPUHLHUIBI  JIEUCTBUS NPUOOPOB M  TEXHUYECKUX
YCTPOWCTB, XapaKTEpHU30BaTh MPHUHLMIBI JEUCTBUS HM3YyYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOHCTB C TOMOIIBIO HMX OIMCAHHUA,
UCIIONIb3Ysl 3HAaHUS O CBOMCTBaX  (DUM3MYECKUX SIBICHUH U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

NPUBOJIUTL TNpUMEpbl (HAXOAWTh HUHQPOPMALUIO O [PUMEPAX)
MPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM I oOecniedeHus: O€30MacHOCTH TpH  OOpalieHuH C
npubopaMu ¥ TEXHUIECKUMHU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

coOII0ICHNSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpPY KaIoILel cpefie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3a/JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLUXCA 3HAHUM M MyTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHHMKOB
BBIJICJIATE MH(OpMaIMIO, KOTOpasi sBISETCS HPOTHMBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOM

1.17

HCII0JIb30BATh pu BBIIIOJTHEHUH y4eOHBIX 3a/IaHU I
HAyYHONOMYJAPHYIO  JIUTEpaTtypy  (GU3UYECKOTO  COJEp)KaHUS,
CIpaBOYHbIE MaTepHualibl, pecypcbl ceTd MHTepHeT, BIaAeTh
npuéMaMH KOHCTIIEKTUPOBAHUS TEKCTa, IpeoOdpa3oBaHus HHPOpMAIUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKUE NMUChMEHHbIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WUCTOYHHKOB WHPOpMAIMH (PU3HIECKOTO
COZIepKaHusA, B TOM YHCJe MyOJIMYHO JenaTh KpaTKhe COOOIIEHHUS O
pe3yibTaTax IMPOEKTOB WIM Y4eOHBIX MCCIEIOBAaHUN, IPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN IIOHATUHHBIM amnmapar Kypca

(bU3HKH, COPOBOKIATH BHICTYINICHUE MPE3eHTaluel

1.19

IIPYU BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN paclpeneisaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33]ja4aMH,
CIIEIUTHh 32 BBIIIOJIHEHWEM IUIAHA JEUCTBUH, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JIEATEIIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHICTBHE, YUYUTBIBAS MHEHHE

OKPY’KaoIIHUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pasiindaTth ABJICHUA IO ONHMCAHWUIO HMX XapaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'~I€CKO€ SIBJICHUC

1.3

pacno3HaBaTh IPOSBIECHUE W3YUYEHHBIX (PU3MUECKUX SIBICHUHA B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3NUECKUe sSBICHHS B MPHUPOJE,
IIPYU 3TOM TIEPEBOJMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJCISATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINUECKUX SIBICHUIN

1.4

OIUCHIBATH W3y4YCHHBIC CBOMCTBA TeN M (HU3MYECKUE SBICHHS,
UCTIONB3yd (U3MYECKHe BEIUYMHBI, IPU ONUCAHUM MPABUIBHO
TPAaKTOBaThb  (U3MYECKHHA  CMBICT  HCIOJIB3YyEMBIX  BEJIMYUH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCHMOCTEH

(bl/ISI/I‘ICCKI/IX BCJIIMYHH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKHUE SIBICHUS U MPOIIECCHI,
WCIIONB3ysl HW3YUYEHHBbIE 3aKOHbI, MPU 3TOM JIaBaThb CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTU4ecKoe

BBIPaKCHUE

1.6

OOBSCHATH (PM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalMid MPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX IIAaroB ¢ MOMONIbI0 | — 2 HM3y4YEHHBIX CBOWCTBA

(I)I/I3I/I‘-ICCKI/IX ﬂBHeHHfI, (I)I/I3I/I"IeCKI/IX 3daKOHa UJIM 3dKOHOMCECPHOCTHU

1.7

peuiaTh pacuéTHble 3aAaud B 2 — 3 NEHCTBHUS, UCIONb3YS 3aKOHBI U
(bopMyIIbl, CBA3BIBaOIINE (PU3NIECKHE BETMUUHBI: HA OCHOBE aHAJIHM3a
YCIJIOBHS 33/1a4¥l 3alIUChIBaTh KPATKOE YCIOBUE, BBIABISITh HEJOCTATOK
JaHHBIX Ui PEIIeHHs 3a/laud, BHIOMpATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble ISl €€ pelIeHHs], MPOBOJUTH PacyEThl U CPABHHUBATH
MOJIy4YEHHOE 3Hau€HUEe (PU3NYECKOM BEJIUYMHBI C H3BECTHBIMU

JaHHbIMH

1.8

pacClio3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOKHO pPCHIUMTH IIpU IIOMOIOH
(bI/ISI/I‘-IeCKI/IX MCTOOB, UCIIOJIB3YS OIMMUCAHUC UCCIICAOBAHNS, BHIACIIATH
IMPOBEPACMOC IIPCAIIOJIONKCHNUEC, OLCHHUBATDL IIPABHUIIBHOCTDL IIOPAIKA

MMPOBCACHUA UCCIICAOBAaHN, ACJIaTh BIBOAbI

1.9

IMpOBOAWUTL OIBITHEL 110 HaGJIIOIIeHI/IIO (1)I/ISI/II-IGCKI/IX SIBJIECHUU WJIH
(U3UYECKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBATH  IPOBEPSIEMBIC

NpPENoNOKEeHUs,, CcoOuparb  yCTAaHOBKY U3  HPEIOKEHHOTO




000py/10BaHus, OMUCKHIBATh XOJ1 ONbITa U (HOPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE IPAMBIC HU3MCPCHHA C HMCIIOJIB30BAHHUECM AHAJIOTOBBIX
HpI/I60pOB U JaTYUKOB (I)I/ISI/IIICCKI/IX BCJIMYHMH, CPaBHUBATL PC3YJIbTATHL

M3MEPEHHH ¢ YUETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOJUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOH
BEIMYHMHBI OT JAPYrOM C MHCIOJNBb30BAHUEM MPSAMBIX W3MEPEHUI:
IUTAHUPOBATh HCCJIEIOBAaHNE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  INpeUIoKeHHOMY  IIaHy,  (UKcHpOBaTh
pe3yabTaThl MOJYYCHHOH 3aBHCUMOCTH B BHJE TAaONMUIl U TpadHKOB,

ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIICAOBaHMA

1.12

MPOBOAUTh  KOCBEHHbIE  U3MEpPEeHHs  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh FKCIIEPHUMEHTAIBHYIO YCTaHOBKY,
cienyss NpPeMIOKEHHOM HWHCTPYKLUMH, U BBIUHCIATH 3HAYCHHE

BCINYHHBI

1.13

COGJIIO,Z[aTB ImpaBujia TCXHUKH 0e30I1aCHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKHUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMEPHOCTU

1.15

paciio3HaBaTb IMPOCTBIC TCXHHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBLIC
HpI/I60pI)I o CXeMaM U CXCMATHYHBIM PUCYHKAaM, COCTABJISITb CXCMbI
QJICKTPHYCCKUX ueneﬁ C IOCJICAOBATCIIbBHBIM H IIapaJUJICJIbHBIM
COCOAMHECHUECM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYCHUS

QJICMCHTOB JJICKTPHYCCKUX ueneﬁ

1.16

MPUBOAUTE TPHUMEPHl (HAXOIUTh HH(POPMALMIO O TMPUMEPaXx)
MPAKTUYECKOTO MCIIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HM I oOecnedyeHus Oe30MacHOCTH TpH  OOpalieHuH ¢
npubopaMu ¥ TEXHUIECKUMHU YCTPONCTBAMHE, COXPaHEHUS 3JI0POBbS U

cOOJTI0IEHNST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIIEH cperie

1.17

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UYECKOTO CONEPIKAHUS B CETU
HHTepHeT, Ha OCHOBE MMEIOLIUXCSA 3HAHUM U IYTEM CpPaBHEHMS
JIOTIOJIHUTEIbHBIX HMCTOYHHUKOB BBIACIATH HHGOpPMAIUIO, KOTOpas

SABIIACTCA HpOTI/IBOpe‘{HBOI‘;I WA MOXKET OBITh HGHOCTOBepHOﬁ

1.18

HCIIOJIb30BAaTh IIPpU  BBIIIOJHCHUU y‘{e6HBIX 3aJlaHUM HAay4YHO-




MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOTO COJIEp)KaHHUs, CIPABOUYHbIE
Marepuansl, pecypcsl cetu MHTepHeT; BinaaeTs NpuémMamu
KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/71aBaTh COOCTBEHHBIC MMCHbMEHHBIC M KPATKHE YCTHBIC COOOIICHHUS,
0000mas uHGOpPMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UUIECKOTrO
COZICp)KaHMs, B TOM YHCIC IyOJMYHO MPEACTABIIATh PE3yJbTAThI
MPOCKTHOM WJIM  HCCJCIOBATEIbCKON JCSITEIBHOCTH, TPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYEHHbBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, CONPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

MIPY BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3HUECKUX
MPOIIECCOB pacCIpeaessITh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
IIOCTABIICHHBEIMM  3aJadaMM, CJICAWTh 3a BBINOJHCHHEM ILIaHA
JEUCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATH COOCTBEHHBII
BKJaJ B JICSITEIIbHOCTb TPYIIIbI, BBICTPAaUBaTh KOMMYHUKATHUBHOE

B3aMMO/ICIICTBHE, MTPOSABIISASL FTOTOBHOCTD pa3peiiaTh KOHPIUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NPEAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI
06pa3013aTe.111)H0171 nporpaMmMbl OCHOBHOTI'O oo1ero 06pa303a1mn

1.1

HCIIOJIb30BATh U3YUCHHBIC MOHATHUSA

1.2

pas3jindaTth ABJICHUA IO ONHMCAHHUIO HX XaPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/IIIGCKOG SIBJICHUC

1.3

pacno3HaBaTh IPOSBIEHUE W3YUYEHHBIX (PU3MUECKUX SBICHUHA B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYECKUe SBICHHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIIEIATH

CyLIECTBEHHbIE CBOMCTBA (MpU3HAKN) (PU3MUECKUX SBICHUMN

1.4

OMUCHIBATh H3YYCHHbIE CBOWCTBA Tel U (uU3MUecKHe SBICHHS,
UCTONB3yd (U3WYECKHe BEIMYMHBI, TPU OINWCAHWM MPABHIBHO
TPaKTOBaTb  (PU3WYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYUH,
0003HAYCHHS M eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTHMH

BEIMYMHAMHU, CTPOUTh TpadUKHd  M3YYCHHBIX  3aBHCHMOCTEH




(bUBUYECKUX BEIMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U TPOLECCHI,
HCNOJIb3ySl H3YYEHHBIE 3aKOHbI, IIPU 3TOM JaBaThb CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alMCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPAXXCHHC

1.6

OOBSICHATH (PU3NYECKHUE MPOLIECChl U CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallMd IpPaKTHUKO-OPUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUYUHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bl/ISI/I‘ICCKI/IX HBHGHHﬁ, q)HSI/I‘leCKI/IX 3daKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemaTh pacdy€THbIC 3a7aud (omuparomuecs Ha cucremy m3 2 — 3
YPaBHEHMI), HWCHOJB3ysd 3aKOHBI U  (OPMYJIbI, CBSI3BIBAIOIIUE
¢u3nyueckre BENWYMHBI: Ha OCHOBE AaHaJlIM3a YCJIOBHUS 3aJaud
3alMUCbIBAThL  KPATKOC  YCJIOBHC, BBIABIIATE HCOOCTAIOIIUEC HUIIHU
M30BITOYHBIE JJAHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIC
JUIsL pelIeHus, MPOBOAUTH PAaCyYE€Thl U OLICHUBATh PEATUCTUYHOCTH

MOJIy4€HHOT0 3HAUeHUS (PU3NUECKON BETUUNHBI

1.8

pacro3HaBaTh NIPOOJEMbI, KOTOPbIE MOKHO PELIUTh IPHU IMOMOIIU
(bU3HMYECKUX METOJIOB, UCIIOJB3Ysl ONMMCAHUE UCCIEIOBaHUS, BBIACIATH
IIPOBEPSEMOE NPEIANOIOKEHUE, OLICHWBATH IPABWIBHOCTh MOpsSAKA
IIPOBEICHHUS UCCIICOBAHUA, [EJIaTh BbIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHH 1 OTIBITOB

1.9

MPOBOJUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WU
(U3MUECKUX CBOWCTB TENI: CAMOCTOSATENILHO COOMpATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 00OPYAOBAaHUSA, ONUCHIBATH XOJ OMNBITa U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOJIUTh TPH HEOOXOJUMOCTH CEPHI0O TPSAMBIX H3MEPECHHH,
OTpeNieNiAs cpelHee 3HaueHHe H3MepseMOl BeIMYMHBI ((POKyCHOE
paccTrostHue coOMparome JUH3BI), 00OCHOBBIBaTH BBHIOOP crocoba

M3MEpEeHus (M3MEPHUTEIHHOTO MPHOOopa)

1.11

MPOBOJIUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEIUYUH C
UCTIONIb30BAHUEM TPSIMBIX M3MEPEHHUI: IUTaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJIbTaThl
MOJTYYEHHOH 3aBHCHMOCTH (PM3MYECKHX BEIMYUH B BHUIE TaOIUIH

rpauKoB, JIeNaTh BHIBOBI IO PE3yJIbTaTaM UCCIIEIOBAHUS




1.12

MPOBOAUTh  KOCBEHHbIE  U3MEpPEHHs]  (U3NYECKUX  BEJIMYMH:
IUTAHUPOBATh U3MEPEHUs], COOMPaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATh W3MEPEHHUs, CleAys NpPEIIOKEHHOW HWHCTPYKIMH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJIU3UPOBATH IIOIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmogaTh TpaBuWiIa TEXHUKM Oe3omacHOCTH TpH  pabore ¢

1ab0opaToOpHBIM 000PYyIOBAHUEM

1.14

pa3nuyaTh OCHOBHbBIE NPHU3HAKU HM3YYEHHBIX (U3UUECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCOMIOTHO TBEPIOE TEJIO, TOUCUHBIH HCTOUHHK
CBeTa, JIy4, TOHKas JINH34a, IUIaHETapHas MOJENb aToMa, HyKJIOHHAas

MOZCJIb aTOMHOI'0 AApa

1.15

XapaKTepu30BaTh MNPUHIUNBI JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM Ha HX ONHMCAHMS, HCIOJb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKUX SBICHHH W HEOOXOIUMBIE

(bu3uIecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB MPH PELICHUH Y4eOHO-IPaKTHUYECKUX
3aJa4, ONTUYECKHE CXEMBI JJIsl MOCTPOSHHs N300pakeHHH B MIIOCKOM

3epKajie U COOMparoIIeH JTHH3e

1.17

NPUBOJIUTL TpUMEpbl (HAXOAWTh HWHGPOPMALUIO O MPUMEPAX)
MPAKTUYECKOI'0 UCIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HH Ui o0ecriedeHusi O€30MacHOCTH TIpu  OOpalieHun ¢
npubopaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXpaHEHHUS 3/10pPOBbs U

coOII0ICHNS HOPM SKOJIOTMYECKOT0 TIOBEJICHUS B OKpY KaloIlel cpeie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETH
WuTtepHer, camocTosTeNnbHO (GOPMYyNHUPYs TOUCKOBBIM  3ampoc,
HaxOJWUTh TYTH  OMNPENEJICHUS  JOCTOBEPHOCTH  IMOJYUYEHHOM
nH(pOpMallMd Ha OCHOBE HMEIOUIMXCA 3HAHUN U JOMOJTHUTEIHHBIX

HCTOYHHUKOB

1.19

WCTOJNb30BaTh TPU  BBHIMOJHEHUH YYE€OHBIX 3aJaHUi  HaydyHO-
HOMYJIAPHYIO JIUTEPaTypy (PU3MYECKOTO COJEpXKAHUSA, CIIPaBOYHBIE
Marepuaibl, pecypcsl cetu MHTepHeTr; Biagers npUEMAMHU
KOHCIIEKTHPOBAHMs TEKCTa, IIpeoOpa3oBaHus MHGOpPMALUU U3 OJHOHN

3HAKOBOU CUCTEMBI B IPYTYIO




1.20

CO3/1aBaTb COOCTBEHHbIE ITMCBMEHHBIE M YCTHBbIE COOOIICHMSI Ha
OCHOBE HMH(OpPMALIMU M3 HECKOJBKUX HCTOYHHUKOB (HPU3UUYECKOTO
coJiep’KaHusl, MyOJIMYHO NPEACTAaBIATh PE3YyJbTaThl MPOEKTHOW WM
HCCIIEAOBATEILCKOM  JEATENBbHOCTH,  IPU  3TOM  I'PAaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUIMHBIN allapaT u3y4aeMoro pasaena
GU3MKH U COMPOBOXKJIATh BBICTYIJICHHE TMpe3eHTaluel ¢ y4éTom

0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUHA (PU3NIECKUX
MIPOLIECCOB pacHpeAesaTh 00SI3aHHOCTH B TPYIIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 3a BBIIOJIHECHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €T0, aJIeKBATHO OLICHNBATh COOCTBEHHBIN
BKJIAJ B JEATEIBHOCTb TPYIIIBI, BBICTPAUBaTh KOMMYHUKATUBHOE

B3aHMOHeﬁCTBHC, MMPOABJIASA TOTOBHOCTD Pa3pCllaTh KOH(bJ'II/IKTLI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

1.1

®usznka — Hayka O npupone. SIBIeHHS TPUPOIBL.
®dusnuecKkue SABIICHHUA: MEXaHUYECKUE, TEIJIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ousnueckue BENUUMHBL  M3mepeHne  (U3NYECKHX
BenmMuuH.  Pusnueckue  npubopsl.  [lorpemHoctsh

u3MepeHnii. MexayHapoHas CUCTEMa €UHULL

1.3

EcTtecTBeHHOHayuyHBI METOJ| MO3HaHUA: HaOIIOJCHUE,
IIOCTAaHOBKA HAy4YHOT'O BOIIPOCA, BBIABMIKCHHE THIIOTE3,
OKCIEPUMEHT 10 TPOBEPKE THUIOTe3, OOBSICHEHUE

Ha6moz[aeMoro SABJICHUSA

1.4

Onucanne PU3NYECKUX SBJICHUHA C TIOMOIIBIO MOIEIIeH

1.5

[TpakTiueckue paboThI:

#H##Par###13MepeHne paccTossHUM.
##HtPar#H#3mepenne o0béMa KUIKOCTH U TBEPIAOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MaJIbIX TeJl.
###Par###l13mepeHne  TemmepaTypel P [TOMOILIA

JKUJKOCTHOTO TEPMOMETPA U AATYHUKA TEMIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELLIECTBA

2.1

##HtPar#H##CTpoeHNe BEIECTBA: aTOMBI U MOJIEKYJIbI, UX
pasmepbl.  OmNBITBL,  OKA3bIBAIOLIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###HPar#HH /| Brokeane  yactuly,  BemlectBa.  CBi3b
CKOPOCTH  JBW)KCHHS  YacTUI[ C  TeMIEpaTypoi.

BpoyHoBckoe nBuxenue, mudpdysus

23

BzaumopeicTBue 4acTULl BEMIECTBA: IPUTSKEHUE U

OTTAJIKMBaHHUC




HiHtPar#HH# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHUE

ra3oB, JKUIKOCTEH M TBép,[[BIX (KpI/ICTaJIJII/I’leCKI/IX) TCII.

24 BzaumocBs3p Mexay CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTuyeckue paboOTHI:
###Par###Onenka quaMeTrpa aToMa METOJIOM PSIOB (C
UCToNib30BaHueM ¢otorpaduii).

2.6 #HHPar###OnbpITE o HAOJIFOJEHUTO TEIJIOBOTO

pacumpeHus ra3os.
HHHPar###ONBITEI IO  OOHAPYXKEHUIO JCHCTBUSA CHII

MOJICKYJISIPHOI'O IPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunyeckoe JBUYKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBIKCHHE
H#HPar#H#CKopoCTb. Cpennsist CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKE€HHUU. Pacy€r myTu W BpeMeHH
JIBI>KEHUS
SBnenune uHepuuu. 3akoH uHepuuu. B3ammoneictBue
33 TeN KaK MPUYMHA U3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell.
Macca kak Mepa HUHEPTHOCTHU Teja
14 ##HtPar#H#H#lnotHocTs BewiecTBa. CBsI3p IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BellleCcTBa
3.5 Cua KaKk XapakTepUCTHKA B3aUMOICHCTBHS TEN
16 Cuna ynpyrocty u 3akoH ['yka. M3Mmepenuwe cuibl ¢
. MOMOILIBIO TMHAMOMETPA
37 ###Par###SIBnenue TAroTeHus U cuia TsbkecTH. Cuna
' TSKECTH Ha Apyrux maHerax. Bec Ttena. HeBecomocTts
13 Cuna Tpenus. TpeHHE CKOJIBXKEHUS M TPEHUE TIOKOA.
' TpeHue B mpupojie ¥ TEXHUKE
3.9 #H##Par###CnoxxeHue CuJ, HaIpaBJICHHBIX IO OJIHOU
' npsiMoil. PaBHozelicTByOIas CUIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHUS
(wapuka B JKMJIKOCTH, MOJIENU  3JEKTPUYECKOTO
aBToMOOWIT W Tak gainee). OmnpeneneHue CpemHen
CKOpOCTH CKOJBXEHHUS Opycka WIM IIapuka IIo
HAKJIOHHON  miockocTH. OmpeneneHue  IMIOTHOCTH
TBEPIOTO Tena. OnbITHI, JI€MOHCTPHUPYIOILUE
3aBUCHUMOCTh PacTsDKEeHUs (nedopManuu) NpyKUHBI OT
OpUIOKEHHOW  cuiibl.  OmBITBI, J€MOHCTPHUPYIOIUE
3aBUCHUMOCTb CUJIBI TPEHHUSI CKOJBKEHHUS OT Beca Teja U

XapaKkTepa CONMPHUKACAOIINXCA HOBerHOCTeI}'I

dusnyeckue ABJICHUA B npupoac: MpUMEPLbI ABMKCHUS C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXUBOW IPUPOJIE,
NeMCTBUE CUITBI TPEHUS B IPUPOIEC U TEXHUKE
3.12 TexHuueckue yCTpocTBa: IMHAMOMETP, MOAIIUITHUKU
JIABJIEHUE TBEPJIbIX TEJIL, )KUJKOCTEI U TA30B
41 HaBnenue TBEpmoro tena. CrnocoObl yMEHbBIIEHUS U
' YBEJTUYCHUS JTABICHUS
4o JlaBneHue raza. 3aBUCUMOCTbD JIaBJICHHUS T'a3a OT 00bEMa,
' TEeMIEPATypPbl
43 [lepenava maBieHus] TBEPABIMHU TEIAMH, KUAKOCTIMU U
. razamu. 3akoH [lackans. [lHeBMaTHYeCKre MaIIMHBI
3aBUCHUMOCTh  JaBJICHUS OJKUIKOCTH OT TJIyOWHBI.
4.4 IM'mapocraTudeckuii mapanokc. CooOiaromuecst COCy/Ibl.
['mnpaBnuyeckre MeXaHU3MbI
AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHbl
45 CYIIECTBOBAHUS BO3AYIIHOW 000m0uku 3emun. OImbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JAaBJICHUS OT
BBICOTBHI HaJl YDOBHEM MOPsI
46 Wsmepenne armocdepHoro nasienus. I[lpubopsr s
' U3MepeHHs aTMOC(HEPHOro AaBIICHUS
JlelicTBME XKUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BeiTankuBawmas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3gyxormnnaBanue




4.9

[TpakTrueckue padbOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa mNOrpyXEHHOM B JKUIKOCTH YacTH Teja.
OmnpeneneHne BBITAIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha
TEN0,  MNOrpyk€éHHoe B  KHIKOCTb.  [IpoBepka
HE3aBUCUMOCTHU BBITAJIKMBAIOLIEH CHIIBI, JEHCTBYIOILEH
Ha TeJIO0 B OKUJAKOCTH, OT Macchl Tena. ONbIThI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKMBAIOLLEH
CHUJIBI, JEUCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT 00BEMA
NOTPYKEHHOU B JKUJKOCTb YAaCTH TeJla U OT ILUIOTHOCTH
KUJKOCTH. KonctpyupoBanue  apeomerpa  WwiH
KOHCTPYMPOBAaHHE  JIOAKM M  OIpeAciieHue  e€

Ipy30I10ABEMHOCTH

4.10

dusnueckue SIBJICHUA B mnpupoae: BIIMSHHC
aTMOC(i)epHOFO JaBJICHHS Ha JKUBOM OpraHusMm, IJIaBaHHUEC

pBIO

4.11

TexHuueckue yCTPOWCTBA: COOOIMIAIOMIMECS COCYIBI,
YCTPOMCTBO BOJIONPOBOJAA, THJPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC,

apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT'UA

5.1 Mexanunueckas pabota
5.2 Mexanuyeckast MOIITHOCTh
53 [IpocTeie  MexaHW3MBI: pblyar, OJOK, HaKJIOHHas
' wiockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeneHue npaBuiia paBHOBECHUS pbluara K 0JIOKy
«3onotoe  mpaBwio»  MexaHukd.  KoaddunueHnt
5.5 II0JIE3HOT'O JIEUCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUU TeNa, MOTHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
53 [Tonnass mexanuueckasi SHEprusi. 3aKOH H3MEHECHHUS U
' COXpaHEHUS MEXaHUYECKOH SHEePTUn
5.9 [TpakTrueckue pabOTHI:




#H#HtPar#H##Onpenenenue pabOTbl CUJIBI TPEHUS IPU
pPaBHOMEPHOM JBW)KCHMHM Tejla [0 TOPU30HTAJIBHOMN
nosepxHoctu. MccnenoBanue yciIOBUH  PAaBHOBECHSA
peiyara. Msmepenne KIIJ[ HakIOHHOM MJIOCKOCTH.

N3yueHune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUHU

du3nyeckre SBICHHUS B npupoaec: pblHaru B TCIIC

5.10
YeloBeKa
TexHuueckue yCTpOMCTBA: pblyar, TMOJABUXHBIA U
5.11 HETIOJIBYKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasaena 3jeMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOM
61 TEOpUU CTPOEHMs BemecTBa. Macca U pa3Mepsl
' MosieKyd.  OmbITBI, TOJATBEP)KIAIOUIME  OCHOBHBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKOW TEOpUU
Mogenu  TBEPAOro, OKUAKOIO M ra3oo0pa3zHOro
6.2 cocTosiHMi BemiecTBa. Kpucrammmaeckue u aMmop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIOKEHHH MOJIEKYJIIPHOKHHETUYECKON
TEOpUU
6.4 CMauuBaHu€E U KalWUISIPHBIE SIBICHUS
6.5 TernoBoe paciIMpeHne U CxKaTUue
66 Temneparypa. CBsi3b TeMmIeparypbl CO CKOPOCTBIO
. TEIUIOBOTO JIBUJKEHUS 4aCTHULL
67 Baytpennss sneprus. CriocoObl 3BMEHEHHUS! BHYTPEHHEH
. SHEPTUM: TeIUIoNnepeaada U COBEpIIeHNnEe padOThI
6.8 Buael Tenonepenadn: TEMIONPOBOAHOCTh, KOHBEKIIMS,




U3Iy4eHue

KomnyectBO  TEMIOTHL. VYnenpHas  TEIIOEMKOCTH

6.9
BELIECTBA
TenmooOMeH u TemyIoBOe paBHOBeCcHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VnenbHas TemoTa riaBiIeHUs
[TapooOpazoBanue u  KoHaeHcanus.  HMcmapenwue.
6.12 Kumenne. VYnenpHas  TemioTra mapooOpa3OBaHMUS.
. 3aBUCUMOCTH TEMIIEpaTyphl KUTIEHUSI OT aTMOC(HEPHOTO
TABIICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeibHas TEII0Ta CrOpaHus
[lpunuunsr  pabotel  TerioBbix  aurareneit  KIIJ]
6.15 TEIJIOBOTO ABUTraTelsl. 1eIUIOBbIE ABUTrATENIM W 3alllUTa
OKpPY’KaloIlleH cpeibl
3aKOH COXpaHEeHHsI U MPEBPAILIEHHUS YHEPTHUH B TETIOBBIX
6.16
rpoiieccax
[IpakTuueckue paboOTHI:
HH#HPar###OnbITEI 10 OOHAPY)KEHUIO JICUCTBHS  CHJI
MOJIEKYJISIPHOTO MIPUTSKEHUS.
HH#HParf##0NpITBL  TIO0  BBIPAIIMBAaHUIO  KPHUCTAJIOB
ITOBAPEHHOM COJIM WM caxapa.
#HHPar###OnbITH 1o HaOJIFO JEHUTO TEMJIOBOTO
617 pacUIMpeHus Ta30B, JKUJIKOCTEU U TBEPIBIX TEI.

###ParfH##0npenencHie JaBleHHUS BO3[yXa B OalllloHe
ITIPUTIA.

HHHPar##H#ONBITH, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH
JaBJICHUS BO3[yXa OT €ro o0béMa W HArpeBaHUS WU
OXJIaKJCHUS.

###Par### [poBepka THUMOTE3bI JTUHEHHOW 3aBUCUMOCTHU

JJINHBI CTOJIOMKA KHUIKOCTH B TepMOMeTqueCKOﬁ




TpyOKe OT TeMIepaTypshl.

###Par###Ha0monenue W3MEHEHUS BHYTPEHHEHN
SHEPrUM Tela B pe3ylibTaTe Teruionepenayn u padboTsl
BHEIIHUX CHUJI.

###Par###IccnenoBanue SBJICHUS TEIUIOOOMEHa TMpHU
CMEIIMBAHUM XOJIOJIHOU U rOpsiuei BOJIBI.
#H#H#Par###0Onpenenenue KOJIMYECTBa TEIJIOTHI,
MOJIy9eHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METALUTUICCKUM IHITUHIPOM.

#HH#Par##H#Onpenenenune yIETbHOU TEIIIOEMKOCTHU
BEIIECTBA.

#i##ParfH##lccnenoBanue npouecca HCapeHus.
#H##Par###OnpeneneHne OTHOCHTEIBHONW — BJIAXKHOCTHU
BO3/IyXa.

H#HH#Par###0npenenenne yAelbHONW TEIUIOTHI IIJIaBICHUS

JIbaa.

6.18

@dusnueckue SBICHHS B TPUPOJAC: TOBEPXHOCTHOE
HATSOKCHHE W KaNMWULIPHBIE SBICHUS B MPHPOJE,
KpHUCTaJUIBl B ipupoae, u3nydenue ConHia, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOWMCTBA:  KalWUIAPBI, MPHUMEPHI
HCIIOJIb30BaHUSI KPUCTAJIOB, XMIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THTPOMETPBI, NCHUXPOMETp, IMapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHUA

7.1 DnekTpuzanus Tei. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apsIJIOB U PACCTOSIHUS MEKAY TEIaMH)

73 Onextpuueckoe nose. Hanpssk€HHOCTD 3JEKTPUUECKOTO

nosia. [lpuHIMI cyneprno3uiuu 3JIEKTPUUYECKUX MoJieh




(Ha KaYECTBEHHOM yPOBHE)

Hocurenu »snexTpuyeckux 3apsioB. OJIEMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue atoma. IlpoBoaHuku u
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DNEeKTpUYECKU  TOK.  YCIOBHUS  CYILECTBOBAHMS
' AIEKTPUUYECKOTO TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKA
JeiicTBus AIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSAX U razax
. Onektpuueckass menb. Cuia ToKa. IEKTPUUYECKOE
' HaIpsKEHUE
79 ConpotuBieHue MIPOBOJIHUKA. VY nensHoe
‘ COMPOTHUBIICHUE BEILIECTBA
7.10 3akoHn Oma 111 yyacTKa enu
1 [locnenoBarenpHOE W MapajjieIbHOE  COEAMHEHHE
' MIPOBOJHUKOB
PaGota W MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyins — Jlenna
13 DNeKTpuYecKue e U TMOTPEOUTENH SICKTPHUSCKON
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocTtossHHBIE MarHuThHl. B3auMonencTBUE IMOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHutHOoe TONE€ 3€MJIM U €ro
' 3Ha4YEHHE IS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE 3IEKTPUUECKOTO TOKA.
' [IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE
JleiicTBHe MarHUTHOTO TOJS HAa MPOBOJAHUK C TOKOM.
717 DNeKTpoABUTaTellb MOCTOSSHHOTO TOKAa. Vcmonb3oBaHue
. JJIEKTPOJBUraTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCTIOpTe
7.18 OneiTel  @apages.  SIBieHue  3IEKTPOMArHUTHOMN




nnaykuuu. [Ipasuno Jlenna

DIEeKTpOreHeparTop. CnocoObl MOJTyYeHUs
7.19 AIEKTPUIECKOM SHEPTUH. DNeKTpOCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 110 HAOTIOACHHUIO JICKTPHU3AIUH TEJ HHIYKITUEH

Y TIPH COMPUKOCHOBEHHMH.

HccnenoBanue fAeiicTBUS OSIEKTPUUECKOTO TIONISA  HA

MIPOBOJHUKY M TUDJICKTPUKHU.

COopka ® mpoBepkKa padOTHl DSJIEKTPUUYECKON IIETH

MOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHie HAMIPSHKCHHUS.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HJIYIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHBIICHUS PE3UCTOPA M HAIPSIKEHUS

Ha pe3nCTope.

OIBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTD

ANEKTPUICCKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOIA/IA MMOTEPEYHOr0 CEYeHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHUS HANpSOKEHUW TpU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiaa Asi CHUJIBI TOKA MPH MapauieIbHOM
COCMMHEHUH  pe3ucTtopoB.  Ompenenenne  pabOTHI
AJEKTPUYECKOTO TOKA, MAYLIETO0 Yepe3 Ppe3ucTop.
OmpeznenieHHe  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIJIEIIAEMO Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CUJIbI TOKA, MAYLIETO 4Yepe3 JAMIIOUKYy, OT HalpsSKEHUS
Ha Heil. Onpenenenue KIIJ[ narpeBatens. MccnenoBanue
MarHUTHOTO B3aMMOJICHMCTBHSI IIOCTOSHHBIX MAarHWTOB.
N3yueHne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPHU
ux o0benMHEHWHM u  pasaencHuu. MccimemoBanue
JEUCTBUSA DJIEKTPUUYECKOTO TOKA HAa MAarHUTHYIO CTPEJIKY.

OHLITBI, ACMOHCTPUPYIOIIHEC 3aBUCHUMOCTD CHJIbI




BSaI/IMOHGﬁCTBHH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHUA TOKa B KaTYIIKE. I/ISYLIeHI/IC

JIECTBUSL MarHUTHOIO MOJS Ha INpOBOAHUK C TOKOM.

Koncrpyuposanue u U3y4YeHUue paboThI
BIIEKTPOJABUTATEISA. N3smepenne KII/
3JIEKTPOJIBUTATEIIbHOM YCTaHOBKH. OnbITHI o

HCCICAOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIHU:
HUCCICI0OBAaHUC W3MEHEHMI 3Ha4YeHUSI U HaIlpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Odusuyeckue SBICHUS B TMPUPOJE: IIEKTPUUECKUE
SBJIICHU B  arMmocdepe, DIJICKTPUUECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJI€ 3eMJIH, Apei( IMOIFOCOB,
POJIb MATHUTHOTO TIOJIS JJISl )KU3HU Ha 3emuiie, MOJIIPHOE

CHUAHHUC

7.22

TexHuyeckue yCTpOWCTBA: HJIEKTPOCKOI, aMIepMeTp,
BOJITMETpP, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPIHUH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKHE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEINb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOT'O TOKA

9 KIIACC
Kon
Konx sanemenrta [IpoBepsiembie 271EMEHTHI COAEPIKAHMS
paszzena
MEXAHUWYECKUE SBJIEHUA
Mexanuyeckoe JBuWKeHHe. MarepuanbHas — TOYKA.
81 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHUUECKOTO IBHXKCHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
#H##Par##HHepaBHoMepHOE NPAMOJIUHEIHOE JIBUKCHUE.
8.4 CpenHsdst W  MIHOBEHHass CKOpPOCTb Tejla  IpHU
HEPaBHOMEPHOM JABM)KEHUU




Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEMHOE

8.5
JBUKEHUE
8.6 ##HPar###CBooOoaunoe magenne. OnbITel [ anuies
#H##Par##HPaBHOMEpHOE JBI)KEHUE II0 OKPY>KHOCTH.
8.7 Ilepuon m wactora oOpamieHus. JIuHelHas M yryioBas
ckopoctu. LleHTpocTpemMuTenbHOe yCKOpEHUE
8.8 ITepssIii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 #HHHPar### [puHIUTT CyNIEPIIO3UITIN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HiHPar###Cunia TpeHMs: CWila TPEHUS CKOJIbKEHUS,
5.13 CUJIa TPEHHUS MOKOS, IPYTHe BUIbI TPEHUS
#HH#Par##H#Cuna TOKECTH U 3aKOH  BCEMHPHOIO
.14 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaICHUS
JBuxenne  mmaHer  Bokpyr  Comnma.  I[lepBas
515 KocMu4eckasi ckopocTb. HeBecoMocTh 1 eperpysku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE
8.16 oo
#H##Par##HPaBHoBecue TBEPJOro Teja ¢ 3aKPEIIEHHOMN
517 0CbI0 BpameHuss. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynse Tena. U3menenue umiynbca. IMIyibe CUibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHPar###PeakTuBHOE IBUKEHUE
8.21 Mexanuueckasi paboTa U MOIIHOCTb
PabGora cun Tsokectu, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUH U PabOTHI
[loTennumanpHass dSHEprust Tejia, MOAHATOTO  HaJ
523 MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHmanbHas SHEPTUsl CHKATON MPYKUHBI
#H#Par##HKunernueckas  sHeprusa.  Teopema 0
525 KUHETUYECKON dHEPIUU
8.26 HiHtPar###3aKkoH coOXpaHEHUsI MEXaHUYECKON SHEPTUn




8.27

[TpakTuueckue padbOThI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHUS Opycka
WIA JBIDKEHHS IIapuka 1O HAKIOHHOM TUTOCKOCTH.
OmnpeneneHrue yCKOpPEeHUsl Tella IpU PaBHOYCKOPEHHOM
JBYD)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
[TpoBepka THUIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
JBIDKEHUN 0€3 HAdaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psAa HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS
OT cCcwibl HoOpManbHOro nasieHus. Omnpenenenue
kod(pduureHTa TpeHus CcKonbxkeHus. OmnpeneneHue
KECTKOCTU MpykuHbl. OmnpeneneHue padOTHl CUIIBI
TPEHUST TpU PABHOMEPHOM JBIDKEHUM Tela 10
TOPU30HTAJILHOW MOBEepXHOCTH. OmnpezeneHue padOThI
CWIBl  YIOpPYrocTM  Hpu  IoIbEME  Ipy3a ¢
UCTIOJIb30BAHUEM  HETIOABIDKHOTO M TOABIIKHOTO

0JIOKOB

8.28

du3nueckue SBICHUS B IMpUupoaAc: IMpPUIUBBI U OTJIUBLI,
JABMOKCHUEC IIJIAHCT ConHeyHoOH CHUCTCMbI, PCAKTHBHOC

JABHXKCHHC )KHBbIX OPT'aHU3MOB

8.29

TexHuueckne  yCTpPOWMCTBA:  CHHAOMETpP, JATYUKHU

II0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHMA 11 BOJIHBI

KonebarenbHoe JABHIKCHUC. OcHoOBHbBIC XapaKTCPUCTUKU

>l KOJIeOaHM: IEPHUO/I, YaCTOTa, aMIUTUTY/ 1A
97 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpaiieHre sHepruu npu KoiaedaTeIbHOM JABHKEHUN
93 3aryxawomue kojeOaHusa. BolHyXIeHHBIE KojeOaHUs.
' Pe3onanc
Mexanuveckue BoJHbI. CBOMCTBA MEXaHUUYECKUX BOJIH.
9.4 [IpononbHBIE U TIONIEpEYHBIE BOJHBI. [[JTMHA BOJHBI U

CKOpOCTb €€ pacrpocTpaHeHus. MexaHn4eCcKUe BOJIHBI B




TBEPAOM TeJIe, CEICMUYECKHE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTuyeckue paboTHI:
OmpeneneHne YacTOTBl W Tepuoja  KosieOaHMiA
MaTeMaTU4YeCKOr0 MasTHHKA.
OmpeneneHne YacTOTBl W Tepuoja  KosieOaHMi
MPY>KUHHOTO MasITHUKA
97 HccnenoBanme 3aBUCUMOCTH  TIepHOJa  KOJeOaHM
' MOABEHIEHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TIepHoOJa  KoJeOaHMit
MPY>KUHHOTO MasTHHKa OT Macchl Tpy3a. IIpoBepka
HE3aBHCHUMOCTH rnepuoja KOJIEOaHMH rpysa,
MO/BEIIEHHOTO K HUTH, OT MAaccChl rpy3a U >KECTKOCTH
NpYy>XKuHbI. MI3MepeHne yckopeHusi CBOOOTHOTO TaeHUs
duznueckue SBICHUS B MPHUPOJIE: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPACEHHE, CEHCMUYECKHUE BOJIHBI,
IlyHaMH, X0
09 TexHudeckne yCTpOMCTBA: 3XOJIOT, MWCIOJIb30BaHUE

YJIBTPa3ByKa B OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'IGKTpOMaFHI/ITHOC IIOJIC. 9J'IeKTp0Mal"HI/ITHI)IC BOJIHBI.

101 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 I[IIxana >1€KTPOMarHUTHBIX BOJIH

103 OnexTpoMaruuTHas npupoja csera. CKOpOCTh CBETa.

' BonHoBEIE cBOlICTBa CBETa

[IpakTuueckue padbOThI:

10.4 W3yueHue CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
dusnueckre SBICHUS B IpUPOAE: OHUOJIOrMYECKOe

10.5 IEUCTBUE BUJIMMOTO, yIbTpaduoIETOBOTO u
PEHTT€HOBCKOTO U3JTy4eHUM

10.6 Texnuueckune YCTpOWCTBA: UCIIOJIb30BAaHUE

SJICKTPOMATrHUTHBIX BOJIH IJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHUA

11.1

JlyueBast monens cBeta. MicTouHMKHM cBETa

11.2 IIpssMonuHEHOE paCIPpOCTPAHEHUE CBETA
113 Otpaxkenue cBeta. Ilnockoe 3epkano. 3aKoH OTpaskeHUs
' cBeTa
114 IIpemomiieHne cBera. 3aKOH MPEJIIOMIICHUS CBETa.
' ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon tydent B iuH3e
116 Ontnyeckass cucrema ¢oroanmnapara, MHKPOCKONa M
' TeJecKona
117 I'maz xak onruyeckas cucrema. biauzopykocts u
' JAJIbHO30PKOCTh
118 Paznoxenue 6enoro ceera B cnekrp. OnbiTel HeloTOHA.
' CrnosxeHue crieKTpajibHbIX LIBETOB. Jlucnepcust cBeta
[TpakTuyeckue paboTHI:
#H##Par#HtccnienoBanue 3aBUCUMOCTH yria
OTpa’KE€HHsI CBETOBOT'O JIyya OT YIJia MaJeHHUS.
#H#Par###l3yueHnne  XapakTEpPUCTHK  H300paKeHHs
IIpeIMeTa B INIOCKOM 3€pKalle.
H#HHPar### ccnenoBanue 3aBUCHMOCTH yria
NPEJIOMJICHUSI CBETOBOIO Jyya OT YIJla TaJeHus Ha
119 TPaHHULIE «BO3/IyX — CTEKIION.
. #i#Par#Ht# lonyuenne  nM300pakeHU ¢ MTOMOILBIO
COOMparOIIEH JTNH3HI.
#i#Par#Ht#Onpenenenne (QOKyCHOTO PpacCTOSHUS U
ONTUYECKOI CUITBI COOMpAIOIIEeH JTMH3BI.
#HHPar###ONbBITEl IO pa3nokeHuto Oeloro ceera B
CHEKTD.
HH#HPar###ONBITEl 0 BOCIPUATHIO IBETA IPEIAMETOB
IIpU UX HAOIIOAEHUU Yepe3 LIBETOBbIE (PUITBTPHI
dusunueckue sBICHUS B npupoje: 3aTMeHuss ConHua u
11.10 JlyHsbl, 1BeTa Tel, ONTHYECKHE SIBIEHUS B atmocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckune YCTpOKCTBA: OYKH, IIEPUCKOII,




¢doToanmapar, ONTHYECKUE CBETOBO/IBI

12

KBAHTOBBGIE ABJIEHUA
11 Omnbitel Pezepdopna u miaHeTapHas MOJAENTb aTOMA.
’ Mogaens aroma bopa
122 Hcnyckanue W IOTJIOLIEHHE CBeTa aToMOM. KBaHTBI
. JIunenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3nyyeHus
14 Crpoenune aromHoro sapa. Hykimonnas wMoxens
' aTOMHOTO spa. M3oTonsl
15 PannoaktuBHble npeBpaieHus. Ilepuon momypacnana
' aTOMHBIX S7EP
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsiOBOrO U
' MacCOBOTO YHUCEII
12.7 OHeprus cBs3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
178 Peakuuu cunresa u aenenus saep. Mcrounuku sHepruu
’ CouHiia u 3831
12.0 SAnepnas osHepretuka. JledcTBHME — pagMOaKTUBHBIX
' M3JTy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTyeckue paboTHI:
HaOnroneHne CIUIOMIHBIX W JIMHEWYATBIX CIIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanne TpPeKOB: MU3MEPEHHME SHEPTUM YaCTHIIbI
0 TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenue paauoakTUBHOTO (oHa
@uszpueckue SBICHUS B IPUPOJAE: €CTECTBEHHBIN
pasvoOaKTUBHBIN ¢oH, KOCMHUYECKHE TIy4H,
12.11 PaaMOaKTUBHOE U3JIyYEHHE NPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAJUOAKTUBHBIX W3IyYEHUN HA OpraHU3M
YeJI0BEKa
1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJIUBUyabHBIN JO3UMETp, KaMepa Bunbcona




MPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHose ®PT'OC

[lonnmanue ponu  (QU3MKM B HAYYHOM  KapTHHE  MHpa;
c(hOPMUPOBAHHOCTH 0A30BBIX MPEICTABICHUIA O 3aKOHOMEPHON CBS3H
U TI03HABa€MOCTH SBJICHMM INPUPOIBI, O POIU DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed ponu (GU3MKKM B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJOTUH, 00 3SBOJIIOLUU
(¢u3NYecKUX 3HAHUW W WX POJHM B IIEJIOCTHOH €CTECTBEHHOHAYYHOMH
KapTMHE MHUpa, O BKJIAJE POCCUHCKUX U 3apyOS)KHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBACHEHHE IPOIIECCOB OKPYIKAIOLIETO

Mupa, pa3BUTUC TEXHUKU U TEXHOJIOTHI

3HaHMsI O BMJAX MaTepuu (BEIIECTBO M IOJIE), O JBMIKEHHHM Kak
croco0e CyIIeCTBOBAHUSI MAaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpOCHHsI BelIeCTBa, O (U3UYECKON CYIIHOCTU SIBJICHHM MPUPOJIBI
(MEXaHUYECKUX, TEIUIOBbIX, JJIEKTPOMATHUTHBIX M KBAHTOBBIX);
YMEHHE pa3inyaTh SIBJICHUS 10 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;
yMEHHE pacro3HaBaTh MPOSBIEHNE U3YUYEHHBIX (QU3NYECKUX SBICHUIN
B OKpYXalollleM MHpEe, BBIIEsAsI MX CYUIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

Bnagenue ocHOBaMM MOHSATHWHOIO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHU U KCIIOJIb30BaHUE WX IS pelIeHHs Y4eOHBIX 3a/1ad;
YMEHHUE XapaKTepHU30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U

MIPpOLECChI, UCITIOJIB3Y Q)yHHaMeHTaJ'IBHBIC U OMIINPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMMCTBA TE€I U (I)I/ISI/ILIGCKI/IG SABJICHHUA,

WCIIONB3Ys (PU3UUECKHE BETUYUHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIIO3HAHUS C YYETOM
coOJroIeHns paBWJI OE30MaCHOTO TpyJa: HAOMIOACHUE (PU3HMUECKHX
SIBJICHUI

YMCHHEC CaMOCTOATCIIbHO CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OTIBITA M 3aMUCHIBATh €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIDI;
MIPOBEJICHUE MPSIMbIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEJIINYMH:
YMEHUE IUJJaHUPOBAaTh M3MEpPEHMs, CaMOCTOSATENILHO COOUpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HWHCTPYKLMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJbTATHI C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
MPOBEJICHUE  HECJOXKHBIX  JKCIEPUMEHTAIBbHBIX  HCCIIETOBAHMIA,
CaMOCTOSITENIbHO  COOMpPAaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY H
MPOBOAWTh  HCCIEAOBaHHWE 1O  WHCTPYKLUUH,  MPEICTaBIATh
MOJIyYE€HHbIE 3aBUCUMOCTH (DM3MUECKUX BEJIWYMH B BHJE TaOIMIl U
rpaduKOB, yUUTHIBATh MOTPEITHOCTH, JIeTaTh BHIBOJBI MO Pe3yIbTaTaM

HUCCICO0OBaHUA

[lonnmaHue  XapakTepHBIX  CBOMCTB  (pu3MuyecKUX  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO0, MOJEIU CTPOEHUS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMma,
HYKJIOHHasi MOJEJIb aTOMHOIO s/ipa) M yMEHUE NPUMEHSATb UX I

00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA Tel, B TOM
YuCl€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yYEHHbIE CBOMCTBA (PU3NUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

YMmeHue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCIIONIb3Ysl 3aKOHBI U (OPMYJIbL, CBSI3bIBAIOIIME  (PU3UUYECKUE
BEJIMYUHBI, B YAaCTHOCTH, 3allUCHIBATh KPAaTKOE YCJIIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEoO0X0AUMBIE Ui €€ PEelLIeHHUs, UCTIOIb30BaTh CIPaBOYHbIE JAHHBIE,
MIPOBOJUTH PAcCYE€Tbl M OLIEHUBATh PEAIMCTHYHOCTH IOJYYEHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIMUYUHBI; YMEHHUE OIPENENATh Pa3MEepHOCTh

(bu3nyecKoil BeIMYNHBI, MOJIYYECHHON IPU PEIICHUH 3a7auu

YMeHue XapakTepu3oBaTh MPUHLUIBl JACHCTBUS TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTUYECKHUX MPOLECCOB MO UX OMHCAHMIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBaxX (1)I/ISI/I‘ICCKI/IX SIBICHUM U HCO6XO)II/IMLIC (1)I/I3I/I‘IeCKI/IC




3aKOHOMEPHOCTH

10

YMeHue ucnoip30BaTh 3HAHMS O (U3NYECKUX SBICHHUSIX B
MOBCETHEBHON kKM3HM s oOecrieyeHuss O€30MaCHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ HpHOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsi U  COOJIIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEJEHUS B OKpYXKaWOIEH cpeae; MOHUMaHUE
HEOO0XO/MMOCTH IMPUMEHEHHs JOCTHKEHMH (UMK U TEXHOJIOTUH

AJIg palfMOHAaJIbHOT'O NPUPOAO0IIOJIb30BaAHUS

11

OneiT TOMCKa, TpeoOpa3oBaHUsT M MPEJACTaBICHUS HH(DOpMaH
(bU3MYECKOTO CONEpKaHUs C HCIOJNb30BAHUEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIyYeHHON MHGpOpMaM Ha OCHOBE HWMEIOIUXCS 3HAHUM U
JONIOJIHUTEINBHBIX ~ HMCTOYHUKOB, YMEHHWE  MCIIOJb30BaTh  MPHU
BBITIOJTHEHUH Y4YeOHBIX 3aJJaHUi Hay4YHO-MOMYJISIPHYIO JUTEpaTypy
(U3HYECKOTO COJECPIKAHMS, CIPABOYHBIE MATEPHUAIbI, PECYpPChI CETH
Wnrtepuer; BnageHue 0a30BBIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uH(pOpMallMd W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTyIO; YMEHHUE
CO3/1aBaThb COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaI_[I/II/I U3 HECKOJBKHUX UCTOYHHUKOB




IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsiemMblii 3JIEeMEHT COAePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe JBwKeHue. MarepuanpHas Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTD JIBUIKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JBHKEeHHE. CpeaHsisi ckopocTs. Dopmyna st
1.2 BBIUMCJIEHUSI CPEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MpSIMONIMHENHOE NIBMKEHHE. 3aBUCMMOCTh KOOPAMHATHI Teiaa OT
BPEMEHH B CIIy4ae paBHOMEPHOI'O IPSIMOJIMHEUHOIO IBUKECHHUS:
13 x(f)=x,+vt
I'padukn 3aBUCHUMOCTH OT BPEMEHU [IJS MPOCKIMH CKOPOCTH, MPOEKIIUU
IepeMENIeHUs, MyTH, KOOPAUHATBI IIPU PABHOMEPHOM IPSMOIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpDAMHATHI Tela OT BPEMEHHM B Clly4a€ pPaBHOYCKOPEHHOTO
HpHMOHHHGﬁHOFO JBHUXCHUA:
EQ
Sf)=v, #f+a,* 3
CDOpMy.HI:I AJid TMPOCKIHMU TECPEMCIICHHUA, IMPOCKIUU CKOPOCTU M MNPOCKIUH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUH:
1.4 O=v,, -t L
: Sy ..)_UCI_\‘ +a, 5
Q\'(I)ZUDA'+(I.\' Z,
a (f)=canst,
UII- = Ui.r- = 3("1'51'
I'padukn 3aBHCUMOCTM OT BpeMEHHM il NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, MPOEKIMU IEePEMEIIEHUs], KOOPAUHATHI MpPU PAaBHOYCKOPEHHOM
prlMOJ’IHHGﬁHOM ABUXKCHUHN
CBoOoanoe manenue. GopMyJibl, OMUCHIBAIOIINE CBOOOJAHOE MMAaJIEHUE Tea IO
1.5 BEepPTHKANU (JIBWKEHUE TeJa BHHU3 WM BBEPX OTHOCUTEIHHO TIOBEPXHOCTH

3emnn). I'padmku 3aBUCUMOCTH OT BPEMEHH JUIsl TMPOEKUUH YCKOPEHHS,




IOPOEKLHUHU CKOPOCTH M KOOPJAMHATHI TNpU CBOOOJHOM TAaJE€HUU Tejla 110

BCPTUKAIA

1.6

CkopocTh pPaBHOMEPHOTO JBIJKEHHS Tella MO OKpYKHOCTH. HampaBneHue
CKOpOCTH.
dopmyiia Ui BBIYUCICHUS CKOPOCTH YEpe3 PaJnyC OKPYKHOCTH U TEPUOJ
oOpareHus:

2nR

g

HentpocTtpeMurensbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOTO

yckopenusi. Dopmyra sl BBIYUCIEHUS YCKOPEHUS:

1.7

Macca. IInotHocTh BemecTa. @opmyiia A1 BBIYUCICHUS IUIOTHOCTH:

oo T
Py

1.8

Cuna — BCKTOpHAA (bI/I3I/I‘{eCKaH BeanunHa. CIIOKEHUE CUIT

1.9

SIBnenue unepnuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBJ'IeHHOCTb BCKTOPA YCKOPCHU: TCJIa U BEKTOpPA CUJIBI, HCIZCTBYIOHIGIZ Ha

TCII0

1.11

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

By =-Fy

1.12

TpeHHe IIOKOs U TPECHUC CKOJILKCHUS. d)opMyna IJIL BBIYUCIICHUSA MOAYJISI CHUJIBL

TPEHUA CKOJIbXKCHUS!




F_=p-N

1.13

Hedopmarust Tena. Ynpyrue u Heynpyrue naedopManuu. 3aKOH yOpyroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUA:

My - M5
R
Cuna TspKecTd. Y CKOpeHue CBOOOHOTO TaICHHUS.
dopmyia A7 BBIYMCICHUS CHIIBI TSHKECTH BOIM3H moBepxHocTH 3emiu: F = mg.
JBuxenue miuanet Bokpyr Connua. IlepBast kocMuyeckas CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmynbe Tena — BekTopHas puznyecKkas BeIHUrHa.
p=mo

Nmnynse cucremsl Ten. U3Menenue nmmyJibea. MMiyabe custbl

1.16

3akoH COXpaHCHUA NMITYJIbCa JJI 33MKHYTOI\/’I CHUCTEMBI TCIJI.
D=mU; +m, 0, =const

PeakTuBHOE JBMXKEHHE

1.17

Mexannueckas pabota. @opmyia Asisi BEIUUCICHUS paOOThI CUIIBL:

A=Fscosuc

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u MMOTCHIMAaJIbHAas SHCPIrus. q)OpMYJIa JUIA BBIYUCJICHUA

KUHETHYCSCKOU OHCPIuu:

mu”
E;T = 2

Teopema o kuHeTHUECKOU dHEeprun. Popmyia A BBIYUCIEHUS TOTCHIIMAIBHON




OHCPIUH TCJia, IOAHATOrO

HaJ 3eMIIEH:

Ep:n.‘g;'

Mexanuueckas OHEPIuUs:

E=E;+E p
1.19 3aKOH COXpaHEHMSI MEXaHUYeCKOHN sHepruu. @opmyJia Jj1sl 3aKOHA COXPaHEHUS
MEXaHMYECKOM SHEPrUU B OTCYTCTBUE CUJI TpEHUA: £ = const.
[IpeBpaiieHue MEXaHUUYECKON SHEPTUU TTPU HAJTMYWU CUJIBI TPEHUS.
[IpocThie MEXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.
Prruar. Moment cuisl: M - Fl.
VYcioBue paBHOBECHS phluara:
M+M, +..=0
1.20 <
[MoxBwxHBIN 1 HenoABWXKHBIN 0;10ku. KIT/] mpocThIX MeXaHU3MOB,
n= *"]ume,zm
*‘4-.511‘;3111-33313
[aBiienue TBEpIOTO TEIA.
®opMya 17151 BBIYUCICHUS 1aBlIeHUsI TBEPIOTO Tea:
s
pP= 5
191 [aBnenue raza. AtmochepHoe AaBlICHUE.
' I'mapocratnyeckoe JaBJI€HUE BHYTPHU KUJIKOCTH.
®opmyrna 115l BHIYUCICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+Dy,
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. PopMmyna g ONPENEICHUS BBITAJKUBAIOLIEH CHJIbI,
JEHCTBYIOIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23

Fap =PEV

Ycnopue maBanus Tena. [lnaBanue CYZ0B U BO3AYyXOIlIaBaAHUEC




1.24

Mexannyeckue KojeOaHus. AMIUIMTYJa, TMEPUOJ M YacToTa KoJeOaHUM.

d)opMyna, CBA3bIBAOIIAA YaCTOTY U IICPUOJ KoJIeOaHMIA:

1.25

MaremaTtuueckuid W TPYKUHHBIM MadATHUKH. [IpeBpamieHue sHepruv mnpu

KOJIEOATEIbHOM ABUKCHUN

1.26

3aTYXaIOH_II/Ie KoJiIeOaHHsI. BBIHy)KIIeHHBIe koJsieOanus. Pe3onanc

1.27

MexaHU4eCKHE BOJIHEL. HpO,Z[OJ'IBHHe " TOIICPCUYHBbIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTbh PAaCIpPOCTPAHECHHUS BOJIHBI:

=g

1.28

3Byk. I'poMKkocTh M BbIcOTa 3Byka. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHUIIE

IByX cpell. H(pa3Byk U yIbTpa3ByK

1.29

Ipakmuueckue pabomuol

H3mepenne cpenHell IUIOTHOCTH BEIIECTBA; ApPXUMEIOBOW CHIIBL; KECTKOCTH
OPYXKUHBL; KO3(pUIMEHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUJIbl TPEHHS, CHIIbI
yIPYTOCTH; CPEIHEW CKOPOCTH JIBUKEHHUS OpycKa NO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHus:i Opycka Mpu JBHKEHHUH IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuoia KoyieOaHW MaTeMaTHYeCKOro MAasTHHKA, YacTOThl M MepHoia
KoJje0aHui MpYyXUHHOTO MasTHHKA; MOMEHTAa CHWJIbI, IEUCTBYIOIIET0 Ha pblyar;
paboThl CHJIBI YHOPYrocTH NpH MOABEME TIpy3a C IMOMOULIbIO HEMOJBM)KHOTO
6510Ka; pabOTHI CHIIbI YIPYTOCTH HPU MOIBEME Ipy3a C MOMOLIBIO MOJBUKHOTO
610Ka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOTrpyKEHHOM
YacTH TeJla U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTHU BBITAIIKMBAIOIIEH CHJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMaJIbHOTO JaBJICHUS U OT
poJia TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HHUKAIOLIEH B NIPYXHHE, OT CTENEHU
nedopmaiuu NpyKUHBI, YCKOPEHUsI OpyCcKa OT yrJjla HakJIOHA HAMpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUM HUTSHOTO MasSTHHKA OT JJIMHBI HUTH, MEpHOAA
KoJIe0aHUI MPYKXUHHOTO MasiTHUKa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIICIOBAaHUE HE3aBUCHUMOCTH Tepuoja KoieOaHUH HHUTSHOTO MasiTHUKA OT

Mmacchl rpy3a. [IpoBepka ycioBus paBHOBECHs phlyara

1.30

Qusuueckue sA61eHUA 6 npupoode: TIPUMEPHl ABWKEHUS C Pa3INYHBIMU
CKOPOCTSIMU B KHBOW M HEKUBOI MPUPO/JIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, TMPUIHWBBI W OTJIMBBI, JABMIXCHUC IIJIAHCT Conne4yHon CHUCTCMBI,




PCAKTUBHOC ABUKCHHEC KUBBIX OPraHU3MOB, pbldyaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(I)CpHOFO JaBJICHHUA Ha JKUBOM OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, HyHaMH, 5X0

1.31

Texnuueckue ycmpoiicmea: CIAIOMETP, NATYUKU TOJIOKCHUS, PACCTOSHUS WU
YCKOpPEHUs, IWHAMOMETp, TMOAUIMIHUKYA, PaKeTbl, pblYar, MOABMKHBIA U
HETIOJIBMKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC MEXAHHW3MBI B OBITY,
COOOIIAKONUecs COCYAbl, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHHN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIBTPA3BYKa B 6LITy 1 TCXHHUKC

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUS
2.1 BemiecTBa. Mojienu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannnueckue u amop¢Hbie Tena
27 JBwxkenne wyactuiy BemiecTBa. CBS3b CKOPOCTH JABWKEHHUS YaCTHI[ C
' Temneparypoil. bpoynoBckoe aBrkenue, nuddysus
2.3 CmaunBaHuE U KallWJUISIPHBIE SIBIICHUS
2.4 TeroBoe pacuiipeHue U coxaTue
2.5 TemnnoBoe paBHOBECHE
"6 Buytpennsas sHeprus. PaGora u Termonepenaua Kak CrnocoObl H3MEHEHHS
' BHYTPEHHEHN SHEPrUuu
2.7 Buasl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
Harpeanue wu oxnaxnenue ten. KomumyecTBo  TemnorTel. Y jaenbHas
TETIOEMKOCTB:
2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUs JHEPTUU B TEIUIOBBIX MpOIEccax. YPaBHEHUE TEIJIOBOTO
Oamanca:
2.9 _
0,+Q,+..=0
Hcnapenue u koHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B IpoLEecce
510 ucrapeHuss M KoHjaeHcauuu. KurneHue IKUIKOCTH. YJenbHas TeIioTa

napoobOpazoBanus: L = O/m

2.11

Brnaxxnocts Bo3yxa




2.12

[InaBnenne wu kpucrasmmsauus. I3MeHeHWe BHYTpPEHHEW SHEpruu IIpU

IJIaBJICHUU U KpHUCTAJIJIN3allNN. Y aenpHas TemioTa MIaBICHMS:

2.13

BHYTpeHHSIﬂ SHEPIUs CropaHus TOIJIMBA. Y,Z[CJ'II)HaH TCIIOTA CTOpaHUsA TOILIIMBA:
q=0/m

2.14

[punuuns! pabots! Temnosbix aurareneit. KI1J[ teroBoro asuraresns

2.15

IIpaxmuueckue pabomoi

N3mepenune ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LWJIMHAPA; KOJIMYECTBA
TEIUIOThl, IOJYYEHHOTO BOJOM KOMHATHOW TeMIepaTrypbl (UKCUPOBAHHOMN
Macchbl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEILIOTHI,
OTIAHHOI'0 HAarpeThbIM LMJIMHIPOM, IOCIE OIYCKAaHMs €ro B BOJY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/yXa; YJIEIbHOW TEIJIOTHI
IaBieHuss Jibaa. lccnenoBaHwe HM3MEHEHHs TEMIIEpaTypbl BOJABI  IIPH
pa3INYHBIX YCIIOBHSX; SBJICHHS TEMJI000MeHa IpU CMEIIMBAaHUM XOJIOJAHOW H

ropsiuei BOJbI; Mpoliecca UCTIapeHUst

2.16

Duzuueckue s61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHbIE
SBJICHUSI B MPHUPOJE, KPUCTAIIBI B MpHupoae, uznyuenue ColiHla, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUsl KPUCTAIIOB,
KUJKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPaTypbl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUIPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus

OJIEKTPOMATHUTHBIE SABJIEHUA

3.1

Onextpuszanus Tei. J[Ba BUaa 3JeKTpUUECKHX 3apsiioB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKkoH COXPAHCHUA JICKTPUICCKOIr'O 3apdaa

3.4

Onexrpuueckoe mnone. Hanpsx€HHocTh anekTpudeckoro mnons. IIpuHnun

CYTEPHO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocutenn »snekTpuyeckux 3apsaoB. JleHCTBUE HSIIEKTPUYECKOrO TOJISL Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/II(I/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 3nekTpuyeckuil ToK. JlelcTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t, U=A4/4

DNEKTPUUECKOE COMIPOTUBIICHHE. Y ACTBbHOE 3IEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S
18 3akon OMa ayis yuacTka aiekrpudeckoid nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:
e T T AT T T :
J.Tl :I’ iy L —L‘l _"'[/ T R_R]. _"Rj
3.9 [TapamiensHOE COeTMHEHNE POBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=L+I;R=—.
 § Fa | Fa ?
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
310 Pabota u momHOCTh 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyins — Jlenna:
)
3o OnbiT Opcrena. MarHuTHoe TmoJie MOPSIMOTO MPOBOJHMKA € TOKOM. JIMHUM
MarHuTHON MHIYKITUH
313 MarautHoe moOJIE IIOCTOSHHOIO Mar"ura. B3anMoOIeHCTBHE IOCTOSHHEIX
MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiThl Papajes. SABneHue s5eKTpoMarauTHOM nHayKiuu. [IpaBuio Jlenna
Ilpaxmuueckue pabomuol
W3mepenne  ANEKTPUYECKOTO  CONPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIONIETO B IPOBOJHUKE

(pe3ucTopsbl, JaMIovKa), OT HAIpsHKEHUS. Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IJIOIIAN €ro MOMEPEYHOr0 CEUCHHUS U

YACJIBHOT'O COIIPOTUBJICHHA.




HpOBCpKa npaBujia IJIA SJICKTPUUCCKOI'O HAIIPAKCHHA IMPU IMOCICAO0BATCIBHOM
COCAMHCHHUUN IIPOBOAHUKOB; IIpaBuWJia Ui CHJIBI SJICKTPUYCCKOIO TOKa IIpU

napajuleIbHOM COEIMHEHUHU POBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 nNpupooe: SIEKTPUUECKUE SBICHHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE MoJie 3eMiid, Apeid MOoI0CoB,
POJIb MATHUTHOTO TIOJIST JIJIs "KU3HU Ha 3eMile, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKON, aMIEPMETp, BOJIBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTeNbHbIE AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
OPEIOXPAHUTENH, JJICKTPOMArHuT, OSJEKTPOJBUTATENh IOCTOSIHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHBI. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monens cBeta. [IpsimonnHeitHoe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomiienue cBeta. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
304 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHME JMH3bI. OnTUYeckas cuia
. muH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mprudopbl
Ipaxmuyeckue pabomuol
#Hi#HtPar#H#H#l13MepeHne ONTHUYECKON CHibl coOuparomeld JUH3bI;, (OKYCHOTO
paccTosiHusl coOuparoiei JTMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
M300paKeHHsI, KOTJAa MPEAMET PaCIOIOKEH B JIBOWHOM (POKYyCeE), MOKa3aTels
3.26 [IPEJIOMJICHUS CTEKIIA.
###Par### ccnenoBanue cBOMCTBA M300pa)KEHUsI, MOJYYECHHOTO C TOMOIIBIO
coOuparomiel JTHH3bI, W3MEHEHHUs (OKYCHOTO DPACCTOSHHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEJIOMJICHUS CBETOBOTO Jydya OT yIJia IMaJIeHus Ha
TPAHMIIE «BO3IYX — CTEKIIO»
327 Qusuueckue saeneHus 6 npupode: 3arMmenuss Comuna u JlyHsel, nBera Ten,
‘ ONITUYECKHUE sIBJICHUS B atMocepe (1iBeT Heba, pedpakuus, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TeEpUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBGIE ABJIEHUA
4.1 PanmnoaktuBHOCTH. Anb(da-, Oera-, ramMmma-u3nydenus. Peaknuu anbda-u Oeta-




pacmana

4.2 OmnsiTel Pesepdopaa o paccesHuto anbda-yactuu. [Inanerapnas moaens atoma

43 CocrtaB aToMHoOro0 siipa. M3oTomsl

4.4 [Tepron nonypacnaza aTOMHBIX SIAEP

4.5 SAnepHsble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBI pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyY€HUE MPUPOJIHBIX MHUHEPAJIOB,
JEICTBUE paAMOAKTUBHBIX U3JIyY€HUN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAJIBHBIN TO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd SOHEPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






