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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke Ha YypOBHE OCHOBHOIO OOIIETOo 0Opa3oBaHMUs
COCTaBJICHA HA OCHOBE MOJOXKEHUW M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMBbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yd€ToM (eaepanbHOU padoueid NporpaMMbl BOCITUTaHUS U
Konuenuuu npenonasanusi yaeoHoro npeamera «Duszmkay.

Conepxanue mporpaMmbl 10 (U3MKE HAmNpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOM T'PaAaMOTHOCTH OOYYAIOIIUXCA M OpraHU3aluio H3Yy4eHUSs
bu3NKM Ha ACATEIBHOCTHOW OCHOBe. B mporpamme mo (u3MKe YIUTHIBAIOTCS
BO3MOXKHOCTH y4ueOHOro mpeaMera B peanusaruu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM O0y4YeHUsl, a TaKKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMs.

[Tporpamma mo ¢u3MKe yCTaHABIMBAET paclpeneicHue yaeOHOro MaTepraia
1o rogaMm oOy4yeHus (Mo Kiaccam), MpejyuiaraeT IPUMEPHYIO MOCIeI0BaTEIbHOCTh
U3Y4YEHHUs] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COAECPKAHUA U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00y4aromuxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEJIbIO OKa3aHUS METOAMYECKOM
MOMOIIM YYUTEIO B CO3IaHUU pabouel MporpaMmbl 0 y4€OHOMY MPEIMETY.

®duznka SBIIETCS CUCTEMOOOPA3YIOUIUM JIJII €CTECTBEHHOHAYYHBIX YYCOHBIX
IPEIMETOB, TIOCKOJIbKY (PU3WYECKHe 3aKOHBI JIEKAT B OCHOBE IIPOIECCOB U
SBJICHUHN, HW3ydyaeMbIX XUMHEH, Ouosorueit, acTtpoHoMmuedl u (U3NIECKOU
reorpadueii, BHOCHT BKJaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
MpeaoCTaBsIeT Haubosiee SCHble O0O0pa3lbl MPUMEHEHHS HAy4YHOTO METOoja
MO3HAHUS, TO €CTh CIIOC00a MOIyIeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Onna W3 TIaBHBIX 3a/1a4d (PU3NYECKOrOo OOpa3oBaHUSI B CTPYKTypEe OOIIETO
o0pa3oBaHusl COCTOUT B (OPMUPOBAHUM €CTECTBEHHOHAYYHOW TI'PAMOTHOCTH W
MHTEpeca K HayKe y 00y4aronuxcsl.

N3ydyenue @usukun Ha 0a30BOM ypOBHE MPEIIONaraeT OBJaJCHHE
CIEYIONIMMU KOMIETEHTHOCTAMH, XapaKTePU3YIOIIUMU €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

e Hay4YHO OOBSCHSTDH SIBJICHUS,

e OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

e UHTEPOPETUPOBATH  JIAHHBIE U  HCIOJb30BATH  HAy4YHbIC
JI0Ka3aTeIbCTBA JIsl TTOJIy4EHHUS BBIBOJIOB.

Henu wu3ydyeHus QPuU3MKK Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
onpeznenensl B Kounenuuu mnpenonaBanus yueOHoro mnpeamera «Dusuka» B



oOpa3oBaTenbHBIX opranusauusax Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE ~ 0011€00pa30BaTeNbHbIE MPOTPaMMbl, YTBEPKAEHHOM  pelICHUEM
Komnernn Munucrepcrsa npocseuienus Pocculickoit @eaepanuu (IpoToKoi OT 3
nexadps 2019 r. Ne [IK4BH).

Heaun u3yyeHus1 pU3UKH:

MpPUOOPETEHHE WHTEpeca W CTPEMIICHHSI OOYJaroIMXCSd K HAydYHOMY
W3yYCHUIO TPUPOJBI, Pa3BUTHE HUX HWHTEIUICKTYATbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABIICHUA O HAYYHOM METOJIe TTO3HAHUS U (POPMUPOBAHHE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PCHHUS KaK pe3yjibTaTa H3ydeHUs
OCHOB CTPOEHHUS MaTepuu U (HyHIaMEHTAITbHBIX 3aKOHOB (DM3HKH;
dbopMupoBaHUE TIPEACTABICHUNW O POIM (U3UKU ISl PA3BUTHS APYTUX
CCTECTBEHHBIX HAYK, TCXHUKHU U TCXHOJIOTHIA;,

pa3BUTHE  TIPEACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
poecCHOHAIBHOM ACATCIIBHOCTH, CBSI3aHHOW ¢ (PU3MKOM, IMOArOTOBKA K
JTanbHEHIIeMy OO YICHHIO B ’TOM HAMPaBIICHUU.

JlocTmKeHHE 3THUX TieNield MporpaMMbl MO0 (U3WKE Ha YPOBHE OCHOBHOTO
o011ero ooOpazoBaHus 00ECIICUUBACTCS PEIICHUEM CIICYIONUX 3a1a4:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOSHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

NpUOOPETEHUE YMEHUHN OIUCHIBATH U OOBICHATH (DM3HUECKHUE SIBICHUS C
WCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHU;

OCBOCHHME METOHAOB pELICHUs MPOCTEUIINX PACUYETHBIX 3a4ad C
UCIOJIb30BaHUEM bu3HIecKuX MOJIETIEH, TBOPUYECKUX u
MPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUIN HAOII0OIaTh MIPUPOJIHBIC SIBIICHUS U BBITIOIHSATH OTBITHI,
nabopaTtopHble  paOOTBl W IKCHEPUMEHTAJbHBIE HCCIEJOBAHHUS C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHl ¢ MHMOpPMANHEH (PU3NIECKOTO COACPIKAHUSA,
BKJIIOYAsi UH(POPMAIIMIO O COBPEMEHHBIX JIOCTMXKEHUSX (PU3UKHU, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE HHGOPMAIINH;

3HAKOMCTBO €O cepamu npodeccuoHaIbHON AESITEILHOCTH, CBA3aHHBIMU
C GU3MKOM, W COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3UUYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8
Kiaacce — 68 vaco (2 uyaca B Hememo), B 9 kiacce — 102 vaca (3 yaca B Henelo).



[Ipennaraemslii B mporpaMMe mo (pusmnke nepeueHs J1abopaTopHBIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JelaeT BIOOp MPOBEACHUS
1a00paTOpHBIX pabOT M OMBITOB C YYETOM HHAWBHUIYaITbHBIX OCOOEHHOCTEH
00yJaromMXxcs, CIUCKa SKCIIEPUMEHTABHBIX 3aJaHHi, MpeasiaraéMbIX B pamMKax
OCHOBHOT'O FOCY/IapCTBEHHOI'0 SK3aMeHa 10 (pU3UKE.



COJEPXAHUE OBYYEHMA
7 KIIACC

Pa3znen 1. ®usuka u €€ poJib B MO3HAHUHU OKPYKAKIIETr0 MUPA.

®usuka — Hayka o mnpupone. SABneHus npuponsl. PU3NYECKHUE SBICHUS:
MEXaHUYECKUE, TEIUIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@®usnueckre BeIMYMHBL M3MmepeHue Qu3nyeckux BeIuYuH. Puznyeckue
npubopsl. [lorpemHocTs u3Mepenuii. MexayHapoiHas cucTeMa eIuHuUII.

Kak ¢usuka u gpyrue ecrecTBEHHble HAyKM HU3Yy4alOT MPUPOLY.
EcTecTBeHHOHAy4YHBI METOJ] TO3HAHMS: HAOJOJCHHE, TMOCTAaHOBKA HAYYHOI'O
BOIIPOCA, BBIBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHHE
HabOmonaeMoro siBiieHust. Onucanue GU3NYeCcKUX SBJIECHUN ¢ TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIJIOBBIE, JJEKTPUYECKHME, MArHUTHBIC, CBETOBBIC

SIBIICHHS.
2. ®uszuyeckue TpuOOPHI U NPOLEAypa MPSIMBIX U3MEPEHUN aHATIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopuwvie pabomout u onvimet.
1. OmnpeneneHue EHbI IeJICHUS IKAIbl H3MEPUTEIHHOTO MPUOOpa.
2. N3mepenue paccTosHUi.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPAOTO TEA.
4. OmnpenesieHHE pa3MepPOB MaJbIX TE.
5. M3Mepenue Ttemrieparypbl NMpU ITOMOILIMA >KUIAKOCTHOTO TEPMOMETpPA U
JaTYUKA TEMIIEPATYPBHI.

6. IIpoBeneHne wuccienoBaHUsl MO IMPOBEPKE THIOTE3bI: JAJIBHOCTH MOJIETA
HIapyKa, MyIeHHOI0 FOPU30HTAILHO, TeM OoJibllie, YeM OOoJbllle BhICOTA
IIyCKa.

Pa3znen 2. IlepBoHayajibHble CBEe€HUS 0 CTPOEHHUN BelecTBA.

CrpoeHnue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBr>kenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHMS YacTUI[ C
Temneparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumonelicTBue 4acTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSIHHS BEIECTBA: CTPOCHUE Ta30B, JKUAKOCTEW M TBEPABIX
(KpucTalsInuecKux) Teda. B3auMocBsSI3b MEXKIYy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSIX M MX aTOMHOMOJIEKYJSAPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Jlemoncmpauuu.

1. HabGmoneHne 6poyHOBCKOTO ABUYKEHHUS.



2. HaGmonenue nuddyszuu.
3. HaOmonenue — siBIeHUM,  OOBSACHAIOIIMXCS ~ MPUTSHDKEHUEM WM
OTTAJIKUBAHHEM YaCTHIl BEIIECTBA.

Jlabopamopmuvie pabomol u onvimet.

1. OueHka JuMaMeTpa aroMa METOAOM pAnoB (C  MCHOJIb30BAaHUEM

¢dotorpadwuii).
2. OnbIThI IO HAOJIOIEHUIO TETJIOBOI'O PACIIMPEHNUS T'a30B.
3. OnbITbl 1O OOHAPYKEHUIO IEUCTBUSI CUIT MOJIEKYJISIPHOTO TTPUTSIKEHUSL.
Pa3nen 3. JIBi:keHne u B3aUMOIeHCTBHE TeJl.
Mexanndeckoe JABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUYKEHUE.
Cxopoctb. CpenHssi CKOpOCTh NMPU HEPABHOMEPHOM JBWXKEHUH. Pacu€r mytu u
BPEMEHHU JIBUKECHUS.
SIBnenne uHepuMU. 3aKOH WHEpUuU. B3aumonelcTBhe Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTM JBHKEHMS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBsI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYNI B €IWHULIE
00BEMa BelecTna.
Cuia Kak xapakTepucTHhKa B3auMozeicTBus Ten. Cuila ynpyroctd M 3aKOH
I'yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIIEHHE TATOTEHHS M CHIIA
TshkecTu. Cuila TsbKecTH Ha Ipyrux miaHerax. Bec tena. HeBecomocts. Cnoxxenune
CWJI, HANPABIIEHHBIX IO OAHOM mpsmou. PaBHopencTByromas cui. Cuiia TpeHHs.
TpeHue CKOIbXKEHUS U TPEHUE MTOKOsI. TpeHue B IpUpoIe U TEXHUKE.
Jemoncmpayuu.
1. HabOmroneHue MexaHn4ecKoro ABMXKEHUS Tela.
2. M3mMepeHue CKOpOCTH NPSIMOJIMHENHOIO JIBUKEHUS.
3. HalGmronenue siBjeHUS HHEPIUU.
4. HabmroneHue u3mMeHeHUs CKOPOCTH MPU B3aMMOJICHCTBHUH TE.
5. CpaBHEHHE Macc 0 B3aUMOJIECHCTBUIO TEIL.
6. Ciio)xeHHEe CUJI, HallpaBJIEHHBIX MO OJHOU MPSMO.
Jlabopamopuwvie pabomout u onvimet.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JBUKEHUS (IIapyKa B )KUJIKOCTH,
MO/JIEIH 3JEKTPUIECKOT0 aBTOMOOWIISI U TaK Jjajiee).

2. OmpeneneHue cpeaHEl CKOPOCTH CKOJBXEHUs OpycKa WM IIapHuKa o
HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOIO TEINA.

4. OnbIThI, JNEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTshKeHUS (AedopMariun)
NPY>KUHBI OT TPUIIOKEHHON CHUJIBI.

5. OmnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbKEHUS OT
BECa TEJIA U XapaKTepa CONPHUKACAIOLIMXCS TOBEPXHOCTEM.

Pa3znen 4. /laByienne TBEPABIX TeJl, dKUIAKOCTENH U ra3oB.



JHanenne. CriocoObl YMEHBINICHUS M YBETUYCHUS JaBiieHUs. JlaBineHue rasa.
3aBUCUMOCTh JaBJCHHS Ta3a OT 00bEMma, Temmeparypbl. llepenmaua paBieHus
TBEPIBIMU TEJIAMH, KUAKOCTSIMH M Ta3amu. 3akoH Ilackama. IIneBmaTnueckue
MAaIllMHbL. 3aBUCUMOCTh JIaBJICHHUS >KUAKOCTH OT DIyOWHBI. ['mapocrarnueckuit
napasiokc. CooOraronuecs cocynbl. [ uapaBindeckue MEXaHU3MBbI.

AtMocdepa 3emumn u armochepHoe aamienue. lIpuyuHBI CyliecTBOBaHUS
BO3AymHON o0omouku 3emuu. OmnbiT Toppuyennu. M3mepenue armochepHOTro
JaBJieHus. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS OT BBHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOTo JaBICHUS.

JlelicTBHE KUIKOCTH U ra3a HAa NMOTPYKEHHOE B HUX TEJNO. BhITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.
3aBUCHMOCTb JABJICHUS T'a3a OT TEMIEPATYPBL.

Ilepenaua naBieHUs KUIKOCTBIO U TA30M.

Coo01aroniuecs cocy/bl.

['mppasauueckun mpecc.

[IposiBnenne neicTBUs aTMOCHEPHOTO JABICHHS.

3aBUCUMOCTh BBITAJKUBAIOIICH CHUIIBI OT 00bEMA MOTPYXKEHHON YacTU
TeJa U TUIOTHOCTHU XKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEHN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

SUNE A A
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8. YCIOBHE IUIABAHMS TEJl: IUIABAHWUE WM NOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIIEHUS TJIOTHOCTEMN TeJIa U )KUJKOCTH.

Jlabopamopmuovie pabomol u onvimet.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpyKEHHOU B
YKUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIOMICH  CUJIBI, JCHCTBYIONIEWM HaA  TeEJO,
IIOIPY>KEHHOE B )XUIKOCTD.

3. lIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOIIEH CUJIBI, IEMCTBYIOIIEU HA TEIO
B JKMJIKOCTH, OT MAacCChl Tena.

4. OnpITBl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKMBAKOLIECH  CHJIBL,
NEUCTBYIOIIEN Ha TeJlo B JKUAKOCTH, OT OOBEMA MOrpy:KEHHOW B
KUJKOCTh YaCTH TEJA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBanne apeoMerpa WIA KOHCTPYUPOBAHUE JIOJKU U
ONpeNeIeHUE €€ IPy30M0JbEMHOCTH.

Pa3nen 5. PaboTa u MOIIHOCTB. JDHeprus.

Mexanundeckasi pabotra. MOIIHOCTb.

[IpocTbie MexaHW3MBbL: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbiuara. [IpuMeHeHWe mpaBUSia paBHOBECUs pblyara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix MexanusmoB. Ilpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass »Heprusa. KuHernueckas MW INOTEHUUAIbHAs DHEPrUs.
[IpeBpamienne 0JTHOr0 BU1a MEXaHUYECKOW IHEPTUM B IPYTOW. 3aKOH COXPaHECHUS
JHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie pabomout u onvimet.

1. Omnpenenenue padbOThI CUIIBI TPEHHS NMPU PABHOMEPHOM JIBJKEHHM Tejia

110 TOPU30HTAJILHON ITOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM paBHOBECHS pblyara.

3. U3mepenune K1/l HaKIIOHHOM IIOCKOCTH.

4. V3ydeHune 3aKOHA COXPAaHEHUS MEXAaHUYECKOW DHEPTUU.

8 KJIACC

Pa3nen 6. TemioBbie IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOpPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB U MOJIEKYd. ONBITHL, MOATBEPKAAOLINE
OCHOBHBIE II0JIOKEHHS MOJIEKYJISIPHOKUHETUUYECKOU TEOPUH.

Mopenu TBEPHOro, >KUAKOTO M Tra3000pa3HOrO COCTOSHUN —BEIECTBA.
Kpucranmmueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJIOKECHUN MOJICKYJISAPHO-KUHETUYECKOM TEOPUHU.
CmauuBaHM€e U KaNWUISIPHBIE sIBIIEHUS. TeIIoBOe paclIMpeHUe U CKaTHE.

Temnepatypa. CBsizb TeMmIlepaTypbl CO CKOPOCTBbIO TEILUIOBOI'O JBUKEHUS
yactull. BHyTpeHHsisi sHeprus. CnocoObl W3MEHEHHMS BHYTPEHHEH SHEpruu:
TeIuIonepeaada u COBEPILICHUE paboTHI. Bubr TEIUIoNEepeaauu:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3IyYCHHE.

KonuuectBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TemioBoro Oamanca. [lnaBnenwe wu
OTBEPJICBAHUE KPHUCTALIMYECKUX BEIIECTB. YJENbHAas TEIJIOTa IUIABICHUS.
[TapooOpaszoBanue u kouaeHcauusi. Mcnapenue. Kumnenwe. YnenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbl KHUIEHUS OT aTMOCchEepHOro
JIaBJICHUS.

BrnaxHocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeibHas TEILUIOTa CTOPAHUSL.

[Tpunruner padotel TemmoBbix npurateneit KIIJ[ TemsoBoro asurarerns.
TerutoBele ABUTATEININ U 3AIUTA OKPY>KAIOIIEH CPEIbI.

3aKOH COXpaHEHHMS U MPEBPAIICHUS SHEPTUM B TEIJIOBBIX MPOILIECCAX.

Jemoncmpayuu.

1. HabGmoneHne 6poyHOBCKOTO ABUYKEHHUS.



v A W N

© ® N o

Hab6monenue nuddys3uu.

HaGmronenue siBeHnit CMauyMBaHUs U KaWUISIPHBIX SIBIICHUH.
HaGmroenre TernaoBoro paciiupeHus Tel.

W3meHeHue naBieHus ra3a Npyu U3MEHEHHH 00bEMa W HArpeBaHUU WM
OXJIAKJCHUH.

[IpaBuna usmepeHus TeMnepaTypahl.

Bunbl Tenonepenaym.

OxJak1eHKe MPU COBEPIICHUHN paOOTHI.

HarpeBanwue mipu coBepiieHI pad0Thl BHEITHUMHU CHIIAMHU.

. CpaBHEHHE TEIIOEMKOCTEH pa3IMYHBIX BEIICCTB.

. HaOmronnenue kumexus.

. HabGmroenne mocTostHCTBA TEMIIEPATYPhI TIPH TIIABICHUH.
13.

Moenu TEMJI0OBLIX JBUTATEIIEH.

Jlabopamopusie pabomol u onvimoi.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO TEUCTBUS CUJT MOJIEKYJISIPHOTO TPUTSKEHHUSL.
OMBITHI 11O BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa.
OnpIThl IO HAOMIOJACHUIO TEIUIOBOTO PACIIMPEHUS Ta3oB, >KUIKOCTEH U
TBEPIBIX TEIL

Omnpenenenue qaBieHus BO3AyXa B 0a/sIOHE HIIPULIA.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
00BEMa U HarpeBaHUsI WA OXJIAXKICHHUS.

[TpoBepka runoTe3sl TUHEWHONW 3aBUCUMOCTH JJIMHBI CTOJOMKA KUIKOCTH
B TEPMOMETPUUECKON TPyOKe OT TeMIepaTyphl.

HaOmtogenne wu3MeHEHHs BHYTpEHHEH OSHEprum Tejla B pe3ysbTare
TerIonepeaaun u paboThl BHEIIHUX CHIL

HccnenoBanue sBJICHHS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOJHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOIO  BOAOW  IIpU
TEIIO0OMEHE C HAarPEThIM METATUYECKUM IIHIIMHIPOM.

Ornpenenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCrapeHusl.

Ornpenenenre OTHOCUTEIBLHOM BIaXKHOCTH BO3AyXa.

Onpenenenue yaenbHOM TEIUIOTHI TUIABJICHUS JIbJA.

Pa3znes /. DiiekTpryecKue M MATHUTHBIE SIBJICHUS.
OnekTpu3anus Ten. [[Ba poma anekTpuyeckux 3apsnoB. B3aumopeiicTBue
3apsOKEHHBIX  Tell.  3akoH Kymona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS

34PsAKCHHBIX TCJI OT BEJIMYHWHBI 3apAJ0B U PACCTOAHUA MCKAY TeJ'IaMI/I).

Onextpudeckoe nosie. Hanpsok€HHOCTH anekTpuueckoro nosist. IlpuHunmn
CYNEpHO3ULIUN PIEKTPUUECKUX MOJeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snexkTpuueckux 3apsioB. DJIEMEHTAPHBINA SJIEKTPUUECKUN 3apsijl.
Crpoenue aroma. IIpoBOOHMKM W  JOUPNEKTPUKU. 3aKOH  COXPAHEHUS
BJIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
HcTouHUMKN TOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOrO ToKa (TEIIoBOE,
XUMUUYECKOE, MArHUTHOE). DJIEKTPUUECKUIN TOK B KUJIKOCTSIX U raszax.

OnekTpuueckas uenb. Cuna  TOka.  DJIEKTPUUECKOE  HAMPSIKEHUE.
ConpoTuBjeHUEe TPOBOAHUKA. Y ICIbHOE COINPOTHUBICHUE BellecTBa. 3akoH Oma
ot ydactka nenu. llocienoBaTenbHOE W MapajUieNIbHOE  COCIMHEHUE
POBOJTHUKOB.

PaGora u MomHOCTh »3yekTpuueckoro Toka. 3akoH Jxoyns—Jlenia.
DNEKTPUIECKUE TIENU U MOTPEOUTENH dIEKTPUIECKON IHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTostHHBIE ~ MarHuUTHl.  B3auMoAeHCTBHE  TMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe none. MaruuTHoe moje 3eMJIM U €ro 3HaueHue JJIsl )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarauTHoe moJjie  3JIEKTpUYecKoro Toka. I[IpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[efiCTBHE MAarHUTHOTO MOJIsl HA TPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TTOCTOSIHHOTO TOKa. lcmonb3oBaHHWE SIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnebiTel @apanes. SBnenue sneKTpoMarHuTHOM MHAYKOMM. [IpaBuno Jlenna.
DIIEeKTpOoreHepaTop. CniocoOb1 MOJTYYEHUS AIEKTPUYECKOU SHEPIuu.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMbIX HCTOYHUKAX SHEPIUU.

Hemoncmpayuu.

DJIeKTpu3anus Tell.
JIBa pona 3eKTpUUECKUX 3apsA0B U B3aUMOCHCTBUE 3APSIKEHHBIX TEN.
Y CTpOUCTBO U AECUCTBUE IIEKTPOCKOIA.
DIIEKTPOCTAaTUYECKAsI MHIYKIHSL.
3aKOH COXpaHEHHUsI JIEKTPUUECKUX 3apsI0B.
[IpoBOIHUKH U TUITEKTPUKHU.
MopennpoBanue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTOoYHMKY TOCTOSTHHOTO TOKA.
JlerncTBUS IEKTPUYECKOTO TOKA.

. DIIEKTPUUYECKUN TOK B )KUIKOCTH.

. I"a30Bb11 pa3ps.

. I3mepeHune cuibl TOKa aMIepMeTpoM.

O X N O Uk WN R
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. I3MepeHune 3JIeKTpUYeCKOro HaApsixKEHUST BOJIbTMETPOM.
. Peocrar n marasuH COpOTUBIICHUN.
. B3anmogencTBrue MOCTOSHHBIX MarHUTOB.

[ T O Y
o U b

. MOI[GJIHpOBaHI/Ie HCBO3MOKHOCTH pa3ACJICHHUA ITOJIIOCOB MalrduTa.
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. MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarautHoe nosie Toka. IIEKTPOMArHuT.

. JleficTBME MarHUTHOTO OIS HA MPOBOJHUK C TOKOM.

. DIIEKTPOJIBUTATEIIb MOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUA SJIEKTPOMArHUTHOW MHAYKIIAH.

. OniTel @apanest.

. 3aBUCUMOCTh HamNpaBJEHUS WHAYKIMOHHOIO TOKa OT YCIOBHUM €ro
BO3HUKHOBEHHS.

. DNEKTPOreHepaTop NOCTOSIHHOT O TOKA.

Jlabopamopuwvie pabomout u onvimet.

1.

o v kW

10.
11.

12.

13.

14.
15.

16

OnpITel MO HAOIIOACHUIO JJICKTPU3ALMU  TeJl MHAYKIMEH W TIpu
CONPUKOCHOBEHUH.

HccnenoBanne MAEMCTBUS BJCKTPUUECKOTO TOJS Ha MPOBOJHUKH U
JTABJIEKTPUKH.

COopka u mpoBepKa padOThI JIEKTPUUECKOH IETTH ITOCTOSTHHOTO TOKA.
N3mepenne u peryampoBaHue CUIIbI TOKA.

N3mepenne u peryaMpoBaHue HaPsKECHUSL.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HUIYIIETO 4YE€pE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUST Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTD AJIEKTPUYECKOTO
CONPOTHUBIICHUS MNPOBOJAHWUKA OT €ro JJIMHBI, IUIOMAAN TONEPEYHOTO
CEUCHMS U MaTepuala.

IIpoBepka mpaBuiia CJHOXKEHHS HANPSHKEHUM TIPU  TMOCJIEA0BATEIbHOM
COCMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Uil CWIBl TOKa MPU TApaeIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI IIEKTPUIECKOTO TOKA, HIYIIIETO YePE3 PEIUCTOP.
OnpeneneHdue MOIIHOCTH  AJIGKTPUYECKOIO TOKA, BBIJCIAEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO 4Y€pE3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HE.

Onpenenenne KIIJ[ HarpeBaTens.

HccnenoBanue MarHUTHOTO B3aUMO/ICUCTBUS TTIOCTOSTHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOrO TMTOJS  IOCTOSHHBIX ~MArHUTOB TMPU  MX
00BbEIMHEHUU U pa3/eIICHUU.

. UccnenoBanue neiCTBUA SJIEKTPUUECKOI0 TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITHI, JIEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KAaTyIIKU C TOKOM M MAarHuTa OT CWJIbl TOKA W HAINpAaBIICHHUS TOKa B
KaTyIIIKe.

18. I3y4yeHune NelCTBUSL MATHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KoHCTpynpoBaHue u u3ydeHue padoThl 3JEKTPOABUTATES.

20. M3mepenue KII/] anekTpoaBuraTenbHOM YCTAHOBKH.

21. ONBITBI 1O MCCJIEIOBAHUIO SIBJICHUS DJEKTPOMATHUTHOW HWHIYKIIHMU:
UCCJICIOBAaHNE W3MEHEHUW 3HAYCHHMS U HANpaBICHUS HHIYKIIMOHHOIO

TOKa.
9 KVIACC

Pa3nen 8. Mexanu4yeckue siBJIeHHUS.

Mexannueckoe JaBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHUYECKOTO JABWKEHHS. PaBHOMEpHOE MPSMOJIUHEUHOE
nBrxeHue. HepaBHoMepHOe npsMoNIMHEHOE ABWKeHHE. CpeHssi 1 MTHOBEHHAas
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckOpeHHOE mpsiMoiMHelHoe JBHKeHue. (CBOOOIHOE
nagenue. OnbiTel [Manues.

PaBHOMepHOE NBH>KEHHE MO OKpYKHOCTH. I[lepron m 4dacrora oOpaieHus.
JIuHeiHas u yriioBast CKOpoCTH. LIeHTpoCcTpeEMUTENBHOE YCKOPEHHUE.

[Tepseiit 3akoH Herorona. Bropon 3akoH Herotona. Tpernit 3akoH HproToHa.
[IpyHIMT Cynepno3uLIvK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CUJia TPEHUSI CKOJIBXKEHHUS, Cuia
TPEHUS MMOKOS, IPYTrue BUAbI TPEHUS.

Cuna TsKeCTU W 3aKOH BCEMHPHOIO TSATOTCHUS. Y CKOpPEHHE CBOOOIHOIO
nageHus. JlBwxenue ra”er Bokpyr Cosnua. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecomocTts u neperpysku.

PaBHOBecue marepuanbHOil TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOrO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LlenTp TsxecTu.

Nmnynee Tena. M3MeneHue umiynbca. UMynbe cuibl. 3aKOH COXPAaHEHUS
UMITyJIbca. PEaKTUBHOE IBH>KEHHE.

Mexanudeckass pabota ¥ MOUIHOCTb. PaboTa cui TsbKecTd, YHpPYrocTH,
Tpenusi. CBsi3b S3HEpPruu U padothl. [loTeHIManbHas SHeprus Tena, MOAHITOro Haj
MMOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEPrus CKaToM NMpyKUHbl. KnHetnueckas
sHeprud. TeopemMa O KMHETHYECKOW DHEPruu. 3aKOH COXPAHEHMSI MEXaHWYECKON
SHEPruu.

Hemoncmpayuu.

1. HabmroneHre MeXxaHWYeCKOro JBUKEHHS Tejla OTHOCUTEIBHO PAa3HBIX TEJ

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

CpaBHeHuE MyTell W TPACKTOPHUM ABMXKEHHS OJHOIO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepeHne CKOPOCTH B YCKOPEHHUSI IPSAMOJIMHEUHOTO IBUKEHUSI.
HccenenoBanne Npu3HaKoOB PaBHOYCKOPEHHOTO JBUYKEHHS.

HaGmronenve 1BUKEHUS Teja [0 OKPYKHOCTH.

HaGmronenre MeXaHMYeCKUX SIBICHHM, MPOUCXOASIINX B CHCTEME OTCUETA
«Tenexxka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBH)KCHHH
OTHOCUTEIHHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUSI Tejla OT MACChl TeJla U JCUCTBYIOIIECH HAa HETO
CUJIB.

HaGmronenue paBeHCTBA CUIT ITPU B3aUMOJICHCTBUU TEJL.

M3meneHne Beca Tena mpu yCKOPEHHOM JABUKEHHUH.

[lepenava nMnysbca Npu B3auMOAEHCTBUM TEIL.

[IpeoOpa3zoBaHusl SHEPTUU MTPU B3aUMOACHCTBUU TEL.

CoxpaHeHre UMITyJIbca IPU HEYIPYIOM B3aUMO/IEHCTBUU.

CoxpaHeHre UMITyJIbca IPU a0COJIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
HabmroneHre peakTUBHOTO ABUKEHHUS.

CoxpaHeHHE MEXaHUYECKOW FHEPTUH NPU CBOOOAHOM Ia/ICHUM.
CoxpaHeHne MEXaHMYECKON SHEPTUU MIPHU ABUKEHUU TEJA MO ICHCTBUEM

IPYKUHBI.

Jlabopamopmuwvie pabomot u onvimet.

1.

KoHcTpynpoBaHue TpakTa Ajs pa3roHa W JaJbHEHIIEro paBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEICKKH.

OmnpeneneHue cpeaHE CKOPOCTH CKOJBXKEHUS OpycKa WJIA JBUKEHUS
IapuKa 1o HaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue YCKOpEHUsI Tejla MPU PAaBHOYCKOPEHHOM JIBIKEHUH TIO
HAKJIOHHOMU TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBKEHUN 0€3 Ha4aIbHOWU CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TP PABHOYCKOPEHHOM JBHKCHHHM 0e€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCSTCS Kak psj HEYETHBIX UYHCEN, TO
COOTBETCTBYIOIINE ITPOMEKYTKH BPEMECHH OMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIBI
HOPMAJILHOTO JTaBJICHHMSI.

Omnpenenenne kodhGUITMEHTa TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.

OmnpenencHue pabOTHI CHIIBI TPEHUS TPH PABHOMEPHOM JIBMDKCHHH Teja
10 TOPU30HTATLHON TTOBEPXHOCTH.



10. Onpenenenre padOThl CWJIBI  YOPYTOCTH MNpU MNOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOIBUIKHOT'O U MOJIBUKHOTO OJIOKOB.

11. I3yueHune 3aKk0Ha COXpaHEHUs SHEPTUU.

Paznen 9. Mexanuueckue KojieGaHusi U BOJHBI.

Kone6arenbHoe nBuxkeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJIE€OaHUI: TIEpUo/,
4acToTa, aMIUINTyAa. MaremaTuuecKui U NPYKUHHBIA MasATHUKH. [IpeBpamienue
SHEPrUH MPHU KOJIEOATETHbHOM JBUKEHUU.

3aryxatoue — kojebaHus.  BoiHykneHHble — koineOanusa.  Pesonasc.
Mexannueckue BoOaHbl. (CBolcTBa MeXaHWYeCKMX BOJIH. lIpomosibHble WM
nornepeyHble BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacnpoOCTPaHEHUS.
MexaHu4ecKkue BOJIHBI B TBEPIOM Tele, CEHCMUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicoTa ToHAa. OTpaxkeHue 3Byka. WH(pa3Byk u
YIABTPA3BYK.

Jlemoncmpayuu.

1. HaOmonenune koneOaHMil Tesl MOJ ACHCTBUEM CHIIBI TSKECTH M CHIIBI
YIIPYTOCTH.

HaOmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmonenune BoIHYKICHHBIX KOJeOaHUN U pe30HaHca.

Pacnipoctpanenue npoAoJIbHBIX U ONEPEYHBIX BOJIH (HA MOJENH).

HaGmroenrie 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.

AKYCTUYECKHI1 pe30HAHC.

Jlabopamopuwvie pabomout u onvimet.

1. OmpeneneHre YacTOThl M MEpUoJa KoJieOaHUMW MaTEeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOThI U MEPUOIa KOJICOaHUHN MPY>KMHHOTO MAasITHUKA.

SANE L S

3. HccnenoBaHue 3aBUCUMOCTH MEepUoia KoJIeOaHUM MOJIBEILIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH NepUoJa KoaeOaHUM NPYKUHHOTO MasiTHUKA
OT MAacCCHI Ipy3a.
5. IlpoBepka HE3aBUCMMOCTH NEPUOAA KOJIEOaHUM Ipy3a, MOJIBEUIEHHOIO K
HUTH, OT MacChI Ipy3a.
6. OmbITBL, JIEMOHCTPUPYIOLIME  3aBUCUMOCTh  IepHoja  KosieOaHWUH
IIPY>KUHHOI'O MasTHUKA OT MacChl I'py3a U )KECTKOCTHU IPY>KUHBI.
7. W3MepeHune yckopeHus CBOOOIHOIO MaJeHMUS.
Paznes 10. DinekTpoMarHuTHOE 10Jie U 3J1eKTPOMArHUTHbIE BOJIHBI.
OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOMHBL.  (CBOMCTBa
2JeKTpoMarHuTHeIX BoiH. Illkana snexkrpomarsuTHbIX BOiH. Mcenosab3oBanue
AJIEKTPOMArHUTHBIX BOJIH JUJISI COTOBOM CBS3H.



DOnexkTpoMarHuTHas npupoga csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBoiiCcTBa 3JIEKTPOMArHUTHHIX BOJIH.

2. BonHoBBIE CBOICTBA CBETA.

Jlabopamopuwvie pabomout u onvimet.

1. M3ydyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IMOMOIIBIO MOOWJIBHOTO

Tenedona.

Pa3nen 11. CBeToBbIe IBJICHUS.

JlyueBas MOJEJIb CBeETA. HUcrounuku CBeETa. [IpsimonuHeitHoOe
pacnpoctpanenue ceera. 3atMenus Connua u Jlynel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH mpesoMiieHUs cBeTa. [lolHOe BHyTpeHHee
oTpaxkeHHe cBeTa. lcmonb30BaHHWE TMOJHOIO BHYTPEHHETO OTPaXXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xon sydeit B numH3e. OnTuyeckas cucreMa (oToarnmapara,
MHKpOCKONa M Tejeckoma. ['ma3 kak onrtuueckas cucreMa. bimzopykocTs u
JaTbHO30PKOCT.

Paznoxxenne Oemoro cBera B crekTp. OmnbiTel Hbtorona. Crnoxkenue
CIIEKTPAJIbHBIX IIBETOB. /{Hcnepcus cBeTa.

Hemoncmpayuu.

[IpsamonrHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n300paXkKeHU B MIIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.

IIpenomiienue ceera.

OnTuueckuid CBETOBO/I.

Xop 1ydeit B coOuparoIiei JInH3e.

X0z JIy4er B pACCEUBAIOLIEHN JIMH3E.

[Tonyyenue n300pakeHU ¢ MOMOIIBIO JIUH3.

[Tpunuun pevictBus ¢oroanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogensb rnasza.

11. PasznosxeHue 0enoro cBera B CIEKTP.

12. [Tonyyenue 6en0ro cBeTa Npu CIOXKEHUHU CBETA pa3HbIX IIBETOB.

Jlabopamopmuwvie pabomout u onvimet.

1. HccnepoBaHue 3aBUCHMOCTH YIJIa OTPAKEHHUSI CBETOBOIO Jiyda OT yrja
najieHusI.

A U U A

2. M3ydeHue xapakTEepUCTHK U300paKEHUS MIPEIMETA B TIIIOCKOM 3epKaJie.
3. HccnenoBaHne 3aBUCMMOCTH yrila IPEIOMJIEHUSI CBETOBOIO JIy4ya OT yrijia
NaJieHus Ha TPAHUIIE «BO31YX—CTEKJIO».



4. TlonmydyeHue n300paxeHUM C MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenennie GOKYCHOT'O paCCTOSHUS U ONTUYECKON CUIIBI COOUpAIOIIEH
JINH3BL.

6. ONBITBI IO PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbBITHI IO BOCHPHUATHIO IIBETA MPEIMETOB MPU UX HAOJIOJICHUM 4Yepes
[[BETOBBIE (PUIIBTPHI.

Pa3znea 12. KBanToBblIe siBJIeHHUS.

Oneitel Pesepdopaa u mmanerapnas monenb aroma. Mojenb atoma bopa.
Hcnyckanue u norsomenue ceera atoMoM. KBaHTel. JInHeWUaTsie CIIEKTPHI.

PannoaktuBHOCTh. Anb(da, Oeta- U ramma-uzinydeHus. CTpoeHHue aTOMHOTO
anpa. HykionHas Mogenb aromHoro sapa. HM3oronsl. PagnoakThBHBIE
npeBpauieHus. [leproa nmonypacnajga aTOMHBIX SIIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsAJ0BOrO M MAacCOBOIO YHCEI.
DOHeprus cBsi3M aTOMHBIX siep. CBs3b Macchl M 3HEpruu. Peakuunu cuHTE3a U
nenenus saaep. Uctounuku sneprun ConHIa U 3BE3I.

Anepnas sHepretuka. J(eMCTBUA paAMOAKTUBHBIX HM3JYYEHUN Ha JKHUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CHexTpsl U3Ty4EHHUS U TOTJIONIEHUS.

2. CnekTpbl pa3IMYHBIX Ta30B.

3. CnekTtp Bogopoa.

4. Habmonenue TpekoB B kamepe Buiibcona.

5. Pabota cuéTurika MOHU3UPYIOITUX U3ITYICHUM.

6. Perucrpanus uznydeHuss IpUPOIHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopuwvie pabomout u onvimet.

1. HaOmromeHue CIIONTHBIX ¥ THHEHYATHIX CTIEKTPOB U3ITy4EHUS.

2. HccnenoBaHne TPEKOB: U3MEPEHUE DHEPTUM YACTHULBI IO TOPMO3ZHOMY

nyTH (1o ¢ororpadpusim).

3. M3mepeHnue pagnoakTUBHOTO (hoHa.

IToBTOPHUTEIBbHO-0000IAIO U MOAYJIb.

[ToBTOpHUTENHHO-00001AIONTUI MOIYJIb TIPEIHA3HAYECH IJISI CUCTEMAaTHU3alun
U 0000mIIeHHS  TPEIMETHOrO  COJAEpkKaHUS U OMNbITa  JCSATEIbHOCTH,
IPUOOPETEHHOTO TIPU U3YyYEHUU BCEro Kypca (GU3MKH, a TaKKe NI TTOJTOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMEHY M0 (u3uKe Mg O0ydaroluxcs,
BBIOPABIITUX 3TOT Y4EOHBIN MpeaMeET.

[Ipu U3ydeHUU JAHHOTO MOIYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeSITENIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUMBACTCS JOCTHUKEHUE MPEAMETHBIX U
METANpEeIMETHBIX  IJIAHUPYEMBIX  pe3yibTaToB  00yuyeHus, Gopmupyercs
€CTECTBEHHOHAy4YHAasl TPAaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB MCCIICIOBAHUS



SIBJICHUA TIPUPOJBI W TEXHHUKH, OBJAJCHHEC YMEHUSMH OOBSCHITH (DU3MUECKUe
SIBJICHUSI, TPUMEHSS [OJIyUYEeHHbIC 3HAHUs, pellaTh 3a4adyd, B TOM YMCIE
Ka4ECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapakTep JAHHOTO pas3feia peaau3yeTcs
32 c4y€T TOro, 4YTo OOy4YalOIIMUECS BBIOJHIIOT 3aJaHusl, B KOTOPHIX UM
IIPEIIaraeTCsl:

HA OCHOBE TIOJIYUCHHBIX 3HAHMM pACIO3HABaTh M HAYYHO OOBSICHATH
dbusnyeckue sIBICHHS B OKPYKAIOIIEH TPUPOJIE U MTOBCETHEBHOMN JKU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbI MCCIIe0BaHus (PU3NUECKUX SIBIICHUH, B TOM
YHUCJIE ISl IPOBEPKU TMIOTE3 U MOJYUEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbIE OCHOBBI HauOoJiee BaXKHBIX JOCTHXKEHUUN COBPEMEHHBIX
TEXHOJIOTUM, HATPUMEDP, IPAKTUYECKOTO UCIOJIb30BAHUS PA3IIMYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPAIICHHUS U COXPAHECHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHMUSA

N3ydenue (u3nKyu Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAIpPaBIEHO

Ha JOCTWKEHUE TMYHOCTHBIX, METATPEIMETHBIX M TTPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe n3ydeHus: Gu3NKU Ha ypOBHE OCHOBHOI'O 00IIIero o0pa3oBaHMs

y oOyuatomierocs: OynyT cOpMUPOBAHBI CIEAYIOMINUE JIMYHOCTHBIC PE3yJIbTaThl B
YacTu:

1) naTpUOTHYECKOr0 BOCIIMTAHHUS:

- IPOSIBJICHUE UHTEpECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nyecKoil HayKu;

- [ICHHOCTHOE OTHOILIEHUE K IOCTUKEHUSIM POCCUUCKUX YUEHBIX -(DU3HKOB;

2) rpaKIaHCKOr0 U TyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHHUS :

- TOTOBHOCTh K aKTHUBHOMY y4acTHIO B 00CYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN
buzuku;

- OCO3HAHUE BAXKHOCTH MOPAIBHO-ITUYECKUX IIPUHLHUIIOB B JEATCIBHOCTU
Y4EHOT0;

3) 3cTeTHYeCKOro BOCIINTAHUS

- BOCIPUATHE SCTETHUUECKUX KauyecTB (PU3MUECKON HayKu: €€ TrapMOHMYHOTO
IIOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT 0 TO3HAHMA:

- OCO3HAHME IIEHHOCTH (PU3UYECKOM HayKM Kak MOIIHOTO HHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUs TEXHOJIOTMH, BXHEMIIEH COCTaBJIAIOLLEH
KYJbTYPBI,

- pa3BUTHE HAy4dyHOW J0OOO3HATENILHOCTH, HHTEpPECa K HCCIIEJ0BATEIbCKOM
NEeATEIbHOCTH;

S) ¢opmupoBaHMsa  KYJbTYPbI  3A0POBbS W  3MOLMOHAJIBHOIO
0J1aronoJIyyus:

- OCO3HaHME LEHHOCTU Oe3omacHOro o0pa3a KHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH MpaBUJ O€30MACHOrO IIOBEJAEHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM U TEIUIOBBIM OOOpYIOBaHUEM B
JNOMAaIIHUX YCIOBUAX;

- c(opMHpoBaHHOCTh HaBbIKa peQJIEKCUH, NpPU3HAHME CBOEro IpaBa Ha
OLIMOKY M TaKOTo K€ IIpaBa y IpYyroro 4eioBeKa;

6) TPy10BOro BOCIIUTAHMS:

- AaKTMBHOE YYacTHE€ B PEIICHWHM IPAKTHYECKUX 3ahad (B paMKaxX CEMBH,
o0pa3oBaTeNbHOW OpraHU3alliy, TOpojAa, Kpas) TEXHOJOTUYECKON W



COLIMATbHON HAMNpaBJICHHOCTH, TPEOYIOUMX B TOM 4YHCIC U (HU3MUECKUX
3HAHMH;

- UHTEPEC K MPAKTUYECKOMY U3Y4E€HHIO MPOo(deccHii, CBI3aHHBIX C (PU3HUKOIL;

7) AKOJIOTHYECKOr 0 BOCTIUTAHMS:

- OpUEHTalMsI Ha NpUMEHEHHE (U3MUECKUX 3HAHUM [ pelleHus 3a1ad B
o0JacTH OKpY’Karolleld Ccpelbl, IJIAaHUPOBAHUSI TOCTYNKOB M OLEHKH HUX
BO3MOXHBIX MIOCJEACTBUM JJISI OKPYXKAIOLIEH CPEbL,

- OCO3HAHHUE TJIOOATBPHOTO XapakTepa HKOJIOTMYECKHUX MpoOsieM U MyTed HX
peueHus;

8) aganTanum K M3MEHAIOIIUMCH YCJIOBMAM CONHMAJIBHOM W NPUPOAHOH
cpeabl:

- NOTPeOHOCTh BO B3aMMOJEWCTBUU IIPU BBINOJHEHUM HCCIECJOBAHUM U
IPOEKTOB (PU3UYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUSIM
APYI'uX,

- TOBBILICHHWE YPOBHSA CBOECM KOMIIETCHTHOCTM Ye€pe3 IPaKTUYECKYIO
NEATEIbHOCTD;

- IOTPEeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HCIE (HOPMYIHPOBAThH
UJEeH, MOHATHS, TUIIOTE3bI O PUBHUECKUX OOBEKTAaX U SBICHUSX;

- 0CO3HaHUE J1e(pULIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEW B 001acTH
busuky;

- IJJAHUPOBAHHME CBOETO pPAa3BUTHUA B NPHOOPETEHUHM HOBBIX (PU3HUYECKUX
3HAHMI;

- CTpEMJICHUE aHAJIM3UPOBATh U BBISIBISATH B3aUMOCBSI3H IPUPO/IbI, OOILIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3MUECKUX 3HAHUM;

- OLICHKA CBOMX JCHUCTBHM C Y4ETOM BIMSHMSA HaA OKPYKAIOWIYIO Cpexdy,
BO3MOXKHBIX TJI00ATTBHBIX MOCIEICTBHIA.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbTaTe ocBOe€HMsS TporpaMmbl M0 (U3MKE HAa YPOBHE OCHOBHOI'O

obmiero oopazoBanus y o0ydaromerocss OynyT chopMUpOBaHbI MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIONIUE I03HABATENIbHBIE YHUBEPCATIbHbIE yueOHbIEe JeiicTBUS,
KOMMYHUKATHBHBIE  YHHBEpCalbHbIE  y4eOHbIE  JCHCTBHUS, pETyISTHBHBIC
YHUBEpCAJIbHbIE YUeOHbIE TEHCTBUS.

ITo3naBaTejIbHbBIE YHUBEpPCAJAbHLIC y‘leﬁﬂble HeﬁCTBHﬁ

Bba3oBble Jornueckue aeMcTBUs:

e BBUBIATH W XapaKT€pPU30BaTh CYIIECTBEHHbIE MPHU3HAKHM OOBEKTOB
(s1BNEHMIA);



yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIUN, OCHOBAHUS AJIS
000011IeHNs U CPaBHEHUS;

BBISIBJIAATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMAaTPUBAEMbIX (haKTax,
JTAHHBIX U HAOIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJIATh NPUYMHHO-CJIEICTBEHHBIE CBS3M NPU HU3YUYEHUU (PUINYECKUX
ABJICHUWA U MPOIIECCOB, JIE€1aTh BHIBOJBI C UCIOJb30BAHUEM JETYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(U3UYSCKHUX BEIINYHH,

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pemnieHus y4eOHOW (u3nuecKon
3a7aui (CpaBHEHHE HECKOJIbKMX BapHaHTOB pELICHHs, BbIOOp Haunbosee
HOJXOASAIIEr0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTejIbCKue 1eHCTBUA .

HCIOJIb30BaTh BOIPOCHI KaK UCCIAEA0BATENbCKIUI HHCTPYMEHT MO3HAHMS;
MPOBOAUTH 1O CAMOCTOSITEIBHO COCTABJIEHHOMY TUIAHY OMBIT, HECIOXKHBIM
¢busnyecKkuil HKCIEPUMEHT, HEOONbIIOE HCCleoBaHNuEe (DU3UUECKOTrO
SIBIICHUS;

OLICHWBATh HAa TPUMEHUMOCTh H  JIOCTOBEPHOCTh HH(OpPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA,

CaMOCTOSITETILHO (POPMYIIMPOBaATH 00OOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBEIEHHOI O HAOIIOICHHS], OIIbITA, UCCIEAOBAHMS;

MPOrHO3UPOBATh  BO3MOXKHOE  JlaJibHEHIee pa3BUTHE  (PUBHUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEATNON0KEHUS 00 X Pa3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undgopmanmueii:

MPUMEHSATh Pa3IMYHBIC METOABI, MHCTPYMEHTHI W 3aIPOCHI IPU TTOUCKE H
orOope MH(pOPMAIUM WIH JAHHBIX C Y4E€TOM TMPEAJIOKCHHOW Yy4eOHOU
(bu3HYecKoi 3a/1a4u;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh WU MHTEPIPETUPOBATHL WH(OOPMAIUIO
pa3IMYHBIX BUIOB U (POPM TIPEICTABIICHUS;

CaMOCTOSITSJIbHO ~ BBIOMPATh ONTUMAIbHYIO (OpPMY IIPEICTaBICHUS
uHQOpMaIIM W WUTFOCTPUPOBATh pENIaeMble 3aJaud  HECJIOKHBIMH
CXeMaMH, THarpaMMaMu, HHOU rpaduKoil 1 ©X KOMOWHAIIUSIMHU.

KoMMmyHHKAaTHBHBIEe yHUBeEpPCAJbHbIE YUeOHbIe 1elicTBUS:

B XO0/ie OOCYXAECHHS Y4eOHOro MaTepHuala, pe3yJbTaToOB J1aOOpPaTOPHBIX
paldoT U MPOEKTOB 33JaBaTh BOIIPOCHI MO CYIIECTBY 0OCYXK/1aeMOIl TEMBbI U
BBICKAa3bIBaTh HJIEW, HAICJICHHBIE Ha pPEIIeHHE 33JaYd W TOJIepKaHHe
0J1aro’KeaaTebHOCTH OOIIEHUS;

COTOCTaBIISITh CBOM CYXKACHUS C CYXKICHUSMH JPYTHMX YYaCTHUKOB
Janora, OOHapyKUBATh Pa3IMune U CXOJCTBO MO3HIINIA;



BBIPA)KaTh CBOK TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIIATH PE3yIbTaThl BHIMOJIHEHHOTO (PU3UUECKOTO OMbITa
(3KCTIEpUMEHTA, UCCIIEIOBaHMSI, IPOEKTA);

NOHMMAaTh W  HUCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHJUBUIYaTbHOM paboOThl TPH PpEIICHUH KOHKPETHOW (U3HUECKOU
pOOJIEMBI;

NPUHUMATDH LEJIM COBMECTHOW JESATEIbHOCTH, OpPraHU30BbIBATH JECUCTBUS
no e€ JOCTIKEHHUIO: paclpeiessiTh poJid, OOCYXAaTh MpPOIEeCcChl U
pE3yJIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJEH;
BBITOJIHATH CBOIO 4acTh PabOThI, JOCTUTasi KAUECTBEHHOIO Pe3yJsbTaTa 1o
CBOEMY HAIIPaBICHUIO M KOOPAUHHMPYS CBOU JAEUCTBUA C JAPYyrUMHU
YJIEHAMU KOMaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJAJa B OOLIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO C(hOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICH CTBUSI.

PeI‘yJISITl/IBHbIe YHUBEpPCAJIBbHbLIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YY4E€OHBIX CHUTYalUsX, TPEOYIOIIUX
JUISL pelieHus] PU3NIeCKUX 3HaHMM;

OPHUCHTHUPOBATBHCA B Pa3INIHBIX Ioaxogax IIPUHATHUA pemeHHﬁ
(MHAMBUAYaANbHOE, TPUHSTHE PEIICHHUs B TPYyMIE, NMPUHATHE pPELIECHUN
TPYIIION);

CaMOCTOSITEJIbHO COCTABIIATh aJIrOPUTM PellieHUs (PU3NUECKON 3a/1auu Uin
IIJIaHa HCCJICOOBAHUA C yIIéTOM HMCIOIUXCA PECYPCOB H COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBATH IIPEJIaracMble BApUAHTHI PELICHUN;

A CJIaTh BBI60p n 6paTb OTBETCTBCHHOCTDL 3a PCIICHUC.

CaMOKOHTp 0J1b, IMOIIMOH aJIbHBIA NHTEJJIEKT:

J1aBaTh A/ICKBATHYIO OLICHKY CUTYyalluy U Mpeararh IJIaH €€ U3MEHEHNUS;
OOBACHATH NPUYMHBI  JOCTHKEHUS  (HEJOCTHXKEHUS) Pe3yIbTaTOB
NESITENbHOCTH, AaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSITEILHOCTh (B TOM YMCIE B XOJI BBINOJHEHUS
(U3MYECKOro MCCIENOBaHWS WM NPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHHUBIIMXCA CHUTYyalluid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HMKIINX TPYAHOCTEW;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSIM;

CTaBUTH ce€0s1 HA MECTO APYTOoro 4elioBeKa B XOJ/I€ CIOopa WM JTUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;
MpU3HABaTh CBOE MPABO HA OMIMOKY MPH pemieHn: (HU3NIEeCKUX 3a71a9 WIn
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBo JAPYroro.



HPEIMETHBIE PE3YJIBTATDBI

K xonmy o6yuenus B 7 kjiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTpaxaTh CHOPMUPOBAHHOCTH Y 00YYAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh ~ MOHATHS:  (U3MYECKHME M  XUMUYECKHUE  SIBIICHUA,
HaAOJII0IeHNe, HKCIEPUMEHT, MOJENb, TUIIOTE3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BelecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOe), MEXaHWYecKoe [BHKEHHE (paBHOMEpPHOE,
HEpPABHOMEPHOE, MPSIMOJIMHEWHOE), TPaeKTOpHUs, pPaBHOACUCTBYIOLIAs
cuna,  aedpopmarus  (ympyras, TIacTuyueckas), HEBECOMOCTb,
COOOLIAIOIINECS COCYIBI;

paznuuatrh sBieHus (Auddys3usi, TEIUIOBOE ABUKEHUE YaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JIBHDKEHHE, HEPAaBHOMEPHOE  JBWXKEHHE, HHEpUUs,
B3aUMOJCHCTBHUE TEJ, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHON OCBIO
BpalleHUsA, Meperada JaBICHUS TBEPABIMH TEJNAMH, XUIKOCTAMU U
razam, arMocepHOe JaBJiC€HHE, TIUIABaHHWE TeJ, MpPEBpaIlCHUs
MEXaHUYECKOW SHEPruH) MO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY)KalollleM MHUpe, B TOM 4ucie (U3NYECKUEe SBJICHUS B MPUPOE:
MPUMEPHI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSMHU B >KMBOW WU HEXKHUBOU
IPUpPOZE, AECUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIMSIHUE
aTMOC(EepHOro J1aBjiEeHUsI Ha UBOM OpraHU3M, IJIaBaHUE PbIO, pblyaru B
TeJe 4YeJ0BeKa, MPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7auy B yueOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3UUYECKUX SIBICHUM;
OINKCHIBATh U3YyYEHHBIE CBOMCTBA Te U (PU3UUYECKHE SIBJICHUS, UCIOIb3YS
¢usnyeckue BeMMUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BPEM,
MyTh, CKOPOCTb, CPENHSS CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSXKECTH, BEC
Tena, CHJIAa TPEHUs, JaBieHue (TBEPIOro Tena, >KHUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, IUIEYO CHIIBI,
MOMEHT CHJIbl, KOA(DPUIMEHT TOJE3HOr0 JEWUCTBHUS MEXaHU3MOB,
KMHETHYECKass M MOTEHIMAIbHAs SHEPrus), IpH OMUCAHUU MPaBUIbHO
TPAKTOBAaTh  (PU3WYECKUM  CMBICH  HCIOJB3YEMBIX  BEIMYMH, HX
0003HAYEHUSI M EIUHULBI (U3HUYECKUX BEIUYHMH, HAXOAUTh (HOPMYJIBL,
CBSI3bIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMU BEIUYHHAMU,
CTPOUTH I'paUKH U3yYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINUHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHHUS W MPOIECCHI,
UCIIONb3Ysl MpaBUjia CIOKEHUs Cui (BIOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBUIIO paBHOBECHS phyara (0J0Ka),



«30JI0TO€ TPABUJIO» MEXAaHWKH, 3aKOH COXPAHEHHS MEXaHMYECKOU
SHEPruu, NpU OTOM JaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMHUChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UUECKHUE SIBICHMS, IPOLIECCH] U CBOIMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCT€ CHUTyallUl NPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISBJISTh TIPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKUX IaroB ¢ Omopoil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7ayud B 1-2 JEUCTBUS, HCIOJB3YS 3aKOHBI H
dbopMyIbl, CBsI3BIBAIOIMNE (DU3MUYECKHME BEIMYMUHBI: HAa OCHOBE aHalM3a
YCIIOBUSA 3a/layy 3allUChIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (HU3HUECKUE
BEJIMYMHBI B (OPMYJBI M TPOBOJAUTH PACUYEThl, HAXOJIUTH CIPABOYHBIC
JaHHBIC, HEOOXOAMMBIE JIJISl PEIICHHS 3a7a4, OIICHUBATh PEaTMCTUIHOCTD
MOJIYYeHHON (DPU3UYECKON BEJIMUUHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(bU3HYECKUX METOJIOB, B OITMCAHUU MCCIIEAOBAHUS BBIICISATH MPOBEPSEMOE
npeanonokenue  (rumoresy),  pasiuyaTb W MHTEPHPETUPOBATH
MOJIYUCHHBIA pe3yJIbTaT, HAXOJIWUTh OMIMOKM B XOJE OMbITa, JeNaTh
BBIBOJIBI 110 €r0 Pe3yJIbTaTaMm;

MPOBOJIUTh OMBITHI 1O HAOMIOJAEHUIO (U3UYECKUX SIBJICHUM WM
bu3nUecKux CBOMCTB TeJL: dbopmyarpoBaTh MIPOBEPSIEMbIEC
MPEANONIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIOKEHHOT0 000py10BaHuUs,
3aMKChIBATh XOJI OMBITA U (DOPMYIHPOBATH BHIBOJIBI;

BBITIOJIHATh MPSAMBbIE U3MEPEHUSI PACCTOSHMS, BPEMEHHM, MAacChl Tela,
o0bEMa, CUJIBI M TEMIIEpaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX U
u(dpoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS TPHOOPOB ¢ Y4ETOM
3aJIaHHOM a0COMIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOU (hM3UUECKOM BETUYMHBI OT
JIpYyroil ¢ HCHOJB30BAaHUEM NPSIMBIX HU3MEPEHUH (3aBUCMMOCTU MYTHU
PaBHOMEPHO JIBIDKYIIETOCs Tella OT BPEMEHHU JIBHJKCHMSI TeNa, CHIIbI
TPEHUS CKOJIBXKEHHUS OT Beca Teja, KayecTBa 00padOTKHU MOBEPXHOCTEHN Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT ILJIOIIAIA COPUKOCHOBEHUS TEJl, CHUIIbI
VIIPYTOCTU OT YJ/UIMHEHHS TPYKUHBI, BBITAIKUBAIOIIEH CUJIIBI OT 00BEMa
NOrpYKEHHOM YacTH Tejla U OT IUIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH T€JIa, OT TJIYOUHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECHsI pblyara M OJIOKOB), y4aCTBOBAaTh B
IJIAHUPOBAHUU  y4EOHOrO0 HCCJIENOBaHUSA, COOMpAaTh YCTAaHOBKY W
BBHITIONTHATHh W3MEpPEHUs, CIeNys MNPEIJIOKEHHOMY IUIaHy, (pUKCUpoBaTh
pEe3yIbTaThl MOJYYEHHOUW 3aBUCUMOCTH (PU3MYECKUX BEJIIMUYUH B BHUJE



NPEUIOKEHHBIX TaOMUIl W TpaduKOB, JENaTh BBIBOABI MO pe3ysbTaTaM
UCCIICIOBAaHUS;

IPOBOJIUTh KOCBEHHBbIE H3MEPEHUs (U3MUECKUX BEJIWYUH (IVIOTHOCTH
BEIIECTBA JKUAKOCTA W TBEPAOTO Teja, CHJIa TPEHHS CKOJBKCHHUS,
JaBJIEHWE  BO3/yXa, BbITAJIKUBAIONIas  CWia, JIEHCTByroUlas  Ha
NOTPYXEHHOE B JKHJAKOCTh TeJO0, KOA((UIHEHT TMOJEe3HOTO ICHCTBUS
OPOCTHIX MEXaHU3MOB), CJENys TNPEUIOKEHHON WHCTPYKIIUU: TIpU
BBIMOJIHEHUN HW3MEPEHUM coOupaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISITh 3HAUCHNE UCKOMOW BETMUYWHBI,

coOroaTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MIPH PadoTe C J1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPHUOOPOB M TEXHHUUYECKHUX YCTPOMCTB:
BEChl, TEPMOMETP, AMHAMOMETp, COOOIIAIOUINECS COCYIbl, OapomeTp,
pbIdar, IOJBHUKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTEepU30BaTh MPUHLMUIBI JEHCTBUS M3yYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOH Ha WX ONHCaHWs (B TOM YHCIE:
NOJIINITHUKY, YCTPOMCTBO BOJOIMPOBOJAA, THUIAPABIUYECKHN  Ipecc,
MaHOMETp, BEICOTOMEP, TOPIIHEBOI HACOC, APEOMETP), HUCIIONb3Ysl 3HAHUS
O CBOMCTBax (pU3MUECKUX SIBJICHUI M HEOOXOAMMBIE (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTHL  MpUMEpPhl  (HAXOauTh  WH(OpMAIMIO O  TpUMepax)
MPAKTHYECKOTO HCIOJIb30BaHUSI (PU3MUECKHX 3HAHWW B TOBCEAHEBHON
KU3HU A1 obecrieueHnsi 0€30MacHOCTH MpU oOpalleHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3[0POBbS U COOJIOIEHUS
HOPM DKOJIOTHYECKOT0 TTOBEICHUS B OKPYXAIOIIEH cperne;

OCYLIECTBJISITH OTOOp HUCTOYHUKOB uHH(popmanuu B IHTepHere B
COOTBETCTBUH C 33/IaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIHXCS
3HaHUW W TyTéM CpaBHEHUS PA3TUYHBIX HCTOYHUKOB BBIJICIATH
uH(GOpPMAIMIO, KOTOpasi SBISETCS MNPOTUBOPEUYMBON WM MOXET OBITh
HEOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUU YUYE€OHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO
auTeparypy  (HU3MYECKOro  COAEp)KaHHS, CIPaBOYHBIE MaTepHAIbI,
pecypcbl cetu MHTepHeT, BlaaeTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYIYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHWE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(OpManuu (U3NUECKOTrO COMEPKaHUs, B TOM
yycie MmyOiaMyHO JeNaTh KpaTKhe COOOLIEHHsS O pe3yJbTaTax IMPOEKTOB
WIA Y4eOHBIX HCCIEIOBAaHMM, TMPU HTOM TPAMOTHO HCHOJIb30BATh



W3YUYEHHBbIM TMOHATUMHBIN ammapar Kypca (U3UKH, COMPOBOXKIATh
BBICTYIUICHUE ITPE3EHTALIUEN;

IpPU BBINOJHEHUHM Y4YEOHBIX IMPOEKTOB U HCCIEIOBAHMM pacHpenessiTh
00s3aHHOCTH B TPYIINE B COOTBETCTBHM C IOCTABJIEHHBIMHU 3aJadyaMH,
CIICIUTHh 3a BBIIIOJHEHUEM IIJIaHA JEWCTBUM, aJEKBAaTHO OLICHUBAThb
COOCTBEHHBI  BKJaJ B  JEIATEIbHOCTh  TPYMNINbl,  BHICTPAUBATH
KOMMYHHMKAaTHBHOE B3aMMOJICHCTBUE, YUIUTHIBAS MHEHUE OKPYKAIOIIHX.

K xoniy o6yuenus B 8 kiacce nmpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaxaTh C()OPMUPOBAHHOCTH Y 00YUaAIOIIUXCS YMEHUIA:

MCIIOJIb30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
amMop(HBIE TeNa, HACHIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHsSISI SHEpPrus, TEIJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN JJIEKTPUUECKUN 3aps, HNEKTPUUECKOE TOJIE, TPOBOJIHUKU
U TUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TIOJIE;
pa3nuuarh sBJIeHUS (TEIUIOBOE pacHIMpEeHUE M CXKaTue, Terionepenaya,
TEIUIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUISIPHBIC SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauiu3auus (OTBEpACBAHUE), KUIICHHUE,
Terionepeaaya (TETUTIOMPOBOIHOCTb, KOHBEKIIHS, U3ITy4eHUe),
AICKTPU3ALMS TEJ, B3aUMOJCHCTBHUE 3apsA0B, ACHCTBUS IEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJECHCTBHE MAarHUTOB, JICWCTBUE
MAarHUTHOTO TMOJIS HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAsI WHIYKIIHS )
M0 ONUCAHUI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh  TPOSIBICHWE HW3YYCHHBIX (UBMYECKUX  SBJICHUH B
OKpY)XaroleM MHpe, B TOM UHcie (U3UYECKUE SBIICHUS B TPUPOJIE:
MIOBEPXHOCTHOE HATSHDKEHUWE M KalWULIPHBIE SIBJIIEHUS B IPUPOJE,
KpUCTAJUIBI B Ipupone, usnydeHue CoJHIA, 3aMep3aHUEe BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHES, CHETa, JIEKTPUICCKUE
ABJICHUA B atrMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noyie 3emMiid, Jpeid MOIOCOB, POJIbL MAarHUTHOTO TIOJS JJIA JKM3HU Ha
3emiie, MOJISIPHOE CUSHUE, IPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UYECKUX
SIBJICHU;

OINMKCHIBATh U3YyYEHHBIC CBOMCTBA TN U (PU3NYECKUE SIBJICHUS, UCIIONb3YS
(du3uYeckre BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsl, KOJTUYECTBO
TEIUIOThI, yJeJdbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TEIIOTa
TUIABJICHUS, yJeJbHAs TEIUIoTa NapooOpa3oBaHus, yJeibHas TEruioTa
CropaHusi TOIJIMBA, KOA(PPUIMEHT TMOJIE3HOrO JEUCTBUS TEIJIOBOU



MalluHbl, OTHOCUTENIbHAS BJIAXKHOCTh BO3/1YyXa, JJIEKTPUYECKHI 3apsij,
CWJIa TOKa, JJEKTPUYECKOE HAIPSHKEHUE, CONPOTUBIICHHE ITPOBOJHUKA,
yVIEIbHOE  CONPOTUBJIEHUE  BEIIECTBa, pabdora HU  MOIIHOCTh
ANEKTPUYECKOIO0  TOKAa), NpPH  OMNHCAHUM MPaBWIBHO  TPaKTOBATh
(bu3NYECKUN CMBICIT HCTIOJNBb3YEMbIX BEJIUYHMH, O0OO3HAYEHUS U €IUHULIBI
(Gu3MYECKUX BEJIWYMUH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIME JTAHHYIO
(GU3MYECKyI0 BEIMYMHY C JAPYrMMH BEIMYMHAMU, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UUYECKUE SIBICHUS M IPOIECCHI,
UCIIOJIb3ysd OCHOBHBIE IOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOpUU
CTPOEHMS BEILECTBA, MPUHLUI CYNEPIO3UIMU ToJeld (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHUs 3apsna, 3aKoH OMa i1l yJacTKa 1€, 3aKOH
JIxoynsa—Jlenna, 3aKkOH COXpaHEHHMs DJHEPrUM, NPU OTOM J1aBaTh
CIIOBECHYIO0 (OpPMYJTUPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTH4YEeCKOe
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHE MPOIECChl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalud MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4ecKuX
IIaroB C OMNOpod Ha 1—2 HK3Yy4EeHHBIX CBOMCTBA (D)U3MUYECKUX SIBICHUI,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemarb pacyéTHele 3aJaud B 2—3 JIEWCTBHS, HUCHOJB3YS 3aKOHBI M
dbopmyIibl, CBs3bIBaIOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 3aJlayd 3allMChIBaTh KPAaTKOE YCIIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs pelleHus 3aJaud, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HeoOXoMMble MJii €€ pelIeHHs, MPOBOAWTh PacyEThl W CpPaBHUBATH
NOJTy4YEeHHOE 3HaUeHHE (PU3NUECKON BEIMUNHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXXHO pPEIIUTh NpPU MOMOIIU
(bu3NYECKUX METOMOB, HCIIONb3Yys ONHCAHUE HCCIEIOBAaHHUSA, BBIIEIATH
IIPOBEPSAEMOE  NPEIIOIIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAIKA
MIPOBEICHUS UCCIIEIOBAHNUS, 1€JIaTh BbIBOJIBL;

IPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WJIH
(bu3HYEeCKUX CBOUCTB TeN (KaNWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTH JIaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTrypbl, CKOPOCTH IPOLIECcCa OCThIBAHUS U
HarpeBaHus TpPU U3IYYEHUHU OT I[BETa H3JIydarolle (morjomiaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHHUsI BOJbI OT TEMIIEPATYPBI KUIKOCTH U
IJIomaan €€ IOBEPXHOCTH, DJJEKTpU3aluus Tel W B3aUMOJCUCTBUE
ANEKTPUYECKUX 3apsAJIOB, B3aMMOJECHCTBHE ITOCTOSIHHBIX MAarHHUTOB,
BH3yaliM3alllisl MarHUTHBIX TIOJ€H IOCTOSHHBIX MAarHUTOB, JEHCTBHS
MarHuTHOTO MOJS Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JEKTPOMArHuTa,



CBOMCTBA 3JIEKTPOJABUIATENsl IOCTOSIHHOTO TOKa):  (OpMYIMPOBATH
MpOBEpsieMbIe MPEATNOIOKEHUSI, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000py/I0BaHMs, OMMUCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOHI,
BBIIIOJIHATh ~ NPSAMBIE  U3MEPEHUS  TEMIIEPATYypbl,  OTHOCHUTEIbHOMU
BJI&KHOCTH BO3JyXa, CHWJIbI TOKAa, HANPSOHKEHUS C UCIOJIb30BAaHUEM
aHaAJIOrOBbIX MPUOOPOB M NATUYUKOB (PU3NUECKUX BEJIUYUH, CPaBHUBATh
PE3yIbTaThl U3MEPECHHH C y4ETOM 3aJaHHOM aOCOFOTHOM MOTPEITHOCTH;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3NUECKON BEIMUYUHBI OT
JPyrol ¢  HCHOJB30BAaHWEM TMPSAMBIX U3MEPEHUH  (3aBUCUMOCTH
CONPOTHUBIICHUSI MNPOBOJHMKA OT €ro JUIMHBI, IUIOMIAJAN IONEPEYHOrO
CEUYEHUS U YAEIBHOIO CONPOTHUBIIEHUS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
WIYIIEr0 4Yepe3 MNPOBOJHUK, OT HANOPSOKEHWS HAa  MPOBOIHUKE,
UCCIEAOBAHNUE IIOCIENOBATENBHOTO M MAPAJUIENBHOTO  COEAUHEHUM
MPOBOJAHUKOB): IUJIAHUPOBATh HCCIEAOBAHHE, COOMpPATh YCTAHOBKY U
BBHITIONTHATh W3MEPEHUs, CIeNys MPEIJIOKCHHOMY IUIaHy, (DUKCUpPOBATH
pe3yJbTaThl TOJYYEHHOM 3aBUCMMOCTH B BHUJE TaOMUI U TrpaduKoB,
JIeNIaTh BBIBOJBI MO PE3YIbTATAM HCCIICIOBAHUS;

MPOBOAUTH KOCBEHHbIE U3MEpeHUs (QU3NYecKuX BeTu4yuH (yaesbHas
TEMJIOEMKOCTh ~ BEIECTBA, COMPOTHBJICHUE MPOBOJIHUKA, paboTra U
MOIITHOCTh 3JIEKTPUUECKOTO TOKA): TUIAHUPOBATh HM3MEPEHHs, COOUpaTh
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYS NPEII0KEHHOW WHCTPYKLUHH, U
BBIYUCIISITh 3HAYCHUE BEJIMYUHBI;

coOIofaTh MpaBujIa TEXHUKU 0€30MaCHOCTH TP paboTe C J1abopaTOPHBIM
000py/TIOBaHUEM;

XapaKTepU30BaTh MPUHIMINBI  JACHCTBUS W3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MUX ONUCaHHS (B TOM YHCIIE:
cUCTeMa OTOILIEHUS JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIepMeETp,
BOJITMETP, CUETUHUK OJJIEKTPUUYECKOM HHEPIrUM, DIEKTPOOCBETUTEIIbHBIC
puOOPHI, HATPEBATEIBHBIE IEKTPOIIPUOOPHI (IPUMEPHI), FTCKTPHICCKUE
MPEeIOXPAHUTEIH, HIEKTPOMATHUT, SJEKTPOJBUTATENb TOCTOSHHOTO TOKA),
WCIIOJIb3Ys 3HAHMSI O CBOMCTBAaX (PM3WUYECKUX SIBICHUN M HEOOXOIUMBIC
bu3nuecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W HM3MEPUTEIBHBIC
npuOoOpbl MO CXEeMaM M CXEMATHUYHBIM pUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMHTPOMETP, ABUTATENIb BHYTPEHHETO
CropaHus, JJICKTPOCKOIN, PEOCTaT), COCTABISATh CXEMBI DJIEKTPUUYECKUX
LENEN C MOCIEAOBATENBHBIM U MApPAJUIEIIbHBIM COCIUHEHUEM DIIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHUS DJIEMEHTOB AJIEKTPUUECKUX IIETICH;



OPUBOANTH  MpUMEpPbl  (HAXOAWTH  WHGOPMALMIO O  MpPUMEpax)
NPAaKTUYECKOTO HCHOJb30BaHUS (PU3MUECKMX 3HAHUW B MOBCEJHEBHOU
KU3HM U1 oOecrniedeHrsi 0€30MMacHOCTU MpU O0palleHuu ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS M COOIIOAECHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEIE;

OCYIIECTBJIATh TNOHUCK HH(pOpMauMu (QU3NYECKOTO COAECPKAHUS B
NHTepHeTre, Ha OCHOBE HMEKOIIMXCA 3HAHUM UM NYTEM CpPaBHEHHUS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POPMAIMIO,  KOTOpPas
ABIIICTCS MPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIOJIb30BaTh MPH BBHINOJIHEHUN YY€OHBIX 3a/laHUN Hay4yHO-TIOMYJIIPHYIO
auTeparypy  (QU3MYECKOro  COAEp)KaHMs, CIPAaBOYHbIE MaTepHallbl,
pecypcel cet IHTEpHET, BageTh NPpUEMAaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusi HH(GOPMAIIUU U3 OJJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMHCBMEHHBIE U KPAaTKUE YCTHBIE COOOIICHHS,
0000mass wH}OpPMAIMI0O U3 HECKOJIBKUX WMCTOYHUKOB (DU3MUECKOTO
COAEepX aHUsl, B TOM 4YMCIE MMYOJUYHO MPEACTaBIATh PE3YJIbTaThl
MPOEKTHOM WJIM MCCIIEOBATEIbCKOW NIEATEIbHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh ~M3YYEHHBIM MOHATUHHBIN ammapar Kypca (U3MKH,
COIIPOBO’KJATh BBICTYIUICHUE IIPE3EHTALIUEH;

IpU BBINOJHEHUM YYE€OHBIX MPOEKTOB U HCCIEAOBaHUN (HU3HMYECKHUX
IPOLIECCOB paclpesesiTh O0S3aHHOCTU B TPYMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMHM, CJIEAUTh 32 BHINIOJHEHUEM IUIaHA JEUCTBUI U
KOPPEKTHUPOBATh €ro, aJeKBAaTHO OLICHHBaTh COOCTBEHHBIA BKJIaJ B
JeATENbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSBIISASI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K xoniy o6yuenus B 9 kiacce nmpeaMeTHbIe pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIONb30BaTh TMOHATHUS: CUCTEMa OTCU€ra, MarTepualibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEILHOCTh MEXAaHUYECKOTO IBHKEHHS, AePopMarus
(ynpyrasi, macTuU4eckasi), TpPEHHE, LIEHTPOCTPEMHTEILHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TsHKECTH, aOCOIIOTHO TBEPAOE TENo,
HEHTpP TsDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(QPAa3BYK M YJIbTPa3BYK, O3JEKTPOMArHUTHBIC BOJIHBI,
IKajga 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAIbHO30PKOCTb,
CHEKTPbl UCIYCKaHMs U MOIJIOLIeHUs, alb(da, OeTa- U raMMa-u3Iy4eHuUs,
M30TOIIbl, SIZIEPHAs SHEPIeTHUKA;

pa3nuyaTh sIBIE€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JIBU)KEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE, CBOOOJHOE
NajieHUe Tell, PABHOMEPHOE JIBHXKEHHE 110 OKPYKHOCTH, B3aUMO/IEHCTBUE



TEJ, PEaKTUBHOE JIBM)KEHUE, KOJeOaTeNbHOE IBUKECHHUE (3aTyXalollue U
BBIHYK/JICHHBIE KOJIeOaHWs), PE30HAHC, BOJHOBOE JBUKECHHE, OTPAaKEHUE
3ByKa, NMPSAMOJMHEHMHOE PaCIpOCTPAHEHUE, OTPAXKEHUE U MPEJIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHUe Oenoro cBera B
CHEKTp U CIIO)KEHUE CHEKTPAJIbHBIX I[BETOB, JIUCIIEPCUS  CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BOZHMKHOBEHUE JIMHEUYATOrO CIEKTpa
M3IIYYE€HUS) MO OMHCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh NPOSIBICHWE W3YYCHHBIX (U3MUECKUX SIBIICHUUA B
OKpyXaroreM Mupe (B TOM uwucie (uU3MUECKHe SBICHUS B TPUPOJIE:
MIPUJINBBI U OTJIUBBI, ABMKEHHE IIaHET COMHEYHON CUCTEMBI, PEAKTUBHOE
JB)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSACEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE NECUCTBHE BUAMMOTO,
yIbTpadroONIeTOBOTO W  PEHTTEHOBCKOTO M3JYUYCHUM, E€CTCCTBEHHBIN
paivoOaKTUBHBIA (OH, KOCMUYECKUE JIy4d, PaJHOAKTHUBHOE H3IydEHUE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUMOAKTUBHBIX HW3IYYECHHN Ha
OpraHM3M 4YeJIOBEKa), MPHU ATOM IEPEBOJUTHh MPAKTUYECKYIO 3a/layy B
yueOHYI0, BBIICNATHh CYHIECTBEHHBIE CBOMCTBA (MIpHU3HAKHU) (PU3NUYECKUX
SIBJICHU;

OINKCHIBATh U3YyYEHHBIC CBOMCTBA T€J M (PU3UUYECKHE SIBJICHUS, UCIIONB3YS
¢duznyeckre BEIUYMHBI (CpPEelHSsE W MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JBH)KCHUH, YCKOpPEHHUE, TEpPEMEIICHUE, IMyTh, YrioBas
CKOpPOCTb, CHJIa TPEHHMS, CHJIa YINPYTOCTH, CHia TSKECTH, YCKOPEHUE
CBOOOJTHOT'O TAJICHHUs, BEC TeJla, HMIIYJbC TeJa, HMMITYJIbC CHJIBI,
MEXaHW4ecKass padoTa W MOIIMHOCTh, MOTCHIMAbHAS DHEPrus Tena,
MOAHATOTO HAJ MOBEPXHOCTBIO 3€MJIM, MOTEHUHAJIbHAS SHEPrUsl CHKATOU
NPYKUHBI, KUHETUYECKass OJHEPrusi, IOJHas MeXaHu4yecKash OJHEeprus,
MEePHUOJ] M 4acToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHa, CKOPOCTh CBETA, MOKa3aTellb MPEIOMJICHHS Cpelibl), IPU OMUCAHUU
MPABWJIBHO TPAKTOBaTh (M3MUECKUN CMBICT HCIOJIB3yEeMbIX BEJIHYWH,
0003HAYEHUS M €IUHUIIBI (U3HMUYECKUX BEIUYUH, HAXOJIUTH (POPMYIIBI,
CBS3BIBAIONINE JJAHHYIO (PU3UUYECKYIO BEIMYUHY C JIPYTMMU BEJIWYHMHAMU,
CTPOUTH rpadvKu NU3yUYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;
XapaKTepu30BaTh CBOMCTBA Tei, (U3MUECKUE SBJICHUS W TMPOIIECCHI,
UCIIONB3Ysl 3aKOH COXPAHEHUS JHEPruHu, 3aKOH BCEMUPHOTO TATOTCHUS,
NPUHLKN CYNEPIO3UIMU CWJI, NPUHLIHUN OTHOCcUTEeNbHOCTH ['anuies,
3aK0Hbl HBIOTOHA, 3aKOH COXpPAaHEHHSI MMITYJIbCA, 3aKOHBI OTPaXEHUS U
MIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOI'0 U MAaCCOBOTO YHCET



IpU SAEPHBIX PEAKLUAX, NMPH 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMCBIBATH €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLIECCHl M CBOWCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTyalud MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEJICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
iaroB ¢ Omnopod Ha 2—3 H3y4YEHHBIX CBOWCTBA (DPU3UYECKUX SBIICHUU,
(U3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amadu  (omMparomuMecs Ha cucreMy U3 2-3
yYpaBHEHUH), UCHIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (DU3UYECKUE
BEJIMYMHBL: HAa OCHOBE aHAIM3a YCJIOBHUS 3aJaud 3alUChIBaTh KpaTKOE
yCIIOBUE, BBISIBIISITh HEJOCTAIONIME WJIM U30BITOUHBIE JAaHHbIE, BHIOMpATH
3aKOHBI U (POPMYIBI, HEOOXOIMMBIE NJIsl PELICHHs], POBOAUTH PACUEThI U
OLIEHUBAaTh PEATUCTUYHOCTh TOJYYEHHOIO 3HaueHus (pusnueckoi
BEJIMYHHBI;

pacrno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOYKHO pEIIUTh HNPU HNOMOLIA
(buU3MYECKUX METOOB, HCMOJb3Yysl OMUCAHUE HCCIEIOBAHUSA, BBIJCIATDH
IPOBEpPSAEMOE MPEIIOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAIKA
NPOBEJCHUS  UCCIEIOBaHUsA, JEJaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOJEHUI U OIBITOB;

IPOBOAUTH OMBITBI IO HAOMIONEHUIO (UBMYECKUX SBICHUW  WJIHU
¢bu3nyeckux CBOMCTB Ted (M3ydeHHE BTOporo 3akoHa HbproTOHa, 3akoHa
COXPAHEHMsSI DHEPruH, 3aBHCHUMOCTb IEpuojia KoJeOaHUU MPYKUHHOTO
MasATHHKA OT MacChl Tpy3a M KECTKOCTH MPYXKUHBI U HE3aBHUCHUMOCTb OT
aMIUTATY/Ibl MAJIBIX KOJICOAHUMN, MPSIMOJIIMHEHHOE pacIpOCTPaHEHUE CBETA,
paszioxkeHue Oeyoro cBera B CIEKTpP, M3YYEHUE CBOWCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajie W CBOMCTB HM300pakeHUs MpeaMeTa B coOuparoiei
JMH3e, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB HU3IIYYEHHS):
CaMOCTOSITEJIbHO ~ CcOOMpaTh YCTAaHOBKY W3  HM30BITOYHOrO Habopa
o0OpynOBaHMs, OMNHCHIBATH XOA  OMbITA M €0  Pe3yJlbTaThl,
(bopMyIHpOBaTH BHIBOIBL;

MPOBOJIUTH MPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX M3MEPEHHM, Ompeaemss
CpeHee 3HAuYeHHEe U3MepsAeMON BeNIUYMHBI ((POKyCHOE paccTosiHuE
coOuparoniel JHH3bI), OOOCHOBBIBaTH BBIOOpP croco0a H3MepeHus
(u3MepuTenbHOro npudopa);

IPOBOJUTh MCCIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHU (3aBUCMMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBMXEHUHM 0€3 HadaJbHOM CKOPOCTH, Mepuoja
KoJIe0aHUl MaTeMaTH4YeCKOro MasiTHUKAa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yriia OTpa)KeHHsI CBETa OT yrja MaJeHUsl W yriia IpeJoMJIeHHUs] OT yria



NaJieHus): TUIAHUPOBaTh HCCIIEIOBaHHE, CaMOCTOSITENIBHO COOMpPATh
YCTaHOBKY, (UKCUpPOBATh pe3yJbTaThl IOJYYEHHOW 3aBHCHUMOCTHU
¢bu3uYecKrX BEIUYUH B BUJE TaOiuIl U TpadUKOB, JelaTh BBIBOILI IO
pe3yabTaTaM UCCIIeOBaHMUS;

IPOBOJUTh KOCBEHHBbIE HW3MEpPEHUs (U3NYECKUX BEIMYUH (CpeaHsis
CKOpOCTb M YCKOpDEHHE TeJa Tpuh pPaBHOYCKOPEHHOM JBH)KCHHH,
YCKOPEHHE CBOOOJHOTO TMajieHus, >XECTKOCTh MPYXKUHBI, KOADPHUIIMEHT
TPEHHUSI CKOJBKEHUS, MEXaHWYeCKas paboTa W MOIIHOCTh, YacTOTa U
nepuoa  KojeOaHWM MaTeMaTHYecKOro W MPYKUHHOTO MAasTHHKOB,
ONTUYECKasl CWJIa COOMparomie JIMH3bI, PAJANOAKTHBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY WU
BBITIONTHATh U3MEPEHUs, CIEIys MPEIIOKEHHOW WHCTPYKIINH, BBIYHCIISATH
3HAa4YCHHE BEIMYMHBI U aHAJTU3UPOBATH MO YUYECHHBIE PE3YyJIbTaThl C YYETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPECHHIA;

coOMroaaTh MpaBuia TEXHUKU 0€30MaCHOCTH IIPH padoTe C J1adopaTOpHbIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYCHHBIX (U3HUECKUX MOJEINeH:
MaTepuanbHas TOYKa, aOCOMOTHO TBEPAOE TENO, TOYCUHBIN HCTOYHUK
CBETa, JIyd, TOHKas JHMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas
MOJIeb AaTOMHOTO SIApa;

XapaKTepu30BaTh TMPUHIIMIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha HMX oOmucaHus (B TOM YHCIE:
CIHUIOMETP, NATYUKH TIOJIOKEHUS, PACCTOSHUSI M YCKOPEHHsI, pakera,
9XOJIOT, OYKH, TMepHuckor, ¢oTroanmnapar, ONTHUYECKHE CBETOBOJBI,
CTIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3yd 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUNW W  HEOoOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJIH30BaTh CXEMbI U CXEMATHYHbIC PUCYHKH M3YyYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIIECCOB
IpU PEUICHUH Y4eOHO-IPAKTHUYECKUX 3313y, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHUN B TIIOCKOM 3€pKaJie U COOMPAIOIeH JIMH3E,
OPUBOANTh  MPUMEpPHl  (HAXOAWTh  HWH(MOpMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUsI (PU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HM I oOecrniedyeHnsi O€30MacHOCTH pH oOpalleHny ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0pOBbSI U COOJIOEHUS
HOPM JKOJIOTHYECKOT0 TTOBEICHUS B OKPYKAIOIICH Ccpeie;

OCYIIECTBJIATh TOHWCK HH(POpManuu (PU3NUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOoCTOATENbHO (GOPMYIUPYs MOMCKOBBIN 3alpoc, HAXOIUTh



MyTU ONpeAeNieHUs] JOCTOBEPHOCTH IMOJyY€HHOM MHPOPMAIIMM Ha OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTENIbHBIX UCTOYHUKOB,

UCIOJIb30BaTh MPU BBINOJIHEHUU YY4E€OHBIX 33JaHUIl Hay4HO-TIOMYJIIPHYIO
auTeparypy  (QHU3MYECKOro  COACp)KAHHS, CIPaBOYHBIE MaTepHAalbI,
pecypcbl cetu MHTEpHeT, BlaaeTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHBIC MHCHbMEHHBIC W YCTHBIE COOOIICHHSI HAa OCHOBE
uH(pOpMAIMU U3 HECKOJBKMX MCTOUYHHUKOB (PU3UUYECKOTO COACpPKAHUS,
MyOJIMYHO TPEACTABIIATH PE3yNbTaThl TPOSKTHOW MIIM MCCIIEIOBATEILCKON
NEeSATeNIbHOCTH, TMpPU 3TOM TPaMOTHO  KCIOJNb30BaTh  HM3yYEHHBIN
NOHATUIHBIN anmapaT M3y4aeMoro pasziena (U3MKA U COMPOBOXKIATH
BBICTYIUICHHE TMIpe3eHTale ¢ y4éToM OCOOEHHOCTEW ayAuTOpUu
CBEPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KoanuecTrBo yacos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaesioB U TeM (uudposbie)
Konrpoabsubie | IlpakTuyeckue
n/n NMPOrpaMMbl Bcero oOpa3oBare/ibHbIe
padoThI padoThI
pecypchbl
Paznen 1. ®usuka u €€ poJib B NO3HAHUHU OKPY:KAKIIEro MUpPa
bubmioreka [IOK
11 ) - 2
HISHid  Hayka o npupore https://m.edsoo.ru/7f416194
bubmioreka I[IOK
12 DH3HICCKHE BT HHI 2 ! https://m.eds00.ru/7416194
bu6moreka [JOK
13 E 5 2 1
CTECTBEHHOHAYYHBIM METO/1 MO3HAHUS httos://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. IlepBoHavyajibHbIe CBeIEHUSI 0 CTPOEHUH BelllecTBa
bubmioreka [IOK
21 CTpockue BewecTsa 1 https://m.edsoo.ru/7f416194
29 JIBHKE€HME M B3aUMOJe CTBUE YaCTHUI] 5 1 bu6moreka [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
bubmioreka [IOK
2.3 Ar 2
PETATHBIC COCTOMHIA Betectna https://m.edso0.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBusKeHHE M B3aHMOAEHCTBHE Te
bubmioreka [IOK
3.1 M 3
CXAHHACCKOC ABIDREHIC https://m.eds00.ru/7f416194
3.2 Huepuus, macca, I0THOCTh 4 1 bu6moreka [JOK



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

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

bubmuoreka [IOK

33 Cra. Bupet cun 14 2 https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJ, :KMAKOCTEN U ra3oB
41 Hasnenue. [lepenaya naBiieHus TBEPABIMU 3 bubmmoreka [IOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6moreka [JOK
4.2 JlaBJIeHue KHIKOCTH S https://m.edso00.ru/7f416194
bubmioreka I[IOK
4.3 A 6
TMOC(EpHOE AaBJICHHUE https://m.edso0o.ru/7f416194
JleficTBuE )KUIKOCTH ¥ ra3a Ha MorpyKEHHOE bubmoteka [IOK
4.4 7 3
B HHUX TEJO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa u MOIIHOCTB. DHeprus
bubmoreka [IOK
51 P 3 1
ab0Ta i MOMIHOCT® https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.2 II 5 1
POCTRIC MEXAHIIMET https://m.edsoo.ru/7f416194
bu6moreka [JOK
53 M 4 1
CXQHMHACCIAT SHEPTHA https://m.edso0.ru/7f416194
Hroro no pazneny 12
Pe3epBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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

8 KJIACC

Kosau4vecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB  TeM undposbie
Ne n/m P Kourpoasnbie | IIpakrudeckue (upp )
NMPorpamMmbl Bcero oOpa3zoBare/jibHbIEe
padoThI padoThI
pecypcbl
Pasznea 1. TerioBble siBJeHUsI
bu6moreka [JOK
11 C 5 7
TPOSHIC 1 CBORCTRA Bemectsa https://m.edso0.ru/7f4181ce
bubmioreka [IOK
1.2 T 21 1 5
CIDIOBHIE HPOHecehl https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. dnekTpuyecKue M MATHUTHBIE SABJIEHUSI
91 DJIEeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubmotexa [IOK
' U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
OCTOSIHHBIHN 3JIEKTPUUECKHI TOK https://m.edsoo.ru/7fA181ce
bubmioreka [IOK
2.3 M 6 1 15
ATHITHBIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
24 2 4
FICKTPOMArtiuIai ARAy R https://m.edso0.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 145



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

9 KJIACC

Kosau4vecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TEM mudposbie
Ne n/m P Kourpoasnbie | IIpakrudeckue (upp )
NMPorpamMmbl Bcero oOpa3zoBare/jibHbIEe
padoThI padoThI
pecypcbl
Paznen 1. Mexannueckue siBJICHHS
11 MexaHn4uecKoe IBMKEHUE U CIIOCOOEI €0 10 1 bu6moreka [JOK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmioreka I[IOK
1.2 B3aumoneiictsue e 20 1 3
HMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
13 3 10 3
AKOHbL COXPACHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexanuueckue Koje0aHus ¥ BOJTHBI
bu6moreka [JOK
2.1 M 0 7 3
CXQHIHACCKHC KOMCOARHA https://m.edsoo.ru/7f41a4a6
bubmioreka [IOK
2.2 M .3 8 1 3
CHAHITICCRHIE BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. Di1eKTPOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubmuorexa [IOK
3.1 6 2
AJIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ ABJICHHSA
4.1 3aKOHBI pacpoCTpaHEHUs CBETa 6 2 bubmmoreka [IOK



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

bubmuoreka I[IOK
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41adas
bu6mmoreka [JOK
4.3 P 0 3 2
ATIOACEHHE DEIOTO CBETa B CHEKIP https://m.edso0.ru/7f41a4a6
Hroro no paznemy 15
Pasznen 5. KBanToBbBIE siBJIeHHS
bu6moreka [JOK
51 n 4 1
CITyCKaHUE U TIOTJIOUIEHHUE CBETa aTOMOM httos://m.edsoo.ru/741a4a6
bubmioreka [IOK
52 C 6 1
TPOCHIE ATOMHOTO sipa https://m.edsoo.ru/7f41a4a6
bubmoteka [IOK
53 SnepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazznen 6. IloBTopuTe/ibHO-0000 a0 MOAYJ/Ib
6.1 [ToBTOpeHue 1 0000IICHHE COIePKAHUS 9 5 bubmioreka [IOK
' Kypca ¢pu3mku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



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




HOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonrpoJububie
padoThI

IMpakTnyeckue
padoThI

Jlara
H3y4YeHHS

DJIEeKTPOHHbIE
uugposbie
oOpa3oBare/ibHbIEe

pecypchl

®duznka — HayKa O IpUpoJIe.
SBnenus npupoasl. Dusznueckue
SIBJICHUS

MexaHHYeCcKue, TCILIOBEIC,
3JEKTPUY ECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

du3nvecKkre BEIUIUHBI U UX
U3MepeHue

VYpok-uccinenosanue "M3mepenne
TeMIepaTyphbl IIPH TOMOIIH
KUJKOCTHOTO TEPMOMETPA U TaTUYUKA
TemMnepaTypbl"

Kaxk ¢u3zuka u npyrue ecteCTBEHHbIE
HayKH{ U3y4aroT MPUPOAY.
EcrecTBeHHOHAYUYHBIN METOT
no3HaHus. Onucanue GU3nIECKux
SIBJIEHUI C IIOMOIIBIO MOJEJIer

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

VYpok-uccinenosanue "l[IpoBepka
THITOTE3bI: AaJbHOCTH MOJIETA IAPHKa,
MYIIEHHOTO TOPU30HTAILHO, TEM
Oosb1re, ueM 0oJIbIIIE BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BeniecTBa. OMbITHI,

7 JTIOKa3bIBAIOIIHME TUCKPETHOE CTPOCHHUE bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBM>KEeHMe YacTHIl BEIeCTBa bubmorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpok-uccinenopanue «ONbITHI 1O
9 HaOJI0ICHUIO TETJIOBOTO PACIIH PEHUS
rasoBy»
10 ArperaTHble COCTOSTHUS BEIIECTBA
BzaumocBsa3b MEXY CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSX B MX bubmoteka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edso0.ru/ff0a0378
OCc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI
MexaHn4decKkoe ABHKECHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEpPHOE brommorexa [IOK
https://m.edso0.ru/ff0a05c6
JBIDKEHHE
bubmioreka [IOK
13 CropocTe. Euruue! copoctu https://m.edsoo.ru/ff0a079c
14 Pacuer myTu u BpeMeHU ABUKEHUS brmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Hnepius. 3akoH HHEPLIHH.
15 BsaprI)Moz[eI?ICTBI/Ie TeJ'IpI(aK MpUYHHA bubimorexa LIOK
https://m.edsoo.ru/ff0a0c10
HU3MEHEHHSI CKOPOCTH JABMKEHUS TEIl
16 IInoTHOCTE BemiecTBa. Pacuer Macchl bubmuoreka IIOK
1 00beMa Tejia 1o ero MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabota «OnpezneneHue



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
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IUIOTHOCTH TBEPAOTO TENa»

Pentenne 3agaq no reme "[limoTHOCTD

bubmuoreka [IOK

18
BemecTa' https://m.edsoo.ru/ff0al23c
Cuna KaKk XapakTepucTHuKa
19 B3auMojericTBus Ten. Cuna
ynpyroctu. 3akoH I'yka
JlabopaTopHas pabota «M3yuenue
20 3aBUCHUMOCTH PacCTsHKEHUS
(medopmanuu) TPy UHBI OT
MPUIIOKEHHON CUJIBI»
21 SIBnenue tarotenus. Cuna TSKECTU
CBsi3p MEXY CUJION TSDKECTH U
N bu6moreka [JOK
22 Maccoii Tena. Bec tena. Pemenue
" " https://m.edso0.ru/ff0al778
3aga4 no teme "Cuia TsoKecTu
Cuna TsKecTH Ha APYTuX MJIaHeTax. bubmmoreka [IOK
23
Puznueckre XapaKTEepPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Nsmepenune cuin. lunamome
P A P https://m.edsoo.ru/ff0al8cc
bubmoreka [IOK
25 Bec tena. HeBecomoctsb
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HallpaBJIEHHBIX
26 10 OJHOM MPSIMOM bubmorexa [OK
. p ' https://m.edsoo.ru/ff0ala70
PaBHOzeicTBYIOIIAsA CUT
97 Pemenne 3amau no reme
"PaBHogelcTBYOIIAs CHT"
28 TpeHne CKOJbKEHUS U TPEHHUE MOKOS. bubmoteka [IOK
TpeHue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlabopatopnas padora «13yuenue bubmmoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHJIbI TPEHUS
CKOJIb)KEHHUS OT CUJIbI JaBJICHUS U
XapakTepa COMPUKACAIOIIUXCS
TIOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenne 3aga4 Ha onpeneneHrue

30 . .
PaBHOACHCTBYIOIIEH CHIIBI
Pentenune 3amau mo remaMm: «Bec

31 Tenay, «I'papuueckoe n300paxeHne bubmmoreka [IOK
cmy, «Cunsl», «PaBHOAEH CTBYIOIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTtponsnas paborta o remam:
«MexaHn4yeckoe ABHKeHne», «Macca,

32 IUIOTHOCTRY, «Bec Temay,
«I"paduueckoe n300pakeHue CHID»,
«Cuibl»

33 Jasnenne. CtocoObl yMEHBIIICHUS U bubmoteka [IOK
YBEJIMYEHUS J1aBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHwue ra3za. 3aBUCUMOCTD

34 aBJIEHHUS raza oT o0néma bubmorexa OK

’ https://m.edsoo0.ru/ff0a2376
TEeMIEPaTyphl
Ilepenaua maBneHus TBEPIALIMU
35 TCJII;MI/I JKUIKOCTSIMU U fas.aMH 3akoH bubmorexa [OK
’ ' https://m.edsoo.ru/ff0a25b0
ITackamsa

36 JlaByieHue B )KUIKOCTH U rase, bubmmoreka [IOK
BBI3BAHHOE JEHCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau no reme «JlaBiaeHue B bubmuoreka IIOK
JKUJIKOCTHU M Tasze. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826

38 Coo0lmarommecs cocybl Bbubmuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [IOK

39 I'uapa €CKHUIl IIpecc
HAPABIHCCKHI TP https://m.edso0.ru/ff0a3136
40 Manowmerpsl. [lopiHeBoi
JKHUIKOCTHBIA HacocC
Atmocdepa 3emmn. [Tpuannel
CYIIECTBOBAHUS BO3YIIHOU
41 O}6IOJIO‘-IKI/I 3emin 3aB};/ICI/IMOCTL bubmorexa [OK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOT0 TaBJICHHSI OT BHICOTHI
HaJl ypOBHEM MODS
bu6moreka [JOK
42 Bec Bo3ayxa. AtmMochepHOe HaBiaeHAe
Y (ep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro JaBiaeHUs . bubmmoreka [IOK
Omnsit Toppuyenu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(EPHOTO
44 aBJICHUS OT BLICOTL(IbHE OBHEM bubmorexa [OK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 BapomeTtp-anepounn. AtmochepHoe bubmmoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amag mo Teme
"AtmocdepHoe naBneHue"
JlelicTBuE )KUIKOCTH U ras3a Ha
47 MOI'PY>KEHHOE B HUX TEJIO bubmorexa [OK
py ’ https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
JlabopatopHas padorta «OmnpeaeneHue
48 BBLITAJIKMBAIOILIEH CHIIBI, bubmuoreka IIOK

JIEHCTBYIOLIEN Ha TENO, TOTPYKEHHOE
B JKHUJIKOCTB)

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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

49

JlaGoparopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
TeJsa B BOjie OT 00bEMa MOrpy» K eHHON
B JKUJIKOCTh YaCTH TeJla»

bu6moreka [JOK
https://m.edsoo.ru/ff0a3514

50

[InmaBanwne Ten

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

51

JlaGopaTtopHas pabora
"KoHcTpynpoBaHue apeomeTpa nim
KOHCTPYUPOBaHHE JIOIKU U
ompezeneHue e€ rpy30noabEMHOCTH"

52

Pemenue 3amad mo remam: «Ilnapanue
cynoB. BoznyxomnnaBanuey,
«/laBneHue TBEpAbIX TEN, KUJIKOCTEH
H Ta30B»

bubmioreka I[IOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabora

bu6moreka [JOK
https://m.edsoo.ru/ff0a3f82

o4

Moinocts. EquHUIIBI MOIITHOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccinenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MTpU
noabEMe 10 JiecTHUIe"

56

[IpocTeie MexaHu3MBbI. PoIvar.
PaBHOBecue cuil Ha pblyare

S7

KonTponbsHas pabora o teme
«JlaBiieHME TBEPJIBIX TEN, KUJIKOCTEU
u ra3oB» / Beepoccuiickas
MpoOBEpoOYHas paboTa

58

PezepBHblii ypok. PaboTa ¢ TekcTamu
1o TeMe «JlaBneHue TBEPABIX Tell,

bu6moreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

KUAKOCTeH 1 razoBy / Becepoccuiickas
MpoBepoYHas paboTa

59

Pbruaru B TexHuke, ObITY U IPUPOJIE.
JlabopaTopHas pabora
«HMccnenoBanue ycioBUi paBHOBECUS
pbIyara

0.5

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

60

Pemenne 3aau mo reme «Y CI0OBUS
paBHOBECHUS pblUara

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

61

Koadpduument nonesnoro aeicreus
MexaHu3Ma. JlabopatopHas pabora
«3mepenne KIIJI HakiaoHHOM
TIJIOCKOCTH

0.5

62

Pemenne 3ama4 no reme "Pabora,
momrHocTh, KIT"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuueckast SHEPrus.
Kunernueckas v MOTeHIUANIbHAS
JHEprus

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

64

3aKOH COXpaHEHUsI MEXaHNYECKON
SHEPIruu

bubmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YpOK-3KCIIEpUMEHT 10 TeMe
"DKCHepUMEHTAIbHOE OMPENEICHIE
M3MEHEHUS KHHETHYECKOH U
MOTEHIMAIBHON SHEPTrUuu Mpu
CKaThIBAHHMH TEJIa 10 HAKJIOHHON
IIJIOCKOCTH"

66

Kontponbnas padora o teme
«PaboTa 1 MOIIIHOCTh. DHEPT U

67

PesepBHbIii ypok. PaGoTa ¢ Tekctamu

Bbubmuoreka [IOK



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

o TeMe "MexaHnnueckoe ABIKeHue"

https://m.edsoo.ru/ff0adee6

PesepBHbIii ypok. PaboTa ¢ TekcTamu

68 o teme "Pabora. MoIIHOCTE. 1
Oueprus"
OBHIEE KOJIMYECTBO YACOBIIO 68 12

I[TPOIT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KosauvecTBo 4acoB DJIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bceero H3yYeHus1 | oOpa3oBarejibHbIE
padoThI padoThI
pecypcesl
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO- Eu6 10K
. noImoTeKa
1 KUHETUYECKOW TEOPUHU U UX OIBITHBIE 1
https://m.edso0.ru/ff0a5256
TIOJITBEPKICHUS
2 Macca u pa3mMep aTOMOB ¥ MOJIEKYJT 1
3 Monemu TBEpAOro, KUAKOTO U 1 bubmmoreka [IOK
ra3000pa3HOro COCTOSIHUH BeIecTBa https://m.edsoo.ru/ff0a540e
OOBsICHEHUE CBOMCTB TBEPOTO,
4 JKUJKOTO M Ta3000pa3HOro COCTOSHUM 1
BELIECTBA HA OCHOBE MOJIOKEHUM
MOJIEKYJISIPHO-KHHETUIECKOM TeOpruun
bubmmoreka [IOK
5 Kpucrammueckue n amopdHbIe Tena 1 1
https://m.edso0.ru/ff0a5800
6 CMaunBaHue ¥ KaWUISIPHOCTD. 1 bubmmoreka [IOK
[ToBepxHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
bubmoreka [IOK
7 TennoBoe pacmmpeHue u cxxaTue 1 B
https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsI3b TEeMIEpaTyphI CO
8 CKOPOCTBIO TETJIOBOTO ABUKEHUS 1
4aCTUI]
9 Buytpennsis sneprusi. CriocoObl 1 bubmuoreka [IOK
M3MEHEHUS BHYTPEHHEHN SHEeprun https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bu6moreka [JOK



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
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpok-kondepenmus "[Ipaktuueckoe
HCITOJIL30BAaHNE TETJIOBBIX CBOMCTB

bubmuoreka [IOK

11
BEILIECTB U MAaTEPUAJIOB B IEISAX https://m.edso0.ru/ff0a65c0
P
sHeprocoepexeHus"
12 KonuuectBo TemnoTel. Y aenbHas bu6mmoreka [JOK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOro OanaHca. bubmuotexa [IOK
TennooOMeH U TEIJIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabora
14 "HccnenoBaHue SBICHUS bubmoteka [IOK
TENJ000MeHa MPH CMEIIMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiuert BObI"
Pacuer xonmmuecTBa TEILIOTHI,
15 HE00XOIUMOTO JJIsl HArpeBaHUsl Teja
Y BBIICIIIEMOT'0 UM TIPH OXJIAXKICHUHN
16 JlaboparopHas pabota "Omnpenencane bubmmoreka [IOK
yAEIbHON TENJI0EMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIuMBa. Y AenbHas TerI0Ta bubmotexa [IOK
CropaHust https://m.edsoo.ru/ff0a7b5a
[InaBiieHne U OTBEpAECBAHUE
18 KPUCTAJUTMYECKUX Tell. Y esbHas bubmorexa [OK
' https://m.edsoo.ru/ff0a71d2
TENJI0Ta NJIaBICHUS
19 JlaGopaTopHas pabota "OnpenencHue bubmoteka [IOK
yACIbHON TENJIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHJICHCALIHS. bubmuorexa [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
21 Kunenne. Y nenpHas Temiora Bbubmuoreka [IOK



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
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

napooOpa3oBaHus U KOHICHCAIUH.
3aBUCHMOCTb TEMIIEPATypbl KUTIEHUS
oT aTMOC(EepHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Ompenenenue
OTHOCUTEIBHOM BJIaXKHOCTH BO31yXa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3aJa4 Ha OoNpCACICHUC
BJIA’)KHOCTH BO31yXa

24

[IpuHIIUTIBEI PAOOTHI TETIOBBIX
nsurareneii. [lapoBast TypOuHa.
JBurarenb BHYTPEHHETO CrOPaHUs

25

KIIJI TermiaoBoro aBUrarters.
TeroBble IBUraTENN U 3aIIATa
OKpY>KaroIllel cpeibl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U IPEBPALLECHUS
OHCPIruu B TCILUIOBBIX IIpOHECCax

27

[TonroToBKa K KOHTPOJIBHON paboTe
o TeMe "TennoBble IBICHU.
M3MeHeHne arperaTtbix COCTOSHUM
BerecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbsHas padora mmo reme
"TerutoBrle ABIEeHU. I3MeHeHne
arperaTHbIX COCTOSIHHMH BerecTBa"

bu6moreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Tei. /[Ba pona
AIIEKTPUYECKHX 3apsi/I0B

30

Vpok-uccienoBanue "IaeKTpU3aIus
TeJl UHAYKIUEN U IIPU
CONMPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

BzaumojeiicTBue 3apssKEHHBIX TE.

bubmoreka [IOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
39 HanpsikeHHOCTb 3NIEKTPUYECKOro bu6mmoreka [JOK
nosst. [TpuHuMn cynepno3unuu https://m.edso0.ru/ff0a8a0a
UIEKTPUYECKUX MTOIEH
Hocurenu snexTpruueckux 3apsiioB.
33 OnemenTapHsblii 3apsa. CTpoeHne
aToma
34 [TpoBOIHUKY U TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPaHEHMS AJIEKTPUYECKOT0 3apsiaa https://m.edso0.ru/ff0a8ef6
35 Pemenue 3aa4 Ha NpUMEHEHHE bub6mmoreka [IOK
CBOWCTB 2JIEKTPHUUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUN TOK, yCIIOBUS €TI0
36 cyuiectsoBaHust. McToUHUKH bubmorexa [OK
Y i https://m.edsoo.ru/ff0a95a4
AIIEKTPUUECKOI0 TOKA
37 JIeMCTBUS DJIEKTPUUYECKOT 0 TOKA bubmorexa [JOK
P https://m.edso0.ru/ff0a96b2
VYpok-uccnenosanue "/lelictere
38 AJIEKTPUY ECKOT 0 TTOJISI HA TPOBOTHUKHU 1
U AUDJIEKTPUKH"
39 DIJIEKTPUYECKHUI TOK B METaJUIAX, bubmuorexa [IOK
KHUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DJexTpudecKas Lemb 1 €€ COCTaBHbIE
4acTu
Cuna Toka. JlabopaTtopHas pabota
; PaTopHaz p Bu6morexa LIOK
41 W3mepeHue U peryImpoBaHie CHITBI 05

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
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

DNEeKTpUYECKOe HANPSKEHHUE.
BoabsT™meTp. JlabopaTopHas pabora

bu6moreka [JOK

42 "U3MepeHne U perympoBaHme 05 https://m.edsoo.ru/ff0a9%e14
HarnpsokeHus"

43 ConpoTuBIlIeHHE TPOBOIHUKA. bubmuotexa [IOK
VY enpHOE CONPOTUBIIEHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabora "3aBUCHMOCTb

44 AIEKTPUYECKOT O CONPOTUBIICHHUS 1 bubmuotexa [IOK
MIPOBOJAHUKA OT €r0 JJIMHBI, IIOIATN https://m.edsoo.ru/ff0aa738
MOMEPEYHOro CeYeHUs U Matepuana”
3aBUCHMOCTH CHJIBI TOKA OT

45 HanpsokeHus . 3akoH Oma 11 ygacTka bubmorexa IOK

https://m.edsoo.ru/ff0aad4a

e
JlaGopaTopHas pabora
"WccneqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYIIEro 4Yepe3 pe3ucTop, oT 1 bubmiorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBJICHUS PE3UCTOPA U
HaIpsHKeHHs Ha pe3ucrope”

47 [TocnenoBarenbHOE U apaJIeNIbHOE
COEIMHEHHSI TPOBOJHUKOB
JlaboparopHas pabota "I[IpoBepka

48 IIPaBHJIA CIIOKECHUS HAIIPSHKEHUH IIPU 1 bubimmoreka LIOK
[I0CJIE1I0BATEIbHOM COEJIMHEHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTtopoB”
JlaGopaTopHas padota "[IpoBepka

49 MpaBuiia JJis CUIIbI TOKA MPU 1 bubmoteka [IOK

napajieIbHOM COSAMHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle



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
https://m.edsoo.ru/ff0aad1e

Pemenue 3a/1a4u Ha TpUMEHEHNE

50 3akoHa OMa 111 pa3Iu4HOro Bubmiorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHHUSI IPOBOTHUKOB
51 Pa6oTa 1 MOIIHOCTB JIEKTPUIECKOT O bubmuotexa [IOK
Toka. 3akoH [xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabora "OmnpeneneHue
52 a00TBI U MOIIIHOCTH DJIEKTPUUECKOTO bubmorexa HOK
P y P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUUECKHE LIEMHU U IOTPEOUTEIN
53 DJIEKT pﬂqecxoﬁ DHEPrUHA BTé)bIT bubmorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
54 ITocTossHHBIE MATHHUTEI, KX
B3aMOJIEIiICTBUE
VYpok-uccinenosanue "N3yuenue bubmmoreka [IOK
55 . "
0J1eil MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe moje. MarauTHoe mnoiJjie
bu6moreka [JOK
56 3eMiI ¥ €ro 3HaYEeHUE IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3eMite
[TonroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPUUECKUE 3apsbl.
bubmioreka [IOK
57 3apspKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abd2c
B3anMonericTeust. [1ocToOSHHEBIN
ANEKTPUYECKUI TOK"
KonrtponpHas paborta no reme
"DIEeKTPUYECKUE 3apIbL.
P P Bumotexa ITOK
58 3apspKEeHHBIE TeNa U UX

B3aumojier cTBus. [locTOAHHBIN
anekTpuueckuii Tok" / Beepoccutiickast

https://m.edsoo.ru/ff0abea8
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MpoBepoyHas pabora

59

PesepBHbIit ypok. PaGoTa ¢ TekcTamu
o teme "llocTossHHBIN
anekTpudeckuii Tok" / Beepoccuiickast
poBepovHas paboTa

bubmuoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MarauTHoe nosie
JIEKTPUUECKOIr0 TOKa MaruuTHoe
10JI€ KaTYIIKU C TOKOM

bubmioreka [IOK
https://m.edsoo.ru/ff0acld?

61

[IpumeHeHue 31eKTPOMarHuTOB B
texHuke. JlaboparopHas pabora
"M3yuenue neicTBUsI MArHUTHOTO
0JIs1 Ha IPOBOJHUK C TOKOM"

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTPOABUTATENb TOCTOSHHOIO
ToKa. Mcnonb3zoBanue
AJIEKTPOJBUTATENEH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas paborta
"KoHCcTpynpoBaHue U U3ydeHue
paboThI AneKTpoaBUraTens"

bu6moreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbiTel @apajges. 3akoH
AJIEKTPOMArHUTHOM MHAYKIIHUH.
[IpaBuno Jlenna

64

Onekrporenepatop. Criocoos
MIOJTYYCHHSI DICKTPUICCKOM dHEPrUu.
DJIEKTPOCTAaHLUM Ha
BO300HOBJIIEMBIX UCTOUHHKAX
SHEPrun

65

[TonroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIeKTpuyecKue u



https://m.edsoo.ru/ff0acdc6
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MAarHUTHBIE sIBJIeHUS"

KonrtposnpHas pabota o reme

66 "DIeKTpUIECKUEe U MarHUTHBIC 1 bubmorexa [OK
Tp,, https://m.edsoo.ru/ff0acb14

SIBJIICHUS
Pe3epBHbIii ypok. PaboTa ¢ TekcTamu bubmmoreka [IOK

67 1
no teme "TensnoBeie siBIeHUS" https://m.edsoo.ru/ff0acc5e

68 Pe3epBHblii ypok. PaboTa ¢ TekcTamu 1
1o TeMe "MarHuTHsbI€ sIBJIEHUS"

OBLIEE KOJIMYECTBO YACOB I10
- 68 145

I[TPOIT'PAMME
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9 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
[]
‘z—“ Tema ypoka Beero Konrpoabubie | IlpakTuyeckue f[[:;:ennﬁ zgg)a[;zl;:fenbﬂme
padoThI padoThI pecypent

1 MexaHnuecKkoe JBUKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema otcuera. OTHOCUTEILHOCTD 1 bubmoteka [IOK
MEXaHUYECKOIr'O ABIDKEHUSI https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPSIMOJIMHEHHOE 1 bubmmoreka [IOK
IBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoOe npsiMOIMHEHOE

4 nBuxkeHue. CpeHsis 1 MTHOBEHHas 1
CKOpPOCTb

5 [IpssmonmHeHOe paBHOYCKOPEHHOE 1 bubmmoreka [IOK
JIBUKEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTb NPSIMOIMHENHOT O

6 PaBHOYCKOPEHHOTO IBUKEHUS. 1
I'paduk ckopocTu
JlaGoparopHas padota "OnpenencHue

7 YCKOpPEHHUS Teja Mpu 1 1 bubmmoreka [IOK
PaBHOYCKOPEHHOM JIBUKEHHUH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IJI0cKOCTH"

8 CBoboanoe nagenue Ten. OnbITh 1
lanunes

9 PaBHOMepHOE IBUKEHHE TT0 1 bu6mmoreka LIOK

okpyxHoctH. [lepron u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
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https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

obpamenus. JluneliHas u yrioBas

CKOpPOCTH
10 IleHTpOCTpEMUTENBHOE YCKOPEHUE
1 [Tepssoiii 3akoH HproToHa. BekTop bubmoteka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmmoreka [IOK
PaBHopeiicTByrOMIas cuia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HeroToHa. bubmmoreka [IOK
Cynepro3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agay Ha mpuMeHeHUE bubmmoreka [IOK
3aKk0HOB HproToHa https://m.edsoo.ru/ff0aeb6c
bubmuorexa [IOK
15 Cina ynpyroctit. 3axoit yka https://m.edsoc{_.[ ru/ff0aeca?
16 Pewenne 3agau no reme «Cuna
YOPYTOCTH
17 JlaboparopHas pabota «OmnpeneneHue bubmmoreka [IOK
KECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmotexa [IOK
18 Cina Tpetis https://m.edsoé.I ru/ff0af738
19 Pemenue 3agau mo reme «Crta bubmioreka [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 JlabopaTopnas pabota "Onpenencane bubmmoreka [IOK
ko3 (uLMeHTa TpEHUs CKOJIbXKeHus" https://m.edsoo.ru/ff0af8be
2| Horons. Cana spyroctn o Bumoresa LIOK
https://m.edsoo.ru/ff0afb8e
TpeHus"
29 Cuna TsKeCTu U 3aKOH BCEeMHPHOI'0 bubmotexa [IOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO https://m.edsoo.ru/ff0af044
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najeHus

VYpoxk-koHpepenuus "/IBuxenue tein

23 BOKPYT I'PaBUTALIMOHHOIO LIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3anau no reme "Cuina
24 TSKECTU M 3aKOH BCEMUPHOTO brbmmorexa LIOK
Y P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IlepBas kocMHUYECKast CKOPOCTb. bu6mmoreka LIOK
HeBecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHON TOUKH.
AGcomoTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOro TEIIA C bubmorexa [OK
NS P https://m.edsoo.ru/ff0afe36
3aKpEeIUIEHHOI OChIO BpaIlleHusl.
MowmenT cuibl. LleHTp TsKecTn
PaBHOBecHE MaTepHaTbHONW TOYKH.
AbGcomoTHO TBEPOE TEIIO.
27 PaBHOBecue TBEpaOro TENA C
3aKpeIIEHHON OCBIO BPALICHUS.
MomenT cuibl. LleHTp TsxecTH
o8 Pemenue 3agau mo reme "MoMeHT bubmioreka [IOK
cunbl. Lentp Tsokectu" https://m.edsoo.ru/ffob02b4
[ToaroroBka K KOHTPOJIBHOHN paboTe Mo
29 TeMe "MeXxaHu4ecKoe ABUKEHUE bubimorexa LIOK
N B ' https://m.edsoo.ru/ff0b0408
BzaumogeiictBue Ten
KonrtponeHas paborta o reme
30 "MexaHN4eCKOEe ABIKEHUE bubmorexa LHOK
y . https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
31 Nmnynsc Tena. UMmynbce cuibl. 3akoH bubmmoreka LIOK



https://m.edsoo.ru/ff0af5f8
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COXpaHEeHUs UMITYJIbca. YIIPYroe u
HEYIPYroe B3auMO/IECTBUE

https://m.edsoo.ru/ff0b07fa

Perienue 3anay mo reme "3akoH

bubmuoreka [IOK

32 COXpaHEHHs UMITyjIbca" https://m.edso0.ru/ff0b096¢
33 Ypoxk-koHpepennus "PeakTuBHOE
JBH)KEHUE B IPUPOJE U TEXHUKE"
bubmoteka [IOK
34 Mexanndeckast paboTa ¥ MOIITHOCTh https://m.e dSO(i.Iru /F0b0a84
35 Pabota critbl TSDKECTH, CHITBI bubmoteka [IOK
YIOPYTrOCTH U CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabota «OmnpeneneHne
36 paboTHI CUIIBI TPEHUSI IPU
PaBHOMEPHOM JBM)KEHHUHU TeJla 10
TOPU30HTATIBLHOMN MTOBEPXHOCTH»
37 CBsi3b 2HEPTUH U PaOOTHI.
ITorenumanbHas 3HEprus
38 Kunernueckas sneprus. Teopema o bubmotexa [IOK
KMHETUYE€CKOU SHEPTrUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTHH B
MEXaHUKe
40 JlabGopaTopHas pabota «M3yueHue bubmoreka [IOK
3aKOHA COXPAHEHUS SHEPTUm» https://m.edsoo.ru/ff0b12fe
41 KonebaTempHOE JBUKECHHE H €O bubmioreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxarouue KoneOaHusl. bubmmoreka [IOK
Brinyxnennble kosnebanus. Pezonanc https://m.edsoo.ru/ffob20f0
43 MaremaTH4ecKuii U IPYKUHHBII

MasATHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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44

Ypok-uccienoBanue «3aBUCHMOCTh
nepuojia KojeOaHui OT )KECTKOCTH
MIPYKUHBI © MacChI TPy3a»

bu6moreka [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIEOaHUAX

46

JlaGopartopHas pabora «OnpezneneHne
Y4acTOTHI ¥ TEpHO/a KoeOaHuit
NPYKMHHOT'O MasiITHUKA»

bubmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCHMOCTH IeproJia KosiebaHni
rpys3a, O/IBEIIEHHOI'0 K HUTH, OT
Macchl I'py3a»

bu6moreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BOIHBI. CBONWCTBA
MEXaHMYECKUX BOJIH. [IpooabHbIe 1
MONEPEYHbIE BOIHBI

bu6moreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHuus "MexaHnyeckue
BOJIHBI B TBEPJIOM TEJE.
Ceilicmuueckue BOJHBI"

50

3Byk. PacnipocTpanenue u oTpakeHue
3ByKa

51

Ypok-uccnenoranue "HabmoneHue
3aBUCUMOCTHU BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pEe30HaHC

53

Ypok-koHpeperuus "Y 1bTpazByK U
MH(Pa3BYyK B IPUPOJE U TEXHUKE"

bu6moreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[TonroToBKa K KOHTPOJILHOM paboTeE MO

Bbubmuoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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Teme "3aKOHbI COXpaHEHUSI.
Mexannyeckue KoyieOaHus 1 BOJIHbI"

https://m.edsoo.ru/ff0b25f0

KontponsHas paboTta o teme

55 "3aKoHbBI cOXpaHeHHs. MexaHUuueCcKue
KosieOaHMs U BOJIHBI"
56 DNIeKTpOMarHuTHOE ToJIe. bubmuorexa [IOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBoiicTBa J1€KTPOMarHUTHBIX BOJIH
Ypok-korpepenius "[lkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubmuorexa [IOK
Hcnosb30BaHue 3JIEKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUISI COTOBOM CBA3U"
VYpok-uccinenosanue "M3yuenue
. bu6mmoreka [JOK
59 CBOWCTB 3JIEKTPOMarHUTHBIX BOJIH C
Y https://m.edsoo.ru/ffOb2c6c
MOMOIIBIO MOOHMIJIBHOTO TenehoHa
Perenue 3amaq Ha onpeneneHme
60 YacTOTHI U JJIMHBI AJIEKTPOMarHUTHOU
BOJTHBI
DJeKTpOMarHuTHas pUpoIa CBeTa.
N bu6moreka [JOK
61 CkopocTth cBeTa. BonHoBbIe cBoiicTBa
https://m.edso0.ru/ff0b31d0
cBeTa
Hcrounuku ceeta. [IpsMonmneniHnoe
62 pacrpoCcTpaHeHHUE CBETa. 3aTMEHHS bubmorexa [IOK
' https://m.eds00.ru/ff0b3658
Connua u JIynsr
3aKOH OTpakeHUsl CBeTa. 3epKaa.
bu6moreka [JOK
63 Pemenue 3aay Ha IpUMEHEHHE
https://m.edso0.ru/ff0b38c4
3aKOHA OTPAYKEHHSI CBETa
64 [Ipenomnenue ceera. 3akoH bubmmoreka [IOK
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IMpCJIOMJICHUA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.

bubmuoreka I[IOK

65 Hcnonbp3oBaHuE OTHOTO BHYTPEHHET O
https://m.edsoo.ru/ff0b3c5¢c
OTpaXKE€HUS B ONTHYECKUX CBETOBOJIAX
JlabopartopHas pabora "MccnenoBanue
66 3aBUCUMOCTH yTJIa MIPEIOMIICHUS
CBETOBOTO JIy4a OT yTIJia najeHus Ha
rpanune "Bo3ayx-crexio""
Ypok-koHpepenuus "McnonapzoBanue
67 MOJTHOTO BHYTPEHHET0 OTPaKEHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
bubmioreka [IOK
68 Jlunzel. OnTryeckasi cuiia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubmuoreka I[IOK
69 [TocTpoenune n300pa>keHNi B TMH3AX
P P https://m.edsoo.ru/ffob444a
JlabopartopHas paborta "Omnpenenenue
. bubmmoreka [IOK
70 (OKYCHOT'O PaCCTOSIHUSI U ONITHYECKOM a
CHTBI COBHparomeif JuH3bI" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHus "OnTudeckue bubmotexa [IOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubmoteka [IOK
72 ['ma3 xak onTUYyecKas cucrema. 3peHue K
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpeperuus "JlepexTs
3penusi. Kak coxpanuts 3peHue"
Paznoxenue 6enoro cBera B CIIEKT).
74 Omnbitel HetoToHA. CrioxxeHue bubmuorexa [IOK

CIIEKTpaJIbHBIX LIBETOB. [{ucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c
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JlabopartopHas pa6orta "OmbITH 1O
Pa3IoKEHHIO OEIOro CBETa B CIIEKTP U

bu6moreka [JOK

75 BOCIIPUSATHIO [IBETA IPEIAMETOB IIPU UX https:/m.edsoo.ru/ffoc0e2a
HAOJIIO/ICHUH Yepe3 [IBETOBbIE
bubTpHI"
VYpok-nnpaktukym "BonHoBbIE
76 CBOICTBA CBETa: TUCIIEPCHS,
uHTepdepeHus u nudpaxus"
77 OmneiTel Pezepdopna u mmaneTapHas bubmuotexa [IOK
MOJIElIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
HcnyckaHue v MOTJIONIeHU e CBeTa
79 atomoM. KBaHTbl. JInHeiuaToie brbmiorexa LIOK
https://m.edsoo.ru/ffoc144c
CIEKTPBI
80 VYpok-nipaktukym "Habmonenne bubmotexa [IOK
CHEKTPOB UCHyCKaHUS" https://m.edso00.ru/ff0c1550
81 PannoakTHBHOCTB U €€ BUIBI brbmorexa LIOK
https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [IOK
MOJIETb https://m.edsoo.ru/ff0c18ac
83 PaguoakTuBHBIE IPEBpaLCHUS. bubmmoreka [IOK
W3oTonsl https://m.edsoo.ru/ff0clal4
84 Pemienue 3agay mo teMe: bubmoteka [IOK
"PagnoakTuBHBIE IpEeBpaleHus " https://m.edsoo.ru/ffoclbda
85 [Tepuon momypacnana
Ypoxk-koHdepernus "PaaroakTHBHBIE BuGmorexa [LOK
86 U3ITy4eHHUs B IPUPOJIE, METUIINHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

SlnepHbie peakiuu. 3aKOHbI

87 COXpaHEHUSs 3apsI0BOT'0 K MaCCOBOT'O bubmmorexa [IOK
qncen https://m.edsoo.ru/ff0c1c58

a8 OHeprus cBsI3M aTOMHBIX siep. CBs3b bubmotexa [IOK
MacChl U SHEPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3a1au no teme "SnepHoie
peakuu"

90 Peakuuu cuHTE3a M 1eneHus aaep. bubmoreka [IOK
Ucrounuku sneprun CoHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenius "SAnepHas

91 sHepreTuka. [leiicTBus
PaOAKTUBHBIX U3TyUYE€HUN HA )KUBBIE
OpraHu3Mbl"

[TonroToBKa K KOHTPOJIBHOU paboTe 1Mo

92 Teme "DIeKTpOMarHuTHOE IOJIe. bu6mmoreka LIOK
DNIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KsanToBrie siBnenus"

KonTtponpeHas paborta no reme

03 "JneKTpOMarHuTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJIHBIL.
KBanTtoBble siBieHms"
[ToBTOpEHuUE, 0600IICHME.

94 JlaGopaTopHbIe pabOThI 1O KypCy bubmiorexa [JOK
" . | https://m.edsoo.ru/ff0c245a

BsaumogeiictBue ten
IToBTOpenue, o0o0menue. Pemenne
95 pacquI;IHx u KBHGCI:B €HHBIX 3aJ1a4 110 bubmorexa [OK
https://m.edsoo.ru/ff0c2572
teMe "TermnoBsie nmpouecch”
96 [ToBTOpenue, o0obmenue. Pemenne bubmotexa [IOK
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pacueTHBIX U KAUECTBEHHBIX 3aJ1a4 10
teme "KIIJI TemnoBbIx aBurareiei”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o600uIeHue. Perenne

bubmuoreka [IOK

97 1
pacqe”THHx M Ka4eCTBEHHBIX 3a1'1'aq o hitos://im.edsoo.ru/f0c2b30
teme "KIIJ] snexkTpoycTtaHOBOK
[ToBTOpenue, 06o0ImIEHHE.
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IMPOBEPSIEMBIE IIPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
NpoBepsieMoro
pe3yjabTara

IIpoBepsiemMble npeAMeTHBIE Pe3y/IbTAThl 0CBOCHHUSI OCHOBHOM
o0pa3oBaTeJIbHOI NMPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCII0JIb30BATb U3YYCHHBIC ITOHATUA

1.2

pas3jm4aTth SABJICHUSA IO OIMUCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC @HSHQGCKOC SABJICHHUC

13

pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (QU3UUYECKUX SBICHUH B
OKPY’KaloIlleM MHpE, B TOM 4YMciie (PU3MUECKHE SBJICHUS B IPUPOJIE,
IpU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/lady B y4EOHYIO, BBLACIATH

CYILIECTBCHHBIC CBOMCTBA (MPU3HAKK) (PU3HUCCKUX SBJICHUN

14

ONKCHIBATh HU3YYEHHBIE CBOWCTBA TeJl U (PU3HYECKUE SBIICHUS,
UCMOJb3ysl (U3NYECKUE BEIUYMHBI, INPU OMNHCAHUM TPaBUIBHO
TPaKTOBaTh (PU3MYECKUIl CMBICT HCHOJB3YEMBIX BEIUYMH, WX
0003HAYCHUS U STUHHIBI PU3UUECKUX BEITMYUH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOINME JIAHHYIO  (U3MYECKYI0 BEIMYUHY C JPYTHMHU
BEIMYMHAMH, CTPOUTh TIpapUKd  HM3YyYEHHBIX  3aBUCHUMOCTEN

buznuecKnXx BeITUInH

15

XapaKkTepu30BaTb CBOMCTBA TeJl, (PU3UUYECKUE SIBJIECHUS U IPOLECCHI,
UCIIOJIb3Ys. M3YyYCHHBIE 3aKOHBI, IIPU OTOM JaBaTb CIOBECHYIO
(GOpMyIMpOBKY 3aKOHa W 3alMChIBaTh €0  MaTeMaTH4ecKoe

BBIPAJKEHUE

16

OOBACHATh (PU3MUECKHE SIBICHHS, IPOLECChl U CBOICTBA Tel, B TOM
Yyucie W B KOHTEKCTE CHUTyalUd MpPaKTUKO-OPHEHTUPOBAHHOIO
XapakTepa: BbBIABJISATb IPUUYMHHO-CIICICTBEHHbIE CBSA3U, CTPOUTH
o0bsicHeHHe W3 1 — 2 JoruyecKkux miarop ¢ omopoi ma 1 — 2
M3YyYEHHBIX CBOWCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUX 3aKOHA UITH

3aKOHOMEPHOCTH

1.7

peuIaTh pvaéTHLIe 3aJa4u B 1-2 ﬂeﬁCTBHﬂ, HCIIOJIb3Yy 3aKOHBI U




dbopMybl, cBsi3bIBAOIINME (PM3HMUECKIE BEIMUYUHBI: HA OCHOBE aHaIM3a
yCJI0oBUA 3ada4yd 3alHMCBIBATL KPATKOC YCIOBUE, IOACTaBJIATH
¢u3nyeckre BeIUUUHbI B (GOPMYIIBI U IPOBOIUTH PacUEThl, HAXOAUTD
CIIPABOYHBLIC TAHHBIC, HGO6XOI[I/IMI>I€ AJI pClICHUA 3a4a4, OUCHHUBATDH

PEaTMCTUYHOCTD MOMYICHHON (PU3UIECKOIN BETUINHBI

18

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIMTh NP MOMOIIU
GU3NYeCKNX METOJO0B, B ONUCAaHUM HCCICIOBAHUS BBIICTSTH
NpoBepseMoe  MpeanoiokeHue  (TUNOTe3y), pasinyarhb u
UHTEPIPETUPOBATh IOTYYSHHBIH pe3ylbTaT, HAXOAWUTh OMIMOKH B

X0A¢€ OmbITa, ACJIaTh BBIBOABI IO €0 pe3yjibTaTaM

1.9

IPOBOAUTH ONBITBI IO HAOMIOJEHUIO0 (PU3MUECKUX SBJICHUH WU
¢usnyeckux  CBOMCTB  Tel:  (OPMYyJIHMpOBAaTh  IMPOBEpPSEMbIE
IOpPEeNIoNIOKEHHUs,  COOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOI0

000py10BaHUs, 3aUChIBATH X0/ ONbITa U (POPMYJIHPOBATH BHIBOJIBI

1.10

BBIMOJIHATh MPSIMbIE U3MEPEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX U
M (POBBIX MPUOOPOB, 3aMKUCHIBATH MOKAa3aHUS MPHOOPOB C ydETOM

3aJlaHHOM aOCOMOTHOH MOrPEUIHOCTH U3MEPEHUI

111

NPOBOJUTh  MCCIICIOBAHHE 3aBUCUMOCTH  OAHOW  (pu3mdeckoi
BEJIMYMHBI OT JPYroll C HCHOJIb30BAHUEM MPSIMBIX H3MEPEHHUI,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO HCCIEIOBaHUs, cOOUpPATH
YCTAaHOBKY U BBITIOJHATh U3MEPEHUS], CIEAYs MPEeIIOKEHHOMY IJIaHy,
buKCHpOBaTh PE3YNBTATHl TMOJYUYCHHOW 3aBHCUMOCTU (DU3UIECKUX
BEJIMYHMH B BUJIC MPEIIOKECHHBIX TaOIHI] U TPaQHUKOB, 1€1aTh BHIBOIBI

I10 pe3yJibTaTaM UCCJICIOBAHUA

1.12

IPOBOJAUTh KOCBEHHBIE H3MEpeHUs (UINYECKUX BEIMUYUH, CIEIYs
MPEAIOKEHHON MHCTPYKIMH: MIPU BHITIOJHEHUH U3MEpPEeHHI coOupaTh
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIUHUCISATH 3HAYEHUE HCKOMOMU

BCJIIMYHMHBI

1.13

coOyogaTh IMpaBWJa TEXHUKM Oe3omacHocTM mpu  pabore ¢

1a00paTOpHBIM 000py10BaHUEM

1.14

yKa3bplBaTh IMPUHLUNBI  JEHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepuU30BaTb IPUHLUIBI JEHCTBUA HW3YYEHHBIX
npubOpOB M TEXHMYECKUX YCTPOMCTB C TMOMOIIBIO MX OIHUCAHUf,
UCMOJb3ysl 3HaHUS O CBOMCTBaX (U3MYECKUX  SBJIECHUH U

HeoOXxouMble (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

OPUBOAMTH MPUMEPHl (HAXOAUTh HH(OpPMALMIO O MpUMEpax)
IPAaKTUYECKOro MCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B ITOBCEIHEBHOMN
KU3HM s o0ecrieueHuss O€30MacHOCTH MpH  OOpamieHuu ¢
npuOOpaMu U TEXHHYECKUMH yCTPOHCTBAMHU, COXPAaHEHHUS 3I0POBbS H

COOJTIOIEHN S HOPM 3KOJIOTHYECKOI 0 ITOBEJIEHUS B OKPY Kalolllel cpene

1.16

OCYIIECTBIATH OTOOP MCTOYHUKOB MHGopMainuu B cetd MHTepHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCSA 3HAHUM M IYTEM CpaBHEHHUS DPA3JIMYHBIX MCTOYHUKOB
BBIJICIIAT MH(OPMAIHNIO, KOTOpasi SBIJSETCS NPOTHBOPEUYMBOW WIIH

MOJKET OBITh HEZOCTOBEPHOI

1.17

UCIOJIb30BaTh npu BBITIOJTHEHU T y4eOHBIX 3a/IaHui
Hay4YHOIIOMYJISIPHYIO  JMUTEpaTypy  (U3MUECKOro  CoIepKaHus,
CIpaBOYHbIE MaTepualbl, pecypcbl cetu MHTepHer, BiageTh
npuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, TpeodpazoBaHus HHGOpMAIIH

13 OJTHOM 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHWE MUChbMEHHBIC M YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB HHGPOpPMAIUH (PU3NIECKOTO
COZIEp)KaHUs, B TOM YHCIE MYyOIUYHO JenaTh KPaTKUE COOOIICHUS O
pe3yibTaTax MTPOEKTOB WM Y4YEOHBIX HCCICIOBAHUN, MPHU HTOM
rpaMOTHO MCHOJIb30BATh M3YYEHHBIM MOHSATUWHBIA amnmapaT Kypca

(HU3UKH, COTPOBOXKAATH BHICTYIUICHUE MTPE3EHTALINEH

1.19

IPY BBIMOJIHEHUN Y4EOHBIX MPOEKTOB U UCCIETOBAaHUIN paclpencsiTh
00513aHHOCTH B I'PYIIIE B COOTBETCTBUH C MOCTAaBJICHHBIMU 3aJja4aMH,
CIIEAUTH 3a BBINOJHEHUEM IlIaHA JEHCTBHUM, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBI BKJaJd B JAEITEIbHOCTh TPYIIbI, BbICTPAaUBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUHUTBIBASI MHEHUE

OKPYKaIOILIHX

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHBbIE Pe3yIbTAThI 0CBOCHUSI 0CHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHus

11

HCIIOJIb30BAaTh IIOHATHUA

1.2

pa3jm4aTth SABJICHUSA IO OIMUCAHUIO HX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, JCMOHCTPUPYIOIINX JAHHOC (1)I/IBI/I‘I€CKO€ SIBJICHUC

13

pacro3HaBaTh MPOSBICHHE M3YUYCHHBIX (HU3UYECKUX SBICHHUHA B
OKpY’KaloIleM MHpEe, B TOM 4YHciie (Qu3ndecKkue sSBICHHS B NpPUPOJE,
IpU STOM TEPEBOAUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIACTTH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) PUIUIECKUX SIBICHUN

14

ONKCHIBATh HU3YYEHHBbIE CBOWCTBAa Tel U (U3NYECKUE SBJICHUS,
UCMOJB3ysl (U3NYECKWe BEIUYMHBI, INPU OMHCAHUU TPABUIBHO
TpPaKTOBaTh  (PU3MYECKU  CMBICA  HCIOJb3yeMbIX  BEIMYHH,
0003HauCHUA U €AUHUIIBI (PU3UYECKUX BEIUYUH, HAXOAUTH (GOPMYIIbI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYyTUMU
BEIMYMHAMH, CTPOUTh TIpapUKd  HM3yYEHHBIX  3aBUCHUMOCTEN

(1)I/ISI/I'-ICCKI/IX BCIIMYNH

15

XapaKTepU30BaTh CBOWCTBA TeN, (PU3WYECKHUE SIBJICHUS M IPOLIECCHI,
UCIIOJb3ysd M3YYEHHbIE 3aKOHBI, IIPH 3TOM JaBaThb CIOBECHYIO
bopMyIMpPOBKY 3aKOHa ¥ 3alHChIBAaTh €ro0 MaTeMaTHYeCKOe

BBIPAJKEHUE

16

OOBSCHATh (PU3NYCSCKUE TIPOIECCHl U CBOMCTBA Tell, B TOM YHCJIC H B
KOHTEKCTe CHTyalldid IPaKTHKO-OPHEHTHPOBAHHOI'O  XapakTepa:
BBISIBIISITH ITPUYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTHh O0BsCHEHHE U3 |
— 2 JOTMYECKHX IIaroB ¢ MoMompi 1 — 2 u3ydeHHBIX CBOWMCTBA

(du3HUecKuX ABICHUH, PU3NIECKUX 3aKOHA UITH 3aKOHOMEPHOCTH

1.7

pemath pacu€THbIe 3a7a4u B 2 — 3 NEHCTBUS, MCHOJIb3YS 3aKOHBI U
(bopMyITbI, CBSA3BIBAIOIINE (PU3NICCKIE BETMUMHBI: HA OCHOBE aHAIIN3a
YCJI0BUS 3aJ1a4M 3aIIUCBIBATh KPATKOE YCIOBUE, BBISBIIATH HEAOCTATOK
JaHHBIX IS pelleHus 3aJadyd, BBIOMPAaTh 3aKOHBI U  (QOPMYIIBI,
HEOOXOoANMbIE A €€ pelleHus, MPOBOIUTh pacyéThl U CPaBHUBATH
MOJIYy4YCHHOE 3HaueHHue (U3UYECKOM BEJIMYMHBI C H3BECTHBIMU

JaHHBIMU

18

pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOXXHO PELIMTh MPU MTOMOIIU
($U3nYeCcKrX METO/I0B, UCIOJb3Ys ONHUCAHUE UCCIIE0BaHMS, BBIICIATh
IIPOBEPSAEMOE MPEAIOI0KEHNE, OLICHUBATh MPABUIBHOCTH IOPSJIKA

IMPOBCACHHA UCCICA0BAaHMA, 1CJIaTh BBIBOJAbI

19

MPOBOJIUThL OMBITHI MO HAOMIOMCHUIO (PU3NYECKUX SIBICHUNU WIIH
dbuznueckux  CBOMCTB  Tel:  (popMynHpoBaTh  MpPOBEpSIEMBIC

OpPENNONIOKEHHs,  cOOMpaTh  YCTAaHOBKY M3  IPEIUIOKEHHOTO




000py10BaHUs, ONUCHIBATh X0 OMBITA U (POPMYIHPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE IPSAMBIE HU3MEPEHUS C MCIOJIB30BAHUEM AHAJIOI OBBIX
npuOOPOB U AATYUKOB (PU3NUECKUX BEINYNH, CPABHUBATH PE3yJILTATHI

M3MEpEHUH ¢ y4€TOM 3aJJaHHOM a0 COFOTHOM MOTPEIIHOCTH

111

MPOBOJIUTh  MCCIICIOBAHHE 3aBUCUMOCTH  OAHOW  (pU3MUECKOi
BEJIMYMHBI OT JPYyrod C UCIOJb30BAHUEM IMPSAMBIX HM3MEPEHHUIL:
MJIAHUPOBATh HCCJICIOBaHUE, COOMpATh YCTAaHOBKY U BBIMOJHATH
W3MEpEHUs, CIeays  TpeMIOKEHHOMY  IUlaHy, (uKcHpoBaTh
pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH B BUJE TaOJHUI] U TpaduKOB,

JACJIaTb BBIBOJbI IO PE3YyJIbTaTaM UCCIICAOBAHHA

1.12

IMPpOBOJAHTDH KOCBCHHBIC HU3MCPCHUA (l)I/ISI/I‘ICCKI/IX BCIIMYHH:
IJIaHUPOBATH U3MEPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY,
cJeaysa HpellJIO)KCHHOfI HHCTPYKIIMHU, U BbIUUCIIATH 3HAUCHUC

BCJIIMYHMHBI

1.13

CO6J'IIO,Z[3TB I[IpaBHJia TCXHUKHU 0€e30IMacHOCTH 110)5% pa60Te C

1a060paTOPHBIM 000PY0BaHUEM

1.14

XapaKkTepu30BaTh MPHUHIMIBI JEUCTBUS HM3YYEHHBIX NPUOOpPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OINMCAHMS, HCIOJIb3Ys
3HaHMSI O CBOMCTBax (U3HUECKUX SBJIEHHUH UM HEOOXOIUMbIe

(1)I/IBI/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.15

pacino3HaBaTb MPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI mo CXeMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
QJICKTPUICCKHUX ueneﬁ C TOCJICAOBATCIIbBHBIM HW IMApaJIJICJIbHbBIM
COCIMHCHHUEM 3JIEMCHTOB, pas3ian4yas YCJIOBHBIC 0003HaYEeHUS

QJICMCHTOB JJICKTPUICCKUX Lerneu

1.16

OPUBOAMTH MpPUMEPHl (HAXOAUTh MH(OpPMALMIO O MpUMEpax)
IPAaKTUYECKOr0 MCIO0JIb30BaHUS (PU3NUYECKUX 3HAHUI B ITOBCEAHEBHON
KU3HU i o0ecriedyeHuss O€30MacCHOCTH MpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 37]0POBbS U

CO0JII0/IEHHS] HOPM 3KOJIOTHYECKOI0 ITOBEJIEHUS B OKPY KaIoIlel cpenie

117

OCYIIECTBJISATh MOUCK WH(POpMAIIUUA (PU3UIECKOTO CONEPIKAHUS B CETH
HNHTepHeT, HA OCHOBE HMMEIOLIMXCS 3HAHUKW W NYTEM CpaBHEHUS
JOTIOJIHUTENBHBIX UCTOYHUKOB BBIACNIATH HHPOPMAIUIO, KOTOpas

SBJISIETCS IPOTUBOPEUNBOI MIIM MOXKET OBITH HEOCTOBEPHON

1.18

HCII0JIb30BATHh pu BBITIOJJHCHU N yqe6HBIX SaHaHI/Iﬁ Hay4YHO-




HOMYJIAPHYIO JIUTEpPAaTypy (PU3MUECKOro CcoJEep)KaHus, CIpPaBOUYHBIE
MaTepuasbl, pecypcel cetu  VHTepHer; Biaxetb  npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHusl HH(GOpMALUKU U3 OJHON

3HAKOBOW CUCTEMBI B JIPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBbIE COOOIIECHHUS,
0000mmass nHPOpPMAIUIO W3 HECKOJBKUX HCTOYHUKOB (HHU3HUUECKOTO
COfepKaHUs, B TOM YHCIE IMYyOJUYHO NPEICTABIATH PE3yJIbTaThl
IPOEKTHOW WJIM HCCIIENOBATENbCKON JEATENbHOCTH, IpPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh WM3YyYCHHBIM MNOHATUHHBIM amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOX AT BBICTYIIJICHHUEC HPCSCHTaHHeﬁ

1.20

IPU BBINOJHEHUM y4E€OHBIX NMPOEKTOB M HCCIENOBaHUM (prusnuecknx
IPOLIECCOB PACHpPEAEIiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTABJICHHBIMU  3aJa4yaMH, CIEOUTb 3a BBIIOJHEHUEM IlJIaHA
JEUCTBUA U KOPPEKTUPOBATb  €ro,  aJeKBaTHO  OLEHUBATH
COOCTBEHHBIII BKJIaJ B JEATEIBHOCTb TIPYIIbL, BBICTpaUBaTh
KOMMYHUKATHBHOE  B3aWMOZCHCTBUE,  MpOSBIAAL  TIOTOBHOCTB

paspeniatb KOH(PIUKTHI

9 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yIbTATHI OCBOECHUSI 0CHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTO0 00111€er0 00pa30BaHuUs

11

HCIOJIb30BATb U3YUCHHBIC ITOHATUA

1.2

pas3jm4aTth SABJICHUSA IO OIMMCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, JIEMOHCTPUPYIOIINX JAHHOC (I)I/I?:I/I‘-ICCKOG SABJICHUC

13

pacrno3HaBaTh TPOSBICHHE W3YYCHHBIX (U3NYECKUX SBIECHUI B
OKpY’KaloIleM MHpe, B TOM 4Yuciie (pu3nuecKkue SBICHHS B IPHUPOIE,
IpU STOM TEPEBOAUTH MPAKTUYECKYIO 33a/1ady B y4eOHYIO, BBIACTTH

CYILIECTBCHHBIC CBOMCTBA (MPU3HAKK) (PU3HUCCKUX SBJICHUN

14

OIMCHIBATh HM3YyYEHHbIC CBOMCTBA Tel U (u3nyeckue sBJICHUS,
UCTIONB3YST  (U3UUECKHE BEIMYUHBI, IPU ONHMCAHUU TPABHIBHO
TPaKTOBaTh  (PU3MYECKMH  CMBICI  HCIOJNb3YyeMbIX  BEJIMYMH,
0003HauCHUS U €IUHUIBI PU3NUECKUX BEIUYUH, HAXOAUTH (POPMYIIbI,

CBS3BIBAIOINME JAHHYI0 (HU3MYECKYI0 BEIMYMHY C JPYTHMH




BEIMYUHAMHU,  CTPOUTh  TIpaUKM  HM3YyYEHHBIX  3aBUCHUMOCTEH

buznUecKnX BETUINH

15

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUECKUE SBICHHUS U IPOIECCHI,
WCIIOJb3ysd M3YYEHHbIE 3aKOHBI, MPH ITOM JaBaThb CIOBECHYIO
GbOpMyIMpPOBKY 3aKOHa U 3alHChIBaTh €r0 MaTEeMaTHYECKOe

BBIpaKECHUE

16

OOBSCHATh (PU3UYECKUE MPOIECCHI U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHTyallMid TPAaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBIISITh TIPUYHHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKUX IIAroB C MOMOLIpI0 2 — 3 M3yYEHHBIX CBOWCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/I‘I€CKI/IX 3daKOHa WM 3aKOHOMCPHOCTH

1.7

pemarb pacu€THbIE 3a7a4yM (ONMMparoIlUecs Ha CUCTeMy u3 2 — 3
ypaBHEHMIl), HUCHONB3Ys 3aKOHbI U  (OPMYJbl, CBS3bIBAIOLIHE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a/layu
3allUCBIBATh KPAaTKO€ YCIOBHE, BBIABIATH HENOCTAIOLIME WM
U30BITOUHBIC JIaHHBIE, BRIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOAMMBIC
JUISl pELIEHHUs], NMPOBOAUTH PACUYEThl U OLEHHUBATH PEATMCTUYHOCTH

HOJyYEHHOIr0 3HaYeHUs (PU3NUECKON BEIUYNHBI

18

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO DEIIUTh MPH TTOMOIIH
(GU3NYIECKIX METO/IOB, UCIIONB3Ys OMHUCAHUE UCCIIEOBAHMS, BBIICISTH
MPOBEPSEMOE MPENNOJ0KEHUE, OINEHUBATh MPABUIBLHOCTh MOPSIKa
MPOBEJICHUS HCCIENOBaHUs, [IeJlaTh BBIBOJAbI, HWHTEPIPETUPOBATH

pe3yNbTaThl HAOIOICHUI 1 OTIBITOB

1.9

IMPOBOJUTL OIIBITHI 110 Ha6J'IIO,I[eHI/IIO (1)I/ISI/I"ICCKI/IX SIBJICHUHW WU
(1)I/ISI/I‘ICCKI/IX CBOMCTB TeJl. CaMOCTOSATEIIHLHO CO6I/IpaTb YCTaHOBKY U3
HU30BITOYHOTO Ha6opa O60py,I[OBaHI/IH, OIIMChIBATh XOJ OIIbITa U €ro

pe3ynbTaThl, GOPMYINPOBATH BHIBOIBI

1.10

NPOBOJWTh MpPU HEOOXOIUMOCTH CEPUI0 TIPSAMBIX H3MEPEHHIA,
OIpe/ielisisi CpeJHEee 3HAYCHHE HW3MEpSIeMOil BelMUYuHBI ((OKYCHOE
paccrositHue coOuparoieil JHMH3bI), 000CHOBBIBATH BHIOOp crocoba

n3MepeHus (M3MepUTEIHLHOr0 Mpudopa)

111

IPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKHX BEIUYUH C
UCIOJIb30BAaHUEM MPSIMBIX M3MEpPEHHi: IIaHUPOBATh HMCCIEIO0BAHMUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHPOBATh pE3yJIbTAThI

HOHy‘ICHHOfI 3aBUCUMOCTHU (bPIBI/I‘-IeCKI/IX BCIMYHUH B BHIAC Ta6JII/II_[I/I




Fpa(l)I/IKOB, ACJIaTb BBIBOAHLI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

OPOBOAUTH  KOCBEHHBIE  H3MEpeHUs  (U3MYECKUX  BEIUYHUH:
IUTAHUPOBATh M3MEPEHUs, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATE U3MEPEHUs, CIEAysS NPELJIOKEHHOW HHCTPYKIUU,
BBIYMCIISITh 3HAUYCHHE BEIUYMHBI W AaHAJIM3UPOBATH TMOJYYCHHBIC

PE3YJBTATHI ¢ YUETOM 3aJaHHOU MTOrPEMTHOCTH U3MEPEHUI

1.13

C06J'IIO)IaTI) npaBujia TCXHUKHU 0€e30ImacHOCTH nmpr pa60Te C

1a00paTOpHBIM 000PY10BAaHHEM

1.14

pas3ii4aTb OCHOBHBLIC IMPU3HAKU H3YYCHHBIX (1)I/ISI/IHGCKI/IX MO eHeH:
MaTepualibHasa TO4YKaA, a0COJIIOTHO TBépI[OC TEIO0, TOYEUYHBIA MCTOYHUK
CBCTa, JIy4, TOHKas JIMH3a, IIJIaHCTapHas1 MOACJIb aTOMd, HYKJIOHHAA

MOZCJIb aTOMHOTI'O d1pa

1.15

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX NPHOOPOB U
TEXHUYECKHUX YCTPOHCTB C ONOPOM Ha HMX ONUCAHUS, HCHONb3Ys
3HaHMSI O CBOHCTBaxX (U3HUECKHX SBJICHHH UM HEOOXOIMMbIE

¢du3nyecKre 3aKOHOMEPHOCTH

1.16

UCIOJIb30BaTh CXEMbBl M CXEMAaTHYHbIE PUCYHKM M3Y4YECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX npubopoB u
TEXHOJIOTMYECKUX TPOIECCOB MPU PEHICHUU Y4eOHO-TPAKTUYECKUX
3a/1a4, ONTHYECKHE CXEMBI JUIsl TOCTPOCHUS U300paskeHUH B MIIOCKOM

3epKajie U coOuparoneil uH3e

1.17

NPUBOIUTH TMPUMEpPHl  (HAXOAWTh HWHGOPMAIMIO O TpPUMEpPax)
MPAKTUYECKOTO UCIOIB30BaAHUS (PU3NUCCKUX 3HAHUHN B TTOBCEIHEBHOMN
KU3HM s o0ecrieueHuss O€30MacHOCTH TMpH  OOpamieHuu ¢
npruOopamMu U TEXHHYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 37]0POBbS U

COGJ’IIOI[CHI/IH HOPM 35KOJIOT'HYCCKOIr'o IMOBCACHH B oxpyma}omeﬁ cpeac

1.18

OCYIIECTBJIATh MOUCK HUHGPOpMaNK (HU3UIECKOTO COAEPIKAHUS B CETH
HNutepHer, caMOCTOATENBHO (OPMYIHPYS TOMCKOBBIA  3aIpoc,
HaxXOAUTh IYyTH  OOpElNeJeHUss  JIOCTOBEPHOCTH  MOJy4YEHHOH
uHGOpMAIIMM HA OCHOBE UMEIOLIMXCA 3HAHUA M JOMOJTHUTEIBHBIX

HCTOYHHUKOB

1.19

UCTONBh30BaTh NP  BBIOJHEHWHW y4eOHBIX 3a/JaHUil  Hay4HO-
MOMYJIIPHYIO JIUTEPaTypy (PU3MUECKOro Ccolep)KaHus, CIpaBOYHBIC
Marepuaibl, pecypcel cetu MHTepHer; BiaaeTe nOpuéMamu

KOHCIEKTUPOBAHMS TEKCTa, MpeodpazoBaHus UH(OPMAIMH U3 OTHOM




3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOINEHUS Ha
OCHOBE HMH(OpMAIMM M3 HECKOJIbKMX HCTOYHHUKOB (DU3HUECKOTO
cofiepKaHusl, MyOIUYHO TMPEACTABIISATh PE3YIbTAThl MPOCKTHON HWIU
UCCIIEZIOBATEIbCKOM  N1€ATENbHOCTH, TNpPH  3TOM  TI'PaMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN annapaT U3y4yaeMoro pasjiena
GU3MKM U CONMPOBOXKJATh BBICTYIIEHHE Npe3eHTalued C y4E€Tom

0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

121

IPU BBINOJHEHUHM Yy4EOHBIX NMPOEKTOB M HCCIEIOBAaHUM (prU3MUEecKuX
IPOLIECCOB PACIpPEAeaiTh 003aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU  3aJa4yaMH, CIEOUTb 33 BBIIOJHEHUEM IIIaHA
JEUCTBUH M KOPPEKTUPOBAaTh  €ro, AaJeKBaTHO  OLICHUBATH
COOCTBEHHBIII BKJIaJ B JEATEIBHOCTb TIPYIIbL, BBICTpaUBaTh
KOMMYHUKATHUBHOE  B3aUMOJEHCTBUE,  MpPOSABIAL  I'OTOBHOCTb

paspemiaTh KOH(PIUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3nena

Kon

JJIEMEHTaA

IIpoBepsiemble 3j1IEMEHTHI COIEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA

11

®uszuka — Hayka O Ipupozae. SBieHUS NPUPOIBI.
dusuyeckue  SBICHUSA:  MEXaHWYECKHE,  TEIUIOBBIE,

QJICKTPUYICCKHUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

@dusnueckue BenuuuHbl.  M3MmepeHue — pu3myeckux
BenmuunH.  Dusmueckue  npubopsl.  IlorpemrHocts

U3MepeHui. MexIyHapoHast CucTeMa eMHUI]

13

EctecTBeHHOHay4YHBIE METOA NO3HAHMS: HAOJIIOJCHUE,
IIOCTAHOBKA HAY4YHOI'0 BOIIPOCA, BBIABUIKEHHUE I'MIIOTE3,
OKCIIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBSICHEHUE

HAOJFOIaEMOT O ABJICHUSA

14

Onucanne GU3NYECKUX SIBJICHUHN C TOMOIIBIO MO ENECH

15

[Ipaktuyeckue paboTHI:

#H##Par###13mepenne pacCTOSHUM.
###Par#Ht#3mepenrie 00bEMa KUAKOCTH M TBEPAOTO
Tena.

#H##HPar##H##OnpeneneHue pa3MepoB MaJIbIX Tell.
##ParttHI3smepenne  TemmepaTypbl IpM  [TOMOILU

KUJKOCTHOIO TEPMOMETPA U AATUYHUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEAEHN A O CTPOEHNH BEIIECTBA

21

#H##Par####CTpoeHure BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pazmepbl.  OmBITBI,  TOKa3bIBAIOIIHUE  JAMCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#Hi#Pari# ]| BnkeHnne YaCTHUILI BEIIECTBA. CBs3b
CKOpPOCTH  JABW)XCGHHSI  4YacTUIl C  TEMIEepaTypoi.

bpoyHnoBckoe nBmxenue, updys3us

2.3

BzaumMoseiicTBre 4acTull BEIIECTBA: TPUTSIHKEHUE U

OTTAJIKMBAHHUC




HH##Par###ArperaTHble COCTOSIHUSI BEUIECTBA: CTPOCHHE

ra3oB, KHAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.

24 B3aumocBs3bp MexAy CBOHCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSX W HMX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 Oco0EeHHOCTH arperaTHbIX COCTOSTHUM BOBI
[TpakTryeckue pabOTHI:
#i#Parf##OLeHKka 1ruaMeTpa aToMa METOAOM DPsJoB (¢
UCTIONh30BaHUEM (POTOTpadHii).

2.6 #A#Par### ObITE 110 HaOJIIOIEHUTIO TEIJIOBOIO

pacCIIMpPEHHs Ta30B.
H#Parf#H##ONbITBI 10 OOHApY)KEHUIO JEHCTBUSA CHUII

MOJIEKYJIIPHOTO TMPUTSKCHUS

JIBIDKEHUE U B3AUMOJIEMCTBHUE TEJI

- Mexanunueckoe JBIDKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE IBUKEHHE
#H#HPar#H##CKopoCTb. Cpennss CKOPOCTb npu
3.2 HEPABHOMEPHOM JIBMKEHMHM. Pacuér myTtw u BpeMeHH
JIBIDKEHUS
SBnenve wHepnuu. 3aKoH WHEpUMH. B3auMmopeicTBue
3.3 TeJI KaK MpPUYMHA W3MEHEHUS CKOpPOCTH JIBMKEHUS Tell.
Macca kak Mepa MHEpTHOCTH Tela
34 ###Par#t#InotHocTe  BemectBa. CBs3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B AMHHIIE 00BhEMA BelecTBa
35 Cuna kak XapakTepuCTHKa B3aUMOJEHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOIIBIO TUHAMOMETpA
37 ###Par#t#SIBnenue taroreHus u cuna TsokectH. Cuna
' TSDKECTH Ha Jpyrux miaHerax. Bec tena. HeBecomocts
. Cuna tpenusi. TpeHue CKONBXKEHUS U TpPEHHE IOKOS.
' TpeHue B pupojie U TEXHUKE
39 #H##HPar###CnoxeHne CuJl, HampaBJICHHBIX IO OJHOU
' npssMoi. PaBHozaencTByromas cumi
3.10 [IpakTHueckue paboThI:




(mapuka B JKHIKOCTH, MOJENHU

OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUYKEHUS

ANEKTPHY ECKOT 0

aBToMoOuNst u Tak jganee). OmnpeneneHue CpenHen
CKOPOCTH CKOJIbKEHHsSI Opycka WM IIapuka 10
HAKJIOHHOW  TIOCKOoCcTH. OmpeneneHue MIOTHOCTU
TBEPIIOTO Tena. OnbITHI, JEMOHCTPUPYIOIIHE
3aBUCHUMOCTh PACTSDKEHHS (IepopMamuu) Mpy>KUHBI OT
MPWIOKEHHOW  CHibl.  OMBITBL, JEMOHCTPUPYIOIIUE
3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKECHHS OT Beca Tela U

XapakTepa CONPUKACAIONINXCS TTOBEPXHOCTEH

duznyeckue SABJICHUS B Impupoae: NpuMEpPbl ABUKCHUS C

311 pa3IM4YHBIMUA CKOPOCTSIMU B )KMBOW M HEXXUBOU IIPUPOJE,

JIEHCTBUE CUIIBI TPCHUA B IIPUPOJAC U TCXHUKE

3.12 Texuuueckue ycTpoiicTBa: AUHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN U TA30B

41

YBCIIMYCHUA NaBJICHUA

Hasnenue T1BEpmoro Tema. CrmocoObl yMEHBIICHUS H

42
TEeMIIEpaTypbl

JlaBnenue ra3a. 3aBHCUMOCTD JIaBJICHUS Ta3a OT 00bEMa,

43

Hepeaaqa JaBJICHU S TBép)II)IMI/I TE€JIaMHU, XXUIAKOCTIAMHU U

ra3zamu. 3akoH Ilackams. [IneBMaTnueckue MalImHbI

3aBUCUMOCTh JaBJICHUA KHUOAKOCTH

OT  TIIyOWHBIL.

44 I'mnpocratnueckuit napagokc. CooOLAaOIIMECs COCYIBI.

FI/II[paBJII/I‘-ICCKI/I € MCXaHHU3MBI

4.5

BBICOTHI HAJT YPOBHEM MOPs

Atmocdepa 3emin u atMmocepHoe aasineHue. [Ipuunnbl
CYIIECTBOBAHUS BO3AYIIHOW 0005104kK 3emian. OmnbIT

Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOT0 JaBICHUS OT

4.6
M3MEpPEHUs aTMOC(EepHOro AaBICHUS

N3mepenne atmochepHoro mamieHus. [IpuGopsr mns

JelicTBUE KUJKOCTA U Ta3a Ha MOTPYKEHHOE B HUX

4.7 Teno. BelTankuBaromas (apXxuMmenoBa) cuia. 3aKOH

Apxumena

48 [InmaBanue Ten. Bozayxonnasanue




49

[IpakTHueckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT
00béMa MOrpyxEHHOW B KHUJAKOCTh YacTd Tena.
Omnpenenenne BBITAIKUBAIOLIEH CHIIBI, AEHCTBYIOLIEH HA
TEN0,  MNOrpyxkE€HHOe B  XKuIKocTh.  [IpoBepka
HE3aBHCHUMOCTH BBITAJKHUBAIOIIEN CHIIBI, IEUCTBYIOLIEH
Ha TEJIO B OKHUAKOCTH, OT Maccel Tena. OmbIThI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKHUBAIOLIEH
CHJIBI, JEHCTBYIONIEH Ha TeNo B HUAKOCTH, OT 00BbEMa
MOTrpY>KEHHON B JKUJKOCTh YAaCTH TeJIAa U OT IJIOTHOCTH
KUIKOCTH. KoncrpynpoBanue  apeomerpa  Min
KOHCTPYUPOBAaHHME  JIOAKM U  OHpefelncHue e

Ipy30M0IBEMHOCTH

4.10

du3nueckue SABJICHUA B mpupoac: BJIMAHUC
aTMOC(l)epHOFO JaBJICHHUS HA JKHUBOM OpraHusMm, IJIaBaHHUEC

pBIO

411

Texnuueckue ycTpoiicTBa: cooOuaronmecs CoCybl,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIUYCCKHIA TIpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOH HAcoC,

apeomerp

PABOTA, MOIIIHOCTD, DHEPT'UA

5.1 MexaHnnyeckas paboTta
5.2 Mexanun4deckasi MOIIHOCTb
£ 3 IIpocteie  MexaHM3MBI:  pblHar, OJIOK, HAKJIOHHAs
' iockocTs. [IpaBuio paBHOBecus pelyara
5.4 [IpumeHeHune npaBuia paBHOBECHUS pbluara K OJI0Ky
«3omoroe  mpaBwiao»  MexaHMkH.  KoaduuueHnt
5.5 I0JIE3HOT'0 JeUCTBUS MEXaHHU3MOB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenumanbHas S3HEPruu TeNa, NOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
- IlonHas MexaHuueckasl dHEprus. 3aKOH HU3MEHEHHUs U
' COXPaHEHUs] MEXaHUYECKON IHEPrUn
5.9 [IpakTueckue paboOTHI:




##Part#H##Onpenenenre paboOThl CHJIBI TPEHUS IpU
PaBHOMEPHOM JIBJKEHHUH Tela 10 TIOpPU30HTAIBHON
noBepxHoctu. HccnenoBaHue yClIOBUM  paBHOBECHS
peruara. HMsmepenue KIIJI HakIOHHOM TJIOCKOCTH.

N3yuyeHune 3akoHa COXpaHEHUS MEXaHUYECKON YHEPTUU

@dusnyeckue SBICHHUS B NPUPOJE: pbUard B TeEJE

5.10
4esoBeKa
TexHuueckne yCTpOWCTBA: pblyar, MOABWKHBIA U
511 HEMOJIBM)KHBIA OJIOKH, HAKJIOHHAs MJIOCKOCTb, MPOCThIE
MeXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31eMEeHTBI COAEPKAHUSA
pasjiena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE MOJIOKEHUSI  MOJIEKYJIIPHO-KHMHETUYECKOI
6.1 TEOpUH CTpOEHHUs BemiecTBa. Macca u  pa3Mepsl
' MojsieKyd.  ONBITbI, MOATBEPXKAAIOIINE  OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJIIPHOKMHETUYECKOH TEOPHH
Mopemn  TBEPIOrO,  JKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMM BemlecTBa. Kpucrammmyeckue u amopdHbie
Tena
OObscHEHNE CBONCTB I'a30B, KUAKOCTEH U TBEPABIX TEI
0 6.3 Ha OCHOBE TMIOJIOXKEHUH MOJIEKYJSIPHOKMHETUYECKON
TEOPUH
6.4 CmauMBaHue U KalWUIPHbIC SBJICHUS
6.5 TemnnoBoe pacumpenue 1 cxatue
66 Temnepatypa. CBsI3pb TeMmepatypbl CO CKOPOCTBIO
' TEIJIOBOT'O JIBM)KEHHSI YaCTHIL
67 Buytpennss sHeprus. Ciocoobl U3MEHEHUs: BHYTpEHHEN
' SHEPI'UM: TEIUIONepeaada U COBEpIIEHUE paboThI
6.8 Buasl tennonepenayu: TEMIOMPOBOIHOCTh, KOHBEKIIUS,




U3JIy4eHue

KomnuectBo TEIJIOTHI. VnenpHast  TEINIOEMKOCTH

6.9
BEIIIECTBA
TemsmooOMeH ¥ TemjgoBoe paBHOBECHE. YpaBHEHHE
6.10
TEIJI0BOro GanaHca
611 [InaBieHue un oTBEpAEBaHNE KPUCTATUINYECKUX BEIIECTB.
' VY nenbHas TEMaoTa IIABICHUS
[TapooOpa3oBanne 1  KoHAeHcauusa. Mcmapenue.
6.12 Kunenne. VYgaenbHas  Temiota  napooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIEPATYpPbI KUIIEHUSI OT aTMOC(EPHOIro
JABJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprusi TONJIMBA. Y IeJIbHas TEIJIOTa CrOpaHus
[MpuHiuner  pabotel  TerioBbix — apurarened  KITJI
6.15 TEMJIOBOr0 ABHratess. TeroBble NBUTAaTeNd W 3aLIUTa
OKPYXaroIIel cpesbl
3aKOH COXpaHEHHUS U MPEBPAIICHUs SHEPTUH B TEIJIOBBIX
6.16
mporieccax
[IpakTyeckue pabOTHI:
HH#HHPar##H#OnbITEl 0  OOHAPYXKEHMIO JCUCTBUS  CHII
MOJIEKYJISIPHOTO MIPUTSHKEHHUS.
HHH#Par###ONbITEl MO BBIPAIMBAHUIO  KPUCTAJUIOB
IIOBapEeHHOM COJIM UJIU caxapa.
##H#Par##OnbIiTel 10 HAaOMIONEHWIO  TEIUIOBOIO
617 paciupeHus ra3oB, KUAKOCTEH U TBEPIBIX TeEll.

###Par###Onpenenenre AaBjaeHUs BO3IyXa B OaluioHe
HIpUIa.

#H#HPar###OnbITb, JEMOHCTPUPYIOIIME 3aBHCUMOCTD
JABJICHUS] BO3[yXa OT €ro o0bhéMa M HArpeBaHUS WU
OXJIQXKICHHUSI.

#H##HPar###1 [poBepka TUNIOTE3bl JTMHEHHON 3aBUCUMOCTH

JUIMHBI ~ CTOJIOMKA JKHJKOCTH B TEPMOMETPUUYECKON




TpyOKe OT TEeMIIEPATYpBHl.

##Par#Ht#Habmonenue U3MEHEHUS BHYTpEHHEN
SHEPruy Tella B pe3yabTaTe TEIIonepenaadyd U padoThI
BHEIIHUX CHUJL

###Par#t#llccnenoBanre sSBIEHUS TEMJI00OMEHa NpU
CMEIIMBAHUU XOJIOJHON U TOPSIYE BOMIBI.
#HH##HPar#H#OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJIY4YeHHOTO BOJOM TpU TEIIOOOMEHE C HarperbiM
METaJUTHYECKHUM IIHJIMHIPOM.

##Par#H#Onpenienienie  yAENbHOM  TEMJIOEMKOCTU
BEIIECTBA.

##Par#Ht#lccnenoBanue npouecca UCIapeHusl.
#H##Par###OnpeneneHue  OTHOCUTEIBHOM — BJIAKHOCTU
BO3/yXa.

#H##HPar###Onpenenenre yaeabHON TEIJIOTHI TIJIaBICHUS

JpJa.

6.18

@dusnueckue SBJEHUS B MPUPOJE: MOBEPXHOCTHOE
HaTSDKEHWE M KalWUIApHBIE SBJICHHUS B TPUPOJE,
KpUCTAJUIBI B Iipupoje, udnydenue ConHua, 3aMep3aHue
BOI0EMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHuueckne  yCTpPOMCTBA:  KalWULIPHIL, IMPUMEpPBI
UCIIOJIb30BaHUSl KPUCTAJUIOB, JKUIKOCTHBI TEPMOMETP,
JATYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOILICHHUS
JIOMOB, TUTPOMETpBI, ICUXPOMETp, IapoBas TypOuHa,

ABUT'aTCJ]Ib BHYTPCHHET'O CrOpaHuA.

SJIEKTPMYECKHNE U MAT'HUTHBIE ABJIEHU A

71 DnexTpuzauus Ten. J[Ba pona 3JeKTpUUYECKUX 3apsijioB
B3aumopeiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBUCHMOCTb CHJIBI B3aUMOACHCTBUS 3apsSKEHHBIX TET OT
BEJIMYMHBI 3aPSAJIOB U PACCTOSIHUS MEX]TY TEIaMH )

- DnekTpudeckoe noje. HanpspkEHHOCTD 3JIEKTPUYECKOTo

I10JIA. HpI/IHI_[I/Il'I CYHCPIIO3UIIUU IJICKTPUICCKHUX noJjiei




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snekTpuyeckux 3apsaoB. JIeMEHTapHbIN

74 anekTpuueckuil 3apsa. Ctpoenue aroma. [IpoBonHUKYN U
JUDJICKTPUKU
75 3aKOH COXPaHEHUS JIEKTPUUECKOro 3apsiaa
ONEeKTpUYECKU  TOK.  YCIOBUSA  CYLIECTBOBAHUsA
7.6
ANEKTPUYECKOr0 TOKA. ICTOYHUKH TOCTOSTHHOT'O TOKa
HevictBus 3JIEKTPUUECKOT O TOKa (TeroBoe,
1.7 XUMHUYECKOE, MAarHUTHOE). OJIEKTPUYECKHMH TOK B
KUIKOCTSIX U razax
Onektpuueckas nenb. Cuia ToKa. DJNEKTPUYECKOE
7.8
HaIpsKCHUE
29 ConpoTuBieHue IIPOBOHUKA. VnensHoe
COIIPOTHBJICHHE BEIIECTBA
7.10 3akon OMa Jij1s ydacTka 1enu
[locnenoBatenbHOE M NapajUleIbHOE  COEIMHEHUE
7.11
MIPOBOJHUKOB
PaGora W MOIIHOCTH DIEKTPHUYECKOTO TOKA. 3aKOH
712
Jxoyns — Jlenua
3 DNEeKTpUYECKUE IEeNd W MOTPEOUTENH SICKTPUICCKOM
7.1
sHepruu B ObITy. KOpoTKOE 3aMbIkaHme
[TocrosiHHble MarHuThl. B3auMopencTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MaruutHoe moie 3eMJIM U €ro
7.15
3Ha4YEHUE ISl )KU3HU Ha 3emiie
OmneiT DpcTena. MarHuTHOE 10JIE 3JIEKTPUYECKOTO TOKA.
7.16
[IpumeHeHue 3J1IeKTPOMAarHuTOB B TEXHUKE
JleficTBME MarHUTHOIO MOJII HAa HPOBOJHHUK C TOKOM.
DNEKTPOABUTATENh MOCTOSIHHOTO TOKa. Vcmosbp3oBaHme
7.17
ANEKTPOJBUTATEIEH B TEXHUYECKHX YCTPONCTBAaxX M Ha
TpaHCIIopTe
7.18 Oneitel @apaned.  SIBaeHWe  3IIEKTPOMAarHUTHOW




naaykuun. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJIyYEHUS
7.19 3IEKTPUYECKOM SHEPruu. DJIEKTPOCTAHIUU Ha

BO300HOBJISIEMBIX UICTOUHHUKAX YHEPTUU

[IpakTueckue pabOTHI:

OMnbITH IO HAOMIOACHUIO AIEKTPU3AIMH TEJl HHIYKIIHEH

Y TIPH CONTPUKOCHOBEHUU.

HccnenoBanne [EWCTBUS BJIEKTPUUECKOTO TIONA Ha

MTPOBOJTHUKH U JTUDJICKTPHKH.

Cbopxka u mnpoBepka pabOTHI 3JIEKTPUUECKOM LIENH

IIOCTOSHHOI'O TOKa.

H3mepeHne U peryampoBaHUe CHITbI TOKA.

N3mepenne u peryampoBaHUe HAMPSKSHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UIYIIIETO Yepe3

PE3UCTOP, OT COMPOTUBJICHUSI PE3UCTOPA U HAMPSIKEHUS

Ha Pe3UCTOpE.

ONBITHL, JIEMOHCTPUPYIOIIN € 3aBHCHMOCTb

ANEKTPUUECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
7.20 JUTMHBI, TUTOIAU TTONEPEYHOr0 CEUYCHHS U MaTepHaia.

IIpoBepka nmpaBuna  CHOXKEHUS  HANpsOKCHUW U
MOCJIEIOBATEIbHOM ~ COCIMHEHUU  JIBYyX PE3HCTOPOB.
[IpoBepka mpaBuiia AJisi CUIIBI TOKA MPHU MapaJICIIbHOM
coeAMHeHUU  pe3uctopoB.  OmpeneneHue  padOTHI
AJIEKTPUYECKOTO  TOKAa, HIAYHIETO 4Yepe3  pPe3UcCTop.
OnpezneneHre  MOUIHOCTH  DJIEKTPUYECKOIO0  TOKa,
BBIJIENIsIEMON Ha pe3uctope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYIIEro Yepe3 JIAMIIOYKY, OT HaIpsSKEHUS
Ha Heil. Onpenenenne KIIJI narpeatens. MccnenoBanue
MarHMTHOTO B3aMMOJCHCTBHUS IIOCTOSHHBIX MAarHHTOB.
N3ydeHre MarHuTHOT O MOJISI HOCTOSTHHBIX MarHUTOB IIPU
ux OoObenIMHEHWMHM U  pasjaeneHuu. HMcciaenoBaHue
JEHCTBUS PIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OHBITBI, JACMOHCTPUPYIOIIHC 3aBUCHUMOCTD CHIJIBI




B331/IMOI[€§ICTBH$[ KaTylIKH C TOKOM W MarouTa OT CHJIbI
TOKa MW HallpaBJICHUA TOKa B KaTYUIKEC. I/IsyquHe

,Z[GI>'ICTBI/IH MAroMuTHOro I10Ji1 Ha IIPOBOJHHUK C TOKOM.

Koncrpynposanue u U3y4eHue paboThI
3IEKTPOABUTATEIS. Nsmepenne KT
AJIEKTPOJIBUTATEIILHON YCTaHOBKH. OnbIThI o

HUCCIICAOBAaHUIO ABJICHUA BHCKTPOMaFHHTHOﬁ HHAYKIHU:
HUCCICOOBAHUC W3MCEHCHUN 3HAUCHUS U HaIpaBJICHUA

HMHAYKOUOHHOI'O TOKa

7.21

Odusnueckue SBICHUS B TMPHUPOAE: DIIEKTPUUECKHE
ABIIEHUsT B  atMocepe,  ANEKTPUYECTBO  KHUBBIX
OpraHrM3MOB, MarHUTHOE ToJie 3eMJd, Apeld MOIHOCOB,
POJIb MAarHUTHOTO TIOJIS JJIs )KU3HHU Ha 3emiie, TOJIIPHOE

CUAHHC

7.22

TexHuyeckne yCTpOMCTBA: 3JIEKTPOCKON, aMIepMeTp,
BOJIbTMETP, PEOCTAT, CUYETUUK BJIECKTPUUECKOW SHEPTUH,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HarpeBaTelbHbIE
ANEKTPOTIPUOOPHI (mpumepsi), ANEKTPUYECKHUE
MPEAOXPAHUTENN, DJIEKTPOMArHUT, DJIEKTPOJABUTATEID

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOAHHOT' O TOKa

9 KJIACC
Kon
Kop asiementa [IpoBepsiemble 27IEMEHTBI CONEPIKAHUS
paszena
MEXAHUYECKMUE SABJIEHUA
L Mexannueckoe — IBWKeHMe. MarepuanbHas — TOYKA.
5 Cucrema otcuéra
g 8.2 OTHOCUTENIBHOCTh MEXaHUYECKOTO IBUKECHUS
8.3 PaBHOMepHOE MpsAMONMHEIHOE IBUKEHHE
###Par###HepaBHOMEpHOE PAMOIMHENHOE ABUKECHUE.
8.4 CpenHsit M MIHOBEHHash  CKOpPOCTb — Tena  IIpU

HCPAaBHOMCPHOM ABUKCHUU




Yckopenue. PaBHOYyCKOpEHHOE MIPSIMOJIMHEIHOE

8.5
JBYDKCHUE
8.6 ###Par#H#CBobOonHoe nagenue. OnbiTel ["anues
###Par###PaBHOMepHOE JNBMIKEHHE IO OKPY)KHOCTH.
8.7 [lepuox m vacrora oOpamieHus. JluHeliHas u yrioBas
ckopocTH. LIeHTpOoCTpEeMUTENEHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpetunii 3axon HproToHa
8.11 HH##Par##H#] [puHIAT CYyTTEPIIO3UIIMH CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
###Par###Cunia  TpeHUs: cujaa TPEHUS CKOJIbXKEHMUS,
813 CHJIa TPEHUS TIOKOsI, IPYTUE BUIBI TPCHUS
8.14 #H##Parf###(Cuna  TSDKECTH M 3aKOH ~ BCEMHUPHOTO
' TATOTEHHS. Y CKOPEHUE CBOOOIHOTO ITaICHUS
8 Jemwxenne  mmaHer  Bokpyr  Comuua.  IlepBas
b KOCMHYECKasi CKOpocTh. HeBeCOMOCTh U Tieperpy3ku
PaBHOBecHne MaTepuanbHO TOUKH. AOCOTIOTHO TBEPIOE
8.16 oo
17 ###Par#t#PaBHoBecre TBEPAOro Tena C 3aKperIEHHON
5 OCBI0 BpaleHuss. MoMeHT cuibl. LIeHTp Tsxectn
8.18 Nmnynec tena. MU3menenne umnynesca. IMITynbc CHITbl
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 #H##Par###PeakTHBHOE IBUKEHUE
8.21 Mexanu4deckasi paboTa ¥ MOITHOCTh
PaGora cmnm TsDKecTH, ympyroctd, TpeHus. CBsi3b
8.22 SHEPruM U paboThI
893 [loreHnmansHass JHEpPrus Tena, MOMHATOTO  HAJ
' ITOBEPXHOCTBIO 3eMIIU
8.24 [ToTrennmanbHast SHEPTUS CKATON MPY>KUHBI
##Par###Kunernueckas SHEPTHUsl. Teopema o
8.25 KUHETHUYECKOUN 3HEPTUn
8.26 H##Par#H#3aKkoH COXpaHEHUsI MEXaHUYECKOW SHEPIUH




8.27

[IpakTueckue paboOThI:

Ompenenenre cpenHel CKOPOCTH CKONBXEHHsSI Opycka
WIM JBWKEHHs IIapUKa IO HAKJIOHHOW IJIOCKOCTH.
Omnpenenenne ycKOpeHHUs Tella MPH PaBHOYCKOPEHHOM
JBUKEHUU 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBI)KEHHH 0€3 HauaabHOM CKOPOCTH.
[IpoBepka THUMOTE3Bl: €CIM NpPU PABHOYCKOPEHHOM
JIBUKEHUHU 0e3 HaudaJbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psI HEYETHBIX YHCET, TO COOTBETCTBYIOLIME
MIPOMEXYTKU BPEMEHH OIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbXKEHUS
OT CuJbl HOpPMaJbHOrO JaBieHus. OrmnpenencHue
ko3(unenta TpeHus ckonpxeHus. OmnpeneneHue
KECTKOCTH NpYyKuHbL. OnpeneneHue pabOThl  CHUIIBI
TPEHUsT TPpM PABHOMEPHOM [JBUKEHUM Tejla 110
TFOPU30HTAIBHON MOBepXHOCTH. OmpeneneHue padoOThI
CWIBl  yOpPYyrocTd  Ipu  IOABEME  Ipy3a  C
UCIOJb30BAaHUEM  HEMOJIBM)KHOTO UM IOJBHYKHOTO

0JIOKOB

8.28

dusnueckne IBICHUS B npupoac: MpUINBLEL U OTJIIMBEI,
ABHMKCHUEC IIJIaHET CoJiHeUHOH CUCTCMbI, PCAKTHBHOC

JABUKXCHUC JKUBBIX OPraHU3MOB

8.29

TexHuyeckne  yCTpOICTBA:  CHOUIOMETP,  JATYHUKHU

IIOJIOXKCHUS, paCCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEBAHNM A 1 BOJIHbI

KonebartensHoe JBHKCHUC. OCHOBHBIC XapaKTCPpHUCTUKHU

- KOJIeOaHMIi: TepHOJ, YACTOTa, aMILJIUTY 1a
92 Marematudeckuit u NPY>KUHHBINA MAasITHUKH.
' [IpeBpaienne 3Hepruu npu KouedaTeaIbHOM JABUKEHUH
03 3aryxaromue KosnebaHus. BpIHyXIeHHbIE KoneOaHus.
' Pe3onanc
Mexannueckue BoJIHbI. CBOMCTBAa MEXaHUYECKUX BOJIH.
94 [IponosibHBIE M TONEpEYHbIE BOJHBIL. JlJTMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHus. MexaHnyeckre BOJIHbI B




TBEPJIOM TEJIE€, CECMUYECKUE BOJHBI

9.5 3ByK. ['poMKOCTBH 1 BbIcOTa 3BYKa. OTpaxKeHue 3ByKa

9.6 NH}pa3Byk 1 yIbTpa3ByK
[IpakTHueckue paboOThI:
Onpenenenue 4acToThl W Iepuoja  KoyiebaHUU
MaTEeMaTHYECKOI0 MasSTHUKA.
Ompenenenne 4acToThl M MepuoAa  KoJiebaHUI
MPYXKUHHOT O MasiTHUKA

97 UccnenoBanue 3aBUCUMOCTM TepuoAa  KoseOaHU

' MOJABEIIEHHON0 K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBHCUMOCTH — TMepuoja  KosieOaHHi
NPY>KUHHOTO MasiTHUKa OT Macchl rpy3a. I[IpoBepka
HE3aBUCHMOCTH nepuoaa KoJeOaHui rpy3a,
MO/IBEIIEHHOT0 K HUTH, OT MAacCChl Ipy3a U >KECTKOCTH
npyXuHbI. I3MepeHne yCKopeHus: CBOOOTHOTO TaCHUS
duznueckue SIBICHHUS B MPUPOJIE: BOCIPHUATHE 3BYKOB

9.8 KUBOTHBIMH, 3EMIJICTPSICEHUE, CEHCMUYECKHUE BOJHBI,
IIyHaMH, 3X0

99 TexHuyeckne yCTpPOMCTBA: DXOJOT, HCIIOJb30BAaHUE

yAbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

SHGKTPOMaFHI/ITHOC IoJIcC. aﬂeKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiicTBa PJIEKTPOMArHUTHBIX BOJTH

10.2 [IIkaya 31eKTPOMarHUTHBIX BOJIH

103 OnexTpomMaruutHas npuposaa csera. CKOpocTh cBeTa.

' BonHoBbI€ cBOMCTBA cBETa

[IpakTHueckue paboOTHI:

104 W3ydyenue CBONCTB  3JEKTPOMAarHUTHBIX BOJH  C
MTOMOIIEI0 MOOUITLHOTO TesedoHa
dusuueckue SBJICHUA B IpHpoJe: OHOIIOrHYEcKoe

10.5 neficTBre BHJIMMOTO, YIBTPaPHOIETOBOTO u
PEHTI€HOBCKOT' O U3JTy4EHUU

106 TexHunueckne YCTpOWCTBA: UCIIOJIb30BaHUE

QJICKTPOMAruMTHBIX BOJIH IJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHUA

11.1 JlyueBas Mmozgenb cBeTa. ICTOUHMKH CBeTa
11.2 [IpsiMmonuHeHOE pacpocTpaHEHHE CBETa
113 Otpaxenue cera. [1nockoe 3epkaiio. 3aKOH OTpaxKeHUs
' cBera
114 [Ipemomnenne cBera. 3aKOH MPEIOMIIEHHS  CBETA.
' [ToHOE BHYTpPEHHEE OTPAYKEHUE CBETA
115 JIunza. Xon nydeil B IMH3E
116 OnTrueckass cucrema (oroarnmapara, MHKPOCKONa M
' TenecKorna
117 I'mas kak onTuyeckas cucremMa. biM3opykocTh U
' JATbHO30PKOCTh
118 Pasnoxxenue 6enoro ceeta B cnektp. OnbiTel HptoTOHA.
' CrnoxxeHue criekTpaJbHbIX IBETOB. /lucnepcus ceera
[IpakTHueckue paboOThI:
H#iHPar##H#ccnenoBanue 3aBUCUMOCTH yria
OTPa’KEHHUs CBETOBOI'O JIy4a OT YIJia MaICHHUS.
###Par#HlI3ydeHne  XapaKTepUCTUK  HM300paKeHUs
MpeMeTa B INIOCKOM 3epKalie.
#i#Par##H#ccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO Jy4a OT yriia MaJeHusl Ha
119 TPaHMIIE «BO3YX — CTEKJIION.
' ##Part##llonydenne  u300pakeHMH €  MTOMOIIBIO
coOuparomei JIMH3HI.
###Par#H##Onpenencarie  (POKyCHOro pacCTOSHHS U
ONTUYECKON CHJIbI COOMpAIOIEH JINH3HI.
HHAPar###OnbBITHL IO Pa3IOKEHUIO OENoro CBeTa B
CIIEKT.
#H#HPar###OnbITbl MO BOCHPHUATUIO I[BETA IMPEAMETOB
IIPU UX HAOJIIOJIEHUH Yepe3 LIBETOBbIE (PUIIbTPHI
dwusnueckue sBICHUS B mpupoze: 3artmenus CoiHIa U
11.10 JlyHbl, IIBETa TeN, OMTHYECKHE SIBICHUS B aTtMocdepe
(uBet HEOa, pedpakius, paayra, MEPax)
11.11 Texunueckue YCTpOMCTBA: OYKH, MEePUCKOTI,




(doToamnmapat, ONTUYECKUE CBETOBOIBI

12

KBAHTOBDBIE SABJIEHUA
191 Omnwitel Pesepdopna u mnanerapHass MoJenb aroma.
' Mopnens atoma bopa
192 Hcnyckanve u moOriaoumeHue cBera aroMoOM. KBaHTHIL
' JIuHeliuaTble CEKTPBI
12.3 PannoaktuBHOCTh. Anbda, 6eTa- U raMMa-u3ITy4eHUs
194 Crpoenne artomMHoro sapa. HykioHnas  mozens
' aTOMHOTO sA11pa. M30Torms!
195 PannoaktuBHble npeBpawienus. Ilepuon mnomypacnana
' ATOMHBIX SIJIEP
126 SAnepHble peakuuu. 3aKOHbBI COXPAHEHMS 3apsiIOBOIO U
' MaccOBOIr'0 YHCeN
12.7 DHeprus CBs3U aTOMHBIX siiep. CBA3b MACChl U SHEPTUU
198 Peakuuu cunTe3a u nenenus saep. MIcTouHMKM SHEprun
' Connua u 3831
129 Snepnas  sHepretuka. JleiicTBME  paJMOAaKTHBHBIX
' W3JTyYE€HUM Ha )KMUBbIE OPraHU3MbI
[Ipaktuyeckue paboTHI:
HaOnronenne CHjlomHBIX M JMHEHYATHIX  CHEKTPOB
1210 U3JIy4EHUS.
HccnenoBanue TpeKoOB: W3MEpPEHUE SHEPrUU YaCTHUIIBI
110 TOPMO3HOMY TTyTH (110 (hoTorpadusm).
N3mepenne paarnoakTHBHOTO (poHa
®duznueckue SBJIECHHUS B IPUPOJE: €CTECTBEHHBIN
paanoaKTUBHBII ¢on, KOCMHMYECKHE Jy4H,
1211 paaMoOaKTUBHOE W3JIy4eHHE NPUPOAHBIX MHHEPAJIOB,
JCICTBUE pAJUOAKTUBHBIX M3JIY4YCHHM Ha OpraHuU3M
YeloBeKa
1212 Texuunueckune yYCTpOWCTBA: CIIEKTPOCKOII,

WHIWBUIyaJIbHBIN 103UMETp, KaMepa Bubcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJBbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIposepsieMble TpeOOBaHMA K IPeAMETHBIM pPe3yJIbTaTaM
0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbI OCHOBHOI'0 001ero odopazosanus Ha ocHose PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MUDa;
copMHpPOBaHHOCTh 0A30BBIX MPEICTABICHUH O 3aKOHOMEPHOH CBSI3U
U II03HABa€MOCTH SIBJICHUU IIPUPOABI, O POJHM D3KCIEPUMEHTa B
¢usuke, o cucremooOpasywouel poau GU3MKH B pa3sBUTHU
€CTECTBEHHBIX HayK, TEXHUKM M TEXHOJOruil, 00 3BOIIOLMHU
¢u3nyeckuX 3HaAHUM M MX POJU B LEIOCTHOW €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJAE€ POCCUMCKMX U 3apyOSKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB OKPY>KAIOILErO

MHpa, pasBUTUC TCXHUKU U TEXHOJIOT I

3HaHUA O BHUJaxX MaTCpUuun (BGHIGCTBO n HOJ'IC), O ABHMXKCHHUU KakK
crioco0e CyIIecTBOBaHUSI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHOM Teopun
CTPOCHHUS BelIeCTBAa, O (U3WYECKOW CYITHOCTH SIBJICHUN MPUPOIBI
(MeXB.HI/ILIeCKI/IX, TCIINIOBBIX, OJICKTPOMArouTHBIX H KBaHTOBLIX);
YMCHHC pa3iMvaTh ABJICHUA MO OMUCAHUIO UX XapPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX NAHHOC (bI/ISI/I‘IeCKOG SABJICHUC,
YMCHHC paCIIO3HABATDH ITPOABICHUC N3YUCHHDBIX (bI/IBI/I‘IeCKI/IX SIBJICHUH
B OKpYXalIllleM MHpe, BBIACISAS HUX CYIIECTBEHHBIC CBOMCTBA

(mpu3HaKM)

Branenne ocHOBaMM ITOHATUMHOIO ammapara M CHUMBOJUYECKOIO
s3pIKa (DU3MKK W HCIIOJB30BAHME MX JJIsI PEIICHUS Y4eOHBIX 3ajady;
YMEHHUE XapaKTepU30BaTh CBOMCTBA Tes, (PU3NYECKHE SIBJICHUS U

MPOIIECCHI, MCMOIB3YS (HDyHIAaMEHTAIbHBIE U OMIIUPHYECKHE 3aKOHBI

VYMeHHne onmuceIBaTh HN3Y4YCHHBIC CBOMCTBA TEII K CbI/ISI/I‘-IeCKI/IG SIBJICHU,

UCTIONB3Ys (PU3NUECKHe BETUUNHBI

Bnajgenue OCHOBaMHM METOJOB HAyYHOrO IIO3HAHUS C YYETOM
co0mroIeHrs TIpaBui 0€30MacHOro Tpya: HaOMoJAeHUuE (QU3HUIECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIHEPUMEHTAJIbHYIO YCTAaHOBKY




U3 JTaHHOTO Habopa 00OpyIOBaHMS MO MHCTPYKIMHU, OMUCHIBATH XOJI
OTIBITA U 3aIMUCHIBATH €T0 PE3YJIbTAaThl, (HOPMYJIHNPOBATH BHIBOJIBI;
MPOBENICHUE MIPSMBIX U KOCBEHHBIX U3MEPEHUN (DU3UUECKUX BEITUUHH:
YMEHHE IUJIAHUPOBAaTh  W3MEPEHUs, CaMOCTOATEIbHO  COOMpaTh
SKCIIEPUMEHTAIbHYI0 ~ YCTAHOBKY 1O  HMHCTPYKIMH, BBIYUCIATH
3HaUYECHHUE BEJIIMYMHBI U aHAIM3UPOBATH MOJIYyYEHHBIE PE3YJIbTATHI C
Y4E€TOM 3aJJaHHOW IMOTPELUIHOCTH PE3YIBTATOB U3MEPEHUM;
MPOBEICHUE  HECIOXHBIX  DKCIEPUMEHTAJIbHBIX  HMCCICOBAHUN;
CaMOCTOATENILHO  CcOOMpaTh  SKCICPUMEHTAILHYIO  YCTAHOBKY H
OPOBOAWTH  MCCIENOBAHME IO  MHCTPYKIHMH,  MPEACTABIATH
MOJIYYEHHBIE 3aBUCUMOCTH (U3MUECKHX BEJIMYMH B BHUJAE TaOJIUI U
rpauKOB, yYUTHIBATH TOTPELIHOCTHU, €aTh BBIBOJIBI MO PE3yJIbTaTaM

HCCICAOBaHUA

[lonumanue  XapakTepHbIX  CBOMCTB  (PUM3MYECKUX  Mojenel
(MaTepuanpHas TOYKa, aOCOMIOTHO TBEPAOE TEJO, MOJEIH CTPOCHUS
ra3oB, XHIKOCTEH W TBEPHBIX TeJN, IUIAHETapHas MOZENb aToMa,
HYKJIOHHAsi MOJeJIb aTOMHOTO s[pa) U YMEHHE MPUMEHATbh HX I

00BsICHEHHS (PU3NUECKUX MTPOLIECCOB

YMmenue oO0BSICHATH (PU3MYECKHE NMPOIECCHl UM CBOMCTBA Tell, B TOM
qyycae M B KOHTEKCTE CHTyallMd MpPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISATH ITPUIMHHO-CIIC/ICTBEHHbIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yYEHHBIE CBOWCTBA (PH3UIECKUX

SIBIICHUH, (PU3MYeCKHe 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITN

VYMenue pemaTh pacu€THble 3anaud (Ha 0aze 2 — 3 ypaBHEHUH),
UCMOJBb3ysl 3aKOHBI M (OPMYyIbI, CBsI3bIBaIOLIME (U3UYECKUE
BEIMYUHBI, B YaCTHOCTH, 3allUChIBaTh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJIATh HENOCTAIOIIME JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIBL,
HeoOXoaUMBbIE JJIs1 €€ PeIleHUs, UCIIOIb30BaTh CIIPABOYHbBIE JaHHBIE,
MPOBOJUTh PACUETHl M OLEHUBATh PEATUCTUYHOCTH IOJTYyYEHHOTO
3Ha4YeHUsI (PU3NYECKON BEIMYMHBI; YMEHUE ONPENeNsiTh pa3MEepHOCTh

¢bu3nYecKoli BEIMUYNHBL, TOTYyYEHHON IPU PEIICHUH 3a/1a4u

YMeHne XxapakTepu3OoBaTb NPUHUUINBI JEUCTBUS  TEXHUYECKUX
YCTPOUCTB, B TOM YHCIE OBITOBBIX MPHOOPOB, M TPOMBINIJICHHBIX
TEXHOJIOTUYECKUX MPOLIECCOB MO X ONUCAHUIO, UCIIOJb3Ysl 3HAHUS O

CBOMCTBAX (1)I/ISI/IIICCKI/IX SIBJICHUM U HCO6X0)]I/IMI)IC (1)H3H‘ICCKI/IC




3aKOHOMEPHOCTU

10

YMeHue WUCHOJb30BaTh 3HAHUS O (U3UYCCKUX  SBICHHUIX B
NOBCEJIHEBHOW JKM3HM JUIS  OOecredeHus: 0e30MacHOCTH  IpU
oOpamieHMd ¢ OBITOBBIMM ~ TpUOOpaMM M TEXHHYCCKHUMHU
YCTPOWCTBAMH, COXPAaHEHHUS 370pPOBbS W  COOJIOJACHHS HOPM
9KOJIOTUYECKOTO TOBEACHUS B OKPYXAIOUICH cpene; TOHUMAaHUE
HEOOXOJAMMOCTH TPUMCHEHUS TOCTHKCHUN (DU3MKH W TEXHOJIOTHH

JJIL palOHAJIBHOT' O ITPHUPOAOITIO0JIb30BaAHUS

11

OneiT mouMCKa, mpeoOpa3oBaHUs U MpelncTaBleHUsS HWHpoOpMaUU
busznueckoro couepX)aHusg C HUCHOJb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTMWA; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJIy4eHHOW WH(POPMAIIMM HAa OCHOBE MMEIOIIUXCSA 3HAaHUU U
JOTIOJTHUTENIbHBIX ~ MCTOYHMKOB;  YMEHUE  HCIOJb30BaThb  IpPHU
BBIMOJIHEHUN Y4eOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO JHTEpaTypy
¢u3nyecKkoro coaep)kaHusi, COpaBOYHBbIE MaTEpHANbI, PECYpPChl CETH
WNurtepHer; Biagenue 0a30BbIMM  HaBBIKAMH  IIPeOOpa3OBaHUS
uHpopMaIiu ©3 OJIHOM 3HAKOBOM CHUCTEMBI B JPYIyH; YMEHHUE
co37aBaTh COOCTBEHHBIC IMCHMEHHBIE M YCTHBIE COOOINEHUs Ha

OCHOBEC I/IH(bOpMaIII/II/I 13 HECKOJIBKUX HCTOYHHUKOB




HNEPEYEHDB 2JIEMEHTOB COAEP/KAHUSA, IPOBEPAEMBbIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

MEXAHWYECKUE SABJIEHW A

11

Mexannueckoe — ABwkeHue. MarepuanbHas — Touka. Cuctema  OTCYéra.

OTHOCHTEIIFHOCTh JABHXKCHUA

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE BHKeHUE. CpenHsis ckopocTb. Popmyina 1

BBIYUCIICHUS CpPEeHEN CKOpOCTH: V = S/t

13

PaBHOMepHOC HpHMOJ’IPIHGfIHOC JBHIXKXCHHUC. 3aBUCHMOCTh KOOpAWHATHEI TCJIa OT

BpPEMCHH B Cliyda€ PaBHOMCPHOI'O HpHMOHHHeﬁHOFO JBHKCHUA

xX(1)=x, +vut
I'papuku 3aBUCUMOCTH OT BpPEMEHHM Ul MNPOEKLUUU CKOPOCTH, HPOEKIHUH
MEepEeMEIICHUsI, IYTH, KOOPAWHATHI MPH PABHOMEPHOM TMPAMOJIMHEHHOM

JBHXKCHHUU

14

3aBHCHUMOCTD KOOpAUHATBI TECJIa OT BPEMCHU B CJIyda€ PABHOYCKOPCHHOI'O

MNpAMOJINH eiHoro JABMOKCHU A

-le:f;l = 1-'.|;|: * f_ax *

(] iy

q)OpMy.]'IBI U TPOCKIHMHK TIEPEMCHICHH, IMPOCKIHUU CKOPOCTHU U IIPOCKIUHU

YCKOPEHHS IPU PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JBHKEHUU:

2
s, (D=vy, - t+a, 3

U_\'('f) =Upx T4, 1,

a.(r)=canst,

3 3
&

Uy — Uy =2£IT.S'_T
I'padvkn 3aBUCMMOCTH OT BPEMEHH JJIS TMPOCEKIHUHU YCKOPEHHUS, MPOSKIIMH
CKOpOCTH, IIPOCKIMH IICPEMCIICHHA, KOOpAHMHATHI IIPpH PaABHOYCKOPCHHOM

MIPpAMOJIMH eHHOM JBMXKCHUU

15

CBoboxnoe manenue. @opMyIibl, OMKMCHIBAIOIINE CBOOOMHOE IMaJleHHE Tela 10
BEPTUKAIU (IBM)KEHHE Tejla BHU3 HWJIM BBEPX OTHOCHUTEIBHO MMOBEPXHOCTH

3emin). ['paduku 3aBUCHUMOCTH OT BpEMEHHM [UJISl TNPOEKLIUU YCKOPEHHS,




MMPOCKIMUHU CKOPOCTH HW KOOPAHMHATHEL IIPpU CBO6OI[HOM nmaacHUM TCjIa II0

BEPTUKAIIH

CKOpOCTh paBHOMEpPHOTO IBMIKEHHSI Tella MO OKpyXHocTH. HampaBieHnwue
CKOPOCTH.

®opmysia Uil BBIYUCICHUS CKOPOCTH Y€pe3 PaJuyC OKPYKHOCTH M TMEPUOJ
oOpareHus:

2R
T

LentpocTpemutensHoe  yckopeHue. HampaBneHuwe II€HTPOCTPEMHUTENHHOTO

16 yckopeHusi. Dopmyina [uist BBIYMCIEHUS YCKOPEHMUSL:
2
_ b
“TR
dopmyia, CBA3BIBAIOIIAS IEPUOA U YACTOTY OOpallleHuUs:
v = 1
T
Macca. [InotHocTs BemectBa. @opmyiia A1l BBIYMCIAECHUS IIIOTHOCTH:
_m
1.7 V
18 Cuna — BekTopHas ¢pu3ndeckas BenuunHa. CIoKeHne CHIl
1.9 SBnenme nnepuuu. [lepsiil 3akoH HeroToHa
Bropoii 3akon HeroToHAa:!
F=m-a
1.10
CoHanpaBi€HHOCTb BEKTOpa YCKOPEHUsI TeJla U BEKTOpa CUJIbL, 1EHCTBYIOLIEH Ha
TENO
B3aumoneiictue tein. Tperuit 3akoH HproToHa:
111 Fy g =-F
112 TpeHne Mokost U TpeHHe CKONbKEeHUs. DOopMyIIa I BBIYMCICHUS MOYJISI CHIIBI

TPCHUS CKOJILXKCHUA:




F_=un-N

1.13

Hedbopmanust tema. Yopyrue u Heynpyrue nedopManuu. 3aKOH YHPYroi

nedopmariu (3akoH ['yka):

F=Ik-Al

114

BCGMI/IpHOG TArOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

my -1,
F=G-L1_2%
R
Cuna Tsxectu. Y ckopeHue cBOOOTHOI O MaeHHUS.
dopmyna 1 BEIYUCICHHS CHITBI TSDKECTH BOJIM3H MOBEpXHOCTH 3emin: F = mg.
JBrxenne mnaner Bokpyr Connua. [IepBas kocMuueckast CKOPOCTb.

HesecomocTs u neperpysku

115

Nwmmynbc Tena — BeKTopHas pu3ndeckasi BEIMYUHA.
=mi

Nmnynsc cuctemst Ten. M3menenue ummyisca. IMITyisc CHIIB

1.16

3aKkoH COXpaHCHHA UMITYJIbCA IJIA 3aMKHYTOﬁ CUCTCMBI TCII:
D=1U, +in, U, =const

PeaxTtuBHOC JABHUKXCHUC

1.17

Mexanndeckast paborta. Dopmyina A7t BEIMUCIECHUS PaOOTHI CUJITBI:

A=Fscos

Mexannueckas MOIIHOCTD:

n=4
I

1.18

Kunernueckas u IMOTCHIMAJIbHAs SHCPIrus. (I)OpMy.Ha JJIs1 BBIYHMCIICHUA

KUHETHUYECKOIM SHEPTUM:

HE_JE
Ep=—r

TeopeMa 0 KHHETHYECKOH OHCPIruun. (DopMyJIa JJIs1 BBIYUCJICHUA HOTCHHI/I&J’ILHO?I




OHEPruu Tjia, MogHATOI O

Hajg 3eMIIEH:

E,= mgh

MexaHnueckast SHEprusi:

E=E;.+E p
1.19 .
3aKOH COXpaHEHUs MeXaHn4ecKor sHeprun. opmya aJist 3aKoHa COXpaHEHUst
MEXaHUYECKOW SHEPrUuH B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpaiienne MexaHUYECKON YHEPTUU TTPU HATMYUU CHIIBI TPEHUSL.
[IpocTbie MeXaHU3MBI. «30J10TOE TPABUII0» MEXAHUKH.
Peraar. MomenT cuibi: M - FI.
VYcnoBue paBHOBECHS ppluara:
M +M, +..=0
1.20
[TonBuxHbINM 1 HentoABUKHBIN 0J10ku. KIT/] mpocThIX MEXaHU3MOB,
n= Aumemaa
Aﬂrpaqecﬂ:ﬂaa
JlaBnenue TBEpOTO TENA.
dopmyna Ui BBIYUCIEHUS AaBJICHUS TBEPAOTO Teja:
_F
P=%5
191 JlaBnenue raza. ATMmocdepHoe JaBJIeHUE.
[IMunpocratuueckoe gaBaeHUE BHYTPU KUIKOCTH.
dopmyiia 11 BBIUUCIICHUS AaBICHUS BHYTPU KUIKOCTH:
P=Pgh+Dm,
1.22 3akoH [lackans. ['uapaBnuueckuil mpecc
3akoH Apxumena. Dopmyna a8 ONPENETCHUS BBITAJKUBAIOIICH  CHIIbL,
JIEHCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B )KUIKOCTh WJIU Ta3:
1.23

Ycnosue nmnaBanus tena. [lmaBanue CYZAO0B U BO3AYXOIlIJTaBaHUC
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Mexanuueckue kojeOaHus. AMIUIMTYyAa, IE€PUOA M 4Yacrora KoyieOaHUH.

dopmyiia, CBA3BIBAIOIIAS YACTOTY U IEPHOJ] KOJIeOaHuil:

1.25

MaremaTuecKuii W NpPYKUHHBIM MasTHUKH. [IpeBpamieHue sHepruu Ipu

KOJIEOATEIEHOM JIBIKEHUHU

1.26

3aryxaromue Konebanus. Bernyxnennsie konedanus. Pesonanc

1.27

Mexannueckue BOJIHBL. [IpomoJibHbIE M MOINEpeYHble BOJIHBL. J[JMHA BOJHBI U

CKOpPOCTb paclpoCTpaHEHHs BOJIHbI:

h=v-T

1.28

3Byk. I'pomkocTh 1 BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'PaHULE

nByx cpen. UHdpa3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomoi

W3mepeHne cpenHed NJIOTHOCTH BELIECTBA; APXUMENOBOM CHIIBL, KECTKOCTH
IPYKUHBI; KO3(PUIIMEHTa TPEHUsI CKOJIbKEHUS; paObOThl CHUJIbI TPEHUS, CHUJIBI
YIPYroCTH; CPEIHEH CKOPOCTH JABM)KEHUsS Opycka IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka INpH JIBHKEHMHM IO HAKJIOHHOM IIJIOCKOCTH; YacTOTHl H
nepuoja KoinebaHMH MaTeMaTHMYeCKOro MasTHUKA; YacTOThl M Iepuoja
KoneOaHuil MPY>KUHHOTO MasTHUKA; MOMEHTa CUJIbI, JICHCTBYIOLIETO Ha phIYar;
paboOTBl CHJIBI YHOPYTOCTH TNpH TMOABbEME Ipy3a C IMOMOIIBI0 HEMOJBUKHOTO
6510Kka; pabOThI CUIIBI YIPYTOCTU MPH MOABEME I'py3a C MOMOIIBIO MOABMKHOTO
O110Ka.

HccnenoBanue 3aBUCUMOCTH apXUMENOBOH CHIIBI OT 00bEMa MHOrpyXKEHHON
YaCTH TeJla ¥ OT IUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAOIIEH CHIIBI
OT MaccChl TeNa; CHJIbI TPEHUSI CKOJIBKEHHS OT CHJIBI HOPMAJIbHOI'O AABJICHUS U OT
poZia MOBEPXHOCTH; CHJIbI YIPYTOCTH, BOBHHUKAIOUIEH B IPYKUHE, OT CTEIICHU
nedopManuy NpyKUHBI; YCKOpEHHUs! Opycka OT yIja HaKJIOHA HalpaBIIAIOLICH;
neproja (4acToThl) KOJI€OAaHUN HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; Iepuoja
Kosie0aHU MPYKMHHOIO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTH HPYKUHBL
HCCJIEZIOBAHUE HE3aBUCUMOCTHU IepuoAa KoieOaHUI HUTSHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka ycrnoBusi paBHOBECHS pelyara

1.30

Qusuueckue AGNeHUs 6 Npupooe: TPUMEPbl JBWKEHHUS C Ppa3IUYHBIMU
CKOPOCTSIMU B JKHUBOW M HEKUBOW MPUPOJIE, JEUCTBUE CUIIbI TPEHUS B IPUPOJE U

TCXHUKC, MNPUIIMBbI W OTJHBbLI, IABWXXCHUC IIJIAHCT CoJHeuHOH CHCTCMBI,




PEAKTUBHOE JBUKEHUE )KMBBIX OPraHW3MOB, PbIYaru B TEJE YEJIOBEKA, BIUSHUE
aTMOC(hEpHOro AaBJICHUS Ha >KUBOM OpPraHu3M, IUIAaBaHHUE PbIO, BOCIpUSATHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, ceiCMHMYECKHe BOJIHBI, HYHaMH, 5XO

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, AAaTUUKH II0JIOKCHHA, PACCTOSAHUA U
YCKOpPCHUA, AUHAMOMETpP, MNOAUNIMIIHUKH, PaKCThl, pbiyar, HO)IBI/I)I(HI:Iﬁ u

HCHOZ[BH)KHBIﬁ 6J'IOKI/I, HaKJIOHHasA ITIJIOCKOCTb, HPOCTHIE MEXAaHHU3MBI B 6I>ITy,

L3t COOOTIArOIIMECS COCYJIbI, YCTPOHCTBO BOIOMPOBOMAA, THIPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJOT,
WCIOJIb30BAHUE YIIbTPA3ByKa B OBITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OcCHOBHBIE ~ TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOECHMS

21 BeniecTBa. Mojenu TBEPAOro, KUIKOTO U ra3000pa3HOro COCTOSHUM BELIECTBA.
Kpucrammueckue u amopdHbie Tena

22 JBmxenne wvactun BemecTtBa. CBsA3b CKOPOCTH  JABWKEHHUS YacTULl C

' Temnepatypoil. bpoyHosckoe asuxenue, nuddysus

2.3 CMaunBaHueE U KaIWUISPHBIC SBJICHUS

24 TennoBoe paciimpeHue u cxatue

25 TeroBoe paBHOBECHE

26 Buytpennsiss sueprus. PaGora u Temsonepenadya Kak CrocoObl HW3MEHEHHS

' BHYTPEHHEHN dHEpruu

2.7 Buasl Tenonepenaun: TENI0NPOBOIHOCTh, KOHBEKIIUS, U3TyYECHUE
Harpesanne wu oxnaxaeHue ten. KommuecTBO — TEmOTHL. Y enbHas
TEIUIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXPAaHEHMs 3HEPruu B TEIUIOBBIX Mpoleccax. Y paBHEHHUE TEIJIOBOTO
OanaHca:

2.9
O +0, +..=0
Ucnapenne u konaeHcauus. V3MeHeHHME BHYTPEHHEH HSHEPruM B IIPOLIECCE

210 WCTIapeHusi W KOoHJeHcanuu. Kumenwe KuUIKOCTH. VYenpHas TemioTa

' napoo0paszoBanus: L = Q/m

211 BrnaxxnocTs Bo3ayxa




IInaBnenne wu Kpucrayumsauusa. FI3MeHeHue BHYTPEHHEH JHEpruu Ipu

IJIABJICHUHW Y KPUCTAJIJIM3alluN. VnenpHas TEIIOTA IJIABICHHS:

212 N 0
_}H
BHyTpeHHss1 3HEprust cropaHus TOIIMBA. Y AelbHAs TEIIOTa CrOPaHMsI TOIJIMBA:
2.13 q=0Q/m
2.14 ITpunnuns! padots! TemioBeix aApurareneil. KI1/1 remnoBoro neuratens
IIpakmuueckue pabomoi
W3mepenne ynenbHOW TEMIOEMKOCTH METaJNTMYECKOro HWIMHIpPA; KOJHMYeCcTBa
TEMJIOTHl, IMOJYYEHHOIO0 BOAOW KOMHATHOM TemmepaTypsl (DUKCHpOBaHHOM
Macchl, B KOTOPYIO ONYIIEH HAarpeThlii UUIMHAP; KOJIUYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HATPETHIM IWJIMHAPOM, IOCJE OIYyCKaHHUS €r0 B BOAY KOMHATHOU
TEMIIEPaTypbl; OTHOCUTEJIbHOM BIQXKHOCTH BO3[yXa; YACJIbHOM TEMJIOTHI
IU1aBJieHUsT JbpAa. VccnegoBaHue M3MEHEHUS TEMIEpaTypbl BOABI IpU
Pa3IUYHBIX YCIOBUSX; SIBJICHHS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW WU
ropsiuei BoJIbl; Ipoliecca UCTIapEHUs
Qusuueckue s6lenUs 8 npupooe: TOBEPXHOCTHOE HATSHKCHHE W KalWJUIIpPHBIC
2.16 ABJICHUSI B MPUPOAE, KpUCTaUIbl B IpHupone, usnyueHue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera
Texnuueckue ycmpoticmea: KalWUISIpbl, IPUMEPHI UCIIOIb30BaHUS KPHUCTAJUIOB,
217 JKUAKOCTHBIH TEPMOMETp, JaTYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOILUIEHUS
' JIOMOB, TUT'POMETPBI, ICUXPOMETp, MapoBas TypOuHA, JBUTrATENlb BHYTPEHHEIO
CropaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
31 OnexTpusauus Tei. J{Ba BUia 3JIEKTPUUECKUX 3aps10B
3.2 BzaumogeiicTBue 3apsikeHHbIX Ten. 3akoH Kynona
3.3 3aKOH COXPaHEHHUsI AJIEKTPUUYECKOT0 3apsiaa
34 Onektpuueckoe 1mone. Hanpspk€HHOCTE  anekTpudeckoro noias. [IpuHnmn
' CYIIEPHO3UIIUH IIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn »snekrpudeckux 3apaaoB. JlelicTBHE 5SIEKTPUYECKOrO IO  Ha
' AIIeKTpUUecKue 3apsbl. [I[pOBOTHUKY U AMIIEKTPUKHI
3.6 [TocTosiHHbIN AeKkTpUYecKuid TOK. JleficTBUS anekTpuueckoro Toka. Cuia Toka.




Hanpsoxenue.

I=q/t,U=Aq

DIIEKTPUUECKOE COMTPOTHUBIICHUE. Y IEIbHOE IEKTPHYECKOE COMPOTUBIICHHUE:

3.7 R=pl/S
38 3akon OMa Juisa ydacTtka anekrpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COEAMHEHHE TIPOBOIHUKOB!
I =I,; U=U,+U,; R=R +R,
1 1 1 2
3.9 [TapannensHOE COeIMHEHHE TPOBOAHIUKOB PABHOTO COMTPOTUBIICHUSI:
U=U:I=1[+1,; Rzi.
2 2 2
CMemaHHbIE COSIMHEHUS TPOBOJHUKOB
Pa6oTa u MomHOCTB 3eKkTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jxoyinsa — Jlenna:
3.11 O= 172 ‘R-t
31 OnpiT OpcTena. MarHuTHOE TMOJI€ MPSIMOTO TPOBOJHUKA C TOKOM. JlmHumM
MarHUTHOW WHIYKIIUN
313 MarsutHoe T10J€ TOCTOSHHOTO MarHuTa. BsauMoaelcTBUE IOCTOSHHBIX
MarHuToB
3.14 JleficTBe MarHUTHOTO TIOJISI HA IPOBOAHUK C TOKOM
3.15 OnbiTel @apanes. SBneHue ss1eKTpoMarauTHol nHaykuuu. [Ipasuio Jlenna
Ilpakmuueckue pabomul
WN3mepeHne  SIEKTPUYECKOTO0  CONMPOTHBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AIEKTPUYECKOT0 TOKA; pabOTHI AIEKTPUUECKOT O TOKA.
3.16 UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIONIETO B TPOBOJTHUKE

(pe3ucTopsl, IaMIIOYKa), OT HAMPsDKEHUS Ha KOHIAX MPOBOJHUKA; 3aBHCUMOCTH
COIPOTHUBJICHUS OT JJIMHBI MPOBOJHUKA, MJIOMIAIN €rO MOMEePEeYHOro CeUeHUs U

YACJIBHOI'O COITPOTHUBIICHUA.




HpOBepKa mpaBujia 4Jis1 3JICKTPUYCCKOI'O HANPSXKCHUA IIPU MOCICAOBATCIIEHOM
COCAMHCHUMU MNPOBOAHHUKOB, IIpaBuJia IJIs CHJIbI JJICKTPUYECKOro TOKa IIpU

napajuieJIbHOM COETUHEHUH MPOBOJHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue s61eHUs 8 npupooe: SIEKTPUUYECKUE SBJIEHUA B aTMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE M0JIe 3eMJIH, JIpeid MOII0CoB,
POJIb MArHUTHOTO TTOJISL /IJIS1 )KU3HU Ha 3eMile, OJIIPHOE CUSHUE
Texuuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIlepMeTp, BOJIBTMETp, PpeocTar,
CUéTUMK  DJIEKTPUYECKOM  DHEPruH,  AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
3.18 HarpeBaTellbHbIE 3JEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHUE
NPETOXPAHNUTENN, JJIEKTPOMArHUT, OHIIEKTPOJIBUTATEIb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSHHOTO TOKa
3.19 DneKkTpoMarHuTHBIE BOJHEL [1IKkana 37eKTpoMarHUTHRIX BOJIH
3.20 JlyueBas mozgens cBeTa. [IpsmonuHeiiHOe pacnpocTpaHeHHe CBeTa
3.21 3aKkoH oTpakeHus cBeTa. [Imockoe 3epkaio
3.22 [TpenomiieHne cBeTa. 3aKOH MPETOMIICHHS CBETa
3.23 Hucnepcus csera
324 JIunza. Xon nydeit B mun3e. GokycHoe paccrosiHue JMH3bl. OnTHYecKas cuiia
' munser: D = 1/F
3.25 I'ma3 xak onTuueckas cucrema. OnTudeckue mpuOopsl
Ilpaxmuueckue pabomoi
#Hi#HPar#t##l3MepeHne ONTHUECKOW CHIIBI coOuparomieil JTHH3BL, (OKycHOro
paccTosiHus coOMparolel JIMH3BI (II0 CBOMCTBY PaBEHCTBA pa3MEpOB IIpeIMeETa U
M300paKEeHUsI, KOrJa MpeIMeT paclojioKeH B ABOMHOM (oKyce), MmoKa3aTess
3.26 IIPEJIOMJICHUS] CTEKJIA.
###Par###lccnenoBanre CBOWCTBAa M300PaKEHUS, MOITYYEHHOTO C TTOMOIIBIO
cobuparomeil JMH3bI; U3MEHEHHs (POKYCHOrO pacCTOSHHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YTJia MPEIOMJIEHUSI CBETOBOTO JIyda OT yrja MaJeHus Ha
IPaHUIE «BO3AYX — CTEKIIO»
397 Qusuueckue senenus 6 npupoode. 3arMmenus ConHna u JlyHbl, 1BeTa TET,
' OITHYECKUE ABJIEHUS B aTMOcdepe (1BeT Heba, pedpakius, pagyra, MUPax)
328 Texnuueckue ycmpoticmeéa: OYKU, TEPUCKOM, QoToanmapar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBGIE ABJIEHUA
41 PagnoaktuBHOCTE. Anb(a-, Oera-, ramma-usnydenus. Peaknun anbda-u Oera-




pacmazia

4.2 OmnsiTel Pezepdopaa no paccesauro anbda-vactuu. [Inanerapuas moxens atoma

4.3 CocraB aTomMHOro0 sizpa. M3otomnsl

44 ITepuon nostypacnana aTOMHBIX 1€

45 SInepHbie peakiiy. 3aKOHBI COXPAHEHHUS 3aPsIIOBOI0 H MAaCCOBOT'O YHCEIT
Qusuueckue s6leHUss 6 npupode: eCTECTBEHHBIM PaJIWOAKTHBHBIA  ()OH,

4.6 KOCMHYECKHE JIy9H, paJHOaKTUBHOE W3IYYCHHE MPHUPOIHBIX MHUHEPAJIOB,
JEMCTBHE PaIUOAKTHBHBIX M3TYYCHUN HA OPraHU3M YeIOBeKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOIN, WHAMBHUIYaJbHBIA JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHAasdA SOHCPICTUKA




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI U1 YYEHUKA

1.
2.
3.

YueOnuk, ¢usuka, 7 kmace, A.B.I1€pwmmkun, Ipoda, 2016
Yuebnuk, ¢usuka, 8 kinace, A.B.II€peimkun, Ipoda, 2019
YueOnuk, ¢usuka, 9 kmace, A.B.I1€pwmmkun, poda, 2019

METOINYECKHUE MATEPHUAJIBI 1A YYUTEJIA

1.

2.

Mertoauueckoe nocobue k yueOHuky A.B.[Iépeimkuna dusuka 7 kimace,
H.B.®unonosuy, JIpoda

Mertoauueckoe nocobue k yueOHuky A.B.[Iépeimkuna dusuka 8 kiacce,
H.B.®unonosuy, JIpoda, 2020

. Metoanueckoe nocobue k yueOHuky A.B.Il€ppimkuna ®@usnka 9 kiacc,

H.B.®unonosuy, Jlpoda, 2016

. Iloypounoe mianupoBanue. TexXHOTOrMUECKUE KapThl YPOKOB MO Y4EOHUKY

A.B.Iléppimknna ®Pusuka 7 knacc. H.JLIlenareituenko, 2019
[ToypouHoe mianupoBaHue. TeXHOIOTMUECKUE KapThl YPOKOB MO YYEOHUKY
A.B.Iléppimknna ®Pusuka 8 knacc. H.JL.Ilenareituenko, 2019

. [loypounoe mianupoBanue. TexHOTOrHUECKUE KAPThl YPOKOB MO Y4COHUKY

A.B.Iléppimknna @Pusuka 9 knacc. H.JLIlenareituenko, 2019

. KonTponbsHbie 1 camocrosTenbHble padoTa 1o gusuke, Kk yueonuky dusmka

7 xnacc A.B.I1éppimikuna, O.W.I"'pomuesa, 2020

. KoHTponbHbIe 1 caMocTosITeIbHBIE paboTa 1o ¢u3uke, K yaeOHuky dusnka

8 kimacc A.B.Ilépopimkuna, O.N.I'pomuesa, 2020

. KonTtponbHbie 1 camocTosiTenbHbie padoTa no ¢usnke, K yueOHuky dusnka

9 xnacc A.B.Il€peimkuna, O.N.I'pomuesa, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

1. POII

2. VntepaktuBHbli yueOHUK ¢usuku JoOpeiauHa A.H.
3. OOpazoBatenbHas T1iargopma «O0IaK0 3HAHUI

4. DNeKTpOHHOE MPUIOKEHUE K yueOHUKaM (PU3HKH
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