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IMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJicHa Ha OCHOBE TOJIO)KEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenopaBanust yue6Horo npenmera «Ousnkay.

[IporpaMmma 1o ¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHS
COCTaBJieHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOSHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
KOHIIETIIMHU MTpenoiaBanus yueoHoro npeamera «duzukay.

ConepxaHue mporpaMMmbl MO (PU3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOUW TPAMOTHOCTH OOYYAIOIIMUXCS W OPraHM3aIHi0 HM3y4YeHUS
¢u3MKN Ha NEATEIBbHOCTHOM OcHOBe. B mporpamme mo (u3nke y4uTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpemMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usmke ycTaHaBIMBaeT pacrnpesiesieHne yueOHOro MaTepuana
1o rojaM o0ydeHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE PAa3BUTHUSA MPEIMETHOTO COJCPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaroNuXxCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
MOMOIIM YUYUTENIO B CO3/IaHUU paboueill mporpaMMBl 10 y4eOHOMY MPEIMETY.

®dusurka SBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, IIOCKOJIBKY (PU3NIECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEU, OMOJIOruel, aCTpPOHOMUEN 1 pu3nUecKor reorpadueil, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEIOCTaBIIsAeT HauOojee SICHbIC
oOpas3ipl MPUMEHEHUSI HAyYHOr0 METOoJa MO3HAHUs, TO €CTh Croco0a MOJydYeHus
JIOCTOBEPHBIX 3HAaHUI O MHUpeE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTOo OOpa3oBaHUsA B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIICIYIOIIUMHA KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBICHUSA,

e OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;



HHTCPIIPCTUPOBATDL JAaHHBIC M UCIIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA
IMOJIYUYCHUS BBIBOJOB).

[lenn wusyueHuss (PuU3MKK HA YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUS
ONpe/eNieHbl B KOHIEMIMHM MpernojiaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHusanusx Poccuiickoit  ®Deaepanuu, peaU3yrOMIHX
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOTrPAMMBI.

Henu uzydenus: Gpu3uku:

npuoOpeTeHrne HHTEepeca M CTpeMIIeHHs OOydYalomuXcsi K HayYHOMY
U3YYCHUIO TPUPOABI, Pa3BUTHE HX HHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS ¥ ()OPMHUPOBAHUE
MCCIIEJIOBATETLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;
dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3yYeHUS
OCHOB CTPOEHHS MaTepuu U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;
dopMHpoBaHUE TPEACTaBICHUN O POiM (UHMKH Al Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cepax  Oyayumiei
npoecCHOHaNBHOM AESITEIbHOCTH, CBA3aHHOW ¢ (PM3UKOM, TOATOTOBKA K
JalbHelIeMy oOy4eHHUI0 B 3TOM HaIlPaBIICHUU.

I[OCTI/I)KGHI/IC OTHUX ueneﬁ IIporpaMmsbl 110 (I)I/ISI/IKQ Ha YPOBHC OCHOBHOI'O
06III€FO 06p330BaHI/I$I obecrieunBaeTcs PECUICHUCM CICAYIOIUX 3a1a4:

NpUOOpETeHNE 3HAHMA O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JEKTPUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHHI ONMMCHIBATh U OOBSACHATH (PU3NUCCKUE SBICHUS C
UCITIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHE METOJIOB pCIICHUS MPOCTEHIMX pacyeTHBIX 3adad ¢
UCIIOJIb30BAaHUEM bu3rIecKux MOJIETIeH, TBOPYECKHUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BHUTHE YMEHUI HAOJIOIaTh MPUPOIHBIC SIBJICHUS M BBITIOTHATH OTBITHI,
nabopaTtopHble pabOTBl W AKCHEPUMEHTANbHBIC HCCIEIOBAHUS C
WCTIOJIb30BAaHUEM U3MEPUTEITHLHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(POpMaluend (HU3NIECKOTO COACp>KaHUS,
BKJTtOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHSIX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIVH;

3HAKOMCTBO €O c(hepamu npodhecCHOHATBHON AESATEIbHOCTH, CBA3aHHBIMU
¢ ¢u3NKON, W COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAHHBIMH Ha
JTOCTIKEHUAX (HPU3UUIECKON HAYKH.



OO61ee YnciIo YacoB, PEKOMEHIOBAHHBIX JIJISl U3y4deHus QU3UKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 "acoB (2 yaca B HeJeni0), B 8 kinacce — 68
yacoB (2 uvaca B Hememo), B 9 kimacce — 102 yaca (3 yaca B HEHIEI).

[Ipennaraemelii B mporpamMme mo (u3MKe MepeyeHb JTadopaTOpHBIX PaboT U
OTBITOB SIBJISIETCS PEKOMEHAATENbHBIM, YUUTENb JEaeT BbIOOP MpHU MPOBEICHUU
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIbHBIX OCOOEHHOCTEN
oOy4Jaronuxcsi, CMCcKa SKCIEPUMEHTAIBHBIX 33JaHMil, MpeiaraeéMblx B pamMKax
OCHOBHOT'0 rOCYJJapCTBEHHOT'0 3K3aMeHa 1o (U3HKe.



COJEPXKXAHUME OBYUYEHUA

7 KIIACC
Du3uKa 1 €€ poJib B NO3HAHUM OKPYKAKOUIEr0 MUPA.

dusnka — Hayka o mnpupone. SABneHuss npupoapl. PU3NYECKHE SBICHUS:
MEXaHUYeCKHue, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBEIE.

®duznyeckue BenuuuHbL. M3MmepeHue Quanyeckux BelIUYUMH. DU3HUECKHUE
npubopsl. [Torpemnocts u3mepennit MexayHapoiHas CuCTeMa eIUHHII.

Kakx ¢wusuka u Jpyrue ecTECTBEHHbIE HAyKd HM3y4alOT MPHUPOLY.
EcTecTBeHHOHAYUYHBII METOJl TMO3HAHHUA: HAOJIOJEHUE, TOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUecKUX SIBJICHHUI C TOMOILBIO MOJIETEN

Hemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKHUE, MArHUTHbBIE, CBETOBbBIC
SIBJIICHUSL.

2. @usnueckue NpuOOPHI U MPOIEaYypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
U (pPOBBIM IPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OnpeneneHue 1EHBI IEJICHUS MIKAIbl U3MEPUTEIHLHOTO TpUbdOpa.

N3mepenue paccTosiHUM.

N3mepenne o0bEMa )KUJIKOCTU U TBEPAOTO TETA.

OnpeneneHre pa3MepoB MajbIX TEl.

N3Mmepenue TtemmepaTypbl MpU TMOMOIIM KUJKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPaTypBbl.

6. lIpoBenenue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAIBHOCTH MOJIETA
[IapyKa, MyIIEHHOIO0 TOPU30HTAIIBHO, TeEM OO0JbIle, YeM OOJbIlIe BHICOTA
mycKa.

IlepBoHaYaIbHBIE CBEACHNUS O CTPOCHHH BelllecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OINbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBikeHnne dacTtul BemlecTBa. CBSi3b CKOPOCTH JIBUXKEHHUSI YACTHUI[ C
TeMreparypoii. bpoyHoBckoe nBmkeHue, auddys3us. BzammoneicTBrue yacTHIl
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIABIX
(kpucTamim4eckux) Tel. B3auMocBsi3b MEXy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHHUS.

2. HabGmonenue nuddysun.

2
3.
4.
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3. HaOGmionenue — siBneHui,  OOBSACHAIOIIMXCA  MPUTSKECHUEM  WIH
OTTAJIKMBAHUEM YACTHUIL BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka pauameTpa aroMa METOAOM PsIOB (C  HCIOJIB30BAaHUEM

dboTorpaduii).

2. OnbITHI O HAOMIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITHI 110 OOHAPYIKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.

JIBu2keHMe U B3anMoieiicTBHeE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpellHsisi CKOpPOCTh IIPU HEPABHOMEPHOM ABWKEHHM. Pacuer myTtu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepHuu. 3aKOH WHEpUMHM. B3anmoneicTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
o0beMa BellecTBa.
Cuita Kak xapakTepucTHKa B3auMoAeucTBHs Tesl. Cuila ynpyroctd M 3aKOH
I'yka. I3mMepenune cuiibl C MOMOIIBIO AMHAMOMETpa. SIBJICHUE TITOTCHHUS U CHUJIa
TskecTH. CHila TSDKECTH Ha Ipyrux Ianerax. Bec tena. HesecomocTs. Crioxkenune
CWJI, HAPABJIEHHBIX MO OJHOW mpsiMoi. PaBHoneicTBytomas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOA. TpeHre B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HabGmroneHne MeXaHMYeCKOro JIBUKEHHUS TeJa.
2. M3MepeHue CKOpOCTH MPSMOJIIMHENHOTO JBHXKEHUS.
3. HaOmtonenue siBneHus WHEPIUU.
4. HaOmroneHue u3MeHEHUs1 CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHME Macc M0 B3aUMOJIECHCTBUIO TEIL.
6. CnokeHue ChJl, HAIIPaBJICHHBIX 11O OJTHOM ITPSMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTU PaBHOMEPHOTO JBIKEHUS (IIapUKa B SKHIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa 0
HAKJIOHHOU IIJIOCKOCTH.
OrnpeneneHue MmIOTHOCTU TBEPIOTO TeNA.

4. OnbBITHI, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTh pacTshKeHHs (aedopmanun)
NPY>KUHBI OT MIPUII0KEHHOMN CHIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

JJaBieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.



Hanenue. CriocoObl yMEHBIIICHUSI ¥ YBETUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT oObema, TemrepaTypsl. llepemaua naBneHus
TBEPABIMU TEJaMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmaruueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiayOwHBl. ['mapocratnueckuit
napajokc. Coobuaromuecs cocyibl. ['uapaBnnueckue MEXaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3yIIHON 00osioukn 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOro
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

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

Jemoncmpayuu.
3aBUCUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[Iepenaua naBiieHUs )KUAKOCTBIO U Ta30M.
Coobmatomuecst Cocyabl.
['mppasnuueckui npecc.
[IposiBneHue necTBU aTMOC(HEPHOTO JaBICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIEH CUJIBI OT 00bEMa MOrPYyKEHHOM YacTu Tena
Y TIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKUBAOUIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.
VYcnoBue 1aBaHus TeN: IUIABaHUE WM MIOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIECHHUS TUIOTHOCTEN TEJIA U KUJKOCTH.
Jlabopamopnuie pabomul u onvimol.
1. HMccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa OTpYyKEHHOH B
KUJKOCTh YaCTH TEJA.
2. OmpeneneHue  BBITAJKUBAIOIICW  CHUJbI, JCWUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B JKUAKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAIOUIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKMJIKOCTH, OT MaccChl TeJa.
4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTHh BBITAJKUBAIOIIEH  CHIIBI,
JEHCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA NOTPYKEHHOM B )KUJIKOCTh
YaCTHU TeJA ¥ OT IUNIOTHOCTHU KUJIKOCTH.
5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
onpeesieHne €€ rpy30M0AbEMHOCTH.
PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBmiio
paBHOBecus pbiuara. [I[pumeHenue npaBuiia paBHOBECHS phiuara K 0J10Ky. «30J10Toe
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npaBuio» Mexanuku. Koadduiment nonesnoro aeiicteus (panee — KI1J[) mpocTeix
MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W INOTEHUHAIbHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM YHEPTUH B APYrOo. 3aKOH COXPaHEHUs
DHEPrMU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumMepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenue paOOThI CUIIbI TPEHUS PU PABHOMEPHOM JABUKEHUH TEJIA 110

TOPU30HTAIIBHOW IMOBEPXHOCTH.
2. HccnenoBaHue yca0oBUN PAaBHOBECHS phlUara.
3. Wsmepenue KII/] HaKIOHHOM TJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUHU.
8 KIIACC

TemioBble ABJICHUSA.

OCHOBHBIC TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJd. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mopaenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdpubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUU MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaumnBaHNe U KallWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHnue U CKaTHeE.

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEW SHEPIruu:
TeIIonepeaaya u CoBepiieHue padotsl. Buabl Ternonepeaaun: TeIONPOBOIHOCTD,
KOHBEKIIHUS, U3JIyYCHHE.

KonuyectBo TemnoTel. YenabHas TEMJIOEMKOCTh BEIIECTBA. TeMIo00MEH U
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanne u kouzaeHcarus. Mcnapenwe. Kunenume. YnmenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHHS OT aTrMoc(hepHOTo
JABJICHMUSL.

BrnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TemmoBeix aurareneir KIIJ[ TermoBoro pBurarerns.
TeruoBble IBUTaTENIN U 3alIUTa OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaOmonenune OpOyHOBCKOTO JIBHYKEHHS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue sBieHU cMauyuBaHUS U KaUJUISIPHBIX SIBIICHU.
Habntonenue TeniaioBoro paciuimpeHus Ted.

N3MeHnenune naBieHus ra3za Nnpu U3MEHEHUU 00bEMA U HArpeBaHUU WIIU
OXJIAXKICHUH.

[IpaBuna usMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayn.

OxutaxkaeHue npyu CoBepUIEHUU paOOThI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CHUJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmonenne kurenus.

Habmnronenue nocTostHCTBa TeMIIepaTypbl IIPH TIJIaBIECHUH.
Mojienu TeII0BBIX ABUTATEIICH.

Jlabopamopnule pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYKEHUIO ICUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl MO0 HAOMIOJAEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OnpeneneHue qaBICHHS BO3IyXa B Oa/IOHE MITTPHUIIA.

OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh [IaBJICHUSI BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPruM Tejla B pe3yibTaTe
TertonepeaaYr U paboThl BHEITHUX CHJI.

HccnenoBanue sIBIEHUS TEIIOOOMEHA IMPH CMEIIUBAHUU XOJIOJHOW U
ropsiueu BOJIBI.

Onpenenenve  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IpHU
TEIJI000MEHE C HAarPEThIM METAUIMYECKUM LIHJIUHIPOM.

Onpenenenue yaeabHON TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBRHOW BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEIIOTHI MIaBICHUS JbA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tel. J[Ba poaa dIEeKTpUUECKUX 3apsioB. BzaumopeicTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aWMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPsAJI0B U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpssk€HHOCTh 3iekTpudeckoro mnoiist. IlpuHuum
CYNEPIIO3UIINH YJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
IS ydactka nend. [locnenoBarensHoe u napaaieabHOe COEAMHEHUE POBOIHUKOB.

PaGota u MomHOCT, 3yekTpuueckoro Toka. 3akoH J[xoymns—JleHma.
DNEeKTpUYECKUEe 1ENu U MOTpeOUTenu 3eKTpuIecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

[ToctostnabIe MaruuThl. B3anmoaencTBre MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. MaruutHoe mosie 3eMJIM UM €ro 3HauYeHWe Uil Ku3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE 1MoJie NEKTPUUYECKOro Toka. [IpuMeHenne 31eKTpoMarHuToB
B TEXHUKE. J[€IICTBHE MAarHUTHOIO TOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOBUIaTEIb
MOCTOSAHHOTO TOKa. Mcnonb30BaHHWE DJEKTPOJBUTaTENCd B  TEXHHYECKHX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

OnbiTel @apanes. SABneHne 3neKTpoMarHuTHOW UHAyKIuU. [TpaBuno Jlenna.
DIIEKTPOTreHEepaTop. Crnioco0b1 MOJTyYEHHUS ANEKTPUUYECKOM SHEPIUHu.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJEeKTpU3alus Tel.
JIBa poJia 3JIEKTPUUYECKUX 3apsA0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U ICUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHIAYKIIHS.
3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPSJIOB.
[IpoBOIHUKY U JUBIEKTPUKH.
MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.
McTOYHNKY TOCTOSTHHOTO TOKA.
JIeHCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUMN TOK B KUJKOCTH.
. ['a30BbIl pazps.
. I3MepeHune cuiibl TOKa aMIePMETPOM.
. I3MepeHue 3JIeKTpUUEeCKOro HaAPSXKEHUsI BOJIBTMETPOM.
. Peocrar u mara3uH cONpOTUBIICHUN.
. BzaumoiericTBHE TOCTOSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOKXHOCTH Pa3I€JICHUS ITOJFOCOB MarHuTa.
. MoaenupoBaHre MAarHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIiT Dpcrena.

MarauTHoe noJjie Toka. DJICKTPOMArHuT.

JlercTBME MarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMArHUTHOW WHIYKIIUH.

Onbitel Dapapes.

3aBUCUMOCTh HAIpPaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DIIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

o U AW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOJMIONCHHWIO DJICKTPU3AIMK  Tel WHAYKIMEeH W TIpH
CONPUKOCHOBEHUH.

UccnegoBanne neMCTBUS DIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
JTADJICKTPUKH.

Co6opka u mpoBepka pabOTHI AIEKTPUICCKON LT TTOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenue u peryaupoBaHue HAMPsHKEHUSI.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKA, HUIYIIETO Ye€pe3 pe3ucTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HATIPSLKEHUS Ha PE3UCTOPE.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHUCHUMOCThH 3JIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAAX TONEPEYHOTO
CEUYEeHUs U MaTepuaa.

[IpoBepka mnpaBuia CIOXKEHUS HANPSXKEHUN MOpHU MOCIEAOBATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia [Jid CUJIbI TOKAa MPU MAPAIUICIbHOM COECIVMHEHUH
PE3UCTOPOB.

Onpenenenue padOThI AJIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIMHOCTH  3JEKTPUYECKOTO TOKa, BBIJICISIEMONM Ha
pe3ucTopeE.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 JaMIOYKy, OT
HaIpsHKEHNS Ha HEH.

Onpenenenne KII/] HarpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOJICHCTBHS IOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO IO TOCTOSIHHBIX MArHUTOB MPH UX 00bETMHECHUN
U pa3JieJICHUH.

Uccnenosanue neicTBUs 3JIEKTPUUIECKOIO TOKA HA MAarHUTHYIO CTPETIKY.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBHS
KaTyIIKA C TOKOM U MarHuTa OT CUJIbl TOKA U HaIlpaBJICHUS TOKA B KaTYIIIKE.
N3yyenue neiicTBUs MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.



19. KoHcTpyupoBanue u n3y4eHue padoThl JJIEKTPOIBUTATENS.

20. U3mepenue KII/] anekTpoaBUTraTeIbHON YCTAaHOBKH.

21. OnbITBl TIO  HUCCJIEAOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOW WHYKIMU:
VCCIIEIOBAHUE W3MCHEHWW 3HAYEHHS W HAMNPABICHUS HWHIYKIIMOHHOIO

TOKaA.
9 KUIIACC

MexaHn4yeckue siBJCHUSA.

Mexannueckoe JABWKeHHE. MarepuanbHas Todka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBUKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrxeHue. HepaBHOMEpHOE NpsiIMONMHENHOE JIBHKEHUE. CpelHsIsl 1 MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMosiHENHHOe aBikeHue. CBoOonHOe
nageHue. OnbiThl ["anumes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTU. [lepmon u vacrtora oOpaieHus.
JIuHeitHas u yrioBast CKOpocTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[Iepssii 3ax0H Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HproTona.
[IpuHUKND cynepno3unuu CUl.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
najenus. J[Buxenue mianetr Bokpyr Connuna. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue matepuanbHON TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPETUIEHHON OChIO BpallleHusl. MoMeHT cuibl. LIeHTp TsikecTH.

Nmnynec tenma. M3menenne mmnyisbea. MnynbCe cwiibl. 3aKOH COXpPaHEHMS
VMMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanuueckass paboTa W MOUIHOCTh. PaboTa Cui TSKECTH, YNPYTrOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHIManbHas SHEPrus Tea, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEpPIrus cxaTol npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JABUKEHUS TEJIa OTHOCUTENBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME MyTeld M TPAeKTOPHM IBMKEHUS OJHOTO M TOrO € Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3MepeHne ckopoCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBHXKECHUSL.
4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOIO IBUXKEHUSL.
HaGnronenue aBuKeHUS Tella 10 OKPYKHOCTH.



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

Habntoienne MexaHn4eckux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCUTEIILHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS Tea OT MACChI TE€JIa U ACUCTBYIOIICH HA HEro
CHJIBI.

Ha6utoienue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

N3MeHeHue Beca Tena Mpu yCKOPEHHOM JBUKEHUH.

[Iepenaya uMmyJsibca py B3aUMOJEHUCTBUHU TEIL.

[IpeoOpazoBaHus SJHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Halnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHre MEXaHUYECKOW SHEPTUU MTPU CBOOOTHOM Ia/IEHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IIPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHue Tpakra Il pa3roHa W JaJbHEWIIEr0 pPaBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEIIEKKHU.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
HIapyKa 10 HaKJIOHHOW IUIOCKOCTH.

Onpenenenne yCKOPEHHsSI Tejla TMPU PABHOYCKOPEHHOM JBHWKEHUU TIO
HaKJIOHHOM IJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IMYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIM TPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HA4YaJdbHON CKOPOCTH IYyTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre KodhPUIIMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenue padOThI CUIIbI TPEHUS PYU PABHOMEPHOM JBUKEHUU TeEJIa MO
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenve paboOTHl CUJIBI  YNIPYTOCTH TMPU  MOABEME Tpy3a C
WCII0JIb30BaHUEM HETIOIBYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS SHEPTHUMU.

MexaHuuyeckue Ko1e0aHus ¥ BOJIHDI.



Koneb6arenbnoe nukenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/I,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKuil U NMpyKUHHBIA MasTHUKU. [IpeBpanienue
SHEPruu MpH KoJaeOaTeIbHOM JABUKECHUM.

3aryxawonme  kojeOaHus.  BblHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckre BoJHBIL. CBoiicTBa MeXaHWYECKHWX BOJIH. [IpomonbHbie U
MONEepeYHble  BOJHBIL. J[TMHA BOJHBI H CKOPOCTh €€ pacnpoCTpaHEHHUS.
MexaHn4yecKkre BOJIHbI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKkoCTh 3ByKa W BbicOTa TOHa. OTpaxkeHue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue kosieOaHMil TeNn MOJ JCHCTBUEM CHJIBI TSHXKECTH W CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
Pacnpoctpanenne npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).
Habmronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30OHAHC.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue 4dYacTOThl M TEepHoJa KoieOaHMd MaTeMaTU4eCKOro
MasITHUKA.

2. OnpezeneHue 4aCTOTHI U MEpUOJIa KOJICOAHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTHU Teproja KojaeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHnue 3aBUCUMOCTH TEeproa KOIeOaHU MPYyKUHHOTO MasTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH IMEpHUOJia KOJeOaHWUW TI'py3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh TIEpHOJa  KoJieOaHUI
IIPYKUHHOT'O MAsITHUKA OT MACChI Ipy3a U )KECTKOCTU IPYKUHBI.

7. W3MmepeHue ycKopeHuUs: CBOOOIHOTO TaIeHUS.

JJIEeKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHbIe  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHeIX BOJH. [llkama snektpomarHuTHbIX BONH. Mcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMAarHUTHBHIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamopnuie pabomul u onvimol.
1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO
TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas MOJEJb CBeETAa. HUctounnkn CBeTa. [IpssmonnHeHoe
pacnpoctpaneHue ceera. 3atMenust Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [lomHoe BHYTpeHHEe
OTpakeHUE cBeTa. lchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTUYECKUX CBETOBOAAX.

JInnza. Xop myuent B tuH3e. OnTudeckas cucrema ¢oToarnapara, MUKpOCKOIa
u Tesneckorna. a3 kak ontuyeckas cucrema. bu3opyKocTh U 1adbHO30PKOCTD.

Paznoxxenue Oenoro cBera B crektp. OnbiTel Hbilotona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssmMomnrHETHOE pacpOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tonydenue nzo0pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cpera.

Onruyueckuii CBETOBOI.

Xox mydeid B coOuparonieit JinHs3e.

XoJ 1y4yel B pacCEenBAIOIIEH JINH3E.

[Tonyuyenue n300pakeHN ¢ TOMOILBIO JINH3.

[Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTA.

10. Moens riasa.

11. PaznoxxeHue 6enoro cBera B CEeKTp.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yIJIa OTPAKEHHUSI CBETOBOIO Jiyda OT yria
NaJCHUs.

2. W3yueHue xapakTepHUCTUK U300paKeHUS TIPEAMETA B IJIOCKOM 3epKalie.
UccnenoBanne 3aBUCUMOCTH yTiia MIPEJIOMIICHHSI CBETOBOIO Jiyda OT yria
NaJICHUs Ha TPAHUIIE «BO3IyX—CTEKIION.

4. Tlomydenue nu3o0paxeHUI ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenre POKyCHOTO PacCTOSHUSI M ONTHYECKON CUJIBI COOUparoIieit
JIUH3BI.

W N ok

6. OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.
7. OnbITBI IO BOCTPHUSITHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUM uYepe3
I[BETOBbIC (DUIIBTPHI.



KBanToBbI€ siBJICHMS.

Omneitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u noraounieHue cBera aroMoM. KBanTel. JInHeWyaTbie CIEKTPHI.

PannoaktuBHOCTh. Alnbda, Oeta- U ramma-uznydeHus. CTpOeHHE aTOMHOTO
saapa. Hyknonnas wmogxens aromHoro sngpa. HM3zoromsl.  PamnoakThBHBIE
npeBpaueHus. [lepron monypacmana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsiAOBOIO M MAacCOBOTO YHCEIL.
DHeprusi CBs3W aTOMHBIX siaep. CBsi3b Macchl W JHEpruu. Peakuum cuHTe3a U
nenenus saaep. Ucrounuku sneprun CosHIla U 3BE3I.

SnepHas sHepretuka. JleMCTBUS DPAgMOAKTUBHBIX W3JyYEHUW HA JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHoekTpbl U3JIy4eHUS U MOTJIONICHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CmekTp Boaopoa.

4. HaGmonenue TpekoB B kamepe Buibcona.

5. PabGota cuéTunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Peructpanus u3nydeHus: IPUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGmroneHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccrnenoBanune TPEKOB: M3MEPEHHE SHEPTHM YACTUIBI 110 TOPMO3HOMY

nyTH (1o gpororpadusam).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIBLHO-00001IAOIN A MOTYJIb.

[ToBTOpHTENHEHO-00001IAIOIINI MOTYJIb MPEAHA3HAYEH IS CUCTeMaTH3allun
1 0000IIEHUS TPEIMETHOTO COJIEPKAHUS U OTBITA IESITEIHLHOCTH, MPUOOPETEHHOTO
IpU KM3YUYEHUH BCETO Kypca (DU3UKH, a TaKXKe JJIsl MOJATOTOBKA K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHY MO (U3HKEe Jisi O00ydJarolmuXcs, BRIOPABIIUX ATOT
y4eOHBII mpeaMerT.

[Ipy n3ydyeHUM JAHHOTO MOXYJSL PEaJU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
NEATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METAMpeJMETHBIX  IUIAHUPYEMBIX  pE3yJabTaTOB  OOydeHus, (HopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SIBIICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHSATH (pU3myeckue
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIC 3HAHMs, penaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHEBIC.

[IprHUMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yercs
32 C4y€T TOro, 4YTO OOy4YaroIIMecs BBIMOIHSIIOT 3aJaHusd, B KOTOPHIX UM
npeaiaraeTcs:



HA OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaThb M HAYyYHO OOBACHSITH
dbu3ryuecKue SBJICHUS B OKPY’KAIOIIEH MPUPO/IEe U TOBCEAHEBHOM JKU3HU;

UCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SBICHUN, B TOM
Yyucye AJisl IPOBEPKU TUIOTE3 U MOTYUECHHS] TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAanOOJIee BaXKHBIX JIOCTHKCHUI COBPEMEHHBIX
TE€XHOJIOTU, HAPUMEP, MTPAKTUYECKOTO UCHOJIb30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPruu Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIuu.

Kaxngas w3 Tem JaHHOTO MOAYJS BKIIOYAET SKCIEPUMEHTATBHOE
uccienoBanne 0000mIaroero xapakrepa. Moayib 3aBeplIiacTcsi MPOBEICHUEM
JMAarHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIero 00pa3oBaHusl.



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

N3ydenune ¢u3uKu HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

pe3yiabTaTOB.

B pesynbTare uzyueHus Gu3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTNE JTUIHOCTHBIE PE3yJIbTATHI B

YacTu:

1) MaTpMoOTHYE€CKOr0 BOCIIMTAHUSA:

* - [IPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bu3HYECKON HayKH;

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

e 2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B O0CYKJIEHUH OOIIECTBEHHO 3HAUUMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUYECKUX MPHUHIIUIIOB B JIESITEIbHOCTH
YUEHOTO;

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

e - BOCHPHUATHE 3CTETHMUYECKUX KAYECTB (PU3NYECKON HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

* 4) HIEHHOCTH HAYYHOT'O IMO3HAHUA:

e - OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HHCTPyMEHTa
[I03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYPBI;

e - pa3BUTHE HAy4YHOUM JOOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
NeSITENIbHOCTH;

e 5) (¢opmMupoBaHusi  KYJbTYpPbl 3A0pPOBbSI M  3MOLHMOHAJBLHOIO
0J1aronoJry4ms:

e - OCO3HaHUE LIEHHOCTH Oe30macHoro ooOpas3a JKHW3HM B COBPEMEHHOM

TE€XHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi O€30I1aCHOrO TIOBEJIEHUS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAIIIHUX YCIIOBUSIX;

e - c(popMUPOBAHHOCTH HaBbIKa pedieKkcun, MPU3HAHUE CBOETO MpaBa Ha OIINOKY
Y TaKOTI'0 € MpaBa y Apyroro 4ejJoBeKa;

e 6) TPYAOBOr0 BOCIIUTAHUSA:

e - AaKTUBHOE Yy4yacTHM€ B pEHICHUH NPAKTUYECKUX 3a1ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTUYECKOH U
COLIMAJIbHOM HAIIPaBJIEHHOCTH, TPEOYIOIINX B TOM YHCIIE U PU3NYECKUX 3HAHUM;



e - HHTEPEC K MPAKTUYECKOMY U3YyUECHHIO TTpodeccHii, CBsI3aHHbBIX ¢ (PU3UKON;

e 7) 3K0JIOTHYECKOr0 BOCIIUTAHUS:

e - OpUCHTAIUSl HAa NMPUMEHEHHE (PU3MUECKUX 3HAHUU JUIsl PEIICHUs 3aaad B
o0JlacTh OKpY’Karolel Cpeabl, TUIAHUPOBAaHUS IOCTYNKOB U OLEHKA UX
BO3MOYKHBIX ITOCJIEICTBUU JIJIL OKPYKAIOLIEN CPEBI;

e - OCO3HaHHWE TJI00aJHLHOTO XapaKTepa JKOJOTMYECKHX MpoOieM U MyTel ux

peneHus;

e 8) ajanTauuum K M3MEHSIOWIUMCH YCJOBHAM COLMAIbHON W NPHPOAHOH
cpeasl:

e - MOTPeOHOCTh BO B3aWMOJACWCTBUM IPU BBINIOJHEHUU HCCIECIOBAaHUN U
IPOEKTOB (HU3MUECKON HAIpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAaHUSAM
ApYTHuX,

* - TIOBBIICHWE YPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
NEATEIIbHOCTD;

e - MOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie (HOPMYITUPOBATH
UJIeH, MIOHATHUS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00J1aCTH
bu3uKy;

e - [UIAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUI;

e - CTpEMJICHUE aHAJM3UPOBATH U BBISIBJISATH B3aUMOCBS3H MPUPOJIBI, 00IIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCIIOJb30BaHUEM (PU3HUECKUX 3HAHUMH;

e - OLEHKAa CBOMX JCHCTBUM C YYETOM BIIMSHUS Ha OKPYKAIOUIYH Cpeny,
BO3MO>KHBIX TJI00ATBHBIX MOCIEICTBUN.

METANPEJMETHBIE PE3YJIBTATBI

B pe3ysnbTare ocBoeHMS IporpaMMBbI TI0 PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyuarwmierocs OyayT cpopMHUpOBaHbI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJISTUBHbBIC
yHUBEpCaIbHbIC yUeOHbIE TICUCTBUSI.

ITo3HaBaTe/bHBIE YHuUBEpPCAJIbHbLIC y‘leﬁﬂble HeﬁCTBHH

Ba3oBble Jjornueckue AeiicTBUA:
e BBIABIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BIEHUN);
e yCTaHaBJIMBATh CYIICCTBCHHBIM MPHU3HAK KJIACCU(DHUKAIIMKM, OCHOBAHUS IS
000011IeHNS U CpaBHEHNS,



BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOIOJCHUSX, OTHOCSIINXCS K (PU3MUYECKUM SIBIICHUSIM;
BBISIBJISITH  TIPUYMHHO-CJICICTBEHHBIE CBSI3M TPU HM3YyYEeHUU (PU3UIECKUX
SBIIGHUW M MPOIIECCOB, J€TaTh BHIBOABI C UCIOIB30BAHUEM JIEAYKTHBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(U3NIECKUX BETUYNH;

CaMOCTOSITENILHO BEIOMPATH CIIOCO0 pelIeHNs yueOHOH PU3NIEeCcKOii 3a1a9n
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pelleHus, BbIOOp Haubosee
HOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarTejLCKHe 1eMCTBUA:

HCIIOJIb30BATh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
IPOBOJUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3HYECKUI 3KCIEPUMEHT, HEOOIBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBAaTh HA NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMAILIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
IPOBENEHHOIO HAOIIOAEHUS, OTIbITA, HCCIIEOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEATNOI0KEHHS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHSTh Pa3TUIHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPH TIOUCKE U
otbope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMH
busnyeckoit 3a1auu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOpPMAIHIO
Pa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CaMOCTOSITENIbHO  BBIOMpATh ONTHUMANbHYIO (opMy TpeACTaBICHUS
uHQOpMaAIIMU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKON U MX KOMOMHAIIUSMH.

KoMMyHUKAaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

B X0J€ OOCYXICHHs y4eOHOrO MaTepuana, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXAa€MON TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHUE 3a/Jaud W MOJAJepKaHUE
OJ1arokenaTeNbHOCTU OOIIEHNUS;

COMOCTAaBJIATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YYaCTHHUKOB
uanora, OOHapy»KMBaTh Pa3IMYUe U CXOACTBO MMO3HIIMIA;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;



nyOIMYHO NPEACTABISATh PE3yIbTAaThl BHIIOJHEHHOIO (PU3UUYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIAYAJIbHON
paboThI pU PELIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIE€UCTBUS
no €€ JOCTHXEHHUIO: paclpeiensiTh poyH, OOCYXIaTh IpPOLECCH U
pe3yabTaThl COBMECTHOM pab0Thl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOACH;
BBINIOJIHATH CBOIO YacTh paOOThI, AOCTUTAasl KAYECTBEHHOI'O PE3yJbTara Mo
CBOEMY HAIPABIICHUIO U KOOPJIMHUPYS CBOU JEHCTBUA C APYTUMH YI€eHAMU
KOMaH/Ibl;

OLICHMBATh KAa4e€CTBO CBOETO BKJIAJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA

CaMOOPI‘aHI/ISaHI/Iﬂi

BBISIBJISITH IIPOOJIEMBI B J)KM3HEHHBIX U Y4YEOHBIX CHUTYyalMsIX, TPEOYIOLINX
JUI pelieHus (U3NYeCKUX 3HaHU;

OpUEHTHUPOBAThCA B  PA3IUYHBIX MOJAXOJAX MPUHATHUS  peUIeHUH
(MHIMBUAYaJIbHOE, NMPUHATHE pEUIEHUS B TPYyIIE, NPUHIATHE PEIICHHM
rpymnmnoi);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pellieHus (pu3nueckoi 3a1auu win
IUTaHa MCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh NIpeijiaraéMble BAPUAHTHI PELICHUH;
JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBbIN HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IIpeJIaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATH NPUYMHBI  JOCTHXKEHHSI  (HEAOCTHMIXKEHHUs) pe3yJbTaToB
NEeSATENbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JACSATEIBHOCTH (B TOM YHCII€ B XOJ BBIIOJIHEHUS
¢u3znyeckoro MCCIEJOBaHMS WJIM [POEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIINXCA CUTYyallMil, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YabTaTa LEIU U YCIOBUAM,;

CTaBUTh ce0s1 HA MECTO JPYroro 4eJ0oBeKa B XOJ€ CIIopa WU IUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPYyroro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY IpHU peIIeHNN (PU3NUECKUX 3a/1ad WIN
B YTBEPXKIACHUIX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO IPYroro.

IMPEAMETHBIE PE3YJIBTATBI



K xonmy oOydenus B 7 Kkjiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJb30BaTh  MOHATHS:  (u3MUeckue UM XUMHYECKHE  SIBJICHMS,
HAOJIIOICHUE, JKCIIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JABWKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaEeKTOpHUs, pPaBHOACHCTBYIOIIAS
cuna, nedopmManus (ympyras, IJIacTUYECKas), HEBECOMOCTb,
COOOMIAIOITUECS COCY/IBI;

paznuuath sBieHus (audQy3us, TEMIOBOE JBUKEHHUE YaCTHI] BEIIECTBa,
paBHOMEPHOE  JBW)KEHHE, HEPAaBHOMEPHOE  JBW)XEHHE, HWHEpLus,
B3aUMOJIEUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHON OCBIO
BpalllEHUs], IIepelaya AaBJICHUS TBEPABIMU TE€IAMHU, KUJIKOCTSIMU U ra3aMu,
aTMOc(pepHOE JaBlIeHHE, IUIABaHHE TeJ, MPEBPALICHUS MEXaHUYECKOU
SHEPruM) MO ONUCAHMUIO UX XapPaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrmo3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUNA B
OKpY’KalollleM MHpe, B TOM 4Hcle (U3ndecKkue SBICHUS B MPUPOJIE:
OPUMEPHI JBMKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B >KMBOM U HEXUBOU
OpUpoAe, ACUCTBUE CHIIbI TPEHUS B MPUPOJAE W TEXHUKE, BIMSHHUE
aTMoc(epHOro JaBJeHHs Ha >KUBOW OpraHH3M, IUIaBaHHUE PBIO, pblYard B
TEJe YeJIOBEeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3aJauy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GU3HUUECKUX SBICHUM;
OMUCHIBATh U3YUYCHHBIE CBOMCTBA T€N U (U3UUECKHUE SIBJICHUS, UCIIONb3YS
(u3nuecKue BeIMUnHbI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMS, Ty Th,
CKOPOCTb, CPEIHSAA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tea,
CWJI1a TPEHUS, AaBiieHue (TBEPIOTO Tea, )KUAKOCTH, ra3a), BRITAJIKUBAIOIAs
Cuila, MexaHudeckass paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUSA MEXaHU3MOB, KHHETHYECKas |
NOTEHIMAIbHASL SHEPIusi), NpPH ONUCAHUU MPABWIBHO TPAKTOBATh
($u3nYeCKUil CMBICI UCTIONIBb3YEMbIX BEJTUYHMH, UX 0003HAYCHUS U €TUHULIbI
bu3NUecKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GuU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeN, (PU3UYECKUE SIBICHUS U MPOIECCHI,
UCIIOb3Ys MpaBUiia CIOXKEHUS CUJl (BAOJb OJHOM HpsiMoil), 3aKoH ['yka,
3akoH Ilackans, 3akoH ApxuMmesa, IpaBuiIo paBHOBecHs pbidara (0J10ka),
«30JI0TO€ TPaBUJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHUYEeCKOU



SHEPruM, NpPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alMCBIBATH €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE CHUTyalUuld NPAaKTUKOOPHUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITh NIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE u3 1-2
JOTMYECKHX IIAaroB ¢ ONOpOM Ha 1—2 M3yueHHBIX CBOWCTBAa (PU3NYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7adyd B |—2 JEHCTBUS, HWCHOJIB3YSd 3aKOHBI U
dopMyIbl, cBsI3bIBatOIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIn3a
YCIJIOBUS 33/1a4 3aIIUCBIBATH KPATKOE yCJIOBHUE, MOJCTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIBI U IPOBOAUTH Pacd€Tbl, HAXOAUTH CIPABOYHBIE
JaHHBbIE, HEOOXOJUMBbIE JJI1 pEUIeHUs 3a/1ay, OLIEHUBATh PEATUCTHUYHOCTh
NOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacmo3HaBaTh MPOOJEMBbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(¢u3nYeCKUX METOAOB, B OIMCAHUM UCCIIEI0BAHUS BbIIEISATH IPOBEPSIEMOE
IPENOoJI0KEHNE (TUIIOTE3Y ), pa3In4aTh U UHTEPIPETUPOBATH OJTYyUEHHBIN
pe3yibTaT, HaXOAWTh OIIMOKA B XOJE OIbITa, JEJaTh BBIBOABI MO €ro
pe3yabpTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKHX SBICHUNA WIH
(¢u3nyecKuX CBOUCTB Tel: (HOPMYIMPOBATH IPOBEPSIEMbIE ITPEATOI0KEHHUS,
coOUpaTh YCTaHOBKY U3 MPEIJI0KEHHOI0 000PY/I0BaHUs, 3alIUChIBATh X0
onbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MPSMBIE U3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAacCChl Tela,
o0béMa, cuiBI M TEMIIEpaTypbl C HUCIOJb30BaHUEM aHAJIOTOBBIX U
U(POBbIX MPUOOPOB, 3aNMUCHIBATh IOKA3aHHUA MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
JpPYrol € HCIOJb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO ABMXKYIIETOCA TEIa OT BPEMEHU IBUKEHUS TEJa, CUIIbI TPEHUS
CKOJIKEHUSI OT Beca Tejla, KadecTBa OOpabOTKM INOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHMS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJl, CHIIbI
YOPYTOCTH OT YUIMHEHHS MPYXKUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BEMA
NOTPYKEHHOM YaCTH Teja U OT IUIOTHOCTHU KXUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT IIyOHHBI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IIaBaHUsl TEJ, YCJIOBUW paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOTO UCCIENOBaHUS, COOUpaThb YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, Clenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHONM 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B BUJE



NPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIC HU3MEpeHHs] (PU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHIIa TPEHHSI CKOJIBKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKHUBAIOUIasl cUja, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KUIAKOCTh  TeNo, KOAD(PUIIMEHT TMOJEe3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIEIys TPEIIOKCHHOW WHCTPYKUMHU: TMPH BBHIMOJTHEHUN
U3MEpPEHUl CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAa4YCHUE NCKOMOU BEJIMYHUHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOJABUKHBIN U HETIOJABUKHBIN 010K, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh MPUHIUMBl JAEWCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOAOIPOBOJAA, TUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 0€30MacHOCTU MPH OOpaIleHHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;

OCYLIECTBJISATH OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CPaBHEHHUS PA3IMYHBIX HCTOYHHUKOB BBIJEISATH
uHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MATEPUAJIbl, PECYPCHI
cetu HurtepHer, BiajgeTb MNpuUEMaMH KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHEe MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpMannu (HU3NIecKOro CoAepKaHus, B TOM
qHClie MyOJINYHO JIeJaTh KpaTKUe COOOICHHS O pe3yIbTaTaX MPOEKTOB WU
y4eOHBIX HCCIEeIOBAaHUM, MIPU 3TOM T'PAaMOTHO HCIIOJIb30BATh M3YyYEHHBIH



MOHSATUMHBIA ammapar Kypca (H3HUKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTALIUEN;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUN pacrpenessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CJICIUTh 3a BBIIIOJHEHHEM IUIaHAa JEHUCTBHM, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATCIbHOCTh  TIPYNIbI,  BBICTPAMBATH
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonny oOydenus B 8 kiiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHI:

MCIIOJIB30BaTh NOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHhIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(dHble Tena, HACHIIIEHHBI M HEHACHIIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOW JBHUIaTellb,
AJIIEMEHTAPHBIN NIEKTPUUYECKUM 3apsifl, JIEKTPUUECKOE I0JIE€, IPOBOIHUKN
U JUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pa3nuyath SIBJICHUS (TEIUIOBOE pacIlUpeHHe U CXkKaTue, TeIsonepeaaya,
TEIUIOBOE PABHOBECHE, CMAUMBAaHHE, KANMJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlusl, IUJIaBJI€HUE, KpUCTauIM3auus (OTBEpAEBAHUE), KHUIIEHUE,
Teronepeaada (TemIonpOBOHOCTS, KOHBEKIIUA, U3IIy4YECHHE),
IIEKTPHU3ALUs TeJl, B3AUMOJEHCTBHE 3apsI0B, JEHCTBHS AJIEKTPUYECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOIECHCTBUE MATrHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHasE MHAYKIIHS)
II0 OIMCAaHMID MX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTb NPOSIBICHHE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM uHclie (U3MyecKkue SBICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSDKEHHWE W KANWULIPHBIE SBICHHUS B IIPUPOJIE,
KpUCTaNIbl B mpupoe, usinydyenue ConHua, 3amep3aHue BOJOEMOB,
Mopckue 6pu3bl, 00pazoBaHUE pOChl, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJu, Apen MoarCcoB, poJib MATHUTHOTO MOJIS 1S )KM3HU Ha 3eMJie,
NOJISIPHOE CHUSIHUE, TIPU OTOM IIEPEBOJMTH IPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (MpHU3HAKU) (U3UYECKUX
SIBJICHUM;

OMUCHIBATh U3yUYECHHbIE CBOMCTBA TeN U (U3UUECKUE SBJICHUS, UCIIONb3YS
(bu3nuecKue BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPTHUsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, YAECNbHAs TEIUIOTA
IUIaBJICHUS, YJIelbHasl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TeIIoTa
CrOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHUCTBUS TEIIOBOM



MAalIMHbl, OTHOCUTENIbHAS BJIAYKHOCTh BO3/1yXa, JJIEKTPUYECKHUN 3apsif, cuila
TOKa, DJJEKTPUYECKOE HANpPSIKEHHUE, COMPOTUBJIECHUE MPOBOIHUKA,
yJIeJIbHOE CONPOTHUBJIEHUE BEIIECTBA, pa00Ta U MOLIHOCTb AJIEKTPUUECKOTO
TOKa), MpU OMNHCAHUU MPABWIBHO TPAKTOBaTh (PU3HUECKHI CMBICIT
UCIIOJIb3YEMBIX BEITMYMH, 0003HAYEHUS U €UHUIIBI (PU3NUYECKUX BETUYHH,
HAXOJUTh (HOPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTUMHU BEJIMYMHAMH, CTPOUTh TpadUKud H3YyUYEHHBIX 3aBUCUMOCTEHN
(bU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETHUYECKONW TEOPUHU
CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UIIMU TMOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa sl yyacTKa IEenu, 3aKOH
Jlxoyns—JIenua, 3akKOH COXpaHEHUs! SJHEPTUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMaTHUECKOE BhIPAXKECHHE;
OOBSACHATh (U3NYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 M3y4eHHBIX CBOMCTBA (PUBMYECKHUX SIBICHH,
bu3nYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemaTth pacuy€THbIE 3aJadyd B 2—3 JEHUCTBUS, HCHOJb3ys 3aKOHBI H
dbopMyIbl, CBs3bIBatONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX ISl pelIeHHWs 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJuMble Al €€ pelleHHs, NPOBOAMTH pacu€Thl W CpPaBHUBATH
MOJIYYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(U3HYECKUX METOAOB, HCIOIb3YS OMNHCAHUE MCCIIEJOBAaHUSA, BBIACIATH
IPOBEPAEMOE NPEAINOIOKEHNE, OLEHUBaTh MPAaBWIBHOCTh MOpAJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BEIBOJBL;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUA WIIU
(bu3HYEeCKUX CBOMCTB Tel (KamWJLUISIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPbI, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusl IMPU M3IYYCHUH OT LBETa H3Iy4arlieidl (MOrJIoNarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUAKOCTU U
wiomaan €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel W B3aUMOJCHCTBUE
AIIEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MAarHUTHBIX TOJIEW IOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBATh



poBepsieMble MPEANONIOKEHHs], COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHMs, OMTUCHIBATH XOJI OIBITA M (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJHSTH MPSIMbIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHHON BIaKHOCTH
BO31yXa, CHUJbl TOKAa, HAMPSKCHHS C WCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpoOB U JAaTUYMKOB (PU3UUYECKHX BEJIUYHMH, CPaBHUBATH PE3YJbTaThl
U3MepeHuil ¢ yu€ToM 3aJaHHOM aOCOIIOTHOM MOTPEUTHOCTH;

MIPOBOJIMTH MCCIIEOBAHNE 3aBUCIMOCTH OJTHOM (DM3MUECKON BETUYHUHEI OT
Ipyrol C  WCHOJB30BAaHUEM TPSAMBIX H3MEpeHUuH  (3aBUCHMOCTH
COTPOTUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOro
CEUEHHUS U YJEJIbHOTO CONMPOTHUBIICHHUS BEILECTBA IPOBOJAHMKA, CHIIbI TOKA,
WAYIIEro d4Yepe3 TMPOBOAHMK, OT HANpsHKCHHWsS Ha  IPOBOJHUKE,
WCCIICJIOBAHUE TIOCJIEIOBATEILHOTO M TapajuIeIbHOTO  COSAMHEHUU
NPOBOJHUKOB): TUIAHWPOBATh WCCIIEJJOBAHUE, COOMpPATh YCTAHOBKY U
BBIMOJIHATh M3MEPEHUs, Cilenysl MPEeAIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUI] U rpaKOB, AeTaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIEOBAHUS;

NPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (HU3NYECKUX BeIWUMH (yIelbHas
TEIUIOEMKOCTh  BEIIECTBAa, COIMPOTHUBICHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh W3MEPEHUs, cOOMpaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYs MPEAJIOKEHHON WHCTPYKIHMHU, U
BBIUMCIISTH 3HAUCHNE BEJIMYMHBI,

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

XapaKkTepu30BaTh MNPUHIUIBl JACWCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPON Ha UX OMHCAHUS (B TOM YHCIIE: CUCTEMa
OTOIUICHHUS TOMOB, TUTPOMETp, MTapoBasi TypOWHA, aMIIEPMETP, BOJILTMET),
CUETYMK DJIEKTPUUYECKOM DHEPTUHU, DIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeNIbHbIE  DJEKTPONPHOOPHl  (IpUMEpBl),  DICKTPHUUECKUE
IPEIOXPaHUTENH, JICKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOWMCTBAX (PM3MYECKUX SBICHUH U HEOOXOAUMBIE
duznyecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M HW3MEPHUTEIbHBIC
npuOOpPHI IO CXEMaM U CXeMAaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETp, JABHUTraTelb BHYTPEHHETO CrOpaHWs,
DIIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMBI JJICKTPUUECKUX IIeTe ¢
MOCTIEIOBATEIBHBIM U MapaylIeIbHBIM COSTMHEHHEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYCHHSI 3JIEMEHTOB AJIEKTPUUIECKUX LICTICH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(POPMALMIO O  [pUMEpax)
NPaKTUYECKOTO HCIONb30BaHUS (U3NYECKUX 3HAHWHA B IOBCEIHEBHON



KU3HU N1l obecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHHUS 3J0POBBS M COOIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYHIECTBIISATh TMOHWCK HWHPoOpManuu (U3MYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HUMEIOIIMXCA 3HAHUN H MyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIJICNISTH HHPOPMALIUIO, KOTOPAs SIBIISIETCS
IPOTUBOPEUYNBON MITH MOXKET OBITH HEJOCTOBEPHOI;

UCTIONB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu UMuTepHer, BnaaeTh mnpuéMaMM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KPATKHUE YCTHBIE COOOIICHHMS,
0000mass uHPOpMAIIMI0O W3 HECKOIBKMX HWCTOYHUKOB (PUBHUYECKOIO
coJiepKaHusl, B TOM YKCJIe ITyOJUIHO MPECTABISATh PE3YIbTaThl MPOSKTHON
WM UCCJIEI0BATENbCKOM ACSITENIBHOCTH, IPY 3TOM IPaMOTHO MCIIOJIb30BaTh
U3YYCHHBIM TOHSATUUHBIM amnmapaT Kypca (QU3HMKH, CONPOBOXAAThH
BBICTYIUIEHUE IIPE3CHTALEH;

IPY  BBITIOJTHEHUN YYEOHBIX TMPOEKTOB W HWCCICAOBAHUN (HU3UICCKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpPyNIe B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 32 BBHITIOJHEHUEM IJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
NEeSATENHHOCTD TPYIIIHI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonIy oOydenus B 9 kjiacce npeMeTHbIC pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOb30BaTh TOHSTHS: CHUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO NBHXXEHUSA, Achopmalus
(ympyrasi, mnjgacThyeckasi), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETpy3KH, HEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HUH(PA3BYK U yJIbTPa3BYK, JIEKTPOMAarHUTHBIC BOIHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JadbHO30PKOCTb,
CHEKTPBI UCITyCKAHUS W TIOTJIONICHMs, anbda, 0eTa- U raMMa-u3IIy4eHHs,
U30TOTIBI, SIZICPHAS] DHEPTETHKA;

paziuuarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
NaJIeHUE TeJl, PABHOMEPHOE JABUKEHUE MO OKPY>KHOCTU, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE BIDKEHUE, KoJieOaTeIbHOE NBIKEHHE (3aTyXarollne U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JABUKEHUE, OTPAKEHUE



3ByKa, NPSIMOJIMHENHOE paclpOCTPAaHEHHUE, OTPAKCHHE U MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3iioKeHHe OeJIoro CBeTa B
CIIEKTP U  CIOXXEHUE CIEKTPAJIbHBIX IIBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOIrO CIIEKTpa
U3JIyYEHUs) 1O ONMHUCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpy>XaroleM Mupe (B TOM YHCIIe (PU3HYECKUE SIBJICHUS B MPUPO/IE:
MPUIUBHI U OTJIUBBI, ABUXKEHUE Tu1aHeT COJIHEUHOU CUCTEMBbI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHITUE 3BYKOB IKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, LBETa TE,
ONTUYECKHUE SBJICHUS] B TPUPOJE, OUOJIOTUUECKOE ICHCTBHUE BUIUMOTO,
yIbTPaUOIETOBOTO U PEHTTC€HOBCKOTO M3JIYyYEHHUH, €CTECTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE JIYy4Yd, DPAJTUOAKTUBHOE H3ITyUCHUE
NPUPOJHBIX MHUHEpAJOB, JIEMCTBUE PAAUOAKTUBHBIX W3IYYEHUW Ha
OpraHu3M 4eJIOBeKa), MPHU STOM IMEpPEBOAUTH TMPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBJICHUIM;

OMHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIB3YS
dbusnueckue BeNWYUHBI (CpelHsAs W MIHOBEHHas CKOPOCTb Teja TpH
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TepeMeIleHHe, MyTh, YIJIOBas
CKOpPOCTh, CHJIa TPEHHS, CHUJIa YNPYrOCTH, CHUJa TKECTH, YCKOpPEHHUE
CBOOOJTHOTO TMAJIEHUs, BEC Teja, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DHEpPTus Tea,
MNOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, MOTEHUUAJIbBHAS SHEPIrUsl CKaTOU
NPYKUHBI, KHHETUYECKAs DHEPTUsI, TIOJIHASI MEXaHUUeCKask SHEPT s, TIEPUO/T
U 4acToTa KojeOaHuM, JjiHa BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, I[0Ka3aTellb MPEJIOMIICHUS] Cpeibl), MpPU ONHCAHUU
MPaBUJIBHO TPAKTOBaTh (U3HMUECKUN CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaueHUA W €JAUHMIIBI (U3MYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMU BEIUYMHAMU,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUINH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUe SBIEHUS U IPOIIECCHI,
UCIIONb3Ys 3aKOH COXPAaHEHHUs 3HEPTrUU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHIUN CYNEPHO3UIIUA CHJI, TPUHIUII OTHOCUTEJIbHOCTH [ 'anmumes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsJJOBOTO U MaCCOBOT'O UKCEI
P SIICPHBIX PEaKIUAX, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €T0 MaTEMaTUYECKOE BBIPAKEHNUE;



OOBSACHATh (U3HYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBIISTH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 2—3 JTOTUYECKUX
[IaroB € ONOpod Ha 2—3 M3y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
($u3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemiaTh pacu€THbIE 3a/1a4d (ONUPAIOITUECS HA CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3Ysl 3aKOHBI U OPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKHUE BEJIMUMHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 3aJ1a4M 3aMHCHIBATh KPATKOE YCIOBUE, BBISABIISTH
HEJIOCTAIOIINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJMMbIE JUISl pEIlIEHUs, MPOBOJUTH pacu€Thl M  OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3HUECKON BEJIMYUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PEUIUTh TP MOMOIIH
(U3HYECKUX METOAOB, HCIIOIb3YS OMNHCAHUE MCCIIEJOBAaHUSA, BBIACIATH
IpOBEPSIEMOE  TPEINOJOKEHUE, OICHUBATh MPABWIBHOCTH IOPAJIKA
IOPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BbIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OIBITOB;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WA
(u3HUEeCKUX CBOMCTB TeN (M3ydyeHHE BTOpPOro 3akoHa HproToOHa, 3akoHa
COXPAaHEHHUS SHEPrUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWH MpPYKUHHOTO
MasiTHUKa OT MAaccChl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYJIbl MaJIBIX KOJIEOaHUH, TPSIMOJIMHEMHOE paclpOCTPAaHEHUE CBETA,
pa3nokeHue Oenoro CBera B CHEKTP, U3YyYEHUE CBOMCTB M300paKe€HUs B
IJIOCKOM 3€pKajie M CBOWMCTB HM300pakeHUs MpeaMera B coOuparoien
JUH3€, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa
000pyI0BaHUsl, OMKUCHIBATH X0/ ONBITA U €r0 Pe3yabTaThl, (HOPMYIUPOBATH
BEIBOJIBL

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
CpelHee 3HAa4YeHHE U3MEpsIeMOM BeIMYMHbI (POKYCHOE paccTOsHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEHUs
(M3MepUTENbHOTO MpUdopa);

NPOBOANTH HCCICAOBAHMWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HadaJbHOW CKOPOCTH, TEepHoja
KOJIeOaHUI MaTeMaTHYeCKOrO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJieHUus U yIJIa MPEJOMJIEHHS OT yria
NaJeHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CaMOCTOSTENIbHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH



bu3nUecKuX BEIMYMH B BUAE TAOJUIl UM TPpaQUKOB, JeJaTh BBHIBOJIBI IO
pe3yibTaTaM UCCIeI0BaHuUs;

NPOBOANTHh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOPOCTh U YCKOPEHHE TeJa PU PaBHOYCKOPEHHOM JABM)KCHUHU, YCKOPEHHE
CBOOOJTHOTO TAaACHMS, >KECTKOCTh TMPYXKUHBI, KOIPOUIUEHT TPEHUS
CKOJIBKEHHS, MEXaHuueckass paboTa M MOIIHOCTh, YacTOTa U TIEPHOJ
KOJIeOAaHUI MaTeMaTH4YeCKOrO0 W TPY)KMHHOTO MAasTHHKOB, ONTHYECKas
cuiga coOuparomied JUH3bL, PaJUOAKTUBHBIN  (GOH): TJIAHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCHEPUMEHTANbHYIO YCTAHOBKY U BBINOJHATH
U3MEpEeHUs], CIeaysl MPEIIOKEHHOW WHCTPYKLMHU, BBIUMCIATH 3HAUCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyJIbTAThI C YUETOM 3aJJaHHOMN
IIOI'PEIIHOCTH U3MEPEHUN;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

pa3ianyaTh OCHOBHBIE NPHU3HAKKM M3YUYEHHBIX (QU3NYECKUX MOJENeH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOYEHUHBIA HCTOUYHHUK
CBeTa, JIy4, TOHKas JTNH3a, JIaHeTapHas MOJENb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUMNBl JACWCTBUA HW3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX oOnucaHus (B TOM YHCIE:
CIHUJIOMETP, NATYMKHU TIOJIOKEHHUsS, PACCTOSHUS WM YCKOPEHHS, pPaKeTa,
9XOJOT, OYKH, TMepHucKkom, ¢oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3MMETp, KaMmepa BumabcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBax (U3NUECKUX SBICHUW W HeoOxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHMUYECKUX IPOIECCOB
OpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/ay, ONTHUYECKHUE CXEMBbl MIJis
IOCTPOEHUS U300paKEHHH B IJIOCKOM 3epKajie U coOuparoiiei JuH3e;
OPUBOAUTH  NpUMEpPhl  (HAXOIUTh  HMH(OpMAIMIO O  IpUMEpax)
MPAaKTHYECKOTO HWCIONIB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU I oOecriedeHus: 0€30MacHOCTU MPH OO0paIEHUH C MPUOOpamMu |
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAaHEHHUS 310POBbs U COOJIOIEHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBIISATh TMOWCK WHPOpManuu (U3MUECKOTO COJEpPKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYs TOMCKOBBINA 3aMpoc, HAaXOAUTh
NyTH OMpeesieHUs] JOCTOBEPHOCTH MOJYYEHHON MH(QOpPMAIIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONIOJTHUTENbHBIX UCTOYHUKOB,;



UCIOJIb30BaTh MPH BBHIMOJIHEHUH Y4€OHBIX 3a/laHuil HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOTO COAEPIKAHUS, CIIPaBOYHbIE MAaTEPUaJIbl, PECYPCHI
cetu HMuTepHer, BnaaeTb NpuUEMaMHM KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYIYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uHGOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO MPEJICTABIATh PE3yIbTaThl MPOESKTHONW HIIM MCCIIEIOBATEIBCKON
NEeSATEeNbHOCTH, TMPU O3TOM TPAMOTHO  HCIOJNb30BaTh  HM3yUYEHHBIN
NOHATUWHBIN ammapar HM3y4yaeMoro pasfena (PU3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM OcoOEHHOCTEH ayAuTOpuUu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoaunuyecTBO 4acoB
Ne HanmeHoBaHMe pa3iesioB U DJIeKTpOHHbIe (LM (ppPOBbIE)
Konrpoiasbusie | IlpakTnyeckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPY:KAKOLIEro MUpa
1.1 ®du3uka - HayKa 0 IpUpoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 du3nyeckre BETHINHE 2 1 https://m.edsoo.ru/UDCTC8RID
EcTecTBeHHOHay4YHBINH METO
1.3 Y A 2 1 https://m.edsoo.ru/ZOL7QLIIS
MMO3HAHUS
Hroro no pazneny 6
Pasnen 2. [lepBoHavaibHbIe CBeAeHUS 0 CTPOCHHH BelleCTBA
2.1 CtpoeHue BemecTa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHUE 1 B3aUMO/ICHCTBUE
2.2 A A 2 1 https://m.edsoo.ru/ZXDKQLXCC
YaCTHI] BEIICCTBA
ArperaTHble COCTOSIHUS
2.3 2 https://m.edso0.ru/ONOVIXY 1K
BEIIESCTBA
Hroro no pazneny 5
Pa3nea 3. /IBu:keHHe U B3auMoO/ieilicTBUE TeJl
3.1 Mexanndeckoe JIBIKCHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepnusi, Mmacca, IIIOTHOCTh https://m.edsoo.ru/GXPU4MTSP
3.3 Cwnna. Buner cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Pa3nes 4. /laBienne TBEPABIX TeJl, :KUAKOCTEN U Ira30B



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. [lepenaua

4.1 JTaBJICHUS TBEPJIBIMU TEJIAMH, 3 https://m.eds00.ru/XO0DW367P2
KHUJKOCTSMHU U Ta3aMH
4.2 JlaBnenue KUuAKOCTH https://m.edsoo0.ru/2MVXZ0KL 4
43 ATtmocdepHoe naBieHNE https://m.edsoo.ru/T7134SXNO
eHCTBHE ocC a3a Ha
4.4 fleit TBITI' AHAROCTH H Ta5a 1 7 3 https://m.edso0.ru/NFE60OY 8NK
MOTPyXEHHOE B HUX TEJIO
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTDH. JHeprus
5.1 Pabora 1 MoIHOCTH 3 1 https://m.edsoo.ru/75LMREDY 1
5.2 [IpocTeie MexaHU3MBbI 1 https://m.eds00.ru/504NQXKX9
53 MexaHuyeckas SJHeprus 4 1 https://m.edsoo.ru/G30454EMT
Hroro no pazngeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 12

I10 ITIPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

Ne HaumenoBaHue pa3jie/ioB

KoanuyecTBO 4acos

DJIeKTpOHHbIe (HH(ppOBbIE)

Kontpoasnbie | IlpakTuueckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC PeCypPChI
padoTsbI padoThI
Pa3nen 1. TerioBble siBieHUs
CtpoeHue u CBOMCTBA
1.1 7 https://m.edsoo.ru/R8QZNCIPM
BEIIeCTBa
1.2 TemnoBbie Mpo1ecCh 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckne u MATHUTHBIE SIBJICHUS
DneKTpUYecKue 3apsbl.
2.1 3apsKEHHBIE TENIA U UX 7 1 https://m.edsoo.ru/R4QORCTQ4
B3aUMOJICCTBHE
[TocTostHHBIM
2.2 . 20 2 7 https://m.edsoo.ru/PBQBOWS2B
ANEKTPUYECKUN TOK
2.3 MarnuTHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
DneKTpoMarHuTHas
2.4 4 https://m.edsoo0.ru/7QOD8EL15
UHIYKIHS
Hroro o pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoanuyecTBO 4acos

Ne HaumenoBaHue pa3jie/ioB

DJIeKTpOHHbIe (HH(ppOBbIE)

Kontpoasnbie | IlpakTuueckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC PeCypPChI
padoTsbI padoThI
Pa3znea 1. Mexannueckue siBJeHUSA
Mexannueckoe IBUKEHHUE
1.1 g 10 1 https://m.eds00.ru/CEOGHRGTL
U CIIOCOOBI €0 OIMUCAHUS
1.2 BsaumonelictBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXpaHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3zgen 2. Mexann4deckue KoJ1e0aHUA U BOJHEBI
2.1 MexaHudeckue KojieOanus 7 3 https://m.edsoo.ru/S5VIGSAI3
MexaHn4ecKHe BOJIHEL.
2.2 8 1 3 https://m.edsoo.ru/DHIJG8A50
3ByK https://m.edsoo.rw/DHLGS/
Hroro no pazneny 15
Pa3nes 3. Dj1IeKTPOMATrHUTHOE T0JI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
OIIEKTPOMAarHuTHOE MOJIE U
3.1 P 6 2 https://m.eds0o.ru/DT98B8EY0
3JIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE IBJIEHUSA
3ako acIpocTpaHe
4.1 Hbl pacpocTpanciis 6 2 https://m.edsoo.ru/HBN3NMK2M
cBeTa
JIMH3EI 1 ONTHYECKHE
4.2 6 3 https://m.eds00.ru/20WNYKRX1
npudOpbI



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1

Pasnoxxenue Oenoro csera

43 3 2 https://m.edsoo.ru/2Z5AHODTO
B CIIEKTP
Hroro no pazneny 15
Paznen S. KBaHToBbI€ sIBJIeHUSA
Hcnyckanue u
5.1 MOTJIOLEHUE CBETA 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CrpoeHue aTOMHOTrO siipa 1 https://m.edsoo.rt/U3WX2R61B
53 S nepHbie peakuuun 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Paznen 6. [loBTOopuTe1bHO-0000111aI0IHI MOTYJT
[ToBTOpeHue u 060061IIeHNE
6.1 CoJIepKaHus Kypca 9 2 https:/m.edsoo.rw/JKQXVIEBE
¢u3uku 3a 7-9 knace
Hroro no pazneny 9
OBUIEE KOJIMYECTBO
i 102 27

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Koan4gecTBO yacoB
Ne Hara DJIeKTpOHHbIe U poBbIE
Tema ypoka Kontposabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbl

®usuka — HayKa O PUPOJIE.

1 SIBrieHust IpupoAbL. 1 https://m.edso0.ru/35YPBIWSK
dusndeckue sSBICHUS
MexaHu4deckue, TeIIOBEIE,

2 3JIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/I16U5S3L6H
CBETOBBIE, 3BYKOBBIC SIBJICHUS

3 PH3HHCCKAC BETHIHIbL H HX 1 https://m.edsoo.ruw/6ZYFTFPA7
U3MepeHue
Ypoxk-uccnenoBanue
"NU3Mepenne TeMiepatypbl

4 MIPY TTIOMOITH KUJKOCTHOTO 1 1 https://m.edso0.rut/VQGCNEIMP
TEPMOMETPA U TaTUUKA
TeMIEpPaTyphl"
Kak ¢usuka u apyrue
€CTECTBEHHbIC HAYKU U3YUYalOT
MpUpPOY.

5 EcrecTBeHHOHAYUHBIN METOJ 1 https://m.edsoo.ru/3LPP2HPX?2
no3HaHus. Onrucanue
(bu3NYeCcKUX SBICHHUH C
TOMOIIBIO MOJIEIIeH

6 YpoK-HeCIesI0BaHHE 1 1 https://m.edsoo.ru/9YLZITEMU

"[IpoBepka runoTE3HbI:



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JaJIbHOCTH I10JIETA [IapHUKa,
IYIEHHOTO TOPU30HTAJIBHO,
TeM OOJIbIIIEe, YeM OOJIBIIIE
BBICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,

7 JIOKA3bIBAIOIIUE TUCKPETHOE https://m.edsoo.ru/F5SPU40LYR
CTPOEHHUE BEIIECTBA

8 JIBM>KEHHE YaCTHII BEIlleCTBa https://m.edsoo.rw/HQ31SN1F3
VYpoxk-uccnenoBanue «OnbIThl

9 10 HAOJIIOIEHUIO TEIUIOBOTO https://m.edsoo.ru/FT87UNTLS
pacIIMpEeHUst Ta30B»

10 ATPEraTHBIC COCTOAHHA https://m.edso0.rut/STRDWACXM
BEIIECTBA
B3aumocss3p MexIy
CBOMCTBaMH BEILIECTB B
pa3HbIX arperaTHbIX

11 COCTOSIHUSIX U UX https://m.edsoo.ru/AWMI1DBI48
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BObI
MexaHnndeckoe IBIKCHHE.

12 PaBHOMEepHOE 1 https://m.edsoo.ru/3W6CCIHBI1
HEpaBHOMEPHOE ABMKECHHE

13 Cropocts. EAnHHUE! https://m.edso00.ru/29GPTJAKL
CKOpOCTH
PacyeT myTtu u BpeMeHun

14 https://m.edsoo.ru/PVHMNWAUA
JIBHKCHUS

15 Wueprus. 3akoH HHEPIIUH. https://m.edsoo.ri/KX5510IBX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

BzaumoaericTBre TEI Kak
MPUYUHA U3MEHEHUS
CKOpPOCTH JIBH>KEHUS Tl

IInotHOCTE BemiecTBa. Pacuer

16 Macchl M 00beMa Tela 1Mo ero https://m.eds00.ru/0S71X3DPS
IIOTHOCTH
JlaGoparopHas paboTa

17 «Omnpenenenue MIOTHOCTU https://m.edsoo.ru/OH22PX7CX
TBEPAOTO TEIa»
Pemenue 3agau mo reme

18 https://m.eds00.ru/SODYVYG49
"ITimoTHOCTH BemecTsa"
Cuna xak XxapakTepUCTHKa

19 B3auMoaecTBua Ten. Cuia https://m.edsoo.ru/NV56FY1G2
yrpyroctu. 3akoH ['yka
JlaboparopHast paboTa
«3y4eHue 3aBUCUMOCTH

20 pactspkenus (aedopmariim) https://m.edsoo.ru/PXXW6DHXE
MPY>KUHBI OT MPUII0KEHHON
CHJIBI»
SIBnenue Tsarorenus. Cuma

21 https://m.eds00.rt/OCWIXFNQE
TSHKECTH
CBsi3b MEXITy CUIION TAKECTH

22 1 Maccol Tena. Bec rena. https://m.edsoo.ru/8PZHPV1YJ
Pemenue 3anay 1o reme
"Cuna Tsoxectn"
Cuiia TsDKeCTH Ha APYTuX

23 rraHeTax. Ouzndeckue https://m.edsoo.ru/IM2DOKYLI

XapPaKTCPUCTHUKU IIJIAHET



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cuit. lunamomeTp

https:/m.edsoo.rw/IT1ZGKCKH

25 Bec Tena. HeBecomocTh https://m.edsoo.ru/UAO0ISQ8RE
Clio’)keHue AByX CHII,

26 HaHpanHeHHHX HOUOHHOH https://m.edsoo.ru/L6SNUZVZS8
npsiMmoid. PaBHOIEHiCTBYOIIIAS
cui

27 Peenne faﬂaq 110 Teme https://m.edsoo.ru/MKPXDZNX5
"PaBHOElcTBYIOIIAS CHIT"
TpeHue CKOJIbKEHUS U TPEHUE

28 nokosi. Tpenue B npupozae u https://m.edsoo.rt/TA1IEOSMMH
TEXHHKE
JlaGopaTopHas pabota
«/3y4yeHue 3aBUCUMOCTH

29 CHIBT TPCHHA CKOBACHIA OT https://m.edsoo.rw/TAQP4B30A
CHUJIBI JABJICHUS U XapaKTepa
COTPUKACAIOIIIUXCS
MOBEPXHOCTEI
Pemenue 3anayu Ha

30 onpeJieseHue https://m.eds00.ru/5YY23XXSD
PaBHOAECUCTBYIOLIEN CHJIBI
Pemenne 3agau mo Temam:

31 «Bec Tenay, «Ipaguuccioe https://m.edsoo0.rt/T9V639RZF
n3o0paxenue cuimy, «CUIIb,
«PaBHOAEUCTBYIOIIAST CHIDY
KoHnTtponbHas paboTta mo

32 TEMaM: «MexaHquCK()e httDs://m.edsoo.ru/P4R08WE4D

IBIDKEeHHEY, «Macca,
IUIOTHOCTEY, «Bec Tenay,



https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

«I"paduueckoe nzoOpaxeHue
cuy, «Cuibeny

JaBnenune. CriocoObl

33 YMEHBIICHUS U YBEIUUYCHUS https://m.edsoo.ru/25TVMI1FDL
JTaBIICHUS
JlaBienue raza. 3aBUCUMOCTD
34 JIaBIICHUS Ta3a OT 00bEMa, https://m.edsoo.ru/544YMX9WR
TEeMIIepaTypbl
[lepenaua naBieHus
TBEPIBIMH TEJIAMH,
35 https://m.edsoo.ru/CGSPOSNWO
JKUJIKOCTSIMU U Ta3aMU. 3aKOH
ITackans
JlaBlieHHE B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JEUCTBUEM CUJIBI https://m.edsoo.ru/K7T1219UC
TSDKECTH
Pemienue 3anay 1o teme
37 «JlaBneHue B )KUJAKOCTH U https://m.edsoo.ru/UHHC5RB6W
rase. 3akoH ITackamns»
38 CooOrarommecs cocybl https://m.edsoo.ru/7HDBMDHR2
39 I'mapaBnuueckuit mpece https://m.edso00.ru/67X21L.F396
40 MaHOMeTpH\; Hopurresoi https://m.eds00.ru/5G846G718
JKUJIKOCTHBIN HACOC
AtMmocdepa 3emnu. [Ipuannbl
CYILIECTBOBaHUS BO3yIIHON
41 obonouicH Jewu. https://m.eds00.rt/DRQ6ZPWIM

3aBUCHUMOCTB aTMOC(EepHOTO
JaBJICHHUA OT BBICOTBI HaJl
YPOBHEM MOPSI



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M

Bec Bo3nyxa. ATmMochepHoe

42 https://m.edsoo.ru/PYRNEDISY
JIaBIICHUC

43 H3mepenne armocgeproro https://m.edsoo.ru/2183TIPDA4
nasnenus. OneiT Toppuuenm
3aBUCUMOCTH aTMOC(HEPHOTO

44 JaBJIEHHUS OT BBICOTHI HAJT https://m.edsoo.r/YWIFWMZIJ
YPOBHEM MOpsi
bapomeTp-anepoun.

45 ATtmocdepHoe 1aBieHHE HA https://m.edsoo.rt/ WBNXTP7GR
Pa3IUYHBIX BBICOTAX

46 ,l')emeHHe SaNAT IO TeMe https://m.edsoo.r/YWVWL5TAI

AtMocdepHoe napieHue"

JleficTBHE KUIKOCTH U Ta3a Ha

47 IIOTPY>KEHHOE B HUX TEJIO. https://m.edsoo.ru/SMGIFR466
ApxumenoBa cuia
JlaGopaTopHas pabota
«Omnpenenenue

48 BBITAJIKUBAIOIIEH CUJIIBI, https://m.edsoo.ru/7U40IDLK?2
JEUCTBYIOILEH Ha TelO,
MOTPYKEHHOE B )KHJIKOCTh)
JlaGopaTopHas pabora 1o
teme «MccaenoBanue

49 3aBUCUMOCTH Beca Tena B https://m.edsoo.ru/OUOBGKKSW
BOJIe OT 00BbEMA MOTPY>KEHHOM
B JKUJIKOCTb YaCTH TeJIa»

50 IInaBanue ten https://m.edsoo.rt/UMAE9Q10Y

51 JlaGopatopnas pabora https://m.edsoo.ru/BGOVBS63P

"KoHcTpynpoBaHue



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

apeoMeTpa uiu
KOHCTPYHPOBAHUE JIOJKHU U
OIpeJieNicHue €€
rpy30M0abEMHOCTH"

Pemenne 3amad mo Temam:
«IlmaBanue cyos.

52 BosznyxomiaBanue», https://m.edsoo.ru/R7VHLA60Q
«JlaBeHne TBEpIbIX TE,
KUJKOCTEH U Ta30B»
53 Mexanuyeckas pabota https://m.edsoo.ru/1 YIR6J7L5
54 Moutgocts. EHate: https://m.edsoo.ruw/4UUXIHR1X
MOIITHOCTH
VYpoxk-uccnenopanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOU IIPH 1 https://m.edsoo0.ru/GDB065558
o bEMeE 110 JiecTHUIE"
56 Hpoctbie Mexar3Mb. Periar. https://m.edsoo0.ru/8YRUOUGS?2
PaBHOBecue cuit Ha peryare
KonTponbHas pabota mo Teme
«/laBneHue TBEpABIX TEI,
57 KUJKOCTEH U ra30B» / https:/m.edsoo.rt/DWLOWQXQZ
Bceepoccuiickas npoBepoyHast
paborta
PesepBHrlit ypok. Pabota ¢
TEKCTaMHU 110 Teme «JlaBneHue
58 TBEPABIX TEN, )KUAKOCTEU U https://m.edsoo.r/RFCSYBIFS
ra3oB» / Beepoccuiickast
MpoBepoyHas padbora
59 Pbruaru B TexHuKe, OBITY U 0.5 https://m.edsoo.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

npupoje. JlaboparopHas
pabora «MccnenoBanue
yCIIOBHI PAaBHOBECHS pPhIYara

60

Pewenue 3anau mo reme
«Y CII0BHSI paBHOBECHS
ppIaara

https://m.edsoo.ru/6 AXDHFS8N

61

Koadduunent noneznoro
JIEUCTBUS MEXaHU3Ma.
JlaboparopHast paboTa
«3mepenne KIIJI HaknoHHON
IJIOCKOCTH

0.5

https://m.edsoo.ru/4AAYEYZDMW

62

Pemienue 3ama4 mo teme
"Pabota, momuocTs, KIT/T"

https://m.edsoo.rt/VESXBQLVS

63

MexaHudeckas SHEpPTHsl.
Kunetnueckas u
NOTEHIMAIbHAs SHEPTUs

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTUU

https://m.edso0.1ru/46Y227PME

65

YPOK-3KCIIEpUMEHT IO TEME
"DKcrnepuMeHTaIbHOE
ompeieJICHUE N3MEHEHHUS
KHHETHYECKOH 1
MOTEHIIMATBLHON SHEPTUU TTPU
CKaThIBAaHMH TeJa I10
HaKJIOHHOM INTIOCKOCTH"

https:/m.edsoo.1u/SM7E7YTZC

66

KonTponbHas padota no teme
«PaboTa 1 MOILIHOCTb.
DHeprus»

https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepsHslit ypok. Pabota ¢

67 TEKCTaMH 10 TEME 1 https://m.edsoo.ru/MJIPGGSA3
"MexaHu4deckoe aBrKeHue"
PezepHsiit ypok. Pabora c

68 TekcTaMmH 1o Teme "PaboTa. 1 https://m.edsoo.ru/XT2SMNZYM

MomiHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68

12



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

KouunuyecTBo 4acoB

Ne Hara JJIeKTpOHHBbIe HU(POBBIE
Tema ypoka Kontpoabnbie | IlpakTudeckue
n/n Bcero u3ydeHusi | 00pa3oBaTe/IbHBbIC PeCYpPChI
padoTsI padoTsI

OCHOBHBIE MOJOXKEHUS

1 MOJICKYIAPHO-KHHETITCCKON 1 https://m.edsoo.ru/10BIEJ8GQ
TEOPUU U UX OTIBITHBIE
TTOATBEPKICHHS

2 Macca 1 pasmep aTomos i | https:/m.eds00.r/OMINAE3EH
MOJIEKYT
Mogenu TBEPAOTO, KUIAKOTO U

3 ra3o000pa3HOTO COCTOSHUI 1 https://m.edsoo.ru/HVW3WMRAS
BEILIECTBA
OO0BbsacHeHne CBONCTB TBEPAOTO,
YKHUJIKOTO ¥ Ta3000pa3HOTo

4 COCTOSIHHIA BEIIeCTBAa HA OCHOBE 1 https://m.edsoo.rt/DJYTZQHS3
MIOJIOKEHUI MOJIEKYJISIPHO-
KHHETUYECKOH TeOpHU
K

5 PHCTALIHICCKHC H aMOPHbIC 1 https://m.edsoo.ru/8G73PVM40
Tena

6 CMATHBAHNC H KAIIIAPHOCT. 1 https://m.edsoo.ru/7XZHOXTSK
[ToBepxHOCTHOE HATSKEHHE

7 TemnoBoe paclIMPEHHUE U CIKATHE 1 https://m.edsoo.ru/I3N30OKSSL
Temmnepartypa. CBA3b

8 TEMITepaTypPhl CO CKOPOCTHIO 1 https://m.edsoo.1ru/SXSV6F15B
TETJIOBOTO JBMKEHHS YaCTHIL
B .C 0

9 HYTPEHIIA SHEPTHA UHOCO o 1 https://m.edsoo.ru/BBVCI9MH6
W3MEHEHUs] BHYTPEHHEH SHepPTuu

10 Bunas! Terutonepenadu 1 https://m.edsoo.ru/WF4J3070P



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P

11

Ypok-koHbepeHITHS
"[IpakTHueckoe HCIOIb30BaHHE
TETJIOBBIX CBOMCTB BEILECTB U
MaTepHaoB B LIENX
sHeprocOepexeHus"

https://m.edsoo.rt/UU910QFZW

KonnuecTBo TEILIOTEI. Yz[eanaﬂ

12 https://m.edso0.ru/88291DDIZ
TETI0OEMKOCTh
YpaBHEHHE TEIUIOBOTO OataHca.

13 Temnoo0MeH U TerIoBoe https://m.edso00.ru/PS2QUVQIJE
paBHOBECHE
JlabopatopHas paboTa

14 | VlccHEHORAMUE ARICHIA https://m.edsoo.r/FR2N6NSGV
TETI000MEeHA TIPH CMEITHBAHUN
XOJIOJTHOM U Topsyen Bojbl"
Pacuer konuyecTBa TEIUIOTEHI,

|5 | MeODXOWMMOrO A HArpeBaNiA https:/m.edsoo.ru/JSMRA1APW
TeJla ¥ BBIICIAEMOTO UM TIPH
OXJIaXKICHUN
JlaGopatopnas padota

16 "OnpeneneHue yaeabHOu https://m.edsoo.rui/40IT1ZJAH
TEIUIOEMKOCTH BelecTBa"

17 DHEPIHs TOILIHBA. Y ACTbHaS https://m.edsoo0.ru/683AIXYWS
TEIUIOTa CrOpaHMs
IInaBneHue u oTBEpACBaHUE

18 KPUCTAIIIMYECKHX TeN. Y JenbHas https://m.edsoo.ru/JHESA1PJF
TETJIOTA MJIABIICHHS
JlaGopatopnas pabota

19 "OnpeneneHue yaenbHOMI https://m.edsoo.rt/LCOXVHGHD
TEIUIOTHI TUIaBJICHUS Jhaa"

20 Mapoobpasoarine i https://m.eds00.ru/CQG4DQKML

konaeHcanua. Ucnapenue



https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML

Kunenne. Y nenpnas temiora
napooOpa3oBaHus U

21 KOHIECHCAIIUN. 3aBUCUMOCTD https://m.edsoo.rw/Y7HDIM2GZ
TEMIEPATYPhl KUIIEHUS OT
aTMOC(epHOTO TaBICHUS
BnaxHocTs Bo3yxa.

22 JlaGoparopras padota . https://m.edsoo.ru/7KP37W0J1
"OmnpeneneHre OTHOCUTEIHHOU
BJIQYKHOCTHU Bo3ayxa"

23 Petuterne safas Ha onpeziencHie https://m.edsoo.ru/N4XJEXGAL
BJIQXKHOCTH BO31yXa
[IpuHIHITEI paOOTHI TEIJIOBBIX

24 | Apuratenci. llaposas Typbita. https:/m.edsoo.r/6BKWSWYG6
JlBurarenb BHyTPEHHETO
CrOpaHus
KIIJI TermoBoro aBuraTens.

25 TemnmoBble ABUTATEIN U 3aI[UTA https://m.edsoo.ri/UJA3SDRDOH
OKpYyKaroteil cpe/int
3aKOH COXpaHEHUS U

26 TIpEBpaIICHHs] SHEPTHH B https://m.edsoo.ru/B1IKX6RPQ9
TEIUIOBBIX MPOIIeccax
IToaroroBka K KOHTPOJBHOU

27 pabore o reme "Tenonsie https://m.edsoo.ru/9AQS53CC7C
siBiieHHs. VI3MeHEeHne arperaTHbIX
COCTOSTHUH BerecTBa"
KonTponbHas pabota no Teme

28 "TEILIOBLIC ABICHH. I/VI3MeHeHHe https://m.eds00.ru/0X03133KU
arperaTHbIX COCTOSIHUMN
BerecTra"

29 duneirpusaums ex. J1sa pona https://m.edso0.1u/9E8SKDQMD

ANEKTPUIECKHX 3apS/I0B



https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD

Ypok-ucciieloBaHue

30 "DeKTpu3aiys Te HHAYKIUEH 1 1 https://m.edsoo.ri/JALQFK67]
MIpU CONPUKOCHOBEHUN"
B N

31 SAMMOACHCTBHIE SApADRCHIRI https://m.edsoo.ruw/LIJICQZZS9
ten. 3akoH Kymona
DIEKTPUIECKOE TI0JIE.
H

32 AUPACHHOCTE SICKIPITICCIOTo https://m.edsoo0.ru/N79CZGZ1]J
mostst. [IpuHTnn cynepno3unmn
3JIEKTPUUYECKUX MOJIEH
Hocurenu anexrpuueckux

33 3apsAA0B. DIEeMEHTapHBIN 3aps. https://m.edsoo.ru/AFOIKADMV
Crpoenue atoma
[TpoBOHHUKH U TUITEKTPHUKH.

34 3aKOH COXpaHEHUS https://m.edsoo.ri/USJR991PB
AIEKTPUIECKOTO 3apsiia
P

35 emveHne SAAT A TIPHVCHEHHE https://m.edsoo.ru/SXWWOSWIJS5
CBOWCTB AJIEKTPHICCKUX 3apsIJIOB
DNEeKTPUIECKH TOK, YCIOBUS

36 ero cymiectsoBaHusl. CTOUHUKH https://m.edsoo.r/ISIMP3J3M
AIEKTPUIECKOTO TOKa

37 JlefiCTBUS DIEKTPUIECKOTO TOKA https://m.eds00.rt/Q8WUTCKVT
Ypok-uccienoranue "/leiictBue

38 3JIEKTPUYECKOT0 TOJS Ha 1 https://m.edsoo.rw/ZHMKZM4JU
MIPOBOIHUKH U IUIJIEKTPUKHA"
5 .

39 JICKTPICCICHI TOICE META A%, https://m.edso0.r/E4COOQYPF
KHUJIKOCTSX U razax

40 DUICKTpHHCCKas Lelb i 8 https://m.edsoo.rt/ROW7KUDDO
COCTaBHBIC YacTH
Cuna Toxka. JlaGoparopHast

41 pabora "HU3mepenue u 0.5 https://m.edsoo.ru/9LHH7UNJI

peryiIupoBaHue CUiIbl Toka"



https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

DIEKTPHUICCKOE HATIPSHKEHUE.
Bonsr™erp. JlabopaTopHast
pabota "H3mepenne u
peryIupoBaHNEe HATIPSHKCHIS"

0.5

https://m.edsoo0.ru/X7P0JOFGH

43

ConpoTuBiieHHE TPOBOIHHKA.
VY aensHoe CONPOTUBICHUE
BEIIECTBA

https://m.edsoo.rt/ESUOSPC4G

44

JlaGopatopnas pabota
"3aBUCUMOCTb 3JIEKTPUIECKOTO
COTIPOTUBJICHHS MTPOBOIHUKA OT
€ro JUIMHBI, IUTOIIAIH
MOTIEPEYHOTO CEUYEHUSI U
matepuaia"

https://m.edsoo.ru/4JDA8GZNX

45

3aBUCHUMOCTb CWJIBI TOKA OT
HampspkeHust. 3akoH Oma mis
y4yacTka 1enu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaboparopHas paboTa
"UccnenoBanne 3aBUCUMOCTH
CHJIBI TOKa, HIYIIETO Yepes3
PE3UCTOP, OT COMPOTHBIICHUS
pe3ucTopa U HanpsbKeHHs Ha
pesucrope"

https://m.edsoo.ru/X5STHIN3RM

47

IlocnenoBarenbHOE U
MMAPAIIENBHOE COCTUHEHUS
MPOBOJHUKOB

https://m.edso0.ru/HJ99Q3493

48

JlaGopatopHas paboTa
"IIpoBepka mpaBuiia CIOKEHUS
HaIpsDKEHUH npu
MIOCJIEI0BATEILHOM COETMHEHUH
JBYX PE3UCTOPOB"

https://m.eds00.ru/VQ3VYPOTS8

49

JlaGopaTopnas padota

https://m.edsoo.ru/DPAXG8PZJ



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ

"TIpoBepka mpaBmIIa ISl CEITBI
TOKa NPH MapajuieIbHOM
COETMHEHHUH PE3UCTOPOB"

Pemenne 3a1a4 Ha IPUMCHCHHEC

50 3akoHa Oma 1151 pa3IugaHOTO https://m.edsoo.ru/19ZEFKZ74
COCIMHCHHUS MTPOBOJTHUKOB
PaboTa 1 MOIITHOCTB

51 3JIEKTPUIECKOTO TOKA. 3aKOH https://m.edsoo.ru/40AIXYN3H
Hxoynda-Jlenna
JlabopatopHas paboTa

52 "Onpezenenite padote! u https://m.edsoo.ru/VR92VEJHA
MOIIHOCTH 3JICKTPHYECKOTO
TOKa"
DNEKTPUYECKUE LIETTH U

53 MOTPEOHTENH SIICKTPHICCKOI https://m.edsoo.ru/1L3KZ2X1I.M
sHepruu B ObITY. KopoTkoe
3aMBbIKaHUE

54 HOCTOHHH“L 1€ MATHHTBL, 1 https://m.edsoo.ru/KILL.1ZHIKQF
B3aHMOJICHCTBUE

55 YPOK: fieciienopatiie "I/hyquﬁIe https://m.edsoo.ru/1GL7RJQOR
IIOJIEH MOCTOSTHHBIX MarHUTOB
MaruautHoe 110jie. MarHuTHOE

56 noJje 3eMIIN U €r0 3HAaUeHHE I https://m.edsoo.rt/R3IXXIJCRVK
JKU3HU Ha 3emiie
IToaroroBka K KOHTPOJbHOU
pabote o Teme "DeKTpuiyecKue

57 3apsabl. 3apsHKEHHBIE Tella U UX https://m.edsoo.ru/RTA1IB1CS
B3aumMoaencTBus. IlocToSHHBIHM
3JEKTPUYECKHUM TOK"

58 Korrposeras pabora o reme https://m.edsoo.rw/ZISSW4Z7W

"DNEKTPUUECKUE 3aPSIIBI.



https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W

3apsoKeHHBIE Tella U X
B3aumojeucTBus. IlocTosSHHBIM
ANEeKTpUIecKuii ToK" /
Bcepoccuiickas nposepodyHas
pabota

59

PesepBHbrii ypok. Pabora ¢
TeKcTaMu 1o TeMe "IlocTostHHBIN
ANEKTpUIECKUi TOK" /
Bcepoccuiickas npoBepouyHas
pabora

https://m.edsoo.ru/EQRILKPT1U

60

OmnsiT Opcrena. MaruuTHoe mose
3NEKTPUYECKOT0 TOKa
MarHuTHOe 1oj1e KaTyLIKH €
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpumMeHeHnE 2MEKTPOMArHUTOB B
texHuke. JlaboparopHas paboTa
"W3ydeHne aeicTBUA
MarHUTHOTO IOJISl Ha TIPOBOJAHUK
¢ TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DNEeKTpOABUraTeNb IOCTOSITHHOTO
ToKa. Mcnonb3oBanue
3JIEKTPOABUTATEICH B
TEXHUYCCKUX YCTPONCTBAX U HA
Tpancmopre. JlabopaTopHas
pabora "KoHCTpynpoBaHue u
n3yueHune padoThl
3JEKTpoABUTATENS "

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

63

OmnbiTel @apanes. 3aKoH
3JIEKTPOMATHUTHOW WHTYKITHH.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onekrtporeneparop. Cocoos

https://m.edsoo.rt/LMI1C70D7A



https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A

MOJTYYCHHUS ITEKTPUISCKON
SHEPruu. DJIEKTPOCTAHIINH Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPrHU

IToaroroBka K KOHTPOJBHOU

65 pabote 1o Teme "DIeKTpHIecKue 1 https://m.edsoo.ru/GFSOPNCEB
Y MarHUTHBIC SIBICHUS"
KonTponbHas pabota o Teme

66 "DeKTpUUECKUE U MAaTHUTHBIC 1 https://m.edsoo.ru/APBXXTADS
SABIIECHUS"
Pe3eprubIii ypok. Pabora ¢

67 TeKcTaMu 1o TeMe "TermoBble 1 https://m.edsoo.ru/4B8GKYQI1X
sIBICHUS"
PesepBHerii ypok. Pabora ¢

68 TeKCTaMH 1o TeMe "MarauTHeie 1 https://m.edsoo.r/ISHXLLTXX
SIBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME



https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoanuecTBo 4yacoB

Ne Hara JIEKTPOHHBIE N (pOBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | o0pa3oBaTeJbHBIC PeCypChl
padoThI padoThI

MexaHnueckoe JBHKEHUE.

1 8 1 https://m.edsoo.ru/UP3I188VCD
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCUTENBHOCTD 1 https://m.edsoo.rt/UWFLOQ33T
MEXaHUYECKOTO IBUKECHUS
PaBHOMEpHOE NpsAMOJIUHEITHOE

3 1 https://m.edso0.rt/E6SRWOZKO0
JBUYKEHUE
HepaBHomepHoe
MPSIMOJIMHEMHOE IBUKEHHE.

4 P A 1 https://m.edsoo.ru/LL0O43PYTGB
Cpenusis 1 MTHOBEHHAS
CKOPOCTb
[IpssMonuHeHOE

5 PaBHOYCKOPEHHOE JBHKCHUE. 1 https://m.edsoo.rt/SKUYWCHBO
VYckopenue
CKopocCTh IPSIMOJIMHEUHOTO

6 PaBHOYCKOPEHHOT'O IBIDKECHHUA. 1 https://m.edsoo.ru/HXCDF37C8
I'padux ckopocTu
JlaGopaTopHas pabota
"Onpenenenye yCKOpeHus Tena

7 IIPY PABHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1KKINJFOS
JBUKEHUU 110 HAKJIOHHOM
MJI0OCKOCTH"

8 CB00OO0HOE HaJeHME TeI. 1 https://m.edsoo.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

Omnprtel ["anuies

PaBHOMEpHOE ABUKEHUE 110
OKpy>kHOCTH. [lepron u

9 . https://m.edsoo.ru/PVRBIDTTH
gactoTa oOpamieHus. JInHeiHas
Y yTJI0Basi CKOPOCTH

10 HenrpoctpemmrensHoe https://m.eds0o0.ru/OSLFGWEZY
yCKOpeHHue
[Iepssiit 3axk0H HbroTOHA.

11 https://m.edsoo.ru/T4DTURL3K
BexkTtop cumbl
Bropoii 3akon HeroToHa.

12 ropout . H HBIOTOR https://m.edsoo.ru/SA28NGVEV
PaBHOelicTBYIOIIAA crita
T i H .

13 PETHI SAKOM HpIoTOHa https://m.edsoo.r/XPFY G64RM
Cynepno3uuus cui
Pemenne 3aga4y Ha CHEHUE

14 HHICHHE 33/1a% Ha IPHMEHCHH https://m.edsoo.ru/GEM2S4HK9
3ak0oHOB HproTOHA

15 Cuia ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIIQ
P e eme «C

16 CHICHHC 3a/1a% 1O TeMe «ma https://m.edsoo.ru/HMLIAMNI12
YOPYTOCTI
JlabopaTopHas pabota

17 «Omnpenenenne KECTKOCTH https://m.edsoo.ru/T4PAJAFV1
MIPY>KHUHBDY

18 Cuna tpenus https://m.edsoo.ru/B4WPRARI7
Pemenue 3agau mo teme «Cuna

19 HICHHC Sa7at To TeMe (i https://m.edsoo.ru/PJDH2DCIOT
TPEHUS»
JlabopaTopHnas pabota

20 "Onpenenenne ko3P hunrenTa https://m.edsoo.ru/C56RD8K X8
TPEHHUSI CKOJIbKEHHS"

21 Pemenue 3amad mo Teme https://m.edsoo.ru/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

"3akousl Herorona. Cuiia

yrpyroctu. Cumna TpeHus'

22

Cuna TsKeCTU U 3aKOH
BCEMHUPHOT'O TATOTEHUS.
Yckopenue cBOOOIHOTO
TaJCHHUS

https://m.edso0o0.ru/MEETXGF6Q

23

VYpoxk-koHpepeHuus

" JIBM>KEHUE TEJl BOKPYT
I'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema).
lamaktukn"

https://m.edsoo.rt/BLGGQ9259

24

Perrenne 3agau o reme "Cuiia
TSKECTU U 3aKOH BCEMUPHOTO
TArOTeHU"

https://m.eds00.rt/VO2GVEYAT

25

IlepBas kocMHuuecKast CKOPOCTb.
HesecomocTs u nieperpysku

https://m.eds00.1u/563XRG6ED

26

PaBHOBecue MaTepuaIbHON
TOYKH. AOCOTIOTHO TBEPAOE
Teno. PaBHOBecHe TBEPAOTO
TeJla C 3aKPEIUIEHHON OChIO
BpaieHusi. MOMEHT CHUJIBI.
LlenTp TsxecTu

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MarepuaabHON
TOYKH. AOCOTIOTHO TBEPIOE
Teno. PaBHoBecue TBEPAOTO
Tela ¢ 3aKPeIUIEHHON OChIO
BpalleHusi. MOMEHT CHJIBL.
LenTp TsxecTn

https://m.edsoo.ru/GAMQWA4SLS

28

Pemenue 3agad mo teme

https://m.eds00.1ru/0QJSN205C



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C

"MowmeHT cuibl. Llentp
TSKECTH"

IToaroroBka K KOHTPOJIBHOMI
pabore 1o Teme

29 https://m.edsoo0.ru/8D7SUVXS]
"MexaHu4ecKoe JIBMKCHHE.
Bzaumopeiicteue Ten"
KonTponbHas pabota mo Teme

30 "MexaHu4ecKoe JIBUXECHHE. https://m.edso0.ru/JIBOUI2YG
B3aumopeiictue Ten"
Nmmynbc Tena. UMIynbC CUIBL.

31 3AKOH COXPAHCHIS HMITY IEC. https://m.edsoo.ru/7PISBWQD2
VYipyroe u Heynpyroe
B3alMOJICHCTBHE

32 Pemernue saza+ 1o Ter "3axor https://m.edsoo.ru/LQO6EH8F9
COXpPaHEHHUS UMITyJIbCa
Ypok-koHpepeHus

33 "PeakTHBHOE IBIKCHHUE B https://m.edsoo.ru/3UH32H4RL
MPUPOJAE U TEXHUKE"

34 Mexareckas pabora https://m.edsoo.ru/FCOHVOYXP
MOIIIHOCTb

35 Pabora cubI TAOKECTH, CHIEI https://m.edsoo.ru/Y4H20OMDHI
YOPYTOCTH U CUJIBI TPEHUS
JlabGopaTtopHnas pabota
«Omnpenenenne pabOTHI CHITBI

36 TPEHHUS TPU PABHOMEPHOM https://m.edsoo.ru/609HFE1P8
JBUKEHHUHU TeJa T
TOPU30HTAIILHON TOBEPXHOCTHU

37 CBs13b HEPTUU U paOOTHI. https://m.edsoo.ru/ZIFB7LSEF



https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF

[ToTreHumanpHas sHEpIrUst

Kunernueckas OHEPIus.

38 Teopema 0 KUHETHUUYECKOU https://m.edsoo.ru/ WKXTL7NXVR
SHEPTUU
3aK0H COXpaHEHUs YHEPTHUH B

39 https://m.edsoo.rt/FMM2S69EB
MEXaHUKe
JlabopaTtopHnas pabota

40 «M3yueHne 3aKkoHa COXpAHEHUS https://m.edso0.ru/0TVKS8KIXB
SHEPTHI
KomebarensHo€e ABUKEHNE U

41 A https://m.edsoo.ru/3EQ3BHBZ3
€r0 XapaKTEePUCTUKH
3aryxaromue KoneOaHusl.

42 BrinyxaeHHbIe KOeOaHusl. https://m.edsoo.ru/I3ZKD2M12
Pe3onanc
MaremaTnaeckuii 1

43 . https://m.edsoo.ru/O71PZDM1 1
NPY>KUHHBINA MasTHUKH
Ypoxk-uccienoBanue
«3aBHUCUMOCTB IIEpUOIA

44 . proa https://m.edsoo.ru/BACA6R4KS
KOJIEOAHUI OT KECTKOCTH
MPY>KUHBI U MACCHI TPY3a»
IIpeBpalnenue rHepruu Ipu

45 pespait p p https://m.edsoo.ru/RPN7BU655
MEXAHUYECKUX KOIeOaHUIX
JlaGopaTopHas pabota
«OmpeneneHue 4acToThl U

46 beA . https://m.edso0.ru/FV1Y2NUGC
nepuoja Konebanui
MIPYKUHHOTO MasiTHUKa)
JlaGopaTopHasa pabota

47 patop p https://m.eds00.ru/6YGEHWS8DT

«HpOBepKa HC3aBUCHUMOCTH



https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT

repuoa KojiebaHuu rpysa,
MOJIBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexannueckre BOJIHBI.

CBoliCTBa MEXaHHYECKHUX BOJIH.

48 https://m.edsoo.ru/QHBQ3US XV
[IpononpHBIC U TOTIEPEYHBIC
BOJIHBI
VYpoxk-koHpepeHuus
"MexaHU4eCcKue BOJIHEI B

49 . . https://m.edsoo.ru/6PNOHXSJA
TBEpIOM Tene. CelicMuueckue
BOJTHBI"
3Byk. PacipocTpanenue u

50 y pocTp https://m.edsoo.ru/NTZLRXDBS
OTpa)KE€HUE 3BYKa
Ypoxk-uccienoBaHue

51 "HaOaroneHue 3aBUCUMOCTH https://m.edsoo.ru/SRPRGGZVSY
BBICOTHI 3BYKa OT YacTOThI"
I'poMKOCTB 3ByKa 1 BBICOTA

52 . https://m.edsoo.ru/AOY3HSN3G
TOHA. AKyCTUYECKUI PE30HAHC
VYpoxk-koHpepeHuus

53 "V bpTpa3Byk U UHPPA3BYK B https://m.edsoo.ru/AU3Z0S07U
IpUpoJIe U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU

abore 1o TeMe "3aKOHBI

54 p https://m.edsoo.ru/7YAJAVSTM
coxpaHeHusa. MexaHu4yeckue
Koe0aHus U BOJIHB!"
KontponbHas paboTa mo teme

55 "3aKOHBI COXpaHEHUS. https://m.edsoo.ru/ZVD77Z44VH

MexaHn4eckue KojacOaHus 1



https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH

BOJTHBI"

56

DNEKTPOMarHuTHOE IOJIE.
DNEKTPOMarHUTHBIE BOJIHBI

https://m.edsoo.rt/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

58

VYpok-koudpepennus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanme
3JICKTPOMArHUTHBIX BOJIH JJISI
COTOBOM CBSI3U"

https://m.edsoo.ru/7E1J2VY03

59

Ypoxk-uccienoBanue
"N3y4yeHue cBONCTB
3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOMJILHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3amau Ha
Ol'[pe)leJ'ICHI/Ie HaCTOTHhI 1 JJIUHBI
3JIEKTPOMATHUTHOMN BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKkTpoMarHuTHas pupoia
cBeta. CKOpOCTH CBETA.
BosnHOBEIE CBOICTBa CBETA

https://m.edsoo.rt/ZFGOBMGFX

62

HcToyHuku cBeTa.
[IpssMonuHeitHOE
pacrnpocTpaHeHHEe CBETA.
3armenus ConHua u JIyHsl

https://m.edsoo.rt/NLIADWAXN

63

3aKOH OTpa)KeHHsI CBETA.
3epkana. Pemienue 3aga4d Ha
MIPUMEHEHUE 3aKOHa

https://m.edsoo.rt/QONUKCDOB



https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB

OTpaXCHUSA CBECTA

HpeJ'IOMHeHI/Ie cBeTa. 3aKOH

64 https://m.edsoo.ru/NF1PZFEV3
MPEJIOMJICHUS CBETA
[TonHoe BHyTpeHHEE
OTpa)KEHHE CBETA.

65 Hcnonp3oBanue NOJIHOTO https://m.edsoo.ru/FEZ7THV6E2W
BHYTPEHHET0 OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH

66 yTIJla IIPEJIOMIIEHUS CBETOBOIO https://m.edsoo.ru/R80OIT10S
Jy4a OT yrIJia MaJieHus Ha
rpasuue "Bo3yXx-cTekno""
Ypok-koH(pepeHIus
"Hcnonp30BaHre NOJIHOTO

67 BHYTPEHHETO OTPAXKEHHUS: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBsI3p"
JInnazel. OnTrdeckas cuna

68 https://m.edso00.ru/ZV7021.97F
JINH3bI

69 Toctpoente usodpaieHui B https://m.edsoo.ru/MWU2YHLIN
JUH3aX
JlaGoparopHas paboTa

70 "Onpenenenne q)OKyCHOF? https://m.edso0.ru/3XTVNZNIJ
pacCTOSTHUS U ONTHYECKOM
CHUJIBI COOMpArOIICH JTNH3BI"

71 YpoK-KoHGepeHms https://m.edsoo.rt/KKVRKOP3D

"OnruyecKue JINH30BbIE



https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D

nipuOopsr"

72

I'ma3 kak onTuyeckas cucreMa.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

VYpoxk-koudepennus "JledekTs
3peHus. Kak coxpaHuTh
3peHue"

https://m.edsoo.ru/ZKWILQ3CHI

74

Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HeroTOHA.
Cl10’)keHHEe CIIEKTPATbHBIX
uBeToB. Jlucnepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

JlabopaTtopHas pabota "OnbIThI
0 Pa3JIoKEHUIO 0eIoro CBeTa B
CIIEKTp ¥ BOCTIPUSITHIO [IBETA
IPEMETOB IPH UX
HaOJIFOICHUH Yepe3 I[BETOBbIC
¢bunbTpe"

https://m.edsoo.ru/ESISL6TCH

76

VYpok-nipaktukyM "BoaHoBble
CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHus u audpaxmuus”

https://m.edsoo.ru/A1F3HB8Y9

77

OmnsiTel Pesepdopna u
IUIaHeTapHast MOJIENb aToMa

https://m.edsoo.ru/P922QVFIV

78

[Tocrynater bopa. Mozaens
aroma bopa

https://m.edsoo.rui/OBJPHE0G?2

79

Hcnyckanue u norjionieHue
cBeTa aToMmoM. KBaHTEI.
JIuHeityaTbie CIEKTPHI

https://m.edsoo0.ru/M9LRTHPCO

80

YPpOK-IIpaKTUKYM
"HaGmronenue criekTpoB

https://m.edsoo.ru/7NCL.NW296
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HCITyCKaHMS"

81 PagnoakTUBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWILM
CTtpoeHrEe aTOMHOTO SIIpa.
82 0 P P https://m.edsoo.ru/IRVFSKOFK
YKJIOHHAsI MOJIEITb
PannoakTuBHEIC ITpEeBpaIICHUS.
83 " s peBpatll https://m.edsoo.ru/RA796TPSP
30TOIBI UpS.//m.edS00.IWRA/JO LT DL
Pemenne 3amau mo teme:
84 "PagnoaKTHUBHBIE https://m.edsoo.ru/WX2HQP2S6
npeBpaleHus”
85 [Tepuon nonypacnana https://m.edsoo0.ri/WZDJCOER7
VYpoxk-koHpepeHuus
86 "PannoakTUBHBIC U3ITYUYEHUS B https://m.edsoo0.ru/X1J4002C4
MpUpo/e, MEAULIMHE, TEXHUKE"
Snepuble peakuuu. 3aKOHBI
87 COXPaHEHHUs 3apsA0BOT0 U https://m.edsoo.ru/YOQ2XMKO0Q
MacCOBOTI'O YMCEI
DHeprus CBsI3U aTOMHBIX SIJIED.
88 C p Aep https://m.edsoo.ru/NSTEUFIO3
BSI3b MacChl M SHEPTUHU
Pemenne 3amau nmo reme
89 g 8 " https://m.edsoo.ru/0D4KHL Q4T
JIEPHBIC PEAKIIUN
Peakium cuHTE3a M JCIIEHUS
90 snep. cTouHukH sHEprun https://m.edsoo.rt/RMBFQBND7
ConHia u 3BE3]
VYpok-koupepennus " nepHas
SHepreTuka. Jlencreus
91 P A . https://m.edso0.rt/QTNWFW90Q
PaIMOAKTUBHBIX U3TYyUYEHUN Ha
JKUBbIE OpraHU3MBbI"
92 [ToaroToBka K KOHTPOJILHOM https://m.edsoo.ru/TBOXB9TUO
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pabore 1o Teme
"NEeKTPOMarHuTHOE MOJIE.
DNeKTPOMArHUTHbIE BOJHBI.
KBanToBsie siBieHus"

KonTponbHas pabota no teme
"DIeKTPOMarHuTHOE TOJIE.

93 https://m.edsoo.ru/SUTJAFD6U
DNIEeKTPOMarHUTHBIC BOJTHBI.
KBanToBbic sBneHus"
[ToBTOpenue, o6o0IICHNE.

94 JlaboparopHbie pabOTHI IO https://m.edsoo0.ru/2GFCLJOJJ
Kypcy "BzaumoneiictBue Ten"
IToBTOpenue, o6o0IICHNE.

95 Petutertite pacteTHbIx i https://m.edso0.ru/MMINLZOSQ
KaueCTBEHHBIX 3aJ1a4 110 TEME
"TemnoBsie mporecch”
IToBTOpenue, o0oOLICHNE.

96 Petieiie pactieTHbIx i https://m.edsoo.ru/H7THKU30G3
Ka4yeCTBCHHBIX 33J1a4 110 TEME
"KII/] TermoBbIx aBuratenaci'”
[ToBTOpEeHME, 0000IIEHNE.

97 Petiertie pactieTHbIx i https://m.edsoo. s/ XP2HRNAY4
Ka4yeCTBEHHBIX 33J1a4 110 TEME
"KII/I anexkrpoycTtaHOBOK"
[ToBTOpEeHME, 000OIIEHNE.

98 JlaGopaTopHbie pabOTHI 11O https://m.edsoo.ru/FK30FNRHX
Kypcy "CBeToBbl€ IBICHUS"
[ToBTOpeHue, 0600MIIEHNE.

99 Pabota c Tekctamu 1o Teme https://m.eds00.ru/91XS3CXDT

"3aKOHBI COXpaHEHUs B
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mexauuke"

IToBTOpenue, o6o0IICHNE.

100 Pabora ¢ TexcTamu 1o Teme 1 https://m.edso0.rui/L3YKVIINT
"Konebanus u BoaHb"
[ToBTOpEeHME, 000OIIEHNE.

101 PaGora ¢ Tekctamu 1o Teme 1 https://m.eds00.ru/LG327ISQ6
"CBeToBbIC SBICHUS"
[ToBTOpeHue, 0600IIEHNE.

102 Pabora ¢ TekcTamu o Teme 1 https://m.edsoo.ru/W7IE16NUS8
"KBanToBas u simepHas ¢puszuka'
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IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrpPaMMBbI OCHOBHOT0 00111ero 00pa3oBaHus

1.1

HCIIOJIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pasiindaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘IeCKOG SABJICHUC

1.3

pacro3HaBaTh NPOSIBIEHUE H3YyUYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIeCKre SIBICHHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYI0, BBIACIATD

CyIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3MUECKUX SBICHUH

1.4

OINMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3HUECKUE SBICHHA,
UCTIONB3Ysl (pU3MUECKHe BEIUYUHBI, IMPH ONHUCAHUU MPABUIBHO
TPaKTOBaTh (U3NYECKUH CMBICT HCIOJIBb3YEMBIX BEIWYHH, WX
0003HAUEeHUS U EOUHUIBI (U3NYECKUX BEJIMYMH, HAaXOJIUTh
(bopMysBl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIMYMHY C
OPYTMMHU BEJITMYUHAMU, CTPOUTD I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIUIUH

1.5

XapaKTCpPU30BaTh CBOMCTBA TCI, (I)I/I3I/I‘-I€CKI/16 SABJICHUA U MPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM JAaBaTb CJIOBECHYIO
(bOpMyJ'IPIpOBKy 3aKOHa MW 3alucChIiBaTb €10 MAaTEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3UUECKHE SBJIECHUS, IIPOLIECCHl U CBOWCTBA TEJl, B TOM
4ylycllie M B KOHTEKCTE CHUTyalUil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISIBISTH NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe u3 | — 2 JIOrM4eckux IIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBONCTBA (PU3MYECKUX SIBJIECHUH, (PU3NUYECKHX 3aKOHA

HJIU 3aKOHOMCPHOCTU

1.7

peuiaThb paC‘léTHHe 3aJa4u B 1-2 HeﬁCTBHH, HCIIOJIb3YA 3aKOHbI U




¢dbopMyIbl, cBsi3bIBaOlIME (U3MUECKHE BEJIUYUHBL: HA OCHOBE
aHajaM3a yCJIOBMS  3aJayd  3alMChIBAThL  KpPaTKOE  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJIbI U MPOBOJIUTH
pacuéTbl, HAXOIUTh CIPAaBOYHBIC JaHHbIE, HEOOXOAMMBIEC JUIS
peumieHuss  3a1ad, OLCHUBATh  PEAINCTHUYHOCTh  IOJYYEHHOH

(bu3nuecKoil BENTUYNHBI

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO DPELIUTh MPHU TMOMOIIU
(GU3NYECKUX METOJ0B, B OIMCAaHWM WCCIECIOBAaHHUS BBIIEIATH
poBepsieMOe  MpEenArnoyiokeHue  (TUmoresy),  paznuyarb U
MHTEPIPETUPOBATh IOJIYYEHHBIN pe3yJbTaT, HaXOAUTh OIIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3yJibTaTaM

1.9

MPOBOJIUTH OTBITHl 10 HAONIONCHUIO (DU3MYECKUX SIBICHUN WIIH
(Gu3nYecKux  CBOWCTB  Tel:  (DOPMYIHpPOBATH  MPOBEPSIEMBIC
NPEIIONOKEHUs, CcOOUpaTh YCTAHOBKY W3  MPEAJIONKECHHOTO

000pyI0BaHUS, 3aMUCHIBATH XOJ1 OTBITAa U (POPMYJIMPOBATH BHIBOJIBI

1.10

BBIIIOJHATL MPAMBIC U3MCPCHUSA C UCIOJIB30BAHUCM aHAJIOTOBBIX U
nu(poBbIX MPUOOPOB, 3aNMUCHIBATH MMOKAa3aHUs MPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEUIHOCTH U3MEPEHU I

1.11

NPOBOJUTH HCCIIEJOBAaHUE 3aBHUCHUMOCTH OJHOH  (U3UUECKOil
BEJIMYMUHBI OT JAPYroil ¢ HCIOJIb30BAHUEM TPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUM YYEOHOTO HCCIEAOBaHMs, COOMpATh
YCTAaHOBKY M BBINOJHITh H3MEPEHHs, CIeAys MpeasIOKEHHOMY
wiaHy, (UKCUpPOBaTh pe3yibTaThl MOJYYEHHOH 3aBUCHUMOCTH
(u3NYECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BBIBOJADI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJIUTh KOCBEHHbIE M3MEpEeHHs] (U3NYECKUX BEIUYHH, CIeLys
MPEMJIOKEHHONM  MHCTPYKLMHM: IIPU  BBIINOJHEHUH H3MEPEHUHN
coOHpaTh 3KCIEPUMEHTAIBbHYIO YCTAaHOBKY M BBIYHCIIATH 3HAYCHHE

UCKOMOM BEITMYUHBI

1.13

coOmogaTh TpaBWia TEXHUKH O€30macHOCTH Tmpu  pabore ¢

1abopaTOPHBIM 000PYTIOBaHUEM

1.14

yKa3blBaTh MPUHIUIBI JIEHCTBUS MPUOOPOB M  TEXHUYECKUX
YCTPOUCTB, XapaKTepU30BaTh MPHUHIMIBI JEUCTBUS H3YYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHCAHUSA,

UCTONB3ys 3HAaHUS O CBOWCTBaX (DUBHYECKHX SBICHUH W




HEeoOXoauMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOANUTE TIPUMEPHl (HAXOOUTh HWHPOPMAIMIO O MPHUMEPax)
NPAaKTUYECKOrO  MCMOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHON KM3HM Uil  OOecredeHus: Oe30MacHOCTH  IPH
oOpamieHun ¢ mnpubopaMM U TEXHUYECKUMH YCTPOHCTBAMH,
COXPAaHEHHUs 3[0pOBbS M COOJIOJEHUS HOPM HKOJIOTMYECKOTO

MOBE/ICHUS B OKpYXKAaIOIIeH cpene

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHpOpMaIuu B ceTu MIHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M MYTEM CPaBHEHHUs Pa3IMYHBIX MCTOUYHHUKOB
BBIJICJIATh MH(POPMALIUIO, KOTOpasi SBJISAETCS MPOTUBOPEUYUBOIN HIIH

MOJKET OBITH HCHOCTOBepHOﬁ

1.17

UCII0JIb30BATh pu BBITIOJTHCHUH y4eOHbIX 3alaHui
HAYYHONOIYJISIPHYIO ~ JIUTEpaTypy  (DU3MYECKOrO  COAep:KaHus,
CIPaBOYHBIE MaTepHallbl, pecypcbl cetu VHTepHET, BIaneTh
npuéMaMu KOHCIIEKTUPOBaHUs TEKCTa, npeoOpa3oBaHus

nH(pOpMaIUK U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KpPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaUN (PU3NIECKOTO
CoJiep’KaHusl, B TOM YHUCJIE IyOJIMYHO JIeNaTh KpaTKue COOOIEeHus O
pe3yabTaTax MPOEKTOB WIIM Y4YeOHBIX MCCIIEJOBAaHUM, MpPU ITOM
IPAMOTHO HCITOJIb30BaTh M3yYEHHBIN IMOHATUWHBIN ammapaTr Kypca

(bI/ISI/IKI/I, COIIPOBOKAATh BBICTYIIJICHUC Hpe3CHTaI_II/IeI71

1.19

IpU  BBIIOJIHEHWH  y4YeOHBIX TMPOEKTOB M  HCCIEIOBaHUUN
pacripenenaTh O0S3aHHOCTH B TPyIIle B  COOTBETCTBUH C
MIOCTAaBJICHHBIMH 3aJadyaMH, CJICAUTH 3a BBINIOJIHEHHEM ILIaHa
NEeHcTBUI, aJeKBaTHO  OLIEHMBAaThL COOCTBEHHBIM BKJIad B
JIeSITENLHOCTD TPYIIIIBI, BBICTPAUBAaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOLINX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl




1.1

HCIIOJIBb30BaTh IIOHATHUA

1.2

pasiindaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC q)HBH‘IeCKOG SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE H3YyYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIeCKue SIBICHUS B IPUPOE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYI0, BBIACIATD

CyIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3MUECKUX SBICHUI

1.4

OINUCHIBaTh M3YYCHHBIE CBOWCTBA TeN W (PU3MUECKUE SBICHHA,
UCTIONB3Ysl (pU3MUECKHe BEIUYUHBI, IMPH ONHCAHWUU MPABUIBHO
TPaKTOBaTh  (U3WYECKHI  CMBICI  HCIONB3yeMbIX  BEJIMYHMH,
0003HAUEeHUS W EOUHUIBI (U3NYECKUX BEJIMYMUH, HAaXOJIUTh
(dbopMyJBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JOPYTMMHU BEJIMYUHAMU, CTPOUTD I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIUIUH

1.5

XapaKTCpPU3oBaTh CBOMCTBA TCI, (I)I/I3I/I‘-IeCKI/16 SABJICHUA U MPOLECCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM JAaBaTb CJIOBECHYIO
(bOpMyJ'IPIpOBKy 3aKOHa MW 3alucChiBaTb €10 MATEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHSTH (PU3UIECKUE MPOIIECCHI M CBOMCTBA TEJI, B TOM UHCJIE U B
KOHTEKCTE CUTyalud MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 norudeckux maroB ¢ NOMoIIb0 1 — 2 M3y4eHHBIX CBOMCTBA

bu3nUecKuX SBICHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemarb pacyéTHble 3a7auu B 2 — 3 NeHCTBUS, UCIIOJIb3YS 3aKOHBI U
GbopMmyIbl, CBs3bIBalOIIME (U3UUYECKHE BEIMYMHBI: Ha OCHOBE
aHalM3a yCIOBHUs 3aJa4M 3allUCBIBATH KPAaTKOE YCIIOBUE, BBIABIATH
HE/IOCTAaTOK JaHHBIX JUI pelleHHs 3a/auyd, BbIOUpATh 3aKOHBI U
bopmybl, HEOOXOAUMBIE JUISl €€ pelIeHHs, MPOBOANUTH PACUEThl U
CpaBHUBaTb IOJYYEHHOE 3HaueHUE (U3NYECKOM BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TOMOIIH
(Gu3NYeCKUX METOJIOB, MHCIOJb3ysl OIHUCAHHUE HCCIEI0BaHMS,
BBIJICJIITH IIPOBEPAEMOE NIPEAIIOI0KEHUE, OLICHUBATD IIPAaBUIILHOCTh

TOPsIIKA TIPOBEICHUSI KCCIICIOBAHUS, JIEIaTh BBIBOIBI

1.9

IIPOBOAWTL OIIBITBEI IIO Ha6J'IIOI[eHI/IIO (1)H3quc1<nx SIBIICHUH WA




(bU3UYECKUX  CBOMCTB  Teln:  (HOpMyIHpOBaTH  MPOBEPSIEMBIC
MPENINONIOKEHUs, COOUpAaTh YCTAaHOBKY W3  MPEJIOKEHHOTO

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

1.10

BBIIIOJHATL HOPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM aHAJIOIOBBIX
npuOOpoB U  JNaTYMKOB (U3MUECKUX BEIUYMUH, CPaBHUBATh
pe3yapTaThl M3MEpPEeHUH C y4y€TOM 3aJaHHOM  abCOIIOTHOM

MNOTpCIIHOCTHU

1.11

MPOBOAUTHh MCCIENOBAaHUE 3aBUCUMOCTH OIHOW  (hU3HUECKOi
BEJIMYUHBI OT JPYrol C HCHOJIB30BAHUEM TMPSMBIX H3MEPEHHI:
IUTAHUPOBATh HCCIIEIOBaHUE, COOMpPATh YCTAHOBKY M BBINIOJHSTH
U3MEpEHUs, CJeays TMPeJIOKCHHOMY IUIaHy, (PUKCHpOBATh
pe3yNbTaThl NOTYYEHHOW 3aBUCMMOCTH B BHJIE TaONUIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE HW3MEpPEHHS  (PU3UYECKHX  BEIMYUH:
IUTAHUPOBAaTh ~ W3MEpEHHus,  codupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeAys TMpEJIOKEHHON HWHCTPYKIUU, U BBIYUCIATH

3HAYCHHUEC BCIINYNHBI

1.13

coOnrofaTh MpaBuja TEXHUKH Oe30macHOCTH Mpu pabote ¢

1a00opaTOpPHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHLUIBI JACUCTBUS M3YUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HX ONMCAHUSA, HCIONIb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SABICHUH M HEOOXOIUMBbIe

¢bu3nveckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTLIC TCXHUYCCKUC yCTpOﬁCTBa " U3MCPUTCIIbHBIC
HpI/I60pr 10 CXEMaM U CXCMATUYHBIM PUCYHKAM, COCTABJIATb CXCMbI
QJICKTPHUYCCKUX ueneﬁ C IMOCJICAOBATCIBHBIM W MapaJUICIIbHBIM
COCAUMHCHUCM OJJICMCHTOB, pas3jindasd YCJIOBHLIC 0003HaYEHUS

JJIEMEHTOB JIEKTPUUYECKUX LIEeTIeH

1.16

NPUBOAUTE TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPHUMEPax)
NPAaKTHYECKOTO  HUCIIOJIB30BaHUS  (DU3MYECKUX  3HAHUH B
MOBCETHEBHON KM3HM Uil oOecredeHus: Oe30MacHOCTH  IPH
oOpamieHnn ¢ TpudoOpaMH M TEXHHYECKUMH yCTPOMCTBaMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKPY’KAIOLIEH cpefie

1.17

OCYIIECTBIISITh MOUCK HMH(OpManu (U3NYECKOTO COAEPKAHUSA B




cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U IIyTEM CPaBHEHHUS
JONIOJTHUTEIbHBIX HMCTOYHHKOB BBIJENATh HMH(POPMALMIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBON UM MOXKET OBITh HEZOCTOBEPHOI

1.18

WCIIOJIb30BaTh TIPU  BBITIOJIHEHUH YYE€OHBIX 3aJlaHMi  HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COAEPIKAHUS, CIPABOYHBIC
Marepuaibl, pecypchl cetd HMHTepHeT; Bianetb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(OPMALIUY U3 OJHON

3HAKOBOHM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIE NHUCHMEHHBIE W KpaTKUE YCTHBIC
cooOmieHusi, 0000mas nHpOpMaIMI0O U3 HECKOJIBKUX HCTOYHHUKOB
(U3HYECKOTO COJEpKAHUS, B TOM YHCIE MyOJIMYHO IMPEACTABISAThH
pe3yIbTaThI TPOCKTHOM MJIH UCCIIEOBATEIBCKOM IEATETLHOCTH, TIPU
9TOM TPaMOTHO HCIIOJIb30BAaTh W3YyYCHHBIM IOHATUWHBIN anmapar

Kypca (pU3MKH, COPOBOXK/IATh BBICTYIUICHHUE IPEe3eHTaluen

1.20

IIPY BBITIOJTHEHUH YYEOHBIX IPOEKTOB U UCCIIEAOBAHUM (PU3NUECKUX
MPOIIECCOB paclpeeNiaTh 005 13aHHOCTH B TPYIIE B COOTBETCTBHHU C
IIOCTABJICHHBIMHM 3aJa4aMH{, CIEAUTHh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIaJ B JAEATENbHOCTh TIPYIIBbI, BHICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCUCTBUE, IMIPOSABIAS  T'OTOBHOCTH

paspeniaTh KOHMIUKTHI

9 KUIIACC

Kon
MPoBEPAEMOro
pe3yJbTara

HpOBepHeMble NMPEAMETHBIC PE3YJAbTAThI 0CBOCHUSA OCHOBHOI1
06p33OBaTeJ'le0ﬁ nporpamMmsbl OCHOBHOTI'O o01Iero 06p330BaHI/lﬂ

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pa3jindaTth ABJICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I31/I‘I€CKOG SIBJICHUC

1.3

pacrno3HaBaTh IpPOSBIEHUE M3YUYEHHBIX (PU3UUYECKUX SBICHUHM B
OKpY’KaloIlleM MHUpE, B TOM 4ucie GU3NUeCKue ABJICHHUS B IPUPOE,
IIPU 3TOM MEPEBOAUTD MPAKTUUECKYIO 337auy B YUEOHYIO, BbIIEIATh

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PUINUECKUX SIBICHUI

1.4

OIMUCBbIBATb H3YYCHHBLIC CBOMCTBa TEI M (1)I/IBI/ILICCKI/I€ SAIBJICHHA,




UCHOJNB3Ysl (PU3MUECKHE BEJIMYUHBI, MPU ONHUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3WYECKHH  CMBICI  MCIOJB3yEMbIX  BEJIMYMH,
0003HaUEeHHUS U E€OUHUIBI (U3NYECKUX BEIMYMH, HAaXOJIUTh
(bopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JOPYTMMHU BEJIMYMHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEN

(I)I/ISI/I"ICCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaTb CBOICTBa TCII, CI)I/ISI/I‘ICCKI/IS SABJICHUA W IIPOLECCHI,
HCIIOJIB3YSA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM OaBaTb CJIOBCCHYIO
(bOpMy.]'II/IPOBKy 3aKOHa MW 3allMChiBAaTb €ro MaTrcMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PM3MUYECKUE MPOLIECCHI ¥ CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPHYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHUE W3
2 — 3 JIOrMYEeCKHUX IIaroB ¢ MOMOIIbIO 2 — 3 U3YUYCHHBIX CBOMCTBA

¢bu3nUecKux ABICHUH, PU3NIESCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacué€THble 3aAauu (ONMparouivecss Ha cUCTeMy u3 2 — 3
YpaBHEHMI), HCIOJAb3Ysl 3aKOHbBI M (OPMYJIbl, CBS3BIBAIOLIUE
¢u3nueckue BENMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/lauyd
3allUCBhIBaTh KPAaTKOE YCJIOBME, BBIABIATh HEAOCTAOIIUE WIH
M30BITOYHBIE JaHHbIE, BRIOMPATh 3aKOHBI M (HOPMYJIIbI, HEOOXOMMBbIE
IUI PEUIeHUs, MPOBOAUTE PACUYEThl U OLIEHUBATh PEATTUCTUYHOCTD

IMOJIYYCHHOT'O 3HAaUCHUA (I)HSH‘-IGCKOﬁ BCIINMYHHBI

1.8

pacro3HaBaTb Hp06J'ICMBI, KOTOPBIC MOKHO PCIIUTb IIPpU ITOMOIIU
(bl/ISI/ILICCKI/IX MCTOOOB, UCIIOJIB3YA OIMMCAHUEC NUCCICA0BAHUS, BEIACTIATD
MMPOBEPACMOC TMPCAIIOJIOKCHNUEC, OLCHHBATH IIPABUJIBHOCTH IIOPSJAKa
MMPOBCACHUA MCCICAOBAHHA, [CJIATb BBIBOABLI, HWHTCPIPETHUPOBATH

PE3yJIbTAThI Ha6HIOI[eHI/II‘;I 1 OIIBITOB

1.9

MPOBOANTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUN WU
(U3NIECKUX CBOWCTB TEIl: CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO HAabOpa 000PYIOBaHMS, OMHUCHIBATH X0 OMBITA U €T0

pe3yabTaThl, (GOPMYITHUPOBATH BHIBOIBI

1.10

NPOBOJIUTh TPH HEOOXOTUMOCTH CEpPHI0 NPSMBIX H3MEPEHUi,
OTpeiesisisl CpeHee 3HAUYEeHHe H3MepseMOi BenuuuHbl ((pokycHoe
paccTosiHue cOOMparoIel JIMH3BI), 00OCHOBBIBATH BBHIOOP criocoba

HU3MEPEHHS (M3MEPUTEIHHOTO MprUOopa)




1.11

MIPOBOAMUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
HCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHUN: IIJIAHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PMKCUPOBATh PE3yJbTAThbI
MOJIyYEHHOHM 3aBHCHMOCTH (U3UYECKUX BEJIMYMH B BHUJEC TaOIUIM

rpaduKoOB, JAeIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS

1.12

MPOBOJUTH  KOCBEHHBIE  HM3MEpEHUsT (DU3MYECKUX  BEITUYHH:
IUIAHUPOBATh ~ W3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBINOJHATh HW3MEPEHUA, CIEays MNPEII0KEHHON
WHCTPYKUMHU, BBIYKCIATh 3HAYEHUE BEJIWYMHBI U AHAJIU3UPOBATH
MOJYyYECHHBIE pE3yJIbTaThl € YYETOM 3aJaHHOW MOrPEIIHOCTH

U3MEpEHU

1.13

CO6J'II-OI[3TB InpaBujia TCXHHUKH 0e30macHOCTH pu pa60Te C

nabopaTOpHBIM 000pyI0BaHHEM

1.14

pa3nuyaTbh OCHOBHBIE MPU3HAKU M3YyUEHHBIX (PU3UYECKHX MOJeNeil:
MaTepualbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYEHHBIN
UCTOYHUK CBETA, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aTOMa,

HYKJIOHHasg MOACJIb aTOMHOT'O sapa

1.15

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HA UX OIMCAHUSA, UCIONb3YS
3HaHHA O CBOWCTBax (U3MUECKUX SBICHUH U HEOOXOAUMbIE

(I)PBPI‘ICCKHG 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMBl UM CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPUTENIbHBIX  NPUOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB NPU PELICHUH Y4eOHO-IPaKTUYECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOESHUS U300pakKeHU B INIOCKOM

3epKajie ¥ coOuparomeil TuH3e

1.17

NPUBOJIUTH TpUMEphl (HaXoAuTh HWHGOPMALMI0O O TMpUMepax)
MPaKTUYECKOr0  HUCIOJIb30BaHUA  (U3UYECKUX  3HAHUH B
MOBCETHEBHON JKM3HM Juis oOecriedeHuss O€30MacHOCTH IpHU
oOpameHuu ¢ TpubOpaMu M TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHUs 3[0pOBbS M COOJIOJEHHUS HOPM HKOJOTMYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpelie

1.18

OCYIIECTBIISATh MOUCK HH(pOpMammu (U3NYECKOTO COACPKAHUS B
cetn VIHTEpHET, CaMOCTOATENBEHO (HOPMYIHPYs TOMCKOBBIN 3ampoc,

HaxXoaAuThb nyTHu ONpCACIICHUA AOCTOBCPHOCTU HOJIy‘-IGHHOﬁ




I/IH(i)OpMaHI/II/I Ha OCHOBC HMCIOIINXCHA 3HAaHUH U JOITOJIHUTECIIbHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh MPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (PHU3HMUECKOTO COJCpPKAHUS, CIIPABOYHEIC
MaTepuainbl, pecypcsl ceTtu MHTepHeT; BiIaieTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUY U3 OAHON

3HAKOBOM CHUCTEMBI B APYyryro

1.20

CO371aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE WH(pOpPMAIMK M3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOTO
coiepKaHus, IyOIIMYHO TPEACTABIATh PE3yIbTaThl IPOSKTHON MIIN
UCCIICIOBATENIbCKOM  JIEATENIbHOCTH, TPU  3TOM  T'PaMOTHO
UCTIONIb30BAaTh HM3YYEHHBIH TOHATUHHBIA anmapar H3y4aeMoro
pa3nena (U3MKU U COMPOBOXKIATH BBICTYIJICHHE INPE3CHTALUCH C

y4€TOM 0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

IIPY BBITIOJTHEHUH YYEOHBIX IPOEKTOB U UCCIIEAOBAHUM (PU3NUECKUX
MPOIIECCOB paclpeeNiaTh 005 13aHHOCTH B TPYIIE B COOTBETCTBHHU C
IIOCTABJICHHBIMHM 3aJa4aMH{, CIEAUTHh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIaJ B JAEATENbHOCTh TIPYIIBbI, BHICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCUCTBUE, IMIPOSABIAS  T'OTOBHOCTH

paspeniaTh KOHMIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®usznka — Hayka O NpHUpoAe. SIBIeHUs NpUPOIBI.
dusnuecKue SBICHHUA: MEXaHUYECKUE, TEILIOBBIC,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBELIC

1.2

O®usnyeckue BeIMUUHBL. M3MmepeHue (usnmueckux
BenuuuH. Pusmueckue npubopsl. IlorpemmHocts

n3MepeHuil. MexxayHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAYYHBI METOJ| MO3HAHUA: HAOJIIOICHUE,
IIOCTaHOBKA HAyYHOI'0 BONIPOCA, BBIIBUKEHUE THIIOTES,
OKCHEPUMEHT II0 NPOBEPKE THUIIOTE3, OOBICHEHUE

Ha6J'IIOI[aeMOFO SABJICHUA

1.4

Onucanne PU3NYECKHUX SBICHUN C TIOMOIIBIO MOIeeH

1.5

[TpakTryeckue paboThI:
N3mepenne paccTosiHUM.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEa.
Ornpezenenne pa3MepoB MaJbIX TEJ.
H3mepenne TeMIepaTypsbl npu TTOMOTITHA

KUIKOCTHOT'O TCPMOMETPA U JaTUUKA TCMIICPATYPhL

ITEPBOHAYAJIBHBLIE CBEJJEHNW A O CTPOEHNUN BEILIECTBA

2.1

CrpoeHne BemecTBa: aToMbl W MOJIEKYJBI, HX
pa3zMepsl. OmbITH, JOKa3bIBAOIIME JAUCKPETHOE CTPOCHUE

BCIICCTBA

2.2

JBuxenne wyacTtuil BemiecTBa. CBA3b CKOPOCTH
JBW)KEHUS 4YacTULl C TeMIeparypod. bpoyHOBckoe

nBIKeHue, Tuddy3us

23

B3anmoneiicTBre YacTUI BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUC




ArperaTHr,Ie COCTOSAHUA BECHIECTBA: CTPOCHUC I'a30B,

KHUIKOCTEH W TBEPABIX  (KPUCTAJUIMYECKHX)  TeJ.

2.4 B3anmMocCBsI3p MeEXKIy CBOMCTBaAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX AaTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI

[IpakTuyeckue pabOTHI:
Onenka jauaMeTrpa aromMa MeETOIOM psnoB (C
UCTIONIb30BaHueM ¢otorpaduii).
2.6 OnbITel O HAOMIOJCHUIO TEIJIOBOTO PACIIMPEHHUS

ra3os.
OnpiTel 1O OOHapyXXEHWIO  JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO MPUTSIKEHHUS

JIBIDKEHUME U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe JBUKEHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JBM)KEHUE
32 Ckopoctb. Cpenssisi CKOpOCTb IIPU HEPABHOMEPHOM
' JIBUKEHUH. Pacdy€r myTH v BpeMeHU JBUKEHUS
SBnenne nHepuuu. 3aKoH MHEepLUUHU. B3anMoneiicteue
33 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa HHEPTHOCTH Teja
14 [InotHocTs  BemecTBa. CBA3L  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cua KaKk XapakTepUCTHKa B3aUMOICHCTBUS TN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' IIOMOIIBIO TUHAMOMETpA
37 SIBneHue taroreHus U cuia TspkecTH. Cuia TSKeCTH
' Ha Apyrux IaHerax. Bec rema. HesecomocTs
13 Cuna TpeHusi. TpeHHE CKOIBXKEHUS U TPEHHUE IOKOS.
' Tpenue B IpUpoAE U TEXHUKE
3.0 CnoxxeHue cuil, HapaBJICHHBIX MO OJHOM MIPSIMOM.
' PaBHOelicTBYIOIIASA CHIT
310 [IpakTuyeckue paboOTHI:

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS




(mapuka B OKUAKOCTH, MOJEITH 3JICKTPHUECKOTO
aBToMOOWIA U Tak jgainee). OmnpeneieHue cpenHen
CKOPOCTH CKOJIbKEHUs Opycka WM IIapukKa [0
HaKJIOHHOM IUIOCKOCTH. OmpenesieHue IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOIIME
3aBUCUMOCTH pacTsiKeHus (nedopmariuu) Ipy>KUHbI OT
NPWIOKEHHON Ccuibl. OMbBITHI, JAEMOHCTPUPYIOIIHE
3aBHCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHsI OT Beca Teja

Y XapaKTepa COMPUKACAIOIINXCS [TOBEPXHOCTEN

dusnyeckue IBICHNUS B MMpuUpoaAc: IMPUMCEPHBI IBMIKCHUS C

3.11 Pa3IMYHBIMM CKOPOCTSIMM B )KMBOM M HE)KUBOM IPUPOJE,
JIEUCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHnueckue ycTpoicTBa: AMHAMOMETP, OIIIUITHUKI

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenune tBEpaoro Tena. CrnocoObl yMEHBIICHUS U

YBCIIUUYCHUA OaBJICHUA

4.2

,Z[aBJ'IeHI/IG raa. 3aBUCHMOCTh JaBJICHHUA Ta3a oOT

00BEMa, TeMIiepaTypbl

4.3

Hepenaqa JaBJICHUA TBép,I[BIMI/I TCJIaMH, KHUJIKOCTAMH

u razamu. 3akoH Ilackans. IIlHeBMaTHUEeCKHE MAIIIMHEL

44

3aBUCUMOCTh JIaBJICHUS JKUJIKOCTHM OT TJIyOWHBI.
I'mapocraruaeckui Mapajiokc. CooOmaroruecs

cocyasl. ['mapaBnuyeckue MexaHu3Mbl

4.5

Atmochepa 3emnnm U arMocepHOe JIaBJICHHE.
[IpyuuHBl CyLIECTBOBAHUS BO3AYIIHOM 000JIOYKH
3emuu. OmneiT Toppuueinnu. 3aBUCUMOCTh
aTMoc(epHOro naBje€HUS OT BBICOTHI HaJl YpPOBHEM

Mopst

4.6

N3mepenue armocdepnoro masnenus. [Ipubopsl ans

MU3MEPEHHs aTMOC(EPHOTO JTaBIICHUS

4.7

JleficTBHE KMIKOCTH M ra3a HAa IOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue ten. BoznyxomnnaBaHue




4.9

[IpakTuueckue padboOThI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa TOrpyX EHHOW B JKUIKOCTh YaCTH Tela.
OnpeneneHue BBITAJIKUBAIOLIEH CUIIBI, JEHCTBYIOIIEH
Ha TeJo, IOrpyXEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLLEH CUIIBI, IEUCTBYIOIIECH
Ha TeJNO B JKUIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIME 3aBUCUMOCTb  BBITAIKUBAIOLICH
CHWJIBI, IEHCTBYIOIIEN Ha TEJNO B JKUIKOCTH, OT 00BbEMA
NOTPYKEHHOU B XKUAKOCTh YaCTH TEJA U OT IUNIOTHOCTH
xkuakoctu.  KoHcTpympoBanue — apeomerpa WM
KOHCTPYMpPOBAaHHUE JIOAKM U  oOmpeleicHue €€

Irpy30I0ABEMHOCTH

4.10

dusnueckue SIBJICHUSA B npupoae: BJIMAHUC
aTMOC(I)epHOFO JaBJICHHUA  Ha JKUBOH OpraHu3Mm,

TUTABaHHE PBIO

4.11

TexHuyeckue ycTpoHCTBa: COOOIIAIOIIMECT COCYADI,
YCTPOMCTBO BOJOMPOBOJA, TUAPABIUYECKHI IMpecc,
MaHOMETp, 0apoOMeTp, BEICOTOMED, OPIIHEBOW HAcOC,

apeoMeTp

PABOTA, MOIIHOCTDL, OHEPT' M

5.1 Mexanunueckas pabota
5.2 Mexanudeckast MOIITHOCTb
53 [IpocThie MexaHW3MBI: pbluar, OJIOK, HaKJIOHHAs
' iockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [TpumeHeHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBwio»  MexaHukH. KoaddummeHt
5.5 IIOJIE3HOIrO  JAeWcTBus ~ MexaHu3moB.  [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHas SHEPTUH TeJa, TIOTHATOTO HAJ 3eMIIEH
5.7 Kunernueckas sneprus
53 [Tonnas mexanudeckas sHEprus. 3aKOH U3MEHEHUS U
' COXpaHEHUS MEXaHHUUECKON SHEPTUU
5.9 [TpakTrueckue pabOTHI:




Onpenenenne  paboTbl  CUJIBI  TPEHUS  INpHU
paBHOMEPHOM JBW)KEHMHM Tejla 10 TOPU30HTAIbHON
nosepxHoctu. MccienoBanue  yClnoBHHM — PaBHOBECHS
peiuara. Msmepenne KIIJI HakJIOHHOM IUIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUHU

du3nyeckre SBICHUS B npupoac: pbHaru B TCJIC

5.10
YesoBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA H
5.11 HETOABUKHBIN OJI0KHM, HAKJIOHHASI TNTIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JieMeHTBHI COePKAHUSA
paszeJa 3JIeMeHTa
TEIJIOBBIE AABJIEHUA
OCHOBHBIE TOJIOKEHHUSI MOJEKYJISPHO-KHUHETHYECKON
61 TEOpUU CTpPOEHHUs BewlecTBa. Macca U pa3Mepbl
' MoJieKyd. OmnbITel, IMOATBEPXKAAOIINE OCHOBHbIE
MOJIO’KEHHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mogenu  TBEPAOrO, JKUAKOIO U Ta3000pa3HOro
6.2 coctosiHul BemiectBa. Kpucrannuueckue u amop@Hbie
Tena
OObsicHEHNE CBOWMCTB I'a30B, )KUIKOCTEN U TBEPBIX TEI
¢ 6.3 Ha OCHOBE MOJOXEHHH MOJIEKYJIIPHOKHHETHYECKOU
TEOPHH
6.4 CmauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TennoBoe paclIMpEeHHE U CKATUE
66 Temneparypa. CBsi3b TeMmmepaTypbl €O CKOpPOCTBIO
' TEIIOBOTO JABMXKEHHSI YaCTHUI]
BuayTtpennsis SHEPrus. Crioco6s1 W3MEHEHUS
6.7 BHYTpPEHHEH »HEpruu: Temjolnepeaya U COBEpLICHHE
paboThI




Buast TEeIJIoNepeIavun: TEIUIONPOBOIHOCTD,

o8 KOHBEKLHUS, U3JIy4YEeHUE
KonnuectBo  TemnmoTel.  YaenbHas  TEIIOEMKOCTH
6.9
BEILIECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [InaBneHne W  OTBEpJEBAHME  KPUCTATUITMUYECKUX
' BEUIECTB. Y ielibHas TEIUIOTa MJIaBICHUS
[TapooOpazoBanne u  KoHAeHcauus. Mcmapenue.
610 Kunenue. VYaenpHas Termora mapooOpa3oBaHHUs.
' 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUS OT aTMOC(PEPHOTO
JIaBJICHUS
6.13 BnaxHocTts Bo3yxa
6.14 OHeprus ToIuBa. Y iejabHasi TENI0Ta CrOPaHUs
[Tpununel  pabotel  TerioBblx  aurareneid  KITJI
6.15 TEIJIOBOTO JIBUratess. TerngoBble JBUTATENH U 3alluTa
OKPY’KaIOIEeH Cpesbl
6.16 3aKOH COXpaHEHHUs M TPEBPALLICHUS DJHEPruu B
' TEIUIOBBIX IIpoLeccax
[TpakTudeckue paboOThI:
OneiTbl 1O OOHApPYXEHHIO  JEHCTBUS  CHII
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OMNBITHI IO BRIPANTUBAHUIO KPUCTAILIOB TTOBAPEHHOU
COJIM WJIU caxapa.
OneITl IO HAOMIOJEHUIO TEIMJIOBOTO PACHIMPEHUS
6.17 ra3oB, KUAKOCTEH U TBEPIBIX TEI.

Omnpenenenue naBiaeHus Bo3ayxa B OaJlJIOHe HIIpHULIA.

OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUS
BO3/1yXa OT €ro 00b&Ma U HarpeBaHus WM OXJIAXKICHHSL.

[IpoBepka runoressl JMHEHHON 3aBUCUMOCTH JIJTAHBI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUYECKOH TpyOKe OT

TEMIEPATYPHI.




HabGmonenne u3meHeHUs: BHYTpEHHEN SHEPTUU Tela

B pE3yJIbTaTC TCILIONICPpEAAYN 1 pa6OTBI BHCIIHUX CHII.

HccnenoBanue SBJICHUA TEII00OMEHa npu

CMEILMBAHUM XOJOJIHON U rOpsYEH BOJIBI.

OHpGI[@J'ICHI/IC KOJIMYCCTBA TCIUIOTHI, ITOJYUYCHHOTO

BO,Z[OI>'I Ipu TEMJI000MEHE C Harpe€TbiM MCETATINIMYCCKUM

WIHHIPOM.

Omnpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue mpoliecca UCapeHus.
OnpeneneHre OTHOCUTENBHON BIAXXHOCTH BO3/yXa.

OHpC,I[CJ'IeHI/Ie YHCHLHOﬁ TCIIOTHI INIABJICHUA J1bAA.

6.18

®dusndeckue SBICHHUS B MPHUPOJAC: IMMOBEPXHOCTHOE
HATSDKEHWE W KaNWUAPHBIC SIBICHUS B TPUPOJC,
KPUCTAILIBI B IPpUPOIE, n3aydeHue ColHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuueckue YCTPOMCTBA: KalWUIAPBL, IPUMEPHI
UCITOJIB30BAaHUs KPUCTAIIIOB, KUJAKOCTHBIA TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHETO CrOpaHus.

SJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHUSA

7.1 Onektpuzanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsiioB
B3aumopnelictBue 3apsbkeHHBIX Ten. 3akoH Kyiona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJIEHCTBHS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3apA10B U PACCTOSHUS MEXKTY TEIaMH)
DneKTpuueckoe noJe. Hampsok€HHOCTD

7.3 anekTpudyeckoro mnoisd. [IpuHmmnm — cyneprno3unyun
JIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YpPOBHE)
Hocurenu »snextpuueckux 3apsiioB. OJIeMEHTapHBIN

7.4 anekTpudeckuil 3apan. Ctpoenue aroma. [IpoBogHukH
U TUDJIEKTPUKH

7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOro 3apsiia




ONEeKTpUYEeCKUd  TOK.  YCIIOBUSL  CYLIECTBOBaHHS

70 3JIEKTPUYECKOTO TOKA. MICTOUHHMKHN MOCTOSIHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJIEKTPHUYECKHUN TOK B
JKUJKOCTSX M ra3ax
- Onektpuueckass 1menb. Cuiga Toka. DJIEKTPUYECKOE
' HaIpsKEeHUE
79 CormnpoTuBieHue MPOBOIHUKA. VY nensHOE
' CONPOTHUBIIEHNE BEILIECTBA
7.10 3axon OMa 11 yyacTKa Lenu
[locnenoBarenbHOE W MapaieNbHOE COECIUHEHHE
7.11
MIPOBOJIHUKOB
PaGora m MONIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenua
13 DNeKTpUUecKue Henu U MOTPEOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkaHue
ITocrosiHHBIE MarHuThl. B3anuMo1elicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHuTtHOe mojie 3€eMIIM U €ro
' 3HAUYEHME JJIs KU3HU Ha 3emiie
716 OneiT Opcrena. MarHuTHOe IM0JIE 3JIEKTPUUYECKOTO
' ToKa. [[puMeHeHne 31eKTPOMArHuTOB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MNPOBOJHHK C TOKOM.
717 DIIEKTpOABUTaTENb NOCTOSHHOIO TOKA. Vcronap30Banue
' 3JIEKTPOJIBUTaTeNiell B TEXHUYECKUX YCTPOMCTBAxX M Ha
TpaHCIopTe
Onbitel  ®apanes.  SIBiaeHUE  DJIEKTPOMArHUTHOM
7.18
uHaykiuu. [Ipasuio Jlenna
DJIEKTPOTreHEPATOP. CniocoOmI MOJy4YeHUs
7.19 3JEKTPUYECKON  DHEPruu.  DJEKTPOCTAaHIMU  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
7.20 [IpakTrueckue pabOTHI:




OnbIThI MO HAOJIOICHUIO IEKTPU3ALIUN TEJT MHTYKIIHEH
Y IIPU CONPUKOCHOBEHHUH.

UccnenoBanue JeHCTBUSL 3JIEKTPUUECKOTO TOJISA Ha
MPOBOJIHUKH U TUDJICKTPUKH.

COopka u mpoBepka padOTHl JJICKTPUUECKOW IIETH
MIOCTOSIHHOTO TOKA.

W3mepeHue u peryaupoBaHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HAMIPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO
yepe3 pe3nucTop, OT COMNPOTUBIEHUS pE3UCTOpa U
HaIPSKEHUs1 HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLTUE 3aBUCUMOCTh
AIIEKTPUYECKOTO COIMPOTHUBJICHUSI MPOBOJHUKA OT €ro
JUTMHBL, TJIOIIAU TIOTIEPEYHOr0 CEYEHMS U MaTepHala.
[IpoBepka mpaBuia CJHOXKEHUS HANPSHKEHUM MpU
MOCJIEIOBATEIbHOM COCAMHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka npaBwiia A CHIIBI TOKA TIPH TapaJIeIbHOM
CoeMHEHUH pe3uctopoB. OmnpeneneHue pabOThI
3JIEKTPUYECKOTO TOKA, MAYLIETO 4Yepe3 pe3HucTop.
OmpeznenieHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISIEMOM Ha pe3ucrope. Uccnenoanue
3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JIAMIIOUKY, OT
HanpspkeHus Ha Hel. Onpenenenue KIIJ[ narpeBaresns.
HccnenoBanue MarduTHOTO B3aUMOJICCTBHS
MOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOTO TOJIS
MOCTOSTHHBIX MAarHUTOB TIpU WX OOBEIUHEHUU U
paznenenuu. MccnenoBanue nelcTBUS 3JIEKTPUUECKOTO
TOKa Ha MarHUuTHYO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHUJTBI
B3aUMOJICCTBUS KATYIIIKA C TOKOM ¥ MarHuTa OT CHJIBI
TOKa M HAmNpaBJICHUs TOKa B KaTywke. l3ydeHwue
JNEUCTBUSI MAarHUTHOTO TOJIE Ha MPOBOJHUK C TOKOM.

KoncrpyupoBanue u H3y4YECHUE paboThI




BIIEKTPOBUTATEIS. Nsmepenne KIIJg
3JIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIEIOBAHUIO SIBJICHUS AJEKTPOMATHUTHOMU
WHAYKOWUHU: HCCIICAO0BAHUC N3MEHCHHIH 3HAYCHUS H

HaIllpaBJICHUA HHAYKIIUOHHOT'O TOKa

7.21

®usnueckue SBICHUS B MPUPOJE: DIECKTPUUYECKHE
SIBJICHUA B aTMOC(i)epe, QJICKTPHUYCCTBO JKHBBIX
OpraHW3MOB, MATHUTHOE TI0JIe 3eMIIH, Ipeiid MOJI0COB,
POJIb MAarHUTHOTO TOJISL J1s1 )KU3HU Ha 3eMiie, OJISIPHOE

CHUAHUC

7.22

TexHuueckue ycTpoHCTBA: JIEKTPOCKOI, aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUNK IEKTPUUECKOM dHEPIUH,
AJIEKTPOOCBETUTENbHBIE TPUOOPBI, HarpeBaTElIbHbIE
AIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE
HPEJOXPAHUTEIH, IEKTPOMArHUT, 3JIEKTPOJBUIATEINb

MMOCTOAHHOI'O TOKA, 'CHEPATOP IMOCTOAHHOTO TOKA

9 KJIACC
Ko Kon anementa [TpoBepsieMbIe AIEMEHTHI COJIEPIKAHUS
pasnena
MEXAHWYECKUE ABJIEHU A
21 Mexanundeckoe nBmwkeHne. MaTtepruanbHas Touka. Cucrema
' oTcuéTa
8.2 OTHOCUTENFHOCTh MEXaHUIECKOTO IBIKEHHUS
8.3 PaBHOMEpHOE NPSMONMHENHOE ABU)KCHHE
24 HepaBuomepnoe npsimonuHeiiHoe nBmwxenue. Cpeanss u
8 ' MTHOBEHHAs1 CKOPOCTh Tella TP HEPABHOMEPHOM JBUXKEHUU
8.5 VYckopenue. PaBHoyckopeHHOE MPSIMOJIMHEHHOE IBHXKEHUE
8.6 CobOoanoe nanenue. OnbiTel ["anmues
PaBHOMepHOE nBMXEHHE 1O OKpykKHOcTU. Ilepuon u
8.7 yactoTa oOpamieHus. JluHeliHas ©  yrjioBas CKOPOCTH.
HenTpocTpeMuUTENbHOE YCKOPEHUE
8.8 [epssiit 3akoH HproToHa




8.9

Bropoii 3akon HproToHa

8.10 Tpetuii 3akoH HeroToHA
8.11 [IpuHIMDI Cynepno3uumn cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHus: cuia TPEHHUS CKOJBXKEHHUS, CHJIa TPEHHS
' MOKOSI, IPYTUE BUBI TPEHUS
%14 Cuna TsSKECTH M 3aKOH BCEMHPHOTO TATOTEHHS.
' YckopeHue cBOOOHOTO MaieHUs
8.15 JBmwkenue turaner Bokpyr Comnna. IlepBas xocmuueckas
' ckopocTb. HeBecoMocCTh U eperpy3ku
8.16 PaBHOBecHe MaTepuaibHOUW TOUYKH. AOCOIIOTHO TBEPIOE
' TENO
%17 PaBHoBecue TBEpAOro Tena C 3aKPEIUIEHHOM OCBIO
' BpaieHus. MomeHt cuibl. LlenTp TsxecTn
8.18 Nwmnynsc Tena. 3Menenue umirynbsca. MIMIysbe CHITBI
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeakTtnBHOE NBHXKEHHE
8.21 Mexanndeckast paboTa U MOITHOCTh
g2 PaboTta cun TsKecTH, ynpyrocty, Tpeaus. CBs3b SHEPIHU U
' paboTsI
823 [loreHumanbHass  SHeprusi  Tema,  MOTHATOTO  Hax
. MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnuanbHast SJHEPIUsL CKATOU NPy KUHBI
8.25 Kunerudeckas oHeprus. Teopema 0 KHHETHYECKOU
' SHEPrUH
8.26 3aKOH COXPaHEHUS] MEXaHHUECKOM 3HepTuu
[IpakTrueckne paboTHI:
OmpenencHue CpeaHEH CKOPOCTU CKOJBKEHHUS Opycka WiH
JBYDKEHUS IIapHKa [0 HAKJIOHHOM miiockocT. OnpeaeneHue
YCKOPEHHUSI Teja MNPH PaBHOYCKOPEHHOM [BM)KEHHH 10
HAKJIOHHOM MJIOCKOCTH.
8.27 UccnenoBanne 3aBUCUMOCTH IyTH OT BpEMEHH IIpH

PaBHOYCKOPEHHOM JBIKEHHH 0€3 HauaJlbHOH CKOPOCTH.

IIpoBepka ruMOTE3B: €CIM TNPH  PaBHOYCKOPEHHOM
JBIDKEHNW 0e3 HadalbHON CKOPOCTH ITyTH OTHOCSTCS Kak
pSAA HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH

BPEMCHU OAMHAKOBEIL.




HccnenoBanne 3aBHCHMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOpPMAaJILHOTO JIaBJICHUS. Omnpenenenune
koopduumenta TpeHus  ckoiamkeHus.  OmpeneneHue
KECTKOCTH TPy kuHBI. OnpeneneHre padOThl CHIBI TPEHHS
MpH PaBHOMEPHOM JBIDKEHWH Tela 10 TOPH30HTAIBHOM
noBepxHocTH. Omnpenenerne paboOTHl CHITBI YIIPYTOCTH TPH
noxasEMe rpy3a C HCHOJIB30BAaHHMEM HEMOJBHKHOTO M

MMOABUKHOT'O OJIOKOB

®dusnueckue SBJICHUS B nopupoac: MpPUIIMBBEI U OTJIUBBI,

8.28 nerxeHue TuiaHeT COJHEYHOM CHUCTEMBl, PEAKTUBHOE
JIB)KEHUE )KUBBIX OPTaHU3MOB
829 Texauueckue YCTpOMCTBA: CIIUTIOMETD, JaTYUKU

IMMOJIOXKCHUS, PACCTOSAHUA U YCKOPCHHA, PAKCThI

MEXAHUWYECKHE KOJIEBAHUA U BOJIHBI

KonebarensHoe paBmxkenue. OCHOBHBIE XapaKTEPUCTHUKU

> KoJIeOaHuil: epuo, 4acToTa, aMIUTUTYAa
92 MareMaTudeckuil U NPy XKUHHBIM MasTHUKU. [IpeBpamenue
' SHEPTUH MPH KOJIeOaTeTFHOM IBHKEHUH
93 3aryxarone kojeOaHus. BbIHYXKICHHbIE — KOJICOaHMS.
' Pe3onanc
Mexannueckre BOJHBI. CBOMCTBA MEXaHMYECKUX BOJIH.
94 [IpononsHble W moOmMEpedHble BOJHBL. JlJIMHA BOJHBI U
' CKOpOCTb €€ pacrnpocTpaHeHHs. MeXxaHW4ecKHe BOJIHBI B
TBEPJIOM TeJle, CEUCMUYECKHUE BOJIHBI
9.5 3ByK. ' poMKOCTB U BbICOTA 3ByKa. OTpa’keHUE 3BYKa
9.6 WndpasByk u ynbTpa3Byk
[IpakTuaeckue padOTHI:
Omnpenenenye  4acTOThl M IepHoAa  KojeOaHui
MaTEMAaTHYECKOTO MasTHUKA.
Omnpenenenne 9acTOTH U NMEPHOAA KOJIEOaHUH MPY>KUHHOTO
MasiTHUKA
97 HccnenoBanne  3aBUCHMOCTH — mepuoja  KoJjeOaHHI

MOJBEIICHHOT0 K HUTHU I'py3a OT AJIMHbBI HUTH. MccnenoBanue
3aBUCHUMOCTH IepHOAa KOJICOaHUH NMPYXKUHHOTO MasTHHKA
oT Maccel rpy3a. lIpoBepka HE3aBHUCHMOCTH MEpHOAA
KoJieOaHuil Ipy3a, IOABEIIEHHOTO K HUTH, OT MacChl rpy3a 1
KECTKOCTH TIPYKHMHBL. M3MepeHue ycKOpeHusi cBOOOIHOIrO

nmaaCHHUA




Qdusndeckne SBICHUS B MPHUPOJE: BOCHPHUATHE 3BYKOB

9.8 JKUBOTHBIMH,  3€MJICTPSICEHUE, CEHCMHYECKHE  BOJIHEL,
IlyHaMH, 3XO
0.9 TexHuueckue  yCTpOMCTBAa:  3XOJOT,  MCIOJb30BAaHUE

yIBTpa3ByKa B OBITY H TEXHHKE

10

SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

ONEeKTpOMarHuTHOE ToJie. DJIEKTPOMArHWTHBIE BOJIHBI.

CBoiiCcTBa 371€KTPOMAarHUTHBIX BOJIH

10.2

[IIxana 37€KTPOMATrHUTHBIX BOJIH

10.3

DNeKTpoMarHuTHas npupoaa cBera. CKOpPoCTh CBeTa.

BoiHOBEIE CBOIICTBA CBETA

10.4

[IpaxTrueckue pabOTHI;
I/I3yquI/Ie CBOWCTB OJICKTPOMAriMTHBIX BOJIH C IMOMOIIBIO

MOOMJIBHOTO TelieoHa

10.5

dwusndeckne IBIEHUS B IPUPOJe: ONOIOTHIECKOe JeiicTBHe
BUAMMOTO,  yIbTPapHOIETOBOTO M  PEHTTEHOBCKOTO

U3JIy4CHUN

10.6

Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE

SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBSI3H

11

CBETOBBIE ABJIEHUA

11.1

JlydeBas monens cBeTa. MIcToUHHMKY cBETa

11.2

[IpsamonuHeitHoe pacipocTpaHEHHUE CBETa

11.3

OTpa)KeHI/Ie cera. Ilmockoe 3C€pKaJIo. 3aKkoH OTPAXKCHUA

CBCTa

11.4

HpeJ’[OMJ’IeHI/Ie cBeTa. 3aKOH MIpeJIOMJICHUS CBCTA. [TomHoe

BHYTpPECHHEE OTPAKEHHE CBETa

11.5

JIunza. Xox nyuel B nuH3€

11.6

OnTuyeckas cucCTeMa (1)0T0 afnmapartra, MHKPOCKOIla U

TCIICCKOIIa

11.7

I'nas Kak OIITHYCCKasA CUCTEMA. BJ'II/ISOpyKOCTI) u

AAJIbHO30PKOCThH

11.8

Paznoxxenne Oemoro ceera B CIICKTP. Onpitel HeroTOHA.

Cnoxxenue CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTuueckue padOTHI:

HCCJ’ISI[OB&HI/IG 3aBUCUMOCTH YyTJIa OTpaX€HHSA CBETOBOT'O

Jy4a OT yTJia HaJeHusl.

N3yuenne xapakTEepUCTHK HW300paKEHUS TIpenIMeTa B




TJIOCKOM 3epKale.
UccnenoBanne  3aBHCHMMOCTH — yrjla  MPEJIOMIICHHS
CBETOBOTO JIy4a OT yIJjia MaJIeHUs Ha TPAHUIIE «BO3IYX — CTEKIIO».
[lomyuenne wu300paKeHWA C TOMOIIBIO COOMpAIOIIEH
JTUH3BL.
Ompeneneaue (HOKYCHOTO PACCTOSHUS W ONTHYIECKOM
CHJIBI COOMpAIOIIeH JIMH3HI.
OnBITHI IO Pa3JIOKEHUIO OEIIOTO CBETa B CIIEKT.
OnpITEI IO BOCHPHATHIO IIBETa TIPEAMETOB IIPH WX
HaOJIOACHUH Yepe3 IIBETOBBIC (DHITBTPHI
Odusndeckne sABIeHUS B mpupone: 3arMmeHuss ConHIa u
11.10 JIyHBI, TIBETA TET, ONTHYECKUE SIBICHUS B aTMOocdepe (IIBeT
HeOa, pedpakius, paayra, MUPax)
111 Texaudeckue yCTpOHCTBA: OYKH, MEPHCKOM, (hoToarmapar,
' OTITHYECKHUE CBETOBOJIBI
KBAHTOBBIE SABJIEHUA
1 OmnsiTel Pezepdopaa u mmanerapHast Mojies atoma. Moiens
. aroma bopa
122 Hcnyckanne u TmorjomieHne CcBeTa aToMOM. KBaHTHI.
' JIuHevarbie CIeKTPhI
12.3 PanmoaktuBHOCTE. Anb(a, 6era- 1 raMMa-U3TydeHHS
oy Crpoenne aTomHOro sipa. HykioHHass mMoaenb aTOMHOTO
’ siapa. M30Tomnsl
15 PanuoaktuBHble mpeBpamienusd. llepuox momypacmana
. ATOMHBIX sIZIEp
12 126 SnepHple peakuuu. 3aKOHBI COXPAaHEHHS 3apsAIOBOTO H
MacCOBOTO YHCEI
12.7 OHeprus cBsi3u aTOMHBIX 1iep. CBsI3b MAacChl U SHEPTUU
18 Peakiuu cunTeza u geneHus spaep. VICTOUYHUKH 3HEPruu
. ComHua u 3Bé311
12.9 Snepnas sHepreruka. JlelicTBre paAMOAKTUBHBIX U3TyUYECHUI
. HAa JKUBBIE OpTraHU3MBbI
[pakTrueckue paboThI:
HaGOmoneHne  CIUTOMIHBIX W JIMHEHYATBIX — CIIEKTPOB
12.10 U3JTYy4YCHHUS.
HccnenoBanne TpeKOB: M3MEpPEHHE JHEPTUU YaCTHUIIBI IO
TOpMO3HOMY TyTH (110 poTorpadusm).




Uzmepenvie pajaroakTHBHOTO (OHA

12.11

®usnyeckue  ABICHHUA B  NPUPOJE:  ECTECTBEHHBIH
pPaAroOaKTUBHBINA (OH, KOCMUYECKHE JIY4H, PaJrOaKTHBHOE
V3ITyICHHE MPUPOTHBIX MUHEPAJIOB, JieHcTBUE

paaduOaKTUBHBIX I/IBHy‘leHI/Iﬁ Ha OpraHru3M 4€JI0BCKa

12.12

TexHuYecKue yCTpONUCTBA: CIEKTPOCKOI, WHIMBUYAJIbHBII

AO3UMCTpP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJbTaTaM
0a30BOro ypoBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHose ®PI'OC

Ilonnmanue ponau QU3MKKM B  HAy4YHOM  KapTUHE  MHDA;
c(OPMHUPOBAHHOCTh 0A30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M IT03HABA€MOCTH SIBJICHUN IPUPO/BI, O PO SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil poid (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHH, 00 3BOIIOLMHU
($u3NYeCKUX 3HAHUN U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHON
KapTMHE MMpa, O BKJIAJ€ POCCHUMCKMX M 3apyOEeKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHMS O BHUJAX MaTepuu (BELIECTBO U MOJE), O JIBUKEHUU Kak
criocobe CyIeCTBOBaHHS MaTepuu, OO0 AaTOMHO-MOJICKYJISIPHOMN
TEOPUH CTPOCHHMS BEIIECTBA, O (PU3MYECKON CYIIHOCTU SIBJICHUUN
npupoabl (MexaHI/I‘-IeCKI/IX, TCIIIIOBBIX, 9JICKTPOMArouTHBIX U
KBaHTOBbIX); yMEHHME pa3iuyaTh SBJICHUS IO OMNHCAHUIO HX
XapaKTEepHbIX CBOWCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
naHHOe (pu3Mueckoe sBIIEHUE; YMEHHE pPaclio3HaBaTh IPOSBIICHUE
U3yYEHHBIX (PU3UYECKUX SIBICHUI B OKPYXKAIOIIEM MHUPE, BBIICISAL

WX CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH)

Brnanenue ocHOBaMM MOHSTUHWHOIO ammapara U CHUMBOJIUYECKOTO
s3bIKa (PU3UKU U MCIONIB30BAHUE UX JJIS pelIeHHs YYeOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tes, (PU3WUYECKHUE SIBICHUS U

IMpONHECCChI, UCITIOJIB3Y (I)yH,Z[aMeHTaJIBHLIe " SMITUPUYICCKHUC 3aKOHBI

YMeHne OIHuChIBaTh HN3YUCHHBIC CBOMCTBA TE€a H (I)I/I3I/I‘-IGCKI/IG

SABJICHUS, UCIIOJIB3Y S (1)I/I3I/I‘~ICCKI/IG BCJIINYHHBI

Brnagenne oOcCHOBaMH METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOJTI0ICHUS TPaBHJT O€30MTaCHOTO TPY/a: HAOMIoACHUE HU3UIECKUX
SIBJICHUI

YMCHHUC CaMOCTOATCIIbHO CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY




13 JaHHOTO Habopa 000pyMOBaHMS IO MHCTPYKIIMH, OTIMCHIBATH XO]T
OIIBITA M 3alUCHIBATh €0 PE3yJIbTaThl, ((OPMYIHPOBATH BBIBOBI;
[IPOBEJCHUE NPSIMBIX M KOCBEHHBIX H3MEpeHUuN (U3NuecKux
BEJIMYMH: YMEHHUE IUIAHUPOBATH HW3MEPEHMS, CaMOCTOSTEIBHO
coOupaTrh SKCHEPUMEHTAJbHYIO YCTAaHOBKY 110 HHCTPYKLHUH,
BBIUHCIIATh 3HAYCHHME BEJIWYMHBI U aHAJIU3UPOBATh I1OTYYCHHbIE
pe3yapTaThl ¢ Y4YETOM 33JaHHOM IOIPEIIHOCTH PpEe3yJbTaTOB
U3MEPEHUI;

MIPOBEJICHUE HECJIOXKHBIX OSKCIIEPUMEHTAIBHBIX HCCIIEI0BaHUM;
CaMOCTOSITENIFHO COOMpaTh HSKCIEPUMEHTAJbHYIO YCTaHOBKY H
MIPOBOAMTH  HCCJENOBAaHUE 1O  HMHCTPYKIUH, IPEACTABIAThH
MOJTyYEHHbIE 3aBUCUMOCTU (DPM3NYECKUX BEJIMYMH B BUJE TaOIUI] U
rpadUKoOB, YYWUTHIBATh IOTPELIHOCTH, JENaTh BBIBOJABI 110

pe3yiibTaTaM UCCICTOBAHUA

[Tonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoOjelnei
(MaTepuanbHas TOUka, aOCOIOTHO TBEP/IOE TEJIO, MOJIENIN CTPOCHHUS
ra3oB, XUJKOCTEH M TBEPABIX TeJ, IUIAHETapHAas MOJIENb aToMa,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHUE NPUMEHATh UX IS

0OBsACHEHHS (1)I/ISI/I‘IGCKI/IX IIpoueccoB

YMmeHne oOBACHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
YUCJIE U B KOHTEKCTE CHUTyalludl IPAaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IIPUYMHHO-CIICICTBEHHBIE CBSI3U
U CTPOUTH OOBACHEHHE C OINOpOW Ha W3YYCHHBIE CBOHCTBA
¢Gu3nyeckux sBICHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJENIU

YMmeHnue pemath pacuéTHble 3ajauu (Ha Oaze 2 — 3 ypaBHEHHI),
UCIIONB3Yysl 3aKOHBI U (QOpPMYJIBL, CBs3bIBatOIIMe (U3NYECKUE
BEJIMYUHBI, B YACTHOCTH, 3allUCHIBATh KPATKOE YCIIOBHUE 3a]ayH,
BBISIBJISITh HEJIOCTAIOIIME JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIBL,
HE00XOUMBIE JUIs €€ PelIeHHs, HCIIOIb30BaTh CIIPAaBOYHbBIE TAaHHBIE,
MIPOBOJIUTH PACYETHl U OLEHUBATH PEATMCTUYHOCTH IOJYYEHHOTO
3Ha4YeHUs (pU3MUECKON BETMUNHBI; YMEHHE ONPEAEISATh Pa3MEPHOCTD

(bu3nyecKoil BeIMYNHBI, MOTYYECHHON IPU PEILICHUH 3a7aun

Vmenue XapaKTCPU30BaTh MPHUHIUIILI Z[GflCTBI/I?I TEXHUYCCKUX

YCTPOMCTB, B TOM YHCJ]I€ OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX




TEXHOJIOTHYCCKUX IMPOLECCOB IO NX OMUCAHUIO, UCIIOJb3Yd 3HAHUA
0 CBOMCTBax (I)I/I3I/ILICCI(I/IX SIBIICHUI U H606XOIII/IMBIC (bI/I3I/II-ICCKI/IC

3aKOHOMEPHOCTH

10

YMeHue HCrosib30BaTh 3HAHUA O (U3MUECKUX SBJICHUAX B
MIOBCETHEBHON KM3HM Ui obOecreyeHuss Oe30MacHOCTH  IpH
oOpamieHUH ¢ OBITOBBIMH  NpHOOpaMH W TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 310pOBbS U COOJIIOJEHHUS HOPM
AKOJIOTMYECKOTO TOBEJIEHUS B OKpY)KaIOIEeH cpene; MOHMMaHue
HEOO0XO/IMMOCTU NPUMEHEHUs JOCTHKEHUHM (PU3MKU M TEXHOJOTH

JUI paliMOHAIbHOIO IPUPOIOTOIb30BAHUS

11

OneIT TIOMCKa, TPEOOpa3OBaHUS W TPEACTABICHUS WHGOpPMAIUU
(bU3MYECKOTO COAEpXKAHUS C HCIOJIb30BaHMEM HWH(OPMAaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OLIEHUBATh 1I0CTOBEPHOCTh
MOJly4eHHON WH(GOpMallMd HAa OCHOBE HMEIOIIUXCS 3HAHUM U
JONOJIHUTENBHBIX ~ MCTOYHUKOB; YMEHHUE HCIOJIb30BAaTh IIPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUil HayYHO-IOMYJISIPHYIO JINTEPATypy
(U3HYECKOTO COCPIKAHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYpChl CETH
Wutepner; BnaneHue 0a30BbIMM HaBbIKAaMU MpeoOpa3oBaHUs
nH(pOpMaNMi W3 OJHOW 3HAKOBOH CHUCTEMBI B JIPYTyIO; YMEHHUE
CO3/1aBaTh COOCTBEHHBIE NHCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBE MH(POPMAITUH 13 HECKOIBKUX HCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHWYECKUE ABJIEHMA
1 Mexannyeckoe JBwkeHne. MarepuanbHasd Touka. (Cucrema  oOTcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
- PaBHOMepHOE U HepaBHOMeEpHOE IBHXKEHHUE. CpeHss ckopocTs. Popmyiia ais
' BBIYMCIICHUS CpeHeN cKopocTu: v = S/t
PaBHOMepHOE MpsMONIMHENTHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJAUHATHI T€a OT
BPEMEHH B CIy4ae paBHOMEPHOT'O NPSIMOJIMHEWHOTO IBHKEHUS:
13 x(®)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHU MAJIs MPOEKIHMU CKOPOCTH, MPOEKLUU
NEepEMEILEHNUs, IIyTH, KOOPAMWHATBl IPU PABHOMEPHOM MPSIMOJUHEHHOM
JBUKCHUH
3aBUCHUMOCTb KOOPAMHATHI Tejla OT BPEMEHHM B Clly4ae PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO JBUKEHMUSL:
_ _ £
Se(f) =V, # 1+ * 5
@opMmyael Ui OPOEKLUUN NEPEMELICHUs], NTPOEKLIUN CKOPOCTH U MPOEKLUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:
1.4 s.(D=yy, -t+a,- L :
2
U.\'(t) =Upy +a, -1,
a (f)=cast,
uh.2 — UE_T: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIS MPOEKLUUH YCKOPEHUS, MPOEKLIUU
CKOPOCTH, NPOEKLIUU IIEPEMEINEHUs, KOOPIMUHATBI IPU PaBHOYCKOPECHHOM
MPSIMOJIMHENHOM JABM)KEHUU
CBobonnoe nanenue. @opMyiibl, ONKMCHIBaIOIINE CBOOOIHOE MaleHUE Tela Mo
s BEPTUKAIM (JIBWKEHHE Tella BHU3 WJIM BBEPX OTHOCUTEIBHO IMOBEPXHOCTU
' 3emin). I'paduku 3aBUCUMOCTH OT BpPEMEHM ISl HPOEKIMH YCKOpPEHUs,
MPOEKIIMU CKOPOCTH M KOOpJAUHATHI NpHU CBOOOAHOM TaJE€HUU Tenla Io




BEPTUKAIIN

CKopocTh paBHOMEpPHOTO JIBWKEHHUS Tejla MO OKpyKHOcTU. Hampasnenue
CKOPOCTH.

®opmynia g BBIYUCIEHUS CKOPOCTH YEPE3 pajnyC OKPYKHOCTH M NEPUOL

oOpareHus:
¥ —
o e
T
16 entpocTtpeMutensHoe yckopeHue. HampapieHue IEHTPOCTPEMHUTEIBLHOIO
yckopenus. Dopmyiia 1u1st BBIYMCIEHUS YCKOPEHUS:
2
i U
A
dopmyiia, cBI3bIBAIOLIAS IEPUOJT U YACTOTY OOpaIlleHU:
V= .
T
Macca. IInotHocTs BemecTa. @opmyiia AJisg BBIYUCICHUS IUIOTHOCTH:
L7 _m
R
1.8 Cuna — BektopHas pusndeckast Bennauaa. CIoKeHUEe CHIT
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpPA CHJIbIL, JENCTBYIOIIEH
Ha TeJo
B3anmoperictue ten. Tperuit 3akoH HeroTona:
1.11 _ -
Fy y=-F;
Tpenue mnokoss u TpeHue ckojibxeHud. dDopmyna A BBIYUCIECHUS MOIYJIS
1.12 CHJIBI TPEHUS CKOJIbKEHUS:
F_=u-N
=t
Hedpopmanus tena. Ympyrue u Heynpyrue nedopmanvu. 3aKoH YHIpyrou
1.13 nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHUS:




My -,
F:G.:—_“

R
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO TaICHHUS.

@dopmyia Ui BBIYMCIEHUS CHIIBI TSDKECTH BOMM3M moBepxHocTH 3emin: F =
mg.
JBuxenue ninanet Bokpyr Connua. IlepBas kocMudeckast CKOpOCTb.

HeBecomocTh 1 ieperpysku

Nmmynbe Tena — BekTopHas pu3nyecKkas BeIMUnHa.

1.15 p=mo
HNmnynsc cucremsl Ten. U3MeHeHne ummyJibea. MIMIyabe cusibl
3aKOH COXpaHEHUsI UMITyJIbCa JJIsl 3AMKHYTOM CUCTEMBI TE:
1.16 D=nyU +n, Ly =const
PeakTnBHOE ABIKECHIE
Mexannueckas pabota. @opmyiia Jisi BEIYUCICHHUS PaOOTHI CHIIBL:
A=Fscosa
1.17 Mexanunueckass MOIITHOCTE:
N2
r
Kunernueckas v noteHmanbHas sHeprus. Gopmyra a1 BHIYUCICHUS
KUHETUYECKON YHEPIUH:
¥
mu
E =——
s 2
1.18 .
Teopema o kuHeTHUeCKOU SHEprUn. DopMyIia s BHIYUCICHUS
MOTEHIMATbHON SHEPTUH Tella, TOJAHITOrO
HaJ 3eMIéii:
E p =Mgh
MexaHudeckasi SHEpPIrus:
E=E,+E p
1.1 "

9 3aK0oH COXpaHEHUsI MeXaHW4YeCKor sHeprun. Popmyria ajis 3aKkoHa
COXpaHEHUsI MEXaHUYECKON IHEPTUU B OTCYTCTBUE CUJI TpeHus: £ = const.
[IpeBpareHue MEXaHMYECKON SHEPTUHU TIPU HATMIUHU CHIIBI TPCHHS.

120 [IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKHU.

Peruar. MomeHnT cuisl: M - Fl.




VYcioBue paBHOBECHS phluara:
M +M, +..=0
[MoxBwxHbIHM 1 HenoABWXKHBIN 0510ku. KIT/] mpocThIX MexaHU3MOB,

n= Anonesuas
*‘iﬁrparzemax

JlaBiienue TBEpIOTO TENA.

dopmya 1711 BEIYUCIICHHSI TaBJICHUS TBEPIOTO Tea:

p= F
s
1.21 JlaBnenue ra3za. ATMocdepHoe J1aBlIeHHUE.
IM'uapocTaTudeckoe 1aBlieHUE BHYTPH KUIKOCTH.
®opmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+ D,
1.22 3akon [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. Dopmyna JUisl ONpEACNICHUS BBITAJKUBAIOUIEH CHIIBI,
NeiicTByIONIEH Ha TeJ0, HOrPyKEHHOE B )KUIKOCTh WITU Ta3:
1.23
Fam =P8V
VYcnosue miaBanus tena. [InaBanue cyoB U BO3ayXoIjIaBaHUE
Mexannyeckue KoyieOaHWsA. AMIUIMTYIa, TEPUOJ W dYacToTa KoJieOaHUH.
124 dopmyna, CBI3bIBAIOIIAS YACTOTY U MEPHO KOJICOAHUIA:
o 1
T
125 MaremaTtuueckuidi ¥ TPYXUHHbIA MadATHUKH. [IpeBpailieHue SHEprud mnpu
KOJIeOaTeIbHOM JIBUYKEHUU
1.26 3aryxatomue konedanus. Beinyxaennsie konedanus. Pesonanc
Mexanuueckue BOJHBL. [IpoonbHbIe U MonepevyHbie BOMHBL. JIJIMHA BOJHBI U
CKOPOCTh PaCIpOCTPAHECHHUS BOJHBI:
1.27
L=v-T
128 3Byk. ['poMKoOCTh U BbIcOTa 3ByKa. OTpaxkeHUE 3BYKOBOM BOJIHBI Ha TpaHUIIE
IByX cpell. IH(ppa3Byk U yIbTpa3ByK
129 Ipaxmuueckue pabomul

N3mepenne cpeaHel IUIOTHOCTU BEIIECTBA; apXUMENOBOM CHUIIbI; KECTKOCTH




MPYXUHBL; KO3((PULIMEeHTa TPEHUS CKOJIBXKEHUS; paOOThl CUJIbI TPEHHUSI, CUIIBI
YIPYTOCTH; CpeHEN CKOPOCTH IBM)KEHUS OpyCKa MO HAaKJIOHHOW IUIOCKOCTH;
YCKOpeHHUsl Opycka TpH ABMKEHUU 10 HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuosia KojeOaHMM MaTeMaTH4eCKOro MasTHHKA, 4YacTOThl M Iepuoja
KoJieOaHU# PYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIETO HA PhIUar;
paboThl CHJIBI YIPYTOCTH NpHU MOABEME IPy3a C MOMOILBIO HEMOIBUIKHOIO
0J10Ka; pabOThI CUJIBI YIPYTOCTH NPHU MOAbEME I'Py3a C IOMOILBIO [TOABHKHOTO
6J0Ka.

HccnenoBanne 3aBUCUMOCTH apXHMEJIOBOW CHJIBI OT 00BbEMa MOTpYyXKEHHOU
Y4acTH TeJIa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHJIIBI
OT MAacCChI TCJia, CUJIbI TPCHUA CKOJILXKXCHUSA OT CHUJIbBI HOPMAJIbHOI'O AABJICHUA U
OT pojia MOBEPXHOCTH; CUJIbI yIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTETICHU
nedopMaIuu Py KUHBL; YCKOPEHUs OpycKa OT yrila HaKJIOHA HAIIPABJISFOIICH;
neproja (4acToThbl) KoJeOaHU HUTSHOTO MasgTHUKA OT JUIMHBI HUTH; TIeprUoia
KoJe0aHui MPYKUHHOTO MAasiTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBL;
WCCIIeIOBaHNE HE3aBUCUMOCTH TEpHoJa KojeOaHWH HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka yciioBust paBHOBECHSI pblyara

1.30

Qusuueckue A6NeHUs 6 Npupooe: TPUMEPHl IBUKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KMBOW U HEXHUBOW MPHUPOJE, NEHCTBUE CUIIBI TPEHHSI B IPUPOJIE
U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE TuiaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PhIUAry B TEJIE YEI0BEKa, BIUSIHIE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OPraHW3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, celicMUUecKure BOJIHBI, IYHaAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIHIOMETD, TATUYUKU TTOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, AWHAMOMETp, MOAIIUIHUKN, PAKEThl, pbIYar, MOJIBMXHBIA U
HETIOJBYDKHBIA OJOKH, HAKJIOHHAS TUIOCKOCTh, IPOCTBIE MEXaHU3MBI B OBITY,
COOOIIAOIIUECS] COCYBI, YCTPOMCTBO BOJOMPOBOA, THUAPABINISCKUN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMETp, 3XOJIOT,

WCIOJIb30BAHUE YIIbTPa3ByKa B OBITY U TEXHHUKE

TEIUVIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOH TEOPHH  CTPOCHUS
BerecTBa. Moenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOT0 COCTOSHUI BEIIECTBA.

KpI/ICTaJ'IJ'II/I‘{eCKI/Ie u aMop(bHHe TCI1a

2.2

I[BI/I)KGHI/IC qacTull BCHICCTBA. CBs3b CKOpPOCTH JBHXXCHHA YaCTHL C

Temreparypoii. bpoyHoBckoe nBmwxenue, muddysus




23 CmauyuBaHue U KalWUISIPHbIE SIBICHUS
24 TenoBoe paciiupeHue u cxatue
2.5 TemoBoe paBHOBECHE
26 Buytpennsist sueprus. Pabora u Temionepenada Kak CrocoObl M3MEHEHUS
' BHYTPEHHEHN SHEPruun
2.7 Buael Terionepenaun: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3TyYEHUE
HarpeBanue wu oxnaxaenue Tten. KoauuectBo TemnoTel. Y enbHas
28 TEMJI0EMKOCTD:
O=cem(t,—t,)
3aKOH COXPAaHEHHUS PHEPrHM B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIIOBOTO
2.9 OanaHca:
0,+Q, +..=0
Ucnapenune u konaeHcauus. M3mMeHeHHe BHYTpPEHHEW SHEPrMU B MPOLIECCE
510 WClapeHuss W KoHJAeHcauuu. Kumenwe KUAKOCTU. YIenabHas TemoTa
' napoobpazoBanusi: L = Q/m
2.11 BnaxnocTs Bo3ayxa
[InaBnenne u kpucraumsanusd. l3MeHeHue BHYTpEHHEH OSHEpPruu IpHU
IJIaBJICHUU U KPUCTAIUIM3ALUU. Y IeJIbHAS TEIUIOTa UIABJICHMUS:
2.12 0
T m
513 BHyTpeHHsAsT SHeprus cropaHusi TOIUIMBA. YJelbHass TEIUIOTAa CTrOpPaHUs
' TOIIMBA: ¢ = Q/m
2.14 [Tpunnume! paboTe! TermnoBsix AsuraTenei. KITJI remmoBoro asurarens
IIpakxmuueckue pabomul
N3mepenue yenpHOM TEIIOEMKOCTA METAJUTMYECKOT0 [IWIMH/PA; KOJIUYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOM KOMHATHOM TemrepaTypbl (DUKCHPOBAHHOU
Macchl, B KOTOPYIO OIYIIEH HArpeTblil IWIMHAP; KOJWYECTBA TEIUIOTHI,
2.15 OT/IaHHOTI'O0 HArpeThIM LMJIMHAPOM, IOCIIE€ OIYCKAHMS €ro B BOAY KOMHATHOU

TCMIICPATYPhI; OTHOCHUTEIBHON BJIaXXHOCTH BO3/1yXa, YHGHBHOﬁ TCIIJIOTHI
IUIaBJICHUA JIbJA. HCCJ’ICI{OB&HI/IC HU3MCHCHHUA TEMIIEpATYypbl BOAbI IIpU
PA3JIMYHBIX YCJIOBUAX; SIBJICHUA TEII000MEeHa npu CMCIIMBAHUHA XOJIO[[HOI;’I u

ropsiueil BoAbl; mpolecca UCIapeHust




Dusuueckue s61eHus 8 npupode.‘ MMOBEPXHOCTHOC HATAKCHHUEC U KAIMUIJIAPHBIC

2.16 SIBJICHUSI B IPUPOJE, KPUCTAIIBI B Mpupoae, uziydenue ConHila, 3amep3aHue
BOJI0OEMOB, MOPCKHE OpHU3bl; 00pa30BaHKUE POCHI, TyMaHa, HHEs, CHEeTa
Texnuueckue  ycmpoucmea: — KalWUIAPbl, TPUMEPbl  HCIOJIb30BaHUS

517 KPHUCTAIJIOB, )KUKOCTHBIA TEPMOMETP, TaTYHK TEMIIEPATYPHI, TEPMOC, CUCTEMA

' OTOILJICHUSI JJOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOWHA, ABUTATEIb
BHYTPEHHETO CTOpaHUs
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnekTpusanus Teil. J[Ba Buja 3J1eKTpUYECKuX 3apsJioB
3.2 BzaumopeiictBue 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEeHMsI AJIEKTPUUYECKOTO 3apsiia
14 Onextpuueckoe noje. HanpsxéHHocTh anexkTpuyeckoro mnois. IlpunHuun
' CYTIEPIO3UIINH IEKTPUUECKUX TMOJeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snexktpuueckux 3apsaoB. JleiicTBHE AIEKTPUYECKOTO MO Ha
' 3IeKTpUUEeCcKre 3apsibl. [[pOBOAHUKY U JUIIIEKTPUKU
[TocTostHubIN snekTpudeckuid Tok. JleWcTBus snekrpuyeckoro Toka. Cuia
3.6 tToka. Hampsixenue.
I=q/t, U=A4/4
37 DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
’ R =pl/S
3.8 3akon Oma aJig ygacTka anekrpudeckoit nenu: I = U/R
[locnenoBarenpHOE COEIMHEHUE TPOBOIHUKOB:
I,=1,; U=U,+U,; R=R+R,
3.9 [TapannenbHoe coeAMHEHNE TPOBOHUKOB PAaBHOTO CONIPOTUBIICHHUS:
U=t T=T3 - R=1
1 2 Bl ”
CwmenranHble COSTMHEHUS TTPOBOTHUKOB

3.10 Pabota u moiHOCTh 351ekTpuueckoro Toka. 4 = Ult, P = Ul
3akon Jlxxoyns — Jlenma:

3.11 2

Q=I"-R-t
310 OnpiT Opcrena. MarHutHoe Moji€ NPSIMOTO TPOBOJHUKA C TOKOM. JIMHMH

MarHuTHON MHIYKITUH




MaruutHoe 10J1€ IOCTOSHHOI'O MAarHuta. B3auMoJIelcTBUE ITOCTOSHHBIX

3.13
MarHuToB

3.14 JleficTBHE€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM

3.15 OnbiTel Papajes. SABneHue seKTpoMaraHuTHOM nHayKIuu. [IpaBuio Jlenna
Ipaxmuueckue pabomul
N3mepenne  3IEKTPUYECKOrO0  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B IMPOBOJHUKE

316 (pe3ucTopsl, IaMIIOuKa), OT HAMpsHKEHUS Ha KOHIaX MPOBOJHUKA; 3aBUCIMOCTH

. COMNPOTHUBIIEHUS OT JJIMHBI IPOBOJHUKA, IJIOMIAIA €r0 MOMEPEYHOr0 CEUCHUS

1 yAEIBHOI'O CONPOTUBIICHHUS.
[IpoBepka npaBuia AJist SAEKTPUUECKOTO HAMPSHKEHUS NP MTOCIIEI0BATETLHOM
COEIMHEHUM NPOBOJHUKOB; MPABWJIA JJIs1 CHJIBI DJIEKTPUYECKOrO0 TOKAa IpPH
napauieIbHOM COCIMHEHUH MPOBOJAHUKOB (PE3UCTOPHI U JIAMITIOYKA)
Qusuueckue A6N1eHUss 8 Npupode: DIEKTPUYECKHE SIBICHUS B aTMmocdepe,

3.17 AEKTPUYECTBO )KUBBIX OPTaHU3MOB, MArHUTHOE 110JI€ 3eMJIU, Ipei] MorocoB,
POJIb MATHUTHOTO TOJISL JIJIs )KU3HU Ha 3eMiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: >JIEKTPOCKOI, aMIEPMETpP, BOJIBTMETP, PEOCTart,
CYETUMK  DJIEKTPUUECKOW HDHEPTUM, IJIEKTPOOCBETUTEIBHBIE  MPUOOPHI,

3.18 HarpeBaTeJIbHbIC ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJIEKTPOJBHUTaTENb TOCTOSHHOTO TOKAa,
re€HEPaTOp MOCTOSIHHOTO TOKa

3.19 DJIeKTpOMarHuTHbIE BOJHBI. [1IKkasa 3JeKTpOMarHuTHBIX BOJH

3.20 JlydeBas monenb ceta. [IpsamonnHeliHOe paclipoCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [limockoe 3epkaiio

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus ceera

-~ JIunza. Xon nyueid B nuH3e. PoKycHOE paccTosiHue JuH3bl. OnTHYecKas cuiia

' muH3bl: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. ONTHIECKHUE TPUOOPHI
IIpaxmuueckue pabomul

196 W3mepenne onTuyeckoi cruibl coOMparomei TMH3bI; (POKYCHOTO PacCTOSHUS

cobuparoineii JIMH3HI (TI0 CBOMCTBY PAaBEHCTBA pa3MEPOB IIPEAMETA U N300pakeHHUS,

KOTJa TpeIMeT pacroyiokeH B JBOWHOM (hOKyce), MoKaszaTessl MpeloMIICHUS




CTEKJIA.

HccnenoBanne CBOHCTBA HM300paKeHMs, IMOJYYECHHOIO C  IOMOILBIO
coOuparolel JMH3bI; U3BMEHEHUs. OKYCHOTO PACCTOSTHUS JBYX CIIOKEHHBIX JIHH3;
3aBUCUMOCTH YIJIa IPEJIOMIICHUs CBETOBOIO Jy4ya OT yIVia NaJeHUs Ha TpaHuULEe

«BO3AYX — CTCKJIO»

Qusuueckue senenuss 6 npupoode: 3atmenuss ConHua u JlyHbl, LBera Tedn,

327 ONTUYECKHUE SBJICHUS B aTMOcdepe (1IBeT HeOa, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, TepHCKom, ¢doToanmnapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
il PagnoaktuBHOCTh. Anbda-, 6eTa-, raMMa-u3iryueHus. Peakuuu anbda-u 6era-
. pacnana
T Oneitel Pesepdopna mo paccesauio anbba-gactuil. [limanerapHas MoOENib
' aToMa
4.3 CocraB aromHoro sigpa. M3oromnst
4.4 [Tepuon nonypacnaga aTOMHBIX sIAEP
4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOI0O U MAaCCOBOTO YHCET
Qusuueckue sA6NeHUs 8 Npupode. €CTECTBEHHBIM paguoaKTUBHBIN (OH,
4.6 KOCMUYECKHE JIy4YH, PAJAUOAKTUBHOE W3IYYCHHE MPUPOIHBIX MHHEPAIOB,
JeiicTBUE paJiMOAaKTUBHBIX W3ITyUYE€HUN Ha OPraHu3M YelloBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKO, HHIUBUIYaJTbHBIN JO3UMETP, Kamepa

BI/IHBCOHa, AACPHAA SHECPTCTUKA




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ U3JaHNE,
nepepadotanHoe [leppiikun .M., UBanos A.M. AkuuoHepHoe 00OLIECTBO
«M3narensctBo «lIpocsemenue»

» dusuka: 8- kmacc: 0a30BBIM YPOBEHb: YUEOHUK; 3-€ U3/IaHUE,
nepepaborandoe [lepoimkun .M., BanoB A.W. AkiinonepHoe o011ecTBO
«M3narenscTBO «IIpocBenieHne»

» dusuka: 9-i knacc: 6a30BBIM YPOBEHB: YUCOHHK; 3-¢ U3/IaHKE,
nepepaboranHoe [epoimkun .M., I'yrauk E.M., UBanoB A.U. u np.

AknmonepHoe oomectBo «M3aarenbetBo «lIpocBemenne»



