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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 HAy4YHO OOBSCHATH SIBJICHHUS,

e OILICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEOBAHNUS;



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.
5



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.
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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
JaCTH:

1) mnaTpuOTHYECKOTr0 BOCIIMTAHMS

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3HYECKON HayKH;

- IEGHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaJaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B 00CY>K/I€HUH OOIIECTBEHHO 3HAUMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JE€ATEIBHOCTH
YUEHOTO;

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

- BOCHPHUSTHE ICTETHUECKUX KAYECTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HAHHME UEHHOCTH (HU3MYECKON HAyKM KaK MOIIHOTO HHCTPyMEHTa
[I03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYpBHI;

- pa3BUTHE Hay4YHOH JI0003HATEIBHOCTH, MHTEpEca K HCCIEeI0BATEIbCKON
NEATEIbHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0pPOBbS W  3MOLMOHAJIBHOIO
0J1aronoJry4ms:

- OCO3HaHUE [IEHHOCTH 0e30macHoro ooOpas3a JKHW3HU B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi O€30I1aCHOrO TIOBEJIEHUS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAIIIHUX YCIIOBUSIX;

- chopMHUPOBAHHOCTH HaBbIKA pedICeKCUH, TPU3HAHUE CBOETO MIpaBa Ha OIHOKY
Y TaKOTI'0 € MpaBa y Apyroro 4ejJoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTMBHOE Yy4YacTHE B pEUICHUU MPaKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTUYECKOH U
COLIMAJIbHOM HAIIPaBJIEHHOCTH, TPEOYIOIINX B TOM YHCIIE U PU3NYECKUX 3HAHUM;



e - MHTEpEC K MPAKTUUECKOMY U3YUEHUIO MPOQECCuil, CBI3aHHBIX C (PUBUKOM;

e 7) 3KOJIOTMYECKOr0 BOCTIMTAHUA:

e - OpUCHTAIMA HAa MpPUMEHEHHE (PU3MYECKUX 3HAHUU JJIs pEelieHUs 3a7ad B
o0JlacTh OKpY’Karolel Cpeabl, TUIAHUPOBAaHUS IOCTYNKOB U OLEHKA UX
BO3MOYKHBIX ITOCJIEICTBUU JIJIL OKPYKAIOLIEN CPEBI;

e - OCO3HaHHUE TJ00ATBLHOTO XapaKTepa JKOJOTMYECKHX MpoOieM M MyTer ux

peneHus;

e 8) ajanTanMu K M3MEHAIIHMMCH YCJOBUSAM COLHUAJBHOW M NPHUPOAHOMI
cpeasl:

e - MOTPEOHOCTH BO B3aUMOJACHCTBMM TNpPU BBIIOJHEHUU HCCIEIOBAaHUN U
IPOEKTOB (HU3MUECKON HAIpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAaHUSAM
ApYTHuX,

e - TIOBBIINIEHWE YPOBHSI CBOEHM KOMIIETEHTHOCTH YEpe3 NPAKTUYECKYIO
NEATEIIbHOCTD;

e - OTPeOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM YKCIe (POPMYIUPOBATH
UJIeH, MIOHATHUS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHUE AeHUIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

e - [JIJAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNHU HOBBIX (PM3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISBJISTH B3AaUMOCBS3HM MIPUPOJIBI, 00IIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCIIOJb30BaHUEM (PU3HUECKUX 3HAHUMH;

e - OLEHKAa CBOMX JECHUCTBUU C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
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 BBIBIATH W XapaKTePU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BIEHUN);
e YCTaHABJIMBATH CYIIECCTBCHHBIM MPU3HAK KIacCU(HUKAIIMKM, OCHOBAHUS JIJIS
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,;



e 1CMOJb30BaTh IPU BBHINOJIHEHUU Y4E€OHBIX 33JaHUIl HAYyYHO-IOMYJISPHYIO
JAUTEpaTypy (PU3NUECKOTO COAEPIKAHUS, CIIPaBOYHbIE MAaTEPUaJIbl, PECYPCHI
cetu HMuTepHer, BnaaeTb NpuUEMaMHM KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYIYIO;

e C03/1aBaTb COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOIEHUS 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 KIIACC
KosmnuectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM KoHTpObHbI MpakTaueckn (undgposbie)
n/n NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
e padoThbI e padoThbl
pecypcebl
Paznen 1. ®usuka u €€ poJsib B IO3HAHUU OKPYKAKOLIEr0 MUpa
bubnuorexa [JOK
1.1 ®du3zuka - HayKa 0 Ipupoae 2 https://m.edsoo.ru/7f41619
4
bubnuoreka [JOK
1.2 Du3nYeCKUe BETUYNHbI 2 1 https://m.edsoo.ru/7f41619
4
bubmmorexa [JOK
1.3 EctrecTBeHHOHAYUYHBI METO/T TO3HAHUSA 2 1 https://m.edsoo.ru/7f41619
4
Hroro no pazaeny 6
Pazjen 2. [lepBoHayaibHbIe CBeeHHs 0 CTPOCHHH BellleCTBA
bubmuorexa [JOK
2.1 Crtpoenue BemiecTBa 1 https://m.edsoo.ru/7f41619
4
. but6mmoreka [IOK
JIBr>KeHre U B3aUMOIEUCTBUE YaCTHUII
2.2 2 https://m.edsoo.ru/7f41619
BEIllECTBA
4
but6mmoreka [{JOK
2.3 ArperaTHble COCTOSIHMSI BELLIECTBA 2 1 https://m.edsoo.ru/7f41619

4



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

Hroro no pazneny

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl

but6mmoreka [IOK
3.1 MexaHHYeCKOE ABMKCHHE 3 https://m.edsoo.ru/7f41619
4
but6mmoreka [IOK
3.2 Wuepuust, Macca, INIOTHOCTh 4 https://m.edsoo.ru/7f41619
4
bubmuorexa [JOK
33 Cuna. Bungpl cun 14 https://m.edsoo.ru/7f41619
4
Hroro no pasneny 21
Pasznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
Hasnenue. Ilepenada gaBiaeHUs TBEPABIMU buGmorexa LOK
4.1 P P 3 https://m.edsoo.ru/7f41619
TEIIaMH, JXHUAKOCTSIMH U Ta3aMH 4
bubnunoreka [IOK
4.2 JlaBiaeHue KUIKOCTH 5 https://m.edsoo.ru/7f41619
4
bubnunoreka LIOK
4.3 AtmocdepHoe naBieHNE 6 https://m.edsoo.ru/7f41619
4
JlericTBUE MKUJIKOCTH U T'a3a HA MOrPYKEHHOE bubmmorexa [TOK
4.4 A by 7 https:/m.edsoo.rw/7f41619
B HUX T€JIO
4
Hroro no pazaeny 21

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus



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

but6mmoreka [IOK

5.1 PaboTa 1 MOITHOCTH 3 1 https://m.edso0.ru/7f41619
4
bubmuorexa [JOK
5.2 IIpocTbie MeXaHU3MBI 5 1 https://m.edsoo.ru/7f41619
4
bubmuorexa [JOK
5.3 Mexanudeckasi SHEpPTUs 4 1 https://m.edsoo.ru/7f41619
4
Hroro no pazneny 12
PesepBHOE BpeMmst 3
OBIIEE KOJIMYECTBO YACOB 110 68 12

[NPOTPAMME



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

KoanuecTBo 4yacoB

DJIEeKTPOHHbIE
No 11/11 HaunMeHoBaHMe pa3/ie/ioB U TeM KoHTpoabHE! Mpakrauecikn (undpossbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThblI e padoThbl
pecypcsbl
Pasznea 1. TensioBble siBjieHUst
1.1 CrtpoeHue u CBOIMCTBA BEIIECTBA 7 bubmmorexa LIOK
' P - https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3nes 2. DiieKTpu4ecKHe M MATHUTHBIE SIBJICHHSA
)1 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHBIE TEJa ; 1 bu6mmoreka [JOK
' U UX B3aUMOJIENCTBUE https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.2 I1 i i 20 2 7
OCTOARHBIN SICKTPUHCCIHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHHTHBIC ABIICHHA https://m.edsoo.ru/7f4181ce
bubmmorexa [JOK
2.4 C) 4
JICKTPOMATHUTHAS HHYIIHA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[NPOTPAMME



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

KoanuecTBo 4yacoB

DJIEeKTPOHHbIE
No 11/11 HaunMeHoBaHMe pa3/ie/ioB U TeM KoHTpoabHE! Mpakrauecikn (undpossbie)
NporpamMmMbl Bceero o0pa3zoBartejibHbIE
e padoThbl e padoThI
pecypcbl
Paznea 1. Mexann4yeckue siBJaeHUs
11 MexaHU4eCcKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONKYCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 BzaumopeiictBue Te 20 1 3
HMOACHETBHE e https://m.edsoo.ru/7f41a4a6
bubnmnorexa LIOK
1.3 3aKOHBI COXpaHE 10 3
KOHBL COXpaCHIt https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3pen 2. Mexann4ueckue K0J1e0aHUA U BOJIHEI
bubmuoreka [JOK
2.1 Mexanuveckue kojaeda 7 3
RATIHACCIIE RoTEhart https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIICCKAE BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bu6muoteka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA



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

but6mmoreka [JOK

4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 2 httos://m.edsoo.ru/7f4 12436
but6mmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos:/m.edsoo.rw/7f4] adat
bubnunorexa LIOK
4, P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 hitos://m_ edsoo ru/ 74 1a4a6
Uroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE SIBJIEHUSA
bubnunoreka [JOK
5.1 Hcnyckanue u morionieHrne cBeTa aroMOM 4 1 httos://m.edsoo.ru/ 74 12436
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
. A 1
53 JIEpHBIE PEAKIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
Pasznea 6. IloBTopuTe1bHO0-00001IA0IMH MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 102 7

[TPOI'PAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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INIOYPOYHOE INIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHbI
e padoThbl

IIpakTuyeckun
e padoThbI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

®du3uka — HayKa 0 PUPOJIE.
SBnenus npupoabl. Pu3ndyecKue
SIBJICHUS

MexaHu4deckue, TeIoBkIe,
AJIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIC, 3BYKOBBIE SIBIICHUS

dusnyecKkre BETNIUHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEpPATypbl IIPY OMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TeMIeparypbl"

Kak ¢u3uka u npyrue ectecTBeHHbIE
HayKH U3Yy4aroT IIPUPOY.
EcrecTBeHHOHAay4YHBINH METOL
no3HaHus1. Onucanne GU3NIECKUX
SIBJIEHUN C IIOMOIILIO MOJIeIeH

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

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JAIBHOCTH MOJIETA IIApPUKA,
IMYIIEHHOI'0 TOPU30HTAJIBHO, TEM
OoJplnie, ueM OoJIbIlIe BBHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemecTBa. ONbITHI,

7 JIOKa3bIBAIOINE TUCKPETHOE buGnnorexa [IOK
p https://m.edsoo.ru/ff09fe0a
CTPOECHHUE BEIIECTBA
8 JBr>xeHne 4acTHIl BEIEeCTBa bubmorexa TIOK
HBei https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITH IO
9 HaOJIOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anMocBs3b Mex 1y cBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
bu6mmoreka [JOK
COCTOSIHUSIX U UX
11 https://m.edsoo.ru/ff0a037
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. 2
Oco0eHHOCTH arperaTHbIX COCTOSTHUI a
BOJEI
Mexanudeckoe OBMKEHHUE.
12 PasHoMepHOE 1 HEpaBHOMEPHOE buGnnorexa [IOK
p p p https://m.edsoo.ru/ff0a05¢c6
NIBIDKECHHE
bubmunorexa LIOK
13 Ckopocts. EquHuIe ckopocT
p A & p https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyTH 1 BpeM€eHH NBUKECHUA bubmmorexa LOK
y p A https://m.edsoo.ru/ff0a0ae4
Wuepryg. 3axkoH HHEPITAH.
15 BBaI/II)MO elicTBUE TeJ'IpKaK OpUYnHA bubmmorexa LOK
A p https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBHXKEHHMS Tell
16 IInotHOCTE BemecTBa. PacueT Maccel bu6mmorexa [JOK
1 00beMa Tella IO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IUIOTHOCTH TBEPAOTO TEJIa»

Pertennie 3agau o reme "IlmoTHOCTE

bu6mmoreka [JOK

18
BemecTna" https://m.edsoo.ru/ff0al23¢
Cuna xak XxapakTepuCTHKa
19 B3auMoaencTeus Tei. Cuia
ynpyroctu. 3akoH ['yka
JlabopartopHnast pabora «M3yuenue
20 3aBUCUMOCTH PACTSIKEHUS
(mebopmanu) Ipy>KMHBI OT
IIPUJIOKEHHOMN CUJIBD»Y
21 SIBnenne Tarorenus. Cuiaa TSHKECTH
CBsi3b MEXK]Ty CHJION TSKECTH U bu6mmoreka [JOK
22 Maccol Teina. Bec Tena. Pemenune https://m.edsoo.ru/ff0al77
3amay o treme "Cuna tsokectu" 8
bu6mmorexa [JOK
Cuiia TSOKeCTH Ha APYTHX IJIaHeTaX.
23 https://m.edsoo.ru/ff0al50
®u3znyuecKre XapakTepUCTUKH MJIaHET N
bubmunorexa LIOK
24 WNsmepenne cun. JlunaMoMeT
p a p https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec Ttena. HeBecoMocTh https://m.edsoo.ru/ff0al77
8
CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX
26 10 OJTHOM TPSIMOK bubmorexa HOK
o P ] https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIASA CHIT
7 Pemenue 3amau mo reme
"PaBHoaeiicTBytomias cun”
28 TpeHue CKOJIbXEHUS U TPEHHUE TTOKOS. bubmuorexa [JOK



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

Tpenue B IpUpoIe U TEXHUKE

https://m.edsoo.ru/ff0alb9c

Jlaboparopnas pabota «3ydeHne
3aBUCHUMOCTH CUJIbI TPCHHUA

29 CKOJIB)KECHHS OT CUJIBI TABJICHUS U bubmorexa HOK
https://m.edsoo.ru/ff0alcc8

XapaKTepa COMPUKACAFOIITUXCSI
MMOBEPXHOCTEM»

30 PemeHHev 3a7a4 Ha (v)npej:[eneHHe
PaBHOJEHCTBYIOIIEH CUITBI
Pemenue 3anau o remam: «Bec

31 tena», «['padpuueckoe uzodpakeHue bubnmoreka [JOK
cuy, «Cunely, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas paboTa mo Temam:
«MexaHnueckoe JIBHKEHHEY, «Macca,

32 ILIOTHOCTHY, «Bec Tenay,
«['padmueckoe n300pakeHue CU,
«Cwubn»y

13 Hasnenue. CriocoObl yMEHbBILICHUS U bu6nuoreka [JOK
YBEJIMYEHUS NABJICHUSA https://m.edsoo.ru/ff0a20a6
JlaBneHue raza. 3aBUCUMOCTh bubnmoreka [JOK

34 IaBJIEHH Ta3a OT 00bEMa, https://m.edsoo.ru/ff0a237
TEeMIIePaTypbl 6
[Tepenava naBneHus TBEPIALIMU bub6mmorexa [JOK

35 TeJaMU, JKUJIKOCTSIMH U ra3zaMH. 3aKOH https://m.edsoo.ru/ff0a25b
[Tackans 0
JlaBiieHHE B )KUJIKOCTH U Tase, bubmorexa TIOK

36 https://m.edsoo.ru/ff0a271

BBI3BAHHOC Z[GflCTBI/ICM CHIJIBI TSOKCCTH

8



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718

Pemenue 3anau o teme «J/lapieHue B

bu6mmoreka [IOK

37 https://m.edsoo.ru/ff0a282
KUJKOCTH U Taze. 3akoH [lackamns» 6
bubmuoreka [JOK
38 CooOmiaromuecs cocybl https://m.edsoo.ru/ff0a297
0
bu6mmorexa [JOK
39 IM'mapaBauyeckuit mpecc https://m.edsoo.ru/ff0a313
6
40 Manomerpsl. IlopuiHeBon
YKUAJIKOCTHBIN HACOC
Atmocdepa 3emmn. [Ipuunns
CYILI€CTBOBaHMS BO3yIIHON
41 036”:10111(1/1 3emnn B:ZmHMOCTL Bubmmorexa [IOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro TaBICHUS OT BBICOTHI
HaJl ypOBHEM MOPs
bu6mmoreka [JOK
42 B LA
ec Bo3ayxa. ATMocdepHOe aBICHHE https://m.edsoo.ru/ff0a2bSa
43 N3mepenue atMochepHOTO AaBJICHUS. bubnmoreka [JOK
Omneit Toppuuemm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EpHOTO
44 aBJICHUSA OT BBICOTIj)HIZ. OBHEM Bubamorexa [IOK
a AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JIABIIEHUE HA PA3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme
"AtmocdepHoe naBieHue"
47 JleicTBuE )KUJKOCTH M Ta3a Ha bubmuoreka [JOK



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

MOTPY>KEHHOE B HUX TEJIO.
ApxumMenoBa cuia

https://m.edsoo.ru/ff0a327
6

Jlaboparopuas pabota «OnpeneneHue
BBITAJIKMBAIOIICH CHUIIBI,

bubmunorexa LIOK

48
JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTB)»
Jlaboparopnas paboTa 1mo Teme
bubmuoreka [JOK
«MccnenoBanne 3aBUCHMOCTH Beca
49 .. o https://m.edsoo.ru/ff0a351
TeJa B BOJE OT 00bEMa MOTPy>KEHHOM 4
B JKHJIKOCTb YaCTH TEJIa» a
bu6mmorexa [JOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
Jlabopartopnast pabota
51 "KoncTpyupoBaHue apeoMeTpa Win
KOHCTPYHPOBAHHE JIOJKU U
omnpezeneHue e€ rpy3onoabEMHoCTH"
Pemenne 3anau mo temam: «IlnaBanue
bubmunorexa LIOK
cyaoB. BoznyxomniaBanuey,
52 . https://m.edsoo.ru/ff0a365
«JlaBiieHHE TBEPBIX TEN, JKUIKOCTEH 4
U Ta30B» a
bu6mmoreka [IOK
53 Mexanunueckas pabora
p https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
54 MoitHoCTh. EAUHUIIBI MOIIHOCTH
H g H B https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér
55 MOIIHOCTH, Pa3BUBAaEMOH IIPU
nmoabEMe 1o JiecTHuie"
56 [IpocTteie MexaHu3Mbl. Poryar.



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PaBHOBecue cui Ha peruare

Konrponsnas padora o teme
«/laBlIeHHE TBEPIBIX TEN, JKUIKOCTEN

57 N
u ra3oBy» / Beepoccuiickas
poBepoyHas pabora
PesepBHbIit ypok. Pabora ¢ TekcTramu

58 o Teme «/laBnenue TBEPIBIX Te, bubnmorexa [JOK
KHUIKOCTEH 1 ra3oBy» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
MpoBepoyHas pabora
Peruaru B TexHuke, OBITY U IPUPO/IE.

59 Jlaboparopnas pabota 0.5 bubmmnoreka [JOK
«HccnenoBanne yCIIOBHI paBHOBECHS ' https://m.edsoo.ru/ff0a478e
peraara»

Pemenue 3agau o Teme «Y cloBus bubmuoreka [JOK

60
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddurment nose3noro aecTeus

61 MexanusMma. Jlabopatopnas pabora 0.5
«U3mepenne KI1/I HakIOHHO# ’

TIOCKOCTHY

2 Pemenue 3agau nmo teme "Pabora, bubnuorexa [JOK
motnHocTs, KITI" https://m.edsoo.ru/ff0a4c48
Mexanudeckas SHEpTHsI. bubnmnorexa [JOK

63 Kunernueckast u noTeHaibHas https://m.edsoo.ru/ff0a425
SHEprus 2
3aK0H COXpaHEHHS] MEXaHUYEeCKOU bubmorexa HOK

64 P https://m.edsoo.ru/ff0a436
SHEPTUU

0

65 YPOK-3KCIIEPUMEHT T10 TEME 1



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

"OKCIIEpUMEHTAIILHOE OIIPEIECIICHNE
WU3MEHEHUSI KHHETUYECKOU U
MOTEHLIMAJIbHON PHEPTUH IIPU
CKaTBIBAHWM TeJla 110 HAKIOHHOU
IJI0CKOCTH"

KontponbHas paboTa mo teme

66 «PaboTa 1 MOIIHOCTh. DHEPT U I
67 PesepBHblit ypok. Pabora ¢ Tekctamu | Bbu6muoreka [JOK
o TeMe "MexaHuueckoe ABIKeHue" https://m.edsoo.ru/ff0adee6d
PesepBHbIit ypok. Pabora ¢ TekcTramu
68 o Teme "PaboTta. MOIIHOCTb. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoanuyecTBO 4acos

DJIeKTPOHHbIE
Jara P
Ne undposbie
Tema ypoka KonTpoabHbI IMpakTuyecku H3y4YeHH
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThbl e padoThbl 1
pecypchl
OCHOBHBIE TIOJIOKEHHSI MOJICKYJIISIPHO- bubnmoreka [JOK
1 KMHETUYECKON TEOPUU U UX OIBITHBIE 1 https://m.edsoo.ru/ff0a525
MTOATBEPKICHUS 6
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEpAOTO, JKUIKOTO U | bu6nuoreka LIOK
ra3000pa3HOro COCTOSHUI BeIecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 HUJIKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE TOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopgHbIe Tena 1 https://m.edsoo.ru/ff0a580
0
bu6mmoreka [IOK
CmauuBaHME U KalWJUISIPHOCTb.
6 1 https://m.edsoo.ru/ff0a553
IToBepXHOCTHOE HATsKEHUE 0
7 TemnnoBoe pacuIMpeHue U cKaThe 1 buommorera LIOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YacTUIL
9 Baytpennss sHeprus. CriocoOsr 1 bubmmorexa [IOK



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

W3MEHEHUS] BHYTPEHHEN SHEPTrUU

https://m.edsoo.ru/ff0a5c60

bubmunoteka LIOK

10 Buawl Terionepenauu https://m.edsoo.ru/ff0a641
2
VYpoxk-koHpepenuus "[Ipakrnyeckoe
1 HCTIOJIb30BAHKE TEIJIOBBIX CBONCTB bubmuoreka [JOK
BELIECTB U MAaTEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "
bubmmnorexa LIOK
KonnuecTBo Temnotel. Y aenbHas
12 https://m.edsoo.ru/ff0a697
TEII0EMKOCTh p
bubmuoreka [{OK
VYpaBHeHUE TEIJIOBOTO OanaHca.
13 https://m.edsoo.ru/ff0a708
TerooOMeH U TEMJIOBOE paBHOBECHE 2
Jlaboparopnas pabota
14 "UcciaenoBanue ABICHUA bu6mmoreka [IOK
TEII000MEHa MPU CMEUIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOZHOM U Topsiueit Boabl"
Pacuer konuuecTBa TEIUIOTHI,
15 He0oOX0IUMOTr0 JIJIsl HAarpeBaHUsI Teja
Y BBIIEISIEMOT0 UM TIPU OXJIaKICHUU
b K
JlaGopatopHnas pabora "Onpeznenenue nommorexa O
16 . " https://m.edsoo.ru/ff0a6bb
YAEIBbHOM TEII0EMKOCTH BEILIECTBA 0
17 DHeprus TOIMBA. Y IeibHas TEIioTa bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepieBaHNE bu6nuoreka [JOK
18 KPUCTAJUIMYECKUX TeJl. Y AeJIbHAs https://m.edsoo.ru/ff0a71d

TCILJIOTA IJIaBJICHUA

2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2

19 Jlaboparopnast paborta "Onpenenenue bubmmoreka [JOK
YJEIbHOM TEIUIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHACHCAIHSL. bubnuorexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora

21 napooOpa3oBaHMs U KOHJCHCAIIUH. bubnuoreka LIOK
3aBUCHUMOCTD TEMIIEPATyPhI KUTICHUS https://m.edsoo.ru/ff0a786¢
0T aTMOCc(epHOTO TaBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas bubnuorexa [JOK

22 pabota "Onpenenenue https://m.edsoo.ru/ff0a762
OTHOCUTEIFHOM BIXKHOCTU BO3/IyXa" 8

7 Pemenue 3aa4 Ha onpeseneHue
BJIYKHOCTH BO3/yXa
[TpuHUIMIIBI paOOTHI TEIIIOBBIX

24 neurareneit. [laposas TypOuHa.
JlBurarens BHyTPEHHETO CrOpaHuUs
KII/ TermoBoro nBurarens. Eu6 OK

noIMoTeKa
25 TennoBwle IBUTATEIIN U 3aIITUTA 1
. https://m.edsoo.ru/ff0a7¢7c

OKpY’KaroIlen cpesbl

26 3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPTUHU B TEIUIOBBIX Ipolieccax
[ToaroroBka Kk KOHTPOJILHOM paboTe

7 mo Teme "TennoBkie SIBJICHUS. bubnuorexa [JOK
N3meneHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a832
BemiecTna"
KonTtponbHas paboTa mo teme Eu 110K

noIMoTeKa
28 "Tennossle sBneHus. FI3MeHenne

arperaTHbIX COCTOSIHUM BCH_ICCTBa"

https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

DnekTpuzanus tei. J[Ba poaa

29
AIEKTPUYECKUX 3apSAI0B
VYpoxk-uccnenoBanue "IaeKTpu3anus
30 TeJ UHIYKIUEH U pu
COTMPUKOCHOBEHHH"
31 B3aumMopeiicTBre 3apsyKeHHBIX TEll. bu6mmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.
1 HanpsikeHHOCTB 3JIEKTPUYECKOro bu6nuorexa LIOK
nosist. [IpuHDun cynepno3sunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOJEN
Hocwurenu snexTpuueckux 3apsioB.
33 OnemeHTapHbli 3apsaa. CTpoeHue
aToMa
14 [IpoBOIHUKYN W TUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUs DIEKTPUUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amau Ha mpumMeHeHue bubnmoreka [JOK
CBOWCTB AJIEKTPUUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTpUUYECKUI TOK, YCIIOBUS €TI0
36 cyuecTBoBaHus. VicTounuku bubmorexa [IOK
4 ’ https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
bubmunorexa LIOK
37 JleicTBUS 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b
2
VYpok-uccnenosanue "Jlelicreue
38 AIEKTPUYECKOTO TOJIs HAa TPOBOIHUKHU
U IUDJIEKTPUKH"
39 DJIEKTPUYECKUI TOK B METasLIax, bubmuorexa [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

KHUIOKOCTAX U ra3dax

https://m.edsoo.ru/ff0a983
8

DnexTpuyeckas Henb U €€ COCTaBHbIE

40
4acTH
Cuna toxka. JlabopaTopHas pabora bubnuorexa [JOK

41 "N3mepeHue u peryiupoBaHUe CUIIbI 0.5 https://m.edsoo.ru/ff0a8bd
ToKa" 6
DIEKTPUUYECKOE HATIPSKECHHE.

4 Bonsr™merp. JIabopatopnas pabota 0.5 bu6muoreka [IOK
"N3mepenue u peryiupoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

43 ConpoTuBieHre NPOBOAHUKA. bu6nuoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast paboTta "3aBUCHUMOCTH

44 3JIEKTPUYECKOIO CONPOTUBIICHUSA 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JJIMHBI, IUIOLIAAA https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYeHUs1 U Marepuana"
3aBUCUMOCTb CHJIBI TOKA OT

45 HarnpsbkeHus. 3akoH Oma i yyacTka buomorera LIOK

P ' Ay https://m.edsoo.ru/ff0aad44a
enu
JlaGopaTtopHnas pabota
"NccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, 1 €ro 4epe3 pe3ucTop, OT 1 buomorexa LIOK
> YT pe3p P> https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pesucrope”

47 [TocnenoBarenbHOE M MapaATIETHHOE
COEIMHEHUS IPOBOJIHUKOB

48 Jlaboparopuas padota "IIpoBepka 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

MpaBUJIa CJIOXKEHUS HAMPSHKEHUN TIPU
MOCJIeI0BATEILHOM COETMHEHUH JIBYX
pe3uctopon"

https://m.edsoo.ru/ff0aaas8

Jlaboparopnas padota "IIpoBepka
ImpaBujia JJIs1 CUJIbI TOKA MpU

bu6mmorexa [JOK

49
napajuieJIbHOM CO€JUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucropon"
Pemenue 3agau Ha npuMeHEeHNE
50 3axoHa OmMa 1St pasIndHoro buGnuorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHHMSI TIPOBOJHUKOB
bu6mmorexa [JOK
PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
51 https://m.edsoo.ru/ff0ab12
ToKa. 3akoH Jlxoyns-Jlenna 4
JIaGoparopuas padora "Omnpenenenne
52 a601I“)LI 51 Ilzflounfocm aneKTqueCKoro bubmmorexa [IOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUUecKue ey U NOTpeOuTeNnu bubnuoreka [JOK
53 ANEKTPUIECKON SHEPTUU B OBITY. https://m.edsoo.ru/ff0ab66
Kopotkoe 3ambikanue 0
54 ITocTossHHBIE MATHUTEI, UX
B3aHUMOJEHCTBHE
55 Ypok-uccnenosanue "N3yuenne bubmmoreka [JOK
MOJIeH MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarHuTHOE I10J1€e
56 3eMIIH 1 €ro 3HaueHue I KU3HU Ha bubnnorexa [IOK
A https://m.edsoo.ru/ff0acOba
3emie
57 [ToaroroBka Kk KOHTPOJILHOU paboTe bubmmoreka LIOK

110 TeMe "DIIEKTPUUECKHUE 3apsiIbl.

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

3apsKEHHbIC TeJla U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUMA TOK"

KonTponbhas pabota no teme
"DIeKTpUUECKHUE 3apsIbI.
3apsiKEHHbIE TeJla U UX

bu6mmoreka [IOK

38 B3auMoaercTBua. I10CTOSIHHBIN https://m.edsoo.ru/ff0abea8
anekTpuueckuil Tox" / Beepoccuiickas
mpoBepoyHas pabora
PesepBHbIii ypok. PabGoTa ¢ Tekctamu

59 o teme "IlocTosSHHBIN bu6mmoreka [IOK
aneKTpuieckuii Tok" / Beepoccuiickas https://m.edsoo.ru/ff0acdc6
poBepoyHas pabora
OnbIT Opcteaa. MaroutHoe nose

60 AJIEKTPUYECKOTo TOKa MaruutHoe buomorexa [OK

https://m.edsoo.ru/ff0ac1d2

T0JIe KaTyIIKH C TOKOM
[IpuMeHeHne 3eKTPOMarHuToOB B

61 texHuke. Jlaboparopuas pabora 0.5 bubnmoreka [JOK
"N3yyeHue nelcTBUSA MarHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
T0JIs1 Ha MMPOBOJHUK C TOKOM"
DNEeKTPOABUTATEIb TOCTOSTHHOTO
ToKa. Mcnonp3oBaHue
AJIEKTPOBUraTeNCH B TEXHUIECKHUX

62 YCTPOWCTBAaX U HA TPAHCIIOPTE. Bubmmorexa LIOK

https://m.edsoo.ru/ff0ac86¢

Jlaboparopnas pabota
"KonctpyupoBaHue 1 u3ydyeHue
paboThl anekTpoaBurarens"

63 OnbiTel @apazes. 3aKoH

3J'IeKTpOMaI‘HI/ITHOI71 HMHAYKIUH.



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[IpaBuio Jlenna

64

OnextporenepaTop. CriocoObl
MOJTYYCHHS JICKTPHUCCKOU DHEPTUH.
DNEeKTpOCTaHIMU Ha
BO306HOBJ’I$[CMI)IX HUCTOYHHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOU paboTe
110 TeMe "DIIEKTPUUYECKUE U
Mar"duTHbIE SBJICHUS"

66

KonTponbnas pabota mo teme
"DJIeKTpUUECKUE U MarHUTHbBIE
siBJIeHUS"

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

67

PesepBHblit ypok. Pabora ¢ Tekcramu
o teme "TemnnoBeie siBICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accSe

68

PeseprubIii ypok. PabGoTta ¢ Tekctamu
no teme "Marautaele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68

14.5



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

9 KJIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
JlaTa
Ne uudgposbie
Tema ypoka KonTpoabHbl [pakTnyeckn H3y4YeHHU
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThblI e padoThbl 1
pecypcsl

| MexaHudeckoe OBIKEHHUE. 1
MarepuanbHas TOUKa

) Cucrtema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [JOK
MEXAHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bubnmoreka [IOK
JBHKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe nipsMoSIMHEITHOE

4 nBwxeHue. CpeaHsis U MTHOBEHHast 1
CKOPOCTh

5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE 1 bubmmorexa [IOK
JIBIKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEWHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "Onpexnenenue

. YCKOpEHUS Teja npu | | bubnmoreka [JOK
PaBHOYCKOPEHHOM JABWKEHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH TJI0CKOCTH"

2 CBobonnoe nagenue tei. OnbITh !
lanunes

9 PaBHOMepHOE nBHXKEHUE T10 1 bubnnorexa [JOK
okpyxHoctu. [lepuon u yacrora https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

obpamenus. JInneitHas u yrioBas

CKOPOCTH
10 [{eHTpOCTpEMUTENIBHOE YCKOPEHHE
1 ITepBbiit 3akoH HproTona. Bektop bubnuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHopelicTByOIIAsA cHia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HeroToHa. bubmmorexa [IOK
Cymiepnio3unius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha IpUMEHEHNE bubnuorexa [IOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6e
bubnmnoreka [JOK
15 Cuna ynpyroctH. 3akou I'yka https://m.edsocl)_.[ru/faneca2
16 Pemenue 3amau mo teme «Cuita
YIOPYTOCTH
17 Jlaboparopnas pabota «Onpenenenue bubnnorexa [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Chira TpeHHs https://m.edSO(I;.Iru/fanﬂ 38
19 Pemenue 3amau mo teme «Cuna bu6mmorexa [IOK
TpEHUI» https://m.edsoo.ru/ff0afa26
20 JlabopartopHnast padota "Onpenenenne bubnuorexa [JOK
kod(durmenTa TpeHUS CKOIBKEHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3aa4 no teme "3aKoHbI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
22 Cuna TsKecTH U 3aKOH BCEMHPHOTO bubmmorexa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOPEHHE CBOOOHOTO
MMageHust

https://m.edsoo.ru/ff0af044

Ypok-koHdpepenuus "/[Bmkenue ten

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuku”
Pemenue 3anau no teme "Cuia
bu6nuoreka [JOK
24 TSDKECTU U 3aKOH BCEMHUPHOTO
. https://m.edsoo.ru/ff0af5{8
TATOTCHUS
75 IIepBas kocMu4eCKast CKOPOCTb. bubnumoreka [IOK
HesecomMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaIbHON TOUKH.
AOGCOIIIOTHO TBEPI0E TEIIO.
N bubmuorexa [JOK
26 PaBHOBecue TBEpI0TO TENA €
. . https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOU OCBIO BPAIIICHUS.
MowmeHT cunsl. L{eHTp TskecTn
PaBHOBecue MaTepuaIbHON TOUKH.
AOCOMIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BPAIIICHUSL.
MowmenT cuibl. LlenTp TsokecTn
" bu6mmoreka [{OK
Pemenue 3agad no reme "MomeHT
28 " https://m.edsoo.ru/ff0b02b
cuibl. LleHTp TsoKecTH 4
[TonroroBka Kk KOHTPOJIBHOU paboTe bubmuorexa [JOK
29 o Teme "MexaHn4Yeckoe JBUKEHUE. https://m.edsoo.ru/ff0b040
B3aumopeiictBue Ten" 8
30 KonrtponbHas padora no teme bubnuoreka [IOK

"MexaHU4YeCKOe IBIKEHUE.

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

BzaumoneiictBue Ten"

Nmnynee Tena. Umnynbse cuiel. 3aKoH

31 COXPAaHEHUS UMITYJIbCaA. YIIPYTO€ U bubmmorexa [TOK
P Y . by https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBHE
1 Pemenue 3amad mo reme "3akoH bubmoreka [JOK
COXpaHeHHus ummyJibca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koHbpepeHius "PeakTuBHOE
JIBUKEHUE B IPUPOJE U TEXHUKE"
bu6mmorexa [IOK
34 M 0
CRAMIACCRAN paboTa 1 MOMHOCTS https://m.edsoo.ru/ff0b0a84
bu6mmoreka [JOK
PaboTa CHIIBI TSIKECTH, CHITBI
35 https://m.edsoo.ru/ff0b0db
YIOPYTOCTH M CUJIBI TPEHUS %
Jlabopartopnast pabota «Ornpezenenne
16 paboOTHI CHIIBI TPEHHS TIPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAJILHON TOBEPXHOCTH
37 CBsi3b 3HEPrUH U PaOOTHI.
[ToreHimanpHas HEPTUst
18 Kunernueckas sueprus. Teopema o bubnmnoreka [JOK
KMHETUYECKON JHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
40 Jlaboparopnas pabota «M3yuenue bubmuorexa [JOK
3aKOHA COXpaHEHUs DHEPTUN» https://m.edsoo.ru/ffOb12fe
bu6mmorexa [IOK
KonebartenbHOE ABMKEHUE U €T0
41 https://m.edsoo.ru/ff0b185

XapaKTCPUCTUKU

8



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858

4 3aTyxaromue KojieoaHusl. bubnuorexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MareMaThueckuil ¥ Npy>KUHHBIA
MasTHUKHU
VYpok-uccienoBanue «3aBUCUMOCTh
N bubmuoreka [JOK
44 nepuoJia KojaeOaHui OT KEeCTKOCTH
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBparienue sHepruu npu
MEXaHHYECKUX KOJICOAHMSIX
JlabopartopHnast pabota «Ornpezenenne
. bubnuorexa [JOK
46 YaCTOTHI ¥ TIEpHOJIa KOIeOaHMi
https://m.edsoo.ru/ff0blaec
MPYXKUHHOTO MasiTHUKa»
JlabopaTtopnas pabota «IIpoBepka
47 HE3aBHCHUMOCTH MepHoa KoJieOaHHi bubnuorexa [JOK
rpy3sa, OABEIIEHHOI0 K HUTH, OT https://m.edsoo.ru/ff0b197a
MAaccChl Tpy3a»
Mexanundeckue BoaHbI. CBOMCTBA
48 MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1 bubmorexa HOK
' https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJHBI
Ypoxk-koupepenuus "MexaHuuecKne
49 BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckre BOJIHbI"
50 3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa
Ypok-uccnenoBanue "Habmronenue
51 3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

AKyCTHYECKUI PE30HAHC

Ypok-koHpepeHus "YapTpa3Byk u

bu6nuoreka [JOK

53
MH}Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe
54 1o Teme "3aKOHbI COXpaHEHUs bubmmorexa [TOK
P o https://m.edsoo.ny/ff0b2510
MexaHn4yeckue KoJieOaHus ¥ BOJTHBI
KonTponbhas pabota no teme
55 "3akoHbI COXpaHeHUs. MexaHn4eckue
KoseOaHusl U BOJTHBI"
56 DNEeKTPOMArHUTHOE TIOJIE. bubnuorexa [JOK
DJIEKTPOMArHUTHHIC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koupepenmus "lkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonb30BaHuEe 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenosanue "M3ydenne
N bu6nmoreka [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Pewienue 3amau Ha onpeneneHue
60 YacTOTHI U JJIMHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DJIEKTpOMarHuTHas MPUPOJia CBETA. bubnuorexa [HOK
61 CxopocTth cBeTa. BoHOBBIE CBOMCTBA https://m.edsoo.ru/ff0b31d
CBETa 0
Ucrounnku cBera. [IpsmonuneitHOE bubmmoreka [JOK
62 pacnpoCcTpaHeHHUE CBETA. 3aTMEHUS https://m.edsoo.ru/ff0b365

Comnuua u JlyHsl

8



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658

3aKOH OTpa)k€HUs CBETA. 3epKaia.

bu6mmorexa [IOK

63 Pemrenne 3a1au Ha npuMeHeHue
A P https://m.edsoo.ru/f0b38c4
3aKOHa OTpPaKEHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnnorexa [JOK
MPEJIOMIIEHHUS] CBETA https://m.edsoo.ru/ff0b3aeca
ITonHOE BHYTpEHHEE OTpaKeHUE
65 cBeTa. Vcronap30BaHue MOJTHOTO bubmuoreka [JOK
BHYTPEHHETO OTPaXEHHUS B https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopatopHnas pabora "HccnenoBanue
66 3aBHCHMOCTH YTJIa TIPETIOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJCHHs Ha
rpaHuiie "Bo3myXx-cTeKino""
Ypok-koHpepenmus "Vcnonb3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBOJIbI, ONTUKOBOJIOKOHHASI CBSI3b"
bu6nuoreka [JOK
68 JIunzel. OnTuyeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3f2¢
bu6mmoreka [{OK
69 [TocTpoenue n3o00pakeHMil B JIMH3aX
P p https://m.edsoo.ru/ff0b444a
JlabopaTtopnast padota "Onpenenenne bubnmnoreka [JOK
70 (hOKYCHOTO PACCTOSIHHSI M OTITUYECKON https://m.edsoo.ru/ff0b420
CHJIBI COOMPAFOIIIEH JTUH3HI" 6
71 Ypok-koHpepenus "OnTudeckue bubmmoreka [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bub6nuoreka [JOK
72 I'ma3 kak onruyeckas cucteMa. 3peHue https://m.edsoo.ru/ff0b468

4



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684

Ypok-koudepennus "Jled ekt

73 "
3penusi. Kak coxpaHuTh 3peHue
Pa3noxxeHne 6e1oro cBeTa B CIIEKTP.

74 Omneitel HetoTona. Crioxenue bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas padota "OnbITHI 11O
pas3NoKeHUIo 0eI0ro CBeTa B CIIEKTP U

75 BOCIIPUSTHIO IIBETA MPEIMETOB IIPH UX bubmorexa LHOK

p t et p https://m.edsoo.ru/ff0c0e2a
HaOJI0/IEHUH Yepe3 IIBETOBbIE
¢bunbTpH"
VYpok-npaktukyM "BoaHoBbIe

76 CBONCTBA CBETA: AUCIEPCHS,
uHTepdepeHius u gudpaxuus"

77 Omnbitel Pe3epdopna u ruianerapHas bubnmnoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Mozeins aroma bopa
Hcnyckanue 1 norjaouieHue cBeTa

79 atomoM. KBaHThb1. JInneluaTeie brbmmorexa [OK

) ' https://m.edsoo.ru/ff0c144c
CIEKTPHI

20 VYpok-npaktukym "Habmronenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTUBHOCTE U €€ BUABI bubmorexa LHOK

s A https://m.edsoo.ru/ff0c1672

2 Crtpoenue atomHoOro sjpa. Hykinonnas bubnuorexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac

23 PannoakTuBHBIE IPEBpAIICHHUS. bubnuoreka [IOK

M30TOmEI

https://m.edsoo.ru/ff0clal4



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

Pemrenue 3agad mmo reme:

bu6mmorexa [IOK

84
"PagnoakTrBHBIE TTpEBpaIlicHus " https://m.edsoo.ru/ff0c1b4a

85 [Tepuon nmonypacmnana
VYpok-koH(pepenuus "PaguoakTuBHbIE

86 1/13131 qum(Ib Bpn UPOJE, MEIUIINHE bubnmorexa [IOK

Y \ PHPOZE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SInepHBIE peaKIUU. 3aKOHbBI
87 cox paHeHII/:;I 3aps10BOrO U MacCOBOIO bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c1c58
qucen

28 OHeprus CBA3M aTOMHBIX saep. CBs3b bubnuorexa [JOK
MAacChl U DJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau o reme "SnepHeie
peakuun"

90 Peakuuu cunTes3a u genenus saep. bubnnoreka [JOK
Ucrounuku sneprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHbepenuus "Anepnas

91 sHepreTuka. Jlencreus
PAANOAKTUBHBIX U3TYyUYEHUN HA KUBbIE
OpraHu3msl"

[TonroroBka Kk KOHTPOJILHOU paboTe

9 1o TemMe "DIIEeKTPOMarHuTHOE MOJI€. bubnnorexa [JOK
DJEKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBnenus"

KonTponbhas pabota no teme
93 "DNeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJTHBI.
KBanrtoBsie siBnenus"
94 [ToBTOpEeHME, 0000IICHNE. bu6nuoreka [JOK



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

JlaGopaTopHbie pabOThI 1O KypCy
"Bzaumonerictsue ten"

https://m.edsoo.ru/ff0c245a

[ToBTOpenue, o6o0menue. Pemenne
95 PaCUCTHBIX U KaUCCTBCHHBIX 3aJ1a4 I10
teme "TernoBsie mpormecch”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0mmenue. Penenue
96 pacyYEeTHBIX U KaYECTBEHHBIX 3a/a4 M0
teme "KIIJ] TerioBeIxX aBUraTenei"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0meHue. Pemenne

97 aCUEeTHBIX U KaueCTBEHHBIX 3aJ1a4 110 1 Bubmorexa ITOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/[ anexTpoycraHOBOK"
[ToBTOpEHME, 0000IICHNE.
98 JIaGopaTopHbIe pabOTEI IO KYPC 1 1 Bubmaorexa ITOK
" paTop p " yPey https://m.edsoo.ru/ff0c2¢52
CBEeTOBBIE SIBJIEHUS
[ToBTOpenue, o600meHue. Pabora ¢
99 TEKCTaMH I10 TeME "3aKOHBI 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXpPAHEHHUS B MEXAHUKE
[ToBTOpenue, o600meHNe. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6ob6menue. Padora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o0menue. Padora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YUCHHBIC ITOHATHUA

1.2

pasiinyaTth ABJICHUA IO OIHMCAHHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I‘ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YUCiIe (PU3UYECKUE ABICHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 337a4y B y4eOHYIO, BBIACIATDH

CYyIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UUECCKUX SIBICHUI

1.4

OIIMCHIBATh HW3y4YCHHBIC CBOMCTBA Tel M (U3NYEeCKue SBICHHUS,
UCHONb3yd (U3UYECKHE BEIMYUHBI, INPU OMUCAHUU TMPABUIIBHO
TPAaKTOBaTh (PU3WYECKUI CMBICT HCIOJIB3YEMBIX BEIHYUH, HX
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYI0O (QU3MUYECKYI0 BEIHMYUHY C JAPYTHMH
BEJIMYMHAMHU, CTPOUTH TpadUKd  H3YUYEHHBIX  3aBHCHMOCTEH

(bUBUYECKUX BEITMYHUH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYCCKUEC SIBJICHUS U TPOIECCHI,
HCNOJIb3YySl H3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CIOBECHYIO
(GbopMyTHMpPOBKY 3aKOHa M  3alMCHIBAaTh €r0 MaTeMaTU4ecKoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
yucle W B KOHTEKCTE CHUTyallMd NPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BbIABIATb IPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
oO0BsicHeHHe u3 | — 2 JOru4ecKuX 1aroB ¢ Onopoi Ha 1 — 2 U3y4eHHbIX
cBOWcTBAa  (U3MYECKUX  SBJICHUH, (U3UUECKUX 3aKOHA WIH

3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3a4a4v B 1 — 2 NMEWCTBUA, UCMOJB3Ysl 3aKOHBI U




(dhopmyiibl, CBsA3BIBatONME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIHM3a
YCIOBHS 3aJaud  3aluChiBaTh KpaTKOE YCJIOBHUE, MOJCTaBIAThH
(u3nyeckre BEIUYUHBI B (OPMYJIBI U MPOBOJUTH PacuéThl, HAXOAUTh
CIIpaBOYHbBIC JaHHBIE, HEOOXOAUMBIE NJIsl peUIeHUs 3a7ad, OllEHUBATh

PEaTUCTUIHOCTD MOTYYEHHON (PU3MUECKON BEIIMIHUHBI

1.8

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIA
(¢u3MYeCKUX METOJOB, B ONHMCAHUM HUCCIIEAOBAHUS  BbIIEIATH
MpoBepsieMoe  MpeArnojoXkeHue  (TUHmoTesy),  pasauyarb U
MHTEPIPETHUPOBATD MOTYUYEHHBIN pe3ybTaT, HAXOJUTh OUIHOKU B X0O/I€

OIlbITa, ACJIATh BBIBOJLI 110 €TI0 pE3yjibTaTaM

1.9

MPOBOAUTH OMBITHl 10 HAOMIOAEHUI0 (U3NYECKUX SBICHUM WiIH
¢u3nyeckux  CBOMCTB  Tel:  (hOpMyIUpOBaTh  MpPOBEpSEMbIE
MPENNoNIOKEeHNUs, CcoOUpaTh  YCTAHOBKY M3  IPEIIOKEHHOIO

060py11013aHI/1$1, 3allMCbIBATh XO/J OIIbITa U (I)OpMy.]'II/IpOBaTL BBIBOBI

1.10

BBIIIOJIHATh NPSMbBIE MU3MEPEHMsI C HCIIOJIB30BAHMEM AHAJIOIOBBIX H
uu(ppoBbIX MPUOOPOB, 3aIUCHIBATH MOKa3aHUS MPUOOPOB € Y4ETOM

3aJJaHHO} aOCOTIOTHOM MOTrPEIHOCTH U3MEPEHUI

MIPOBOJIUTH HCCIIEIOBAHNE 3aBUCUMOCTH OJJHOM (PU3NUECKOI BEJINUMHBI
OT JPYro ¢ HMCIOJIb30BAaHUEM IMPSIMBIX MU3MEPEHUH, Yy4aCTBOBAaTh B
IUIAHUPOBAaHUM Yy4eOHOTO0 MCCIIEOBAHUSA, COOMpaTh YCTAaHOBKY H
BBINIOJIHATH U3MEPEHUS, CIIEAYs NPEJI0KEHHOMY IJIaHy, PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKHX BEJIWYHMH B BUJE
MIPEUIOKEHHBIX Ta0JIUI] U TPAPHUKOB, JENIaTh BBIBOJBI IO Pe3yiIbTaTaM

HCCIICO0BaHUA

1.12

NPOBOJUTH KOCBEHHBIE H3MEpeHUs (PU3MUECKHX BENWYHH, CIeAys
MPEIOKEHHON UHCTPYKIUU: TIPU BBIMIOJTHEHUN U3MEPEHUN coOUpaTh
JKCIIEPUMEHTAIbHYI0 YCTaHOBKY M BBIYUCIATH 3HAYEHUE HCKOMOWU

BCJIMYHHBI

1.13

coOmoaTh TpaBWiIa TEXHUKH OE30MacHOCTH TIpu pabore ¢

1a00paTOPHBIM 000PYIOBAaHHEM

1.14

yKa3bIBaTh MPUHLMIIBI AEUCTBUS IPUOOPOB U TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3Y4YEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C IOMOLIbIO UX ONNCAHUS, UCIIONb3Ysl 3HAHUS
0 CBOICTBax (U3MYECKUX SBICHHA W HEOOXOAUMBIE (hU3UIECKHE

3aKOHBbI 1 3aKOHOMCPHOCTHU




1.15

MPUBOJUTL TMpPUMEPbl  (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAKTUYECKOTO HCIIONIBb30BaHMsI (PU3UUECKUX 3HAHUHN B MIOBCETHEBHOM
YKU3HHM 711 o0ecredeHus: 0e301macHOCTH MPU OOpaIIeHUH ¢ IpudopaMu
Y TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHHSI 3TOPOBBS U COOTIOICHUS

HOPM PKOJIOTMYECKOTO MOBEIEHHUS B OKpY KaloIlel cpee

1.16

OCYHIECTBIISATh OTOOP MCTOYHUKOB MHGpoOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJ@HHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIIEJATh MH()OPMALMIO, KOTOpasl SBISETCS NPOTHBOPEUMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BATh npu BBITNIOJTHEHUH y4eOHBIX 3alaHui
HAy4YHOIOIYJIIPDHYIO ~ JIUTEparypy  (U3MYECKOro  CoaepkaHus,
CIpaBOYHbBIE MaTepHaibl, pecypchl ceTi HTepHeT, BnaaeTs npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHGOpMALUU U3 OAHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIEHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB MH(OpMaIK (PU3NIECKOTO COAEPIKAHUS,
B TOM 4HCJIe IyOJIMYHO JIeJ1aTh KPaTKUE COOOILEHUS O pe3yJsbTaTax
NPOEKTOB WM Y4eOHBIX MCCIEIOBAaHMUN, IPU 3STOM TI'PaMOTHO
WCIIOJIb30BaTh W3YUYEHHBIH MOHATHHHBIA anmapat Kypca (U3HKH,

COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHeﬁ

1.19

IpU BBIIOJHEHUHU Y4E€OHBIX MPOEKTOB U MCCIEIOBAHUN paclpeensTh
00513aHHOCTH B IpYyII€ B COOTBETCTBUU C MOCTABIEHHBIMU 33Jja4aMH,
CICIWUTH 3a BBINOJIHEHWEM IUIAHA IEUCTBHUM, aIEKBAaTHO OLICHUBATH
COOCTBEHHBI BKJAJ B JEITENBbHOCTb TIPYMIbI, BBICTPAaWBATh

KOMMYHUKATHBHOC B38.I/IMOI[CI\/'ICTBI/IC, YUUTBIBass MHCHUEC OKPYKAOIINUX

8 KUIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe1bHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HUCIIOJIB30BaTh INOHATHUSA

1.2

pasiinydaTth SABJICHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/IBI/I‘-ICCKOC SABJICHUC




1.3

pacno3HaBaTh MpPOSBIEHUE W3YYEHHbIX (U3MUYECKUX SBJICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YHCiIe (pU3UUECKUE SBICHHUS B MPHUPO/IE,
MIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aauy B y4EOHYIO, BBIICNATH

CYILIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINUECKUX SIBICHUN

1.4

ONKCHIBATh H3yYEHHBIE CBOWCTBA Tel U (puU3NyYecKue sBJICHUS,
UCTIONb3ysl (pU3MUecKre BENWYMHBI, NPU ONUCAHUM TMPABUIBHO
TPakTOBaThb  (DU3MYECKHI  CMBICH  HUCMOJNb3YEMBIX  BEJIHYUH,
0003Ha4YeHUS U €AUHULIBI (PU3MUECKUX BEJIMYHH, HAXOAUTH (POPMYJIbL,
CBSI3bIBAIOIIME  JIAaHHYIO  (PU3MYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYNH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, (pI/ISI/I‘-IeCKI/IC SABJICHHUA W MPOLECCCHI,
HUCIIOJIB3Ysd HM3YUYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBECHYIO
(I)OpMy.TII/IpOBI(y 3aKOHa MW  3aIlMCbiBaTb €TI0 MAaTCMaTHU4YCCKOC

BBIpa)KCHUE

1.6

OO0BACHATH (PU3MUYECKUE MPOLIECChl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalUHd IPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUUKMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00BsICHEHHE U3 1
— 2 JIOTMYECKUX IIAroB C MOMOLIBIO 1 — 2 HM3y4yeHHBIX CBOMCTBA

(u3NyYecKUX SIBICHUN, GPU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemath pacyéTHble 3a7aud B 2 — 3 AEWCTBUS, UCHOJIb3YS 3aKOHBI U
(bopMmyIbl, CBA3bIBarOIME (U3NUECKHUE BEIMUUHBI: HA OCHOBE aHAIM3a
YCIOBUS 3a/1a4y 3alMChIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JJI pEeLIeHHs 3aJaud, BBIOMpPATh 3aKOHBI M (OPMYIIBI,
HeoOXoauMble ISl €€ pelIeHUs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
NOJY4YeHHOE 3HaueHHue (U3NYECKOM BEIMYMHBI C HM3BECTHBIMU

JaHHbIMHA

1.8

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIA
(u3MYEeCKUX METOJIOB, UCIIOIb3Ys ONKUCAHUE UCCIIC0OBAHMS, BBIIEIATh
IIPOBEPSEMOE TPEAIOI0KEHUE, OLEHUBATh NPABWIBHOCTH IOPSIAKA

IMPOBCACHUA UCCIICAOBAHU, ACJIaTh BBIBOAbI

1.9

NPOBOJUTH OMBITBI IO HAOMIOACHUIO (U3NYCCKUX SBJICHUN WIH
(¢u3nUeckux  CBOWCTB  Tel:  (opMyIHpoBaTh  IPOBEpsiEMbIC
NPEANONIOKEHUs,, CcOOMUpaTh  YCTAHOBKY M3  IPEIOKEHHOTO

000py10BaHus, ONUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBObI




1.10

BBIIIOJIHATE IPAMBIC H3MCPCHUA C HCIIOJIB30BAHUEM aHAJIOIOBBIX
HpI/IGOpOB 1 JaTYUKOB (bHSPI‘-ICCKI/IX BCJIMYHMH, CPABHUBATL PC3YyJIbTAThI

M3MEPEHHH ¢ YIETOM 3aJaHHOU a0COIFOTHOM MOTPEITHOCTH

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (hU3UUECKOMN BETUIHHBI
OT JAPYrol C HCIOJB30BAaHUEM NPSAMBIX H3MEPEHUM: IUIAHUPOBATH
HcCcIe0BaHUE, COOMPATh YCTAHOBKY U BBITIOTHIATH U3MEPEHUS, CIeys
MPEeNIoKEHHOMY TUIaHy, (UKCHPOBATh pPe3yJIbTaThl MOTYyYEHHOM
3aBUCMMOCTH B BHJAE Tabmuil U rpaduKoOB, NeTaTh BBIBOIBI IO

pe3yJibTaTaM UCCICAOBAHUA

1.12

NPOBOJUTh  KOCBEHHbIE  H3MEpPEeHHs  (U3UYECKUX  BEIMYUH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMJIOKCHHOM HHCTPYKLUUH, M BBIYUCIATH 3HAYCHUE

BECINYHNHBI

1.13

coOnroAaTh IMpaBWia TEXHUKM Oe3omacHOCTH nipu paboTte ¢

1a0opaTOpHBIM 000pYI0BaHUEM

1.14

XapakTepu3oBaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOU HA MX ONHUCAHMS, UCIIONb3YS 3HAHUS
0 CBOiicTBax (U3MUECKUX SBJICHUH M HeoO0Xoaumble (U3NYecKHe

3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTBIC TEXHUYCCKUC yCTpOI\/JICTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCEMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX IIGHCI\/JI C MOCJICAOBATCIIBHBIM W IMapalJICJIbHBIM
COCAMHCHUCM 9JICMCHTOB, pa3indad YCJIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKUX LETIEeH

1.16

MPUBOJUTL TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
NPaKTUYECKOTO UCIIOJIb30BaHUS (PU3NUCCKUX 3HAHHI B TIOBCEIHEBHOM
KU3HU JIJIs1 o0ecTieueHust 6€30MMacHOCTH IpH 00paIeHuu ¢ prudopaMu
Y TEXHUYECKUMH yCTPOHCTBAMHU, COXPAHEHUS 3I0POBbS M COOITIOICHUS

HOPM PKOJIOTMYECKOTO MOBEJCHUS B OKpPY KaIoIlEel cpeie

1.17

OCYHIECCTBIISATH MOUCK HHPOpMAIK (U3HIECKOTO COMCPKAHUS B CETH
HNutepHer, Ha OCHOBE HUMEIOLIMXCSA 3HAHUW U IIyTEM CpPaBHEHUS
JOTIOTHUTEIBHBIX HCTOYHMKOB BBIACIATh HMH(POPMAILIMIO, KOTOpas

SABJIACTCA HpOTHBOpe‘{I/IBOﬁ HJIA MOYKET OBIThH HeILOCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IIPH  BBIIIOJIHCHHUHA y‘le6HBIX 3a,[[aHPII>i Hay4HO-

HOMYJISIPHYIO JINTEpaTypy (U3UUECKOTO COACPIKAHUS, CIPABOYHBIC




Marepuanbl, pecypcbl ceth HMHTepHeT; BiaAeTh HOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIUU U3 OTHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPaTKUE YCTHBIE COOOIICHHUS,
0000mmas uHGOpMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PU3MUECKOro
COJICpP)KaHUs, B TOM YHCIE IMyOJMYHO TPEICTABIATH PE3yIbTaThl
MPOEKTHOM WM HCCIENOBATENIbCKOW JIEATEIbHOCTH, TMPH OTOM
rPAMOTHO HCIIOJIb30BaTh W3YYEHHBIM MNOHATUHHBIN anmapar Kypca

(I)I/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaI_[I/ICI71

MIPU BBITIOJIHEHUU Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PUINIECKUX
MIPOLIECCOB pacHpesiesTh 005 3aHHOCTU B IPyIIE B COOTBETCTBHH C

IIOCTaBJICHHBIMU 3aja4aMM, CJICIUTDH 3a BBIIIOJIHCHUECM IlJIaHa JIeicTBUi

1.20
YU KOPPEKTUPOBATH €ro, aJIeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
NEeITENbHOCTD CPYIIIBL, BBICTPaNBaTh KOMMYHUKaTUBHOE
B3aUMO/ICHCTBUE, MPOSBIISAS FOTOBHOCTD pa3peiiaTh KOHQIUKTHI
9 KJIACC

Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOCHUS OCHOBHOM

npoBepsieMor

0 pe3yJbTara

06pa3OBaTeJII)HOI7[ nporpaMmbl OCHOBHOI'O o01ero 06pa3OBaHI/Iﬂ

1.1

HCIIOJIb30BATh U3YUCHHBIC IMOHATHUA

1.2

pas3iiniaTth ABJICHUA MO ONHMCAHHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBE OITIBITOB, JJIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE

1.3

pacmo3HaBaTh MPOSBIEHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YuciIe (pU3NUECKUE SBICHHUS B MPHPO/IE,
MIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINIECCKUX SIBICHUN

1.4

OMKCHIBATh HW3YYCHHBIE CBONCTBA TeN M (DU3WUECKHUE SIBICHUSA,
UCTONB3ysd (U3MYECKHE BEIMYUHBI, INPU OMUCAHWU TPABUIBHO
TPaKTOBaTh  (PU3UYECKUH  CMBICT  HCIONB3yeMBIX  BEIUYHH,
0003HaUYCHUSI U €IUHUIIBI (PU3UUECKUX BEIUYHH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIIME JaHHYI0 (U3WYECKYH) BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTh  TIpaHUKUd  HM3YyYECHHBIX  3aBUCUMOCTEH

(U3HYECKUX BEIUYUH




1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (HU3UYECKUE SIBJICHUS U TPOIECCHI,
HCMOJIb3YySl H3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CIIOBECHYIO
(bopMyTHpPOBKY 3aKkOHa MW  3alHMCHIBAaTh €r0 MaTeMaTUYeCcKoe

BBIPAKCHUC

1.6

OO0BSICHATH (PU3NYECKHE MPOIIECChl U CBOMCTBA Tell, B TOM YHCJE U B
KOHTEKCTE CHUTyallUd NPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATH IPUYUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH O0BSCHEHHE U3 2
— 3 JOTrMYEeCKHX IIaroB C MOMOWIBK 2 — 3 HM3y4YEeHHBIX CBOMCTBA

(I)I/ISI/ILIGCKI/IX HBJICHI/Iﬁ, (I)I/ISI/I‘-ICCKI/IX 3dKOHA WJIX 3aKOHOMCPHOCTHU

1.7

pewmiath pacuéTHbIE 3a7aydl (OmMparomuecs Ha cucrtemy u3 2 — 3
YpaBHEHHUI), HCMONb3Yys] 3aKOHbl U  (OpPMYJIbl, CBS3bIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHAIW3a YCIOBHS 3a/aud
3alMChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATh HENOCTAIOIINE WU
130BITOYHBIE JAaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOIMMBbIE
JUISL pELeHUsl, MPOBOAUTH PACUYETHl M OLIEHHWBATH PEATUCTUYHOCTH

NOJIYUCHHOTO 3HAUCHUA (I)I/IBI/ILIeCKOI\/'I BCIIMYHHBI

1.8

pacCiio3HaBaThb Hp06JIeMBI, KOTOPBIC MOXHO PpCHINTHL IHpHU IMOMOIIU
(i)I/IBI/I‘-ICCKI/IX MCTOHOB, UCITIOJIB3YyA OIMMCAHUC UCCIICIOBAHUS, BBIACIATH
IIPOBECPACMOC IMPCAIOJIOKCHUEC, OLUCHUBATH HPABUIIBHOCTH IIOPSAJAKA
MINPOBCACHUA HUCCIICAOBAHUA, MOCJIaThb BbIBOAbLI, HWHTCPHIPCTUPOBATH

PE3yJIbTAaThI Ha6HIOHeHHﬁ " OIIBITOB

1.9

NPOBOAUTH OMBITHl 1O HAOMIONEHUI0 (PU3NYECKUX SBICHUA WIH
(U3NIECKUX CBOMCTB TENI: CAMOCTOSITEIFHO COOMpATh YCTAaHOBKY W3
U30BITOYHOTO Habopa 00OpyAOBaHUs, OMHCHIBATH XOJ OMbITA U €ro

pe3ynbTathl, GOpPMYIHPOBATH BHIBOIBI

1.10

MPOBOJUTh TPH HEOOXOIMMOCTH CEpUI0 TPSIMBIX HW3MEPEHUH,
OTIpeIeTIsisl CpelHee 3HAuCHHWE H3MepsieMol BennuuHbl ((PoKycHOe
paccTosiHAE COOMparoIel JIMH3bI), 0OOCHOBBIBATH BHIOOpP CriocoOa

U3MepeHust (M3MEPUTEIIBHOTO MPUOopa)

1.11

IMPOBOANUTL HCCICAOBAHUC 3aBUCHUMOCTEH (I)I/ISI/IIICCKI/IX BCINYHUH C
HCIIOJIb30BAHUCM TMPAMBIX I/ISMepeHI/II\/JII IJIAaHUPOBATHL HCCIICAOBAHUC,
CaMOCTOATCIBHO CO6I/Ip8.Tb YCTaHOBKY, (1)I/IKCI/IpOBaTL PE3yJIbTaThbl
HOJIy‘-IGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCJIIMYHMH B BUIC Ta6JII/IIII/I

l"pa(bI/IKOB, ACJIaTh BbIBOABI IO PE3YyJIbTaTaAM UCCIICAOBAHU

1.12

IMPOBOJAUTD KOCBCHHBIC HU3MCPCHUA (I)I/IBI/I‘IGCKI/IX BCINYHH:




IUIAaHUPOBATh U3MEPEHHs], COOUPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJHATH HU3MEPEHHUs, CIEeays MPEIJIOKEHHOM WHCTPYKLNH,
BBIYUCIISITh 3HAYEHWE BEJIIMYMHBI M aHAJIM3UPOBATh IOJyYECHHBIE

PE3YJIbTATHI C y‘{éTOM 3aJIaHHOM NOrpeIIHOCTHU I/I3MepeHI/II71

1.13

CO6J'IIO,I[3.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKM H3YYEHHBIX (PU3UUECKUX MOJENeil:
MaTepHualibHasi TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUSUHBIH HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH34, IUIAHETApHAs MOJECIb aTOMA, HYKJIOHHAas

MOJCJIb aTOMHOTI'0 sAapa

1.15

XapakTepu3oBaTh MPUHIUMBI JIEHCTBUS H3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB € ONOPOU HA MX ONHCAHMS, UCIIONb3YS 3HAHUS
0 CBOiicTBax (U3MUECKUX SBICHUM MU HeoOXoaumble (U3NYEecKHe

3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTU4YHblE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOUCTB, HU3MEPUTENIBHBIX npubopoB u
TE€XHOJIOIMYECKUX MPOLECCOB NPU PEHICHUH Y4eOHO-NPAaKTUYECKUX
3aJa4, ONTUYECKHE CXEMBI JJIsl TOCTPOEHHs N300pakeHHU B MJIOCKOM

3epKajiec ¥ COOMparoniei JINH3e

1.17

MPUBOJUTL TNpPUMEPHl (HAXOIUTh HMHPOPMALMIO O MpHUMEpax)
MPAaKTHYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
YKU3HHM JIJIs1 o0ecrieueHus: 6e301macHOCTH MPU OOpaIIeHUH ¢ TpudopaMu
U TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHUSI 3TOPOBBS U COOTIOICHUS

HOPM PKOJIOTMYECKOTO MOBECHHUS B OKpPY KaIOILEl cpeie

1.18

OCYILECTBIISATH MOUCK MH(POPMAITUN (U3NIECKOTO CONIEPIKAHHS B CETH
WuTepHer, caMocTosATeNbHO (OpPMYIHpYsl IOMCKOBBIA  3aIpoc,
HaXxOQUTb IyTH  OMNpEAEJeHHUs]  JTOCTOBEPHOCTH  IOJYyYEHHOU
UHPOPMALIMM HAa OCHOBE MMEIOIIMXCS 3HAHUW U JOMOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh TMPU  BBIMOJHEHWHM Y4YEOHBIX 3aJaHUN  Hay4dHO-
MOMYJSIPHYIO JIUTEPaTypy (PU3MUECKOro coaep)KaHus, CIPaBOYHBIC
MaTepuaibl, pecypchl cetd VHTepHer, BiaAeTh MNpUEMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHPOPMAIIUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

COo31aBaThb COOCTBEHHbBIE MMCHbMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha OCHOBC




I/IH(l)OpMaI_[I/II/I N3 HECKOJIBKUX NCTOYHUKOB (1)1/13qu01<01"0 COJCpIKaHus,
MyOIUIHO MIPEACTABIATh pe3yabTaThl MIPOEKTHOM W
HCCIIeIOBATENIbCKOM 1eATEIbHOCTH, TPU ITOM IT'PAMOTHO HCIOJIb30BATh
V3YYCHHBI TOHSITHMHBIN amnmapaT W3y4aeMmoro pasiena (Qu3ukd u
COTIPOBOXATh BBICTYIUICHHE MPE3CHTAINEH C y4éTOM OCOOCHHOCTEH

ayJuTOpUn CBEPCTHUKOB

1.21

MIPU BBITIOJTHEHUU Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PUINUECKUX
MIPOLIECCOB pacHpeliesTh 005 3aHHOCTU B IPyIIE B COOTBETCTBHH C
MOCTaBJIECHHBIMH 33/1a4aMU, CIICUTH 3a BBIIIOJIHEHUEM TUIaHa AeHCTBUI
1 KOPPEKTUPOBATH €ro, aJleKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
JeSATEIbHOCTh TPYIIIIbI, BBICTPANBaTh KOMMYHUKaTUBHOE

B3aUMO/ICHCTBUE, MPOSBIISAS FTOTOBHOCTD pa3peiiaTh KOHPIUKTHI




HHPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pasned
a

Kon
J1eMeHTa

IIpoBepsiemble 3JIeMEHTHI COIEPsKAHUS

®U3UKA U EE POJIb B IIO3HAHUM OKPYXAIOIIEIO MHMPA

1.1

®uszuka — Hayka O Impupofe. SBieHUs NPUPOIBL.
dusnuvecKre  ABICHUSA: MEXAHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CB€TOBBIC, 3BYKOBLIC

1.2

@usnueckue BeIMYUHBL. V3MepeHne — (QHU3MUECKUX
BeMunH.  Pusmueckue  npubopsl.  [lorpemHocTs

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAY4HBII METOJA TO3HAHUS: HaOJIIOACHUE,
IIOCTAaHOBKA HAy4YHOT'O BONPOCA, BBIABM)KCHHE TMIIOTE3,
OKCIIEPUMEHT IO IIPOBEPKE TUIOTE3, OOBSICHEHUE

Ha6J'IIO,Z[aeMOFO SABJICHUS

1.4

Ornucanne PU3NYECKUX SIBJICHUMA C TIOMOIIBIO MOJIEIIeH

L.5

[TpakTuueckue paboThI:

HiHPar###l13Mepenue pacCTOSHUM.
##Par###l3mepenne o0bEMa KUIKOCTH W TBEPIOTO
Tena.

H#HH#Par##HOnpeniesieHre pa3MepoB MaJIbIX TEJ.
#iHParf##l3Mepenue  TeMmeparypbsl Ipd  [IOMOIIHU

KHUJIKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATYPhI

ITEPBOHAYAIJIbHBIE CBEJJEHN A O CTPOEHNHN BEIIECTBA

2.1

HH#Par##H#CTpoeHNe BEIECTBA: aTOMBI M MOJIEKYJIbI, UX
pa3sMEphL. OHBITLI, JOKa3bIBAIOIIUC AUCKPECTHOC

CTPOCHUE BCUIECTBA

2.2

HH##Par##H ]| BrokeHue yacTull BemlecTBa. CBsi3b CKOPOCTH
JIBW)KEHUA YacTUL C Temneparypoud. bpoyHOBckoe

nBwkeHue, nuddysus




B3aI/IMO)IeI\/’ICTBI/Ie JaCTHUll BCIICCTBA: MIPUTAKCHUC U

23
OTTAJIKUBAHUE
#HHH#Parf##ArperaTHple COCTOSIHMSI BELLIECTBA: CTPOCHUE
ra3oB, >KMJIKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEIN.

2.4 B3auMocBs3p MeXJy CBOHCTBAMM BELIECTB B Pa3HbBIX
arperaTHBIX COCTOSIHUSIX M WX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[TpakTyeckue paboTHI:
#HPar###Onenka auamMeTpa atoMa METOIOM PsIoB (C
ucnonp3oBanueM dortorpaduit).

2.6 HHHPar###0npITel 10 HAOMIOAEHUIO  TEIMJIOBOIO

pacuIMpeHust ra3os.
HHHPar###0ONBITEl 10 OOHAPY)KEHUIO JACUCTBUS CHII

MOJICKYJISIPHOI'O MPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannyeckoe JIBUKECHHE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JABU)KEHUE
HH#HPar##H##CKropoCTb. Cpennsist CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacdy€r myTtm M BpeMeHH
JIBIDKECHUSI
SlBnenve unHepuuu. 3akoH MHEepUUH. B3aumoneictBue
33 T€J KaK MPUYMHA U3MEHEHMS] CKOPOCTH JBHKCHHS TEINl.
Macca xak Mepa HHEPTHOCTH Teja
14 ##HPar###InotHocts BemiecTBa. CBSA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BeIllecTBa
3.5 Cuna kak XxapaKTepUCTHKa B3aMOJAEHCTBHUSA TEI
16 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cunbl ¢
' MOMOIIbIO JUHAMOMETpA
37 #H#Par###SIBnenue tarorenus u cwia Tsokectu. Cuia
' TSDKECTH Ha ApYyTux muaHetax. Bec tena. HeBecomocTh
18 Cuna Ttpenus. TpeHHe CKONBXKEHUS W TPEHHE MOKOA.
' Tpenue B IpupoAe U TEXHUKE
3.9 #H#HPar###Crioxkenue CuJ, HaANpPaBJICHHBIX IO OJHOMN




npsiMoid. PaBHoIelicTBY01IIAs CUIT

3.10

[IpakTuueckue pabOTHI:

OmnpezneneHre CKOPOCTH PAaBHOMEPHOTO  JIBHXKEHHS
(mapuka B OKHIKOCTH, MOJEIH  DIIEKTPHUYECKOTO
aBToMoOWIs u Tak ganee). OmpeneneHue cpenHeil
CKOpOCTH CKOJBXEHHUS Opycka WIM IIapuka 110
HAKJIOHHOM  miockocTd.  OrmpeneneHue  IUIOTHOCTH
TBEPIIOTO Tena. OmnbITHI, JIEMOHCTPHPYIOIINE
3aBUCUMOCTh PAcTsDKEHUs (nedopmanuu) Npy>KUHBI OT
NPUIOKEHHOW Ccuibl.  OMBITBI, JAEMOHCTPHPYIOIIUE
3aBUCUMOCTb CHUJIbI TPEHHsI CKOJIBKEHHs OT Beca Tela U

XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN

3.11

du3nyecKkue SBICHUS B Iprupoac: NPUMEPLI IBUIKCHUSA C
pa3jinYHbIMU CKOPOCTSAMU B ’KMBOH U HEKUBOH npuponae,

JIEICTBHE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpoicTBa: IMHAMOMETP, MOAIIUITHUKA

JABJIEHUE T

BEP/IBIX TEJL, )KUKOCTEN M TA30B

4.1

HaBnenue TBEpHoro tena. CrocoObl yMEHBIIEHUS W

YBCIIMUCHUA NaBJICHUSA

4.2

I[aBJ'IeHI/Ie raza. 3aBUCUMOCTb JaBJICHHUA ra3a oT O6’béMa,

TEMIIepaTypbl

4.3

Hepezlatla JaBJICHHUA TBépILI)IMI/I TCJIaMHU, XXUAKOCTAMU U

razamu. 3akoH Ilackams. IIlHeBMaTHYeCKHE MAIIIMHEI

4.4

3aBUCHUMOCTh  JABJICHUS OJKUAKOCTA OT TIyOUHBI
I'unpocraTudeckuii mapagokc. CooOIIamuecs: COCyIbl.

FI/I)IpaBJ'II/I‘IeCKI/Ie MECXaHU3MBbI

4.5

AtMmocdepa 3emnu u atMmocdepHoe aaBrnenue. [Ipuauns
CyIIECTBOBaHUSI BO3AYLIHON 00o0nouku 3emiind. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIECHUS OT

BBICOTHI HaZl YPOBHEM MOpPA

4.6

N3smepenne armocdepnoro naBnenus. [Ipubopsr st

HU3MCPCHUA aTMOC(bepHOFO JaBJICHUA

4.7

I[eﬁCTBHC KHNIAKOCTH M I'a3a Ha HOFPY)KéHHOC B HUX TCJIO.

BrrTankuBatomiast (apxumezioBa) cuiia. 3akoH Apxumena




4.8

IInaBanue ten. BozayxomnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOAC OT 00bEMa
MOTPY>KEHHOW B KHUAKOCTh YacTH Tema. OmpeneneHue
BBITAJIKUBAIOLIEH  CUJIbI, JEHUCTBYIOLIEW Ha  TEIO,
MOTPYKEHHOE B KUAKOCTh. [IpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOLIEH CWIBL, JEWCTBYIOIIEHM Ha TeEJIO B
XKHUIKOCTH, OT Macchl Tena. OMbBIThI, JEMOHCTPUPYIOIITHE
3aBUCUMOCTD BBITAJIKHUBAIOIIECH CHJIbI, JEUCTBYIOLIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMa MOTPyKEHHOM B KUAKOCTh
YacTu Tena u oT IUIOTHOCTH JKUJKOCTH.
KoncTpynpoBanue apeoMerpa WIM KOHCTPYUPOBAHHE

JIOJIKU U OTIpEZieNIEHUE €€ IPy30I0AbEMHOCTH

4.10

dusnyeckue  ABIEHUA B NIPUPOJIE: BIIMSIHUE
aTMOC(EpHOTO JABJICHHS Ha )KUBOW OPTraHU3M, TUIaBaHUE

pBIO

4.11

TexHUYecKue YCTPONCTBA: COOOIIAIONINECS COCY/IbI,
YCTPOMCTBO BOJONPOBOJAA, THIAPABIWYECKUN IIpeEcC,
MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOW HAcCoC,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPTUA

5.1 Mexanudeckas pabora
5.2 Mexanuveckasi MOIITHOCTb
53 [IpocThie MexaHM3MBI: pbIuar, OJIOK, HaKJIOHHas
' m10ckocThb. [IpaBuiio paBHOBECUS pblyara
54 [TpumeHeHue paBuiia paBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHuku.  Kosdduuuent
5.5 MOJIE3HOTO ICMUCTBHS MEXaHNU3MOB. [IpoCThie MEXaHNU3MBI
B OBITY U TEXHUKE
5.6 [ToTeHuuanpHas SHEPTUU Tela, TOJHATOro HaJ 3eMIEi
5.7 Kunernueckas sneprus
53 [Tonnass mexaHW4Yeckas »Heprus. 3aKOH H3MEHEHHUS U
' COXpaHEHHUS MEXaHUYECKOU IHEPTUU
59 [TpakTiueckue padbOTHI:




##HPar###OnpenienieHre  paboOTbl CWIJIBI TPEHUSA TpU
PaBHOMEpPHOM [IBJKEHMM Tejla I10 TOPU30HTAJIBHOU
nosepxHoctu. MccnenoBaHue yCIOBHM — paBHOBECHUS
peiuara. Msmepenne KIIJ[ HakIOHHONW IUIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUsI MEXaHUIECKON YHEPTUU

duznueckue SIBICHUSI B opupoac: pbHaru B TEIC

5.10
YeJI0BeKa
TexHudeckue yCTpOMCTBA: pblyar, IOABWKHBIA U
5.11 HETMOABUKHBIN OJIOKM, HAKJIOHHAS TUIOCKOCTbh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KUIACC
Kox
Kon
pasaen IIpoBepsiemble 3JIeMEHTHI COlePKAHUSA
JJIeMeHTa
a
TEIVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOXKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
TEOpHH CTPOECHMS BellecTBa. Macca 1 pa3Mepbl MOJIEKYJI.
6.1
OnpIThl, TOATBEP)KIAIOLIME OCHOBHBIE IOJIOXKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEeOpUH
Monenu TBEPIOTO, )KHUIKOTO U Ta3000pa3HOTO COCTOSHUHN
6.2
BeniecTBa. Kpucramnuyeckue u amopdHsie Tena
OObsicCHEeHHE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEN
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKMHETUUECKOMN
TEOPUU
6.4 CMauuBaHue U KalWUISPHBIE SIBICHUSA
6.5 TennoBoe paclMpeHne 1 CxKaTUE
Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO
6.6
TEIJIOBOTO JAIBMYKEHUS YaCTHI]
Baytpennss sneprusi. CriocoObl H3MEHEHHsI BHYTPEHHEH
6.7
SHEPTUU: TeIUIonepeaada U COBEepIIeHnEe padOThl
6.8 Buael Terionepenaun: TENMIONPOBOIHOCTb, KOHBEKIIHS,




U3Iy4YeHue

KommuectBo  TemnoTel. YAenbHas  TEIUIOEMKOCTH

6.9
BEIlleCTBA
TemsiooOMEH © TEIJIOBOE paBHOBECUE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBEp€BaHNE KPUCTATUNIMYECKUX BEIIECTB.
' VnenpHas TEIUIOTa IJIABICHUS
[TapooOpazoBanne u  koHjaeHcanus. Vcnapenwue.
612 Kunenune. VYpenbHas  Temmora mapooOpa3oBaHWS.
. 3aBUCHUMOCTh TEMIIEPATypbl KUMEHHsI OT aTMoc(epHOro
JABJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TomauBa. Y ieiabHasl TeMja0Ta CrOpaHus
[Mpuamumer  paboTel  TeruioBbix — apurateneid  KIT
6.15 TEIUIOBOT'O ABHUTraTeilsl. TeIUIOBbIe ABHUTATEIIM M 3allluTa
OKpYKaroIleil cpeapl
3aKOH COXpaHEHHUS U MPEBPAIIECHUS SHEPTUH B TETUIOBBIX
6.16
rporeccax
[IpakTuueckue paboOThI:
HHHPar###ONBITEI IO  OOHAPYXKEHUIO JCHCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHUS.
H#H#H#Parf#H##0NbITBL IO  BBIPAIIMBAHUIO  KPUCTAJIOB
ITIOBAPEHHOM COJIM WM caxapa.
#HHPart###OnbITE o HaOJIFOJEHUTO TEIJIOBOTO
617 paciupeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI.

#H#HPar###Onpenenenue AaBIeHUsT BO3/AyXa B OalioHe
LIpULIA.

HH#Par##H#ONBITEL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
JaBJICHHUS BO3[yXa OT €ro o0béMa W HarpeBaHUs WU
OXJIAXACHUH.

#H##Par### I[poBepka TUIOTE3bl JIMHEWHONW 3aBUCUMOCTH

JUITMHBI CTOJIOUKA )KUJIKOCTH B TEPMOMETPUUYECKOM TpyOKe




OT TEMIIEPATYPHI.
H#H#H#Par###HaOmonenne U3MEHEHUA BHYTpPEHHEMN
SHEPTUM TeNa B pe3ylbTaTe TeIuionepenadyd v pabdoThl
BHEIITHUX CHII.

###Par###IccnenoBanue SIBJICHUS TEIUIOOOMEHAa TIPHU
CMEIIMBAHUU XOJIOTHOU U TOpsiueld BOABI.
#HH##Par###Onpenenenue KOJIM4YeCTBa TETIOTHI,
MOJIy9eHHOTO BOJIOW TPH TEIUIOOOMEHE C HAarpeThiM
METAJLUTHICCKUM IHITHHIPOM.

#H##Par##H#Onpenenenue yIEIbHON TEIUIOEMKOCTH
BEIIECTBA.

H##Par#H##lccnenoBanue npouecca HCIapeHus.
###Par###OnpeneneHne  OTHOCUTENBHON  BIIAXKHOCTH
BO3/yXa.

H#A#Parf##0npenencHue yIenbHON TEIUIOThl IUIABICHUS

JpJa.

6.18

Ousnyeckue SBICHUS B MPHPOJAC: MOBEPXHOCTHOE
HATSOKCHUC W KAallWJUIAPHBIC ABJICHUSA B IPUPOJC,
KpHUCTaJUTBI B Tipupoae, u3nydeHne CoHIa, 3aMep3aHne
BOJIOEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHuueckue  yCTpPOMCTBA:  KamWJUISIPhl, TMPUMEPHI
WCIIOJIb30BAaHUSI KPHUCTAIIJIOB, JKUJKOCTHBIH TEPMOMETP,
AaTYUK TEMIICpATypbl, TCPMOC, CHUCTCMA OTOIIJICHUS
JIOMOB, THTPOMETPHI, TICHXPOMETp, MapoBas TypOWHA,

JIBUTATEh BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHU A

7.1 Onexrpuszanus Tein. J[Ba poaa 3IeKTpUUECKUX 3apsiioB
B3aumopeiictBue 3apsokeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX Tell
OT BEJIMYMHBI 3apPsI0B U PACCTOSHUS MEXIY TeJIaMu)

73 Onexrpuueckoe noue. HanpsEHHOCTh IEKTPUYECKOTO

nosst. [IpyHIMNO Cyneprno3unuy 3J€KTPUYECKHUX IOJIEN




(Ha KaYECTBEHHOM yPOBHE)

Hocurenu »snexkTpuyeckux 3apsoB. ODJIEMEHTapHBII

7.4 anekTpuyeckuit 3apan. Ctpoenue atoma. [IpoBogHuKY 1
TUDJIEKTPUKU
7.5 3aK0oH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
76 DONEeKTpUYecKUid  TOK.  YCIOBHUSA  CYILIECTBOBAHMS
. ANEKTPUYECKOr0 TOKa. ICTOUYHMKN OCTOSTHHOTO TOKa
e JleficTBUS AIIEKTPUUECKOTO TOKA (TETIOBOE, XUMUYECKOE,
. MarHuTHOE). DIEKTPUUECKHUI TOK B )KUJIKOCTSIX U ra3ax
. Onextpuueckasd uenb. Cuia ToOKa. OJIEKTPUUYECKOE
. HampspKeHHe
79 ConpoTuBieHNE IPOBOIHUKA. Y I€JIbHOE COIIPOTUBIIEHUE
. BEIIECTBA
7.10 3akon OMma i ydacTKa Lenu
[locnenoBarenpHOE W NApaJUICNIbBHOE  COEIMHEHUE
7.11
IIPOBOJHUKOB
PabGota M MOIIHOCTH BJIEKTPUYECKOIO TOKA. 3aKOH
7.12
Jxoyisa — Jlenua
13 DJNeKTpuYecKrue LEeNu U MOTPEOUTENH HIIEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3ambikaHne
IlocTosiHHBIE MarHWTHL. B3auMozelcTBHE NOCTOSHHBIX
7.14
MarHuToB
715 MarautHoe mnosne. MarHuTHoe mnosne 3eMiIM U €ro
' 3HAUEHUE NI )KU3HU Ha 3emiie
.y OmneiT Opcrena. MarauTHoOE 1OJIE AIEKTPUYECKOTO TOKA.
' [IpumeHeHne MEKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOTO MOJISI HAa MPOBOJHUK C TOKOM.
717 DneKTpoABUraTeab MOCTOSIHHOIO TOKa. Mcmonb3oBaHue
' JJIEKTPOJIBUIaTelei B TEXHUYECKHX YCTPOMCTBax M Ha
TPaHCIIOPTE
7.18 OneiTel  @apages.  SIBieHuE  3JIEKTPOMArHUTHOMN




nnaykuuu. [Ipasuno Jlenma

DNeKTpOTreHepaTop. CnocoObl MOJTyYeHUs
7.19 BJIEKTPUYECKON SHEPTUU. DIJIEKTPOCTAHIIUH Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue paboOThI:

OnbITI 10 HAOTIOACHHUIO DJICKTPHU3AIIUN TET WHIYKIIHCH

Y TIPU CONPUKOCHOBEHHH.

HccnenoBanue AEMCTBHS AIEKTPUYECKOrO IO  Ha

MIPOBOTHUKY U JTUDJICKTPUKH.

COopka ® mpoBepka pabOTHI AJICKTPUYECCKON IENH

IIOCTOSHHOT'O TOKA.

N3mepenue u peryivpoBaHue CUIIbI TOKA.

N3mepenue u peryiupoBaHue HAMPSKEHUSI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepes3

pEe3UCTOp, OT CONPOTHUBIICHUS PE3UCTOPA U HANPSHKEHUS

Ha pe3UucTope.

OMBITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD

AJIEKTPUYECKOTO COIMPOTHUBJICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TUIOLIAU TIOTIEPEYHOT0 CEYEHHS U MaTepHala.

[IpoBepka mpaBuiia CIOXKEHHS HANpPsLDKEHUM TP
MOCJIEIOBATEIbHOM ~ COEAMHEHUH JBYX PE3HCTOPOB.
[TpoBepka mpaBuia sl CHIIBI TOKAa MPU TapaieTbHOM
COeIUHEHUH  pe3ucTopoB. OmpenereHre  padOTHI
JJEKTPUYECKOTO TOKA, MAYIIETO 4Yepe3 Ppe3UcTop.
OmpenerieHne  MOIIHOCTH  BJEKTPUYECKOTO  TOKa,
BBIJIENIAEMOM Ha pe3ucTope. McciaeqoBanne 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO 4Yepe3 JaMIOYKy, OT HAMpSKEHHS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarduTHOTO B3aMMOJCHCTBHS IIOCTOSHHEIX MAarHHTOB.
N3yueHne MarHUTHOTO IOl TOCTOSTHHBIX MarHUTOB TIPHU
WX OO0BCAMHCHHMM W pas3jaeiieHud. lccriemnoBanwue
JEUCTBUS DJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnpIThl, JEMOHCTPHUPYIOIIME  3aBUCHMOCTH  CHJIBI




BSaHMOHeﬁCTBHﬂ KaTyliKy C TOKOM W MarHuTa OT CHJIbI
TOKAa MW HaAIIpaBJICHHUA TOKa B KaTyIIKE. I/ISY‘ICHHC

JIENCTBUS MarHUTHOIO IIOJIS Ha IPpOBOAHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHUe paboTHI
BIIEKTPOJBUTATESA. H3mepenne KIIg
3JEKTPOJIBUTaTE€IbHOM  YCTaHOBKH. OnbIThI o

HUCCIICAOBAHUIO SABJICHUA 3JICKTpOM8.1“HPITH01>i UHAYKIIUHA:
HCCIIEAOBAaHNE M3MCHCHHM 3HAYCHHSI U HaIlpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

®usznueckue SBJICHHUS B TMPUPOJE: DICKTPUUYECKHE
SBICHUST B  atMocdepe, IIIEKTPHUUECTBO  JKUBBIX
OpPraHM3MOB, MarHuTHOE MoJje 3emiu, Apeld MoIrCcoB,
pOJIb MAarHUTHOTO MOJIS AJIS KU3HHU Ha 3emiie, MOJIIPHOE

CHUAHUC

7.22

TexHuyeckue ycTpoWcTBa: 3JIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKON DHEPIuM,
JJIEKTPOOCBETUTEIbHBIE ~ NPUOOPBI,  HarpeBaTeIbHbIE
AJIEKTPOTIPUOOPHI (mpumepsr), AJIEKTPUICCKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, 3JEKTPOJBUTATEID

MMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
paszen Konx snementa [IpoBepsieMble 2IIEMEHTBI COAEPKAHUS
a
MEXAHUWUYECKUE SABJIEHUA
Mexanuueckoe JBWKeHHe. MartepuaabHasi —TOYKa.

51 Cucrema orcuéra

8 8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHIKECHUSI
8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE
%4 ###Par###HepaBHOMepHOE NMPSIMOIMHEHHOE JIBUIKEHHE.

CpenHsss W  MIHOBEHHass CKOpPOCTb Tela IpH




HCPaBHOMCPHOM ABHXKCHUHN

Yckopenue. PaBHOyCKOpEeHHOE MIPSAMOJIMHENHOE
8-> JIBMKEHHE
8.6 ##Par##CBoboaHOe mageHue. OnbITsl ["amunes
#H##HParf##PaBHOMEpPHOE JIBUKEHHE 110 OKPYXHOCTH.
8.7 [lepriog u yactora oOpamienus. JluneitHas u yriaoBas
ckopocTH. LleHTpocTpeMuTeNIbHOE YCKOPEHNE
8.8 Ilepssiii 3akoH HproToHA
8.9 Bropoii 3akoH HeroTona
8.10 Tpernii 3akoH HeroTona
8.11 HHHParf##] [puHIMn cyneprno3uuuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
| #AHParf##Cuiia  TpeHMsl: Cwila TPEHMsSl CKOJIBKEHUS,
813 CHJIa TPEHHS TIOKOS, IPYTHE BUBI TPSHUS
##HPar###Cuna  TsDKECTU M 3aKOH ~ BCEMHPHOTO
514 TATOTEHUS. Y CKOPEHUE CBOOOAHOTO MaJIeHUs
. JBwxkenne  raHer  Bokpyr — Comnuma.  IlepBas
815 KOCMHYECKasi CKOPOCTh. HeBecoMOCTh 1 Tieperpy3Kku
PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPI0E
8.16 oo
| #i#HParf##PaBHOBecHe TBEPIOro Tena ¢ 3aKpEIUIEHHON
817 OChI0 BpauieHus. MomeHT cuibl. LIeHTp Tsxectn
8.18 Nmnynbe Tena. MI3mMenenue ummynbca. IMImynibe cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #it#HPar###PeakTHBHOE NBH)KEHHUE
8.21 MexaHmnueckasi paboTa U MOIIIHOCTb
PaGota cunm TskecTH, ymnpyroctd, TpeHus. CBs3b
8.22 SHEpPIruu 1 paboThl
5 [TorennuanbHass »HEprus Teda, MOAHATOTO  Hal
823 MIOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHunanbHas 3HEPTUs CKATON MPY>KUHbI
825 ##HPar###Kunernueckas  sHeprus.  Teopema o

KWHETHYCCKOMN OHCPIrun




8.26

H#H#Par###3aKoH COXpaHEHNsI MEXaHUYECKON SHEPTUH

8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJNBKEHHUS Opycka
WIA JBIDKEHHS IMapuka 10 HAKIOHHOH IUIOCKOCTH.
OmnpeneneHre yCKOpeHUsl Teja NMpU PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HaualbHON CKOPOCTH.
IIpoBepka THUIMOTE3bI: €CIM MPH PABHOYCKOPEHHOM
JBIDKEHUHM 0e3 Ha4dallbHOW CKOPOCTH ITYyTH OTHOCSTCS
KaK psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKESHUS
OT CWUJbl HOpPMalbHOTO JdaBieHus. OrmnpeneneHue
kodpduuueHTa TpeHus ckoibxkeHus. OmnpeneneHue
KECTKOCTU TMpYyKuHbL. OrpeneneHue pabdOTbl CHIIbI
TPeHUsT TpU PABHOMEPHOM JBIDKEHMM Tejla IO
TOPU30HTAJILHOM MOBepXHOCTH. OrnpeneneHue padoThbl
CHJIBI YIIPYTOCTH IIPU HObEME Ipy3a C UCIOIb30BAHUEM

HEIOABHKHOI'0 U MOJABHKHOT'O OJIOKOB

8.28

du3nueckue SBICHUS B npupoac: MpujirBbl U OTJIIMBBI,
JABHOKCHHC IIJIAHCT ConHeyHOH CUCTCMbI, PCAKTHBHOC

ABHUKCHUC KUBBIX OPraHu3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHUIOMETP, JATYHUKHU

MMOJIOKCHUS, pPACCTOSIHUA U YCKOPCHUS, PAKCThI

MEXAHUYEC

KHME KOJIEBAHMA 11 BOJIHBI

9.1

Konebarensnoe JBHXXCHUC. OCHOBHBIE XapaKTCPUCTHKU

KOJIeOaHUI: IEPHO/I, YaCTOTa, aMILIUTY/1a

9.2

Maremarnueckuin u NIPYKUHHBIN MAasITHUKU.

HpeBpameHI/Ie OHCPI'MH IIpU KoJIe0aTeIbHOM JBHOXXCHHUH

9.3

3aryxawomue kojeOaHus. BbuiHyXIeHHbIE KoneOaHUS.

Pe3onanc

94

Mexaunueckue BOJHBL. CBOWCTBA MEXAHUYECKUX BOJIH.
[IpononbHbIE U TIONIEpeYHbIE BOJIHBI. J[IMHA BOJHBI U

CKOpPOCTh €€ pacnpocTpaHeHUs. MeXaHM4YEeCKUE BOJIHBI




B TBEP/IOM TeJle, CECMUYECKUE BOJIHBI

9.5 3ByK. [’ poMKOCTB 1 BbICOTA 3ByKa. OTpa)xeHue 3ByKa
9.6 Nudpa3Byk u ynbpTpa3ByK
[IpakTuueckue padbOTHI:
OmnpeneneHre 4YacTOThl W TMepuojaa  KoleOaHMid
MaTeMaTHYeCKOro MasiTHUKA.
OmnpeneneHre 4YacTOTBl W TMepuoja  KoJeOaHMid
MIPYXKUHHOTO MasiTHUKA
97 HccnenmoBanne 3aBUCUMOCTH — Tepuojaa  KosieOaHUit
' MOJBEIMICHHOT0O K HHTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuojaa  KosieOaHUit
MPYXKUHHOTO MasTHUKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCHUMOCTH nepuoaa KoJIeOaHMit rpy3a,
MOJIBEIIICHHOTO0 K HHUTH, OT MAacChl Tpy3a U JKECTKOCTH
npyxuHbl. M3Mepenne yckopeHus: CBOOOIHOTO MaieHuUs
duzuyeckue SBICHHUS B MPUPOJIE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHYECKHUE BOJIHBI,
IlyHAMH, X0
99 TexHUYeCKHue YCTPONCTBA: 3XOJOT, HCIOIb30BaAHHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

DNEeKTpOMarHuTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [lIxana >1€eKTPOMarHUTHBIX BOJIH

103 OnexTpoMariuTHas npupoja csera. CKOpOCTb CBETa.

' BonHoBBIE CBOlICTBA CBETA

[IpakTuueckue padbOTHI:

10.4 N3yueHne CBOWCTB  3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOMIIBHOTO TesiepoHa
dusuyeckue SBICHUS B MpHUpPOJAE: OHUOJIOTUYECKOE

10.5 JIEUCTBUE BUJIMMOTO, yIbTpaduoIeTOBOTO u
PEHTTEHOBCKOTO U3TyUYEHHM

10.6 Texnnueckue YCTPOWCTBA: HCIIOJIb30BAHUE

QJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOH CBSI3HU




11

CBETOBBIE ABJIEHUA

11.1

JlyaeBast monens cBeta. MIcTOUHHMKY cBETa

11.2 [IpssMonHENHOE pacIIpOCTPAHEHHE CBETA
13 OTtpaxenue cBera. [Imockoe 3epkasio. 3aKOH OTpaKEHUS
. CcBeTa
114 [Ipenomnenue cBera. 3akOH MPEJIOMIICHHS CBETA.
' [TonHOE BHYTpEeHHEE OTpakKeHHUE CBETa
11.5 JInnza. Xon ydent B nuH3e
116 OnTnueckast cucrema Qoroanmnapata, MUKPOCKONa H
' TeJeckona
117 I'ma3 kak onTuueckas cucrema. bimszopykocTs u
' JaJIbHO30PKOCTh
118 Pasnoxxenue Oenoro ceera B cnektp. OnbiTel HpioTOHA.
' CroxeHue crieKTpalbHbIX 1BETOB. Jlucnepcus ceera
[TpakTuyeckue paboOTHI:
#Hi#HPar#H##lccnenoBanue 3aBUCUMOCTH yTJ1a OTPaXKEHUS
CBETOBOIO JIy4a OT yIJa MajJeHusl.
H#HPar#H##l3yueHre  XapakTepUCTUK  H300paxeHUs
IpeaMeTa B INIOCKOM 3epKalle.
#H#Par###lIccienoBanue 3aBUCUMOCTH yria
NPEJIOMJIEHUsI CBETOBOrO Jyya OT YIJla MaJeHHs Ha
119 IpaHULE «BO3JIyX — CTEKIION.
' #H#Par#Ht# lonyuenre  n300pakeHH € TOMOIIbIO
COOMpArOIIeH JIMH3HI.
#H#HPar#Ht#Onpenenenne  (POKyCHOro pacCcTOSIHUS U
ONTUYECKOM CHJIbI COOMPAIOILEH JTUH3BI.
HH#HPar#H##0ONBITEL IO pa3NoKEeHUI0 Oenoro cBera B
CHEKTP.
HHHPar##H#ONBITHL 110 BOCIPHUATHIO IIBETA MPEIMETOB
NpU UX HAOJIIOIEHUH Yepe3 IIBETOBbIC (DHITBTPHI
@dusnueckue sSBICHUS B mpupone: 3arMeHust ComHna u
11.10 JlyHbl, 1iBeTa Tei, ONTUYECKUE SIBIEHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHuueckue YCTpOWCTBA: OYKH, IIEPUCKOIIL,




(dboToanmapar, ONTHYECKUE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHUA
11 Omertel Pezepdopma u maHeTapHass MOJAENIb aTOMa.
' Mogens aroma bopa
122 Hcnyckanue M MOTJOLIEHUE CBETa aTOMOM. KBaHTBHI.
' JInnelyaTele CIIEKTpPHI
12.3 PanuoaxktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
14 Crpoenue aromHoro szapa. HykinoHHas wmognenb
' aTOMHOTO siipa. M3oTomsl
15 PagnoaxktuBHble npespameHus. Ilepuon mnosypacnana
' aTOMHBIX sI7IEP
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUsS 3apsiIOBOTO U
' MaccOBOI0 YHUCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunTtesa u genenus anep. MIcTouHMKN SHEPrUn
' ConHua u 3B€311
129 Snepnas osHepreruka. JleiicTBUe  pagMOAKTHBHBIX
' U3JIyYEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue paboOTHI:
HaGntoieHne ChjomHeIX M JIMHEWYaTBIX CIEKTPOB
U3ITyYEHUS.
12.10
HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUN YACTHUIIBI O
TOPMO3HOMY IyTH (110 poTOrpadusm).
W3mepenune paanoakTHBHOTO (poHA
®usznueckue SBIECHUS B INPHUPOJAE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE ay4H,
12.11 PaJMOaKTUBHOE M3JIyYEHHE NPUPOJHBIX MHUHEPAJIOB,
NEUCTBUE PpaJUOAaKTHBHBIX M3IY4YCHHM Ha OPIraHHU3M
4esioBeKa
1912 Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

HH,HHBH,Z[yaHBHLIﬁ JO3UMETP, KaMEpa Bunbcona




IHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
nposepseMor
0 TpeOOBaHUs

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM Pe3yJIbTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOT0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

[lonnmanwe pomn  QU3MKK B  HAYYHOM  KapTHHE  MHPa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEJICTABICHUI O 3aKOHOMEPHOM CBsA3U
Y TI03HABAEMOCTH SIBJICHUH MPHUPOJIBL, O POJIU SKCIIEPUMEHTA B (PHU3HKE,
0 crucTeMooOpa3yromeil poinu GU3UKU B Pa3BUTUN €CTECTBEHHBIX HayK,
TEXHUKU ¥ TEXHOJIOTUH, 00 SBOIONNU PU3UIECKUX 3HAHUN U UX POIU
B 1ICJIOCTHOM €CTECTBEHHOHAy4YHOM KapTHHE MHpa, O BKJIaae
POCCHICKMX ¥ 3apyOeXHBIX YYEHBIX-(H3UKOB B pPa3BUTHE HAYKH,
00BSICHEHHE NPOLIECCOB OKPYKAIOLIET0 MHpa, Pa3BUTUE TEXHUKU U

TEXHOJIOTUN

3HaHUs 0 BUJaX MaTepuH (BEIIECTBO U TI0JIE), O IBUKEHUH KaK CIIocooe
CYLUIECTBOBaHMS MaTepud, 00 aTOMHO-MOJEKYJSPHOW Teopuu
CTPOCHHUSI BEUIECTBA, O (PM3UYECKOW CYIIHOCTU SBICHHHA TNPHPOJIBI
(MEXaHMYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX W KBaHTOBBIX);
YMEHHE pa3anyaTh SIBJICHUS 110 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHHE;
YMEHHUE pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3MUYECKUX SIBICHUM
B OKpYXaloUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKM)

Brnanenue ocHoBaMH TMOHSATUWHOIO ammapaTta W CHUMBOJUYECKOTO
A3bIKa (PU3UKKU W UCHOJB30BAaHUE UX JUIS pEIIeHHs Y4eOHBIX 3aj]ad;
YMEHHE XapaKTepPH30BaTh CBOMCTBA TeJ, (PUINUCCKUE SIBICHUS H

IMPpOHIECCChI, UCITIOJIBb3Ys Q)YHI[aMeHTaJ'IBHBIe N SMITUPHUYICCKUC 3aKOHBI

YMeHune onuceiBaTh HN3Yy4YCHHBIC CBOMCTBA TEJI K (1)I/ISI/I‘I€CKI/IC SIBJICHHA,

UCTIONB3YS (PU3NUYECKUE BEITMUUHBI

Brnagenwe ocHOBaMH METOAOB HAay4YHOTO TIO3HAHHUS C Y4YETOM
coOmoieHnst paBul O€30MacHOTO TpyAa: HabmoIeHne (HU3NISCKUX

SIBJICHUU:




YMEHHE CaMOCTOATEIbHO COOMpaTh IKCHEPHUMEHTATIbHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYJOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OTIbITA U 3alMChIBATh €0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIBL;
MPOBEICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHUH (PU3NUECKUX BEITHYUH:
yMEHHE I[IJIaHUPOBaTh HM3MEPEHUs, CaMOCTOSITENIbHO COOUpaTh
OKCIIEPUMEHTAJIbHYI0 YCTAHOBKY 10 HWHCTPYKLUH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U aHAIM3UPOBATH IOJYUYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/JaHHOM MOIPEUIHOCTH Pe3yIbTaTOB U3MEPEHMI;
MPOBEJIEHUE  HECJOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEOBAHMIA;
CaMOCTOSITENIbHO ~ COOMpPATh  AKCIEPUMEHTAIBbHYIO YCTaHOBKY H
MIPOBOAUTH UCCIIEAOBAHNE 110 MHCTPYKLUH, IPEJICTABIATH OTyUYEHHbIE
3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BHUJAE TAaONUL U TpadUKOB,
YUUTBHIBaTh MOTPEIIHOCTH, JeNaTh BbIBOJABI 1O  pe3yjibTaTaMm

HUCCIICAOBAaHUA

[Tonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUYECKUX  MOJENEei
(MaTepuasibHasi TOYKA, aOCOJIOTHO TBEPIOE TEIO, MOJICITH CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJN, IJIaHETapHas MOJAENb aroma,
HYKJIOHHasi MOJIEJIb aTOMHOTO sJipa) U yMEHHE NPUMEHSATh UX AJIs

00BsICHEHUS] (PU3MUECKUX MPOILIECCOB

YMeHue oOBSACHATH (PU3MUECKHE MPOLECChl U CBOICTBA Tel, B TOM
Yucle W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUYMHHO-CIICACTBEHHBIE CBA3U U
CTPOUTH OOBSICHEHUE C ONOPOM Ha M3yUEHHBIE CBOMCTBA (PU3MUECKHUX

ﬂBJ'IeHHfI, (I)I/ISI/ILIGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmenue pemarh pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHHH),
WCTONB3ysd 3aKOHBI W (OpPMYJBI, CBS3BIBAMONINE (PHU3HUECKHUE
BEJIMYMHBI, B YAaCTHOCTHU, 3allUCHIBaThb KPATKOE YCIIOBUE 3aJayH,
BBISIBIISITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIHI,
HEoOXouMbIe JJIsl €€ pelIeHus], UCII0Ib30BaTh CIIPABOYHbIE JTaHHbIE,
IIPOBOJIUTH PAcYETBl M OLEHHUBATh PEATUCTUYHOCTH I1OJIYYEHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIMUYMHBI; YMEHHUE ONPENENATh Pa3MEPHOCTb

(u3N4IeCKOil BETUYNHBI, TIOJYYEHHON TIPU PEIICHUH 3a/1a41

YMmenue XapaKTCpU30BaTh IMPHUHIMUIIBI I[Gf/iCTBPI)I TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJIE OBITOBBIX HpI/I60pOB, U TIPOMBIIIIICHHBIX

TCXHOJIOTMYCCKUX IMPOLECCCOB IO UX OIMMCAHUIO, UCIIOJIb3Yd 3HAHUA O




CBOMCTBAaX (DM3MYECKUX SBJICHUH U HeoOXoaumble (HU3UIECKUE

3aKOHOMCPHOCTH

10

YMeHue UCHOib30BaTh 3HAHUS O (U3WYECKUX SBJICHUSAX B
MOBCEHEBHOM JKM3HM JJi1 o0ecnedeHus Oe30MacHOCTH MpU
oOparieHnu ¢ ObITOBBIMU IPHOOPAMH U TEXHUYECKUMHU YCTPOMCTBAaMHU,
COXpaHEHHs 3J0pOBbS U COONIOACHHUS HOPM OSKOJIOTHYECKOIO
MOBEJICHUsI B OKpY’Kalolled cpeae; MOHMMaHME HEOOXOIUMOCTH
MIPUMEHEHUS TOCTHKEHUN (U3UKHU U TEXHOJOTUH AJIs PalliOHaIbHOIO

IpUPOAOII0JIB30BAHUA

11

OneIT TOMCKa, TpeoOpazoBaHUS M MPEICTaBICHHUS WH(GOPMAIUU
(bU3UYECKOTO COAEP)KaHMWSI C HCIOJIB30BAHMEM WH(OOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJy4YeHHON WH(OpMAIMM HAa OCHOBE MMEIONINXCS 3HAHUW U
JOINOJIHUTEIBHBIX ~ HMCTOYHHUKOB; YMEHHUE  MCIIOIb30BaTh  MpPHU
BBITIOJTHCHUHM YYE€OHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MUECKOTO Co/Aep KaHUs, CIIPABOYHBIE MaTepuaibl, PECYpChl CETH
WNnrtepuer; BiameHne 0a30BbIMM ~ HaBBIKAMH  MPEOOpa3OBaHUS
nH(pOpMallMd W3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyl0; yMEHHE
co371aBaTh COOCTBEHHBIC TUCHMEHHBIE U YCTHBIE COOOIIECHUS HA OCHOBE

HH(bOpMaLII/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWYECKUE SBJIEHUS
T Mexannueckoe JBWkeHue. MarepuanpHas Touka. (Cuctema  OoTcuéra.
' OTHOCHUTENBHOCTD JBMIKECHHUS
PaBHOMepHOE M HepaBHOMEpHOE nBIKeHHE. CpenHssi ckopocTh. DopMyna 1is
1.2 BBIYUCIICHUS CpelHEH cKopocTh: v = S/t
PaBHOMEpHOE MpSIMONIMHENHOE JIBMKEHHE. 3aBUCUMOCTh KOOPJAMHATHI Tejia OT
BPEMEHHU B CITy4yae paBHOMEPHOTO MPSIMOJIMHEUHOTO JIBUKEHUS:
13 x(1)=x,+uf
I'padukn 3aBUCHUMOCTH OT BpEMEHH [UIsl TPOEKIHHU CKOPOCTH, MPOCKIHH
nepeMenieHus, IyTH, KOOPAMHATHI TIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUN
3aBUCUMOCTh KOOpPAMHATHl TE€la OT BPEMEHU B CIy4ae PaBHOYCKOPEHHOI'O
MPSIMOJIMHEMHOTO JIBUYKECHUS:
2
Se(f) =vo, *1+ay %
@opMysbl I TPOCKIMU TEPEMEIIEHUs, MPOCKIUA CKOPOCTH U MPOCKIUU
YCKOPEHUS TIPU PaBHOYCKOPEHHOM MPSMOJUHEHHOM JIBUKCHUU:
1.4 s.(D=yy, -t+a,- L :
2
Ux(r) =Upx Ha, -1,
a. (f)=canst,
021'2 = Ulr2 =2"'7:r51-
I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl TPOEKIHMH YCKOPEHHS, MPOCKIIUU
CKOPOCTH, TIPOEKIMU TMEepEMELIEHUs], KOOPAUHATBI NpPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBH>KEHUU
CBoOoanoe manenue. GopMyJsibl, OMUCHIBAIONINE CBOOOJHOE TAJEHUE Teia IO
1.5 BEPTHKAIU (BUKEHHE Tela BHU3 HIIM BBEPX OTHOCUTENHEHO TTOBEPXHOCTH 3€MITH ).

I'padukn 3aBHCUMOCTH OT BpeMEHM MJii MPOEKIUU YCKOPEHHUS, TNPOEKIUH




CKOPOCTH U KOOPAWHATEI IIpH CB060)1HOM MaaCHUM TEJIa 10 BEPTUKAIIN

1.6

CKOpOCTh pPAaBHOMEPHOI'O JBWIKEHHUs Tena I0 OKpyXHOCTH. Hampasnenune
CKOPOCTH.

@opmyna sl BBIYMCICHHS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTH W MEPHO.

oOpareHus:
2nR
L=
T

HeHTpOCTpCMI/ITeJ'IBHOG YCKOPCHHUC. HaHpaBHeHI/IC HECHTPOCTPEMUTCIILHOT'O

ycKopeHusi. @opmyJia JJ1sl BBIYMCICHUS YCKOPEHUS:
;.\
i u
un R
(I)OpMyJ'Ia, CBA3BbIBAKOIIIASA HCpI/IOJI Hu ‘-IaCTOTy O6paIJ_ICHI/I$IZ

1
V=
I

1.7

Macca. IInotHocts BewmecTa. @opmyiia 1 BBIYUCICHUS IUIOTHOCTH:

_m
V

1.8

Cuia — BCKTOpHAA (I)I/ISI/I"ICCKaH BesmunHa. CrioskeHue Cull

1.9

SIBnenune unepunu. Ilepseiit 3akoH HeroToHa

1.1

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBJ'ICHHOCTB BCKTOPA YCKOPCHU: TCJIa U BEKTOpPA CUJIBI, HCﬁCTBymmeﬁ Ha

TCII0

1.1

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fy g=-Fy

1.1

TpeHI/IC IOKOs U TPCHUC CKOJILXKCHUSA. (DopMyJIa IJI1 BBIYUCIICHUSA MOJAYJIST CUJIbL

TPEHUA CKOJIBXKCHUS:




1.1

Hedopmarus tenma. Ynpyrue um Heymnpyrue aeopmanuu. 3aKOH YIpyroin

nedopmaruu (3axoH ['yka):

F=k-Al

1.1

BCCMI/IpHOe TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUSA:

My - M~
F=0G 1—“
R2
Cuna TskecTH. Y CKOpEeHHEe CBOOOIHOIO MaIeHMS.
dopmyia s BBIYMCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JiBmxenue mianer Bokpyr Connna. I[lepBas KocMHYECKas CKOPOCTb.

HesecomocTs u neperpysku

1.1

NwMrrynibe Tena — BekTopHast Gu3ndYecKas BeIHIHHA.
p=mo

I/IMHy.]'H)C cuctemsl Tea. U3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.1

3akoH COXpPAaHCHUA UMITYJIbCA JIA SaMKHYTOﬁ CHUCTCMBI TCJI:
D=m +m, U, =const

PeakTuBHOE NBUKEHUE

1.1

Mexannueckas pabota. @opmyiia st BEIYUCICHHUS PaOOTHI CHITBL:

A=Fscosut

Mexannueckass MOIITHOCTD:
A

N=2
I

1.1

Kunernueckas u MNOTCHUUAJIbHAsS SHCPIrUs. cDOpMyJ'Ia JJIA BBIYUCJICHUSA

KUHETUYECKON IHEPTUU:

2
v
2

i

Ex

Teopema o kuHeTHueckou sHepruu. Gopmyiia A BBIYUCICHUS TOTCHIUAIBHON




OHCPIUM TC€Jia, IOAHATOrO

Hax 3eMIIEH:

E,= mgh

Mexanuyeckas SQHEprus:

E=E,+E%
1.1 * £
9 3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opMyina Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM IHEPTUU B OTCYTCTBUE CHII TpeHUs: E = const.
[IpeBpanieHne MeXaHM4YECKO SHEPTUU IPU HATMYUU CUIIbI TPEHHUS.
[IpocTbie MexaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Poryar. Mowment cunbl: M - Fl.
VYcnoBue paBHOBeCUs pblyara:
1.2 M +M, +..=0
0 [MoxBroxHBIN 1 HenoABWKHBINA 0J10kH. KITJ] mpocThIX MeXaHU3MOB,
n= Anonesaas
Asarpaqenaaz
JlaBnenue TBEPAOrO TEIA.
@dopMyna 11 BBIYMCIICHHSI 1aBJICHHsI TBEPIOTO Tena:
-
EoE
1.2 JlaBnenue raza. ATMocepHOe 1aBIICHHE.
1 I'mapocraTuueckoe naBieHre BHYTPU KUAKOCTH.
®dopmyra 11l BEIYUCICHHS TaBJICHHS] BHYTPU KHUIKOCTH:
P=pgh+ D,
1.2 .
5 3akoH [lackans. ['uapaBnuueckuii npecc
3akoH Apxumena. @dopmyna s ONpEACNICHHS BBITAIKUBAIOMICH CHIIBL,
1.2 JIEACTBYIOILEH HA TEJO, MOTPYKEHHOE B )KUIAKOCTh WIIH Ias:
3

Fap =PV




YcnoBue nnaBanus Tea. [lnmaBanue CYZI0B M BO3QYyXOILITaBaHHUEC

Mexanndyeckue KojeOaHus. AMIUIMTYJa, TEPUOJ W dYacToTa KojeOaHMid.

1.2 dopmyia, CBSI3BIBAIOIIAS YACTOTY M NEPHUO/1 KOJIeOaHUI:
4 1
‘v _—
T
1.2 Marematnueckuii ¥ NOpyKUHHBIM MasTHUKU. [IpeBpamieHue sHepruu npu
5 K0J1e0aTEeIbHOM JIBU)KEHUU
1.2
6 3aryxatomue konebanus. BerHyxaennbie konebanus. Pezonanc
Mexannuecknue BoHBL. [IpomonbHble M monepedHble BOJHBL JlJIMHA BOJIHBI U
1.2 CKOPOCTb PacCIpOCTPAHEHUS BOJHBI:
7 A=pT
1.2 3ByK. I'poMKOCTB 1 BpICOTa 3ByKa. OTpa)KeHHE 3ByKOBOM BOJIHBI HA IPAHULIE IBYX
8 cpen. Uudpas3Byk u ynbpTpasByk
Ipakxmuueckue pabomol
H3mepenne cpenHell IUIOTHOCTH BEIIECTBA; apXMMEIOBOWU CHIIbL; KECTKOCTH
NPY>XUHBL; KO(Q(UIMEHTa TPEHUS CKOJIbXKEHUS; paOOThl CHIIbI TPEHMS, CHUIIbI
YIPYTOCTH; CPEIHEW CKOPOCTH JIBMKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHUs OpycKa IpH ABMKEHUH 110 HAKIIOHHOM INIOCKOCTH; 4YaCTOThI U ITEpHO/Ia
KOJICOAHWH MaTeMaTH4YeCKOro MAasTHMKA; YacTOThl M Tepuoja KoyieOaHui
IPYXKUHHOT'O MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIErO Ha pblyar; paboThl CHUJIbI
YIPYTOCTH MPH NObEME IPpy3a C TOMOIIBIO HEMTOIBUKHOTO OJI0Ka; pabOThI CHIIBI
1.2 YOPYTOCTH NMPHU NOAbEME Ipy3a C TOMOIIBIO MOABMKHOTO OJI0KA.
9 HccnenoBanue 3aBUCMOCTH apXUMEIOBOM CHIIBI OT 00bEMa NOrpyKEHHON YacTH
Tela U OT IUIOTHOCTH XUAKOCTH; HE3aBUCHMOCTH BBHITAJIKMBAIOIIEH CHIIBI OT
MAacchl Teja; CWIbl TPEHUS CKOJBXXEHHS OT CHIJIbI HOPMAaJIbHOI'O JABJIEHUS U OT
poZla OBEPXHOCTHU; CHJIBI YIPYTOCTH, BO3HUKAIOLIEH B MpPYXUHE, OT CTEHNEHHU
negopManuu MpyXKUHBI, YCKOpPEHUs1 OpycKa OT yIJla HakJIOHA HaIlpaBIISIOICH;
nepuoja (4acTtoTbl) KoseOaHUN HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHoja
KOJICOAHUH MPY>KUHHOTO MasTHHUKA OT MAaccChl Ipy3a M KECTKOCTH TNPYKHUHBI;
UCCJIEIOBAaHUE HE3aBHUCHUMOCTH IepHoJa KoJeOaHW HUTSHOTO MAasTHUKA OT
Maccsl rpy3a. [IpoBepka ycinoBus paBHOBECHs pplyara
1.3 Qusuueckue sA6NeHUs 6 Npupode: TPUMEPbl JBWXKEHHUA C Pa3IUYHBIMU
0 CKOPOCTSIMH B JKNBOW W HEKUBOW MPUPOJIE, NEHCTBUE CUIIBI TPEHMS B IIPUPOJIE U




TEXHUKE, IPUIUBBl W OTJIUBBL, JBWKEHHE IUTaHeT COJIHEYHON CHUCTEMBI,
PEaKTUBHOE JBUJKCHHE JKUBBIX OPIaHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro JaBlIeHUsT HAa >KMBOW OpraHu3M, IUIaBaHUE pbIO, BOCHpPUSITHE

3BYKOB KUBOTHBIMH, 3EMJICTPACCHUC, celicMHu4YecKue BOJIHBI, HYHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, AATYHUKU TIOJIOKCHHSA, PACCTOAHUA U

YCKOpPE€HHA, AOWHAMOMECTpP, IMMOAIIHMIIHUKHU, PaKEThI, pblyar, HO)IBI/I)KHBIﬁ n

1.3 HETIOJIBYKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXAHU3MBI B OBITY,
1 COOOIIAIONHECsS COCYAbl, YCTPOHWCTBO BOJOMPOBOJA, THAPABIWYECKUN Tpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMEeTp, 3XOJIOT,
WCTIOIB30BaHNE YIIBTPa3ByKa B OBITY U TEXHHUKE
2 TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHHUS  MOJICKYJISIPHO-KUHETUUECKOW  TEOPHUH  CTPOEHUS
2.1 BeriecTBa. Mojaenu TBEPAOTo, KHUIKOTO M ra3000pa3HOro COCTOSIHHM BEIIeCTBa.
Kpucrannuaeckue u amop@Hsbie Tena
55 JBwkenue wyactury BemiecTtBa. CBS3b CKOPOCTH JABWKEHHUS YacTHI[ C
' Temrneparypoit. bpoynosckoe aBmkenue, nuddysus
2.3 CmaunBaHuE U KallWUISIPHbBIE SIBJICHUS
24 TennoBoe paclIMpEeHHE U CKATUE
2.5 TeroBoe paBHOBECHE
26 BuyTtpennsst sHeprus. Pabora u Termuonepenadya Kak CHOCOOBI HM3MEHEHHS
' BHYTPEHHEHN YHEPTUU
2.7 Buap! Tenonepenayn: TEIIONPOBOIHOCT, KOHBEKITUS, N3TyUYCHHE
HarpeBanue u oxnaxaenue teia. KonmnuecTBo TENIoThL. Y 1elibHas TEIIOEMKOCTD:
2.8 O=cm(t,—t,)
3aKOH COXpaHEHMsI PHEPTUM B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIMJIOBOIO
Oamanca:
2.9
O +0, +..=0
Hcnapenue u koHuaeHcauus. V3mMeHeHHe BHYTPEHHEH SHEpPrud B IPOLECCEe
2.1 ucrapeHus M KoHjaeHcanuu. KurmeHwe IKUIKOCTU. YJenbHas TeIioTa
0 napooOpazoBanus: L = O/m




2.1

Bnaxnocts BO3yXa

1
[InaBnenue u kpucrammzanuus. IsMeHeHre BHYTPEHHEN SHEPTUU [TPU TIABJIEHUU
Y KpUCTAJUTM3alNU. Y JeNIbHas TEIUIOTa IUIaBICHUS:
2.1
|2
m
”1 BuyTpeHHsIst sHeprus cropanusi TOIUIMBA. Y AeJIbHAs TEIJIOTa CropaHusl TOIUIMBA:
' q=0/m
3
2.1
1 [punuuns! pabote! Temnosbix aurareneit. KI1/[ rerioBoro asuraresns
Ipakxmuueckue pabomol
H3mepenne ynenbHON TEINIOEMKOCTH METAJUIMYECKOTO LWJIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (HHUKCUPOBAHHOU
1 Macchl, B KOTOPYIO OIIyIIEH HarpeTbli LWINHAP; KOJUYECTBA TEIJIOTHI,
; OTJ@HHOTO HAarpeThiM LUIMHIPOM, IIOCJIE OIyCKaHWs €ro B BOAY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/yXa; YJEIbHONW TEMJIOTHI
IUTaBJIeHU JIbJa. MccnenoBanue N3MEHEHNs TEMIIEPATypPhl BOABI IPU Pa3IUYHbIX
YCIIOBHSAX; SIBJICHUS TEIJIOOOMEHa MPH CMEIIMBAHUYU XOJIOJHOW U TOPSUYEH BOIBI;
pouecca UCIapeHust
1 Dusuueckue A61eHUA 6 npupode. TOBEPXHOCTHOE HATSHKEHUE M KallWJUISIPHBIE
é SIBIICHUSl B NPUPOAE, KPUCTAJLIBI B Npupoze, nsinydeHue CosHLa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra
Texnuueckue ycmpoticmea: KalWLISAPbI, IPUMEPBI UCIIOIb30BaHUS KPUCTAJLIOB,
2.1 KUJKOCTHBIM TEPMOMETp, NAaTUMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILICHMS
7 JIOMOB, THUI'POMETPBI, IICUXPOMETP, MapoBasi TypOMHA, JBUraTelb BHYTPEHHEIO
CrOpaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Onexrpuszanus Tei. J[Ba BUaa 3J€KTPUUECKHX 3apsiioB
3.2 B3aumonerictBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
14 Onexrpuueckoe mnone. Hanpsxk€HHOCTh »snekTpudeckoro mnousd. IIpuHnmn

CYTEPIO3UINH IEKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE)




Hocurenu »snextpuuyeckux 3apsaoB. JleHCTBUE 3IEKTPUYECKOrO IO Ha

3.5
3JeKTpUUecKue 3apsaibl. [[pOBOAHUKY U JUAIEKTPUKU
[TocTostHHBIN 3HeKTpUYecKuid TOK. JlelcTBUs 3nekTpuyeckoro Toka. Cuia Toka.
Hanpsxenue.
3.6 I=q/t, U=A4/4
DIIEKTPUUYECKOE COMPOTUBJICHUE. Y IETBHOE AJIEKTPUUECKOE COTPOTUBIICHUE:
3.7 R =pl/S
33 3akon Oma mis ygacTka anektpuaeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCAMHEHNE MPOBOIHUKOB:
) o o ol o g - p_
I,=1; U=U,+U,; R=R +R,
3.9 [TapannensHOE coeMHEHUE TPOBOJHUKOB PABHOI'O COMPOTHUBIICHUS:
U=Ug;I=1+I;R=2.
2
CwmeniaHHbIe COSTMHEHUS TPOBOJHUKOB
3.1 PaGota u moiHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
0
3akon J[xoyns — Jlenmna:
3.1 z
1 Q=I"-R-t
3.1 OnbiT Opcrena. MarHuTHOe TMoOJie TPSIMOrO TMPOBOJHMKA C TOKOM. JIMHUUK
2 MarHUTHOW MHIYKIIMH
3.1 MarauTHoe T1oJie TIIOCTOSHHOTO MarHura. BsanmMoneicTBHE TNOCTOSHHBIX
3 MarHuTOB
3.1 .
4 JelficTBrEe MAarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM
3.1 .
s Omnbiter @apazes. SBnenne aneKTpoMaruuTHON HHAYKIMH. [IpaBuno Jlenmna
3.1 Ipaxmuueckue pabomuol




I/ISMepeHI/Ie OJICKTPHUYECCKOI0 COIIPOTUBJICHUA pe3ucTopa, MOIIHOCTH
QJICKTPHUYICCKOI'0 TOKA, pa6OTLI SJICKTPHUYCCKOI'O TOKA.

UccnenoBanne 3aBHCHMOCTH  CHJIBI TOKa, BO3HHUKAIOMICTO B IPOBOAHHKE
(pCBI/ICTopBI, naMnqua), OT HaIIPs’KCHUS Ha KOHLAX MPOBOAHHKA, 3aBUCUMOCTHU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IUIOMAAN €r0 IMOIICPEYHOro CCUHCHUA U
YACIBbHOTO COIIPOTUBJICHH.

HpOBepKa nmpaBujia I JJICKTPUYCCKOr0 HAMNPSHKCHUS IPU IMOCICA0BATCIBHOM
COCAMHCHUHN IIPOBOJHUKOB; IIpaBuJia JIA CHJIBI JJICKTPUYCCKOI'0 TOKa IIpU

napajijieIbHOM CO€AMHEHUN TPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A61eHUs 6 nNpupode: DBIEKTPUUYECKUE SBIEHUS B aTMocdepe,

3.1
; ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJie 3eMJIH, JIpei] MOIr0CoB,
POJIb MATHUTHOTO TIOJISI JIJ1s "KU3HU Ha 3eMJle, TOISIPHOE CUSHHE
Texnuueckue ycmpouicmea: 5SIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTarT,
31 CUETYMK  DJIGKTPUYECKOM  DHEPTUH,  OJICKTPOOCBETHTEIbHBIE  MPHOOPHI,
g HarpeBaTelibHbIe AIEKTPONPUOOPHI (mpumepsr), BJIEKTPUYECKUE
NPEAOXPAHUTEINN, HJIEKTPOMATHUT, JIIEKTPOJABUTATENb MOCTOSHHOIO TOKa,
reHEePaTOp MOCTOSIHHOTO TOKa
3.1
9 DJIeKTpOMarHuTHbIE BOJIHBI. [1IKkasa 3JeKTpOMarHuTHBIX BOJIH
32 o
0 JIyueBas monenb cBera. [IpsamosiMHERHOE pacIIpOCTPaHEHHUE CBETA
3.2
. 3akoH oTpaxeHus cBera. [lmockoe 3epkaio
3.2
5 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHHUS CBETA
3.2
Hucnepcus cBeta
3
3.2 Jlunza. Xon nydeil B nuH3e. DOKyCHOE paccTosHUE NUH3BI. OnTHYecKas cuia
4 muusel: D= 1/F
3.2
s I'ma3 xak ontuueckas cuctema. ONTHYECKHE TPUOOPHI
30 Ipaxmuueckue pabomuol
6 ###HPar##l13MepeHre  ONTUYECKON CHJIBI COOMpAromield JIMH3BI, (OKYCHOTO

paccTosinusi coOuparomieil TUH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB IpeaMeTa




U U300pakeHHs, KOTJIa MPEJAMET PACIONOXKeH B JBOWHOM (OKyce), ToKa3aTels
PETOMIICHUS CTEKIIA.

###Par###IccnenoBanne CBOWMCTBA M300pa)KEHUs, MOJYYEHHOTO C TIOMOIIBIO
coOuparomield JHH3bI, U3MEHEHHUsT (OKYCHOTO PACCTOSIHUS JBYX CII0)KEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa TPEJIOMJICHHSI CBETOBOTO Jyda OT yIJia TaJCHHS Ha

T'paHUILIC «BO3AYX — CTCKIIO»

3.2 Qusuueckue ssneHus 6 npupoode: 3atmeHus ConHma u JIyHbI, mBeTa Ted,

7 OTITHYECKUE sIBJIEHUs B aTMoc(epe (1iBeT Heba, pedpakitus, pamyra, MUPax)

3.2 Texnuueckue ycmpouicmea: OYKH, TIEPUCKOI, (OToaMmapar, ONTUYECKHE

8 CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

il PaguoaktuBHOCTh. Anbda-, 6era-, ramma-u3nydenus. Peakiuu anbda-u Oera-

' pacnana

4.2 OmnsiTel Pe3epdopaa o paccesnuto anba-gactuu. [lnanerapuas moaens atoma

4.3 CocraB atoMHoOrO0 siipa. M3otonsl

4.4 [Tepuoxa monypacmnanga aTOMHBIX siA€p

4.5 Snepuble peakuuu. 3aKOHBI COXPAHEHHSI 3aPS0BOTO M MAaCCOBOT'O YHCET
Qusuueckue sA6leHUs 6 npupode: €CTECTBEHHbIM paJAMOAaKTHUBHBIN (OH,

4.6 KOCMHUYECKHE IIyud, PpPaJdOaKTHBHOE W3Iy4YeHHWE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBUE PAJMOAKTUBHBIX U3Ty4YE€HUN HA OpPTraHU3M UYeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIAUBUIYAIbHBIN JO3UMETp, Kamepa

BI/IHBCOHa, SAACPHAA SHEPTCTUKA




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dusuka: 7-i kacc: 6a30BbIM YPOBEHB: yUeOHUK; 3-€ U3JaHNE,
nepepadotanHoe [leppiikun .M., UBanos A.M1. AkumoHepHoe 00OLIECTBO
«M3narensctBo «lIpocsemenue»

» dusuka: 8- kacc: 0a30BBIN YPOBEHb: YUEOHUK; 3-€ U3/IaHKE,
nepepaborandoe [lepsimkun .M., BanoB A.W. AkiimonepHoe o011ecTBO
«M3parensctBO «IIpocBenieHne»

» dusuka: 9-i kiacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-¢ U3aHUE,
nepepaboranHoe [epoimkun .M., I'yrauk E.M., UBanoB A.U. u ap.

AxknmonepHoe oomectBo «M3aarenbetBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
®usuka. 7 - 9 knaccel. Metonuueckue pekoMmeHaanuu. Iloypounsie
paspabotku K yaeOHuky [leperimkuna M. M., UBanoBa A. U. AknmionepHoe

obmectBo "N3narenscTBo "[IpocBenienue”

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

®usuka. 7 knace. PI'AOY IO "Axkanemuss Munnpocseenus: Poccun”
000

OOO"CBEPOBPA3OBAHUE" ®uzuka 7-9 xiaccel
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