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IMNOACHUTEJIBHASA 3AIINCKA

[TporpamMma o pu3mKe Ha ypOBHE OCHOBHOTO OOIIIETO0 00pa30BaHus COCTaBIeHA
Ha OCHOBE ITOJIOKCHHH U TpeOOBaHMM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM
YpOBHE OCHOBHOM 00pa3oBaTeIbHOM MporpaMMel, npeactaBieHHbIX B GI'OC
00O, a Takxke ¢ yuétom deaepanbHOil paboueii MporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanust yueOHoro npenmera « Pu3nkay U yIuThIBACT

cnienuuKy o0pa3oBaTEIbHBIX, BOCIUTATEIBHBIX TOTPEOHOCTEH 00YJAFOIINXCS C
3I1P.
[Iporpamma 1o ¢u3uMkKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs

COCTABJICHA Ha OCHOBE IOJIO)KEHHM M TpeOOBaHMW K pe3yibTaTaM OCBOCHMS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHOil paboueid mporpaMMbl BOCHUTAHUS U
KOHLEMUHU MTpenoiaBanus yueoHoro npeamera «dusukay.

Copepxanue mporpamMmbl 1Mo (U3HKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS W OpraHu3alfio HM3y4YeHUs
bu3MKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4uUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeamMera B peanuzauuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111€r0 00pa30BaHusl.

[Iporpamma no gu3rke ycTaHaBIMBAET paclpeeseHue yueOHOro maTepuana
1o rojaM oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3Y4YEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJarOIuXCsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IEJIbI0 OKa3aHHUS METOJUYECKOU
MOMOIILY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

®duszurka ABIAETCA CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH | (HHU3NUSCKOU
reorpagueii, BHOCUT BKJIaJ B  €CTECTBEHHOHAYYHYI0 KapTUHY  MHpa,
peloCTaBiIsieT Haubojee SCHble O00pa3lbl MNPUMEHEHHUS HAyYHOTrO METoja
MO3HAHUsA, TO €CTh CIIOCO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna W3 TIaBHBIX 3a/ay (PU3MYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
oOpa3oBaHMsl COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAy4YHOM I'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB:

e HAY4YHO OOBSICHATDH SABJICHHUS,

* OILICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIEIOBaAHUS;



HHTCPIIPCTUPOBATL MAdAHHBIC KM HCIIOJb30BAaTh HAYYHBIC AOOKA3aTCIbCTBA
JJIA TIOJIYYCHUA BBIBOIOBY.

[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
TBEPIABIMU TEJIAMH, KUAKOCTAMU KU raszaMu. 3akoH Ilackansa. IIHeBmaruueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT TIyOHMHBL. ['mapocraTmyeckuid
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.
[TpuGops! ns U3MEpeHust aTMOCPEPHOTO TaBICHUSI.

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 BBITAJKHUBAIOUIEH CHJIBI OT 00BEMA NOTpyKEHHOW YacTu
T€JIa U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAOUIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.
VYcnoBre miaBaHus TEJ: IUIABAaHUE WIHM NMOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TeNA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Telja B BOJIe OT 00bEMa MOrpyKEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmpeneneHue  BBITAJKUBAIOIICW  CHUJbI, JCWUCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B )KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAIOUIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTHh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
onpeesieHne €€ rpy30M0AbEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecusi pbiyara. [IlpumeHeHue TmpaBuiia paBHOBECHS phiuara K OJIOKY.

oA Dd e



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

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

Jemoncmpayuu.

1. IIpumMepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeEIa

110 TOPU3OHTAJIIBHOU ITOBEPXHOCTH.
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:
Temionepeaaya 51 COBEPIIICHUE paboTHL. Bunet TEIUIoONEPENAYU:
TEIUIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYCHHUE.

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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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.
Ctpoenue aroma. IIpOoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

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

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctossnHble  MarauThl.  B3aumMmogencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHUE IS JKM3HU Ha 3emiie.
OneiT  Opcrena. Mar"auTHoe ToJ€  AJIEKTpUYECKoro Toka. I[IpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M CHoyib30BaHWE 3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [IpaBuiio Jlenna.
DJIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUYECKOU SHEPTUH.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa poJia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.
[IpoBOHUKY Y TUSIICKTPUKHU.
MoenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHMKH TTIOCTOSSHHOT'O TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIM pa3zps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUECKOro HAPSXKEHUSI BOJIBTMETPOM.
. Peoctar u marasuH COIpPOTUBIICHUN.
. BzaumoencTBrue noCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUs MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHHEe MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noje TokKa. DJIEKTPOMArHHUT.

JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSTHHOI'O TOKA.

HccnenoBanue sBiIEHUS 2JIEKTPOMArHUTHOW UHAYKIIMH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO  HAOMIONECHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnenoBanne neMCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOAHUKU U
JADIICKTPUKMU.

Co6opka u nmpoBepka pabOThI AIEKTPUICCKON LIETTH TTOCTOSIHHOTO TOKA.
N3Mepenue u peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryampoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSLKEHUS HA PE3UCTOPE.

OnbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAJAN MONEPEYHOrO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUA HANPSHKCHUHW TMPU TOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWJIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
OnpeneneHre MOUIHOCTH  3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/ICIICHUN.

HccnenoBanue nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJ€HUsS TOKa B
KaTyIIIKeE.

18. I3yueHue AeCTBUS MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue padoThl 3J1E€KTPOABUTATETIS.

20. U3mepenue KIIJI snekTpoaBuraTeibHOM YCTAHOBKH.

21. OnBITBI IO  MCCJEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Mexanuveckue siBJICHHUS.

Mexannueckoe JBWKEHHE. MarepuanpHas Touka. Cucrema oTcuéTa.
OTHOCHUTENIBHOCTh MEXAHWYECKOr0 JBHKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBxkeHue. HepaBHOMepHOE npsiMONMHENHOE JBH>KEHUE. CpelHsIsi 1 MITHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosIMHEWHOe BHkeHHe. (CBoOomHOE
nageHue. OnsITel [anues.

PaBHOMepHOE nBMXKeHUE MO OKpykHOCTU. [lepmon u vacrtora oOpaieHus.
JluneriHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[IepssIii 3akoH Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IprHIMI Cynepno3uLInA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTrO
nageHus. J[Bwxenne mianer Bokpyr Comnuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tenma. M3menenne nmnyisbea. MnynbCe cwiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PeakTuBHOE NBMKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWI TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHIIManbHasE SHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTUs CxKaTOM NpyKkuHbl. Knunernueckas
sHeprus. Teopema O KMHETMYECKOW JSHEPrUU. 3aKOH COXPAHECHMSI MEXaHWYECKOU
DHEPTHH.

Jemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JABUKEHUS TeJa OTHOCUTENLHO Pa3HBIX Tell

OTCYETA.



AN

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHYKEHUS.
Hccnenopanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Haburoienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAacChl Te€Ja W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[Iepemaua uMIynbca npy B3anMOJIECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU PU CBOOOAHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIApPUKA WA TETIEKKH.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
IIapyKa 1o HaKJIOHHOH TUIOCKOCTH.

OmnpeneneHre yCKOPEHHUS Telda NPH PaBHOYCKOPCHHOM JBMXKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauyaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3 huiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIBI TPEHUS TPU PABHOMEPHOM JBMIKECHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue padOTBl CHJIBI  YNPYrOCTH TMpU HOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.
11. I3ydeHue 3aKkoHa COXpaHEHUS YIHEPTHH.
Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUN: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKMHHBIN MasTHUKH. [IpeBpaienue
SHEPTUu MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbiE H
IonepeyHble  BOJIHBL. JlIMHA BOJIHBI M CKOPOCTb €€ PacIpOCTPAHEHUS.
MexaHnuecKkue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa ToHa. OTpaxeHue 3Byka. MudpaszByk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenne kojie0aHuii Tel IIOA AEHUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BBIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
PacnpocTpaneHne npo1oiabHbIX ¥ NONEPEYHBIX BOJIH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OnpeneneHue 4YacTOoThl M NEpUOJa KoieOaHW MaTeMaTHU4ecKOro
MasTHUKA.

2. OmpeneneHue 4acTOThl U EPHOJIa KOJIeOaHHUM NMPY>KMHHOTO MasTHUKA.

3. HccnegoBanue 3aBUCHUMOCTH NEpHOJa KOeOaHUN MOABEIMIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IepUOAa KOJIEOaHU PYKUHHOTO MasTHHKA

OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IepHO/a KOJIeOAHHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmBITBI, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTh  Tepuoaa  KoJebaHui
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.
JJIEKTPOMATHUTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

oA N



DnekTpoMarauTHas npupoga ceta. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoOMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.
CBeToBbI€ SIBJICHHS.

JlyueBas MOJEJb CBeETa. HUctounnkn CBeTA. [IpssmosnHeHoe
pacnpoctpaHeHue cBera. 3atMeHus ConnHna u Jlynel. Otpaxenue ceta. [nockoe
3epKayio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [loaHoe BHyTpeHHEE
OTpakeHUEe cBeTa. lchnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonm sywedt B nuH3e. Onrtuyeckas cucreMa (oToarnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. bim3opykocTh U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus cBera.

Jemoncmpayuu.

[IpssmMonrHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonmyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cpera.

ONTHYECKUN CBETOBO/I.

Xox ydeil B coOMparomieil JInH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tonyuenue n300pa>keHUii ¢ TOMOIIBIO JIUH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.

10. Mogens riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tonmy4yenue 6emoro cBETa MPH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanne 3aBUCUMOCTH yIVIA OTPAKEHHUSI CBETOBOIO Jiyda OT yrja
nazeHusl.

W o N ok e

2. W3yueHne xapakTepuCTHK N300pakeHUS MIPeIMETa B TUIOCKOM 3€pKaie.
3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHHS CBETOBOIO JIyda OT yria
Na/ICHNs HA TPAHUIIE «BO3IYX—CTEKIIO».



4. Tlomydenue nu3o0paxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMS M ONTUYECKON CHIIbI coOMparolien
JIMH3BI.

6. OmnbITHI O Pa3JI0KEHUIO OETIOTr0 CBETA B CIIEKTP.

OnBITEl MO BOCTIIPUATHUIO 1[BETA MPEIMETOB MPU MX HAOIIOEHUU UYepes
[[BETOBbIC (DUIIHTPHI.
KBanToBbI€ sIBJICHMS.

Omneitel Pe3epdopna u muianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHEeYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykiioHHas wmopaenb atomMHoro sanapa. MW3otonsl. PaanoakTuBHBIE
npespaienus. [lepuoa nmomypacnaga aTOMHBIX sJiep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBs3bp Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. crounuku sneprun CosHIa U 3BE3 .

Anepnas sHepreruka. JleMCTBUS paguOaKTHUBHBIX HW3JIIyYEHHH Ha YKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHoekTpbl U3JIy4EHUs U MOTJIONICHHS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnexrtp Bopopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTumka HOHU3HPYIOLIUX U3ITYyYEHUH.

6. Peructpauus u3inydeHHs] TPUPOJIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaOmroneHue CrUIONMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITYUCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPIMHM YACTHULIBI [0 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIIMN MOAYJIb MIPEAHA3HAYEH JIsi CUCTEMAaTHU3alluu
U 0000IIeHUsT  TMPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIKMX 3TOT yUEOHBIN MpeaMerT.

[Ipu u3ydyeHUn TAHHOTO MOMAYJISL PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBaETCs JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMmupyercs
€CTECTBEHHOHAYYHAas! TPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBJICHUM TPHUPOIbl M TEXHUKHU, OBJIAJICHUE YMEHUSIMHU OOBICHATh (PU3NUYECKHE
SBJICHUS, TPUMEHSs TOJyYEeHHbIE 3HAHUS, pelmaTh 3a7adyd, B TOM YHCIIE
KauyeCTBECHHBIE U KCIIEPUMEHTAIbHBIC.

[IpruHUIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yercs
32 Cc4y€T TOro, 4YTo OOyYarOIIMeCs BBIMOIHSIIOT 33JlaHus, B KOTOPHIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIYUYCHHBIX 3HAHUM pacro3HaBaTh M HAYyYHO OOBSICHSITH
bu3rYecKue ABICHUS B OKPYIKAIOIIECH MPUPO/IEC U TOBCETHEBHOM JKU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI HUCCICOBAHUS (PU3HMUECKUX SIBIICHUH, B TOM
YHUCIIE JJIS1 IPOBEPKH TUIIOTE3 U TOIYYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAyYHbIE OCHOBBI Han0OJIee BaXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEp, MPAKTUICCKOTO HUCIIOIh30BAHUS PA3IMUYHBIX HCTOYHUKOB
SHEPTUH Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHEHUS BCEX M3BECTHBIX BHJIOB
DHEPTHUH.

Kaxnmas w3 TeM JaHHOTO MOJIyJS BKJIIOYAET OKCIEPUMEHTAIBHOE
uccienoBanue o0oOIIaronero xapakrepa. Moayib 3aBepuiacTcsi MpPOBEICHUEM
JIMAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusl.



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

N3ydenune ¢u3uKu HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

pe3yiabTaTOB.

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

y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTNE JTUIHOCTHBIE PE3yJIbTATHI B

YacTu:

1) MaTpMoOTHYE€CKOr0 BOCIIMTAHUSA:

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

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

e 2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

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

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

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

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

* 4) HIEHHOCTH HAYYHOT'O IMO3HAHUA:

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

e - pa3BUTHE HAy4YHOUM JOOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
NeSITENIbHOCTH;

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

e - OCO3HaHUE LIEHHOCTH Oe30macHoro ooOpas3a JKHW3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPAaBWJI OE30MaCHOTO TIOBEICHHS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMHpPOBAHHOCTh HaBbIKa pedieKCUH, IPU3HAHUWE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBEKa,;

e 6) TPYAOBOr0 BOCIIUTAHUSA:

e - AaKTUBHOE Yy4yacTHM€ B pEHICHUH NPAKTUYECKUX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3allid, ToOpoja, Kpas) TEXHOJOTUYECKOH U



COITMAJILHON HAIpPaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (PU3MUESCKUX
3HAHUM;

e - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO MPOdeCcCHil, CBI3aHHBIX C (PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS:

e - OpHCHTAIUMSA HAa NMPUMEHEHHE (PU3MUECKUX 3HAHUK JUIS PEIICHHUS 3a1ad B
o0JlacTH OKpY’Kalolllel Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa KOJOTMYECKUX MPOOJIeM M MyTed uX

pELICHUS;

e 8) aganTanuum K M3MEHSIIOIIUMCH YCJOBHSIM COLMAJIBLHON W NPHUPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJECUCTBUMU TIPU BBITIOJHEHUU MCCIIEAOBaHUN U
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYyTUX;

e - TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTM 4Ye€pe3 NPAKTUYECKYIO
JEATENIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYITUPOBAThH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UIECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePHUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAaHUE CBOCTO Pa3BUTHSA B MPUOOPETCHUU HOBBIX (DH3UUCCKUX
3HAHUI;

e - CTpPEMJICHUE aHAJM3UPOBATH U BBISIBIIATH B3aUMOCBSI3H MIPUPOIBI, 0OIIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBUM C YYETOM BIMSHUS HAa OKPY’KAIOIIYIO CpELNy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TporpaMMmbl M0 (U3WKE HAa YpPOBHE OCHOBHOTO
oOmero odpa3oBanus y oOyyvarorierocs 0yayT chopMHpOBaHb MeTaNpeAMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YUCOHBIC HCHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHUBEpCaJIbHBIC yUdeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble Jiornueckue AeiicTBUA:
e BBIBIATh UM XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(s1BEHMIN);



YCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCSA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH  ITPUYMHHO-CJIEICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW —Qu3udecKkon
3aau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIICHHUs, BHIOOp HaumbOosee
MIOJTXOJISIIIETO C YYETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUecKuil IKCIEPUMEHT, HEOOJIBIIOE HUCCIEAOBaHHE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHUMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DHU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

IPUMEHATh Pa3jIMyYHble METO/bI, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IpeICTaBICHMS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaJbHYI (OpMYy HpEICTaBICHUS
uHoOpMalMl W WUIIOCTPUPOBATh pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHbIE YHUBEpPCAJIbHbIE YYeOHbIE 1eliCTBUS:

B XOJIC OOCYXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE Ha PEIICHWE 3aJadd W TMOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXXICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapyKUBATh Pa3InIUe M CXOACTBO IMO3HIIHH;



BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABIATh PE3YIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHMUMAaTh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUIYAIbHOW palbOThl TpPU PEIICHUH KOHKPETHOW (u3mdeckoin
poOJIeMBI;

MPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICUCTBUS
no e€ JOCTHXKEHHMIO: pacHpelesTh pPOJu, OOCYXIaTh Ipolecchl U
pe3yNbTaThl COBMECTHOM paboThl, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAINPABJICHUIO M KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4YECTBO CBOEro BKJIaJia B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENIEHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUYCOHBIX CHUTYyaIUAX, TPCOYIOIMINX
TUTSI perieHusT (GPU3UIECKUX 3HAHUM;

OPUCHTHUPOBATHCS B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  pEIICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE pEIICHUS B TPYIINe, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSITEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (DU3UICCKOMN 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BApUAHTHI PEIICHUMH;
JieNiaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath miaH €€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTIOCTHXKEHUSI  (HEIOCTUKEHHUS) PE3yJbTaTOB
NeSITeTLHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTH (B TOM 4YHCII€ B XOJ| BBIOJTHEHUS
(GU3UYECKOrO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIINX TPYAHOCTEW;

OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBEeKa B XOJ€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYTroro;
MpU3HABaTh CBOE MPABO HAa OMIMOKY MpHU pelieHu: GU3NYECKUX 3a]a4 Uin
B YTBEPKJEHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroOro.



HNPEJAMETHBIE PE3YJIBTATBI

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

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHMS,
HaOII0IeHNE, HKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHHIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOpHUs, paBHOACHCTBYIOIIAsA
cuna, gedopmanus  (ympyras,  IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE IBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPABHOMEpPHOE  JBWIKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TE€J, PAaBHOBECHE TBEPJIBIX TEJI C 3aKPEIUIEHHON OCHIO
BpallleHUs, Meperaya MAaBICHUS TBEPABIMU TEJIaMH, >XUAKOCTSIMU U
razam, arMocdepHOe JaBlieHWe, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKON PHEPryuu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpYy’KarollleM MHpE, B TOM uucie (PU3UYECKHE SBICHUS B MPHUPOJE:
NpPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KHUBOM M HEXUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIHSIHUE
aTMOC(EpHOIo J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TEJ€ YEeJIOBEKa, PU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OMHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONb3YS
¢dbu3nyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSIKECTH, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPHOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas paboTa, MOITHOCTh, IUICYO CHIIBI,
MOMEHT CWIbl, KO3((OUIMEHT TOJE3HOr0 JEHCTBUA MEXaHHU3MOB,
KMHETHYEeCKass W MOTCHIHaJIbHAs DHEPTHs), MPU OMHCAHUU MPABUIIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCHOJB3YEMBIX  BEIWYUH, UX
0003HaUeHNA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIONb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuiIO paBHOBecUs pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
OHEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE HU3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarh pacu€THhle 3aJadyd B |—2 JEWCTBHUS, HCHOJIb3Yys 3aKOHBI U
(dopMyIibl, cBsI3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCJIOBHS 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 pEUIeHUs 3a/1ad, OLIEHUBATh PEATHUCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(bu3HYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJUTh OIIMOKM B XOAE OMNbITa, J€JaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SBICHUM  WIU
bu3nuecKux CBOICTB TeN: bopMyIupOBaThH poBepseMbIe
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJI ONbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATD MPSMbIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl Tea,
00bEMa, CcHUIIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYHUHBI OT
JIPYrol € HCIIOIB30BAHUEM IMPSMBIX HM3MEPEHUM (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABMKYUIIETOCs Tela OT BPEMEHM JBH)KCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacCTH Te€Ja U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIEIOBAaHUS, COOMpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenys MPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



NpeIOKEHHBIX Tabnull U TrpaduKoB, AeNaTh BBIBOJBI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIC HU3MEpeHHs] (PU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUla TPEHHS CKOJBKCHHS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO0, KOAI(DQPHUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUCHNE UCKOMOW BEJIMYHHBI;

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

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
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 YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIIEH Cpejie;

OCYLIECTBJISATH OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUA ¥ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PHU3MUECKOro COACpX aHHs, CIPAaBOYHbIE MaTEepUAIbI,
pecypcebl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS 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
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHHUS O pe3yJbTaTax MPOEKTOB
WIN Y4YeOHBIX HCCIEIOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUUHBIM ammapaT Kypca (QU3UKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUN pacrpenessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIUTHh 3a BBIIOJIHECHHEM IUIAHA JEUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

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

HCTIOJIb30BATh MOHATHS: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIIUUECKUE U
aMmop¢HbIe Teja, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIeparypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOW JBHUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUM 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y INBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TOJIE;
paznuuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CXKaTHe, Teruionepesaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KAIIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KUIIECHUE,
Terionepeaaya (TErI0npPOBOIHOCTb, KOHBEKIIHS, H3JIy4YeHue),
AIIEKTPU3AIUS TEJl, B3aUMOJICHCTBUE 3aPSIIOB, NCHUCTBUS AJIECKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJICUCTBUE MArHUTOB, JICHCTBUE
MarHMTHOTO MOJIsl HAa TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIHS )
[0 ONHUCAaHHID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpE, B TOM 4ucjie (u3nuecKkue sBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIa, 3aMep3aHhe BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atrMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MoIOCOB, pOJIb MArHUTHOTO TOJISL JJis >KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUM;

ONUCHIBATh M3YYCHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKre BETWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJENIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUsI, yJAENbHAs TEIUIoTa MapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(POUIIMEHT TOJIE3HOTO JICUCTBUSA TEIUIOBOU



MAalllMHbl, OTHOCUTEJIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3aps,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUME  BelllecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO TOKa), TMpPU  ONHCAHUU TMPABUIBHO TPAKTOBATH
(bu3HYEeCKUil CMBICT UCIOJIb3YyEeMbIX BEIWYMH, 0003HAUCHUS W EIUHUIIBI
bu3MUeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
GU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUe SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUun
CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UIIMU TMOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa sl yyacTKa IEenu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA WM 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (U3MUECKUE TPOLIECCHl U CBOMCTBAa Tel, B TOM 4YHCIIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4eCcKUX
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHHM,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3aJauyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHallu3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaYeHue (PU3NUECKON BETMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bU3HYEeCKUX METOOB, WCIOIb3Ysl OMHCAHWE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJEHUS HCCIIEI0BaHUs, J€NaTh BBIBOIBI;

MPOBOJAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WU
(bU3UYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIEepaTyphl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HarpeBaHUs MpPH U3IYYEHUH OT IIBETa U3Iydaroliew (moriomnaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TeMIEPaTypbl KUIKOCTU U
mion@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3AlMs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allksl MAarHUTHBIX TIOJIEMl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
poBepsAEeMbIe MPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIAJIOKEHHOTO
000py10BaHUsl, ONUCHIBATH X0/ OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJIHATh ~ MOPSIMbIE  U3MEPEHUS  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BIIQXKHOCTU BO3AyXa, CHUJIbl TOKAa, HAIPSIKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOMN MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYyrol C UCHOJb30BAaHUEM TMPSIMBIX H3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJUA TONEPEYHOIO
CEUYEHHU U YAEIBHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIyIIETO uepe3 IMPOBOAHUK, OT HAaNpsHKEHHsT Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOIO U  MapajUIeJbHOTO  COEAMHEHUUN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJIOKeHHOMY IUIaHy, (DUKCHPOBAThH
pe3yiabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS] (PU3NUECKUX BEIWYUH (yIeIbHAs
TEIJIOEMKOCTh ~ BEIIIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHHUs, COOMpaTh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIEIysl MPEIJIOKEHHON WHCTPYKIHUH, U
BBIYUCIISITh 3HAUEHUE BEJIUUMHBI;

coOIOAaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHSA (B TOM YHCIIE:
cucTeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUMUK DJIEKTPUUYECKOM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArPEBATEIBbHBIC ATEKTPONPUOOPHI (MPUMEPHI), IITEKTPUUECCKUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN U HEOOXOIUMBbIC
¢du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATE]b BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHUX
Lerne ¢ MmociaeoBaTeIbHbBIM U MapajuielIbHbIM COCAUHEHUEM AJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHUS DJIEMEHTOB AJICKTPUUECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
XKU3HU 17151 oOecrnieueHust 0€30MacHOCTU MpU oOpalieHnuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHs 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpeae;

OCYIIECTBIISATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUU M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ UCTOYHUKOB  BBIIACIATH HMH(POpPMALIMIO, KOTOpas
SBIIICTCS IPOTUBOPEUUBON MIIH MOXKET OBITh HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBHINOJIHEHUH YY€OHBIX 3a/laHui HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEpUabl,
pecypcebl cetu HTEpHeT, BiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HYECKOTO
COJIEp)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IPOEKTHOW WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapar Kypca (QU3MKH,
CONPOBOX/IATh BBICTYIUICHUE MPE3EHTALUEN;

IOPU BBINOJHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJECHCTBUE,
IPOSIBIISiSl TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K koniy o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOIb30BaTh TOHSTHUSI: CUCTEMa OTcué€Ta, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMS, Aedopmarus
(ympyrasi, mjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXAaHUYECKHE KOJECOaHUus U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TallbHO30PKOCTH,
CHEKTPbl UCIYCKAaHUS U MOTIJIOIIEeHUs, anbda, 6eTa- U raMMa-u3JIy4eHHUs,
U30TOMbI, IAEPHASI SJHEPTETUKA;

pa3nuyarh SBJIEHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, peaKTUBHOE JBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXaroIlue W
BBIHYKJICHHBIC KOJIeOaHWs), PE30HAHC, BOJIHOBOE JBUKEHHE, OTpPaKCHHUE
3ByKa, MNPSAMOJIMHEWMHOE pacnpOCTPAHEHHUE, OTPAKECHUE WU MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUue OeJIoro CBeTa B
CIICKTP MW CJIOXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JIyYEHUS) 110 ONMMUCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUUA B
OKpy’XKaromeM Mupe (B TOM 4YHCIEe (PU3HYECKHUE SIBICHUS B IIPHUPO/IE:
MIPUJIMBBI U OTJIMBBI, IBUKEHUE IUTaHET COJITHEYHOU CUCTEMBI, PEAKTUBHOE
JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JCHCTBHE BHUIUMOTO,
yIbTPadrOIECTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBEHHBIM
paauoaKkTUBHBIA (POH, KOCMUYECKHE JIy4d, PaTdOAKTUBHOE H3JITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUM;

OTNHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (DU3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbuzuyeckre BENMYMHBI (CpPeAHsIE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHS, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, YCKOPECHHE
CBOOOJHOTO TMaJCHUS, BEC TeJla, HUMIIYJIbC Tejla, HUMITYJIbC CHIIbI,
MexaHuueckas paboTa M MOIIHOCTb, IOTEHIUAIbHAS DJHEPrusi Tela,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHAS YHEPrUsl CKATOU
MPYKUHBI, KUHETUYECKAs DJHEPrus, IIOJHAsA MEXaHWYECKas DSHEPTHs,
MePUOJ M YacToTa KoJieOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUM
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEJIUYUH,
0003HaUCHUA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOHTH TpapUKK U3yICHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TIPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMSI DHEPrUU, 3aKOH BCEMHUPHOIO TATOTEHHS,
MPUHLMUIT CYNEPHNO3UIMHA CWJI, TNPUHUWN OTHOCUTEIbHOCTH [ 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
MIPETIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCE



OpU SJACPHBIX PEAKIUSAX, HIPU 3TOM JaBaTh CIOBECHYI (OPMYIHUPOBKY
3aKOHA M 3aIlMCBIBATh €70 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (U3MUYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHHI,
(GU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adayd  (omMparolmuecs Ha cucreMy u3 23
yYpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33/Jaud 3alHChIBaTh KPaTKoOe
yCIIOBHE, BBISBISATH HEAOCTAIONINE WM WM30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMsI, TPOBOAUTH PAcUEThl U
OIICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHU3UIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(¢U3MUECKUX METOJOB, HCIIOJIb3YSl OMUCAHWE HCCIECIOBAHUSA, BBIIACIATH
IpOBEpsieMOe TPEIINONOKEHNE, OICHUBATh MPABIWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEAOBAHMSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OBITOB;

NPOBOJUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUN WiIH
¢u3nYecKuX CBOWCTB Ten (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUS HSHEPTUH, 3aBUCUMOCTh MEpHoAa KoJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pas3noxeHue 0ernoro cBeTa B CIEKTpP, U3yYCHHE CBOWCTB M300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAUH3E, HAOMIOJEHNE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  ONbITA U  €ro  pe3yJbTarThl,
(GopMyIHpOBATH BHIBOIHI;

NPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpelHee 3HAYCHHE W3MEPSIeMON BeIMYMHBI ((POKYCHOE paccTOsSHHE
cobuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepUTENbHOTO pHdOpa);

NPOBOJNTh HCCIEAOBAaHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJB30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoja
KoJie0aHUIl MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIia OTPaXEHUsl CBETa OT yrIjla MaJeHus W yIiia MpeJOMJICHHS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEOBaHUE, CaMOCTOSITENIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BENWYUH B BUJE TaOmuIl U rpaduKoB, J€JaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEIHSISA
CKOPOCTb M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUXCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOI(PPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,
OonTHYECKass Cuia coOuparonieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padoTe ¢ 1ab0paTOPHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DHU3UYECKUX MOJIETeH:
MaTepHabHasl TOYKA, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IUJIaHETapHas MOJeTh aToMa, HYKIOHHAs
MOJI€JIb AaTOMHOTO SI/IPA;

XapaKTepHU30BaTh TNPHHIMIBI JICHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCaHUS (B TOM YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSHHUS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepuckKor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHONB3YsS 3HAHHUS O
CcBOMCTBaX (U3MYECKUX SBJICHUH U  HEOoOXoaumble (puznueckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB
Opy pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3aad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  NpPUMEpPHl  (HAXOIWTh  WH(QOpMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCETHEBHOM
KU3HU U1 oOecrieueHrs 6€301acHOCTH MpU oOpalleHur ¢ mpudbopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIICH CpeIe;

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



INYTH ONpeesIeHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMAIMK Ha OCHOBE
UMEIOIUXCS 3HAHUHN U JOIOJHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BAaTh MPHU BHIIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAaHMs, CIPABOYHBIE MaTepHUalbl,
pecypceel cetu MIHTEpHET, BlIaneT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KAHMS,
nyOIMYHO MPEICTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATENbCKON
NEATEeIbHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3YYECHHBIN
NOHATUMHBIN anmapar M3y4yaeMoro pasjena (pU3MKH U CONPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTalell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosanuyecTBO 4acoB
Ne HaunmenoBanue pa3jiesioB u JIeKTPOHHBIE (HU(POBHIE)
Konrpoabnbie | IlpakTuyeckue
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Paznen 1. ®usuka u eé posib B NO3HAHUHU OKPY:KAIOLIEro MUpa
1.1 ®du3suka - HayKa 0 PUpoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 du3nyeckre BEITUINHEI 2 1 https://m.edsoo.ru/UDCTC8RID
EcTecTBeHHOHAayYHBINH METO
1.3 Y g 2 1 https://m.edsoo0.ru/ZOL7QLIIS
MMO3HAHUS
Uroro no pazaeny 6
Pasnen 2. IlepBoHayaibHbIe CBeAeHHS 0 CTPOCHNH BelleCTBA
2.1 CtpoeHue BelecTa 1 https://m.edsoo.ru/2SJI151M41
BIDKEHHE U B3aUMO/ICHCTBHE
2.2 A A 2 1 https://m.edsoo.ru/ZXDKQLXCC
YaCTHII BEIIECTBA
ArperaTHble COCTOSIHUS
2.3 2 https://m.eds00.rt/ONOVIXY 1K
BEIISCTBA
Hroro no pazneny 5
Pa3nea 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
3.1 MexaHndeckoe IBHKCHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepus, macca, IOTHOCTh 4 https://m.edsoo.ru/GXPU4MTSP
33 Cuna. Bunsl cun 14 1 2 https://m.eds00.ru/9RNDRUONW
Hroro no pazneny 21

Pasnen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH U Ta30B



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

Hasnenue. [lepenaua

4.1 JIaBJICHUS TBEPIBIMU TEJIAMH, 3 https://m.edso0o0.ru/XO0DW367P2
KUJKOCTAMHU U Ta3aMU
4.2 JlaBiieHME KUIKOCTH https://m.edso00.ru/2MVXZ0K1 4
43 AtmocdepHoe naBieHHE https://m.edso00.ru/T7134SXNO
eHCTBHE ocC a3a Ha
4.4 fleit TBITI, FRHAROCTH H T8 1 7 3 https://m.edsoo.ru/NFE60OY 8NK
MOTPY>XKEHHOE B HUX TEJIO
Hroro no paszueny 21
Pa3nea 5. PaGora nu MoiHOCTh. JHEprus
5.1 Pabora 1 MoIHOCTH 3 1 https://m.edsoo.ru/75SLMREDY 1
5.2 [IpocThie MexaHU3MBbI 5 1 https://m.eds00.ru/504NQXKX9
53 MexaHuyeckas SJHeprus 4 1 https://m.edsoo.ru/G30454EMT
Nroro no pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 12

[10 ITPOTPAMME



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

8 KVIACC

KoandyecTBO 4acoB

Ne HaunmenoBanue pasaenoB DJIeKTpOHHbIe (LM (ppPOBbIE)
Kontpoasubie | I[lpakTnuyeckue
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pazpnen 1. TernioBble siBieHUs
CrpoeHue u cBoiicTBa
1.1 TPOCHHC 1 CHOUCLS 7 https://m.edsoo.ru/R8QZNCIPM
BElIeCTBa
1.2 TenoBbie Mpoiecchl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
DNeKTpUUECKUe 3apsbl.
2.1 3apsKEHHBIE TENIA U UX 7 1 https://m.edsoo.ru/R4QORCTQ4
B3aWMO/JICHCTBUE
ITocTo i
2.2 ORI . 20 2 7 https://m.edsoo.ru/PBQBOWS2B
INEKTPUYECKUHN TOK
2.3 MarsuTtHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
C)
2.4 FICKTpOMariuHai 4 https://m.edsoo.ru/7QODSEL1S5
WHAYKIHS
Hroro no pazaeny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 [TIPOI'PAMME



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

9 KJIACC

KoandyecTBO 4acoB

Ne HaumenoBanue pa3ueiios

DJIeKTpOHHbIe (LM (ppPOBbIE)

Kontpoasbnbie | IlpakTuueckue
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pa3znea 1. Mexannuyeckue siBJeHUS
MexaHnyeckoe IBUKEHUE
1.1 A 10 1 https://m.eds00.ru/CEOGHRGTL
U CIIOCOOBI €r0 ONUCAHUSA
1.2 BsaumonelictBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPaHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazaeny 40
Pa3pen 2. Mexann4ueckue K0JIe0aHUA U BOJIHBI
2.1 Mexanunueckue KojIeOanus 7 3 https://m.eds00.ru/S5VIGSAI3
MexaHuueckue BOJIHEL.
2.2 8 1 3 https://m.edsoo.ru/DHIJG8AS50
3BYyK https://m.edsoo.rw/DHLGS/
Uroro no pazaeny 15
Pa3nes 3. Di1IeKTPOMArHUTHOE MOJI€ ¥ JJIEKTPOMATHUTHBIC BOJIHBI
DIIEKTPOMArHUTHOE MOJIE U
3.1 p 6 2 https://m.edsoo.ru/DT98BSEY0
AJICKTPOMArHUTHBIC BOJTHBI
Hroro no paszneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
3aKOHBI pacIpPOCTPAHEHUS
4.1 pactipoctp 6 2 https://m.edsoo.ru/HBN3NMK2M
cBeTa
JIMH3EI ¥ onITHUYECKHE
4.2 6 3 https://m.eds00.ru/20WNYKRX1
npudopbI



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

Pasnoxenune Oenoro cesera

43 3 2 https://m.edsoo.ru/2Z5AHODTO
B CIEKTP
Hroro no paszneny 15
Paznen 5. KBaHToBbIe sIBJIeHUSA
Hcnyckanue u
5.1 MOTJIOIIEHHUE CBETA 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CrpoeHue aTOMHOTrO siipa 1 https://m.edsoo.rt/U3WX2R61B
53 S nepHblie peakuuun 1 https://m.edso0.rt/TMMVY9VSF
Hroro no paspeny 17
Paznen 6. [loBTopuTe 1bHO-0000111aI01IIHIT MOYJT
[ToBTOpeHue u 06061IeHNE
6.1 CozepKaHus Kypca 9 2 https://m.edsoo.ru/JKQXVISBE
¢u3uku 3a 7-9 xnace
Nroro no pazaeny 9
OBUIEE KOJIMYECTBO
- 102 27

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
N KosmnuecTBo yacos
[y
w/n Tema ypoka Beero KonTpoabHbie IIpakTnyeckue
padoThI padoThI

®usuka — HayKa O MPUPOJIE.
SIBnenus npupoasl.
®u3nYECKUE SBJICHUS

MexaHn4deckue, TeIIOBEIE,
ANEKTPUYECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

®dusnyeckue BeTUIUHBI U UX
U3MepeHne

Ypok-uccienoBanue
"H3MepeHne TeMieparypbl
IIPU TOMOIIH KUTKOCTHOTO
TEPMOMETpa U JaT4uKa
TeMIEepaTypbl”

Kax ¢usuka u apyrue
€CTECTBEHHbIC HAYKH U3yYaIOT
MIPUPOY.
EcrecTBeHHOHAay4YHBIN METO
no3Hanus. Onucanue
bu3nUecKux SBICHHMA C
IIOMOIIIBIO MOJIeICH

VYpok-uccnenoBanue
"[IpoBepka runoTessl:




JIaJIbHOCTH I10JIETA IIapHUKa,
IYLUIEHHOTO FOPU30HTANIBHO,
TeM OoJIbIIIEe, YeM OOJIbIIIE
BBICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHUE BEIECTBA

JIBM>KeHUE YacTHIl BENIECTBA

VYpoxk-uccinenopanue «OnbITbI
10 HAOJIOIEHUIO TEIUIOBOIO
pacIIMpPEHHMS Ta30BY

10

ArperaTHbl€ COCTOSIHUS
BELIECTBA

11

Bzaumocss3p Mexay
CBOMCTBaMH BEIICCTB B
pa3HbIX arperaTHbIX
COCTOSTHUSIX B UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUI BOIbI

12

Mexannueckoe OIBMKEHUE.
PaBHOMEpHOE 1
HEPAaBHOMEPHOE JABUKECHHUE

13

Cxopoctb. Enunuiist
CKOpPOCTH

14

Pacuer myTtu u BpemeHH
JIBUKCHHUS

15

Wuepuus. 3akoH HHEPITUH.




BzaumoaenictBrue TEI Kak
MPUYMHA U3MEHEHUS CKOPOCTH
IBIDKECHUS TEN

16

IInotHOCTE BemectBa. Pacuer
Macchl U 00bEMA TeJIa T10 Ero
[UIOTHOCTH

17

JlaGoparopHas paboTa
«Omnpenenenue WIOTHOCTU
TBEPIOTO TEJIa»

18

Pemrenue 3aga4 mo teme
"[TimoTHOCTH BemecTna"

19

Cuna xak XxapakTepUCTHKa
B3aumMmoencTaus Tei. Cuia
yrpyroctu. 3akoH ['yka

20

JlabopaTtopHnast pabota
«3y4yeHue 3aBUCUMOCTH
pacTspkeHus (aegopmariim)
HPY>KUHBI OT IPUII0KEHHON
CHJIBDY

21

SIBneune taroreHusa. Cuia
TSKECTU

22

CBsi3b MEXy CUIION TSKECTU
U Maccoii Tena. Bec Tena.
Pemenue 3amau no reme
"Cuna TsxecTn"

23

Cuna TspKecTH Ha IpyTrux
maHeTax. Guznueckue
XapaKTePUCTHKU TIIAHET




24

Hsmepenue cui. lunamomeTp

25

Bec tena. HeBecomocTh

26

ClokeHue AByX CHII,
HaIpaBJIECHHBIX IO OJTHOM
npsimoid. PaBHOIeHiCTBYO1IIAs
CHII

27

Pemenue 3agad mo reme
"PaBHOelicTBYIOIIAs CHIT"

28

TpeHue CKOJIbKEHUs U TPEHUE
nmokos. Tpenue B mpupoje u
TEXHUKE

29

JlaGopaTopHnas pabota
«3yuenue 3aBUCUMOCTHU
CHWJIBI TPEHUS CKOJILKEHUS OT
CWJIBI JIABJICHUS U XapaKTepa
COIIPHKACAIOIIUXCS
MTOBEPXHOCTEID)

30

Pemenue 3amau Ha
onpeJieJIeHue
PaBHOACHCTBYIOLIEN CUJIIBI

31

Pemenne 3ama4 no remam:
«Bec tenay, «I'paduueckoe
nu3o0paxkeHne cui, «CHITbD»,
«PaBHOAEUCTBYIOIIAST CHIDY

32

KoHnTtponbHas paboTa mo
TeMaM: «MexaHn4ecKoe
nBUKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay,




«I"paduueckoe nzodpaxeHue
cuy, «CHuie»

33

Hasnenune. CriocoObl
YMCHBIICHHUA U YBCINYCHUA
JTABJICHHSI

34

JlaBneHwue raza. 3aBHCUMOCTD
aBJIEHMS ra3a OT 00bEMa,
TEeMIIepaTypbl

35

Ilepenaua naBieHus
TBEPABIMU TEJIAMH,
JKHIKOCTSIMH U ra3aMH. 3aKOH
ITackans

36

,HaBJ'IeHI/Ie B XXUJKOCTH U rase,
BBI3BAHHOC ,Z[GI\/'ICTBI/IGM CHJIBI
TAXKCCTHU

37

Pemenue 3agay mo reme
«I[aBJ'IeHI/IG B XKUAKOCTHU U
raze. 3akoH Ilackamsa»

38

Coobmarommecs: cocysl

39

I'mapaBamyeckuil mpecc

40

Manomertpsl. IlopuineBoi
JKHJIKOCTHBIM HACOC

41

AtMmocdepa 3emnu. [Ipuannbl
CYLIECTBOBaHMS BO3IYIIHOM
000J710YKH 3eMITH.
3aBUCHUMOCTH aTMOC(EpHOTO
JIABJICHUS OT BBICOTHI HAJl
YPOBHEM MOPS




42

Bec Bo3nyxa. ATmMochepHoe
JIaBJICHUE

43

N3mepenue atmochepHOro
nasienus. OneiT Toppuuemn

44

3aBHUCHUMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HAJI
YPOBHEM MOps

45

bapomeTp-anepoun.
AtmocdepHoe naBieHue Ha
pa3IMYHBIX BBICOTaX

46

Pemenue 3agad nmo reme
"AtMmocdepHoe naBieHue"

47

JleiicTBHE )KUAKOCTH U ra3a Ha
IOrPY>KEHHOE B HUX TEIIO.
ApxumenoBa cuia

48

JlaGopaTopHnas pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CHIIBI,
JIEUCTBYIOLLEH HA TEIIO,
MOTPY>KEHHOE B KUJKOCThY

49

JlaGopaTopHnast paboTa 1mo
teme «MccnenoBanue
3aBHCHUMOCTH Beca Tella B BOJIE
0T 00bEMa MOTpy>KEHHOH B
KHUJIKOCTh YaCTH TeJa»

50

IImaBanue ten

51

JlabGopaTtopHnast pabota
"KoHcTpyupoBanue




apeoMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKU U
oIpeJieNieHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amag mo Temam:
«ITnaBanue cynos.
BosnyxomnnaBanuey,
«JlaBneHue TBEpABIX TEI,
JKHJKOCTEH B Ta30B)

53

Mexanuueckas pabota

54

MomnocTts. EquHunsl
MOIITHOCTH

55

VYpok-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMON MpHU
MNoaBEME 10 JiecTHHIE"

56

[IpocTsie MexaHu3Mbl. Peryar.
PaBHOBeCHE cuit Ha peryare

57

KonTtponbHas pabora o Teme
«/JlaBieHME TBEPIBIX TEI,
KHUJIKOCTEH U ra3oBy /
Bcepoccniickas npoBepoyHas
paborta

58

PesepBHsliit ypok. Pabora ¢
TEKCTaMHU 110 TeMe «/laBneHue
TBEPABIX TEN, )KUIAKOCTEU U
ra3oBy» / Bcepoccuiickas
poBepoyHas paborta

59

Pbruaru B TexHuKe, OBITY U

0.5




npupoze. Jlaboparopuas
pabora «MccnenoBanue
YCIIOBHIA PABHOBECHS PhIYara

60

Pewenue 3anad o reme
«Y CIIOBHsI paBHOBECHS
ppIaara»

61

Ko duuuent noneznoro
JIEUCTBUS MEXaHU3Ma.
JlabopaTtopHnast pabota
«3mepenne KIIJI HaknoHHOM
IUIOCKOCTH

0.5

62

Pemienue 3ama4 mo teme
"Pabota, moutHocTh, KIT/1"

63

MexaHuveckas SHEepTHsl.
Kunernueckas u
NOTEHI[MAIbHAs SHEPTUs

64

3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPrUuun

65

YPpOK-3KCIIEpUMEHT 110 TEME
"OKcnepuMeHTaIbHOE
ompeieJICHUE N3MEHECHHUS
KHHETUYECKON 1
MOTEHIMAIBHON YHEPTUH TIPU
CKaThIBAaHHMH TeJla I10
HAKJIOHHOM INIOCKOCTH"

66

KonTponbhas padbota no teme
«PaboTta ¥ MOIITHOCTb.
DHeprus»




PesepsHsliit ypok. Pabota ¢

67 TEKCTaMH 110 TeME 1
"MexaHnyeckoe aBrKeHue"
PesepHblil ypok. Pabora c
68 TekcTamu 1o Teme "PaboTa. 1
MomtHocTh. DHeprus"
OBILIEE KOJIMYECTBO HACOB I10 68 12

[NPOTPAMME




8 KVIACC

Ne
n/n

Tema ypoka

KoauugecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

Macca u pazmep aTOMOB U
MOJIEKYJI

Mogaenu TBEPIOTO, )KUIKOTO U

I‘213006p83HOF0 COCTOSIHUM
BCIICCTBA

OO0BsACHEHNE CBOHCTB
TBEPOTO, JKUIKOTO U
ra3zo000pa3HOro COCTOSTHUN
BEIleCTBa HA OCHOBE
MIOJIOKEHUH MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU

Kpucrannmueckue u
aMmopdHbIC Tea

CmauuBanue u
KaWUIIPHOCT.
[ToBepxHOCTHOE HaTsIKEHNE

TemoBoe pacmmpenue u
CoKaTHe

Temnepatypa. CBs3b




TEMIIEpaTypbl CO CKOPOCTHIO
TEIUIOBOTO ABMYKEHMSI YaCTHUI]

BnyTtpeHnHss oHeprus.
Crioco0b1 U3MEHEHUS
BHYTPEHHEN YHEPTUU

10

Bunpr TCIJIonepeaauun

11

VYpok-koHpepeHus
"[IpakTHueckoe
UCIIOJIb30BaHUE TEIUIOBBIX
CBOWCTB BEILIECTB U
MaTepHaJIoB B LENAX
sHeprocoepexeHus"

12

KonnyecTBO TEILIOTEI.
V nenpHasg TEIOEMKOCTh

13

YpaBHEHHE TEIOBOTO
Oamanca. TermooOMeH u
TEIJIOBOE PaBHOBECHE

14

JlaGoparopHas paboTa
"HccnenoBaHue sBJICHUS
TETI000MEHa TpU
CMELIMBAHUU XOJIOJHOW U
ropsiueit Bogs"

15

PacuyeT KoauyecTBa TEMIOTHL,
HEOOXOIUMOTO IS
HaI‘peBaHI/ISI TCJIa U
BBIJICIIAEMOI0 UM HpI/I
OXJIAXKACHUN

16

JlaGoparopHas paboTa




"Onpenenenne yaeabHOU
TEIJIOEMKOCTH BenrecTna"

17

DHeprus ToIvMBa. Y aenbHas
TEIJIOTa CrOpaHus

18

IInaBnenne n OTBCPJACBAHUC
KPpUCTAJTNIMICCKUX TECJI.
YV nenpHas TemioTa MaBISHUS

19

JlaGopaTtopHnast pabota
"OnpenaeneHue yaeiabHOR
TEIJIOTHI IUIaBJIeHU Jbpaa"

20

[TapooOpazoBanue u
KoHieHcauus. Mcnapenue

21

Kunenue. Y nenpHas Temnora
napooOpa3zoBaHUs U
KOH/JIEHCAllUU. 3aBUCUMOCTh
TEMIIEPATYPhI KATIEHUS OT
aTMOC(hEpHOTO JTaBJICHUS

22

BnaxnocTs Bo3ayXxa.
JlaGoparopHas paboTa
"Onpenenenue
OTHOCUTEIBbHOW BIAXKHOCTH
BO3ayXa"

23

Pemenue 3amau Ha
OnpeJieJICHUE BIAKHOCTH
BO3/IyXa

24

[TpuHIHUIBEL paOOTHI TEMIOBBIX
neurareneil. [Taposas
TypOuHa. J[Buraresnb




BHYTPEHHETO CrOpaHUs

25

KII/I TermoBoro aBuraTessi.
TenyoBble ABUTATEIN U
3alUTa OKPYKAIOIICH CPeIbl

26

3aKOH COXpaHEHHUs U
MpEeBpalIeHHs SHEPTUHU B
TEIUIOBBIX IMpoLieccax

27

[ToaroroBka K KOHTPOJIBHOMI
pabote o Teme "TemnoBbie
aBieHus. MI3MeHeHne
arperaTHbIX COCTOSIHUI
BelrecTna"

28

KonTponbhas padbota no teme
"TenaoBEIE SABJICHHUS.
N3MeHeHue arperaTHbIX
COCTOSIHMH BerrecTna"

29

Onektpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

30

Ypoxk-uccnenoBasnue
"OnexTpuzanus Teln
WHIYKIUEN U TIPU
CONPUKOCHOBEHUU"

31

BzaunmoneiicTBre 3apsyKEHHBIX
ten. 3akoH Kynona

32

DIIEKTPUUYECKOE TOJIE.
HanpsbkeHHOCTh
ANEKTPUYECKOTO MOJISL.
[IpuHnun cynepno3unuu




BJIEKTPUYECKUX TTOJTEH

33

Hocurenu snexTpudeckux
3apsA0B. DIIeMEHTapHBIN
3apsia. CtpoeHue atoma

34

HpOBOI[HI/IKI/I H JUBJICKTPUKH.
3akoH COXPAaHCHUA
QJICKTPHUYCCKOI'0 3apsaa

35

Penrenue 3ama4d Ha
MIPUMEHEHNE CBOMCTB
3JIEKTPUYECKUX 3apsI0B

36

DNEeKTPUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHMUSL.

W cTOYHMKH 3IIEKTPUYECKOTO
TOKa

37

JIefiCTBHS DIIEKTPUYECKOTO
TOKa

38

VYpok-uccienoBanue
"JleficTBHE IEKTPUYECKOTO
HOJIs1 Ha IPOBOTHUKH U
JTUBJIEKTpUKN"

39

DJIEKTPUUYECKUN TOK B
MeTaax, XKUJIKOCTSIX U ra3ax

40

DneKTpruyecKas menb 1 e€
COCTaBHBIC YaCTH

41

Cuna Toka. JlaboparopHas
pabora "U3mepenue u
peryiupoBaHue CUIbI TOKa"

0.5

42

9HeKTpI/I‘leCKOG HaIIpsI’KCHUC.

0.5




Boastmerp. JIabopatopnast
pabora "H3mepenue u
peryJiMpoBaHue HaNpsKeHus"

43

ConpoTuBieHne IPOBOAHMKA.
VY nenpHO€E CONPOTHUBIICHUE
BEIIECTBA

44

JlaGoparopHas paboTa
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COIIPOTHBIICHUS TIPOBOHUKA
OT €T0 JUTMHBI, TUTOIIAIN
MOTIEPEYHOI 0 CEUYEHHUS U
Marepuana"

45

3aBUCUMOCTH CHUJIBI TOKA OT
HanpsbkeHus. 3akoH Oma Juist
ydacTKa [eru

46

JlaGopatopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA, WIYILETo Yepes
PE3UCTOP, OT COMPOTHBIICHHS
pe3ucTopa M HANPSHKEHHS Ha
pesucrope"

47

IlocnenoBarensrHOE U
napajuieIbHOEe COSTUHEHUS
HpOBO}IHI/IKOB

48

JlaGoparopHas paboTa
"IIpoBepka mpasuiia
CJIO’KEHHUS HANIPS)KEHUN IIpU
110CJIEI0BATEIBHOM




COCIMHCHNU OABYX
pe3ucropon”

49

JlaGoparopHas paboTa
"[IpoBepka mpaBua AJisi CUJIbI
TOKa IPH MapajuIeTIbHOM
COEJIMHEHUH Pe3UCTOpOB"

50

Pemenue 3amau Ha
npuMeHeHre 3akoHa Oma aJis
pPa3IMYHOTO COCTUHEHUS
MIPOBOJIHUKOB

51

Pabora 1 MOIHOCTH
3JIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

52

JlaGopaTopHnas pabota
"Onpenenenue padoThl U
MOIIIHOCTH 3JIEKTPUUECKOTO
ToKa"

53

DIIEKTPUYECKUE LEMH U
NOTPEOUTENH DIECKTPUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

54

HOCTOHHHBIC MAarHuThbl, UX
B3alUMOJICHCTBUE

55

Ypok-uccnenoBaHue
"N3yueHue nonei
MOCTOSTHHBIX MAarHuToB"

56

MaruutHoe nosie. MarautHoe
moJie 3eMJIH M €r0 3HAYECHUE




JUIA JKA3HU Ha 3eMiie

57

[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"DnexTpuuecKkue 3apsabl.
3apspKeHHBIE Tena U UX
B3aNMMOICHCTBH.
[ToCTOAHHBIN JIEKTPUUECKUI

TOK

58

KonTtponsHast pabora o Teme
"DreKTpUUECKHe 3apsbl.
3apsoKeHHBIC Tela | UX
B3aUMOJICHCTBUSL.
[ToCTOAHHBIN JIEKTPUUECKUI
Tok" / Beepoccuiickas
npoBepoyHasi paborta

59

PesepsHslit ypok. Pabora ¢
TEKCTaMU 10 TeEME
"IToCTOSIHHBIN JIEKTPUUECKUI
Tok" / Beepoccuiickas
npoBepoyHas paboTa

60

OmneiT OpcTena. MaruutHoe
T10JI€ IEKTPUUECKOro TOKa
MarnuTtHoe 1osie KaTyIIKH ¢
TOKOM

61

[Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"U3ydeHue nencTBus
MarHUTHOTO TOJIS Ha

0.5




MIPOBOJTHUK C TOKOM"

62

DNEeKTPOBUTATENH
MOCTOSTHHOTO TOKa.
Hcnonb3oBanue
AIIEKTPOJIBUTATEIICH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcnoprte. JlaboparopHas
paborta "KonctpyupoBanue u
n3ydeHue paboTh
3JIEKTpOoABUTATENS "

63

Omnbrtel @apazesi. 3aKoH
3JIEKTPOMATrHUTHOMN
uHaykuuu. [pasumno Jlenna

64

Dnekrporerepatop. CriocoOb
TOJTY4EHHS DIIEKTPUIECKON
SHEPrUM. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEpPIrUn

65

[ToaroroBka Kk KOHTPOJIBHOU
paboTe mo Teme
"DnexTpuueckue u
MarHHUTHBIE SIBICHUA"

66

KoHTponbHas pabora 1o Teme
"DnexTpuueckue u
MArHUTHBIE SIBJICHUS"

67

PesepHbrii ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TerioBrie
sBjeHus"

68

PesepsHblit ypok. Pabora ¢




TCKCTaMU I10 TEMEC

"MarauTtHele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68

14.5




9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTbl

Mexanudueckoe OBMIKEHHUE.
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCUTENBHOCTh
MEXAaHUYCCKOT'O IBUKCHUSA

PaBHOMEpHOE NpsAMOJIUHEITHOE
JIBUKCHHE

HepaBHomepHoOe
MPSMOJIMHEMHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAS
CKOPOCTh

IIpssMonuneitHOe
PaBHOYCKOPEHHOE JIBHYKEHUE.
Yckopenue

CkopocTb NPSMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBH)KEHUSI.
I'padux ckopocTH

JlaGopaTopHas pabota
"OnpenaeneHue yCKOPEHUsl Tesia
MIPU PAaBHOYCKOPEHHOM
JBUKEHUU 110 HAKJIOHHOU
MJI0CKOCTH"

CB00OIHOE MaIEHHE TEIL.




OneliTel [Nanunes

PaBHOMEpHOE ABMXKEHUE TIO
okpy>kHocTH. [lepron u yacrora

9 .
oOparenust. JInneitHas u
yTJI0Basi CKOPOCTH

10 LenTpocTpemureabHOe
YCKOpEHHUE

1 [TepBriii 3akoH HproTOHA.
Bexkrop cuibt

12 Bropoii 3akoH HeroToHa.
PaBHOpelicTBYIOIIAA crita

13 Tpertnit 3akoH HeroToHa.
Cynepno3unus cui

14 Pemenue 3aga4 Ha npuMEHEHNE
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3agau no reme «Cuna
YOPYTOCTH
JlabopaTtopHas pabota

17 «Omnpenenenne KECTKOCTH
MIPYKUHBD»

18 Cuna tpenus

19 Pemrenue 3agaud mo reme «Cuiia
TPEHUSD»

JlabopaTopHas pabota

20 "Onpenenenue ko3 duireHTa
TPEHUSI CKOJIbKEHUS"

21 Pemenue 3agau no reme




"3akonbl HetoTona. Cuia
ynpyroctd. Cusia TpeHust"”

22

Cuta TsKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.
Yckopenue cBOOOIHOTO
TaCHHS

23

VYpoxk-koHpepenuus "JIBuxenue
TEJ BOKPYT I'PaBUTALMOHHOTO
uenTpa (CosnHeuyHast cucrtema).
lanaktuku"

24

Permrennie 3agau o teme "Cuia
TSKECTU U 3aKOH BCEMUPHOTO
Taroreuus"

25

[lepBas kocMHuueckas CKOPOCTb.
HesecomocTs u neperpy3ku

26

PaBHOBecue MaTepuanbHON
TOYKH. AOCOTIOTHO TBEPIOE
Teno. PaBHoBecue TBEPAOTO
TeJla C 3aKPEIUIEHHON OChIO
BpaileHusi. MOMEHT CUJIBL.
LenTp TsxecTu

27

PaBHOBecue MarepuaabHON
TOUKH. AOCOTIOTHO TBEPAOE
Teno. PaBHoBecue TBEPAOTO
TeJla C 3aKPEIUIEHHOU OChIO
BpaleHuss. MOMEHT CUJIBL.
LenTtp Ts0KECTH

28

Pemenue 3aau o teme
"MowmeHT cunsbl. Llentp




TsoKecTrn"

29

[ToaroroBka Kk KOHTPOJIBHOM
pabote no Teme "MexaHndyeckoe
IBIKeHHE. B3zaumoencraue

Ten"

30

KonTponbHas pabota mo teme
"MexaHNn4eCKO€E IBUKEHHUE.
B3aumoneiictsue Ten"

31

Nmnyinbe Tena. UMynbe CUbl.
3aKOH COXpaHEHUs UMITyJIbCA.
Yipyroe u Heynpyroe
B3aUMO/JIENCTBUE

32

Pewrenne 3anau o reme "3akoH
COXpaHEHUs UMIyJibca"

33

Ypoxk-koHpepeHus
"PeakTuBHOE ABMXKEHUE B
MIPUPOJIE U TEXHUKE"

34

Mexanunueckas paboTa u
MOIIHOCTb

35

PaGora cuinbl TsKECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS

36

JlabopaTtopHas pabota
«Onpenenenue paboThl CUIIbI
TPEHHUsI IIPU PABHOMEPHOM
JIBYDKEHUH TEJa 10
TOPH30HTAILHOW TTOBEPXHOCTHY

37

CBs13b 3HEpPrUM U PaOOTHI.
[ToTrenumanpHas SHEPTUs




38

Kunernueckas sneprus.
Teopema 0 KHHETHYECKOM
SHEPIruu

39

3aKOH COXpaHEHUs SHEPTUHU B
MCXaHUKEC

40

JlaboparopHas paboTa
«M3ydyeHune 3aKk0Ha COXpaHEHHS
SHEPIUN»

41

KonebarenbHoe ABMXEHUE U €T0
XapaKTEPUCTUKU

42

3aTyxaromue KojieoaHusl.
BoinyxneHHble KoneOaHusl.
Pe3onanc

43

MaremaTtnueckuii u
MPYKUHHBIA MASITHUKU

44

Ypok-uccnenoBaHue
«3aBUCUMOCTb IIEPHOJA
KoJIeOaHUH OT JKECTKOCTH
IIPY>KUHBI U MAcCChI Ipy3a»

45

[IpeBpatnienue sHepruu npu
MEXaHUYECKUX KOJIeOaHMsIX

46

JlabopaTtopHas pabota
«Omnpenenenne 4aCTOTH U
repuoia Kojie0aHui
MPY>KHHHOTO MasiTHUKA)

47

JIaboparopHast pabota
«IIpoBepka HE3aBHCUMOCTH
nepuoia KojiebaHuu rpysa,




MOABEIICHHOTO K HUTH, OT
Macchl Irpy3a»

48

MexaHUYeCcKHe BOJIHEL.
CBoiicTBa MEXaHMYECKHUX BOJIH.
[IpononbHBIE M TONIEPEYHBIE
BOJTHEI

49

VYpoxk-koHpepeHus
"MexaHnYeCKHUEe BOJHBI B
TBEpOM Tene. CelicMuueckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue n
OTpa)kKeHHE 3BYyKa

51

Ypoxk-uccienoBanue
"HaOmroneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKyCTUYECKUI PE30HAHC

53

VYpoxk-koHpepeHus
"V bTpa3Byk U HHPPaA3BYK B
MIPUPOJIE U TEXHUKE"

54

[ToaroToBka Kk KOHTPOJILHOM
pabote no Teme "3aKOHbI
coxpaHeHus. MexaHnueckue
Koje0aHus ¥ BOJHEI"

55

KonTposnbsHas pabora 1o Teme
"3aKOHBI COXpaHEHHUS.
Mexanuyeckue KoneGaHus u
BOJIHBI"




56

DneKTPOMarHuTHOE TOJIE.
DNeKTPOMarHuTHbIE BOJIHBI

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koudepenmus "[lkana
3JE€KTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
3JEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBsI3U"

59

VYpoxk-uccienoanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C TIOMOIIIbIO MOOMIIBHOTO
tenedona"

60

Pemenue 3amau Ha onpenencHue
YaCTOTHI U JIIUHBI
ANEKTPOMArHUTHOM BOJIHBI

61

DneKTpoMarHuTHas mpupo/ia
cBeta. CKOpOCTh CBETA.
BousiHOBBIE CBOMCTBA CBETA

62

HcTounnku cBera.
[IpssMmonuneiHOe
pacnpocTpaHEHHUE CBETA.
3atmenus ComHua u JIyHbl

63

3aKOH OTpa)KECHUs CBETA.
3epkana. Pemenne 3a1a4u Ha
MPUMEHEHHE 3aKOHA OTPAKCHUS
cBeTa

64

[Ipenominenue cera. 3akoH




IMpECIOMJICHUSA CBETA

65

[TonHOE BHYTpEHHEE OTpAKEHUE
cBeTa. Vcronn30BaHue MOJTHOTO
BHYTPEHHETO OTPAXKEHHUS B
ONTHYECKUX CBETOBOJIAX

66

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
yTJla IPEeJIOMJIEHUSI CBETOBOT'O
Jyda OT yIJia MmaJieHust Ha

nn

rpaHule "BO3IyX-CTEKJIO

67

VYpoxk-koHpepeHus

"M cnoab30BaHUE MOJHOTO
BHYTPEHHET0 OTPAKECHHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS
CBS3B"

68

JInna3el. OnTrdeckas cuna
JIMH3bI

69

[TocTpoenue n3oOpaxeHuil B
JIMH3aX

70

JlaboparopHast pabota
"Onpenenenue GOKyCHOTO
PacCTOSAHHUA U ONTUYECKON CHJIEI
cobuparomiei TUH3b1"

71

VYpoxk-koHpepeHus
"OnTuuecKue JUH30BEIE
nipuOopsb!"

72

I'ma3 kak onTuyeckas cucreMa.
3penue




73

VYpok-koudepenuus "JledekTs
3penusi. Kak coxpanutsb 3peHue"

74

Paznoxenue 6enoro cBera B
cnekTp. OneiTel HetoTOHA.
CrnosxeHue CeKTpaIbHbIX
uBeToB. Jlucnepcus cBera

75

JlaboparopHast paboTa "ONBITHI
0 Pa3JIoKEHUIO OEIIOro CBeTa B
CIIEKTp M BOCTIPUATHIO LIBETA
MIPEIMETOB TPH UX HAOIIOCHUN
yepes IBETOBbIe (PUIbTphI"

76

VYpok-nipaktukym "BonaHoBbIE
CBOMCTBA CBETA: IUCIIEPCHs,
uHTephepeHys u audpaxus”

77

Omnsitel Pesepdopna u
IJIaHEeTapHas MOJIENIb aTOMa

78

[Toctynater bopa. Moaens
aroma bopa

79

Hcnyckanue v noryomeHue
cBera aToMoM. KBaHTEIL.
JIunenyaTbie CIIEKTPHI

80

VYpok-npaktukym "Habmonenue
CIIEKTPOB UCITyCKaHMs"

81

PangmoakTHBHOCTE U €€ BUIBI

82

CrpoeHue aTOMHOTrO sijipa.
Hyxnonnas monens

83

PaanoaktuBHBIE TPEBpalICHHUS.
30TOmEI




84

Pemenne 3amau mo teme:
"PanyoaKkTUBHEIE
npeBpaiieHus"

85

[Tepuon nonypacnana

86

Ypok-koH(pepeHus
"PannoakTuBHBIE U3TyUYEHHUS B
IIpUPOJIE, MEAULIMHE, TEXHUKE"

87

S nepHblie peakuuu. 3aKOHbI
COXpaHEHUs 3aps10BOTrO U
MacCOBOI'O YUCE

88

DHeprust CBS3M aTOMHBIX SJIED.
CBs13b Macchl U SDHEPTUH

89

Pemenue 3anay no teme
" nepHble peakun"

90

Peakiuu cuaTe3a U AElIEHAS
snep. MicTounuku sHEprun
CorHIIa 1 3BE3]

91

VYpok-koudepennus "AnepHas
sHepreTuka. JleincTBus
PaAMOaKTUBHBIX U3ITyUYeHUH Ha
JKHUBBIE OPraHU3MBbI"

92

IToaroroBka Kk KOHTPOJIBLHON
pabore 1o Teme
"DIeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBantoBsie siBnieHus"

93

KonTponbHas padota no teme
"DJIEeKTPOMAarHUTHOE TIOJIE.




DNeKTPOMarHUTHBIC BOJTHBI.
KBanroBrie sBienus"

94

[ToBTOpenue, o6o0ICHNE.
JIaboparopHbie pabOTHI IO
Kypcy "B3aunmoneiictBue Ten"

95

[ToBTOpeHnue, 06001IeHHE.
Pemenue pacueTHbIX U
Ka4eCTBEHHBIX 3a7a4 110 TEME
"TenoBble npouecchl”

96

[ToBTOpEeHME, 0000IIEHNE.
Pemmenue pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 110 TEME

'

"KIIJI TermIoBsIX ABUTaTenci'

97

[ToBTOpeHME, 0000IIEHNE.
Pemienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 [0 TeMe
"KIIJI anexkTpoycTaHOBOK"

98

[ToBTOpeHue, 0600IIEHNE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "CBeToBbi€ siBICHUS"

99

[ToBTOpenue, o6o0IICHNE.
Pabota c Tekctamu 1o Teme
"3aKOHBI COXpaHEHHUS B
MeXaHuke"

100

[ToBTOpenue, o6o0IEHNE.
Pabota ¢ TekcTtamMu 1o TeEMe
"Konebanus v BOJTHBL"

101

IToBTOpenue, o6o0ICHNE.




Pabota ¢ Tekctamu o TeMe
"CBeTOBbIE IBIcHUA"

[ToBTOpenue, o6o0ICHNE.
102 Pabora ¢ TekcTamu 1o TemMe

"KBanroBas u sinepHas ¢puznka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHus

1.1

HCIIOJIb30BATh M3YUCHHBIC ITIOHATHUSA

1.2

pasiinyaTth ABJICHUA IO ONHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC CI)I/I3I/I‘leCKOG SBJICHUC

1.3

pacro3HaBaTh TNPOSIBIIEHHME H3YYCHHbIX (U3MUECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4YHcie (U3NUECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYI0, BBIIEIATh

CylIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONKCHIBATh W3YYCHHBIE CBOHCTBA Tel U (DU3MYECKHE SBICHHS,
UCTIONB3ysd (U3MYECKHE BEIUYWHBI, TPU OINUCAHWH TPABHIHHO
TPaKTOBAaTh (UBUYECKUH CMBICI HCIONB3yeMBIX BEIHYUH, WX
0003HAUCHUS W €IUHUIIBI (PU3HUECKUX BEITUYMH, HAXOIUTh (hOPMYJIBI,
CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEIUYUH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (I)I/IBI/I‘-IGCKI/IC SABJICHUSA U IIPOLCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIPpU J3TOM [OaBaTb CJIIOBECHYIO
(pOpMy.HPIpOBKy 3aKOHa MW  3alluChiBaTb €ro MaTCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSACHATh (PU3NYECKHUE SIBICHUS, MPOLECChl U CBOMCTBA TEl, B TOM
4yyclie M B KOHTEKCTE€ CHUTyallMii IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATh INPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHWe M3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBa (DU3MUECKUX SIBICHUHN, PU3NUECKUX 3aKOHA WU

3aKOHOMCEPHOCTHU

1.7

peuiaThb paC‘IéTHHe 3aJa4u B 1 -2 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(dhopmyIibl, CBA3BIBaIONIME (PU3NUECKHIE BETUIMHBI: HA OCHOBE aHalM3a
YCIOBMSI 3aJaud 3alUChIBaTh KpPATKOE YCIOBHUE, MOJACTABISAThH
¢u3nyeckre BEIUYUHBI B (OPMYJIbI U POBOJUTH PAaCUEThl, HAXOAUTD
CIpaBOYHbBIC JaHHBIE, HEOOXOAUMBIE TSl PEIICHUS 3aj7a4, OLICHUBATh

PEATUCTUIHOCTD MOTYYEHHON (PU3HUUECKON BEITMUNHBI

1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU IOMOIIU
(¢u3n4YecKUux METOJAO0B, B ONHCAHWU MCCIEIOBAHUS  BBIIEIATH
[poBEpsieMOe  MpeANojoXkKeHue  (rumoresy),  pasiuyaTb U
UHTEPIPETHUPOBATh IIOJIyYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJ¢€ OIlbITa, ACJAaTh BBIBOJBI 110 €T0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢buznyeckux  CBOMCTB  Tel:  (QOpMYJIUpPOBaTh  MPOBEpsSEMBIC
MPENAINOJIOKEHN, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOrO

O60py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa 1 (bOpMYJ'II/IpOBaTB BBIBOBI

1.10

BBITIOJIHATE TPSIMBIE W3MEPEHHs C HCIOJIb30BAHMEM AaHAJIOTOBBIX H
IU(POBBIX MPUOOPOB, 3aNKMCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aTaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJUTH  WCCIAEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DHU3UYECKOM
BEJIMYMHBI OT JPYrOM C UCIOJIB30BAHUEM IMPSAMBIX HU3MEPEHUH,
y4acTBOBaTh B IUTAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpPATh
YCTAHOBKY W BBINOJIHATh U3MEPEHUS, CIIEAYS IPEMIOKEHHOMY ILJIAHY,
(bUKCUPOBaTh PE3YIbTATHI TOJYYCHHOW 3aBUCHMOCTH (PU3HUECKUX
BEITUYMH B BUJE MPEUIOKESHHBIX Ta0NHIl ¥ TpadUKOB, AeNaTh BHIBOIbI

10 pe3yJbTaTaM UCCIIEJOBAHUS

1.12

MPOBOANTH KOCBEHHBbIE WM3MEPEHUS (PU3NYECKUX BEIMYUH, CIEIys
MPEUI0KEHHONW MHCTPYKIUH: MIPU BBINOJHEHUH U3MEPEHUI coOupaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCISATH 3HAYEHUE HMCKOMOM

BCIINYHNHBI

1.13

C06J'IIOI[aTB mpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

n1abopaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3blBaTh MPUHLHUIBI  JEUCTBUS MPUOOPOB U  TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLMIBI JECUCTBUS HM3YyUYECHHBIX
IpuOOPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBIO WX OIUCAHUS,
WCTIONIb3Ysl 3HAaHUS O CBOMCTBaX  (M3MYECKUX SIBICHUH U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

MPUBOJIUTL TpUMeEpbl (HaXoAWTh UHGPOPMALUIO O MPUMEPAX)
MIPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOMN
KU3HM I oOecnedeHus Oe30MacHOCTH TIpH  OOpalleHuH C
npubopaMu ¥ TEXHUYECKUMU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

coOII0ICHUSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY Kalollel cpejie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHKOB MH(pOpManuu B cetn MHTEpHET B
COOTBETCTBUM C 3a/JaHHBIM TIOMCKOBBIM 3allpoCcOM, Ha OCHOBE
UMEIOLUXCA 3HAHUM U MyTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHHMKOB
BBIIENATh MH()OPMALMIO, KOTOpasl sBISETCS HPOTHMBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOM

1.17

HCII0JIb30BATh pu BBITIOJIHEHUH y4eOHBIX 3a1aHUI
HAyYHOMOMYJAPHYIO  JUTEpaTypy  (GU3UYECKOTO  COAEpKaHUS,
CIpaBOYHBIE MaTepualbl, pecypcbl ceTd MHTepHeT, BIaAeTh
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, MpeoOdpa3oBaHus HHPOpMAITUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbBIE KPAaTKUE NMHUChMEHHbBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB WHPOpMAIMH (PU3HUECKOTO
COJiepKaHus, B TOM YHCJe MyOJIMYHO JenaTh KpaTKue COOOIICHUS O
pe3yabpTaTax MPOEKTOB WIM Y4eOHBIX MCCIEIOBaHUN, IpPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3Y4YCHHBIN ITOHATUHHBIN amnmapar Kypca

(bU3KKH, CONPOBOKIATH BHICTYIICHUE MPE3eHTaLue

1.19

P BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN pacIlpenesaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 3a/la4aMH,
CIEIUTHh 32 BBIIIOJIHEHHEM IUIAHA JIEWCTBUHM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TpPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUYUTBIBASI MHEHHE

OKPY’KaoIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemMble MpeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pasiindaTth SABJICHUA IO ONHMCAHWUIO HMX XapPaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘I€CKOG SIBJICHUEC

1.3

pacro3HaBaTh TPOSIBIIEHHUE W3YyYEHHBIX (HU3MUECKUX SBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NUECKUe SBICHHUS B MPHUPOJE,
IIPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINUECKUX SIBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIC CBOMCTBA Tel M (QHU3MYECKHUE SBICHHS,
UCTIONB3yd (U3MYeCKHe BETUYMHBI, TPU ONUCAHUM MPABHIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3yEMBIX  BEJIMYHWH,
0003HAYCHHS M eIUHUIIBI (PU3NYECKUX BEITHMYMH, HAXOIUTH (OPMYJIHI,
CBSI3BIBAIOIIME JaHHYI0O (U3UYECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTH TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH

(bl/ISI/I‘IeCKI/IX BCINYHNH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (U3MUECKHUE SIBICHUS U TPOIECCHI,
WCIIONB3ysl HW3YUYEHHBIE 3aKOHBI, MpPU HTOM J1aBaTh CJIOBECHYIO
(GbopMyNnHUpOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTU4YecKoe

BBIPa)KCHUE

1.6

OOBSICHATH (PM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCT€ CHUTyalMdid MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMONIbI0 | — 2 HM3y4YeHHBIX CBOWCTBA

(pI/I3I/I‘-IeCKI/IX ﬂBHCHHﬁ, (I)I/IBI/ILICCKI/IX 3aKOHa HUJIM 3aKOHOMCPHOCTHU

1.7

pemath pacy€THbIe 3a7aud B 2 — 3 AEWCTBHS, UCTIONB3YS 3aKOHBI U
(dhopMyITBI, CBSA3BIBAIONINE (DU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAJIA3a
YCIIOBUS 3a/1a4Ml 3alMChIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK
TaHHBIX Il PEIIeHHs 3a/ladyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIC il €€ pelIeHus, MPOBOJUTh PACUYEThl U CPABHUBATH
MOJy4YEeHHOE 3HaueHUE (U3UYECKOM BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacClio3HaBaTb HpO6J'IeMI>I, KOTOpPBIC MOKHO pPCIIUTL IIpU ITOMOIOH
(bI/ISI/I‘-IeCKI/IX MCTOOB, UCIIOJIL3Ys OIMMMCAHUC UCCIICAOBAHNsA, BBIACIIATH
MIPOBEPACMOC IPCAIIOIIONKCHNUEC, OLCHHUBATDL IIPABHUIIBHOCTDL IIOPAIKA

MMPOBCACHUA UCCIICAOBaHNs, ACJIaTh BBIBOAbI

1.9

MNpOBOAWUTL OIBITHEL 110 HaGHIOIICHI/IIO (bHSI/I‘{CCKI/IX SIBJICHUU WJIHA
(U3UYECKUX  CBOWCTB  Tel:  (OPMYJIHPOBATH  IPOBEPSIEMBIC

MIPEAINOJIOKEHN, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO




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

1.10

BBIIIOJIHATE IIPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM AHAJIOTOBBIX
HpI/I60pOB 1 JaTYUKOB (bPISI/I‘leCKI/IX BCJIMYHMH, CPaBHUBATL PC3YJIbTATHL

M3MEpEHUi ¢ yI€TOM 3aJaHHOI a0COIFOTHOM MOTPEITHOCTH

MPOBOJUTH  HCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOMH
BEJIMYHUHBI OT JAPYrOM C MHCIONb30BAHUEM MPSAMBIX W3MEPEHUI:
IUTAHUPOBATh HCCJIEIOBAaHNWE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  INpeUIoKeHHOMY  IIaHy,  (uKcHpoBaTh
pe3yabTaThl MOJYYCHHON 3aBHCHMOCTH B BHJIE TaONMUI] U TPa(HKOB,

A¢CJIaTb BBIBOJBI 11O PE3yJIbTaTaM HCCIICIOBAHU

1.12

MPOBOANTh  KOCBEHHbIE  U3MEpPEHHs]  (U3NYECKUX  BEJIIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPHUMEHTAIBHYIO YCTaHOBKY,
cienys NpPeMJIOKEHHOM HWHCTPYKLUMH, U  BBIUKCIATH 3HAYCHHE

BCINYHHBI

1.13

CO6JIIO,Z[8.TB npaBujia TCXHUKH 0€30IMaCHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHUA O CBOMcTBaX (U3MUECKUX SBICHUM UM HEOOXOAMMBbIE

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTU

1.15

PpacClio3HaBaTb IMPOCTBIC TCXHHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIIbHLIC
HpI/I60pI)I o CXEMaM U CXCMATHUYHBIM PUCYHKAaM, COCTABJISATb CXCMbI
QJICKTPHUYCCKUX merne ¢ IMocjaedoBaTeIbHBIM U ImapaajICJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYCHHUS

QJICMCHTOB JJICKTPHYCCKUX neremn

1.16

IPUBOAUTh MNpUMEPhl (HAXOAUTh HMHPOPMALMIO O MpUMepax)
MPAKTUYECKOTO UCTIOIH30BAHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM U1 obecriedeHuss ©Oe30IacHOCTH IMpu  OOpallleHuH ¢
puOoOpaMy U TEXHUYECKUMU YCTPOMCTBAMM, COXPaHEHUS 310POBbs U

CO6J'IIOI[CHI/I${ HOPM 3KOJIOTHYECKOI'0 IMTOBEACHUS B Opr}KaIOI_Heﬁ cpeae

1.17

OCYILECTBIIATh MOUCK MHPOPMALUU (PU3UYECKOTO COAEPIKAHUS B CETU
HHTepHeT, Ha OCHOBE HMMEIOLIMXCSA 3HAHUM U IYTEM CpPaBHEHMS
JONOJHUTEIbHBIX HCTOYHUKOB BBIIEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

HCIIOJIb30BAaTh IIPU  BBIITOJHCHUU y‘{e6HBIX 3aJlaHui HAy4YHO-




MOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOrO COJECp)KaHHUS, CIPAaBOUYHbBIE
Marepuansl, pecypcsl ceTtu MHTepHeT; BiuaaeTb NpuémMamu
KOHCIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHusl MHGOpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3l1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIC COOOIICHUS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HCTOYHUKOB (PH3UIECKOTO
COJCpKaHUs, B TOM 4YHUCIE MMyOJIMYHO TPEACTABIATh PE3yJIbTaThl
MPOSKTHOH WJIM HCCJICIOBATEIbCKOW JACSITENLHOCTH, TPH 3TOM
IPaMOTHO HCIIOJIb30BaTh HM3YUYCHHBIH IMOHITUHHBIA ammapar Kypca

(U3MKH, CONPOBOKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

MIPU BBIMOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHHUHA (PU3NIECKUX
MIPOLIECCOB pacHpeAcsaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTb 3a BBIIOJIHCHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €T0, aJI€KBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATECIBHOCTb TIPYIIIBI, BBICTPAUBAaTh KOMMYHUKATUBHOE

BBaHMOHeﬁCTBI/Ie, IIPOABJIAA TOTOBHOCTH pa3peiiaTb KOH(bJ'II/IKTBI

9 KUIIACC

Kon
MPoBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI0O 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth ABJICHUA IO OMNHMCAHWUIO HX XaPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘IeCKOG SIBJICHUEC

1.3

pacno3HaBaTh IPOSBIEHUE W3YUYCHHBIX (U3MUECKUX SIBICHUN B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NUECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BbIIEIATh

CYILIECTBEHHBIC CBOMCTBA (MPU3HAKM) (PUINUECKUX SIBICHUN

1.4

ONUCHIBaTh HW3yYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SBICHUS,
UCTIONB3yd (U3WYECKHe BEIUYMHBI, NPU ONWCAHWM IPABHIHHO
TpPakTOBaTb  (DU3MYECKHI  CMBICA  HCHOJb3YEMbIX  BEJIHWYMH,
0003HAYCHHS ¥ eIUHUIIBI (PU3NYECKUX BEITMYNH, HAXOIUTH (hOPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO  (DU3MUYECKYI0 BEJIMYMHY C JpyTUMH

BEIMYMHAMHU, CTPOUTh TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH




(hbUBUYECKUX BETMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U TPOLECCHI,
WCIOJIb3ySl H3YyYEHHBIE 3aKOHbBI, IPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyJIHPOBKY 3aKOHa H 3allHCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPAXXCHHUC

1.6

OOBSICHATH (PU3NYECKHE MPOLIECCHl M CBOIMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPaKTHMKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IaroB C MOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bl/ISI/I‘IeCKI/IX HBHCHHﬁ, (bI/I3I/I‘leCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemaTh pacdy€THbIC 3ajaud (omuparomuecs Ha cucremy m3 2 — 3
YpaBHEHMI), HWCHOJB3ys 3aKOHBI U  (OPMYJIbI, CBS3BIBAIOIINE
¢u3nueckue BENWYMHBI: Ha OCHOBE aHalIW3a YCIOBHUS 3aJaud
3alMUCbIBAThL  KPATKOC  YCJIOBHC, BBIABJIIATE HCOOCTAIOIIMUE  HUIIU
M30BITOYHBIE JTAHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIsL pelIeHus, NPOBOAUTH PAaCUYEThl U OLICHMBAThb PEATUCTUYHOCTH

MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BETHMUNHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO PELIUTh IPH IMOMOIIU
(bU3MYECKUX METOJIOB, UCIIONB3Ysl ONMMCAHUE UCCIIEOBAHUS, BBIACIATH
IIPOBEPSEMOE NPEINOJIOKEHUE, OLICHWBATH IPABWIBHOCTh MOPSAKA
NIPOBEICHUS HUCCIICNOBAHUSA, [EJIaTh BbIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHH 1 OTTBITOB

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(U3NYEeCKUX CBOMCTB TeN: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OPYJOBAHMSA, ONMUCHIBATH XOJ OIBITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BBIBOBI

1.10

MPOBOJIUTh TPH HEOOXOJUMOCTH CEPHI0O TMPSMBIX H3MEPCHHH,
OTpeNieNiis cpelnHee 3HaueHUEe H3MepsieMOl BeIMYMHBI ((POKyCHOE
paccrosiHue coOMparoIei JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoOa

n3MepeHus (U3MepUTENbHOro Mpudopa)

1.11

MNpOBOAUTL HCCICAOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJINYHUH C
UCTIOJIb30BAHUEM TPSIMBIX M3MEPEHMH: IUIAHMPOBATh MCCIICIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
MOJTY4YEHHOH 3aBHCHMOCTH (PH3MYECKHX BEIMYUH B BHUJE TaOIUIH

Fpa(bI/IKOB, JACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA




1.12

MPOBOAUTh  KOCBEHHbIE  U3MEPEHHs  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs], COOUPaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATh W3MEPEHHUs, CleAys NPEIJOKEHHOW HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJU3UPOBATH IIOIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmonaTh TpaBWIa TEXHUKM Oe3omacHOCTH Tpu  pabore ¢

1abopaTopHBIM 000pYyIOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKU HM3YUYEHHBIX (U3UUECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUSHHBIH HCTOUHUK
CBeTa, JIy4, TOHKas JINH34, IUIaHETapHas MOJENb aToMa, HyKJIOHHAas

MOZCJIb aTOMHOI'0 apa

1.15

XapaKTepu30BaTh MPUHIUIMBI JEHCTBUS HW3yYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OIMCAHMSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHHA U HEOOXOIUMBIE

(bu3nIecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHblE PHUCYHKH M3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENIBHBIX npubopoB U
TE€XHOJIOTMYECKHUX MPOLIECCOB MPH PEUICHUH Y4eOHO-IPaKTHUYECKUX
3aJa4, ONTUYECKHE CXEMBI ISl MOCTPOSHHs N300pakeHHU B IMIIOCKOM

3epKajie U COOMpArOIIeH JTHH3e

1.17

MPUBOJIUTL TpUMEpbl (HAXOAWTh HWHQPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIONIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM I oOecriedeHus: Oe30MacHOCTH TIpU  OOpalleHHH C
npuOopaMu ¥ TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

coOII0ICHNSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY KaloIlel cpejie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAIIH (PU3HUECKOTO COACPKAHUS B CETH
WuTtepHer, camocTosTeNbHO (OPMYNHUPYs TMOUCKOBBIM  3ampoc,
HaxOJUTh TYTU  OMNPENCICHUS  JOCTOBEPHOCTH  IMOJYUYEHHOM
nH(pOpMallMd HAa OCHOBE HMEIOUIUXCA 3HAHUN U JOMOJTHUTEIHHBIX

HUCTOYHHUKOB

1.19

WCIOJIb30BaTh MPHU  BHIMOJHCHWH Y4YEOHBIX 3aJaHUN  HAYyYHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOrO COJEep)KaHUs, CIPABOUYHbBIC
Marepuainsl, pecypcbl cetu MHTepHeT; BiaAeTh NOpUEMaMHU
KOHCIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

co3aaBaThb cOoOCTBEHHBIE MHUCHMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha
OCHOBe WH(POpPMAIUU K3 HECKOIbKUX HCTOYHHKOB (PH3UUIECKOTO
coJiep)KaHusl, IMyOJIMYHO NPEACTAaBIATh PE3YyJbTaThl MPOEKTHOW WM
HCCIIEIOBATENBCKOM  JEATENBHOCTHM,  0OpPU  3TOM  I'PaMOTHO
HCMOJIb30BAaTh U3YUYEHHbBI MOHATUWHBINA anmapar U3y4aeMoro pasziena
(UMK W CONMPOBOXKIATh BBICTYIJICHUE MpE3CHTAMed C y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHHUHA (DU3NIECKUX
MIPOLIECCOB pacHpeAcisaTh 00SI3aHHOCTU B IPYIIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHECHUEM IUIAHA
NeUCTBUH U KOPPEKTUPOBATH €r0, aJIeKBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATECIBHOCTb TPYIIIBI, BBICTPAMBAaTh KOMMYHUKATUBHOE

B3aHMOﬂeﬁCTBHC, MMPOABJIASA TOTOBHOCTH Pa3pCliaTh KOH(bJ'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COACPKAHUS
pasaena JJIeMeHTa
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILIETO MHUPA
®usznka — Hayka O Ipupoje. SBieHus NpUPOABL.
1.1 ®usnyeckue  SABICHHUS: MEXaHUYECKHE, TEIUIOBBIE,
AIIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBbIE
Ouznueckue BENMUYMHBL.  M3MepeHHe  (PU3UUECKUX
1.2 BenuunH.  Ousnmyeckue  mpubopel.  [lorpemrHocts
u3MepeHnil. MexxayHapoHas CUCTEMa €UHULL
EcTtecTBeHHOHAyuyHBI METOJ IO3HaHUA: HaOIIOJCHUE,
1 13 MIOCTAaHOBKAa HAYYHOIO BONPOCA, BBIABUKEHUE THUIIOTE3,
. OKCIEPUMEHT 110 TMPOBEpPKE THIOTE3, OOBSICHEHHE
HaO0JI0ITaEMOT0 SBIICHUS
1.4 Onucanne PU3NIECKHUX SIBJICHUH C TIOMOIIBIO MOIEIIeH
[IpakTrueckue pabOTHI:
W3mepenne pacCTOSHUN.
15 N3mepenne 00bEMa )KUAKOCTH B TBEPIOTO Tea.
. Omnpenenenue pasMepoB MajbIX TEN.
W3mepenue temnepatypbl IpU HOMOIIN KUIKOCTHOTO
TEPMOMETPA U AATUMKA TEMIIEPATYPHI
ITEPBOHAYAIJIbHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA
Crpoenue BemiecTBa: aTroOMbl W MOJEKYJbl, HX
2.1 pazmepbl. OmbITHI, JOKa3bIBAIOLIME JAMCKPETHOE CTPOECHHE
BEILIECTBA
2 JBwxxenne yactun BemectBa. CBfA3b  CKOPOCTH
2.2 JBW)KEHUA  4YacTULl C  Temmeparypol. bpoyHoBckoe
nBwKeHue, 1uddy3us
53 B3anmoeiicTBre YacTHIl BEIIECTBA: MPUTSHKEHUE U

OTTAJIKUBAaHHC




Al”pel"aTHI)IG COCTOSAHHMA BCUICCTBA: CTPOCHUC TIa30B,

KUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHUX)  Tell.

24 B3anmocCBA3p MeXIy CBOWCTBAMH BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

[TpakTudeckue paboOTHI:
Ouenka [guamMeTpa aroMa METOAOM psAoB  (c
UCTIONIb30BaHueM ¢otorpaduii).
2.6 OnpITel IO HAOJNIOACHHUIO TEIUIOBOTO PACIIUPEHUS

ra3os.
OneiTel 1O OOHApPYKEHUIO  JACUCTBUS  CHUI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanngeckoe JIBUKCHHE. PaBHOMEpHOE U
' HEPAaBHOMEPHOE JABM)KEHHE
39 Ckopoctb. CpenHssi CKOpPOCTb IPU HEPaBHOMEPHOM
' JIBUKEHUH. Pacdy€r myTH v BpeMeHH JBUKECHUS
SIBnenne uHepuuM. 3aKOH MHEpUMU. B3ammoneincrtsue
33 TeJ KaK IPUYMHA W3MEHEHUS CKOPOCTH JBWKEHUS TEl.
Macca kak Mepa HUHEPTHOCTH Tena
14 IImotHocTe  BemectBa. CBsI3b  INIOTHOCTH  C
. KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00BbEMA BEILIECTBA
3.5 Cuna KaKk XapakTepUCTHKA B3aUMOICHCTBUS TN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOUIBbIO TMHAMOMETPA
37 SIBneHne TAroTeHMs M cuia TshHKecTH. Chia TSKEeCTH
' Ha Apyrux miuaHerax. Bec tena. HesecomocTs
33 Cuna tpenusa. TpeHHE CKOJIBKEHUS U TPEHHUE IIOKOS.
. Tpenue B IpUpoAe U TEXHUKE
39 CrnoxeHue cui, HalpaBICHHBIX 110 OOHOW IPSAMOM.
' PaBHO€licTBYIOIIAS CHUIT
310 [TpakTuyeckue paboTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS




(mapwka B KUAKOCTH, MOJEIH  SICKTPHUECKOTO
aBToMoOmiIs u Tak ganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka 10
HaKJIOHHOW  mIockocTH. OmnpeneeHre  MIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmaiuu) mpy>XKuHBI OT
NPWIOKEHHON cuibl.  ONBITBL, JEMOHCTPHUPYIOILIUE
3aBHCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Teja U

XapakTepa COIIPUKACAIOIINXCSl IOBEPXHOCTEN

dusnyeckue SBICHUSI B npupoac: nmpuMepbl ABUKCHUA C

3.11 pa3IMYHBIMA CKOPOCTSIMHU B KMBOW M HEKUBOM IPUPOE,
JEMCTBUE CUITBI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: JUHAMOMETD, OIIITUITHUKI
JIABJIEHUE TBEPJIbIX TEJIL, XKUJKOCTEM U TA30B
il HaBnenune TBEpHoro tena. CrnocoObl yMEHBIICHUS H
' YBEITUYCHUS JTABICHUS
42 JaBnenue raza. 3aBUCUMOCTh JIaBJICHUS Tra3a OT 00bEMa,
' TEeMIEPATypPhI
43 [lepenavya naBneHus: TBEPABIMHU TellaMU, KHUIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHUECKHE MalTMHBI
3aBUCUMOCTh  JABJICHUS OJKUAKOCTH OT TIyOWHBI.
4.4 IMunpocratudeckuii mapagokc. CooOMIIArOITNECS COCYIbI.
['unpaBnuyeckre MEXaHU3MbI
Atmocdepa 3emnu u atMmocdepHoe AasneHue. [TpuunHb
45 CyNIECTBOBaHUS BO3AYIIHON 00010uku 3emud. OmbIT
. Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBICHUS OT
BBICOTHI HaJl YDOBHEM MOPSI
16 U3mepenune armocgepHoro nasneHus. [lpubopsl ans
. U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBUe XKUIAKOCTM M ra3a Ha IOIPYKEHHOE B HUX
4.7 Teno. BreltankupBaromas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3ayxomnnaBanue
4.9 [TpakTrueckue pabOTHI:




HccrnegoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00b€Ma mTOTPYyXEHHOM B OJKUIKOCTh 4YacTH Tela.
Omnpenenenye BbITAJIKUBAOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEJI0,  IOrpyKEHHOE B  JKHUJKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CHWJIbI, JACHCTBYIOLIEH
Ha TEIO B JKHAKOCTH, OT Macchl Teaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CUJIBI, IEHCTBYIOIICH Ha TENO B JKUIKOCTH, OT 00bEMa
MOTPYKEHHOW B KUJKOCTh YAaCTH Te€la U OT IIOTHOCTH
JKUJKOCTH. Konctpyuposanue apeomerpa WA

KOHCTPYUpOBaHHE  JIOAKM U  OINpelelneHue e

rpy30M0IbEMHOCTH

duzuueckrue  ABIEHUS B NPUPOJE:  BIUSHUE
4.10 aTMoc(epHOTro aBJICHMS HAa )KUBOW OpraHU3M, TJIABAHNE

pBIO

TexHuyeckue YCTPOWCTBA: COOOIIAIOLIUECS COCY/IbI,
411 YCTPOMCTBO BOJOIPOBOAA, THIPABIMYECKUNA Ipecce,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIITHOCTDB, DOHEPT U

5.1 Mexanunueckas pabota
5.2 MexaHuueckas MOIIHOCTh
53 [IpocThle MeXaHHM3MBI: pbluar, OJIOK, HaKJIOHHAas
' IJI0CKOCTh. [IpaBuio paBHOBecHS pbluara
54 [TpumeHeHne paBuiia PAaBHOBECHUS pblyara K OJIOKy
«3omoroe  mpaBwiIo»  MexaHUKH.  KoadduumeHt
5.5 IIOJIE3HOTO IEUCTBUA MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SHEPrUU TeNa, MOJHATOTO HaJ 3eMIEN
5.7 Kunerndeckas sHeprus
5 g [Tonnas MexaHudeckas SHEprusi. 3aKOH HU3MEHEHUS U
' COXPAHEHUS MEXaHUYECKON SHEPTUH
59 [TpakTuyeckue paboOTHI:

Onpenenenne  pabOTBl  CHJIBI  TPEHHUS  MPH




PAaBHOMEPHOM JABHXXCHUH TEJ1a 110 FOpHSOHTﬂJ’IBHOﬁ
noeepxHocTu. MccienoBanue ycinoBui paBHOBECHs pblyara.
N3mepenne KIIJ[ maknonHo# mockoctu. M3yyeHue 3akoHa

COXPAaHCHUA MEXaHH4YECKOM OHCPIrun

®duznueckue SBICHUS B npupoAc: pblyaru B TCJIC

5.10
YyeJoBeKa
TexHuueckue yCTpOMCTBA: pblYar, IMOJABWXHBIM U
5.11 HETMOABWKHBIM OJIOKW, HAaKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 371eMeHThI COAEPKAHUS
pasaena 3JIeMEHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI ~ MOJIEKYJISIPHO-KMHETHYECKOM
61 TEOpUH CTPOCHUs BemecTBa. Macca ©  pa3mepsl
. MOJieKyJl.  OmbITbl,  MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mopgenu  TBEpAOTO, IJKHAKOTO W  Ta3000pa3HOTO
6.2 COCTOSIHMM BemiecTBa. Kpucramimdeckue u amopgHbIC
Tena
OObsicHEHHEe CBOWCTB ra3oB, KUIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE TIOJOXEHUM MOJIEKYJIIPHOKMHETUYECKON
TEOPUH
6.4 CmaunBaHuE U KalUUISIPHBIE SIBJICHUS
6.5 TennoBoe paclmIMpeHne U cxKaTue
66 Temneparypa. CBs3b TeMmmepatypsl €O CKOPOCTBIO
' TEIUIOBOTO JIBUKEHHUS YaCTHI]
67 Buytpennss sueprus. CriocoObl U3MEHEHUsI BHYTPEHHEH
' SHEPTUH: TEIUIONEpeaua U COBEPIICHUE PaOOThI
6.8 Buasl Temionepenauu: TEMIONPOBOJIHOCTh, KOHBEKIUS,
' M3IIy4eHUE




Komnyectso  TemnoTel.  YaeiabHAasd — TEIUIOEMKOCTH

6.9
BEILECTBA
TemsooOMeH U TemIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHnue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VnenapHas TEIUIOTA IJIABICHUS
[TapooOpazoBanue u  koHaeHcanusi.  Mcmapenue.
610 Kunenue. VYapenbHas  Ttemiora mapooOpa3oBaHUSI.
' 3aBUCHUMOCTh TEMIIEpaTypbl KUMEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 OHeprus ToIuBa. Y 1eibHasl TEMI0Ta CTOPAHUS
[Mpunmuner  pabotel  TeruioBbix — Aurareneit  KIIJ]
6.15 TEIJIOBOTO ABUTaTelis. TerioBble ABUTATENIM M 3alluTa
OKpYKaroIle Cpeapbl
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUH B TEIIOBBIX
6.16
rpoiieccax
[IpakTuueckue pabOTHI:
OneiThl 1O OOHAPYXCHHIO  JICHCTBUS  CHII
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITEl 1O BBIPAIIMBAHUIO KPUCTAIUIOB IMOBAPEHHOMN
COJI WJIU caxapa.
OneITEl 10 HAOIOEHUIO TEIJIOBOTO PACHIUPEHUS
ra3oB, KHUAKOCTEH U TBEPIBIX TEI.
617 Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHHS
BO3/yXa OT €ro 00b&Ma 1 HarpeBaHUs WIN OXJIAXKICHUSL.

[IpoBepka rumore3bl TUMHEUWHOW 3aBUCUMOCTH JJTUHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPUUYECKOW TpyOKe OT
TEeMIIepaTyphl.

Habmtonenne n3MeHeHuss BHYTPEHHEH SHEpPTUu Tena B
pe3yJbTare Temonepeaayn 1 paboThl BHEIIHUX CHUII.

Uccnenosanue SIBJIEHUS TemiooOMeHa npu




CMEIIMBAHUM XOJOJIHOU U rOpsiYe BOJIBI.

LWIAHAPOM.

HccnenoBanue npoiecca ucCapeHusl.

OHpeI[eJ'IeHI/IC KOJIM4YECTBA TCIUIOTBI, IIOJYYECHHOI'O

BOJOH pu TEIUIOOOMEHE C Harpe€TbiM MCETANINYCCKUM

OmnpexneneHue yaelIbHON TEINIOEMKOCTH BEIIECTBA.

OnpeneneHI/Ie OTHOCHUTEJIbHOMN BIAKHOCTH BO3yXa.

Ornpenenienne yAeIbHON TEIIOTHI TUIABJICHHUS JIbJIA.

duznyeckue SABICHUS B IIpUpoac:

IMTOBCPXHOCTHOC

HaTSKCHUC W KAallWUIAPHBIC ABJICHUA B HPUPOAL,

6.18 KpUCTAJUIBI B Mpupojie, uznydenre CoJlHIa, 3aMep3aHue

HHCA, CHCra.

BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

TexHuueckue  yCTpOWMCTBA:  KalWUISPBI, IPHUMEPHI

HCIIOJIb30BAHHA KpPUCTAJLIOB, )I(I/I,I[KOCTHBIP'I TEPMOMETDP,

6.19 JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

JIOMOB, THTPOMETPHI, ICHXPOMETp, MapoBas TypOuHa,

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpusaius Tei. JIBa poaa 3JIeKTpUYECKUX 3apsiI0B

B3aumopneincrBue  3apsoKEHHBIX — TelL

3akon Kynona

7.2 (3aBUCHUMOCTD CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJl OT

BCJIMYHHBI 3apsiI0B U PACCTOAHUS MCKIAY TeJ'IaMI/I)

Onekrpruueckoe nosie. Hanpsk€HHOCTh AJIEKTPUYECKOro

7.3 nonia. [IpuHIMI Ccyneprno3uiuu 3NIEKTPUUYECKUX MoJieh

(Ha KaUeCTBEHHOM YPOBHE)

Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHbIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
JUDJICKTPUKHU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa
DOnexkTpuueckuid  TOK.  YCJIOBHUA  CYIIECTBOBaHUS

7.6

QJICKTPHUYCCKOI'O TOKA. M cTOUYHMKH TOCTOSSHHOT'O TOKA




HerictBus BIIEKTPAYECKOTO TOKa (TertoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUHA TOK B
KUIKOCTSAX U razax
. Onektpuyeckas uenb. Cuia TOKa. DJNEKTPUUYECKOE
. HaIpsKeHue
79 ConpoTuBieHnue MIPOBOJIHHKA. VY nensHOE
. CONPOTHUBIICHUE BEILIECTBA
7.10 3axon OMa U1 yyacTKa Henu
IlocnenoBarenpHOE W MapaJlIeIbHOE  COEAMHEHHE
7.11
IIPOBOJHUKOB
PabGota M MOIIHOCTH 3JNEKTPHUUECKOTO0 TOKAa. 3aKOH
7.12
Jxoyina — Jlenua
13 DneKTpuueckue Henu U MOTPEOUTENH dSIEKTPHUUECKON
' sHepruu B ObiTy. KopoTkoe 3ambikaHne
[TocTtostHHBIE MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosie. MarHutHOe 1ONIE 3€MJIM M €r0
' 3HaYEHME JIJIS )KU3HU Ha 3emiie
716 OnbIT Opcrena. MarHuTHOE MOJIE 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne 2IEeKTPOMArHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOIO TOJISI Ha MPOBOAHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSHHOIO TOKAa. Mcnonb3oBaHue
' 3JEKTPOJIBUraTeseii B TEXHUYECKUX YCTpPOMCTBaX MU Ha
TpaHCIIOpTE
Oneitel  Papages.  SIBieHMe  2IEKTPOMAarHUTHOMN
7.18
nHaykuuu. [Ipasuno Jlenna
DIEeKTpOTreHeparop. Crnioco0sl MOJTyYEHUS
7.19 JNEKTPUYECKOM  DHEPIHUH. DNEeKTpOCTaHIIMK  Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPIUU
[IpakTuueckue pabOTHI:
7.20 OnpIThl 10 HAOTIOAEHUIO JEKTPU3ALUH TEI MHIyKIUEN

U IIPU CONIPUKOCHOBEHHH.




HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIS  Ha
IIPOBOJIHUKY U JUIJIEKTPUKH.

COopka u mpoBepka palbOThl BJIEKTPUUYECKOH Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIbl TOKA.

W3mepenue 1 peryaupoBaHue HaPsKEHMsL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEpe3
PE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpeE.

OnbITHI, JIE€MOHCTPHPYIOLIUE 3aBUCUMOCTh
UIEKTPUUYECKOTO CONPOTHUBICHHUS MPOBOJHHMKA OT €ro
JJIMHBI, TUTOMAAW TOTICPCYHOI'0 CCYCHUA U MaTCpHrajia.
[IpoBepka mnpaBuia CIOXKEHHS HAOPSOKEHUU TIpU
MOCTIEIOBATEIbHOM ~ COEIMHEHUHM JBYX PE3UCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH MapaieIbHOM
COeMHEHUH  pe3ucTopoB.  Ompenenenue  pabOTHI
UIEKTPUUYECKOTO0 TOKA, WUAYILIEr0 4Yepe3  pPEe3HucTop.
OmnpeneneHue  MOLIHOCTH  3JIEKTPHUUYECKOrOo  TOKa,
BbIJIENISIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHUJIbl TOKA, UAYHICTO YCPEC3 JIAMIIOYKY, OT HAIIPAKCHUA
Ha Heil. Onpenenenue KII/I narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJEHCTBHSI IMOCTOSHHBIX MAarHHUTOB.
W3ydeHne MarHUTHOTO I0JIs MOCTOSIHHBIX MarHUTOB MPH
nux OGBGI[HHGHI/II/I u PasaCICHUN. HCCJIC,Z[OB&HI/IC
JEHCTBUS AJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JI€MOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aMMOJICHCTBHS KaTyIIKU C TOKOM M MarHUTa OT CHJIBI
TOKa M HalpaBleHHs TOoKa B Karymke. M3yuenue

I[GI\/JICTBI/ISI MAaroiuMTHOIO IIOJI1 Ha IMPOBOJHHUK C TOKOM.

Konctpyupoanne " H3y4YeHue paboTsl
3JIEKTPOJIBUTATEIS. N3mepenne KITA
3JEKTPOJIBUTAaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCIICAOBAHUIO ABJICHUA BHCKTPOMaFHI/ITHOfI HHAYKIWH:




HUCCICAOBAaHUC W3MCHCHMI 3HAYCHHSI U HaITpaBJICHUA

HMHAYKIOIUOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DIICKTPUUECKHE
SBJIEHUST B  aTtMocdepe, IJIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE ToJie 3eMIIH, e MONOCOB,
pOJIb MArHUTHOTO TOJIS ISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

7.22

TexHuueckue yCTpoICTBa: 3JEKTPOCKOIN, amIepMeTp,
BOJITMETP, PEOCTAT, CYETUYUK AIEKTPUUECKOM DHEPIuH,
AJIEKTPOOCBETUTENIFHBIE ~ TPUOOPHI,  HAarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsl), ANEKTPUIECCKHE
NPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb

MMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KUIIACC
Kon
Kon snemenrta [IpoBepsiembie 371EMEHTHI COEPKAHUS
paznena
MEXAHUYECKUE SABJIEHUA
a1 MexaHnuyeckoe JABWXKEHUE. MarepualibHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENHHOCTh MEXAaHUUYECKOTO JIBHIKCHHS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepasnomepHoe MPAMOJIMHENHOE JIBIDKEHUE.
8.4 CpenHsis ¥ MIrHOBEHHas  CKOpOCTb  Teja  IpH
8 HEPaBHOMEPHOM JIBUKEHUH
o5 VYckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE
' JIBUYKEHUE
8.6 CBoboaHoe nagenue. OneiThl [anunes
PaBHOMEpHOE nBMKEHHME MO OKpyx)HOCTH. [lepuon n
8.7 yactota oOpameHus. JluHeilHas ©u yrioBas CKOpPOCTH.
LleHTpocTpeMUTENbHOE YCKOPEHHE
8.8 [Tepseriit 3akoH HeroToHa




8.9

Bropoii 3akon HeroTona

8.10 Tpertuii 3akon HeroToHa
8.11 [IpuHIHUI cynepno3unuu Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHMs: cuila TPEHUS CKOJBXEHMS, CHIIA
' TPEHUS MOKOsI, APYTUe BUJIbI TPEHUS
S 14 Cuna TSKECTM U 3aKOH BCEMHUPHOTO TSTOTEHHUS.
. YckopeHnue cBOOOAHOTO MaACHUS
8 15 JBuxenne  mmaHer  Bokpyr  Comnua.  Ilepsas
' KocMu4eckasi CkopocTb. HeBecomMocTh U nmeperpy3ku
S 16 PaBHOoBecue  martepuanbHOM  TOYKH.  AOCOIIOTHO
' TBEPJIOE TEIIO
%17 PaBHOBecue TBEPIOro Tena C 3aKpemI€HHON OChIO
. BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynbe Tena. 3Menenne umnynbca. Miynbe cubl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeaktuBHOE ABUXKEHUE
8.21 Mexanndeckas paboTa U MOIITHOCTb
82> PaGora cun TskecTH, ynpyroctd, TpeHus. CBsi3b
. SHEPruu U paboThl
823 [loTrenumanpHas dSHeprus Tejla, MOAHATOrO  Haj
' MTOBEPXHOCTBHIO 3eMIIH
8.24 [ToreHmanpHast SHEPTUsl CKATOM MPYKUHBI
Kunernueckas sneprus. Teopema O KHMHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTryeckue paboOTHI:
Omnpenenenne cpeaHE CKOPOCTH CKOJIBKEHUS Opycka
WIA JBWKEHHMs IIapuKa M0 HAKIOHHOM IJIOCKOCTH.
827 Omnpenenenne yCcKOpeHUsl Tella MPU PaBHOYCKOPEHHOM

JBUKCHUHM 110 HAKJIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.

[IpoBepka TUNOTE3Bl: €CIM NIPU PABHOYCKOPEHHOM




JBIDKEHUHM 0e3 HadalbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psAa HEYETHBIX YHCEN, TO COOTBETCTBYIOILUE
MIPOMEKYTKH BPEMEHU OJTTHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIB)KEHUS
OT CWIbl HOpMaJbHOro JasieHus. OmnpeneneHue
KodpduureHTa TpeHus cKoibxkeHus. Omnpenenenue
KECTKOCTU TMpYKuHBL. OrnpeneneHre padOThl CHUJIIBI
TPEHUS TpU PABHOMEPHOM JIBWKEHHH Teja II0
TOPU30HTANILHON MOBepXHOCTH. OrnpeneneHue padoTh
CHJIBI  YOpPYrocTH  IpH  ToabéMe  TIpy3a C
WCTIOJIB30BAHUEM  HETIOJIBIPKHOTO W TOJBHYKHOTO

OJIOKOB

dusznyeckue SBICHUS B IMpUupoJAc: MPUJIMNBLI U OTJIIMBBI,

8.28 nBrkeHHe I1uiaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JIBMKEHUE JKUBBIX OPTaHU3MOB
879 TexHndeckne  yCTpOWCTBa:  CIUAOMETP, JaTYUKU

II0JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNYECKUE KOJIEFAHMA 11 BOJIHBI

KonebarensHoe JABHOKCHUC. OcHOBHbBIC XapaKTCPUCTUKU

o1 KoJIeOaHUH: TIEPHO/I, YaCTOTa, aMILIUTY/1a
92 Maremarnueckuit 51 NIPYKUHHBIN MasITHUKHU.
' [IpeBpaienue sHepruu npu KojaedaTeTbHOM ABHKEHUN
93 3aryxawmue KoneOaHusi. BbIHyXIeHHbIE KONEOaHHUS.
' Pe3onanc
Mexannyeckue BoJaHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHbie U MomepevHble BONHBI. JlJIMHA BOJHBI U
' CKOpOCTh €€ pachpocTpaHeHUs. MexaHMueCKUe BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI
9.5 3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 WNnudpa3Byk u ynpTpa3Byk
[IpakTuueckue paboThI:
Onpenenenre 4YacTOThl W Mepuoja  KoJjeOaHui
9.7 MaTeMaTHYeCKOTO MasiTHUKA.

OHp CACIICHUC HaCTOThI u nepuoaa KoJieOaHMt

IPY>KUHHOI'O MasiTHUKA




HccrnenoBanne 3aBUCUMOCTH —TIepHoOJa  KoJeOaHWI
MOJBEIICHHOIO K HHTH Tpy3a OT JJIHHBI HHTH.
HccrnenoBanne 3aBUCUMOCTH — TIepHOJa  KoOJeOaHWI
NpPYy>KUHHOTO MasiTHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCHUMOCTH nepuoa KoJIeOaHU rpys3a,
MOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH

npyxuHsbl. I3Mepenue yckopenus cBOOOAHOIO NaieHus

du3nyeckue SIBICHUS B mpupoac: BOCIPUATHE 3BYKOB

9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 3XO0
9.9 TexHuueckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BaHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

DNeKTpOMarHuTHOE ToJie. DJIEKTPOMAarHUTHbBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana >71€KTPOMarHUTHBIX BOJIH
103 DneKkTpoMarHuTHas npupoja cera. CKOpOCTb CBeTa.
‘ BonHOoBEBIE CBOICTBA CBETA
10 [IpakTuyeckue pabOTHI:
10.4 N3ydyeHue CBOWMCTB  SJEKTPOMArHUTHBIX BOJH C
MTOMOIIEI0 MOOMITBHOTO TesedoHa
dusnueckue SBIEHUS B MPHPOJE: OHUOIOTHYECKOe
10.5 JIEUCTBUE BUJIMIMOTO, YABTPaPHUOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN
10.6 TexHuueckue YCTpPOMCTBA: HCTIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monenb cBera. UcTouHMKHY cBETa
11.2 [IpssmonHENHOE pacpOCTPaHEHHUE CBETA
1 13 Otpaxenue cseta. [Inmockoe 3epkano. 3aKOH OTpaKkeHUs

CBETa

11.4

[Ipenomnenne cBeta. 3aKOH NPEJIOMIICHUSI CBETA.

[losiHOE BHYTpEHHEE OTPAKEHHUE CBETA

11.5

JInnza. Xop j1ydeil B JIMH3E




11.6

OnTtuyeckass cucteMa QoToarnmapaTa, MHUKPOCKONA |

TCICCKOIIa

11.7

I'maz kak onTuyueckass cucTeMa. BJ'II/I30py1(OCTB n

JAIbHO30PKOCTh

11.8

Paznoxenne Oenoro ceera B criektp. OnbiTel HetoToHA.

Crnoxxenue CIICKTPAJIbHBIX LIBETOB. I[I/ICHepCI/IH CBCTa

11.9

[TpakTrueckue paboTHI:

HccrnenoBanne  3aBUCUMOCTH  yIJIa  OTPa)KCHUs
CBETOBOI'O JIy4a OT YIJIa MaJeHHUs.

W3ydenue XapakTepHCTUK M300pakeHUs IpeaMeTa B
IJIOCKOM 3epKaje.

HccnenoBanne 3aBUCUMOCTH  yriia  TMPEIOMIICHHS
CBETOBOIO Jyya OT yrIjla MaJeHUs Ha IPaHULE «BO3AYyX —
CTEKJIO».

[Tonyuenue n3o0pakeHUi C TOMOIIBIO cOOMparoe
JTMH3BL.

Omnpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOLIEH JTMH3BI.

OnBITHI 1O Pa3yIoKEHUIO OEJI0ro CBETa B CIEKTP.

OnpIThl 10 BOCHPHUATHIO LIBETA MPEAMETOB NPU HMX

HaOJII0JICHUHU Yepe3 [IBETOBbIC (PUITHTPHI

dusnueckue sABICHUS B npupoac: 3aTMCHHA COHHH& u

11.10 JIyHbI, 11BETa TEJ, ONTHUYECKHE SBJICHHS B atMmocdepe
(uBet HEeOa, pedpakius, paxyra, MUPax)
Texauueckue YCTpOWCTBA: OYKH, [IEPUCKOII,
H-A (doToamnmapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
OmnseiTel Peszepdopna u mianetapHas MOZENb aToOMa.
121 Mogens aroma bopa
Hcnyckanne M morjiouieHue cBeTa aToMoM. KBaHTHI.
12 122 JIuneiyaTbie CIEKTPHI
12.3 PanuoakTtuBHOCTB. Anb(a, 6eTa- u raMMa-u3IyyeHHUs
194 Crpoenune aromHoro sapa. HyxinonHas  Mopens

ATOMHOTO s1pa. H3oTomsl




PanunoaktuBHbie TpeBpamenus. [lepuwon momypacmana

12.5
aTOMHBIX S7Ep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOrO U
‘ MaccoBOT0 YHUCEl
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Microunuku sHepruu
' CouHiia 1 3B€31Q
129 Snepnas osHepretuka. JleWicTBUE  PpaIMOAKTHBHBIX
. U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[IpakTryeckue paboOTHI:
HabmroneHne chjomHeIX M JIMHEHYAThIX CHEKTPOB
U3ITy4EHUs.
12.10
HccnenoBanue TpeKOB: U3MEPEHUE HHEPTUM HaCTHUIIBI
10 TOPMO3HOMY IyTH (110 (hoTOrpadusm).
N3mepenue pagnoaktuBHoro ¢poHa
@usnueckue SABJICHHUS B IPUPOJE: E€CTECTBEHHBIN
pPaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Tyuu,
12.11 pPalMOaKTUBHOE W3JIyYEHUE MPHUPOJHBIX MHUHEPAIOB,
JNEHUCTBUE PpAaJUOAKTHBHBIX M3IYYEHUM HAa OpraHu3M
YyeJioBeKa
191 Texaudeckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ A03UMCTpP, KaM€pa Bunscona




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

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopaszosanust Ha ocHose ®T'OC

[lonnmanue ponu  (QU3MKM B HAYYHOM  KapTHHE  MHpa;
c(hOPMUPOBAHHOCTH 0A30BBIX MPEICTABICHUIA O 3aKOHOMEPHON CBS3H
U TI03HABA€MOCTH SBJICHMM IPUPOJBI, O POJIM DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed poau (UMK B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 3SBOJIIOLUU
(Gu3NYeCKUX 3HAHWW W WX POJH B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpa, O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE HPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHHMA O BHUJAX MaTepuu (BEIIECTBO W TOJE), O ABIKEHHUU Kak
croco0e CyIIeCTBOBAHUSI MAaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTpOCHHSI BELIECTBa, O (U3MYECKON CYIIHOCTH SIBJICHHM HPUPOJIBI
(MEXaHUYEeCKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX);
YMEHHE pazuyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;
yMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (QU3NYECKUX SBICHUIN
B OKpYXalollleM MHpE, BBIIEsAs MX CYLIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Bnagenue ocHOBaMM MNOHSATUWHOIO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHM U KCIIOJIb30BaHUE WX JIJIS pelIeHHUs Y4YeOHBIX 3a/1ad;
YMEHHE XapaKTepHU30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U

IIPpOLECChI, UCITIOJIB3Y (I)yHI[aMeHTaJ'IBHBIC " OMIIMPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMMCTBA T€I U (1)I/I3I/IIICCKI/Ie SABJICHUA,

HCTIOJNB3Ys (PU3HUECKUC BETMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIIO3HAHUS C YYETOM
coOJro/IeHNsT TpaBHJI OE30MaCHOTO TpyJa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUI:

YMCHHEC CaMOCTOATCIIbHO C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OTIBITA U 3alUCHIBATH €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSIMbIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYNH:
YMEHUE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIILHO COOUpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTATHI C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHU;
IIPOBEJIEHUE  HECJOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBAaHMIA;
CaMOCTOSITENIbHO  COOMpPAaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY H
MPOBOAWTH  MCCIEAOBAHWE [0  UHCTPYKLHH,  IPEACTaBIATh
MOJIyYE€HHbIE 3aBHCUMOCTH (U3MUYECKHUX BEJIMYMH B BHJE TaOIMIl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, €NIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCIIEI0OBaHUs

[lonnmanue  XapakTepHbIX  CBOMCTB  (pU3MUECKMX  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO, MOJEIN CTPOEHUS
ra3oB, JKHMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMma,
HYKJIOHHasi MOJEJb aTOMHOIO siipa) U yMEHUE NPUMEHATb UX I

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHne oOBSCHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA TEN, B TOM
YuCl€ W B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3NUECKUX

SIBIICHUH, PU3NYIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTIONB3YsSd 3aKOHBI W (OpPMYJIBI, CBSI3BIBAIOIINE  (PU3UUECKUE
BEJIMYUHBI, B YACTHOCTH, 3alUCHIBATh KpPaTKOE YCJIOBHE 3a/lauH,
BBISIBIIATE HEAOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEoO0X0UMBIE Ui €€ PEelIeHHUs, UCTIONIb30BaTh CIPABOYHbIC AAHHBIE,
MPOBOJIUTh PACUYETHl W OIEHHUBATH PEATUCTHYHOCTH IOyYEHHOTO
3Ha4YeHus1 (PU3NYecKol BEIMYUHBI; YMEHHUE OIpPENeNATh Pa3MepHOCTh

(u3nyecKoil BeIMYMHBI, MOJTYYEHHON IPU PEILIEHUH 3a7aun

VYMmenue XapaKTCpHU30BaTbh IPUHIUIILI }IeﬁCTBI/Iﬂ TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMHMCAHHIO, MCIIOJIb3YysS 3HAHUA O

CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SBJICHUH U HeO6XO,I[I/IMLIe (1)I/I3I/I‘IGCKI/IG




3aKOHOMEPHOCTH

10

YMeHue ucnonp30BaTh 3HaHMS O (U3NYECKUX SBICHHUSIX B
MOBCETHEBHON  kKM3HM s oOecrieueHus O€30MacCHOCTH NP
oOpamieHnn ¢ OBITOBBIMH ~ TpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsi U  COONIONEHUS HOPM
HKOJIOTUYECKOTO TMOBEJICHHUS B OKpYXKAaloIeld cpene; TOHMMAaHUE
HEOO0XOUMOCTH MPUMEHEHHsI JOCTHKEHMH (UMK U TEXHOJIOTUH

AJIg paliMOHaJIbHOT'O MPUPOAO0IIOJIb30BaAHUS

11

OneiT TOMCKa, TpeoOpa3oBaHWsT W TMPEACTaBICHUS HH(DOpMAIH
(GU3MYECKOTO CONEp)KaHUS C HCIOJNb30BAHHEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHHUE OLIEHUBATH JI0CTOBEPHOCTH
MOJIyYeHHON MWHGpOpMAlMd Ha OCHOBE HWMEIOIIUXCS 3HAHUM U
JONOJIHUTENBHBIX ~ HMCTOYHUKOB; YMEHHWE  MCIOJb30BaTh  MpPHU
BBITIOJTHEHUH Y4YeOHBIX 3aJjaHUil Hay4YHO-MOMYJISIPHYIO JUTEpaTypy
(U3HYECKOTO CO/ICPIKAHMS, CIPABOYHBIE MAaTEPHAIbI, PECYpChI CETH
Wnrtepuer; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uH(pOpMallMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHUE
co3/1aBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHBbIE COOOIICHHS Ha

OCHOBE MH(OPMAIUH 13 HECKOIBKUX UCTOYHHKOB




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
O3 11O PU3UKE

Kon

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

MEXAHUWYECKUE SABJIEHUA

1.1

Mexannueckoe JBukeHHe. MarepuanbHas Touka. Cucrema OTcuéra.

OTHOCHUTEIHLHOCTD JBUXKCHUA

1.2

PaBHomepHoe u HepaBHOMepHOe ABmkeHue. Cpenuss ckopocth. Dopmyna

JUTSL BBIYHCIICHUS CPEIHEH CKOpocTH: v = S/t

1.3

PaBHOMCpHOG pr[MOJ'IPIHGﬁHOC JABHIKCHUC. 3aBUCHMOCTD KOOpJAUHAThI TECJIa

OT BPEMCHH B CJIy4a€ paBHOMCPHOTI'O HpHMOHHHeﬁHOFO JABWKCHUA

x(1) =x, +ut
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPCEMCHH IJIA IIPOCKOUHU CKOPOCTHU, HPOCKIHH

[epeMelIeHus, IIyTH, KOOPAMHATBHI IPU PABHOMEPHOM MPSIMOJUHEHHOM

JABUKCHUN

1.4

3aBHCHUMOCTH KOOpAuHAThl T€la OT BPEMEHU B CIIyda€ PaBHOYCKOPCHHOI'O

HpﬂMOHHHCﬁHOI‘ O IBHXXCHUA:

S =vp, #f+a»

[‘JI "t

@opMyIbl Ul IPOEKIUHU IEPEMEILECHHUs, IPOCKIIUA CKOPOCTH U IPOEKLUHU

YCKOPEHUS IIPU PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKCHUU:

[B¥]

~

s. )=y, -t+a

x

|

U.r([) =Up, a1,

a. (f)=canst,

2 )

Uy, — Uy, =2a,s,
Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMEHHU I IPOEKIHUU YCKOPEHUsSI, MPOESKIIUU
CKOpOCTH, HpOCKHI/II/I nepeMemeHHH, KOOpAMWHATBI IIPpU PABHOYCKOPCHHOM

HpﬂMOHHHCﬁHOM JBHXXCHUH

1.5

CBobognoe manenue. DopMyIbl, OMUCHIBAIONINE CBOOOIHOE TMaJIeHUE Tela
M0 BEpTHKAIN (ABWKEHHE TeJIa BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BpEMEHH Ui MPOEKIHU YCKOpPEHHUS,




MMPOCKIHMKU CKOPOCTU W KOOPAWHATHI IIPU CBO6OI[HOM nmaaCHuM TCj1a I10

BCPTHUKAJIA

1.6

CKopocTh paBHOMEpPHOTO JIBMKEHHUSI Tejla IO OKpyXHOCTH. HampaBienue
CKOpPOCTH.

®dopmyna Ui BBIYUCIEHUS CKOPOCTU Yepe3 Paguyc OKPY>KHOCTH M MEPUOA

oOparteHus:
2nR
L=
: g

I_IeHTpOCTpeMI/ITCJ'IBHOe YCKOpPCHHUC. HanpaBneHI/Ie HECHTPOCTPECMUTCIILHOT O

yckopenusi. @opmyiia i1l BBIYUCICHUS YCKOPEHUS:

“W=R

®opmyiia, CBSI3bIBAIOLIAS IEPUO/ U YACTOTY OOPALICHHUS:

1
TiF

1.7

Macca. [1notHocts Bemectsa. Popmyia 1 BBIYUCICHUS TUIOTHOCTH:

1.8

Cuma — BCKTOpHAasA (1)1/1314%01(21}1 BeanunHa. CloskeHue cuil

1.9

SBnenune unepuuu. [lepsroiit 3akoH HproToHa

1.10

Bropoii 3akon HerotoHa:
F=m-a

ConanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI,

JICHCTBYIOLLEH HA TEJIO

Bzaumoneicteue ten. Tpernii 3akoH HeroToHa:

Fy y=-Fy

1.12

TpeHHe IMIOKOA U TPCHUC CKOJIBKCHUSI. d)opMyna AJIs1 BBIYHUCJIICHUA MOAYJIA




CHJIbI TPCHUA CKOJILKCHU:

szu-; 7

1.13

Hedpopmanus tena. Ynpyrue u Heynpyrue aedopManuu. 3akOH YNpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOe TATOTCHHE. 3aKOH BCEMUPHOT'O TATOTCHUA:

My -HiA
F:G.:—_‘"

;s
Cuia TsoKeCTH. yCKOpeHI/IC CBO60,I[HOFO naacHus.

dopmyna TSl BEIMUCICHUS CHJIBI TSDKECTH BOJM3U MOBEPXHOCTH 3emuu: F =
mg.
JBwxenue mnanet Bokpyr Connna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpy3ku

1.15

Nmmynbe Tenma — BekTopHas pu3ndeckas BeIMUrHa.
P=mo

Nmnynse cucremsl Ten. U3MeHeHne uMiyibca. MIMITybc Crsibl

1.16

3akoH COXpPaHCHUA UMITYJIbCa JJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
D=1y, +m, U, =const

PeakTuBHOE IBHKEHUE

1.17

Mexanundeckas padota. @opmMyria a1t BEIYUCICHHS paOOThI CHJIBI:

A=Fscosat

MexaHuueckasi MOIIHOCTb:

NiZ
r

1.18

Kunernueckas u IMMOTCHIMAJIbHAA SHCPIU. (I)OpMy.Ha JJISA BBIYHUCJIICHUA

KUHETUYECKON YHEPTUU:




2
m
E. = _?
Teopema o knHeTHUECKOU YHEprun. PopMyIa I BEIYUCICHUS
MIOTEHLIMAJIbHON PHEPIUU TeJa, TOJAHATOTO

HaJ 3eMIISH:

E,=mgh

1.19

Mexanndeckas SHEpPIUsL:
E=E;+E »

3aKOH COXpaHEHMsI MEXaHUYECKOM 3Heprun. PopmyJia 1 3aKOHa
COXPAHEHHUS MEXAaHUYECKOM DHEPTUU B OTCYTCTBHE CHJI TpeHUs: £ = const.

IIpeBpanieHne MEXaHUYECKOM SHEPIUU IIPU HAJIMYUU CUIIbI TPCHHUSL.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKH.
Peryar. Momenr cwiiel: M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToasmxHbIN 1 HeTTOABWXKHBIN O6510KU. KIIJ] mpocThIx MEXaHU3MOB,

n= Anonessas
A.:mpaqenﬂaz

1.21

JlaBnenue TBEPAOIO Tena.

@opMyia 171 BBIYMCIICHUSI 1aBJICHHs TBEPIOTO Tena:

.

HaBnenue raza. AtmocdepHoe TaBieHue.
FI/IIIpOCTaTI/I‘ICCKOC AaBJICHUC BHYTPH KUAKOCTH.

q)opMyna JJIs1 BBIYMCIICHUA JaBJICHUS BHYTPHU JKUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBnuyeckuii npecc

1.23

3akon Apxumena. Dopmyna s ONPEACIICHHS] BBITATKUBAIOIIEH CHIIBI,

ﬂeﬁCTBYIOIHeﬁ Ha TCJI0, HOI‘py}KéHHOC B X KMJAKOCTB MJIM I'a3:




Fpy =P8V

Vcaosue nnaBanus tena. [lnaBanue CYIOB 1 BO3AYXOILLIAaBaAHUC

1.24

Mexanuueckue KosneOaHus. AMIUIMTYAa, NEpPUOA M YacToTa KoseOaHuM.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M NIEPUOJT KOJICOAHUH:

1.25

MaremaTuueckuid M TNPYKUHHBIA MaATHUKH. [IpeBpailieHue sHepruud mnpu

KOJIE0ATEIIbHOM JIBUXEHUU

1.26

3aryxatomue konebanus. Beinyxaennsie konedanus. Pe3onanc

1.27

MexaHu4YeCcKre BOJIHEI. HpOI[OJ]LHBIe " IMONICPCUYHLIC BOJIHBI. I[J'II/IHa BOJIHBI 1

CKOPOCTb PaCIpPOCTPAHCHHUS BOJIHBI:

A=v-T

1.28

3ByK. ['/poMKOCTh M BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJHBI HAa TPaHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepeHne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEIOBOM CUJIbI; KECTKOCTH
MPYXUHBL;, K03 PUIIMEeHTa TPEHHSI CKOJIbKEHUS; paOOThI CUJIbI TPEHHUS, CHIIBI
yIPYTOCTH; CPETHEN CKOPOCTH JBIKEHUSI OpyCKa M0 HAKJIOHHOH TUIOCKOCTH,
yCcKOpeHus Opycka HpH JABM)KEHUHU IO HAKJIOHHOM IJIOCKOCTH; YacTOThI U
nepuofa KoJeOaHWii MaTeMaTHYeCKOro MAasTHUKA; YacTOThl U TEpHoaa
KojeOaHui MPY>KUHHOTO MAasTHUKA; MOMEHTa CHJbl, JEHCTBYIOIIEro Ha
peruar; paboThl CHJIBI YNPYrOCTH TpU TOABEME Tpy3a C TOMOIIBIO
HEMOJIBIKHOTO OJI0Ka; paboThl CHJIBI YNPYTrOCTH HpHU MOABEME Tpy3a C
MTOMOIIIBIO TIOJIBUXKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHOU
YacTU TeJla U OT IUIOTHOCTU >KMJIKOCTH;, HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH
CWIBl OT MAacChl Te€Ja; CWJIbl TPEHUS CKOJBXEHHUS OT CHJIbI HOPMaJIbHOI'O
JABJIEHUST U OT poAa IOBEPXHOCTH; CWUJIbI YNPYrOCTH, BO3HUKAIOIICH B
MpYy>UHE, OT CTeNeHH AepopMaly MPY>KUHBI, yCKOpeHUs: Opycka OT yria
HAKJIOHA HAmpaBJAIONIeH; mepuofa (YacToThl) KOJIEOAHWUH HUTSHOTO
MasTHHKA OT JJWHBI HUTH; TIEpHOJa KoJIeOaHWH MPYKUHHOTO MAasTHUKA OT
Macchbl rpy3a U JKECTKOCTH NPYKUHBI; HCCIEJOBAaHUE HE3aBUCUMOCTHU

nmepuosa KojeOaHWi HUTSAHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka




YCJIOBUS PAaBHOBCCHA pblyara

Qusuueckue sA61eHUsA 8 npupooe. TIPUMEPHI IBIKEHHUS C Pa3IUYHBIMU
CKOPOCTAMHM B KMBOW M HEXKHBOM MPUPOAE, NEUCTBUE CHIJIbI TPEHUS B

npupoac U TCEXHHUKE, MPUIMBBI U OTJIIMBBI, ABUXCHUC IIJIAHCT CoaHeyHOM

1.30 CHUCTEMbI, PEAKTUBHOE JBM)KCHUE J>KMBBIX OpPraHU3MOB, pblYard B TeEJE
YelioBeKa, BIUSHUE aTMOC(EpPHOro NaBIEHUS Ha )KHUBOW OpPraHU3M, IIaBaHHE
pBIO, BOCHPHUSATHE 3BYKOB JKUBOTHBIMHU, 3E€MJIETPSACEHHUE, CEUCMUYECKUE
BOJIHBI, IlyHAMH, 3XO0
Texnuueckue ycmpoucmea: COUAOMETP, NaTYUKU MOJOKEHHUS, PACCTOSIHUS U
YCKOpPEHUS, TUHAMOMETp, MOMIIWITHUKN, PAaKeThl, pbIYar, TOJBIKHBIA H

131 HEMOJIBIKHBINM OJIOKH, HAKJIOHHAS TIOCKOCTb, IPOCTHIE MEXAHU3MEI B OBITY,

' COOOMIAIOTHECS COCY/Ibl, YCTPOHCTBO BOJOTPOBOA, THIPABINICCKUN MPeEce,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp, HXOJOT,
WCIIOJIH30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETHUYECKOM TEOPUU CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUUN
BemecTBa. Kpucrammmdaeckue u aMmopHbIie Tena

55 JIBrxenue wuactui] BemecTBa. CBsA3b CKOPOCTU JABUKEHHUS YACTHUI[ C

' TeMrneparypoi. bpoyHoBckoe nBrkenue, muddys3us

2.3 CmauyuBaHue U KanWUISIPHBIC SIBICHUS

2.4 TenmoBoe paclIupeHne U CKaTue

2.5 TemoBoe paBHOBeCHE

"6 Buytpennsas sneprus. Pabota u Terionepenaya Kak CrocoObl M3MEHEHMS

. BHYTpPEHHEH dHEepruu

2.7 Bune! Tenonepenayn: TemIONPOBOJHOCTh, KOHBEKLIUS, U3TyUCHHE
HarpeBanue wu oxnaxnenue Tten. KonudecTBO TemiaoThl. Y enbHas
TEIIOEMKOCTb:

2.8 ; \

O=cem(t,—t,)
3aKOH COXpaHEHHUs SHEPIHM B TEIUIOBBIX MpOIECccax. Y paBHEHHUE TEIJIOBOTIO
2.9 Oayanca:

Q+0, +..=0




2.10

Ucnapenue u xonaeHcauus. M3MeHeHUE BHYTPEHHEN DHEPrUU B MpOLIECCE
WCapeHusi W KOHJeHcauuu. KumneHue KUIKOCTH. YellbHas TeIioTa

napoo0OpazoBanus: L = O/m

2.11

BnaxnocTs Bo31yxa

2.12

IInaBnenue u Kpucraumsauusd. l3MeHeHHE BHYTpEHHEH JSHEPruUu IIpU

IJIABJICHUU U KpUCTAJIJIM3allH. y,Z[CJ'II)HaSI TCIJIOTA ITJIaBJICHUA:

2.13

BHyTpeHHss1 dSHeprus cropaHusi TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

ToruuBa: ¢ = Q/m

2.14

[Tpunnuns! paboTs! TemnoBbix apurareneit. KI1/l teroBoro apurarens

2.15

IIpaxmuueckue pabomul

N3Mepenne  yneabHOM  TEIUIOEMKOCTH  METAJUIMYECKOro  UJIMHAPA;
KOJIMYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJOM KOMHATHOM TeMIepaTypbl
(DUKCUPOBAaHHOW MacChl, B KOTOPYIO OIYIICH HArpeThliii MHJIUHID;
KOJIMYECTBA TEIUIOThI, OTJAHHOTO HATPEThIM LMJIMHAPOM, IMOCJE OMYyCKaHUs
€ro B BOJly KOMHATHOM TeMIIEpaTypbl; OTHOCUTEIHLHON BIQKHOCTU BO3/IyXa;
yACNbHOM  TEIUIOTHl  IUIaBi€HUs JbAa. MccienqoBaHue  M3MEHEHUs
TEeMIIepaTypbl BOJBI MPU PA3IMYHBIX YCIOBUSX; SIBJICHHUS TEIJIOOOMEHA MpH

CMEIIMBAHUH XOJOIHOM U ropﬂqeﬁ BOJBI; ITpO1IECCa UCITAPCHUS

2.16

Qusuueckue sA6leHUs 8 npupode: TOBEPXHOCTHOE HATSHKCHHE U
KalWUIIPHBIE SIBJICHUS B NPUPOJAC, KPUCTAIUIBI B TPUPOJE, H3IyUCHUE
Connua, 3amep3aHue BOAOEMOB, MOpPCKHE Opusbl; 0Opa3oBaHHE pPOCHI,

TyMaHa, NHECA, CHCra

2.17

Texnuueckue  ycmpoiicméa: — KalWJUIAPBI, NPUMEPbl  HMCIIOJIb30BaHMS
KPUCTAJIJIOB, JKUIKOCTHBI TEPMOMETp, JAaT4YMK TEMIIEpaTypsl, TEPMOC,
CHUCTEMA OTOIUIEHHUS JIOMOB, TMIPOMETPHI, ICUXPOMETp, MapoBasi TypOUHa,

ABUTATCJIb BHYTPCHHCT'O CTOPaHUA

OJIEKTPOMATI'HUTHBLIE ABJIEHUSA

3.1

Onektpusanus Tein. /[Ba BU1a AIEKTPUUECKUX 3apsiioB




3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onektpuyeckoe mnone. Hanpsok€HHOCTh snekTpuyeckoro mnons. [Ipunimn
CYTIEPIIO3HIINH IEKTPUUECKHUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu snextpuueckux 3apsiaoB. JeHCTBHE AIEKTPUYECKOTO MOJA Ha
aneKTpuueckue 3apsaabl. [[poBOAHUKY U AUIIEKTPUKU
[ToctosHHBIN 3nekTpudeckuil TOK. JleHcTBUs anekTpuueckoro Toka. Cuma
Toka. Hanpsbxenue.
3.6 I=q/t, U=A4/4
DNEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUIECKOE COMMPOTHBIICHUE:
3.7 R =pl/S
18 3akon Oma ai1s1 yyactka snektpuyeckoi nenu: [ = U/R
[TocnenoBarenbHOE COEAMHEHNUE POBOIHUKOB:
3.9 [TapannenpsHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;I=L+1;R=—.
i § F ! § o 2
CwMmeliaHHbIe COSTMHEHUS TIPOBOTHUKOB
3.10 PaGora u momtHOCTE AntekTpudeckoro Toka. A = Ult, P = Ul
3akoH J/[xxoyns — Jlenna:
7
112 OneiT Opcrena. MarHuTHoe MoJie IPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM
MAarHuTHON MHIYKIIUH
113 MarautHoe 1I0JI€ IIOCTOSHHOI'O MarHura. B3amMoIelCcTBUE HOCTOSHHBIX
MAarHuToB
3.14 JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM




3.15

OnsiTel @apanes. SBneHue 3neKTpoMarHuTHOM MHAyKuuu. [Ipasuno Jlenua

3.16

IIpakmuyeckue pabomul

W3mepenue 3IE€KTPUYECKOTO  CONPOTHBIICHUS  PE3UCTOpPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PaOOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, BO3HUKAIOIIETO B IPOBOJHHUKE
(pe3ucTopbl, JaMIIOYKa), OT HaOpsDKEHUST Ha KOHIAX IMPOBOJIHUKA;
3aBUCHUMOCTH COIPOTUBJICHHUS OT JJIUHBI MPOBOAHHKA, IUIOMAAN €ro
MONEPEYHOI0 CEYEHUS U yIETbHOTO CONPOTUBIICHHUS.

[IpoBepka  mpaBwia  Jig  3JIEKTPUYECKOTO HampsDKeHUs  TIpH
MOCJIEIOBATEIbHOM ~ COCJUHEHUU TPOBOAHUKOB; TMpaBWiIa i  CHIIbI
ANEKTPUYECKOTr0 TOKAa MpPU MapajljIeIbHOM COEIMHEHUH MPOBOJHUKOB

(pe3ucTophl v TaMIOYKa)

3.17

Qusuueckue A6NeHUs 6 npupode. SIEKTPUUYECKHE SBIEHHS B aTMocdepe,
ANEKTPUYECTBO JKHUBBIX OpPraHM3MOB, MarHUTHOE Tojie 3eMild, Jpeud

IMOJIFOCOB, POJIb MArHUTHOT'O IOJIA JIA )KU3HHU Ha 3eMJ'Ie, MOJIIPHOC CUAHUC

3.18

Texnuueckue ycmpoiicmea: 3IEKTPOCKON, aMIIEPMETP, BOJIBTMETpP, PEOCTAT,
CUETYMK DJIEKTPHUUECKOM HSHEPrHH, DIEKTPOOCBETHTEIbHBIE TMPHOOPHI,
HarpeBaTelIbHbIE ANEKTPOIPUOOPHI (mpumepsl), 3IEKTPUYECKUE
[IPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUIATENb IOCTOSHHOI'O TOKAa,

ICHEPATOP NOCTOAHHOI'O TOKA

3.19

BHGKTpOMal"HI/ITHBIe ponusbl. [IIkama QJICKTPOMAarduTHBLIX BOJIH

3.20

JlyueBas monenb cBeta. [IpsamonnHeiiHOe paclipoCTpaHEHHE CBETA

3.21

3akoH oTpaxkeHus cBera. [Lnockoe 3epkano

3.22

IIpenomnenue cBera. 3aKOH IPEJIOMIICHUS CBETA

3.23

Jucnepcus ceera

3.24

Jlunza. Xop nydeit B mua3e. @OKyCHOE paccTosiHUE JIMH3BL. ONTHYeCcKas Cuiia
nuH3el: D = 1/F

3.25

I'ma3 kak onTudeckas cuctema. OnTuyeckue HpI/I60pH

3.26

IIpakmuueckue pabomuwl
M3mepeHne ONTHYECKOH CHIIBI  coOuparomei JHH3bI;  (DOKYCHOTO
paccTOSTHUS COOMpArONIeH TMH3HI (110 CBOHCTBY paBEHCTBA Pa3MEPOB IPEAMETa U
n300pakeHust, KOrja MpeaMeT pPaclojoXeH B JBOMHOM (okyce), mokazaTemns
IPEJIOMIICHHUS CTEKIIa.

HccnenoBanne CBOMCTBAa U300paKeHHsI, TOIYYEHHOTO C TOMOIIBIO




coOuparomiel JUH3bI, H3MEHEHHsS (OKYCHOTO pPACCTOSHHS JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTU YIJIa MPEJIOMIICHHS CBETOBOTO Jiyya OT yrja MaJeHus Ha

TPAaHUIIE «BO3IYX — CTEKIIO»

Qusuueckue aenenus 6 npupoode: 3arMmeHus ConHua u JIyHsl, 1Bera Teu,

327 onTHYECKue sABIeHUA B aTMoc(hepe (1iBeT Heba, pedpakius, pamgyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (oToammapar, ONTHYECKHUE
' CBETOBOJIbI
4 KBAHTOBUBGIE SABJIEHUA
i1 PagnoaktuBHOCT. Alb(a-, Oera-, ramma-usinydeHus. Peakuuu anbda-u
' Oera-pacmana
42 Omnwitel Pesepdopma mo paccesuuto anbda-yactui. [lnanerapHas mojenb
' aToma
4.3 CocraB aTroMHOrO0 siapa. M30Tomnsl
4.4 [Tepuon monypacnaga aTOMHBIX sSIAEP
4.5 SAnepHble peakuu. 3aKOHBI COXPAHECHHUS 3aPSA0BOT0 U MAaCCOBOT'O YHCET
DQusuueckue s6NeHUA 6 Npupooe: E€CTECTBEHHBIH paJHOAKTHBHBIN (OH,
4.6 KOCMHYECKUE JIyYHd, PaJUOAKTUBHOC H3IYYCHHE NPUPOIHBIX MHHEPAJIOB,
NEHCTBUE PaJIMOAKTUBHBIX U3ITyUYECHUH HA OPraHU3M YeIIOBEKa
47 Texuuueckue ycmpoticmea: CUEKTPOCKON, WHINBUAYATbHBIA TO3UMETP,

KaMepa BI/IHBCOHa, AACpHAasA OHCPICTHKA




