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MOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJicHa Ha OCHOBE TOJIO)KEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
Konnenuuu npenopaBanust yue6Horo npeamera «Ousnkay.

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

ConepxaHue mporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOUW TPAMOTHOCTH OOYYAIOIIMXCS W OPraHM3aINi0 H3y4YeHUS
¢u3MKK Ha NEATEIBLHOCTHOM OcHOBEe. B mporpamme mo (usmnke y4uTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHusl.

[Iporpamma no ¢usmke ycTaHaBIMBaeT pacrnpesesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (M0 Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE PAa3BUTHUS MPEIMETHOTO COJCPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
MOMOIIIM YUYUTENIO B CO3/IaHUU pabouell mporpaMMBl 110 y4eOHOMY MPEIMETY.

®duszurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, IIOCKOJIBKY (PU3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOruel, acTpPOHOMHEN U pu3nUecKoi reorpadueil, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYYHYIO0 KapTUHY MHpa, MPEIOCTaBIIsAeT HauOojee SICHbIC
oOpa3ipl MPUMEHEHUSI HAyYHOTr0 METOJa MO3HAHUs, TO €CTh crocoda MOJydYeHus
JIOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHUsA B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEANOJaraer OBJIAJICHUE
CIICIYIOIIUMHA KOMIIETCHTHOCTSMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBICHUA,

e OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;



HHTCPIIPCTUPOBATDH JAaHHBIC M MUCIIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA IJIA
IMOJIYYCHUS BBIBOJOB).

[lenn wusyueHuss (PuU3MKK HA YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
ONpe/eliecHbl B KOHIEMIMHM MpernojiaBaHus y4deOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHusanusx Poccuiickoit ®Deaepanuu, peau3yrOIIHX
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOTrPAMMBI.

Henu nzydenus: GuU3uku:

npuoOpeTeHrne HHTEepeca M CTpPeMIIeHHs OOydYalomuXcsl K HayYHOMY
U3YYCHUIO TPUPOABI, Pa3BUTHE WX HHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS ¥ ()OPMUPOBAHUE
HCCIIEJIOBATENTLCKOTO OTHOIIIEHHUS K OKPYKAIOIINM SIBIICHUSM;
dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3y4YeHUS
OCHOB CTPOEHHS MaTepuu U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;
¢opMHpoBaHUE TPEACTaBICHUN O POiM (UBHMKH AT Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  TpPEACTaBIEHU O  BO3MOXHBIX  cepax  Oyayuiei
npoecCHOHaNBHOM NESITEIbHOCTH, CBI3aHHOW ¢ (PM3UKOM, TTOATOTOBKA K
JalbHelIeMy oOy4eHHUI0 B 3TOM HaIlPaBIICHUU.

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

NpUOOpETeHNEe 3HAHWMA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

npuoOpEeTEHNE YMEHHI ONMMCHIBATh U OOBSCHATH (PU3NUCCKUE SBICHUS C
WCITIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHIA;

OCBOCHHE METOJIOB pCIICHUS MPOCTEHIMX pacyeTHBIX 3adad ¢
UCIIOJIb30BAaHUEM bu3ngecKux MOJIETIeH, TBOPYECKHUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BHUTHE YMEHUI HAOJIOIaTh MPUPOIHBIC SIBJICHUS M BBITIOTHATH OTBITHI,
JabopaTopHble pabOTBI W AKCHEPUMEHTANbHBIC HCCIEIOBAHUS  C
WCIIOJIb30BAaHUEM U3MEPUTEIHLHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPoOpMaluend (HU3NIECKOTO COACpKaAHUS,
BKJTFOUasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHIKCHHSIX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OLICHUBaHUE MH(POPMAIIVIH;

3HAKOMCTBO €O c(hepamu npodhecCHOHATBHOM AESTEILHOCTH, CBA3aHHBIMU
¢ GuU3NKON, W COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (HPU3UYECKON HAYKH.



OO61ee YrcI0 YacoB, PEKOMEHIOBAHHBIX JIJISl U3yueHus GU3NKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 "acoB (2 yaca B Hejen0), B 8 kinacce — 68
yacoB (2 uvaca B Hememo), B 9 kimacce — 102 yaca (3 yaca B HEHIEI).

[Ipennaraemelii B mporpamMme o (u3MKe MepeyeHb J1adopaTOpHBIX paboT U
OTBITOB SIBJISIETCS PEKOMEHAATENbHBIM, YUUTENb JEIaeT BbIOOP MpU MPOBEICHUU
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOEHHOCTEN
o0y4Jaronmxcsi, CMCcKa SKCIEPUMEHTAIBHBIX 33JaHMil, MpeiaraéMblx B pamMKax
OCHOBHOT'0 rOCYJJapCTBEHHOT'0 3K3aMeHa 1o (U3HKe.



COJEPXAHUE OBYUYEHUA

7 KIIACC
Du3uKa 1 €€ poJib B IO3HAHUM OKPYKAKOUIEr0 MUPA.

dusnka — Hayka o mnpupone. fABneHuss npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUUYECKHUe, TEIJIOBbIE, DJIEKTPUYECKHUE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®duznyeckue BenuuuHbL. M3MmepeHue Quanyueckux BelIUYUMH. DU3HUECKHUE
npubopsl. [Torpemnocts n3mepennit MexxayHapoiHas CuCTeMa €IUHHII.

Kak ¢usuka wu Jpyrue ecTECTBEHHbIE HAyKd H3y4alOT MTPHUPOLY.
EcTecTBeHHOHAYUYHBIII METOJl TMO3HAHHWA: HAOJIOJEHUE, TIOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0OBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3nUecKuX SABJICHHUH C TOMOILBIO MOJIETEH

Hemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJEKTPUUYECKHUE, MArHUTHBIE, CBETOBbIC
SIBIICHUSL.

2. @uznueckue NpuOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
11 (POBBIM IPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmnpeneneHue EHBI IEJIECHUS MIKAIbl U3MEPUTEIHLHOTO TpUbdOopa.

N3mepenue paccTossHUM.

N3mepenne o0bEMa )KUJIKOCTU U TBEPAOTO TENA.

Onpenenenre pa3MepoB MajbIX TE.

N3Mmepenue TtemmepaTypbl MpU MOMOIIM KUJKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPaTypBbl.

6. lIpoBenenue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAIBHOCTH IOJIETA
[IapyKa, MyIIEHHOIO0 TOPU30HTAIBHO, TeM OO0JbIlIe, 4eM OOJbIlIe BHICOTA
mycKa.

IlepBoHaYaIbLHBIE CBEJACHNUS O CTPOCHNH BelllecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJB, HMX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBikeHnne dacTtul BemlecTBa. CBsi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMreparypoii. bpoyHoBckoe nBmkeHue, auddys3us. BzammoneicTBrHe yacTHIl
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIABIX
(kpucTamin4eckux) Teil. B3auMocBsi3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JHemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUS.

2. HabGmonenue nuddysuu.

2
3.
4.
5



3. HaGmionenue ~ siBneHui,  OOBSACHAIOIMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKMBAHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. Ouenka pauameTrpa aroMa METOAOM DPsIOB  (C  HCIOJIB30BAaHUEM

dboTorpaduii).

2. OmnbITHI O HAOMIOACHUIO TEMJIOBOTO PACITUPEHHUS Ta30B.

3. OnbITHI 110 OOHAPYIKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.

JIBu2keHMe U B3anMoieiicTBHE TeJl.
Mexannueckoe JBH)KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpellHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHHH. Pacuer myTu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepnuu. 3aKOH WHEpUMHM. B3anmoneicTBue Ten Kak NpUYMHA
U3MEHEHHsI CKOPOCTH JBWXEHUsA Tel. 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
['yka. I3mMepenne cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIICHUE TITOTCHHUS U CHUJIa
TskecTH. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAPABJIEHHBIX MO OJHOW HpsiMoi. PaBHoneiicTBytomas cuil. Cuila TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE MOKoA. TpeHre B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HabGmroneHne MeXaHMYeCKOro IBUKEHHUS TeJa.
2. M3MepeHue CKOpOCTH MPSMOJIIMHEWNHOTO JBHKEHUS.
3. HaOmtonenue siBneHus WHEPIUU.
4. HaOmroneHue u3MEHEHUs1 CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHME Macc M0 B3aUMOJIEHCTBUIO TEIL.
6. CnokeHue ChJl, HaIIPaBJICHHBIX 11O OJTHOM ITPSMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PAaBHOMEPHOTO JBIKEHUS (IIapuKa B YKHIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

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

4. OmBITHI, JAEMOHCTPUPYIOIIHUE 3aBUCHMOCTH pacTshKeHHs (aedopmanun)
NPY>KUHBI OT MIPUIIOKEHHOM CHIIBI.

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

JaBieHue TBEPABIX TeJI, KUIKOCTEH U ra3oB.



JHaBnenue. CriocoObl yMEHBIIICHUSI ¥ YBETUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT oObema, TemrepaTypsl. llepemaua naBineHus
TBEPABIMU TEJIaMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmaruueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiayOuHbl. ['mapocratnueckuit
napajokc. Coobuaromuecst cocyibl. ['uapaBnnueckue MEXaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3yIIHOM 00osioukn 3emiu. OmnbiT Toppuuennu. M3mepenue armochepHOro
JaBJjaeHusl. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

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

Jemoncmpayuu.
3aBHCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[Iepenaua naBiieHUs )KUAKOCTBIO U Ta30M.
Coobmaromuecst Cocyabl.
['mppasnuueckui npecc.
[IposiBneHue necTBUsS aTMOCHEPHOTO JaBICHUS.
3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOrPYyKEHHOM YacTu Tena
Y TTIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKUBAOUIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.
VYcnoBue naBaHus TEN: IUIABAaHUE WM MIOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOILIECHHUS TUIOTHOCTEN TEJIA U KUJKOCTH.
Jlabopamopnuie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTHU Beca Telia B BOJIE OT 00bEMa OTPpYyKEHHOH B
KUJKOCTh YaCTH TEJA.
2. OmpeneneHue  BBITAJKUBAIOIIECW  CHUJIbI, JEWUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B JKUAKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAIOUIEN CHIIBL, JEUCTBYIOILIEN HA TEJIO
B JKMJIKOCTH, OT MaccChl TeJa.
4. OnpITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIOIIEH  CHIIBI,
JEHCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA NOTPYKEHHOM B )KUJIKOCTh
YaCTHU T€JA ¥ OT IUNIOTHOCTHU KUJIKOCTH.
5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U
ompeesIeHHe €€ rpy30M0AbEMHOCTH.
PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IIOCKOCTh. IIpaBmiio
paBHOBecus pbiuara. [[pumeHenue npaBuiia paBHOBECHS phiuara K 0J10Ky. «30J10Toe
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npaBuio» Mmexanuku. Koadduiment nonesnoro aeiicteus (aanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W NOTEHUHAIbHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAa MEXaHUYECKOM YHEPTUH B APYrOi. 3aKOH COXPaHEHUs
DHEPrUU B MEXAaHUKE.

Jemoncmpayuu.

1. IIpumMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie padbomul u onvimol.

1. Onpenenenue paOOThI CUIIbI TPEHUS P PABHOMEPHOM JBUKEHUH TEJIA 10

TOPU30HTAIBHON IMOBEPXHOCTH.
2. HccnenoBaHue yciaoBUM PaBHOBECHS phlUara.
3. UWsmepenue KII/] HaKTOHHOM TJTIOCKOCTH.

4. M3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUHU.
8 KIIACC

TemioBblie ABJICHUSA.

OCHOBHBIC TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJd. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEI HAa OCHOBE MOJIOKEHUHM MOJEKYJIAPHO-KHHETUYECKON TEOPHH.
CmaumnBaHKe U KallWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHnue U CKaTHeE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW SHEPIruu:
TeIIonepeaaya u CopepiieHue padotsl. Buabl Temnonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIHUS, U3JIyYCHHE.

KonuyectBo TemnoTel. YenabHas TEMJIOEMKOCTh BEIIECTBA. TeMIo00MEeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAas TEIUIOTA IUIABJICHUS.
[TapooGpa3oBanue u kouaeHcarus. Mcnapenwe. Kunenume. YnpenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMochepHOTo
JABJICHMUSL.

Brnaxnocts BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Mpuntuner pabotel TemmoBeix aurareneid KIIJ[ TemoBoro aBurarerns.
TerutoBble IBUTaTENIN U 3alIUTa OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JIBHIKEHHS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBieHni cMauyuBaHUs U KAaUJUISIPHBIX SIBIICHU.
Habnronenue TeniaioBoro paciumpeHus Ted.

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

[IpaBuna uaMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxutaxkaeHue npyu COBEpUIEHUU paOOTHI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CUJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmoneHnne kurenus.

Habnronenue nocTostHCTBa TeMIepaTyphl MIPH TIJIaBJICHUH.
Moienu TeII0BBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAVIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl MO0 HAONIOJAEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OrnpeneneHue qaBICHHUS BO3IyXa B Oa/IOHE MITIPHUIIA.

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

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

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

HccnenoBanue sIBIEHUS TEIIOOOMEHA IMPU CMEIIUBAHUU XOJIOJHOW U
ropsiueu BOJBI.

Onpenenenve  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IIpHU
TEIJI000MEHE C HAarPEeThIM METAUNIMYECKUM IIHJIUHIPOM.

Onpenenenue yaeabHON TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBRHON BIAXKHOCTH BO3/1yXa.

Onpenenenue yJaeabHOW TEIIOTHI TIaBICHUS JbIA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tel. J[Ba poaa dIEKTpUUYECKUX 3apsioB. BzaummopeicTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETMYUHBI 3aPSAJIOB U PACCTOSIHUS MEXY TEJIaMM).

Onektpuueckoe mnoje. Hanpsk€HHOCTh 3iekTpudeckoro mnoiist. IlpuHuum
CYNEPIIO3UIINH PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUYECKUNA 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
HMcTOYHUKM TMOCTOSHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  Toka.  DJEKTPUYECKOE  HAMNPSIKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
115 ydactka nend. [locnenoBarensHoe u napaaieabHOe COEAUMHEHUE POBOIHUKOB.

PaGota u MomHOCT, 3yekTpuueckoro Toka. 3akoH J[xoymns—JleHna.
DNEeKTpUYECKUe 1ENu U MOTpeOUTenu 3eKTpuIecKkor sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUE.

[ToctostnabIe MaruuThl. B3anmoaencTBre MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. MaruutHoe mosie 3eMJIM UM €ro 3HauYeHWe Uil Ku3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE 1MoJie ANEKTPUYECKOro Toka. [IpuMeHenne 31eKTpoMarHuToB
B TEXHUKE. J[€IICTBHE MAarHUTHOIO TOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOBUTaTEIb
MOCTOSAHHOTO TOKa. Mcrnonb30BaHWE JJEKTPOJBUTaTENCd B  TEXHHUYECKHUX
YCTPOMCTBAx M HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHne 3neKTpoMarHuTHOW UHAYKIuU. [TpaBuno Jlenna.
DIIEKTPOTreHepaTop. Crnioco0b1 MOJTyYEHHUS ANEKTPUYECKOM SHEPIUHu.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DIEeKTpU3aLus Tel.
JIBa poJia 3JIEKTpUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOTIA.
DIIEKTPOCTATUYECKAsT UHAYKIIHS.
3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPSJIOB.
[IpOBOIHUKY M JUBIEKTPUKH.
MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.
M cTOYHMKY TOCTOSTHHOTO TOKA.
JIeHCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. 'a30BbIl pazps.
. I3MepeHune cuiibl TOKa aMIepMETPOM.
. I3MepeHue 3JIeKTpUUEeCKOro HaAPSKEHUsI BOJIBTMETPOM.
. Peocrar u marazuH cONpOTUBIICHUN.
. Bzaumo1ericTBHE TOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS IIOJFOCOB MAarHUTa.
. MoaenupoBaHrie MAarHUTHBIX IOJIEN TOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Dpcrena.

MarauTHoe noJjie ToKa. DJICKTPOMArHuT.

JlencTBME MarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.

DIJIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMArHUTHOW WHIYKIIUH.

Omnbitel Dapanes.

3aBUCUMOCTh HAIpPaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DIIeKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

o U AW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOMIOJNCHHWIO DJICKTPU3AIMK  Tel WHAYKIMEeH W TpH
CONIPUKOCHOBEHUH.

HUccnegoBanne neMCTBUS DIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
JTADJICKTPUKH.

Co6opka u mpoBepka pabOThI AIEKTPUISCKON 1IN TTOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenue u peryaupoBaHue HAMPsHKEHUSI.

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

OnBITHI, JEMOHCTPUPYIOIINE 3aBHUCHUMOCThH 3JIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOLIAAX IONEPEYHOTO
CEUYEeHUs U MaTepHaa.

[IpoBepka mpaBuia CHOXKEHUS HANPSXKEHUN MOpHU MOCIEAOBATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia [Jid CUJbI TOKa MPU MAPAIUICIBHOM COECIMHEHUH
PE3UCTOPOB.

Onpenenenue padOThI AJIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIMHOCTHA  3JEKTPUYECKOTO TOKa, BBIJICISIEMONM Ha
pe3ucTope.

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

Onpenenenne KII/] narpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOICHCTBHS IOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO IO TOCTOSIHHBIX MArHUTOB MPH UX 00bETMHECHUN
U pa3JieJICHUH.

Uccnenosanue aeicTBUs 3JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPETIKY.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHIIBI  B3aUMOJCHCTBHUS
KaTyIIKA C TOKOM U MarHuTa OT CUJIbl TOKA U HaIlpaBJICHUS TOKA B KaTYIIIKE.
N3yyeHue neiicTBUs MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.



19. KoncTpyupoBanue u u3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KII/ anekTpoaBUTraTeiIbHON YCTAaHOBKH.

21. OnbITBl TIO  HUCCJIEIOBAHUIO SIBJICHHS DJICKTPOMATHUTHOW WHIYKIMU:
VCCIICIOBAHUE W3MCHEHUWM 3HAYEHHS W HAMNPABICHUS HWHIYKIIMOHHOIO

TOKaA.
9 KUIIACC

Mexann4yeckue siBJCHUSA.

Mexanuueckoe JBWXKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBUKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHOMeEpHOE NpsiMONMHENHOE JIBHKeHUE. CpelHsIsi 1 MITHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHelHOe aBikeHue. CBoOonHOe
nageHue. OnbiTel ["anumnes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTU. Ilepmon u vactora oOpaieHus.
JIuHeitHas u yrioBast CKOpocTH. L[eHTpocTpeMUTENbHOE YCKOPEHHUE.

[Iepssii 3ax0H Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HproToHa.
[IpuHUKND Cynepno3uuuu CUil.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOPEHHE CBOOOIHOIrO
najenus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuueckasi CKOpPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue martepuanbHON TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TEJIA C 3aKPETUIEHHON OChIO BpallleHusl. MoMeHT cuibl. LIeHTp TsxecTu.

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

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWil TSKECTH, YNPYTrOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHInanbHas SHEPrus Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTrus CxKaToM NpykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JABUKEHUS TEla OTHOCUTENIBbHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHuE NyTel W TPAEKTOPUU ABMIKEHHSI OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3MepeHne ckopoCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBHXKECHUSI.
4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOIO IBUXKEHUSI.
HaGnronenue nBM>KeHUS Tella 10 OKPYKHOCTH.



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

Habntoienne MmexaHn4eckux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBHYKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS Tela OT MACChl TE€JIa U ACUCTBYIOIICH HAa HEro
CHJIBI.

HaGutoieHue paBeHcTBa CUIT IPU B3aUMOJIEHCTBUU TEJI.

N3MeHeHue Beca Temna Mpu yCKOPEHHOM JBUKEHUH.

IIepenaya uMmyJsibca Ipy B3aUMOJEHUCTBUHU TEIL.

[IpeoOpazoBaHus SHEPTUH NPU B3aUMOIECHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
HaGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU CBOOOTHOM Ia/IEHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IIPY’KHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHue Tpakra Il pa3roHa W JaJbHEWIIET0 pPaBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEIICKKHU.

OnpenencHue cpeaHel CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
IapyKa 1o HaKJIOHHOW IUIOCKOCTH.

Onpenenenne yCKOpPEHHsSI Tejla TMPU PABHOYCKOPEHHOM JBWXKEHUU TIO
HaKJIOHHOM IJIOCKOCTH.

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

[IpoBepka TrHUIIOTE3bI: €CIM TPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
Ha4YaJdbHOW CKOPOCTH IYyTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kKo3hPUIMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenue pabOThI CUIIbI TPEHUS PYU PABHOMEPHOM JIBUKEHUU TeEJIa MO
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenve paboOTHl CUJIBI  YNIPYTOCTH TMpPU  MOABEME Tpy3a C
WCII0JIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKoHa COXpaHEHUS SHEPTHUH.

MexaHuuyeckue Koj1e0aHus ¥ BOJIHDI.



Konebarenbnoe neukenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/I,
4acToTa, aMIUIUTyAa. MaTeMaTu4ecKuil U NpyKUHHBINA MasTHUKU. [IpeBpanieHue
SHEPruu MpH KOJaeOaTeIbHOM JABUKECHUH.

3aryxawonme  kKojeOaHus.  BblHyxk7aeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckue BoiHBIL. CBolicTBa MeXaHWYECKHWX BOJH. [IpomonbHble U
MONEepeYHble  BOJHBIL. J[TMHA BOJHBI H CKOPOCTb €€ pacnpoCTpaHEHHUs.
MexaHn4yecKkre BOJIHbI B TBEPAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHa. OTpakeHue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue kosieOaHMWil TeNn MOJ JEHUCTBUEM CHUJIbI TSHKECTH W CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
Pacnpoctpanenne npo101bHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).
Habmronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT 4acCTOTHI.
AKYCTUYECKHI PE30OHAHC.

Jlabopamopnuie pabomuol u onvimol.

1. OmpeneneHue 4dYacTOThl U TEpHoJa KoieOaHWd MaTeMaTU4eCKOro
MasITHUKA.

2. OnpezeneHue 4aCTOThI U MEPUOJIA KOJICOAHUN MPYKUHHOTO MasTHUKA.
UccnenoBanune 3aBUCUMOCTHU Teproja KojaeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHnue 3aBUCUMOCTH TEeproIa KOIeOaHU MPYKUHHOTO MasSTHUKA
OT Macchl rpysa.

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

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

7. W3MmepeHue yckopeHus CBOOOHOTO TaIeHUS.

JJIEeKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

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

DJIeKTpOMarHuTHas npupoja ceera. CkopocTh cBeTa. BoigHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamopnuie pabomuel u onvimol.
1. W3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOTO
TenedoHa.
CaeToBbI€ SIBJICHHS.

JlyueBas MOJEJb CBeETa. Uctounnkn CBeTa. [IpssmonnHeHoe
pacnpoctpaneHue ceera. 3atMenuss Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEe
OTpakeHHE cBeTa. lchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

JIunza. Xop myuent B tuH3e. OnTudeckas cucrema goToarnapaTa, MUKpOCKOIa
u Tesneckorna. a3 kak ontuyeckas cucrema. bin3opyKocTh U 1adbHO30PKOCTD.

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

Hemoncmpayuu.

[IpsAmMomnrHEeHOE pacpOCTpaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tonydenune n3o0pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cpera.

Onruyueckuii CBETOBOI.

Xox ydeil B coOuparonieit JinHs3e.

XoJ 1y4yel B pacCenBaIOIIEH JINH3E.

[Tonyuyenue n300pakeHN ¢ TOMOILBIO JINH3.

[Tpuntun aeiicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTA.

10. Monens riasa.

11. Paznoxxenue 6eoro cBera B CeKTp.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnuie pabomul u onvimol.

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

2. W3yueHue xapakTepUCTUK U300paKeHUS TIPEAMETA B IJIOCKOM 3epKalie.
UccnenoBanne 3aBUCUMOCTH yTiia IPEJIOMIICHHSI CBETOBOIO Jyda OT yria
NaJICHUS Ha TPAHUIIE «BO3IyX—CTEKIIO».

4. Tlomydenue nu3o0paxeHUI ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Ornpenenenre POKyCHOTO PacCTOSHUSI M ONITHYECKON CUJIbI COOUparoIieit
JIUH3BI.

W N ok~

6. OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.
7. OnbITBI O BOCTPUSITHIO LIBETA NMPEAMETOB MPHU UX HAOIIOACHUM 4Yepe3
[[BETOBbIC (DUIIBTPHI.



KBanToBbIe siBJIeHHS.

Omnwitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u noraounieHue cBera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO
saapa. Hyknonnas wMogmens aromHoro sngpa. HM3zoromsl.  PagnoakTuBHBIE
npeBpauieHus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsiJOBOIO M MAacCOBOTO YHUCEI.
DOHeprusi CBsI3M aTOMHBIX saep. CBsi3b Macchl W SHEpruu. Peakuum cuHTE3a U
nenenus saaep. Ucrounuku 3neprun CostHIla U 3BE3I.

SnepHas sHepretuka. JleMCTBUS pPaaMOAKTUBHBIX W3JIYYEHUW HA JKUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHoekTpbl U3JIy4EHUs U MOTJIONICHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoaoOpoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Peructpanus u3nydeHus: IPUPOTHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGmroneHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

2. HccrnenoBaHune TPEKOB: M3MEPEHUE SHEPTHM YACTHUIBI 110 TOPMO3HOMY

nyTH (1o gpotorpadusam).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIBLHO-00001IAOIN A MOTYJIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOTYJIb MPEAHA3HAYEH U1 CUCTeMaTH3allun
1 0000IIIEHUS TPEIMETHOTO COJIEPKAHUS U OTBITA JIESITEIILHOCTH, MPUOOPETEHHOTO
IpU KM3YYEHUH BCETO Kypca (DU3UKH, a TaKXKe JJIsl MOJATOTOBKA K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHY MO (U3HKEe JJisi O00ydJarolmMXcs, BRIOPABIIUX ATOT
y4eOHBII mpeaMerT.

[Ipy n3ydyeHUM JAHHOTO MOAYJSL PEaJU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
NEATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pE3yJdbTaTOB  OoOydeHus, (GopMupyercs
€CTECTBEHHOHAY4YHasi TPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SIBIICHUA TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUAMH OOBACHSITH (hu3myeckue
SBJICHUSI, TPUMEHSsS] TMOJy4YeHHBbIC 3HAHMs, penaTh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHUMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jesa peain3yercs
32 Cc4y€T TOro, 4YTo OOy4YaroIIMecs BBIMOIHSIIOT 3aJlaHusd, B KOTOPHIX UM
npeaiaraeTcs:



HA OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaTb W HAYYHO OOBACHSITH
dbu3ryuecKue SBICHUS B OKPY’KAIOIIEH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3UUECKUX SBICHUN, B TOM
Yyucye AJsl IPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAYYHBIE OCHOBBI HanOOJIee BaXKHBIX JIOCTHKCHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAPUMEDP, IPAKTUYECKOTO UCHOJIb30BAHUS PA3IUYHBIX UCTOYHHKOB
SHEPruu Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPruu.

Kaxnas w3 Tem JaHHOTO MOAYJS BKIIOYAET HSKCIEPUMEHTATBHOE
uccienoBanne 0000mIaroero xapakrepa. Moayib 3aBepliacTcsi MPOBEICHUEM
JMAarHOCTUYECKON U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIIEro 00pa3oBaHMsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKu HA YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yiabTaTOB.

B pesynbTare uzydyeHus Gpu3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOyyarorerocss OyayT copMUPOBaHBI CICIYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B

YacTu:

1) MaTpmoOTHYECKOr0 BOCIIUTAHUSA:

e - [IPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYECKOI HayKH;

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

e 2) rpaKIaHCKOI0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUYECKUX MPHUHIIMIIOB B JIESITEIbHOCTH
YUYEHOTO;

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

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

* 4) IEHHOCTH HAYYHOTO NMO3HAHUA:

e - OCO3HAHHME IEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HHCTPyMEHTa
[I03HAHWUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BAXKHEUILEH COCTaBIIAIOLICH
KYJbTYPBL;

e - pa3BUTHE HAy4YHOU JOOO3HATEILHOCTH, MHTEpPEca K HCCIIEN0BATEIbCKON
JeSITENIbHOCTH;

e 5) (¢opmMupoBaHusi  KYJbTYpPbl 3A0pPOBbSI M  3MOLHMOHAJBLHOIO
0J1aromnoJry4ms:

e - OCO3HaHUE LIEHHOCTH Oe30macHOro ooOpas3a JKW3HU B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BAXKHOCTU TpaBUi 0O€30IaCHOrO TIOBEJEHUS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHUEM B
JIOMAIIIHUX yCIIOBHUSIX;

e - c(popMUPOBAHHOCTH HaBbIKa peieKkcun, MPU3HAHUE CBOETO MpaBa Ha OIINOKY
Y TaKOTI'O € MpaBa y APyroro 4eJoBeKa;

e 6) TPYA0OBOr0 BOCIIUTAHUSA:

e - aKTMBHOE Yy4yacTHM€ B pEHICHUH NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTUYECKOW U
COLIMAJIbHOM HAIIPaBJIEHHOCTH, TPEOYIOIINX B TOM YHCIIE U PU3NYECKUX 3HAHUM;



e - HHTEPEC K MPaKTUYECKOMY M3YyUECHHIO TTpodeccHil, CBsI3aHHbBIX ¢ (PU3UKON;

e 7) 3K0JOTHYeCKOr0 BOCIIUTAHUS:

e - OpUCHTAIUSl HAa NMPUMEHEHUE (PU3MUECKUX 3HAHUU IS PEIICHUs 3aJa4d B
00JaCTH OKPY’XKAIONIEH Cpenbl, IUIAHUPOBAHMS TIOCTYIIKOB W OIEHKH WX
BO3MOYKHBIX ITOCJIEICTBUU JIJI1 OKPYKAIOLIEN CPEBI;

e - OCO3HaHHUE TJI00aJBLHOTO XapaKTepa JKOJOTMYECKHX MpoOieM U MyTel ux

peleHus;

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

e - MOTPeOHOCTh BO B3aWMOJACWCTBUM MPHU BBIOJHEHUU HCCIECIOBAaHUN U
IPOEKTOB (HU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSAM
ApYTHuX,

* - TIOBBIICHWE YPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IMPAKTUYECKYIO
NEeATEIIbHOCTD;

e - MOTPEOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YuCie (HOPMYITUPOBATH
UJIeH, IOHATHUS, TUTIOTE3bI O (PU3UUYECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHW B 00JIaCTH
bu3uKy;

e - [UIAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUI;

e - CTpEMJICHUE aHAJM3UPOBATH U BBISIBJIATH B3aUMOCBSI3H MIPUPOJIBI, 00IIECTBA U
HKOHOMMKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUMH;

e - OLEHKAa CBOMX JEHCTBUM C YYETOM BIIMSHUSA Ha OKPYKAIOUIYH Cpeny,
BO3MOJKHBIX TJI00ATBHBIX MOCIEICTBUN.

METANPEJMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHMS IpOrpaMMBbI TI0 PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyuarmierocs OyayT cpopMHUpOBaHbI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJSATUBHbBIC
yHUBEpCaAIbHbIC YUeOHbIE TCUCTBUSI.

ITo3naBaTe/bHBIE YHuUBEpPCAJIbHBLIC y‘leﬁﬂble HeﬁCTBHH

Ba3oBble Jijornyeckue AeicTBUA:
e BBIABIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BEHUN);
e yCTaHaBJIMBATh CYIICCTBCHHBIM MPU3HAK KIaCCU(DHUKAIIMKM, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,



BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOIOJCHUSX, OTHOCSIINXCS K (PU3MUYECKUM SBIICHUSIM;
BBISIBJISITH  TIPUYMHHO-CJICICTBEHHBIE CBSI3M TPU HM3YyYEeHUU (PU3UIECKUX
SBJICHUW M MPOIIECCOB, J€TaTh BHIBOABI C UCIOIB30BAHUEM JIEAYKTHBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bl O B3aUMOCBS3SIX
(U3NIECKUX BETUYNH;

CaMOCTOSITENILHO BEIOMPATH CIIOCO0 pelIeHns yueOHON PU3NIeCcKoii 3a1a9n
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pelleHus, BbIOOp Haubosee
MOJIXOJISIIIETO C yUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarTeLCKHe 1eHCTBUA:

UCIOJI30BATh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;
IIPOBOJUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OTIBIT, HECIOKHBIN
(U3HYECKUI SKCIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHUE (PU3UYECKOTrO
SIBJICHUS,

OLICHMBAaTh HA NPUMEHHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI M0 pe3ysibTaTaM
IPOBENEHHOIO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEATION0KEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHSTh Pa3TUIHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPH TIOUCKE U
orObope WHGOPMAIMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMH
busnyeckoii 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAIHIO
pa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CaMOCTOSITENIbHO  BBIOMpATh ONTHUMANbHYIO (opMy MpeACTaBICHUS
uHQOpMaAIIMM W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoN U MX KOMOMHAIIUSIMH.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIe 1elCTBHSA:

B X0Je OOCYXICHHsS y4eOHOrOo MaTepuana, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKAA€MOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha pEIICHUE 3a/Jaud W MOJAJepKaHUE
OJ1arokenaTeNbHOCTU OOIIEHNUS;

COMOCTAaBIIATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YYaCTHHUKOB
uanora, OOHapy»KMBaTh Pa3IMnYUe U CXOACTBO MMO3HIIMIA;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABISATh PE3yIbTAaThl BHIIOIHEHHOIO (PU3NUYECKOTO OIbITA
(9KCIIEepUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW U MHAUBUIAY AJIbHON
paboTHI IPU PEIIEHNH KOHKPETHON (PU3NIECKON MPOOTEMBI;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BBIBATh JIE€UCTBUS
no €€ J[OCTHXEHHUIO: paclpeAessiTh poiH, OOCYXIaThb IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOIBKUX JIFOACH;
BBINIOJIHATH CBOIO YacTh pabOThI, AOCTUrasl KAYECTBEHHOI'O PE3yJbTara Mo
CBOEMY HAIPABIICHUIO U KOOPJIMHUPYS CBOU JEHCTBUA C APYTHUMH YI€HAMU
KOMaH/Ibl;

OLICHMBATh KAa4ye€CTBO CBOErO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA

CaMOOPI‘aHI/ISaHI/Iﬂi

BBISIBJISITH IIPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CUTYyalMsIX, TPEOYIOLINX
JUIs pelieHus (U3NYeCKUX 3HaHU;

OpUEHTHUPOBAThCA B  PAa3IUYHBIX MOJAXOJAX MPUHATHUS  pelIeHUHN
(MHIMBUAYaJIbHOE, NMPHUHATHE pEUIEHUS B TpPYyIIE, NPUHATHE PEIICHHM
rpyMnmnoun);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pellieHus (pU3nuecKkoi 3a1auu win
IUTaHa MCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUH;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpOJIL, AMOIHUOHAJIbHBbIN HHTEJLJIEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYAllMU U IIpeJIaraTh IUIaH €€ U3MECHEHUS;
OOBACHATb NPUYMUHBI  JOCTHDKEHHS]  (HEAOCTHMIXKEHHUs)  pe3yJIbTaToB
NEeSATENbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JAESITEIBHOCTH (B TOM YHCII€ B XOJ BBIIOJIHEHUS
¢u3nyecKkoro MCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIIUXCA CUTYyallMil, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YbTaTa LEIU U YCIOBUAM,;

CTaBUTH ce0s1 HA MECTO JPYroro 4eJ0BeKa B XO/I€ CIIOpa WU IUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY IPYyroro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY IpHU pelIeHNN (PU3NUECKUX 3a/1a4 WIN
B YTBEPXKIACHUIX HA HAYYHbBIE TEMBI U TAKOE K€ IIPABO IPYroro.

IMPEAMETHBIE PE3YJIbTATBI



K xonmy oOydenus B 7 Kkjiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

UCTIOJb30BaTh  MOHATHS:  (uU3MUecKMe UM XUMHUYECKHE  SIBJICHMS,
HAOJIIOICHUE, DKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOe JABWKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaEeKTOpHUs, pPaBHOACHCTBYIOIIAS
cuna, nedopmanus (ympyras, IJIacTUYECKas), HEBECOMOCTb,
COOOMIAIOITUECS COCY/IBI;

paznuuath sBieHus (audQy3us, TEMIOBOE JABHMKEHHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JBW)XEHHE, HEPAaBHOMEPHOE JBW)XXEHHE, HWHEpLus,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHON OCBIO
BpalllEHUs, NIepelaya AaBJIeHUs TBEPABIMU TE€IAMHU, KUJIKOCTSIMU U ra3aMu,
aTMOc(pepHOE JaBlieHUE, IUIaBaHHE TeJ, MPEBPALICHUS MEXaHUYECKOU
SHEPruM) MO ONUCAHMUIO UX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrmo3HaBaThb NPOSBICHHE HW3YYEHHBIX (PU3MUYECKUX SIBICHUNA B
OKpY’KalollleM MHpe, B TOM 4Hcle (U3ndYecKue SBICHUS B MPUPOJE:
IPUMEPHI JBMKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B JKMBOM U HEXUBOU
OpUpoOAe, ACUCTBUE CHIIBI TPEHUS B MPUPOJAE W TEXHUKE, BIHSHHUE
aTMoc(epHOro JaBJeHHs Ha >KUBOM OpraHH3M, IUIaBaHUE PBIO, pblYard B
TeJe YeJIOBEeKa, IPU 3TOM NEPEBOIUTH MPAKTUUECKYIO 3aJauy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GU3HUUECKUX SBICHHM;
OMUCHIBATh U3YUYCHHbIE CBOMCTBA T€N U (U3UUECKHUE SBJICHUS, UCIIONb3YS
(u3nuecKue BeIMUrHbI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMS, Ty Th,
CKOPOCTb, CPEIHS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSAKECTH, BEC Tea,
CuJl1a TpEHUs, AaBiieHue (TBEPIOTO Tea, )KUAKOCTH, ra3a), BRITAJIKUBAIOIAs
cujia, MexaHudeckass paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIMEHT TOJIE3HOr0 JEHCTBUSA MEXaHU3MOB, KHHETHYECKas |
NOTEHIMAJIbHASL SHEPIusi), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATh
(bu3NYECKUit CMBICI UCTIONIb3YEMbIX BETUYHMH, UX 0003HAYCHUS U €TUHULIbI
bu3NUecKuX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJb3Ys MpaBUila CIOXKEHUS CUJl (BAOJb OJHOW HpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMmesa, mpaBuiIo paBHOBecHs pbiuara (010ka),
«30JI0TO€ TPaBUJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHUYEeCKOU



SHEpPruM, NpPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alMCBIBATH €70 MAaTEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UUCIIE
U B KOHTEKCTE CHUTyalUud NPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh [IPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE u3 1-2
JOTMYECKHX IIAaroB ¢ ONOpOM Ha 1—2 M3yueHHBIX CBOWCTBAa (PU3NYECKUX
SIBJICHUM, (PU3NUYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarth pacu€THble 3a7adyd B |1—2 JEWCTBUS, HCHOJIb3YySd 3aKOHbl U
dopMyIbl, cBsI3bIBaOIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIn3a
YCIIOBUS 33/1a4 3aIIUCBIBATh KPATKOE yCJIOBHUE, MOJCTABIATh (PU3UUECKHE
BEJIMYMHBI B (OPMYJIBI U IPOBOAUTH Pacy€Tbl, HAXOAUTH CIIPABOYHBIC
JaHHBbIE, HEOOXOUMBbIE JJI1 pEeUIeHUs 3a/1a4, OLIEHUBATh PEATUCTHUYHOCTh
NOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(¢u3nYeCKUX METOAOB, B OIMCAHUM UCCIIEI0BAHUS BbIIEIATH IPOBEPSIEMOe
IPENOJI0KEHNE (TUIIOTE3Y ), pa3IN4aTh U UHTEPIPETUPOBATH OJTYUEHHBIN
pe3yibTaT, HaAXOAWTh OIUMOKA B XOJE OIbITa, JEJaTh BBIBOABI MO €ro
pe3yabpTaram;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUA WIH
(u3nyeCcKuX CBOUCTB TeM: (HOPMYIHPOBATH IPOBEPSIEMbIE ITPEATOI0KEHHUS,
coOUpaTh YCTaHOBKY U3 MPEIJI0KEHHOI0 000PYI0BaHUs, 3alUChIBATh X0
onbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MNPSMBIE W3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAacCChl Tela,
o0béMa, cUIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
UPOBBIX MPUOOPOB, 3aMUCHIBATh IOKA3aHHUA MPUOOPOB C YUYETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
JpPYro € HCIOIb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO ABUXKYIIETOCA TEIa OT BPEMEHU IBUKEHUS TEJa, CUIIbI TPEHUS
CKOJIbKEHUSI OT Beca Tejla, KadecTBa OOpabOTKM INOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CUIIbI
YOPYTOCTH OT YUIMHEHHS MPYXKUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BbEMA
NOTPYKEHHOM YaCTH Teja U OT IUIOTHOCTHU KXUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU T€Ja, OT MIyOHHBbI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IUIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOTO UCCIENOBaHUs, COOUpaThb YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, Clenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B BUJE



MPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeIOBAaHNUS;

NPOBOJANTH KOCBEHHBIC HU3MEpeHHs] (PU3MYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHIIa TPEHHSI CKOJIBKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKHUBAIOUIAsl cHJa, JCHCTByIOIIas Ha TMOTPYKEHHOE B
KUIAKOCTh  TeNo, KOID(PUIIMEHT TMOJEe3HOTO  JEUCTBUS  MPOCTHIX
MEXaHHU3MOB), CIEIys TPEIOKCHHOW WHCTPYKUIMU: TMPH BBHIMOJTHCHUN
U3MEpPEHUIl CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYCHUE NUCKOMOU BEJIMYHUHBI;

coOmro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIYar, MOJABUKHBIN U HETIOJABUKHBIN 0JI0K, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUA HU3YYEHHbIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOJAA, THUIPABIMYECKUN TIpecc,
MaHOMETp, BEICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

NPUBOJUTH  MpUMEPbl  (HAXOAWTh  WH(GOpPMALMIO O  MpPUMEpax)
NPAaKTHYECKOTO HCIONb30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 0€30MacHOCTU MPH OO0paIleHUH ¢ MpUOopamMu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUS 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;

OCYLIECTBJISATh OTOOp HCTOYHUKOB HHpopMauuu B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIITIXCS
3HAHUM © TyTEM CPaBHEHHUS PA3IMYHBIX HCTOYHHUKOB BBIJEISATH
UHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBONM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONB30BaTh MPH BBHIMOJTHEHUN YY€OHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu HurtepHer, BiajgeTb MNpuUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManuu (HU3NIecKOro CoAepKaHus, B TOM
qHCclie MyOJINYHO JIeJaTh KpaTKue COOOICHHS O pe3ybTaTaX MPOEKTOB WU
y4eOHBIX HCCIEeI0BAaHUM, MIPU 3TOM T'PAaMOTHO HCIIOJIb30BATh M3yYEHHBIH



MOHSATUMHBIA ammapar Kypca (HU3HUKH, COMPOBOXIATh BBICTYIUICHUE
MPE3CHTALIUEN;

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

K xoniy oOyuenus B 8 kJiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh NOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(dHble Tena, HACHIIIEHHBIM M HEHACHIUIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSAS DJHEpPrus, TEIUIOBOW JBHUIaTellb,
AJIIEMEHTAPHBIN NIEKTPUUYECKUM 3apsill, JIEKTPUUECKOE I0JIE€, IPOBOIHUKN
U JUDJIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pa3nuyath SBJIECHUS (TEIUIOBOE pacIlUpeHHe U CXkKaTue, TeIonepenaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHHE, KANMJUISIPHBIEC SIBJICHUSA, UCIIAPEHHUE,
KOHJIEHCAlusl, IUJIaBJIE€HUE, KpUCTauIM3auus (OTBEpAEBAaHUE), KHUIIEHHE,
Teronepeaada (TemIonpoOBOHOCTS, KOHBEKIIUS, U3IIy4YECHHE),
IEKTPU3ALUs TEJl, B3AUMOJECHCTBHE 3apsI0B, JEHCTBUS AJIEKTPUYECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJECHCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHasE MHAYKIIHS)
II0 OINMCAaHMID MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaThb NPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM uHclie (U3nyecKkue SBICHHUS B NPUPOJE:
IIOBEPXHOCTHOE HATSDKEHHWE WM KANWULIPHBIE SBICHHUS B IPUPOJIE,
KpUCTaIbl B mpupoe, usiydyenue ConHua, 3amep3aHue BOJOEMOB,
MopcKkue 6pu3bl, 00pazoBaHUE pOCHl, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, 3JIEKTPUUECTBO KHUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS IS )KM3HU Ha 3eMJie,
NOJSIDHOE CHUSHUE, IIPU ITOM IIEPEBOJMTH IPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMICTBa (MpHU3HAKU) (U3NYECKUX
SIBJICHU;

OMKCHIBATh U3yUYCHHbIE CBOMCTBA TeN U (U3UUECKHUE SIBJICHUS, UCIIONb3YS
(bu3nyuecKue BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPTHUsl, KOJIUYECTBO
TEIUIOTBI, YJEIbHAsl TEINIOEMKOCTh BEIIECTBA, YAENbHAsA TEIUIOTA
IUTaBJICHUS, YJIelbHasl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TeIIoTa
CrOpaHMs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOM



MalINHbI, OTHOCUTENIbHAS BJIAYKHOCTh BO3/1yXa, JJIEKTPUYECKHUM 3apsl, cuila
TOKa, DJJEKTPUYECKOE HANpPSKEHHUE, COMPOTUBJIECHUE MPOBOIHUKA,
yZIeJIbHOE CONPOTHUBIIEHUE BEIIECTBA, pa00Ta U MOLIHOCTb AJIEKTPUUECKOTO
TOKa), MpU ONHCAHUU MPABWIBHO TPAKTOBaTh (PU3HUECKUI CMBICIT
UCTIOJIb3YEMBIX BEITMUMH, 0003HAYEHUS U €UHUIIBI (PU3NUYECKUX BETUYHH,
HAXOJUTh (HOPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO (PU3WYECKYIO BEJIMYUHY C
JPYTUMHU BEJIMYMHAMM, CTPOUTh TpadUKud H3YyUYEHHBIX 3aBUCUMOCTEHN
(bU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJISIPHO-KHHETHUYECKONW TEOPUHU
CTPOEHHUS BEIIECTBA, MPUHIIMIT CYNEPHNO3UIIMU TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa IEenu, 3aKOH
Jlxxoyns—JIeHua, 3akOH COXpaHEHUs! SHEPTUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMaTHUECKOE BhIPAXKECHHE;
OOBSACHATh (U3NYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTHYECKUX
1aroB ¢ Omnopod Ha 1—2 M3y4EHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHH,
(bu3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemarh pacy€THbIE 3a7adyd B 2—3 JEHUCTBUS, HCHOJb3Yys 3aKOHBl H
dbopMyIbl, CBs3bIBatONIME (PU3MYECKUE BEIUMYMHBI: HAa OCHOBE aHANIM3a
YCIIOBHS 3a/layd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX IS pelIeHHs 3a7aud, BBIOMpaTh 3aKOHBI W (OPMYIIBI,
HEOOXOJuMble Al €€ pelleHHs, NPOBOAMTH pacu€Thl U CpPaBHUBATH
MOJIYYeHHOE 3HaUYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE€ MOXHO pEIIUTh MPU MOMOIIU
(U3HYECKUX METOAOB, HCIIOIb3ysl OMHCAHUE MCCIIEJOBAaHUSA, BBIICIATH
IPOBEPAEMOE NPEAINOIOKEHNE, OLEHUBaTh MPAaBWIBHOCTh MOpsAJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BEIBOBL;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUM WIIU
(bu3HUEeCKUX CBOMCTB Tel (KanWLUISIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT LBETa H3Iy4arlieidl (MOrIoNarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUAKOCTU U
wiomaan €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel U B3aUMOJCHCTBUE
ANEKTPUYECKUX  3apsiioB, B3aUMOJCHCTBHE TIOCTOSIHHBIX MArHUTOB,
BU3YaJIM3allMsl MAarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBaTh



IpOBepsieMble MPEANONI0KEHHs], COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHMs, OMTUCHIBATH XOJI OIBITA 1 (POPMYJINPOBATH BHIBOJIBI;
BBITIOJTHSTH MPSIMbIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHHON BIaKHOCTH
BO37yXa, CHUJbl TOKAa, HAMPSIKCHHS C WCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JAaTUYMKOB (PU3UYECKHX BEIUYHMH, CPaBHUBATH PE3YJbTaThl
U3MepeHuil ¢ yu€ToM 3aJaHHOM aOCOIIOTHOM MOTPEUTHOCTH;

IPOBO/IMTH MCCIIEOBAHNE 3aBUCIMOCTH OJTHOM (DM3MUECKON BETUYHUHBI OT
Ipyrol C  WCHOJB30BAaHUEM TPSAMBIX H3MEpEeHUuH  (3aBUCHMOCTH
COMPOTUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAH IONEPEeYHOro
CEUEHHUS U YIEJIbHOTO CONPOTHUBIICHUS BEILECTBA IPOBOJAHMKA, CHIIbI TOKA,
WIYIIEro 4Yepe3 TMPOBOAHMK, OT HANpsHKEHHWsS Ha  IMPOBOJIHUKE,
WCCIICJIOBAHNE TIOCJIEIOBATEIbHOTO M TapajuleIbHOTO  COSAMHEHUU
NPOBOJHUKOB): TUIAHUPOBATh WCCIIEJOBAaHUE, COOMpPATh YCTAHOBKY U
BBIMOJIHATh M3MEPEHUs, CJenysl MPEeAIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUI] U rpaKOB, AeTaTh
BBIBOJIBI TI0 PE3yJIbTaTaM HCCIIEOBAHUS;

NPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (PHU3NYECKUX BeIWUnH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COINPOTUBICHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh W3MEpPEHUs, coOMpaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYsl MPEAJIOKEHHON WHCTPYKIHMHU, U
BBIUMCIISTH 3HAUCHNE BEJIMUMHBI,

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

XapaKTepu30BaTh MPUHIUIBl JACWCTBUS HU3YYEHHBIX NPHUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPON Ha WX OMHCAHUS (B TOM YHCIIE: CUCTEMa
OTOIUICHHUS TOMOB, TUTPOMETp, ITapoBasi TypOWHA, aMIIEPMETP, BOJILTMET),
CUETYMK JJIEKTPUYECKOM DHEPTUHU, DIIEKTPOOCBETUTENIBHBIE TPUOOPHI,
HarpeBaTeNIbHbIE  DJEKTPONPHOOPHl  (MpUMEpBI),  BIEKTPHUUECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOWMCTBAX (PM3MYECKUX SIBICHUH U HEOOXOAUMBIE
duznyecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOOpPHI IO CXEMaM U CXeMAaTUYHBIM PUCYHKaM (>KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETp, JABHUTraTelb BHYTPEHHETO CrOpaHWs,
DIIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMbI JJICKTPUUECKUX IIeTe ¢
MOCTIEIOBATEIBHBIM U MapalIeIbHBIM COSIMHEHHEM 3JIEMEHTOB, pa3indas
yCIIOBHBIE 0003HAYCHHSI 3JIEMEHTOB AJIEKTPUUIECKUX LICTICH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pUMEpax)
NPaKTUYECKOTO HCIONb30BaHUS (U3NYECKUX 3HAHWNA B IOBCEIHEBHON



KU3HU N1l obecrieueHust 0€30MacHOCTH Mpu oOparieHnuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3J0POBBS U COOTIOACHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYHIECTBIIATh TMOWCK HWHPopManuu (U3MUECKOTO COJEpKaHUs B
WuTepHeTe, Ha OCHOBE HWMEIOIIMXCA 3HAHUN H TyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIICISITH HHPOPMALIUIO, KOTOPAs SIBIISIETCS
IPOTUBOPEUYUBON MITH MOXKET OBITh HEJOCTOBEPHOI;

UCTIOJB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MATEPUAJIbl, PECYpPCHI
cetu UMuTepHer, BnaaeTh mNpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KPATKHE YCTHBIE COOOIICHMS,
0000mass uHPOpMALMI0O W3 HECKOIBKHUX HCTOYHUKOB (PUBHUUECKOIO
coJiepKaHusl, B TOM YUCJIE TyOJTUIHO MPECTABISATh PE3YIbTaThl MPOSKTHON
WJIM UCCJIEI0BATENbCKOM ACSITENIBHOCTH, IPY 3TOM IPaMOTHO MCIIOJIb30BaTh
U3YYCHHBIM TOHSATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE IIPE3CHTALEH;

IPU  BBITIOJTHEHUN YYEOHBIX TPOEKTOB W HWCCICAOBAHUN (HU3UICCKUX
IPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TpPYyMNNEe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBITIOJHEHUEM IJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
NEeSATENHHOCTD TPYIIIBI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoniy oOydenus B 9 kjiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOb30BaTh TOHSTHS: CHUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBHOCTh MEXaHWYECKOTO NBHXKEHUSA, Aehopmaius
(ympyrasi, mnjgacThuyeckasi), TpPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPy3KH, LEHTP THKECTH, a0COIIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HUH(PA3BYK U yJIbTPa3BYK, JIEKTPOMAarHUTHBIC BOIHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JadbHO30PKOCTb,
CHEKTPBI UCITyCKAaHUS U TIOTJIONICHMs, anbda, 0eTa- U raMMa-u3IIy4eHuUs,
U30TOIIBI, SIZICPHAS DHEPTETHKA;

pazinuarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSIMOJUHEHHOE JBUXKEHHE, CBOOOJHOE
NaJIcHUE TeJl, PABHOMEPHOE JABUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBIDKEHUE, KoJieOaTeIbHOE NBIKCHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKEHUE



3ByKa, NPSIMOJIMHEHHOE paclpOCTPAaHEHHUE, OTPAKCHHE U TMPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3iioKeHHe OeJIoro CBEeTa B
CIIEKTP U  CIOXEHUE CIEeKTPAIbHBIX IIBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JUHEWYATOIrO CIIEKTpa
U3JIyYEHUs) 1O ONMHUCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpy>XaroleM Mupe (B TOM YHCIEe (PU3HYECKUE SIBJICHUS B MPUPO/IE:
MPUJIUBBI U OTJIUBBI, ABUXKEHUE Tu1aHEeT COJIHEUHOUW CUCTEMBbI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHITUE 3BYKOB JKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, LBETa TE,
ONTUYECKHUE SBJICHUSI B TPUPOJE, OUOJIOTUYECKOE JCHCTBUE BUIUMOTO,
yIbTPadUOIETOBOTO U PEHTTC€HOBCKOTO M3JIYyUYECHHUH, €CTECTBEHHBIN
paaMOaKTUBHBIN (OH, KOCMHUYECKHE JIYy4Yd, DPAJTUOAKTUBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEpAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3IYYEHUU Ha
OpraHu3M 4eJIOBeKa), MPHU STOM IMEpPEBOAUTH TMPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBJICHUIM;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIOIB3YS
dbu3nueckue BeNWYUHBI (CpelHsAsI W MIHOBEHHAs CKOPOCTb Teja MpH
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TepeMEIleHHEe, MyTh, YIJIoBas
CKOpPOCTh, CHJIa TPEHHS, CHUJIa YNPYrOoCTH, CUJa TKECTH, YCKOpPEHHUE
CBOOOJTHOTO TMAJIEHUs, BEC Teja, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAIbHAS DHEpPTus Teda,
MNOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, MOTEHUUAJIbHAS SHEPIrUsl CKaTOU
NPYKUHBI, KHHETUYECKas YHEPTUsI, TIOJIHASI MEXaHUUECKasl SHEPT s, TIEPHUO/T
¥ 4acToTa KojeOaHuM, JyirHa BOJHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA,
CKOpPOCTh CBETa, I[I0Ka3aTellb MPEJIOMJICHUS] Cpeibl), MpPU ONHCAHUU
MPaBUJIBHO TPAKTOBATh (U3HMUECKUN CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HaueHUA W €JAUHMIIBI (U3UYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMHU BEIUYMHAMU,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEITNYINH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBIEHUS U IPOIIECCHI,
UCIIOJNb3Ys 3aKOH COXPAaHEHHUs 3HEPTyU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHIUN CYNEPHO3UIIUA CHJI, TPUHIMUII OTHOCUTEJIbHOCTH [ 'anmumes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsJJOBOTO U MaCCOBOT'O UKCEI
IpYU SIICPHBIX PEaKIUAX, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMaTUYECKOE BBIPAKEHNUE;



OOBSACHATh (U3HYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABISTH
IPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 2—3 JTOTUYECKUX
IaroB € ONopoid Ha 2—3 M3y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHI,
($u3nYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

peniaTh pacu€THbIE 3a/1a4d (OMUPAIOITUECS HA CUCTEMY U3 2—3 ypaBHEHHI ),
UCIOJIb3YsI 3aKOHBI U OPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKHUE BEJIMUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 3aJ1a4M 3alHChIBATh KPATKOE YCIOBUE, BBISABIISTH
HEJIOCTAIOIINE WM U30bITOYHBIC JaHHbIE, BEHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJMMbIE ISl pEIlIeHUs, MPOBOJUTH pacu€Thl M  OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYeHHS (PU3HUECKON BEIMYUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PpEUIUTh TP MOMOIIH
(U3HYECKUX METOAOB, HCIOIb3yS OMNHCAHUE MCCIIEJOBAaHUSA, BBIACIATH
IpOBEPSIeMOE  TPEINOJOKEHUE, OICHUBATh MPABWIBHOCTh IOPAJIKA
IOPOBEJCHUSI  MCCIEJOBAHUS, JeNaTh BbIBOJABI, HHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUHN U OIBITOB;

NPOBOANUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WA
(u3HUecKUX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HproToOHa, 3akoHa
COXPAaHEHHUS SHEPruM, 3aBUCUMOCTb MepHoAa KOJeOaHWH MpPYKUHHOTO
MasiTHUKa OT MAaccChl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJIbl MaJIBIX KOJICOaHUH, MPSIMOJIMHEMHOE paclpOCTpPaHEHUE CBETA,
pas3nokeHue Oenoro CBera B CHEKTP, MU3YyYEHUE CBOMCTB M300paK€HUs B
IJIOCKOM 3€pKajie M CBOWMCTB M300pakeHUs MpeaMera B coOuparouien
JUH3€, HAOMI0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOTO  Habopa
000pyI0BaHUsl, OMKUCHIBATH X0/ ONBITA U €0 Pe3yiabTaThl, (HOPMYIHUPOBATH
BEIBOJIBL

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpelHee 3HAa4YeHHE U3MEpsIeMOM BeIMYMHbI ((POKYCHOE paccTOsHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a HU3MEPEHUs
(M3MepUTENbHOTO MpUdOpa);

NPOBOANTH HCCICAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HayJaJbHOW CKOPOCTH, NepHoja
KOJIeOaHUI MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJieHUus U yIJIa MPEJOMJICHHS OT yria
NaJieHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSTENIbHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM  3aBUCHUMOCTH



bu3nUecKuX BEIMYMH B BUAE TaOIUIl M TpaUKOB, JeJaTh BBHIBOJIBI IO
pe3yibTaTaM UCCIeI0BaHuUS;

NPOBOJNTh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOPOCTh U YCKOPEHHE TeJIa PU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE
CBOOOJTHOTO TAaACHHS, >KECTKOCTh TMPYXKUHBI, KOIPOUIUEHT TPEHUS
CKOJIBKEHHS, MEXaHuueckass paboTa M MOIIHOCTh, YacTOTa U TIEPHUOJ
KOJIeOaHUI MaTeMaTH4YeCKOr0 W TPY)KMHHOTO MAasTHUKOB, ONTHYECKas
cuina coOuparomed JUH3bL, PaJUOaKTUBHBIN  (OH): TJIIAHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCHEPHUMEHTANbHYIO YCTAaHOBKY U BBINOJHATH
U3MEpEeHUs], CIeaysl MPEeNIOKEHHOW WHCTPYKLMHU, BBIUMCIATH 3HAUCHUE
BEJTMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyJIbTAThI C YUETOM 3aJJaHHON
IIOI'PEITHOCTH U3MEPEHUN;

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

pa3ianyaTh OCHOBHBIE NPHU3HAKKM M3YUYEHHBIX (QU3NYECKUX MOJENei:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOYEHUHBIA HCTOUYHHUK
CBeTa, JIy4, TOHKas JTUH3a, JIaHeTapHask MOJeb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO SIJIpa;

XapaKkTepu30BaTh MPUHIUMBl JAEWCTBUA HU3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIE:
CIHUJIOMETp, NATYMKH TOJIOKEHHUsS, PACCTOSHUSA W YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, TMepHucKkom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3MMETp, KaMmepa Bunabcona), uCHoOnb3ys 3HaHHUS O
CBOMCTBax (U3MUECKUX SBICHUM W HeoOxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
OpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/ay, ONTHYECKHE CXEMBbl MIJis
IOCTPOEHUSI U300paKEHHH B MJIOCKOM 3€pKajie U coOuparomiei JuH3e;
OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HMH(OpMAIMIO O  IpUMEpax)
NPAaKTHYECKOTO HWCIONIb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU I oOecriedeHus: 0€30MacHOCTH MPH OO0paIeHUH C MPUOOpamMu |
TEXHUYECKUMHU YCTPOHUCTBAMHU, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBIISATh TMOWCK WHPOpManuu (U3MUECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIHPYs TOMCKOBBINA 3aMpoc, HAXOAHUTh
NyTH ONpeesieHUs] JOCTOBEPHOCTH IMOJYYEHHON MH(QOpPMAIK Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONIOJTHUTENbHBIX UCTOYHUKOB,;



UCIIOJIb30BaTh MPU BBHINOJIHEHUH Y4€OHBIX 3a/laHUi HAay4HO-TIONMYJISIPHYIO
JAUTEpaTypy (PU3MUECKOT0 COACPIKAHUS, CIIPaBOYHbIE MAaTEPUaJIbl, PECYPCHI
cetru UHrepHer, BiaaeTh NpPUEMAMM KOHCIEKTUPOBAHUS  TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
UHGOpMAIllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJMYHO MPEJICTABIATh PE3yIbTaThl MPOESKTHOW HIIM MCCIIEIOBATEIHCKON
NEATEIbHOCTH, NIPU OTOM TPAaMOTHO  MCIOJIB30BAaThb  W3yYECHHBIN
NOHATUWHBIN amnmapar HM3y4yaeMoro pasfena (PU3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIIpe3eHTalel ¢ ydyéToM ocoOeHHOCTEeH ayAuTOpuUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBo 4acoB D1eKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontpoasusie | TIpakTaueckue (undposbie)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY KAKOLIEr0 MUpa
bu6nmnoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y pHpoA https://m.edsoo.ru/7f416194
bu6moreka [JOK
1.2 dusnueckue BeIMINHBI 2 1
https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBI METOT 5 | bubnuorexa [IOK
' MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeJeHUSI O CTPOCHUM BellecTBA
bubmuoreka [{OK
2.1 CtpoeHue BeliecTBa 1
TPOCHHE BEMCCTR https://m.edsoo.ru/7f416194
27 JIBHM>KeHue U B3aUMOJICHICTBUE 5 1 bubnuoreka [JOK
' YaCTHUI] BELIECTBA https://m.edsoo.ru/7f416194
73 ArperatHble COCTOSIHUS ) bubnuorexa [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nea 3. /IBu:xkeHHe U B3auMo/ieilicTBHE TeJ
b K
3.1 Mexanuueckoe OBMKEHHE 3 nosmorexa O

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



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

bu6mmoreka [{OK

3.2 Hrepuus, macca, nI0THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Bunpt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH M Ta30B
aBienue. [lepemaua
4.1 I[aBJIeHI/ISI TBE p SMI/I TeJIaMH 3 bubmmorexa TOK
' a P ’ https://m.edsoo.ru/7f416194
JKUIKOCTSIMHU U Ta3aMU
bu6mmoreka [{OK
4.2 JlaBaeHHE KHIKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOC(hepHOe 1aBIeHue https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 3 bu6mmoreka [IOK
' MOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. PaboTa 1 MOIIHOCTB. JHEPrUust
bubnnoreka [IOK
>-1 Pabota u mommocte 3 I https://m.edsoo.ru/7f416194
b K
5.2 [IpocThie MexaHU3MBbI 5 1 nommorexa 110
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4 1
33 CXATMHACCRAN JHepHit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 12



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

[10 [TIPO'PAMME




8 KVIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB Koutponsusre | TIpaKTaeckme (undposbie)
n/m | ¥ TeM NPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TerioBble siBieHUs
L1 CtpoeHue u CBOMCTBA 7 bu6nuoreka [IOK
' BECIIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1 5
CTIOBBIE POHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiieKkTpU4ecKHe U MATHUTHBIE SIBJICHHSA
DIIEKTpUYECKHE 3apsIIbl.
P R bubmuoreka [JOK
2.1 3apsKEHHbIC Tela U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aUMOJICCTBUE
29 [TocrostHABII ) 20 5 7 bubnuorexa [{OK
BIIEKTPAYECKUIN TOK https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABITCHHA https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bu6mmoreka [JOK
' WHTy KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 ITPOTPAMME



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

9 KJIACC

Kosun4yecTBo 4acoB D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB Koutponsusre | TIpaKTaeckme (undposbie)
n/m | ¥ TeM NPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanun4yeckue siBJJeHUs
L1 MexaHn4ecKoe ABMKCHHE 10 1 bubnuorexa [JOK
' Y CIIOCOOBI €r0 OIUCAHMS https://m.edsoo.ru/7f41a4a6
. bub OK
1.2 B3aunmoneiictBue Ten 20 1 3 nommotexa L
https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHbBI COXpAHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koje0aHusl U BOJTHBI
bu6mmoreka [IOK
2.1 MexaHnndeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
27 MexaHn4eCKHEe BOJTHBI. g 1 3 bubnuorexa [JOK
' 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMaruuTHOE 1M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEeKTPOMarHuTHOE TOJIE 1 6 ) bubmmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHUS
4.1 3aKOHBI PacCpOCTPAHEHUS 6 2 bubnmnorexa [JOK



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

CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI ¥ oNTUYECKHE 6 3 bubnuorexa [JOK
' nprOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznosxenue 6emoro ceeta 3 ) bu6mmoreka [JOK
' B CIIEKT https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zpen 5. KBaHTOBLIE SIBJICHUSA
HUcnyckanue n
5.1 HOFJ‘I}; €HHe CBeTa 4 1 buGnnorexa [IOK
) m https://m.edsoo.ru/7f41a4a6
aTOMOM
bubnunorexa LIOK
) 1
32 CTpoerie aTomHOro Aapa 6 https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
) 1
>3 FAnepubie peaxiu 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3zgea 6. [loBTopuTEIbHO0-000011IAK0IMIA MOLYJT
IToBTOpenue u 0000IIEHNE
6.1 cojzie ;aHI/m Kypca B 9 2 buGnnorexa [IOK
’ Acp yp https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 kiacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
m 102 27

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoTbI

Jlara
U3yqeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O PUPOJIE.
SIBnenus mpupoasl.
®uznuecKue sIBICHUs

MexaHu4deckue, TeIIOBEIE,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznuecKkue BEIUUUHBI U UX
n3MepeHue

Ypok-uccienoBanue
"N3mepeHne TeMiepatypbl
IIPU TTOMOIIH KUKOCTHOTO
TEPMOMETPA U JAaTUUKA
TeMneparypbl"

Kaxk ¢wusuka u npyrue
€CTECTBEHHbIC HAYKU U3YUYalOT
IPUPOLY.
EcrecTBeHHOHAYUYHBIN METOJ
no3Hanua. Onucanue
(bu3NIEeCKUX SBICHHH C
IIOMOIIIBIO MOJIENICH

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

YPOK—I/ICCHCHOBaHI/IC



https://m.edsoo.ru/ff09f72a

"IIpoBepka rumoTe3bl:
JTAJIbHOCTH MOJIETA [IAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIIE, UeM OOJIBIIIE
BbICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,

7 NOKa3bIBaIOINE TUCKPETHOE bubmorexa LIOK
P https://m.edsoo.ru/ff09fe0a
CTPOECHHUE BEIIECTBA
8 JIBr>KeHUE YacTuIl BEUIECTBA bubmmorexa OK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanne «OMbITHI
9 10 HAOJIFOIEHUIO TEIUIOBOIO
pacIIMpEeHUs Ta30B»
10 ArperaTHbl€ COCTOSIHUS
BEIIlECTBA
B3aumocBs3p Mex Iy
CBOMCTBaMU BEIECTB B
Pa3HbIX arperaTHbIX
11 COCTOSIHUSX U UX Eubmorexa IIOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIbI
Mexanunueckoe OBIKEHHUE.
12 Pasnomepnoe u Eubmorexa IIOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBKCHUE
13 CxopocTb. Equnuiibt bubnuorexa [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c¢
14 Pacuet nytu u BpemeHu bubnuorexa [IOK

JABHKCHU A

https://m.edsoo.ru/ff0a0ae4



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

15

Wuepuus. 3akoH HHEPIIUH.
BiamMmoneiicTBue Ten Kak
NMPUYMHA U3MEHEHUS CKOPOCTH
JIBIKEHUS TeN

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

IlnotHOCTE BemiecTBa. Pacuer
Macchl U 00beEMa Tella o €ro
IUIOTHOCTH

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

17

JlaboparopHas pabota
«OnpeneneHue MIOTHOCTU
TBEPIOTO TENA»

18

Pemenue 3amau no teme
"[TimoTHOCTH BemecTsa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0al23c

19

Cua Kak XxapakTepuCTHUKA
B3aumMoenctaus tei1. Cruia
ynpyroctd. 3akoH ['yka

20

JlabopaTtopHnas pabota
«3y4yeHue 3aBUCUMOCTH
pactsbkenus (aedopmariim)
HPYKUHBI OT TPUIIOKEHHOM
CHUJIBI»

21

SIBneune taroreHus. Cuna
TSKECTHA

22

CBs13b MEXy CUIJION TSKECTU
u Maccoi Tena. Bec Tena.
Pemenue 3amau nmo reme
"Cuna Tsxkectn"

bubnuorexa [JOK
https://m.edsoo.ru/ff0al1778

23

Cuna TsKeCcTH Ha ApYTUX
ma"erax. dusnueckue

but6mmoreka [IOK
https://m.edsoo.ru/ff0al502



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

XapaKTCPUCTHUKHU ITJIAHET

bu6mmoreka [JOK

24 Msmeperne cit. JiHamomerp https://m.edsoo.ru/ff0al8cc

bub6mmorexa [JOK

25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
CnoxxeHue IByX Cul,

2% HaIpaBJIEHHBIX IO OJTHOM bubnuorexa [IOK
npsiMoi. PaBHOeMiCcTBY OIS https://m.edsoo.ru/ff0ala70
cui

27 Pemenue 3agau no reme
"PaBHonelicTByrOMIAst cui'”

TpeHue CKOJIbKEHUS U TPEHUE
28 nokos1. Tpenue B npupone u bubmmorexa LHOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHnas pabota
«3y4yeHune 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIBKEHUS OT bu6nuoreka [JOK
CHJIBI 1aBJIECHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS
IMOBEPXHOCTEI
Pemrenne 3anay Ha

30 onpeeseHue
PABHOJICVICTBYIOILIEH CUIIBI
Pemenue 3agau no remam:

31 «Bec tena», «I'padpuueckoe bu6mmoreka [JOK
n300pakeHne cuin, « CHIIbI, https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHIDY

32 KonTponbHas padora no



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

TemaM: «MexaHndeckoe
IBIDKEHHEY», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"padnueckoe n3o0pakeHue
cu», «CUITbDY

JaBnerune. CriocoOb1

33 MEHBIIICHUS U YBEJIUYECHUS bubmorexa LIOK
y y https://m.edsoo.ru/ff0a20a6
ABJICHUS
JlaBrenue ra3za. 3aBUCUMOCTD
34 aBJIEHMs Ta3a oT 00bEMa bubnnorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[lepenaua naBnenus
35 TBEPJBIMU TEJIAMH, but6mmoreka [JOK
SKUIKOCTSIMH U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans
JlaBaeHHe B )XMAKOCTH U rase,
36 BBI3BAHHOE JEHCTBUEM CHIIBI Eubmorexa ITOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
Permrenue 3agay mo reme
37 «JlaBeHue B ) KUIKOCTH U bubmorexa TIOK
A https://m.edsoo0.ru/ff0a2826
raze. 3akoH Ilackams
bu6mmoreka [IOK
38 Coo0
OODTIAIOTIHECA COCY BT https://m.edso0.1u/ff0a2970
39 I'unpaBinndueckuil mpecc bubmmorexa TIOK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuineBoit
SKAIKOCTHBIN HAacoC
bub6 OK
41 Atmocdepa 3emn. [Ipuannb nommoreka [

https://m.edsoo.ru/ff0a2b5a



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

CyILIECTBOBAHMS BO3yIIHON
000JI04KH 3eMITH.
3aBUCUMOCTb aTMOC(EepHOTO
JIABJICHUS OT BBICOTHI HaJl
YPOBHEM MOps

4 Bec Bo3ayxa. ATmMochepHoe bubmmoreka [JOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro bu6mmoreka [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTBH aTMOC(HEPHOTO
44 aBJIICHUSA OT BBICOTHI HA, bubmorexa HOK
a g https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpsi
BapomeTp-a"epou.
45 ATII)VIOC(b: Hoep aBJICHUE Ha bubmmorexa [IOK
p a https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
Pemenne 3amau no reme
46 n n
ATMOC(epHOe aBIeHHE
Jle¥icTBUE KUAKOCTH U T'a3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa HOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas pabota
«Onpenenenue
48 BLIT;)J'IKI/IBaIO el cCuIbl bubmmorexa TIOK
. I\J,l ’ https://m.edsoo.ru/ff0a33fc
JENUCTBYIOIEH Ha TEJO,
MOTPY>KEHHOE B KUJKOCTh)»
JlaGopaTopHas paboTa 1o
bu6mmoreka [IOK
49 Teme «lcciaeqoBanue

3aBUCHMMOCTH BE€Ca TCJIa B BOAC

https://m.edsoo.ru/ff0a3514



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

0T 00bEMa NOrpyKEeHHOH B
KHUJKOCTb YaCTH TEJIa»

50

I1naBanue Ten

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTopHas pabota
"KoHcTpynpoBaHue
apeoMeTpa uiu
KOHCTPYHPOBaHUE JIOJKU U
OfpeJieNicHuE €€
rpy30M0abEMHOCTH"

52

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

bu6moreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

Momuocts. EqnHunel
MOII[HOCTH

bub6moreka [JOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noaséMe 1o jectHuue"

56

[IpocTteie MexaHnu3Msbl. Poryar.
PaBHOBecue cuit Ha peryare

57

KontponbHas paboTa mo Teme
«/laBeHue TBEpIBIX TE,
KHUJIKOCTEH U razoBy /
Bcepoccuiickas npoBepoyHas
pabota



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

PesepsHslit ypok. Pabota ¢
TeKCTaMH 1o TeMe «JlaBienue

bubmuoreka [JOK

>8 TBEPABIX TCI, H(HmeCTeH " https://m.edsoo.ru/ff0a4ffe
razoBy» / Becepoccuiickas
MpoBepoyHas pabora
Peryaru B TexHuKe, OBITY U

59 npupoe. JlaboparopHas 0.5 bu6mmoreka [JOK
pabora «HMccnenoBanue https://m.edsoo.ru/ff0a4d78e
YCJIOBHI paBHOBECHSI pblyara
Pemienue 3a1ay 1o teme

60 «YCcl0BUS paBHOBECHS bubmmorexa [IOK

https://m.edsoo.ru/ff0a48a6

pbryara
Koaddunuent noneznoro
JIEUCTBUS MEXaHU3Ma.

61 JlabopaTtopHas pabota 0.5
«3mepenune KII/] HaknoHHOM
IUIOCKOCTH

2 Pemenne 3agau 1mo Teme bu6mmoreka [JOK
"Pabora, momuocts, KIT/[" https://m.edsoo.ru/ff0a4c48
Mexanudeckas SHEpIusl.

63 Kunernueckas u bubmorexa TIOK

https://m.edsoo.ru/ff0a4252

MOTEHIMAIbHAs SHEPT U

64 3aKOH COXpaHEHUs bubmmoreka [JOK
MEXaHUYECKOM SHEPTUn https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TEME
"DJKcnepuMeHTaIbHOE

65 ONpeACICHUE U3MEHECHUS 1

KUHETUYECKOU U
MOTCHITUATBHOM SHEPTHH TPU



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

CKaTbIBAHHUH TCJIa IIO
HaKJIOHHOM IIOCKOCTH"

66

KonrponsHas pabora o Teme

«Pabora 1 MOIITHOCTB.
DOHeprus»

67

PezepHbiit ypok. Pabora c
TEKCTaMHU 110 TEME
"MexaHnuecKoe IBUKEHHUE'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6d

68

PesepHbIii ypok. Pabora ¢
TeKcTamu 1o Teme "Pabora.
MomHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB
10 ITIPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Kontpoasubie | IlpakTuyeckue A up
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoThI padoTsbI
pecypchl
OCHOBHBbIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHUECKON | bubnuoreka [IOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
5 Macca u pazmep aTOMOB U |
MOJIEKYI
Moaenu TBEPAOTO, KUAKOTO U
3 ra3o00pa3HOro COCTOSHUIMA 1 Bubmmorexa [JOK
P https://m.edsoo.ru/ff0a540e
BellleCTBa
OObsicHEeHHE CBOICTB
TBEPIOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUM |
BEILECTBA HA OCHOBE
TIOJIOKEHUN MOJIEKYJIAPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannmueckue n | bubnuorexa [JOK
amopdHbIe Tea https://m.edsoo.ru/ff0a5800
CmauuBaHue u
bu6mmorexa [JOK
6 KalJUIIPHOCTb. 1
https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSIKEHUE
. TennoBoe pacimmpenue u 1 bubnuorexa LIOK

CXXaTuc

https://m.edsoo.ru/ff0a5a26



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

Temnepatypa. CBs3b

BBLACIACMOTO UM ITPU
OXJIAXKXKJICHHUH

8 TeMIEpaTypbl CO CKOPOCTHIO
TEIJIOBOI'0 ABMXKCHHMS YACTHIL
BayTpenuss sHeprus.
9 CHZ026H I/ISMGH:HI/IH bubmorera [IOK
. https://m.edsoo.ru/ff0a5¢c60
BHYTpPEHHEH YHEPTrUur
10 Bunae! rerionepenaun bubmmorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTHueckoe
1 HCIIOIL30BaHUE TEIIOBEIX bu6mmorexa [JOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65¢c0
MAaTepHUaoB B LEAX
sHeprocoepekeHus"
12 KomanuecTBO TEIIOTHL. bub6mmorexa [JOK
Y nenbHas TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHUE TEIJIOBOTO
13 Oamanca. TermmooOMeH u bubmorexa [OK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlaGopaTopHas pabota
"UccnenoBanue SABICHUS
14 TEII000MeHa Npu bubmmorexa LHOK
. https://m.edsoo.ru/ff0a6a98
CMCIIMBAaHUH XOJIOTHOMN U
ropsiueit BozbI"
Pacuer konuyecTBa TEIIOTHI,
HEOOXOIUMOTO IJISt
15 HarpeBaHus Teja u



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

JlaGopaTtopHnas pabota

16 "OnpenesaeHue yaeaIbHOU bubmmorexa ILIOK
p y " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIECTBA
17 DHeprus TorvBa. Y aenbHas bu6mmoreka [JOK
TETJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPHUCTAJIMUECKUX TEll bubmmorexa TIOK
p ' https://m.edsoo.ru/ff0a71d2
VaennHas TEINIOTA IJIaBJIEHUS
JlaGopaTopHnas pabota
19 "OnpeneneHue yaeabHON bubmmorexa LOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBICHUS JIbIA
20 [TapoobpazoBanue u bubnuorexa [IOK
KoHjaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpuas temiora
napooOpa3zoBaHus U
21 KOHJEHCAINN. 3aBUCUMOCTD bubmorexa [IOK
’ https://m.edsoo.ru/ff0a786¢
TEeMITepaTypbl KUTICHHSI OT
aTMOC(EpHOTO JTaBJICHHS
BnaxnocTs Bo3ayxa.
Jlaboparopnas padbora
2 "On Ie)zlenle)HI/Ie P bubnmnoreka [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBHON BIAKHOCTHU
BO3ayXa"
Pemrenue 3agaq Ha
23 oTpeJieJICHUE BIaXKHOCTH
BO3JIyXa
24 [IpuHIHIBI pabOTHI TETIOBBIX

neurarencil. [Taposast



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

TypOuHa. /IBurarenn
BHYTPEHHEIO CrOpaHUs

25

KII/I TermmoBoro nBUraTess.
TernnmoBbie ABUTATENN U
3alUTa OKPYIKAIOIICH CpeIbl

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

26

3aKoH COXpaHCHHA U
IMpEBpalICHUA SO HCPIruu B
TCIUIOBBIX IpoHeccax

27

[ToaroroBka Kk KOHTPOJIBLHOU
pabore o Teme "TemmoBbie
seiienns. I3meHeHue
arperaTHbIX COCTOSIHUI
BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbhas pabota no teme
"TermioBble IBICHMA.
M3meneHune arperaTHbIX
COCTOSIHMHU BerrecTna"

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

29

Dnektpuzarus Ten. [[Ba pona
INMEKTPUICCKUX 3aPSIOB

30

Ypok-uccienoBanue
"DnexkTpuszanus Ten
WHIYKIUEN U TIPU
COTIPUKOCHOBEHHUH"

31

BzaumopencTBue 3apsyKeHHBIX
ten. 3akoH Kynona

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

32

DIIEKTPUYECKOE MOJIE.
HanpsioxenHoctb
ANEKTPUYECKOTO MOJISL.

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8a0a



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

[IpuHnun cynepno3unun
BJIEKTPUYECKUX MOJIEH

Hocurenu snmekrpuueckux

33 3apsA0B. DIeMEHTapHBIN
3apsn. CtpoeHue aToma
[TpOBOIHUKY U TUDIIEKTPUKH.
34 3;<0H COXpaHEHUs ’ bubmorexa OK
P https://m.edsoo.ru/ff0a8ef6
3IEKTPUYECKOTO 3apsiaa
Penrtenue 3amau Ha
35 MIPUMEHEHNE CBOMCTB bubmorexa [OK
P https://m.edsoo.ru/ff0a90cc
3JIEKTPUUYECKUX 3apsAI0B
DNEeKTPUUECKUN TOK, YCIOBUS
36 €ro CyIIeCTBOBaHUSI. bu6moreka [JOK
HCTOUHMKHY 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlecTBUS 2IEKTPUUECKOTO bubmuoreka [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue
18 "JleficTBHE NEKTPUIECKOTO )
MOJIS HAa POBOJIHUKHU U
JTUBJIEKTpUKN"
39 DNEeKTpUYECKU TOK B bu6nuorexa IIOK
MeETallax, XKMUIKOCTIX U razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUuYecKas 1enb U e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopaTopHas
" bubmuoreka [JOK
41 paborta "U3mepenue u 0.5

peryiupoBaHHue CUJIbl TOKa"

https://m.edsoo.ru/ff0a8bd6



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

42

DNeKTpUUECcKOoe HAMpsKEHHE.
Bonsr™metp. JITaGopaTopHas
pabora "H3mepenue u
pEryJIupOBaHUE HANPSIKEHUS"

0.5

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

43

ConpoTuBieHne MPOBOAHMKA.
VY nenbHOE CONPOTHUBIICHHE
BEIIlECTBA

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

44

JlaboparopHas pabota
"3aBUCUMOCTH
ANMEKTPUIECKOTO
COIPOTHBIICHUS TIPOBOTHUKA
OT €T0 JUIMHBI, TUTOIIAIN
TIONIEPEYHOTO CCUCHHS U
Marepuana"

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

45

3aBUCUMOCTH CHJIBI TOKA OT
HamnpspkeHus. 3akon OMa Jyist
ydacTKa Ienu

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa44a

46

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

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

47

IlocnenoBarennpHOE U
rapajieIbHOE COCTMHECHUSI
HpOBO}IHI/IKOB

48

JlaGoparopHas paboTa
"IIpoBepka mpaBuiia
CJI0’KEHHUs HANIPSKEHUN ITpU

but6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58



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

MOCJIEZI0BATEILHOM
COETMHEHHUH JIBYX
pe3uctopon”

JlaboparopHas paboTa
"IIpoBepka nmpaBuiia AJsi CHIIbI

bubmunoreka LIOK

49 TOKa IIPU IapajuieIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PEe3UCTOPOB"
Pemenue 3anau Ha
50 npuMeHeHue 3akoHa Oma Juis bubnuorexa LIOK
PA3IUYHOTO COENUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
PaboTa 1 MOITHOCTD
51 NEKTPUYECKOTO TOKA. 3aKOH Bubmmorexa LHOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTopHas pabota
5 "Onpeznenenue paboThl U bu6nuorexa LIOK
MOIIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpuuecKue Henu u
53 NOTPEOUTEH IIEKTPUUECKON bubnuoreka [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MAarHUTBI, KX
B3aMMOJeCTBHE
Ypoxk-uccienoBanue
55 "N3yuenue nonei bubmorexa [IOK
" https://m.edsoo.ru/ff0ac3d0
TTOCTOSTHHBIX MarHUTOB
56 MarunuTtHoe noje. MaruutHoe bubmmorexa [IOK

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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https://m.edsoo.ru/ff0ab3e0
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https://m.edsoo.ru/ff0ac0ba

oJI€ 3EMIIH U €70 3HAYEHHUE
U1 )KU3HU Ha 3eMiie

IToaroroBka K KOHTPOJIBHOMI
paborte 1o Teme
"DneKTpruuecKue 3apsabl.

bu6mmorexa [JOK
57 3apsoKeHHBIE Tela U UX
. https://m.edsoo.ru/ff0abd2¢c
B3aUMOJICHCTBUS.
[TocTOSIHHBIN 2JIEKTPUYECKUI
TOK"
KonTponbHas padbota no teme
"DneKTprUUecKUe 3apsabl.
3apsKEHHbIE Tela U UX
. bubnuorexa [JOK
58 B3aUMOJIEHCTBUSL.
. . https://m.edsoo.ru/ff0abea8
[TocTOsIHHBIN 3NEKTPUYECKUI
Tok" / Beepoccuiickas
MpoBepoyHas pabora
Peseprublii ypok. Pabora ¢
TEKCTaMH 10 TEME
" . . bubnuorexa [JOK
59 ITOCTOAHHBIN JIEKTPUYECKUI
" . https://m.edsoo.ru/ff0acdc6
Tok" / Beepoccuiickas
MpoBepoyHasi pabora
OnbIT OpcTena. MarautHoe
60 I10JIE€ DJIEKTPUYECKOTO TOKA bubnuorexa [JOK
MarauTHO€ 1oJIe KaTyLIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipumenenue
61 3JIEKTPOMATrHUTOB B TEXHHUKE. 0.5 bubnuorexa [JOK

JlaGopaTopHas pabota
"N3yuenue neicTBus

https://m.edsoo.ru/ff0ac74a



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

MAardmTHOTO ITOJIA Ha
MPOBOJHUK C TOKOM"

62

DNeKTpOoABUTATED
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
AIIEKTPOJIBUTATEIICH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoHcTpynpoBaHue u
U3y4eHue paboThl
3ieKTpoaBurarens"”

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

63

Omnbrter @apazes. 3akoH
3JIEKTPOMAarHUTHOM
unaykuuu. [Ipasuno Jlenma

64

Dnekrporereparop. CrocoOsl
TIOJTYYEHUSI DIIEKTPUIECKOU
SHEPruu. DJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme
"DreKTpuuecKue u
MarHuTHbIE ABJIeHUS"

66

KonTponbHas pabota mo teme
"DnexTpuueckue u
MAarHUTHBIE SIBJICHUS"

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

67

PeseprubIil ypok. Pabora ¢
TekcTaMu 110 TeMe "TermioBnie
SIBJIEHUS"

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



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

68

PesepsHslit ypok. Pabota ¢
TEKCTAMU 110 TEME
"MarguTtHele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

68

14.5




9 KJIACC

KoanyecTBO 4acoB

DJIEeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Konrpoabnsie | IlpakTuyeckue A upp
n/n Bcero U3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
| MexaHn4eckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. Eus 10K
ubnmorexa
2 OTHOCUTENBHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBUKEHUS
3 PaBHOMEpHOE IpsIMOJIMHEHOE 1 bubnuorexa [JOK
JIBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepaBaomepHoe
4 MPSMOJIMHEHOE IBUKECHHUE. 1
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTh
[Ipsmonuneninoe BuGmiorexa LIOK
> PABHOYCHOPEHHOC ABHACHHC. ! https://m.edsoo.ru/ff0ad8d4
VYckopenue T '
CkopocTh IPSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux ckopocTu
JlaGopaTopHas pabota
"Onpenenenre yCKOpeHus Tena
bu6nuoreka [JOK
7 MIpU PAaBHOYCKOPEHHOM 1 1 &

IBIKECHUU 110 HAKJIOHHOU
IUI0OCKOCTH"

https://m.edsoo.ru/ff0adb18



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

CB00OOIHOE ITaJIEHNE TE.

8 OnbiThl [Manunes
PaBHOMEpHOE ABMXKEHUE 110
9 okpyxHocTu. [lepuon u yactora bubnuorexa LIOK
oOparenus. JIuneitHas u https://m.edsoo.ru/ff0ael 76
yTJIOBasi CKOPOCTH
10 LentpocTpemuTenbHoe
YCKOpEHHUE
1 [1epBbriit 3akoH HproToHa. bubnuorexa [JOK
BekTop cuibr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bubnuoreka [IOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHA. bu6nuorexa LIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bubmuoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3axou F'yka }]?tlffsj?/l;lif:l(sifrou/llfmaeca2
16 Pemenue 3anay no teme «Cuna
YIPYTOCTH
JlaboparopHas pabota
17 <<OHpI;I[eJII:3HI/I€F))KS(?TKOCTI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bu6mmoreka [JOK
18 Cuna Tpenms https://m.edSO(])_.Iru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubnuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnas pabota bubnuotexa [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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"Onpenenenne ko3P huiiuenTa
TPEHHUSI CKOJIbKECHHS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay o reme

bu6mmoreka [JOK

21 “3axonst Hpiorona. Cuna https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna tpeHus"
Cuna TSDKeCTH M 3aKOH

2 BCEMHUPHOI'O TATOTCHMUS. bubnuorexa [IOK
YckopeHnue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
Ypok-koHpepentus "I BmxeHne

” TEJ BOKPYT TPAaBUTAI[HOHHOTO
nentpa (ConHeuyHas cucrema).
lanaxtuxu"
Pemmenne 3agau o reme "Cuia

24 TSDKECTH Y 3aKOH BCEMHUPHOIO bubmorexa [OK

" https://m.edsoo.ru/ff0af5f8

TATOTEHUS

25 [TepBast kocMuU4ecKasi CKOPOCTb. bu6mmorexa [JOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaabHON
TOUYKH. AOGCOTIOTHO TBEPAOE

26 teno. PaBHoBecue TBEpAOTO bu6mmoreka [JOK
TeJla C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHusi. MOMEHT CHJIBL.
LenTp TsxecTn
PaBHOBecre MaTepuabHON
TOUKH. AOGCOIIOTHO TBEPAOE

27 Teso. PaBHoBecue TBEPAOro

TC]a C BaerHHéHHOI/IW OCBbIO
BpaIlicHu. MOMEHT CHUJIBL.



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

LenTp TsxecTn

Pemenue 3amad mo Teme

bu6mmoreka [JOK

28 | "Mowen ciutt. LeHTp https://m.edsoo.ru/ff0b02b4
TSKECTU
[ToaroroBka Kk KOHTPOJIBHOM

29 pabote o Teme "MexaHu4eckoe bubnuorexa IIOK
IBIKeHUe. B3zaumoencTeue https://m.edsoo.ru/ff0b0408
Ten"

KoHnTponbHas pabora 1o Teme
30 "MexaHn4ecKoe IBIKEHUE. bubmmorexa LOK
. https://m.edsoo.ru/ff0b06ec
B3aumopeiictue ten"
Nmnynec Tena. UMmyasc CUItbL.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubmmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICiCTBHE

1 Pemenne 3anau mmo treme "3akoH bubmunoteka LIOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpoxk-koHpepeHuus

33 "PeakTuBHOE JBUKEHUE B
IpUpOJIE U TEXHUKE"

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

35 PaboTa cHIIBI TSKECTH, CHJIBI bub6mmorexa [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

16 «Omnpenenenue padbOTHI CUIIbI

TPEHUS IIPYU PAaBHOMEPHOM
JBWKEHUH Teja 10



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

TOPU30HTAIILHON TOBEPXHOCTU

CBs3b 5HEPrUM U pabOTHI.

37
IToreHuumanpHas sHEpIrust
Kunernueckas sHeprusi.
38 Teopema 0 KHHETHYECKOM bubmorexa TIOK
P https://m.edsoo.ru/ff0b0c32
SHEPIUH
19 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
JlaGopaTopHas pabota
40 «A3 ECHI/II; 3aK5Ha COXpaHCHUs bubmorexa OK
M P https://m.edsoo.ru/ff0b12fe
SHEPTUI
A1 KonebarenpHoe IBUKECHHUE B €TO bubnuorexa [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KojaeoaHus.
42 BriayxaeHHbIC KOICOaHUS bubmmorexa OK
YA ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
13 MaremaTudeckuit u
MPYKUHHBIA MasSTHUKA
Ypoxk-uccienoBasue
44 «3aBUCUMOCTb MepUoOa bu6muoreka [JOK
KOJIeOaHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI M MacChl TPpy3a»
45 [IpeBparieHue 3HEPruu Ipu
MEXaHUYECKHUX KOJCOaHUIX
JlabopaTtopHnas pabota
46 «Onpenenenue 4acToThl U bubmuoreka [JOK

nepuojia KojaeoaHui
IPYKUHHOTO MasiTHUKA

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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47

JlaGopaTtopHnas pabota
«ITpoBepka HE3aBUCUMOCTH
nepuoja kojebaHuit rpysa,
MOJIBELIEHHOTO K HUTH, OT
MAaccChI Tpy3a»

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

48

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHNYECKUX BOJH.

HpO,Z[OJ'II)HBIC H IIOIICPCYHLBIC
BOJIHBI

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

49

VYpok-koHpepeHIus
"MexaHn4decKkre BOJIHEI B
TBEPAOM Tele. CeicMUYecKre
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpakCHHE 3BYKa

51

Ypoxk-uccienoBasue
"HabumtoieHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

52

r POMKOCTD 3BYKa U BbBICOTA
TOHA. AKYCTI/I‘IGCKI/Iﬁ PE30HAHC

53

VYpok-koHpepeHIus
"VnbpTpa3Byk U HHQPA3BYK B
NPUPOAE U TEXHUKE"

bub6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme "3aKOHbI
coxpaHeHusa. MexaHuyeckue
KoJieOaHus U BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2510

55

KonrtponbHast pabora o Teme



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

"3aKOHbBI COXPaHEHUS.
MexaHnueckue KOJIe0aHusa u
BOJIHBI"

DNEeKTpOMarHuTHOE MoJIe.

bu6mmoreka [JOK

56
DNeKTPOMarHUTHbIC BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH
VYpok-koudpepennus "[kamra
3J€KTPOMArHUTHBIX BOJIH.

bu6mmoreka [IOK
58 Hcnonb3oBanue
https://m.edsoo.ru/ff0b2fe6
3J€KTPOMArHUTHBIX BOJIH IS
COTOBOM CBsI3U"
VYpoxk-uccnenopanue "M3yuenue

59 CBOMCTB 3JIEKTPOMAarHUTHBIX bubnuorexa [JOK
BOJIH C IIOMOIIBI0 MOOWJILHOTO https://m.edsoo.ru/ffOb2c6¢
tenedona"

Pemenue 3agau Ha onpeneneHne

60 YaCTOTEI U JUTUHEI
3JI€KTPOMArHUTHON BOJIHBI
DneKTpoMarHuTHas pupo/ia

61 cBeta. CKOPOCTL CBETa bubnmnoreka [JOK

Bera. Ck Th CBETA.
p N https://m.edsoo.ru/ff0b31d0
BousiHOBBIE CBOMCTBA CBETA
Hcrounuku cBera.

6 [IpsimonuneitHOe bubnuorexa LIOK
pacIpoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl

63 3aKOH OTpa)KE€HUs CBETA. bu6nuoreka [IOK

3epkaina. Pemienue 3agau Ha

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
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https://m.edsoo.ru/ff0b3658
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MIPUMEHEHUE 3aKOHA OTPAKEHUS
CBETa

[Ipenomienne cBeta. 3akoH

bubmuorexa [JOK

64 [IPEIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHE

65 ceera. Mcnons3oBanue nojaHoro bu6muoreka [JOK
BHYTPEHHETO OTPAXKEHU B https://m.edsoo.ru/ff0b3cSc
ONTHUYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"HccneqoBanue 3aBUCUMOCTH

66 yIJla IIPEJIOMIIEHUS CBETOBOIO
Jy4a OT yrIJia NaJieHus Ha
rpanuue "Bo3yXx-cTekno""
VYpok-koHpepeHus
"Hcnonp30BaHNE MOJTHOTO

67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBSI3b"

68 JIunzel. OnTHyeckas cuia bu6mmoreka [IOK
JINH3BI https://m.edsoo.ru/ff0b3{2¢c

69 [TocTpoenue n3odpaxeHuii B Bubmuoreka [JOK
JINH3AX https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa

70 "Onpenenenne HOKyCHOTO bu6mmoreka [JOK
pacCTOSIHUS U ONITUYECKOM CUJIIbI https://m.edsoo.ru/ff0b4206
cobuparomie TUH3b1"

71 Ypok-koH(bepeHIHs bu6nuoreka [IOK

"OnruyecKue JINH30BbIE

https://m.edsoo.ru/ff0cOa7e



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

nipubopsr"

I'ma3 xak onTU4yeckas cucTema.

bu6mmoreka [JOK

72
3peHue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koudepennus "JledekTs
3penus. Kak coxpanutsb 3peHue"
Paznoxenne 6enoro cBera B
74 cnektp. OnbiTel HeroTOHA. bubnmoreka [JOK
Cl10’)keHHe CIEKTPAITbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucniepcus cBera
JlaboparopHuas pabota "OnbITEI
10 pa3JI0kKEHHUIO OEJI0ro CBeTa B
75 CIIEKTpP ¥ BOCIIPUATHIO LIBETA bubmmorexa [IOK
p P " https://m.edsoo.ru/ff0cOe2a
MIpeIMETOB NP UX HAOJIIOICHUU
4yepe3 1BETOBbIE (QUIBTPHI"
Ypok-nipaktukyM "BoaHoBble
76 CBOICTBa cBeTa: AKCIEpCHs,
unTepdepenus u nuppakuus”
77 Omnsite Pesepdopaa u bu6muoreka [JOK
IUTaHETapHas MOJEJIb aToMa https://m.edsoo.ru/ff0c12a8
73 [Toctynater bopa. Moaens
aroma bopa
Hcenyckanue u nornomexHue
79 cBeta aroMmoM. KBaHThI bubmmorexa [IOK
N ' ' https://m.edsoo.ru/ff0c144c
JInnelyaTeie CIIEKTPHI
20 Ypok-nipaktukym "Habmronenue bu6nuoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bu6 OK
81 PagnoakTuBHOCTE U €€ BUIIBI nommorexa I

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4684
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https://m.edsoo.ru/ff0c0e2a
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CtpoeHue aTOMHOTO sijipa.

bu6mmorexa [JOK

82
Hyknonnas Mmoaens https://m.edsoo.ru/ff0c18ac
23 PangnoaktuBHbIE TPEBpALLECHHUS. bu6mmoreka [IOK
N3oTomnbl https://m.edsoo.ru/ff0clal4
Pewenue 3amau o reme: Bu6 OK
noIroTeKa
84 "PagnoaKkTHBHBIE a
" https://m.edsoo.ru/ff0c1b4a
MpeBpanieHus
85 [Tepuon nonypacnana
VYpoxk-koHpepeHuus
bu6mmoreka [JOK
86 "PaguoaKkTUBHbBIE U3ITYYEHUS B ' H
s — https://m.edsoo.ru/ff0c2126
SnepHble peakuuu. 3aKOHBI
bu6nuoreka [JOK
87 COXpaHEHUs 3apsI0BOTO U &
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YUCE
28 OHeprus CBA3U aTOMHBIX SED. bu6mmoreka [JOK
CBs3b MaCChl U SHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme
" nepuble peakuun”
Peakuuu cunTesa u neneHus Bu6 1OK
nonmoTeka
90 snep. ctounuky sHepruun
C . https://m.edsoo.ru/ff0c1e88
OJIHIIA U 3BE3]1
VYpok-koHbepennus "SAnepHas
91 sHepreTuka. JlercTBus
PaANOAKTUBHBIX U3TyYEHUN Ha
JKUBbIE OpraHU3MbI"
[ToaroroBka K KOHTPOJIBHOU Bu6 110K
noIMoTeKa
92 pabore 1o Teme

"DJIeKTPOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e
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https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNEeKTPOMArHUTHBIC BOJTHBI.
KBanroBrie sBienus"

KonrponsHas pabora o Teme
"DJIeKTPOMarHUTHOE TOJIE.

93
DNIEeKTPOMarHUTHBIE BOJTHBI.
KBanrtosrie sBieHus"
IToBTOpenue, o6o0IICHNE.
94 JlaboparopHsie paOOTHI 11O bubmmorexa TLIOK
p" P P . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneinicTsue el
[ToBTOpEeHME, 0600IIEHNE.

95 Pewrenne pacyeTHbIX U bu6nuorexa LIOK
Ka4eCTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2572
"TemoBsbie npoiecch"”

[ToBTOpeHME, 0600IIEHNE.

96 Pemenue pacueTHbIx U bubnuorexa [JOK
Ka4eCTBEHHBIX 3a/]a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TermmoBeIX aBurarencii”

[ToBTOpeHmEe, 0600IIEHNE.

97 Pewenue pacueTHsIx U bubnuorexa [JOK
KaueCTBEHHBIX 3aJa4 10 TeEME https://m.edso0.1u/ff0c2b30
"KII/] anexkrpoyctaHoBOK"

[ToBTOpeHme, 0600IIEHNE.
98 JlaGopaTopHbie pabOTEI 10 bubmmorexa HOK
p" p p " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeTOBBIE SIBICHUS
[ToBTopenue, o6o0IICHNE.
99 Pabota ¢ TexkcTaMu 110 TeMe bub6mmorexa [JOK

"3aKOHBI COXpaHEHUS B
MeXaHHKe"

https://m.edsoo.ru/ff0c2d6a



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

[ToBTOpeHue, 0600IIEHNE.
100 Pabora ¢ Tekctamu o Teme
"Konebauus 1 BOJIHBL"

bu6moreka [JOK
https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, o6o0IICHNE.

bu6mmorexa [JOK
101 Pabora ¢ Tekctamu 1o Teme 1 httos://m.c dsoc]fru 03044
"CBeToBbBIC SIBJICHHS"
IToBTOpenue, o6o0IICHNE.
102 Pabota ¢ TekcTaMu 1o Teme 1
"KBanTOoBas U siepHas pu3uka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOIM
o0pa3oBaTe/IbHOI NMPOrpPaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pasiindaTth ABJICHHA 10 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘IeCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBIEHUE H3YyUYEHHBIX (U3NUYECKUX SIBJICHUN B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOJE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYI0, BBIACIATD

CyIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3MUECKUX SBICHUHN

1.4

OINUCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUECKUE SBICHHA,
UCTIONB3Ysl (PU3MUECKHe BEJIMYUHBI, IMPH OMHUCAHUU MPABUIBHO
TPAaKTOBaTh (U3NYECKUH CMBICT HCMOJIBb3YEMBIX BEIMYHH, HX
0003HAUEHUS U E€OUHUIBI (U3NYECKUX BEJIMYMH, HAXOJIUTh
(dopMysBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JOPYTUMHU BEJIMYUHAMU, CTPOUTD T'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEITUIUH

1.5

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

BBIPA)KCHHE

1.6

OOBACHATH (PU3UUECKHE SBJIEHUS, ITPOLIECCHl U CBOWCTBA TEJl, B TOM
4ylucllie M B KOHTEKCTE€ CHUTyalUil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISIBISTH NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIorM4eckux IIaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBONCTBA (PU3MYECKUX SIBJICHUH, (PU3NYECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU

1.7

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




(dbopMyibl, cBs3bIBaOlIME (DU3MUECKHE BEJIUYUHBL: HA OCHOBE
aHajM3a yCJIOBMS  3aJadyd  3alMCbIBAThL  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (U3NYECKUE BEIMYMHBI B (OPMYJIbI M MPOBOJIUTH
pacuéTbl, HAXOIUTh CIPAaBOYHBIC JaHHbIE, HEOOXOAMMBIEC JUIS
peuieHuss  3aga4, OLCHUBATh  PEAIUCTHUYHOCTh  IOJYYEHHOH

(bu3nYecKOil BEIUYNHBI

1.8

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3NYEeCKUX METOJOB, B OINWCAaHWM WCCIECIOBAaHHUS BBIIEIATH
poBepsieMoe  MpEenArnoyiokeHue  (TUmotesy),  paznudarb U
MHTEPIPETUPOBATh IOJYYEHHBIN pe3yJibTaT, HaXOAUTh OIIMOKU B

XOJ¢€ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 pE3yJibTaTaM

1.9

MPOBOJIUTH OTBITHl 10 HAOMIONCHHUIO (DU3HMYECKUX SIBICHUN WIIH
(bu3MYeCKUX  CBOWCTB  TeN:  (DOPMYIHpPOBATH  MPOBEPSICMBIC
NPEIION0KEHUs, COOMpaTh YCTAHOBKY W3  MPEAJIOKECHHOTO

000pyI0BaHUS, 3aMKUCHIBATH XO/1 OTBITAa U (POPMYIIMPOBATH BHIBOJIBI

1.10

BBIIIOJIHATL MMPAMBIC U3MCPCHUS C HUCIOJB30BAHUCM aHAJIOTOBBIX U
nu(poBbIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUs MPUOOPOB ¢ YUETOM

3aJJaHHOM aOCOIOTHOM MOTPEUIHOCTH U3MEPEHU I

1.11

NPOBOJUTH HCCIIEJOBAaHUE 3aBHUCUMOCTH OJHOH  (U3UYECKOIl
BEJIMYMUHBI OT JAPYroil ¢ HCIOJIb30BAHUEM TPSMBIX H3MEPEHUIH,
y4acTBOBaTh B IUIAHUPOBAHUM Y4eOHOTO HCCIEAOBaHMs, COOMpATh
YCTAaHOBKY M BBINOJHITh H3MEPEHUs, CIeAys MpeasIOKEHHOMY
iaHy, (UKCHpOBaTh pe3yibTaThl MOJYYEHHOH 3aBUCHUMOCTH
(u3NYECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BBIBOJADBI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

MPOBOJIUTh KOCBEHHbIE M3MEpEeHHsI (U3NUECKHUX BEIUYHH, CIELys
MPEMJIOKEHHOM  MHCTPYKLMHM: IIPU  BBIIOJHEHUH H3MEPEHUHN
coOHpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIYMCIIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

1.13

coOmogaTh TpaBWia TEXHUKH O€30macHOCTH Ipu  pabore ¢

1ab0paTOPHBIM 000PYTIOBAaHUEM

1.14

yKa3blBaTh TPUHIUIBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX
YCTPOUCTB, XapaKTepU30BaThb MPHUHIMIMBI JEUCTBUS HN3YYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOILIBIO UX OMHCAHUA,

UCTONB3ys 3HAaHUS O CBOWCTBaX (DUBWYECKHX SBICHUH W




HEeoOXoauMbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOANUTE TIPUMEPHl (HAXOOUTh HWHPOPMAIMIO O MPHUMEPax)
NPAaKTUYECKOr0  MCMOJIb30BaHUS  (PU3MUECKUX  3HAaHUM B
MOBCETHEBHON KM3HM UIsi OOecredeHus: Oe30MacHOCTH  IPH
oOpamieHun ¢ mnpubopaMM U TEXHUYECKUMH YCTPOHCTBaMH,
COXPAaHEHHUs 3[0pOBbS M COOJIOJEHUS HOPM HKOJIOTMYECKOTO

MOBE/ICHUS B OKpYXKaIOIIeH cpene

1.16

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

MOJKET OBITH HCHOCTOBepHOﬁ

1.17

UCII0JIb30BATh pu BBITIOJTHCHUH y4eOHbIX 3alaHui
HAYYHONOIYJISIPHYIO ~ JIUTEpaTtypy  (DU3MYECKOro  COAep:KaHus,
CIPaBOYHBIE MaTepHallbl, pecypcbl cetu VHTepHET, BIageTh
npuéMamMu KOHCIIEKTUPOBaHUs TEKCTa, npeoOpa3oBaHus

nH(pOpMaIUK U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLIICHHS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMALUN (PU3NIECKOTO
CoJiep’KaHusl, B TOM YHUCJIE IMyOJIMYHO JIeNaTh KpaTKue COOOIEeHus O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX MCCIIEJOBAaHUM, MpPU ITOM
IPAaMOTHO HCITOJIb30BaTh M3yYEHHBIN IMOHATUHHBIN ammapaTr Kypca

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

1.19

IpU  BBIIOJIHEHUH  y4YEOHBIX MPOEKTOB M  HCCIEIOBaHUUN
pacripenenaTh O0S3aHHOCTH B TpPyIIle B  COOTBETCTBUH C
IIOCTAaBJICHHBIMH 3aJadyaMH, CJICOUTHh 3a BBINIOJHEHHEM ILIaHa
IelcTBUi, aJeKBaTHO  OILIEHMBAThL COOCTBEHHBIM  BKJIad B
JIeSITENLHOCTD TPYIIIIBI, BBICTpAUBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOLINX

8 KUIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrpPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus




1.1

HCIIOJIBb30BaTh IIOHATHUA

1.2

pasiindaTth ABJICHHA 10 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘IeCKOC SBJICHHUC

1.3

pacro3HaBaTh NPOSIBIEHUE H3YyUYEHHBIX (U3NUYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYI0, BBIACIATD

CyIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUI

1.4

OINMUCHIBaTh M3YYCHHBIE CBOWCTBA TeN W (PU3HUECKUE SBICHHA,
UCTIONB3Ysl (pU3MUECKHe BEIMYUHBI, IMPH ONHCAHWUU MPABUIBHO
TPaKTOBaTh  (U3WYECKHH  CMBICI  MCIONB3yeMbIX  BEJIMYHMH,
0003HAUEeHUS U E€OUHUIBI (U3NYECKUX BEIMYMH, HaXOJIUTh
(dbopMysBl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIMYHMHY C
JOPYTUMHU BEJIMYUHAMU, CTPOUTD I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIUIUH

1.5

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

BBIPA)KCHHE

1.6

OOBACHATH (PU3UIECKHE MPOIIECCHI M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyalud MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYMHHO-CJICJCTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ NOMoIIbl0 1 — 2 U3y4eHHBIX CBOMCTBA

(bu3NYEeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacyéTHble 3a7auu B 2 — 3 NeHCTBUS, UCIIOJIb3YS 3aKOHBI U
bopMyIbl, CBs3bIBaOIIME (U3UUYECKHE BEIMYMHBI: Ha OCHOBE
aHalu3a yCIOBHUs 3aJa4M 3alUCBIBATH KPAaTKOE YCIIOBUE, BBIABIATH
HE/IOCTATOK JIaHHBIX JUIS pellIeHMs 3a/auyd, BbIOUpATh 3aKOHBI U
bopmybl, HEOOXOAUMBIE JUISI €€ PelIeHHs, MPOBOAUTH PACUEThl U
CpaBHUBaTb IOJYYEHHOE 3HaueHUE (U3NYECKOM BEIMUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH OMOIIH
(Gu3nYecKUX METOIOB, MHCIOJb3Yysl OINUCAHHUE HCCIIEI0BaHMS,
BBIJIEJIITh IIPOBEPAEMOE NIPEIIOI0KEHUE, OLICHUBATD IIPAaBUIILHOCTh

TOPsIIKa TIPOBEICHUSI HCCIICIOBAHNS, JIEIaTh BBIBOIBI

1.9

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




(bU3UYECKUX  CBOMCTB  Teln:  (HOpMyIHpOBaTh  MPOBEPSIEMBIC
MPENINONIOKEHNs, COOUpAaTh YCTAaHOBKY W3  MPEJIOKEHHOTO

000py/10BaHus, OMUCKHIBATH XOJ1 ONbITa U (HOPMYIMPOBATH BHIBOBI

1.10

BBIIIOJHATL HOPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM aHAJIOI'OBBIX
npuOOpoB U  JNAaTYMKOB (U3MYECKUX BEIUYMH, CPaBHUBATHh
pe3yabpTaThl M3MEpPEeHUH C Y4y€TOM 3aJaHHOM  abCOIIOTHOM

MNOTpCIIHOCTHU

1.11

MPOBOAMUTh HCCIENOBAHUE 3aBUCHUMOCTH OIHOW  (hU3HUecKOi
BEJIMYUHBI OT JPYrol C HCHOJIB30BAHUEM TMPSMBIX H3MEPEHHI:
IUTAHUPOBATh HUCCIIEOBaHHE, COOMpPATh YCTAHOBKY M BBINIOJHSTH
U3MEpEeHUs, CJeays TMPeJIOKCHHOMY IUIaHy, (PUKCHpOBaTh
pe3yNbTaThl NOTYYEHHOW 3aBUCMMOCTH B BHJIE TaONUIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

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

3HAYCHHUEC BCIINYHNHBI

1.13

coOnrofaTh MpaBuja TEXHUKH Oe€30MacHOCTH Mpu paboTe ¢

1a00paTOpPHBIM 000pyT0BaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JACUCTBUS M3YUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HA HX ONMCAHUSA, HCIONb3YS
3HAaHUS O CBOMCTBaX (U3MYECKUX SABICHUH M HEOOXOIMMBbIe

¢bu3nveckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTLIC TCXHUYCCKHUEC yCTpOﬁCTBa " U3MCPUTCIIbHBIC
HpI/I60pr 10 CXEMaM U CXCMATUYHBIM PUCYHKAM, COCTABJIATb CXCMbI
QJICKTPHUYICCKUX ueneﬁ C IMOCJICAOBATCIBHBIM W MapaJUICIIbHBIM
COCIUMHCHUCM OJJICMCHTOB, pas3jiidasd YCJIOBHBLIC 0003HaYEHUS

3JIEMEHTOB JIEKTPUUYECKUX LIEeTIeH

1.16

NPUBOAUTE TPUMEpHl (HAXOOUTh WHPOPMALMIO O MPHUMEPax)
NPAaKTHYECKOTO  HUCIOJIB30BaHUS  (DU3MYECKUX  3HAHUH B
MOBCETHEBHON KM3HM Uil oOecredeHus: Oe30MacHOCTH  IPH
oOpameHnn ¢ TpuOOpaMH H TEXHHYECKUMH yCTPOMCTBaMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHS HOPM 3KOJOTHMYECKOTO

MOBE/ICHUS B OKPY’KAIOLIEH cpefie

1.17

OCYIIECTBIISITh MOUCK HMH(OpManuu (U3NYECKOTO COAEPKAaHUSA B




cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U IIyTEM CPaBHEHHUS
JONOJTHUTEIbHBIX HMCTOYHHKOB BBIJCNATh MH(POPMALMIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBON UM MOXKET OBITh HEZOCTOBEPHOI

1.18

WCIIOIb30BaTh TIPU  BBITIOJIHEHUH YYE€OHBIX 3aJlaHUi  HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COAEPIKAHUS, CIPABOYHBIC
Marepuaibl, pecypchl cetn HMHTepHeT; Bianetb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(OPMALIUY U3 OHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/aBaTh COOCTBCHHBIE TUCHMEHHBIE W KpaTKUE YCTHBIC
coolOmieHus, 0000mas uHpOpMAIUI0O U3 HECKOJIBKUX HCTOYHHUKOB
(U3HYECKOTO COJEpKAHUS, B TOM YHCIE MyOJMYHO IMPEACTABISATH
pe3yIbTaThI TPOCSKTHOM MJIH UCCIIEOBATEIBCKOM IEATETLHOCTH, TIPU
3TOM TPaMOTHO HCIIOJb30BATh W3YyYECHHBIM IOHATUWHBIN amnmapar

Kypca (pU3MKH, CONPOBOXK/IATh BBICTYIUICHHE IPEe3eHTalUen

1.20

IIPU BBITIOJTHEHUH YYEOHBIX IPOEKTOB U UCCIIEAOBAHUM (PU3NUECKUX
MPOIIECCOB paclpeeniaTh 005 13aHHOCTH B TPYIIE B COOTBETCTBHHU C
IIOCTABJICHHBIMHM 3aJa4aMH{, CIEAUTHh 3a BBIIOJIHEHUEM IUIAHA
NEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIaJ B JAEATENbHOCTh TIPYIIBI, BHICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCWUCTBUE, IIPOSABIAS  T'OTOBHOCTHb

paspeniath KOHMIUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepHeMble NMPpEeAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06p33OBaTeJ'le0ﬁ nporpamMmsbl OCHOBHOI'O o0mIero 06p330BaHI/lﬂ

1.1

HCIOJIb30BATh U3YUCHHBIC TOHATUS

1.2

pa3jindaTth ABJICHUA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha

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

1.3

pacrno3HaBaTh IpPOSBIEHUE M3YUYEHHBIX (PU3UUYECKUX SBICHUHM B
OKpY’KalolleM MHUpE, B TOM 4ucie GU3NUecKue ABICHUS B IPUPOE,
IIPU 3TOM MEPEBOAUTD MIPAKTUUECKYIO 337auy B YUEOHYIO, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) PUINUECKUX SIBICHUI

1.4

OIMUCbIBATb H3YYCHHbLIC CBOMCTBA TEI M (1)I/IBI/ILICCKI/I€ SAIBJICHHA,




UCHONB3Ysl (PU3MUECKHE BEIMYUHBI, MPU ONHUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICI  MCIOJB3yEMbIX  BEJIMYMH,
0003HaUEHHUS U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAaXOJIUTh
(bopMybl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JOPYTUMHU BEIMYUHAMU, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

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

1.5

XapaKTCPpHU30BaTb CBOICTBa TCII, CI)I/ISI/I‘ICCKI/IS SABJICHUA W IIPOLECCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM AaBaTb CJIOBCCHYIO
(bOpMy.]'II/IPOBKy 3aKOHa MW 3allUChIBAaThb €ro MaTrcMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3HUYECKUE MPOIIECCHI ¥ CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluii TMPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPHYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHUE W3
2 — 3 JIOrMYEeCKHUX IIaroB ¢ MOMOINbIO 2 — 3 U3YUYCHHBIX CBOMCTBA

¢bu3nUecKux ABICHUH, PU3NIESCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacué€THble 3aAauu (ONMparouivecss Ha cUCTeMy u3 2 — 3
YpaBHEHM), HCIOJAb3ysl 3aKOHbI M (DOPMYJIbI, CBSI3BIBAIOLIUE
¢u3nueckue BENMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/auyd
3allUCBhIBaTh KPAaTKOE YCIOBME, BBIABIATh HEAOCTAOIIUE WIH
M30BITOYHBIE JaHHbIE, BRIOMPATh 3aKOHBI M (HOPMYJIIbI, HEOOXOMMBbIE
IV PEUIeHUs, POBOAUTE PACUYEThl U OLIEHUBATh PEATTUCTUYHOCTD

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

1.8

pacrno3HaBaTb Hp06J'ICMBI, KOTOPBIC MOKHO PCIIUTL IIPpU ITOMOIIU
(bl/ISI/ILICCKI/IX MCTOAOB, UCIIOJIB3YA OIMMCAHUEC NUCCICA0OBAHUS, BEIACTIATD
MMPOBEPACMOC TMPCAIOJIOKCHNUEC, OLCHHUBATH IIPABUJIBHOCTL IIOPSAAKa
IMPOBCACHUA MCCICAOBAHHA, [ACJIATb BBIBOABLI, HWHTCPIPETHUPOBATH

PE3yJIbTAThI Ha6HIOI[eHI/II‘;I 1 OIIBITOB

1.9

MPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUN WU
(U3NIECKUX CBOWCTB TEII: CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO HAabopa 0O00PYI0OBaHMSI, OMHUCHIBATH XO OMBITA U €T0

pe3yabTaThl, (GOPMYITHUPOBATH BHIBOIBI

1.10

NPOBOJUTh TPH HEOOXOTUMOCTH CEpPHI0 NPSMBIX H3MEPEHUH,
Ompeiessisl CpeaHee 3HAuYeHHe H3MepseMoi BenuuuHbl ((PokycHoe
paccTosiHue COOMparoIel JIMH3BI), 00OCHOBBIBATH BBHIOOP criocoba

HU3MEPEHHS (M3MEPUTEIHHOTO MPUOopa)




1.11

MPOBOAMUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
HCII0JIb30BaHUEM IIPSIMBIX U3MEPEHUN: IIJIAHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTAThbI
MOJYYEHHOHM 3aBHCHMOCTH (PM3UYECKUX BEJIMYMH B BHUJE TaOIUIM

rpaduKoOB, JAeJIaTh BHIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpEHUsT  (DU3NYECKUX  BEITUYHH:
IUIAHUPOBATh ~ W3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBINOJHATh HW3MEPEHUA, CIEAys MNPEII0KEHHON
WHCTPYKUMHU, BBIYHCIATh 3HAYEHUE BEJIWYMHBI U AHAIU3UPOBATH
MOJYyYEHHBIE pE3yJIbTaThl € YYETOM 3aJaHHOW MOrPEIIHOCTH

U3MEpEHU

1.13

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

nabopaTOpHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YyYEHHBIX (PU3UYECKHX MOJeNeil:
MaTepuajibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYEHHBIN
UCTOYHUK CBETA, JIy4, TOHKAas JIMH3a, IUIaHETapHas MOJENb aTOMa,

HYKJIIOHHasg MOACJIb aTOMHOT'O sapa

1.15

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

(I)PBPI‘ICCKHG 3aKOHOMCPHOCTHU

1.16

UCIIONIB30BAaTh CXEMBl UM CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPUTENIbHBIX  NPUOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB NPU PELICHUH Y4eOHO-IPAaKTHYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOESHUS N300paKeHU B INIOCKOM

3epKajie ¥ coOuparomeil T1uH3e

1.17

MPUBOJIUTH TpUMeEphl (HaXoAuTh HWHGOPMALMIO O TMpUMepax)
MPaKTUYECKOr0  HUCIOJb30BaHUA  (U3UYECKUX  3HAHUH B
MOBCETHEBHON JKM3HM Juis oOecriedeHuss O€30MacHOCTH IpHU
oOpameHuu ¢ TpubopaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXPaHEHHUs 3[0POBbS M COOIIOJEHHUS HOPM HKOJOTMYECKOTO

MOBEJICHUS B OKPY’KAIOLIEH cpelie

1.18

OCYHIECTBIISATh MOUCK HH(pOpManmu (U3NYECKOTO COACPKAHUS B
cetn VIHTEpHET, CaMOCTOATENBHO (HOPMYITUPYs TOMCKOBBIN 3aIpocC,

HaxXoaAuThb myTHu ONpCACIICHUA AOCTOBCPHOCTU HOJIy‘-IGHHOﬁ




I/IH(i)OpMaHI/II/I Ha OCHOBE HMCIOIINXCHA 3HAaHUH U JOITIOJIHUTECIIbHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh MPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JIUTEPATypy (PHU3MUECKOTO COJCpKAHUS, CIIPABOYHEIC
MaTepuainbl, pecypcsl cetu MHTepHeT; BiIaieTb NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus HH(OPMALIUY U3 OAHOMN

3HAKOBOM CHUCTEMBI B APYyryro

1.20

CO371aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOLICHHS Ha
OocHOBE WH(pOpPMAIMK M3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOTO
coiepKaHus, ITyOIIMYHO TPEACTABIATh PE3yIbTaThl IPOSKTHON MIIN
UCCIICIOBATENIbCKOM  JIEATENIbHOCTH, TPU  3TOM  T'PaMOTHO
UCTIONIb30BAaTh HM3YYCHHBI TOHATHUHHBIA anmapar H3y4aeMoro
pa3nena (U3MKUA U COMPOBOXKIATH BBICTYIJICHHE INPE3CHTALUECH C

y4€TOM 0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

IIPU BBITIOJTHEHUH YYEOHBIX IPOEKTOB U UCCIIEAOBAHUM (PU3NUECKUX
MPOIIECCOB paclpeeniaTh 005 13aHHOCTH B TPYIIE B COOTBETCTBHHU C
IIOCTABJICHHBIMHM 3aJa4aMH{, CIEAUTHh 3a BBIIOJIHEHUEM IUIAHA
NEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIaJ B JAEATENbHOCTh TIPYIIBI, BHICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCWUCTBUE, IIPOSABIAS  T'OTOBHOCTHb

paspeniath KOHMIUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3jiena

Kox
3JIEMEHTA

IIpoBepsiemble 3J1eMeHTHI COAEPKAHNS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®usznka — Hayka O npupoze. SIBiIeHUs NpUPOIBL.
OusnuecKkue SABJICHMS. MEXaHUYECKHE, TEIUIOBBIE,

QJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBELIC

1.2

®usnyeckue BenMuuHBL. M3mepeHue (usmueckux
BenuunH. ®Pusnueckue npubopsl.  [lorpemHocTs

n3MepeHuil. MexxayHapoHas CUCTEMA €IMHUI]

1.3

EctecTBeHHOHAYYHBII METO/ MO3HAHUS: HAOIIOCHHE,
IIOCTaHOBKA HAy4YHOT'O BONPOCA, BBIABH)KEHHUE TMIIOTES,
IKCIEPUMEHT II0 IIPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha6J'IIOI[aeMOFO SABJICHUA

1.4

Onucanne PU3NIECKUX SBJICHUN C TIOMOIIBIO MOIeTen

1.5

[IpakTuueckue padboOTHI:

H#H##Par###13MepeHne paccToOsHUM.

###Par### 3mepenne o0bEMa KUIKOCTH U TBEPIOTO
Tena.

###Par###OnpeneneHne pa3sMepoB MaJIbIX TeJl.
###Par###l13mMepeHne TemmnepaTypbl NP IIOMOIIH

JKUJKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

#i#HtPar#H##CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI,
X pasMmepbl. ONBITHI, JOKa3bIBAIOIINE UCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i##Par###t]|Bikenne  vactun,  BemectBa.  CBs3b
CKOPOCTH  JIBIDKCHHS 4YacTHII C TEMIIepaTypOH.

BpoyHoBckoe nBuxenue, muddysus

23

BzaumopeicTBue 4acTUILl BEIIECTBA: NPUTSIKEHNUE U

OTTAJIKUBaAHHUC




24

###Par### Arperataoie COCTOSIHHSI BEIIECTBA:
CTpOeHue rasos, JKUJIKOCTEHN " TBEPABIX
(kpuctamnuecknx)  Ted.  B3auMoOCBI3b  MEXITY
CBOMCTBAMM  BEIIECTB B  pa3HbIX  arperaTHbIX

COCTOAHUAX N UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHhIX COCTOSTHUN BOIBI

2.6

[IpakTuyeckue paboOTHI:

###Par###O1eHKa TuaMeTpa aToMa METOJIOM PSIIOB (C
UCTIONIb30BaHueM ¢otorpaduii).

HAHPar###ONBITEL 10 HAOJNIOAEHUIO  TEIUIOBOTO
pacuIupeHus ra3os.

HH#HPar###OnbITEI IO OOHAPY)KCHHUIO JIEUCTBHUS CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHME U B3AUMOJIEUCTBUE TEJI

31 Mexanuueckoe JIBIDKEHUE. PaBHOMEpHOE u
HEPAaBHOMEPHOE JBM)KEHUE
###Par####Cropocts.  CpenHsisi  CKOpOCTb  IIpH

3.2 HEPaBHOMEPHOM JBM)KEHUU. Pacuér myTu u BpeMeHHU
JIBYDKEHUS
SBnenue uHepuu. 3akoH WHepIUU. B3anMopeiicTBue

33 TeJI KaK MPUYMHA U3MEHEHHUsI CKOPOCTU JBMXKEHUS Tell.
Macca xak Mepa HHEPTHOCTH Teja

14 ###Par###InotHocTh BemecTBa. CBsA3b IUIOTHOCTU C
KOJINYECTBOM MOJIEKYJI B €IUHMIIE 00bEMA BEIlECTBA

3.5 Cuna xak XxapakTepUCTHKa B3aUMO/IEUCTBUS TEJ

16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl
MOMOIIbIO IMHAMOMETpA

37 H#iPar###IBnenne tarorenus u cuia tsbkectu. Cuna
TSKECTH Ha Apyrux miaaHerax. Bec tema. HeBecomocTh

13 Cuna tpenusi. TpeHne CKONBXEHUS M TPEHHUE TOKOSI.
Tpenue B npupoze U TEXHUKE

19 HiHtPar#H##Crio)keHne Cuil, HaIlpaBJIEHHBIX IO OJHOU
npsmMoil. PaBHozelcTByomas cui

3.10 [IpakTuueckue paboOThI:




OnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBMKEHUS
(wapuka B KMIKOCTH, MOJEJIU 3JIEKTPUYECKOrO
aBToMOOWIA M Tak pjanee). OmnpexneneHue cpeaHen
CKOPOCTH CKOJIbXEHHs Opycka WIM IIapuka 110
HAKJIOHHOM 1ulockocTH. OrmpeneneHue IUIOTHOCTU
TBEépIoro  Tema.  ONbITB,  JEMOHCTPHUPYHOIINE
3aBUCUMOCTH PacTshKeHus (nedopMmaiiin) npy>KUHbI OT
NPUIOKEHHOW cuiibl. ONBITEL, JAEMOHCTPHUPYIOLIUE
3aBUCHUMOCTD CUJIbI TPEHMS CKOJIBKEHHUS OT Beca Tena

¥ XapaKTepa COMPHUKACAIONINXCS TIOBEPXHOCTEH

3.11

®u3nyecKue SABJICHUS B IPUPOJE: IIPUMEPHI IBHKEHUS C
pa3NIUYHBIMYA CKOPOCTSIMU B )KUBOW M HEKUBOW IIPUPOJIE,

I[GflCTBPIC CHJIbI TPCHUS B IMIPUPOAC U TCXHHUKC

3.12

Texuuueckue yCTpOI’ICTBﬁI AUHAMOMCTP, MOATIHUITHUKN

TIABJIEHME TBEP/BIX TEJ, JKUIKOCTEI 1 TA30B

4.1

Hasnenue tBEpmoro tena. CrocoObl yMEHBIICHUS U

YBCIIMUYCHUA NABJICHUA

4.2

I[aBJ'ICHI/IC rasa. 3aBHCHUMOCTh JaBJICHUA TIa3a OT

o0BEMa, TeMIiepaTypbl

43

Hepe)laqa JaBJICHUA TBépZ[BIMI/I TCJIaMH, XUJIKOCTAMH

u razamu. 3axkoH Ilackansa. [ITneBMaTnueckre MalInHbI

4.4

3aBUCHMOCTh  JTABJICHHUS O KUAKOCTH OT TJIyOMHBI.
I'mppocratnueckuit  mapagokc.  CooOmiaromuecs

COCybI. FI/II[paBJ'II/ILICCKI/IC MEXaHU3MBbI

4.5

AtMochepa 3emsun U aTMocepHOEe  JIaBICHHE.
[IpuumHbl CyIIeCTBOBaHMS BO3AYLIHOH OOOJIOYKH
3eMIIH. OmnbIT Toppuuemnnn. 3aBHUCHMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HAJ| YPOBHEM

Mops

4.6

Nsmepenune armocdepnoro masnenus. [Ipubopsr s

N3MCPCHUA aTMOC(I)epHOFO JaBJICHUA

4.7

JlelicTBre KUAKOCTH U rasa Ha IOIPYKEHHOE B HUX
Teno. BeiTankuBaromasi (apxumenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. BozayxomnnaBanue

4.9

[IpakTryeckue paboOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tela B BOJE OT
o0béMa TOrpyXKEHHOM B JKUIKOCTb YACTH Tela.
OrnpeneneHre BBITAIKUBAIONIEH CUIIbI, ACUCTBYHOLIEH
Ha Telo, MOrpyxEéHHoe B JKuUAKocTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLLEH CUJIBL, ACUCTBYIOLIEH
Ha TeJNO0 B JKUIKOCTH, OT Macchl Tena. OMbITHL,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTb  BBITAJIKHUBAIOLICH
CUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa
NOTPYKEHHOU B XKUAKOCTh YaCTH TEJIA U OT IUIOTHOCTH
xkuakoctu.  KoHcTpympoBanue — apeomerpa WM
KOHCTPYMPOBAaHHE JIOAKM W  ompeneineHue  eé

rpy30I0AbEMHOCTH

4.10

®dusznueckue  SABIEHUS B MPUPOJE:  BIMSHUE
atMoc(epHOro JaBJIEHHWS HAa JKMUBOW OPraHu3M,

TUTABaHHUE PBIO

4.11

TexHUYecKue YCTpPOWCTBA: COOOMIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJIONPOBOAA, THAPABIMYECKHN Tpecc,
MaHOMETp, 6apoMeTp, BBICOTOMED, MOPITHEBOW HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT U

5.1 Mexanunueckas pabota

5.2 Mexanudeckast MOITHOCTb

53 [IpocThie MexaHW3Mbl: pbluar, OJIOK, HaKJIOHHAs

. wiockocTh. [IpaBuino paBHOBecHs pblyara

5.4 [Ipumenenure paBuia paBHOBECHUS pblyara K 0JI0Ky
«3omotoe  mpaBwio»  MexaHuku. Koadduuuent

5.5 MIOJIE3HOTO  JAcucTBUA ~ MeXaHu3MmMoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHas SHEPTUH TEJa, MOTHATOTO HAJ 3eMIIEN

5.7 Kunernueckas sneprus

58 [Tonnas mexanudeckasi sHEprus. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHU4YeCKOM OQHCPIUH
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[IpakTuueckue padboThI:

###HPar###Onpenenenue pabOThl CHIIBI TPEHHS TNPHU
PaBHOMEPHOM JIBIDKCHHH Tela I0 TOPH30HTAIBHON
noBepxHocTu. lMccrnenoBaHue YCIOBUH paBHOBECHS
ppruara. Msmepenne KIIJI HakIOHHONH IIIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpPAaHCHUA MEXaHHUYECKOM OHCPIrun

5.10

dusznyeckue SBICHUS B IIpyupoac: pblHaru B TCIIC

YCIIO0BCKa

5.11

TexHuueckue yCTpPOMCTBA: pblUar, MOABWKHBIA H
HETOIBHKHBIN OJIOKH, HAKJIIOHHAS TIOCKOCTbh, TPOCTHIE

MEXAHU3MBI B OBITY

8 KUIIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemble 31€eMeHTHI COAEPKAHUS

TEITJIOBBIE ABJIEHUA

6.1

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mmepsl
MoJieKyl1.  OmnbITel, IMOATBEPXKAAOIINAE OCHOBHBIE

ITOJIOKCHUA MOHCKyHﬂpHOKHHGTquCKOﬁ TCOpHUU

6.2

Mogaenmu  TBEPAOTO, IKUAKOTO H  Tra3o00pa3zHOTro
cocTosiHU# BemecTBa. Kpucrammndeckue u aMmopdHbIe

TCJ1a

6.3

OOBsicHEHHE CBOMCTB T'a30B, JKUIKOCTEH U TBEPIBIX TEN
Ha OCHOBE TMOJOXEHUH MOJIEKYJIIPHOKUHETUYECKOU

Teopuu

6.4

CMaynBanue u KalmWJUJISIPHBIC ABJICHUSA

6.5

TennoBoe pacIMpeHne U cKaTue

6.6

Temneparypa. CBsA3b TeMIEpaTypbl CO CKOpPOCTbIO

TCIIJIOBOT'O JIBMIXXCHUSA YaCTHI]

6.7

BnytpenHss JHEPIHUsl. CrniocoOsr U3MEHEHUs

BHYTPEHHEH SHEpPruM: TEIIoNepesadya U COBEpILECHUE




paboTsl

63 Buast TeIIonepeauu: TEIJIONPOBOAHOCTb,
' KOHBEKIIUSA, U3JTyICHUE
KomunuectBo  TemnoTel. YaenbHas — TEIIOEMKOCTH
6.9
BEI[ECTBA
TemiooOMeH u TEMIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBieHne u  OTBEpAECBAHHME  KPHUCTAJUIMUECKUX
. BEILECTB. Y IebHAas TEIUI0TA IJIaBICHUS
[TapooOpa3zoBanne u  KoHzaeHcanusi. lcmapenue.
612 Kunenne. VYapenpHas TemoTa mapooOpa3oBaHUs.
' 3aBUCHMOCTh TEMITEPATyPhl KUTIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIuMBa. Y IeIbHas TEMI0Ta CrOPaHUs
[Ipuntuner  pabotel  TerioBbix aurareneid  KI1JI
6.15 TEIJIOBOTO ABUTAaTeNA. TeIIOBRIE ABUTaTEIN U 3alllUTa
OKPY’KaloIIeH cpe/ipl
3aKOH COXpaHEHHs] M TMpeBpallleHuss HHEPruu B
6.16
TEIUIOBBIX MpoIeccax
[TpakTrueckue padbOThI:
HHHPar###ONBITEI 110 OOHAPYKEHUIO JCHCTBUSA CHIT
MOJIEKYJIIPHOTO MTPUTSIKEHUSL.
H#H#HParf#H##0OnbITBL 110 BBIPAILMBAHUIO  KPUCTAJIOB
IIOBAPEHHOW COJIM WK caxapa.
617 #HHPar###ONBITEL 10 HAOMIOIEHUID  TEIUIOBOTO

pacuIMpeHust ra3oB, KHUIKOCTEH U TBEPIBIX TEI.
#HHHPar###Onpenienenue naBieHus BO3Ayxa B OayuioHe
LINPUIA.

#H#HPar##H#ONBITHl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
JIaBJIEHUsS] BO3yXa OT €ro o0bEéMa M HarpeBaHUs WIIH

OXJIAXKJICHHA.




###Par### IpoBepka THUTIOTE3BI JTUHEHHON
3aBUCUMOCTH  JJMHBI  CTONOMKA  JKMJIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIepaTyphl.
##tPar#H##Habntonenne  U3MEHEHUs]  BHYTpPEHHEH
SHEPruM Tejla B pe3yJibTaTe Teronepeaadyn u padoThl
BHEITHUX CHIL

#i#H#HPar###llccnenoBanue SBIEHUS TEMJIOOOMEHA IPH
CMEIIMBAaHUM XOJOJIHON U rOpsYEh BOJIBI.
#H##Par###OnpeneneHue KOJIUYECTBA TETUIOTHI,
MOJy4YeHHOTO0 BOJON NHpU TEIJIO0OMEHE C HarpeThbiM
METAITUYECKUM LIUTUHAPOM.

##HPar#H##OnpeneneHue  yAelbHON  TEMIOEMKOCTH
BELIECTBA.

#H##Par###lccnenoBanue npoiecca UCapeHusl.
#H##Par###OnpenesieHue OTHOCUTENIBHOM BJIaXKHOCTH
BO3/yXa.

#H##Par###OnpeneneHue yIETbHOU TETIOTHI

IJIaBJICHUS JIbJA.

6.18

Ou3ndecKkue SBICHHUS B MPHUPOJAC: IMMOBEPXHOCTHOE
HAaTSDKCHHE W KalWUIAPHBIC SIBJIICHUS B TIPHPOJIE,
KPHUCTAJLTBI B IPUPOIE, M3nyueHue ColHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHEra.

6.19

TexHnyeckue yCTpPOMCTBA: KaNWUIAPBI, I[PUMEPHI
MCIIOJIb30BaHUS KPUCTAIIJIOB, )KUAKOCTHBIN TEPMOMETP,
JaT4YUK TEMIIepaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPECHHET'O CI'OPpaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuszanus Tei. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aumopeiictBue 3apsokeHHbIX Ten. 3akoH Kyinona
7.2 (3aBUCHMOCTH CHJIBI B3aMMOJCHCTBHS 3apsSHKEHHBIX Tell

OT BEJIMYMHBI 3apsIJIOB U PACCTOSIHUS MEKAY TEIaMu)




DneKTpuuecKoe noJe. Hanpsok€HHOCTb

7.3 SJIEKTPUYECKOro mojs. IlpuHumMn  cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »iaeKTpUYECKUX 3apsA0B. DJIEMEHTAPHbBIN
7.4 anexTpudeckuid 3apsa. Ctpoenue atoma. [IpoBogHukH
U AUDJIEKTPUKHI
7.5 3aKOH COXpaHEHHUsI DJIEKTPUUYECKOTr0 3apsiia
76 ONEeKTpUYeCKUid  TOK.  YCIIOBUSL  CYLIECTBOBAHHS
' 3JIEKTPUYECKOTO TOKA. FICTOUHHMKHN MOCTOSSHHOTO TOKa
[HevictBus 3JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJIEKTPHUYECKHUH TOK B
JKUJKOCTSX U rasax
- Onektpuueckas 1menb. Cuia Toka. DJIEKTPUYECKOE
' HaIpsKEHUE
79 CormnpoTuBieHue MPOBOJIHHUKA. VY nenbHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akon OMa 11 yyacTKa Lenu
[locnenoBarenbHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGora M MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenua
13 DNEeKTpUUECKHe LEeNnu U MOTPEOUTENU SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocTostHHBIE MarHUTHI. B3anmoelicTBre MOCTOSHHBIX
7.14
MarHuTOB
715 MarauTtHoe mosie. MaruuTHoe Tmone 3eMJIM U €ro
' 3HAUEHHUE IS )KM3HU Ha 3emiie
716 OneiT Opcrena. MarHuTHOE 10JIe 3JIEKTPUUYECKOTO
. ToKa. [[puMeHeHne 31eKTPOMArHuTOB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MNPOBOJHHK C TOKOM.
7.17 DJIEKTPOABUTATEb MOCTOSIHHOTO TOKA. Mcrionb3oBanue

BHCKTpOﬂBHFaTeHeﬁ B TCXHHUYCCKUX yCTpOﬁCTBaX H Ha




TPaHCIIOPTE

Oneitel  ®apanesd.  SIBneHue  3IEKTPOMArHUTHOM

7.18
uHaykuuu. Ipasumno Jlenna
DIIEKTPOTreHepaTop. Crnioco0sI MOJTYYEHUs
7.19 AJIEKTPUYECKOW  DHEPrMM.  ODJEKTPOCTaHLMM  Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH
[IpakTuyeckue paboTHI:
OmnBITH 110 HAOTIOICHHUIO STICKTPU3ALIUH T MHITYKITHEH
U TIPU CONPUKOCHOBEHMH.
HccnenoBanue necTBUS DIEKTPUYECKOTO OIS Ha
HPOBOJHHUKH U AUIIECKTPHKH.
COopka W TpoBepKa pabOThI AIIEKTPUICCKOW IETTH
HOCTOSIHHOT'O TOKa.
W3mepeHue U peryaupoBaHue CUIIbI TOKA.
W3mepeHue u perynupoBaHue HapsHKEHUsI.
HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO
4yepe3 PpEe3UCTOp, OT CONPOTHBIEHHS peE3UCTOpa H
HaINpsDKEHUs Ha pe3UcTope.
OnbITHI, JIE€MOHCTPHPYIOLIUE 3aBUCUMOCTh
7.20 AIIEKTPUYECKOTO CONPOTUBIIEHUSI MPOBOJHUKA OT €ro

JUTMHBI, IJIOLIAAH MTONIEPEYHOr0 CEUeHUs U MaTepuaa.
[IpoBepka mpaBWiia CIOXKEHHS HANPSOHKCHUH TPU
MOCJIE/IOBATEIbHOM COCAMHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia A CHIIBI TOKA TIPH TapaJIeIbHOM
COoeIMHEHUH pe3uctopoB. OmnpeneneHue pabOThI
JNEKTPUYECKOTO TOKa, HIYIIEro dYepe3 pe3ucrop.
OnpezneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucrope. Hccnenosanue
3aBUCUMOCTH CHJIBI TOKAQ, UYIIETO Yepe3 JTaMIOUKY, OT
HanpspkeHus Ha Hei. Onpenenenue KIIJ[ narpeBarens.
Uccnenoanue MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOTO MOJIS

MMOCTOAHHBIX MAr"HuTOB IIpU HX 06’I)GJII/IH€HI/II/I u




paznenenuu. MccnenoBanue NeUCTBUS SJIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OTBITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHIIBI
B3aUMOJICCTBUS KaTYIIKA C TOKOM U MarHUTa OT CUJIBI
TOKa W HAmNpaBJICHWs ToKa B KaTymke. V3ydenwue
JICUCTBUS MArHUTHOTO TOJSl HA MPOBOJAHUK C TOKOM.
KoHctpynpoBanue u M3y4yeHue paboThI
3JIEKTPOABUTATES. N3smepenne KIIJg
AJIEKTPOJIBUTATEILHON  yCTaHOBKU.  OMNBITHI  TIO
HCCJICTOBAHUIO SIBJICHHUS AJIEKTPOMATrHUTHOM
WHAYKIWW: HWCCIEAOBAaHUE W3MEHEHHUH 3HA4YeHHs W

HaIlpaBJICHUA UHAYKIITUOHHOTO TOKa

duznyeckue SBICHUS B MnpupoAc: ISJICKTPUUYCCKHC

SABJICHHUA B aTMOC(l)CpC, QJICKTPHUYCCTBO  JKHUBBIX

7.21 OpPTaHU3MOB, MArHUTHOE TI0JIe 3eMITH, Apeii( TOIOCOB,
POJIb MAarHUTHOTO TIOJIS JIJIS1 )KM3HU Ha 3eMIie, TIOJIIPHOE
CUSIHHE
TexHuuecknue yCTpOMCTBA: 3JIEKTPOCKOIl, aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUHK IEKTPUUECKOU SHEPIHH,
799 AIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTeIbHbBIE
. AIIEKTPOIPUOOPHI (mpumepsl), IEKTPUUECKUE
MPEAOXPAHUTENN, DIECKTPOMATHUT, DJIEKTPOIABUTATEIb
MIOCTOSIHHOTO TOKa, FT€HEPaTOp MOCTOSTHHOTO TOKA
9 KJIACC
Kox Kon
[IpoBepsiembie 2IEMEHTHI COJEPIKAHMS
pasznena 3JIeMEeHTa
MEXAHUWYECKUE ABJIEHUA
21 Mexannueckoe JABWKEHHE. MarepuanbHas TOYKA.
8 ' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTHh MEXAaHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE




###Par###HepaBHOMEpHOE MPSIMOJTMHEITHOE

8.4 nBukeHue. CpeHsisi ¥ MTHOBEHHAsI CKOPOCTh TeJla U
HEPAaBHOMEPHOM JIBHYKCHUH
95 Yckopenne.  PaBHOYCKOpPEHHOE — NPSIMOJIMHENHOE
' TBUKCHHE
8.6 #H#HPar###CBoOoqHOE magenne. OneITe [ annnes
#H##Par###PaBHOMEpHOE JIBUKEHUE IO OKPY>KHOCTH.
8.7 [lepron u yacrora obpamenus. Jluneitnas u yriosas
ckopocTH. LleHTpocTpeMurenbHOe yCKOpeHHe
8.8 [TepBriit 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpertuii 3akon HeroToHa
8.11 H#HH##Par###] [puHuun cynepno3uiuu Cul
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ###Parf##Cunia TpeHMsl: CWila TPEHHUS! CKOJIbKEHUS,
' CHUJIa TPEHHUS MTOKOSI, IPYTHe BUbI TPEHHUSI
214 #H#HParf##Cuna  TSDKECTH W 3aKOH  BCEMHPHOTO
. TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaICHHS
215 JBwxenue t1uaner  Bokpyr Connua.  Ilepas
' KocMudeckasi CkopocTb. HeBecomMocTh U neperpy3ku
816 PaBHOBecue MarepuanbHOM  TOukH. AOCOJIIOTHO
' TBEPIOE TEIIO
%17 #H##Par###PaBHOBecue TBEPOTO TENA C 3aKPEIIIEHHON
. 0Cb10 BpauieHusi. MomeHT cuiibl. LleHTp TskecTn
8.18 Nmnynsce tena. U3menenue ummyinbsca. UMmynbe cuitb
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 H#i##Par###PeakTUBHOE JBUXKEHUE
8.21 Mexanunueckas paboTa ¥ MOIIHOCTb
g2 PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
' SHEPruM U paboThl
823 [loTenuumanpHass dHeprus Tejia, MOAHATOTO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToreHimanpHast SHEPTUsl CKATOM PYKUHBI




8.25

##PartH##Kunernueckass  sHeprusa. Teopema o

KUHETHYECKOM SHECpPIrUuun

8.26

Hi#HParf##3aKoH COXpaHEHUS! MEXaHUYECKOW YHEPTUU

8.27

[IpakTuueckue pabOTHI:

OrmpezenieHne CpeHEeN CKOPOCTH CKOJIBbXKEHUs OpycKa
WIM ABW)KEHUS IIapUKa MO HAKIOHHOW TIOCKOCTH.
Omnpenenenne yCKOpeHus Teia Npu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JIBIDKEHUM  0e3  HaudajabHOU
CKOpPOCTH.

[IpoBepka THMOTE3bl: €CAM MPU PAaBHOYCKOPEHHOM
ABHUKCHUN 663 HavaJIbHOMU CKOPOCTH IMYTHU OTHOCATCA
KaK psA HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOILIUE
IIPOMEXYTKU BPEMEHU OJUHAKOBEI.

Uccnenosanue 3aBHUCHUMOCTH CUJIBI TpPEeHUS
CKOJIBJKCHUA OT CHJIBI HOPMAJIbLHOIO  JaBJICHUS.
Onpenenenne KOdPPUIMEHTA TPEHUS CKOJIbKEHUS.
Onpenenenue KECTKOCTH MNpyKuHBL. OrnpeneneHue
paboThl CHIIBI TPEHHUS NMPU PABHOMEPHOM ABMXKEHUU
TeJa Mo TOPU3OHTAIBHOM oBepXHOCTU. Onpesenenue
paboThl CHJIBI YOPYTOCTH TMpU MOAbEME Tpy3a C
HUCITIOJB30BAHUEM HCIOABHMKXHOIO MW IIOABUKHOI'O

OJIOKOB

8.28

dusnyeckue ABJICHUS B MpupoJ€: MPUIKUBEI U OTJIMBBI,
JABMOKCHUC IIJIAHET ConHeuHoM CHUCTCMbI, PCAKTUBHOC

JABUXKXCHUC KUBBIX OPraHu3MOB

8.29

TexHuueckue yCTpOWCTBA: COUAOMETpP, JaTYUKHU

TMIOJIOKCHHA, PACCTOSIHUA U YCKOPCHUS, PAKCThI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JBUKECHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KoieOaHuil: Nepuoj, 4acToTa,
aMIUIUTY1a
97 MaremaTuueckuid M MOPYKUHHBIA ~ MaSTHUKH.

[IpeBpamenne  2HEpruM  mOpu  KojieOaTeIbHOM




JABMDKCHUU

9.3

3aryxatomme KojeOaHus. BeiHyKaeHHBIE KOJIeOaHMs.

Peszonanc

9.4

Mexannueckue BoOJIHBI. (CBOWCTBA MEXAaHUYECKUX
BOJH. lIponmonbHble M momnepedHble BOJIHBL. JlIMHA
BOJIJHBI U CKOPOCTb €€  pacHpOCTpaHEHHUs.
MexaHnndeckue BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE

BOJIHBI

9.5

3ByK. ['poMKOCTH U BbICOTa 3ByKa. OTpa’keHHUE 3ByKa

9.6

HNudpas3Byk u ynbTpa3ByK

9.7

[IpakTuueckue pabOTHI:

OmnpeneneHue 4acToTbl W Iepuojaa  KojeOaHHi
MaTEeMaTHIECKOTO MasiTHAKA.

OmnpeneneHue 4acToTbl W Iepuojaa  KojeOaHHi
MPY>KUHHOTO MasiITHUKA

HccnenoBanne 3aBUCHUMOCTH Iiepuoja KoJjeOaHUit
MOJBENICHHOTO K HUTH Tpy3a OT JUIMHBl HHUTH.
HccnenoBanue 3aBUCHMOCTH Iepuoja KoJjeOaHUit
NpYy>KMHHOTO MAasiTHUKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH  Tepuoja  KoiebaHui  rpysa,
MOJIBEIICHHOTO K HUTH, OT MAcChl Ipy3a M KECTKOCTH
npyXuHel. V3MepeHue ycKOpeHHs  CBOOOJHOTO

HagcHus

9.8

dusnueckue SBICHUS B Iprupoac: BOCIIPHUATHUC 3BYKOB
JKUBOTHBIMHU, 3CMIICTPACCHHC, celicMUUYecKue BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHuueckue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BAaHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE 1MoJie. DJIEKTPOMarHUTHbIE BOJIHBI.

10.1
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana >1€KTPOMarHUTHBIX BOJIH
103 OnexTpoMarsuTHas npupoja csera. CKOpOCTb CBETa.

BosHOBEIE CBOMCTBA cBETa




[IpakTuueckue paboOTHI:

10.4 N3yueHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TeledhoHa
®dusnyeckue SBICHUS B MpHUPOJAE: OUOJIIOTHYECKOE
10.5 JeicTBUe  BHUIMMOIO,  yJIbTpaHUOJETOBOTO U
PEHTT€HOBCKOTO U3JTyUYEHHM
10.6 Texauueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBS3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monenb cBera. IcTOUHUKY CBETa
11.2 [IpsimonHENHOE pacpoOCTpaHEHHUE CBETA
13 Otpaxenue cBera. [lmockoe 3epkano. 3akoH
' OTpa)KEHMs CBETa
114 IIpenomnenne cBera. 3aKkoH MpPeNOMJICHHUS CBeTa.
' [TosiHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 Jlunza. Xop siydeit B JIMH3E
116 Ontuyeckast cucrema ¢oroanmnapara, MUKPOCKONa H
' TeJIeCKOIa
117 I'maz kak onTudeckas cucreMa. biaM3opykocTh u
' JAJIbHO30PKOCTh
11 11.8 Paznoxenue 6enoro csera B criekTp. OnbiTel HptoTOHA.

CrnoxxeHue CeKTpaibHBIX I[BETOB. Jlucnepcust cBeTa

11.9

[IpakTuueckue padbOTHI:

#HH#HPar###ccnenoBanue 3aBHCUMOCTH yria
OTPaXKEHHUS CBETOBOIO JIy4a OT yrJja MaJeHHs.
###Par###3yueHne XapaKTEPUCTHK HW300paKCHUS
npeaMeTa B TUIOCKOM 3epKaje.
#HH#HPar###ccnenoBanne 3aBUCUMOCTH yria
MPEJIOMJICHUs CBETOBOI'O Jiydya OT YIJia MAaJIeHUs Ha
TpaHUIE «BO3IyX — CTEKIION.

#iPartHt# lonmyuenne W300pakeHUH C TIOMOIIBIO
coOuparolen JTUH3HI.

#i#Par#H##Onpeneneane (HOKYCHOTO pPACCTOSIHHUSI U

OINTHYECKOMN CHIIBI CO6PIp310H.[€I>i JINH3HEI.




HHHPar###OnbITEI IO PA3J0KEHUIO OEJIOro CBETa B
CIIEKTP.
H#HPar#H##ONbITHl 0 BOCIPUSATHIO IBETa MPEIMETOB

[IpU UX HAOJIOIEHUH Yepe3 IBETOBbIE (DUIBTPHI

dusznyeckue sABICHUS B MpupoAc: 3aTMCHHA COJ'IHI_[EI u

11.10 JIyHBI, IIBETa TEJ, ONTHYCCKUE SBJICHHS B aTMochepe
(uBet Heba, pedpakius, pagyra, MUPax)
T TexHuyeckue  yCTpPOWCTBA:  OYKH,  IEPHUCKOII,
' ¢doroanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pesepdopaa u rmuianerapHas MoJieNb aToma.
' Moaens aroma bopa
192 Hcnyckanue u norjouieHue cBera aTroMoM. KBaHTHI
. JInnenyaTsle CIIEKTPHI
12.3 PaguoaktuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHUs
14 Crtpoenue aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO siapa. M30Tonsl
15 PanuoaxktuBHble nipeBpamienus. [lepuon nomnypacnana
' aATOMHBIX si7iep
126 SnepHbie peakiu. 3aKOHbI COXPAHEHUS 3apSI0BOTO U
. MaccOBOTO YHUCE
12 OHeprus cBsA3M aTOMHbIX sAnep. CBsi3p Maccsl M
12.7
SHEPTUu
g Peakuyu cuHTe3a u genenus sgep. Mcrtounukum
' sHepruu CosiHIa U 3BE3 ]
19 Snepnas o»Hepretuka. JlelcTBUE paJMOAKTUBHBIX
' M3JTy4YEHUH Ha )KUBbIE OPraHU3MBbI
[IpakTuyeckue pabOTHI:
HaGmronenne CroiomHeIX M JMHEHUYATBIX CIIEKTPOB
U3ITy4EHUs.
12.10

HccnenoBanue TPEeKoB: M3MEPEHHE SHEPTUU YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusim).

W3mepeHne paanoakTUBHOTO GoHa

12.11

®u3nyeckue SBICHHS B IMPUPOJE: ECTECTBEHHBIN




PaauOAKTUBHBIN ¢on, KOCMHYECKHUE Jy4H,
PagUOAKTUBHOE W3JIyYEHHUE MPUPOAHBIX MHHEPAIIOB,
JNEHUCTBHE PAJMOAKTUBHBIX M3JIyYEHUH HAa OpPraHU3M

YCJIO0BCKa

12.12

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

VHJVBHyaJIbHBIA TO3UMETp, KamMmepa Buiibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K IPEAMETHBIM pe3yJbTaTaM
0a30BOro ypoBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHose ®PT'OC

Ilonnmanue ponau (QU3MKKM B  HAy4YHOM KapTUHE  MHPA;
c(OPMUPOBAHHOCTh 0A30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOMH
CBSI3U M IT03HABAa€MOCTH SIBJICHUN TIPUPOJBI, O PO SKCIIEPUMEHTA B
¢usuke, o cucremooOpasymomeidi pond (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTUi, 00 3BOIIOLHUHU
($U3NYEeCKUX 3HAHUN U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHON
KapTMHE MMpa, O BKJIAJ€ POCCHUMCKMX M 3apyOEeKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHMsS O BHUJAX MaTepuu (BELIECTBO W MOJE), O JIBMKEHUU Kak
criocobe CyIIeCTBOBaHHS MaTepuu, OO0 AaTOMHO-MOJICKYJISIPHOMN
TEOPUH CTPOCHHS BEIIECTBA, O (PM3MYECKON CYIIHOCTU SIBJICHUUN
pupoabl (MexaHI/I‘-IeCKI/IX, TCIIIIOBBIX, 9JICKTPOMArouTHBIX U
KBaHTOBbIX); yMEHHME pa3iuyaTh SBJICHUS IO OMNHCAHUIO HX
XapaKTEepHBIX CBOMCTB U HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
naHHOe (pu3MuecKkoe sBIIEHUE; YMEHHE pPaclio3HaBaTh IPOSBIICHUE
U3YyYEHHBIX (PU3UYECKUX SIBICHUI B OKPYXKAIOIIEM MHUPE, BbIICIAA

WX CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH )

Brnagenue ocHoBaMM MOHSATUWHOIO ammapara U CHUMBOJIUYECKOTO
s3pIKa (PU3UKU U MCIONB30BAHUE UX JJIS pelIeHHs YYeOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA TeN, (PU3WUYECKHUE SIBICHUS W

MMpOUECChI, UCITIOJIB3Y (I)yH,Z[aMeHTaJIBHLIe " SMIIUPUYICCKHUC 3aKOHBI

YMeHHue OIUChIBAaTh HN3YUCHHBIC CBOMCTBA TE€I H (I)I/I3I/I‘-IGCKI/IG

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

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOJTr0IeHNS PaBHJT OE30MTACHOTO TPY/a: HAOMIOACHUE HU3UIECKUX
SIBJICHU:

YMCHHUC CaMOCTOATCIIbHO CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY




13 JaHHOTO Habopa 000pyMOBaHMS IO MHCTPYKIIMH, OTIMCHIBATH XO]T
OTIBITA M 3alUCBIBATH €0 Pe3yJIbTaThl, (POPMYIHPOBATH BBIBOBI;
MIPOBEJCHUE MPSIMBIX M KOCBEHHBIX H3MEpeHuN (U3NUecKux
BEIMYMH: YMEHHME IUIAHUPOBATH W3MEPEHMS, CaMOCTOSTEIBHO
coOupaTh HSKCHEPUMEHTAJbHYIO YCTAaHOBKY IO HHCTPYKLHUH,
BBIUUCIIATh 3HAYCHHE BEJIMYMHBI U aHAJIU3UPOBATh I1OJTYUYCHHbIE
pe3yapTaThl ¢ Y4YETOM 33JaHHOM IOIPEIIHOCTH pe3yJIbTaTOB
U3MEPEHU;

MIPOBEJICHUE HECJIOXKHBIX OSKCIEPUMEHTAIBHBIX MCCIIEI0BaHUM;
CaMOCTOSITENIFHO COOMpaTh HSKCIEPUMEHTAJbHYIO YCTaHOBKY H
MPOBOAMTH  HCCJIENOBAaHUE 1O  HMHCTPYKIUH, IPEACTABIAThH
MOJIyYeHHbIE 3aBUCUMOCTU (PM3NYECKUX BEJIMYMH B BHUJE TaOJIUI] U
rpadUKoOB, YYMUTHIBaTh IOTPELIHOCTH, JENaTh BBIBOJABI 110

pe3yjibTaTaM UCCICTOBAHUA

[Tonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoOAelnei
(MaTepuanbHas TOUka, aOCOIOTHO TBEPIOE TEJIO, MOJIENIN CTPOCHHUS
ra3oB, XUIKOCTEH W TBEPABIX TeJ, IUIAHETapHAas MOJENb aToMma,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHUE NPUMEHATh UX IS

00BsACHEHHUS (1)I/ISI/I‘I€CKI/IX IIpoueccoB

YMmeHnne oOBACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEN, B TOM
YUCJIE U B KOHTEKCTE CUTyalUdl IPAaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IIPUYMHHO-CIICICTBEHHBIE CBSI3U
U CTPOUTHb OOBACHEHHE C OIOpOW Ha H3YUYCHHBIE CBOMCTBA
Gu3n4ecKkux sBICHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEIU

YMmeHnue pemath pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCIIONB3Ysl 3aKOHBI U (QOpPMYJIBL, CBs3bIBatONIMe (U3NYECKUE
BEJIMYUHBI, B YaCTHOCTH, 3allUCHIBATh KPATKOE YCIIOBHUE 3aJayH,
BBISIBJISITH HEJIOCTAIOIIME JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIBL,
HE00XOIUMBIE JUIs €€ PelIeHHs, UCIIOIb30BaTh CIIPAaBOYHbBIE TAaHHBIE,
MIPOBOJIUTH PACYETHl U OLIEHUBATH PEATMCTUYHOCTH IOJYYEHHOTO
3HAa4YeHUs (PU3MUECKON BETMUNHBI; YMEHHE ONPEACIATh Pa3MEPHOCTD

¢bu3nyecKoil BeIMYNHBI, MOTYYEHHON IPU PEIIEHUH 3a7aun

Vmenue XapaKTCPU30BaThL MPHUHIUIILI Z[GflCTBI/I?I TEXHUYCCKUX

YCTPOMCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBILIIIEHHBIX




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

3aKOHOMEPHOCTH

10

YMeHue HUCrosib30BaTh 3HAHUA O (U3MUECKUX SBICHUAX B
MIOBCETHEBHON KM3HM Ui obOecredeHuss Oe30MacHOCTH  IpH
oOpamieHUH ¢  OBITOBBIMH  NpHOOpaMH W TEXHUYECKHUMHU
YCTPOMCTBAMH, COXPAHEHHUS 310pOBbS U COOJIIOJCHHS HOPM
9KOJIOTMYECKOTO TOBEJIEHUS B OKpY)KaIOIEH cpene; MOHMMaHue
HEOO0XOIMMOCTH NPUMEHEHUs JOCTHKEHUHM (PU3MKU M TEXHOJOTH

JUI paliMOHaIbHOIO IPUPOIOTOIb30BAHUS

11

OneIT TIOMCKA, TPEOOpa3OBaHUS W TIPEACTABICHUS WHGOpPMAIUU
(bU3MYECKOTO COAEp)KAHUS C HCIOJIB30BaHMEM HWH(OPMAaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh I0CTOBEPHOCTh
MOJly4eHHON WH(GOpMallMd HAa OCHOBE HMEIOIIUXCS 3HAHUM U
JONOJIHUTENBHBIX ~ MCTOYHUKOB;, YMEHUE HCHOJIb30BAaTh IMPHU
BBITIOJTHEHUH Y4EeOHBIX 3aJaHUil HAyYHO-IOIMYJISIPHYIO JINTEPATypy
(U3HYECKOTO COCPIKAHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYpChl CETH
Wutepner; BnameHue 0a30BbIMM HaBbIKAaMU MpeoOpa3oBaHUs
nH(pOpMalMi W3 OJHOW 3HAKOBOH CHUCTEMBI B JIPYTyIO; YMEHHUE
cO3/1aBaTh COOCTBEHHBbIE NMHCHMEHHbIE M YCTHBIE COOOIIEHHS Ha

OCHOBE MH(POPMAITUH U3 HECKOIBKUX NCTOYHUKOB




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

Kon IIpoBepsiemMblii 3JIEeMEHT COAEePKAHUS

1 MEXAHWYECKUE ABJIEHMA

1 Mexannyeckoe JBmkeHne. MarepuanbHasd Touka. (Cucrema  oTcuéra.
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMEpHOE U HepaBHOMEpHOE IBHXkEHUE. CpeaHss ckopocTs. Popmyiia ajis

1.2 BBIYUCIICHUS CPEIHEH CKOPOCTH: V = S/t

PaBHOMepHOC HpHMOHHHeﬁHOC JABWXKCHUC. 3aBUCHUMOCTh KOOpAWHATHI TEJIa OT

BPEMEHH B CIIy4ae paBHOMEPHOT'O IIPSIMOJIMHEMHOTO IBUKCHHUS:

13 x(1)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHU /ISl TPOEKIMU CKOPOCTH, MPOEKIUU
MepeMEeNIeHus, MyTH, KOOPAMHATHI IIPU PABHOMEPHOM MPSIMOJIUHEHHOM

JABMOKCHUN

3aBUCHMOCTD KOOpAUHAThl TC€JIa OT BPCMCHU B CJIyda€C PABHOYCKOPCHHOI'O

pr[MOJ'IPIHCﬁHOFO JBHXXCHUA:

() =vo, *1+ac* 5

L

@opMyIIbl Uil MPOCKIHUH IMEPEMENICHUS, MPOEKIUU CKOPOCTH M IPOEKIHH

YCKOPCHUS IIPpU PABHOYCKOPCHHOM HpHMOJ’IHHGﬁHOM JBUXKCHUMN:

(%]

—

1.4 s.(D=y -t+a

¥

[ SV] |
-

U.\'([) =Upy T8 -1,

a (f)=canst,

2 )

le- = U’;I- = 3("151'
I'paduky 3aBUCUMOCTH OT BpPEMEHH JUIS MPOEKIUH YCKOPEHUS, MPOCKINU
CKOpPOCTH, IPOCKIHU MNEPEMEIICHUA, KOOPAWHATHI IIPpHU PaBHOYCKOPEHHOM

pr[MOJ'IPIHCﬁHOM JBHUXCHUHN

CBoOoanoe nagenue. @opmyIibl, OMUCHIBAIONINE CBOOOIHOE MAJICHUE Tella 10

1.5 BCPTHKAIIN (,Z[BI/I)KGHI/IC TCJIa BHHU3 HJIM BBEPX OTHOCHUTCIIbBHO ITOBCPXHOCTHU

3emun). I'paduku 3aBUCHUMOCTH OT BpPEMEHM Ui MPOEKLUUU YCKOPEHHS,




MPOEKIIMU CKOPOCTH M KOOpJAUHATHI NpU CBOOOAHOM TaJE€HUU Tejla IO

BCpTUKAIIN

CkopocTh pPaBHOMEPHOTO MABIDKCHHUS Tela 10 OKpyXHOCTH. Hampasienue
CKOPOCTH.

(DopMyna AJI1 BBIMUCIICHHUA CKOPOCTU YEpPE3 pPaaAnyC OKPYKHOCTHU WU INIEPUOI

oOparieHus:
— 2nR
T

LenTpocTpemurensHoe yckopeHue. HampaiieHHE LEHTPOCTPEMUTEIBHOTO

yckopenusi. Dopmya sl BBIYMCICHUST YCKOPEHUS:

1.6
2
i 2 v
"R
®opmyiia, CBI3BIBAIONIAS IEPUOJT ¥ YACTOTY OOpAIICHUS:
V= :
T
Macca. IInotHocTs Bemecta. @opmyia A1 BBIYUCICHUS IUIOTHOCTH:
i m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloskeHHe Cuil
1.9 SIBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIbI, JEHCTBYIOIIEN
Ha TEeJIo
B3anmopericteue ten. Tperuit 3akoH Herorona:
1.11 Fyn=-Fy
12 TpeHue nokos u TpeHue ckoibkeHus. DopMmyna Aasd BBIYMCIECHUS MOZIYJIS

CHJIBI TPCHUA CKOJIbXKCHUSA!




F_=pn-N

1.13

Hedopmarnus tema. Ympyrue u Heymnpyrue nedopmarnuu. 3aKOH YIPYroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -MA
F:G.:—_“

R
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO TaICHHS.

®opmyrna Juis BBIYUCICHUS CHIIbI TSDKECTH BOJIM3M MoBepxHOCTH 3emin: F =
mg.
JIBwkenue miaHer Bokpyr Connua. [lepBas kKocMudecKkasi CKOPOCTb.

HesecomocTs 1 neperpy3ku

1.15

Nmmynse Tena — BekTopHas (pu3ndeckas BeIMUMHA.
p=mo

I/IMHyJ'IBC cUCTeMEI Tea. I3MeHeHne HUMITYJIbCA. I/IMHy.IIBC CHIJIBI

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JIS 3aMKHYTOI>’I CHUCTEMBI TCJI:
D=mU; +m, U, =const

PeakTuBHOE NBUMKEHUE

1.17

Mexannueckast pabota. @opmyia st BEIYUCICHHUS PaOOTHI CHITBL:

A=Fscosut

Mexannueckass MOIITHOCTE:

MLz
I

1.18

Kunernueckas u MMOTCHIMAJIbHAA SHCPI'UA. q)opMlea JJIA BBIYHUCIICHHUA

KUHETHUYECKON SHEPIUU:

o~
E. =
£ 9

i




Teopema o knHeTHUECKOU SHEprun. Popmya A1 BEIYUCICHUS
[IOTEHIMAIbHOU DHEPIUH TEJIa, IOAHATOrO

HaJI 3eMIéil:

E_=mgh

Mexannyeckas SHEpIusi:

E=E.+E 2
1.19 3aKOH COXpaHEHUsl MeXaHW4YeCcKor sHeprun. Popmyra ajsi 3aKoHa
COXpAaHEHUS MEXaHUYECKOW SHEPTUM B OTCYTCTBUE CHJI TpeHHUs: E = const.
[IpeBparieHue MeXaHMYECKON SHEPTUU NPU HATTMYUU CUIIBI TPEHHUSI.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peraar. MomenTt cuitel: M - Fl.
YcnoBue paBHOBECUS pblyara:
M +M, +..=0
1.20 <
[ToasuxHbIN 1 HeOABWKHBIN O0510Ku. KITJ[ mpocThIx MEXaHU3MOB,
n= ‘%on&sm
Aaarpaqemx
[laBiienue TBEpIOTO TEIIA.
dopmyiia 171 BBIYUCICHUS JaBICHHS TBEPIOTO TeNa:
-
pP= o
191 JaBnenue raza. ATMmocdepHoe J1aBlIeHHUE.
. IM'uapocTraTudeckoe 1aBlieHUE BHYTPH KUIKOCTH.
®opmyiia 11 BBIYUCICHUS JaBJICHUS BHYTPH KUJKOCTH:
P=pgh+py,
1.22 3akoH [lackans. ['mapaBnuueckuii npecc
3akon Apxumena. dopmyna st onmpeneNeHUs BBITAIKUBAIONICH CHIIHI,
1.23 JEUCTBYIOLLEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ra3:

Fam =PEV




VYcaopue mnaBanus tena. [lnaBanue CyZI0B M BO3QYyXOIlIaBaHHUEC

1.24

Mexanuyeckue koyieOaHusA. AMIUIMTYAa, TEPUOJ W dYacToTa KoJieOaHUH.

dopmyiia, CBSI3bIBAIOLIAs YACTOTY M NEPHUO/ KOJIeOaHUI:

1.25

Marematnueckuil M TpYyXKMHHBIA MasTHUKH. lIpeBpamieHune sHeprum mnpu

KoJIe0aTeIbHOM JABUXKCHUN

1.26

3aTyxaI01uI/Ie KoJieOaHHsI. BBIHy)KI[eHHBIe kosieOanus. Pe3onanc

1.27

MexaHuuecKre BOJIHEI. HponoanHe " MOIICPCUYHBLIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCHpOCTPAHCHHUS BOJIHBI:

=g

1.28

3Byk. I'poMKOCTB M BbIcOTa 3ByKa. OTpakeHUE 3ByKOBOI BOJIHBI Ha I'PaHULIE

IByX cpell. IH(ppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomul

W3mepenue cpegHell NMIOTHOCTH BEILECTBA; apXUMENOBOM CHIIBL; XKECTKOCTU
MPYXUHBL; KO3 (PULIMEeHTa TPEHUS CKOJIBXKEHUS; paOOThl CUJIbI TPEHUSI, CUJIIBI
YIPYTOCTH; CpeHEN CKOPOCTH IBMKEHUSI OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUs1 Opycka TpH ABMKEHWUU IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuosia KojeOaHUM MaTeMaTH4eCKOro MasTHHKA, 4YacTOThl M Iepuoja
KoJieOaHUH MPYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YIPYTOCTH NpU MOABEME IPy3a C MOMOILBIO HEMOJIBUIKHOIO
0J10Ka; pabOThI CUJIbI YIPYTOCTH NPHU MOAbEME I'Py3a C IOMOILBIO MTOABHKHOTO
6J10Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOW CHJIBI OT 00BbEMa MOrpyXEHHOU
YacTH TeJIa U OT IUNIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOILEH CHUIIBI
OT MAacCChI TCJia, CUJIbI TPCHUA CKOJILXKXCHUSA OT CUJIbBI HOPMAJIbHOI'O AAaBJICHUA U
OT pOoJia TIOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIEH B IIPY’KHUHE, OT CTEIIEHU
nedopmaruu npyKUHbI; YCKOpeHUs OpycKa OT yriia HaKJIOHA HampaBJISIOIICH;
nepro/ia (4acToThl) KOJIeOaHUH HUTSHOTO MAasgTHUKA OT JUIMHBI HUTH; TIepuoJa
KoJe0aHui MPYXUHHOTO MAasiTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBL;
WCCIIeIOBaHNEe HE3aBUCUMOCTH TMepHoJia KojeOaHWH HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka yciioBust paBHOBECHSI pbIyara

1.30

Qusuueckue sA6NeHUs 6 Npupooe: TPUMEPHl JBUKEHHUS C Pa3IMYHBIMU

CKOPOCTSIMH B )KMBOW U HEXHUBOW MPHUPOJE, NEHCTBUE CUIIBI TPEHHSI B IPUPOJIE




U TEXHUKE, MPWIMBBI M OTJIMBBI, ABM)KEHHE IUIaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKEHUE )KUBBIX OPraHU3MOB, PbIYary B TEJIC YEIOBEKA, BIUSIHUE
aTMoc(epHOro NaBieHUs Ha >KMBOW OpraHU3M, IUIaBaHHE pbIO, BOCHPUSATHE

3BYKOB KUBOTHBIMH, 3E€MJICTPACCHUC, ceiicMruYecKue BOJIHBI, HyHaMH, 3X0

Texuuueckue yCI’npOlZCWlGCl.‘ CIIMAOMCTpP, AATUUKHU ITOJIOKCHUS, PACCTOSHUA U
YCKOpPCHUA, AWMHAMOMCTpP, IMNOAUIMIIHWKH, PaKCThl, pbIiyar, HO[[BPI)KHI)IP'I u

HEMOABMKHBIN 6J'IOKI/I, HaKJIOHHas IINIIOCKOCTb, IIPOCTBIC MCXAHU3MbI B 6BITy,

131 COOOMIAIONIMECs COCYAbl, YCTPOMCTBO BOAOIPOBO/IA, THAPABIMUECKUIN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BaHUE YIIbTPA3ByKa B OBITY U TEXHHUKE

2 TEIIJIOBBIE SABJIEHU S
OCHOBHBIE TOJIOKEHHUSI MOJEKYJISIPHO-KMHETHUYECKOM TEOpUHM  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPO0T0, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHM BEIIECTRA.
Kpucrannuaeckue u amopdHbIe Tena

25 JBwxenue dactuil BemecTBa. CBs3b CKOPOCTH JABMKEHUS YACTHUIl C

' Temneparypoil. bpoyHoBckoe aBukenue, tuddysus

23 CmauyuBaHue U KalWUISIPHbIE SIBICHUS

24 TenoBoe paciiupeHue u cxatue

2.5 TemoBoe paBHOBECHE

26 BuyTtpennss sneprus. Pabora um Temmomnepemnada Kak CHocOObl W3MEHEHUs

' BHYTPEHHEN SHEPIUU

2.7 Bupl Terionepenaun: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3TyYEHUE
HarpeBanne wu oxmaxkngenue Tten. KommuecTBO TEIUIOTHL. Y aenbHas
TEINIOEMKOCTb:

2.8 . :

O=cem(t,—t,)
3aKOH COXpaHEHUsI PHEPTrUM B TEIUIOBBIX MpoIleccax. YpPaBHEHUE TEIJIOBOIO
OajaHca:
2.9
0,+0, +..=0
Ucnapenune u xonaeHcauusi. M3MeHeHMe BHYTPEHHEW SHEPIUM B IPOIECCE
510 WcnapeHuss W KOHJeHcauuu. KumneHune KUIKOCTH. YelbHas TerioTa

napoo6pazoBanus: L = Q/m




2.11

BnaxnocTs Bo3ayxa

2.12

[InaBnenne wu kpucraumsaunusa. J3MeHeHHe BHYTPEHHEH OHEpPruM IIpU

IUTAaBJICHHUU U KpUCTAJIJIN3AallNH. VY aenbHas TEIioTa MIaBJICHUS:

2.13

BHyTpeHHsIsT SHeprusi cropaHusi TOIUIMBA. YJAelbHas TEIJIOTa CrOpaHUs

TOIIMBA: ¢ = Q/m

2.14

[Ipunuuns! padots! Temnosbix aurareneil. KI1J[ teroBoro apuraresns

2.15

IIpaxkmuueckue pabomol

W3mepenue yaenbHON TeMIOEMKOCTH METAIIIMYECKOTO HWIMHIPA; KOJINYECTBA
TETUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypsl (hUKCHPOBAHHOMN
Macchl, B KOTOpPYHO OIIyIIEH HarpeTblii LWIMHIP; KOJUYECTBA TEIUIOTHI,
OTIaHHOI'O0 HArpeThIM LWJIMHAPOM, IIOCIIE OIYCKAHMs €ro B BOAY KOMHATHOU
TEMIIEPATypPbl; OTHOCHUTENBHOM BJIAJKHOCTH BO3AYyXa; YACIBHOW TEIUIOTHI
IaBiaeHus Jpfa. lcciemoBaHwe W3MEHEHMs TEMIEpaTypbl BOABI  IIPU
Pa3NUYHbIX YCIOBMSAX; SIBIECHUS TEMJI000MEeHa MpH CMELIMBAHUU XOJIOJHOU U

ropsiueit BOJbI; Mpoliecca UCIapeHust

2.16

Duzuueckue A61eHUs 6 npupooe: TIOBEPXHOCTHOE HATSHKEHNUE M KalWUISIPHbIE
SBJICHUSI B IPUPOJIE, KPUCTAIUIBI B MpUpoae, uznyuyenue CoiHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHesl, CHera

2.17

Texnuueckue ycmpoﬁcmea: KalmnuJIsIpPhI, IPpUMCEPBI HCIIOJIB30BaHUA
KpucCTaljioB, )KI/IJIKOCTHI)II\/’I TEPMOMCETP, JATUUK TEMIICPATYPBI, TCPMOC, CUCTEMA
OTOIUICHUA AOMOB, TUT'POMCTPLI, IICUXPOMCTpP, IMapoBasi Typ6I/IHa, ABUTATCIIb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB

32

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

3.4

QHCKTpI/I‘-IeCKOC ITOJIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'0 IOJIA. HpI/IHI_II/Il'[

CYNEPIO3UINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsiaoB. JlelicTBHE AIIEKTPUYECKOrO IOJIS Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPHUKU




[TocTostHHBIN daeKTpUYeCKUid TOK. JleWcTBus snekTpuyeckoro Toka. Cuia

TOKa. HaHp}I)KeHI/Ie .

3.6 I=q/t, U=A4/4q

DNEKTPUUECKOE COITPOTUBIIEHHE. Y AEIBHOE IIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R =pl/S
13 3akon Oma a1 yyacTka anekrpudeckont nenu: I = U/R

[locnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:

» T T T = e [
3.9 [TapannenbHOe coeAMHEHNE IPOBOJAHUKOB PAaBHOIO CONIPOTUBIICHHUS:
R RS R
1 L 1 L 2

CMmeliaHHbIE COEIMHEHUS IPOBOIHUKOB
3.10 PabGota u MomHoOCTh 21€KTpHYeckoro Toka. 4 = Ult, P = Ul

3akoH J[>xoyns — Jlenia:

2

3.11 O=I"-R-t
312 OneiT Opcrena. MarHutHOe Moje NPSIMOrO IPOBOJHUKA C TOKOM. JIMHMM

MarHMTHON MHyKIIUU
313 MarautHoe 10JIe TOCTOSIHHOIO MarHura. B3aumMoneicTBHE IOCTOSHHBIX

MarHuToB
3.14 JleficTBHEe MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM
3.15 OneiTel @apanes. SABneHue snekTpoMarHuTHON MHAyKuuu. [Ipasuino Jlenna

IIpakmuueckue pabomoi

W3MmepeHne  JIEKTPUYECKOTO  CONPOTHBICHHA  PE3UCTOPA;  MOIIHOCTH
316 AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPHUUECKOTO TOKA.

I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHMKAIOLMICTO B IIPOBOAHHKE
(pe3I/ICTOpBI, naMnqua), OT HAIIPAKCHUA Ha KOHIAX NPOBOJAHNKA; 3aBUCUMOCTHU

COIIPOTUBJICHHA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAW €T0 IMOMEPEYHOI'O0 CCUCHUA




" YACJIBHOI'O COMMPOTUBJICHUSA.
HpOBepKa npaBujia IJIsd QJICKTPUICCKOI'0 HAIPSIKCHUS IIPU ITOCIICAO0BATCIIBHOM
COCAMHCHNMN IPOBOAHHMKOB, IIpaBUJIa JIsI CHUJIbBI JJICKTPUUYCCKOIO TOKa IIpH

napaijIeJIbHOM COCANHCHUH ITPOBOAHHUKOB (pe3I/ICTOpBI 151 naMnqua)

Qusuueckue A6NeHUss 8 Npupode: DIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TTOJIe 3eMJTH, IPEH( MOIFOCOB,
POJIb MAarHUTHOT'O TOJIS U1 XKU3HU Ha 3emiie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEpPMETp, BOJIBTMETp, peocTar,
CUETUYMK  DJCKTPUYECKOH DHEPTUH, DIEKTPOOCBETHTEIBbHBIE MIPUOOPHI,
3.18 HarpeBaTesIbHbIE JIEKTPONPUOOPHI (mpumepsl), NIEKTPUUECKHUE
MIPEIOXPAHUTENH, AJIEKTPOMAarHuT, AJIEKTPOJABUraTeNlb IOCTOSIHHOIO TOKa,
TeHepaTop MOCTOSHHOIO TOKa
3.19 DJIeKTpOMarHuTHbBIE BOJHEI. [1IKkasa 3eKTpOMarHuTHBIX BOJH
3.20 JlyueBas monens cBeta. [IpsamonnHeiiHOe pacipOoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHHUS CBETA
3.23 JHucnepcus ceeta
3.94 JIunza. Xon nyueid B nuH3e. POKycHOE paccTosiHuE JuH3bl. OnTHuecKas cuiia
' auH3bl: D = 1/F
3.25 I'ma3 xak ontuueckas cuctema. ONTHYECKHUE TPUOOPHI
Ipakxmuueckue pabomul
#HH#HPar##l13MepeHre ONTUYECKON CHIIBI coOMparomieil JIMH3bI, (POKYCHOTro
paccTosiHus coOMparoIei JIMH3bI (110 CBOWCTBY paBEHCTBA Pa3MEpPOB MPEAMETA
1 U300pakeHus1, KOTAa MPeIMET PACIIONOkKEH B IBOWHOM (hOKyce), moKa3aTesns
3.26 MIPEIOMJICHUS CTEKIIA.
#H##HPar##lccnenoBanue CBONCTBA M300paKEHUS, MOJYYEHHOT'O C TOMOIIbIO
coOuparoleld JUH3bl; U3MEHEHUS! (POKYCHOI'O PACCTOSHUS JIBYX CIIO’KEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa MPEIOMIIEHHMsI CBETOBOIO Jy4a OT yrIjla IaJcHUs Ha
IPaHULE «BO3LyX — CTEKIIO»
307 Qusuueckue senenus 6 npupoode: 3atmenuss ConHua u JlyHbl, LBera Ted,
' ONTUYECKHUE SBJICHUS B aTMocdepe (1IBeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, MEpUCKON, (¢oToanmapar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBEBIE SABJIEHUA




PannoaktuBHOCTH. Anba-, 6eTa-, ramMmma-u3nyuenus. Peakuun anbga-u Oera-

4.1
pacmana

42 Omnwitel Pesepdopna mo paccesnuro anbda-gactuu. [lnanerapHas Mmopens

' aToMa

4.3 CocraB aromHoro sigpa. M3otormst

4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP

4.5 SnepHble peakuuu. 3aKOHbI COXPAaHEHUSI 3aPsA0BOTO0 U MACCOBOI'O YUCEN
Qusuueckue sA6NeHUs 8 Npupode. €CTECTBEHHBIN paauoaKTUBHBIN (OH,

4.6 KOCMHYECKHE Jy4d, PaAHMOAKTUBHOE W3IIYYCHHE MPHUPOIHBIX MHHEPAJIOB,
NeiiCTBUE pPaJIMOAKTUBHBIX U3ITyUYE€HUI Ha OPraHU3M YellIOBEKa

47 Texnuueckue ycmpoticmsa: CIeKTPOCKOII, UHANBUAYATbHBIN JO3UMETp, KaMepa

Bunbcona, simepHas 3HEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






