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MNOACHUTEJIbHASA 3AININCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3zoBaHuUs
COCTaBJieHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanpbHO paboueid MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanust yue6Horo npenmera «Ou3nkay.

[IporpaMmMa 1o ¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHS
COCTaBJieHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOIl 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHO paboueit MporpaMMbl BOCIIUTAHUS U
KOHIIETIIMHY MTpenoiaBanus yueOHoro npeamera «dusukay.

CognepxaHue mporpaMMmbl MO (U3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS W OPraHM3aINI0 H3y4YeHUS
¢u3MKN Ha NEATEIBHOCTHOM OcHOBE. B mporpamme mo (usmnke y4duTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpemmera B peanusanuu tpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs], a TAaKKe
MEXIPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[IporpamMma no ¢usmke ycTaHaBIMBaeT pacrnpezesieHue yueOHOro MaTepuana
1o rojaM o0yueHus (10 Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHM 00yJaroIUuXCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
MOMOIIIM YUYUTEIIO B CO3/1aHUU paboueill mporpaMMBl 10 y4eOHOMY MPEIMETY.

®duszurka ABIAETCA CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, TMOCKOJIBKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOIIECCOB U
SIBJICHUW, W3y4YaeMbIX XHUMHEH, Ouosiorued, actpoHoMuer U (HU3NYECKOU
reorpaduel, BHOCHUT BKJaJ B €CTECTBCHHOHAYYHYIO KApTUHY  MHDA,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HayyHOro MeEToja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType oOIero
00pa3oBaHUsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe Y 00y4aroluXcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMpEANojaraeT OBJIAJICHUE
CIICIYIOIUMUA KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBACHATH SBIICHUS,

e OIICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPIPETHPOBATH JAHHBICE M HCIOIb30BAaTh HAyUYHBIE JIOKa3aTelIbCTBA



JJIA TIOJIYYCHHA BBIBOIOBY.

lenn wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOIO O0O0IIEro oOpa3oBaHMs
omnpeneneHbl B KOHLEMLMM IpenoaaBaHus yudeOHoro mnpeamera «Duszuka» B
oOpa3oBarenpHbIX opraHu3zanusx Poccuiickoii @exepauuu, peau3yOMIHUX
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

Lenu nzyyenust pu3uKu:

NpuOOpEeTeHNE HWHTEpeca M CTPEMJICHUS OOydYalolUXcsd K Hay4YHOMY
M3YYEHUIO TPUPOJbI, PA3BUTUE HUX HUHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIE MO3HaHUs U (popMuUpoBaHUE
VICCIIEI0BATEIbCKOIO OTHOLIEHUS K OKPY KAIOLIUM SIBJICHUSIM;
dbopMupoBaHHEe HAYUYHOTO MHUPOBO33PEHHUSI KaK pe3ysbTaTa HW3yUYCHHS
OCHOB CTPOCHUSI MaTepUu U PyHAAMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUNW O pOJd (DU3UKH JUIsI PA3BUTHS JAPYTHUX
€CTECTBCHHBIX HAyK, TEXHUKHU U TEXHOJIOTHM;

pa3BUTHE  TMpPEACTaBICHU O  BO3MOXHBIX  cepax  Oyayuiei
npodeCCUOHANILHON JIEATEIbHOCTH, CBS3aHHON ¢ (DU3UKOM, MOJATOTOBKA K
JanbHEeWIeMy 00y4YeHHIO B 9TOM HaIMpaBJICHUU.

JlocTibkeHne 3TUX Ienied mporpaMMbl Mo (U3MKE Ha yYpOBHE OCHOBHOTO
oO1rero 0opazoBaHus 00ECIIeYMBACTCS PEIICHUEM CIICYIONIUX 3a/1au:

NpUOOpPETeHUE 3HAHMA O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX

NpUOOpETeHNE YMEHUN OMUCHIBATH M OOBACHITH (DU3UYECKUE SIBJICHUS C
UCTIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHMUIA,

OCBOCHHE METOJIOB pCIICHUS MPOCTEHINMX pacyeTHBIX 3adad ¢
UCTIOJIb30BaHUEM bu3IIecKuX MOJIeTIeH, TBOPYECKHUX u
IPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII01aTh TPUPOIHBIC SIBJICHUS U BHITIOJIHATH OTBITHI,
naboparopHbie  pabOTBl M  AKCIEPUMEHTAIbHBIC HCCICOBAHHUS C
WCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ mHPOpMaIend (HU3NIECKOTO COACPKAHUS,
BKJIFOYasi UHPOPMAIHMIO O COBPEMEHHBIX JOCTIKEHUAX (U3HKHU, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE MH(POPMAITUH;

3HAKOMCTBO €O cepamMu MPOPECCUOHAILHOM JIEATESILHOCTH, CBA3aHHBIMA
¢ (U3NKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.

OO61iee 4rciIo YacoB, PEKOMEHAOBAHHBIX VISl U3yUYeHUs: GU3UKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 "acoB (2 yaca B HeJen0), B 8 kinacce — 68



yacoB (2 uwaca B Hememo), B 9 kimacce — 102 wyaca (3 yaca B Hemeno).

[Ipennaraemseiii B mporpamMme o (U3MKe MepeyeHb JTa0OpaTOPHBIX PaboT U
OTIBITOB SIBIISIETCS PEKOMEHIATEIbHBIM, YUUTEIh JIEaeT BHIOOp MPHU MPOBEIACHUU
7a00paTOpHBIX PabOT M OIBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CIUCKa KCIEPUMEHTAIBHBIX 3aJaHui, TpeaIaraéMbplx B paMKax
OCHOBHOTO rOCYJapCTBEHHOT0 3K3aMeHa Mo (pU3HKeE.



COJEPXXAHME OBYUYEHUA

7 KIIACC
Du3uKa 1 €€ poJib B IO3HAHUM OKPYKAOUIEr0 MUPA.

dusnka — Hayka o mnpupone. fABneHuss npupoipl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMUMHBL. M3MepeHue Quanyeckux BeNUYUMH. DuU3HuecKue
npubopsl. [lorpemnocts u3mepennit MexxayHapoiHasi CuCTeMa €IUHUII.

Kak ¢usuka u japyrue ecTECTBEHHbIE HAyKd HU3Y4alOT TMPUPOLY.
EcTecTBeHHOHAYUYHBII METOJl TMO3HAHWA: HAOJIOJEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siineHus. Onucanue GU3NUeCcKUX SBJICHHUH C MOMOILIBIO MOJIETEH

Jemoncmpayuu.

1. MexaHu4eckue, TEIJIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC
SIBIICHUSL.

2. ®usnyueckue MpuOOPHl U MpoLEaypa NPSIMbIX U3MEPEHHUI aHAJIOrOBBIM U
1M (pOBBIM IPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue LEHbI AeEHUS NIKAIbl U3MEPUTEIBHOTO MPUOopa.

2. H3MmepeHue pacCTOSAHUMN.

3. M3mepenue o0bEMaA )KUAKOCTH U TBEPJOrO Tea.

4. OmnpeneneHue pa3sMepoB MaJIbIX TEJl.

5. M3mepenue temmeparypsl NP NOMOIIM KUAKOCTHOIO TEPMOMETpA H
JNaTYMKa TEMIEpaTyphl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THUIIOTE3bI: JAJIBHOCTH MOJIETA
[IapyKa, MyIIEHHOIO TOPU30HTAIIBHO, TeEM OO0JIbIlIe, YeM OOJbIlIe BHICOTA
yCKa.

IlepBOoHaYa/IbHBIC CBEICHUSI O CTPOCHUM BeleCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJIB, HMX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wyactuil BemiectBa. CBs3b CKOPOCTH JBW)KEHHMSI YacCTUL[ C
TeMrieparypoil. bpoyHoBckoe nBmxkeHue, auddys3us. BzammoneicTBre YacTHIl
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbele COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPABIX
(KpUCTAJIIMYECKUX) Tesl. B3auMOCBsA3b MeXAy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKEHHUS.

2. HaGmonenue nuddyszun.



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

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTrpa aromMa METOJOM PSAOB (C  HCIOJIb30BAHUEM

dbotorpadumuii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHHUS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.

JIBu2xkeHne U B3anMoieiicTBue TeJl.
Mexannueckoe JBH)KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpellHsisl CKOPOCTh IPU HEPABHOMEPHOM ABWKEHHH. Pacuer myTu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepnuu. 3aKOH WHEpUMHU. B3anmoneicTBue Ten Kak MNpUYMHA
W3MEHEHHsI CKOPOCTH JBWXKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
o0beMa BellecTBa.
Cuita Kak xapakTepucThka B3auMoAencTBHs Tesl. Cuila ynpyrocTd M 3aKOH
I'yka. VI3mMepenne cuiibl C MOMOIIBIO AMHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TskecTH. Chila TSKECTH Ha Ipyrux maHerax. Bec tena. HeBecomocts. Crioxenne
CWJI, HAPABJIEHHBIX O OJHOW HpsiMoi. PaBHoneiicTBytomas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKoA. TpeHre B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaGnrogeHne MexaHMYECKOro IBHKEHHUS TeJa.
2. HM3mepeHne CKOpOCTH NPSMOJIUHENHOTO IBUKECHUSL.
3. HaOmtonenue siBneHus MHEPIUU.
4. HaOmroneHue u3MEHEHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHME Macc M0 B3aUMOJIEHCTBUIO TEJL.
6. CrokeHue Cui, HalPaBJIEHHBIX 0 OJHON IPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmnpeneneHne CKOPOCTH PaBHOMEPHOrO ABUKEHHUS (IIapUKa B HKUIKOCTH,
MOJIENU AJIEKTPUUECKOr0 aBTOMOOWIISI M TaK Jajee).

2. OmpepneneHue CpeaHE CKOPOCTH CKOJIBXEHHS Opycka WM IIapuKa 0
HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHue mIOTHOCTU TBEPJOTO TeNa.

4. OmBITHI, JEMOHCTPUPYIOIIHUE 3aBUCHMOCTh pacTshKeHHs (aedopmanun)
NPY>KUHBI OT MIPUIIOKEHHOMN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

JTaBieHue TBEPABIX TeJI, 2KUIKOCTEH U ra3os.
Hanenue. CriocoObl yMEHBIIICHUSI U YBETUYCHUS JlaBiieHus. JlaBieHue rasa.



3aBUCUMOCTh JaBJIEHUS raza OT o0bema, TemrepaTypsl. llepemaua naBneHus
TBEPJBIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMarnueckue
MalllMHbl. 3aBUCUMOCTb JaBJICHUSI KUJKOCTH OT TIyOuHBI. ['mapocratuueckuit
napanokc. Coobmarommuecs: cocyapl. [ mapaBandecKkue MeXaHU3MBbI.

AtMocdepa 3emum u atmMocdepHoe naBieHue. [IpuduHBI CyIIeCTBOBaHUS
BO3yImHONH oOonouku 3emid. Onwit Toppuuernu. M3mepenue armochepHOTo
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOTO JAaBJEHHUS OT BBICOTHI HaJl yPOBHEM MOPSI.
[Ipubops! 17151 n3MepeHus: aTMOc(HEepHOro TaBJICHHUS.

JlelicTBHE )KUIAKOCTH Y ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.

o v kA w N e
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3aBUCHUMOCTbH JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepemaya naBineHUst ) KUAKOCTHIO U Ta30M.

CooOmaromuecs cocyibl.

['mppaBnuueckui npecc.

[IposiBnenue nercTBUs aTMOC(HEPHOro TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUIIBI OT 00BbEMa MOTPYKEHHOW YacTu
TE€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOU KUJIKOCTH.
YcnoBue maBaHus TeIl: IJIaBaHUE WIIM IOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TN U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH BEcCa TeJla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEH Ha  TeJjo,
MOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAOLIEN CHJIBI, IEVCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT MaccChl Teja.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTHh BBITAJKUBAIOIIEH  CHIIBI,
JNEHUCTBYIOIIIE Ha TeJNO B JKUJIKOCTH, OT O0BEMA MOrpPYKEHHOW B
YKUAJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIHM KOHCTPYMPOBAaHHE JIOAKA U
OIpEAEIICHUE €€ TPY30HO0bEMHOCTH.

Pa6oTa 1 MOIIHOCTH. JHEPIHSL.

Mexanunueckas pabota. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. I[IpuMeHeHue mnpaBuiaa paBHOBECUS pblyara K OJIOKY.
«3om0T0€ TpaBUiIO» MexaHMKU. KoadduimeHt mose3Horo aeicTBus (maiaee —
KIT) npocTtbix Mmexanu3moB. [IpocTeie MEXaHU3MBI B OBITY M TEXHHKE.



Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUHAIbHAS HSHEPTHUS.
[IpeBpaiienrie OAHOTO BUAA MEXaHUYECKON SHEPTUU B APYroil. 3aKOH COXpPaHEHUs
SHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompexenenue pabOThl CUIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

110 TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. W3mepenue KII/] HakKIOHHOM IITIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTUU.
8 KUIACC

TennoBble ABJICHUS.

OCHOBHBIE IIOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUU  CTPOCHUS
BelecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OIBITBI, MOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Mopenu TBEPAOTO, >XKHUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrannmueckue u amopgnsie Tena. OObsCHEHUE CBOMCTB Ia3oB, KUAKOCTEU U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEIUIOBOE paCIIMPEHNUE U CIKATHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBHKECHHS
yactull. BHyTpenHsiss sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH SHEPTUu:
Teronepeaadya U COBEpLICHUE paboThI. Bunsl TeIUIonepeadn:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuyectBo TemnoTel. YaenpHas TEIUIOEMKOCTh BEUIECTBA. TeMIo00MeEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. [lnaBienune u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. Y EJbHAs TEIUIOTa IUIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenuwe. Kunenue. YnenpHas Temnora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JABJICHMUSL.

BrnaxxnocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTA CTOPaHUS.

[Ipunnuner pabotel TemnoBbix aurareneir KIIJ[ TermioBoro asuraress.
TennoBple ABUTaTENM U 3aIATA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHMs M MPEBPALIEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKEHMSL.

2. HaGmogenue nuddyszun.

3. HaOmtonenue siBneHuii cCMauyMBaHUs U KalWUISIPHBIX SBJICHUM.



4. HabmoneHue TeraoBOro paciiupeHus Tell.

N3menenue namiaeHus ra3za Mpu U3MEHEHHH O0bEMA W HArpeBaHUU WIH
OXJIAKJICHUMU.

6. lIpaBuna usmepeHus: TeMneparypsl.

7. Bunpl Tenonepenayn.

8. OxJaxkJieHHe MPHU COBEPILICHUU PAOOTHI.

9. HarpeBaHue npu coBepiieHUH paOOThl BHEITHUMH CUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. Habmonenue KuneHusl.

12. HaGnrofieHre mocTosTHCTBA TeMITepaTyphl MpHU TJIaBJICHUH.

13. Moienu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1. OmnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnbITel IO HAONIOACHUIO TEIUIOBOTO PACHIMPEHMs Ta30B, JKUIKOCTEH H

TBEPIBIX TEIL.

4. OrmpenerneHue JaBJICHUS BO3/lyXa B Oa/JIOHE HITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTH JIaBJIEHUS BO3JyXa OT €ro
00BEMa 1 HATPEBAHUS WM OXJIAXKICHHUS.

6. [IpoBepka rumoTe3bl TMHEHHON 3aBUCUMOCTH JJTMHBI CTOJIOMKA KUJAKOCTH

B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPaTyphI.
7. HabGmionenue wu3MeHEHUs BHYTPEHHEM »HHEpPruu Tela B pe3yJbTare
TETIoNepeau U padOTHl BHEITHUX CHJL.

8. HMccrnemoBanue sBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOJHOU U

ropsiueu BOJIBI.

9. OmpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO BOJOW  MpH

TEII000MEHE C HArPEThIM METAJUIMYECKUM LIIJIUHIPOM.

10. OnpeneneHue yaeabHON TEIMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca UCapeHusl.

12. OnpeneneHne OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

13. OnpeneneHue yAenbHON TEIIOTHI IUIABJIEHUS JIbAA.

JJIeKTpUYeCKUe U MATHUTHBbIE SIBJICHMS.

OnekTpuzanus Tenl. J[Ba poja 3IEKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apsoKeHHbIX  Tenl.  3akoH KynoHa (3aBUCUMOCTH  CHJIBI  B3aUMOJICHCTBUSA
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSIHUS MEXY TEJIaMH).

Onektpudeckoe mnoje. Hanpsok€HHOCTH diekTpudeckoro nosist. IlpuHomn
CYyHEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS

v



AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHUSA DJIEKTPUYECKOIO TOKAa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B JKUIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUUECKOE  HAMpSHKEHUE.
ComnpoTuBiieHHE TPOBOJHUKA. Y IEJIBHOE CONPOTHUBIICHUE BellecTBa. 3akoH Oma
s ydactka uenu. IlociemoBarennbHOE M MapalIeIbHOE  COEAMHEHUE
MIPOBOTHUKOB.

Pabota W MOIIHOCTH 3JIEKTpHUUYECKOro ToOKa. 3akoH Jxoyns—JleHua.
DNeKTpUYecKre 1eNu U MOTPEOUTENN IEKTpUUecKoi sHeprun B 0piTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3auMomeHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHuTHoe noJie 3eMJIM U €r0 3HAYEHHE JJIA )KU3HU Ha 3eMUle.
OnbiT  Opcrena. MarnutHoe moJie  3JeKTpuyeckoro Toka. [IpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. JIeCTBHE MAarHUTHOIO IIOJISI HA IPOBOAHUK C TOKOM.
DJIEKTPOJIBUTATENIb IOCTOSSHHOTO TOKa. VCIonb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne dneKTpoMarHuTHOW MHAYKIuU. [IpaBuio Jlenna.
DIIEKTPOreHepaTop. CnocoOml MOJTy4YEHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3APSKEHHBIX TEIL.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAst UHAYKIIHUS.
3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPSJIOB.
[IpoBOIHUKY U JUBJIEKTPUKH.
MonenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO MOJISL.
HcToYHMKM TOCTOSIHHOTO TOKA.
JIeHCTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. I'a30Bb11 pa3psa.
. I3mepeHune cuibl TOKa aMIepMeTpPOM.
. I3MepeHune 37eKTpUIEeCKOTr0 HAMPSHKEHUS! BOJTbTMETPOM.
. PeocTar u mara3uH CONpOTHUBIICHUM.
. BzauMo1eicTBHE TOCTOSHHBIX MAarHUTOB.
. MoaenrpoBaHre HEBO3MOKHOCTH PAa3/ICJICHUS MMOJFOCOB MarHuTa.
. MoaenupoBaHrue MAarHUTHBIX TOJIEN TOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.
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. MarauTtHoe€ noJie Toka. DJIEKTPOMArHuT.

. JleficTBMe MarHUTHOTO MOJIsS HAa MPOBOJHUK C TOKOM.

. DJNEKTPOABUTATEh TOCTOSTHHOTO TOKA.

. UccrnenoBanue siBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

. OnbiTel @apajes.

. 3aBUCUMOCTh HAIpPABJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHHSI.

. DIEKTPOTreHEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

OnpITel MO  HAOIIOJNCHHWIO DJICKTPU3AIMK  Tel MHAYKIMEH W TIpH
CONPUKOCHOBEHUH.

HccnenoBanne AEUCTBUS DJIEKTPUYECKOTO TIOJSI HA IIPOBOJAHUKUA U
JTABJICKTPUKHU.

Co6opka u mpoBepka pabOTHI AIEKTPUICCKON MM IOCTOSHHOTO TOKA.
H3mepenune u peryJimpoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHue HAMPSIKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYILIETO YEPE3 PE3UCTOP, OT
COITPOTHUBIICHUA PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPUPYIOIIINE 3aBUCUMOCTh AJIEKTPUYECKOTO
COINPOTHUBJICHUSA MPOBOJAHUKA OT €ro JIMHBI, IUIOMIAJAX TONEPEUYHOIO
CEUCHUS U MaTepuaa.

[IpoBepka mnpaBuia CIOXKEHHS HANPSKEHUW TMPH TOCIEI0BATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBumia [Jid CHJbI TOKAa MPH MapaJieIbHOM COECIMHEHUH
PE3UCTOPOB.

Onpenenenne padOThI AJIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
Onpenenenue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIIEIIEMOM HaA
pe3UcCTOpE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO YE€pe3 JIAMIIOYKY, OT
HamnpsHKEHUS Ha HEM.

Onpenenenune KII/] narpeBaTens.

HccnenoBanne MarHMTHOTO B3aMMO/ICHCTBUS OCTOSHHBIX MAarHUTOB.
MN3yyeHne MarHUTHOTO TOJS  TOCTOSIHHBIX ~ MarHUTOB MpPU  HUX
00bEIMHCHUY U pa3JICJICHUH.

HccnenoBanue AeiCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aMMOACHCTBUSA
KaTyIIKH C TOKOM W MarHuTa OT CHWJIbl TOKa W HaIpaBJICHUS TOKAa B
KaTyIIIKe.

N3yyeHue neiicTBUS MarHUTHOTO TOJISl HA MIPOBOJIHUK C TOKOM.



19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOIBUTATENS.

20. 3smepenue KIII anekTpoaBuraTeIbHOM yCTaHOBKH.

21. OnbITBl IO  HUCCIEAOBAHUIO SIBJIEHUSI AJICKTPOMATrHUTHOM WHIYKIIWU:
VCCIICIOBAHUE W3MCHEHWM 3HAYEHHS W HANPABICHUS WHIYKIIMOHHOIO

TOKaA.
9 KUIIACC

MexaHnn4yeckue siBJCHUSA.

Mexanuueckoe JBWXKeHME. MarepuanbHasg Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAHUYECKOIO JBWKEHHUS. PaBHOMEpHOE MPSMOJIMHEUHOE
nBwxeHue. HepaBHOMeEpHOE npsiMONMHENHOE IBH>KEHUE. CpenHssi U MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMoiuHeiiHOe nBwkeHue. CBoOonHOe
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JIuHeitHas u yriioBasi CKOpoCTH. L[eHTpoCTpeMUTENbHOE YCKOPEHHUE.

[IepBsii 3ax0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IpuHUMN Cynepno3uuuu CUl.

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

Cuna TsDKECTH M 3aKOH BCEMHPHOIO TATOTEHUS. Y CKOpEHUE CBOOOIHOIO
najeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue matepuanbHON TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TeJa C 3aKPETUIEHHON OChIO BpalleHusl. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. M3menenne nmmnyisbea. MnynbCe cwiibl. 3aKOH COXpPaHEHMS
VMMITYyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa Cui TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpPruu U paboThl. [loTeHIManbHas YHEPrusl Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPIrus CxaTou NpykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON dHEPIHH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHme MexaHMYeCKOro JBUXKEHHUS Teja OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHeHHE MyTE€d M TPACKTOPUN JABWXKEHHS OJHOTO W TOrO K€ Teia
OTHOCHUTENIBHO PA3HBIX TEJI OTCYETA.
N3MepeHne ckopoCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBH>KECHUSI.
4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOTO IBXKEHUSI.
Habnronenue aBMKeHUS TeNa 10 OKPYKHOCTH.



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

Habntoienne MmexaHn4eckux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa
«Temexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHYKECHUU
OTHOCUTEJIbHO KaOMHETa (PU3HKHU.

3aBUCUMOCTb YCKOPEHUS Tela OT MACChl TE€JIa U ACUCTBYIOLICH HA HEro
CHJIBI.

Habuntoienue paBeHcTBa CUIT TPU B3aUMOIEHCTBUN TEJL.

N3MeHenne Beca Tena npu yCKOPEHHOM JBHKEHUH.

[Iepemaya umIrynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
HaGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOTHOM IMA/ICHUH.
CoxpaHeHHe MEXaHUYECKON SHEPTUHU MPU JBUKEHUU Tela Mo AEHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHne Tpakra Il pa3roHa W JaJbHEWIIET0 PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEIEHKKH.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
IapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Ornpenenenrue yCKOpEHHsl Tella MPU PABHOYCKOPEHHOM JIBHXKCHHUHU 10
HaKJIOHHOM IIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH IMYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

[IpoBepka ruUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HaYaJbHON CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue ko3phuirieHTa TPECHUS CKOJIbXKCHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CHUIBI TPEHUS TIPU PABHOMEPHOM JBVIKECHUHU TeIa
[0 TOPU3OHTAJIBHOW MMOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YIPYTOCTH TIPU  TMOABEME Tpy3a C
WCII0JIb30BaHUEM HETIOIBYKHOTO U TIOJABUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS YIHEPTUH.

Mexanuveckue KoJa1e0aHUS U BOJIHBI.
KonebarensHoe nBukenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuueckuil U npy>XKUHHbIA MasTHUKU. [IpeBpaienue



DHEPTUU MIPH KOJIeOATEITHHOM JIBHKECHUU.

3aryxatouue  kosneOanus.  BwiHyxkaeHHble — Kojebanus.  Pe3onanc.
Mexanunueckue BoOJHBI. (CBOMCTBA MEXAaHWYECKUX BOJH. [IpomonbHbie U
MONIEPEYHbIE BOJHBI. J[MMHA BOJHBI © CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexannueckre BOJIHBI B TBEPAOM TEJE, CEUCMUYECKHAE BOIHBI.

3Byk. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxenue 3Byka. MudpasByk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue kojie0aHMM TEJI MO AEUCTBUEM CHJIBI TSDKECTH U CHIIBI
YIIPYTOCTH.
HabGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habnronenue BoIHYKACHHBIX KOJIEOaHHI U pe30HaHCA.
Pacnpoctpanenuie mpo10IbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).
HaGnronenue 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHre YacTOThl W TepuojJa KoJIeOaHMM MaTeMaTH4YeCKOIo

MasITHHKA.
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2. Ompenenenne 4acTOTHI U IEPHOJIa KOJIeOaHi MPY>KHHHOTO MasITHUKA.

3. HccnepgoBanue 3aBUCUMOCTH TIepHO/ia KoieOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH Teproja KojieOaHUM MPYKMHHOTO MasiTHUKA

OT Macchl rpysa.
5. [IpoBepka He3aBHCHUMOCTH Tepuo/ia KOoJeOaHWil rpy3a, MOABEIICHHOTO K
HUTHU, OT MAccChl Ipy3a.
6. ONBITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NepuojJa  KoJjieOaHUi
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepenHue yckopeHus CBOOOIHOTO TaJCHUSI.
JJIEKTPOMATHUTHOE M0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  JJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
3NeKTpoMarHuTHeIX BOJH. [llkana snekTpomMarHUTHBIX BOJH. Mcmonb3oBaHHE
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoja cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoOJHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOMIBHOTO



TenedoHa.
CeeToBbIe SIBJICHHS.

JlyueBas  mogmens  ceera.  Mcrounuku — ceera.  IIpamonuHeriHoe
pacnpoctpanenue cBera. 3atMeHusa Connua u Jlynsl. Otpaxenue cera. [lmockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEE
OTpaKEHUE CBeTa. VCIoiap30BaHME TIOJIHOTO BHYTPEHHErO OTPaXEHUS B
ONTUYECKUX CBETOBOIAX.

Jlmaza. Xom myweit B gnumH3e. OnrTuyeckas cucrema (oToammapara,
MUKpOCKONa M Tejeckona. ['7a3 kKak omnTHUYecKas cHucTeMa. bIu30pyKocTh U
JNaTbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Onbitel Herlotona. CroxxeHue
CIIEKTpaJbHBIX IBETOB. /(ncniepcust ceera.

Jemoncmpayuu.

[IpsimonuHeHOE pacIpOCTPAaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonnyyenue n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuueckuii CBETOBOI.

Xon myuel B coOuparoliei JInH3e.

XoJ1 1y4ey B pacCerBaroLICH JIMH3E.

[Tonyuenue n300pa>keHUii ¢ TOMOILBIO JINH3.

[IpuHuun aeiicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.
10. Moaens ri1asa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

12. [lonyyenue 6em0ro cBeTa NpH CI0XKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimol.
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1. HccnenoBanue 3aBUCUMOCTH yTria OTPaKEHUS CBETOBOTO Jyda OT yIJia
najcHus.

2. M3yueHue xapakTepUCTUK U300pa’KeHUS MPEAMETA B TUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCHUMOCTH yTJla MPEJIOMIICHHS CBETOBOTO JIyda OT yrija
najcHUS Ha TPAHUIIE «BO3TYX—CTEKIION.

4. Tlomydenue n300pakeHHUI C MTOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PAaCCTOSHUSI M ONITUYECKON CHIIBI coOMparoien
JIUH3BIL.

6. OTBITHI 11O PA3TIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIOJACHHUH 4Yepes
I[BETOBbIC (DUIIHTPHI.

KBaHTOBBIC SIBJICHUS.



OneiTel Pesepdopna m muranerapHas mojenb atoma. Mojens atroma bopa.
Hcnyckanue u nornouieHre cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Alnbda, O6eta- U ramma-uzinydeHus. CTpOeHHE aTOMHOIO
anpa. Hykmnonnas wMogpens aromHoro sapa. HW3oromsl. PaauoaxTnBHBIE
npespaunenus. [lepron momypacmana aTOMHBIX SIEP.

AnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSJ0BOTO M MAacCOBOIO YHCEIL.
DOHeprus CBsI3M aTOMHBIX saep. CBsA3p Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus anep. Mecrounuku sHeprun ConHIa U 3BE3 .

SAnepnas sHeprernka. JleMCTBHs paguOaKTHBHBIX H3JIIyYEHHW Ha JKUBBIC
OpPraHU3MBI.

Jemoncmpayuu.

1. CHeKTpsl U3JIyYEHHUS U NOTJIOIIECHUSI.

2. CHeKTpsl pa3IMYHbIX Ta30B.

3. CmekTp BoaOpoOA.

4. Habmonenue TpekoB B kamepe Buibcona.

5. PaGorta cuéTrurka MOHU3HPYIOIINX U3TYUYCHUM.

6. Perucrtpanus n3nydeHHs: IpUPOJHBIX MUHEPAIOB U IIPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaOmioneHue CIIomHbIX M TUHEHYAThIX CIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HHEPIHMM YacCTULBI 10 TOPMO3HOMY

nyTH (1o gororpadusim).

3. M3mepenue paanoakTUBHOIO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENBEHO-00001IaI0MINN MOYJIb MIPEAHA3HAUEH JJIsi CUCTEeMaTHU3allH
U 0000IIeHHs]  TPEIMETHOrO  COACpKaHWA U OMNbITa  JESITEIIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMEHy M0 (u3uke i o0ydaromuxcs,
BBIOpABIIMX 3TOT Y4EOHBII MpeaMET.

[Ipy n3ydyeHUn JAHHOIO MOAYJISA PEaTU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
NESITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUrBAETCS AOCTUKEHUE MPEAMETHBIX U
METanpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  oOyudeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB MCCIIEIOBAHUS
SBJIGHUN TPHUPOABI U TEXHUKHU, OBJIAJIEHUE YMEHHSIMH OOBSICHATH (pu3nueckue
ABJICHUSI, TPUMEHSAS TMOJYy4YEHHBbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IprHIMNMATBHO NEATENBHOCTHBIM XapakTep AAHHOTO pas3fena peaau3yercs
328 CYET TOro, 4Yro OOYy4YarOMIMECS BBINOIHAIOT 33JaHUsA, B KOTOPBIX UM
npeiaraeTcs:

HA OCHOBE TIOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBACHSTH



dbusnyueckue SBICHUS B OKPY’KAIOIIEH MPUPO/IE U TTOBCETHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAaHUS (PU3MUECKUX SIBICHUH, B TOM
Yyucye AJ1sl IPOBEPKU TUIIOTE3 U MOJTYUCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAyUHbIE OCHOBBI Han0OJee BAXKHBIX JOCTUKEHUNU COBPEMEHHBIX
TE€XHOJIOTUH, HAPUMEP, MTPAKTUUECKOTO UCMHOJb30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPTrUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXpPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIuHu.

Kaxmas w3 Tem [gaHHOTO MOAYJS BKIIOYAET HAKCIEPUMEHTAIBHOE
uccienoBanne 0000mIaroero xapakrepa. Moayib 3aBepliacTcsl MPOBEICHUEM
JMATHOCTUYECKOMN U OLIEHOYHOM paboThI 32 KypC OCHOBHOTO 001Iero 00pa3oBaHUsl.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne ¢u3uKku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yiabTaTOB.

B pesynbTare uzydyeHus Gpu3nMKku Ha ypOBHE OCHOBHOT'O 0O0IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUpOBaHBI CICTYIONTUE TUIHOCTHBIE PE3yJIbTATHl B
YacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOUN
(bu3HYECKON HAayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CYK/I€HUH OOIIECTBEHHO 3HAUUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YUYEHOTO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMSL:

- BOCHPHUSTHE ICTETHUECKMX KAaYeCTB (PU3NYECKON HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HAHHWE UEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO HHCTPYyMEHTa
[I03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYpBHI;

- pa3BUTHE HAY4YHOW JIFOOO3HATENILHOCTH, MHTEpeca K MCCIEN0BATENbCKON
NEATENBHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbI 3I0pPOBbS W  IMOLHMOHAJIBHOIO
0J1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpas3a JKHW3HU B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BAXKHOCTU TpaBUi O€30IaCHOrO TIOBEJIEHUS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYy/IOBaHUEM B
JIOMAIIHUX yCIIOBUSIX;

- c(OpMUpPOBAHHOCTh HaBbIKA peQUIeKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTUBHOE y4YacTHE B pEUICHUU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTUYECKOW U
COLIMAJIbHOM HAINpaBJI€HHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUIUUECKUX



3HAHM;

e - HHTEPEC K MPAKTHUYECKOMY M3YUYEHUIO TPodeccuii, CBI3aHHBIX ¢ (PUUKOIA;

e 7)3K0JOrHYE€CKOr0 BOCIIMTAHUS

e - OpHEHTalMs Ha MpUMEHEHHE (U3MYECKUX 3HAHUM IJig pelIeHUs 3ajad B
o0JacTH OKpy’Karolmeld Cpeapl, TUIAHUPOBAHUS IIOCTYIIKOB MW OIECHKH HX
BO3MOYKHBIX TMTOCIIEICTBUN 11 OKPY>KaIOIIEeH Cpeibl;

e - OCO3HaHME TJI00AILHOIO XapaKTepa SKOJOTMYECKUX MpobjieM U MyTed X

pELICHUS;

e 8) ajanTranum K HU3MEHSIOUIMMCH YCJOBHSAAM COLMAJBLHOM W NPHUPOIHOH
cpensbl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU TPH BBIMOJHEHUH WCCICIOBAHUN H
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM
ApYyrux,

e - TOBBIIICHHE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEpE3 MPAKTUYECKYIO
JICSITEIbHOCTD;

e - NOTPeOHOCTH B GOPMHUPOBAHUU HOBBIX 3HAHHM, B TOM 4YHCIEe (OPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UYECKUX O0BCKTAX W SIBICHUSIX;

e - OCO3HaHME JeHUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTUS B NPUOOPETEHUU HOBBIX (PU3MUECKHUX
3HAHMU;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUECKUX 3HAHUM;

e - OIIGHKa CBOUX JIEUCTBHA C YYETOM BIUSHUS HA OKPYXKAIOUIYIO Cpeny,
BO3MOYHBIX TJIO0QIBHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHHS TporpaMMbl MO (U3MKE Ha ypPOBHE OCHOBHOTO
o0rmiero oOpa3oBanus y obydaromerocs OyayT copMupoBaHbl MeTanpeIMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE I03HABATEIbHbIE YHUBEPCAIbHbBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCalbHble  y4eOHbIE  JCHCTBUS,  PETYJISTUBHBIC
yHHUBEpCaIbHbIC yUeOHbIE TCHCTBUA.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE YYeOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue aeicTBUA:
e BBIABIATH M XapaKTepHU30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(s1BNIEHUN);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS IS



0000111eHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUMSI B paCCMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBJISITH  TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M TPU H3YyYEHUU (PUIUIECKUX
SBJICHUW W IMPOLIECCOB, J€1aTh BBIBOJBI C UCIOJb30BAHUEM JI€TyKTUBHBIX
U UHAYKTUBHBIX YMO3aKJIFOUEHUH, BbIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(bu3HYEeCKUX BEJINYUH;

CaMOCTOATENIbHO BBIOMpaTh Crnoco0 peleHus ydeOHOM (usmyeckoin
3a/layi (CpaBHEHUE HECKOJIBKMX BAPUAHTOB pELIEHUs, BBIOOp Hambosee
HNOAXOJSILErO ¢ Y4ETOM CAMOCTOSITENIBHO BBIICIIEHHBIX KDUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

WCIIOJIB30BaTh BOMPOCHI KaK MCCIIEA0BATCIIbCKUN HHCTPYMEHT ITO3HAHMS,
MIPOBOJUTH 1O CAMOCTOSATEIHLHO COCTABICHHOMY TUIAHY OIIBIT, HECIIOKHBIN
(bu3HYeCcKnil  AKCIIEPUMEHT, HEOOJIBIIIOE WCCIIENOBaHUE (PU3UUECKOTO
SIBIICHUSI;

OIICHWBAaTh HAa TPUMEHHMOCTh U  JOCTOBEPHOCTh HH(OPMAIIHUIO,
TIOJTYYCHHYIO B XOJI€ UCCIICTIOBAHUS WU YKCIICPUMEHTA,;

CaMOCTOSATEIILHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

NPOTHO3HPOBATh BO3MOXKHOE  JANbHEWINEE pa3BUTHE  (PU3UICCKUX
IIPOIIECCOB, & TAK)KE BBIJIBUTATh MPEATIONOKECHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nuHpopmanueii:

MPUMEHSTh Pa3TUYHbIC METOJbI, UHCTPYMEHTHI U 3aIPOCHI TIPHU TOUCKE U
orOope WH(GOPMAIMK WM JAaHHBIX C YY4€TOM TPEUIOKCHHON ydeOHOU
buznyeckoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OpMAITHIO
pPa3IUYHBIX BUIOB M (JOPM MIPEICTABIICHNUS,

CaMOCTOATENIbHO BBIOMpATh ONTUMANIbHYIO (opMy mpeAcTaBICHUS
uHbOpMAIMd W WIIIOCTPUPOBATh peIIaeMble 3aJadyd  HECIOXHBIMU
cXeMaMHu, TuarpaMmMmaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMHY.

KOMMyHHKaTHBHLIe YHuUBEpPCAJIbHLIC y‘leﬁHble HeﬁCTBHH:

B XO7le OOCYXIEHHUS Yy4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMON TEMBI
BBICKa3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHC 3aJadyd W IOJICPKaHUC
Onaro»kenaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOM CYXKIEHUS C CYXICHUSMU JIPYyTUX YyYaCTHUKOB
uanora, OOHapy»KUBATh Pa3IUYUE U CXOACTBO MMO3UIIHM;

BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOIMYHO NMPEACTABIATh PE3yIbTAaThl BHIIOJHEHHOIO (PU3NUYECKOrO OIbITA
(3KCIIEpUMEHTa, UCCIEOBaHUs, IPOEKTA);

NOHMMAaTh W HUCHOJb30BaTh  IMpPEUMYyIIecTBA  KOMaHIHOM U
WHAMBHUIYaIbHON paOOThl MPH pPEIICHUH KOHKPETHOW (PHU3NUIeCcKOn
poOIeMBI;

NPUHUMATH LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JEHCTBUS
no e€ JOCTHXKEHMIO: paclpeleisTh pPOJu, OOCYXJIaThb Mpolecchl U
pe3yabTaThl COBMECTHOM padOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, AOCTUTrasl KAYECTBEHHOI'O PE3yJIbTaTa IO
CBOEMY HAINPABICHUIO M KOOPAUHUPYS CBOU JECHCTBUSA C JAPYIUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KAa4eCTBO CBOET0 BKJaJa B OOUIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBbHO C(HOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYAIHsIX, TPEOYIOITHX
TUTSI perieHusT (GPU3UICCKUX 3HAHUM;

OPHUCHTHUPOBAThCS B  PA3IUYHBIX TOJAXOJaX TMPUHATHS  pEIICHUN
(MHIUBUAyaIbHOE, TPUHATHE PENICHUS B TPYINE, MPUHITHE PEIICHHUM
TPYTIIOH);

CaMOCTOSITENTEHO COCTaBIIATh AITOPUTM pellieHusl (pU3ndecKoi 3a1adu win
IUTaHa HMCCIEAOBAaHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh IIPEIIaracMbie BApUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOIHMOHAJIbHbIN HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U IpeJjiarath rjiaH e€ N3MEeHEeHHUS,;
OOBACHATh NPUYMHBI  JOCTHDKEHHSI  (HEAOCTHMIXKEHHUs) pe3yJbTaToB
JeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM 4YMCIIE B XOJ BBIIIOJIHEHUS
(¢u3nYecKoro UCCIEJOBaHMS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JIPYroro yejoBeKa B XOJ€ CIopa WM JUCKYCCUU
Ha HAy4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYToro;
PU3HABATHh CBOE MPaBO Ha OMIMOKY MpU pelIeHUuU (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHUAX HA HAYUYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEJMETHBIE PE3YJIBTATBI

K xoHity o0yuenust B 7 kjacce npeIMETHbIE Pe3yIbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHHS,
HaAOJII0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTe3a, CAMHUIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperarHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUs, PaBHOACUCTBYIOLIAS
cuina,  gedopmanus  (ympyras, — IUIacTUYEeCKasl),  HEBECOMOCTb,
COO0IIAtONINECS COCYbL;

paznuuath siBiaeHus (nIuddysus, TEMIOBOE ABUXKEHUE YaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JBW)XEHHE, HEPAaBHOMEPHOE  JBW)XXEHHE, HWHEpLu,
B3aUMOJICHCTBUE TE€J, PABHOBECHE TBEPJIBIX TEJI C 3aKPEINIEHHOM OCBHIO
BpalleHus, IMepenaya AaBiCHUS TBEPABIMU TeJaMH, >KUAKOCTSIMHU U
razam, arMocepHOe JaBJieHHWEe, IUIaBaHUE TeJ, [PEeBpaIICHUsS
MEXaHUYECKOW PHEPruu) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UUECKUX SBICHUNA B
OKpY>KalollleM MHpe, B TOM 4Hclie (U3ndyeckue SBICHUS B NPHUPOJE:
MPUMEPHI JBWKCHHUS C Pa3IUIHBIMA CKOPOCTSMHU B JKHBOW W HEXKUBOU
npupoje, ACUCTBUE CHJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KHUBOW OpraHu3M, IJIaBaHUE PhIO, phluaru B
TeJe YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yu4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHYECKUX SBJICHUM;
ONUCHIBATh U3YUYECHHBIE CBOMCTBA T€N U (PU3UYECKHUE SBICHUS, UCIIONb3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWJia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Tra3a),
BBITAIKUBAIOIIAs CHJIa, MEXaHWYecKas padoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KOA()()HUIMEHT TOJE3HOTO JEWUCTBUS MEXAaHHU3MOB,
KMHETUYECKas W TOTCHIMAJIbHASI SHEPTUs), MPU OMHCAHUHM TPABUIHHO
TPakTOBaTh  (PU3MYECKHN  CMBICT  HUCIOJIb3YEMbIX  BEIIMYUH, UX
0003HaueHUd W eAUHMIBI (U3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTMMH BEJIUYMHAMM,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHUs Cuil (BAOJb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBeCHs pblyara (0Ji0ka),
«30JI0TO€ TPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



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

OOBACHATH (PU3UYECKHUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UYUCIIE
U B KOHTEKCTE CHUTyaluuld NIPaKTUKOOPHUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NIPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE u3 1-2
JIOTMYECKHX ILIAaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBAa (PU3UYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7adyd B |—2 JEWCTBUS, HCHOJIb3YySd 3aKOHbBl U
dopMyIbl, CBsI3bIBaIONIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIn3a
YCIJIOBUS 33/1a4yl 3aIMCBIBATh KPaTKOE yCIOBHE, MOJCTABIATh (pU3MUecKHe
BEJIMYMHBI B (OPMYJIBI UM MPOBOAMTH PACUEThI, HAXOAWUTH CIIPABOUYHBIC
JaHHbIE, HEOOXOIUMBbIE JJI1 pEUICHUs 3a/1ay, OLIEHUBATh PEATUCTHUYHOCTh
MOJTy4YeHHOU (PU3UUECKO BETUUUHBI;

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(¢u3nYeCKUX METO0B, B OIIMCAHUU UCCIIEI0BAaHUS BbIIETAThH IPOBEPSIEMOE
Opeanoyio)keHue  (TUmoresy),  pasnuyaTb U MHTEPIPETHPOBATH
NOJIYYCHHBIA pe3yJIbTaT, HaXOAUTh OIIMOKM B XOJ€ OIbITa, Je1aTh
BBIBO/JIBI T10 €T0 pE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WIH
duznyeckux CBOICTB TeN: (dopmynupoBaTh IIPOBEpsEMbIE
IPEANOI0XKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pyA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATD MPSMBIE W3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAaCChl Tela,
o0béMa, cHUIIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aNMUCHIBATH IIOKA3aHHUA MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEJIMYMHBI OT
JIPYro € HCIOJB30BAHUEM MPSMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JABWKYLIETOCs Tela OT BPEMEHM [BWKCHHUS TeEJa, CHUJIBI
TPEHUS CKOJIBKEHHUS OT BEca Tela, KauecTBa 00pabOTKHU MOBEPXHOCTEN TeN
Y HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOIIAN CONPUKOCHOBEHUS TEIN, CUIIbI
YOPYTOCTH OT YUIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BbEMA
NOTPYKEHHOM YaCTH Teja U OT INIOTHOCTHU KXUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT IIyOHHBI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUU paBHOBeCHUs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOTO UCCIENIOBaHUS, COOUpaTb YCTAHOBKY U
BBIMIOJHATh HU3MEpPEHUs, CIeAys NpeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJE
NpEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJABI 0 pe3yjibTaTaM



UCCIIEIOBaHMS;
IPOBOJUTh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BELIECTBA MUAKOCTH M TBEPAOrO TEjla, CHJIA TPEHHUS CKOJIBXKECHMUS,
JABJICHUE  BO3AYyXa, BbITAJIKMBAIONIAs  CHJA, JIEWCTBYIOIIAas  Ha
HNOTpyKEHHOE B JKHUJIKOCTh Te€J0, KOA()(UIMEHT MONe3HOro AeHCTBUs
OPOCTBIX MEXAaHU3MOB), CJIeAys NPEIOKEHHOW HWHCTPYKUUU: TIpU
BBINIOJIHEHUU HW3MEPEHHM CcOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAYEHNE UCKOMOW BEJTMYMHBI,

cOOIOAATh MpaBuiIa TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, MOoIBWKHBIA U HEMOABMKHBINA OJIOK, HAKIIOHHAS TUIOCKOCTD;
XapaKkTepu30BaTh MPUHIUMBl JCWCTBUA HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHCIHE:
HNOJIIMITHUKY, YCTPOWCTBO BOJOIPOBOJAA, THUIAPABIMYECKUN IIpecc,
MaHOMETP, BBICOTOMED, TTOPIUTHEBOIN HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PM3MYECKHUX SIBJICHUN U HEOOXOAMMBIE (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HH(MOPMALMIO O  [pPUMEPax)
PAKTUYECKOTO MCIOIb30BaHUS (U3MUECKUX 3HAHUW B MOBCEIHEBHOMN
XKU3HU 17151 oOecrnieueHrs 0e30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 30POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEIEHUS B OKPYIKAIOIIEH CpeE;

OCYIIECTBIISATh OTOOp MCTOYHHMKOB HHPopmanuu B HMHTepHere B
COOTBETCTBHUH C 33JIaHHBIM [TOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLUXCS
3HaHUH © TYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJICIATH
uHPOpMAIMIO, KOTOpas SIBISIETCA MNPOTHBOPEYMBONM MM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4€OHBIX 3a/laHUi Hay4HO-TIONYJISIPHYIO
JUTEPATYpy  (PU3NYECKOrO  COJEpKAaHMs, CHOPABOYHBIE MaTepHUabl,
pecypchl cetu HTepHET, BIajeTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi UHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO03/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaANUU (PU3NYECKOTO COAEPKAHUS, B TOM
yycie NyOJu4HO JAeNaTh KpaTKue COOOIIEHHS O PE3yJIbTaTax MPOEKTOB
WK Y4eOHBIX HCCIEIOBAaHUH, MpPH H3TOM TPaMOTHO HCIIOJIB30BATh
W3YYCHHBIM TOHATUUHBIMA ammapaT Kypca (QU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NIPE3CHTALIUEH;



IpU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEOBAHUN pACIPEIENsITh
00s13aHHOCTH B TPYyNIlE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJayaMH,
CIEIUTHh 3a BBIIOJIHEHUEM IUIaHA JCHUCTBUM, aJE€KBATHO OLICHUBATh
COOCTBEHHBIA  BKJAJ B  JEATEIbHOCTb  T[PYMIbl,  BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kiiacce npemMeTHbIe pe3yJabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJI30BaTh MOHATHS: Macca U pa3MeEPbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSIHUS BEILECTBA, KPUCTATUIMYECKHUE U
amMop(HBIE Tela, HACBHIUICHHBIH M HEHACBHIIIEHHBIM Map, BIIAXHOCTh
BO3/lyXa, TeMIeparypa, BHYTPEHHSISI SHEPrus, TEIUIOBOM JIBUraTelb,
AJI€MEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE o€, MPOBOIHUKU
U IUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T0JIE;
pa3nuyarh sBJICHHs (TEIUIOBOE pAaCHIMPEHHE U C)KAaTHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIAPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIUsl, IJIaBJIeHUWEe, KpUCTauiu3alus (OTBEpIEBaHUE), KHUIICHUE,
Teruionepeaayda (TemIonpoBOHOCT, KOHBEKIUS, U3ITy4EHHUe),
AIIEKTPHU3ALUs TeJl, B3AUMOJEHCTBUE 3apsJI0B, JEHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCICTBUE MAarHuTOB, JEWCTBUE
MarHuTHOTO TOJISI Ha TPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsT WHIYKITHS)
[0 ONHMCAHMIO HX XapaKTEpHbIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX  SABICHUN B
OKpYy’KalollleM MHpe, B TOM uHcie (PU3UUYECKHE SIBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUIApHBIE SIBICHUS B MPHUPOJIE,
KpUCTallIbl B Tmpupoje, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DIEKTPHUUECKHUE
SBJIECHUSI B aTMoc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMiM, Apeld MoytocoB, posib MAarHUTHOIO MOJS JJIs JKM3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKH) (HU3NUECKUX
SIBJICHUM;

OINHCHIBAaTh U3yUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SBICHMS, UCIIOIb3YS
dbusnyueckre BEeIUUHMHBI (TEMIEpaTypa, BHYTPEHHSISI YHEPTHUsl, KOJIUYECTBO
TEIJIOThI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, YZAEJIbHAas TEIUloTa
IUTaBJICHUS], yJeJbHAas TeIUIoTa NapooOpa3oBaHMs, yJAedbHAas TEIIoTa
CrOpaHHsi TOIUIMBA, KOI(PPUIMEHT TOJIE3HOTO JEHCTBUS TEIIOBOU
MAallIUHbI, OTHOCHUTEJIbHAs BIAXKHOCTb BO3/yXa, JJIEKTPUUYECKUU 3apsij,
CUJIa TOKa, DJIEKTPUYECKOE HANPSIKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,



yIEIbHOE  CONpOTHUBIIEHHWE  BellecTBa, padoTa W MOIIHOCTb
DJIIEKTPUYECKOIO0  TOKa), TpU ONMCAHMM TPaBWIBHO  TPaKTOBATh
(GU3HYECKUIl CMBICI UCHOJIb3YEMbIX BEJIWYUH, 0003HAUEHUS U €IUHULBI
¢u3nYeCKuX BEIWYMH, HAXOIUTH (HOPMYIBI, CBS3BIBAIOLINE JTAHHYIO
¢u3nYecKyr0 BEIUWYMHY C JAPYTUMHU BEJIWYMHAMU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYNH;

XapaKTepu30BaTh CBOWCTBA Ted, (PU3MYECKUE SIBICHUS U IPOLECCHI,
WCIIOJb3Ys. OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETHUECKON TEOpUU
CTPOEHHUS BEIIECTBA, MPHUHLMI CYNEPHO3ULUU IOJEeH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMa 11 yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUS DJHEPruM, IpU 3TOM JaBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTEeMaTHYECKOEe
BBIPAXKEHUE;

OOBSACHATh (U3NYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHTyalluid NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIITH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 IOrm4ecKux
1aroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PUBMUECKUX SIBICHHH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THbIE 3aJadyd B 2-3 JEHCTBUSA, MCHOJb3Yys 3aKOHBl U
(GopMyIibl, CBsI3bIBAIOLIME (DU3MUECKUE BEIMYUHBL: Ha OCHOBE aHaIu3a
YCJIOBUSL 3aJlauyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [UIsl pEIIeHHUs 3aJauyd, BBHIOMpATh 3aKOHBI WU (POPMYJIbI,
HEOOXonUMbIE Uil €€ penieHusl, NPOBOAUTH PACUEThl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUHMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpoOJEMBbI, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(bu3MUEeCKUX METOAOB, HCIOIb3ysl OMHCAHUE MCCIIEOBAaHUSA, BbIACIATDH
IIPOBEPSEMOE  IMPEAIIOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHUS UCCIIEI0OBAHUS, JEIaTh BBIBOJIBI;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUW WIH
(u3nYeCKuX CBOWCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JAaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT LBETa H3Iydyaromieil (MOronaroiei)
IIOBEPXHOCTH, CKOPOCTb MCHAPEHUs BOJBI OT TEMIEPATYPhl KUAKOCTU U
wiomaau €€ NOBEPXHOCTH, JJIEKTpHU3aluus Tel U B3aUMOJEHUCTBUE
JJEKTPUYECKUX 3apANIOB, B3aMMOJECWCTBHE TOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allisl MAarHATHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTa,
CBOMCTBA D3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMYJIMPOBATH
IpOBEpsiEMbIE MPEANIONOKEHHSI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO



000pyI0BaHUsl, OMKMCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  W3MEPEHUS]  TeMIEpaTypbl,  OTHOCHUTEIbHOMN
BJIQXXHOCTH BO3/yXa, CHUJIbI TOKA, HANpSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKHX BEIMYUH, CPABHUBATH
pe3yabTaThl U3MEPEHHM ¢ YIETOM 3aIaHHON aOCOJIOTHON MOTPEITHOCTH;
MIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSAMBIX U3MEpPEHUU  (3aBUCHMOCTH
COMNPOTHUBJIEHUSI MPOBOJHUMKA OT €ro JUIMHBI, IUIOIAAM IOMEPEYHOro
CEYEHMS U YAEIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOJAHMK, OT HANOpsDKEHHWS Ha  [POBOJHHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIIBHOIO MW  MapajUIeIbHOTO  COCAMHEHUM
IPOBOJHUKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHMs, CIeAys MNpeIIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl TOMYYCHHOW 3aBHCHMOCTA B BHUIE TaOIUI] W TPpaduKoB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKUX BEIWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE MPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHHUs, COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYys MPEII0KEHHOW UHCTPYKUUH, U
BBIYHCIIATH 3HAUCHHUE BEJIMYMHBI;

coOJ0/1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh TPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONHUCaHHA (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJITMETP, CUETYUK OJIIEKTPUUECKOW HHEPrUuH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), AIEKTPHUUECKHUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, JIEKTPOJIBUTATEINb MTOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMUS O CBOMCTBaxX (PM3MUECKUX SIBICHUI M HEOOXOJIUMBIE
bu3nueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENIbHbBIE
npuOopbl MO CXeMaM HM CXEMaTUYHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUraTeilb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl DJIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTe/bHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUEHUS 3JIEMEHTOB EKTPUUECKUX LIETIEH;
NPUBOAUTH  NPUMEpPHl  (HAXOIWTh  WH(OpMAIMIO O  TpPUMEpax)
IPAaKTHYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU IS oOecniedeHrs 0€30macHOCTH MpU oOpalleHur ¢ npudbopaMu u



TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHEHUSI 3J0POBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJEHUS B OKPYKAKOLIEH CPELE;

OCYILIECTBIATh MOUCK MWHMOpMaUUK (PU3UUECKOTO COJEpkKaHUS B
NuTepHeTe, Ha OCHOBE HUMEIOLIMXCA 3HAHUW U MYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCIATh  HMH(POPMAILUIO, KOTOpas
SIBJIIETCS POTUBOPEUYNBOM MITH MOXKET OBITh HEJJOCTOBEPHOI;
WCIIOJIb30BaTh MPU BHIMOJHEHUU YUYEOHBIX 3aJlaHUN HAayYHO-TIOMYJISPHYIO
auTepatypy  (GU3MYECKOrO0  COACp)KAHUS, CIOPABOYHBICE MaTepualbl,
pecypcbl cetu HTepHeT, BlajaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37laBaTh COOCTBEHHbIE MHUCHbMEHHBIE U KpPATKUE YCTHBIE COOOIICHMS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKMX HWCTOYHUKOB (PU3HUYECKOTO
COJICp’KaHMs, B TOM UYHCIE MyOJIMYHO TPEACTABIATH PE3yJIbTaThl
MPOCKTHOW WJIM UCCIEAOBATEIbCKON JIESITENIbHOCTH, MPHU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA anmapat Kypca (QHU3HKH,
CONPOBO’K/JIaTh BBICTYIUICHUE MPE3CHTALINEN;

IpU BBINOJHEHUH YUYEOHBIX MPOCKTOB M UCCICAOBAHUN (HU3UUECKUX
IPOLIECCOB pacHpelesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33J]a4aMU, CIEIUTh 3a BBIIOJIHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIaa B
JeSATeIbHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHUKATHUBHOE B3aUMOJICHCTBHE,
MPOSIBIISIE TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHily o0yuenust B 9 kiacce npeiMeTHbIE Pe3yabTaThl HA 0a30BOM ypPOBHE
JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPaeKTOpHs, OTHOCUTEIBLHOCTh MEXaHWYECKOrO NBMKEHUs, Achopmaius
(ympyrasi, mjgacThuyeckasi), TpPEHHUE, IEHTPOCTPEMUTEIHLHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETPY3KHU, HMEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHUE, MEXaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPA3BYK, AJIEKTPOMATrHUTHBIE BOJIHBI,
IIKaja 3JIE€KTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CIEKTPBI UCITyCKAHUS W TIOTJIONICHMS, anbda, 0eTa- U raMMa-u3IIyqICHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

paznuyaTh SIBJICHUS (paBHOMEPHOE U HEpPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE
naJieHue TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTU, B3aUMOJICUCTBUE
T€J, PEaKTUBHOE JBUKEHHUE, KOJeOATeNIbHOE JBHXKEHHUE (3aTyXarolue U
BBIHYKJIEHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBUKECHUE, OTPAKECHUE
3BYyKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE



CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pas3lIOKeHHE OEJI0ro CBETa B
CHEKTp M CJOXXEHHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
CCTECTBEHHAsI PaJMOAKTHBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIICKTpa
W3ITYYCHHUS) TI0 OMTUCAHUIO0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHNUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UUECKUX SBICHUUA B
OKpy)KaromeM Mupe (B TOM 4YHCIC (PU3NYECKHE SIBICHHS B TPHPOJIC:
MIPWINBBI M OTIIWBBI, ABIKeHUE T1aHeT COTHEYHOW CUCTEMBI, pEaKTUBHOE
JBIDKEHUE OJKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAaMH, 53XO0, IIBETa Tel,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTHYECKOE ACUCTBUE BUIMMOTO,
yIbTPadOIETOBOTO W  PEHTTC€HOBCKOTO M3JIyYECHHUH, €CTECTBEHHBIM
pPaIMOAaKTUBHBIN (OH, KOCMHYECKHE JY4YH, PATAOAKTUBHOC H3ITYUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAAUOAKTHBHBIX W3IyUYEeHUH Ha
OpraHu3M 4eJIOBEeKa), MPH STOM IMEPEBOJAUTH TMPAKTHUECKYIO 3a7a4dy B
y4eOHYI0, BBIACNATh CYHIECTBEHHBIE CBOMCTBa (TpHU3HAKH) (PU3MYECKUX
SIBIICHUI;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UUCCKHUE SBICHUS, UCIIOIB3YS
dbusnyeckue BENMWYUHBI (CPEIHSAS W MTHOBEHHas CKOPOCTb Tejla TpH
HEPABHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpEeMEIleHHe, MyTh, YTrioBas
CKOPOCTh, CHJIa TPEHUS, CHUJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHUE
CBOOOJHOTO TaJIeHUs, BEC Teja, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPTHUs Tea,
MOJIHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHITMATbHAS HHEPTUs CXKATON
NPYXKUHBI, KUHETHYECKas SHEprus, IOoJIHAsg MEXaHW4YecKash SHeprus,
MIEPHOJ M YacTOoTa KOJIeOAaHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIOMJICHHS CPEbl), IPH OMHCAaHUHU
MPABUIBHO TPAKTOBATh (U3MYECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HaueHNd W €AUHMIBI (U3UUYECKUX BEIWYUH, HAXOAUTHh (POPMYIIHI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTMMH BEJIUYHMHAMM,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJITNYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U IPOIIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHIIMI CYNEpPHO3UIIMA CHJI, TPUHIUI OTHOCUTENIhHOCTH [ 'amuies,
3aK0HBI HbIOTOHA, 3aKOH COXpPAaHEHHUS HMITYJIbCA, 3aKOHBI OTPAKCHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHS 3apsI0BOTO M MaCCOBOTO YHCET
P SIICPHBIX PEAKIUAX, TPHU ITOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA ¥ 3aITUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

O00BACHATH (U3HUECKHE TPOLIECCHl U CBOMCTBAa Tel, B TOM 4YHCIIE U B



KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISIBIISITH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
IaroB € Omnopod Ha 2—-3 U3Yy4YEHHBIX CBOMCTBA (PUBMUECKHUX SIBICHU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemiath pacu€THble 3aJaud  (ONMUpAKOIIMEcs Ha CcUCTeMy U3 2-3
ypaBHEHU), UCTIOIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (DU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3a/Jaud 3alHChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WA U30BITOYHBIE TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELICHHSI, TPOBOAUTH PACUEThI U
OLICHHWBATh PEAJIUCTUYHOCTh IMOJYUYEHHOTO 3HA4YEeHHUA (PU3NUECKOU
BEJIUYHHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TP MOMOIIH
($u3NYECKUX METOJIOB, HCIIONB3YysI OMHCAHWE WCCIEIOBAHUS, BBIACIATH
IpOBEPSieMOE  TPEIINONI0KEHUE, OICHUBATh MPABWIBHOCTh IOPAJIKA
NPOBENCHUS]  UCCIENOBAaHUS, JIeNaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUH U OIBITOB;

IPOBOANUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WIH
(u3HUEeCKUX CBOMCTB TeN (M3ydyeHHE BTOpPOro 3akoHa HprloToOHa, 3akoHa
COXPAaHEHHUS SHEPrUH, 3aBUCUMOCTh MEepHoa KOJeOAHWH MPYKUHHOTO
MasiTHUKa OT MAacchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBHUCUMOCTh OT
aMIUTUATYIBI MAJIBIX KOJIEOaHWH, MPSIMOIIMHEHHOE PACIIPOCTPAHCHHE CBETA,
pa3nokeHue Oenoro CBera B CHEKTP, U3YyYEHUE CBOMCTB M300pa)KeHUs B
IJIOCKOM 3€pKajie M CBOWCTB M300pakeHUs MpeaMera B coOuparouiein
JUH3e, HAOJIOJIEHUE CIUIONIHBIX W JIMHEHYATBIX CIEKTPOB M3ITyUYCHUSs):
CaMOCTOATENILHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa
o0Opy/OBaHUs, OMUCBIBATH XOJ  OMBITAa W €r0  Pe3yJbTaThl,
bopMyIMpPOBATH BHIBOJIHI,

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, omnpeaensis
CpenHee 3HAayYeHUE u3MepsieMoi BeauuuHbl ((POKycHOE paccTosiHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BHIOOpP crHoco0a U3MEpEeHUs
(M3MepUTENLHOTO MpUdOpa);

NPOBOANUTH HCCICAOBAHUE 3aBUCHUMOCTEH (DHU3MUECKUX BEIUYHMH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
Ipy PaBHOYCKOPEHHOM JIBIDKEHHHM O€3 HaudajdbHOM CKOpPOCTH, Mepuoia
KOJIeOaHUI MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJieHUs U yIJIa MPEJOMIIEHUS OT yria
NaJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSTENbHO COOUpaTh
YCTaHOBKY, (HUKCHPOBAaTh PE3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH
¢bu3nuecKuX BEJIMYMH B BUAE TAOJIUIl U T'paUKOB, JeJaTh BBIBOJIBI IO



pe3yJsibTaTaM UCCIIE0BAHNUS;
IPOBOJIUTh KOCBEHHBIE W3MEpeHHS (U3NYECKHX BEJIWYMH (CpeaHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOPEHUE CBOOOIHOTO MaJeHUsl, ®KECTKOCTh MPYKUHBI, KOIPPHUIHNECHT
TPEHUS CKOJBXEHMs, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuoJ KojeOaHWi MaTeMaTHYeCcKOro U MPYXHHHOTO MAasTHHUKOB,
ONTHUYECKass CHJIa COOWparoIield JHH3BL, PAaTUOAKTHBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBITIOJHATh U3MEPEHHS, CIEAysl MPEII0KEHHON UHCTPYKIIUH, BBIYUCIATD
3HaYeHHUE BEJIMYMHBI U aHAJTU3UPOBATH MOIYUYCHHBIE PE3YJIbTAThl C YUETOM
3aJJaHHOH MOTPEIIHOCTH U3MEPEHHUIA;

coOJ01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

pa3nuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PUINYECKUX MOJIEIeH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYEUHBI HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJeNb aToMa, HYKJIOHHas
MOJIeIh AaTOMHOTO SJIpa;

XapaKkTepu30BaTh MPUHIUMBl JCWCTBUA HW3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HX OMNHCAHUA (B TOM YHCIHE:
CIHMIIOMETpP, NATYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHUs, paKera,
9XOJIOT, OYKH, TMEepHCKom, (oToanmapar, ONTHYECKHE CBETOBOJEI,
CHEKTPOCKON, JO3MMETp, KaMmepa BuiabcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaxX (U3MYECKUX SBICHUM W HeoOXoaumble (usmueckue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBbl U CXEMAaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX IPOIECCOB
OpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/]ad, ONTHYECKHE CXEMBI s
NOCTPOEHUS N300paKeHH B IJIOCKOM 3€pKajie U coOUparomiei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pPUMEPax)
NPaKTUYECKOTO HCIONb30BaHUS (U3NYECKUX 3HAHUHM B TOBCEIHEBHOU
KU3HU IJ1 obecriedeHusi 6€30MacHOCTU MPH OOpaIeHUH ¢ MPUOOpamMu H
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUSA 3JI0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TOBECHHS B OKPYIKaIOIEH cpe/ie;

OCYIIECTBJIATh TOUCK HUHPOpManuu (U3NYECKOTO COACpKAHUSA B
WuTepHeTe, caMOCTOATENBHO (HOPMYIHPYsI MOUCKOBBINA 3aMpoc, HAXOAHUTh
MyTH OTpeesieHUs] JOCTOBEPHOCTH IMOJIYYCHHON HHPOpPMAIK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAayYHO-TIOMYJISIPHYIO
auTeparypy  (pusmueckoro - conep)kaHHs, CHpPaBOYHBIE MaTepHAIbI,



pecypcesl cetu MIHTEpHET, BilageTh NpuéMaMHi KOHCIIEKTUPOBAHUs TEKCTa,
npeoOpa3zoBaHus UHPOPMAILIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uHGOpMAIIMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHUS,
nyOIMYHO MPEACTABIATH PE3yIbTaThl IPOEKTHOM WIIM UCCIIeI0BATENbCKON
NEATENIbHOCTH, TPU O3TOM TPaMOTHO  HCIOJIb30BAaTh  W3yYCHHBIH
NOHATUUHBIA anmapar M3ydyaeMoro pasnaena (U3UKA W CONPOBOXKAAThH
BBICTYIUIEHWE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
Ne HanmeHoBaHMe pa3/ie/ioB U TeM KosmmuecTBo yacos DJIEeKTPOHHbIE
n/n NPOorpaMMbl Bcero KoHTpoibHbI IIpakTHyecku (undpossbie)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypcsl
Pa3nes 1. ®usuka u eé posib B NO3HAHUM OKPY’KAIOIIEro MUpPa
1.1 ®du3uka - HayKa 0 IpUupoae 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4
1.2 OU3NIECKUE BETUINHBI 2 1 but6mmoreka [JOK
https://m.edsoo.ru/7f41619
4
1.3 EcrecTBEeHHOHAYUYHBIN METO/I ITO3HAHUSA 2 1 bubnmnorexa [JOK
https://m.edsoo.ru/7f41619
4
Uroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeAeHHS] O CTPOEHUH BellecTBA
2.1 CrpoeHue BemiecTBa 1 bubnmnorexa [JOK
https://m.edsoo.ru/7f41619
4
2.2 JIBr>kxeHne 1 B3aUMOJICHICTBUE YaCTHII 2 1 bubnumoreka [IOK
BCIIICCTBA https://m.edso0.ru/7f41619
4
2.3 ArperatHble COCTOSIHUS BELIECTBA 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41619
4
Hroro no pazneny 5
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Paznen 3. /IBuskeHue U B3aUMO/IeiicTBUE TeJl

3.1 MexaHn4eckoe JBHKEHUE 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41619
4
3.2 HNuepuus, Mmacca, IIIOTHOCTh 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41619
4
3.3 Cuna. Bunel cun 14 bu6nuoreka [IOK
https://m.edsoo.ru/7f41619
4
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B
4.1 [asnenue. Ilepenaya naBneHust TBEpAbIMU 3 bubnuorexa [JOK
TenaMu, JKUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f41619
4
4.2 JlaBiaeHne KUJIKOCTH 5 but6mmoreka [{JOK
https://m.edsoo.ru/7f41619
4
4.3 ATMocdepHoe 1aBIeHue 6 bubnmnoreka [JOK
https://m.edsoo.ru/7f41619
4
4.4 JleficTBUE KUIKOCTHU U Ta3a Ha OTPYKEHHOE 7 bubnuorexa [JOK
B HUX TE€JIO https://m.edsoo.ru/7f41619
4
Hroro no pazaeny 21
Pazgea S. Pabora u MOIIHOCTB. JHEPrust
5.1 PabGora 1 MOLIHOCTE 3 bubnmoreka [IOK
https://m.edsoo.ru/7f41619
4
5.2 [IpocTeie MeXaHU3MBI 5 bubmmoreka [JOK
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https://m.edsoo.ru/7f41619
4

53 Mexanuueckasi 3HEPTHsl 4 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41619
4
Hroro no pazaeny 12
Pe3epBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

Ne ni/m HanmMeHnoBaHue pa3/ie/ioB U TeM KoanuecTBo yacon DJIeKTPOHHbIE
MPOrpaMMsbl Bcero KoHTpo/bHBI IIpakTHyeckn (uudpossbie)
e padoThbl e padoThI o0pa3oBaTejibHbIE
pecypcbl
Pa3nen 1. TernuioBble siBieHUs
1.1 CrpoeHue u CBOICTBA BEIIECTBA 7 bubnmoreka [JOK
https://m.edsoo.ru/7f4181c
e
1.2 TenoBsle mpoueccsl 21 1 5 bubnuoreka [IOK
https://m.edsoo.ru/7f4181c
€
Hroro no paszneny 28
Pa3zgea 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
2.1 DJNIeKTpUYECKHE 3apsiibl. 3apsyKEHHBIE Tesa 7 1 bubnmnoreka [JOK
Y UX B3aUMO/ICICTBHUE https://m.edsoo.ru/7f4181c
€
2.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 20 2 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181c
€
2.3 MarsuTHbI€ SIBICHUS 6 1 1.5 but6mmoreka [JOK
https://m.edsoo.ru/7f4181c
€
2.4 DNeKTpOMarHuTHasi UHIYKIUs 4 bubnmnoreka [JOK
https://m.edsoo.ru/7f4181c
e
Uroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
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9 KJIACC

Ne ni/m HanmMeHnoBaHue pa3/ie/ioB U TeM KoanuecTBo yacon DJIeKTPOHHbIE
MPOrpaMMsbl Bcero KoHTpo/bHBI IIpakTHyeckn (uudpossbie)
e padoThbl e padoThI o0pa3oBaTejibHbIE
pecypcbl
Pasznen 1. Mexanuveckue siBJIeHUSA
1.1 MexaHn4eCcKoe IBHKEHUE U CIIOCOOBI €TI0 10 1 bubnuoreka [JOK
OINMUCAHUS https://m.edsoo.ru/7f41a4a
6
1.2 BzaumopetictBue Ten 20 1 3 but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6
1.3 3aKOHbBI COXpaHEHUS 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 40
Pa3nen 2. Mexanuveckne KoJ1e0aHUS 1 BOJTHBI
2.1 MexaHnuecKue KoiaeOaHus 7 3 Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a4a
6
2.2 MexaHn4deckue BOJIHbI. 3BYK 8 1 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a
6
Hroro no pasneny 15
Pa3nen 3. DieKTpoMarauTHOE MoJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
3.1 DJIEKTPOMArHUTHOE MOJIE U 6 2 bubnmoreka [JOK
JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a
6
Uroro no pazneny 6



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
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
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
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
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
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
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
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
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
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
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
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

Pa3gen 4. CBeToBbI€ AIBJICHUSA

4.1 3aKOHBI pacpOCTPAaHEHUs CBETA 6 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a
6
4.2 JIuH3BI 1 on'TUYECKUE TPUOOPHI 6 3 bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a
6
43 Paznoxxenue 6emoro cBeta B CIIEKTp 3 2 bubnmnorexka [JOK
https://m.edsoo.ru/7f41a4a
6
Hroro no paszneny 15
Pazgen S. KBaHTOBBIC SIBJICHUSA
5.1 Hcnyckanue v norjiomeHne CBeTa aToMOM 4 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a
6
5.2 CTpoeHne aTOMHOTO siApa 6 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a
6
53 SnepHbie peakuuu 7 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a4a
6
Hroro o pazneny 17
Pa3nes 6. [loBTopuTe1bHO-0000111a101M I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 2 bubnuorexa [JOK
Kypca ¢usnku 3a 7-9 kiace https://m.edsoo.ru/7f41ad4a
6
Htoro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27
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HPOBEPAEMBIE ITPE/IMETHBIE PE3YJIBTATBIOCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM MIPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

7 KJIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOIM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa3oBaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pasiinyaTth ABJICHHUA M0 OINHMCAHHUIO HX XapaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-ICCKO€ SBJICHUC

1.3

pacro3HaBaTh IPOSIBICHHE M3YYEHHBIX (PU3MUYECKUX SBJICHUHA B
OKpY’KalolleM MHpe, B TOM 4HuCie (U3MUECKUE SBICHUS B MPUPOE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) (PUINIECKUX SIBICHUN

1.4

OMUCHIBATh HW3YYEHHbIE CBOICTBAa Tel U (U3NYECKUE SBIICHUS,
UCTONb3yd (U3MYECKHe BEIMYUHBI, IPH ONHCAHUU TPaBHIBHO
TPAKTOBAaTh (U3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIWYHMH, HX
0003HaYeHUS U eIMHUIIBI (PU3NUECKUX BEIUYHH, HAXOAUTh (POPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTH  TpapuUKH  HU3YYEHHBIX  3aBUCUMOCTEH

(hbUBUYECKUX BETMYHUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCI, (I)I/I3I/IHCCKI/IG SABJICHUA W IIPOLICCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(pOpMyHPIpOBKy 3aKOHa MW  3alucCbhIiBaTb C€ro MareMaTH4YCCKOC

BBIPa)KCHHE

1.6

OOBSICHATh (PU3UUECKUE SBICHHS, MPOLIECCHl U CBOICTBA Tel, B TOM
YuCle W B KOHTEKCTE CHUTyallMd NPAaKTUKO-OPHEHTHPOBAHHOIO
XapakTepa: BbIABIATH I[PUYMHHO-CIEACTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne u3 | — 2 joruyeckux MmaroB ¢ omopot Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WM

3aKOHOMEPHOCTH

1.7

peuiaTtb paC‘léTHBIC 3aga4u B 1-2 HeﬁCTBHH, HCIIOJIb3YyA 3aKOHBbI U




(dhopMyIIbl, CBSI3BIBAIONNE (DU3UMUYECKHE BETUYHHBI: HA OCHOBE aHaJIH3a
YCIIOBUSI 3aJladyd  3allMChIBaTh KPATKOE YCIOBHE, TMOJACTAaBIATH
¢bu3nueckre BENUYUHBI B POPMYIIBI U IPOBOJUTH PACUEThI, HAXOIUTH
CIIpaBOYHBIE JaHHBIC, HEOOXOIUMBIE U PEIICHUs 3a/1ay, OIICHUBATh

PCATUCTUIHOCTD nonyquHoﬁ (bI/IBI/I‘{eCKOﬁ BCJIIMYMHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PELIUTh MHpU HOMOIIH
(¢u3NYeCKUX METOJOB, B OMNHMCAHUM HCCIIECAOBAHUS  BBIICIATDH
MpoBepsieMoe  MpeAnoiokeHue  (TUMoTe3y),  pas3auyath U
MHTEPIPETHPOBATh IOJyUYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKU B

XOJ¢€ OIbITa, ACJaTh BBIBOJBLI I10 €T'0 pE3yJjibTaTaM

1.9

MPOBOANTH OMBITHl IO HAOMIONEHUIO (PUINYECKUX SBICHUA WU
(¢bu3MvYecKux  CBOWCTB  Tel:  (popMynIMpoBaTh  MPOBEPsSEMbIC
MPENANoNIOKeHHUs, CcoOUpaTh  YCTAaHOBKY M3  MNPEIJIOXKEHHOTO

000pyI0BaHus, 3aMUCHIBATh XOJI ONbITa U (HOPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATh NPAMBIE MU3MEPEHUS C HCIIOJb30BAHUEM AHAJIOTOBBIX U
uu(ppoBbIX MPUOOPOB, 3aIUCHIBATh IOKa3aHUS MPUOOPOB € YUYETOM

3aJJaHHOM aOCOIIOTHOM MOTrPEUIHOCTH U3MEPEHUI

1.11

MPOBOAUTH  MCCIEAOBAHWE  3aBUCUMOCTH  OAHOM  (pu3mMuecKkoin
BEJIMYUHBI OT JPYroil C UCIOJb30BAHUEM IPSAMBIX H3MEPEHHUH,
y4acTBOBaTh B IIJIAHUPOBAHUM Y4E€OHOTO HCCIENOBaHMs, cOOUpAaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs MPEMIOKECHHOMY IUIAHY,
¢ukcupoBaTh pPE3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOJIUI] U TpaUKOB, JeIaTh BHIBOJIBI

10 pe3yJbTaTaM UCCIIEOBAHUS

1.12

MIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKHX BEIMYHUH, CIEIys
MIPEUI0KEHHONH MHCTPYKIUH: TIPY BBITOJHEHUN M3MEPEHHI COOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCINYHHBI

1.13

CO6J'II-OI[aTB IpaBujia TCXHUKHU 0e30IacHOCTH IIpu pa60Te C

71a00paTOpHBIM 000PYI0BAaHUEM

1.14

yKa3bplBaTh NPUHLMNBI  JEHCTBUSA MNpPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IPUHUMUIIBI JEHCTBHUA HU3YYEHHBIX
npUOOPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbIO WX OMNHMCaHUS,
UCIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBICHUM U

HCO6XOI[I/IMLIC (1)I/I3I/I‘IeCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOANUTH TPHUMEPHl (HAXOAWTh HHGOPMAIMIO O MPUMEPaAX)




MPAKTUYECKOTr0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUM B TIOBCEAHEBHOM
KU3HM i1 oOecriedueHus O€30MacHOCTH MpU  OOpaIllleHuu ¢
npubopaMu ¥ TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHSI 3IOPOBBS U

COOTIOICHHSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKaloIIel cpeie

1.16

OCYHICCTBJIATDH 0T60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBETCTBUHM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBC
MMCIOIINXCA 3HaHUM u HYTéM CpaBHCHHA Pa3JIMYHBIX HCTOYHUKOB
BBIACIIATH I/IH(l)OpMaIH/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘IHBOfI NI

MOXKET OBITh HCHOCTOBepHOﬁ

1.17

HCII0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAY4YHONOIYJIIPHYIO ~ JIUTEparypy  (U3MYECKOro  COAepKaHus,
CIpaBOYHbIE MaTepHuaibl, pecypchl cetu IHTepHer, Bianersh
npuéMamMH KOHCIIEKTUPOBAHUS TEKCTa, peodpazoBaHus MH(OpMaIK

W3 OJJHOM 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpManuu (PU3NIECKOTO
COJIep>KaHus, B TOM 4HcJe MyOJMYHO JeNaTh KpPaTKHe COOOIIEHUs O
pe3yabpTaTax IPOCKTOB WM YYEOHBIX WCCICIOBAHUN, TPU ITOM
rPAMOTHO HCIIOJIb30BaTh W3YYEHHbI NOHATUHHBIM amnmapar Kypca

(U3HKH, COPOBOKIATh BHICTYIIEHUE MPE3eHTalue

1.19

IIpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/II\/'I pacnpeacissiTb
0053aHHOCTH B Tpynrne B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/ladyaMu,
CJIICAUTH 3a BBIIIOJIHCHHMCM IIJIaHa ﬂeﬁCTBHﬁ, aCKBATHO OIICHHMBATH
COOCTBEHHBIN BKJIaaq B ACATCIBLHOCTH TI'PYIIIBI, BBICTpAaWBATh
KOMMYHHKATHBHOC B3aHMOI[eI>’ICTBI/Ie, YUUThIBAA MHCHUC

OKPY>KaOIINX

8 KUIACC

Kon
npoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOTO 00111€er0 00pa3oBaHus

1.1

HCIIOJIb30BaThb IIOHATHA

1.2 pas3inyaTh SBJICHHSA 110 ONMCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX TaHHOE (PU3UUECKOE SBICHHUE
1.3 pacno3HaBaTh IPOSBIEHUE W3YYEHHbIX (U3NYECKUX SIBJICHUI B




OKpY’KalolleM MHpe, B TOM 4HuCie (U3NUECKUE SBICHUSA B MPUPOE,
MIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PUINIECKUX SIBICHUN

1.4

OMUCHIBATh HW3YYEHHbIE CBOICTBa Tel U (U3NYECKUE SBIICHUS,
UCTONB3yd (U3MYECKHe BEIMYUHBI, TPH ONHCAHUU TPABHIBHO
TPaKTOBAaThb  (PU3UYECKHI  CMBICI  MCIOJNB3YEMBIX  BEJIMYHH,
0003HaYeHMS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH  TpapUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(bUBUYECKUX BETMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCI, (I)I/I3I/IIICCKI/Ie SABJICHUSA W IIPOLICCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JaBaTb CJIOBCCHYIO
(bOpMyHPIpOBKy 3aKOHa MW  3alIucChiBaTb €ro MareMaTH4YCCKOC

BBIPa)KCHHE

1.6

OOBSCHATH (PM3MUYECKUE MPOLIECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTh O0BsICHEHHE U3 |
— 2 JIOTMYECKHUX IIAaroB C MOMOMBI | — 2 HW3y4YeHHBIX CBOWCTBA

(I)I/I3I/I‘-ICCKI/IX ﬂBJ'IeHPIfI, (I)I/ISI/I‘IeCKI/IX 3dKOHa WJIK 3aKOHOMCPHOCTH

1.7

pemiath pacy€THble 337a4u B 2 — 3 EWCTBHUSA, UCIONb3Ys 3aKOHBI U
(dopMyIIbl, CBA3bIBaIONINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 33/1a4M 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATL HEIOCTATOK
JAHHBIX JJI pELIeHHs 3aJadd, BBIOMpATh 3aKOHBI U (OPMYIIbI,
HeoOxoauMble JUIsl €€ pelleHus, MPOBOAUTh pacu€Tbl U CPaBHUBATH
MOJly4YeHHOEe 3HaueHue (U3MYECKONM BEJIUYMHBI C HM3BECTHBIMU

JaHHbIMH

1.8

pacrio3HaBaTb HpO6J’I€MH, KOTOPBIC MOXHO pPCHINTb IIPHU HIOMOIIU
(1)I/I3I/I‘-I€CKI/IX MCTOOOB, UCIIOJIB3Ys OIMMMCAHUEC UCCIICAO0BAaHNs, BEIICIATD
IPOBEPACMOC IPCAIIOJIOKCHUEC, OLCHHBATL IMPABUJIIBHOCTL IIOPsAAKaA

MMPOBCACHUA NUCCIICAOBaHNs, ACJIaTh BbIBOAbI

1.9

MPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (DU3MYCCKUX SIBICHUN WM
(bu3nyecKkux  CBOWCTB  Tel:  (OpPMYyIHpOBaTH  IPOBEPSICMBIC
NPEIINONOKEHUs, COOMpaTh  YCTAaHOBKY M3  MPEIUIOKEHHOTO

000py10BaHus, ONUCKHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BLINIOJHATE IMPAMBIC HU3MCPCHHUA C HCIIOJIb30BAHHEM AHAJIOI'OBBIX

npuOOPOB U JATYMKOB (PU3NIECKUX BEIIMYMH, CPABHUBATH PE3YyJIbTATHI




M3MEpEeHUi ¢ y4€TOM 3a1aHHOI a0COIOTHOH MOTPEITHOCTH

MPOBOJUTH  HWCCJICJAOBAHWE  3aBUCHMOCTH  OJHOM  (pu3mueckoi
BEJIMYMHBI OT JPYrol C HCHOJIB30BAHUEM MPSIMBIX H3MEPEHUM:
MJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY U BBIMOJHSTH
U3MEpeHus, Cleays  MpeUIOKEHHOMY  IulaHy, (UKCHPOBAThH
pe3yabTaThl MOJTYYEHHON 3aBHCHUMOCTH B BHJAE TaOJHUI] U rpadUKOB,

ACJIaTh BIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

IIPpOBOAUTH KOCBCHHBIC HU3MCPCHUA (bl/ISI/I‘IeCKI/IX BCJIIMYHNH:
IIaHUPOBATh U3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1 (14% HpG)IJ'IO)KGHHOfI HHCTPYKIMK, W BBIYUCIATH 3HAYCHHC

BCIINYHHBI

1.13

coOnrofaTh IMpaBWiIa TEXHUKH O€30IacHOCTH Mpu  pabore ¢

1a00paTOPHBIM 000pPYy10BaHHEM

1.14

XapaKTepu30BaTh NPUHLUIBI AEHCTBHS H3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWMCTB C OIOPOM HA MX OIMCAHMS, HCIONb3YS
3HaHHUA O CBOMCTBAaX (U3UYECKUX SIBICHUH U HEOOXOIUMbIE

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTU

1.15

pacrio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOfICTBa U U3MCPUTCIILHEBIC
HpI/I60pLI Imo CXeMaM MU CXCMATUYHBIM PUCYHKaM, COCTABJISAATH CXCMbI
OJICKTPHUICCKUX IICHGfI C TMOCJICOAOBATCIIbHBIM W IapaUICIIbHBIM
COCOANMHCHUECM 9JICMCHTOB, pasjinvasn YCJIOBHBIC 0003HaYCHUS

3JIEMEHTOB JIEKTPUUYECKUX LIECTIEH

1.16

NPUBOANUTH TNpHUMEpHl (HAXOAWTh MHGOpPMAIMIO O MPUMEPAX)
MPAKTUYECKOI0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHON
KU3HM 11 obecriedeHUs: 0O€30MacHOCTH IMpH  OOpalleHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaAHEHUsI 3J0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTUYECKOT'O IMTOBEACHUS B Oprxcanmeﬁ cpeae

1.17

OCYIICCTBIISATH MOUCK HHPOpMAIK (U3HIECKOTO COJACPKAHUS B CETH
HNuTepHeT, HA OCHOBE HUMEKOUIMXCSA 3HAHUNW U IyTEM CpaBHEHUSA
JOTIOJTHATEIBHBIX HMCTOYHUKOB BBIICIATh HH(DOpPMAIHIO, KOTOpas

SABJIICTCA HpOTI/IBOpe‘lI/IBOI\;I HJIA MOYKET OBITh HeHOCTOBCpHOﬁ

1.18

WCII0JIH30BaTh npu BBITIOJIHEHUH y4eOHBIX 3aIaHU I
HAyYHO-TIONMYJISIPHYIO ~ JUTEpatypy  (U3WYECKOr0  COAEp KaHUSA,
CIIpaBOYHBIE MaTepualbl, pecypchl cetu MuTepHer; BiageTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, MpeodpazoBaHus HH(OpMaLIUU

13 OJJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO




1.19

cO3JaBaThb CO6CTBCHHBIC IMHUCbMCHHBIC U KPAaTKUC YCTHLIC COO6H.[CHI/I$I,
0000m1ast uHGOpPMAIUIO W3 HECKOJBKUX HMCTOYHUKOB (HHU3UIECKOTO
COJlep’KaHusl, B TOM YHCIE MyOJIMYHO NPEACTABIATH PE3yIbTaThI
MPOSKTHON WJIM HWCCIIEIOBATENIbCKON  JICATEIBHOCTH, TIPH 3TOM
TPaMOTHO HCHOJB30BaTh W3YyYCHHBIM MOHATHUIHBIA ammapar Kypca

(U3KKH, COPOBOXKIATH BHICTYINIEHUE MPE3eHTalue

1.20

MIPU BBITIOJHEHUHN YYEOHBIX MPOEKTOB M HCCIIEIOBAaHUHN (PU3MUECKHX
MIPOLIECCOB pacHpellesITh 0053aHHOCTU B IPYIIE B COOTBETCTBHH C
IOCTABJICHHBIMU  3aJa4aMH, CJIEAUTh 3a BBIINOJHEHUEM IUIaHA
JEUCTBUA W KOPPEKTHPOBATh  €ro, AaJ€KBaTHO  OLECHHUBATH
COOCTBEHHBI BKJAJ B JEATEIbHOCTh TPYIIbI, BHICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MPOSBIAS  TOTOBHOCTH

paspemiats KOHQIUKTHI

9 KUIIACC

Kon
npoBepsieMor
0 pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI7[ nporpaMmbl OCHOBHOI'O 001ero 06pa3OBaHI/Iﬂ

1.1

HCIIOJIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pas3jindaTth SABJCHUA IO ONHCAHUIO HUX XapaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC cbmnqecxoe SIBJICHUEC

1.3

pacro3HaBaTh TMPOSIBICHHE M3YYCHHBIX (PU3MYECKUX SBICHUNA B
OKpYy’KarollleM MHUpEe, B TOM 4Hciie (U3NYEecKHe SBIECHUS B MPHUPOJE,
IIPU 3TOM TEPEBOAMTH MPAKTUUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIATH

CYILLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SABJICHUIN

1.4

ONUCHIBATh HM3yYEHHBIE CBOWCTBA Tel U (U3WYECKHE SBICHHS,
UCTONB3ysl (pU3MUecKre BENWYMHBI, IPU ONUCAHUM MPABUIBHO
TPaKTOBaThb  (U3WYECKMH  CMBICI  HUCIOJB3YEMBIX  BEJIHYHH,
0003Ha4YEeHUS U €AMHULIBI (PU3MUECKUX BEJTMYHMH, HAXOIUTH (POPMYJIBI,
CBSI3BIBAIOIIME JIAaHHYIO (U3HYECKYI0 BEIMYUHY C JIPYTMMHU
BEJIMYMHAMH, CTPOUTHh  IpaduKM  HM3YUYEHHBIX  3aBUCUMOCTEN

(I)I/ISI/I‘-ICCKI/IX BCINYHNH

1.5

XapaKTCpPU3oBaTh CBOICTBa TCII, (1)I/ISI/ILI€CKI/I€ SABJICHUA W IIPOLCCCHI,
HUCIIOJIb3YsA HU3YYCHHBIC 3dKOHBI, IIpU 3TOM JaBaTb CJIOBCCHYHO

(GopMyITHMpPOBKY 3aKOHa ¥  3alUCHIBAaTh €r0  MaTEeMaTHYECKOe




BBIPA)KCHUE

1.6

OOBACHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B
KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSA3H, CTPOUTH 00BsSICHEHUE U3 2
— 3 JIOTMYECKMX IAaroB C MOMOIIBIO 2 — 3 M3y4YEHHBIX CBOICTBa

(bu3nyecKux sIBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3afadd (ONMparouIvecs Ha CUCTeMy U3 2 — 3
YpaBHEHMI), MCHOIb3Ys] 3aKOHbl W  (OPMYJIbI, CBS3bIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE AaHalu3a YCJIOBHSA 3aJauu
3alMuChiBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOLIUE MU
M30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUISL pELIeHUs, MPOBOAUTH PACUYETHl M OLIEHHWBATH PEATUCTUYHOCTD

MOJIYUYCHHOT' O 3HAUCHUA (bPI3H‘ICCKOfI BCIIMYHHBI

1.8

pacro3HaBaTth NpPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh HpU IOMOIIU
(bU3MYECKUX METOOB, HCIOJIb3Ys OMUCAHHE MCCIICIOBAHMS, BBIICIATh
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh INPABUIBHOCTh IOPSIKA
IIPOBEICHUS UCCIEAOBaHUA, JEIaTb BBbIBOJABL, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHHIA 1 OTIBITOB

1.9

MPOBOANWTH OMBITHl IO HAOMIONEHUIO (UINYECKUX SBICHUHA WU
(u3MYECKHUX CBOWCTB TEJI: CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 000pYIOBaHHUS, OMUCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYIMPOBATH BHIBOABI

1.10

NPOBOJUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompeneNsisi cpeaHee 3HauYeHHe Hu3MepseMoi BeauduHbl ((PokycHoe
paccTosiHue coOuparoIel JMH3bI), 000CHOBBIBATH BHIOOpP crocoba

n3MepeHus (U3MepUTeIbHOro mprudopa)

1.11

NpOBOAUTL HCCJICAOBAHUC 3aBUCUMOCTEH (1)I/I3I/ILICCKI/IX BCINYHNH C
HCIIOJIb30OBAHHUEM TIPAMBIX HSMCPGHHﬁI IIaHUPOBAThL HUCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY, q)HKCI/IpOBaTB PE3YJIbTAaThI
HOJ'Iy‘-IGHHOfI 3aBUCHUMOCTH (1)I/ISI/IT-ICCKI/IX BCJIMYHUH B BUJC Ta6J'II/IIlI/I

l"paCI)I/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaAM UCCICAOBAHUA

1.12

NPOBOJUTh  KOCBEHHBIE  W3MEPEHUS  (PU3MUECKUX  BEIHYHH:
IUTAHUPOBATh MU3MEpPEHHsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATH W3MEPEHHUs, Cleays MNPEUIOKEHHON WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI WM AHAJIU3UPOBATH IIOJyYECHHbIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I




1.13

coOioaTh TpaBUiIa TEXHUKM O€30MacHOCTH TIpH  pabore ¢

1a60paTOpPHBIM 000pYyIOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIC TNMPH3HAKH HM3YYEHHBIX (PU3MUECKUX MoOJeneil:
MaTepuagbHas TOUKa, a0COIIOTHO TBEP/IOE TEJIO, TOUEUHBII UCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHash MOJEeNb aToMa, HYKJIOHHas

MOJECJIb aTOMHOTI'0 gapa

1.15

XapaKTepu30BaTh MNPUHIUNBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HA MX OINHCAHMS, HCIONb3YS
3HaHUS O CBOMCTBaX (U3MUECKUX SBJICHUH UM HEOOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

HCIIONIB30BAaTh CXEMbl M CXEMATH4YHBIE PUCYHKH HU3YYCHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTHYECKUX TPOLECCOB MpPHU PEIICHUH Yy4eOHO-NPaKTHUECKUX
3a/1a4, ONTUYECKUE CXEMBI JJIsl OCTPOEHUSI U300paKEHUH B IJIOCKOM

3epKajie ¥ coOuparomei TuH3e

1.17

MPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOPMALUI0 O MpUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHON
KU3HM i1 oOecriedueHHs O€30MacHOCTH MpU  OOpaIllleHUu ¢
npuOopaMu ¥ TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHSI 3[IOPOBBS U

coOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKarollel cpene

1.18

OCYIIECTBIISATH MOUCK HHPOpMAINH (U3HMUECKOTO COACPKAHUS B CETH
HNutepuer, caMOCTOSTENBHO (POPMYIHpPYsi TOMCKOBBIA  3arpoc,
HAXOMUTh TyTH  ONpPEHENEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
vH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHUM M JOTMOJHUTEIHHBIX

HMCTOYHHUKOB

1.19

WCTONB30BaTh TIPU  BBIOJHEHWHM YyUYEOHBIX 3aJaHUi  HAy4HO-
MOMYJISIPHYIO JIUTEpaTypy (pU3MUecKoro conaep)kaHus, CIpPaBOYHBIC
MaTepuanbl, pecypchl ceTu VIHTepHeT; BiageTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHust HHPOPMAIIUN U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

cO31aBaThb COOCTBEHHBIE NHCHMEHHBIE U YCTHBIC COO6IJ_I6HI/ISI Ha
OCHOBC I/IH(l)OpMaLII/II/I N3 HCCKOJIbKUX HNCTOYHHWKOB (1)I/I3I/I‘ICCKOFO
COACPIKaHNAA, HY6J'II/I‘IHO MNPEACTABJIATb PE3YJIbTAThI HpOGKTHOﬁ nin
HCCIIEA0BATEIBCKOM JACATCIIBHOCTH, npu 9TOM I'paMOTHO
HCIIOJIB30BAThb H3y‘leHHLII>i MOHSITHUMHBIN aIrrapar u3y4acmMoro pasaeiia

(GU3MKN W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMeld ¢ ydEToM




0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB

1.21

IIpHU BBITTIOJIHCHUHA y‘-Ie6HBIX IIPOCKTOB U I/ICCJ'IG)IOBaHI/Iﬁ (1)I/IBI/IV-IGCKI/IX
ponecCoB pacupcacIsAThb 00SI3aHHOCTH B rpynie B COOTBETCTBUHU C
IIOCTAaBJICHHBIMU  3aJadyaMHM, CJICJIHUTh 3a BBIIIOJJHCHUEM IIJIaHA
,Z[CﬁCTBHﬁ nu KOPPCKTHUPOBATH €ro, aJICKBAaTHO OLICHUBATb
COOCTBEHHBIN BKJIaa B  ACATCIBHOCTH TI'PYIIIBI, BBICTpAaWBATh
KOMMYHHKATHBHOC B3aHMOHCﬁCTBHC, IMPOSABJIAA T'OTOBHOCTH

paspeniath KOHMOIUKTHI




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
paszaen
a

Kon
JJIEMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

1.1

@duzuka — Hayka O Tpupoae. SIBIEHUS MPHUPOILIL.
®usnueckue SBICHUSA: MEXaHUYECKHE, TEeIUIOBEBIE,

QJICKTPHUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ousnueckue BeAMYUHBL.  V3Mepenue  (uzmueckux
BemuunH.  @usuueckue  npubopsl.  IlorpemHocts

n3MepeHuil. MexxayHapoHast CUCTEMA €IMHULL

1.3

ECTGCTBCHHOHaquBIﬁ MCTOA IIO3HAHUA: HaGJ’IIO,ZleHI/Ie,
MMOCTAHOBKA HAY4YHOI'O BOIIPOCA, BBIABUKCHHUC TUIIOTC3,
OKCIICPpUMCHT II0 IIPOBCPKC THIIOTC3, 00BsICHEHHE

Ha0IOIaeEMOTO SIBJIEHUS

1.4

Onucanne PU3NYECKHUX SBJICHUH C IOMOIIBIO MOJIEIIeH

L.5

[TpakTuyeckue paboOTHI:

N3MepeHne paccTosTHUM.

N3mepenne 00bEMa KUAKOCTU U TBEPJOTO Tea.
Onpenenenne pasmMepoB MajbIX TEJ.

N3mepenune temrepaTypsl MPU MOMOIIU KHAKOCTHOTO

TEPMOMETPA U AaTYUKaA TEMIEPATyphI

ITEPBOHAYAJIBHBIE CBEJJEHWA O CTPOEHNUN BEILECTBA

2.1

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl.
OnbIThl,  JIOKa3bIBAIOLIUME  JUCKPETHOE  CTPOCHUE

BEIECTBA

2.2

JBwxenue wyactun  BemiecTBa. CBs3b  CKOPOCTH
JIB)KEHUSA YacTHI[ C TeMIeparypoi. bpoyHoBckoe

nBkeHue, muddysus

23

B3anmoneiicTBre 4acTHIl BEIIECTBA: MPUTSHKEHUE U

OTTAJIKUBAaHHC

24

Al"pel"aTHI:Ie COCTOsIHMA BCIICCTBA: CTPOCHUEC TIa30B,




KHUIKOCTeH W TBEPABIX  (KPUCTAUIMYECKHX)  Tell.
B3anmocBA3b MeEXy CBOMCTBaAaMHU BEILIECTB B PA3HBIX

ArperaTHbIX COCTOSAHHAX W HUX ATOMHO-MOJICKYJISPHBIM

CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
2.6 [TpakTiueckue pabOThI:

Ornenka [uaMeTpa aToMa METOJIOM PsIIOB (C
UCTIONIb30BaHueEM (poTorpaduii).

OmnbITEI IO Ha6J'IIOI[eHI/IIO TCILJIOBOT'0 paCIINUPCHUA I'a30B.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHUII MOJIEKYJISIPHOTO
MPUTSHDKEHUS

JIBDKEHUE U B3BAMMOJIEMCTBUE TEJI

3.1 Mexanugeckoe JBUYKEHUE. PaBHOMEpHOE u
HEpaBHOMEPHOE JIBUKEHUE

3.2 Ckopoctb. CpenHsis CKOPOCTb INpPU HEPABHOMEPHOM
JBYOKEHUH. Pacyér myTH ¥ BpeMeHU JIBUKEHUS

33 SBnenune uHepuuu. 3akoH MHepuuu. BzaumopeiictBue
TeJI KaK NPUYUHA U3MEHEHUS CKOPOCTH JIBUKEHHUS TElNl.
Macca kak Mepa HHEpTHOCTH TeJa

34 IIimoTHOCTE BemecTBa. CBSI3b INIOTHOCTH C KOJIHMYECTBOM
MOJIEKYJI B €JUHMIIE 00bEMA BEIIECTBA

3.5 Cuna KaKk XapakTepUCTHKA B3aUMOJICHCTBHS TEN

3.6 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuisl c
MOMOIIbIO TUHAMOMETpA

3.7 SIBnenue TATOTeHHUs U cuia TsokecTu. Cuila TSXKECTH Ha
NIpyrux mianerax. Bec tena. HeBecomocTh

3.8 Cuna tpenusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
Tpenue B Ipupoae U TEXHUKE

3.9 CrnoxxeHue cuj, HaNpaBIEHHBIX IO OJHOM NPSIMOM.
PaBHOelcTBYIOIIASA CHIT

3.10 [TpakTuyeckue paboOTHI:

OmnpeneneHne CKOPOCTH  PaBHOMEPHOTO  JIBUIKCHUS
(wrapuka B JKUAKOCTH, MOJAETH  DJIEKTPUYECKOTO
aBToMoOmWiIs U Tak janee). OmpexneneHue cpeaHeit

CKOPOCTHU  CKOJIb’KCHHA 6pyc1<a WM [mapuKa 110




HaKJIOHHOM  muiockoctu. OmpezaenieHUe  IUIOTHOCTH
TBEPJIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIIIHE
3aBUCHUMOCTh pacTsokeHus (aedopmaruu) mpy>KUHBI OT
MPUJIOKEHHONW  CWIbl.  OmNbITB, JEMOHCTPUPYIOIIHE
3aBHCUMOCTbH CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tela U

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

Pusnyeckue SBJICHUS B IPUPOJIE: IPUMEPHI JBUKCHHUS C
pa3MYHBIMHA CKOPOCTSIMM B JKMBOM M HEXHUBOW IPHUPOJIE,

JIEMCTBHUE CUJIbI TpCHUS B IPUPOAC U TCXHUKC

3.12 TexHu4eckue yCTporucTBa: TMHAMOMETP, MOJIIUITHUKH
JIABJIEHUE TBEPJIBIX TEJI, )KUJJKOCTEHN 1 T'A30B

4.1 HaBnenue TBEpHoro Tema. CrocoObl YMEHBUICHHS U
YBEJIMYEHUS 1aBICHUS

4.2 JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS raza oT 00bEMa,
TeMIIepaTypbl

4.3 [lepenava naBneHus: TBEPABIMU TEJaMH, KUJIKOCTSIMHU U
razamu. 3akoH [lackans. [TneBMaTnyeckue MaliuHbl

4.4 3aBUCUMOCTh  JABJICHUS KUAKOCTH OT  TJIyOHHBIL.
I'mapocratnueckuii napagokc. Coobuaromumecs: cocy/ibl.
['unpaBnuyeckue MEXaHU3Mbl

4.5 ATtmocdepa 3emnu u atmochepHoe naBieHue. IpuunHel
CyIIECTBOBaHUS BO3AYIIHOW 000yi0uku 3emiau. OnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTBI HaJl YPOBHEM MODSI

4.6 N3mepenue atmocdepHoro pasneHus. Ilpubopsr s
U3MepeHust aTMOC(EepPHOTO JTaBICHUS

4.7 JleiicTBre KUAKOCTM M ra3a Ha IMOIPYKEHHOE B HUX
Teno. BreltankuBaromas (apxumenoBa) Cuiia. 3aKOH
Apxumena

4.8 [InaBanue ten. BozmyxomnnaBanue

4.9 [TpakTrueckue pabOTHI:

HccrnegoBanne 3aBHCHMOCTH Beca Tella B BOJE OT
o0béMa mMOrpyKEHHOM B IKUAKOCTH YacTU Tela.
Omnpenenenye BbITAIKUBAIOLIEH CUIIbI, EMCTBYIOLIEH Ha
TE€N0,  MOIPYXKEHHOE B  KUIKOCTb. [IpoBepka

HE3aBHCUMOCTH BBITAJIKHBAIOMIEH CHIIbI, JIEHCTBYIOLIEH




Ha TEJO B JKHUIKOCTH, OT Macchkl Tena. OMNBITH,
JIEMOHCTPHUPYIOIINE  3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CHWJIBI, IEHCTBYIONICH HAa TENO B JKUAKOCTHU, OT 00BEMA
MOTPY>KEHHOW B KUIKOCTh YaCTH TeJia U OT IUIOTHOCTH
JKUJTKOCTH. KoHnctpynpoBanue apeomeTpa 150301
KOHCTPYHPOBAHUE  JIOAKA W  ONpeleseHue  e€

IPy30I0AbEMHOCTH

4.10

duzndeckue SABJICHUS B mpupoae: BIIMSTHHUC
aTMOC(I)CpHOFO JaBJICHHUA Ha JKUBOI OpraHusMm,

TJIaBaHUE PHIO

4.11

TexHuYecKkue YCTPONCTBA: COOOMIAOMIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOJAA, THAPABIMYECKUN TIpeEcC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAacoc,

apeoMeTp

PABOTA, MOIIHOCTb, DHEPI' A

5.1 Mexanudeckas pabora

52 Mexanunueckas MOIIHOCTD

5.3 [IpocThie  MexaHW3MBI: pblyar, OJIOK, HaKJIOHHas
11ockocTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky

5.5 «3onmoroe  mpaBwio»  MexaHuku.  Koaddunumenrt
MOJIE3HOTO JeNcTBUS MEXaHHU3MOB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTeHmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunerndeckas sHeprus

5.8 [TonHass MexaHW4YecKas PHEprusi. 3aKOH HU3MEHEHMs U
COXPaHEHUsI MEXaHUYECKON SHEPTUH

59 [TpakTrueckue padbOThI:
Onpenenenue paboThl CHIIBI TPEHHS MPU PABHOMEPHOM
JBUKEHUM Tejla 10 TOPU30HTAIBHON MMOBEPXHOCTH.
HccnenoBanue  ycjaoBMM ~ paBHOBECHS  pblyara.
N3smepenne KIIJ nHakimoHHOW miockoctu. M3ydeHue
3aKOHA COXPAHEHUS MEXaHUUYECKON SHEPTUU

5.10 ®usnyeckue SABICHUA B NPUPOAE: pbIYard B TEIE
4eJI0BEKa

5.11 TexHuyeckue yCTpPOMCTBA: pblyar, MOJABMKHBIA U




HGHOI[BH)KHLIﬁ 6HOKI/I, HAaKJIOHHAad IIOCKOCTb, MPOCTLIC

MEXaHHU3MBI B OBITY

8 KUIACC
Kon Kon IIpoBepsiemble 3J1eMEHTHI COEP:KAHUS
pazaeJ JJ1eMeHTa
a
6 TEITJIOBBIE SABJIEHU A
6.1 OCHOBHbBIE  TOJIOKEHHUS  MOJIEKYJIIPHO-KMHETUYECKOU
TEOpUH CTPOEHMsI BelecTBa. Macca U pa3Mmepbl
Mosiekyd.  OmBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHOKMHETHYECKON TEOpUH
6.2 Mopnenn  TBEpAOro, KUAKOTO M razoo0pa3HOro
cocTosiHMM BemiecTBa. Kpucrammueckue u amopQHbIe
Tena
6.3 OOBbsicHEeHHE CBOWCTB ra3oB, XKHJIKOCTEH U TBEPHABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJIEKYJSIPHOKMHETUYECKOU
Teopuu
6.4 CmauuBaHue U KanWUISIPHBIC SIBICHUS
6.5 TeruioBoe paciIMpeHue U cxKaTUue
6.6 Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTBIO
TETJIOBOTO JABUKEHUS YaCTHI]
6.7 Baytpennss sneprus. CriocoObl M13MEHEHUS BHYTPEHHEH
SHEPTHUU: TEeIUIoNnepeaada U COBEpIICHNE pabOThI
6.8 Buapl Teronepegaun: TETIONPOBOIHOCTh, KOHBEKIIHS,
M3ITyYeHUE
6.9 KonnuectBo  temmotel.  VYaenbpHad — TEIUIOEMKOCTD
BeIlIECTBA
6.10 TemsooOMEH M TEIJIOBOE paBHOBECHE. YpaBHEHHE
TEIUIOBOro OanaHca
6.11 [InaBneHue u oTBEpAEBAHUE KPUCTANIMYECKUX BEIIECTB.
VY aenbHas TEIUIOTA MJIABICHUS
6.12 [TapoobOpazoBanue u  KoHAeHcanus.  Vcnapenue.




Kunenune. VYnpenpHas  Temnora  mapooOpa3zoBaHUS.

3aBHCHMOCTH TEMIEpaTypbl KUIIEHUSI OT aTMOc(epHOro

JaBJICHUS

6.13 BrnaxnocTs Bo3ayxa

6.14 OHeprus TOIIMBA. Y IeJbHasi TEIJI0Ta CrOPaHUsI

6.15 [Mpuanumer  paboTel  TeruioBbiX — apuratenerd  KITJ]
TEIUIOBOTO ABUTrareis. TeraoBble ABUraTeld M 3alluTa
OKpY’KaroIen cpebl

6.16 3aKOH COXpaHEHMS U NPEBPAILEHUS YHEPIUU B TEIIOBBIX
mporeccax

6.17 [IpakTuueckue pabOTHI:

OnbIThI o 00HapyXEHHUIO JEUCTBUSA cui
MOJIEKYJISIPHOTO MIPUTSKEHUS.

OnpITl IO BBIPAIIMBAHUIO KPUCTAIUIOB TOBapEHHOU
COJIM WJIM caxapa.

OnpIThl IO HAOIOJCHHUIO TEIUIOBOTO PACIIMPEHUsI T'a30B,
YKUAJIKOCTEN U TBEPJIBIX TEIL.

Onpenenenre JaBICHUS BO3yXa B OAJUIOHE IIIIPHIIA.
OMmBITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS
BO3/lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIaXKICHUSI.
[IpoBepka rumoTe3pl JUHEHHON 3aBHCUMOCTH JIIMHBI
CTONOMKA >KHIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TeMIIepaTypBhl.

HaGmonenne m3aMeHeHHs BHYTPEHHEW SHEPTUM Teja B
pe3ynbTaTe Teronepeaadu 1 paboThl BHEITHUX CHUIIL.
HccnenoBanue siBneHUs TEIIO0OMEHA MPU CMEITUBAHUHT
XOJIOHOW U ropsiuei BOJBI.

OmnpeneneHne  KOJMWYECTBA  TEIUIOTHI, IOJIYyYEHHOI'O
BOZIOM MpHU TEIUIOOOMEHE C HArpeThIM METATUYECKUM
LUAJTUHIPOM.

Ormpenenenue yAeIbHON TEIJIOEMKOCTH BEIIECTRA.
HccnenoBanue npouecca UCapeHusl.

OrnpeznenieHne OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.

Onpe;[eneHHe y,[[GJIBHOfI TCIJIOTHI INIABJICHUA JbAaA.




6.18

@usuyeckue SBICHUS B IPHUPOJE: IOBEPXHOCTHOE
HaTSOKEHME W KaWJULIPHBIE SBJICHUS B IPUPOJIE,
KpUCTaJIIBl B Ipupojie, u3nydenue ColHia, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HWHCA, CHCTa.

6.19

TexHudeckue  yCTpOMCTBA:  KallWJUIAPBI, INPUMEPHI
WCIIOJIb30BAaHUs KPHUCTAIIIIOB, JKUJIKOCTHBIM TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, ICUXPOMETp, MapoBas TypOHHA,

ABUTAaTCJIb BHYTPCHHCTO CrOPpaHUs.

DJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpuzaius Tei. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B

7.2 B3aumMoneiictBue 3apspkeHHbIX Tel. 3akoH Kysona
(3aBHCHMOCTb CUJIbI B3aUMOZEHUCTBUSI 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEXTY TeJIaMU)

7.3 DnekTpuyeckoe noiie. Hanpsyk€HHOCTh AIEKTPUUECKOTO
nosid. ITpyHIMI cynepno3suuuu 3J€KTPUYECKUX IOoJIer
(Ha KaYECTBEHHOM YPOBHE)

7.4 Hocurenu »snexkTpuyeckux 3apsiioB. JIeMEHTapHbII
anekTpudeckuid 3apsa. Ctpoenue atoma. [IpoBoaHukn u
TUDIIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

7.6 OnexTpuyeckuid  TOK.  YCJIOBHSL  CYLIECTBOBAHHUS
3IEKTPUYECKOr0 TOKA. FICTOUHHMKM MOCTOSHHOTO TOKa

7.7 JenictBus 3JIEKTPUYECKOTO TOKa (TemnoBoe,
XUMUYECKOE, MArHUTHOE). DJEKTPUUYECKUH TOK B
AKHUJKOCTAX U razax

7.8 OnekTpuyeckas uenb. Cuia Toka. OJIEKTPUYECKOE
HaIpsKeHUe

7.9 ConpoTuBienue IIPOBOJHMKA. VY nenbHoe
COINPOTHBIICHUE BEILIECTBA

7.10 3akon OmMa 15 y4acTKa Henu

7.11

ITocnenoBarensHOE n mapajjicJibHOC COCANHCHUC

MIPOBOJHUKOB




7.12 PabGota M MOIIHOCTH BJIEKTPUYECKOTO TOKa. 3aKOH
Jxoyis — Jlenna

7.13 DnexTpuyeckue Ienu W TOTPeOUTENH AIEKTPUUYECKOU
sHepruu B ObITy. KopoTkoe 3amMblkaHue

7.14 [TocrossuHble MarHuThl. B3anmomencTBHE NOCTOSHHBIX
MarHuToB

7.15 MaruutHoe mnosne. MarnutHoe moje 3eMiId U €ro
3HAYEHHE JUIS )KU3HU Ha 3emiie

7.16 OmneiT Opcrena. MarauTHOE NOJIE ANEKTPUYECKOTO TOKA.
[IpuMeHeHne >eKTPOMArHiTOB B TEXHUKE

7.17 JleficTBHE MarHUTHOIO MOJs HAa NPOBOJHUK C TOKOM.
DNeKTpoABUraTellb MOCTOSSHHOTO TOKa. Vcronb3oBaHue
3JEKTPOJIBUraTeNeii B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIIOpTE

7.18 O1IBITEI ®dapanes. SlBieHne  BIEKTPOMATHUTHOMN
unaykiuu. [Ipasuno Jlenna

7.19 DNeKTporeHeparop. CrniocoOsr MOJIyYEHUS
NIEKTPUYECKOM  BHEPIUH. ONEeKTpOCTaHIMM  Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

7.20 [IpakTrueckue pabOTHI:

OnbITHI 10 HAOTIOACHUIO DJICKTPU3AINH TET WHIAYKIHEH
U IIPU COIIPUKOCHOBEHUU.

UccnenoBanue nAEMCTBHS BIEKTPUYECKOrO TOJS HA
MIPOBOJTHUKY U JTUDJICKTPUKH.

COopka u mpoBepka pabOTHl JIEKTPUUYECKON IIeTH
IOCTOSIHHOTO TOKa.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSHKEHUSI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3
pEe3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHUS
Ha PEe3UCTOpE.

OMBITHL IEMOHCTPUPYIOTITUE 3aBHCHMOCTD
AJICKTPUYECKOTO COMPOTHUBJICHUS NPOBOJHUKA OT €ro

JJIMHBI, TUIOIMAAW TOTICPCYHOI'0 CCYCHUA U MaTCpHrajia.




IIpoBepka 1mpaBuia CIOKEHHUS HANPSKCHUM IIpU
MIOCJICZIOBATEIbHOM ~ COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia s CUJIBI TOKa MPH MapayljieIbHOM
COeMHEHUH  pe3uctopoB.  OmpeneneHue  pabOThHI
NEKTPUYECKOTO0 TOKA, HUAYLIETO YEpe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIIIEJISIEMON Ha pe3ucTope. McenenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MIYILIEro 4epe3 JIAMIIOUKY, OT HaIpsHKEHHUS
Ha HEH. Onpenenenue KILJ HarpeBaTelis.
HccnenoBanue MarHMTHOTO B3aMMOJEHCTBUS
MIOCTOSIHHBIX MAarHUTOB. VI3yueHue MarHUTHOIO MOJs
IIOCTOSIHHBIX ~MAarHUTOB IHpU HUX OOBEIUHEHUH U
paznenenun. MccnenoBanue NEHCTBUS DIEKTPUUECKOTO
TOKa Ha MarHMTHYIO CTpEJIKY. OnbIThI,
J€MOHCTPUpPYIOIIINE 3aBHUCHUMOCTh CUJIBI
B3aMMOJCHCTBUS KaTyIIKH C TOKOM M MAarHuTa OT CHJIBI
TOKAa W HalpaBJICHUs TOKa B KaTrylike. l3yueHue

[[GI\/JICTBI/ISI MAriuMTHOIrO IIOJid Ha HOPOBOJHHUK C TOKOM.

Koncrpynposanue "u N3y4YeHue paboThl
3JIEKTPOJIBUTATEIS. Nsmepenne KIT
3JEKTPOJIBUTAaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHUIO ABJICHHUA BJIQKTpOMaFHHTHOﬁ HHAYKIWHA:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS H HaIpaBJICHUA

WHIYKIIMOHHOTO TOKA

7.21

dusnyeckue SABICHUS B INPUPOAE: DIEKTPUYECKHE
ABIICHUS B  aTMocdepe, AIEKTPHUUECTBO  HKHUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIe 3eMJTH, Apeid MomrocoB,
POJIb MATHUTHOTO IOJIS IJIS J)KU3HM Ha 3emile, MOJSIPHOE

CHAHUC

7.22

TexHuueckue yCTpPOMCTBA: JJIEKTPOCKOI, aMIEpPMETP,
BOJIETMETp, PEOCTAT, CYETUUK DICKTPUUECKON SHEPrHH,
AJEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HArpeBaTEJIbHbBIE
AJIEKTPONPUOOPHI (mpumepsl), ANEKTPUICCKUE

NpECaAOXPAHUTCIIN, JJICKTPOMAIrHUT, JSJICKTPOABUTATCIIb




MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC
Kon Ko anemenra [TpoBepsieMbie IEMEHTHI COJIEPIKAHHS
paszmen
a
8 MEXAHWYECKUE SABJIEHU A
8.1 MexaHuueckoe JBWXKCHHE. MarepuainbHas —TOYKa.

Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUIKEHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE

8.4 HepaBHoMepHOe npsimonuHeiHOe ABuxkeHHe. CpenHss
U MTHOBEHHasl CKOPOCTh Teja MpH HEPaBHOMEPHOM
IBYKCHUU

8.5 Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEMHOE
JBUKCHHE

8.6 CBoboaHoe nagenue. OneiThl [anunes

8.7 PaBHOMEpHOE IBHXKEHHME 1O OKpY>KHOCTH. Ilepuon u
yactoTa oOpaiieHus. JIuHeliHas U yriioBas CKOPOCTH.
IleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [lepssiii 3akoH HeloToHa

8.9 Bropoii 3akoH Herotona

8.10 Tpetwnii 3akon HeroToHa

8.11 IIpuHUUI Cynepno3unuu CUI

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHs: CWJIa TPEHUS CKOJBXECHHsS, CHJIa TPEHUS
MIOKOSI, IPYTHe€ BUJIbI TPEHUS

8.14 Cuma TSXKECTM M 3aKOH BCEMHPHOIO TATOTCHMS.
Y ckopenue cBOOOTHOTO TaeHUs

8.15 JBuxenne  mimaHer  Bokpyr  Comnua.  Ilepas
KocMu4ecKasi ckopocTb. HeBecomMocTh U eperpysku

8.16 PaBHOoBecue  MarepuanbHOW  TOYKH.  AOCOJIOTHO
TBEPIOE TEIIO

8.17 PaBHoBecue TBEPHOTO TeEna C 3aKPEIVIEHHOM OCBHIO




BpaieHusi. MoMeHT cuibl. LleHTp TsokecTn

8.18

Nmnynse Tena. M3menenne nmmynbca. UMmysibc cuiibl

8.19

3akoH COXpPAaHCHUS UMITYJIbCa

8.20

PeakTtuBHOE NBMXEHUE

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

PabGora cun Tsxectu, ymnpyroctd, TpeHusa. CBs3b

OHECPTHUU U pa60TBI

8.23

HOTeHHI/IaHBHaﬂ OHEPTUiA TCIa, IoAHATOTO Hazg

MMOBCPXHOCTBIO 3emu

8.24

[ToTeHumanbHas YHEPTUs CKATON MPYKUHBI

8.25

Kunernueckas OHEPTIH-. TeopeMa 0 KHHETHYECKOM

SHEPTUu

8.26

3akoH COXpPAaHCHUA MEXaHUYECKOI SHEPTUn

8.27

[IpakTuueckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTU CKOIBKEHHs Opycka
WIA JBWKEHHUS [IApUKA [0 HAKIOHHOW IUIOCKOCTH.
OmnpeneneHrue yCKOpeHUs Teja MPH PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
IIpoBepka rumoTe3bl: €CIU NpPU PaBHOYCKOPEHHOM
IBIDKEHUH 0€3 Ha4aJbHOH CKOPOCTH MYTH OTHOCSTCS
KaK psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJTMHAKOBEI.

HccnenoBaHue 3aBUCMOCTH CHUJIbI TPEHUSI CKOJIBKEHHS
OT CuJIbl HOpMajbHOro JnaBieHus. OmnpeneneHue
KodpduureHTa TpeHus CckoiabkeHus. OmnpeneneHue
KECTKOCTU TMpyXkuHbL. OnpeneneHue padOThl CUIIBI
TPeHUsT TIpU PABHOMEPHOM JIBWKEHHU Teja II0
TOPU30HTAJIBHON MoBepxHOCTU. OnpeneneHue padOThI
CWJIBl  YyOpyrocTh Ipu  moabEéMEe  TIpy3a ¢
UCTIONIB30BAHUEM  HETIOJIBIDKHOTO W TMOJBHYKHOTO

OJIOKOB

8.28

dusnueckue SBICHUS B npupoac: NpujIrBbl U OTJIMBBI,
ABMKCHUC IIIIAHCT ConHeyHoM CUCTCMbI, PCAKTUBHOC

ABHUKCHUC KMBBIX OPraHu3MOB




8.29

TexHuueckue  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarenbHoe asuxenne. OCHOBHBIE XapaKTEPUCTUKU

KoJIeOaHMiA: nepuon, 4acrtoTa, aMIuIuTy a

9.2

Marematnueckuit u MpYyKUHHBIN MasITHUKH.

HpeBpameHI/Ie OHEPTIUHU 1pu KoJiIe0aTeIbHOM JABHKCHUUN

9.3

3aryxatomue KoJjiebaHusi. BpIHYXIeHHBIE KOJeOaHUs.

Pezonanc

9.4

Mexannueckre BOJIHBEL. CBOMCTBA MEXaHUYECKUX BOJIH.
[IpononbHble U mOnEpeyHbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacrpocTpaHEHHs. MexaHNYeCKUe BOJIHBI

B TBépIIOM TCIC, CelCMHUYECKHE BOJIHBI

9.5

3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaxeHUE 3ByKa

9.6

Wudpa3Byk U yabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToTbl M mepuoAa  KojeOaHMi
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acToThl M mepuoAa  KojeOaHMi
NPY>KHHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  IepHoOAa  KoJjeOaHMi
MOJBEIIEHHOTO K HHTH Tpy3a OT JUIMHBl HHTH.
HccnenoBanne 3aBUCUMOCTH — IepHoOAa  KoJjeOaHMi
NpYy>)KHHHOTO MasTHUKAa OT Macchl Tpy3a. IIpoBepka
HE3aBHCUMOCTH neprozaa KoJeOaHmi rpys3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH

npyxuHsl. I3mepenune yckopeHus cBOOOHOTO MaieHUsS

9.8

®dusnueckue SBJICHUS B nmpupoac: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, ceiCMHUUYECKHE BOJIHBEI,

LlyHaMH, 3XO0

9.9

Texauueckue YCTPOﬁCTBaZ 3XO0J0T, HCIIOJIB30BaHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

10.1 DNEeKTPOMarHuTHOE MOJ€. DIEKTPOMAarHuTHbIE BOJIHBI.
CBOIiCTBa ANIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH




10.3

OnexTpoMarHutHas npupoga csera. CKOpPOCTh CBeTa.

BonHoBBIE CBOMCTBA cBETA

10.4 [TpakTuyeckue paboOTHI:
W3ydyeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C
MIOMOILBI0 MOOMIIBHOTO Tesie(hoHa

10.5 dusnueckre SBICHUS B TMPUPOJE: OHUOJIOTHYECKOE
neicTBUe BUJUMOTO, yIBTPauoIETOBOTO U
PEHTTEHOBCKOTO U3TyUYeHHH

10.6 Texnuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
AJIEKTPOMAarHUTHBIX BOJIH JJISi COTOBOM CBSI3U

11 CBETOBbBIE ABJIEHUA

I1.1 JlyueBast moznensb cBera. ICTOUHMKH cBETa

11.2 IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA

11.3 OTtpaxenue ceta. [11ockoe 3epkano. 3aKOH OTPaKEHHS
cBeTa

11.4 [Ipenomiienne cBeta. 3aKkOH MPEIOMIIEHHSI CBETa.
IlosiHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5 JIunza. Xop nydeid B JIMH3E

11.6 Onrtuyeckass cuctema (QoroanmnapaTa, MUKpPOCKONAa H
TeJecKona

11.7 I'ma3 kak onruyeckas cucreMa. bau3opykocTs u
JaJIbHO30PKOCTh

11.8 Paznoxenue Genoro ceeta B criektp. OnbiTel HptoTOHA.
CrnosxeHue crieKTpajibHbIX IIBETOB. Jlucnepcus cBeta

11.9 [TpakTyeckue paboTHI:

HccnenoBanme 3aBUCUMOCTH yria OTPAKEHUS
CBETOBOTO JIy4a OT yIJIa MaJCHHUS.

N3yuenne xapakTepUCTHK H300paKeHUs MpeaMeTa B
TJIOCKOM 3€pKalie.

UccnenoBanue  3aBUCUMOCTM  yIJIa  MPEIOMIICHHUS
CBETOBOTO JIy4a OT YIJIa MaJICHUs Ha TPAaHULE «BO3AYX —
CTCKIION.

[Tonydyenune u300pakeHUH C MOMOILIBIO COOMparoIIen
JIMH3EL.

Omnpenenenne (HOKYCHOTO PACCTOSHHS M ONTHYECCKOM

CWJIBI COOMPATOIIEH JTNH3HI.




OMnBITHI IO PA3IOKEHUIO OEIOro CBETa B CHEKTP.
OneITel IO BOCHPHUATHIO IIBETa IPEIMETOB NPH HX

HaGHIOIlCHI/II/I 4YCpe3 IBCTOBLIC (bI/IJ'ILTpBI

11.10 @uznueckue sABICHUs B npupone: 3atMeHus CoJHIa U
JlyHbl, 1BeTa Teln, ONTHYECKUE SIBJICHUS B aTMocdepe
(uBeT HEOa, pedpakius, paayra, MUPax)

11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOIL,
¢doToanmapar, ONTHIYECKUE CBETOBOIBI

12 KBAHTOBGIE ABJIEHUA

12.1 OmnbiTel Pesepdopaa u mnaHetapHas Mojeiab aToMa.
Mopnens atroma bopa

12.2 HUcnyckanne W MOTJIONIEHHWE CBETa arOMOM. KBaHTEI.
JInnenyaTeie CIIEKTPBI

12.3 PanuoaktuBHOCTh. Anlb(a, 6eTa- U raMMa-u3TydeHHs

12.4 Crpoenune aromHoro szapa. HyxionHas Moxens
aTOMHOTO sipa. M30Tonsl

12.5 PaguoaxktuBHble npespamenus. llepuox monypacnana
aTOMHBIX SI7IEP

12.6 SAnepHble peakunu. 3aKOHBI COXPAHEHMS 3apsAIOBOr0 U
MacCcOBOI'0 YHCEN

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAaCChl U SHEPTUU

12.8 Peakuuu cunresa u nenenus saep. Vicrounuku sHeprun
ComnHLa u 3B€31

12.9 Anepunass oHepreTtuka. JleWicTBuE  palMOaKTUBHBIX
U3Ty4YEeHUH Ha KHUBbIE OPraHU3MBbI

12.10 [IpakTuueckue padbOTHI:
HaOmtoneHue CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB
U3ITy4YEHUsl.
HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTrUM YaCTHLIBI
0 TOPMO3HOMY TyTH (110 (hoTOoTpadusim).
W3mepenue paanoakTUBHOTO (poHa

12.11 @usnueckue SABJICHHMS B IPUPOJE: €CTECTBEHHBIN

pPaguOaKTUBHBIN ¢oH, KOCMUYECKHE JIy4H,
PAaIUOAKTUBHOE W3JIyYCHUE NPUPOAHBIX MUHEPAIIOB,
JEUCTBUE PpAJUOAKTUBHBIX M3JIy4YeHHH Ha OpraHu3M

YCJIO0BCKa




12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOIIL,

VHIVBHTyaJIbHBIA TO3UMETP, KaMepa Bunbcona




IHHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUS K
PE3YJIbTATAMOCBOEHUS OCHOBHOM OBPA3OBATEJILHOI
MMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
npoBepsieMor
0 TpedOBaHUA

IIpoBepsiemble TPeOOBaAHUSA K NPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHose ®T'OC

1

[lonnmanne pomu  QU3MKK B  HAYYHOM  KapTHHE  MMpa;
c(OpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBS3U
U TO3HaBa€MOCTH SIBICHUM MPUPOIBI, O POJIM OSKCIEPUMEHTA B
¢usuke, o cucreMooOpasywoomeldl poaun (GU3MKK B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHKHM M TEXHOJOrud, 00 3BOJIOLUU
¢u3nYecKux 3HaAHUH M MX POJIM B LEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKU, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHMS O BUAAX MaTepuH (BEIIECTBO W IOJE), O JBW)KEHHM Kak
croco0e cyI1ecTBOBaHUSI MaTeEpUU, 00 aTOMHO-MOJIEKYJIIPHOU Teopun
CTPOCHHMSI BEIIECTBA, O (PU3MYECKOW CYIIHOCTH SIBJICHUH NPHPOIBI
(MeXﬁHI/I‘-IGCKI/IX, TCIJIOBBIX, JJICKTPOMArnuTHBIX U KBaHTOBI)IX);
yYMEHHE Pa3inyath SBICHHUS 10 ONMCAHUIO UX XapPaKTEPHBIX CBOHCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (HU3UUECKOe
SIBJICHUE; YMEHHE PACIIO3HABATh MPOSBICHNE U3YYEHHBIX (PU3NIECKUX
SIBJICHUM B OKpYKaromeM MHUpPEC, BBIACIIAA UX CYILICCTBCHHBIC CBOIiCTBa

(mpu3HAKH)

Brnanenue ocHoBaMU TMOHSATUWHOIO ammapata U CHUMBOJUYECKOTO
s3pIKa (PM3UKHU U WCIOJB30BaHUE UX JUIsl pelieHHs y4eOHBIX 3ajad;
YMCHHE XapaKTEepH30BaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHUS U

IIponueCcChbl, UCIIOJIb3YA (bYHI[aMeHTaJ'IBHBIe N SMITUPHUYICCKUC 3aKOHBI

YMeHue onuchBaTh HN3YUYCHHBIC CBOMCTBA TENI U (bI/ISI/I‘ICCKI/Ie SABJICHUA,

HCIIOJIb3Y (l)I/I3I/I‘l€CKI/IC BCIINYHHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHHUS C Y4ETOM
coOroIeHnst paBWl O€30MacHOTO TpyAa: HabmtoaeHne (PU3NIECKUX
SIBJICHU

YMCHHUE CaMOCTOATCIBHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKIUH, OMUCHIBATH XOJ
OTIbITa U 3alUCHIBATh €T0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIBL;
MIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3UUECKUX BEIUYHH:
yMEHHE IUIaHUPOBaTh HU3MEPEHMs, CaMOCTOSATENIbHO CcOOUpaTh
OKCIIEPUMEHTAJIbHYI0 YCTAHOBKY [0 HWHCTPYKLUH, BBIYUCIATH
3HAYECHHE BEIMYMHBI W AHAIM3UPOBATH IOJYYEHHBIE PE3YJbTAThl C
y4€TOM 3aJaHHOM MTOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;
MIPOBEACHUE  HECJIOKHBIX  DKCIIEPUMEHTAIBHBIX  HCCIEJOBAaHUM;
CaMOCTOSITENIFHO ~ COOMpPAaTh SKCIEPHUMEHTAIBHYI0 YCTaHOBKY U
MIPOBOJUTH  MCCJIENOBAHME IO  HHCTPYKUWH,  IPEICTABIATH
MOJTyYCHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpaduKoB, y4YWUTHIBaTh IOTPEUIHOCTH, Ji€JaTb  BBIBOABI IO

pe3yibTaTaM UCCICAOBAHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoOJesel
(MaTepuanbHas TOYKa, aOCOMIOTHO TBEPZIOE TEJIO0, MOJAEIH CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJEIb aroma,
HYKJIOHHasi MOJEJIb aTOMHOIO $1pa) U yMEHHE NPUMEHATHh UX AJs

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMmeHue oObACHATh (PU3UUECKUE IMPOIECChl M CBOWCTBA Tel, B TOM
YuCle W B KOHTEKCTE CHUTyallMd NPAaKTUKO-OPHEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IIPUUUHHO-CIICICTBEHHBIE CBSA3HU U
CTPOUTH OOBSICHEHUE C ONOPOM HA M3yUEHHBIE CBOICTBA (PU3MUECKUX

HBJ'ICHPIfI, (I)I/ISI/I‘-ICCKI/IG 3aKOHBI, 3dKOHOMCPHOCTHU U MOACIIN

YMeHue pemath pacdy€rTHble 3amaunm (Ha 0a3e 2 — 3 ypaBHEHUH),
WCTIONB3Yysl 3aKOHBI W (OpMynbl, CBs3bIBalOIIME (DU3HUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPAaTKOC YCJIOBHEC 3aJayu,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (POPMYIIBL,
HEO0OXOUMBIC ISl €€ PElICHHMSI, HCIIOJIB30BAaTh CIPABOYHBIC JAaHHBIC,
MPOBOANTHh PAcu€Thl U OILEHUBATh PEATHCTUYHOCTh TMOIYYEHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIMYHMHBI, YMEHHE ONpEACsATh Pa3MEPHOCTD

(1)I/ISI/I‘IGCKOI>’I BCINYHNHBI, HOqueHHOﬁ IIpHu PpCHICHHUH 3aJa4r

VYmenue XapaKTCPU30BaTb  HPUHIMIIbLI I[GP'ICTBHH TEXHUYCCKUX
YCTpOfICTB, B TOM 4YHCJE OBITOBBIX HpI/I60p0B, U IPOMBIINIICHHBIX
TCXHOJIOTMYCCKUX IMPOLECCCOB IO UX OIMMCAHUIO, UCIIOJIB3Ys 3HAHHUA O
CBOMCTBaX (I)I/ISI/IIIGCKI/IX SBJICHUHA | H606XOI[I/IMBIe Q)HBHHGCKI/IC

3aKOHOMEPHOCTH




10

YMeHue WCMoNb30BaTh 3HAHUS O (U3MYECKHX SBICHUSAX B
MOBCETHEBHOW KW3HM JUIsi  oOecriedeHus: Oe30MacHOCTH  TpHU
oOpamieHud ¢ OBITOBBIMH  TpUOOpaMH M TEXHUUYECKUMHU
YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbsI M  COONIOACHUS HOPM
9KOJIOTUYECKOIO TMOBEJAEHUS B OKpYXKalolIIell cpeae; MOHUMaHUE
HEOOXOAMMOCTH TPUMEHEHHUS IOCTIKCHHM (DU3UKH W TEXHOJIOTHH

IJI palluOHAJIBHOT'O IIPUPOAOIIOJIE30BAHUS

11

OneIT moucka, mHpeoOpa3oBaHUS M MpEJCTaBICHUsS HHGOpPMaLUU
(GU3MYEeCKOro CcoAep)KaHus C MCIOJIb30BaHMEM HH(POPMALUOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBATh JOCTOBEPHOCTH
MOJy4YeHHOM MH(pOpMalMM Ha OCHOBE HUMEIOIIMXCS 3HAHUH W
JOTIOJIHUTENbHBIX ~ HWCTOYHUKOB; yMEHHME  HUCIOJb30BaTh  MpU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUil HAay4HO-NOMYJIIPHYIO JHUTEPATypy
(bu3NYecKOoro coaep)KaHus, CIPAaBOUYHbIE MaTepuaibl, PECYpPChl CETU
WntepHer; BiageHue 0a30BbIMM  HaBBIKAMU  NPeoOpazoBaHMSA
nH(poOpMallid U3 OJHOM 3HAKOBOM CHCTEMBI B JPYryl0; YMEHUE
co3/1aBaThb COOCTBEHHbIC NHMCbMEHHBIC M YCTHbIE COOOILEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMbBIX HA OI'D

MO ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
1.1 Mexanudeckoe aBWKeHHe. MarepuanbHas Touka. CuctemMa  oTcuéra.
OTHOCUTENBHOCTD JIBUIKEHUS
1.2 PaBHOMepHOE U HepaBHOMEepHOE JBMKeHUEe. CpeaHsasi ckopocTb. Dopmyna ass
BBIUMCIICHUS cpeiHell ckopocTh: v = S/t
1.3 PaBHOMEpHOE TpsAMONIMHENHOE IBU)KEHHE. 3aBUCUMOCTh KOOPAMHATHI T€la OT
BPEMEHH B CITy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKCHUS:
xX(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHM IS MPOCKIUU CKOPOCTH, TMPOCKIIUU
nepeMenieHusi, MyTH, KOOPAMHATBI NPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBIKEHUU
1.4 3aBUCUMOCTh KOOpPAMHATHl TeJla OT BPEMEHU B CIydae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBYKCHHS:
3
Sl =vy s+ ay= ;
2
DopMynbl 1T TPOCKIMU TEPEMEIIEHUs, MPOCKIIUA CKOPOCTH U MPOEKIUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBYKECHUH:
s =y, -t+a, £ 3
2
U_‘_l:f) =Upy T 1,
a,(f)=const,
U:T: - L;h.: =2a. s,
I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl MPOCKIIMH YCKOPEHHS, MPOCKIINH
CKOPOCTH, TPOEKIMH MepeMEUIECHUsl, KOOPAUHAThl MpPHU PABHOYCKOPEHHOM
MIPSIMOJTMHEITHOM JIBHDKCHHUH
1.5 CBoboaHoe maneHue. GopMyIibl, OMUCHIBAIONINE CBOOOJHOE MaJeHUE Tela o
BepTUKAIM (ABMKEHUE TeJla BHHU3 WM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTH
3emnu). ['paduku 3aBUCMMOCTH OT BpEMEHH [UISI TMPOEKIUH YCKOPECHHUS,




MPOEKIMH CKOPOCTH UM KOOPJHMHATBI NpPU CBOOOJHOM TaJeHUM Tejia TI0

BEPTHUKAIN
1.6 CKopocTh paBHOMEPHOIO JBWKEHHUS Tela IO OKpyxHocTu. Hampasnenune
CKOpPOCTH.
®opmyna A7 BBIYMCIEHUS CKOPOCTH YEpE3 PaanyC OKPYKHOCTH W IEpPUOJ
oOpareHus:
_2nR
T
LenTpoctpemurenbHoe yckopenue. HampapineHue HEHTPOCTPEMUTEIBHOIO
yckopenus. @opmyria uisl BBIYMCIEHUS YCKOPEHUS:
2
&, v
"R
®opmyiia, cBA3BIBAIONIAS IEPUOJ U YACTOTY OOpaIleHU:
V= .
7.
1.7 Macca. IInotHocTs Bemecta. @opmyiia A1 BBIYUCICHUS IUIOTHOCTH:
pi= m
V
1.8 Cuna — BekTtopHas usnueckas BenuyuHa. CroxxeHue cui
1.9 SIBnenue unepuuu. [lepssiii 3akoH HeroToHa
1.1 Bropoii 3akon HeroTona:
0 F=m-d
CoHarpaBiIe€HHOCTh BEKTOpA YCKOPEHHUs TeJla U BEKTOpa CUJIbIL, ACHCTBYIOLIEH Ha
TEN0
1.1 Bzaumopeiictue ten. Tpernit 3akon HeroToHa:
: Fy g==F,
2 1—=2
1.1 TpeHue nokost ¥ TpeHUe CKOIbXKEeHUsA. PDopMyIia JUIsl BBIYUCICHUS MOJLYJIS CUJIBI
2 TPEHUS CKOJIbKECHUS:




F_=n-N

1.1 Hedopmaruss Tema. Ympyrue u Heynpyrue aedopmanmu. 3aKOH YIPYroi
3 nedopmaruu (3axoH ['yka):
F=k-Al
1.1 BcemupHoe tarorenue. 3aKOH BCEMUPHOTO TATOTEHUS:
4 my - m
E = 7
R
Cuna TsoKecTu. Y CKOpeHHe CBOOOHOTO MaICHHS.
dopmyiia s BBIYUCICHUS CHIIBI TSHKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JBwxenue mnanet Bokpyr Comuna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u nieperpysku
1.1 Nmmynbe Tena — BekTopHas pu3nyecKkas BeIMUnHa.
5 p=mo
Nmnynsc cucremsl tei. M3menenue umnyibea. MMmyibsce cumsl
1.1 3aKOH COXpaHEHHUs UMITYJIbCA JIJIsl 3aMKHYTOM CUCTEMBI TEJT:
6 s R
D=1y +imy Uy =const
PeakTuBHOE ABM>KEHHE
1.1 Mexannueckasi pabota. @opmyia Ajisi BBIYUCICHUS paOOThI CUIIBI:
7
A=Fscosu
MexaHnueckas MOIIHOCTb:
v=:4
I
1.1 Kunernyeckas u noreHuuanbHas sHeprus. GopMyia Ui BBIYUCICHUS
8 KMHETUYECKOU DHEPIUHU:

_mu”
}

F

I

TeopeMa 0 KHHETHYECKOM SHCPIUH. q)opMyna JUJISI BBIYMCIICHUS IIOTCHIIHAIBHOM




OHCPIUU TCJia, MOAHATOIO

HaJ 3eMuéi:

EF =mgh

1.1 Mexanudeckas SHEpPIUs:
? E=E +E
=E;+E,
3aKOH COXpaHEHUs1 MEXaHUYeCKOM 3Heprun. @opMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHWYECKON PHEPTUU B OTCYTCTBUE CHII TpeHUs: £ = const.
[IpeBpanieHne MeXaHMYECKON SHEPTUU IPU HATTMYUU CUIIbI TPEHHUSI.
1.2 [IpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
0 Peraar. MomenT cunbl: M - Fl.
VYcioBre paBHOBECHS pbluara:
M+M,+..=0
[MoxBwxHbIN 1 HenoABWXKHBIN 0110ku. KII1/I mpocThIX MeXaHU3MOB,
n= Aumeam
‘%’Ipaqamﬂ
1.2 JlaBnenue TBEPAOrO TEA.
1 @opMya 1715 BBIYMCIICHHS 1aBJICHUs TBEPIOTO Tena:
F
pP= G
[aBnenue raza. AtmocepHoe AaBlieHHUE.
IM'uapocTraTudeckoe naBlieHUE BHYTPH KUIKOCTH.
@®opMya 1151 BBIYUCICHUSI 1aBJICHHS] BHYTPU KUIKOCTH:
P=pgh+Dm,
1.2 3akoH [lackans. ['mppaBnudeckuii mpecc
2
1.2 3akoH Apxumena. dopmyna s ONpEeACNICHHUsS] BBITAIKUBAIOMIEH CHIIBL,
3 JEUCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:

Fam =P8V




Ycnosue nnaBanus Tena. IlnaBanue CyZA0B 1 BO3YyXOIlIaBaAHUEC

1.2

Mexanndeckue KojeOaHus. AMIUIMTYZa, TEPUOJ W YacToTa KOJICOAHUHU.

dopmyia, CBSI3bIBAIONIAs YACTOTY M NEPUO/I KOJIeOaHUI:

1.2

MaremMatnueckuii ¥ TNpYyKUHHBIM MasTHUKU. [IpeBpaimienue sHepruum npu

KoJIEOATEILHOM JABU>KCHHUN

1.2

3aryxaromue kosnebanus. BeinyxeHHble kKoneOanus. Pezonanc

1.2

MexaHU4eCcKrUe BOJIHEL. HpOI[OJH)HBIe N TOICPCUYHLIC BOJIHBI. I[JH/IHa BOJIHBI U

CKOPOCTB PaCIpOCTPpaHCHUA BOJIHLBI:

Lh=v-T

1.2

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’k€HUE 3BYKOBOM BOJIHBI HAa I'PAHULIE

IByX cpell. H(ppa3ByK U yIbTpa3ByK

1.2

IIpakmuueckue pabomoi

N3MmepeHne cpenHei TMIIOTHOCTH BEILIECTBA; apXMMEIOBOM CHIIBI, KECTKOCTH
NPYXUHBL, KO3 UIIMEHTa TPEHUSI CKOJIbKEHHUsS; pabOThl CHIIBI TPEHHS, CHIIBI
yIPYroCTH; CpeAHEN CKOPOCTH JIBM)KEHHUS Opycka MO HAaKIOHHOM IUIOCKOCTH;
YCKOpeHUs1 Opycka TpH JABIKEHHM 110 HAKIOHHOM IUIOCKOCTH; YacTOTHl M
nepuosia KosebaHMH MaTeMaTH4eCKOro MasTHHKA; 4YacTOThl W Iepuoja
KosieOaHUH TPY>KUHHOTO MasTHUKA; MOMEHTA CHJIBI, ACWCTBYIOIIETO HA phIYar;
paboThl CUIIBI YHPYroCTH INpH NOABEME Ipy3a C IMOMOILBIO HEMNOABHXKHOIO
610Ka; pabOThI CHUIIBI YIPYTOCTH HPHU MOABEME Ipy3a C MOMOIIBIO MOIBUKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOTrpYyKEHHOH
4acTH TeJIa ¥ OT IJIOTHOCTH KMIKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHIIBI
OT Macchl TeNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO JABJIEHUS U OT
poOZla OBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B IPYXKUHE, OT CTEHNEHU
negopManuy MpyKUHBL, YCKOPEHHUsI OpycKa OT yIJla HakjJOHA HaIpaBiIsIOIIEH;
nepuosia (4acToThl) KoseOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTH; NEpUOJa
Kosie0aHUH MPYKMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCIIEZIOBAaHNE HE3aBUCHUMOCTH Iepuoja KoleOaHWH HHUTSHOIO MasTHUKA OT

Macchl rpy3a. [IpoBepka yciaoBusl paBHOBECHS pbluara

1.3

Qusuueckue sA61eHUs 6 Npupooe: TIPUMEPHl JBIKEHUS C Ppa3IU4YHBIMU

CKOPOCTSIMH B )KUBOW U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJE U




TCXHUKC, MNPWIHMBBI W OTJIHBbBI, ABHUXCHUC IIJIAHCT ConHeyHoOH CUCTCMBI,
PEAKTUBHOC ABUKCHHUEC XUBBIX OPraHU3MOB, pbldaru B TCJIC YCIIOBCKA, BIMAHHC
aTMOC(l)epHOTO JaBJICHHUA Ha JKUBOM OpraHusM, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB XMBOTHBIMH, 3EMIJICTPACCHUC, celicMHUUecKue BOJIHBI, IyHaMH, 5X0

1.3 Texnuueckue ycmpoticmea: CHUAOMETP, NATYUKH IIOJOKEHUS, PACCTOSHUS U

1 YCKOpPEHHS, ANHAMOMETp, TMOAIIUITHUKNA, PAaKeThl, pblYar, MOABWKHBIA H
HEMOJIBIKHBINM OJIOKHM, HAKJIOHHAs IJIOCKOCTh, MPOCTHIE MEXaHHU3MBI B OBITY,
COOO0IIaloIIMeECs] COCYAbl, YCTPOWCTBO BOJONPOBOJA, T'MAPABIMUYECKUN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcCOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA

2.1 OcCHOBHbIE  TOJOXEHUS  MOJEKYJISPHO-KUHETUYECKOH TEOPHUH  CTPOEHUs
BeniecTBa. Mojenu TBEPIOTo, KUAKOTO U Ta3000pa3HOro COCTOSHUM BELIECTBA.
Kpucrannuueckue u amopgHbie Tena

2.2 JBwxenue yactul BeniecTBa. CBs3b CKOPOCTH JBMXKEHHMS YacTHUIl C
Temneparypoil. bpoynoBckoe aBukenue, nuddysus

2.3 CmauuBaHUE U KallWJUISIPHbBIE SIBJICHUS

24 TennoBoe pacuiupeHue u cxatue

2.5 TernnoBoe paBHOBECUE

2.6 Buaytpennsss sueprus. PaGora um Termomepenada Kak CrnocoObl HM3MEHEHUS
BHYTPEHHEHN SHEpruun

2.7 Bunel Tensonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3TyUYEeHUE

2.8 HarpeBanue wu oxnaxnenne Ten. KonnmuecTBo — TemnoTsl. Y enbHas
TEIUIOEMKOCTb:
O=cml(t,—t,)

2.9 3aKOH COXpAHEHHUs SHEPrUU B TEIUIOBBIX MPOLECCax. YPaBHEHUE TEIIOBOTO
OanaHca:

0+@ +..=0

2.1 HUcnapenne u koHueHcanuda. V3MeHeHHe BHYTPEHHEH SHEpPruuM B MPOIECCE

0 ucnapeHus M KoHjeHcauuu. KumeHuwe xuakocTtu. VYjaenpHas —TeIuioTa
napooOpa3zoBanus: L = Q/m

2.1 BrnaxHnocTs BO3ayXa




2.1

[InaBnenne wn Kpucrtasmsanus. V3MeHeHHe BHYTPEHHEW DJSHEPIuM IpH

TUTaBJICHHUU U KpUCTAJIJIN3alluN. YV nenpHas TeioTa MaBiICHUS

2.1

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y AEJIbHASI TEIUIOTA CrOpaHus TOIUIMBA!
q=0/m

2.1

[Tpunnume! paboTe! TermnoBsix AsuraTenei. KITJI remmoBoro asuraresns

2.1

Ipakmuueckue pabomwl

N3mepenue yaenbHOM TEIIIOEMKOCTH METAJUIMYECKOI0 LUIMHAPA; KOJINYECTBA
TEIJIOThI, IOJIYYEHHOr0 BOJOM KOMHATHOW Temmeparypbl (PUKCHPOBAHHOMN
MacCCbl, B KOTOpPYIO OIIyHOICH HaneTBIfI HUWIMHAP, KOJHUYCCTBA TCIJIOTHI,
OTJAHHOTO0 HArpeThiM LWIMHIPOM, IOC]Ee OMYyCKaHWs €ro B BOJY KOMHATHOMN
TCMIICPATYPHhI; OTHOCHUTECIBHOM BIIAXKHOCTH BO311yXa, y,[[GJIBHOfI TCIIJIOThI
IUIaBJIeHUs JbAa. lVccienoBaHuMe M3MEHEHUS TeMIepaTypbl BOJbl  IpU
PA3JIMYHBIX YCJIOBUAX, SABJICHUSA TemIoo0OMeHa npu CMCIIMBAHUUN XOHOHHOﬁ n

ropsiueil BoAbl; mporecca UCrapeHust

2.1

QDuzuueckue s61eHUA 6 npupooe: TOBEPXHOCTHOE HATSIKEHUE M KaIWIISPHbIE
SBJIEHUSI B MpPHUpOJIE, KPUCTAIUIBI B mpupone, u3inydeHue CoiHIA, 3aMep3aHue

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

2.1

Texnuueckue ycmpoucmea: KalWIISPbl, TPUMEPBI UCIIOIB30BAHUS KPUCTAILIOB,
KHUJKOCTHBIM TEPMOMETp, NaTYMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIUICHHUS
JIOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOMHA, ABUTATEIb BHYTPEHHETO

CrOpaHHusl

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

Onextpusainus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB

3.2

BzaumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUA IJICKTPUICCKOI'O 3apdaa

3.4

OnekTpuyeckoe mnone. Hanpssk€HHOCTh  dnekTpudeckoro mons. [lpuniun

CYNEPIIO3UIINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocutenu »saektpudeckux 3apsgoB. JleicTBHE SJIEKTPUYECKOrO MOJg Ha

3JIEKTpUYECKUE 3apsAabl. [IpOBOAHUKY U JUAIIEKTPUKU

3.6

[TocTosaHHBIN 37eKTpUYECKHil TOK. JleicTBUS 3nekTprudeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A/4

3.7 DJIEKTPUYECKOE COMPOTUBIICHUE. Y JEIBHOE AIEKTPUUECKOE COTPOTUBIICHHUE:
R =pl/S
3.8 3akoH OMma a5 y4yacTtka snekrpuyeckoit nenu: [ = U/R
3.9 [TocnenoBarenbHOE COEIMHEHUE IPOBOJHUKOB:
- T q T = ¥
I,=I,; U=U,+U,; R=R +R,
[TapannenbHoe coeMHEHNE TPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
R
U=t =L+ 1;R=-%.
ST 2
CMmeliaHHbIE COEIMHEHMS IPOBOIHUKOB
3.1 Pa6ora u mouHoCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
0
3.1 3akon J[xoyns — Jlenma:
1 2
O=I"-R-t
3.1 OneiT Opcrega. MarHuTHOe IMoJie MPsIMOTO MPOBOJHUKA C TOKOM. JluHuu
2 MarHUTHON MHIYKLIUU
3.1 MarautHoe 10Jie TOCTOSHHOTO MarHuta. BzanMopelcTBHE MOCTOSIHHBIX
3 MarHuToB
3.1 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM
4
3.1 OneiTel @apanes. SABnenue snekTpoMarHuTHON MHAYyKUuU. [IpaBuino Jlenna
5
3.1 Ipaxmuueckue pabomuol
6 W3MepeHne  3IEKTPUUECKOrOo  CONPOTHBIEHHUS ~ PE3UCTOpPAa;  MOIIHOCTH

ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE
(pe3ucTophbl, JaMIIOYKa), OT HAIMPSHKEHUST HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH

COIIPOTUBJICHHA OT AJIMHBI IIPOBOAHHKA, INIOIMAAN €TI0 IIOIICPCYHOI'O0 CCUCHUA H




YACIBbHOTO COIIPOTUBJICHHA.
HpOBepKa nmpaBujia I SJCKTPUYCCKOr0 HANPSXKCHUA IPHU MOCICA0BATCIbHOM
COCAMHCHHUU IIPOBOJHUKOB; IpaBuJia JIA CHJIBI JJICKTPUYCCKOI'O TOKa IIpU

napajieIbHOM COE€AMHEHNU TPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.1 Qusuueckue s6n1enuUs 6 npupooe: HIEKTPUUYECKHE SBIEHUS B artMmocdepe,
7 AEKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE TOJIEe 3eMJIH, Ipeid Mmoirocos,
POJIb MATHUTHOTO TOJISI 17151 ’)KU3HU Ha 3eMile, MOISIPHOE CUSHHE
3.1 Texnuueckue ycmpotiicmea: 3JAEKTPOCKON, aMIEpMETp, BOJBTMETP, pPeocTar,
8 CUETUYMK  DIIEKTPUYECKOH  SHEPrUH,  DJICKTPOOCBETHTENbHbIE  MPUOOPHI,
HarpeBaTesbHbIE 3JIIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUYECKHUE
IIPEIOXPAHUTENN, DOJIEKTPOMArHuT, 53JEKTPOJABUTATENb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.1 DnekTpoMarHuTHbie BoJHBI. [1Ikana 351eKTpoMarHuTHBIX BOJIH
9
3.2 JIyueBas monens cBeta. lIpsMonnHelHoe pacipOoCTpaHEHUE CBETa
0
3.2 3akoH oTpaxeHus csera. [lnockoe 3epkaio
1
3.2 [Ipenomiienue cBeta. 3aKOH PEIOMIIEHUS CBETA
2
3.2 Hucnepcus ceera
3
3.2 JIunza. Xon nyueit B nuH3e. POKYyCHOE paccTOsHME JUH3bI. OnTHueckas cuiia
4 muH3eL: D = 1/F
3.2 I'na3 kak ontudeckas cucrema. OnTuueckue mpruOopbI
5
3.2 Ipaxmuyeckue pabomuol
6 N3mepenue ontuyeckoi cuiabl coOuparomield JUH3bI, (OKYCHOTO pacCTOSHHUS
coOuparomeld JnHUH3Bl (MO CBOWMCTBY paBEHCTBA pa3MEpoOB MpeaMeTa U
n300paXxkeHusi, Korjaa MpeAMET pacloioKeH B JBOMHOM (okyce), moka3aTels
PETOMIICHUS CTEKIIA.
HccnenoBanue cBOKCTBA U300paKCHHSI, TOJIYICHHOTO C IIOMOIIBI0 COOUpArONICi
JUH3BI, W3MEHEHUsS (OKYCHOTO pACCTOSHHUS JBYX CIOKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa IPEJIOMJIEHHUSI CBETOBOTO Jiyya OT YIJia NaJCHUs Ha TpaHUIIe
«BO3JIyX — CTEKIIO»
3.2 Qusuueckue saenenuss 6 npupoode. 3armenuss Comnua u JlyHsl, 1BeTa Ted,




7 OINITHYECKHE sIBIEHUS B atMocepe (1BeT Heba, pedpakuus, paayra, MUPax)
3.2 Texnuueckue ycmpouicmea: OYKH, TIEPUCKON, (QoToammapaTr, ONTHYECKUE
CBETOBO/IbI
4 KBAHTOBBIE SABJIEHU A
4.1 PagnoaktuBHOCTh. Aunb(a-, Oera-, ramma-usiaydeHus. Peakuuu anbda-u
OeTa-pacmajna
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactuu. [lnanerapaas mozens atoma
4.3 CocraB atroMHoOro0 siipa. M3otomnsl
4.4 Ilepnon nonypacnana aTOMHBIX SAEp
4.5 Snepupie peakiuu. 3aKOHBI COXPAHECHHsI 3aPSA0BOTO M MACCOBOTO YHCET
4.6 Qusuueckue A61eHUs 8 HNpupode: ECTECTBEHHBIM paJHOaKTUBHBIN (oH,
KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3JIyYEHHE MPHUPOJIHBIX MUHEPAJIOB,
JEICTBUE paAMOAKTUBHBIX U3JIyY€HUN HAa OPraHU3M YeJIOBEKa
4.7 Texnuueckue ycmpoticmea: CIEKTPOCKON, UHAWBUYabHBIM J103UMETp, Kamepa

BI/IHLCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METOIMYECKOE OBECIIEYEHUE OBPA30BATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPUAJIBI JUISI YYEHUKA

®wusuka, 7 xiacc .bazoBeii ypoBeHb. U. M. [lepoikun, A. 1. UBanoB. Mocksa
«IIpoceemieHue.

®dusuka, 8 kiacc .bazoBeii ypoBeHb. U. M. Ilepoimikun, A. W. BaHoB.
Mocksa «lIpocseuienue.

dusuka, 9 xkiacc .ba3oBsiil ypoBeHb. U. M. Ilepsiukun, E.M. I'yrank MockBa
«IIpocseuienue.

METOIUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

CoOopuuk 3ama4 o pusuke 7-9 kimace. B.U. Jlykamuk, E.B. lIBanoBa ., m31aTeIbCTBO
" I[Ipoceemenue"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

but6mmoreka [{OK https://m.edsoo.ru/ff0d1784
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