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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaTEILHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIIH YYUTENIO B CO3/IaHNU pabouell mporpaMMBbI 10 y4eOHOMY TIPEeIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHWUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH W
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJIICHUS;

¢ OIICHMBATH U TIOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIIPETUPOBATH JaHHBIE U HCIIOIH30BaTh HAYUHBIE 10KA3aTEIbCTBA
JUTSI TIOJTyY€HUS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX OpraHuzanusx Poccuiickoit ®Depepanuu, peaU3yrOUIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Hean uzyuyenus pusuku:

e IPUOOpPETEHHE UHTEpPeca M CTPEeMJICHUS OOydYallMXcd K HaydYHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e Pa3BUTHUE TIPEJICTABICHUN O HAyYHOM METOJE MO3HAHWS W (popMUpOBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4YeHHs] OCHOB
CTpOEHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e hopMUpOBaHUE MPEICTABICHUN O poiu (U3MKU ISl Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTUE  TMpPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymieit
npodecCHOHANLHOMN JesTEIbHOCTH, CBSI3aHHON ¢ (PU3MKOMU, MOATOTOBKA K
JaabHeWIleMy 00Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTuxeHrue 3TUX IeJed MporpamMMmbl MO (PU3MKE HAa YPOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e MPUOOpETEHHE 3HAHWK O  JAWCKPETHOM CTPOCHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

e IPUOOPETEHUE YMEHHI OMHUCHIBATH U OOBSICHATH (DU3UYECKHUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

¢ OCBOCHME METOJIOB pEIICHHUS MPOCTEHIIMX pacUE€THBIX 3aJad C
UCIIOJIb30BaHUEM buznuecKux MOJEeNen, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUU HAOIIOAATh MPUPOJHBIC SBJICHUS U BBIMOJHATH OIbITHI,
JabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOThl ¢ HHPOpMALMEH (U3UYECKOTO COAEp>KaAHUS,
BKJIIOUYass UH(POPMAITUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE MH(OPMALINH;

®3HAKOMCTBO cO c(epamu nmpodecCHoHATBHON IeITSIHPHOCTH, CBI3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JTOCTIKEHUSIX (DU3UYECKON HAYKH.

PabGouass mporpamma yueOHoro mnpenMera «®Du3MKa» OCHOBHOTO OOIIETO
oOpa30BaHUs COCTABJICHA B COOTBETCTBUU C HOPMATUBHBIMHU JOKYMEHTAMM:

— @epaepanbHbIM  TOCYNApPCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHIAPTOM
OCHOBHOTO  ofmiero  oOpa3oBaHus, YTBEP)KIEHHBIM  TPUKa30M
Muno6puayku Poccun ot 31.05.2021 Ne 287.



— OOIT OO0 u yuebHOTro TUTaHa ITKOJBI.

— «llonoxenneM o paboumx mMporpaMMax Y4eOHBIX MPEAMETOB, ICKTUBHBIX
KypCOB, KypcoB BHEYpouHOil nestenbHocTH» ['BOY COILL Ne 3 r.Cri3paHu.

1 Ha OCHOBC:

— ®enepanpHoil paboyeil MporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
«®u3uka (0a30BbIA ypOBEHb)» s 7-9 KinaccoB 0Opa3oBaTEIbHBIX
opranu3auuid.(MHCTUTYT cTpareruu pa3BUTHS 0Opa3oBaHHs. MoCKBa.
2023r.)

Jannast pabouas mporpamma peanusyerca c¢ 2023-2024 yu. roga. YueOHbIH
npeamer «Du3MKa» Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs HU3y4aeTcs B
TeueHue Tpex Jer (7-9 kimaccel). OOliee 4uciIO Yy4eOHBIX 4YacOB 3a TPHU Tojia
oOyudenus — 238 yueOHBIX YacoB:

— B 7-8 ximaccax: no 68 u/rox - 2 4y/Hen.;

— B9 kmacce: 102u/ron —3 u/aen (102 y4.4. B rox).

COAEPKAHUE OBYUEHUSA
7 KJIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPY:KaI0IIEero Mupa.

®usuka — Hayka O npupoie. SBnenHus npupoapl. Ousznueckue SBICHHUS:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeIMUMHBL. M3MmepeHue Qu3anyeckux BelWYuH. PuUznyecKue
npubopsl. [lorpenHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOLY.
EctecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOJACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBMXKEHHE THUIOTE3, IKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, 0ObSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCcKuX SIBICHHUM C MOMOIIbI0 MOJIEIIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, DJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC

SABJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEaypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U
U(PpoBBIM TPUOOPOM.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenue UEHbI ASEHUS KAl U3MEPUTEIHHOTO TPUOOopa.

2. N3mepenue pacCTOAHUN.



N3mepenne 06bEMa KUAKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pasMepoB MAJIbIX TEN.
N3mepenue TtemmepaTypbl MpPU MOMOIIM KUJIKOCTHOTO TEpMOMETpa U
JlaTYuKa TEMIIEPATYPBL.

6. IIpoBeneHue uccnenoBaHUsl MO MPOBEPKE THIIOTE3bl: JAIbHOCTH IMOJETA
IapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OOoJIbIlie, YeM OOJbIIe BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIE CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkenue dacTul, BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YAaCTHUI[ C
temnepaTtypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelicTBue 4acTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPABIX
(kpucTammyeckux) Tesl. B3auMoCBsA3b MEXJy CBOMCTBaMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JIBUKCHHUS.

2. HaGmonenue nuddyszuu.

3. HaOmionenue — siBneHuid,  OOBSACHAIOIIMXCA  NPUTSOHKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OneHka JuMaMeTpa aTroMa METOJOM psiioB  (C  UCIOJIb30BaAHUEM

dbotorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIIJIOBOT'O PACHIUPEHUS Ta30B.

3. OmnbITh MO0 OOHAPYKEHUIO AEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexanuueckoe JBH)XKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.

SBnenve wuHepIMU. 3aKOH WHEpUMHM. B3aummoneicTBue Ten Kak IMpUYMHA
M3MEHEHUSI CKOPOCTH JBWXKEHUsA Tell. Macca Kak Mepa HWHEPTHOCTU Tea.
[ImoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJT B €IUHUIIC
00BéMa BellecTBa.

Cuiia Kak XapakTepucTUKa B3auMozeicTBus Ten. Cuina ynpyrocTd U 3aKoH
I'yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHMS U CHJIA
TsokecTy. Cuila TsKecTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenune



CWJI, HAlIPaBJIEHHBIX IO OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHHs.
TpeHue CKOJIb)KEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpauuu.

1
2
3
4.
5
6

Habmnronenne MexaHM4YecKOro ABMKEHUS Tea.

N3mepenne cKopoCTH MPSMOJIMHEHHOTO ABMKEHHUSL.
HabGnronenue siBeHUs] HHEPLIMH.

Habmroienue n3MeHeHs] CKOPOCTHU TIPH B3aUMOICHCTBUH TET.
CpaBHEHHME Macc MO B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OAHON IPSIMOM.

Jlabopamopnvie pabomul u onvimaol.

1.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBMKECHUS (IIApUKa B KUJIKOCTH,
MOJIEJIH JIEKTPUIECKOr0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa I10
HaKJIOHHOM IIOCKOCTH.

Onpenenenue WIOTHOCTH TBEPIOTO Tea.

OneIThl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTshKEHUs (aedopMariun)
TIPY>KUHBI OT TIPYIIOKEHHOMW CHJTBI.

OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIBI TPEHHS CKOJBKEHUS OT
Beca Teja M XapakTepa CONMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYEHUS JaBiieHud. J[aBieHue rasa.
3aBUCHUMOCTh JaBJIEHHsA raza oT oObEMma, TemmepaTypbl. Ilepenada naBneHus
TBEPABIMHU TEJIAMH, KUIAKOCTAMH M rasamu. 3akoH Ilackama. [IHeBMarnueckue
MAalIMHbI. 3aBUCUMOCTh JABJIEHMS >KMJIKOCTH OT TNyOuHBL. ['mapocrtarnueckuit
napanokc. Cooluaromuecs: cocyibl. [ napaBiniecKkue MEXaHU3MBbl.

AtMocdepa 3emnn u atmocepHoe naBiaeHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHOW 000soukn 3emiu. OmbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBre KUAKOCTU U ra3a Ha MOIPyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpayuu.

o vk w N

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOwaromuecs coCcy/bl.

['mppaBnuuecknii mpecc.

[IposiBnenune neicTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHOW YacCTH
T€Ja U MIIOTHOCTH KUIKOCTH.



7. PaBEHCTBO BBITAIIKMBAIOIIECH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBUE IJIaBaHMs TEJN: IUIABAHUE WJIM MOTPYKEHHE TeNl B 3aBUCUMOCTH
OT COOTHOLIEHUS TUIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaul.

1. HccnepgoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
XKUIKOCTh YaCTH TEJa.

2. OnpeneneHue  BBITAJIKUBAIONICH  CHJIbL, JEHUCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIbI, AEHCTBYIONIECH Ha TEIO
B JKUJIKOCTH, OT MACChI T€JIa.

4. OnbITbl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30HOABEMHOCTH.

Pa3zgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprusi. KuHeTmyeckass W TNOTEHUHUANIbHAS DHEPTHS.
[IpeBpailieHre OHOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Ompenenenne pabOTHl CUIIBI TPEHUS TIPU PABHOMEPHOM JBHIKEHUU Tela

10 TOPU30HTAIBHON TTOBEPXHOCTH.
2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.
3. Msmepenue KII/] HakIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aKOHA COXPaHECHUSI MEXAHUYECKON DHEPIHUU.
8 KJIACC

Pasnen 6. TenuioBble sIBJICHHA.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAIOIINE
OCHOBHBIE I10JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH.

Mogenu TBEPIOro, KHIKOIO M TIa3000pa3HOr0 COCTOSIHUH BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHAKOCTEH U



TBEPABIX TEJI HA OCHOBE MOJOXEHUH MOJIEKYJIIPHO--KUHETUYECKON TEOPHH.
CMaurBaHMe U KaOWUIIPHBIE sBICHUS. TerioBoe pacliupeHue 1 ckaTue.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH DSHEpruu:
TeIionepeaaya " COBEpUICHUE paboTHI. Buasl TEIUIONEepEaauHn:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3ITyUYEHHUE.

KonuuecTBo TemioTsl. YaenbHas TEMIOEMKOCTh BeUIECTBA. TemiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. [lnaBnenue u
OTBEpPACBAHUE KPHUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpPHOro
JTaBJICHHS.

BrnaxnocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner padotel TemnoBbix aurarenei KIIJ[ temoBoro asuraress.
TenoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUSI SHEPTUHU B TEIJIOBBIX POLIECCAX.

Hemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JIBUKCHHUS.

2. HaGmonenue nuddyszuu.

3. HaOmronenue siBneHni cMauyMBaHus U KaMWUISIPHBIX SIBJICHUU.

4. HabmroneHue TemioBOro paciupeHus Ted.

5. M3MeHeHue naBieHUs raza npu U3MEHEHUH 00bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuna uaMepeHus: TeMiepaTyphl.

Bunae! Tenmonepenayu.

OxJaxkiIeHue Tpy COBEPLICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEILIECTB.

11. HaOmronenue KuneHus.

12. HaGnroeHue nocTosiHCTBa TeMIIEpaTyphl P MJIaBJICHUU.

13. Moenn TemIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimaol.

1. OnbIThI 110 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl 1O HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHs Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4. OmnpeneneHue TaBICHHS BO3AyXa B OJJTIOHE IIIPULA.
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5. OnbIThL, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCThH JABJICHHUS BO3JlyXa OT €ro

00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYpHhI.
7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OSHEpPruM Tela B pe3ysbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. HMccrnemoBanue SBIEHUS TEIUIOOOMEHA MPU CMENIMBAHWU XOJOJHON H

ropsiueu BOJIBI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpenesieHne OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHue yaeabHON TEIUIOTHI UIABJICHUS JIbJA.

Pazgen 7. JiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Tena. [Ba poja 3IEKTpUYECKUX 3apsanoB. BzaummopercTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJITUYUHBI 3aPSAI0B U PACCTOSHUS MEXKAY TETIAMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpuueckoro mnods. IIpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmu snekTpuyeckux 3apsAnoB. DJIEMEHTAPHBINA JJIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUHN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia Toka.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBjeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
o ydactka uenu. llocienoBarenbHOe W MApaJIENbHOE  COEAMHEHUE
MIPOBOJIHUKOB.

PaGota u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH JDxoyms—JIeHna.
DneKTpudecKre Ny U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTtosiHHBIE ~ MarHuThl.  B3auMOAEHMCTBHE  TIOCTOSSHHBIX ~ MArHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYEHUE NI )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNeKTpOoJBUraTellb MOCTOSIHHOTO ToKa. VICHoJib30BaHHME 3JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.



Oneitel @apanes. SABneHne 31eKTpoMarHuTHON nHAykuuu. [Ipasumno Jlenna.
DnekTporeHeparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpU3aus Tell.
JIBa poja 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTHYECKAs UHAYKIIHS.
3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUAJIECKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
M cTOYHHUKH TOCTOSIHHOTO TOKA.
JIerCTBUSI 3JIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KHUJIKOCTH.
. 'a3oBBIl pasps.
. U3MepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUueCcKOro HApsKEHUST BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzanmoencTBre moCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH pa3/Ie/ICHUsI MOJFOCOB MarHUTa.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarauTHoe 1oJjie Toka. DJIEKTPOMAarHuT.
. JIeicTBHE MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
. DJIEKTPOABUTATEh TOCTOSIHHOTO TOKA.
. UccnenoBanue siBIeHUSI 3JIEKTPOMArHUTHOW UHAYKITUH.
. OnbiTel @apages.
. 3aBUCUMOCTh HAmpaBJI€HUS WHIYKIHMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.
25. DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopusie pabomel u onvimel.
1. OmpIThl TO HAOMIOACHUIO DJICKTPU3AIMU TeNl WHAYKIMEH W Tpu
CONPUKOCHOBEHUH.
2. HccnenoBanue MAEUCTBUS DJIEKTPUUECKOTO TIOJII HA IPOBOJHUKH U
JTIADJICKTPUKH.
COopka u mpoBepka paboThI MEKTPUIECKOM TIEMH OCTOSHHOTO TOKA.
4. V3mepeHue u peryaupoBaHUE CHUIIbI TOKA.
N3mepeHue u peryJIupoBaHUe HAPSAKEHUS.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

HccenenoBanre 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTop, OT
CONPOTHBIICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHW ITONEPEYHOIO
CEYCHMS U MaTepHala.

[IpoBepka mpaBwiIa CHOXKEHUS HANPSHKEHUM IPU IOCJIEN0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Il CWIBI TOKa IPU IAPAJUIEIbHOM COEIWHEHHH
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOTr0 TOKA, UAYILIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIACIAEMOW HA
pe3ucrope.

HccenenoBanre 3aBUCMMOCTH CWIBI TOKA, MAYIIErO 4epe3 JaMIIOUKy, OT
HaIIpSDKEHUS Ha HEl.

Onpenenenue KII/] HarpeBarens.

HccenmenoBanre MarHUTHOTO B3aWMOJICUCTBUS IIOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHUTHOTO TMOJSA  ITOCTOSIHHBIX ~ MAarHUTOB IIPU  UX
00BEIMHEHUU U Pa3JICICHUN.

HccenenoBanne neMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OnbITel, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJEWCTBUS
KAaTyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUsS TOKa B
KaTyLIKE.

M3ydeHne nerucTBUsI MAarHUTHOTO I10JIs1 HA IIPOBOJAHUK C TOKOM.
KoncTpynpoBanue u nusyuenue paboThl 3JIEKTPOIBUTATENS.

N3mepenne KII/] anexkTpoaBuraTeabHONM yCTaHOBKH.

OnbITEl IO HKCCIIETOBAHUIO SIBJICHHUSI JJIEKTPOMAarHUTHOM WHAYKLWHN:
UCCIICAOBAHUE W3MEHEHWW 3HAYEHWS W HAIPaBICHUS WHIYKIMOHHOTO
TOKA.

9 KJIACC

Paznesn 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWXKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
JnBUxeHne. HepaBHOMepHOE NpsMOJIMHENHOE ABUKEeHUE. CpeHssi U MTHOBEHHAs

CKOPOCTb T€Jia IPU HEPABHOMEPHOM JIBUKEHHUHU.
VYckopenue. PaBHOyckopeHHOe mnpsiMonMHeliHOe nBmkeHue. (CBoOOgHOE
nageHue. OnsITel ['anues.
PaBHOMEpHOE ABMXXKEHHE O OKpYKXHOCTH. Ilepmon m wactora oOpalueHus.
JIuneiinas u yrioBas ckopocTu. LleHTpocTpeMUTENbHOE YCKOPEHHE.



[lepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tperunt 3akon HeroTona.
[IpyHIMT CyNIepIIO3ULUN CHJL.

Cuna ynipyroctu. 3akoH ['yka. Cuna TpeHusl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHus. JlBmwxenue ruraner Bokpyr Connma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUkH. AOGCONMIOTHO TBEpIOE Teno. PaBHOBecHe
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmmynsc Tena. MI3mMeHeHne umimyibea. VIMITynbCe CHibl. 3aKOH COXPAaHEHMS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHust. CBs3b d3Hepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas SHEPrus CKaToil npyxuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NYTE€W W TPACKTOPUM NBWKEHHS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccenenoBanye Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmroienue nBU>KeHUs Tela o OKPYKHOCTH.

HabGnrogenne MexaHM4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA

«Tenexxka» 1npu €€ PaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH

OTHOCHUTEIHHO KabWHeTa (PU3MKH.

7. 3aBHUCHUMOCTb YCKOPEHHs T€Ja OT MacChl Tela U JEHCTBYIOLIEH Ha HEro
CUJIBL.
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HabGntonenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TET.
N3MeHeHune Beca Tena mpu YCKOPEHHOM JIBUKEHHM.

10. Ilepenaya ummynbca npyu B3auMOJICVCTBUM TE.

11. [IpeoOpazoBanus SHEPTUU NPU B3aUMOJACHCTBUU TE.

12. CoxpaHEeHUE UMIYJIbCA MIPU HEYNIPYTOM B3aUMOJCUCTBUM.

13. CoxpaHeHre UMIYJIbca IPU a0CONIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

14. HabOnrogeHue peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU TTPU CBOOOTHOM I1a/ICHUH.

16. CoxpaHeHUE MEXaHUYECKOI IHEPTUM TPU ABUKEHUHU TeJa O]l JeUCTBUEM
MPY>KUHBI.



Jlabopamopuvie pabomul u onvimol.

1. KoncTpynpoBanue TpakTa g pa3roHa M JAJIBHEUIIETO PABHOMEPHOTO
JIBUKCHHUS IIAPUKA WU TEIICKKHU.

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM JIBHXKCHHS
IapyKa IO HaKJIOHHOW IUTOCKOCTH.

3. OmpeneneHue YCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JABWKEHUU IIO
HAKJIOHHOU IUTIOCKOCTH.

4. HccnenoBaHuWe 3aBUCHUMOCTH IYTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM
JBKEHUHU 0€3 Ha4aJIbHOU CKOPOCTH.

5. [IpoBepka THUIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBHKCHUH 0e3
Ha4yaJbHOM CKOPOCTU IIyTM OTHOCATCS KakK pPsAJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIME POMEKYTKH BPEMEHU OJIMHAKOBBI.

6. MccienoBaHne 3aBUCMMOCTH CWIbl TPEHHS CKOJIBKEHUS OT CHIIbI
HOPMAaJIbHOTO JIABJICHHUS.

7. Omnpenenenne K03PpQGUIMEHTA TPEHUS CKOJIbKEHHS.

8. OmnpeneneHue KECTKOCTH NPYKUHBL.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHM Tela
10 TOPU30HTAIIBHON TOBEPXHOCTH.

10. OnpeienieHne  pabOTHl  CHJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXpPaHEHUS SHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHOT,
4acToTa, aMIUINTy1a. MareMaTuueckuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
SHEPrUu MpH KOJIeOATETLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkneHnole — kojeOanus.  Pe3oHaHc.
Mexannyeckue BosiHBI. (CBoiicTBa MeXaHWYeCKuX BoJH. IIpomonbHble W
MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexanunyeckue BOJIHbI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenuwe koieOaHWi Te IMOA AEUCTBHEM CHIIBI TSHKECTH M CHUJIBI
YOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BoIHYKIEHHBIX KOJIEOaHHU U pe30HaHCa.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKUI PE30HAHC.
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Jlabopamopuvie pabomul u onvimaol.
1. OmpegeneHne 4YacTOTbl M Iepuoja KojJeOaHM MaTeMaTH4ecKOro
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHUu MPY>KUHHOTO MAaSTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEepHOJia KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTU MEPHOJIa KOJIEOaHUM MPYKUHHOTO MasSTHUKA
OT Macchl rpys3a.

5. IIpoBepka He3aBUCHUMOCTH TepHoOJia KojieOaHUl TIpy3a, MOJIBEIICEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbITBl, JAECMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KoJeOaHU
MPY>KMHHOTO MasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaJICHUS.

Pazgea 10. DneKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHbIE  BOJIHBL.  CBOMCTBa
ANeKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. W3yuenue CBOMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.

Paszgea 11. CBeroBblie siBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBeETa. [IpsimonuHeHOE
pacrnipoctpanenue cBera. 3atmenust Connia u JIynsl. Otpaxkenue cBera. [1nockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBeta. [lomHoe BHyTpeHHee
OoTpakeHHe cBeTa. lcronb3oBaHWE TOJHOTO BHYTPEHHETO OTpPaKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B gnumH3e. OnTuyeckas cucrtema (oToarmapara,
MUKpPOCKOIa M Teneckona. ['Jla3 kak onTuyeckas cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBeTa.

Hemoncmpauyuu.

1. IlpssmosnMHENHOE pacnpOCTPAHEHHE CBETA.



OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

XoJ ayuyer B coOOMparole JIMH3e.

XO0J Iy4yer B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Mojenb riasa.

11. Paznoxenue 6e5noro cBera B CIEKTP.

12. [lomydyeHue 6en0ro cBETa MpH CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jy4ya OT yria

MaJICHUS.

2. W3ydeHue xapakTepUCTUK M300paXKEHUS MPeIMETa B IIJIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyueHue M300paKEHHI C TIOMOIIBIO COOUPAIOIIEH JIMH3BI.
OmnpenencHue HOKYCHOTO PaCCTOSHUS U ONTUYECKON CHIIBI COOMpAIOIICH
JIUH3BI.

6. OTNBITHI 10 Pa3I0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB NPH UX HAOIIONCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u norniomenne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PannoaktuBHOCTE. AJb(ha-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3oromel.  PaamoakTuBHBIE
npeBpanieHus. [lepuon nmomypacnaga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJ0BOTO WU MAacCOBOrO YMCEIN.
DHeprusi CBA3U aTOMHBIX sjiep. CBs3b Macchl U dHepruu. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

Snepunas sHepretuka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpraHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOmOpOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.
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5. Pabora cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

6. Perucrpanus uzimydeHus NpUpPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIuIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTUIBI MO TOPMO3HOMY

nyTtu (1o poTtorpadusm).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO--00001IAIONUN MOAYIh IPEIHA3HAYEH JIJIsi CHCTEMaTHU3aIlH
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JIESITEIbHOCTH,
IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PM3HMKH, a TAaKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s o00y4aroluxcs,
BBIOpABIUIMX ATOT YUEOHBII IpeaAMET.

[Ipy M3y4eHUM TAHHOIO MOIYJI PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUJBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBAETCS JOCTUKEHUE MPEIMETHBIX U
METAlpPeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHusd, (Gopmupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJYy4YEHHBbIE 3HAHUS, pelmaTh 3aJa4d, B TOM YHCIE
KAueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia pealn3yeTcs
3a Ccuér TOro, 4yTo OOy4aroluecs BBIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IpeJIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
(bu3nyecKkue BIEHUS B OKPYKaOIIe MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YHUCIIe IS IPOBEPKU TMITOTE3 U MOJYUYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHble OCHOBBI HamOOJee BaXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHUI, HAIPUMEP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUOB
HHEPTUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMUpOBaHBI CIEAYIONIME JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESTEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpBHI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI ¥  3MOLMOHAJBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa pe(JIEKCUH, IMPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YaCTUE B PEIIECHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOMMUX B TOM YHCIC U (DU3UIECKUX
3HAHUM;

— HHTEPEC K MPaAKTUUECKOMY M3YUEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOMH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHEHTaIlUs Ha MpUMEHEHHE (U3WYECKUX 3HAHWUU JUIS pEIIeHHs 3a71ad B
00JIacTH OKpY»Karollel Cpeabl, IUIAHUPOBAHUS TMOCTYNKOB U OILIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

— OCO3HAHHUE TJI00ANTBHOTO XapakTepa HKOJOTHUUECKUX MPOOJIeM U MyTed ux
pelieHus;

8) amanTanum K HU3MEHSIIMMCS YCJIOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

— TOTpeOHOCTh BO B3aUMOJEHCTBUM IIPU BBIMOJHEHUU HWCCICIOBAaHUM U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX,

— TIOBBIIICHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€pPEe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

— MOTPEOHOCTH B (JOPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM 4YHucje (HOPMYIHPOBATh
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUSCKUX O0BEKTAX U SBICHUSX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEN B 00J1aCTH
bu3uKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUM;

— CTpEeMJICHHE aHATM3UPOBATh M BBISBIIATH B3AMMOCBS3U IIPUPOJIBI, 00IIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

— OIICHKa CBOMX JICCTBUM C Y4YE€TOM BIJMSHHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOKHBIX TJIOOIBHBIX ITOCICICTBUM.



METANIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpoTrpaMMbl MO (PHU3WKE HAa YPOBHE OCHOBHOTO
oO1iero o6pa3oBanus y o0ydaronierocss OyayT copMUpOBaHbBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE ICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4COHBIC  JICUCTBHUS,  PETYJISTHBHBIC
YHHUBEpCaJIbHbIC yueOHbBIC TCHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

ba3zoBble 1ornyeckue AecTBU:

eBBISIBIITh W XapaKTePU30BaTh CYIISCTBCHHBIC TMPU3HAKA OOBEKTOB
(ssBNIEHU);

e YCTAHABIIMBATh CYIIIECTBCHHBIA MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS IS
000011IeHUs U CPAaBHEHUS,;

e BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B pacCMaTpUBaEMbIX (aKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;

¢ BBISIBJISITh TPUIUHHO--CJICJACTBEHHBIC CBS3U TPU H3YYCHUH (DHU3NICCKUX
SIBJICHUI U TIPOIIECCOB, JIeJaTh BHIBOJBI C UCTIOJIb30BAHUEM JICTyKTUBHBIX
U WHJIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(bU3NYECKUX BEJIMYNH;

e CAMOCTOSITEIBHO BBIOMpPATh COCOO pelIeHUs] Y4eOHOU (PU3NYECKOor 3a1auun
(cpaBHEHME HECKOJIbKMX BapHAaHTOB pEIICHMs, BbIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CaAMOCTOSATEIBHO BbIIETICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBareibCKue 1eCTBUA:

¢ ICTIOJIB30BATh BOMPOCHI KaK UCCIIE0BATEIHCKUNA MHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 1O CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OTIBIT, HECIIOKHBIN
bU3MYeCKUl IKCIIEPUMEHT, HEOOJBINOE WCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

e OIICHWBATh HA TMPUMEHUMOCTh H  JIOCTOBEPHOCTh  HMH(MOPMAIIHIO,
MOJyYEHHYIO B X0/I€ UCCIICIOBAHMS WU DKCTICPUMEHTA;

e CAMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yJbTaTaMm
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

e MPOTHO3MPOBATh  BO3MOXKHOE  JaJIbHEWINee  pa3BUTHE  (PUBMUECKHUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

o MPUMEHSTHh PA3JTMYHBIE METOJbI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orbope uMHGOpPMAIMU WIM JAHHBIX C y4€TOM MPEAJIOKEHHON y4ueOHOM
busnyeckoit 3a1a4u;



e AHAJIM3UPOBATh, CUCTEMATU3HPOBAaTh M HMHTEPHPETUPOBATH WHGOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

¢ CAMOCTOATEIBHO  BBIOMpATh ONTUMANbHYIO (OpMy  MpeacTaBICHUA
uHOpMallMl ¥ WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMH.

KoMMmyHMKaTHBHBIE YHMBeEpPCcaJbHbIe y4eOHbIe JeHCTBUS:

eB Xx0/¢ OOCYXJeHHUs Y4eOHOro maTepuana, pe3yJbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIIPOCHI MO CYHIECTBY 00CYX AAEMON TEMBI U
BBICKA3bIBaTh WJIEH, HAllCJICHHbIE HA pPELICHUE 33Jaud U MOAJAEpKaHHE
OJ1aroesaTeIbHOCTH OOILEHUS;

e COIIOCTABJIATh CBOU CYXACHUS C CYKIECHUSMHU JAPYTUX YYACTHUKOB JIMAJIOra,
OoOHapy>KHBaTh pPa3IMuME U CXOJCTBO MO3UIIUII;

e BBIPA)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

* MyOJIMYHO MPEJCTABIATh PE3YIbTAThl BBINOJIHEHHOTO (U3UYECKOTO OIbITa
(3KCTIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

e IOHUMATh U HMCIOJIB30BATh NMPEUMYIIECTBA KOMAaHIHON Y MHAUBUAYAIbHOM
paboThI IPH PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

e IPUHUMATH LIEJIM COBMECTHOM JIE€SITEIBHOCTH, OPTaHU30BbIBATH JIEUCTBUS 110
e€ JIOCTIDKEHHUIO: paclpelessiTb poyid, OOCYXIaTh MpPOLECChl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

¢ BBITOJIHATh CBOIO YacTh PaOOThl, TOCTUTasi KAYECTBEHHOTO Pe3yJibTara Io
CBOEMY HAIIPABJIECHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJIeHaMU KOMaH/Ibl;

e OLICHMBATh KAaueCTBO CBOET0 BKJIaJa B OOMIMHA MPOAYKT MO KpPUTEPHSIM,
CaMOCTOATENBbHO CPOPMYITHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHUS.

PerynsiTuBHBIC YHHBeEpcaJbHbIe yueOHbIe NeiCTBUSA

Camoopranusanus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOITNX JJIs
pereHus GU3nIecKuX 3HaAHWM;

¢ ODUCHTUPOBATHCS B  PA3IUYHBIX  IMOAXOJAX  NPHHATHS  pEHICHUH
(MHIMBUAYATbHOE, TIPHHATHE PEIICHWS B TPYIIE, MPUHATHE pPEIICHUN
TPYIION);

e CAMOCTOSITEIHHO COCTABJISATh AJTOPUTM DPEIICHUs (PU3NYECKON 3a7a4ul WU
TJIaHa HUCCIEOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEeHTUPOBATh Mpe/jlaraeMble BApUAHTHI PEIICHU;

e ICJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIIMOHAJILHbII HHTEJJIEKT:
e 1aBaTh AJICKBATHYIO OIICHKY CUTYAIlUH U TIPEAJIaraTh TUIaH €€ N3MEHEHUS;



¢ OOBACHATH  NPUYUHBI  JTIOCTUXKEHUS  (HEIOCTUIXKEHHMsS])  pe3yJIbTaTOB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh (B TOM YHUCJIE B XOJ BBIOJIHEHUS
bu3MUecKoro UCCIEJOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyallui, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

e CTaBUTh c€0s1 HA MECTO JIPYroro YeJoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTrOro;

e PU3HABATh CBOE MPABO HA OIIMOKY MPH pelieHn: GU3NIECKUX 3a7a4 Wid B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e ICTIOJIL30BATh MOHATHS: (PU3NUYECKUE U XUMUYECKUE SIBJICHUS, HAOII0ICeHHE,
AKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (PU3UICCKUX BEITUYHH, aTOM,
MOJIEKYJla, arperaTHble COCTOSIHUSI BellecTBa (TBEPHOE, IKUIKOE,
razoo0pa3Hoe), MeXaHH4YeCKoe JIBIKeHUE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEMHOE), TPACKTOpHUsI, PABHOJACUCTBYIOMIAs Cuia, Aehopmalius
(ympyrasi, TutacTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

e paznuyaTh siBaeHUs (Auddy3usi, TErIOBOe IABMKEHHE YacTHIl BEIECTBa,
paBHOMEpPHOE  JBHKCHUE, HEPAaBHOMEPHOE JBWKCHHUE, HWHEPIH,
B3aMMOJICHCTBUE TEJ, PAaBHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OCHIO
BpallleHus, Tepenaya AaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamy, arMochepHOoe JaBJICHWE, IUIaBaHWE TeJ, MpeBpalicHus
MEXaHUYECKON SHEPTrUM) IO ONMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

e PaCllO3HABATh  MPOSBICHHE  W3YYCHHBIX  (PU3WYECKUX  SABJICHUA B
OKpYXaIolleM MHpEe, B TOM dUHcCIe (U3NYECKHE SIBICHUS B TPUPOJIE:
PUMEPBI IBMKCHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKMBOW W HEKHBOM
npUpoje, JCUCTBHE CHJIBI TPEHUS B TPHUPOAC W TEXHUKE, BIIMSHHC
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHW3M, IJIaBaHUE PbIO, pblYard B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOIUTH MPAKTUICCKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUS, UCIOJb3YS
bu3znueckue BeNUYMHBI (Macca, 00BbEM, IUIOTHOCTH BEILECTBA, BpPEMs,
MyTh, CKOPOCTbh, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSHKECTH, BEC
Tena, CWia TpeHus, AaBieHue (TBEPIOTO Tena, JKHUIKOCTH, Ta3a),



BBITAJIKMBAIOIIAs CUJIa, MEXaHUYeCcKas padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbI, KOA()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHU3MOB,
KMHETHYECKas M NOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TpakToOBaTh  (PU3MYECKUH  CMBICH  HUCIHOJIb3yeMbIX  BEIMYUH, HUX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYI0 (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3HUECKUE SBICHUS U IPOILECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cuil (BAOJL OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPaHEHUs MEXAHUYECKOU
OHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYIUMPOBKY 3aKOHA H
3aIIMChIBATh €70 MAaTEMaTUYECKOE BBIPAKECHHUE,

« 00BSCHATH (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyallUl IPaKTHUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTh O0OBACHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemaTh pacu€THble 3a1a4u B 1—2 1elCTBUSA, UCIIOB3YS 3aKOHBI U (POPMYJIBL,
CBsA3bIBatOLIME (PU3MUECKUE BEIUMYMHBI: Ha OCHOBE aHalM3a YCIOBUS
3a/layd  3alHChbIBATh KPaTKOE YCIOBUE, NOJACTABIATH (PU3HUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PAcd€Thl, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUNHBL;

e pacro3HaBaTh MNPOOJEMbI, KOTOPbIE€ MOXKHO pEUIUTh MpU OMOLIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
NpeanosjokeHne  (TUmoresy),  pas3inyaTb W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOOUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI T10 €T0 PE3yJIbTaTaM;

e IPOBO/IUTH OMBITHI IO HAOJIOACHUIO (DU3NUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB Tes: (POPMYJIHPOBATH MPOBEPSIEMbIE MPEANOTIOKEHUS, COONPAThH
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYyIOBaHUS, 3allMChIBATh X0/ OMNBITA U
(dbopMynupoBaTh BHIBOJIBI;

e BBITIOJIHSATH NIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHU, MaCChI Tella, 00bEMa,
CWIbl M TEMIIEpaTypbl C MCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX
npuOOpPOB, 3amUCHIBaTh TOKa3aHWS MPUOOPOB C YUYETOM 3aTaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHN;

* IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX H3MEPEHUM (3aBUCUMOCTU MYTH



pPaBHOMEPHO [BIDKYILETOCS Tela OT BPEMEHU [BIKEHUS Teia, CUIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOMIAAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YyIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXKEHHON YacTU Tejla U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTAaBaHMsSI TEJ, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBaHUA, coOUpaTb YCTaHOBKY H
BBINOJHATh U3MEPEHUs, Cilenys MPEeAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICTIOBAHMS,

* IPOBOJUTh KOCBEHHBIE M3MEpEeHUsI (U3UYECKUX BEIMYMH (IJIOTHOCTH
BELIECTBA JKUAKOCTH MW TBEPAOro Tejia, CUJIA TPEHUSI CKOJIBXKEHUS,
JaBJICHUE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByOmas Ha
NOTPYKEHHOE B KHUAKOCTH TeNO, KOA()(PHUIMEHT MONe3HOro AeWCTBUA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBIMIOJIHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUMCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

e COOMIOAATH MpaBUja TEXHUKHA OE30MacCHOCTU MpU paboTe ¢ JabopaTOPHBIM
000py10BaHUEM;

e YKa3blBaTh MPUHIMINbBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIIIMNECS COCYAbl, OapoMerp,
phlyar, NOJBUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUM MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJUTH MPUMEPHI (HAXOUTh UH(GOPMAIIUIO O IPUMEPAX ) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH TIpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0pPOBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYIKAIOLLEH CPEIE;

¢ OCYLIECTBISITH  OTOOp HUCTOYHMKOB uH(popmammu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH



uHpOpMaIIMIO, KOTOpas SBISIETCS MNPOTHBOPEUYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh MPHU BBITIOJHEHUH Y4YEOHBIX 3aJaHU HAYYHO--TIOMYJISAPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypceel cetu IHTEpHET, BiIafeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (HPU3HUECKOTO COJIEPKaHUSA, B TOM
yuciae MyOJUYHO JeNaTh KpaTKUe COOOUIEHHSI O pe3yibTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, NpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

e[IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M MCCIEAOBAHUN pacHpeleniaTh
OO513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 33Ja4aMH,
CIEAUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHiy oOyueHust B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

* ICIIOJIB30BATh IMOHATHA: Macca M pa3Mepbl MOJEKYJ, TEMJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeNa, HACBHIIIECHHBIH M HEHACBHIIIEHHBIH Map, BIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHSs DHEpPrus, TEIUIOBOW JBUIaTellb,
DJIIEMEHTAPHBIN AIEKTPUYECKUHN 3apsll, IEKTPUYECKOE T10JI€, IIPOBOJIHUKU
Y JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUYECKAN TOK, MATHUTHOE TOJIE;

e pa3uyaTh SBJICHUA (TEIJIOBOE pAaCIIMpEHHUE W CXaTue, Temionepenaya,
TEILUIOBOE PABHOBECHUE, CMAYMBAaHHE, KANIMJUISIPHBIEC SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlusl, IUIABJIEHUE, KpUCTAUIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
TeIuIonepeaaya (TEeTIONPOBOHOCTb, KOHBEKIINS, U3IIy4YEHHE),
AIEKTpU3aUUs TEJ, B3aUMOJCUCTBUE 3aPsAI0B, NCUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHMCTBUE MArHUTOB, JCUCTBUE
MarHUTHOTO IOJIs1 HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas: MHTYKLIHS)
II0 OIIMCAHMI0 MX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

epacro3HaBaThb MPOSIBICHHE  W3YYEHHBIX  (U3NYECKUX  SIBICHUH B
OKpY>KalollleM MHUpE, B TOM 4ucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHDKEHWE M KANWULAIPHBIE SBICHHUS B IIPUPOJIE,
KpUCTaUIbl B Hpupoae, usiydyeHue CoiHua, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs], CHETa, SJIEKTPUUECKUE



SBJIEHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSHUE, IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B
yueOHYI0, BBIACIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PU3NUYECKUX
SIBJICHUU

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3NYECKHUE SIBJICHUS, UCIOJIb3Ys
¢dusznyeckre BeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, yJEJIbHas TEINIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTA
IUTABJICHUS, YJENbHAsl TEIJIoTa MapooOpa3oBaHUs, YJENbHas TEIJIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJIbHAs BIIAXXHOCTH BO31yXad, JJICKTPUYECKHU 3apsl,
Cuja TOKa, JJIEKTPUYECKOE HAIPSHKEHHE, CONPOTHUBJIEHWE IPOBOJHMKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
NIEKTPUYECKOr0  TOKA), NPH OINHCAHMM NPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICH MCHOJIb3YEMbIX BEIUYHMH, OO03HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTH (POPMYJbI, CBSI3BIBAIOIINE JaHHYIO
(U3MYECKYI0 BEIWYMHY C JAPYTHMMH BEJIWYMHAMH, CTPOUTH TIpaduKku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

e XapaKTepU30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U MPOLECCHI,
WCIIOJIb3Ys OCHOBHBIE IMOJIOKEHUS MOJIEKYISPHO--KNHETHUYECKON TEOpUHU
CTpPOEHHUS BEIleCTBa, MPUHLHUI CYNEPHO3ULUHU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa aJis yJacTka Lenu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMsS DHHEpPruyd, IpPU ITOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

¢ O0BACHATh (PU3MYECKHE MpOLeCChl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalllil MPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYECKuX
1aroB ¢ Omnopoi Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHUIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THbIC 3a/1a4 B 2—3 NEHUCTBUS, UCTIOIB3YS 3aKOHBI U (POPMYIIBI,
CBSI3BIBAIOIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3aJ1ayyl 3aIUChIBaTh KPATKOE YCIOBHE, BBISBIATh HENOCTATOK JTaHHBIX IS
peuieHus 3a1a4uu, BbIOMpaTh 3aKOHBI U (OpPMYyIibl, HEOOXOAUMbIE IS €€
peuieHus, NPOBOAUTH PAacy€Thl M CPAaBHUBATh IIOJYYEHHOE 3HA4YCHUE
bu3nyecKoil BeMNYNHBI C U3BECTHBIMU JAHHBIMU;

e pacmo3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PpEHIUTh NpU TOMOIIU
(Gu3MYECKUX METOMOB, MCIONb3ysd OMHCAHHME HCCIEIOBAHMS, BBIICISATH



MpPOBEPSIEMOE  MPEIANOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAKA
MIPOBEJICHUSI KCCJIEI0BaHUs, I€7IaTh BHIBO/IbI;

e IPOBOJINTH OTBITHI TIO HAOJIOICHNIO (DU3UYECKUX SBICHUN WU (HU3UIECKUX
CBOMCTB TeJ (KanmwUIsipHbIE SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3yXa OT
ero o0bEMa, TeMIiepaTypbl, CKOPOCTH IIPOLIECCa OCTHIBAHMS U HATPEBAHMUS
Py U3MY4YEHUU OT I[BETa M3JIydaromieil (MOrjolanieii) MmoBEepXHOCTH,
CKOPOCTh HMCHApEHUs BOJbI OT TEMIIEpaTypbl KUIKOCTU W IUIOMIAIU €&
MOBEPXHOCTH, SJEKTPU3ALMS TEI M B3aUMOJCUCTBHE DJICKTPUUYECKUX
3aps/ioB, B3aUMOJCHCTBUE TMOCTOSIHHBIX MAarHUTOB, BH3YyaJU3allMs
MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB, IEMCTBUS MAarHUTHOTO TOJIS Ha
MPOBOJJHUK C  TOKOM, CBOWCTBA  DJJICKTPOMArHuTa,  CBOMCTBA
ANEKTPOABUTATENSI TOCTOSHHOTO TOKAa): (OPMYJIUPOBATH IMPOBEPSEMbIC
MPEANOJIOKEHU, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYy10BaHMUS,
OIMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

e BBITIOJIHSITH MPSAMbBIE U3MEPEHUSI TEMIIEpPaTyphbl, OTHOCUTEIHLHON BIAXKHOCTH
BO3/yXa, CHJIbI TOKAa, HAMNPSDKEHUS C KCIOJIb30BAHUEM aHAJIOTOBBIX
NpuOOpPOB M JATYUKOB (PU3NUECKUX BEJIMYUH, CPABHUBATH PE3YyJbTAThl
HU3MEPEHUN ¢ yIETOM 3aJJaHHON a0COFOTHOM MOTPEITHOCTH;

e IPOBOJIUTH HUCCIIECOBAHUE 3aBUCUMOCTH OJIHOM (DM3MUECKOW BETUYUHBI OT
JIpyrol ¢ UCHOJb30BAaHUEM TNPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAAU MONEPEYHOTO
CEUYEHUA U yEIBbHOTO COMPOTUBIIEHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIET0 4epe3 MPOBOAHUK, OT HANpsOKEHHs] HAa  MPOBOJHHKE,
UCCIIEIOBAHUE TMOCIEAOBATEIBHOIO U  MApAJJIEIBHOTO COEIMHEHUU
MPOBOJHUKOB): TUIAHUPOBATh MCCJIEAOBaHUE, COOUpaTh YCTAaHOBKY U
BBITIOIHATh W3MEPEHUs, CJIeAys MPEeJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBHCHMOCTH B BUIE TaOMUI] W TPaduKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;

e IPOBOJIUTh KOCBEHHBIC HW3MEpeHUs (u3nueckux BeaUYUH (yIeabHas
TEIUIOEMKOCTh  BEIIECTBa, COMPOTHBJIEHHWE TMPOBOJHMKA, paboTra U
MOIITHOCTh DJIGKTPUYECKOI'O0 TOKa): IIAaHUPOBATh H3MEPEHHSs, COOUpATh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAysl MPEIJIOKEHHONW WHCTPYKIUU, U
BBIYUCIISITh 3HAUYEHUE BEJINUUHBIL;

e COONIOAATH MpaBUja TEXHUKU OE30MacCHOCTU MpU paboTe ¢ JabopaTOPHBIM
000py1I0BaHUEM;

e XapaKTEPU30BaTh MPHUHIUIBI  JCHCTBUA U3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX oOmUcCaHus (B TOM 4YHUCIIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIbTMETP, CUETUMK HIIEKTPUUECKOM HHEPTUH, 3JIEKTPOOCBETUTEIbHbIE



npuOOpBkl, HarpeBaTeIbHbIE ANEKTPONPUOOPH! (IPUMEPHI), SIEKTPUUECKUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
bu3nueckue 3aKOHOMEPHOCTH;

e paCIlO3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPONCTBA U H3MEPUTEIIbHbBIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JIBUraTeiIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
Hernen ¢ nociaeAoBaTeNIbHBIM U MapauieIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyas ycJIoBHbIE 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKHUX LIETEH;

e IPUBOJUTH MPUMEPHI (HAXOUTh UH(OPMAIIUIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUHA B IOBCEJHEBHOM JKM3HU JJIA
oOecrieueHuss 0€30MACHOCTH TMpu  oOpamieHuu ¢ HOpudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/10pOBbS U COOJIIOACHMS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYKAIOILIEH CPEIE;

¢ OCYIIECTBIIATh MOUCK HWHGpOpMAMU  (PU3HYECKOTO  COJACpXKAHHUS B
NHTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM HU TYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

¢ ICTIOJIB30BATh NPU BBHINOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO--TIONYJSPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcel cetu HTEpHET, BiafeTh NPUEMAaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBbIE U KpaTKUE YCTHBIE COOOIICHHUS,
o006mass uHDOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJlEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTaBIATh pPE3yIbTaThl
IIPOEKTHOM WJIM HMCCIENOBATENbCKON NEATEIIBHOCTH, MPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh W3YYCHHBIM TOHATHHHBIA ammapat Kypca (Qusukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

elIPY BBINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIAEAOBaHUN (PU3NUECKUX
MPOLIECCOB pacHpeliesaTh O0A3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/J[a4aMHM, CJICANTH 32 BBHITIOJHEHUEM IJIaHA JICUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBATh COOCTBEHHBIA BKJIaa B
NeSATEIbHOCTD IPYIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K xonIy 00yuenus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

¢ ICNIOJB30BATh  MOHATHSA: CHCTEMa OTCYETa, MaTepualibHasg TOYKA,

TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIXKEHUS, Aedopmalius



(ympyrasi, IjacTU4ecKas), TPEHHE, LEHTPOCTPEMHTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJNeOaHUus U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTpPbI MCIyCKaHUs U MOTJIONIEHus, anb(da-, OeTa- 1 raMMa-u3Iy4eHUs,
W30TOIIBL, IIEPHAS] SHEPIETHKA;

e pa3uyaTh SIBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJHOE
NAJICHUE TEJI, PABHOMEPHOE JIB)KEHHE 10 OKPYKHOCTH, B3aUMOJICHCTBHE
TeJl, PEaKTUBHOE JBUXKEHUE, KOJeOaTeJbHOE IBUKECHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTpPaKCHHE
3BYyKa, INPSAMOJIMHENHOE paclIpOCTPAHEHHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHUE OEI0ro CBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NUYECKOE SBIICHUE;

epacrmo3HaBaThb  MPOSIBICHHE  W3YYCHHBIX  (U3NYECKUX  SIBICHUUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBJICHUA B MPHUPOJE, OMOJIOrHMUEcKOe AEWCTBHE BUIMMOTIO,
yIbTPadrUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHbBIN
PaauOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJOB, JEUCTBUE PAAUOAKTUBHBIX W3JIYYEHUU Ha
OpraHu3M 4eJIOBEKa), NPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHU;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIIOJb3YS
¢usznyeckue BENUYMHBI (CpeOHssE M MTHOBEHHas CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHHUsl, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHLHUAJIbHAs JSHEPrus Tena,
NOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUS CKATOU
NPYKUHBI, KHHETHYECKas SHEPrus, IMOJHAs MEXaHW4YecKas »>SHEeprus,
NEepHOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA



TOHA, CKOPOCTb CBETA, MTOKA3aTeNlb MPEJIOMIICHHS CPEAbI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIHOJIB3YEMBIX BEIUYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUYNH;

e XapaKTepU30BaTh CBOMCTBA TeN, (U3MUYECKUE SBICHUS U MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIuU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IPUHIUI CYNEPIO3UIMA CWI, IPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

¢ 00BSCHATHh (DU3MUECKHUE IPOLECChl W CBOMCTBA T€Jd, B TOM YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTEPA: BBIABIIATH
NPUYUHHO--CIICICTBEHHBIE  CBSI3M, CTPOUTh OOBsACHEHHWE W3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pemiaTh pacy€THBIC 3a7a4M (OMUpAIOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIB3YSl 3aKOHBI M (OPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE BEINYUHBI:
Ha OCHOBE aHaJh3a YCJIOBHUS 3a/layd 3alHChIBATH KPAaTKOE YCJIOBHE,
BBISIBJISAITh HEIOCTAIOLIME UM U30BITOUYHBIE JAaHHBIE, BHIOUPATh 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE AJISl PEIIEHUs, TPOBOAUTH PAacUEThl U OLICHUBATH
PEATUCTUYHOCTH MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;

e pacmo3HaBaThb MNpPOOJIEMbI, KOTOpPblE MOXHO PpEUIUTh NpU MOMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
MPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IPOBENECHHUSI  UCCJIENOBAHMS, JIEJIaThb  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUH U OIIBITOB;

e IPOBO/IMTH OMBITHI IO HAOJIOICHUIO (DU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB Ten (M3ydeHUe BTOpOro 3akoHa HpIOTOHA, 3aKoHA COXpaHEHUs
HHEPrUr, 3aBUCUMOCTb IEpUOAa KoJieOaHUN MNPYKMHHOTO MAasiTHUKAa OT
Macchl Ipy3a M KECTKOCTU IMPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/bI
MajJbIX ~ KoJIeOaHWW,  MPSAMOJIMHEHHOE  paclmpoCTpaHEHHE  CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajle U CBOMCTB HM300pa)k€HMsI IIpeaMeTa B coOuparoiien
JUH3e, HAOMIOJEHHE CIUIOMIHBIX W JUHEMUYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY M3 K30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJA OMNbITAa U €ro  pe3yJbTaThl,
(opMyIIMpOBaTh BHIBOJIBI;



¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUIO0 MPSIMBIX H3MEPEHUMN, OMpeaensis
cpeqHee 3HAUYCHHE H3MepsAeMOoll BelanuuHbl ((POKycHOE paccTosHue
cobuparomeil JTUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEILHOTO PHOOpa);

e IPOBOJIUTH  HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0O€3 HadallbHOM CKOpPOCTH, Mepuojia
KOJICOAaHUI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMJIEHUs OT yria
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
(¢bu3MYeCcKUX BEJIWYMH B BUJE TaOJUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUs,

« IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs (PU3MUECKUX BEIMYUH (CpelHss
CKOpPOCTh M YCKOpDEHHE Tella TpHU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJCHHs, KECTKOCTh MPYKHUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuosl KojeOaHWii MaTeMaTHYecKoro W TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpAaroIIe JIMH3bI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JIKCIEPUMEHTATbHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAUEHUE BEJIMYMHBI U aHAIM3UPOBATH MOJYYCHHBIC PE3YIbTAThl C YIETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHU;

e COONTIONIATH TIpaBUJIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
0o0opyI0BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YUYEHHBIX (PU3UYECKUX MOJCICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUCYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JWH3a, TUIAHETapHas MOJENbh aTroMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO SIIIPa;

e XapaKTePU30BaTh NPHUHIIUIBLI  JACHCTBUS  HW3YYCHHBIX TNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOH Ha WX oOmHucaHus (B TOM YHUCIE:
CIUZOMETP, MATYMKW TIOJOXKECHUsSI, PACCTOSHUSI W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, MepHuckor, ¢oToannapar, ONTHYECKHE CBETOBOIBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (QU3WYECKUX SBJIECHUM M  HeoOXoauMmble (usnyeckue
3aKOHOMEPHOCTH;

¢ ICTIONIb30BAaTh CXEMbI M CXEMATUYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB



OpU PEIIeHUH Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JINH3E;

e IPUBOJUTH MPUMEPHI (HAXOIUTh UH(OPMAIIUIO O IPUMEPAX) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKU3HU IS
obecricueHuss 0€30MacHOCTH MpH  oOOpallleHHMH ¢ nOpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

¢ OCYLIECTBIISAITh  MOUCK HMHpOpMAUU  (PU3NYECKOTO  COAEPKAHUA B
HHTepHeTe, caMOCTOATENBHO (HOPMYIIUPYsI TOMCKOBBINA 3aIIpoc, HAXOAUTh
NYTU ONpPEENIEHUsI JOCTOBEPHOCTH MOJYyYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

¢ ICMOJIB30BATh NPHU BBHINOJHEHUN Y4YEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcebl cetu MIHTEpHET, BiIaleTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHusa UHPOPMALIMU U3 OAHOW 3HAKOBOIM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCBMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMs,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEATEIbHOCTH, MpPU 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTalued ¢ y4€ToM OCOOEHHOCTEH ayJIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

11 du3snka - HayKa 0 IPUPOJIE 2 bu6muorexa LHOK
' YK PHpOAL https://m.edso0.ru/7f416194
bubnnorexa [HOK
1.2 @ 2 1
e pe https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHHSI 2 1 o 416104
Hrtoro o pazaeny 6

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BemiecTa 1 bubmorexa [JOK
' P - https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHBIC COCTOAHILT Betectna https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
bu6mmorexa [IOK
3.1 M 3
CAMITCCIOT ABIDIEHHE https://m.eds00.ru/7f416194
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bu6mmoreka [IOK

3.2 Huepups, Macca, 110THOCTS 4 ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt o 14 2 https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlarerite XKuAKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBue KUIKOCTH U Ia3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [JOK
>1 Paora i mowmocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 TpocTeie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: M 4 1
53 exatuHeckat SHepri https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHoe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne /i P Kontpoannbie | Ipakruuyeckue (1udpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIEHUsI
. bubmuoreka [JOK
1.1 Crtpoenue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' 1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOsIHHBIN NEKTPUIECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
23 Martutitbie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SICKTPOMArHHTHAS HHAYKUIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne /i P Kontpoannbie | Ipakruuyeckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B I 20 1 3
SAMMOACHCTRIE Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3axone! coxpanenus 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTCOaHH https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHUHIECKHE BOIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3ﬂeKTpOMaFHHTHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DNEeKTpOMarHUTHOE MOJIE U bubnuorexa [IOK
3.1 6 2
3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6

Pazgen 4. CBeToBbI€ ABJICHUSA
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4.1 3aKOHBI pacCIIpOCTPaHEHHUS CBETA 6 2 bubmorera [JOK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue 1 mOTJIoNIeHHe CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO /P 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca pusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102 27
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