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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM U TPeOOBaHMI 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.

Copepxkanue mnporpaMMbl 10O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3ysibTaTaM 0Oy4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), MpejiaraeT NpUMEPHYIO MOCIE0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNN paboueil MpOrpaMMBbI 10 Y4eOHOMY TTPEAMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHUDa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoin @exaepauuu, peanu3yOIUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM
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Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYalomuXcsd K Hay4dHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3y4YCHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATCIBPHOCTH, CBSI3aHHON ¢ (PU3MKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3ajady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUSX (DU3HMKH, aHAIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemeiii B mporpaMMe no (U3MKe MepedyeHb JadopaTOPHbIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
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7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa MO (hU3HKE.

COJEPKXAHUE OBYUYEHUA

7 KUIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SIBneHus npuponbl. PU3NUECKUE SIBIICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL M3Mepenune ¢usndyeckux BenuduH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EctecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SIKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, OOBSICHEHHE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUM C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEMJIOBbIE, JJIEKTPUUYECKUE, MArHUTHbBIE, CBETOBBIC

SBJICHUS.

2. ®uznyeckue npuOOpPhl U NpoLeaypa NPSIMbIX U3MEPEHUN aHAIOrOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenre NEHb AeIEHUS Kbl U3MEPUTEIBHOTO TpUdopa.
N3mepenue paccTosIHUMN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepeHne TtemmepaTypbl IpU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M
JlaTYuKa TEMIIEPATypPBI.

IIpoBeneHne uccnenoBaHus IO MPOBEPKE TMIOTE3BI: NAIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pasMmepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBm>kenne yactul BemiecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, >KMJIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
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arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBHIKCHHUS.

2. Hab6monenue nuddyzum.

3. HaGmonenue  siBlieHUN,  OOBACHAIOMIUXCS  MPUTSDKCHUEM WU

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka jguameTrpa aromMa METOAOM PsSOB (C  KCIOJNB30BAaHUEM

dboTtorpaduii).

2. OTPBITHI 0 HAOJTIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITeI MO OOHAPYKEHUIO ACHCTBUS CHUII MOJIEKYIISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SlBnenve wHepuuu. 3aKOH MHEpUMH. B3anMoAeicTBUME TeNn Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBhs Tell. CHila ynmpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Heecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IpUpOIe U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHne CKopoCTH MPSIMOJIMHEHOTO JBUKEHHS.

HabGnronenue siBjeHUs] HHEPLIVH.

HaOmronenune naMeHeHus CKOpOCTU MPU B3aUMOJICHCTBUU TeJ.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

CnoxeHue CUJl, HallpaBJICHHBIX 10 OJTHOM MPSMOM.

Jlabopamopuwvie pabomul u onvimaol.

1. OnpeneneHre CKOPOCTH PaBHOMEPHOIO JBUKEHHUS (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpPeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM IUIOCKOCTH.

o0k whE

3. Ompenenenue MIOTHOCTA TBEPOTO Tea.



4. OnpIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu

T€Ja U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VYcnoBue miaBaHus TeJ: IUIABaHUE WJIM TOTPYKEHUE TeJl B 3aBUCUMOCTH

OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrPYyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmpenencHue  BBITAJKUBAIONICH  CHJIBI, JEHCTBYIONMIEH Ha  TEJIo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITAJIKMBAIOIIEH CHJIBI, ACHCTBYIOIICH Ha TEIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHJIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTtpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

o0k whE
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Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. [IpumeHeHHMe IpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3osnoroe mpaBwio» MexaHukd. KIIJ[ mnpocteix MexanumsmoB. lIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnueckas M NOTEHUUAJIbHAs HHEPrUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBUKEHHUM Tea

110 TOPU30HTAIBHON TTIOBEPXHOCTH.

2. HccnenoBaHue yciIoBUN paBHOBECHS pblyara.

3. Uzmepenue KIIJl HakTOHHOHN TIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

8 KJIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BemecTBa. Macca M pa3mepsl aTOMOB M MOJIEKYJ. ONBITHI, NMOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJIIPHO--KUHETHYECKOW TEOPUH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHssi sHeprus. CrnocoObl W3MEHEHUST BHYTPEHHEW SHEpruu:
Teruionepesaya U COBEpLICHUE paboTHI. Bunpl TeIUIoNepeaun:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenuwe. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

OHeprus TOIJIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.



[Mpunuuner pabotsl TemnoBbix ABurareneit KIIJ[ TemmoBoro asuraresns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

ok whPE
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Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysun.

HaOnronenue siBeHU I cMauMBaHUs U KaMWIISIPHBIX SIBIICHUM.
Habnrogenue TemioBoro pacuvupeHus Tem.

W3meHenue naBieHUs ra3a MpU U3MEHEHHH 00bEMa U HArpeBaHUM WU
OXJIQXKCHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJiIeHue Py COBEPIIICHUHN padOTHI.

. HarpeBanue nipu coBepIiiieHuM pabOThl BHEITHUMU CHUJIAMHU.

10 CpaBHeHUE TEITIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
11.HaGaronenue KUmeHms.

12.HabmroaeHe MOCTOSHCTBA TEMITEpaTyPhI MPH TITABICHUH.
13.Moienu TEeIIOBBIX ABUTaTENIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
ONBITHI 110 BBIPAIIMBAHUIO KPUCTAIVIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPIBIX TEIL.

OmnpenencHue AaBISHUS BO3yXa B OQJTOHE IIIIPHILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs UK OXJIAXKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUS TEIMIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJIOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

10.Onpenenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.
11.UccnenoBanue npoiiecca UCIapeHus.

12.0Omnpenenenre OTHOCUTEIHHOM BIAXKHOCTH BO3TyXa.
13.0Omnpenenenre yaeabHON TEIUIOTHI UIABJICHUS JIbA.
Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelicTBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSYKEHHBIX T€J OT BEJIMYUHBI 3aps/I0B U PACCTOSIHUS MEXY TEJIaAMH).

Onekrpuyeckoe mnone. Hanpssk€HHOCTE anekTpudeckoro mnossd. IIpuHnmn
CYIIEPIO3ULINHU AIEKTPUUIECKUX MT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMAIEKTPUKH. 3aKOH  COXpPaHEHUs
IIEKTPUYECKOTO 3apsija.

OJNEeKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina TokKa.  DJIEKTPUYECKOE  HaIpPsOHKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuIeNIbHOE  COEIMHEHHE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKTpuYecKre Lenu U MOTPeOUTENHN dIEKTPUIECKO s3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1os1e 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO I1OJIS1 HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKUMK. [IpaBuno Jlenna.
DIIEKTPOTeHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKON DHEPTHH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Jemoncmpayuu.

DJeKTpU3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKass MHAYKIMS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.

. JIeCTBUSA 3IEKTPUUECKOrO TOKA.

10 DIEKTPUUECKUN TOK B )KUIAKOCTH.

11.T"a30BBbIit paspsii.

©ooNO Ok WNERE



12.VI3mepenne CUirbl TOKa aMIIEPMETPOM.

13.M3Mepenne dIeKTPUIECKOTO HANTPSHDKEHHS BOJIBTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUA.

15.B3auMoieiicTBIE OCTOSIHHBIX MarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTU pa3/IeJICHUs MOJIFOCOB MarHUTa.
17.MonenupoBaHie MAarHUTHBIX MTOJICH MOCTOSHHBIX MarHUTOB.
18.0mwIT Dpcrena.

19.MarauTHoe 1moJie Toka. DIEeKTPOMAarHur.

20.[IeficTB€ MATHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM.
21.25neKTpoABUraTelbh MOCTOSSHHOTO TOKA.

22.UccnenoBaHue SIBICHUS IEKTPOMATHUTHON WHTYKITHH.
23.0mpiTer Dapages.

24.3aBUCUMOCTb HAINpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJOBUH €ro

BO3HHMKHOBCHUI.

25.25eKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.

1.

no

o 0k w

OneITel MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanue ACUCTBUS DICKTPUUYECKOTO TMOJS HA TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u npoBepka padOThI JIEKTPUUECKOM 1IETH MOCTOSHHOTO TOKA.
W3mepenune u peryaupoBaHie CUIIbI TOKA.

N3mepenune u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA, MIAYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PEe3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIIHEC 3aBUCUMOCTh AIIEKTPUUYECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN IONEPEUHOTO
CEUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOXKECHHS HAMPSHKEHUH TPU  TOCIEAOBATCIIBHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiaa IS CHIBI TOKa TMPH TapalieIbHOM COCIWHECHUU
PE3UCTOPOB.

10.Onpenenenne pabOThI JISKTPHUIECKOTO TOKA, HAYIIET0 Yepe3 pe3ucTop.
11.0mpeneneHre MOIIMHOCTH  DJIEKTPUYECKOTO TOKa, BBIACIACMON Ha

pe3ucTope.

lZ.HCCJ’IeI[OBaHI/Ie 3daBUCUMOCTHU CWJIbI TOKa, MAYHICTO 4YCPEC3 JIaMIIOYKY, OT

HaNpsHKEHUS Ha HEW.

13.0Omnpenenenune KI1J[ narpeBaTens.
14.ViccnenoBanre MarHUTHOTO B3aUMOJICUCTBHS TIOCTOSIHHBIX MarHUTOB.
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15.3yyeHne MarHMTHOTO TMOJs MOCTOSIHHBIX ~MAarHWTOB TMpU  HUX
OoOBEMHEHUH U Pa3/ICIICHUN.

16.VccnenoBanne IeHCTBUSI SIEKTPUICCKOTO TOKA HA MATHUTHYIO CTPENIKY.

17.0n0bITbl, JIEMOHCTPHUPYIOIIUME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHuTa OT CHJIbI TOKAa W HalpaBJEHUsS TOKa B
KaTyIIIKE.

18.M3y4yeHue necTBUSI MAarHUTHOTO TTOJIS HA MIPOBOJAHUK C TOKOM.

19.KoHcTpyupoBaHue U U3yd4eHHe padOThI JIEKTPOABUTATES.

20.1zmepenue KIIJI a5mekTpoiBUTaTeIbHOM YCTAHOBKH.

21.0nbITHI TIO HCCIIEIOBAHUIO SIBJICHUS DSJECKTPOMArHUTHOW WHIYKIIMH:
WCCIICIOBAHUE W3MCHEHWW 3HAYEHHS W HANPABJICHHUS HHAYKIHMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHoOe npsMonuHeiHoe aBumxeHue. CpeaHsas 1 MrHOBEHHAas
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE HpsMOJMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

[IepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus:: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOAHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OCBIO BpalleHus1. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnmanbHast SHEPrUs Tena, NOJHATOrO Haj
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou NnpyxuHbl. Knunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

11
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8.
9.

HaOnronenne MexaHU4eCcKoro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ
OTCUETA.

CpaBHeHue TyTed W TPAeKTOpUN ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanrie Npru3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaOnronenue ABUKEHUSI TeJla 0 OKPYKHOCTH.

HaOmronenne MexaHnuecKux sIBJICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CHUIBI.

HaOmronenue paBeHcTBa CHII PHU B3aUMOJICHCTBUM TEIL.

MN3MeHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHUM.

10.ITepenava ummynsca Ipy B3aUMOJICHCTBUH TE.

11.ITpeoOpa3oBaHus SHEPTUH NTPU B3aUMOJICUCTBUU TEJl.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.CoxpaHeHnue uMIyJbca npu abCOIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.
14.HabmroieHre peakTUBHOTO JIBH)KCHHUS.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU IPH CBOOOTHOM MaJICHUU.
16.CoxpaHeHne MEXaHHYECKON YHEPTHH MPH JABIKEHUH Tella Mo JeHCTBHEM

MPY>KUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBIDKCHUS [IApUKA WA TEJICKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUXKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU TPU PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenenenue kodhGUIHEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.
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9. Ompenenenrie pabOTHI CHIbI TPEHUS NPH PAaBHOMEPHOM JBMIKEHUU Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10.Ompenenenre pabOTBl CHUJIBI  YIPYTOCTH TIPU  TOABEME Tpy3a C
UCII0JIb30BAHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11.M3y4yeHue 3aKoHa COXPaHEHUS SHEPTHH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPU KOJIeOATEIHLHOM JIBHIKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPAOM TENE, CEHICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenune koJjieOaHuWil Tea IIOA HECUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJIEOaHU U PE30HaHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI pE30HAHC.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenue 4YacTOThl M MEpuUoJa KOJeOaHWW MaTeMaTUYeCKOro
MasiTHUKA.

2. OrmpeneneHne 4acTOThl U TIEpHo/ia KoJIeOaHuii Mpy>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccnenoBaHu€ 3aBUCMMOCTHU TMIEPHOJIa KOJIeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHoJia KOojeOaHuil Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb  Mepuoja  KojeOaHuii
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHUs CBOOOHOTO MaJICHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

o0k wn
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ONeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BodHbL.  (CBolicTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CaoiicTBa 3JI€KTPOMarHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. V3ydyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — ceera.  [IpsmosmmHenHOe
pacnpoctpaneHue cseta. 3atMeHus Connua u JIynel. Otpaxenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH TIpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lcCronb30BaHUWE TMOJHOTO BHYTPEHHETO OTPaXEHHS B
ONITHUYECKUX CBETOBOJAX.

JIunza. Xox unyueir B gumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Tejeckomna. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpaJbHBIX IBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

. [Ipunnun aeiictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOIA.
10.Monens rnasa.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

©ooNOhkwhE

12.TTony4yenue 6en0ro cBeTa NpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. VccnenoBanue 3aBUCUMOCTU yIila OTPa)KEHHsI CBETOBOIO Jiyya OT yIJa
najeHusl.
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2. W3zydeHue xapakTepUCTUK H300pakeHUs MpeIMEeTa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEJIOMJICHHUS] CBETOBOTO Jiyya OT yrja
NaJeHUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlonyuyeHue U300pakeHUI C MOMOIIbIO COOMPAIOIIEH JIMH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSTHUSL U ONITUYECKOU CHJIbI COOMpArONIe
JIMH3BI.

6. OmBITHI 1O Pa3I0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OnbITel IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOIIOJCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmnbiTel Peszepdopaa u manerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u NnoromeHne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apAJ0BOTO M MACCOBOTO YHUCEN.
OHeprusi CBs3M aTOMHBIX saep. CBs3p Macchl W SHepruu. Peakuum cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 1.

SAnepnas sHeprerka. J(eWCTBUS paguOAKTUBHBIX HW3JIYYEHUU HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CrexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.

CrexTpsl pa3IMvHbIX Ta30B.

CnekTp Bogopo/a.

HaGmronenue tpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MPOILYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnrogeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnemoBaHne TPEKOB: M3MEPEHHE DHEPTHH YaCTHUIBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIIMN MOAYJIb TPEAHA3HAYEH /JIs1 CUCTEMATHU3aI[u1
U 0000ImIeHUsT MPEIMETHOTrO  COACPKAHUS M ONbITa  JACSATEIbHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKE /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.

o0k whE
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[Ipy n3ydeHUn JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeYnBAETCS JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeJiaraercs:

HAa OCHOBE TIIOJNIyYEHHBIX 3HAHWM pacrno3HaBaTh M HAYYHO OOBICHATH
(u3nYecKue BJIECHUS B OKPYKAOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HMU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HauOOJiee Ba)XXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (u3MKu Ha ypOBHE OCHOBHOIO 00Iero oO0pa3oBaHUs HANpPaBICHO
Ha JOCTH)KEHHE JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.
B pesynbraTe uzydyeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIIero 00pa3oBaHUs
y oOyuatoierocsi 6yayT copMUpOBaHbl CIEAYIOIIUE JIUUYHOCTHBIE PE3yJIbTaThl B
YacTH:
1) maTpMOTHYECKOr0 BOCIIMTAHUA:
e — IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
bu3nuecKol HayKu;
e — IIECHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;
2) rpamaaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
e — TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00OCYXIE€HHUU OOIIECTBEHHO 3HAUMMBbIX
U OTHYECKHX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTUXKEHUU (PUBUKH;
e — OCO3HAaHHE BAXKHOCTU MOPAIBHO--3THUYECKHX MPUHUUIIOB B AEATEIBHOCTU
YYEHOTI0;
3) 3cTeTH4eCKOro BOCIIUTAHMS
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— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PM3MUECKOW HayKu: €€ rapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHME LEHHOCTH (PU3MYECKOW HAayKh KakK MOIIHOTO HHCTPYMEHTA
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEH COCTABIIAIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH II0003HATENBFHOCTH, HHTEpPECa K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI W  3MOLHMOHAJIBHOIO
0/1aromnoJry4us:

— OCO3HaHHWE IIEHHOCTH O0€30MacHoro o0pa3a KWU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXKHOCTU TNPaBWII OE30IIaCHOTO IIOBEJICHUA Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSAX;

— c(opMupOBaHHOCTh HaBbIKa pe(IeKCUH, MPU3HAHUE CBOEr0 INpaBa Ha
OIIMOKY M TAKOI'0 e MpaBa y APYyroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE€ B PEIICHHHM MPAKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIHUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

— MHTEPEC K NPAKTUYECKOMY M3YyUYECHHIO IPOo(deccHid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

— OpHUEHTAallUi Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWUW I PEIICHUs 3aaad B
o0JacTl OKpy’Karolled cpelbl, MJIAHUPOBAHUS IOCTYNKOB U OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOLIEN CPEBI;

— OCO3HaHHE TI00ATBHOTO XapakTepa AKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelieHus;

8) aganTanum K M3MEHAIIUMCH YCJIOBHSM COLMAJILHON W NPHPOJTHOM
cpeabl:

— MOTPeOHOCTh BO B3aMMOJEWCTBUM IIPU BBIOJIHEHUU HCCIEJOBAaHUN U
MPOEKTOB (PU3UYECKON HAIPaBICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUIM
IPYTUX;

— TIOBBIIIIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH YEpe3 MPAKTHUYECKYIO
NS TENbHOCTD;

— MOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBAThH
UJeH, OHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBICHUSAX;

— OCO3HaHHUe Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 00J1aCTH
bu3uKy;
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e — IUIAHHUPOBAHHWEC CBOCTO PA3BHUTHA B HpI/IO6pCTeHI/II/I HOBBIX (1)I/IBI/I‘{€CKI/IX

3HAHUM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABIIATHL B3aMMOCBA3U IIPHUPOEL, O6IH€CTBa )51

O9KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIB30BaHHUCM (1)H3PI‘-ICCKI/IX 3H&HPII>1;

e — OIICHKAa CBOMX JIEUCTBUH C y4€TOM BIIMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJI0OQIBHBIX MOCIEACTBUMH.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare oCBOEHHMsS TporpamMMbl MO (pU3MKEe HAa YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOydatomierocsi OyayT chopMUpPOBaHbI MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIE  Yy4eOHBbIC  JCWUCTBHUS,  PETyJIATUBHBIC
yYHUBEpCaJIbHbIE Y4eOHBIC ICHCTBUSL.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble Jiornueckue AeMcTBUA:

BBEISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS TS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOFOACHHAX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;
BBISIBIIATH MPUYUMHHO--CJICICTBEHHBIC CBSI3W TPH H3YyUYCHUHU (PU3NUECKUX
SIBJICHUM U TIPOIIECCOB, JEJaTh BBIBOJIBI C MCTOIB30BAHUEM JICTyKTUBHBIX
U WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3alayu (CpaBHEHHUE HECKOJIbKMX BAapUAHTOB pEIIeHUs, BHIOOp Hambosee
MOAXOJISIIIETO ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe J1eiicTBUS.

WCITOJI30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECTIOKHBIN
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBINOe HCCAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
TIOJIYYCHHYIO B XOJIC CCIICIOBAHMUS UJIH SKCIICPUMCHTA,;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHUS;
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IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHbIE METO/bI, MHCTPYMEHThI U 3alpOChl NIPU IOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOKHBIMU
CXeMaMHu, IuarpaMMaMi, HHOU TpaduKoi 1 X KOMOMHALIUSMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO7Ie OOCYXJEeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEILICHHUE 3a/laud U MOJJIepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3UIIHM;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABIATh PE3YJIbTAThl BBIOJHEHHOTO (PU3MUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHIUBUYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1I€JIM COBMECTHOM JIEATEIbHOCTH, OPTaHU30BbIBATh JIEUCTBUS
no e€¢ OCTIKCHHIO: paclpeleisTh PO, OOCYXKIaTh MPOLECCHl |
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJBKHUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTasl KAU€CTBEHHOIO pe3yJbTara Io
CBOEMY HAIpAaBJICHUI0O U KOOPJUHHUPYS CBOM JCUCTBUS C JAPYTUMU
YJieHaMU KOMaH/Ibl;

OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENEHO C(OPMYIMPOBAHHBIM YUYACTHUKAMH B3aHUMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOUIUX
JUIS pelieHns (pU3nIecKux 3HaHUil;
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OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHAMBUAYaTbHOE, NPHUHATHE PELIEHWS B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AITOPUTM pelIeHUs (PU3NUECKON 3a/1auu WIH
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJIaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHbIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHMUS;
OOBSICHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHS) Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
($uU3NYECKOTO HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYallUid, YCTAHOBJIECHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU pelIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIty 00ydeHus B 7 KJjacce MpeaMETHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIN:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TPAEKTOPHs, PaBHOAECHUCTBYIOIIAs
cuJa, nedopmanus (ympyras, MJIaCTUYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuarh siBJeHus (audysus, TENIOBOE JBUKEHHUE YACTUIl BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aUMO/JICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallieHus, Tepenada JaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamMd, arMocdepHoe JaBlieHWEe, IUIABaHUE TeJ, MPEBpalICHUs
MEXaHMYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;
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pacrmo3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MYECKHX  SBICHUH B
OKpY’>XalollleM MHUpE, B TOM 4Yucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IpPUMEPBI JIBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOU
MPUPOJIC, NEUCTBUE CHUJIBI TPEHUS B IPUPOJE M TEXHHUKE, BIHSHUE
aTMOC(EpHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluaru B
TEJe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SBJICHUS, UCIOJIb3YS
busznueckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWIa TPEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIASl CHJIA, MEXaHWYECKas padoTa, MOILIHOCTh, IUIEYO CHIIBI,
MOMEHT CWbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXAHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHASI JHEPTus), MPU OMNUCAHUM TPABUIHHO
TPakTOBaTh  (PU3MYECKHN  CMBICI  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYeHUs1I ¥ €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTHUMH BEIMYHHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO paBHOBECHUs pbiyara (0Joka),
«30JI0TO€ IIPaBUJIO» MEXAHWKHU, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU HTOM [JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJI, B TOM UUCIIE
U B KOHTEKCTE€ CHUTYyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh IPUYMHHO--CJICCTBEHHbBIE CBS3H, CTPOUTh 0ObACHEHUE u3 1-2
JOTMYECKHX IIAaroB ¢ ONOpO Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

peumars pacy€THble 3amadud B 1—2 JEUCTBUS, HCIOIB3Ys 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIN3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BENTUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEANTMCTUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METOAOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEIATH POBEPSIEMOE
OpeanojoxkeHue  (TUmoresy),  pas3idyaTb W UHTEPIPETUPOBATH
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MOJYYEHHBIA pe3ysibTaT, HAXOAUTh OIIMOKKM B XOJAE OIbITa, J€1IaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
bu3nuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsEMbIe
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMMCHIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUJIBl M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
M(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYHUHBI OT
JIpPYyrol ¢ HCHOJb30BAHUEM NPSMBIX HU3MEPEHUH (3aBUCUMOCTU IYyTHU
PaBHOMEPHO ABWKYIIErOoCsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOIIAAN COMPUKOCHOBEHHMS TEII, CUJIBI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIOIICH CUIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOrO0 MCCIEOBaHUSA, COOUpAaThb YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CJIeAys MPEeIOKCHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE
MPEJIOKEHHBIX TaOMUIl U TpadUKOB, JENaTh BBIBOJBI MO PE3yJibTaTam
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpPEHUS (U3NYECKUX BEIUMYUH (TIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHUS,
JaBJICHHE  BO31yXa, BbITAJKUBAWOIIas Ccuila, JICUCTBYHOLIas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOI(PPUIMEHT TMOJE3HOTO JeUCTBUS
MPOCTBIX MEXAHU3MOB), CJEAys TMPEIT0KEHHON HWHCTPYKIMU: TpHU
BBINIOJIHEHUH H3MEPEHHN COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCTISITh 3HAYEHNE UCKOMOM BEJTMYUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

YKa3bIBaTh MPUHIUIBI JACUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIUar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh MPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oONucaHus (B TOM YHCIIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA TMpecc,
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MaHOMET], BEICOTOMED, TOPIITHEBON HACOC, ApEOMETP), UCTIONIB3Ys 3HAHUS
O CBOMCTBaX (PpM3UUYECKHUX SBJICHUA W HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH,

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY’KaIOIIEH cpejie;

OCYUIIECTBJISATh OTOOpP HWCTOYHUKOB HH(popmanmuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEGHHUS PaA3IUYHBIX HCTOYHUKOB BBIJCISTH
nH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPECYMBON WIM MOXKET OBITh
HEJ0CTOBEPHOM;

WCIIOJIb30BATh NP BBHIMOJHEHUU YUEOHBIX 3a/IaHUIM HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanusi ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co371aBaTh COOCTBEHHbIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUSI HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HU3UIECKOTO COAEPKAHUS, B TOM
gucie MyOJUYHO JIeNaTh KPaTKHe COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM yYeOHBIX WCCICIOBAHWN, MPU O3TOM TPAMOTHO HCIIOJIL30BaTh
W3YYCHHBIM TOHSATUHHBIM amnmaparT Kypca (HU3MKH, CONMPOBOXKIATH
BBICTYIUJICHUE TTPE3CHTAlIUCH;

IPU BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHHUMN paclpeseisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHH C TIOCTABJICHHBIMU 3ajla4aMH,
CIICIUTHh 3a BBINIOJIHCHWEM IUTaHA JICWCTBUH, aJCKBAaTHO OIICHWBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHCHHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIMOJI30BaTh MOHITUA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TeMIIeparypa, BHYTPEHHSSI DSHEpPTUs, TEIJIOBOW JBUTaTElNb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUN 3apsil, FIEKTPUYECKOE MOJIe, MPOBOTHUKHU
Y IUDJICKTPUKH, TTIOCTOSIHHBIN AJIEKTPUYECKUIN TOK, MATHUTHOE T0JIE;

pas3inuath SBJICHUS (TEIUIOBOE pacUIMPEHUE M CKaTHE, TeIlionepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KAITWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTa/UIM3alus (OTBEpJeBaHUE), KHUIIEHUE,

23



TerIonepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIIUS, U3IIy4YEHHE),
AIIEKTPU3aLUs TeJl, B3aUMOJECHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS MHIYKIIHS)
MO0 ONHCAHWIO WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUYECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIpHBIE SBJIEHUS B NPHUPOJE,
KpUCTaUIbl B Tmpupoje, usnydenue ConHIila, 3amep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHEC
SBIICHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTaHM3MOB, MarHUTHOE
nosie 3emiid, Jpeiid MOJIIOCOB, POJIb MarHUTHOTO TOJS JJIS JKU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHHS, UCIOIb3YS
bu3nueckue BeTUUUHBI (TEMIlepaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJIUYECTBO
TEIUIOThI, YJIeNIbHAsI TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TEIUIOTa
IUIaBJICHUS, YJelbHas TeIuIoTa NapooOpa3oBaHMs, YJ€ldbHAas TEIJIOoTa
CropaHusi TOIUIMBA, KO3((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAallliHbI, OTHOCUTEIbHAS BIIAXKHOCTb BO3/lyXa, AJIEKTPUUYECKUUN 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yIeIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICH MCHOJIb3YEMbIX BEIUYUH, 0003HAUYEHUSI U EOUHULIBI
bu3MYeCKuX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JIAHHYIO
GU3MYECKyI0 BEJIUYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEITUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUS! MOJIEKYJSIPHO--KHHETUYECKOW TEOpUHU
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3ULMU MOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa JJisl yJacTKa Ienu, 3aKOH
JIxoynsa—JleHnia, 3aKOH COXpaHEHMs DHEpPruyM, IPU HTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTeMaTH4eCKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHWCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
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[IaroB C OMOpod Ha |—2 M3yYeHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHUSL 3a/lauyd 3alMChIBATh KPATKOE YCJIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX [ pelIeHWs 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe A €€ pelieHHs, NPOBOAMTH pPacu€Thl U CPABHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh TpPH MOMOUIU
(bu3MYEeCKUX METOJOB, HCIOJb3YSl OMHCAHUE MCCIEIOBAaHUS, BBIIEISATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHHUSI UCCIIENOBAHUS, A€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3nYeCKUX CBOWCTB Te (KANMUJUISIPHBIE SIBJIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (Morjomiaromei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3aldsg Tel U B3aUMOJEUCTBUE
IEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allMsl MATrHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTA,
CBOMCTBA D3JEKTPOJABUIATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBEpsieMbIE MPEANIONOKEHHS, COOMPAaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py10BaHUs, OMUCHIBATH XOJI OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJHATG ~ NPSIMBIE  WU3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSHKEHHS C UCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHON a0COIIOTHOM MTOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpPYyro C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM IONEPEYHOIO
CEYECHUs U yIEJIBHOIO COIPOTUBIICHUs BEILECTBA IIPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIpPsHKEHHWs Ha  IPOBOJHMUKE,
UCCIICAOBAHUE IMOCIEAOBATEIBHOIO M MAPAJJIEIBHOTO  COEIUHEHUN
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl U TpadUKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,
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IPOBOANTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COIMPOTUBICHHE NPOBOJHHKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAI0KEHHON MHCTPYKLUH, U
BBIUNCIISATh 3HAUEHNUE BEJIUYNHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMMBI JECHCTBUS HU3YYEHHBIX HPUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CUCTEMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, amIIepMeTp,
BOJIbTMETpP, CUETUYHMK JJICKTPUUYECKON HHEPTHH, SIEKTPOOCBETHTEIHHBIC
npUOOPBI, HArpeBaTENbHbIE 3JIEKTPONPUOOPHI (IIPUMEPHI), INEKTPUUIECKUE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA WU HU3MEPHUTEIHHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JBUraTelIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMBI AIIEKTPUUYECKUX
Ieneil ¢ MoCcIe0BaTeNbHBIM U MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHSI SJIEMEHTOB AJIEKTPUUIECKUX IETICH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUUECKOTO COJEpKaHUS B
WNHTepHere, Ha OCHOBE HMEIOLIUXCS 3HAHUW UM NYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYMBON MIIM MOXKET OBITh HEIOCTOBEPHOI;
WCTIONIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUi HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcenl cetu MHTEepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKUE YCTHBIE COOOIICHHS,
00o6mass wmHOOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUESCKOTO
COJEpKaHUsi, B TOM 4YHCie MyOJMYHO TMPEACTABIATh PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEeI0BATENIbCKON NEATEIbHOCTH, MPU 3TOM I'PAMOTHO
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UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
CONPOBOKJIaTh BBICTYIUICHUE MPE3CHTALUEN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHMA (PU3UIECKHUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECAUTH 32 BBIIOJHECHUEM ILJIaHA JACUCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJaa B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MAaTepUalibHAasl TOYKa,
TPACKTOPHS, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABIKEHUS, TedopmManus
(ynpyrasi, mjaacTHuYeckas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAIbHO30PKOCTb,
CHEKTpPbI MCIyCKaHUs U MOIJIOIIEHUs, alib(da-, OeTa- U raMMa-u3Iy4eHHUs,
W30TOIIBI, SIAEPHAS] SJHEPIETUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
[IaJICHAE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTHU, B3aUMOJECUCTBUE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE PaCIpOCTPAaHEHUE, OTPAKECHHE W TPEIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3sI0KeHHE OEJI0ro CBETa B
CIEKTp UM CJIOXKEHHE CHEKTPAJIBbHBIX I1[BETOB, JUCIEpPCHsS  CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpyXawlleM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE MIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHaMHM, 53XO, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYecKoe IEHCTBUE BUIUMOTO,
yIbTPapUOIECTOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pasvoaKTUBHBIN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3IIy4YCHHE
NPUPOIHBIX MHUHEpAJOB, JECWCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha
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OpraHu3M 4eJIOBEKa), MPH 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIACIATH CYIIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (U3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BEIUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIa TSAKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMsI, BEC Tejla, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBIL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBbHAS DHEPTUS CKATOU
NPYKUHBI, KHHETHYECKash DSHEPIus, IOJIHas MEXaHU4ecKas >SHeprus,
NEPUOJ U YacTOTa KoieOaHul, IIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI W €IUHULBl (PU3UYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHIUI CYNEPIO3UIMH CHJI, MPUHUUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
OpU SJAEPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIIOBECHYI (POPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTH OOBACHEHHWE H3 2-3
JOTHYECKHX IIaroB ¢ ONOpPOM Ha 2—3 H3yUEHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pematb pacy€THbpIe 3adadd (OMUparoIIMecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3a/layd 3allMChIBAaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINME WJIM U30BITOUHbIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYMHBL;

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXXHO PEIIUTh TMpPU MOMOIIH
(Gu3NYECKUX METO/OB, MCIOJb3Yys OMHCAHHME HCCIEJOBAHMS, BBIIEIATH
pPOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKA
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NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOJANUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUNA WU
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbloToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJICOaHMH, IPSIMOJIMHEHHOE PacIIPOCTPAHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKajle U CBOMCTB H300pakKeHHUs IMpeaMera B coOuparomiei
JMH3€, HAOJIOJIEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENbHO CcOOMpaTh YCTAHOBKY W3 M30BITOYHOrO Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITAa W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoda U3MEpPEHUS
(M3MepUTEILHOTO PUOOPaA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MpeIoMIIEHHs OT yrua
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
dbu3nYecKX BEJIWYMH B BUAE TaOJWIl U rpaduKoOB, JeJaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBHKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJe€HUsl, KECTKOCTh MPY>KUHBI, KOADPUIIUEHT
TPEHHUSI CKOJBKECHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacToTa H
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKass CWIa COOMpAaroIIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HAa4YCHHUE BEJIMYUHBI U aHAJM3UPOBATH MOYUYCHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

COOJTI0IaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;
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paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENIO, TOUYEUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA W HEOOXOmuMbIe  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
IpU PEIIEHUH Y4eOHO--TIPAKTHUYECKUX 3a7a4, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JIMH3E;
NPUBOAUTh  TMPUMEPHl  (HAXOIUTh  WHOOpPMAIMIO O  MPHUMEPaXx)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBIATh TOHUCK HMHPOpPMAIMH  (PU3WIECKOTO  COACpXKAHUSI B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOAUTD
MyTH OMNPEACIICHUs IOCTOBEPHOCTH MOJYYCHHOW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

MCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3alaHUi HAYYHO--TIOMYJISPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcebl cetu IHTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIEHUS HA OCHOBE
uHGOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOM WM UCCIIEI0BATEIbCKON
NEeSATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  M3yUYCHHBIN
MOHSATUUHBIM amnmapar W3y4aeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUICHWE TIpe3eHTaluell ¢ y4éToM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTesibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
11 o - 2
vISHKA T Hayia 0 HpHpoae https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHACCIHE BETITHHbL https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAayYHBIN METO MO3HAHUS 2 1 bubmorexa LIOK
' CICCTROHHOHAYS CTOATOS https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Paznes 2. [leppoHayaibHbIe CBeeHHUS O CTPOEHHUH BelllecTBA
51 CTDO0CHIE BeleCTRA 1 bubmuorexa [JOK
: HUE B TB
P - https://m.edsoo0.ru/7f416194
99 JIBU>KeHUE U B3aUMOJICHICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBA 2 h:tIpSJ,I:I;I/(;TTeI;asg).rU 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bubmuoreka [JOK
3.1 M 3
CXATITCCROC ABIDREHHC https://m.edsoo0.ru/7f416194
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bubmuoreka [JOK
32 Hrepuits, macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
: .B 14 2
33 Cuta. Brget cit https://m.edsoo0.ru/7f416194
Hroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBineHus TBEPABIMUA 3 bubmmorexa [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2
flapterne xuaKoCTH > https://m.edsoo0.ru/7f416194
bubmuorexka [JOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nen 5. PaGora n MoHOCTDH. JHEpIrus
bu6mmoreka [JOK
o1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
: M 4 1
53 CXAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PezepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoubusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 C i 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. JinekTpuvecKkue H MATHUTHBIC SIBJICHHSA
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
2.4 C) 4
JICKTPOMATHHTHAZ YIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bubmuoreka [JOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 2 3
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 1 3
AKOHPL COXPATEHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CRATITTCCRIE KOTEDaHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CATITTCCRIE BOTHRL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 1 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6

Pa3gen 4. CBeToBbI€ AAIBJICHUSA
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4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 BuGmmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPEI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bubmuoreka [JOK
1 nu 4 1
5 CIIyCKaHHE U TIOTJIONIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41adab
5.2 Crpoenue aToOMHOro siapa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 SlnepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 5 bu6nuorexa [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

 ®usuka, 7 xmacc/ lleppimkun A.B., OOmecTtBo ¢ OrpaHuYeHHOMN
OTBETCTBEHHOCTBIO «}31aTENBCTBO «DK3aMEH

 ®wmsuka, 8 wracc/ lleppimkua A.B., OOmecTtBO ¢ OrpaHWYeHHON
oTBeTCTBEHHOCThIO  «JIPODA»; Axumonepnoe oOmiectBo «M3maTenbcTBO
«IIpocsemenue»

» ®usuka, 9 knacc/ Ileppiikun A.B., ['yrHuk E.M., Ob1iecTBO ¢ orpaHn4eHHON
oTBeTCTBEHHOCThIO  «JIPODA»; Axumonepnoe oOmiectBo «M3maTenbcTBO
«IIpocsemenue»

METO/IUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJISL
7 KIIACC
1.PaGouast nporpamma.

2. [Iporpammbl 0cHOBHOTO 00111eT0 00pa3oBanus. duszuka. 7 — 9 Kiaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nmporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEHIOPAHHBIM YUEOHUKOM:

4. Tleperimikun A.B. @usnka. 7 kinacc. Y4eOHUK 171 00111€00pa3oBaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykammk B.U. COopHUK BOIIPOCOB U 3a/1a4 1o usuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

8 KJIACC

1. PaGouas nporpamma. ®dusuka. 7 — 9xiaccel: yueOHO-METOIMYECKOTO TTOCOOHs
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeotun. —M.: JIpoa,2013. — 398,(2)

2. Ilporpammbl ocHOBHOrO o0Omiero ooOpazoBanusi. dusmka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ilepeimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas mporpamma mo ¢usuke. 7 wmacc/ Coctr. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUCOHUKOM:

4. Tleppimkua A.B. ®usuka. 7 kmacc. YueOHUK s oOmieoOpa3oBaTebHbBIX
yapexaenuit . M.:/Ipoda. 2011



5. Jlykamuk B.M. COopHHMK BONpocoB W 3amad 1o ¢usmke. 7-9 ki, — M.:
[Ipoceemenue, 2010. —192c¢.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIBHBIE
paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®usuka. 7 xmacc. Jlabopatopusie pabotbl. KoHTponbHbIE
3aganus. —Caparos:JIuneit, 2014.

8. «KoutponbHo-uzmepurensusie Matepuanbl. ®dusuka. 7 kimacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yueOHo-MeToauueckoe mocoodue/ A.E. MapoHs.-
M.: poda, 2011.- 123c.:

10.A.B. Ileppimkun @usuka-8ki 2017 M. Ipoda
11.H.B. ®unonosuu Metonuueckoe nocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocToaTenbHbIE U KOHTPOJIbHBIE PabOThI-8 Kitacc
2017 M. Ipoda

13.B.B. lllaxmaToBa ,O.P. llledep Auarnoctuyeckue padbotsl -8 kiacc 2016 M.
HApoda

14.A.E. Mapon, E.A. Mapon, C.B. ITo3otickuit Coopauk Borpocos u 3agau 2015
M. JIpoda

9 KIIACC

1. PaGouas nporpamma. ®dusuka. 7 — 9xiaccel: yueOHO-METOIUYECKOTO TTOCOOMs
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeotun. —M.: JIpoa,2013. — 398,(2)

2. Ilporpammbl ocHOBHOro ob6mero ooOpasoBanus. ®dusmka. 7 — 9 Kiaccel
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas mporpamma mno ¢usuke. 7 knacc/ Coctr. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEHIOPAHHBIM yUEOHUKOM:

4. Tleppiiukun A.B. ®usuka. 7 knacc. YueOHUK s oO1eoOpa3oBaTesbHbBIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. COopHHMK BONpoCcOB W 3amad 1o ¢usuke. 7-9 ki — M.:
[Ipocsewmenne, 2010. —192c.
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6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOATENIBHBIE U KOHTPOJIbHBIC
paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 xmnacc. JlaGopatopusie pabotbl. KoHTpoibHBIC
3ananus. —Caparos:Jluneit, 2014.

8. «KoutponbHo-uzmepurensusie Matepuansl. ®dusuka. 7 kimacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yueOHO-MeToaudeckoe mocooue/ A.E. MapoHs.-
M.: dpoda, 2011.- 123c¢.:

KoHTposbHBIE U1 caMOCTOsTEeIbHBIE PA0O0THI IO (hr3uKe. 9 KiIacc: K y4eOHUKY
A.B. Ilepeimikuna, E.M. I'ytauk «®usuka 9 knacey / O.U. I'pomieBa. — M.
N3 narenscTBO «OK3amen», 2014.

Tectsl o ¢pusuke. 9 kinacc: k yueonuky A.B. Ilepsimikuna, E.M. T'yTHHK
«®Dusuka

9 knacey» / O.W. I'pomueBa. — M.: M3narenbcTBo «IK3aMen», 2010.

duzuka. 9 kimacc. TeMaTnueckrue TECTOBBIE 3aJaHUs JUIST HOATOTOBKU K [ TA. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomikuna. — fApocinasns: OO0 «Axkanemust
pasButus», 2014.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

7 KIIACC

1. Poccuiickas DnexTponHas mkona (POII). Marepuans! mo ¢pusuke ams 7 kiacca:

https://resh.edu.ru/subject/28/7/

8 KIIACC
1. Poccuiickas OnexTponHas mkona (POII). Marepuans! mo ¢pusuke a1 8 kiacca:

https://resh.edu.ru/subject/28/8/

9 KIIACC

1.  Poccuiickas Dnekrponnas mkoina (POIL). Marepuans! no ¢usuke qsg 9 kiacca:

https://resh.edu.ru/subject/28/9/
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