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MHOACHUTEJBHASA 3AIINCKA

[IporpamMma no gusuke Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs COCTAaBlIEHA HA OCHOBE MOJOKEHUHN U TpeOOoBaHUI
K pe3yJbTaTaM OCBOEHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOM mporpaMmel, npeacTaBieHHbx B PI'OC OO0, a
Takke ¢ yd€roM ¢enepanbHOd paboyell mporpamMmbl BocnuTaHus W KoHuenuuu mnpenojiaBaHus y4yeOHOro mpeaMmera
«Dusukay.

ConepxaHue TporpaMmbl MO (PU3MKE HampaBieHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH
oOy4JaronMxcst ¥ OpraHu3alMI0 M3ydeHUs (PU3MKH Ha AESTEIbHOCTHOM OCHOBE. B mporpamMme mo (u3uKe y4YUTBHIBAIOTCA
BO3MOKHOCTH Yy4yeOHoro mnpeamera B peanu3zauuu Tpedoanuiit PI'OC OOO K mIaHUpPyeMbIM JMYHOCTHBIM H
MeTanpeIMETHBIM pe3yibTaTaM OOyUeHHs, a TaKKE MEKIIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUYHBIX YUEOHBIX IPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs.

[Iporpamma 1o (u3MKe ycCTaHABJIMBAET paclpejielieHue y4eOHOro Marepualia mo rojaM oOydeHus (Io KJaccam),
MpeayiaraeT MPUMEPHYIO MOCIEA0BATENIBHOCTh U3YUEHHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE PAa3BUTHUA MPEAMETHOIO COACPKAHUS
1 y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMNXCS.

[IporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJIMYECKOW IMOMOIIM YYHUTENI0 B CO3JaHUU pabouei
MIPOTPaMMBI 110 y4eOHOMY MPEAMETY.

®u3nka SBISETCS CUCTEMOOOPA3YIONIMM JJii €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETOB, MOCKOIBKY (PU3HUYECKHE
3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBICHUM, N3y4aeMbIX XUMUEH, OMONIOTUel, acTpoHOMUEH U (hu3ndeckoil reorpaduei,
BHOCHUT BKJIaJ] B €CTECTBEHHO-HAy4YHYIO0 KapTUHY MHUpa, IPEJOCTaBIseT Haubosee sicHble 00pa3ibl MPUMEHEHUSI HAYYHOIO
MeTO/1a IO3HAHMSI, TO €CTh CII0C00A MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna u3 rIaBHBIX 33134 (PU3NYECKOTO 00pa3oBaHUS B CTPYKType 00IIero o0pa3oBaHUs COCTOUT B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM rpaMOTHOCTH U MHTEpECa K HayKe Yy 00yJaromuxcsl.

N3yuenne ¢u3ukn Ha 0a30BOM  ypOBHE MpEANoJiaraeT OBJIAJACHUE  CIEAYIONIMMU  KOMIETEHTHOCTSIMH,
XapaKTepU3yIOIIUMHA €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb: HAyYHO OOBSCHATH SBJICHMS, OICHMBaTh M IOHUMATh
OCOOCHHOCTH HAY4YHOTO WCCJEOBaHUS; WHTEPIPETUPOBATh JAaHHbIE M MCIOJIb30BaTh HAay4YHBIE J[OKa3aTelIbCTBa JIJIs
MOJIy4EeHUS BBIBOJIOB.



Lenun wm3ydyeHuss pu3MK Ha ypOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus orpejaelieHbl B KoHIenmuu mpemnoaBaHus
yaeOHorO mpeamera «Ddu3uka» B oOpa3oBaTenbHBIX OpraHm3anusx Poccuiickoit Denepanuu, peaau3yONIdX OCHOBHBIE
o0meoOpazoBaTeNbHbIE MPOTPAMMBI, yTBEPXKIEHHON pemeHneM Komnermm MunuctepcTBa mpocBenieHus Poccuiickoit
®enepanuu (mpotokon ot 3 aexadpst 2019 r. No [1K-4BH).

Heaun uzyyennss GusMkH: NpruoOpPETEHUE UHTEpPECA U CTPEMIICHUS 00YyYarolUXCcsl K HAyYHOMY U3YYEHHIO MPUPOJIBI,
pPa3BUTHE WX WHTEUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MO3HAHUS U
(hopMHpPOBaHKE HCCIIEAOBATENBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJIEHUSAM; (POPMHPOBAHUE HAYYHOTO MUPOBO33PEHUS KaK
pe3ynbTaTa U3y4eHUs] OCHOB CTPOEHHUS MAaTepUd M (PyHIAMEHTAIbHBIX 3aKOHOB (DM3HUKHU; (POPMHUPOBAHUE MPEACTABICHUI O
poyii (GU3UKU IS pa3BUTHUSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHM; pa3BUTHE MPEJCTABICHUI O BO3MOXKHBIX
chepax Oyaymieit mpodecCHOHATBHOMN e TENbHOCTH, CBSI3aHHOM C (DU3MKOM, OJITOTOBKA K JIaJbHEHIIIEMY 00yUYEHHUIO B ’TOM
HaIlpaBJICHUU.

JlocTrKeHue ASTUX 1ieJie mporpaMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs 00ECTIEUMBACTCS
pELIEHUEM CIENYIOIUX 3a4a4. NPUOOPETEeHUE 3HAHUM O JUCKPETHOM CTPOEHUHU BELIECTBA, O MEXAHUYECKHUX, TEIJIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX; MPUOOPETEHUE YMEHHUM OMKUCHIBATH U OOBSICHATH (PU3UYECKUE SIBICHUS
C HCMOJIb30BAHUEM IOJIYYEHHBIX 3HAHWI; OCBOCHHUE METOJIOB PEIICHUSI MPOCTEUIINX PACUETHBIX 3a7ad C MCIOJIb30BAHHEM
(u3uyecKux MOJeNIe, TBOPUECKUX U TMPAKTUKO-OPUEHTUPOBAHHBIX 3aJlay; Pa3BUTHE yMEHUM HAOIIOAaTh MPUPOIHBIC
SBJICHUS W BBIMIOJHATH ONBITHL, JaOOpaTOpHBIE Pa0OThl W HKCHEPUMEHTANbHBIC HCCIAEAOBAHUS C HCIOJIb30BAHUEM
HU3MEPUTENLHBIX MPUOOPOB; OCBOCHHE MPUEMOB padOTHI ¢ MHPOPMALIUEH (PU3MUECKOTO COJEP KaHMsI, BKIIOUass HHPOPMAIIHIO
O COBPEMEHHBIX JOCTIKEHUAX (U3NKW, aHAIU3 M KPUTHYECKOE OIlCHMBaHWE WH(OpMAaIuu; 3HAKOMCTBO cO cdepamu
Mpo(ECCUOHATILHON JIESITENBbHOCTH, CBA3AHHBIMH C (PU3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTUKEHUAX (PU3NUECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHMsl OTBOAUTCS 238 4dacoB: B 7
KJ1acce — 68 4yacoB (2 yaca B HeJlento), B 8 kitacce — 68 1yacoB (2 yaca B Hezelnto), B 9 kiacce — 102 vaca (3 yaca B HEJEIO).

[Ipenyaraemeiii B mporpamme mo ¢u3NKe TepeueHb J1a00paTOPHBIX pabOT W OIMBITOB HOCHUT PEKOMEHIATeIbHBIH
XapakTep, YUUTEIb AeNIaeT BbIOOpP MPOBEIECHUS JTaOOPATOPHBIX PAaOOT M OMBITOB C YYETOM MHIAMBHUAYAIBHBIX OCOOEHHOCTEM



oOy4Jaronuxcsi, CIMCcKa SKCIEPUMEHTAIBHBIX 33JJaHUH, MPEAJIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOIO dK3aMeHa 10
¢busuke.

COAEPKXAHUE OBYUYEHUSA

7 KIIACC

Paznen 1. @®usuka v €€ poJib B IO3HAHUHU OKPY:KAK0IIEr0 MUPA.

®usnka — Hayka o npupoje. ABneHus nmpuponbl. OU3NUECKUE SBJICHUSA: MEXAHHYECKUE, TEIJIOBBIE, DJIEKTPUUYECKHUE,
MarHUTHbBIE, CBETOBBIC, 3BYKOBBIE.

dusndeckue BeauuyuHbl. M3mepenue Qusnueckux BenuuuH. Duszmyeckue npuodopsl. llorpemHocTs H3MEpEeHMUI.
MexyHapoaHasi CUCTEMA €IMHULI.

Kax ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3y4arOT MpUpoay. EcTecTBeHHO-HAyUHBIN METO/1 MO3HAHUS: HAOIIOACHHE,
MMOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIABMXKEHHE TUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0OBSICHEHHUE HAOJII0AAEMOTO
sBieHus. Onucanue GU3NUECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Hemoncmpauuu.

1. MexaHn4ecKue, TeIIOBbIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBIICHHSI.

2. ®usndeckue NpuOOPHI U MPOLIEAYpa MPSMBIX U3MEPEHHUN aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHue 1EeHbI JeJIEHUS Kbl U3MEPUTEIHLHOTO MPUOopa.

N3mepenune paccTossHUM.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MajbIX TEJ.

N3mepenue TemmnepaTypbl IPU MOMOIIH KUIKOCTHOTO TEPMOMETpa U AaTUMKA TeMIEpaTyphI.

[IpoBenenue ucciaeaoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTh MOJIETA IIapHKa, MYyIIEHHOTO0 TOPU30HTAJIBHO, TEM
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00JIbI1Ie, YeM OOJIbIIIE BHICOTA ITyCKA.
Pa3znen 2. IlepBoHayasibHble CBeIeHUSI 0 CTPOEHNH BellecTBA.
CtpoeHue BenecTBa: aToOMbl U MOJIEKYJIbI, X pa3Mepbl. OMBIThI, JOKa3bIBAOIINE TUCKPETHOE CTPOEHNE BEIIECTBA.



JBrxenue yactul BemecTBa. CBsI3b CKOPOCTH JBWKEHMsI YacTHIl C TeMIIepaTypoil. bBpoyHOBCkoe ABMXKEHHE,
auddysus. BzanmoaeiicTBre 4acTull BeIeCTBA: MPUTSHKEHUE U OTTAIKUBAHUE.
ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, KUIAKOCTEH U TBEPABIX (KPUCTAUIMYECKHUX) Tel. B3auMocBsA3b

MCIKIAY CBOMCTBaAMH BCHICCTB B PA3HBIX AI'PCTATHBIX COCTOAHHUAX M UX ATOMHO-MOJICKYJIIPHBIM CTPOCHUCM. OcobenHocTH
arpCraTHhIX COCTOSIHMU BOJBI.

emoncmpavuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKEHHUS.

2. HabGmoaenue nuddyszuu.

3. HaOmronenue siBneHuit, 0OBICHIIONINXCS MPUTSKEHUEM WU OTTATKMBAHUEM YaCTHUIl BEIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OreHkKa 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOIb30BaHUEM (GoTorpaduii).

2. OnBITHI 110 HAOIIOJICHUIO TETIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSAKEHUSI.

Pa3gen 3. JIBH:KeHHEe H B3aUMOAeHCTBHE TeJl.

Mexannueckoe JBHXeHUE. PaBHOMEpHOE U HepaBHOMepHOoe aBWxkeHue. Ckopoctb. CpenHsii CKOPOCTh MpH
HEPaBHOMEPHOM JIBUKEHUU. PacuéT myTu u BpeMEeHU JBUKCHMUS.

SIBrnenne nHEepuMU. 3aKOH MHEPUUH. B3anmoAeliCcTBUE TN KaK MPUYMHA U3MEHEHHS] CKOPOCTH ABMKEHHUs Ten. Macca
KaK Mepa HHepTHOCTH Tena. [1noTHocTh BemecTBa. CBs3b IIIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIleCTBA.

Cuita Kak xapakTepucTHKa B3aumojnencTBus Tenl. Cuiia ynpyroctd u 3akoH ['yka. M3MmepeHuwe cuiibl ¢ MOMOIIBIO
IUHaMOMeETpa. SIBieHue TAroTeHuss W cuia Tspkectd. Cuila TshKecTH Ha Apyrux IuiaHetax. Bec tema. HeBecoMocTs.
CroxeHne Cchil, HallpaBJICHHBIX 1O OJHOM npsMoi. PaBHoxaeicTByromas cui. Cuna TpeHus. TpeHne CKOJIbKEHUS U TPEHUE
1okosi. TpeHue B pUpOIE U TEXHUKE.

Jemoncmpayuu.

1. HabnromeHne MexaHMUeCKOTo JIBMKEHUS TeTa.

2. HM3mepeHune CKOpoCTH MPSIMOJMHENHOTO IBUKECHUS.

3. HaOGnroneHue siBJ€HUS UHEPIIVH.



4.
5.
6.

HabitoieHne u3MeHeHus: CKOpoCTH IIPU B3aUMOJICHCTBUU TEII.
CpaBHeHHE Macc O B3aUMOJICHCTBUIO TEIL.
CrnoxxeHue CHUJl, HAalIPaBJICHHBIX 110 OJTHOM IIPSIMOA.

Jlabopamopnwie pabomol u onvimol.

1.
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OmnpeneneHre CKOPOCTH PaAaBHOMEPHOIO JBMOXKCHHS (IapyKa B JKHJIKOCTH, MOJICIH 3JICKTPHYECKOTO0 aBTOMOOWISA U
TakK Jajee).

OmnpeneneHre CpeTHEH CKOPOCTH CKOJIBKEHUS OpyCKa WIIH MTApUKa 10 HAKIOHHOHN TUIOCKOCTH.

Omnpenenenre MWIOTHOCTH TBEPIOTO Tea.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTshKeHHS (JieopMaliui) IPpyKUHBI OT IPHIIOKEHHOU CHJTBI.

OMBITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKCHHS OT Beca Tella U XapaKTepa COMPUKACAIOITUXCS
ITOBEPXHOCTEN.

Paspneu 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra3oB.

JlaBnenue. CriocoObl yMEHBILICHHUS U YBEIMYCHUS JaBlieHus. /laBiieHue ra3a. 3aBUCUMOCTh JIaBJICHUS ra3a OT 00bEMa,
temnepatypsl. [lepenaya naBneHus: TBEPABIMU TEIAMHU, )KUIKOCTAMH U Tazamu. 3akoH [lackans. [lHeBMaTHuecKue MalIvuHbI.
3aBUCHUMOCTb JIaBJICHUS KMJIKOCTH OT TiyOuHbl. ['mapocratuueckuii napanokc. Coobmiaromuecs cocyasl. I uapaBnuyeckue
MEXaHU3MBI.

Atmocdepa 3emumn u armocepHoe paaBieHue. lIpuunHBI CylecTBOBaHMS BO3AYIIHONW 000104kH 3emun. OmnbIT
Toppuuennu. U3mepenue atMmocepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBl€HUs OT BBICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO J1aBJICHUS.

JleiicTBre KMIKOCTH W ra3a Ha MOTPY>KEHHOE B HHMX Teso. BeiTanmkuBaromas (apxumesnoBa) cuia. 3akoH Apxumena.
[LraBanue Ten. BoznyxomnnaBaHue.

Hemoncmpauuu.

1.

2
3.
4

3aBUCUMOCTb JIABJICHUSI Ta3a OT TEMIIEPATYPHI.
ITepenaua qaBiIeHUs )KUIKOCTHIO M Ta30M.
Coobmraromuecs: CoCy/bl.

I'mppaBiueckuit mmpecc.



[IposiBienue nercTBus aTMochEepHOTO JaBIICHHUS.
3aBUCUMOCTH BHITAIKHBAIONICH CHIIBI OT 00BhEMA OTPYKEHHOHN YaCcTH TeJla U TNIOTHOCTH KUIKOCTH.
PaBeHCTBO BRITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

© N o v

VYcnoBre miaBaHMs TEN: TUIABAHWE WJIM TMOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOWIEHHUS IJIOTHOCTEM Tela U
AKUJTKOCTH.

Jlabopamopnwie pabomol u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa NOTPYKEHHOM B KUIAKOCTh YaCTHU Tea.

2. OmnpeneseHUE BBITAIKNABAIOIIECH CHIIBI, AEMCTBYIOIIEN HA TENO, TOTPYKEHHOE B JKUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, JICUCTBYIOIIEH HA TEJO B )KUIAKOCTH, OT MacChl TEJIA.

4. OmBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKMBAIOIICH CHIIBI, IEUCTBYIONIECH Ha TEJIO B KHUIKOCTH, OT 00bEMa

MOrPYKEHHOMU B )KUIAKOCTh YACTH TEJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeomMeTpa Wi KOHCTPYUPOBAHUE JIOJKH U ONPEIEIICHUE €€ TPy30I10AbEMHOCTH.

Paszpnes S. PaGora 1 MOIIHOCTB. JHEPrusi.

Mexanudeckasi pabota. MOITHOCTb.

[IpocThie MexaHW3MBbI: pblyar, OJOK, HAKJIOHHAs TMJIOCKOCTh. [IpaBuiio paBHOBecusi peiuara. [Ipumenenue npaBuia
paBHOBecHUs pbiuara k 0J10Ky. «3o0si0T0€e npaBuiao» Mexanuku. KIIJ[ mpocTeix Mexanu3MoB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckasa sHepruss. KuHetmueckas W mnoTeHuManbHas sHeprud. lIpeBpaiieHue OJHOro BHIA MEXaHUYECKOU
SHEPIruM B APYroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenue pabOTHI CHIIBI TPEHUS MIPU PABHOMEPHOM JBUKEHUH TeJla 10 TOPU30HTAILHON TTOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. V3yueHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUH.



8 KIIACC

Paznen 6. TermoBble siBJICHMS.

OCHOBHBIEC TOJOXKEHUSI MOJICKYJISIPHO--KUHETUUECKON TEOopuu CTPOEHUsl BellecTBa. Macca U pa3Mepbl aTOMOB H
MoJieKyd. ONBITHL, TOATBEPAKAAIONINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KUHETUIECKON TEOPHH.

Mopenu TBEPAOro, KUAKOTO M Ta3000pa3HOro cocTostHMi BemiectBa. Kpucramiumdeckue U amopdHble Tena.
OObsicHEHHE CBOMCTB Tra3oB, KUAKOCTEH M TBEPIBIX TEJl HA OCHOBE MOJIOKEHHUN MOJEKYJSIPHO--KUHETHUYECKOW TEOpPHUHU.
CmaunBaHHE ¥ KaNWJUISIPHBIE ABJIEHUS. TEnIoBoe paclInpeHUe U CKaTHUe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABWXEHUS dacTull. BHyTpenHsiss sHeprusi. CrnocoObl
W3MEHEHHUs BHYTPEHHEW SHEpPruu: TeIUlonepeaaya U coBeplleHue padboThl. Buibl Tersonepeaadu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonuuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMEH W TEIUIOBOE paBHOBECHE. Y PaBHEHHE
TemioBoro Oananca. IlmaBiaeHue W OTBepJ/ieBaHUE KPUCTAUIMYECKUX BEIIECTB. YJIEIbHAs TEIJIOTa IJIaBJICHUS.
[TapooOpa3oBanue u kKoHjaeHcauus. Mcnapenue. Kumenue. VYaenpHas TemioTa MmapooOpa3oBaHUs. 3aBUCUMOCTD
TEeMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHUSI.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpunnmner padots! TerioBsix aApurateneit KI1J[ TermoBoro npuratesns. TemoBble IBUTATENH U 3alIUTa OKPYXKaIOIIECH
Cpenpl.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOIECCAX.

JHemoncmpayuu.

HaOmnronenue OpoyHOBCKOTO JABUKEHUSI.

Habmonenue nuddysumn.

Habmronenue SsBIIeHU CMadMBaHKS M KaIMILIIPHBIX SBJICHUM.

HaGnronenue TemioBoro pacumpeHus Tedl.

N3MeHneHue naBiaeHus ra3a npu U3MEHEHUU 00bEMa U HAarpEeBaHWUU UIT OXJIAXKICHUH.
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[IpaBuina u3aMepeHus TeMIEPATYPHI.



7. Buael Tenonepenayu.
8. OxJaxaeHue mpu COBEPIICHUHN pabOTHI.
9. HarpeBanue mipu coBepiieHuH pabOThI BHEIITHUMHY CHJIAMHU.
10. CpaBHEHHE TEINIOEMKOCTEN pa3IUYHbBIX BEILIECTB.
11. Habmronenue kuneHusl.
12. HabmroneHue mocTosHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.
13. Mojenu TEIUIOBBIX ABUTATCIICH.
Jlabopamopnsie pabomul u onvimol.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSHKEHHUS.
OnbIThI O BRIPAILIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIA caxapa.
OnbITeI O HAOJIOACHUIO TETJIOBOTO PACIIUPEHHUS Ta30B, KUIKOCTEH U TBEPABIX TE.
OrnpeneneHue JaBlIeHUs BO3lyXa B OalsIOHE HITTPUIIA.
OnbITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTD JAaBJICHUS BO3/IyXa OT €ro 00bEMa U HArpEBAHUS WU OXJIAXKICHUS.
[IpoBepka THUIMOTE3bl JIMHEHHON 3aBHCUMOCTH JUJIMHBI CTOJIOMKA JKHUJIKOCTH B TEPMOMETPHUUYECKOM TpPYyOKe OT
TEMIIEPATYPHI.
HaOnronenue naMeHeHrst BHyTPEHHEN SHEPTUM TeJla B pe3yJibTaTe TEIUIonepeiaud U padoThl BHEIITHUX CHIL.
8. HccnenoBaHue siBJ€HUS TEIJIOOOMEHA ITPU CMEITMBAHUU XOJIOAHOW U TOpsiueit BOJIBI.
9. OmpeneneHne KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEIUIOOOMEHE C HarpeThiM METaNINYeCKUM
UUITUHIPOM.
10. OnpenenieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca ucrapeHus.
12. OnpenesieHne OTHOCUTEIBHON BIIAXKHOCTH BO3/TyXa.
13. OnpenenieHre yaeabHON TEIIOTHI IUIaBJICHUS JIbJa.
Pa3znes 7. JiaekTpudecKkue ¥ MArHUTHbIE SIBJICHHS.
Onektpuzaums Ten. J[Ba poja 3JIEKTpUUEeCKHX 3apsiioB. BzauMogeiicTBue 3apsikeHHBIX Tel. 3akoH Kynona
(3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apSXKEHHBIX TEJT OT BEJIMUMHBI 3aPSA0B U PACCTOSIHUS MEXKy TeIaMu).
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Onextpuyeckoe mnosie. Hanpssk€HHOCTh 3ieKTpudeckoro mousisd. [IpuHimn cyneprno3uuuu 3JIeKTPUYECKUX MoJiel (Ha
KaueCTBEHHOM YPOBHE).

Hocutenu »3ieKTpuyYecKuX 3apsiioB. OJEMEHTapHbId 3nekTpuueckuid 3apsia. Crtpoenune atoma. IIpoBogHuKK H
IUBJIEKTPUKHU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMS SJIEKTPHUYECKOTO TOKA. VMICTOUHMKHM MOCTOSSHHOrO TOKa. JleicTBus
AIEKTPUUECKOT0 TOKa (TEIJI0OBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckass unenb. Cuia Toka. OJeKTpuyeckoe HanpspkeHue. CONpOTUBICHUE NPOBOAHUKA. Y IEIBHOE
COIPOTHUBIICHUE BeniecTBa. 3akoH OMa /iita yyactka nenu. [locienoBaTenbHOE U mapauiebHOE COCTMHEHUE TPOBOJHUKOB.

PaGota u MouHOCTh 3yiekTpuueckoro Toka. 3akoH Jxoyns—JleHma. DnekTpuyeckue Iend W IMOTpeOUTenu
ANIEKTpUUECKOM sHeprun B ObITy. KopoTkoe 3ambikaHue.

[ToctostHHBIE MarHUTHI. B3anmoaeicTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe mosie. MarHutHoe mosie 3eMiIu U €ro
3HAYEHHE I )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHuTHOE MoJie 3JEKTPUYECKOro Toka. [[puMeHeHne 3IeKTpOMariuToB B
TEXHUKE. [[eMCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJEKTPOJBHUIaTENb MOCTOSAHHOTO TOKa. Mcmonp3oBaHue
AJIEKTPOJABUTATEIIEH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omnwitel Dapages. SABnenue snexkTpoMaruuTHOM uHAyKIuu. [IpaBumno Jlenma. Dnekrporeneparop. CrocoObl MOTyUueHUs
AIEKTPUUECKOUN SHEPTUU. DNEKTPOCTAHIIMN Ha BO30OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJIeKTpU3aIus Tell.

JIBa poJia 3JIEKTPUUYECKUX 3apsSA0B U B3AUMOJACUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DIIEKTPOCTAaTUYECKAsE UHAYKIIUS.

3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPSAI0B.

[IpoBOTHUKY W TUAJIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKH TTOCTOSTHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.
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10. DJIEKTPUUYECKHUI TOK B KUJIKOCTH.

11. ["a30BbI pa3ps.

12. I3MepeHue cuiibl TOKa aMIepMETPOM.

13. I3MepeHue 371eKTPUIECKOTro HapsHKEHUST BOJIBTMETPOM.

14. PeocTaT 1 MarasuH CONPOTUBIICHUM.

15. B3anmoieicTBrUE MOCTOSSHHBIX MAarHUTOB.

16. MonenupoBaHrie HEBO3MOXKHOCTH Pa3/IeJICHUs TIOJIFOCOB MarHUTA.

17. MonenupoBaHue MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MoJIe TOKA. DJIEKTPOMAarHur.

20. JlelicTBME MAarHMTHOTO MOJISI HA POBOJIHUK C TOKOM.

21. DIEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

22. ccnenoBanue SBICHUS AJIEKTPOMArHUTHON MHTYKIIUH.

23. OnbiTel Papages.

24. 3aBUCUMOCTb HaIlPaBJICHUS MHAYKIIMOHHOI'O TOKA OT YCIOBUM €r0 BOBHUKHOBEHHS.

25. DJIEKTPOTreHePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnbITEI IO HAOJIOACHUIO JICKTPHU3ALMH TEJI MHIYKIIUEH U TTPU CONPUKOCHOBEHUH.

HccnenoBanue AelCTBUS DJIEKTPUUECKOTO OISl Ha MPOBOJAHUKHU U JUAJIEKTPUKH.

Co6opka 1 mpoBepka pabOTHI AIEKTPUICCKON LIETTH TTOCTOSHHOTO TOKA.

N3mepeHue u peryimpoBaHue CUJIbI TOKA.

N3mepeHue u peryiupoBaHue HaMPSKEHUS.

Uccnenoanue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHUSI PE3UCTOPA U HAIIPSIKEHUS Ha

pe3ucTope.

7. OnBITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JICKTPUYECKOTO COMPOTUBIICHUSI MPOBOJHUKA OT €ro JJIMHBI, IO
MONEPEYHOT0 CEYEHUS U MaTepHaa.
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8. IIpoBepka npaBuiia CJIOKEHUS HANPSHKEHUH TIPU NTOCJIEN0BATEBHOM COEIMHEHUHU JBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia ajsl CUJIbI TOKA IPH MApauIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpesenienne padboThl IEKTPUYECKOTO TOKA, HAYLIETO YEPE3 PE3UCTOP.

11. OnpenesieHne MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha pE3UCTOPE.

12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO YEPE3 JAMIIOUYKY, OT HAIPSKEHUS HA HEM.

13. Onpenenenne KIIJI narpesarens.

14. UccrnenoBanue MarHuTHOTO B3aUMOJICUCTBUS OCTOSTHHBIX MarHUTOB.

15. I3ydeHue MarHuTHOTO MOJIsl IOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIMHEHUU U Pa3/IeJICHUH.

16. MccienoBanue AENUCTBHS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3aUMOJICUCTBUS KATYIIKH C TOKOM U MarHUTa OT CWJIbl TOKa U
HaIpaBJICHUS] TOKA B KAaTYIIKE.

18. I3ydeHue AeicTBHUS MAarHUTHOTO TOJISl HAa TPOBOJAHUK C TOKOM.

19. KoHCcTpyHnpoBanue u u3ydeHue padoThl 3JEKTPOABUTATEIIS.

20. U3mepenue KII/I anekTpoaBuraTreibHOM yCTaHOBKH.

21. OOBITBl 1O HKCCIIEIOBAHUIO SIBICHUS SJEKTPOMATHUTHOW HMHAYKIUHU: KCCIECIOBAHUE HW3MEHEHHUM 3HAYCHHS U
HaIpaBJICHUS] UHIYKIIMOHHOTO TOKA.

9 KIIACC

Paszpnen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touyka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHHS.
PaBHOMepHOE mpsIMONMHENHOE BHKeHUE. HepaBHOMEpHOE NpsMOIMHENHOE ABMKEeHHE. CpeHsis U MTHOBEHHAs] CKOPOCTh
TeJa IIPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHoyckopeHHOE TipsimosinHeliHOe nBmkeHne. CBo6ogHoe manenne. OnbiTel [ anumest.

PaBHOMepHOE JBUXKEHHME MO OKpykHOocTH. llepron m yacrora oOpaumieHusi. JluHeliHas W yrjaoBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepseb1it 3akoH HeroToHa. Bropoii 3akoH Herotona. Tperuii 3akoH HerotoHa. [IpuHImn cyneprno3uuuu cusi.



Cuina ynpyroctu. 3akoH ['yka. Cunna TpeHus: cujia TPEHUS CKOJIbKEHUS, CUjla TPEHUS MTOKOs, IPYTrue BUAbI TPEHUS.
Cuna TSHKECTH M 3aKOH BCEMHUPHOIO TSATOTEHUsS. Y CKOPEHHE CBOOOJHOro najeHus. /pmxenne mianetr BOkpyr CosrHua.
IlepBas kocMHu4uecKkass CKOpocTb. HEBECOMOCTD U MEepErpy3KH.
PaBHoBecne matepuanbHOM TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Teima ¢ 3aKPEIJIEHHOW OCHIO
BpauieHus. MomeHT cuibl. LleHTp TsbkecTH.
Nmnynbece Tena. U3Menenne umiynbca. IMIynbe CUiibl. 3aKOH COXPAaHEHUSI UMITYJIbca. PeakTUBHOE IBUKEHHUE.
Mexanudeckass pabora W MOIIHOCTh. PaboTa cui TSOKECTH, YNPYroctd, TpeHus. CBs3b 3HEPrud U padOTHI.
[loTeHnManbHass JHEPTUsl TeJla, MOAHATOTO HAJ TMOBEPXHOCTBIO 3eMJIM. l[loTeHnManbHAas JHEPrUs CKATOW NPYKHUHBL
Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKON IHEPTUU. 3aKOH COXPAHEHMSI MEXaHHMUYECKOW SHEPTUH.
Jlemoncmpayuu.
Habnronenue MexaHM4ecKoro JIBHKEHHSI T€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHEHUE IMyTEW U TPACKTOPUM JBHKEHHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEJIBHO Pa3HBIX TEJI OTCUETA.
N3mepeHne cKkOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBUKECHUSI.
HccenenoBanne npu3HaKoOB PaBHOYCKOPEHHOI'O IBUKEHUS.
HabutoieHue 1BMKEHUs Tella o0 OKPYKHOCTH.
HabnroneHne MexXxaHWYecKUX SBJICHHM, MPOUCXOIAIMX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBU’KEHUH OTHOCHTENIbHO KaOMHeTa (DPU3UKU.
3aBUCUMOCTb YCKOPEHHS T€Jla OT MacChl TeJla U ACHCTBYIOLIEH HA HETO CUJIBI.
8. HaOmronmenue paBeHCTBa CUJT TIPU B3aUMOJCHCTBUU TE.
9. HM3meneHune Beca Tena npu YCKOPEHHOM JIBUKEHUH.
10. [Iepenaua nMnysnbca npyu B3aUMOJICUCTBUU TEN.
11. [IpeoOpa3zoBaHus SHEPTUM MPU B3aUMOICUCTBUU TEll.
12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUH.
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13. CoxpaHeHHe UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.
14. HabntogieHne peakTUBHOTO ABUKEHHUS.
15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOIHOM MaJICHUU.



16. CoxpaHeHHe MEXaHUYECKON SHEPTUU MIPH IBMXKCHHUH TeJla TI0J1 JIEHCTBUEM MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1. KoHcTtpynpoBaHue TpakTa Ajsl pa3roHa U JaJIbHEHIIIEr0 paBHOMEPHOTO IBI)KECHUS [IAPUKA UITH TEICHKKH.
Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS IIapHUKa 10 HAKIIOHHOM TJIOCKOCTH.
Omnpenenenre yCKOpEeHHs Tella IPU PABHOYCKOPEHHOM JIBUYKEHUH MO0 HAKIIOHHOM TUIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUJKEHUU 0€3 HayalbHOU CKOPOCTH.
[IpoBepka rumoTessl: €ciu MpH PaBHOYCKOPEHHOM ABM)XKCHHUU 0€3 HadaJbHOW CKOPOCTU ITyTH OTHOCSTCSI KaK psif
HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE TIPOMEXYTKH BPEMEHHU OJTMHAKOBHI.

WccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOIBKEHHS OT CHUJIbI HOPMAJIBHOTO JIABJICHUS.

Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JIBIKEHUH Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.

10. Onpenenenre pabOThl CUIIBI YIPYTOCTH TMPH MOABEME TPy3a C MCHOJB30BAHUEM HETOABIKHOTO W IMOJBIKHOTO
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11. I3yueHue 3ak0Ha COXpaHEHUs YJHEPTUU.

Pa3nen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJeOaHUMN: MEPHUO/I, YACTOTa, aMILIUTyAa. MaTeMaTu4ecKuii u
MpY>KUHHBIN MasTHUKH. [[peBparienue sHepruu npu KojieOaTeIbHOM JIBUKEHUU.

3aryxarormme KojeOanus. BeiHyxaeHHble KoneOanus. Pezonanc. Mexanmdeckue BOJIHBL. CBOHCTBA MEXaHHYECKHUX
BOJIH. [IpomosibHBIE M mONEpedHble BOJHBL. [[TMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHeHUs. MexaHWdecKue BOJIHBI B
TBEPJIOM TEJIE, CENCMUYECKUE BOJIHBI.

3ByK. [ poMKOCTb 3ByKa 1 BhIcOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk U yiabTpa3ByK.

Jemoncmpayuu.

1. HaOmionenue konebaHuit Tes moj AEMCTBUEM CUIIbI TSHDKECTU U CHIIBI YIPYTOCTH.

2. HaGmtonenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.

3. HaGnroneHue BBIHYKIEHHBIX KOJeOaHUN U pe3oHaHca.



4. PacnpocTpaHeHue npoJ0JIbHBIX U MONEPEUHBIX BOJH (Ha MOJIENHN).
5. HaGmroneHnue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUU PE30HAHC.
Jlabopamopnwie pabomol u onvimol.
Omnpenenenre 4acTOThI U MepUoia KoJieOaHUN MaTEMaTHYECKOTO MasTHUKA.
Omnpenenenre 4acTOThI U Meproia KoJieOaHUN NPy KUHHOTO MasiTHUKA.
HccnegoBanue 3aBUCUMOCTH NIEPHOJIA KOJIEOAHH MOJBEIIEHHOTO K HUTHU T'py3a OT JIJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTY NIEPHOJIa KOJIEOAHHUI MPY>KMHHOTO MAsITHUKA OT MAacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MEpHOJa KoJieOaHH rpy3a, IOJABEUICHHOIO K HUTH, OT MaccChl Ipy3a.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpHoAa KojJeOaHUM MNpYKUHHOTO MasTHHKA OT MAacchl Ipy3a HU
KECTKOCTU IPY>KUHBI.
7. V3MepeHue yckopeHusi CBOOOAHOIO MaICHUS.
Paszpges 10. D1eKTpoMarHuTHOE 10J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTpOMarHuTHOE  MoJIe.  OJIEKTPOMAarHuTHble  BOJNHBL. ~ CBoMcTBa  3JE€KTpOMarHUTHBIX  BoJIH.  Illkama
AJIEKTPOMATrHUTHBIX BOJIH. VICOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JJII COTOBOU CBSI3U.
DJIeKTpOMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnwie pabomul u onvimol.

1. M3ydeHue CBOWCTB JICKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOUIIBHOTO Tesie(oHa.

Pa3gen 11. CBeToBBbIe fIBJICHHUS.

JIlyueBast monenb cBera. Mcrounuku cera. IIpsiMonuneliHoe pacnpoctpaHeHue cBeta. 3atMeHust ConHua u JIyHBI.
Otpaxenue cBeta. [Tnockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomiienue cBera. 3akoH mpesnomieHUsa cBeTa. [loHOe BHyTpeHHEE OTpa)keHue cBeTa. Mcronap30BaHWE MOJTHOIO
BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOAAX.



JIunza. Xox nydei B nuH3e. OnTudeckas cuctema (oroanmnapara, MUKPOCKOIIA M TelecKomna. a3 kak ontudeckas
cucteMa. banu3opyKocTh U JalbHO30PKOCTb.
Pasnosxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CrojkeHue CeKTpaabHBIX IBETOB. Jlucmepcus cBeTa.
Hemoncmpayuu.
[IpsimonuHEITHOE pacpoCTpaHEHNUE CBETA.
OTpaxkeHue cBera.
[Tonyyenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTuyeckuii CBETOBOJ.
Xox mydeii B coOOMparonieit JInH3e.
Xox Iy4yer B pacCEenBAIOIIEH JINH3E.
[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.
[Tpunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Moaens rinasa.
11. PaznosxeHnue 0enoro cBera B CHEKTP.
12. [lony4yenue 6em0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimol.
HccenenoBanue 3aBUCUMOCTH yTila OTPAXKEHUS CBETOBOTO JIyda OT yrja HaJcHUs.
N3ydeHne xapakTepuUCTUK N300pakeHUs IpeIMEeTa B IJIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH yTila MPEJOMIIEHHS] CBETOBOTO JIyda OT YIUIA [1aJIEHNs Ha TPAHMIIE «BO31YX—CTEKIIO».
[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JINH3BI.
Onpenenenre (OKYCHOTO pACCTOSHUSI U ONTUYECKOM CUIIBI COOMPAIOLIEH JIMH3BI.
OnbITHI 110 Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnbITHI 10 BOCTIPUSTHIO I[BETA MPEIMETOB MTPHU UX HAOIIOACHUH YEPe3 LIBETOBbIE (PUIIBTPHI.
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Pa311e.11 12. KBaHTOBBIC ABJICHUS.



OmnswiTel Pezepdopaa u nanerapnast Mmojienb aroma. Mojens aroMa bopa. Mcnyckanue U moriiomeHne CBeTa aTOMOM.
KBanTel. JInHelyaTsie CIEKTPBHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- u raMma-uznydeHus. CTpoeHue aToMHOTO siapa. HykinoHHas Moiens aTOMHOTO s/Ipa.
N3otonsl. PannoaktuBHbIe npeBpaiienus. llepuoa nomypacnaga aTOMHBIX siep.

SAnepHble peakuny. 3aKOHbI COXPAHEHUS 3apsiA0BOTO U MACCOBOIO YKCEN. JDHEPIusl CBSA3U aTOMHBIX sifiep. CBsA3b MaccChl
U sHepruu. Peakiuu cunTtesa u aenenus anep. Mcrounuku sueprun CoJiHIa U 3BE3.

SAnepnas sHepreTuka. [[elicTBUSA paAMOAKTUBHBIX U3IyYEHUN HA JKUBBIE OPTraHU3MBI.

Hemoncmpauuu.

1. CnexTpsl U3JIy4EeHHS U MOTJIOLICHUS.

2. CHexTpsl pa3IM4YHbIX Ta30B.

3. CnekTp Bomopoa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Pabora cuéTurnka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus nsirydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHS.

2. HccnegoBanue TpeKOB: U3MEPEHUE IHEPTUU YACTULIBI IO TOPMO3HOMY IYTH (110 (poTorpadusam).

3. W3mepenue pagnoakTuBHOro (oHa.

IHoBTOpUTEIBLHO-00001AIOIINI MOYJIb.

[ToBTOpHTENHEHO--0000IIAIOIMIUI MOTYJIb MPEIHA3HAYEH JIJII CUCTEMAaTH3aIllud U 0000IIEHUS TTPEAMETHOTO COJICPKAHUS
U ONBITa JAESITENBHOCTH, MPUOOPETEHHOIO MPHU M3YYEHUH BCEro Kypca (U3MKH, a TaKXe IS MOATOTOBKU K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMeHY M0 (pU3HUKe JJIs1 00y4aroIMuXcsl, BRIOPABIIMX 3TOT yU€OHBIN MpeaMeT.

[Ipn W3y4yeHUM OAHHOTO MOAYJS PEATU3YIOTCSI M CUCTEMATU3HPYIOTCS BHUABI JIEATEIBHOCTH, HA OCHOBE KOTOPBIX
o0OecnieunBaeTcs JOCTHKEHUE NPEIMETHBIX M METAalpeJMETHBIX IUIAHUPYEMBIX pPe3yJbTaToB OO0yueHus, (GopMupyercs
€CTECTBEHHOHAY4YHas ITPaMOTHOCTh: OCBOEHUE HAYUHBIX METOJIOB MCCJIEAOBAHMS SIBJICHUN MPUPOAbl U TEXHUKU, OBJIAJCHUE



YMEHUSIMU OOBICHATh (PU3NUYECKUE ABJICHUS, IPUMEHSISI IOJyUEHHbIE 3HaHUs, pelIaTh 3a7a4d, B TOM YUCIIe KAYECTBEHHbIE U

AKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBEHO JAESTEILHOCTHBIM XapakTep JaHHOTO paslefia peaau3yercss 3a CY€T TOro, 4To oOydarouiuecs
BBIMOJHSIOT 33/1aHUSA, B KOTOPBIX UM IMPEUIaraeTcs: Ha OCHOBE IOJYyYEHHBIX 3HAHUI pacno3HaBaThb U HAYYHO OOBICHSITH
¢u3nueckue SBICHUS B OKPY’KaIOIIEH NPUPOJE U MOBCEIHEBHOW KM3HU; MCIOJIb30BATh HAyYHBIE METOJIbl UCCIIEI0BAaHUS
(¢u3nyecKux sBJIECHUH, B TOM YHUCIE i1 IPOBEPKU TUIIOTE3 U IMOJYUYEHUS TEOPETHUUECKUX BBIBOJOB; OOBSCHATh HAYUYHbBIE
OCHOBBI Han00JIe€ BaXKHBIX JTOCTHXKEHHI COBPEMEHHBIX TEXHOJOTUM, HAIPUMED, MPAKTHUYECKOTO UCIOJIb30BAaHUS PA3IMUHBIX
HMCTOYHHKOB YHEPTUU HAa OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O

OBHIEI'O OBPA30BAHUA

N3yuenune (u3MKHM Ha YpOBHE OCHOBHOTO OOIIEro o00pa3oBaHUS HANpaBiI€HO Ha JOCTH)KEHHE JIMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

B pe3ynbrare uzydeHus pU3MKU Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus y oOydaromerocss OyayT cqpOpMHpPOBaHBI
CJIEIYIOIME JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) mMaTpMOTHYECKOr0 BOCIHMTAHHUSA: MPOSABICHUE HUHTEpPECa K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOMN
(bu3MYECcKO HaAyKH; LIEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUICKUX YUEHBIX--(DU3UKOB;

e 2) IrpPakIaHCKOr0 M JYXOBHO-HPABCTBEHHOI0 BOCHUTAHHUS: TOTOBHOCTh K AKTHBHOMY Yy4YacTHUIO B OOCYXXIIEHUU
OOLIECTBEHHO 3HAYMMBIX M 3THYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHHEM IOCTHMXKEHHH (DU3MKY;
OCO3HaHHUE BaXXHOCTH MOPAJIBHO--3TUYECKUX IIPUHLHUIIOB B JEATEIBHOCTH YYEHOTIO;

e 3)3CTeTHYECKOr0 BOCIIMTAHMS : BOCIIPUSATUE ICTETUUECKUX KauecTB (PU3MUECKON HayKU: €€ TapMOHUYHOIO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOr0 MO3HAHUS: OCO3HAHUE LEHHOCTH (PU3NYECKOW HAYKHM KaK MOIIHOIO MHCTPYMEHTa MO3HaHUS
MHUpPA, OCHOBBI PAa3BUTHUSI TEXHOJOTUH, Ba)KHEHIIEH COCTaBISIOLIEH KYJIbTYphl; Pa3BUTHE HAyYHOU JIO003HATENBLHOCTH,
MHTEpeCca K UCCIIEI0BATEIbCKON AESATENBHOCTH;

e 5) ¢popmMupoBaHusl KYJbTYPbI 310POBbSI U 3MOLUMOHAJIBHOrO0 0JIArONMOJIyYHMsi: OCO3HAHUE IEHHOCTH O€30MacHOro
o0pa3a *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BaXKHOCTH MPaBWJI 0€30MaCHOTO MOBEACHMS HAa TPaHCIOpTE, Ha



J0porax, € JJIGKTPUYECKUM M TEIUIOBBIM OOOpYIOBAaHUEM B JOMAIIHUX YCJIOBUSX; CHOPMUPOBAHHOCTh HAaBBIKA
peduiekcun, MpU3HaHUE CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa y IPYroro 4yeiaoBeKa;

e 6) TPyI0BOr0o BOCIIMTAHMA: AKTHBHOE y4acTHE B PEUICHUH MPAKTHUYECKHX 3a/1ay (B paMKax CeMbU, 00pa3oBaTeIbHON
OpraHM3aliM, ropoJia, Kpasi) TEXHOJIOTMUYECKON U COLMaIbHON HAIIPABJIEHHOCTH, TPEOYIOIKX B TOM YHUCIIE U (PU3HUECKUX
3HAHUW; UHTEPEC K MPAKTUIECKOMY U3yUEHUIO ITpodeccuil, CBI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTrNYECKOr0 BOCIIMTAHMSA: OPUEHTALUsl HA NMPUMEHEHHE (DU3MUECKUX 3HAHUI U1 pelieHus 3a1ad B 00J1acTu
OKpY’KaloIllled CpeJibl, MJIaHUPOBAHMS IMOCTYNKOB M OLIEHKM MX BO3MOXHBIX MOCIEACTBUH ISl OKpPYXKAOUIEH Cpenbl;
OCO3HaHUE IrI100aJTbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U TyTeH UX PELIeHMUS;

e 8) aganTanuM K M3MEHSIOMIMMCH YCJIOBHSM COLMAJIBHON M NMPHPOIHOH cpeabl: MOTPEOHOCTh BO B3aUMOAECHCTBUU
IPU BBIIOJHEHUN HCCIEAOBAHUN U MPOEKTOB (PM3MUYECKON HANpaBICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM APYTHUX;
MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO JEATEIbHOCTD; MOTPEOHOCTh B (POPMUPOBAHUH HOBBIX
3HaHWI, B TOM 4ucie (HOpPMYIUPOBATH WJIEH, MOHATHUA, TUIOTE3bl O (PU3MUECKUX OOBEKTaX M SBJICHUSIX; OCO3HAHHE
ne(UIUTOB COOCTBEHHBIX 3HAHU W KOMIIETEHTHOCTEH B 00JlacTh (PU3MKH; IJITAHUPOBAHUE CBOETO pPa3BUTHS B
IpUOOpPETEHNH HOBBIX (PU3NYECKUX 3HAHUH; CTPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPObI, 00IIECTBA
U SKOHOMHKH, B TOM YHCII€ C HCIOJIb30BaHUEM (PU3MUECKUX 3HAHWUN; OLIEHKAa CBOUX JCHCTBHI C yuéTOM BIUSHUS Ha
OKPY’KaIOIIYIO CPEAY, BOZMOMXHBIX TJI00AIbHBIX MOCIEACTBUM.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHMs MPOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus y oOyuarouerocs OyayT
cOpMHUPOBAHbI MeTAaNpeIMeTHbIe pe3yJbTaThl, BKIIOUYAIOLIUE I103HABATEJIbHbIE YHHUBEpCAIbHbIE YUYEOHbBIC NEHUCTBUS,

KOMMYHHMKATHUBHbIE YHUBEpCAIbHbIC yUECOHbIE NEUCTBUS, PETYISTUBHBIC YHUBEPCAJIbHbIC yUCOHbIE IEHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Joruveckue AeidCTBHA: BBIABIATH M XapaKTEpPU30BATh CYIIECTBEHHbIE MPHU3HAKK OOBEKTOB (SIBJICHUM);

YCTaHABIIMBAaTh CYIIECTBEHHBIM MpHU3HAK KiIaccU(PUKAIMM, OCHOBaHHUS sl OOOOIIEHUS U CpPaBHEHHUS; BBIABIATDH

3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B pacCMaTpUBaEMBbIX (haKTax, JNaHHBIX M HAOIIOJEHUSIX, OTHOCSIIMXCSA K (PU3NUECKUM

SBJICHUSIM; BBISIBJISITH TPUUMHHO--CJIE/ICTBEHHbBIE CBSI3U MPU U3yYeHUH (QU3HUECKUX SBJICHUMN U MPOLECCOB, AEJAaTh BHIBOABI C

WCIIOJIb30BAHUEM JIEIYKTUBHBIX W HMHAYKTUBHBIX YMO3aKIIIOUEHHU, BBIJIBUTATh TUIIOTE3bl O B3aMMOCBA3SAX (DU3UYECKUX



BEJIMYMH; CAMOCTOSITEILHO BBIOMPATh CIOCOO pelieHus yuyeOHou (u3mdeckoil 3ajaun (CpaBHEHHE HECKOJbKHX BapUaHTOB
perieHus, BEIOOp HanOoJIee MOAXOAAIIETO C YIETOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble ucciienoBarebCKue ACMCTBUS: MCIOJIb30BATh BOMPOCHl KAK HMCCIEAOBATEIBLCKUNA HHCTPYMEHT ITO3HAHUS;
NPOBOJUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECJOKHBIA (PU3NYECKUN HKCIEPUMEHT, HEOOJIbIIOEe
UCCleIoBaHuEe (PU3NYECKOTO SIBJIICHUS; OLICHUBATh HA MPUMEHUMOCTbh U JOCTOBEPHOCTh MH(GOPMAIIUIO, TTOJYUYEHHYIO B XOJI€
UCCJIEIOBAHUS WIIM KCIIEPUMEHTA; CAMOCTOATENHHO (hOPMYIUPOBaTh 0000IIEHHS U BHIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO
HaOJII0JICHUS, OTbITA, UCCIEAOBAHNUS; TPOTHO3UPOBATh BO3ZMOXKHOE JaidbHElIee pa3BUTUE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIJIBUTaTh MPEANOI0KEHUS 00 UX PA3BUTUU B HOBBIX YCJIOBUAX U KOHTEKCTAX.

PaGora ¢ undopmamueii: TPUMEHATh pa3IUYHBIE METOJbl, WHCTPYMEHTHI M 3ampoChl TMpPU TIOUCKE M OTOOpe
MH(}OpMAIMU WM JTaHHBIX C YYETOM NPEJIOKEHHON yueOHOM (hu3mdecKoil 3ajaum; aHaTu3upoOBaTh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATh MH(DOPMALIMIO PA3IMYHBIX BUAOB U (POPM MPEACTABICHUS; CAMOCTOSITEILHO BBIOUPATh ONTUMAILHYIO
dhopmy mpencraBiieHus UHGOPMAIMK U WUTIOCTPUPOBATH PEIIaeMbIe 3a/1aud HECJOKHBIMU CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoi U UX KOMOMHAIIUSIMH.

KoMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe JelCTBUA: B X0/Ie¢ 00CYXKJeHUSI y4eOHOrO Marepuana, pe3yJbTaToB
nmabopaTopHBIX PabOT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMbI U BBICKA3bIBATh WJICH, HAIICJICHHBIC
Ha peIIeHUE 3aJ]a4u U MO AepKaHue OJIaroKeIaTeIbHOCTH OOIIEHUS; COMTOCTABIIATh CBOM CYKACHUS C CYXISHUSIMU IPYTHUX
YYaCTHUKOB JHaJiora, OOHAPYXUBATh pa3IMuMe€ M CXOJCTBO IO3MIMH; BbIpaXaTh CBOIO TOYKY 3pEHUS] B YCTHBIX H
MACbMEHHBIX TEKCTaX; MyOJUYHO TMPEJCTABISATh PE3yJAbTaThl BBIMOJHEHHOTO (PU3MYECKOT0 OMbITa (IKCIEPUMEHTA,
MCCJIEIOBAHMSI, TPOEKTA); MOHUMATh M MCIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUIAYATLHON PabOTHI IIPU PEIICHUH
KOHKPETHON (u3nuecKoil mpoOIeMbl, MPUHUMATHh IETU COBMECTHOM JESTEIHHOCTH, OpPraHU30BLIBATH JCUCTBUS 1O €€
JOCTHXKEHUIO: paclpeliesisiTh POy, OOCYXJaTh MNPOLECChl W PEe3ylbTaTbl COBMECTHOW paboThl, 00001aTh MHEHHS
HECKOJIbKUX JIIO/ICH; BBIMIOJHIThL CBOK 4YacTh PaOOTHI, JOCTUTas KAYECTBEHHOrO pe3yjbTaTa MO CBOEMY HAMNpaBJICHUIO U
KOOPJIUHUPYSI CBOM JEHUCTBUS C JAPYTHMMH YJ€HAMU KOMaHbI, OIICHMBATh KauyeCTBO CBOETO BKJIAJa B OONIUI MPOAYKT IO
KPUTEPHUSIM, CAMOCTOATEIEHO CHOPMYITHUPOBAHHBIM yUaCTHUKAMHU B3aHMOICHCTBHSI.

PeryasiTuBHBIE YHHBEpPCAJIbHBbIE YUeOHbIE HeiiCTBUS



Camoopranm3anmsi: BBISIBJISITH MPOOJEMbl B JKM3HEHHBIX U YYEOHBIX CUTyalUsiX, TPEOYIOIIMX [JIsl pelIeHUs
(bu3MYECKUX 3HAHUN; OPUECHTUPOBATHCS B PA3IMYHBIX MOAXO0AAX MPUHITHUS PEUICHUH (MHIUBUIYaIbHOE, IPUHITHE PELICHHS
B TpyMIe, MPUHITHE PEIICHUH TPYIINOil); CAMOCTOSITENILHO COCTABIIATh AITOPUTM PELIeHUS (PU3NIECKON 3a/1auil WU TJIaHa
MCCIICJIOBAHUS C YIETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeiaracMble BapHAHTHI
peIIeHuH; eaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpPOJIb, IMOIMOHAJIBLHbIA HMHTE/UIEKT: JaBaTh aJCKBaTHYIO OILICHKY CHUTyallud M TMpejyiaraTh IJaH e€
U3MEHEHHUsS; OOBSCHATh MPUYUHBI JOCTHKEHHS (HEIOCTIDKEHHWS) pPE3yNbTaTOB JCATENbHOCTH, J1aBaTh  OLICHKY
NpUOOPETEHHOMY OIBITY; BHOCHUTH KOPPEKTHUBBI B JCSTENBHOCTh (B TOM YHCIE€ B XOJ BBIMOJHEHUS (U3HUECKOTO
UCCJIEIOBaHMsI WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIUMXCA CUTYyallMd, YCTaHOBJIEHHBIX OMIMOOK,
BO3HUKILUX TPYIHOCTEH; OLICHUBATh COOTBETCTBHUE PE3yibTaTa LIEJIU U YCIOBUSIM; CTABUTh Ce0s HA MECTO APYTroro 4esioBeKa
B XO/JI€ CIIOpa WM TUCKYCCHH Ha HAYYHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro; Mpu3HaBaTh CBOE MPaBo
Ha OIIMOKY MpH pelIeHnr HU3NIECKUX 3a7a4 WIHA B YTBEPXKIACHUSIX HA HAYYHBIE TEMBI M TAKOE e MPaBo JIPYroro.

NPEIMETHBIE PE3YJIBTATbBI

K kxoHiy oOyuenust B 7 kJjiacce npeIMeTHbIE pe3yJibTaThl Ha 0230BOM YPOBHE JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTD Y
oOyyaroluxcsi yMEHUI: NCIOJIb30BaTh MOHATHUS: (PU3NUYECKHE U XUMUUECKHE SBJICHUS, HA0I0/IEHUE, SKCIIEPUMEHT, MOJIEIIb,
TUMOTE3a, €AWHULBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHHs BelecTBa (TBEpIOE, KHUAKOE,
razoo0pa3Hoe),  MEXaHMYEeCKOE  JBI)KEHHE  (paBHOMEpPHOE, HEPaBHOMEpPHOE,  NPSIMOJMHEWHOE),  TpPaeKTopus,
paBHOJCHCTBYIOIIAas cuia, aegopmaiusa (ympyras, IUIaCTHUYECKas), HEBECOMOCTb, COOOIIAIONIMECS COCYbl; pa3inyarh
apieHus (auddy3us, TerIoBoe IBUKEHNE YAaCTHIL] BEIIECTBA, PABHOMEPHOE JIBUYKEHUE, HEPAaBHOMEPHOE JABUKEHHE, HHEPLIU,
B3aMMOJICICTBHE TEJ, paBHOBECUE TBEP/BIX TEJl C 3aKPEIUIEHHON OChbIO BpallleHus, Mepeaada JaBieHUs TBEPABIMU TEJIaMHU,
KHUIKOCTSMHU M Tra3aMu, aTMOC(HEpHOE JaBJICHUE, MJIaBaHUE TeJl, MPEBPAIICHUS MEXaHHMUECKON YHEPTUH) 10 OMUCAHHUIO WX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OTBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE; PACTIO3HABATH MPOSBIICHUE
M3YYEHHBIX (PU3MUECKUX SBJICHHUM B OKpPY>KAIOILEM MHUPE, B TOM YHUCIIe (PU3HUECKUe SBJICHUS B IPUPOJIE: TPUMEPHI TBUKCHHUS
C pPa3IMYHBIMU CKOPOCTSIMH B >KMBOW W HEXHBOW MPHUPOAE, ACHCTBHE CUJIbI TPEHHUS B MPUPOJEC U TEXHUKE, BIMSHHE
aTMoc(epHOTO JaBJCHUS HA JKMBOM OpraHu3M, IUIaBaHWE pBHIO, phIYard B TeNEe 4YelIOBEKa, MPH ITOM MEPEBOIUTH
MPAKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIIEJSATH CYIIECTBEHHBIC CBOMCTBAa (MpU3HAKM) (DU3MUECKHX SIBICHHUH; OMUCHIBATH



U3yYEHHbIE CBOICTBA TN U (PU3NUECKUE SIBICHMS, UCHOJIb3Ys (PU3NUECKHE BEIMUUHBI (Macca, 00bEM, IIIOTHOCTD BEIIECTBA,
BpeMs, MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSDKECTH, BEC TeJa, CUjla TPEHUs, JaBjeHue (TBEPAOTrO
Tena, JKUJIKOCTH, Ta3a), BBITAIKHBAIOLIAS CHUJIA, MEXaHW4YecKas pabdoTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOA(QPUIUEHT MOJE3HOr0 IEUCTBUS MEXAHU3MOB, KHHETHYECKAsl M MOTEHIMAJIbHAs SHEPrusi), NpU ONMCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCHOJIb3YEMbIX BEJIIMYMH, UX OOO3HAUEHUS M €IUHULBI (PU3MUECKUX BEIUYUH, HaXOIUTh
(GopMyJibl, CBA3BIBAIOIIKE JAAHHYI (U3NYECKYIO0 BEJIMYMHY C JPYITMMH BEJIMYMHAMH, CTPOUTH TI'papUKU H3yUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIMYMH, XapaKTEpU30BAaThb CBOWCTBA TeJ, (PU3MYECKUE SIBIICHUS W MPOLECCHI, HCIONb3Ys
npaBuja CIOKEHHsI cuil (BIOJIb OJAHOW MpsMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NpaBUIO PaBHOBECHS
pbiyara (6J10Ka), «30JI0TO€ MPABUIIO» MEXAHHKH, 3aKOH COXPAHEHUS] MEXaHWYECKOW SHEPTUH, NPU 3TOM J1aBaTh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3alUCHIBATh €r0 MAaTEMaTHUYECKOE BBIPAKEHUE; OOBICHATH (PU3MUECKUE SIBICHHUS, MPOLIECCH U
CBOWCTBA TE€J, B TOM YHUCJIE M B KOHTEKCTE CHUTyallUd NPAKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa: BBISABIATH NPUYHHHO-
-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 |—2 JTOrMYECKHX 1IaroB ¢ ONMOpol Ha 1—2 M3y4yEeHHBIX CBOMCTBA (PU3MYECKHUX
ABJICHUM, (PU3NYECKHX 3aKOHA WM 3aKOHOMEPHOCTH; peuiaTh pacu€THbIE 3a/ayd B 1—2 JEMCTBUS, UCHOJIBb3Ysl 3aKOHBI U
(dbopMyIibl, CBsI3bIBatOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajiM3a YCJIOBMS 3a/layd 3alHChbiBaTh KpPaTKOE YCIIOBUE,
MOJICTABJIATh (PU3NYECKUE BETUYUHBI B (DOPMYIIBI U TPOBOAUTH PAcUEThI, HAXOAUTh CIIPABOYHBIEC JTaHHBIE, HEOOXOUMBIE JJIsI
pelieHus 3a/iay, OLIEHUBATh PEATMCTHUYHOCTh MOJYYEHHOW (PU3MYECKON BEIMYMHBI; PAaclO3HAaBaTh MPOOJIEMBbI, KOTOPbIE
MOKHO PEIIUTh MPHU MOMOIIM (U3HUYECKUX METOJIOB, B OMHCAHUM UCCIENOBAHUS BBLACIATH MPOBEPSEMOE MPEAOI0KEHHE
(runotesy), pa3ianyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKH B XOJI€ OIbITA, eJaTh BHIBOJIBI 110
€ro pe3yJbTaTaM; IPOBOJUTH OMbBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WM (PU3NUECKUX CBOMCTB Tel: (POPMYyIUPOBATh
IpOBEpsieMbIe TPEANOIOKEHHUs,, COOMpPaTh YCTAHOBKY M3 MpPENJIOKEHHOTO0 O0OpYyIOBaHUS, 3allMChIBaTh XOJ OIbITa U
(GbopMyIMpOBaTh BBIBOJBI, BBIMOJIHATH NPSIMbIE H3MEPEHHS] PACCTOSHUS, BPEMEHH, MacChl Tella, OO0OBbEMA, CHIIBI H
TEMIIEpaTypbl C HCIOJIb30BAHMEM AHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS NPUOOPOB € YUETOM
3aJIaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI; TPOBOIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOW (PM3NUECKON BEIMYUHBI OT
APYroi ¢ UCIOJIb30BAHUEM MPAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBHIKYILETOCS TENa OT BPEMEHHU JBHKEHUS
TeJa, CUJIbI TPEHUSI CKOJIBKEHUS OT Beca Teja, KayecTBa 00paOOTKM MOBEPXHOCTEHN TeNl U HE3aBUCUMOCTH CHJIBI TPEHHS OT
IJIOIIAM CONMPUKOCHOBEHUSI TeJNl, CHJIbl YOPYIrOCTH OT YAJWHEHUS NPYXKUHBI, BBITAIKUBAIOMIEH CHIbI OT OO0BEMA



NOTPY>KEHHON YacTU Tella U OT TUIOTHOCTH KHUIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Tella, OT TJyOWHBI, HA KOTOPYIO
MOTPYXKEHO TEJIO0, YCIOBUH TIIaBaHUs Tell, yCIOBUIM paBHOBECHS phluara M OJIOKOB), y4aCTBOBATh B IJIAHUPOBAHUH YIEOHOTO
HCCJIEIOBaHMsI, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS, CIEAysl MPEAOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIIMYMH B BHUJIE MPEUIOKEHHBIX TaOIUI] W TpaduKOB, J€IaTh BBIBOJBI IIO
pe3yibTaTaM HCCleAOBaHUs; IPOBOAUTh KOCBEHHBIE M3MEpPEHUs (U3UYECKUX BEIUYUH (IJIOTHOCThH BEIIECTBA XKUIAKOCTH U
TBEPJIOTO TeJla, CUila TPEHUSI CKOJbKEHUS, JaBJICHHE BO3/yXa, BHITAJKHUBAIONIAs CHJIA, JEHCTBYIOLIAs HA MOTPY>KEHHOE B
KHUIKOCTh TeNo, KOA(P(UIIMEHT MOJE3HOTO ACHCTBHS MPOCTHIX MEXAaHW3MOB), CIEAYs MPEIJIOKEHHOW HHCTPYKIUH: TPHU
BBITIOJITHCHUH W3MEPCHHA COOMpaTh HKCIICPUMCEHTAIBHYI0 YCTAaHOBKY U BBIUMCIATH 3HAYEHHWE HMCKOMOHM BEIIMYWHBI,
coOJII0/1aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ JabopaTOpHBIM 000pYA0BAaHUEM; YKA3bIBATh MPUHITUIIBI I€UCTBUS
npuOOpOB U TEXHUUECKUX YCTPONCTB: BECHI, TEPMOMETp, JUHAMOMETpP, COOOIIAIOUIMECS COCYAbl, OapoMeTp, pblyar,
TTOIBYKHBIA M HETIOABMKHBINA OJIOK, HAKJIOHHAS TIJIOCKOCTh; XapaKTePU30BaTh MIPUHIIUIIBI JCHCTBUS H3yUYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX OmNHCaHusA (B TOM 4YHCIE: TMOAIIUIHUKN, YCTPOWCTBO BOAOIMPOBOA,
THIPaBIMYECKUN TTPecC, MAHOMETP, BBICOTOMED, MTOPITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS O CBOMCTBaX (hU3HUECKUX
SABJICHUM W HEOOXOMuMbIe (PU3MYECKHE 3aKOHBl M 3aKOHOMEPHOCTH; MPHUBOAUTH MPHUMEPHI (HAXOAUTHh WHEOOPMAIUIO O
npuMepax) MPaKTUYECKOT0 UCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCEAHEBHOM KU3HU NJIsi OOecrieyeHus: 0€30MacHOCTH
npu 0OpaIIeHny ¢ TpudopaMu M TEXHUUECKUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U COOTIOICHNUS HOPM YKOJIOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOIIEH Cpefe; OCYIIECTBIATh OTOOpP HCTOYHWMKOB HHGpopManuu B MHTepHETe B COOTBETCTBHH C
3aJIaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUM U MyTEM CPaBHEHUS PA3IMYHBIX WCTOYHHKOB BBIJCISITH
uH(pOpMaIMIo, KOTOpasi SIBISETCS NMPOTUBOPEUYMBOM WM MOXKET OBITh HEIOCTOBEPHOM; MCIOJB30BaTh MPU BHITIOJHEHUU
y4eOHBIX 3aJIaHU HAYYHO--TIOMYJISIPHYIO JIUTEPATypy (PU3NUECKOTO COAEPNKAHUs, CIPABOYHBIE MaTEpPHANbI, PECYPCHI CETH
WNuTtepHeT, BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl MH(POpMAIMU U3 OJHOW 3HAKOBOM CHCTEMBI B
APYTYIO; COo37aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE W YCTHBIE COOOIICHHWS] HA OCHOBE 2—3 HCTOYHHUKOB WH(pOpMAIUU
(M3UYECKOTO COJIEPKAaHMs, B TOM YHUCJE MyOJMYHO JAENaTh KPAaTKHE COOOIICHMSI O Pe3ysibTaTax MPOCKTOB WM y4E€OHBIX
WCCJICIOBAHUM, TPU 3TOM TPAMOTHO HKCIOJB30BaTh WM3yUYCHHBIN TOHATHUHBIA ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHHE MIPE3EHTAIINEH; IPU BBHITTOJIHEHUHN YUYEOHBIX MPOSKTOB M MCCIEAOBAHUHN paclpeesaTh 00I3aHHOCTH B TPYIIE B
COOTBETCTBHUM C TIOCTABICHHBIMHU 3a/ladyaMH, CIEIUTh 32 BBINIOJHEHUEM IUTaHA JEHCTBUM, aJeKBaTHO OIICHUBAThH



COOCTBEHHBI BKJIAJ B JI€ATEIbHOCTh TPYIIbI, BHICTpaUBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBHE, YYUTHIBAs MHEHHE
OKPY’/KAIOLIUX.

K xoniy oOyuenus B 8 ki1acce mpeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y
oOydJaronuxcst YMEHUN: UCMONb30BaTh MOHATHUS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBMKEHHUE aTOMOB M MOJIEKYIL,
arperaTHbI€ COCTOSTHUSI BEIIECTBA, KPUCTAIMYECKUE U aMop(HbIE Tea, HACBIIICHHBI U HEHACHIIICHHBINA Map, BIAXHOCTb
BO3/lyXa, TEMIIEPATYpa, BHYTPEHHSSI SHEPrUs, TEIUIOBOW JABUTATENb, SJIEMEHTAPHBIN JIEKTPUUYECKUN 3apsl, dJIEKTPHUUECKOE
1oJie, TPOBOAHUKUA M JUAJNEKTPUKH, MOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MAarHUTHOE IOJIE; pa3auyarTh SABJICHHS (TEIIOBOE
pacllMpeHrne W CXKaThe, TEeIUIoNepeaaya, TEIUIOBOE PAaBHOBECHE, CMAaudMBaHUE, KaNWULIPHBIC SIBICHUS, HCIIAPEHUE,
KOHJICHCAllUs, IUIaBJICHUE, KpUCTalIu3auus (OTBEpAEBAHUE), KUIEHHE, Terionepenada (TEMIONPOBOJHOCTb, KOHBEKIIMS,
U3JIy4CHHE), DJEKTPU3ALMS TEJ, B3aWUMOJICHCTBUE 3aps/ioB, IEHCTBHS JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICICTBME MAarHUTOB, ACHCTBME MArHUTHOTO IOJS Ha MNPOBOJAHUK C TOKOM, B3JEKTPOMArHUTHas HMHIYKLUHS) IO
OMMCAHUIO UX XapAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SIBIIEHUE; PAaCIIO3HABATh
MPOSIBJICHUE HM3YyYEHHBIX (PU3NYECKUX SIBJICHUH B OKPYXKAIOIIEM MHpE, B TOM YHUCIE (PU3NYECKHE SIBICHHUS B IPHUPOJE:
MTOBEPXHOCTHOE HATSHKEHUE W KalWUIAPHBIE SIBJICHUS B MPUPOJE, KPUCTAILIBI B MpUpoae, uitydeHue ColHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHUE Opu3bl, 00pa3oBaHuE POCHIL, TYMaHa, UHES, CHETa, 3JIEKTPUUECKUE ABJICHUS B aTMoc(epe, IIEKTPUUECTBO
KUBBIX OPraHMW3MOB, MarHUTHOE MoJyie 3eMJid, Aper( MOIIOCOB, POJIb MArHUTHOIO MOJISI JUIsl JKU3HU Ha 3emiie, MOJIIpHOE
CUSIHUE, TMPU ATOM NEPEBOJUTHh MPAKTHUUECKYIO 3a/adyy B Y4eOHYIO, BBIIEISATh CYIIECTBEHHBbIE CBOMCTBA (ITPU3HAKH)
(bu3NUYeCKUX SBJICHUMN; ONMUCHIBATh U3YUYCHHBIE CBOMCTBA Tel M (PU3NYECKHUE SIBICHUS, UCHOJB3YS (PU3MUECKHUE BEITUUHHBI
(TemmepaTypa, BHYTPEHHSSI JHEPTUs, KOJIMYECTBO TEIUIOTHI, YJE/IbHas TEIJIOEMKOCTh BELIECTBa, YyAENbHAas TEIUIOTa
IUTABJICHUS, YJeNIbHAs TEIUIOTa Napoo0pa30BaHus, yieabHas TEMJI0Ta CrOPaHUs TOTUIMBA, KOA(PPUIIMEHT MOJIE3HOTO AeHCTBUS
TEIUIOBOM MAIlWHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3yXa, DJIEKTPUUYECKUMN 3apsi, CHJIa TOKA, DJIEKTPUUECKOE HAMPSHKEHUE,
COMPOTHUBJICHUE MPOBOJAHUKA, YyJIETBHOE CONPOTHUBJICHHE BEIIECTBa, pad0Ta M MOIIHOCTh AJIEKTPUYECKOTO TOKAa), MpPH
OMHCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI MCIIOJIBb3YyEMbIX BEIMYMH, 0003HAYEHHS] W €IUHUIBI (PU3MUYECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTMMH BEITUYMHAMU, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKHX BEJIMYMH; XapaKTEPU30BaTh CBOWCTBAa Tel, (U3UUECKUE SBJICHUS U MPOIECCHI,
HCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO--KHHETUUYECKOM TEOPUU CTPOCHMUS BELIECTBA, MPUHLHUI CYNEPHO3ULINU



noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUd 3apsaa, 3akoH Oma Juist ydacTka uenu, 3akoH Jxoyns—JIeHna, 3akoH
COXpaHEHUS YHEPTUH, TIPH ITOM JIaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €70 MATEMATHIECKOE BBIPAKCHUE;
OOBSACHATH (PU3NYECKUE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHCJE M B KOHTEKCTE CHUTYaIlUid MPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBISATH MPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢ omnopoil Ha 1-2
M3YYEHHBIX CBOWCTBA (DU3MUECKUX SIBIICHUN, PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEM; peliaTh pacu€THbIC 3a/1a4u B 2—3
JEHUCTBUSA, UCTIOIB3YSl 3aKOHBI M (HDOPMYJIbI, CBSI3bIBAIONIME (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJadyd
3alUChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK JAHHBIX JJIsI PEUICHUS 3a/aud, BbIOMpaTh 3aKOHBI U (DPOPMYIIHI,
HEOOXOJIMMBbIC JisI €€ peIlIeHHs, MPOBOAUTH PACUEThl U CPABHUBATH IMOJYYEHHOE 3HAYCHUE (PUBMUECKON BEIUYUHBI C
W3BECTHBIMH JJAHHBIMH; PACIIO3HABAThH MPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTH MPU MOMOIIHM (HU3UIECKUX METOOB, UCIIOIb3YS
ONMCAHUE HCCIEAOBAaHUSA, BBIICITh IPOBEPSIEMOE MPEAIIOIOKEHNUE, OLICHUBATh IPABUIBHOCTh IOPSAJKA IPOBEIACHUS
HCCIIeIOBAaHUSI, JeaTh BBIBOJIBI; TPOBOJUTH OMBITHI MO HAOMIOAEHUIO (DU3NUYECKUX SIBICHUN WU (PU3NUYECKUX CBOMCTB TEl
(KanmuUIpHBIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAaHUS U
HarpeBaHusl MPU U3JIYYECHUU OT I[BETa H3JIydaromie (MOrJIonarwiiei) MOBEepXHOCTH, CKOPOCTh HCIAPEHUS] BOJBI OT
TEMIIEPATYPbl KUJIKOCTU W IUIOIIAAH €€ IMOBEPXHOCTH, DJIEKTPU3ALMUSA TEJI U B3aUMOJECUCTBUE JJIEKTPUUYECKUX 3aps/IOB,
B3aMMOJEHUCTBUE MOCTOSTHHBIX MarHWTOB, BU3yaJlu3alldsl MATHUTHBIX IIOJIEA MOCTOSTHHBIX MAarHUTOB, JIEHMCTBUS MAarHUTHOTO
I0JIs1 Ha TIPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA JIEKTPOIBUTaTels TOCTOSIHHOTO TOKa): (popMyIupoBaTh
MpOBEpsieMbIe TPENOI0KEHHS, COOUpPaTh YCTAHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHMS, OMHUCHIBATH XOJ| OMbITA U
(OpMyYIUPOBATh BBIBOJIBI; BBITIOJHATH MPSMbIE U3MEPEHHUS TEMIIEPaTypbl, OTHOCUTEIBHON BIIAYKHOCTH BO3/yXa, CHJIBI TOKa,
HaIpsOKEHUSI C HUCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MYECKUX BEITUYHMH, CPABHUBATh PE3YyJbTAThI
U3MEPEHUI ¢ Y4E€TOM 3aJlaHHOW aOCOJIFOTHOW TMOTPENTHOCTH; MPOBOAUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PpU3MUECKON
BEJIMYUHBI OT JPYroil C MCIOJB30BAaHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT €r0 JJIMHBI,
IJIONIAA TIOMEPEYHOr0 CEYEHUs] W YAEIBHOTO COMPOTUBIICHUS BEIIECTBA IMPOBOJHMKA, CHUJIbI TOKA, HWAYIIETO Yepe3
MPOBOJIHUK, OT HAIPsKEHU HAa MPOBOJHUKE, MCCIEI0BAHUE IIOCIEI0BATEIbHOIO W MHapajuIeIbHOIO COEIMHEHUU
MIPOBOJITHUKOB): TIJIAHUPOBATHh HCCJIEIOBAHHUE, COOMpATh YCTAHOBKY M BBITIOJNHITH WM3MEPEHHS, CIACAYS MPEIIOKEHHOMY
1aHy, (UKCUPOBATh PE3yJIbTAThl MOJIYYCHHOM 3aBUCUMOCTH B BHUE TaOJHI] U TpaUKOB, JIeJaTh BHIBOJBI MO pe3ysbTaTaM
HCCIICIOBaHUS; TIPOBOAUTH KOCBEHHBIE M3MEpeHHMs (U3MYECKUX BeIUYMH (yAelibHas TEIIOEMKOCTh BEIIECTBA,



COTPOTUBJICHUE IIPOBOJHWKA, pad0Ta M MOIIMHOCTh JJCKTPUUYCCKOTO TOKAa): IUIAHUPOBATh HW3MEpPCHHUsS, COOHMpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIEAys MPEIIOKCHHOW HWHCTPYKIIMHM, W BBIYHCIATH 3HAUYCHWE BEIMYUHBI; COOIOMATH
mpaBuja TEXHUKHA O€30MacHOCTH TpHU paboTe ¢ JIaDOpaTOPHBIM OOOPYAOBAHHEM; XapaKTePU30BaTh MPUHITUIIBI JACHCTBUS
M3YYCHHBIX MPHOOPOB W TEXHUUYECKUX YCTPOWCTB C OMOPOM HAa WX ONMUCaHUSA (B TOM YHCJIE: CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETD, ITapoBasi TypOHHA, aMIIEPMETP, BOJIBTMETP, CUETUNK SJICKTPUUSCKON SHEPTHUH, SJICKTPOOCBETUTEIbHBIC IPHOOPHI,
HarpeBaTeNIbHBIC DJCKTPONPUOOPHI (NMIPUMEPBI), SJICKTPUUYCCKUE TPEIOXPAHUTEIHN, 3JICKTPOMATHUT, 3JCKTPOJBUTATEIh
MTOCTOSTHHOTO TOKA), MCTIONB3Ys 3HAHUS O CBOMCTBAX (DM3MYECKUX SBICHHA W HEOOXOAMMbIC (DU3UIECKHE 3aKOHOMEPHOCTH;
pacmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA M M3MEPUTEIBHBIC MPUOOPHI MO CXEMaM M CXEMAaTHYHBIM PHCYHKam
(KMIKOCTHBIH TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATENIb BHYTPEHHErO0 CrOpaHHUs, JIEKTPOCKOI, PEOoCTar),
COCTaBJIATh CXEMbI JJICKTPHUYECKUX IIETeH C IOCJeI0BaTeIbHBIM W IapajuIeIbHBIM COCAMHEHHUEM 3JIEMEHTOB, pa3anudas
YCIIOBHBIC O0O3HAYCHHS AJIEMEHTOB JJIEKTPUUYECKHUX IIETICH; MPUBOANTH NMPHUMEPHl (HaXOAuTh WH(OpPMAIUI0 O MpuMepax)
MPAKTUYECKOTO MCIOJb30BaHUS (U3NUECKUX 3HAHWW B TIOBCEAHEBHOW KHW3HM g oOecredeHus O€30MacHOCTH TIPH
oOpareHn ¢ MpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBBS M COOJIFOJACHHS HOPM 3KOJIOTHYECKOTO
MOBEJICHHUS B OKPY’KAIOIIECH CcpeJie; OCYIIECTBIATh MOMCK MHpOopMaruu (HU3NIECKOro cojepkanus B VIHTepHeTe, Ha OCHOBE
MMECIONIUXCSA 3HAHUUW W IMyTEM CpPaBHCHUS JOMOJIHHUTEIIBHBIX HWCTOYHUKOB BBLICIATH HH(MOPMAILMIO, KOTOpas SBIISCTCS
MPOTUBOPEYMBON WM MOXKET OBITh HEIOCTOBEPHOW, HCIOIB30BaTh IPH BBIMIOJHEHWW Y4YEOHBIX 3aJaHUNl HAyIHO-
-TIOMYJSIPHYIO  JTUTEPaTypy (U3HUECKOTO COJEp)KaHMs, CIpPaBOYHBIC MaTepHallbl, pecypchl ceth HWHTepHET, BIaaCTh
nmpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOpMAIMK U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO; CO31aBaTh
COOCTBEHHBIC IHCHbMEHHBIC W KpaTKUE YCTHBIC COOOIIeHus, 0000mas HHPOPMAIMIO M3 HECKOJBKUX HCTOYHHUKOB
(bU3UYECKOr0o CcoJep)KaHUs, B TOM 4YHCIE NYOJUYHO TMPEJACTaBIATh PE3yJbTaThl MPOCKTHON WM HCCIEI0BATEIbCKOM
JESATETBPHOCTH, TPU ITOM TPAMOTHO HCIIONB30BAaTh M3yYCHHBIH TOHATHHHBIA ammapar Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3EHTAIIMEH; TIPH BBITIOJIHCHUH YYEOHBIX MPOCKTOB M UCCIICAOBAHMMA (PU3UIECKUX MPOIIECCOB PACTIPEIACIIATh
00SI3aHHOCTH B TPYyNI€ B COOTBETCTBUU C TIOCTABJICHHBIMU 3aJadaMH, CJCAWTHh 3a BBHITIOJIHEHHWEM IUTaHA JCHCTBUU H
KOPPEKTUPOBATh €ro, aJICKBATHO OIEHWBATh COOCTBEHHBINM BKJIAJ B JEATEILHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE
B3aMMOJICHCTBHE, MMPOSBIISS TOTOBHOCTh pa3pemiaTh KOH(PIUKTHL.



K xoHIy oOyueHus B 9 kJiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTD Y
oOy4JaronMxcsi yMEHHUI: MCIOJIb30BaTh MOHATHA: CUCTEMA OTCUETA, MaTepuajbHas TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTb
MEXaHMYECKOTO JBWXKEHHs, aeopmamms (ympyras, IUIacTUYecKasi), TpPEHUE, EHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh W TMEPErpy3KH, IEHTP THKECTH, a0CONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIrO Teja, PaBHOBECHE,
MeXaHUYeCKue KoJeOaHus U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTh, CIEKTPhl UCIYCKAHMS WM TOTJIONICHUS, alibda-, 6eTa- U raMma-u3iaydeHus,
W30TONBI, SAEpHAs HSHEPreTHKa; pas3inyarh SBIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MNPSIMOJUHEHHOE [BUXKEHUE,
PAaBHOYCKOPEHHOE TMPSMOJIMHEMHOE [BUKEHHE, CBOOOJHOE NaJEHUE TEJI, PAaBHOMEPHOE [BHXKEHHE 110 OKPY>KHOCTH,
B3aUMOJICUCTBUE TE€J, PEaKTHUBHOE JBIDKEHUE, KOJeOaTelbHOE JIBIKEHHE (3aTyXarollue M BBIHYXKJIEHHBIE KOJIeOaHUs),
PE30HAHC, BOJHOBOE JBWKECHHUE, OTPAKECHUE 3BYKA, NPSIMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE U IPEJIIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JI0KEHUE OEJIOro CBeTa B CIEKTP M CIOKEHHUE CHEKTPAIbHBIX L[BETOB, IUCIIEPCUS
CBETa, €CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHUE JTMHENYATOrO CIIEKTPa U3JyUYEHHsI) [0 OMUCAHUIO X XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JTEMOHCTPUPYIOLUIUX JTaHHOE (PU3UYECKOE SIBJICHUE; PAaCllO3HABATh MPOSBICHUE NU3YYEHHBIX
(bu3MYeCcKuX SBICHUN B OKPY’KaIOIIeM MUpE (B TOM yucie (GU3NUYECKUe SBICHHS B MPUPOJIC: IPUIKBBI U OTIUBBI, IBUKCHHUE
maHeT COJIHEUHOW CUCTEMbI, PEaKTUBHOE JIBHXKECHUE KUBBIX OPraHW3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMHU, 3€MJIETPSICEHUE,
CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BE€TA TE€J, ONTHYECKHUE SIBJICHUS B MPUPOJIE, OMOJIOTMYECKOE NEeWCTBUE BUIUMOTO,
yIbTPA(PUOIETOBOTO W PEHTTEHOBCKOIO M3JYyYEHUW, €CTECTBEHHBIM pPaJMOAaKTUBHBIA ()OH, KOCMHMUYECKHE JIyYH,
PaAMOAKTUBHOE M3TyY€HUE MPHUPOIHBIX MUHEPAJIOB, JEHCTBHUE PAJMOAKTHUBHBIX M3IYYCHHN HA OpPraHU3M 4YelloBeKa), MpHu
ATOM TIEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO, BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKHK) (PU3UUECKUX SIBJICHUM;
OMKCHIBATh M3YYCHHBIC CBOWMCTBA TN U (PU3MUECKHUE SIBJICHUS, UCIIONB3YS (DU3NUECKUE BEIMYUHBI (CPEIHSST U MTHOBEHHAS
CKOpOCTb TeJla MPHU HEPABHOMEPHOM [IBUKEHUH, YCKOPEHUE, MEPEMEIICHUE, MYTh, YIJIOBAs CKOPOCTh, CHJIA TPEHHUS, CHJIA
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOTHOTO NAJeHUs, BEC Tea, UMITYJIbC TeJa, UMITYJIbC CHJIbl, MEXaHU4ecKas padbora
M MOIIHOCTb, MOTECHIMAJIbHAS DHEPrus Teja, NMOAHATOrO HaJ IMOBEPXHOCTBIO 3€MIIM, MOTCHUMAJIbHAS JHEPIUS CHKATOU
MPY>KUHBI, KHHETUYECKAst SHEPTHsl, MOJTHAS MEXaHUYECKasi SHEPTUsI, IEPUOJI M YaCTOTa KOJIEOAHUH, JJTMHA BOJIHBI, TPOMKOCTD
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, IOKa3aTeNb MPEJIOMJIEHUS CpEllbl), NMPH ONUCAHWU MPABWIBHO TPAKTOBATh
(U3MYEeCKU CMBICI HCMOJIb3YEMBIX BEJIMYMH, OOO3HAUEHHA WU €IUHULIBI (U3UYECKUX BEJIMYMH, HAXOJUTh (POPMYIIbI,



CBSI3BIBAIOIME JAHHYIO (U3MUYECKYI0 BEIMYMHY C JAPYTMMM BEIMYMHAMH, CTPOUTH IpapUKU H3YUYEHHBIX 3aBHUCHUMOCTEM
(bu3MUeCKUX BETUYMH; XapaKTepU30BaTh CBOMCTBA TeJ, (PU3HUECKHUE SBJICHHS W MPOIIECCHI, UCIOJIBb3Ysl 3aKOH COXpPaHEHUS
SHEPIrUH, 3aKOH BCEMHUPHOTO TIATOTEHWS, MPUHLMII CYHEPIO3UIMH CUJI, NMPUHLUII OTHOCUTENBHOCTH ['anmuies, 3aKOHBI
HproTOHA, 3aKOH COXpaHEHUs HMMILYJIbCa, 3aKOHBI OTPAKECHUS W IPEIOMIICHMSI CBETA, 3aKOHBI COXPAaHEHHs 3apsiiOBOrO U
MacCcOBOI'O YHCEN NpPH SAEPHBIX pPEaKUMsIX, NMPU STOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U 3alIUCBIBATH €r0
MaTEMaTUYECKOE BBIPAKEHUE; OOBACHATH (PU3MUECKHE IMPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CHUTYalHUil
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIBISTh MPUYUHHO--CICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHE M3 2—3
JOTUYECKUX [IaroB C ONOPOM Ha 2-3 W3YYEHHBIX CBOMCTBA (PU3MYECKUX SABJICHHM, (U3MUECKMX 3aKOHOB WU
3aKOHOMEPHOCTEW; pelmaTh pacy€THbIE 3ajaud (ONMMUparoUIecss Ha CUCTeMYy M3 2—3 ypaBHEHHUM), HUCIOJIb3Yys 3aKOHBI U
(dopMyIibl, CBsI3bIBatOIIME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHajlM3a YCJIOBMS 3a/ayd 3alHMChIBaTh KPATKOE YCIIOBUE,
BBISIBJIATh HEJIOCTAIOUIUE WIIM U30BITOUHBIE JaHHBIE, BHIOMPATH 3aKOHBI U POPMYJIbI, HEOOXOIUMBIE JJI PELICHUS, TPOBOAUTD
pacy€Thl U OLICHUBATh PEATMCTHYHOCTD MOJTYYEHHOr0 3Ha4€HHsI (DU3MUECKON BETMUYMHBL, pACIIO3HABATH IPOOJIEMBbI, KOTOPHIE
MOXHO PEIIUTh MPU MOMOUIM (PU3HYECKUX METOAOB, HUCIOJIb3Yysl OIMCAHUE HCCIEAOBAHMS, BBIICIATH IMPOBEPSEMOE
IIPEAINOJIOKEHNE, OLICHUBATh NPABUWJIBHOCTH MOPSAKAa IPOBEICHUS HCCIENOBAHUS, J€JaTh BBIBOJABI, MHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUN U OMBITOB; IPOBOAUTH OMBITHI 110 HAOMIOJEHUIO (PU3UUYECKUX SIBICHUN MM (PU3NYECKUX CBOMCTB
Ten (M3ydyeHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs 3HEPruu, 3aBUCHUMOCTb MEpUOJa KOJeOaHUl MpYyKUHHOTO
MasgTHHKA OT MAacChl Ipy3a U KECTKOCTH MPYXUHBI U HE3aBUCUMOCTH OT AMIUIUTY/bl MajbIX KoJIeOaHUM, MPAMOJIMHENHOE
pacnpoCcTpaHEHHE CBETa, pa3joKEHUE OEoro cBeTa B CHEKTpP, M3yuyeHUE CBOMCTB M300pak€HUs B IUIOCKOM 3€pKaje U
CBOMCTB M300pakeHUsl MpeaMera B coOuparomiel JuH3e, HaOII0JeHHE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYECHHS):
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY M3 M30BITOUHOTO HAabOpa 00OpYy/IOBaHUS, ONUCHIBATH XOJ OIbITAa U €r0 Pe3yibTaThl,
(GbopMyIMpOBaTh BBIBOJBI; MPOBOAWTH MPU HEOOXOJUMOCTH CEPHUIO MPSMBIX HU3MEPEHHM, ONpeenss CpelHee 3HaueHHe
n3MepsieMoid BeMYUHBl ((DOKYCHOE pacCTOsSHHE COOMparomieil JMH3bI), OOOCHOBBIBATH BBIOOP croco0a H3MEpeHUs
(u3mepuTenbHOro mpubopa); MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (DPM3MUYECKUX BEJIWYMH C HCIOJIB30BAHHUEM MPSIMBIX
U3MEpEHUIl (3aBUCUMOCTh IMYTH OT BPEMEHH MpPU PaBHOYCKOPEHHOM JBIKEHHM 0€3 HadallbHOM CKOpPOCTH, IepHoja
KOJIeOaHUIl MaTeMaTUYEeCKOTO MasiTHUKAa OT JJIMHBI HUTH, 3aBUCHUMOCTU yrja OTPaXEHHUs CBETa OT yIJia MaJieHus U yria
MpEeJOMJIEHUSI OT YIVIa NaJeHUs): IJIAHUPOBAaTh HCCIEAOBAaHUE, CAMOCTOSITEIbBHO COOUpAaTh YCTAHOBKY, (DUKCUPOBATH



pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUAE TAOMUIl U rpa@UKOB, J€JaTh BBIBOJBI MO pe3yJbTaTaM
MCCIIEIOBaHMs; MPOBOJUTH KOCBEHHBIE H3MEpEeHHsS (DU3MUECKUX BEIUYUH (CpelHss CKOPOCTh M YCKOPEHHE Tena IMpHU
PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHUE CBOOOTHOTO MaJACHUSA, )KECTKOCTh MPYKUHBI, KOAPOUIIUEHT TPEHUS CKOIbKEHUS,
MexaHudeckass paboTa M MOIIHOCTb, YacTOTa W MEPHOJ KOJIeOAaHMM MaTeMaTH4yeCKOoro M MPY>KUHHOTO MAasTHUKOB,
ONTHYECKasi CHJia cOOMparoueil JIMH3bI, PAANOAKTUBHBIN (OH): MIIAHUPOBATH U3MEPEHHUS, COOMPATHh SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIMOJHATh HW3MEPEHHS, CIEAys NPEIJOoKEeHHOW WHCTPYKIMU, BBIYUCIATh 3HAYECHUE BEIUYMHBI U
aHAJIU3UPOBATh MOJYYEHHBIE PE3YyJbTaThl ¢ Y4ETOM 3aJaHHON MOrPEIIHOCTH HM3MEpPEHUM; COONIoAaTh NMpaBUa TEXHUKHU
0e3omacHOCTH TNpu padboTe ¢ 1abopaTOpHBIM O0OPYJOBAHUEM; Pa3iMuaTh OCHOBHBIC MPU3HAKUA U3YUYEHHBIX (DU3UYECKUX
MoJIeieil: MaTepualibHasl TOYKa, a0COJIOTHO TBEPJOE TEJO, TOUEUHBIH UCTOYHHMK CBETA, JIyd, TOHKAs JHMH3a, IJIaHETapHas
MOJIETIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO SApa; XapaKTepU30BaTh NPUHLMUIBI JCHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONUCAaHUA (B TOM YHUCIE: CHUIAOMETP, NATUMKU IOJOKEHHUS, PACCTOSHUSA U
YCKOPEHMSI, paKeTa, 3XO0JIOT, OYKH, MEPHUCKON, (oToammapaT, ONTUYECKUE CBETOBObI, CIEKTPOCKON, I03UMETp, Kamepa
BuiibcoHa), MCMoib3yss 3HaHHS O CBOMCTBaX (PU3MYECKUX SIBICHUN M HEOOXOAUMBbIE (DU3UYECKHUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM M3YYEHHBIX TEXHMUYECKUX YCTPOMCTB, H3MEPUTEIbHBIX MPHUOOPOB U
TEXHOJOTMYECKUX IMPOLECCOB MPHU PEUIeHHH Y4YeOHO--MPAaKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbl ISl MOCTPOCHUs
M300paKEHU B TUIOCKOM 3€pKajie M COOMpAroIIel JHMH3€; MPUBOAUTH MPUMEPHl (HAXOAUTh MH(OpMALMIO O MpUMEpax)
MPAKTUYECKOI0 MCIOJb30BaHUS (PU3NYECKHX 3HAHWW B TOBCEJIHEBHOM XW3HU Mjig oOecreueHus Oe30MacHOCTU MpH
oOpallieHuu ¢ npudopaMu M TEXHUUYECKUMU yCTPOWCTBAMHU, COXPAHEHUS 370POBbS U COOIIOACHHUS HOPM 3KOJIOTUYECKOTO
MOBE/ICHUSI B OKpYXarollel cpene; OCYLIECTBIATh MOUCK HHpopManuu Qundeckoro coaepxkanus B HHrepHere,
CaMOCTOSITENIbHO (POPMYIIUPYS MOMCKOBBIN 3aMpoc, HAXOAUTh MYTH ONPEEIICHUs TOCTOBEPHOCTH MOJIyYEHHON MH(pOpMaK
Ha OCHOBE HMEIOIIMXCA 3HAHWWA M JIOMOJHUTENIbHBIX MCTOYHUKOB; MCHOJb30BAaTh NPHU BBHINOJHEHUU Y4EOHBIX 3aJlaHuil
Hay4HO--TIOMYJISIPHYIO JTUTEPaTypy (PU3NYECKOro CoAepKaHus, CIPaBOYHbIE MaTepHallbl, pecypchl ceTu MHTepHer, BlageTh
npuéMaMHu KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOpPMAIMKM U3 OAHOM 3HAKOBOW CHCTEMBI B JIPYTYIO; CO3/1aBaTh
COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIEHWS Ha OCHOBE HH(POPMAIMHM M3 HECKOJBKUX HCTOYHUKOB (DHU3UUECKOTO
coliepKaHusl, MyOJIMYHO MPEACTABIATh PE3YJIbTAThl MPOSKTHON MM UCCIEA0BATEIbCKON AESITEIbHOCTH, IPU 3TOM I'PAMOTHO



UCIOJb30BaTh HW3YYEHHbI TOHATUHHBIM ammapaT HW3y4yaeMoro paszieina (U3MKM U CONPOBOXKIATh BBICTYIUICHUE
npe3eHTalnen ¢ y4éToM 0COOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne KoaundecTBo yacoB o
o/ HanmeHoBaHMe pa3jae/ioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE) BocnurarenbHblit
I NMpoOrpamMmbl Bcero KP JlY o0pa3oBaTe/ibHbIE PECYPChI 2JIEMEHT
Pa3nen 1. ®u3uka u eé poJib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 dusnka - HayKa 0 IPUPOIE 2 Bubmzorexa LIOK 1
' yika o pip https://m.edso0.ru/7f416194 ATPHOTHTICCKOC
B 6 HOK BOCIIMTAHHUEC, DCTCTHYCCKOC
HOJIMOTCKa BOCIIUTAaHHUE, HIEHHOCTU
1.2 PU3MECCKHC BEMIHHEI 2 1 https://m.edsoo.ru/7f416194 HAYYHOT'O TIO3HAHYS,
1.3 EcTecTBeHHOHAYUYHBIN METO/, ITO3HAHUS 2 1 Bubmzorexa LIOK e
' yi A https://m.eds00.ru/7f416194 BOCIIHTAHIC I
npodeccruoHabHOE
I/ITOFO o paSL[eJIy 6 CaMOOIIPEACIICHHUC.
Pasznea 2. [lepBoHayaibHbIE CBeIE€HUS 0 CTPOCHUH BellleCTBA
2.1 CTtpoenue BelecTsa 1 Bubmzorexa LIOK
' P m https://m.eds00.ru/7f416194 E;;‘:}(I’gsg
29 JIBr>KeHWEe U B3aMMOJICHCTBHUE YaCTHI] 2 1 bu6mmoreka [JOK [O3HAHWS,
' BEIIECTBA https://m.edso0.ru/7f416194 TPy/I0BOE
2.3 ArperaTHbIe COCTOSTHUSI BEIIECTBA 2 Enbmiorexa TOK 1 :;Ceg:;gizjbioe
' P m https://m.edsoo.ru/7f416194 P
CaMOOIIPEACIICHHUE,
I/ITOFO mo pa3I[eJIy 5 9KOJIOTMYCCKOC BOCIIUTAHUC.
Paznen 3. /IBu:keHune u B3auMo/ieiicTBue Tej
bu6mmoreka [IOK
3.1 Mexanmeckoe IBIDKCHAC 3 https://m.eds00.ru/7f416194 5;;:}25;:
bu6mmorexa [IOK o
2 nu 4 1 O3HaHW,
3 HCPIHA, Maccd, MIOTHOCTR https://m.edsoo.ru/7f416194 TPYIOBOE
bubanorexka [IOK BOCITHTAHHC 1
3.3 Cuna. Buasl cun 14 1 2 https://m.eds00.ru/7f416194 npodeccuoHaNbHOE
CaMOOIIPEACIICHHUEC,
HTOFO o pa3ﬂeﬂy 21 9KOJIOTMYECCKOEC BOCIIUTAHUC.
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Pasnen 4. /laBjieHne TBEPIABIX TeJl, )KMIKOCTEH U ra3oB

41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo0.ru/7f416194
Ilennoctn
bubmuoreka [JOK
4.2 aBJICHHE KUIKOCTH 5 _ Hay4IHOTO
a https://m.eds00.ru/7f416194 TO3HAHMS,
bu6mmoreka [JOK TPYI0BOE
4.3 ATMochepHoe aBieHHe 6 https://m.edso0.ru/7f416194 BOCIUTaHKE 1
44 JlelicTBrE KUJIKOCTH U Ta3a HA 7 1 3 bu6mmoreka [JOK rég;‘ggi%giiﬁzze
' MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194 3KOJIOTHYECKOE BOCIIUTAHIE.
Htoro no pazneny 21
Paznen 5. Pabora u MOIIIHOCTB. JHEPIUs
bubmuorexa [JOK
51 Pabora i mommocTs 3 1 https://m.edso0.ru/7f416194 Henroctn
bubmuoreka [JOK ot
MO3HAaHUs,
5.2 Hpocrbie mexanu3mbl 5 1 https://m.edsoo.ru/7f416194 TpyH0BOE
Bubnunorexa [LIOK BOCITHTAHHC 1
5.3 Mexanuyeckasi 3HEPTHUS 4 1 1 hitps://m.eds00.ru/7f416194 1poecCHOHANBHOE
CaMOOIIpEaACIICHHC,
I/ITOFO mo paB,ZleJ'Iy 12 3KOJIOI'MYE€CKOE€ BOCIIUTAHHUE.
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 12
ITPOI'PAMME
8 KJIACC
KoaunuyecTBO 4acosB
Ne Haumenopanue pasienos u Tev 0P, 1IOP BocnurarenbHbIN 2eMeHT
n/n NporpamMmbl Bcero KP np
Paznen 1. TenjioBble siBJIeHUS
11 CtpoeHne U CBOMCTBA BEIIECTBA 7 bubnnorexa LOK
' P m https://m.edsoo.ru/7f4181ce [{eHHOCTH HAYYHOTO MO3HAHMS,
BI/I6HI/IOTeKa HOK 3KOJIOI'MYE€CKOC BOCIIUTAHHUE.
1.2 Tennosrie npoueccst 21 1 S https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Uroro no pazgeny

28

Pa3znes 2. JjiekTpryeckre H MArHUTHbIE SIBJICHUS

DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnmoreka [JOK
2.1 . 7 1 .
U UX B3aHMOJCHCTBHE https://m.edsoo.ru/7f4181ce
B 6 HOK HanI/IOTI/IquKOG BOCIIMTAaHUC,
2.2 IToCTOSIHHBIH SIEKTPHUCCKUI TOK 20 1 7 HOIMOTCKA LICHHOCTH Hay4qHOTO
https://m.edsoo.ru/7f4181ce HO3HAHUS, TPYI0BOE
Bu6mmorexa [IOK BOCTIMTaHHE U MPpOodeccrHoHaTFHOe
2.3 MarHuTHBIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181ce caMoonpenzgzﬁ:;;ﬁznomqecxoe
2.4 ONEKTPOMAarHuTHasE MHIYKIUS 4 bubmorexa LHOK |
' p AYKIL https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68 3 145
ITPOI'PAMME '
9 KJIACC
Ne HaunmeHnoBanue pas3aesioB U TeM KosnnyecTBo yacos 50P.1I0P
n/n NMPOrpamMMbl Bcero KP 1P ’ BocnuraTrenbHbIi 3J1€MEHT
Paznen 1. Mexannyeckue siBJeHUs
11 MexaHn4eckoe JBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIHCaHUS https://m.edsoo.ru/7f41a4a6 IlenHoCTH
HAy4HOTO
12 BzaumoneiicTBue Ten 20 1 3 B.H6HHOTeKa HOK HO3HAHMUS,
https://m.edsoo.ru/7f41a4a6 TpYIOBOE BOCHTAHUE 1
13 3AKOHDL COXDAHCHILS 10 3 bu6mmoreka [IOK npodeccroHanbHoe
' P https://m.edsoo.ru/7f41a4a6 CaMOOIpeIENIEHHE, IKOJOTHUECKOE
BOCIIMTAaHHUEC.
Hroro mo pazneny 40
Pa3nen 2. Mexann4yeckue KoJae0aHUs U BOJHbBI
21 MeXaHIIECKHE KOTeGaHus v 3 but6mmoreka [IOK DCTETHYECKOE BOCIIUTAHHUE,
HEHHOCTU HAYYHOI'O [TIO3HAHUS.

https://m.edsoo.ru/7f41a4a6
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bu6nmoreka [IOK

2.2 Mexanuueckre BOJIHBI. 3BYK 8 1 3 https://m.eds0o.ru/7F41a4a6
Hroro mo pazaeny 15
Pa3ne 3. DjieKTPOMAarHuTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
Lennoctn
Hay4HOTO
DJIEKTPOMArHUTHOE MOJIE U bubmuorexa [JOK TIO3HAHMUA,
3.1 6 2 httos-//m.ed 17£418446 TPY/I0BOE BOCIIUTAHHUE U
AJIEKTPOMATrHUTHBIE BOJTHBI ps://m.edsoo.ru ada HpobeccHoRabHOE
CaMOOIIPEACIICHUE, DKOJIOTUICCKOC
BOCIIMTAHHUC.
Wroro mo pazneny 6
Pa3znen 4. CBeToBbBIE SIBJICHHS
bubmuorexa [JOK
4.1 3aKOHBI pacCIIPOCTPAHCHUS CBETA 6 2 https://m.eds0o.ru/7F41a4a6
bubnnoreka IIOK
4.2 JIMH3BI 1 onTHYECKHE TPHUOOPHI 6 3 https://m.edsoo.ru/7f41adab L[eHHOCTH HAYYHOTO TIO3HAHMSL.
bu6nuoreka [IOK
4.3 Paznoxxenue 6enoro cBera B CHEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paszgea S. KBaHnToBbI€E SIBJICHUA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
5.2 CtpoeHue aTOMHOTO siipa 6 1 https://m.edsoo.ru/7f41a4a6 LleHHOCTH HAY4YHOTO TO3HAHMSL.
bu6nuoreka [IOK
>3 #lnepHbie peakiin ! . . https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IAK0IIM I MOAYJIb
6.1 [ToBTOpeHue u 06001IeHNE COTePKAHUS 9 2 bubnuorexa [JOK [laTpHOTHYECKOE BOCIIUTAHHE,

Kypca dusuku 3a 7-9 kinace

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

9CTETUYCCKOC BOCIIMTAHUEC, ICHHOCTHU
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Hroro no pazneny

Hayunoro no3nanus,
TPYAOBOE BOCIIUTaHUE U
npodeccruoHanbHOe
CaMOOIIpe/ieTeHUE.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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