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[TOACHUTEJIbHA A 3AITNCKA

[IporpaMmMa mo ¢Qu3uke Ha YpPOBHE OCHOBHOrO oOmiero o0Opa3oBaHUs
COCTaBJI€HAa Ha OCHOBE IIOJIOXKEHMH M TpeOOBaHUN K pe3ysibTaraM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30BaTENbHOW MPOTPaMMbl, MPEICTABICHHBIX B
dI'OC 000, a Takxke ¢ yuérom (enepaabHO paboyeil mporpaMMbl BOCIMTAHUS U
Konuenmum npenonaBanus yueOHoro npeamMera «Quznkay.

Conepxanuie mporpaMMbl 1o (U3MKE HampaBlieHO Ha (OPMHUPOBAHHE
€CTeCTBEHHO-HAYYHOW T'PAMOTHOCTH OOYYAIONMXCS M OPraHU3alHui0 H3yYCHHS
Gbu3MKM Ha JeATENbHOCTHOM OCHOBe. B mporpamme mno (u3HMKe YYUTHIBAIOTCA
BO3MOXXHOCTH ydeOHOro mnpeamera B peanmuzanuu tpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpeAMETHBIM pe3yjbTaTaM OOy4YEeHUSs, a TaKxke
MEXIIPEIMETHBIE CBSI3M E€CTECTBEHHO-HAYyYHBIX YUYEOHBIX ITPEAMETOB Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHMUsl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBACT pacIpelesieHHe y4eOHOro MaTrepuana
mo rogaM oOy4eHus (MO Kilaccam), MpeyiaraeT NPUMEpPHYIO IMOCIEeI0BATEeIbHOCTD
U3Y4YEHHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COJAEPKAHUSA U YUETE
BO3PACTHBIX OCOOEHHOCTEH 00yYarONINXCS.

[Iporpamma mo ¢usuke paszpaboTaHa C LENbI0 OKa3aHUA METOAMYECKOMN
MTOMOIIY YYUTENIO B CO3JaHUU padoueil MpOrpaMMBbI 10 y4eOHOMY MPEIMETY.

duszuka SABISIETCS CUCTEMOOOPa3yIOIIMM Jil €CTECTBEHHO-HAYYHBIX yUEOHBIX
MIPEIMETOB, MTOCKOJIBbKY (PU3NIECKHE 3aKOHBI JISKAT B OCHOBE IPOIECCOB H SIBJICHUH,
M3Y4aeMbIX XUMHEH, OMoJoruel, acTpoHOMUeH u (U3HUYECKON reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KAapTUHY MUpA, NPEIOCTaBISET HaumOojee sICHbIE
00pa3upl MPUMEHEHHUs] HAaydyHOT'O METO/Aa MO3HAHUSA, TO €CTh CIIOCo0a IMOIyYeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opna w3 riIaBHBIX 3a/1a4 (PU3HUECKOro O0pa3oBaHUA B CTPYKType OOIIEro
o0pa3oBaHHUsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHONH TPAMOTHOCTH H
MHTEpeca K HayKe Y 00y4Jaroluxcs.

Wzyuenne pusuku Ha 6a30BOM ypOBHE MpeIoaraeT OBIaJeHUE CISAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMHI €CTECTBEHHO-HAyUHYI0 TPAaMOTHOCTb:

® Hay4yHO OOBSCHSTH SBIICHUS;

® OICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® UHTEpHpPEeTUPOBaTh  JIaHHbIE U MCHOJb30BaThb  HAay4yHbIE
JI0Ka3aTeJIbCTBA JUIs [TOJIyYE€HUS BHIBOJIOB.

Ilenn w3ydyeHuss (U3UKM Ha YpOBHE OCHOBHOTO 00Iero ooOpa3oBaHuUs
omnpenenensl B Konuenmuu mnpenoaaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit denepanuu, peaan3yonuX OCHOBHbIE
o0mieoOpa3oBarenbHble  MPOTpamMMbl,  YTBEPKAEHHOW  permenneMm  Komneruu
MunuctepctBa npocsenieaust Poccutickoit @enepanuu (mpotokon ot 3 nexadpst 2019
r. Ne TIK-4BH).

Lenu n3yyenust HGU3NUKH:



npuoOpeTeHrne HMHTEpeca M CTPEMIICHHS OOYydalolMXCs K HaydHOMY
I/I3yT-I€HI/IIO HpI/IpOZ[I)I, pa3BI/ITI/I€ nux I/IHTGJ’IJ’IGKTyaHBHBIX nu TBOp‘IeCKI/IX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUSA U (POPMHPOBAHUE
HCCIICOAOBATCIBbCKOIoO OTHOIIICHUA K OKp}I)KaIOIlII/IM SIBJICHUSAM,
bopMupoOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ybTaTa U3ydeHHsI OCHOB
CTPOCHHS MaTepUH U PYHIaMEHTAIbLHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHUEe MpEJACTABICHUA O pOaM (U3UKU I Pa3BUTHUSA JIPYTUX
€CTECTBEHHBIX HAyK, TCXHHUKH U TEXHOJOTH;

pa3BUTHE  TPEACTABICHUHA O  BO3MOXHBIX  chepax  Oymyei
npoheCCHOHAIBLHON [EeITEIbHOCTH, CBA3aHHOM ¢ (PM3MKOMH, MOArOTOBKA K
NajgbHEHIIIEMy OOYUCHHIO B 3TOM HAITPaBJICHUH.

HOCTI/I)KGHI/IG 9TUX Ienen nporpaMmhbl 110 (I)I/ISI/IKG Ha YPOBHC OCHOBHOI'O
O6H.I€FO O6paBOBaHI/I$I obOecreunBaeTcs pPCHICHUCM CIICAYIOIHNX 3a4a4:

npuoOpeTeHne 3HaHMM O  JMCKPETHOM CTPOCHHMH  BEIIECTBAa, O
MEXaHMYECKUX, TEIUIOBBIX, JJICKTPUYECKUX, MAarHUTHBIX W KBAaHTOBBIX
SIBJICHUAX

npuoOpeTeHue YMEHUH ONHUCHIBATh M OOBACHATH (DU3NYECKUE SBICHHS C
UCIIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUH;

OCBOCHHE METOJIOB pEIICHUS MPOCTEWIIMX pAacyETHBIX 3agad  C
UCIIOJIb30BaHUEM bu3muecKux MOJIeTIeH, TBOPYECKHX u
NPaKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE yMEHHI HAOJIOAATh MPUPOJIHBIC SBJICHUS U BBIIOJIHATH OIBITHI,
7abopaTopHble  pa0OTBl M OKCHEPHUMEHTAIbHBIE  HCCICAOBAaHHSA  C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TPUOOPOB;

ocBoeHHE TPUEMOB paboTHl ¢ WHpOpManuel (U3UIECKOTO COACPIKAHUS,
BKJIFO4Yasa I/IH(l)OpMaLII/IIO O COBPCMCHHBIX OOCTHMIKCHUAX (1)I/ISI/IKI/I, aHalIu3 "
KPUTHUYECKOE OI[CHNBaHKUE HH(opManuy;

3HAKOMCTBO €O cepaMu MPoPeCCHOHATBHON JIEATSIBHOCTH, CBI3aHHBIMHE C
¢U3MKOH, W  COBPEMEHHBIMH  TEXHOJOTHSIMHM, OCHOBAaHHBIMH  Ha
TOCTHKEHUSIX (PU3MYECKON HAYKH.

Ha wuszyuenme ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus oTBoauTCa 238 YacoB: B 7 kiacce — 68 yacoB (2 Jaca B HeJeNm0), B 8
Kiacce — 68 yacoB (2 vaca B Henenmo), B 9 kimacce — 102 yaca (3 yaca B Henemro).

[Ipemaraemserii B mporpaMMe 1o (u3MKe MepeyeHb JIaOOpaTOPHBIX PadoOT U

OIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JENAaeT BBIOOP MPOBEICHHS

J'Ia60paTOpHBIX pa60T H OIIBITOB C y‘léTOM HHAUBUAYAJIbHBIX 0COOEHHOCTEH
o6yqa}0umxc;1, CIIMCKa OJOKCIICPHUMCHTAJIbHBIX SaZ[aHHﬁ, npeaiaraCMbiX B paMKax
OCHOBHOI'O TOCYAApCTBEHHOI'O 9K3aMCHaA I10 (1)I/ISI/IK€.



COJAEPXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®uznka u €€ poJib B TO3HAHUU OKPYKAIOIIETO MHUPA.

®uszuka — Hayka o npupoze. fBneHus npuponabl. DuU3MYECKHE SBICHUSA:
MEXaHUYECKHE, TEIJIOBBIE, AIEKTPUUIECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

@usnueckue BeNMUMHBL M3Mmepenne ¢usndyeckux BenuunH. Duzndeckue
npubopsl. [TorpemHocTs H3MepeHnii. MexTyHapoHast CHCTeMa eIUHUII.

Kak ¢usuka u jgpyrue ecTeCTBEHHblE HAyKM M3Y4aloT IPHUPOLY.
EcrecTBeHHO-HayuHBIH METOJ IO3HAHUs: HAOIIOAEHUE, IIOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBUKEHUE THIIOTE3, SKCIEPUMEHT IO MPOBEPKE I'MIIOTE3, OObSCHEHUE
HabmrogaeMoro siBjaeHus. Onucanue GU3NYECKHUX SIBICHUH ¢ TOMOIIBIO MOJICTIECH.

Jlemoncmpayuu.

1. Mexanudeckue, TEIIOBbBIE, AIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. @usuueckue nNpubOpsl U MpoIleaypa NMPSAMBIX W3MEPEHUN aHAJIOTOBBIM U

U(GPOBBIM TPUOOPOM.

Jlabopamopuwsie pabomul u onvimol.

Onpenesnenue LeHbl JeJIeHUs LIKalIbl U3MEPUTEIBHOIO prodopa.
H3mepenne pacCcTOSTHUM.

N3mepenne o0bEMa KUAKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TEJ.

AR o e

N3mepenne temmepaTypbl NpH TOMOIIM KUIKOCTHOTO TEPMOMETpa H
JaTYNKA TEMIIEPATYPHI.

6. IlpoBeneHue ucciaenoBaHUs MO MPOBEPKE TMIOTE3bI: JAJIBHOCTh MOJIETA
[IapuKa, MyIIeHHOTO TOPU30HTAIBbHO, TeM OoJblle, YeM OoJbllle BBICOTa
mycKa.

Paznen 2. [lepBoHauanbHble CBEACHUS O CTPOCHHUH BEILIECTBA.

CrtpoeHue BemecTBa: aTOMbl M MOJIEKYJIbl, HX pa3mepbl. OIBITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JlBukeHue wyactull BemecTBa. CBA3b CKOPOCTH JBMXKEHHUSI YacTHUL[ C
temreparypoii. bpoyHoBckoe nBuxkenwme, muddysus. BzanmmopelicTBue dacTHUIl
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEILECTBA: CTPOCHHE Tra3oB, >KUIKOCTEH U TBEPIBIX
(kpucTauIMYecKux) Tel. B3auMocBA3b MEXIy CBOWCTBaMHU BEHIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSAX W HUX aTOMHO-MOJEKYJSpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Jlemoncmpayuu.

1. HabmroneHuwe OpOyHOBCKOTO JBUKCHHSI.

2. Habmonenue nuddysun.

3. Habmonenue SBJICHUM, OOBSICHSIOITIXCS HIPUTSKEHUEM W
OTTaJKMBAaHUEM YaCTHI] BEIIECTBA.



Jlabopamopmsie pabomul u onvimol.

1. Omnenka guameTpa aromMa METOJOM PSAOB (C  HCHOJIB30BAaHUEM

dboTorpaduii).

2. OnbIThI 10 HAOJIIOACHUIO TEMJIOBOTO PACHTUPEHUS Ta30B.

3. OmnbIThl 10 0OHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Paznen 3. JIBmkeHue u B3auMOJICHCTBUE TEI.

MexaHuueckoe JBH)KE€HUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBH)KEHUE.
Cxopocts. Cpennsisi CKOPOCTh HpPH HEPABHOMEPHOM JABMXKEHUHU. Pacuér mytu u
BPEMEHU JIBUKEHUSI.

SBnenue uHepuuu. 3aKOH HMHEpUMH. B3aumonelcTBue Ten Kak IpUYMHA
M3MEHEHUsI CKOPOCTU ABMXKEHUS Tell. Macca kak Mepa MHEpTHOCTH Tena. [noTHOCTh
BemiecTBa. CBs3b JIOTHOCTH C KOJIMYECTBOM MOJIEKYI B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucTuKa B3aumojeicTBus Ten. Cuiia ynpyroctu M 3aKOH
I'yka. U3mepenue cuiibl C MOMOILBIO JUHAMOMETpa. SIBI€HHE TIArOTEHHS U cuia
TskecTd. Cuia TsHKecTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocts. CnoxkeHue
CWJI, HaIlpaBJICHHBIX IO OJHOHN mpsMoi. PaBHoxelcTBytomass cui. Cuiia TpeHHs.
Tpenue ckoybxeHus U TpeHUe NMoKos. TpeHue B Ipupoje U TEXHUKE.

Jlemoncmpayuu.

1. HaOmroneHne MexaHU4eCKOro ABM)KCHUS Tea.

2. H3mepeHue CKOPOCTU MPSIMOIMHEUHOTO JIBUKEHUSI.

3. HalGnrogenwue siBneHUs: HHEPLUU.

4. HabmoneHne n3MeHeHHs CKOPOCTH TIPU B3aUMOJICHCTBUU TEI.
5. CpaBHeHHE MacC MO B3aUMOJCHCTBUIO TEII.

6. CroxeHue cuil, HallpaBJIEHHbIX 110 OJAHON IPSIMOH.

Jlabopamopusie pabomul u onvimol.

1. Omnpenenenue CKOPOCTH PAaBHOMEPHOTO JBIDKEHUS (IIapHKa B KHUJIKOCTH,
MOJIETIH SJIEKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

2. Omnpenenenve cpeiHeld CKOPOCTH CKOJIbKEHUS Opycka WIM IIapuKa I0
HAKJIOHHOM TJIOCKOCTH.

3. Ompezaenenue MIOTHOCTH TBEPAOTO TENA.

4. OmpITbl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTH pacTsHKeHUs (aedopmarium)
MPY>KUHBI OT MPUIIOKEHHON CHUJTBI.

5. OnbIThl, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI TPEHHUS CKOJBXEHHUS OT
Beca Tella M XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBnenue TBEPBIX TEI, )KUIKOCTEN U ra30B.

Hasnenue. CriocoObl yMEHbIIIEHUSI U yBEeNWYeHUs NaBieHus. [laBienue rasa.
3aBUCHUMOCTh JaBJIEHHUA ra3za OT o0bEéma, Temmneparypbl. llepemaua naBieHus
TBEPABIMU TEllaMH, >KHJIKOCTAMU U Tasamu. 3akoH Ilackana. I[lneBMaTmueckue
MalIMHbl. 3aBUCUMOCTb JABJIEHUS JKUJIKOCTH OT INIyOuHbL. ['miapocraTuueckuii
napaaokc. CooOmaronuecs cocyibl. [ napaBindeckue MexaHu3Mbl.

Atmoctepa 3emim u armocdepHoe naBieHue. [IpUyuHBI CylIecTBOBaHMS
Bo3aymHOW oOonouku 3emnu. OnbiT Toppuyemnu. M3mepenuwe atmochepHOro



JaBlIeHHs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BBICOTHI HAJl YPOBHEM MOpPS.
[TpuGops! st u3MepeHust aTMOCHEPHOTO TABJICHUSI.

JleWicTBUE KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Tel0. BhITankuparoas
(apxumenoBa) cwia. 3akoH Apxumena. [InmaBanue ten. BozayxomnaBanue.

Jlemoncmpayuu.

1. 3aBHCHMOCTP AAaBICHHS ra3a OT TEMIIEPATYPHI.

2. llepenaua naBieHUs KUAKOCTHIO U Fa30M.

3. Coobaromuecs cocybl.

4. T'mapaBiudeckuil nmpecc.

5. IlposiBiaeHue nedcTBHs aTMOC(HEPHOTO JIaBICHUS.

6. 3aBHCHMOCTb BBITAJIKMBAIOLIEH CHIIBI OT 00bEMaA MOrpyKEHHOM YacTH Tena

U IIJIOTHOCTH KMAKOCTH.

~

PaBeHCTBO BBITATKMBAIOIIECH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcioBue miaBaHus TeIl: TUIaBaHUE WK MOTPYXKEHUE Tell B 3aBUCUMOCTU OT
COOTHOILIEHUS IJIOTHOCTEN TEJa U AKUJIKOCTH.

Jlabopamopusie pabomul u onvimol.

1. HccnenoBanue 3aBHCHMOCTH Beca Tela B BOJE OT 00b&Ma MOTpyXKEHHOM B
XKUJKOCTh YaCTH TeJa.

2. OmpeneneHuve  BBITAIKUBAIOIIEH  CWibl, JCHCTBYIOLIEH Ha  Telo,
MOTPY>KEHHOE B JKUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIbI, ACHCTBYIOLIEH Ha TEJNO
B JKUJKOCTH, OT MacChI TeJa.

4. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh  BBITAJIKMBAIOIICH  CHIIBI,
JEHCTBYIOLIEH Ha TEJIO B XKHUJIKOCTH, OT 00bEMa NMOrpyKEHHON B KHUAKOCTh
YaCTH TEJIAa U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomeTrpa WIM  KOHCTPYUPOBAaHHUE  JIOAKU U

onpeeneHue e€ rpy30n0 bEMHOCTH.

Pazgen 5. PaGora u MOIIHOCTE. DHEPrusl.

Mexanundeckas padora. MOIIIHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, OJOK, HaKJIOHHAs IUIOCKOCTh. I[IpaBuio
paBHOBecus polyara. [IpumeHeHue mpaBuia paBHOBECHS pbldara K OJIOKY. «30J0TOe
npaswio» mMexanuku. KIIJI mpocteix mexanuzmoB. [IpocTbie MexaHU3MBblI B OBITY U
TEXHUKE.

Mexannueckass sHeprus. KuHeTndeckas UM NOTEHUMAbHAs  SHEPTHSL.
[IpeBpanienue OHOrO BHUJIa MEXAHUYECKOM HHEPrUU B JIPYroil. 3aKOH COXPAHEHUS
SHEPIUH B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimol.

1. Omnpenenenue pabOTHI CHIIBI TPSHHS IIPH PABHOMEPHOM JBM)KCHUU TeJia 10

TOPU30HTAIILHON TOBEPXHOCTH.
2. MHccnenoBaHue ycaoBU paBHOBECHUS pbluara.



3. WMsmepenue KIIJI HakJIOHHOM MJIOCKOCTH.

4. HW3zyueHune 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPIUU.
8 KITACC

Pa3nen 6. TennoBble sBIEHMUSL.

OCHOBHbBIE  TOJOXEHHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpUU CTPOCHMUS
BeuiecTBa. Macca M pa3smepbl aTOMOB U MoOJeKyJl. OmNbIThl, HOATBEPKIAIOIINE
OCHOBHBI€ I10JIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.

Mopnenn TBEPAOro, MKUAKOTO M ra3000pa3HOTO COCTOSIHMM  BEILECTBa.
Kpucramnmuueckue u amopdusle Tena. OObsiCHEHHE CBOMCTB ra3oB, XKHMJIKOCTEH U
TBEPABIX TEI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KUHETHYECKON TEOpPHH.
CMaunBaHue U KanWUISIPHBIE ABJIeHUS. TelioBoe pacliupeHne 1 CKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTbIO TEIUIOBOIO JBUKECHUS
yactull. BHyTpeHHsiss osHeprus. CnocoObl HU3MEHEHUSI BHYTPEHHEH JHEpPIUH:
TeIvioneperiaya U copeplieHue padboTel. Buabl Temsonepenayu: TEMIONPOBOAHOCTS,
KOHBEKIIMSI, U3JTyYEHHE.

KonngectBo TemmoTel. YenpHas TEIUIOEMKOCTh BemIecTBa. TermnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIUIoBoro OanaHca. IlnaBieHue u oTBepaeBaHue
KPUCTAVIMYECKUX BEIIECTB. YenbHas Temiora IiasieHus. IlapooOpazoBanue u
koHaeHcauusa. Mcnapenwe. Kunenuwe. VYiaenbHas Temiora mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT aTMOC(HEPHOTO JaBJICHUSL.

Brnaxxnocts Bo3myxa.

OHeprus TomuBa. Y ieibHasl TEMI0Ta CTOPAHHUSL.

[Mpunmunsr  pabotel TermmoBbix aBurarteneit KIIJ[ TemsmoBoro aBurarens.
TemioBble ABUTATEIN U 3alllUTa OKPYKAIOIIEH CPEIbL.

3aKOH COXpaHEHMsI U NIPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIPOLECCaX.

Jlemoncmpayuu.

1. HaOmtonenune OpOyHOBCKOTO JBUKECHHS.

2. Hab6monenue nuddysuu.

3. HaOmroaeHue SBICHUN CMAaYMBaHUS U KAWLIIPHBIX SBJICHUM.

4. HaOmoaeHue TeII0BOr0 PACITUPEHUS TE.

5. VI3MeHeHHWe MaBicHHs raza NMpH M3MCHCHHH O0BEMA W HArPEBAHWH WITU

OXJIAXKICHHH.
[IpaBuiia usMepeHus TeMrepaTypsbl.
Bune! teronepenaun.

® N A

OxmnaxieHue Ipy COBEPIICHUH PabOTHI.

9. HarpeBanue rnpu coBepiieHUU padOThl BHEIIHUMU CHIIAMHU.
10. CpaBHEHME TEIIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11. HabmroneHue KUTICHMSI.

12. Habmoneare moCcTOSTHCTBA TEMIIEPaTyphl IPH IUIABICHUH.
13. Mopenu TerioBbIX ABUTATENCH.

Jlabopamopmsie pabomul u onvimol.



1. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.

2. OmnbITHI 10 BRIPAIIMBAHUIO KPUCTAIIOB TTOBAPEHHOM COJIM WIIM caxapa.

3. OmnbITel MO HAOMIOACHUIO TEIIOBOTO PACHIMPEHHUS Ta30B, KUIAKOCTEH H

TBEPABIX TEI.

4. OnmnpenerneHre AaBJICHUS BO3yXa B OAJUIOHE IIITPHIIA.

5. OneITEl, JEMOHCTPHPYIOIIME 3aBUCUMOCTh JaBICHHUS BO3JyXa OT €ro

00bEMa M HarpeBaHMsI WM OXJIAXKICHUSI.

6. IIpoBepka runoTe3bl TMHEWHOW 3aBHCUMOCTH JJTUHBI CTOJIOMKA JKAKOCTH B

TEPMOMETPHUYECKON TPYOKE OT TEMIIepaTypHl.
7. HaOmrogenwe wu3MEHEHHS BHYTPEHHEH »OHEpruM Tela B pe3yjbTare
Terionepeiayn U paboThl BHEITHUX CHIL

8. HccnemoBanue sBieHHS TEIJIOOOMEHAa NpPH CMEIIMBAaHUHM XOJOJHOH H

ropsiuei BOJBI.

9. OmpeneneHue  KOJIMYECTBA  TEIJIOTHI, IOJYYEHHOTO  BOJOH  IpH

TEIUI000OMEHE C HarpeThIM METAITMYECKUM IHITHHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. McenenoBanue npouecca uCrapeHusl.

12. Onpepenenre OTHOCUTENIBHON BIAXKHOCTH BO3AyXa.

13. Onpenenenne yaenbHOU TEIIOTHI IJIaBICHUS JIbJA.

Pa3znen 7. DnekTpuyeckue U MarHUTHBIC SBJICHHUSL.

OnexTpuzanus Ten. J[Ba pona sIeKTpUUECKHUX 3apsaoB. BsaumopeiicTBue
3apspKeHHBIX Tell. 3akoH KyroHa (3aBHCHMOCTBH CHITBI B3aUMOJICHCTBHS 3apsHKEHHBIX
TEJ OT BEJIMYMHBI 3aPA0B U PACCTOSHHUS MEXTY TEJIaMH).

Onekrpudeckoe moisie. Hanpsok€HHOCTH  AneKkTpuueckoro moist. [IpuHmmmn
CYNEPITO3UIINH AIIEKTPHUYECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurtenu snexkTpuueckux 3apsiioB. DJIEMEHTAPHBIA AJIEKTPUYECKUI 3apsil.
Crtpoenue atoma. [IpoBOIHUKY U AMAIEKTPUKU. 3aKOH COXPAHEHUS AIIEKTPUUIECKOTO
3apsja.

DNEeKTPUUECKUNH TOK. YCJIOBHS CYIIECTBOBAaHHUS JJIEKTPUYECKOTO TOKa.
HcTouyHuku mMOCTOSIHHOTO TOKa. JIeWcTBHUS DIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XMUMHAYECKOE, MArHUTHOE). DIEKTPUIECKHIA TOK B KHUJIKOCTAX U Ta3ax.

Onexktpuueckas  uenb. Cuna  Toka.  DIJIEKTPUYECKOE  HampsKEHHE.
ComnpoTuBieHrE TPOBOAHUKA. Y ICIBHOE COMPOTUBIIEHUE BemlecTBa. 3akoH Oma Juist
yuactka nenu. [locienoBarensHoe U napauieIbHOE COeIUHEHUE TPOBOIHUKOB.

PaGora wu MomHOCTH »dnekTpuueckoro Toka. 3akoH Jxoyns—JleHua.
DNeKTpUUECKUe LEeNU U MOTPEeOUTENN SJIeKTpUYEcKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[Toctosinubie MarHuThl. B3aumoneicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MaruutHoe 1nosie 3eMIId U €ro 3HaYeHHUe JIs )KU3HU Ha 3emiie. OnbIT Dpcerena.
MarHuTHOE ToJIe HJIEKTPUYECKOro TOKa. IIpuMeHeHne 31eKTpPOMarHuToB B TEXHHKE.
JlelicTBUE MAarHUTHOTO TIOJsI HAa TPOBOJAHUK C TOKOM. OJEKTPOJBUTATENb



MOCTOSIHHOTO ToKa. Mcnonb3oBaHue 3J'I€KTpOI[BI/IFaTeJ'IeI71 B TCXHHUYCCKHX yCTpOﬁCTBaX

" Ha TPpaHCIIOPTE.

Oneitel Gapanes. SBneHue snexkrpoMarHUTHOW MHAYKUMH. [IpaBuno JleHua.

Onexrporereparop. CriocoObl MOTYUCHUS HNEKTPUIECKON SHEPTHH. DIEKTPOCTAHITUH

Ha BO300HOBIIIEMBIX HCTOYHUKAX OHCPIUH.

Jlemoncmpayuu.

© NN kW=

25.

DnekTpu3alus Tel.

JIBa pojia aJEeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEJl.
Y CTpOUCTBO U JEHCTBHE IEKTPOCKOIA.

OnexTpocTaTuuecKas HHIYKIHSL.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsII0B.

IIpoBOAHMKY U TUAIIEKTPUKH.

MonenrpoBaHuE CUIIOBBIX JIUHUHN 3JIEKTPUUECKOTO TOJIS.

HcTouHNKH TOCTOSHHOTO TOKA.

JIeNCTBUS 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHUH TOK B )KHIKOCTH.

. ['a30BbIi1 pazpsa.

. IsMepeHue cuibl ToKa aMIepMeTpoM.

. I3MepeHnme 31eKTpruuecKoro HanpsKeHUs! BOIIBTMETPOM.

. Peoctar u marasus conpoTHBICHUH.

. BsaumopeiicTBie noCcTOSHHBIX MarHUTOB.

. MopaenupoBaHre HEBO3MOKHOCTH Pa3CJICHHsI TIOJF0OCOB MarHUTA.
. MopaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoO€ 1moJje Toka. DJIeKTPOMAarHur.

. JlelicTBe MarHUTHOTO TIOJISl HA POBOJHUK C TOKOM.

. DNEKTPOBUTATENH TIOCTOSIHHOTO TOKA.

. UccnienoBanue sBIEHUS DJIEKTPOMArHUTHOW HHAYKIIUH.

. OnbiTel Dapajes.

. 3aBUCHMOCTh HaIlpaBJICHUA WMHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro

BO3HUKHOBCHUSL.
DJeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwsie pabomul u onvimol.

1.

AN

OnpiTel 1O HAOMIONEHUIO SJIEKTPU3AIMHM Tell HMHIYKIUEH U 1pu
COMPUKOCHOBEHHUHU.

HccnenoBanue AeMcTBHS DIEKTPUYECKOrO TOJS HA MPOBOJHUKU U
TUDIIEKTPUKU.

COopka u mpoBepKa pabOoThI TEKTPHUUECKOH IIeTH TOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HallpsHDKEHUS.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, HJAYILIETO 4Yepe3 pPEe3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSDKEHUST HA PE3UCTOpE.



7. OneIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUYECKOTO
CONPOTHUBIICHUS MPOBOJHMKA OT €ro MJWHbI, IUIOMIAJA IOINEPEYHOr0
CEYEeHMS U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHHS HaNpsHKEHUH MpU  IOCIEI0BATEIbHOM
COEJJUHEHUH JIByX PE3UCTOPOB.

9. IlpoBepka mnpaBuia AJs CUIbl TOKAa IPU MApAICIIBHOM COECTUHEHUHU
PE3UCTOPOB.

10. Ompenenenne pabOTHI IEKTPUIECKOTO TOKA, UAYILETO Yepe3 pE3UCTOP.

11. Onpenenenne MOLHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHUs Ha HEW.

13. Onpenenenune KII/I narpeBarensi.

14. ViccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUSI TIOCTOSIHHBIX MarHUTOB.

15. 3yyenrne MarHuTHOTO TOJISl TOCTOSTHHBIX MarHUTOB MPU UX 00bEIUMHEHUH
U pa3JeIcHUN.

16. VccnenoBanue AeMCTBUSI 31EKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KaTYIIIKH
C TOKOM M MAarHuTa OT CWJIbI TOKA M HAIIPABJICHHS TOKA B KaTYILKE.

18. 3yuyeHue AeCTBUSA MarHUTHOTO TOJISL HA IPOBOJIHUK C TOKOM.

19. KoncrpyupoBanue U u3ydeHue paboThl 2JIEKTPOIBUTATEIS.

20. U3mepenne KII/] anekTpoaBuraTeabHON yCTaHOBKH.

21. OnbITBl 1O UCCIIEJOBAHMIO SBJIEHUS 3JEKTPOMAarHUTHOM WMHIYKIUH:
UCCIIeIOBaHUE U3MEHEHUN 3HAUEHUS U HAIIPaBJICHUs HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue sBiICHUS.

Mexannyeckoe gaBukeHue. MarepuanbHas Touka. (Cucrema  OTCYéTa.
OTHOCUTENBHOCTh MEXAaHUYECKOrO0 JIB)KEHMs. PaBHOMEpHOE MpsSMOIMHEIHOE
neuxeHue. HepaBHoMepHoe mNpsMoiuHelHoe ABMkeHue. CpelnHsisi U MTHOBEHHas
CKOPOCTb T€J1a IPU HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHEilHOe aBHkeHue. (CBoOoaHOE
nagenue. OneiTel [anumnes.

PaBHOMepHOE IBIKEHHE O OKpYXHOCTH. [lepwom u dvacrora oOpalieHus.
JIunelinas u yrinoBas CKOpoCcTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

[Tepsriii 3akoH HproToHna. Bropoit 3akon HetoTtona. Tperuit 3akon HeroToHa.
[IpuHuuMn cynepno3uuuu Cuil.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIBKEHHUSI, CHIIA
TpEHUs MOKOs1, APYTHE BUIbI TPEHUSI.

Cuna TSXKECTM U 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHHE CBOOOIHOTrO
najgenus. JIBmwxenue rmaner Bokpyr Counima. [lepBas xocmMuyeckas CKOpPOCTb.
HeBecoMocTh 1 meperpysku.



PaBHOBecue marepuanbHON TOYKH. AOcomOTHO TBEpHOE Teno. PaBHOBecue

TBEPAOrO TeJa ¢ 3aKperUIEHHON OChlo BpamieHus. MomeHT cuinbl. LleHTp TsbxecTH.

I/IMHy.]'ILC Tena. M3MeHeHue HUMITYyJIbCA. I/IMHyJ'IBC cHiIbl. 3aKOH COXpaHCHUA

HUMITYyJIbCA. PeaktupHOE JABHXKCHUC.

Mexanunueckasi padoTa U MOIHOCTb. PaboTa cuil TSXeCTH, yIpyroCTH, TPEHUS.

CBs3b OHEPIrun u pa6OTBI. HOTGHHI/IaﬂbHaH OHEprusa TCjia, MNOJHATOIO HaA

IIOBEPXHOCTHIO 3emiin. [loTeHnmanpHas dHeprus cxarou npyxuHbl. KnHernueckas

sHeprus. Teopema O KMHETMYECKON SHEpruu. 3aKOH COXPAHEHUS MEXAaHUYECKOU
SHEPIrUH.

Jlemoncmpayuu.

1. HabmroneHue MeXaHMYECKOro ABMIKEHHS Tela OTHOCHUTENIBHO PasHbIX Tell
OTCUéTa.

2. CpaBHeHue myTed W TpAaeKTOPUI JABMKEHUS OJHOIO U TOTO XKe Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS IPSIMOJIMHEMHOIO IBHXKEHUS.

4. WccnenoBaHue NpU3HAKOB paBHOYCKOPEHHOTO JBUKECHHUSL.

5. HabmoneHnue ABMKEHHS TeJa IO OKPYKHOCTH.

6. HaOmoneHune MexaHMUECKUX SBJICHUH, MPOUCXOAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
kaOuHeTa PU3MKH.

7. 3aBHCUMOCTb YCKOPEHMS Te€la OT MAacChl Tela U ACHCTBYIOLIEH Ha HETro
CHJIBI.

8. HaOmromenue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJI.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUIKEHUU.

10. Ilepenaua umnysnbca npy B3aUMOAEHCTBUM TE.

11. [IpeobpazoBaHust SHEPTUU NPU B3aUMOACHCTBUM TEIL.

12. CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHnue UMITyJIbCca IPU A0COIIOTHO YIIPYTrOM B3aUMOJACHCTBUH.

14. HabnrojeHne peakTUBHOTO JBMXKEHUSL.

15. CoxpaHeHHe MEXaHHUUECKOW SHEPTUU NPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHre MEXaHMYECKON PHEPrUH MPHU ABMXKEHUU TeNa MOJA JEHCTBUEM

IIPY’KUHBI.

Jlabopamopuwsie pabomul u onvimol.

1.

KoHncTpynpoBanue Ttpakta Aisi pasroHa W JaidbHEHILIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA WU TCIICIKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WU JBUKCHUS
IaprKa M0 HAKJIOHHOW TIJIOCKOCTH.

OmnpeneneHve yCKOpEHHUs Tela MPU PABHOYCKOPEHHOM JABM)KCHUU I10
HaAKJIOHHOM MIOCKOCTH.

HccnenmoBanue 3aBUCUMOCTH TYTH OT BPEMEHH IPU PAaBHOYCKOPCHHOM
JBUKCHUH 0€3 Ha9aTbHOW CKOPOCTH.



5. IlpoBepka THIIOTE3bl: €CJIM TPU PABHOYCKOPEHHOM JIBIXKCHHH 0e€3
HAYaJIbHOM CKOPOCTHM IIyTH OTHOCSATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE TPOMEXKYTKH BPEMEHH OJTMHAKOBEI.

6. HCCHGI{OB&HHG 3aBUCUMOCTH CHUJIBI TPCHHA CKOJIBXKCHHUA OT CHJIIbL
HOPMAJIbHOI'O JaBJICHUA.

7. Omnpenenenue k03P PUIHCHTA TPSHUS CKOITBKCHUS.

*

Onpenenenne KECTKOCTU NPYKUHBI.
9. Omnpenenenuie pabOTHI CUIIBI TPEHUS TP PABHOMEPHOM JIBIYKEHHH TeJa 10
TOPU30HTAIILHON IIOBEPXHOCTH.
10. Ompenenenue pa®OThl  CHUJIBI  YHOPYIOCTM IpU MOABEME Ipy3a C
HCIOJIb30BAHUEM HENOBMKHOTO U IIOJBUXKHOTO OJIOKOB.

11. M3yuenune 3aKkoHa COXpaHEHUS YHEPIHUH.

Paznen 9. Mexanuueckue KoyeOaHHs U BOJIHBL.

KonebarenbHoe amxeHne. OCHOBHbIE XapaKTEPUCTUKH KOJEOAHMI: MEpPHOL,
4acTOTa, aMIUIMTyJa. MareMaTudyecKud W INpYKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPTUH NP KOJIEOATENbHOM JIBUKEHUHU.

3aryxatomme  KoJeOaHWUs. BeiHyXIeHHBIE — KOJIEOaHHMS. Pe3onanc.
Mexannueckue BoaHbl. CBONCTBA MEXaHUYECKUX BOJIH. [IpoosibHBIE U MONIEpeYHbIe
BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpoCTpaHeHus. MexaHUYecKHe BOJIHBI B
TBEPAOM TeJIe, CEHCMUUYECKUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka M BbIcoTa ToHa. OtpakeHue 3Byka. WHOpa3Byk u

YIIBTPa3BYK.
Jlemoncmpayuu.
1. HabGmrogenue kojeOaHUH Tead IOA JCHCTBHEM CHJIbI TSHKECTH W CHJIBI
YIOPYTOCTH.
2. Habmonenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
3. HaOnronenue BEIHYXACHHBIX KOJIEOaHUN U pe30HAHCA.
4. PacnpocTpaHeHHe MPOAOIbHBIX U MONEPEUHBIX BOJH (Ha MOJICIH).
5. HaOGnrogeHnue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnwsie pabomul u onvimol.

1. Ompenenenue 4acTOTHl M EPUO/IA KOJIEOAHUI MaTEMAaTHIECKOTO MasiTHUKA.

2. OrmpeneneHue 4acTOTHI M NEprUo/ia KoJeOaHuil MPYKHHHOTO MasiTHAKA.

3. HccnepoBanue 3aBUCHUMOCTH TNEpHOJa KoyieOaHUIl MOABEIIEHHOTO K HUTH
rpy3a OT AJIMHBI HUTH.

4. WccnenoBaHue 3aBHCHUMOCTH IepHOJa KoJeOaHU MPYKHHHOTO MasTHHKA
OT Macchl Ipy3a.

5. TlpoBepka HE3aBUCHUMOCTH Tepuojaa KoieOaHUM Trpy3a, MOABEIIEHHOTO K
HUTH, OT MacChI Tpy3a.

6. OmpIThl, JEMOHCTPHUPYIOUIME  3aBUCUMOCTh  IepuoAa  KosieOaHMid
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHHBI.

7. VI3mepeHue yckopeHusi CBOOOIHOTO Ma/ICHHUS.



Paznen 10. DnekTpoMarHUTHOE MOJIE U AIEKTPOMArHUTHBIE BOJTHBI.

DNeKTpOMarHuTHOE  ToJe.  DIeKTpoMarHuTHble  BOMHBL.  CBoOICTBa
ANEKTPOMAarHuTHeIX BOJH. Illkama SIeKTPOMarHUTHBIX BOJH. Vcmonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U.

OnekTpomarHuTHas npupoaa ceta. CKOpocTh cBeTa. BoyiHOBBIE CBOMCTBa
CBeTa.

Jlemoncmpayuu.

1. CBoiicTBa 3J€KTPOMarHUTHHIX BOJIH.

2. BoiiHOBBIE CBOIICTBA CBETA.

Jlabopamopmsie pabomul u onvimol.

1. V3yueHue CBOWCTB JJIEKTPOMATHUTHBIX BOJH C IOMOIIbIO MOOHIIBHOTO

TenedoHa.

Pa3znen 11. CeToBble SIBIEHUS.

JIyueBas moznens ceera. Mcrounuku cBera. [IpsmonnHeitHOe pacnpocTpaHeHue
ceera. 3atmenus Comnna u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpa)KEHHUs CBETA.

[Ipenomiienne cBeta. 3akoH mpenomieHus cBera. lloaHoe BHyTpeHHee
oTpakeHue cBeTa. Vcronb30BaHKe MOJIHOTO BHYTPEHHETO OTPaXXEHUS B ONTHYECKUX
CBETOBOJAX.

Jlunza. Xon nyueit B munHze. OnTHueckas cucreMa Qoroanmnapara, MUKPOCKOIIa
u Teneckona. a3 kak ontuyeckas cucrema. biuzopykocTs U JaIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel Hpetorona. Crnoxxenwue
CHEKTpaJIbHBIX 1[BETOB. Jlucrepcus cBeTa.

Jlemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuuecKkuil CBETOBO/I.

Xox my4eit B coOMparoiiei JInH3e.

XoJ JIydeil B paccenBarole JIMH3E.

[Tonmy4yenne n300paKeHU C TTOMOMIBIO JIH3.
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[Tpunuun neiicTBus Goroanmnapara, MUKpPOCKOINA U TEJIECKOIA.

10. Mogaens rinaza.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlonyuyenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopmsie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yrila OTPa)KCHHsI CBETOBOIO Jiydya OT yIija
MaJeHMSL.

2. W3ydeHue XapaKTepUCTUK N300paKEHHsI IPEIMETA B TUIOCKOM 3€pKalie.

3. HccnenoBaHue 3aBUCMMOCTH yIJla MPEIOMIIEHUSI CBETOBOIO Jiyda OT yIija

MaJCHUsI Ha TPAHUIIE «BO3TyX—CTEKIIO.



4. TlomyueHue n300pakeHUI ¢ OMOILBIO COOMPAIOIIEH JIMH3BI.

5. Omnpenenennie (HOKyCHOr0 paccTOSIHMS U ONTHUYECKOH CHUIIbl coOMparoiien
JIMH3BI.

6. OmnbIThI 110 Pa3I0KEHUIO OEIOr0 CBETA B CIIEKTP.

7. ONnBITHI 1O BOCHPUATHIO I[BETA IMPEIMETOB MpPH WX HAOIIOICHUH dYepe3
[[BETOBbIC (DUIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBIEHUS.

OmnbiTel Pezepdopna m mnanerapnass monenb aroma. Mognenb aroma bopa.
Hcenyckanue u noryionieHue ceera atoMmoM. KBaHThI. JInHelHyaThie CIEKTPBI.

PaguoaktuBHOCT. Anbda-, Oeta- U ramma-usnydeHus. CTpoeHHE aTOMHOIO
anpa. Hykionnas Moznens aromHoro sapa. M3oronsl. PaguoakTuBHbIE NpeBpalleHus.
Ilepuon nomypacnazna aTOMHBIX SIED.

SnepHble peakiuu. 3aKOHBI COXpPaHEHMs 3apsJ0BOIO W MAacCOBOIO YHCEIL.
DHeprus cBA3M aTOMHBIX sifiep. CBsi3b Macchl U SHEPruu. Peaknuu cuHTesa u J1elneHus
anep. Uctounuku sHepruu ConHua v 3BE31.

SAnepHas osHepretuka. JIeHCTBHS paJMOaKTUBHBIX HW3JIy4YCHUH HaA IKUBBIC

OpPTraHU3MBI.
Jlemoncmpayuu.
1. CuexTpsl U3JIy4eHUs U TOTJIOIIECHHUS.
2. CnexTpsl pa3IMyHbIX Ta30B.
3. CnekTp Boaopoa.
4. Habmonenue TpekoB B kamepe Buibcona.
5. Pabora cuérurka HOHU3UPYIOIUX U3TYICHUH.
6. Peructparus n3mydeHus MPUPOIHBIX MUHEPATIOB U TIPOYKTOB.

Jlabopamopusie pabomul u onvimol.

1. HaOmtoneHue CIIOMIHBIX U TUHEHUATHIX CIIEKTPOB U3ITyYEHUSI.

2. HWccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHIIBI IO TOPMOZHOMY ITYTH

(o pororpadusim).

3. H3mepeHue paanoakTUBHOTO (poHA.

[ToBTOpPUTENBEHO-0000IAIOIINNA MOTYTb.

[ToBTOpPUTEIIEHO--0000MAONIUI MOTYJTb MTPEHA3HAYECH JJII CHCTEMATH3aIluU U
0000IIeHNUS TIPEMETHOTO COJICPKAHUS U OIBITA ICATEIHHOCTH, IPUOOPETEHHOTO TIPH
W3YYCHHH BCEro Kypca (H3WKM, a Takke JUIg TOATOTOBKM K OCHOBHOMY
roCy/IapCTBEHHOMY OJK3aMeHy M0 (u3MKe i1 O0Yy4aromuxcs, BBHIOPABIIMX 3TOT
y4eOHBIN TTpeIMeT.

[Ipy u3ydeHUH NAHHOTO MOJYJS PEATH3YIOTCS U CHUCTEMATH3UPYIOTCS BHJIbI
NeSITeIbHOCTH, HA OCHOBE KOTOPBIX O0OECHedMBaeTCs [IOCTHXKEHUE MPEIMETHBIX H
METamnpeaMETHBIX  IJIAHUPYEMBIX  pe3ylbTaToB  o0y4deHus,  (opmupyercs
€CTECTBCHHOHAYYHAs TPAaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICOBAHHUS
SBIICHUW TPUPOJBI W TEXHHUKH, OBJIAJICHHEC YMCHUSMU OOBSICHATH (PUINUCCKUE
SBIICHUSI, TPHUMCHSS TIOJYYCHHBIC 3HAHWSA, pemaTh 33Ja4d, B TOM YHCIE
KAaueCTBEHHBIC U IKCIIEPUMEHTAIbHbIE.



[IpuHIMIIHAIBHO AEATEIBHOCTHBIM XapaKkTep AAHHOIO pa3jielia pealu3yeTcs 3a
C4€T TOrO, YTO OOYYAIOIIUECS BBIMOIHSIIOT 33/1aHUS, B KOTOPBIX UM MPEAIaraeTcs:
HA OCHOBE TIONyYEHHBIX 3HAHMM paclo3HaBaTh M HAYYHO OOBSCHATH
(du3nUYecKre SIBICHUS B OKPYKAIOIIEH MPUPOJIC U MTOBCEAHCBHON KHU3HU;
WCIIOJIb30BaTh HAay4YHBIE METOABl MCCIEAOBAHUS (DU3HMUYECKUX SIBICHUH, B TOM
yyuCIe Uil TPOBEPKH TUIOTE3 U MOTYYECHUS TEOPETUYECKUX BBIBOJOB;
OOBSICHSIT, HAy4YHBIC OCHOBBI HaWOOJIee BAXKHBIX JOCTHKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAapUMeEp, MPAKTUYECKOr0 MCIOJIb30BAHUS PA3JIMYHBIX MCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHUS BCEX HM3BECTHBIX BHUIOB
SHEPIUHU.



INDTIAHUAPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIET'O ObPA30OBAHUNA

W3yuenune Gu3MKN Ha ypOBHE OCHOBHOTO 00IIEero 00pa3oBaHuUs HAPABICHO HA

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIPCIMCTHBIX MW HNPCIAMCTHBIX O6pa30BaT€JII)HI)IX

pe3yJIbTaToB.

B pesynbrare u3ydeHus: GU3MKU HA YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus y

oOyuatomerocst OyayT chhOpMHUPOBAHEI CIICAYIONIUE JIMYHOCTHBIC PE3yJIbTAThI B YACTH:

1) maTpuOTHYECKOr0 BOCTIUTAHMSL:

- IPOSIBJICHHE MHTEpPECAa K MUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOHN
(du3nyecKoil HayKu;

- LIGHHOCTHOE OTHOUIEHUE K IOCTUKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB,;

2) rpa)/1aHCKOI'0 U IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY)KJIEHHHM OOLIECTBEHHO 3HAYUMBIX U
TUYECKUX IPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM IPUMEHEHUEM JIOCTHKEHUI
buznky;

- OCO3HAaHUE BAXHOCTU MOPAIbHO--3TUYECKUX MPHUHIUIIOB B JIEATEIbHOCTH
y4€HOT0;

3) acTeTUYECKOro BOCIIUTAHUS:

- BOCIPHATHE 3CTETHYECKMX KAdecTB (pu3mueckol HAayKu: €€ TapMOHHYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) LEHHOCTH HAyYHOTO IMO3HAHHUSA:

- OCO3HAHUE IEHHOCTH (PU3NIECKON HAyKH KaK MOITHOTO MHCTPYMEHTA MTO3HAHHUS
MHpPa, OCHOBBI Pa3BUTHs TEXHOJIOI'MM, BA)KHEUILIEH COCTABIAIOIIECH KYJIbTYPBHI;

- pa3BUTHE HAy4HOH JH0OO03HATENBHOCTH, HHTEpeca K HCCIeN0BaTeIbCKON
JESTEIIBHOCTH;

5) popmupoBaHus KyIbTYpPbI 310POBbSl U SMOLIMOHAIBHOTO 0J1aronoayyus:

- OCO3HaHWE [EHHOCTH Oe30macHoro o0paza JKM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MMpE, BAXKHOCTH TpaBMJI O€30MaCHOro TIOBEJECHUS Ha
TPaHCIOPTE, Ha JIOporax, C 3JEKTPUYECKUM M TEIJIOBBHIM OOOpYJOBAaHUEM B
JIOMAIIHUX yCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HABBIKA Pe(PICKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOro )K€ IIpaBa y APyroro 4ejaoBeKa;

6) TPYZIOBOTO BOCIIUTAHUS:

- AaKTUBHOE Y4YacTH€ B pEHICHUM IPaKTUYEeCKUX 3ajad (B paMKax CeMbH,
00pa3oBaTeNbHON OpraHU3alNK, TOpoja, Kpasi) TEXHOJIOTHYECKON U COIMaIbHOMN
HANpaBJICHHOCTH, TPEOYIOUINX B TOM YUCIIE M (PU3MUECKUX 3HAHMIA;

- HHTepecC K MPaKTHYECKOMY M3Y4EHHUI0 Ipodeccuil, CBI3aHHbIX C (PU3UKOM;

7) 3KOJIOTUYECKOr0 BOCIUTAHUS:



e - OpHEHTanMs Ha TPUMEHEHUE (PHU3MUECKUX 3HAHUN JUIS pelieHHs 3a1ad B
00JTacTH OKpY)Kalolled Cpezpl, IJIAHWPOBAaHUS IIOCTYIIKOB M OICHKH UX
BO3MOYHBIX MTOCIIEJICTBHH JUIS OKPYKAIOIIEH CPebl;

® - OCO3HaHHE TJIO0ATBHOTO XapakTepa HSKOJOTMYECKHX HpolieM M IyTed HX
peleHmus;

e §)ajanTanuu K U3MEHSIOIUMCS YCIOBUAM COLMAIbHON U IPUPOIHOM CpeJibl:

e - IOTPeOHOCTH BO B3aUMOEHCTBUY IPU BBINOJIHEHUH HCCIEIOBAaHUN U IPOEKTOB
(Gu3nuecKoil HanPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM JAPYTHX;

® - TIOBBIIICHHE YPOBHA CBOCH KOMIETEHTHOCTH 4Yepe3 IMPaKTHYECKYIO
NeSITebHOCTD;

e - oTpeOHOCTh B (pOPMUPOBAHUM HOBBIX 3HAHWH, B TOM 4HuCle (HOPMYyITUPOBATH
UJIeH, TIOHSTHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SBICHUSX;

e - OCO3HaHHWE JePUIMTOB COOCTBEHHBIX 3HAHWUH M KOMIIETEHTHOCTEH B OOJIACTH
buznky;

® - [IJJAHUPOBAHHUE CBOETO Pa3BUTHSI B IPUOOPETEHUH HOBBIX (PU3UUYECKUX 3HAHMIA;

® - CTpEeMJICHHE aHAJU3UPOBaTh U BBIABJIATH B3aUMOCBS3U NPHUPOJIBI, OOILIECTBA U
9KOHOMMKH, B TOM YHCJIE C MCII0JIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX [JEHCTBHM C Y4YETOM BIMSHUSA Ha OKPYXKAIOLIYI Cpeny,
BO3MOXHBIX ITTI0OOAJIBHBIX MOCIIEACTBUH.

METAIIPEJMETHBIE PE3VJIbTATDbI

B pesynbTare ocBOECHUS IPOrpaMMBbI 10 (HU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanus y oOydarorerocs 0yayT copMUPOBaHbI METAIIPEIMETHBIC PE3YIIbTATHI,
BKJIIOUYAOIIE [103HABATEIIbHBIC YHUBEPCAIbHBIE yueOHbIe NEUCTBUA,
KOMMYHHUKATHBHBIC ~ YHUBEpCalIbHbIE  y4eOHbIE  JCHCTBUS,  PETYJISTHBHBIC
YHUBEpPCAJIbHbIE yueOHbIE AEUCTBHUS.

ITo3naBartenbHbBIC YHUBCPCAJIBHLIC y‘le6HI>Ie JIEHUCTBUS

Ba3oBble toruyeckue AeiCTBUS:

® BBISBISATH M XapaKTEPU30BaTh CYIICCTBEHHbIC MPHU3HAKH OOBEKTOB
(sBICHUR);

® YCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(DHUKAIMKM, OCHOBAHHS IS
0000IIICHNS ¥ CPAaBHEHUS;

® BBIBISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHSI B pacCMAaTPUBAEMBIX (pakTax,
JTAHHBIX U HAOJIFOICHUAX, OTHOCAIIUXCS K (DU3UUIESCKUM SIBIICHUSM;

® BBIBISTh MPUYUHHO--CJIICICTBEHHBIC CBSI3W TPH HM3y4eHUU (DU3HMUECKHUX
SIBIICHUW M TIPOIECCOB, JENaTh BBIBOJBI C UCTIOIb30BAHUEM JICTYKTUBHBIX U
WHIYKTHBHBIX YMO3aKIIOYCHHM, BBIIIBUTATh THUIIOTE3BI O B3aMMOCBS3SIX
(U3HYECKUX BEIIUYMH;



CaMOCTOSITENIFHO BBIOMPATh CIIOCO0 peieHus yueOHoW (hu3n4IecKoil 3amaun
(cpaBHEHME HECKOJIbKMX BAapUAHTOB  peEUIeHMs, BbIOOp Haumbosee
MOJIXOASAIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIACICHHBIX KPUTEPHEB).

ba3oBrie nccnenoBaTenbCKUe ASUCTBUSA:

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIBCKUI HHCTPYMEHT IT0O3HAHMS;
IIPOBOAUTH 10 CAMOCTOSITEJIbHO COCTABJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢u3nyeckuif  SKCIEpPUMEHT, HeOOJbIIOe HCccleloBaHue (pu3nyecKoro
SIBJICHUS;

OLIEHMBaThb HAa NPUMEHUMOCTb U  JIOCTOBEPHOCTh  HH(OpMAIHUIO,
IIOJIy4EHHYIO B XOJI€ UCCIIENOBAHUS I DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS U BBIBOABI 10 pe3yJbTaTaM
IIPOBEAEHHOTO HAOJIOIEHUS, OTIbITA, UCCIIEI0BaHMS;

NPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEHIIee  pa3BUTHE  (PUIUIECKUX
IIPOILIECCOB, A TAKXKE BBIBUIaTh MPENNOI0KEHHU 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabota ¢ nadopmanmeii:

MIPUMEHATH PaA3JINYHbIE METOJIbl, HHCTPYMEHTBI M 3alpOChl IIPU MOUCKE U
otOope WHGOpPMALMK WM AAHHBIX C Y4E€TOM MPEJIOKEHHOW yueOHOM
busnueckoil 3a1auu;

aHAJTM3UPOBaTh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HWHPOPMALUIO
pa3IMYHbBIX BUJOB U (DOPM MpeICTaBICHUS;

CaMOCTOSITENIFHO ~ BBIOMpAaTh  ONTUMAIBHYIO  (GOpPMY  TpPEACTaBICHHUS
nH(pOpMaIIMY U WITIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECTIOKHBIMH CXEMaMH,
auarpaMMmamu, HHOUM rpadukoil U uX KOMOUHAIMSIMHU.

KOMMYHI/IKaTI/IBHLIe YHUBCPCAJIbHbBIC y‘{e6HBI€ HeﬁCTBHHZ

B Xoie OOCyXIeHHs Y4eOHOTO Marepualia, pe3yJIbTaToOB JIaOOPaTOPHBIX
paboT M TIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOUl TeMbI U
BBICKA3bIBaTh HJCH, HAICJICHHBIC HA pEIICHHUE 3aJa4yd W IOJJCpiKaHue
01aro’kenaTelIbHOCTH OOIIEHNS;

COIOCTABJIATh CBOM CYXXICHHSI C CYXKICHUSMH JPYTHX YYACTHUKOB JHAJIOTa,
OOHapyXUBATh Pa3IMYKE U CXOJICTBO MO3HIINN;

BBIPQXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPENCTABIISATh PE3YJbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MOHUMATh W HMCIIOJIb30BaTh MPEUMYIIECCTBA KOMAaHHOW M WHIWBUIYaIbHOM
paboThI MPH PelICHNH KOHKPETHOW (PU3NIECKOM MPOOIIEMBI;

MPUHUMATD LIEJIM COBMECTHOM JIeATEIbHOCTH, OPraHU30BbIBaTh JCUCTBHUS 110
€€ OCTH)KEHUIO: PaCTIPEICISITh PO, O0CYKIaTh MPOLECCH U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHHS HECKOJIbKUX JIIOJICH;



BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUIas KayeCTBEHHOI'O pe3yjbTaTa I10
CBOEMY HAIPABIICHUIO U KOOPJIUHUPYsI CBOU JNEHCTBUS C IPYTMMH WICHAMU
KOMAaH/JIbI;

OLICHUBATh KAueCTBO CBOETO BKJIAJa B OOMIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIFHO C(OPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsatuBHbie yHUBEpCAIbHbBIE yUeOHbIE NECTBUS

CaMOOpFaHI/IBaHI/IHZ

BBISIBIIATH NPOOJIEMBI B JKM3HEHHBIX W YUEOHBIX CHTYalUsAX, TPEOYIOIIHUX
JUIs pelieHns GU3NYeCKUX 3HaHUH;

OPUEHTHPOBATbCS B  PA3IMYHBIX  NOJAXOJAX  IMPHUHATHS  pELICHUH
(MHIMBUYyalbHOE, NPUHATHE PEUICHHs B TIpyMIe, NPUHITHE pPELICHUI
rpynmnomn);

CaMOCTOSITENIFHO COCTABIISITh AITOPHTM peIIeHUs] (U3NYECKON 3aJauu WK
IUIAHA HCCIICAOBAaHUS C Y4ETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh MpeAaracMble BapUaHThl peILICHUI;
JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIIMOHAIBHBIA WHTEJUICKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYaLlUH U IIpeuIaraTh IjiaH €€ U3MEHEHHUS,
OOBSICHAT  NPUYUHBl  JOCTHXKEHMS  (HEJOCTMIXKEHUS)  PEe3yJIbTaToOB
NesTeIbHOCTH, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJIHEHUS
¢u3nyeckoro  HUccieloBaHMA WM NPOEKTa) Ha OCHOBE  HOBBIX
OOCTOSITENIbCTB, W3MEHUBIIUXCS CUTyallMi, YCTaHOBJEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBUSM;

CTaBUTH ce0s Ha MECTO APYTOro YeJIOBEeKa B XOJI€ CIOpa WIN JUCKYCCUH Ha
Hay4HYIO TEMY, IOHUMaTb MOTUBbI, HAMEPEHHUsI U JIOTUKY JIPYroro;
MPHU3HABATH CBOE MPABO HA OMIMOKY MPH pEeIIeHNH (PU3HMUECKUX 3aa9 WIH B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPAaBO APYTOro.

[NPEAMETHBIE PE3VIJIBTATHI

K KOHLY 06yquI/m B 7 KIacce MMPEAMETHBIC PC3YJIbTATHI HaA 0a3oBOM YPOBHE

JOJIKHBI OTpaKaTb C(l)OpMI/IpOBaHHOCTL y o6yqa}0m1/1xc51 yMeHHﬁZ

UCIOJIb30BaTh MOHATHS: (U3UYECKUE U XUMHUECKHE SBJICHUS, HAO0ICHUE,
AKCIIEPUMEHT, MOJIENb, TUIIOTe3a, SAMHHIBI (PU3NYECKUX BEIMYUH, aTOM,
MOJIeKyJla, arperaTHbleé COCTOSIHHMsI — BemlecTBa (TBEpIOE, IKHUIKOE,
razoo0pas3Hoe), MeXaHH4eCcKoe JIBIKEHUE (paBHOMEpPHOE, HEpaBHOMEPHOE,



MPSIMOJIMHEHOE), TPaeKTOpUs, PaBHOJEHCTBYIOIIAs cuia, AeopMmarus
(ynpyrasi, nmiaacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/bL;
pasnmuyarh siBneHus (auddysus, TErIoBoe IBMKEHHWE YACTHIl BEIIECTBA,
paBHOMEpPHOE  JIBIDKEHHE, HEpaBHOMEPHOE  JABIDKCHHE,  WHEpLUS,
B3aMMOJICIICTBUE TeJl, paBHOBECHE TBEPIBIX TeNl C 3aKPEIIEHHOW OChIO
BpallleHus, Tepeada AaBleHusl TBEPAbIMU TEJIaMU, KUIKOCTSIMHU U Ta3aMu,
atMoc(epHOe JaBlieHWE, IUIaBaHUE TeJ, MPEBPAIlCHUsT MEXaHUYECKOU
SHEPrUM) MO OMHCAHUIO MX XapaKTePHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOE SIBIICHUE,

pacrmo3HaBaTh  MPOSIBICHWE  HM3YyYEHHBIX  (U3UYECKUX  SABICHUH B
OKpYXKalolleM MHpe, B TOM 4YHCIe (HU3MUECKUE SBICHHUS B TIPUPOJIE:
IPUMEPHI JBIKEHUS C PA3IMYHBIMH CKOPOCTSIMH B JKMBOM M HEKUBOU
npupoje, ACWCTBUE CHUJIBI TPEHHs B TMPHPOJAE M TEXHUKE, BIUSHUC
aTMOC(EepHOTO JaBIICHUS HA XUBOW OPTraHU3M, IUIaBaHHWE PHIO, pbIUard B
TeJIe YeIIOBEeKa, IPU STOM IMEPEBOAMUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHM ) (PU3NYECKUX SBIICHUM;
OIMCHIBATh M3yYCHHBIC CBOMCTBA TeN M (PU3MUECKUE SIBICHUS, WUCIOIB3Ys
¢dusnveckne BeMUIMHBI (Macca, 00BEM, TNIOTHOCTD BEIIECTBA, BPEMS, ITyTh,
CKOpPOCTb, CpeIHsSsi CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, Bec Tela,
CHJIa TpEHUs, AaBlieHue (TBEPIOTO Tena, KUIKOCTH, ra3a), BHITAIKUBAIOIIAS
CWJIa, MEXaHW4eckas padoTa, MOIIHOCTh, IUJICUO CHJIbI, MOMEHT CHIIbI,
KO3 (ULIMEHT TMOJe3HOro JCHCTBHS MEXaHU3MOB, KHHETHYeCKas |
MOTEHLIMAJbHAs JHEPrus), MpU OMNHCAHUU MPABUIBHO TPAKTOBATh
(bU3NYEeCKU CMBICI UCTIONB3YEMBIX BEJIHUWH, UX 0003HAUEHUS W €AMHUIIBI
(GU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOUINE JIaHHYIO
(GU3NYeCKyI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TpaduKu
M3YyYEHHBIX 3aBHCUMOCTEH (PH3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3WYECKHE SIBICHUS U IPOIECCHI,
UCIOJIb3YSl MpaBUiIa CIOKEHUs cui (BAOJIb OJHOM mpsMoil), 3akoH I'yka,
3akoH [lackans, 3akoH Apxumesna, MpaBWIO paBHOBecUs pbidara (0yoka),
«30JI0TOE MIPABHUIIO» MEXAHUKHU, 3aKOH COXPaHEHUSI MEXaHHUUECKON YHEPTUH,
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alKCHIBATh €ro
MaTEeMaTHYeCKOE BBIPAKECHHUE;

OOBSICHATH (PM3NYECKHE SABICHHS, ITPOILECCHl M CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIATh
MIPUYMUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHUE U3 1—2 JIOTUYECKUX
maroB ¢ omnopoid Ha 1-2 H3y4EeHHBIX CBOWMCTBA (PU3UUYECKUX SIBICHUM,
(bu3MYECKUX 3aKOHA U 3aKOHOMEPHOCTH;

pemiats pacu€THbIe 3aauu B 1—2 AeiicTBUS, UCIONB3YS 3aKOHBI U (hOPMYIIHI,
CBsI3bIBatOIME (PU3MUECKHE BEIIMYMHBL: HA OCHOBE aHAIM3a YCIOBHS 33aa4l
3aMuCchiBaTh KPAaTKOE YCJIOBHE, MOJCTaBIATh (PU3UUYECKHE BETUYHMHBI B
dbopMylbl M TPOBOAUTH pacuéThl, HAXOAWTHh CIPABOYHBIC JAaHHBIE,



HEOOXOAMMBIE JUI  pEUICHUS 3adad, OICHUBATh  PEATMCTUYHOCTD
MOJTY4eHHOH (PU3NYECKON BEITMYUHEI,

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPU TOMOIIU
(U3MUECKUX METOJIOB, B ONMCAHUM HCCIICTOBAHUS BBIACIATH MPOBEPSIEMOE
NPEAIONIoKEeHUE (TUIOTE3Y), pa3indaTh U UHTEPIPETHPOBATH MOTYICHHBIH
pe3ysbTaT, HaXOIUTh OUIMOKM B XOJE OIbITA, JENaTh BBIBOJBI IO €ro
pesynbTaram;

MIPOBOJIUTH ONBITHI MO HAOIIOACHUIO (DU3UYECKHX SBICHUHN MM (PU3NICCKUAX
CBOMCTB TeN: (OPMYJIUPOBATH IPOBEPSIEMBIC NPEAIOIOKEHUS, COOMpaTh
YCTaHOBKY W3 MPEAJIOKEHHOTO O0OPYIOBAaHUS, 3alUCHIBATH XOJ OIBITA H
(hOpMyIIMPOBATH BEIBOJIBI;

BBITIOJIHSTH TPSMbBIE H3MEPEHUS PaCcCTOSHUS, BPEMEHH, MacChl Tea, 00bEMa,
CHJBI M TEMIepaTypsl C HCIIOJIb30BAHUEM aHAJOTOBBIX M HH(POBBIX
npuOOpoB, 3alMCHIBATh IOKa3aHUs NPUOOPOB C y4ETOM  3aJaHHOM
a0COJFIOTHOM MOTPELTHOCTH U3MEPEHUIT;

NPOBOANTH UCCIEOBAaHHE 3aBUCUMOCTU OJHOW (PM3NYECKOW BEIMYMHBI OT
ApYroil ¢ WCIOJIb30BaHHEM TPSMBIX HM3MEPEHUI (3aBUCHUMOCTH MYTH
PaBHOMEPHO JIBHXKYIIIETOCS TEJIa OT BPEMEHH JBIDKEHHUSI TEJla, CUIIBI TPEHUS
CKOJILKEHUSI OT Beca Tela, KadecTBa OOpabOOTKM TOBEPXHOCTEH Ten
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAH CONPUKOCHOBEHHS TeJl, CHIIBI
VIPYTrOCTH OT YIUIMHEHUS TPYXKHHBI, BBHITAJIKUBAIOMICH CHJIBI OT 00BEMa
MOTPYKEHHOW YaCTH TeJla M OT IIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeNla, OT TIyOWHBI, HA KOTOPYIO MOTPY)XEHO TeJIO, YCIOBHI
IUIaBaHMS TeJ, YCJIOBHH PaBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO  HCCIEAOBaHMS, COOUMpaTh YCTaHOBKY H
BBITIOJIHATH HM3MEPEHUs, CIeAys NpeAJoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl TOJXYYEHHOW 3aBHUCHMOCTH (DM3MUYECKUX BEIHYMH B BHJIE
NPEUIOKEHHBIX TAaOMUIl W Tpa(uKoB, AENaTh BBIBOJBI IO pPE3yJIbTaTam
MCCIICIOBaHMS,;

NPOBOANUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEIUYMH (IUIOTHOCTD
BEIIECTBA )KHUJKOCTH U TBEPJIOTO TEJA, CUJIA TPEHUS CKOJIBKCHHUS, JaBIICHHIE
BO3/yXa, BBITAIKMBAIONIAS CHJIA, JCHCTBYIONIass Ha TOTPYXKEHHOE B
KHUJIKOCTH TeJO, KOA(PPUIIUESHT MOJIE3HOTO JACHCTBUS MPOCTHIX MEXaHU3MOB),
cienysl NPEUIOKEHHOM WHCTPYKUMU: TIPH  BBIIOJHEHUNM H3MEPEHUM
COOMpPAaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIISATH 3HAYCHUE HCKOMOM
BEJINYMHBI;

coOoaTh MpaBmiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPHUHIUMBI JEHCTBHUS NMPHOOPOB M TEXHUYECKUX YCTPOHCTB:
BECBI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYIbI, OapOMETp, phIuar,
MIOJIBMYKHBIA U HETIOABIKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTH;



XapaKTepu30BaTh TNPHUHIMIBI  JCUCTBUS HM3YyYCHHBIX TPUOOPOB U
TEXHUYECKHX YCTPOWMCTB C ONOpOH Ha WX OMHCaHUS (B TOM 4YHCIE:
MOJIIMITHUKY,  YCTPOWCTBO  BOAONPOBOJA, THAPABIMYECKHNA  TpPECC,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS O
CBOMCTBaxX (hU3MUECKUX SIBJICHUM M HEOOXOAMMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTL  TpUMEPHl  (HAXOAUTh  HWHPOpPMAIMIO O  MPUMEpPax)
MPAKTUYECKOTO MCMOJIb30BaHUS (PU3UYECKMX 3HAHUN B MOBCEIHEBHOM
KU3HH JJIs1 oOecriedeHus] 0€30MacHOCTH MpU OOpalieHuy ¢ MpudopamMu U
TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUS 3/I0POBBS U COOIOJICHUSI HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpere;

OCYIIECTBIISATh OTOOp HMCTOYHHKOB uHpopManuu B HHTepHere B
COOTBETCTBUH C 3aJ]aHHBIM MOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIUXCS
3HAHUW W MTyTEM CpaBHEHUS PA3IUYHBIX HCTOYHUKOB  BBIIEIATH
uH(pOpMaIIMIO, KOTOpas SBISETCS MPOTHBOPEUMBON WIU MOXET OBITh
HEJIOCTOBEPHOI;

UCIOJIb30BaTh MPH BBIMOJHEHUU Y4YEOHBIX 3aJlaHUN HAyYHO--TIOMYJISPHYIO
TUTEpaTypy (U3UUECKOT0 COAEPIKaHUs, CIIPABOYHBIE MAaTEPUANIbI, PECYPCHI
cetm MHTepHeTr, Biaaerb mnpuéMamMu  KOHCICKTHPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMAIUH U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC KpaTKHUE MUChbMEHHBIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB HMH(MOpMANUU (PU3UUECKOTO COAEPKAHHS, B TOM
qrcie MyOJUYHO AeNaTh KPaTKUE COOOIIEHHS O pe3yabTaTax MPOEKTOB HITH
Y4eOHBIX HCCIENOBaHMNA, NMPU STOM TPAMOTHO HCIIOJIB30BaTh M3yUCHHBIN
MOHATHWHBINA ammapaT Kypca (U3HWKH, COMPOBOXKIATh BBICTYILICHUE
Mpe3eHTalNEN;

IPY  BBITIOJIHEHUU YYEOHBIX IPOCKTOB M HCCICIOBAHUN pacCIpeNeisaTh
0053aHHOCTH B TPyINIE€ B COOTBETCTBHHM C IIOCTaBICHHBIMHU 3aJauyaMH,
CIIEINTh 3a BBINOJHEHHWEM IUIaHA JIEHCTBWIA, aJEKBAaTHO OLEHHUBATH
COOCTBEHHBI  BKJIaJ] B  JIEATENbHOCTh  TPYMIbI,  BBICTPAUBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBIE, YUUTHIBAsI MHEHHE OKPYKAIOUIHUX.

K KOHLY 06yquI/m B 8 Kjacce IMPEAMETHBIC PC3YJIbTATHI HA 0a3o0BOM YPOBHE
JOJIKHBI OTpaKaTb C(l)OpMI/IpOBaHHOCTL y o6yqa}0m1/1xc51 yMeHHﬁZ

WCIIOJIb30BaTh MOHATUA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSI BEUIECTBA, KPUCTAJUIMUECKUE U
amop(HbIe TeJa, HACHIIIEHHBIM U HeHACBIIEHHBIN Map, BIAXHOCTh BO3/yXa,
TeMIIepaTypa, BHYTPEHHSSI YHEPTHUs, TEIJIOBOM JBUTATEINb, JIEMEHTAPHBIN
AIEKTPUUYECKUN 3apsij, IEKTPUUECKOE TMOJIE, TPOBOJHUKHN U JTUIICKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE MOJIE;

pasnuyath SBJICHUS (TEIIOBOE pACIIUPEHHE U CXKaTHe, TeIulonepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KANWJUIAPHBIC SIBJIICHUS, HCIApEeHUE,
KOHJIGHCAllUsI, TUIABJIICHWE, KpHUCTALIM3alus (OTBEp/IeBaHUE), KHUIICHHE,



TerIonepeaaya (TeTIIONPOBOAHOCTH, KOHBEKIIHS, U3JTy4CHHE),
ANIEKTPHU3AIMS TeJ, B3aUMOJCHCTBUE 3apsiioB, ACHCTBUS 3JIEKTPHUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHHUTOB, JEHCTBHE
MarHUTHOTO TIOJII HAa TPOBOJHHUK C TOKOM, SJIEKTPOMArHUTHAsI WHIYKITHS)
10 ONHCAaHWIO HX XapaKTEPHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOE SIBIICHUE,

pacmo3HaBaTh  MPOSBICHUE M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpY)KalollleM MHUpe, B TOM 4YHCle (PU3NYecKue SBICHUS B IMPHUPOAE:
MOBEPXHOCTHOE HATSHKEHHWE W KalWUIApHBIE SIBJICHUS B TPHPOJE,
KpucTa/ulbl B Tpupone, wusnydeHue ConHIa, 3aMep3aHue BOAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, AJIEKTPHUECKHUE
SBJICHUSI B aTMocdepe, SJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHHTHOE
noJie 3emiu, apei¢ NoIrCOB, pOJib MATHUTHOTO 1OJIA 1151 )KU3HU Ha 3emile,
HOJISIPHOE CUSTHHE, TIPH STOM IIEPEBOIUTH NPAKTHUECKYIO 33/1a4y B yU4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (GU3HMUYECKHX SBJICHUII;
OIMCHIBATh M3yYCHHBIC CBOMCTBA TeN M (PU3MUECKUE SIBICHUS, WUCIOJIB3Ys
¢du3nuecKkre BEIWYHMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTusi, KOJIHMYECTBO
TEIUIOTHI, Y/IEIbHAs TEINIOEMKOCTh BELIECTBA, y/Ie/IbHAS TEIUIOTa IUIaBICHUS,
yJelbHast TeIIoTa MapooOpa3oBaHus, yelbHas TEIIOTa CTOPAHUS TOIUINBA,
KOX(QPHUIHUEHT TOJE3HOTO NEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIbHAS
BIIAXHOCTh BO3/yXa, JJIEKTPUYECKUIH 3apsl, CHJIa TOKa, 3JIEKTPHUYECKOE
HaNpsDKCHHWE, COMPOTUBIICHWE MPOBOJIHUKA, YICIBHOE COMPOTHBIICHUE
BEIIECTBA, padoTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA), MPH OIMHCAHUH
NPaBUWIFHO TPAaKTOBaTh (U3MYECKUH CMBICI HCIIOIB3yEeMbIX BEIIMYHMH,
00O3HaueHHS ¥ EIWHHIBI (U3MYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOIUE JaHHYIO (DM3UUYECKYIO BEIWYHMHY C JIPYTUMH BEIHMYHMHAMH,
CTPOUTH IpaduKu N3y4EHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEITHUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SIBICHHUS W MPOLECCHI,
UCTIONIb3ysS. OCHOBHBIE MOJOXXEHHUSI MOJIEKYISIPHO--KHHETUYECKOW TEOpUH
CTPOCHHMSI BEIECTBA, NMPHUHLUI CYNEPIO3ULIUHN IMOJeH (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma ajs ydacTka LN, 3aKOH
JUxoyns—JleHna, 3aK0H COXpaHEHUs YHEPTHH, IIPU 3TOM J]aBaTh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA M 3aITUCHIBATh €0 MAaTEMaTHUECKOE BBIPAKECHNUE;
OOBSCHATH (PU3MYECKUE MPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMi NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATDH
PUYNHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYecKux
IaroB ¢ OMopoil Ha |—2 W3ydeHHBIX CBOMCTBAa (DU3MYECKHX SIBICHUH,
(U3NIECKHUX 3aKOHOB MJTM 3aKOHOMEPHOCTEH;

pemarb pacu€THbIC 3a/1a4d B 2—3 AWCTBUS, UCIIONIB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBAONINE (PU3NYECKHUE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4n
3aIUCBIBATh KPATKOE YCIIOBUE, BBISBIATh HEJOCTATOK JAHHBIX JUIS PEIICHHS
3ajauu, BBIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIEC IS €€ peIIeHHUs,



IPOBOJUTH PAcy€Thl M CPAaBHMUBATh IOJIYYEHHOE 3HAa4YeHUE (PU3UUECKOM
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMY;

pacrno3HaBaTb HpPOOJIEMBbl, KOTOPbIE MOXHO PpEUIUTh IMpPU [OMOIIU
(GU3MYEeCKUX METO/I0B, MCIIOJb3Yysl OIMCAaHME HCCIEI0BaHMs, BbIIEIATh
IIPOBEPSIEMOE  NPEAIOJOKEHUE, OLIEHUBATh IPABUIBHOCTh  IOpPsIKA
IIPOBEJICHUS UCCIIEOBAHHS, J€JIaTh BBIBOJBL;

MIPOBOJIUTH ONBITHI MO HAOMIOACHUIO (DU3UYECKHX SBICHUN MIIN (PU3NICCKUAX
CBOWCTB TeJ (KalWIUISApHBIE SBJICHUS, 3aBUCUMOCTb JABJICHMS BO3IyXa OT
ero o0bEMa, TeMIepaTypbl, CKOPOCTH Ipoliecca OCTHIBAHHS M HarpeBaHUs
IpU M3JIyYEHUH OT I[BETa M3JIydaroulei (morsjomaromeil) nOBEpXHOCTH,
CKOPOCThb HCIIApEHHUS BOJBI OT TEMIIEPATypbl JKUAKOCTH M IUIOMIAANA €€
IIOBEPXHOCTH, JJIEKTPU3ALMs TEJI W B3aUMOJCHCTBHE DIIEKTPUUYECKHUX
3apsA0B,  B3aUMOJCKHCTBHME  IIOCTOSIHHBIX ~ MAarHWTOB,  BH3yaJIM3alus
MarHMTHBIX I0JIEH MOCTOSIHHBIX MAarHWTOB, IEUCTBUS MarHUTHOI'O IOJS Ha
IIPOBOJHUK  C  TOKOM, CBOMCTBA  DJIEKTPOMAarHuTa, CBOMCTBA
JIEKTPOABHUraTeNss IOCTOSHHOIO TOKa): (opMyaupoBaTh IpOBEpsEMbIe
IPEIINOI0KEHNsA, COOMpPaTh YCTAaHOBKY U3 MPEIJI0KEHHOT0 000pya0BaHUs,
OIUCBIBATh XOJI OIBITA U (POPMYIUPOBATH BBIBOJBI;

BBITIOJHATD MPAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHOW BIIAXKHOCTH
BO3[lyXa, CHJIbBI TOKA, HAIpPSDKEHHS C MCIOJIb30BAHMEM AHAJIOTOBBIX
npubOpPOB M JATUYUKOB (PU3MYECKUX BEIMYMH, CPABHUBATH PE3YJIbTATHI
U3MEpEeHuH ¢ yuy€ToM 3a1aHHOM aOCOIIOTHON OTPEIIHOCTH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCHMOCTH OIHON ()M3WYECKON BEITHMYUHBI OT
Apyroi ¢  HCHOJb30BAaHMEM  MpPSIMbIX  HU3MEpPEHUH  (3aBUCHMOCTb
COIIPOTHBJIEHUSI IIPOBOJHMKA OT €ro JUIMHBI, IUIOW@AAW IIONEPEYHOrO
CEUEHHUs U YACIIBHOTO CONPOTHUBIICHUS BEIECTBA IIPOBOJHMKA, CHJIBI TOKa,
HIYILIEro 4Yepe3 NPOBOAHUK, OT HAIPSLKEHUS Ha IPOBOJHUKE, HCCIIEOBAHUE
MIOCJIEZIOBATEBHOTO U MapajUIeIbHOTO  COEAUHEHHM  INPOBOJHUKOB):
TUTAHUPOBATh MCCIIEIOBAHNE, COOUPATh YCTAHOBKY U BBIIOIHATH H3MEPECHHUS,
cliefysl TIPENJIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3YJIbTAThl TOIYYECHHOM
3aBUCUMOCTH B BUJ€ TaOJIULl U TpaUKOB, /1€1aTh BBIBOJBI IO Pe3yJibTaTaM
UCCIIEIOBaHUS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHUS (U3UUECKUX BENUYMH (yAeTbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COINPOTHUBIEHUE IPOBOJHUKA, pabdora U
MOIIHOCTh 3JIEKTPUUECKOr0 TOKA): IUIAHUPOBATH HM3MEpPEHMs], COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAysl NPEIJIOKEHHOW WHCTPYKLHH, U
BBIYHCJIATh 3HAYECHNUE BEIINYUHBI,

coOoIaTh MpaBmiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000pyOBaHUEM;

XapakTepu30BaTh  IPUHLMIBI  JEUCTBUA  U3YYEHHBIX NpuUOOpPOB U
TEXHUUYECKUX YCTPOICTB C ONOPOM Ha MX ONMUCAHUS (B TOM YMCIE: CUCTEMA
OTOIUICHHs JIOMOB, TMIPOMETp, MapoBasi TypOHMHA, aMIIEpMETpP, BOJIbTMETD,



CUETYMK DIIGKTPUYECKOW DHEPrUH, DJICKTPOOCBETHTEIbHBIC IPHOOPHI,
HarpeBaTeIbHbIC 3JIEKTPOIPUOOPHI (IpuMepHI), ANEKTPUICCKUE
MPEIOXPAaHUTEIH, SJCKTPOMArHHUT, JJIEKTPOJBHUraTelb MOCTOSHHOIO TOKA),
WCIIONIb3YSl 3HAHHWS O CBOMCTBAX (PH3UYECKHUX SIBJICHUW M HEOOXOIMMBIC
¢busnveckrne 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUUECKUE YCTPOMCTBA W HM3MEPUTCIbHBIC
pUOOPHI IO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHIIKOCTHBIH TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETp, JBHUTraTeilb BHYTPEHHETO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JJICKTPHUYSCKUX IEHeH C
MOCJICOBATEIHPHBIM U MMAPAJIICIIBHBIM COSJIMHCHUEM 3JIEMEHTOB, pa3jiddasi
YCIIOBHBIC 0003HAYCHHSI JIEMEHTOB AJICKTPUICCKUX LICTICH;

MPUBOJIUTL  TpUMEPHl  (HAXOAUTh  HWHPOPMAIMIO O  MPUMEpPax)
MPAKTUYECKOTO WCIOIh30BaHUS (PU3UYECKMX 3HAHUN B TIOBCEIHEBHOMN
KU3HU i1 oOecredeHusi 0€30MacHOCTH TpH OOpalieHuu ¢ npubopamMu U
TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHCHUS 3JIOPOBBS M COOIIIOJICHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH cpee;

OCYIIECTBIIATh TOUCK HHpOpManmu Gu3udeckoro coaepkanus B IHTepHETE,
Ha OCHOBE HMCIOIIMUXCS 3HAHUH W TYyTEM CPAaBHEHHS JOIOJHHUTEIHHBIX
HMCTOYHUKOB BBIACIATh MH(POPMAIUIO, KOTOPAs SBISACTCS MPOTHBOPCUMBOM
WJIM MOYKET OBITh HEJIOCTOBEPHOIA;

WCIOJIb30BaTh MPH BBITIOJHEHUU YYCOHBIX 3aJlaHUH HAYIHO--TIOMYJISIPHYIO
TUTEPaTypy (PU3NYECKOTO COICpPIKAHUS, CIPABOYHBIC MaTepUaIbl, PECYpChI
cetn MHTepHer, Biaaerb npuéMamMH  KOHCIEKTHPOBAHHUS  TEKCTa,
npeoOpa3oBaHust HHPOPMAIIUH U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC W KpPATKHE YCTHBIC COOOIICHWSI,
0000mIast wHGOPMAIIMIO W3 HECKOJIBKUX HCTOYHHKOB (HHU3UYECKOTO
COJICp KaHUsI, B TOM YHCJIC TYOJUYHO MPEJICTABIATh PE3YJIbTAThI IPOSKTHOU
WM HCCIIEIOBATEIIbCKOM JEITEIbHOCTH, IPH TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBIA TOHATUWHBIA ammapat Kypca (U3UKH, CONPOBOXKIAThH
BBICTYILJICHHE TIPE3CHTAIIHCH;

IpPHU BBIMOJIHEHUH YYEOHBIX IPOCKTOB M HCCICJOBAHUN (U3NICCKUX
MPOIIECCOB  PaCIpeNeNiATh OO0S3aHHOCTH B TpPYIIE B COOTBETCTBUU C
[IOCTABJIEHHBIMU 3a7adaMi, CJIEIUTHh 3a BBINOJHEHHEM IIJIaHA JEWCTBHH H
KOPPEKTHPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIH BKJIAaJ B
JESTeILHOCTh TPYIIBI, BBICTpABaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(IUKTHIL.

K xoHmy oOydenus B 9 kiacce mpeiMeTHBIE Pe3ysbTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTpaKaTb C(l)OpMI/IpOBaHHOCTL y o6yqa}0m1/1xc51 yMeHHﬁZ

HCIIOJIB30BATh IIOHATHUA: CucremMma OTC‘-IéTa, MaTcpHraJIbHasA TOYKa,
TPACKTOPHUA, OTHOCHUTCIIBHOCTH MCXAaHHWYCCKOI'O JIBUIKCHMUA, Z[G(l)OpMaLII/IH
(ynpyrasi, mnjacTuuyeckas), TpPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEPErpy3Kd, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TEIO,



HEHTP TSDKECTU TBEPIOTO Teja, paBHOBECHE, MEXaHMUYECKHE KoJeOaHMs M
BOJIHBI, 3BYK, HH(PA3BYK H YIBTPa3BYK, DJICKTPOMArHUTHBIC BOJIHBI, LIKaJa
ANIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TAIBHO30PKOCTh, CIIEKTPHI
WCIYCKaHUsI ¥ TOTJIOIIEHUs, anbda-, 0eTa- U raMMa-u3IydeHus, U30TOIbI,
sIepHasi SHEPTeTHKa;

pa3nuuaTh SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
IBWKCHUE, PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE [BI)KEHHE, CBOOOIHOE
naJIcHue TeJl, pABHOMEPHOE BIDKEHHE MO OKPYXHOCTH, B3aHMMOJICIHCTBHUE
TEJ, PEaKTHBHOE MIBIIKEHHE, KoJjeOaTelbHOE IBMKECHHE (3aTyXamolue M
BBIHY)KJICHHBIC KOJICOaHUs), PE30HAHC, BOJHOBOE JBIKCHHE, OTpPaKEHHUE
3ByKa, MPSIMOJMHEHHOE paclpoCTpaHEHHE, OTPaXCHHWE M TIPEIOMIICHHUE
CBETa, MTOJTHOE BHYTPEHHEE OTPAKCHUE CBETA, Pa3joKeHHe OeJoro cBera B
CIIEKTp U CJI0KEHHE CIEKTPaJIbHBIX IBETOB, TUCIIEPCHUS CBETA, ECTECTBEHHAS
PaaOaKTHBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa H3Iy4CHHUs) 110
OMMCAHUIO WX XapaKTEepHBIX CBOWCTB W Ha OCHOBE  OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3MYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSBICHUE M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpy)XaromieM Mupe (B TOM uyHcie (QHU3MYECKHEe SIBJICHUS B IPHUPOE:
IPUIMBBL U OTJIMBBI, ABMKeHHE IU1aHeT COJHEYHOM CHCTEMBbl, PEaKTUBHOE
IBIDKEHUE JKMBBIX OpPraHW3MOB, BOCIPHSTHE 3BYKOB IKHBOTHBIMH,
3eMJICTpSICEHUE, CEHCMHUYECKHe BOJIHBL, I[yHaMH, 9XO, IIBeTa TeT,
ONITUYECKUE SBJICHUS B TIPUPOJE, OWOIIOTHYECKOE NEHCTBHE BUAMMOTO,
yIBTPapUOIIETOBOTO M  PEHTICHOBCKOTO  M3IIyYeHUH, E€CTCCTBCHHBIN
pagroaKTHBHBIA (OH, KOCMHYECKHE Jy4d, pPaJAMOAKTUBHOE H3ITy4CHHE
NPUPOIHBIX MHHEPAJIOB, JICHCTBUE pAJAMOAKTUBHBIX HM3IYyYCHUH Ha
OpPraHM3M 4YeJIOBEKa), MPH STOM MEPEBOAMTH MPAKTHUUECKYIO 3ajady B
y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (U3MYECKHX
SIBIICHHI;

OIUCHIBATh M3YYCHHBIC CBOWCTBA TNl M (DU3UYECKUE SIBICHUS, UCIIONB3YS
¢u3nueckue BeNWYMHBI (CPeOHSsI M MIHOBEHHas CKOPOCTh Teja IpH
HEpaBHOMEPHOM JBIIKCHUH, YCKOpPEHHE, IepeMEIlIeHHUEe, IIyTh, YIJIOBas
CKOpOCTh, CHJIa TPEHHSA, CHJIA YIPYTOCTH, CHJIa TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TAJCHUS, BEC Tela, HMIIYJIbC Tela, MMITYJIbC CHIIBI,
MeXaHu4eckas paboTa W MOIIHOCTh, IOTCHUIHUAIbHAS JSHEPrHUs Tea,
MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MIIM, MOTCHIUANbHAS YHEPTUs CHKATOU
NPYKUHBI, KHHETUYECKasi SHEPTHsI, ITOJIHASI MEXaHUYeCKast SHEPTHsI, TIEPHO
M YacToTa KojeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTelb NPEJIOMJICHUS Cpeabl), NpU ONHCAHHU
NPaBUWIBHO TPAaKTOBAaTh (U3MYECKUH CMBICI HCIIOIb3yEeMbIX BEIIMYMH,
0003HaYeHHs W EOUHHIBI (U3NYECKUX BEJIMYWH, HAXOAWUTh (OPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (DU3WYECKYIO BEJIHYMHY C JPYTMMHU BEITUYWHAMH,
CTPOUTH TPa(UKH N3YUYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITHYHH;



XapaKTepu30BaTh CBOMCTBA Tell, (U3WYECKHE SIBICHUS U IPOIECCHI,
UCTIONB3Yysl 3aKOH COXPAHEHUS JHEPTruH, 3aKOH BCEMHUPHOTO TSTOTEHUS,
MPUHIUI CYTIEPIO3HUIIAN CHJI, IPUHIIMIT OTHOCUTENBHOCTH [ ammiesi, 3aKOHBI
HpioTOHa, 3aKkOH COXpaHEHMs UMIIyJIbca, 3aKOHbI OTPAXEHUSA W
IIPEJOMIICHUSI CBETA, 3aKOHbI COXPAaHEHMsI 3apsI0BOI0 U MAacCOBOTO YHCEIN
IpU SIEPHBIX pEaKUUsAX, IPU ITOM J1aBaTh CJIOBECHYIO (HDOPMYIHPOBKY
3aKOHA U 3aIIUCBIBAaTh €r0 MaTEMaTHUYECKOE BBIPAXKEHUE;

OOBSICHATh (PU3MUECKUE MPOIECCHl W CBOMCTBAa Tel, B TOM YHUCIE W B
KOHTEKCTE CHUTYyallull NPaKTHUKO-OPHEHTUPOBAHHOIO XapaKTepa: BBIABIATH
PUYMHHO--CJICZICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB C OMOpPOl Ha 2-3 W3yYEHHBIX CBOMCTBAa (DM3MYECKUX SIBICHUH,
(U3NIECKHUX 3aKOHOB MJTM 3aKOHOMEPHOCTEH;

pewaTh pacuéTHbIE 3a7jauul (ONMUPAIOLIMECs HA CUCTEMY U3 2—3 ypaBHEHMI),
UCHOJb3Ysl 3aKOHBI M (DOPMYJIBI, CBSI3bIBAIOLINE (PU3MUECKUE BEIMUYUHBI: HA
OCHOBE aHaJM3a YCJIOBHS 33Ja4yM 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH
HE/IOCTAIOIINE WM U30BITOYHBIC JaHHbBIC, BEIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOAWMBIC JUISI  PEIICHUs, MPOBOIUTH pPAacY€Thl M  OLICHUBATH
PEATMCTUYHOCTD MOTYYSCHHOTO 3HAUCHHS (PU3MUECKON BEIIMIHMHEI,
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPU TOMOIIU
(U3NYECKUX METO/OB, HCIIONB3Ysl OINWCAHHWE WCCIIEIOBAHUS, BBIIEIATDH
MPOBEPSAEMOE  TPENAIOJIOKEHHE, OIECHUBATh TPABWIBHOCTH  MOpPSAKA
NPOBEICHUSI  MCCIEOBAaHUS,  JeNaTh  BBIBOABI,  HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U OIIBITOB;

MIPOBOJIUTH ONBITHI MO HAOMIOACHUIO (DU3UYECKUX SBICHUN MM (PU3NIECKUAX
CBOWCTB Ten (M3ydeHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs
SHEpPIuu, 3aBUCHUMOCTb MEepuoja KoJeOaHUil MPYKMHHOTO MAasiTHHKA OT
Macchl Ipy3a U KECTKOCTH MNPYXKHUHBI U HE3aBUCHUMOCTb OT AMIUIMTY]IbI
MaJIbIX KOJIeOaHWH, NPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, Pa3JIOKEHUE
Oeroro cBera B CHEKTpP, M3yuy€HHE CBOMCTB H300paKEHMsS B IUIOCKOM
3epKajie ¥ CBOHCTB H300pakeHUs IpeaMeTa B coOuparomeil JuHse,
HAOJIOZCHNE  CIUIOIIHBIX W JIMHEWYaThIX  CIIEKTPOB  HM3JIyYEHUS):
CaMOCTOSITENIFHO ~ cOOMpaTh  YCTaHOBKY M3  HW30BITOYHOrO  Habopa
000pYyAOBaHUs, ONKMCHIBATE X0 ONBITA U €r0 Pe3yibTaThl, (POPMYITHPOBATH
BBIBOJIBI;

MPOBOJIUTh MPHU HEOOXOTUMOCTH CEpHUIO TPSMBIX W3MEPEHUH, OMpenesis
cCpelHee 3HaueHue u3MepsAeMoll BenuuMHbl ((POKyCHOE paccTOsIHHUE
coOuparomield  JTUH3BI), OOOCHOBBIBATH BBIOOp cmoco0a H3MEpeHHUs
(u3mepuTenpHOTO TIPHOOPA);

MPOBOJUTH HWCCIENOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIUYHH C
WCIIOJIB30BAaHUEM TPSIMBIX U3MEPEHHH (3aBUCHMOCTh IIYTH OT BPEMEHHU TPH
PaBHOYCKOPEHHOM JIBIDKGHMHM 0€3 HadaJlbHOH CKOpPOCTH, TNepuoja
KoJIe0aHUH MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yrja



OTPa)KEHMsI CBETa OT yIJjla MaJeHHs U yIjla IpeJoMIICHUs OT yria MaJeHus):
IUIAHUPOBaTh  UCCIIEOBaHUE, CaMOCTOSTEIbHO COOMpaTh YCTaHOBKY,
(buKCUpPOBaTh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEIMYUH
B BUie Ta0auIl U TpaduKoB, 1e1aTh BBIBOBI 110 PE3yIbTaTaM MCCIICIOBAHUS;
IPOBOJUTh KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BEJIWYMH (CpeaHss
CKOpPOCTb U YCKOPEHHE Tella PH PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE
CBOOOJHOIO TmajaeHus, KECTKOCTb MPYKHUHBI, KOXPQHUUHUEHT TpeHUs
CKOJIb)KEHUS, MEXaHWdeckas paboTa M MOIIHOCTb, 4acTOTa M MEPUOJ]
KOJICOaHWH MAaTEeMaTUYECKOTO U MPY>KUHHOTO MasiTHUKOB, OTITUYECKAasl CUja
coOuparomell JIMH3bL, PAAMOAKTHBHBIN (DOH): TUIAHUPOBATH H3IMEpPEHMUS,
coOMpaTh OSKCIEPHUMEHTAIFHYI0 YCTAaHOBKY U BBIOJIHATH H3MEPEHHS,
clieflysl NpPEUIOKEHHONW HHCTPYKLMHU, BBIYMCIATH 3HAUEHHE BEJIUYMHBI U
aHAJIM3UPOBATh MOJIy4YEHHBIE PE3yJIbTAThl C YUETOM 3a/laHHON MTOTPELIHOCTH
HU3MEpEHUI;

coOoIaTh MpaBmiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000pyaOBaHUEM;

pa3nuyatb OCHOBHBIC TIPU3HAKM W3YyYCHHBIX (DU3MYECKHX MOJeNei:
MaTepHallbHas TOYKa, A0COIIOTHO TBEPIOE TEJIO, TOUCYHBII HCTOUHUK CBETA,
Jqy4, TOHKas JIMH3a, IUIaHETapHas MOJeNb aToMa, HYKJIOHHAas MOJEib
aTOMHOTO $71pa;

XapaKTepu30BaTh MPHUHLOUIBl  JCHCTBUS  HM3YYCHHBIX TNPUOOPOB |
TEXHUYECKHX YCTPOWCTB C ONOpOH Ha WX ONHCaHUS (B TOM 4YHCIE:
CIMJIOMETpP, JATUYUKU TIOJIOKEHUs,, PACCTOSHUS U YCKOPEHMs, pakeTa,
9XO0JIOT, OYKHM, T[EpHCcKoN, (QoToanmapaT, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX  (U3MYECKUX SABJICHMH UM  HeoOXoaumble  (u3NYECKUe
3aKOHOMEPHOCTH;

UCIOJb30BAaTh CXEMbl U CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTMYECKHUX MTPOLIECCOB MPH
peleHNH  y4yeOHO--IIPAKTUYECKUX  3a7ay, ONTHYECKHE CXEeMbl IS
MOCTPOESHHSI N300paKEHHH B TUIOCKOM 3€pKaJie M cOOMparomieii TuH3e;
OPUBOAUTH  NpUMEphl  (HAXOOUTh  MHGPOPMALUIO O  IPHUMEPaAX)
IPAKTUYECKOI0 HCIHOJIb30BaHUSA (PU3MUECKUX 3HAHUH B IIOBCEAHEBHOM
KU3HHU U1 o0OecrieyeHnss 0e30MacHOCTH MPH OOpameHnu ¢ MpuOOpaMu |
TEXHUYECKHMHU YCTPONCTBAMHU, COXPAHEHUS 3/I0POBBS U COOIIOJICHHSI HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpee;

OCYLLECTBIIATh MOUCK MHPOpMaLuu GpU3nuecKoro coaepxkanus B UntepHere,
CaMOCTOSITENIFHO ~ (DOPMYyNTUpPYsl TIOMCKOBBIA  3allpoOC, HAXOIWTh IyTH
OTIpeNIeNIeHUs] JIOCTOBEPHOCTH TIOJyY€HHOW HH(GOpMAMM Ha OCHOBE
MMEIOIINXCS 3HAHUH U JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

WCIOJIb30BATh TPU BBHIOJHEHUN YYEOHBIX 3aaHUI HAyYHO--TIOMYJISAPHYIO
TUTEpaTypy (U3UUECKOTO COAEPIKaHUs, CIIPABOYHBIE MAaTEPUANIbI, PECYPCHI



cetu HMHrepHer, Bnaaerb npuéMamMM  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC W YCTHBIE COOOIICHUS Ha OCHOBE
uH(pOpMallMd M3 HECKOIbKUX MCTOYHHUKOB (DU3MUECKOTO COAepKaHUS,
MyOJMYHO MPEACTABIATh PE3YNbTAaThl MPOSKTHOW WM UCCIIEI0BATEIbCKOMN
NEeSITeNIbHOCTH, IIPU 3TOM I'PaMOTHO KCIIOJIb30BATh U3YYCHHBIN MOHATHIHBIN
anmapar Hu3y4aeMoro pasaena (U3MKH U COMPOBOXKAATh BBICTYIUICHHE
Mpe3eHTaIMeH ¢ y4ETOM 0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHNPOBAHUE

7 KIIACC
Ne KonnuectBo wacos
DNEeKTpOHHbBIE
HaumenoBanue pas3znenoB u (mrdpoBkIe)
1! Konrponwnsel | IIpakTruecku
TEM TIPOTPaMMBI Bceero o0Opa3oBaTebHEIC
/ € paboThI € paboThI
pecypcehl
1|
Paznen 1. ®usuka u €€ poJib B MO3HAHUHM OKPYKAIOIIET0 MUPa
. bu6mmoreka [{OK
’ ®dwusmKa - HayKa 0 IPUPOJIe 2 0 0 https://m.edsoo.ru/7f4
1
16194
. bu6mmoreka [{OK
' du3nUecKre BETUYHHBI 2 0 1 https://m.edsoo.ru/7f4
2
16194
| B . bubmuoreka [JOK
3' CTOUTBCHHOHAYSHBI METOR 2 0 1 https://m.edsoo.ru/7f4
MIO3HAHUS 16194
Hroro no pazueny 6
Pa3nen 2. IlepBoHavanbHble CBEAECHHS O CTPOCHUH BELLIECTBA
5 bu6mmoreka [{OK
1' CrpoeHue BeriecTBa 1 0 0 https://m.edsoo.ru/7f4
16194
2. JIB>keHue U B3aUMOJICICTBUE ) 0 | bubnuorexa [JOK
2 YaCTHII BEIIECTBA https://m.edsoo.ru/7f4



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

A ¢ cocTo bubmuoreka [JOK
I TOSTHUS
TperatHs 2 https://m.edsoo.ru/7{4
BEIIECTBA 16194
Uroro no pazneny 5
Paznen 3. JIBrokeHHe ¥ B3aUMOJICHCTBUE TEI
bu6mmoreka [IOK
MexaHHYeCKOE ABUKCHUE 3 https://m.edsoo.ru/7f4
16194
bubmuoreka [{JOK
WNueprus, Macca, TIIOTHOCTh 4 https://m.edsoo.ru/7f4
16194
bu6mmoreka [IOK
Cwita. Bunpl cun 14 https://m.edsoo.ru/7f4
16194
Uroro no pazneny 21
Pazpnen 4. JlaBnenue TBEPIABIX TEM, )KUIKOCTEH U Ta30B
Jasnenue. [lepenaua bubnnorexa [IOK
JIaBJICHUS TBEPABIMU TEIIAMH, 3 https://m.edsoo.ru/7f4
JKHIKOCTSIMHU U Ta3aMu 16194
bu6mmoreka [IOK
JlaBiieHHE KHUIKOCTH 5 https://m.edsoo.ru/7f4

16194



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

4 bu6mmoreka [{OK
’ ATMochepHOe naBiieHue 6 0 https://m.edsoo.ru/7f4
3
16194
4. JleicTBUE JKUAKOCTH U I'a3a Ha bubmorexa HOK
4 N — 7 3 https://m.edsoo.ru/7f4
16194
Uroro no pazneny 21
Paznen 5. PaboTa n MOIIHOCTE. DHEPTHs
5 bubmuoreka [JOK
1' PaGora 1 moutHOCTE 3 1 https://m.edsoo.ru/7f4
16194
5 bubmuoreka [JOK
2' [IpocThie MeXaHU3MBI 5 1 https://m.edsoo.ru/7f4
16194
s bu6mmorexa [{OK
' MexaHnuueckasi SHeprus 4 1 https://m.edsoo.ru/7{4
3
16194
Uroro no pazneny 12
PesepBHOE BpeMs 3
OBILIEE KOJIMYECTBO YACOB 68 13

[10 ITPOIT'PAMME



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

8 KIIACC

Ne KoaunuectBo yacos
DNEeKTPOHHBIE
HaumenoBanue pazzenos (mdpoBkIc)
I Kontposbnsl [IpakTrueckue
¥ TEM TIPOTrPaMMBbI Bceero o0OpasoBarebHbIC
/ e paboThl paboTE!
pecypcsl
1|
Paznen 1. TennoBsie siBeHUs
CTpoeHue u CBOMCTBA bubamorexa LOK
P 7 0 0 https://m.edsoo.ru/7f41
BEIIECTBA
8lce
bubnuorexa [JOK
TertoBbIe MPOIIECCHI 21 1 5 https://m.edsoo.ru/7f41
8lce
Uroro no pazueny 28
Pazgen 2. DnekTpuveckrue 1 MarHUTHBIC SIBIICHHS
DIIEKTPUUECKHE 3apsiIbl. bubnmoreka [JOK
3apsoKeHHBIC Tella U HX 7 0 1 https://m.edsoo.ru/7f41
B3alMOJICHCTBUE 8lce
s C—— bubnuorexa [JOK
. 20 1 7 https://m.edsoo.ru/7{41
IJICKTPUICCKUN TOK
8lce
bubnuorexa [JOK
MarHuTHbIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f41
8lce



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

bu6mmotreka [IOK

421. i:; ;;E;ﬁaFHHTHaH 4 0 https://m.edsoo.ru/7f41
8lce
Hroro no pasneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 145

YACOB I10 [TPOTPAMME



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

9 KIIACC

No KonmaecTBo yacos
DNEeKTPOHHBIE
HaumenoBanue pazzenos (mdpoBkIc)
I Kontposbnsl [IpakTrueckue
¥ TEM TIPOTrPaMMBbI Bceero o0OpasoBarebHbIC
/ e paboThl paGoTHI
pecypcsl
I
Pazgen 1. Mexanndeckue sIBJICHUS
MexaHn4eCcKoe IBMKEHNE bubmmorexa [OK
A 10 0 1 https://m.edsoo.ru/7141
1 CIIOCOOBI €70 OIMCAHUS
adab
bubnuorexa [JOK
BsaumopelictBue Ten 20 1 3 https://m.edsoo.ru/7{41
adab
bubnuorexa [JOK
3aKOHBI COXPAHEHUS 10 0 3 https://m.edsoo.ru/7f41
adab
Uroro no pazueny 40
Paznen 2. Mexannuyeckue KojeOaHus U BOIHEI
bubnnoreka [JOK
MexaHndeckue KoueOanms 7 0 3 https://m.edsoo.ru/7f41
a4a6
Mexanndeckre BOITHEI bubmmorexa [OK
' 8 1 3 https://m.edsoo.ru/7f41

3BYyK

adab



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

Wroro no pazneny 15
Pa3nen 3. DnekTpoMarHuTHOE I0JIE€ U 3JIEKTPOMATrHUTHBIE BOJIHBI
3 DJIEKTPOMArHUTHOE II0JIE U bubmorexa HOK
’ p 6 0 https://m.edsoo.ru/7{41
1 3JICKTPOMArHUTHBIC BOJTHBI
adab
Hroro no pazneny 6
Pasznen 4. CBeTOBEIE BIEHUSA
4 3aKOHBI pacIPOCTPAHEHN bubmmorexa [OK
' pactipoctp 6 0 https://m.edsoo.ru/7f41
1 cBeTa
adab
4 JIMH3EI ¥ OIITHYECKHE buGmorexa HOK
2' OHEODEL 6 0 https://m.edsoo.ru/7f41
puoop ada6
bubnnoreka [JOK
4. P o
ASTOICHHE DEIOTO CBeTa 3 0 https://m.edsoo.ru/7{41
3 B CIEKTp
ada6
Wroro no pazneny 15
Pa3nen 5. KBaHnTOBLIE SIBJICHUS
5 bubmuoreka [JOK
1' SInepHble peaknuu 7 1 https://m.edsoo.ru/7f41
ada6
5. Ucnyckanue n 4 0 bubnuoreka [IOK
2 [IOTJIOLIIEHUE CBETA https://m.edsoo.ru/7{41



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

aTOMOM

adab

5 bubnuorexa [JOK
3' Crpoenue aTOMHOTrO siipa 6 1 https://m.edsoo.ru/7f41
a4ab
Uroro no pazueny 17
Paznen 6. [ToBTOpUTEITHEHO-0000IIAOIIHMI MOTYITh
6 [ToBTOopenue u 0600IIEHNE bu6mmotreka [IOK
1' COJIepKaHus Kypca 9 2 https://m.edsoo.ru/7f41
¢busuku 3a 7-9 xiacc ada6
Uroro no pazneny 9
OBILIEE KOJIMYECTBO 102 7

YACOB 110 I[TPOTPAMME



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

YYEBHO-METOJIMYECKOE OBECITEUEHUE OBPA3OBATEJILHOI'O
[IPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JUUTS1 YUEHUKA

YMK Ilepsimkun A.B.
OU3UKA 7 xnacc. YueOHUK.
OU3UNKA 7 xnacc. Pabouas terpaas. XannanoB H.K., Xannanosa T.A.
OU3UKA 8 xnacc. YueOHUK.
OU3UKA 8 knacc. Pabouas terpans. Xannanosa T.A.
OU3UKA 9 xnacc. YueOnuk (Ileporiukun A.B., 'ytauk E.M.)
OU3UKA 9 xnacc. Pabouas Terpaas. ['yrauk E.M., Bnacosa H. T.
CoOopnuk 3anad no ¢usuke 7-9 knacc. Jlykamuk B.W., iBanosa E.B.
COopHuk 3anad o ¢usuke 7-9 kiacc. [lepeimkun A.B.

METOAUYECKUE MATEPUAJIbI U1 YUUTEJIA
Pabouyas nmporpamma.
®usuka. bazosslil yposens. s 7-9 knaccos OO.
VMK Ilepoimkun A.B.
Meroauueckue nocooust. DUUBUKA 7 kimacc u PU3UKA 8 knacc. Punonosuu H.B.
OU3NKA 9 xnacc. MII I'yrauk E.M., UepHukosa O.A.

KoHnTponbsHbIe B caMOCTOSATENbHBIE PA0OTHI 1O (hu3KKe 7 Kiacc. ABTOp
O.U.I'pomriena.

®usuka 7 knacc. CaMocTosTeNbHBIE U KOHTPOJIbHBIE paboThl. Mapon A.E., Mapon
E.A.

®uzuka 7 knacc. Tectel. XannanoB H.K., Xannanosa T.A.

OU3UKA 8 kiacc.
KonTponbubie u camoctosTenbHble padotel. O.W.I'pomiiesa.
Tectel o ¢pusuke. A.B. UeboTapena.

KonTponsHbie 1 camocTosTensHbie padoTel. O.M.I'pomiiera.
Tectol o ¢usuke .A.B. Ueborapena.

OU3UKA 9 kiacc.

MII I'yrauk E.M., UepHukosa O.A.

KonTponbhbie u camocTosTenbHble padotel. O.W.I'pomiiesa.
Tectol o ¢pusuxe. O.N.I'pomiiesa.



UOPOBBIE ObPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCHI CETU
NHTEPHET






