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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs COCTaBJie€HA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTeNnbHOW mporpamMmsbl, mnpeacraBieHHpix B PI'OC OO0, a Ttakke ¢ ydé€rom
denepanbHOl pabodeil mporpamMmbl BocnuTaHUs W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMbl 10 (U3UKE  HampaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH OOYYaIOIIUXCS M OpraHu3aluio H3ydyeHUs (uU3MKu Ha
JEeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusauun TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 001I1ero 00pa3oBaHMsl.
[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTrepuana o rojaam
obyuyenus: (1o Kjiaccam), NpeajaraeT MPUMEPHYIO TOCIENI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOIO COJEpKaHUs W y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOAMYECKON MOMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIpPEeIMETY.
®usuKa SBIIETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
O6uonorueil, actrpoHomueil U usnueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpefocTaBiseT HauOoJiee sicHble oOpas3lbl NMPUMEHEHHs HAydHOTO MeEToJa
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType 0O0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPaMOTHOCTHM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOLUIMMHU €CTECTBEHHO-HAyYHYIO TPAMOTHOCTbD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJb30BaTh HAy4HbIC JOKAa3aTesIbCTBA IS
MOJTY4E€HHS BBIBOJOB.
Henu wm3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsA OMNPEICIICHBI B
Konuenuun npenogaBanus ydeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peamu3ylOIIUX OCHOBHBIE 0011€00pa3oBaTelibHbIE MPOTPAMMBL,
yrBepxka€HHON pemenreM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TIK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUS OOyJaroluXcs K HaydHOMY H3Y4YEHUIO
IPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABIEHUM O HaydHOM MeTOA€ TMO3HaHUS U (OpPMHUpPOBaAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3yJibTaTa M3YueHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH [UIA Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJIOTHUH;
® pa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymell mnpodeccnoHaIbHON
JeATEIbHOCTH, CBA3aHHOM C (PM3MKOM, MOATOTOBKA K AaJbHEUIIEMy OOy4SHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus 00eCICUNBACTCS PEIICHUEM CIICAYIOIINX 3a1a4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, MJICKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
e npuoOpeTeHHEe YMEHHH OMNUCHIBaTH W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUIA;
® OCBOGHHE METOJIOB PEUICHHS MPOCTEHIINX pacu€THBIX 3a/Ja4 C HCIOJIh30BAHUEM
(bU3NIECKUX MOIETICH, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAONIOJATh TPUPOAHBIC SBICHUS W  BBITOJHITH  OIBITHI,
nabopaTopHble pabOTHl M AKCIIEPHUMEHTAIBHBIC HWCCIEAOBAHHS C HCIIOJIH30BAaHUEM
M3MEPHUTEIBHBIX TPHOOPOB;
® OCBOCHHE MPUEMOB paboTHl ¢ WHbOpMaIueln (PU3NUECKOTo COAepKaHUs, BKIIOUAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3WKH, aHalu3 ¥ KPUTHUECKOE
OlleHMBaHME UH(OPMaLIUY;
® 3HAKOMCTBO cO cepamu MpodeCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMHU C (DU3UKOMH,
Y COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKECHHUAX (PU3HMUECKON HAYKH.
Ha usydenne ¢usuku (6a30BbIN YpOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEIIO).
[Ipemmaraemprit B mporpamme 1o ¢Gu3MKE NepedeHb J1adopaTOpPHBIX PabOT M OIBITOB
HOCHUT PEKOMEHATEIbHBIA XapaKTep, yUUTENb JieJaeT BhIOOp MpoBeieHus 1a00paToOpHbIX paboT
U ONBITOB C Yy4&TOM  HUHIUBUAYAJbHBIX  OCOOCHHOCTEM  oOywaromuxcs, CHHCKa
SKCIEPUMEHTAJbHBIX 3aJaHMi, MpelIaraéMblX B paMKaX OCHOBHOTO T'OCYJapCTBEHHOTO
9K3aMeHa Mo (U3UKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Paznes 1. @u3uka 1 e€ poJib B NIO3HAHUM OKPY/KAIOIEro MUpa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHoCcTh N3MepeHNn. MexXayHapoIHas CUCTEMA €IMHMLI.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHW H3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi IMO3HaHUS: HAOIIOJEHHE, IIOCTAHOBKA HAyYHOTO BONPOCA, BBIABIIKEHHE THUIOTE3,
SKCHEPUMEHT [0 TMpPOBEpKEe THUIOoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. Onucanue
($u3NYeCKUX ABJIEHUH C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIC SIBJIICHUS.

2. ®usnueckue NpubOpsl U Mpoleaypa NPSIMbIX U3MEPEHHM aHAJIOTOBBIM U LU(POBBIM

prudopoM.

Jlabopamopnwie pabomul u onvimel.

1. Ompenenenue LEHbI IICHUS HIKaIbl K3MEPUTEIHLHOTO MpHoopa.

N3mepenue paccTossHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Onpenenenne pa3MepoB MAJIbIX TE.
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W3mepenue Ttemmeparypbl MpH IOMOIIM >KUIKOCTHOIO TEPMOMETpa U JaT4yHKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bl: NAIbHOCTh MOJIETA IIApHKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIlIEe BHICOTA MyCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BelllecTBA.

CrpoeHue BelIeCcTBa: aTOMbl U MOJEKYJbl, HX pa3Mmepbl. OIBITHI, J0Ka3bIBAIOIINE
JMICKPETHOE CTPOCHUE BEUIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI] C TEMIEpPaTypOM.
BbpoynoBckoe nBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH M  TBEPABIX
(kpucTaymuinyeckux) Ten. B3auMocBs3b MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BOJIEL

Hemoncmpayuu.

1. HabGmroneHnue 6poOyHOBCKOTO JBHYKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue siBieHUiA, OOBSICHIIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHUEM YaCTHI]
BEIlIECTBA.

Jlabopamopusie padbomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).

2. OmbITH IO HAOIOJICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPHUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe JIBUKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKOpoCTb [P HEPAaBHOMEPHOM JBUKEHUU. PacyéT myTH 1 BpeMeHU IBUKEHUSI.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell KaK MpPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHUS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemiecTBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00bEMA BEIECTBA.

Cuna Kak XapakTepucTuKa B3aummojaeucTBus Tein. Cuiia ynpyroctd U 3akoH [yka.
W3mepenue cuibl ¢ MOMOIIBIO JWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTByromas cui. Cuna tpeHus. TpeHue CKOJIbKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCKOro JIBHKEHHS Tela.

2. HN3MepeHHe CKOPOCTH MPSAMOJIMHENHOTO ABUKCHHUS.

3. HaGmonenue siBneHUs HHEPLIUU.

4. HaOmoneHne U3MEHEHHs] CKOPOCTU IIPU B3aUMOJCHCTBUU TEl.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBHIO TEJl.

CroxxeHue cuil, HalpaBJICHHBIX MO OJJHOW MPSIMOIA.

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpegHel CKOPOCTH CKOJbXEHHS Opycka WM IIapHKa MO0 HAKJIOHHOMN
TIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHsI CKOJIbKEHHUSI OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBeIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUd Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TeJAMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
riyounbsl.  [wapocratmueckuii  mapagokc. CooOmiaromuecs —cocynsl.  ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnun u atmochepHoe naBieHue. [IpuuuHBI CylIecTBOBaHUS BO3YIIHOM
obonoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCUMOCTH
aTMOoc(epHOro JaBJI€HHUA OT BBICOTHI HaJl YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BerTankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

e W



3aBUCUMOCTh BBITAJKMBAMOIICH CHIBI OT O0BEMAa MOTPYKEHHOW YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue naBaHWs TeEJN: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS IIOTHOCTEN TEJA U KUJIKOCTH.

Jlabopamopusie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOrpYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUJIbI, ACUCTBYIONIEM Ha Teno, NOrpyXEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIbI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TeJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKM M OIpPEICIICHUE €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEPIus.

Mexannyeckas pabota. MOITHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
pblyara. I[IpuMeHeHue mpaBwia paBHOBECUs pblyara K OJIOKY. «30JI0TO€ MPaBHJIO» MEXaHUKH.
KIIJ] mpocthix Mmexanu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetmueckas W moTeHUualbHass »Heprus. IllpeBpamieHne
OJHOTO BHJa MEXAHMYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.
Hemoncmpayuu.

1.

[Ipumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUH Tela II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI pblyara.
3. Usmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3zpen 6. TensioBbIe IBJICHUA.

OCHOBHBIE OJIOKEHUSI MOJIEKYIISIPHO--KUHETHUYECKO TEOpUH CTpOeHus BellecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monaenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BelecTBa. Kpucramimyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUJIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLINpEHUE U CHKATHUE.

Temneparypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBW)KEHHUS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHMS BHYTPEHHEW OHEpruu: Tervionepenada u
coBepireHre paboThl. Bupl Terionepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyYeHHE.



KomnuectBo TermioTel. YaenbHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecHe. YpaBHEHHE TerioBoro Oananca. [lnaBineHue W oTBepAeBaHUE KPHCTALIMYECKUX
BEIIECTB. YJenpHas TemioTa IutaBieHus. [lapooOpazoBanue u KoHjaeHcaus. lcmapeHwue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EepHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnunsr paboter TerioBbix nBuratenedt KIIJ[ TterutoBoro pgpuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBIXKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHU cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoenue TemnoBoro paciiupeHust Tei.

W3meneHnue naBieHus raza npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buael Tenonepenayu.

OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.

LW NOUkWNRE

Harpesanue npu coBepiieHUN pabOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUME TEMIIOEMKOCTEN pa3INYHbIX BEIIECTB.

[EEY
[EEY

. HaOmroneuue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPHU TUIaBICHUU.

13. Moenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuie pabomel u onvimel.

1. OnbITbl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OnpITHI O BRIpAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WJIK caxapa.

[E
N

3. OnbITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH 1 TBEPIBIX TEI.
4. OrnpeneneHne 1aBJICHUAs BO3ayXa B OJIJIOHE IIMPHUIIA.
5. OneIThl, JEMOHCTPUPYIOLIME 3aBHCHUMOCThH JaBJIECHUS BO3lyXa OT ero o0néMa u

HarpeBaHUs WIKM OXJIAKICHUS.
6. IlpoBepka rumoTe3bl JMHEHHONH 3aBUCUMOCTHU JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUECKON TPyOKEe OT TeMIIepaTypshl.
7. HaOnronenue M3MeHEHUs BHYTPEHHEH SHEPruu Tejla B pe3yibTare TeIlonepenadyu U
pabOoThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHre KOJMWYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHe ¢
HarpeTblM METaUINYECKUM LIWIHHIPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca UCapeHus.
12. Onpenenenne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja 3NEKTpUYECKUX 3apsaoB. B3aummopelcTBue 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BETUYHHBI
3apsA7I0B U PaCCTOSIHUS MEX]y TEIAMH).



Dnekrpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cyneprno3uimu
IEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexTtpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckui 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsija.

DNEKTPUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. VICTOUHUKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OnexTpuuyeckoe HampsbkeHue. ConpoTUBIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenbHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANIEKTpUYECKOTO ToKa. 3akoH Jxoynsi—JleHna. DnekTpruuecKue enu
Y TTOTPEeOUTENHN IIEKTPUUECKOM dHEeprun B ObITy. KopoTkoe 3aMbIkanme.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe ToJie
BIEKTPUYECKOTO TOKa. [[puMeHeHue 3JIeKTPOMarHuTOB B TEXHUKE. [[eiCTBHE MAarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBUTATENh TIOCTOSHHOTO TOKa. lcrmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHMYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snekTpoMarHuTHOM  uwHAyKUWH. IlpaBuno  Jlenna.
OnektporeHepatop. CnocoObl MOMYyYEHUS AIEKTPUUYECKOM SHEPruu. OJNEKTPOCTAaHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3anus Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE DJIEKTPOCKOIIA.
DneKTpocTaTU4YeCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI0B.
[IpoBOAHMKY M AMDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIepMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHHs TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1oJie TOKa. DJIEeKTPOMAarHur.
. JleficTBHE€ MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSIHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €r0 BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.

WX ~NNUkWNRE
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Jlabopamopusvie pabomot u onvimel.

OnbITHI M0 HAOTIOACHUIO JICKTPU3AINH T MHIYKIIUEH U PU COMTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oukwnNeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS

pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IMPOBOAHHMKA OT €ro JJIWHEI, IJIOMAAN NOIICPCYHOTO CCUHCHUA U MaTCpHrajia.

8. IlpoBepka mnpaBuiia CIOXKEHUS HAINPSHKCHUN IPU TMOCIECIOBATEIIBHOM COEAUHEHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka nmpaBuia Ajsl CHJIbI TOKa MpY NapajieIbHOM COEMHEHUN PE3UCTOPOB.

10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.

11. OmnpenieneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIErO 4epe3 JIAMIIOUKY, OT HaIpsKEHUs
Ha HEW.

13. Onpenenenune KIIJ[ HarpeBaTens.

14. UccnemoBanue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSTHHLIX MAarHUTOB.

15. I/I3yqu1/Ie MAariuTHOrO TIIOJiI IOCTOSAHHBIX MArHuTOB IIpU HX O6T;€JII/IH6HI/II/I n
pa3JesieHun.

16. MccnenoBanne IEHCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJIEHCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HalpaBJICHUs TOKA B KaTyILKeE.

18. 3yueHue AelCTBUS MAarHUTHOTO I10JIs1 HA TPOBOHUK C TOKOM.

19. KoHcTpynpoBaHue U U3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20. U3mepenne KIIJ[ anekTpoaBuraTeibHON YCTAHOBKH.

21. OnbITEl 10 MCCIEJOBAHUIO SIBJICHUS UIEKTPOMArHUTHOM WMHIYKLMU: HCCIEI0BaHHE

M3MEHEHHMH 3Ha4eHUs U HalpaBJIeHUsl UHYKLIHOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUsA. PaBHOMEpHOEe mpsMosMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosinHelHoe aBrkeHue. CBoboiHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bas CKOPOCTH. LIEHTpPOCTPEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IIpuninun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
MIOKOs1, APYTUE BUABI TPCHUS.



Cuna TSOKECTH M 3aKOH BCCMUPHOI'0 TATOTCHUA. yCKOpeHI/Ie CBOGOIIHOI‘O naacCHHA.

IBuxenue 1uiaHer Bokpyr Comnnupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOMl TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3mMenenue mmmynbca. VMmynbe cuibl. 3aKOH COXpaHEHHs HMITYJIbCA.
PeakTuBHOE nBHKEHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa cwim TshkecTH, ympyroctw, TpeHusi. Cs3b

SHEpPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus c:xatod npyxuHbl. Knnernyeckas sHeprus. Teopema 0 KHHETUYECKOU

SHEPruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1. HaOGmronenrne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEIFHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE MMyTeH W TPACKTOPHIA JIBIKCHHSI OJHOTO U TOTO K€ Tella OTHOCHUTEIHLHO
PAa3HBIX TEIN OTCYETA.

3. HN3MmepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmronenne NBYXEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MeXxaHHYECKUX SIBJICHUHN, TPOUCXOISIINX B CUCTEME oTcuéTa «Temexkarn
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBW)KEHUN OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJa U JIHCTBYIONIEH Ha HETO CHJIBI.

8. HaOmronenune paBeHCTBA CUJI TIPU B3aUMOJCHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmysnbca npu B3auMOJEHCTBUU TEN.

11. TIpeoOpa3oBaHus YHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa TIPU HEYIIPYTOM B3aMMOJCHCTBHU.

13. CoxpaHeHue UMIyJbca MpU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHUSI.

15. CoxpaHeHue MeXaHU4eCKOW SHEPrUuu Mpu CBOOOHOM Ma/ICHUU.

16. CoxpaHeHHE MEXaHUYECKON YHEPTUHU IIPU IBHXKEHUH TeJla IO JEHCTBUEM MPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoHcTpyupoBaHuEe TpakTa JUisl pa3srOHA U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UJIU TEJIEKKH.

2. OmpeneneHue cpeiHEld CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS MIapUKa 10
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHHs Tejla IMPU PABHOYCKOPEHHOM JIBMXKEHHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HAa4aJIbHOU CKOPOCTH.

5. TlpoBepka TruMmoOTe3bl: €CIAM MPU PABHOYCKOPEHHOM IBMKEHUM O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psJ HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBl HOPMAaJIBbHOTO
JTaBJICHUSI.

7. Omnpenenenne kodhduieHTa TpeHUs CKOIbKEHUSI.

8. OmnpeneneHue KECTKOCTH MPYKUHBL.
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9. Ompenenenne pabOThl CHIBI TPEHUS TPU PABHOMEPHOM JIBUKCHHUH TeJa IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Ompenenenrie  pabOTHI CHIIBI YIIPYTOCTH TPU TMOABEME Tpy3a C HCIOJIH30BAHUEM
HETIOJIBM)KHOTO U TIOIBMXKHOTO OJIOKOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

KonebarenbHoe nmxeHue. OCHOBHBIE XapaKTEpUCTUKU KojeOaHUM: NEpuoj, 4acToTa,
amMIMTyna. Marematud4ecKuil M NOpPYKMHHBIM MasTHUKM. lIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHHUH.

3aryxatommue kojeOaHus. BeiHyKaeHHbIe KojieObanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4eCKUX BOJIH. [Ipo/10/ibHBIE U MONIEpeYHbIE€ BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCcKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BeIcoTa TOHA. OTpaskeHue 3ByKa. MIHppa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

1. Habmronenue xosnebGaHMil Te MO NEHCTBUEM CHJIbI TSHKECTH U CHIIBI YIPYTOCTH.
2. HaGmonenue koneOaHuil rpy3a Ha HUTH U Ha IPYKHUHE.

3. HaOmronenne BRIHYKICHHBIX KOJICOAHUI 1 pe30HaHCA.

4. PacnpocTpaHeHHe IpoA0IbHBIX U MOTEPEYHBIX BOJIH (Ha MOJIENHN).

5. HaOnromeHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.
Jlabopamopnwie pabomel u onvimel.
1. OmpeneneHue 4acTOTHI U MepUoa KOJIeOaHU MaTEMaTUIECKOTO MasiTHUKA.
2. OmpeneneHue 4aCTOThI U MEpHOJa KOJIeOaHHUM MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TepHoa KojeOaHUM MOJBEHIEHHOTO K HUTH Tpy3a OT
JUIMHBI HATH.
4. UccnegoBaHue 3aBHCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.
5. IlpoBepka HE3aBUCHUMOCTH MepHOJa KOJeOaHUU Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh IEpHOJa KoJeOaHUN MPYKUHHOTO
MasITHUKA OT MaccChl I'py3a U XKECTKOCTU NPy HUHBI.
7. WsmepeHue yckopeHHs] CBOOOIHOTO MaICHUSI.
Pa3znesn 10. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DIEKTPOMAarHUTHOE TOJIEe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJiH. [lIkana 35eKTpoMarHuTHBIX BOJH. Vcronb30BaHre 3JI€KTPOMArHUTHBIX BOJIH VISl COTOBOM
CBSI3U.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.
1. CBoiicTBa 3IE€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopusie padbomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas moxens cBera. Mcrounuku cBeta. lIpsiMonMHEHOE pacnpocCTpaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue ceta. [lnockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.
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[MpenomiieHne cBeTa. 3aKoH MpejoMiieHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.

Hcnosib30BaHNEe NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOJAX.

JIunza. Xox nyueit B nmuze. Omnrtmueckas cucrema (oToammapara, MHUKPOCKONA U
Tesneckorna. ['a3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HtoToHa. ClioskeHUe CIIeKTPaIbHBIX [[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

W ~NU A WNRE

[IpssMOonMHENHOE pacIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHl B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n300pakeHH ¢ MOMOUIBIO JIUH3.

[Ipunnun neiictBus ¢poroanmnapara, MUKpPOCKOTA U TEJIECKOIA.

10. Monens rnasa.

11. PaznoxeHue 6esnoro cBeTa B CIIEKTP.

12. [lonyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimel.

1.
2.
3.

N o wu bk

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIy4a OT YyIJla aIeHuUs.
N3ydeHne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH Yriia MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tonydyenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO pacCTOSTHUS U ONITHYECKOW CHITBI COOMPATOIICH JIMH3BI.
OnbITHI IO Pa3IoKeHUIO 0EI0Tro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTOBLIC SIBJICHHUS.
Omneitel Pe3epdopna u mianerapuas moaenb aroma. Moaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBantel. JInHeiuaTpie CIEKTPHI.

PamnoaktuBHOCTh. Asbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxinonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamieHus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apSA0BOTO M MAacCOBOTO YMCE. DHEPTHUsl CBS3H

aToMHBIX siep. CBsi3b MacChl W SHeprud. Peaknuu cuHTE3a W AclieHHs sjuep. VcToYHHMKH
sHeprun CoJIHIIA U 3BE3I.

Hz[epHaﬁ OHEPIreTHUKA. I[CﬁCTBHH paanOaKTUBHBIX I/I3J'IylleHI/II7I Ha XUBBIC OPIraHU3MBbI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4€HUs U NOTJIOMICHHUSI.

2. CHexTpsl pa3InYHbIX [a30B.

3. CnexTp BoJoOpoJa.

4. HabmrogeHue TpekoB B kamepe Bunbcona.

5. Pabora cuérunka MOHU3UPYIOUINX U3Ty4eHUH.

6. Perucrtpauus usnydeHus: IPUPOIHBIX MUHEPATIOB U MPOLYKTOB.
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Jlabopamopusvie pabomot u onvimel.

1. HaOmroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4eHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIrUM YacTUIBl 110 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IAKOIIIUI MOIYIb.

[loBTOpUTENBbHO-0000aOIIMKA ~ MOJIYIb IpEAHA3HAUYE€H I  CHUCTEMaTU3aluu U
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYECHUHT
BCCTO KYypcCa (1)I/ISI/IKI/I, a TaKKC 1A NMOATOTOBKH K OCHOBHOMY I'OCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy wu3ydeHHMM JAHHOTO MOJIYJSA pPEAIM3YIOTCA U CHCTEMATU3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeurMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHs, (HOPMUPYETCS €CTECTBEHHOHAY4Has
I'paMOTHOCTb: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabsl WU TEXHUKU,
OBJIAICHUC YMCHUAMU OOBICHATH (1)I/I3I/I‘~IGCKI/IG SABJICHUA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

[IpyHIHMNMAIBHO IEATEIPHOCTHBIN XapaKTep AJAHHOTO pasjiena pealn3yercs 3a CYET TOro,
qTo o6yqa}0mnecs[ BBIIIOJIHAIOT 3aaHKUA, B KOTOPBIX UM IIPpEAIaracTcCs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHITH (1)I/ISI/I‘IGCKI/Ie SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHON KU3HH;

HCII0JIB30BaTh HAYYHBIC MCTOAbBI MCCICIOBAHUA (bHSHLIeCKI/IX ﬂBHeHHﬁ, B TOM 4YHCJIEC JIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHHA TCOPECTUICCKUX BBIBOJIOB,

OOBSICHATh HayyHblE OCHOBBI HamOoJIee BAXKHBIX JOCTUKEHMH COBPEMEHHBIX TEXHOJIOTH,
HaIpuMep, NPAKTUYECKOTO HCIOJIb30BaHUSA PA3INYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA IIPEBPALEHUS U COXPAHCHMSI BCEX M3BECTHBIX BUOB DHEPTUHU.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO OOLIEr0o OOpa3oBaHMs HAINPaBICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTATOB.
B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy
oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THYHOCTHBIC Pe3yIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCIMTAHUS:

® — IPOSBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN (prusmueckoit
HayKH;
® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® — TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY)XJIEHUU OOIECTBEHHO 3HAYUMBIX M STHUYECKHUX
po6JIeM, CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (HU3UKY;

® — OCO3HAHME BAXKHOCTU MOPAIbHO--3TUUYECKUX MIPUHIIUIIOB B JESITEILHOCTH YUYEHOTO;

3) 3cTeTH4ecKoro BOCIMTAHUS:

® — BOCHpHUATHE ICTETHUECKUX KauecTB (PU3NYECKOM HayKH: €€ rapMOHHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

® — OCO3HaHHWE LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABISAIOIIEN KYIbTYphI;

e — pa3BHUTHE HAYYHOU JI0O03HATEIHLHOCTH, MHTEPECA K UCCIIEeI0BATENbCKON AEITEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI 1 SMOIMOHAJIBLHOI0 0J1ATr0NOJyYHs:

® — OCO3HaHHWE ILIEHHOCTH Oe30macHOro obOpasza U3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 TMOBEACHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e — c(hopMHUPOBAaHHOCTHh HaBbIKa pediekcuu, MpU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

® — aKTHBHOE y4acTHE€ B PEUICHHM MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM  HANpaBICHHOCTH,
TpeOyIOIHMX B TOM YHCie U GU3NIECKUX 3HAHUK;

® — HMHTEpecC K MPaKTUYECKOMY U3yUEHHIO IIpodeccuil, CBI3aHHBIX C PUIUKOIL;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

e — OpHEHTalUMs Ha MpUMEHeHHe (U3NYECKUX 3HAHWM A pelieHus 3ajady B o00jacTu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpY>KaroLel cpebl;

e — OCO3HaHME MI0OATHFHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTeil UX pelieHus;

8) ajanTanyu K U3MEHSIIOIMMCH YCJIOBUSAM COLUAJBHON U IPUPOIHON cpeabl:

¢ — MOTPeOHOCTh BO B3aMMOJCHCTBUU TpU BBHIMOTHEHUH HCCIENOBAHUN U TPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILIECHHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO JeATEIbHOCTb;

e — noTpeOHOCTh B (OPMHUPOBAHWU HOBBIX 3HAHHM, B TOM uHcie (OpMyIHUpOBaTH HUIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

e — oco3HaHHe JePUIUTOB COOCTBEHHBIX 3HAHWI U KOMIIETEHTHOCTEN B 00nacTu (pusukwy;

® — [JAHMPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (U3NUYECKUX 3HAHMUIA;



¢ — CTPCMIICHHUC aHAJIM3UPOBATL U BBIABJIATH B3AUMOCBA3U IIPUPOEIL, 06IJ_[CCTBa U 3KOHOMUKH,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/II-I€CKI/IX 3HaHHfI;

e — OIICHKAa CBOUX JEHWCTBUH C Y4YETOM BIMSHUS Ha OKPYXKAIOLIYI0 CpPEAY, BO3MOKHBIX
1J100abHBIX TOCIIEICTBUN.

METAINIPEIAMETHBIE PE3YJIbTATHI

B pesymbraTe ocBOeHHs TporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyIayT CGHOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJTIOYAIOIME TI03HABATEIbHBIC YHHBEpCATbHBIC y4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE yUeOHbIE AEUCTBUS, PETYIATUBHbBIE YHUBEPCAJIbHBIE YUeOHbIE AEUCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jornveckue aelcTBUSA:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBJICHUI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIINN, OCHOBAHUS TSI 0000IICHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSl B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBIABJIATE IMPUYUHHO--CICACTBCHHBIC CBA3U IIPpU H3YYCHHUUN (1)I/ISI/I‘IeCKI/IX SIBJIEHUU U
MPOIECCOB, JENaTh BBIBOJABl C HWCIOJIb30BAaHUEM JACAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3SIX (PHU3UYCCKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (U3MUecKoW 3aaadu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUs, BbIOOpP Hambosiee MOAXOJSIIETO ¢
y4ETOM CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpoOBOAWUTE IIO0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HeOO0JIBIIIOE HCCICOOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUSA,
OLCHUMBAaTh HAa IMPUMCHHUMOCTb U JOCTOBCPHOCTH I/IH(bOpMaI_[I/IIO, IIOJIYYCHHYIO B XOJ€
HCCIICO0BaHUA UJIK SKCIICPUMECHTA,

CaMOCTOATCIBHO (bOpMy.]'IHpOBaTB 0606H_ICHI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I${, OIIbITa, UCCIICAOBAHMA,

IIPOrHO3HUPOBATH BO3MOIKHOC z[anLHeﬁmee pa3BUTHUC (1)I/ISH‘{€CKI/IX IpoueCCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

PaGora ¢ undopmanmeii:

IPUMEHATh PA3IMYHbIE METOJbl, MHCTPYMEHTBl M 3alpochl MpH IMOHMCKe U OTOOpe
MHGOpMAIMY WK TaHHBIX C YIETOM IMPEUI0KEHHON yueOHOU (pu3nueckoi 3aaa4u;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3TUUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MNpeAcTaBlIeHUs HHGOPMALMHU U
WUTIOCTPUPOBATh pelIaeMble 3a7a4l HECJIOXKHBIMH CXEMaMM, JuarpaMMaMH, HHOU
rpaduKoil u UX KOMOMHAIUSAMHU.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIC JeHCTBHUSA:
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B X0J€ O0OCyxaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 3a[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM TEMbl M BBICKA3bIBAaTh UJICH,
HAaIleJICHHBIE Ha PEIICHUE 33/1a41 U TOJIepyKaHue OJaroxenaTeIbHOCTH OOIIeHUS;
COTMOCTABIATh CBOM CYXJACHHUS C CYXICHHUSMHU JAPYIHMX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO MO3HIINH;

BBIpaKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABIATh  PE3YJAbTAThl  BBHIOJHEHHOTO  (PU3UYECKOTO  OTIBITA
(9KCTIepUMeHTa, UCCIIEAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
[P pELIEHUH KOHKPETHON (pr3HuecKoil mpoOiIemsbl;

NPUHAMATh [EIH COBMECTHOW JIEATEIbHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JOCTIDKEHUIO: PACIIPENIENIATh POJIH, 00CYXKIaTh MPOLECCH U PE3yNbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTash KAa4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTUMH YWICHAMH KOMAH/IbI;
OIICHMBATh KA4eCTBO CBOETr0 BKJIAJa B OOMUH TPOAYKT 1O KPUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE A€l CTBUA

Camoopranuszaums:

BBISIBJISITH ITPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOUINX IS PEIICHUS
(bMBUYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pEIICHUH (MHIUBUAyaIbHOE,
MIPUHSATHUE PEIICHSI B TPYIIIE, IPHHITHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTAaBJIATh QITOPUTM peIIeHUs] (pU3MYecKoW 3adaddl WM TUTaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHIA;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh aJI€KBATHYIO OLICHKY CUTYalLlUH U NpeylaraTh IJ1aH €€ U3MEHEeHMs,;

OOBSICHATH IPUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHUS) Ppe3yJabTaToOB JEATENbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUST WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHHBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKIINUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa eI U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTb MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HABaTh CBOE MpPaBO Ha OMMOKY MNpHU peuieHUH (GU3NYEeCKUX 3a7a4 WM B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI
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K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIUXCS YMEHUH:

® UCMOJb30BAaTh TMOHATHSA: (U3UUYECKUE U XHMUYECKUE SIBJICHHSA, HaOII0/IeHHE,
SKCIEPUMEHT, MOJeNb, TUNIOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHMIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOeHcTBYOmas cwia, aedopmanust (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznuuarh sBieHUs (AUQdy3usi, TEIIOBOE IBHKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJCICTBUE TeJl, paBHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHOW OChIO BpalleHMs, IMepefada JaBiICHUS TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUEe T, IPEBpallleHus
MEXaHUYECKOI HEPTUH) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacrno3HaBaTh MPOSBIIEHUE W3YYEHHBIX (QU3NYECKUX SBJIECHUIN B OKPYXKAIOLIEM MHpE, B
TOM 4Hucie (QU3NYECKHE SBJICHUS B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3INYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKEe, BJIMSHHE aTMOCPEPHOTO IAaBJICEHHS Ha XUBOM OpraHusM, IUIaBaHUE pbIO,
pBIUard B TeJjie 4YeJlOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHHUI;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3HUECKUE SIBICHUS, UCTIONb3Ys GU3NUECKUE
BEJMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpPEMs, MyTb, CKOPOCTb, CPEIHSs
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHHUs, JaBlIEHUE
(TBEpHOrO TeEna, JKMAKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIbI, KOX(PQUIMEHT TMOJE3HOTO0 JCUCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHIMaJIbHasl SHEPTUs), IpU OMHCAHUM TMPABUIBHO
TPAaKTOBAaTh (PU3NYECKHUII CMBICI HCIOIb3yEeMbIX BETMYUH, UX 0003HAUCHUS U €TUHULIBI
(bu3nyecKux BEIWYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE MaHHYIO (PU3UUYECKYIO
BEJIMUMHY C JPYTMMH BEIIMYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCHUMOCTEN
(bu3HYECKUX BEINYHH;

® XapaKTepU30BaTh CBOMCTBA Ted, (U3MYECKHE SBICHHS U IPOLIECCHl, HCIOJIb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHs pbluara (0OJ0Ka), «30JI0TOE€ MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW »HHEepruu, TMpH OSTOM JaBaTh CJIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €70 MaTEMATHUYECKOE BBIPAKCHHE;

e O00bBsICHATH (U3MYECKHUE SIBIICHUS, MPOILIECCHl U CBOIICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUECHTHUPOBAHHOI'O XapaKTepa: BBIABIATH MPUUHHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | —2 JIOrMUecKUX I1aroB ¢ onopoi Ha 1—
2 UW3y4YyeHHBIX CBOICTBa (U3MUECKUX SABICHUH, (QU3MUECKHMX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3a7auu B 1—2 neicTBHA, HCHONB3YS 3aKOHBI U (QOPMYIIBI,
CBsI3bIBalOIME (PU3UUECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (DPU3NYECKHE BEIWYMHBI B (OPMYIBl U
MIPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBbIC JaHHBbIE, HEOOXOAUMBIE ISl pPELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJTYYeHHOU (pru3nyYecKoil BETNUHUHBL;
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pacro3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXXHO pEUIMTh TNPH MOMOIIU (PU3HUECKHX
METO/IOB, B OIMCAaHUM MCCIEAOBAHUSA BBIJICIATh IPOBEPSAEMOE IIPEIIOJIOKEHUE
(rumoTesy), pasnuuyaTh W HHTEPIPETUPOBATH IOJIYUYEHHBIM pE3ysbTaT, HAaXOIUTh
OLIMOKHU B XO/I€ OTIBITA, IeNATh BBIBOBI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI [0 HAOIIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3AIUCHIBATH X0/ OTIBITa U (JOPMYIUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Teia, 00bEMa, CUibl U
TEMIIEpaTyphl C KCIOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (M3MYECKOW BEIMUYMHBI OT JPYroil ¢
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeNa OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeN H HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAan
CONPUKOCHOBEHHUS T€J, CHJIbI YIIPYrOCTH OT YIJIMHEHMS MPYKUHBI, BBITATKUBAIOLIEH
cwiibl OT OOBEMaA MOTrpYyKEHHOM YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUU TUJIaBaHUSl TeJ, YCIOBHHM paBHOBecHs phluara U OJIOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHSATH
U3MepeHus, cleAysl MpeUIoKEHHOMY IJIaHy, (MKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (U3UYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNlaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIE0BaHMS;

MPOBOJUTH KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUIKOCTH W TBEPAOro TeNla, Cuila TPEHHs CKOJIBKEHHUs, [aBJIEHME BO3/yXa,
BBITAJIKUBAIOLIAsl CHJIa, JEWCTBYIOIIAas Ha MOTPYKEHHOE B IKUIKOCTh TEJIO,
KO3(pPHUITMEHT MOJE3HOTO JCHCTBUS MPOCTHIX MEXaHW3MOB), CIEAYS MPEIIOKEHHOMN
HWHCTPYKIUUU: MIPU BHIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHUEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTh;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE: MOAIIUIMHUKH, YCTPOMCTBO
BOJIONIPOBOJA, THJAPABIMYECKUNA MpPEcC, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcCOC,
apeoMeTp), MCIOJIBb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBIECHUN U HEOOXOJUMBIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpHUMEpax) MPaKTHYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM I OOecredeHus
0€30MacCHOCTH MpH OOpalleHuu ¢ NpudbopaMu U TEXHUUECKUMH YCTpOMcCTBaMuy,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHUYECKOTO IOBEACHUS B
OKpYyKarollen cpene;

OCYIIECTBIATH OTOOP HMCTOYHHMKOB HH(popmanuu B VHTepHETe B COOTBETCTBHM C
3aJJaHHBIM TIOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLINXCS 3HAHUHI U ITyTEM CpaBHEHUS
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Pa3IMYHBIX UCTOUYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTHBOPEUNBOM
WA MOXKET OBITh HEJJOCTOBEPHOM;

HCII0JIb30BATh IPU BHINIOJHEHUH YUEOHBIX 33JaHU Hay4HO--TIOMYJISIPHYIO JINTEPATypy
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQJIeTh NPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOY 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHhMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE 2—3
MCTOYHUKOB MH(POPMAIUHN (PU3HUECKOTO COJCPIKAHUSA, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIICHUS O pe3ysIbTaTax MPOEKTOB WM YUEOHBIX MCCIEOBAHUMN, IPU STOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIIPOBOXIATh BBICTYIUICHUE IPE3EHTALUEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyINIe B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NEeUCTBUM, aJeKBAaTHO OLEHMBATh COOCTBEHHBIM BKJIaJ B JESITEIBHOCTb T'PYIIIHI,
BBICTPauBATh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOLIUX.

K koHy oOyuenus B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HCMOJIb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKEHHUE ATOMOB M
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTA/UIMUECKHEe W aMOop(HBIE Tena,
HACBHIIICHHBIN 1 HEHACBIIIEHHBIN Map, BIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEPrus, TEIIOBOUW JABUTATENb, AIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
1oJie, TPOBOJHUKA W JUAJIEKTPUKH, TOCTOSHHBIA AJIEKTPUYECKUH TOK, MAarHUTHOE
oJIe;

pasznuyath SBJICHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIUIOBOE
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIE SBICHUS, UCHApPEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpHCTaJUIM3alus (oTBepaeBaHue), KHUIICHUE, Teronepeaya
(TermIonpoBOIHOCTh, KOHBEKIUS, W3JIydE€HUE), SJIEKTPU3allus Tell, B3auMOJICHCTBUE
3aps/ioB, ACHCTBUSA AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMATHUTHAS
WHIYKIHS) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOMCTB KM Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YUYEHHBIX (U3NYECKUX SBJICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (u3nMveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJICHHUS B NPUPOJE, KPHUCTAUIBI B mpupone, uznydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moje 3emid, Apeid MOI0COB, pOJib MAarHUTHOTO TMOJS JJS KU3HU Ha
3emJie, OJMSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYIO,
BBIICTISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHHIA;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, YAENbHas
TEIUIOEMKOCTb  BEIECTBA, YZACJIbHAs TEIUIOTA I[UIABJICHUS, YyJAEJIbHAsA TEIUIOTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JICUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEIIbHAS BJIAXXHOCTb BO3AYyXa, JJIEKTPUUYECKHUUN
3apsj, CUJIa TOKA, DJJEKTPUYECKOE HANpsKEHUE, CONPOTHUBJIEHUE IPOBOJIHHKA,
yIIeJbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUYECKOTO TOKA), TPHU
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ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOIb3YyEeMbIX BEIHYUH,
0003HauCHHS M eIUHHIBI (PU3UUYECKUX BEIMYMH, HAXOIUTHh (OPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MUYECKYI0O BEJIMYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINUHH;

XapaKTepu30BaTh CBOMCTBA TeJd, (PU3MYECKHE SBICHUS M TIPOLECCHI, HCIIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOpUM CTPOEHHS BEIIECTBA,
MNPUHIMI CYNEPHO3ULMHN MO0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsza, 3akoH Oma juis ydacTka nenu, 3akoH JDxoyns—JIeHna, 3akoH coxpaHeHus
SHEPTHH, TPU STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €ro
MaTeMaTHYECKOE BbIPAXKEHHUE;

OOBSICHATh (pU3MYECKHE MPOLECCH M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTYaIuit MIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITH
MIPUYHNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
onopoit Ha 1—2 M3yuyeHHBIX CBOMCTBA (PU3UUECKUX SBJICHUHN, PU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacy€THble 3aJaud B 2-3 JEMCTBUS, HMCHOJIb3ysd 3aKOHbI U (HOPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBUSA 33Ja4yu
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX JUISl PEIICHUs 3aJadu,
BBIOMpATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE Ul €€ PElIeHHUs], TPOBOIUThH PacU€Thl U
CpaBHMBATh MOJY4YE€HHOE 3HAUeHHE (PHU3HUECKO BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB,  HCHOJb3ysd  ONUCAHUE  KCCIEAOBaHUS,  BBLACIATH  IPOBEPSEMOE
IPEINOJIOKEHNEe, OLECHUBATh IMPABUIIBHOCTh MOpPsIKAa IPOBEACHUS HCCIEIO0BaHHUSA,
JieTIaTh BBIBOJIBL;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWMCTB
Tesl (KalWUIIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIepaTypbl, CKOPOCTH MPOLIECCAa OCThIBAHUSI U HArpeBaHUs NP U3JIy4EHNUHU OT LIBETa
U3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIepaTypbl KHUJAKOCTH M IUIOIAAM €€ IOBEPXHOCTH, JJIEKTpHU3alMs Tel U
B3aMMO/ICHCTBHE 3JIEKTPUYECKUX 3apsJI0B, B3aUMOJECHCTBUE NOCTOSHHBIX MarHuTOB,
BU3YaJIM3al1sl MAarHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, JE€MCTBUS MarHUTHOT'O MOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOJBUraTels
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh IpOBEpseMble MPEIIOJI0KEHUs, COOUpPaTh
YCTAHOBKY M3 MPEJIOKEHHOIo  000pyIOBaHMs, OIUCBHIBaTH XOJA OIBbITa U
(bopMynupoBaTh BBIBOJBI;

BBITIOJIHATE NPsAMbIE U3MEPEHHsI TeMIepaTypbl, OTHOCUTEIILHOW BIaXXHOCTH BO3/YyXa,
CHJIBl TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX HPUOOPOB M JIATUYUKOB
(¢u3MYecKUX BEIMYMH, CPAaBHUBATh pE3Yy/lbTaThl H3MEPEHUH ¢ Y4E€TOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHHs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJTHUKA, CHJIBI TOKA, HIIYLIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA IPOBOJIHUKE,
UCCIIeIOBaHUE TIOCIIEA0BATEIbHOIO W MapaJljIeIbHOTO COEIUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINOJHATH M3MEpPEHHs, CIeays
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MPEUI0KEHHOMY TUIaHy, (PUKCUPOBATH PE3YAbTATHI MOJIYYCHHONH 3aBUCHMOCTH B BUJE
TabauIl U TPaUKOB, I€IaTh BBIBOIKI 110 PE3yabTaTaM HCCICIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yAETbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBAaTh HU3MEPEHUs, COOMpaTh HKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWJa TEXHUKH Oe30mMacHOCTH T1pH pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

® XapakTepU30BaTh MPHUHIUIBI JCHCTBHA W3yYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha UX OMHCAHMS (B TOM YHUCIE: CUCTEMa OTOIUJICHUS JOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETpP, CUYETUUK DIEKTPUUECKOMN
SHEpPruM, JJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTENIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKUE NPENOXPAHUTENTH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0XxoIuMble (PrU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX LIeTel ¢ MOCIe0BaTeIbHBIM U MapajuleIbHbIM COEIUHEHHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUECKUX LETeil;

® T[PUBOAUTH NpHUMEphl (HaXoAUTh HWHGOPMALMIO O TMPUMEPAX) MPAKTHYECKOTO
WCIOJIb30BaHUs (PU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKHU3HU s oOecreueHus
0€30MacHOCTH TPH OOpameHnH ¢ NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXpPaHEHHUS 3J0pPOBbsI M COONIONEHUS HOPM OSKOJOTHYECKOrO IOBEJIEHUS B
OKpY»Kalolllen cpene;

® OCYIIeCTBJIATh NOMCK HH(popmauuu ¢usndeckoro conepxkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNATE MH(MOPMAIMIO, KOTOpas SBJSETCS MNPOTHUBOPEUYMBONM MM MOXKET OBITh
HEJIOCTOBEPHOM;

® CIIOJIb30BaTh IPU BBHITOJHEHUU Y4EOHBIX 3aJjaHUi HAyYHO--MIOMYJISIPHYIO JTUTEpaTypy
(u3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHus WHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIC NHCHbMEHHbIE M KpAaTKUE YCTHBIE COOOIIeHUs, 00001mas
nH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXKaHHUSA, B TOM YHCIIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl  MPOEKTHOM  HWIIM  MCCIEI0BATENIbCKOM
NEeSITEeNbHOCTH, MPU STOM T'PAMOTHO HCIOJb30BaTh M3YYECHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, COMPOBOXKAATh BHICTYINICHUE TIPE3CHTALIUEH;

® [pU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUM (PU3UYECKUX MPOLECCOB
pacripeniesiaiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEZIUTh 3a BBIOJIHEHHEM IUIaHA JIEHCTBMH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaX B  JICATEIBHOCTb  TPYIIIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xoHiy obyueHust B 9 kJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOIIMXCSl YMEHHIA:
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HUCIIOJIB30BaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCKTOpUs:,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO JBMKEHUS, nedopmanus (yrmpyras, riacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOpEHHE, HEBECOMOCTh M TMEpPerpy3KH, LIEHTP
TSDKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHMYeCKue KoyiebaHus ¥  BOJIHBL, 3BYK, MH(QPa3ByK ©  yJIbTPas3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIHCKTPbl HUCIYCKAHWA U IOTJIOIICHUA, aJH)(ba-, GeTa- n ramMma-
H3JTy4CHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBHKEHUE, CBOOOHOE TaJICHHE TN, PABHOMEPHOE
ABHUKCHHUC 110 OKPYXHOCTH, BSaHMOHeﬁCTBHe TECII, PCAKTUBHOC ABUXKXCHUC,
Kosie0aTenpbHOe IBI)KEHHE (3aTyXalollie W BBIHYXICHHBIC KOJIOAaHWs), PE30HaHC,
BOJIHOBOE [BIDKEHHE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaKeHHE U MPEJIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEeHUE
0eroro cBera B CHEKTP W CJIOXKEHHE CIIEKTPAJIbHBIX I[BETOB, HCIIEPCUS CBETa,
€CTCCTBCHHAsA PaAWMOAKTUBHOCTb, BOSHUKHOBCHHUC JIMHENYaTOro CIICKTpa I/I3J'IylleHI/I$[)
10 OIMMMCAHUIO HUX XaPaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3MUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SBJICHUU B OKpY)KarolleM Mupe (B
TOM 4YHUCIIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIMBBI U OTJIWBBI, ABHXXCHUC IIJIAHET
ConHeuHoit CHUCTEMbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KUBOTHBIMH, 3€MJICTPSICCHHE, CEHCMHUYECKHe BOJIHBI, IIYHaMH, 5XO, IBETa Tell,
ONITHUYECKUE SBJICHUS B  TPUPOJAE, OWOJOTHYECKOE  JCHCTBHE  BHIUMOTO,
yIbTPapUOIETOBOTO U PEHTTCHOBCKOTO W3JTyYeHUH, €CTECTBEHHBIN PaaMOaKTUBHBINA
(GOH, KOCMHYECKHE JIy4d, pPAIUOAKTUBHOC W3IyUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JICCTBUE PAIMOAKTUBHBIX W3ITyYCHUN HAa OPraHU3M YeJIOBEeKa), IPU ATOM IEPEBOTUTH
MPaKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(U3NYECKUX SBIICHHIA,

OIHMCHIBATh M3YYCHHBIC CBOMCTBA Tell U (PU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUE
BEJIMUUHBI (CPEeIHSIS U MTHOBEHHAs CKOPOCTh Tella MPU HEPABHOMEPHOM JIBHKCHHH,
YCKOPEHHUE, MepeMelICHUe, MyTh, YIJI0Bas CKOPOCTh, CHJIa TPEHUS, CHIIA YIPYroCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO TaJeHHs, BEC Tela, UMITYIbC TeJld, MMITYJIbC
CHJIBI, MEXaHHUYECKasi pab0oTa U MOITHOCTh, MOTCHIIMAILHAS SHEPTHUS Tela, TOJHITOTO
HaJI TIOBEPXHOCTBIO 3eMJIH, TIOTCHIIMATIbHASL SHEPTHsI CKATOW MPY)KUHBI, KHHETUYECKAsI
SHEPrus, TOJHAs MEXaHWYeCKash SHEprus, MEpuoJl W 4YacToTa KoJIeOaHWH, yUIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, IMOKAa3aTellb MPEIOMIICHUS
Cpezbl), MPU ONUCAHWU TMPABUIILHO TPAKTOBaTh (DU3NYECKUN CMBICT HCIIOJIb3yEeMBIX
BEJIMYUH, OOO3HAYCHHS M CAWHUIBI (PU3MYCCKHX BEIUYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3MYECKYIO BEINUYHHY C JPYTMMH BEITHYMHAMHU, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (DU3HUECKUX BEINYMH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3UUECKHE SIBJICHUS U MPOIECCHI, UCIIONb3Ys 3aKOH
COXPaHEHHUs DHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIMI CYNEPIIO3UIIUN CHII,
MPUHIIUI OTHOCUTENBHOCTH [ anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYIIbCA,
3aKOHBI OTPaXEHHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXpPaHEHHS 3apsIoBOTO U
MaccoBOTO 4HCeI TpH SACPHBIX peakIusaX, Mpd OSTOM JIaBaTh CIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMATHUYECKOE BBIPAKCHHE;
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OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CHUTyallUd — IPaKTUKO-OPUEHTHPOBAHHOTO  XapakKTepa:  BBIBIATh  NPUYMHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMOPOM Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI W (POPMYJBI, CBSI3bIBAIOIIME (PU3MUECKUE BEIHMYMHBI: HA OCHOBE aHAIIN3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKO€ YCIOBHE, BBIABIATH HEJOCTAIOMINE WA
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAMMBIC Ul PEUICHHUS,
MPOBOJUTH pAacy€Tbl W OILEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(u3HUYECKON BEIIMYNHEL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO PEIIMTH TPH TMOMOIIN (PU3HUECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONKMCAHWE  WCCIENOBAaHUS,  BBLICIATH  IPOBEpsSeMOe
MPEIOJI0XKEeHNE, OIEHUBATh IMPABMWIIBHOCTh MOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUN U OIIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKUX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/ia KoJIeOaHui MPyKMHHOTO MasiTHAKA OT MacChl Tpy3a U KECTKOCTH MIPYKUHBI U
HE3aBUCUMOCTh OT aMIUTATYBI MAJbIX KOJeOaHHiA, MPSIMOIMHEHHOE PaclpoCTpaHeHHE
CBETa, pa3Jio’keHUe Oeloro CBeTa B CIEKTpP, M3YYCHHE CBOWCTB HW300paKEHHsS B
TUIOCKOM 3€pKajie M CBOWCTB HW300pakeHHUsS IpeaMera B COOHMpalomield JIMH3E,
HAOJIO/ICHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHS): CAMOCTOSTEIHLHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUSI, OMTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI;

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHMI, OIpeneisis cpeaHee
3HaUYCHHE U3MepseMOl BelWuuHBl ((POKYyCHOE pacCTOSIHUE COOMPAONICH JIMH3HI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEIUYHMH C HCIOJB30BAaHUEM
NpSMBIX HM3MEPEHUN (3aBUCHUMOCTh IYTH OT BpPEMEHU IPU PABHOYCKOPEHHOM
JOBUKEHUM 0e3 HayalbHOW CKOpOCTH, TNepuoda KojeOaHUH MaTeMaTU4ecKoro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIrjla OTPa)XCHHUsS CBETa OT yrja MaJeHUs U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparb yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHOH 3aBHUCHUMOCTHU
(bu3MUeCKUX BETUYMH B BUJE TaOMUIl U IpadUKOB, JeiaTh BHIBOJBI MO pe3yabTaTam
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE TeJa MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOIHOTO MaJeHUs,
KECTKOCTh MPYKUHBI, KOXPOUIIUEHT TPEHHsI CKOJIBKEHUS, MEXaHW4yecKas pabora u
MOIIIHOCTh, YAacTOTa W Tepuoja KolebaHWi MaTeMaTHUYeCKOrOo U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOUparomiel JWH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHSATH
WU3MepeHusi, cledys MPeUI0KEHHOW WHCTPYKIIMH, BBIYMCISATh 3HAYCHHE BEIUYHUHBI U
aHAIM3UPOBATh TMONyYEHHBbIE pe3yabTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh MpaBWJia TEXHUKH Oe30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;
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pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUYECKHX MOJEJCH: MarepHhaabHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHUK CBETa, JIyd, TOHKAs JIMH3a,
IJIaHETapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOTI'O SIpa;

XapakTepu30BaTh MPHUHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C ONOPOM HA UX ONUCAHUSA (B TOM UHUCIIE: CIIUJIOMETP, AATUYMKHU [1OJIOKEHHUS,
paccTOsIHHS U YCKOPEHHSI, PaKeTa, 3X0JIO0T, OUKH, TIEPUCKOTI, (OTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOIN, J03UMETp, KaMepa BuiabCOHa), HCIOJIB3YSl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUIA U HEOOXOJMMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;
WCIIOJIb30BATh CXEMBI M CXEMAaTHYHBIC PHUCYHKH H3yYEHHBIX TEXHHYECKUX YCTPOMWCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPAKTUYECKUX 3ajad, ONTUYECKHE CXEMBI ISl MOCTPOCHUSI M300paKEHHUH B TUIOCKOM
3epKajie 1 coouparoieil JInH3e;

MPUBOJUTh TpUMEpHl (HAXOAUTh HMHPOpPMAIMIO O MpHUMEpax) MPAKTHUYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHWM B TOBCEAHEBHOM >KHU3HM sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ HOpuOopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXPAaHEHHUs 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOTO TOBEJIEHUS B
OKpYKarollen cpene;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usndeckoro coaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO  (POPMYNIMPYsS. TOUCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeAeIeHHs
JIOCTOBEPHOCTH TIOJydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JIOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCIO0JIb30BATh MPH BHINOJHEHUH Y4eOHBIX 3aIaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIQJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIEC MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJbKMX HCTOYHUKOB (PU3MUECKOrO COAEp)KAaHUS, IMyOJUYHO MPEACTaBIATh
pe3yNbTaThl MPOEKTHOM MIIM MCCIIEI0BATEIbCKOM NIESTEIBHOCTH, IPU 3TOM I'PAMOTHO
WCII0JIb30BaTh W3YYEHHBIN NOHSITUWHBIM amnmapaT u3ydyaeMoro paszzaena (U3MKH U
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTauell ¢ Y4€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
bubmmoreka [{OK
1.1 dusnka - HayKa O ozie 2
M3Hia - Hayka 0 fpupo https://m.edso00.ru/7f416194
1.2 dusznueckre BEIMIYNHEI 2 1 bubmmorexa [OK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BetliecTEa https://m.edso00.ru/7f416194
99 JIBrmykeHre 1 B3aMMOACHCTBHE YaCTHI] 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAIICCKOT ABHACHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (ua. Buast cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. laBinenune TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTH https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIIACC

KoaunyecTBO 9YacoB DJIeKTPOHHbIE
HaumeHnoBanue pa3aesoB H TeM HUPpoBLIE
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble sIBJIEHUS
. bubnuoreka [JOK
1.1 C 7
TPOCHHE I CBOHCTRA Beecta https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1 5
CIIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TElla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 ITocTosTHHBIN SNIEKTPUUYECKUN TOK 20 1 7 bubmorexa IOK
https://m.edsoo.ru/7f4181ce
2.3 MaruuTHbIE SIBICHUS 6 1 15 bubnmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
/ICKTPOMATTIHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [{OK
11 10 1
OTHCAHUS https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 B i 20 1 3
SAMMOJICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznen 2. Mexannueckue Kojae0aHusl U BOJIHbI
2.1 MexaHnudeckue KojieOaHus 7 3 bubmorexa IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIICCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
bu6mmoreka [JOK
4.1 3 6 2
AKOHEI pACHPOCIPAHCHILE Cheta https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHUE TPUOOPHI 6 3 bubnuorexa [IOK
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bubmuoreka [JOK

4, P 2
3 a3nokeHue O6eoro cBera B CIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bu6mmoreka [{OK
1 151 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2 1
> CTpOCHHE ATOMHOTO AP 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. IloBTopuTe/ibHO-0000 a0 MOYJIb
6.1 [ToBTOpeHue u 0000IEeHNEe COACPIKAHUS 9 9 bubmuorexa [JOK
' Kypca usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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