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NOACHUTENbHAA 3ANMNCKA

Mporpamma no ¢u3MKe Ha ypoBHE OCHOBHOro obuiero obpa3oBaHMA COCTaBAEHA Ha
OCHOBE MOJIOKEHUIM M TpeboBaHUI K pe3ysbTaTaM OCBOEHMs Ha 6a30BOM YPOBHE OCHOBHOM
obpasoBaTenbHON nporpammbl, npeacTasaeHHblx B ®FOC OO0, a Takke C Yy4éTom
depepanpvHoli pabouyeint nporpammbl BOCMMTaHMA WM KoHuenuuu npenogaBaHuA y4yebHOro
npeameta «®Pusmnka» ¢ yyetom ocobbix obpasoBaTenbHbIX NOTPeOHOCTEN U BO3MOMKHOCTEMN
obyyatowmxca ¢ 3MP.

CopeprkaHve  nporpammbl MO PU3MKe  HanpaBneHo Ha  GopmMpoBaHMeE
€CTeCTBEHHOHAYYHOM rpamoTHOCTM obydarowmxca ¢ 3MP 1 opraHnsauunto nsydyeHns GUsUKM Ha
OEeATeNbHOCTHOM OCHOBe. B nporpamme no ¢usMKe yy4MTbIBAOTCA BO3MOMKHOCTM y4yebHOro
npegmeta B peanusaumm TpeboBaHMn SGroOC OO0 K nNAaHUPYEMbIM JIMYHOCTHBIM U
MeTanpegMeTHbIM  pe3ynbTaTam  obyyeHMs, @  TaKKe  MeXnpeameTHble  CBA3M
€CTeCTBEHHOHAYYHbIX y4ebHbIX NpeaMeToOB Ha YPOBHE OCHOBHOrO 0buwero ob6paszoBaHums.

Mporpamma no ¢u3nKe ycTaHaBAMBAET pacnpeeneHne y4ebHoro matepvana no rogam
obyyeHns (nNo Knaccam), npeanaraetT MNPUMEPHYH MNOCNE[0BaTe/NIbHOCTb WM3YyYeHUA TeM,
OCHOBAHHYIO HA /IOTMKE pPas3BUTMA MPEeAMETHOro CoAepKaHua U y4yéTe BO3PACTHbIX
ocobeHHocTen obyyatowmxca ¢ 3MP.

®ur3mrKa ABNAETCA CUCTEMOODBPA3YIOLMM ANA eCTeCTBEHHOHAYYHbIX Y4ebHbIX NpegmeTos,
NMOCKONbKY GU3MYECKME 3aKOHbI SIeXKAT B OCHOBE MPOLECCOB U ABNEHUN, U3yHaeMbIX XMMUEN,
6uonorven, actTpoHommen U dmUsnYecKkon reorpadureit, BHOCUT BKAAL, B €CTECTBEHHOHAYUYHYHO
KapTMHY MWpa, npeaoctasnsetr Hambonee AcHble 06pa3sLbl NPUMEHEHMA Hay4YHOro MeToaa
NMO3HaHWA, TO eCTb CNOCO6a NOYYEHUA AOCTOBEPHbIX 3HAHWUI O MUpE.

OpHa 13 rnaBHbIx 3a4a4 ¢uM3mMyeckoro obpa3oBaHUA B CTPYKType obuero o6pasoBaHus
coctout B (GOPMMPOBAHMM €CTECTBEHHOHAYYHOM T[PAMOTHOCTM W MHTEpeca K Hayke y
obyuatowmxcs.

N3yuyeHne ousmkm Ha 6a3oBom ypoBHe npeanosiaraeT OBAALEHME Caeaylowmmm
KOMMNETEHTHOCTAMM, XapaKTePU3YIOWMMM €CTECTBEHHOHAYYHYIO IPAaMOTHOCTb:

L Hay4HO 06BACHATD ABNIEHNA,
L OUuEeHMBAaTb U NMOHNMATb ocobeHHOCTH HAYy4YHOro nccnenoBaHuA,
L4 MHTEPNPETUPOBATbL AaHHblE U WCMOJ/Ib30BaTb Hay4dHbleé [O0Ka3aTesibCTBa ANA

NoJly4eHnA BbIBOAOB.

Llenn unsyyeHna Gu3mMKn Ha ypoBHe OCHOBHOro obuiero obpasoBaHuA onpeneneHbl B
KoHuenuun npenoaasaHusa yyebHoro npegmeta «Pusmnka» B obpasoBaTeibHbIX OpraHM3aLmax
Poccuiickot ®Pepepaumn, peanmnsyolmMx OCHOBHble o06ueobpa3oBaTenbHble MNPOrpammbl,
yTBEPXKAEHHON peweHnem Konnermn MuHucTepcTBa npocBelweHns Poccuiickoit degepaymm
(npoTtokon ot 3 aekabps 2019 r. Ne MK4BH).

Lienn usyuyeHmnsa ¢pusukm:

. npuobpeTeHne MHTepeca U CTpeMNeHUA O0OYyYaloWMXCA K Hay4YHOMY M3yYeHUIo
nNpuUpPoAbl, Pa3BUTUE UX UHTENNEKTYaNIbHbIX U TBOPYECKUX CNOCOBHOCTEN;

. pa3BUTUE NPeACTaBAEHUMA O Hay4YHOM MeToAe MOo3HaHuMA K GopmMUpoBaHMeE
NCCNefoBaTeIbCKOMO OTHOLIEHMA K OKPYKAIOLUM ABNEHUAM;



. bopmMpOBaHME HAYYHOTO MMPOBO33PEHUA KaK pe3ynbTaTa M3YyYeHUA OCHOB
CTpoeHMA maTepun 1 pyHAAMEHTAIbHbIX 3aKOHOB PU3UNKK;

. dbopmupoBaHMe npeacTaBneHUn O poan  OU3MKM  ONA  PasBUTUA  OPYrUX
€CTECTBEHHbIX HAaYK, TEXHUKN N TEXHONOTUIA;

. pa3BUTUE NPeaCcTaBieHUA O BO3MOXKHbIX chepax byayuwert npodpeccMoHabHOM
OEATeNbHOCTM, CBA3aHHOM C ¢GM3MKOM, NOArOTOBKA K [AafibHelwemy o06y4yeHuto B 3TOM
HanpaB/ieHUN.

[ocTuKeHne 3TUX uenel nporpammbl Mo ¢M3MKe Ha YpOBHE OCHOBHOro obuiero
obpa3oBaHMA obecneynBaeTca pelleHnem ceayroLmx 3agau:

. npuobpeTeHne 3HaHUMN O AUCKPETHOM CTPOEHWM BeLLeCTBa, O MeXaHWYEeCKMX,
TENNOBbIX, 3/IEKTPUYECKNX, MATHUTHbIX M KBAaHTOBbIX ABNEHUAX;

° npuobpeTeHne yYMeHUN ONUCbIBaTb M OOBACHATL OU3NYECKMEe SABAEHUA C
NCNONb30BaHUEM NONYYEHHbIX 3HAHUI;

° OCBOEHME METOAO0B PeLIeHNs NPOCTEMLWNX PACYETHbIX 3a4a4 C MCNOb30BaHUEM
dM3nYECKMX Mogenen, TBOPUYECKUX N MPAaKTUKOOPUEHTMPOBAHHbIX 334aY;

° pa3BuUTUE YMeHUN Habnwaatb nNpupogHble ABAEHUA W BbINONHATb OMbITbI,
nabopatopHble paboTbl WU  3IKCNEepUMEeHTaNbHble MUCCNegoBaHWs C  UCNO/b30BaHMEM
N3MepUTEeNbHbIX NPUH6OPOB;

° 0CBOeHMe npuémoB paboTbl C MHPOpMaUMen PUIMYECKOrO CcoaepHKaHua,
BK/AOYAA MHPOPMALMIO O COBPEMEHHbIX AOCTUXEHMAX GU3MKKU, aHaIn3 U KpUTUYEecKoe
oLeHuBaHue nHdopmaumm;

° 3HAaKOMCTBO co cdepamm nNpodeccMoHaNnbHOW AeATeNbHOCTU, CBA3AHHLIMU C
®M3MKON, U COBPEMEHHBIMW TEXHONOTMAMMW, OCHOBAHHbLIMWM Ha AOCTUNKEHUAX U3NYeCcKoM
HayKM.

Ha usyyeHue ¢pu3smku (6a30Bbi YypoOBEHL) HA YPOBHE OCHOBHOrO 06Llero obpasoBaHus
otBoauMTCA 238 yacos: B 7 Knacce — 68 yacos (2 yaca B Heaeno), B 8 knacce — 68 yacos (2 yaca B
Hepento), B 9 kKnacce — 102 vaca (3 yaca B Hegento).

MepeyeHb NabopaTopPHbIX PAbOT M OMNbITOB HOCUT PEKOMEHAATENbHbIN XapaKTep, y4nTeb
Aenaet Bblbop npoBeAeHUAs NabopaTopHbIX PaboT M OMbITOB C YYETOM WHAMBUAYANbHbIX
ocobeHHocTen obyyatowmxca ¢ 3MP.

COAEPXAHUE OBYYEHUA
7 KNACC

Pasgen 1. dusnka u eé ponb B NO3HAHUU OKPYIKAIOLLEro MUpa.

®dusnKa — Hayka o npupoge. AsneHns npupogabl. PUnMYecKMe ABNEHUA: MeXaHUYeCcKue,
TENNOBble, 9N1EKTPUYECKME, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

®dusnyeckne BeNMUYUHLIL. M3mepeHue ousMYECKUX BenuumH. Pusnyeckme npubopsbl.
MorpewHocTb U3MmepeHuii. MexayHapogHan cucTema eaAnHuL,

Kak ¢u3MKa M apyrMe ectecTBEHHble HayKM M3yyaloT npupoay. EcTecTBEHHOHayYHbI
MeTOZ MO3HaHWA: HabngeHWe, MNOCTAaHOBKA HAy4YHOro BOMPOCA, BbIABUMKEHME T[MNOTES,



3KCMepMMEHT Mo npoBepKe runotes, obbAcHeHMe Habawogaemoro ssaeHus. OnucaHue
OUBNYECKUX ABNEHMI C MOMOLLLbIO Modene.
AdemoHcmpayuu.
1. MexaHunuecKkune, TeNN0BbIE, INEKTPUUYECKMNE, MArHUTHbIE, CBETOBbIE ABAEHMA.
2. dusnyeckme npubopbl 1 Npoueaypa NPAMbIX U3MEPEHUN aHANOFOBbIM U LUMOPOBbIM
npuéopom.
JlabopamopHsie pabomebi u onbimeoil.
1. OnpeaeneHue UeHbl AeNeHUA WKaabl U3MepuTenbHoro npnbopa.
N3mepeHune paccToaHUN.
N3mepeHne o6bEMa KMAKOCTM 1 TBEPAOro Tena.
OnpeaeneHne paamepoB Manbix Ten.

LA A

N3mepeHne TemnepaTypbl NpPU MOMOLLM MHMUOKOCTHOrO TepmMomMeTpa W AaTyuKa
Temneparypsbl.
6. lpoBeaeHne uccnegoBaHWA MO NPOBEPKe rMMNOTe3bl: AANbHOCTb MONETA LIAPUKA,
NyLLEeHHOro ropn3oHTaNnbHO, Tem Honblle, yem H6onblue BbICOTA NyCKa.

Pasgen 2. NepBoHavanbHble cBeAeHUA O CTPOEHUU BeLLLeCcTBa.

CTpoeHue BeuwecTBa: aTOMbl WU MOANEKYAbl, UX pasmepbl. OnbITbl, AOKasbiBatoWme
OVCKpeTHoe CTpoeHue BeLLecTBa.

[BuKeHne yactuy, BewlectBa. CBA3b CKOPOCTU ABMMKEHMA 4acTul, C TemnepaTypoMu.
BpoyHoBckoe pagukeHue, auoddysma. BsammopencTeme 4yacTuu, BewecTBa: MNPUTANKEHUE U
OTTanKMBaHue.

ArperaTHble COCTOAHMA BELLECTBA: CTPOEHME T[a30B, JKUOKOCTEM U  TBEPAbIX
(Kpuctannnueckmx) Ten. BsaMmocBszb MeXKAy CBOMCTBAMWM BELLECTB B Pa3HbIX arperaTHbIX
COCTOAHUAX U MX AaTOMHOMOEKYNAPHbIM cTpoeHneM. OcobeHHOCTU arperaTHbiX COCTOAHUM
BOAbI.

AdemoHcmpayuu.

1. HabnwoaeHne 6POYHOBCKOro ABUXKEHMA.

2. Habnwogenue gnoodysuu.

3. HabnwogeHue aBneHn, 06bACHAOWMNXCA NPUTSKEHUEM UAM OTTaNIKUBAaHUEM YacTuL,

BellecTBa.

JlabopamopHsie pabomebl u onbimel.

1. OueHka AMameTpa aToOMa METOAOM PAAOB (C ncnonb3oBaHuem dotorpadui).

2. OnbITbl N0 HabAOAEHMIO TENIOBOIO PACLLIMPEHNA ra30B8.

3. OnbITbl N0 06HaPYKEHMIO AENCTBUA CUN MOJIEKYIAPHOTO NPUTAXKEHUA.

Paspen 3. iBuxKeHue n B3aumopgeincresme Ten.

MexaHuyeckoe ppuKeHue. PaBHOMepHOe M HepaBHOMepHoe asuxKeHue. CKOpOCTb.
CpegHAaa CKOPOCTb NpPU HEPAaBHOMEPHOM ABUMKEHUN. PAacyéT NyTn n BpemeHu 4BMKEHUA.

ABneHne wnHepumn. 3aKOH MHepuun. B3ammopencTeme Ten Kak NpuYMHa M3MEeHeHUA
CKOpPOCTU ABUXKeHWA Ten. Macca Kak mepa WMHepTHOCTU Tena. MnoTHocTb BewecTsa. CBA3b
NJIOTHOCTU C KOIMYECTBOM MOJIEKYA B eANHNLE 06BEMA BeLecTBa.

CuMna KaK XapaKTepucTuKa B3aumopgenctsma Ten. Cuna ynpyroctm u 3akoH [yka.
N3mepeHne cuabl C NOMOLLbID AMHAMOMETPA. ABAeHWe TAroteHMa M cuna Taxectn. Cuna
TAXMECTUM Ha Apyrux nnaHetax. Bec Tena. HesecomocTb. CnoxeHwe cui, HanpasAeHHbIX NO



oAHOM npamol. PagHogelcTeytowasa cun. Cuna TpeHnsa. TpeHUE CKONbXKEHUA U TPEHME NOKOS.
TpeHue B Nnpupoae n TeXHUKe.
AdemoHcmpayuu.

HabntogeHne mexaHNM4ecKoro ABUXKeHUA Tena.
N3mepeHme CKOPOCTU NPAMOANHENHOTO ABUMKEHUA.
HabntogeHue aBneHmMa MHepLumun.
HabntoaeHne nsmeHeHMA CKOPOCTM NPU B3aMMOLENCTBUN TeN.
CpaBHeHMe macc No B3aMMOLENCTBUIO TeEN.
CnoxeHue cun, HanpaBAeHHbIX N0 O4HOM NPAMOMN.
JlabopamopHobie pabomebl u onbimeoil.

1. OnpegeneHne CKOPOCTM PaBHOMEPHOTO [ABMMKEHUA (WapuKa B KUAKOCTH,

ok wnNeE

MOZAENN SNEKTPUYECKOTO aBTOMOBMAA 1 TaK Aanee).

2. OnpepeneHve cpeaHend CKOPOCTM CKOJIbXKEHWA Opycka WMAM Wwapuka no
HaKNOHHOM NJOCKOCTK.

3. OnpegeneHne NNOTHOCTM TBEPAOTO TeNa.

4. OnbITbl, 4EMOHCTPMPYIOLWME 3aBUCUMOCTb pacTaXKeHUa (aedopmarmm) NpyKuHbl
OT NPUIOXKEHHOM CUJIbI.

5. OnbITbl, AEMOHCTPUPYIOLLME 33aBUCMMOCTb CUAblI TPEHUA CKONbXEHWA OT Beca
TeNa n XxapaKTepa CONPMKACAIOLLMXCA NOBEPXHOCTEN.

Paspen 4. laBneHune TBEpPAbIX TeN, }KUAKOCTel 1 rasos.

[asneHne. Cnocobbl yMeHbWEHUA U yBeAUYeHUA [asneHuAa. [asneHue rasa.
3aBMCMMOCTb AaBneHus rasa oT o0b6béma, TemnepaTtypbl. lNepegaya paBneHns TBEPAbIMU
TeNaMMn, XKUOKOCTAMMU U razamu. 3akoH [llackana. [MHeBmaTuyeckMe MalluHbl. 3aBUCUMOCTb
OABNEHUA XKUAKOCTU OT rnybuHbl. TmapocTatnyecknii napagokc. Coobuatowmecs cocyzbl.
fmAapaBanyeckne mexaHmsmel.

ATmocdepa 3emnn u atmochepHoe AaBneHue. NMPUUYUHBI CyL,EecTBOBAHWA BO3AYLUHOM
o06ono4kn 3emnun. OnbiT Toppuyennn. MamepeHne atmocpepHOro aasfieHUA. 3aBUCUMOCTb
aTMoCchepHOro AasBneHMA OT BbICOTbl Hag YypoBHemM mopA. Mpubopbl gna mM3mepeHus
atmocdepHOro AaBneHus.

[leicTBMe }KMAKOCTU M ra3a Ha NOrpy>KEHHOE B HUX TeNo. BbiTankmneatowan (apxmmenosa)
cuna. 3akoH Apxumepa. NnasaHue Ten. BosgyxonnasaHue.

AdemoHcmpayuu.

1. 3aBMCUMOCTb AaB/EHWNA ras3a OT TeMnepaTypbl.

2. MNepenaya AaBaeHUA KUOKOCTbIO U Fra3oMm.

3. Coobuwatowmecs cocyabl.

4. fmapaBAMYecKMin npecc.

5. MpoasneHune geiictBns atmochepHOro AaBneHus.

6. 3aBMCMMOCTb BbITa/IKMBAKOLWLEN CUAbl OT OO6bEMA NOrPyKEHHOM 4YacTu Tena wu
NAOTHOCTU XKUAKOCTMU.

7. PaBeHCTBO BbITaIKMBAIOLLLEN CUJIbl BECY BBITECHEHHOM XUAKOCTW.

8. Ycnosue nnaBaHWA Ten: NAaBaHWME WAW MNOTPyKeHMe Ten B 3aBUCMMOCTM OT

COOTHOLLEHUA NNIOTHOCTEM TeNa u XUAKOCTU.
JlabopamopHsbie pabomei u onbimel.



1. WccnepoBaHue 3aBUCMMOCTM Beca Tena B BOAE OT O0O6bEMA MNOrpy*KEHHON B
UAKOCTb 4acTu Tena.

2. OnpegeneHne BbITaNKUBAlOWEN CU/bI, AEUCTBYIOWEN Ha TeNo, MOrpy*KEHHoe B
*KUAKOCTb.
3. MpoBepKa HEe3aBMCMMOCTU BbITa/IKMBAlOWEN CWUAbl, AEUCTBYHOLLEN Ha Teno B

*UOKOCTU, OT Macchbl Tena.

4, OnbITbl, LEMOHCTPUPYIOLLNE 3aBUCMMOCTb BbITa/IKMBAIOLLLEN CUJbI, OENCTBYIOLLEN
Ha TeNo B XMAKOCTU, OT OObEMA NOrpy*KEHHOM B MKMAKOCTb YacTM Tena M OT NAOTHOCTU
*KUOKOCTW.

5. KoHcTpynpoBaHune apeomeTpa MW KOHCTPYUMPOBAHUE NOAKN N onpeaeneHne eé
rpy3onogbLEMHOCTM.

Paspen 5. PaboTa n MOLWHOCTb. JHEprus.

MexaHn4yeckana pabota. MowWwHOCTb.

MpocTble MexaHM3Mmbl: pblyar, 670K, HAaKNOHHAA NAOCKOCTb. [1paBuNO paBHoOBecUS
pblyara. MpMmeHeHMe NpaBuaa PaBHOBECUSA pblyara K 6710Ky. «3010TOe NPABUIO» MEXAHUKM.
KN npocTbix mexaHn3moB. [pocTblie mexaHM3mbl B ObITy U TEXHUKE.

MexaHnyeckaa sHeprma. KnHeTMyecKaa M noTeHuuanbHaa 3HepruA. [pespaleHue
OZHOTO BMAA MEXaHNYECKOWN IHEPTUMN B APYTON. 3aKOH COXPaHEHUA SHEPTNN B MEXAHUKE.

AdemoHcmpayuu.

1. Mpumepbl NPOCTbIX MEXAHN3MOB.

JlabopamopHbie pabomebl u onbimel.

1. OnpepeneHve paboTbl CUAbI TPEHWUA NPU PABHOMEPHOM ABUMKEHUW Tena no
ropM30HTa/IbHOM NOBEPXHOCTW.

2. NccnepoBaHue ycnoBuii paBHOBECUSA pblyara.

3. N3mepeHmne KM HakJIOHHOM NAOCKOCTH.

4, MN3yyeHne 3aKOHa COXPAHEHNA MEXaHMYECKOMN SHEPTUMN.

8 KNIACC

Pasgen 6. Tennosble ABNEHUA.

OCHOBHblE NOJIOXKEHUA MONEKYNAPHO-KMHETUYECKON TEOPUM CTPOEHUA BelecTBa. Macca
M pasmepbl aTOMOB M Monekyan. OnbiTbl, noaTBep)KAatowme OCHOBHble MONOMKEHMUA
MONEKYNAPHOKNHETUYECKOM TEOPUMN.

Mogaenu TBEpAOro, *KUAKOro 1 ra3oobpa3HOro cocToaHUM BelecTsa. Kpucranamyeckme u
amopoHble Tena. Ob6bACHEHWE CBOMCTB ra30B, XWAKOCTEW M TBEPAbIX Te/Nl Ha OCHOBe
NONOYKEHUI MONEKYNAPHO-KMHETUYECKOM Teopun. CmaumBaHWe M KanWANAPHble ABEHUS.
TennoBoe paclKnpPeHUE U CxKaTue.

Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEMJIOBOrO ABMMKEHUA 4acTul,
BHyTpeHHAA 3Heprua. Cnocobbl WM3MeHeHMA BHYTPEHHeW 3Hepruu: Tenaonepegadya MU
coBepweHune paboTbl. Buabl Tennonepenayun: Tena1onpPoBoAHOCTb, KOHBEKLMA, U3yYEHME.

KonnyectBo Tennotbl. YaenbHaa TennOEMKOCTb BellecTBa. TennoobmeH M Tennosoe
paBHoBecue. YpaBHeHWe TensoBoro 6anaHca. MnaBneHne n oTBepAEBAHNE KPUCTANINYECKMX
BewecTs. YaenbHaa TennoTa nnaaBneHuda. lNapoobpas3oBaHue M KoHAeHcauumsa. McnapeHue.



KuneHuwe. YaenbHaa Tennota napoobpa3oBaHUA. 3aBMCMMOCTb TemnepaTypbl KUNeHua oT
aTmocdepHOoro AaBneHus.

Bna*kKHOCTb BO34YyXa.

DHeprma Tonamea. YaenbHasa TennoTta CropaHus.

MpuHumnbl paboTbl TennoBbix Asurateneit K[ Tennosoro Aasuratensa. Tennosble
ABUTaTeNN M 3alLUTa OKpYKatoLWwen cpeabl.

3aKOH COXpaHeHMA M NpeBpaLLEHMA SHEPTMN B TENNOBbIX NPOLLECCaX.

AdemoHcmpayuu.

1. HabntogeHne 6poyHOBCKOro ABUXKEHUA.

2. Habntogenune gnoddysuun.

3. HabntogeHue ABNEHUM CMAYMBaHMA U KaNUANAPHbBIX ABNEHUN.

4. HabntogeHue TennoBOro pacwmpeHus Ten.

5. N3meHeHVMe paBneHWA rasa npuM M3MeHeHMW OB6BEMA W HarpeBaHUM Wan
OXNTAXKAEHUN.

6. MpaBnna namepeHuna TemnepaTypbl.

7. Bungbl Tennonepenaun.

8. OxnaxkgeHue npu copeplieHnmn paboTbl.

9. HarpeBaHue npu coBeplieHnn paboTbl BHELLHUMWU CUNAMMU.

10. CpaBHeHMe TeNN0EMKOCTEN PA3/INYHbIX BELLECTB.

11. HabnogeHue KuneHus.

12. HabnoaeHne nocToAHCTBA TeMNePATYPbl NPU NAABAEHUN.

13. Mopaenu TennoBbIX ABUratenen.

JlabopamopHsie pabomebl u onbimeil.

1. OnbITbl N0 06HAPYXEHWUIO AEUCTBMUA CUA MONEKYNAPHOTO NPUTANKEHUS.

2. OnbITbl NO BbIPALLMBAHUIO KPUCTANNOB NOBAPEHHOW CONMU UMM Caxapa.

3. OnbITbl MO HAabNOAEHWUIO TENIOBOTO PACLUMPEHUA Fa30B, KUAKOCTEN U TBEPADIX
Ten.

4. OnpepeneHve gasneHua Bo3ayxa B 6annoHe wnpuua.

5. OnbITbl, A4EMOHCTPUPYIOLLME 3aBUCMMOCTb AaB/JeHUA BO3AyXa OT ero o6béma u
HarpeBaHWA UIN OXNaXKOeHUA.

6. MpoBepka rnnoTesbl JIMHENHOM 3aBUCMMOCTM ANUHBbI CTONOWMKA XUOKOCTU B
TepmomMeTpuyeckon Tpybke oT TemnepaTypbl.

7. HabniogeHne U3MeHEeHWA  BHYTPEHHEW 3HeprMm Tena B pesy/bTaTte
Tennonepeaayn n paboTbl BHELHUX CUA.

8. UccnepoBaHue sBNeHMA TennoobmeHa Npu CMEeLmnBaHUU XON04HOM U ropadven
BOAbI.

9. OnpepeneHve Konuyectsa Ten/oOTbl, NONYYEHHOTrO BOAOW Npu TennoobmeHe c

HarpeTbiM MeTaNIMYECKUM LIUANHOPOM.
10. OnpepeneHune yaenbHOM TENNOEMKOCTU BELLLECTBA.

11. UccnepoBaHue npouecca UcnapeHus.
12. OnpepeneHne OTHOCUTE/IbHOM BNAXKHOCTU BO3AyXa.
13. OnpepaeneHune yaenbHOM TeNAOTbI N1aBAEHUA Nibaa.

Paspen 7. dneKTpuyeckne U MarHUTHble ABNIEHUA.



dnekTpusauma Ten. [1Ba poaa 3NeKTPUYECKUX 3apaaoB. Blaumopgenctame 3apaxKeHHbIX
Ten. 3aKoH KynoHa (3aBMCMMOCTb CWUAbl B3aMMOAEMNCTBUA 3aPSAXKEHHbIX TeN OT BEUYUHDI
3apA[0B M PACCTOAHMA MEXKAY TENlAMK).

dnekTpuyeckoe nose. HanpaxEHHOCTb aneKTpuyeckoro nona. MpuHUMN cynepno3vuum
3NEKTPUYECKMX NONel (Ha KayecTBEHHOM YPOBHE).

Hocutenn snekTpuyeckmx 3apafoB. DIeMEeHTapHbIN anekTpuyeckuin 3apag. CrpoeHue
atoma. MNpOoBOAHMKU U ANINEKTPUKU. 3aKOH COXPaAHEHMA INeKTPUYecKoro 3apaaa.

JNeKTpUYeCcKnin TOK. YCN0BMA CYLLEeCTBOBAHWUA 3/N1EKTPUYECKOro TOKa. WCTOYHMKMK
MOCTOSIHHOIO TOKa. [eWcTBMA 3NEeKTPUYECKOro TOKa (TEMNOBOE, XMMMUYECKOE, MArHUTHoe).
INEeKTPUYECKNI TOK B KUAKOCTAX U rasax.

dnekTpnyeckaa uenb. Cuna TOKa. DneKTpuyeckoe HanpsaxeHue. ConpoTusaeHue
NpoBOAHMKA. YaenbHoe conpoTuBieHWe BewecTBa. 3akoH Oma A4na  y4vacTka uenmu.
MNocnepoBaTenbHoOe M NapannenbHoe coeanHeHne NPoBOAHUKOB.

PaboTa 1 MOLWHOCTb 31EKTPUYECKOTO TOKa. 3aKoH xoyna—/leHua. INeKTpuyeckne Lenm
N noTpebuTenn anekTpuyeckom aHeprun B bbiTy. KopoTkoe 3ambiKkaHue.

MoCTOAHHbIE MArHUTbl. B3ammopencTemMe MNOCTOAHHLIX MArHWMTOB. MarHutHoe none.
MarHuTHoe none 3eman M ero 3HavyeHume AnA XmM3HM Ha 3emne. OnbIT dpcrega. MarHuTHoe
nosie SNeKTPUYECKOro ToKa. NMpumeHeHne 3SNeKTPOMArHMToB B TEXHMKe. [JeicTBMEe MarHUTHOro
NnOMA Ha TMPOBOAHMK C TOKOM. DNEKTpoABuratesib MNOCTOAHHOrO ToKa. Mcnonb3oBaHue
aNeKTpoABUraTenen B TEXHUYECKMX YCTPOMCTBAX M HA TPaHcnopTe.

Onbitel  Papagen. fABneHWe INEKTPOMArHUTHOM  MHAYKUMK. [pasuno  JleHua.
dnekTporeHepaTop. Cnocobbl NONYYEHWA 3SNEKTPUYECKOM ISHEpPrun. INEeKTPOCTAHLUMWU Ha
BO30OHOBAAEMbIX MICTOYHUKAX SHEPTUN.

AdemoHcmpayuu.
1. dneKkTpusayma Ten.
2. [1Ba poga anekTpUYecKnx 3apsaaoB U B3aMMOLENCTBME 3apPAMKEHHbIX Te.
3. YCTPONCTBO M AENCTBME INEKTPOCKONa.
4, DNeKTpocTaTMyecKaa UHAYKLUMA.
5. 3aKOH COXpaHEeHUA 3/IeKTPUYECKMX 3apAL0B.
6. MPOBOAHVKN U ANINEKTPUKMN.
7. MogaennposaHue CUNOBbIX TMHUIA SINEKTPUYECKOrO NONA.
8. NCTOYHUKM MOCTOAHHOTO TOKa.
9. [lencTBNA aNeKTPUYECKOro ToKa.
10. DNEeKTPUYECKUI TOK B *KUAKOCTW.
11. [a30BblIii paspsag,.
12. N3mepeHmne cuibl TOKa amnepmeTpom.
13. N3mepeHune aNeKTPUYECKOro HanpaXKeHnA BOJIbTMETPOM.
14. PeocTtaT 1 marasuH conpoTUBAEHUN.
15. B3avmoaenctBme NOCTOAHHbIX MarHUTOB.
16. MoaennpoBaHne HEBO3MOXKHOCTW pasgeneHusa NoacoB MarHuTa.
17. MogaennpoBaHMe MarHUTHbIX NOJIe NOCTOAHHbIX MAarHMTOB.
18. OnbIT dpcTeaa.
19. MarHuTHoe nosie ToKa. dNeKTPOMarHuT.



20. JenctBne MarHMTHOrO Mo/ Ha NPOBOAHUK C TOKOM.

21. dneKkTpoasuraTenb NOCTOAHHOIO TOKa.

22. NccnepoBaHue ABNEHUA 9NEKTPOMATHUTHON MHAYKLUMN.

23. OnbiTbl ®Papages.

24, 3aBMCMMOCTb  HanpaBAeHUA  MHAYKUMOHHOINO TOKa OT  YCNOBUMMA  ero

BO3HWKHOBEHMUA.

25. dneKTporeHepaTop NOCTOAHHOIO TOKa.

JlabopamopHsie pabombi u onbimeol.

1. OnbiTbl  NO  HabnAeHU  3neKTpu3auMm  Ten  UHAYKUMERn un  npu
COMPUKOCHOBEHUM.

2. NccnepoBaHue fencTBMA 3N1eKTPUYECKOro NoA Ha NPOBOAHUKN U ANINEKTPUKMN.

3. C6opKa 1 npoBepKa paboTbl 31EKTPUYECKON LLeNM NOCTOAHHOIO TOKA.

4. N3mepeHune 1 peryanposaHue cuibl TOKa.

5. N3mepeHune u peryanpoBaHue HanpsarKeHns.

6. NccnepoBaHve 3aBMCMMOCTM CUAbI  TOKA, uMAyWero 4epes pesnctop, OT
CONPOTMB/IEHUA PE3MUCTOPa N HANPAXKEHWNA Ha pe3ncTope.

7. OnbITbl, AEeMOHCTpUpyoWMe 3aBUCUMOCTb 3I/1EKTPUYECKOro COMpPOTUBAEHUA
NPOBOAHMKA OT €ro A/IMHbI, NAOLWAAN NONepevyHoro ce4eHna n matepmana.

8. MpoBepKa MpaBuaa CAOXKEHUA  HANPAXEHUW npu  NocnesoBaTeslbHOM
coeiMHEeHUN ABYX PE3UCTOPOB.

9. lpoBepka npasuaa p[AA CUAbl TOKA MNpU  NapanfieibHOM coeguHeHUU
pe3ncTopos.

10. OnpeaeneHne paboTbl 3NEKTPUYECKOTO TOKA, NAYLLETO Yepes3 pe3ncTop.

11. OnpeaeneHne MOLLHOCTM 3N1EKTPUYECKOrO TOKA, BblAENAEMOM Ha pe3uncTope.

12. UccnepgosaHme 3aBUCMMOCTM  CUAbI TOKA, UMAYLLEro 4epes NAMMNOYKy, OT
HaNpPAXeHUA Ha Hel.

13. Onpegenenune KM/ HarpesaTens.

14. NccnepoBaHnMe MarHMTHOrO B3aMMOLENCTBMA MOCTOAHHbIX MAarHUTOB.

15. N3yyeHMe MarHUTHOro NOJA MNOCTOAHHbIX MArHUTOB NpPU UX O0ObeANHEHUU U
pasgeneHuu.

16. NccnepoBaHne feNCTBUA SINEKTPUYECKOrO TOKA Ha MAarHUTHYHO CTPENKY.

17. OnbITbl, AEMOHCTPMPYIOLLME 33aBUCUMOCTb CWJIbl B3aMMOLENCTBUA KATYLIKM C
TOKOM M MAarHuTa oT CU/Ibl TOKa W HanpaBaeHMA TOKa B KaTyLUKe.

18. N3yyeHMe gencTBUA MarHUTHOMO NoaSA Ha NPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue n nsyyeHue paboTbl 3IeKTpoaBUraTens.

20. N3mepeHune Kl aneKkTpoasuratenbHoOM YCTaHOBKM.

21. OnbITbl N0 WUCCNEAOBAHUIO  ABAEHUA  3/IEKTPOMArHUTHOM  MHAYKUMW:

ncecnenosaHue N3MEHEHMIN 3HAYEHMA U HanpasaeHnAa MHOYKLMOHHOTO TOKa.
9 KNACC

Paspen 8. MexaHu4yeckue aBneHUA.
MexaHunyeckoe asuKeHue. MaTepuanbHaa Touka. Cuctema otcyéta. OTHOCUTENBHOCTb
MEXaHMYECKOro ABWXKeHUA. PaBHOMepHoe npAMonuHerHoe ABuxeHue. HepaBHOmepHoe



npAmMonuMHenHoe apuKeHue. CpefHAA M MFHOBEHHAA CKOPOCTb Tena MNpu HepaBHOMEPHOM
OBUXKEHUN.

YcKopeHune. PaBHOYCKOpeHHOoe npAMOAnHenHoe asuxkeHue. CBoboaHoe nageHue.
OnbiTbl Fanunes.

PaBHOMepPHOEe ABUMKEHME NO OKPYKHOCTW. MNepuoa 1 yactoTa obpalieHua. JIMHENHaA 1
yrnosas CKopocTu. LleHTpocTpemuTesibHOe yCKopeHue.

MepBbin 3aKOH HbloTOHA. BTopoi 3akoH HbioTOHa. TpeTuid 3akoH HbloToHa. MpuHuMn
cynepnosunuunm cmn.

Cuna ynpyroctu. 3akoH [yKa. Cuna TpeHUA: Cuna TPEHUA CKONbXKEHMUA, CUIa TPeHuA
noKos, apyrue Buabl TPEHUA.

Cuna TAXKECTM M 3aKOH BCEMMUPHOro TAroTeHua. YcKopeHue cBoH6OAHOro nageHus.
OswkeHne nnaHetr Bokpyr ConHua. [lepBaA KocmMuyeckaa CKOpoCTb. HesBecomocTb w
neperpysku.

PaBHOBecue maTepuanbHOM TOYKU. ABcontoTHO TBEpaoe Teno. PaBHoBecue TBEpPAOro
TenNa c 3aKpennéHHOMN ocblo BpaweHUa. MoMeHT cunbl. LLeHTp TaxkecTw.

Umnynec Tena. MameHeHne umnyabca. MmnynbC cuabl. 3aKOH COXPAaHEHMA MMMyAbCa.
PeakTMBHOe aBuXKeHMe.

MexaHu4yeckas pabota M mowHocTb. PaboTta cun TaXecTu, ynpyroctun, TpeHus. CeAsb
saHeprun un paboTbl. MNoTeHuManbHaA 3Heprus Tena, NOAHATOrO HaA MOBEPXHOCTbI 3eMM.
MoTeHuManbHaA IHEPrUA CKATOM NPYKMHbI. KMHeTnueckan aHeprmna. Teopema 0 KMHETUYECKOM
3Heprun. 3aKOH COXPaHEHUA MEXaHUYECKOM IHEPTUN.

AdemoHcmpayuu.

1. HabniogeHne MexaHMYeCcKoro ABWXKEHMA Tena OTHOCUTENbHO pPasHbiX Ten
OTCYéTa.

2. CpaBHeHMe nyTel W TPAEKTOPUN [ABUMKEHMA OAHOro M TOro e Tena
OTHOCUTENbHO Pa3sHbIX TeN OTCYETA.

3. N3mepeHune CKOPOCTU N YCKOPEHUA NPAMOIMHENHOTO ABUXKEHUA.

4. NccnepoBaHve NpU3HAKOB PaBHOYCKOPEHHOIO ABUMXKEHUA.

5. HabnioaeHue aBUKEHUA TENA NO OKPYKHOCTU.

6. HabnogeHne MexaHUYecKUX ABNEHUW, NPOUCXOAALLMX B CUCTEME OTCYETA
«TenexKka» npu eé paBHOMEPHOM U YCKOPEHHOM ABUXKEHUN OTHOCUTENIbHO KabuHeTa GU3MKK.

7. 3aBMCUMOCTb YCKOPEHUA Tena OT MAcCbl TeNa U AeNCTBYIOLLEN HA HEro CUbl.

8. HabntogeHwe paBeHCcTBa CMA NPY B3aMMOAENACTBUM TE.

9. MN3meHeHMe Beca Tesla Npu YCKOPEHHOM OBUXKEHUN.

10. Mepenaya umnyabca Npyv B3aMMOAENCTBUN TeN.

11. Mpeobpa3oBaHMA SHEPTMN NPU B3aMMOAENCTBUM TE.

12. CoxpaHeHWe umnysbca Npu Heynpyrom B3anMoaencTBmm.

13. CoxpaHeHune nmnyabca Npu abcoNtoTHO yNpyrom B3aMmoAencTeum.

14. HabnoaeHne peakTMBHOTO ABUMKEHUSA.

15. CoxpaHeHWe MexaHUYecKomn aHeprum npu ceobogHOM NageHuUn.

16. CoxpaHeHMe MexXaHWYeCKON 3Heprum npu ABMXKEHUMWU Tena nod AencTBUem
NPY*KUHbI.

JlabopamopHsbie pabomei u onbimel.



1. KoHcTpynpoBaHue TpaKTa A4N4A pasroHa W AaNnbHeWWwero pPaBHOMEPHOrO
OBUMKEHMA LIAPUKA NN TENEXKKM.

2. OnpepeneHne cpeaHeit CKOPOCTU CKONbMKEHUA BpycKa Mau ABUMKEHUA LUApUKa
Mo HAKNOHHOM NJIOCKOCTW.

3. OnpepeneHne YCKOpeHMA Tena MpUM  PaBHOYCKOPEHHOM  ABUMMKEHUM MO
HAKNOHHOM NNOCKOCTY.

4, NccnepoBaHMe 3aBUCMMOCTM  MNyTUM  OT BPEMEHM MPU  PABHOYCKOPEHHOM
ABUXKeHUN 6e3 HavaIbHOM CKOPOCTH.

5. MpoBepKa rnnoTesbl: ec/ii NpU PaBHOYCKOPEHHOM ABUMKEHUM 6e3 HayasbHOoM
CKOPOCTU MNYyTU OTHOCATCA KaK pAg HEYETHbIX 4YMcCes, TO COOTBETCTBYIOWME MPOMENKYTKM
BPEMEHWN OANHAKOBDI.

6. NccnepoBaHue 3aBUCMMOCTU CUAbl TPEHUA CKOJIbXEHUA OT CUJ/bl HOPMAsIbHOrO
AaBneHua.

7. OnpepeneHne KO3pPULMEHTA TPEHNA CKONbIKEHUA.

8. OnpeaenerHune }KECTKOCTU NPYKUHbI.

9. OnpeaeneHve paboTbl CUAbI TPEHWUA NPU PABHOMEPHOM ABUMKEHUW Tena Mo
ropM30HTa/IbHOM NOBEPXHOCTH.

10. OnpegenexHne paboTbl CU/IbI YAPYroCcTU NPU NogbEeme rpysa C MCMo/ib30BaHUEM
HEeNoABUXHOIO MU NOABUKHOIO 6H10KOB.

11. N3yyeHmne 3aKoHa COXpaHEHUA SHeprun.

Pasaen 9. MexaHunuyeckue KonebaHua 1 BOJIHbI.

KonebatenbHoe asuxkeHne. OCHOBHblE XapaKTEPUCTUKM KonebaHWii: nepuos, 4acToTa,
amnanTtyaa. MaTemaTUYecKnuii M MPYKUHHBIA - MaaTHUKKU. [lpeBpalleHue 3SHeprum npu
KosiebaTeNbHOM ABUKEHUN.

3aTyxatowme KonebaHuaA. BbiHyKaeHHble KonebaHuaA. PesoHaHc. MexaHWYyecKne BO/HbI.
CBOMCTBA MexaHUYeCKMNX BO/H. [poaonbHble U nonepeyHble BOMHbI. [/ IMHA BOMHbI U CKOPOCTb
eé pacnpocTpaHeHns. MexaHUYeCcKMe BO/IHbI B TBEPAOM Tene, CEMCMUYECKUNE BOJTHbI.

3BYK. [POMKOCTb 3BYKa M BbicOTa TOHa. OTpaxeHue 3ByKa. MHPpPasBYK U yAbTPa3ByK.

Ademoncmpayuu.

1. HabntogeHue KonebaHuii Ten noa AeACTBMEM CUAbI TAXKECTU U CUAbI YNIPYTOCTU.
2. HabntogeHne KonebaHui rpy3a Ha HUTU U Ha NPYKUHE.

3. HabntogeHune BbIHYKAEHHbIX KonebaHui 1 pe3oHaHca.

4. PacnpocTpaHeHne NpPoAo/bHbIX M MOMNEPEYHbIX BOJIH (Ha moaenu).

5. HabnioaeHne 3aBUCMMOCTM BbICOTbI 3BYKa OT YacTOTbl.

6. AKYCTUYECKNI pe30HaHC.

JlabopamopHsbie pabomei u onbimel.

1. OnpepeneHne 4acToTbl M Nepuoaa KonebaHMin MaTeMaTUYECKOro MaaTHUKA.

2. OnpepeneHne 4acToTbl M Neproaa KoebaHU NPYKMHHOTO MAATHUKaA.

3. NccnepoBaHue 3aBUCMMOCTU Nepuoaa KonebaHni NnoaBeLeHHOro K HATKU rpysa

OT A/IVHbI HUTM.
4. NccnepoBaHue 3aBUCMMOCTU nepuoda KonebaHui NPy)KUHHOTO MaAaTHWUKA OT
Maccbl rpysa.



5. MpoBepKa HeE3aBUCMMOCTU Nepunoaa KonebaHuin rpysa, NoaBeWEeHHOro K HUTK, OT
Maccbl rpysa.

6. OnbITbl, AEMOHCTPUPYIOWME 33aBUCMMOCTb nepuoga KonebaHuin NpyKUHHOro
MAATHMKA OT MaCCbl FPy3a U }KECTKOCTU MPYKUHbI.

7. N3mepeHune yckopeHna cBo60AHOIo NageHums.

Paspen 10. DneKTPOMarHUTHOE No/se U 3NEeKTPOMArHUTHbIE BOJIHbI.

DNEeKTPOMArHUTHOE none. INEeKTPOMArHUTHbIE BO/IHbl. CBOMCTBA 3/1EKTPOMArHUTHbIX
BOJIH. LLIKana aneKkTpomMarHUTHbIX BOJIH. MICMOAb30BaHWE 3/1EKTPOMArHUTHbIX BOJIH 419 COTOBOM
CBA3M.

dneKTpoMarHuTHas npupoaa ceeta. CKOpocTb cBeTa. BonHOBbIE CBOMCTBA CBETA.

AdemoHcmpayuu.

1. CBoIACTBa 3/N1€KTPOMArHUTHbIX BOJH.

2. BonHoBble cBOMNCTBA CBETA.

JlabopamopHbie pabomebi u onbimel.

1. N3yyeHMe CBONCTB 3NEKTPOMArHUTHbIX BOIH C MOMOLLbIO MOBUNbHOTO TenedoHa.

Paspgen 11. CBetoBble ABNEHMUA.

JNlyyeBas mogenb cseta. MCTOUHMKKM cBeTa. MpAMOnHeNHoe pacnpocTpaHeHue CBeTa.
3atmeHuna ConHua u JlyHol. OTpaxkeHue ceeTa. [1hockoe 3epKano. 3aKOH OTparkeHMA CBeTa.

NpenomneHne ceeTa. 3aKOH npesomneHnA ceeTa. [lonHoe BHyTpeHHee OTpa*keHue
cBeTa. Micnob3oBaHMeE NOAHOIO BHYTPEHHErO OTPaXKeHMA B ONTUYECKUX CBETOBOAAX.

NnH3a. Xop nyden B nuH3e. OnTmyecKaa cuctema ¢oToannapata, MMKPOCKona U
Teneckona. [nas Kak onTuyeckaa cuctema. banM3opyKocTb M 4asibHO30PKOCTb.

PasnoxeHne 6enoro ceeta B cnekTp. OnbiTbl HbtoTOHa. CnoxeHwe cnekTpanbHbIX
useToB. Jucnepcua ceeTa.

AdemoHcmpayuu.

1. MpamonuHelrHoe pacnpocTpaHeHue CBeTa.

2. OTparkeHune cBeTa.

3. MonyyeHne n3obpakeHni B N1IOCKOM, BOTHYTOM U BbIMyKAOM 3epKanax.

4, NpenomneHue ceeTa.

5. OnTMYyecKkni cBeToBOA.

6. Xopa, nyyen B cobmpatolen NnHse.

7. Xopa nyvyen B paccemBatoLLLEN NUH3e.

8. MonyyeHne n3obpaxkeHnn C NOMOLLBHO INH3.

9. MpuHUMn aencrema doToannapaTta, MMKPOCKONA M Tesleckona.

10. Mogenb rnasa.

11. Pa3norkeHune 6enoro cBeTa B CNEKTP.

12. MonyyeHne 6enoro cBeTa NPU CIOXKEHMUN CBETA Pa3HbIX LLBETOB.
JlabopamopHobie pabomei u onbimeol.

1. NccnepoBaHme 3aBUCMMOCTM Yrna OTParKeHMA CBETOBOrO Jlyya OT yr/ia nageHus.
2. MN3yyeHne xapaKTepuUCTMK M306paxkeHns npeameTa B NIOCKOM 3epKane.

3. NccnepoBaHne 3aBUCMMOCTM yraa MNPeNoMIeHMA CBETOBOrO ayya OT yraa

NaZeHuA Ha rPaHNLLE KBO3LYX—CTEKION.
4. MonyyeHne n3o6pa*KeHnn ¢ NOMOLLIO COBMpPatOLLEN INH3bI.



5. OnpeaeneHve GOKYCHOro PacCcTOAHMA U ONTUYECKOM CU/bl COBMpPatoLLEN NNH3bI.

6. OnbITbl NO pa3noxeHUto 6enoro ceeta B CNEKTP.
7. OnbITbl MO BOCMPUATUIO LBETA NPEAMETOB NPU UX HAbBAOAEHUN Yepe3 LiBETOBbIE
dunbTpLI.

Paspen 12. KBaHTOBbIE IBNEHUA.

OnbiTbl Pe3epdoppa v nnaHeTapHaa mogenb atoma. Mogenb atoma bopa. McnyckaHne
W nornouweHne ceeta aTomom. KBaHTbl. JIMHeNYaTblie CNEKTPbI.

PagnoaktmsHocTb. Anbda, 6eta- M ramma-msnydyeHus. CTpoeHMe aTOMHOro fapa.
HyknoHHaa mopgenb atomHoro Agpa. Ms3otonbl. PagnoakTuBHble npeBpalwieHua. [epuopg
nosiypacnaga aToMHbIX agaep.

AnepHble peakunn. 3aKOHbl COXPAHEHWUA 3apALOBOr0 M MACCOBOrO 4mcen. dHeprua
CBA3MN aTOMHbIX agep. CBA3b Maccbl M 3Hepruun. Peakuumn cnHtesa n geneHna agep. NCTOYHMKM
3Heprmuun ConHua u 3B8E34.

ApepHana sHepreTuKa. JeincTBnsa pagnoakTUBHbBIX M3YYEHWUIA Ha *KUBble OPraHU3Mbl.

AdemoHcmpayuu.

1. CnekKTpbl U31y4EeHMA U NOTNOLLEHUA.

2. CneKTpbl pa3nnYHbIX ra3os.

3. CneKTtp Bogopoa.

4. HabnoaeHue Tpekos B Kamepe BuabcoHa.

5. PaboTa cHETYUMKA MOHUIMPYIOLWMX N3NYYEHNIA.

6. Perncrpauua nsnyvyeHna npupoaHbIX MMHEpPanoB U NPOAYKTOB.

JlabopamopHbie pabomebl u onbimol.

1. HabntoaeHne cnnoWwHbIX U IMHENYaTbIX CNEKTPOB U3YyYEHUA.

2. NccnepoBaHue TPEKOB: U3MEpPEHME SHEPTMM YacTULbl MO TOPMO3HOMY NyTH (No
doTtorpadusam).

3. N3mepeHne pagmnoakTUBHOIO GoHa.

NoBTOpUTENbHO-0606WalOWMIA MOAYNDb.

MosTopuTENBbHO-0606LWAOWNIA  MOAYb  NpeAHa3HaYeH AAs  CUCTEMATM3AUMKM U
0606lEHMA NpeaMEeTHOrO COAEP)KaHUA W OnbiTa AeATEeNbHOCTU, NPUOBPETEHHOro npu
M3y4yeHUU BCero Kypca GU3MKK, a TaKKe ANA NOAFOTOBKM K OCHOBHOMY rOCyAapCTBEHHOMY
3K3ameHy no ¢usunke ana obyyarowmxca, BblbpaBLIMX STOT y4ebHbI Npeamer.

Mpn UM3y4eHUM [JAHHOTO MOAYNA PEaANM3YTCA WU CUCTEMATU3UPYIOTCA  BUADbI
[eATeNbHOCTM, Ha OCHOBE KOTOpbix obecneynmBaeTcA [AOCTUNKEHME MPEAMETHbIX WU
MeTanpeaMeTHbIX MAaHMPYyeMbIX pe3ynbTaToB 0byyeHus, GopmMuUpyeTca ecTecTBEHHOHAy4YHan
rPaMOTHOCTb: OCBOEHME HAYYHbIX METOAO0B WCCNe[0BaHUA SBAEHUM MNPUPOAbl U TEXHUKM,
OBNlAJEHNE YMEHUAMWU OOBACHATL GU3MYECKME SABNEHMA, NPUMEHAS MNOJYYEHHbIe 3HAHUSA,
pelwaTb 334a4u, B TOM YNC/IE KAYECTBEHHbIE U SKCMEPUMEHTAbHbIE.

MPUHUMNWANBHO AEeATENbHOCTHLIA XapaKTep OAHHOrO pa3fena peannsyeTcAa 3a CYET
TOro, 4to 0byyatoLmeca BbINONHAIOT 3a4aHMA, B KOTOPbIX UM Npea/iaraeTcs:

Ha OCHOBE MOJIyYEHHbIX 3HAHWUW pPacno3HaBaTb M HAy4YHO OOBACHATL GU3NYECcKue
ABNEHUA B OKPYXKAOLLEN NPUPOLE N NOBCELHEBHOM KU3HW;

MCNO/b30BaTb Hay4Hble MeTOoAbl UCCNeaoBaHMA GU3NYECKUX ABNIEHUI, B TOM YnCne s
NPOBEPKN FTMNOTE3 U NONYYEHNA TEOPETUYECKMX BbIBOAOB;



06BbACHATD Hay4Hbleé OCHOBbI Hanbonee BaXKHbIX I,CI,OCTI/I)'I-(eHl/'ll‘;'l COBpPEMEHHDbIX
TEXHOI’IOFVIVI, Hanpumep, NpakTu4eCcKoro Ucnosib3oBaHMA pPas/zINYHbIX NCTOYHUKOB 3HEPTUN Ha
OCHOBE 3aKOHa npespaweHna n CoXxpaHeHnA BCeX N3BECTHbIX BUAOB SHEPIUMN.



NNAHUPYEMBbBIE PE3Y/IbTATbl OCBOEHUA NMPOrPAMMbBI NO ®U3SMKE HA YPOBHE
OCHOBHOI'O OBLLErO O6bPA3OBAHUA

N3yyeHMe UBUMKM Ha ypOBHE OCHOBHOro obuiero o6pasoBaHMA HaMNpas/IEHO Ha
OOCTUXKEHWNE NMYHOCTHBIX, MeTanpeaMeTHbIX 1 NpegMeTHbIX 06pa3oBaTe/ibHbIX Pe3yN1bTaToB.

B pesynbtate u3ydyeHUs PU3MKM Ha YPOBHE OCHOBHOro obuiero obpasoBaHuA Y
obyuatowerocs c 3MP 6yayT cdopmupoBaHbl CAeayolme TMYHOCTHbIE pe3ynbTaTbl B YacTu:

. 1) naTpnMoTUYECKOro BOCNUTAHUA:

. NnposiBAeHNEe WHTepeca K WUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUIACKOWN
dU3NYECKOI HayKu;

. LEeHHOCTHOE OTHOLLEHME K JOCTUNKEHUAM POCCUNCKUX YYEHBIX-OU3UKOB;

. 2) rpa*KpaHCKOro U AYXOBHO-HPABCTBEHHOrO BOCNUTAHUA:

. FTOTOBHOCTb K aKTMBHOMY Yy4acCTUiO B OBCYKAEHWW OOLLECTBEHHO 3HAYMMbIX U

3TNUYECKUX ﬂpOGﬂEM, CBA3aHHbIX C NPAKTUYECKMM NpUMeHeHnem ,CI,OCTVI)-KGHMVI d)VI3VIKVI;

. OCO3HAHWE BAXXHOCTU MOPANbHO-ITUYECKUX MNPUHLMNOB B AEATENbHOCTU
YYEHOrO;

. 3) acTeTMYeCcKoro BOCNUTaHUA:

. BOCMPUATUE 3ICTETUYECKUX KayecTB PU3MYECKON HayKu: €€ rapMOHUYHOro
NOCTPOEHMUA, CTPOTrOCTU, TOYHOCTU, TAKOHUYHOCTY;

. 4) LEeHHOCTU HAay4YHOrO NO3HaHUA:

. OCO3HAHWE LEHHOCTU PU3NYECKOM HAYKM KaK MOLLHOFO MHCTPYMEHTa NO3HAHWUA
MMpPa, OCHOBbI Pa3BUTUA TEXHOIOTUIA, BarKHENLLEN COCTABAAIOLLEN KYNbTYpPbl;

. pa3BuTME Hay4yHOM NOBO3HATENbHOCTN, WHTEpeca K WCCAenoBaTe/IbCKon
[eATeNbHOCTY;

. 5) popMMpPOBaHUA KyNAbTypbl 340POBbA U IMOLMOHANLHOIO 6aarononyuus:

. OCO3HaHWe UueHHocTM b6e3onacHoro obpasa KM3HM B  COBPEMEHHOM

TEXHONOTNM4YeCKOM MUpe, BaAXHOCTU NpaBuUn 6e3onacHoro noeegeHMA Ha TpPaHCNOPTE, Ha
Aoporax, C 2/1IEKTPUYECKMM U TEMTOBbIM O60pyp,OBaHVIEM B 4OMaLlUHUNX YCNOBUAX,

° cbOpPMNPOBAHHOCTb HaBblKa pedaeKcMn, NPU3HaAHKUE CBOEro npasa Ha oWwunbKy n
TAKOro e npaBa y ApYyroro 4es0BeKa;

. 6) Tpypo0BOro BOCNUTaHUA:

. aKTMBHOE y4yacTMe B pPelWeHUn MpPaKTUYECKMX 3adady (B pamKax CembM,

obpas3oBaTeNnbHOM  OpraHuWsauuu, ropoga, Kpaa) TEXHONOTMYECKOM U couManbHOM
HanpaBAEHHOCTU, TPEOYIOWMNX B TOM YMcae U GUINYECKUX 3HAHWIA;

° WMHTEpPEC K NpPaKTUYecKomy M3yyeHuto npodeccuin, cBAsaHHbIX ¢ GUINKOI;
. 7) 3KONOrMYEeCcKOro BOCNUTAHUA:
. OpPUEHTaUMA Ha NpUMeHeHue OU3MYECKUX 3HAHWUW ONA pelleHna 3ajadvy B

obnactu OKpyXKalolehn cpeabl, NNAHUPOBAHUA TMOCTYNKOB U OLEHKM UX BO3MOMKHbIX
nocneacTBUM ANA OKpyKatowen cpeapl;

. OCO3HaHWe rNobasbHOrO XapaKTepa 3KONOrMYeckux npobnem wm nyten wux
pelweHus;

° 8) apanTaumu K U3MEeHAILWMMCA YCI0BUAM COLMANIbHOWU U NPUPOAHON cpeabl:



° noTpebHOCTb BO B3aMMOAENCTBUN NPU BbINOJHEHUN UCCAEN0BAHMUA N NPOEKTOB
dM3MYeCcKoM HaNpPaBAEHHOCTH, OTKPLITOCTb ONbITY M 3HAHUAM APYruX;

. NoBbILIEHWNE YPOBHA CBOEM KOMMETEHTHOCTU Yepe3 NPAKTUYECKYIO AeATENbHOCTD;

. notpebHocTb B GOPMMPOBAHUM HOBbLIX 3HAHWIM, B TOM 4ucie GopmynnmposaTb
naeun, NOHATUA, TMNoTe3bl 0 GU3NYECKUX OOBEKTAX U ABNEHUAX;

° oco3HaHWe AedUUMUTOB COOCTBEHHbLIX 3HAHMM U KOMNETeHTHocTel B obsacTu
OV EVIINZR

. NAaHMPOBAHWE CBOErO Pa3BUTMA B NPUOBPETEHNN HOBbIX PUINYECKUX 3HAHWUIA;

. CTPEM/IEHWE AHANM3MPOBATb M BbIABAATb B3aMMOCBA3M NpUpPoAbl, 0bLiecTsa u

3KOHOMMWKM, B TOM YUC/E C UCMOIb30BaHMEM PUINYECKUX 3HAHUIA;
o OLEHKa CBOUX AENCTBUI C YY4ETOM BANAHUA Ha OKPYKAIOLLYIO Cpey, BO3MOXHbIX
rnobanbHbIX NOCAeACTBUN.

METANPEOMETHbDIE PE3Y/IbTATbI

B pesynbTate ocCBOEHMA Nporpammbl MO ¢GU3MKE Ha YpPOBHE OCHOBHOrO o06uiero
obpasoBaHMA y obyyatoweroca 6yayt chopmupoBaHbl MeTanpegMeTHble pe3yabTaThbl,
BKIOYAIOLLME MNO3HaBATe/IbHblE YHMBepCasbHble Yy4yebHble [eNcTBUS, KOMMYHWKATUBHbIE
yHMBepCabHble yYebHble AeNCTBUA, PErYAATUBHbIE YHUBEPCA/bHblE yYebHble AencTBUA.

Mo3HaBaTesibHble YHUBEPCA/NbHbIe yuebHble gencTema

ba3oBble noruyeckue aencTems:

. BbIAAIBNIATb U XapaKTePM30BaTb CyLLECTBEHHbIE MPU3HAKN 0OBEKTOB (ABNEHWI);

. YCTaHaB/IMBATb CYLECTBEHHbI MPWU3HAK KnaccudpuKaumm, OCHOBaHMA AnA
0606L1eHNA N CpaBHEHUS;

. BbIAABNATb 3aKOHOMEPHOCTUM U MPOTMBOPEYMA B paccMaTpuBaembix ¢aKTax,
OaHHbIX M HABNOAEHMAX, OTHOCALMXCA K GUBNYECKUM ABNEHUAM;

. BbIAB/IATb NPUYMHHO-CNEACTBEHHbIE CBA3U NPU U3YyYeHUU GU3NYECKUX ABEHUN U
npoueccos, [Aenatb BbiBOAbl C  WUCMNONAb30BAaHMEM  AEAYKTUBHbIX W WHAYKTUBHbIX
YMO3aK/toueHUI, BbIABUIaTb FTMMNOTE3bl O B3aMMOCBA3AX GU3NUECKUX BENINYMH;

. camocTofATeNbHO BblIbUpaTb cnocob peweHua yyebHoU PuUanYecKon 3agaum
(cpaBHEHME HECKO/NIbKMX BapwaHTOB peleHusa, Bblibop Haubonee nopxoaAwero c y4étom
CaMOCTOATE/IbHO BblAENIEHHbIX KpUTEPUEB).

basoBble UccneaoBaTeNbCKUe fEeNCTBUA:

. MCNo/1b30BaTb BOMPOCHI KaK UCCe0BaTeNbCKUA MHCTPYMEHT NO3HAHUA;

. NPoOBOAUTL MO CAaMOCTOATE/IbHO COCTAaBAEHHOMY MJIAaHY OMbIT, HEC/IOXKHbIN
dU3nYecKunin akcnepmmeHT, HebonbLioe uccnegoBaHme GU3NYECKOrO ABNEHUSA;

. OLEHMBATb HA NPUMEHMMOCTb U LOCTOBEPHOCTb MHOOPMALMIO, NONYYEHHYIO B
X04e UCCNen0BaHUA UIN SKCMEPUMEHT];

. camocToaTenbHO $opmyanposatb 0606weHMA M BbIBOAbI NO pe3yabTaTam
nposeféHHoro HabaaeHMA, onbiTa, UCCNEL0BaAHNUA;



° NPOrHO3MpPOBaTb BO3MOXKHOE fanbHellee pa3Butne GuUsn4ecknx npoueccos, a
TaK)Ke BblABUIaTb NPeANoNoXKeHNA 06 X Pa3BUTUM B HOBbIX YC/IOBUAX M KOHTEKCTaX.

Pabota c unpopmaumeii:

. NPUMEHATb Pa3/IMYHble METOAbI, MHCTPYMEHTbI M 3aNpocbkl Npu Noucke u otbope
MHbOPMALMM UM AaHHbIX C YY4ETOM NpeaoKeHHoN yyebHoM dnsnyeckom 3agauu;

. aHaNN3MpPOBaTb, CUCTEMATM3UPOBATL W  MHTEPNpPEeTMpoBaTb WHPOPMaLUIO
pas/INYHbIX BUA0B M GOpM NpeacTaBNeHUSA;

. CaMOCTOATE/IbHO BblIBMpPATb ONTUManbHyO Gopmy npencTaBaeHna nHbopmaymm
N UNNOCTPUPOBATL pPeLllaemMble 334a4M HECNOXKHBIMU CXeMaMM, Anarpammamu, MHOM rpaduKoi
N UX KOMBUHAUNAMM.

KommyHuKaTuBHbIE YHUBepCca/ibHble yyebHble AencTBun:

. B Xo4e obcyaeHna yyebHOro matepmana, pesybTatoB n1abopaTopHbIX paboT u
MPOEKTOB 3aZaBaTb BOMPOCbI MO CyWEeCTBY OOCYXA3AeMON TemMbl W BbICKa3blBaTb WAEM,
Halle/leHHble Ha pelleHne 334341 1 nogaeprkaHme braroxkenatenbHOCTN 0bweHus;

. COMOCTaBAATb CBOW CYXKAEHUA C CYXOEHUAMM LPYIMX YYaCTHUMKOB AManora,
06Hapy»XMBaTb Pa3inyMe N CXOACTBO NO3ULNI;

. BblPaXaTb CBOK TOYKY 3PEHMA B YCTHbIX U MUCbMEHHbIX TEKCTAX;

. ny6AnMYHO nNpeacTaBnATb pe3ynbTaTbl BbIMOJIHEHHOTO PU3MYECKOro OnbITa
(aKcnepumeHTa, nccnenoBaHNA, MPOEKTa);

. NMOHMMATb W MCMO/Ib30BaTb MNPEUMYLLECTBA KOMAHAHOW U WHAMBUAYANbHOM
paboTbl NPU peeHnn KOHKPETHOM dnsndeckoit npobaemsl;

. NPUHMMATb LUENAN COBMECTHOM AeATeNIbHOCTM, OPraHM30BbIBATb AENCTBMA No eé
AOCTUXKEHUIO: pacnpesensTb poan, obcyKaaTb Npoueccbl U pe3ynbTaTbl COBMECTHOW paboThl,
0600611aTb MHEHMA HECKO/IbKUX NtoAEN;

. BbINONHATb CBOK YacCTb PaboTbl, AOCTUIAs KaYeCTBEHHOro pe3ybTata Nno cBoemy
HanpaB/IEHMIO U KOOPAMHUPYA CBOWU AEUCTBUA C APYTUMU Y1€HAMU KOMaHAbI;

. OLEeHMBATb KAyecTBO CBOEro BKA3Za B OOWMA NPOAYKT NO KPUTEPUAM,
CaMOCTOATENIbHO CHOPMYIMPOBAHHBIM YYAaCTHUKAaMM B3aMMOAENCTBUA.

PeryanBHble YHUBEpcCasibHblE yqe6|-|b|e AeﬁCTBMH

CamoopraHusauma:

° BbIABNATb MPOOGJEMbI B KM3HEHHbIX W Y4Y4EOHbIX CUTyauusax, Tpebylowmx ansa
peweHns GU3NYECKUX 3HaHWUI;

° OpPUEHTUPOBATHLCA B Pa3/IMYHbIX nogxoaax NPUHATUA peLleHni
(MHAaMBUAYaNnbHOE, NPUHATUE peLLleHMA B rpynne, NPUHATUE peLueHUA rpynnon);

° CaMOCTOATE/IbHO COCTaBAATb aTOPUTM peLleHns GU3NYECKOol 3a4a4mM UK NiaHa
UccnefoBaHMA € YY4ETOM  MMEKLWMXCA  PecypcoB WM COBCTBEHHbIX  BO3MOMHOCTEW,
apryMeHTMpOBaTb NpegnaraeMbie BapUaHTbl peLleHni;

. Aenatb BbIbop 1 6paTb OTBETCTBEHHOCTb 3a PELUEHME.

CaMOKOHTPO/Ib, 3MOLIMOHA/IbHbIN UHTENNIEKT:

. [aBaTb a4eKBaTHYHO OLEHKY CUTyaunmn 1 npeanaratb NiaH e€ U3SMeHeHus;



° 0ODBACHATL NPUYMHBI AOCTUNKEHUA (HEAOCTUKEHUSA) PE3yNbTaTOB AEATENbHOCTMH,
[aBaTb OLLEeHKY NPUOBPETEHHOMY ONbITY;

° BHOCUTb KOPPEKTMBbI B Ae€ATEe/IbHOCTb (B TOM uucne B XOZ BbINOJHEHMUA
dM3MYecKoro nccnefoBaHUA UAM NPOEKTa) Ha OCHOBE HOBbIX OBCTOATENbCTB, M3MEHUBLUMXCA
CUTYaLMI, YCTAHOBNIEHHbIX OLMOOK, BO3HUKLUMX TPYAHOCTEN;

. OL,eHMBaTb COOTBETCTBME pe3y/bTaTa Len U YCN0BUAM;

. CTaBUTb cebs Ha MecTo APYroro 4yesoBeKka B XoA4e Crnopa WAW AUCKYCCUMM Ha
Hay4YHY0 TeMY, NOHMMaTb MOTUBbI, HAMEPEHUA U NOTUKY APYroro;

° NPW3HaBaTb CBOE MPaBO Ha OWMWOKY NpWU peleHurn PU3NYECKUX 3aday UM B
YTBEPKAEHMUAX HA HayYHble TEMbl M TaKOE e NPaBo ApYroro.

NPEOAMETHbDIE PE3Y/IbTATbI

K KoHuy oby4yeHua B 7 Knacce npegmeTHble pe3ynbTaTbl obyyatowmxca ¢ 3MP gonxkHbl
OoTpa*kaTb cGOPMUPOBAHHOCTL Y 0OyYaLOLWLMXCS YMEHWIA:

° MCNonb30BaTb C OMOPOM HA WMCTOYHUK MHPOPMALUWM MOHATUA: PU3NYEeCcKMne U
XMMUYECKME fiIBNEHUSA, HabnoaeHWe, SKCNePUMEHT, MOAEeNb, TMMNOTe3a, eauHULbI PU3NYECKUX
BE/IMYMH, QaTOM, MOJIeKy/la, arperatHble COCTOAHWA BewecTBa (TBEpAoe, KUAKOE,
rasoobpasHoe), MexaHn4yeckoe ABUKeHue (paBHOMEpPHOEe, HEPAaBHOMEPHOE, NPAMOJIMHENHOE),
TpaeKTopuAa, paBHOAENCTBYOWAn cuna, gedopmayma (ynpyras, naactmyeckasn), HEBECOMOCTb,
coobuiatolmeca cocyapl;

. pa3nnyaTb C ONOPON Ha UCTOYHUK MHPOopMaumn asneHna (andodysmsa, Tennosoe
OBUMKEHME YacTUL, BeLLecTBa, PaBHOMEPHOE ABUMKEHME, HEPABHOMEPHOE ABUMKEHWUE, UHEPUMS,
B3aMMoAelncTBMe Tes, paBHOBeCUe TBEPAbIX TeN C 3aKPEenNIEHHOM OCblo BpalleHua, nepeaaya
OAaBNEHUA TBEPAbIMU TeNaMM, KULKOCTAMM U razammn, aTmochepHoe gaBneHue, nnaBaHue Ten,
npeBpaLLeHMA MEeXaHUYECKOM 3HEePrum) no ONUCaHUIO UX XapPaKTEePHbIX CBOMCTB M HAa OCHOBEe
ONbITOB, AEMOHCTPUPYIOLWMX AaHHOE PU3MYECKOE ABNEHME;

° pacnos3HaBaTb Moc/ie npeaBapuTENbHOrO aHaaM3a NposABAEHUE U3YYEHHbIX
bM3MYECKUX ABIEHUIA B OKPYXKalOLWEM MUpPe, B TOM yncie GusnMyeckne fBEeHUsA B Npupoae:
NpPUMepbl ABUXKEHUA C Pa3/IMYHbIMU CKOPOCTAMW B XMBOW M HEXMBOM Npupoae, AencTBue
CUNbl TPEHUA B NPUPOAE U TEXHUKE, BAUAHUE aTMOCHEPHOrO AABAEHUA Ha KMBOW OPraHU3Mm,
nnaBaHMWe pblb, pbl4arn B Tese YesioBeKa, NpuM 3TOM MepeBOAUTb MPAKTUUYECKYH 3aady B
y4ebHyI0, BblAENATb CYLLEeCTBEHHbIE CBOMCTBA (MPM3HAKM) PUINYECKUX ABIEHUN;

. ONMCbIBaTb C ONOPOM Ha NAAH U3YyYeHHble CBOMCTBA TeN U GU3MYECKMe ABNEHUA,
ncnonb3ya ¢usMyYeckuMe BeNYMHbI (macca, Ob6BEM, NNIOTHOCTb BELWECTBA, BpPemsa, MyTb,
CKOpPOCTb, CPeAHAN CKOPOCTb, CUNA YNPYroCTH, CU1a TAMKECTU, BEC TeNa, CMNa TPEeHUA, AaBNeHne
(TBEpAoro Tena, *MOKOCTKU, rasa), BbITa/IKMBAIOLWLAA CUMNA, MeXxaHU4YecKkana paboTa, MOLLHOCTb,
NAeY0o CUNbl, MOMEHT CUANbI, KO3DPULMEHT NONESHOTO AEUCTBUA MEXAHU3MOB, KMHETMYECKanA U
noTeHUManbHaa 3Heprus), Npu ONUCAHUW NPABUAbHO TPAKTOBATb (U3MYECKUMIA CMbICA
NCNoNb3yeMblX BeNWYMH, MX 0603HavyeHMAa U eguHUUbl GUBNYECKMX BEeNIMYMH, Haxo4uTb
dopmynbl, cBA3bIBalOWME AAHHYIO QUBNYECKYID BEAUYMHY C APYTMMU BEUYMHAMM, CTPOUTb
rpadmKM U3y4eHHbIX 3aBUCUMOCTEN PUIMYECKMX BENNYNH;



. XapaKTepn3oBaTb C OMNOPOM HA ANFOPUTM Yy4ebHbIX AEeWCTBUIM CBOMCTBA Ten,
dun3nyecKkne ABNEHUA U NPOLLECChI, UCNO/b3YA NPaBUAA CNOXKEHUA CUA (BLOIb OAHON NPsAMON),
3aKoH yKa, 3aKoH [Mackans, 3aKoH Apxumeaa, NPaBuaoO paBHoOBecUA pblvara (610Ka), «30n10Toe
NPaBUAO» MEXAaHUKWN, 3aKOH COXPaHEHMUA MEXaHMYECKON SHEePrMm, NPu 3TOM [aBaTb C/IOBECHYHO
bOpPMYIMPOBKY 3aKOHA M 3aMMUCbIBATb €r0 MAaTEMATUYECKOE BblPaXKeHUe;

. 06DBACHATL MOMOLLBIO yunTeNs GU3NYECKne ABNEHUA, NPOLLECChbl U CBOWCTBA Ten,
B TOM YMCNE U B KOHTEKCTE CUTyaUM MPAKTUKOOPUEHTMPOBAHHOIO XapaKTepa: BblABAATb
NPUYNHHO-CNIeACTBEHHbIE CBA3M, CTPOUTb 06bACHEHME U3 1—2 NOrMYECKMX LWaros ¢ ONOpPoK Ha
1-2 n3y4yeHHbIX CBOMCTBA GU3NYECKUX ABNEHWNIN, PU3MYECKMX 3aKOHA NN 3aKOHOMEPHOCTY;

° pewaTtb NO MPea/ioKEeHHOMY MNNaHy pacyéTHble 3agaun B 1-2 pencreus,
MCNonb3yAa 3aKOHbl M GopMynbl, CBA3bIBaOWME PU3MYECKME BENNYMHbBI: HA OCHOBE aHanM3a
YCNOBMA 33a4ayM 3aNUCbIBATb KpaTKoe YCAoBWe, MNOACTaBAATb U3MYECKMe BeNWYMHbl B
bopmynbl U NPOBOAUTL PACYETbI, HAXOLMUTbL CNPABOYHbIE AaHHble, HE0bX0AMMbIE ANA peleHns
33434, OUEHNBATb PEASIMCTUYHOCTb MNOYH4EHHOM GU3NYECKON BENNYNHDI;

. pacno3HaBaTb C MNOMOLWbIO  yuntena u  (MAM)  [PYrMX  YY4aCTHUKOB
06pa3oBaTeIbHbIX OTHOLWEHMI) NPOHAEMbI, KOTOPbIE MOXHO PELUMTbL NPU MOMOLLU GU3UYECKUX
MeTo[0B, B ONUCAaHUM UCCNEAO0BAHUA BbIAENATb NPOBEPAEMOE MNPeAnosioXKeHUe (rmnoTtesy),
pa3nnMyaTb U MHTEPNPETUPOBATL MOJIYYEHHbIN pPe3ynbTaT, Haxo4uTb OWMOKM B Xo4e OnbITa,
AenaTb BbIBOAbI NO €ro pesynbTaTtam;

. NPOBOAMUTL C ONOPON Ha NAAH OMbITbl NO HABAOAEHNIO GUINYECKUX ABNEHUI UK
dUBNYECKUX CBOMCTB Ten: GOPMY/IMPOBATb C MOMOLLBIO yYUTENA U (MAK) APYrMX y4aCTHUKOB
o6pasoBaTenbHbIX OTHOLIEHWI) MNpoBepAemble NpPeanoNoXKeHUA, cobupaTb YCTaHOBKY W3
npeanoXeHHoro o6opyA0BaHMA, 3aNUCbIBATb X0 ONbiTa N GOPMYANPOBATb BbIBOAbI;

° BbIMO/IHATL C OMOPOM HA ANTOPUTM Y4YeOBHbIX AENCTBUI NpAMblE U3MEPEHMUA
paccTofAHMA, BPEeMeHW, MaccCbl Tena, ob6bEMa, Cuabl M TemnepaTypbl C WCNOAb30BaHWEM
aHanorosbIX U LMPPOBbLIX NPMOOPOB, 3anNMCbiBaTb NOKa3aHMA NPUOOPOB C YYETOM 3aZaHHOM
abCcoNtoTHOM NOrpeLHOCTN U3MEPEHUN;

. NpoBOAMTbL C ONOPOM Ha NAaH UCCNefOoBaHUE 3aBUCMMOCTM OAHOM dU3nYecKom
BE/IMUYMHbI OT A4PYrol C UICNOb30BaHMEM MPAMbIX U3MEPEHUI (3aBUCMMOCTM MYTU PaBHOMEPHO
OBVKYLLErocA Tena OT BPEMEHU ABWMMKEHWA Tena, CU/bl TPEHUA CKONIbKEHWUA OT Beca Tena,
KayecTBa 06pPabOTKM MNOBEPXHOCTEM TeNA WU HE3aBUCMMOCTM CUAbl TPEHMA OT naowaau
CONPUKOCHOBEHMUA TeN, CUbl YNPYroCTU OT YAJMHEHWUA NPYXKWHbI, BbITa/IKMBAIOLWLEN CUIbI OT
06bEMa NOrpy>KEHHOM YacTK TeNa U OT NAOTHOCTU KUAKOCTU, €€ HE3aBUCMMOCTM OT NJIOTHOCTU
Tena, ot rybuHbl, Ha KOTOPYHO MOrPYy*KEHO TeNo, yC/I0BUI NNaBaHWA TeA, YCAOBUIA paBHOBECUA
pbldara M 6/70KOB), y4acTBOBaTb B MJIAHMPOBAHUM y4yebHOro wuccnenoBaHusA, cobupaTtb
YCTQHOBKY W BbINOAHATb M3MepeHusa, caeaya npeasodXeHHoMy naaHy, GuKcnposaTb
pe3ynbTaTbl MNOJY4EHHOM 3aBUCUMOCTU PUINYECKUX BENNYNH B BUAE NPEASIOKEHHbIX Tabany, 1
rpaduKoB, AenaTb BbIBOAbI NO pe3y/bTaTamM UCCNea0BaHUSA;

. NpoBOAUTbL C OMOPOM HA WCTOYHUK WHOOPMALMM KOCBEHHble U3MepeHus
du3nyecknx BennYMH (NNOTHOCTb BELWLECTBA MMAKOCTM M TBEPAOro Tena, Cuaa TPeHus
CKONb)KEHWA, OaBNEeHWEe BO34yXa, BbITAZKMBAOWAA CUMA, AEMCTBYIOWAA HA NOTpy)KEHHOe B
XUAOKOCTb Teno, Ko3OOUUMEHT MONe3HOro AenCTBMA NPOCTbIX MEeXaHW3MOB), cneanyA



NPeA/NIOKEHHON WHCTPYKLUMU: MPU BbINONHEHUU M3MEPEHUIN COBUPaTb IKCMEPUMEHTA/IbHYIO
YCTaHOBKY U BbIYNCNATb 3HAYEHUE UCKOMOM BEINUYUHDI;

° cobnogatb npasBuna TEXHUKM BesonacHocT npu pabote ¢ nabopaTopHbIM
obopyanoBaHuem;
° YKa3bIBaTb C OMOPOM Ha UCTOUYHUK MHPOPMALUKN MPUHLMNLI AEUCTBMA NPUBOPOB

M TEXHUYECKUX YCTPOWCTB: BECbl, TEPMOMETP, AMHAMOMETpP, coobliatowmecs Ccocyabl,
6apomeTp, pblyar, NOABUKHbIA N HENOABUKHbIN 610K, HAaK/IOHHAA NJIOCKOCTb;

. XapaKTepu3oBaTb C OMOPOM HA WMCTOYHMK MHPOPMAULUM NPUHLMMbI AENCTBUA
M3yYeHHbIX NPMOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX ONWUCaAHUA (B TOM 4yuche:
NOALWWNNHUKN, YCTPOMCTBO BOAOMPOBOAA, MAPABANYECKMIA MpPecc, MaHOMETpP, BbICOTOMED,
NMOPLIHEBOM HACcOC, apeomMeTp), WMCNO/Mb3ys 3HaHMA O CBOMCTBAX GU3UYECKUX ABMEHUNA U
Heobxoanmble GpU3MYECKME 3aKOHbI U 3aKOHOMEPHOCTY;

. NpUBOAUTL C MOMOLWbI y4yuTens npumepbl (HaxoauTb MHPoOpmMaumio O
npumepax) NPaKTUYECKOro MCNoab30BaHMA GU3NYECKMX 3HAHUW B NMOBCEAHEBHOM XKW3HU ANA
obecneyeHns 6e30MacHOCTU Npu obpalleHnn ¢ Npubopamm U TEXHUYECKMMU YCTPOMUCTBAMM,
COXPaHEHMUA 340pOBbA M COBNOAEHMA HOPM 3SKOJIOFMYECKOrO MOBEAEHUA B OKPYXKAKOLLEMN
cpegae;

. OCYLEeCTBAATb C MOMOLWbIO  yuutena wu  (MaM)  [pyrux  y4acTHWUKOB
06pa3oBaTe/ibHbIX OTHOLWEHMUI) OTOOP UCTOUYHNKOB MHPOPMaLMK B IHTepHETE B COOTBETCTBUM
C 33ZaHHbIM MOMCKOBbIM 3aMpPOCOM, HAa OCHOBE MMEILMXCA 3HAHUIN M MNYTEM CPaBHEHWUA
Pa3/IMYHbIX WUCTOYHMKOB BblAENATb MHPOPMALMIO, KOTOpAa ABAAETCA NPOTUBOPEYMBOMN MM
MOXET ObITb HEJOCTOBEPHOW;

. Mcnonb3oBaTb C  MOMOWbK — yuyntena u  (MaM)  ApYruxX  Y4aCTHUKOB
06pa3oBaTeNbHbIX OTHOLIEHWI) MNPW BbINOAHEHUU YYebHbIX 33a4aHMW HAYYHO-MOMYAAPHYHO
nuTepatypy OU3MYECKOro CoAeprKkaHuA, CNpaBOYHble MaTepuanbl, Pecypcbl cetu WMHTepHerT,
BNageTb NPUEMAMM KOHCNEKTUMPOBAHMA TeKCTa, npeobpasoBaHnsa MHOOPMALMW U3 OAHOM
3HAKOBOM CUCTEMbI B APYTYH0;

. C034aBaTb C MOMOLLbIO yuuTena v (Man) gpyrnx y4acTHUMKOB obpa3oBaTesibHbIX
OTHOLLEHMI) cOobCTBEHHbIE KPATKME MUCbMEHHblE U YCTHble COObWEeHMAs Ha ocHoBe 2-3
NCTOYHMKOB MHPOPMaLMM GU3NYECKOTO COAEpPKaHMA, B TOM YMcae Nyb6ANYHO AeNnaTb KpaTKue
cooblleHns o pesynbTaTax MNPOEKTOB WM y4yebHbIX WCCNedoBaHMM, MPU 3TOM FPaMOTHO
MCNO/1Ib30BaTb M3Y4YeHHbI NOHATUIMHBLIA annapaTt Kypca GpU3MKK, CONPOBOXKAATb BbICTYNIEHME
npeseHTauunen;

. NPW BbINOJIHEHUWN Y4YebHbIX MNPOEKTOB W WUCCAeA0BaHUM pacnpesensato C
NMOMOLLBIO YUnTENA U (MAK) APYTMX Y4aCTHUKOB 06pa3oBaTe/IbHbIX OTHOLWEHN) 06A3aHHOCTM B
rpynne B COOTBETCTBMM C MOCTaBNEHHbIMM 33Ja4aMu, CneuTb 33 BbINOJHEHMEM M/1aHa
[EeWCTBUIA, afleKBaTHO OLLeHMBaTb COOBCTBEHHbIN BKNAA B AEATENIbHOCTb rPynnbl, BbICTPAUBATb
KOMMYHWKaTUBHOE B3aMMOLENCTBUE, YHUTbIBAA MHEHME OKPYKAIOLLUX.

K KoHUy obyyeHna B 8 Knacce npegmeTHble pe3ynbTaTbl HA 6a30BOM ypOBHE AOJ/IKHbI
oTpaxkaTb CGOPMMPOBAHHOCTbL Y 0BYYaOLWLMXCA YMEHWIA:

. MCNO/b30BaTb C ONOPOM HAa UCTOYHUK MHOOPMALMKN MOHATUA: Macca U pasmepbl
MOJIEKYN, TEMNNOBOE [ABWXKEHWE aTOMOB W MOJEKYN, arperatHble COCTOAHMA BeL,ecTBa,
KpUCTannmMyeckne M amopoHble Tena, HACbIWEHHbIX W HEeHacCbIWeHHbIA nap, BAAMKHOCTb



BO34yxa, TemnepaTypa, BHYTPEHHAA 3SHeprusa, TennoBOW ABUraTeNlb, 3/eMeHTapHbIN
3NEeKTPUYECKUN 3apAgd, 3SNeKTpUYecKoe none, NPOBOAHUKU W OUINEKTPUKKU, MNOCTOAHHbLIN
3NEeKTPUYECKUIN TOK, MAarHUTHOE MNose;

. pa3anyaTtb Nocsie NpeABapuUTeNbHOrO aHanM3a ABAEHUA (TenaoBoe pacwmnpeHne
M CXKaTue, Tensonepegava, TENA0BOe PaBHOBECME, CMAYMBaHWE, KanNWANAPHblE ABAEHWUS,
MUcnapeHuWe, KOHAEHcauuA, MNaaBfeHMe, KpucTanamsauua (oTBepAeBaHWE), KUMEHME,
Tennonepegaya  (TeNNONPOBOAHOCTb,  KOHBEKUMS,  U3Ny4yeHMe), 3IeKTpusauua  Ten,
B3aMMOLENCTBME 3apAJ0B, [LENCTBUA  3/EKTPUYECKOTO TOKa, KOPOTKOE 3aMblKaHue,
B3aMMOLENCTBUE MArHUTOB, [OEWCTBME MArHUTHOTO MOAA HA MNPOBOAHUK C TOKOM,
3NEKTPOMArHMTHaA MHAYKUMA) NO OMMUCAHUIO UX XapPaKTEPHbIX CBOMCTB M HAa OCHOBE OMbITOB,
OEMOHCTPUPYIOLWNX AaHHOE GU3MYECKOE ABNEHME;

. pacnosHaBaTb C MOMOLWbBK  yyuTena U (MAM)  APYrUX  YHaCTHUKOB
06pa3oBaTe/IbHbIX OTHOLIEHWUI) NPOABAEHNE U3YYEHHbIX GU3UUYECKUX ABNIEHUI B OKPYXKAOLWEM
MUpe, B TOM uucne ¢Gu3MYECKMe ABNEHMA B NPUPOLE: MNOBEPXHOCTHOE HaTAXEHWE W
KanuanapHble ABNEHUA B NpUpoae, KpUcTanabl B npupose, nsnydyeHne ConHua, 3amepsaHue
BOA0EMOB, MOpPCKMe Bpn3bl, 06pa3oBaHME POCbl, TYMAHa, MHESA, CHEera, 3SN1eKTPUYECKMEe ABNEHUA
B aTMocdepe, 3NEKTPUYECTBO KUBbIX OPraHM3MOB, MAarHUTHOEe nose 3emMnu, Aperid NoNKCoB.,
PO/Sib MAarHWUTHOrO NOANA ANA KM3HM Ha 3emse, MONAPHOE CUAHWE, NPU STOM MNEPEBOAUTL
NPaKTUYECKYIO 3a4a4y B y4eOHYI0, BbIAENATb CYLLECTBEHHbIE CBOMCTBA (MPM3HAKKM) PU3NYECKNX
ABNEHUN;

° ONUCbIBATb C OMOPOI Ha aNropuTM y4yebHbIX AENCTBMA N3YYeHHblE CBOMCTBA TEN
N odu3MYecKMe ABNEHWUA, WUCMNONb3YyA OGU3MYECKME BeNUYMHbI (TemnepaTypa, BHYTPEHHAA
3Heprma, KONMYECTBO TEenOTbl, yAenbHas TenJIOEMKOCTb BeLWecTBa, YAesbHasa TennoTa
nnaBneHua, yaenbHaa TennoTa MNapoobpasoBaHWUA, yAenbHaa TennoTa CropaHuA TOMJMBA,
K03 PUUMEHT NONEe3HOro AeNCTBMA TENNOBON MALUMHbI, OTHOCUTE/IbHAA BNAXKHOCTb BO34yXa,
3NEeKTPUYECKUI 3apAa, CUIa TOKa, 3N1EKTPUYECKOE HaNpsAXKeHWe, CONPOTUBAEHME NPOBOAHUKA,
yOEeNbHOE COMPOTMB/IIEHME BELLECTBA, PaboTa M MOLLHOCTb 3/1EKTPUYECKOro TOKa), npwu
ONUCaHMM NPABUIbHO TPAKTOBaTb GU3MUYECKUI CMbICA UCMONb3YEMbIX BEMYMH, 06O3HAYEHUSA U
eauHULbl GU3NYECKMX BENMYMH, HaxoauTb GOpmynbl, CBA3bIBAlOWME AAHHYIO GU3MYECKYHO
BE/IMYMHY C APYIMMU BEINYMHAMM, CTPOUTb TPAadUKM MU3YYEHHbIX 3aBUCMMOCTEN PU3NYECKUX
BE/INYUH;

° XapaKTepu3oBaTb C OMOPOM Ha WCTOYHMK WHPopmaumMm cBoKcTBa Ten,
du3nyeckme ABNEHUA W MNPOLECChbl, MCNO/b3yA OCHOBHbIE MOJIOXKEHUA MONEKYNAPHO-
KWHETMYECKOM TEOPUN CTPOEHUA BELLECTBA, MPUHLMN CYynepno3unLmm nosen (Ha KayecTtBeHHOM
YPOBHE), 3aKOH COXpaHeHWs 3apAna, 3akoH Oma AnA ydyacTka uenu, 3akoH [xkoyna-/leHua,
3aKOH COXpPaHEHUA 3SHepruu, NpuM STOM [aBaTb CNOBECHYHD GOPMY/AMPOBKY 3aKOHa MU
3aMuMCcbiBaTb EF0 MaTEMATUYECKOE BbIPaXKeEHUE;

. 06DBACHATL C MOMOLLbBIO YyYUTENA U (MAKN) APYTUX YYaCTHUKOB 0H6pa3oBaTeNbHbIX
OTHOLLEHMUI) dU3MYECKMe NPOLLECCbl M CBOWCTBA TN, B TOM YUCAE U B KOHTEKCTE cUTyauui
NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABNATb MPUYUHHOCNEACTBEHHbIE CBA3M, CTPOUTb
06bACHEHNE M3 1-2 NOrMYECKUX LAroB C OMNOPON HA 1—2 M3yYeHHbIX CBOMCTBA PU3INYECKMX
ABNEHUIN, GM3NYECKMX 3aKOHOB UM 3aKOHOMEPHOCTEN;



° pewaTb C MOMOLLbIO yyuTena wm (Mnu) Apyrux y4yacTHMKOB obpasoBaTesibHbIX
OTHOLLEHMIM)pacyYéTHble 3a4a4M B 2—3 AeCTBMA, UCNOb3yA 3aKOHbI U GOpPMYbl, CBA3bIBAOLLNE
dM3MYeCcKMe BeMYMHDBI: HAa OCHOBE aHa/M3a YCNOBUA 3a4ayun 3anucbiBaTb KpaTKoe yc/oBue,
BbIAB/ATb HEAOCTAaTOK AaHHbIX A/1A peleHus 334aun, BblOMpPaTb 3aKOHbl M GopMy”bI,
Heobxoanmble gns eé pelleHusa, NPOoBOAUTb PacYyéTbl M CPABHUBATb MOJIyYEHHOE 3HAYeHUe
bUn3nYecKoi BENNUYNHDI C U3BECTHBIMU AAHHBIMYU;

. pacno3HaBaTb C MOMOLWbO  yuntens U (MAK)  APYrMX  YHACTHUKOB
06pasoBaTebHbIX OTHOLLEHUIA) NPO6AEMbI, KOTOPbIE MOXKHO PELLUTL NPU NOMOLLN GUINYECKUX
MeTO40B, MCMOJIb3yA OMUCaHWe WCCNef0BaHUA, BbIAENATb NPOBEPSEMOe NPeAnosioXKeHue,
OLLeHMBATb NPaBM/IbHOCTb NOPAAKA NPOBEAEHUA UCCAeA0BaHMA, AeNaTb BbIBOADI;

° NPOBOAUTL MO MPEeAONKEHHOMY TMJaHy ONbITbl NO HabaoAeHUIO (U3MYECKMX
ABNEHUNA UAN DUBUYECKMX CBOMCTB Ten (KanunnspHble ABNEHMA, 3aBUCMMOCTb AaB/ieHuA
BO34yXa OT ero obbEéma, TemnepaTypbl, CKOPOCTU MpoLecca OCTbIBaHUA WU HarpeBaHWA Npu
M3/ly4eHMn OT LBeTa M3nyyatowen (nornouwatowen) NnoBepxHOCTN, CKOPOCTb MCNAPEHUs BOAbI
OT TEMMEepPaTypbl XUAKOCTU U NAoWaAM e€ NOBEPXHOCTHU, 31IEKTPU3aUMA TeN U B3aMMoaencTeune
3NEKTPUYECKMX 3apALO0B, B3aMMOAENCTBME NMOCTOSHHbIX MArHUTOB, BU3yanu3aLma MarHUTHbIX
noJsieit NOCTOAHHbBIX MArHMTOB, AEMCTBUSA MArHUTHOMO MOJIA HAa NPOBOAHUK C TOKOM, CBOMCTBA
3NEeKTPOMarHMTa, CBOMCTBA  3/IEKTPOABUraTeNs  MOCTOSSHHOTO  TOKa):  ¢$opmMyanpoBaTb
nposepsemble MpeanosoXKeHMaA, cobupaTb YCTAaHOBKY W3 MNpeasioXKeHHoro obopynoBaHus,
ONMCbIBaTb X0, OnbiTa U GOPMYNMPOBATL BbIBOAbI;

° BbINO/IHATL NO MPEeANIOKEHHOMY MJIaHy MpAMble M3MEPEeHUs TemnepaTypbl,
OTHOCUTENbHOWN BNAXKHOCTU BO34yXa, CU/Ibl TOKA, HAaNPAXKEHUA C UCMOJ/Ib30OBAHMEM aHaN0OroBbIX
NpubopPOB U AATYNMKOB PUIMYECKUX BENYUH, CPAaBHUBATb pe3y/ibTaTbl U3MEPEHUN C YYETOM
3a4aHHOM abCcoNOTHOM NOrpPeLHOCTH;

° NPOBOAUTL MO MPEeAJIOKEHHOMY NAaHy WcciefoBaHME 3aBUCMMOCTU OLHOM
duM3MYeCcKoN BENMYMHBI OT APYro C MCMNO/b30BAaHMEM MNPAMbIX M3MEpPeHUi (3aBUCMMOCTb
CONPOTUB/IEHMA NMPOBOAHMKA OT €ro AJIMHbI, NAOWAAN MOMEepPeYyHOro CeYeHUs U yaAenbHOro
CONMPOTUB/IEHUS BELLECTBA NPOBOAHWMKA, CW/bl TOKa, WAYLEro 4epe3 MPOBOAHWUK, OT
HanpAXeHUs Ha NpOBOAHWKE, MWCCNefoBaHWe NOCNefoBaTeNlbHOr0O W MapasnesibHoro
coegMHEHMN NPOBOAHMKOB): NNIAHMPOBATb UCCAea0BaHMe, cOBMpaTb YCTAHOBKY WM BbIMOJIHATb
M3MepeHua, cnegya MNPeaNoXKeHHOMY nNnaHy, OUKCUMpoBaTb pPe3y/bTaTbl  MOJYYEHHOM
3aBMCMMOCTU B BUAE Tabnuu 1 rpadmKos, AenaTb BbIBOAbI N0 pe3yAbTaTaM UCC/1e40BaHUS;

. npoBOAUTb MO MNPEeA/SIOKEHHOMY MJIaHy KOCBEHHble W3MepeHUa (U3NYECcKMX
BENMYUH (yAenbHas TennoéMKOCTb BELWEecTBa, COMPOTUB/AEHWE MPOBOAHMKA, paboTta u
MOLLHOCTb 3/IEKTPUYECKOrO TOKA): MIAaHMPOBaTb M3MEpPeHUs, cobupaTb 3KCNEPUMEHTA/IbHYIO
YCTaHOBKY, cneayna NpeasoKeHHON UHCTPYKLMN, U BbIMUCAATL 3HAYEHUE BE/IMUYUNHDI;

o cobnogatb npaBuna TEXHUMKM BesonacHocTM npu paboTe ¢ nabopaTopHbIM
obopynoBaHuem;
° XapaKTepu3oBaTb C MOMOLLbIO yuntena W (MAM)  ApPYrMx  Y4acTHUKOB

06pa3oBaTeIbHbIX OTHOLWEHWI) NPUHLMMbI AENCTBUA M3YYEHHbIX NPUOOPOB U TEXHUYECKMUX
YCTPOWMCTB C OMOPOW Ha WMX OMUCAHMA (B TOM YuUC/e: CMCTeMa OTOMJIEHUSA AOMOB, TMIPOMETp,
naposaa TypbwHa, amnepmeTp, BONbBTMETP, CYETYMK  INEKTPUYECKON  3SHEepruu,
3NEeKTpoOoCBeTUTENbHbIE  MpMbOpPbI,  HarpeBaTeNbHble  3neKkTponpubopbl  (Mpumepsl),



3NeKTPUYECKNE NpPefoXPaHUTeNN, ISNEeKTPOMArHUT, 3/NeKTpoAaBuraTeslb MOCTOAHHOrO TOKa),
MCNONIb3yA 3HAHMA O CBOWCTBAax @U3IMYECKUX SABNEHUN U Heobxogumbie dusnMyeckme
3aKOHOMEPHOCTH;

. pacno3HaBaTb NPOCTble TEXHUYECKME YCTPOMCTBA M M3MepUuTesbHble Nprubopbl No
CXEMaM M CXEMATUMYHbIM PUCYHKAM (KMAKOCTHbIN TEepMOMETpP, TEPMOC, MNCUXPOMETP,
TMrpoOMeTp, ABUraTe/ib BHYTPEHHErO CrOPaHUs, 3N1EKTPOCKON, PEOCTAT), COCTABAATb C MOMOLLbHO
yuutens un (Mam) Apyrux y4acTHMKOB 06pasoBaTesibHbIX OTHOLIEHWMI) CXEMbl 3/1EKTPUYECKUX
uenen c nocneaoBaTebHbIM M NapaniesbHbiM COeANHEHNEM 3/1EMEHTOB, Pa3/INYan YCNOBHbIe
0603HaYeHMA 3/1eMEHTOB 3/IEKTPUYECKUX Lienel;

. NPMBOAWUTL MNPUMEPbI C MOMOLLLIO yyuTena w (Man) Apyrux  y4acTHUKOB
obpasoBaTenbHbIX OTHOWEHMN) (HaxoguTb WHPOPMAUMIO O NpUMepax) MPaKTUYECKOro
NCNonb3oBaHMUA GUINYECKUX 3HAHWUI B NOBCEAHEBHOM KM3HU Ana obecneyeHma 6e30nacHOCTH
npu obpaweHnun c npubopamm U TEXHUYECKUMU YCTPOMCTBAMMU, COXPAHEHWUSA 340pOBbA U
cobn0AeHNA HOPM KONOTMYECKOTO NOBEAEHMA B OKPYKAIOLLEN Cpese;

° OCYLLEeCTBAATbL C MOMOLWbBI  yuuTena wu  (MAM)  ApYyrMx  YY4acTHMKOB
0bpa3oBaTesibHbIX OTHOLWIEHUI) NOUCK MHPOopmaumn dusnyeckoro cogepkaHuna B NHTepHeTe,
Ha OCHOBE MMEIOLLMXCA 3HAHUIA N NYTEM CPABHEHMA AOMOJHUTENbHbBIX UCTOYHUKOB BbIAENATD
nHpopmaumio, KOTopas ABAAETCA MPOTUBOPEYMNBON AN MOXKET ObiTb HEOCTOBEPHOM;

° Mcnonb3oBaTb € MOMOLWbLK  yuutens U (MAM)  APYrMX  YY4ACTHUKOB
06pasoBaTeNbHbIX OTHOLIEHWI) MNPW BbINOAHEHUN YYebHbIX 33a4aHMW HAYYHO-MOMYAAPHYHO
nuTepatypy OU3NYECKOro CoAeprKkaHuA, CMpaBOYHble MaTepuanbl, Pecypcbl ceTu MHTepHeT,
BNageTb NPUEMaAMM KOHCNEKTUMPOBAHMA TeKCTa, npeobpa3oBaHus MHOOPMaLMW U3 OAHOM
3HAKOBOW CUCTEMbI B APYrytO;

. C034aBaTb C MOMOLLbIO yuuTena u (Mam) gpyrnx y4acTHUMKOB obpa3oBaTesibHbIX
OTHOLLEHMI) COBCTBEHHblIE MWUCbMEHHbIE WU KpaTKMe YCTHble coobueHus, o6obuian
MHOOPMALMIO N3 HECKONIbKUX MCTOYHUKOB GM3MUYECKOTO COAEPIKAHUA, B TOM ynucae nybanyHo
npeacTaBAATb pe3yabTaTbl MPOEKTHON WAM WUCCNeAO0BaTENbCKON AEeATeNbHOCTM, MPU 3TOM
rPaMOTHO WCMNO/Ib30BaTb WM3Yy4YEHHbI MOHATUMHLIN annapaT Kypca ¢W3MKKM, COMPOBOXKAATb
BbICTYN/IEHME Npe3eHTaunen;

° Npu BbINOJHEHUN YYEOHbIX NMPOEKTOB U UCCeA0BaHUM U3MYECKUX MPOLECCOB
pacnpefenAtb C MOMOLLbIO yunTena u (Mau) gpyrux y4acTHMKoB 06pa3oBaTe/ibHbIX OTHOLLIEHW)
06A3aHHOCTK B rpynne B COOTBETCTBMM C NOCTaB/NEHHbIMW 3a4a4aMu, CNeANTb 3@ BbINOJIHEHNEM
nnaHa f[encTBMi M KOPPEKTUMPOBaTb €ro, afeKBaTHO OLEeHMBATb COOCTBEHHbINM BKAag B
OEATeNbHOCTb  FPynnbl, BbICTPAaMBaTb KOMMYHWKATMBHOE B3aMMOAENCTBME, NPOABAAA
rOTOBHOCTb pa3pellaTb KOHPNKTbI.

K KoHUy obyyeHus B 9 Knacce npegmeTHble pe3y/ibTaTbl HA 6a30BOM YPOBHE [OJIMKHbI
oTpa*kaTb cGOPMUPOBAHHOCTL Y 0ByYatOWMXCS YMEHWIA:

° MCNO/1Ib30BaTb C ONOPOMN Ha UCTOYHUK MHOPMALUM MOHATUS: CUCTEMA OTCYETA,
maTepuasibHas TOYKa, TPAEKTOPUA, OTHOCUTENIbHOCTb MEXaHMYECKOro ABUMKeHUA, aedopmaums
(ynpyraa, nnactvyeckasn), TpeHMe, LEHTPOCTPeMUTENIbHOE YCKOpPEeHME, HEeBEeCOMOCTb U
neperpyskun, LEHTP TAXKECTM, abCoNTHO TBEPAOE Teno, LEeHTP TAXKeCTU TBEpAoro Tena,
paBHOBeECME, MexXaHM4Yeckne KonebaHms UM  BOAHbI, 3BYK, WHOPA3BYyK W yAbTPa3ByK,
3NeKTPOMArHUTHble BOJIHbI, LWKana 3/1eKTPOMArHUTHbIX BOJH, CBET, O/AM30pPYKOCTb W



[aNbHO30PKOCTb, CMEKTPbl MUCNYCKaHWMA U MornoweHua, anbda, 6eta- U ramma-usnyyeHwus,
M30TOMbI, AAEPHAA SHEPreTMKa;

. pa3nnyatb Nocnae npenBapuUTeNbHOr0 aHalu3a fABleHMA (paBHOMepHOe MU
HepaBHOMEPHOE MPAMOSIMHENHOE ABUXKEHUE, PAaBHOYCKOPEHHOE NPAMOJIMHENHOE ABUMXKEHWE,
csobogHoe nageHwe Ten, PaBHOMEPHOE ABUMKEHME MO OKPYMKHOCTM, B3aMMoOAencTeme Ten,
PEeaKkTUBHOE [ABWXKEHMEe, KoJsiebaTesNbHOe [ABUXKEHMEe (3aTyxalowme U BbIHYXKAEHHbIe
KonebaHus), pe3oHaHC, BOJIHOBOE [ABWXKEHME, OTPa*KeHuMe 3BYKa, NPAMOJIMHElNHoe
pacnpocTpaHeHWe, OTPaAXKeHME U NPENOMAEHNE CBETA, NOJIHOE BHYTPEHHEE OTPAXKEHME CBETa,
pa3no)keHne 6enoro cBeTa B CNEKTP M C/I0XKEHME CMEKTPaibHbIX LBETOB, AUCNEPCUA CBETa,
€CTeCTBEHHaA pPaAMOAKTUBHOCTb, BO3HMKHOBEHWE JIMHEMNYATOrO CNEKTpPa W3Ny4yeHudA) no
OMUCAHUID MX XapaKTepHbIX CBOWCTB M HA OCHOBE OMbITOB, AEMOHCTPUPYIOLMNX [OAHHOE
du13nyeckoe ABNEHME;

. pacnosHaBaTb MOCAe NPeABAPUTENIbHOTO aHaNM3a MPOABJEHUE U3YYEHHbIX
bM3MYECKUX ABNEHUI B OKpy)Katowem mupe (B TOM uYncne ¢ousmyeckue ABNEHUA B Npupoae:
NPUAUBLI U OTAUBLI, ABUXKeHWe naaHeT CONHEYHOW CUCTEMbI, PEAKTUBHOE ABUMKEHUE KUBbIX
OpPraHM3MoB, BOCMPUATUE 3BYKOB MMBOTHbIMM, 3EMIETPACEHME, CEUCMMUYECKME BOJIHbI,
LyHamM, 3x0, UBeTa Te/a, ONTUYECKMe ABNEHUA B npupoae, buonorvyeckoe paencrsune
BUAMMOrO, Y1IbTPAadMONETOBOrO U PEHTTEHOBCKOTO MU31y4YEHWUIM, €CTECTBEHHbIN PaAMOaKTUBHbIN
$OH, KOCMWYECKME /ly4M, PaLMOAKTUBHOE W3NYYEHWE NPUPOAHLIX MUHEPANOoB, AeNcTBUE
PaAMOaKTUBHbIX W3/IY4EHUIMN HA OPraHM3M 4YeNOBEKa), NPU 3TOM MEPEBOAUTb MPAKTUYECKYHO
33434y B y4ebHyI0, BblAENATb CyLLEeCTBEHHblEe CBOMCTBA (MPU3HAKKN) GU3NYECKUX ABNEHUN;

. onucbiBaTb NOC/AEe MpenBapUTENbHOrO aHanu3a W3y4YeHHble CBOMCTBA Ten W
du13nyeckne aBNeHUs, UCNonb3ya GU3MYECKMe BeIMYUHBI (CpeaHAAs M MIHOBEHHAA CKOPOCTb
TeNa npuM HepaBHOMEPHOM ABWMKEHWW, YCKOPEeHWe, nepemelyeHune, NyTb, Yr10Basa CKOPOCTb,
CUNA TPEHWA, CMNa YNpyroctn, Cuaa TAMKECTWU, YCKopeHue cBoboaHOro nageHusa, Bec Tena,
MMMNYNbC Tena, MMNYAbC CUAbl, MeXxaHU4yeckaa paboTa U MOLHOCTb, NOTEHUMANbHAA IHEPrus
Tena, NOAHATOrO Haj, MOBEPXHOCTbIO 3eMAM, MOTEHUMANbHAA SHEPTUA CKATOW MPYXKUHbI,
KMHETMYECKAA SHEPrus, NONHAA MEXaHUYECKaa SHePrus, nepmnog 1 Yactota KonebaHui, AnvHa
BOJIHbI, FPOMKOCTb 3BYKa W BbICOTA TOHA, CKOPOCTb CBETA, MOKa3aTe/b NPesIOMAEHNA Cpeabl),
Npu OMNUCaHMWM MNPaBWIbHO TPaKTOBaTb GU3MYECKUA CMbIC UCMNOb3YEMbIX BEIUYUH,
0603HaYeHMA N eanHULbI GU3NYECKUX BENYMH, HAaXoauTb GOPMy/ibl, CBA3bIBAOWME AAHHYIO
dU3NYECKYIO BEIMYUHY C APYTMMU BEIUYMHAMM, CTPOUTL FPadUuKM U3yYeHHbIX 3aBUCUMMOCTEMN
bU3NYECKUX BENNYNH;

. XapaKTepu3oBaTb C OMOPOM HA MUCTOMHUK WHPOPMaLMM CBOMCTBA Ten,
dun3nyeckne ABNEHUA U NPOLLECChl, UCNO/Ib3yA 3aKOH COXPAHEHUA SHEPTUU, 3aKOH BCEMUPHOTO
TATOTEHMA, NPUHLMM CynepnosuuMuM Cua, NPUHLMN OTHOCUTENbHOCTM [anunen, 3aKOHbI
HblOTOHA, 3aKOH COXPaHEHWs UMMY/bCa, 3aKOHbI OTPAXKEHUA U NPENOMIEHUSA CBETA, 3aKOHbI
COXpPaHEeHWA 3apAf0BOT0O M MACCOBOrO 4YMCeN NpPU AAEPHbIX Peakuuax, npu 3TOM [aBaTb
cnoBecHyo GOpMyIMPOBKY 3aKOHA M 3aNUCbIBAaTb €r0 MaTEMATUYECKOE BblpaxKeHue;

. 0ODBACHATL C MOMOLLbLIO YyYUTENA U (MNN) APYTUX YH4ACTHUKOB 0Opa3oBaTeNbHbIX
OTHOLLEHUI)PM3MYECKME MPOLLECChbl U CBOWMCTBA TE/N, B TOM UYUCAE U B KOHTEKCTE CUTyauui
NPaKTUKOOPMEHTUPOBAHHOIO XapaKTepa: BblABAATbL MPUYMHHO-CNEACTBEHHbIE CBA3W, CTPOUTL



06bACHEHNE M3 2—3 NOTMYECKMX LLIAroB C OMOPOM Ha 2—3 U3YYEeHHbIX CBOMCTBA GU3MYECKUX
ABNEHUIN, GM3MYECKMX 3aKOHOB UM 3aKOHOMEPHOCTE;

. pewaTtb C MOMOLLbIO yuyuTena u (Man) Apyrux yvyacTHMKOB obpasoBaTesibHbIX
OTHOLUEHMM)pacYETHbIE 334a4M (onupatowmeca Ha cuctemy us 2—3 ypaBHEHMUI), UCMOb3YA
3aKOHbl M popMynbl, cBA3bIBaOWME (U3MYECKME BENMYMHbLI: HA OCHOBE aHa/n3a YCNO0BMA
334341 3anucbiBaTb KpPaTKOe YCNOBWE, BbiABNATb HeAOCTAlOWME WA U3ObITOYHbIE AaHHbIE,
Bbl6MpPaTb 3aKOHbI M POpPMybl, HEOOXOANMbBIE ANA PeLeHns, NPOBOAUTb PACYETbI U OLLEHMBATD
PeanNCTUYHOCTb NONYYEHHOTO 3HAYEHUA GUINYECKON BENUUYUNHDI;

. pacnosHaBaTb C MOMOLWbK  yyutena U (MAM)  APYrUX  YHaCTHUKOB
06pa3oBaTe/IbHbIX OTHOLWEHMI) NPOHAEMbI, KOTOPbIE MOXHO PELLUMTL NPU NOMOLLU GU3UYECKUX
MeTo[0B, MCMOMIb3yA ONUCaHWE WCCNef0BaHWUA, BbIAENATb NPOBEPSEMOE MNPeanoNoXKeHHUE,
OLEHMBATb MNPaBW/IbHOCTb MOPAAKA MNPOBEAEHUA  WUCCNEAO0BAHWUA, AeNaTb  BblBOAbI,
WMHTEPNPETUPOBATL Pe3ynbTaTbl HABNOAEHWI U ONbITOB;

. NpPoBOAMTL MO MNPEeANOXEHHOMY NaHy ONbiTbl NO HabntoaeHUo GU3MYECKUX
ABNEHUA UNM PU3NYECKMX CBOWMCTB Ten (M3yyeHWe BTOPOro 3aKoHa HblOTOHa, 3aKoHa
COXPAHEHWUA 3HEepPruu, 3aBUCMMOCTb Nepuoaa KosnebaHui NPYKUMHHOrO MaATHMKA OT MacCChbl
rpy3a W JKECTKOCTM TMPYKWUHbI WM  HE3aBUCMMOCTb OT aMMAUTYAbl Manbix KonebaHui,
NPAMOJIMHEMHOE pPacnpoCTpaHeHMe CBeTa, pasfnoXKeHwe 6enoro ceeta B CMEKTp, U3yyeHue
CBOMCTB M300parkeHns B MJIOCKOM 3epKaJie U CBOMCTB M306paxeHus npegmerta B cobuparoulei
NMH3e, HabnlAeHME CRNOWHBbIX UM AIMHEWYATbIX CNEKTPOB MU3/IYyY4EHUSA): CAMOCTOATENIbHO
cobupaTb YCTAaHOBKY M3 M3ObITOYHOrO Habopa 0bopyAOBaHWMA, ONUCHIBATb XO4 OMbITa U €ro
pe3ynbTaTbl, GOPMYyNMPOBATL BbIBOAbI;

. NpPoBOAUTL NO MNPEASIOKEHHOMY MAHY MPU HEOBXOAMMOCTU Ceputo MPAMBbIX
U3MepeHNn, onpeaenssa cpegHee 3HAYEHWE U3MePAEMOM BennuuHbl (POKycHoe paccTosHue
cobupatoLen NH3bI), 060CHOBbLIBaTL BbIOOP cnocoba nsmepeHusa (M3mepuTenbHOro npubopa);

. NpoOBOAMUTL MO  NPEAJIONKEHHOMY MNAHY  WUCCNeAOBaHWE  3aBUCMMOCTEMN
dU3NYECKMX BENNYMH C UCMOIb30BAHMEM NPAMbBIX U3MEPEHUI (3aBMCMMOCTb MYTU OT BPEMEHMU
NpPM pPaBHOYCKOPEHHOM [ABUXEHUM 06e3 Hauya/NbHOW CKOPOCTM, nepuoda KosiebaHui
MaTeMaTUYECKOTO MAATHWKA OT AJIMHbI HUTW, 3aBUCMMOCTM Yr/a OTPAXKeHUA CBeTa OT yria
nafeHMa W yrna npenoMeHua OT Yyrna NafeHusa): NaaHMpoBaTb  MCCAefOBaHWeE,
CaMOCTOATENIbHO COBUpaTb YCTAHOBKY, PUKCMPOBATb pe3y/ibTaTbl NOJYYEHHON 3aBUCMMOCTU
dUBNYECKMX BeNNYMH B BuAae Tabauy, u rpaduvkoB, Aenatb BbIBOAbI MO pe3yabTaTam
nccnenoBaHus;

. NpoBOAMTL NO MNPEeASIOKEHHOMY MIAHY KOCBEHHble M3MepeHusa ¢U3MYecKux
BE/IMYMH (CpesHAs CKOPOCTb M YCKOPEHME Tesla NPU PAaBHOYCKOPEHHOM ABUMKEHWUU, YCKOPEHUE
cBOOOAHOrO NAaAeHUA, *KECTKOCTb MPYKMHbI, KOIPPUUNEHT TPEHUA CKONbKEHNA, MEXaHMYECKAnA
paboTa M MOLWHOCTb, 4YacToTa W nepuosd KonebaHMM MaATEMATUYECKOTO U MNPYKUHHOTO
MaATHUKOB, OMNTMYECKAA CuNa cobupatollert NNH3bI, PaANOAKTUMBHBIM (OH): NNaHMPOBATL
n3mepeHunn, cobupaTb 3KCMEPUMEHTANIbHYIO YCTAHOBKY M BbINOJHATb W3MEpPeHus, cneaya
NpPeaIoXKEHHON MHCTPYKUUK, BbIYUCNATL 3HAYEHME BEIMYUHDBI U aHA/IM3MPOBATb MOJyYEHHbIE
pe3ynbTaTbl C Y4ETOM 33,aHHOM NOTrPELUHOCTU U3MEPEHUNIA;

. cobnogatb npasBuna TexHUKM BHesonacHocT npu pabote ¢ nabopaTopHbIM
obopynoBaHuem;



. pa3nuyaTb Nocne npeaBapuTeNbHOrO aHaAN3a OCHOBHbIE MPU3HAKKU U3YYeHHbIX
dU3nYecknx moaenen: matepuanbHaa ToYKa, abcontoTHO TBEPAOE TENO, TOYEYHbIN UCTOUYHUK
CBETa, NIy4, TOHKAA IMH3A, NNaHeTapHaA MOLEb aTOMa, HYK/IOHHaA MOAe/lb aTOMHOTO A4Pa;

. XapaKTepu3oBaTb C MNOMOLLbIO yyutena U (MAM)  ApYrMX  YY4aCTHUKOB
06pa3oBaTeIbHbIX OTHOWEHUN)NPUHLMNbI AENCTBUA M3YYEHHbIX NPUOOPOB U TEXHUYECKMUX
YCTPOWMCTB C OMOPOM Ha MX OnucaHua (B TOM 4ucne: CUAOMETP, AATYMKM MONONKEHUA,
PacCTOAHMA M YCKOPEHMA, paKeTa, 3XO/0T, OYKM, nepuckon, ¢oToannapaTt, ONTUYecCKue
CBETOBOAbI, CMEKTPOCKOM, A03MMETP, Kamepa BuabcoHa), Mcnonb3ya 3HAaHMA O CBOMCTBAX
du13nMYecKknx aBneHnn n Heobxogumole GpmUanyeckme 3aKOHOMEPHOCTY;

. Mcnosb3oBaTb C  MOMOWbK  yuyutena W (MaM)  ApYyrux  Y4aCTHUKOB
06pa3oBaTeNbHbIX OTHOLIEHMM) CXeMbl U CXEMATUYHbIE PUCYHKU W3YYEHHbIX TEXHUYECKUX
YCTPOWCTB, U3MepPUTENbHbIX NPUOOPOB U TEXHONOTMYECKMX MPOLLECCOB MPU pelleHnn yyebHo-
NPaKTUYECKUX 3a4a4, ONTUYECKME CXEMbI A/1A NOCTPOEHMA M306PaXKEHNI B NOCKOM 3epKaie U
cobupatoLien NnHse;

. NpPUBOAMTL MPUMEPbI C MOMOLLBI yuuTena wu (Mam) Apyrux  y4acTHUKOB
06pa3oBaTe/ibHbIX OTHOWEHUN) (HaxoauTb MHGOPMALUMIO O npumepax) MPaAKTUYECKOrO
MCNO/Ib30BaHMA GU3NYECKMX 3HAHWUIN B MOBCEAHEBHOM KM3HM ANa obecneyeHma 6e3onacHOCTU
npu obpalweHnn c npubopamm M TEXHUYECKMMMU YCTPOMCTBAMMW, COXPAHEHUA 340pOBbs U
cobn0AeHNA HOPM KONOTMYECKOTO NOBEAEHMA B OKPYKAIOLLEN Cpese;

. OCYLLeCTBAATb C MOMOLWbIO  yuutena wu  (MaM)  Apyrux  y4acTHWUKOB
0bpa3oBaTesibHbIX OTHOLWIEHUI) NOUCK MHPOopMaLMn GU3MYECKOro coaepskaHusa B UHTepHeTe,
camocToaTeNibHO  GOpPMyAMpPYyA  MOMCKOBbLIM  3anpocC, HaxoAuUTb MNyTUM  onpeaeneHus
O0CTOBEPHOCTM NONYYEHHOM MHPOPMALMM Ha OCHOBE MMEIOLLMXCA 3HAHUI U AOMNONHUTENbHbIX
NCTOYHWUKOB;

. Mcnonb3oBaTb € MOMOLWbLK  yuutena u  (MAM)  APYrMX  YY4ACTHUKOB
06pasoBaTeNbHbIX OTHOLWIEHWI) MNPW BbINOAHEHUU YYebHbIX 33a4aHMA HAYYHO-MOMNYAAPHYHO
nuTepaTypy M3MYECKOro COAEPKAHWUSA, CMPaBOYHbIE MaTepuanbl, pecypcbl ceTn WHTepHeT,
BNAAETb MPUEMAMM KOHCMEKTUPOBAHWUA TEKCTa, npeobpasoBaHUs WHPOPMaLMM M3 OAHOM
3HAaKOBOW CUCTEMbI B APYTYIO;

. co3aBaTb C MOMOLLbIO yYUTENA U (MAK) APYrMX y4acTHUKOB obpasoBaTe/ibHbIX
OTHOLLEHMI) cobCTBEHHbIE MUCbMEHHbIE W YCTHble COOOLLEHMA Ha OCHOBE WMHpOpMaLUUU K3
HECKONIbKMX WUCTOYHMKOB (U3MYECKOro CcoAep)KaHuA, MNybAMYHO NpeacTaBAATb pe3ynbTaTbl
NMPOEKTHON WAU WUCCNenoBaTeNIbCKOM  AEATENbHOCTM, MPU 3TOM TPaMOTHO UCMO/Ib30BaTb
N3yYeHHbI NOHATUMHBIN annapaTt u3y4yaemoro pasaena GU3MKn n conpoBOXKAaTb BbICTyN/IeHME
npe3eHTaunen c yiuétom ocobeHHOCTel ayANTOprmM CBEPCTHUKOB.



TEMATUYECKOE NTAHUPOBAHME

7 KNACC
KonunuecrBo yacos
Ne HaumeHoBaHue pa3aenos n Tem dneKTpoHHble (unudposbie)
KoHTponbHble = [pakTuuyeckue
n/n nporpammbil Bcero obpasoBarenbHble pecypchbl
paboTbl paboTbl
Pasgen 1. ®u3unKa n eé posib B NO3HAHMU OKPYKAIOLLEro MUpPa
11 ® 5 Bubnmoteka LLOK
. M3MKa - HayKa o npupoae
y PYPOA https://m.edsoo.ru/7f416194
Bubnmoteka LLOK
1.2 dusnyeckme BeIMYMHDI 2 1
https://m.edsoo.ru/7f416194
13 EcTecTBEHHOHay4YHbI MeTOL 5 1 Bubnmoteka LOK
' Nno3HaHuA https://m.edsoo.ru/7f416194
UTtoro no pasgeny 6
Paspen 2. NMepBOHayanbHble CBeAEHUA O CTPOEHUM BellecTsa
)1 c 1 Bubnmoteka LLOK
. TPOEHMeE BeLlecTBa
P - https://m.edsoo.ru/7f416194
59 [BuxeHne 1 B3anmoaencTeme 4actm, 5 1 Bubnnoteka LLOK
' BellecTsa https://m.edsoo.ru/7f416194
Bubnmoteka LOK
2.3 ArperaTHble COCTOAAHMA BeLLeCTBa 2
https://m.edsoo.ru/7f416194
UToro no pasgeny 5

Pasgen 3. [iBuxKeHue 1 B3ammogpgeiicteme ten

3.1 MexaHunyecKkoe gBuxeHune 3

Bubnmoteka LOK
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

bubanoteka LLOK
3.2 MHepuna, macca, NIOTHOCTb 4
https://m.edsoo.ru/7f416194
33 Cuna. B c 14 Bubnumoteka LLOK
. una. Buabl cun
a https://m.edsoo.ru/7f416194
UTtoro no pasgeny 21

Paspen 4. laBneHne TBEPADIX TeN, XKUAKOCTEN U ra3oB

Jasnenue. Nepenaya gasneHma

4.1 TBEPAbIMM TETAMMU, KUOKOCTAMMU U 3
rasamu

4.2 [JaBneHune XngKkoctu 5

4.3 ATmocdepHoe aaBneHne 6

a4 [JevicTBMe KMAKOCTM U rasa Ha ;
' NOrpyeHHoe B HUX Teno

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

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

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

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

UTtoro no pasgeny 21

Paspen 5. PaboTa n MOLLHOCTb. JHeprua

c 1 P26 3 Bubnmoteka LLOK
. aboTa U MOLLHOCTb
- https://m.edsoo.ru/7f416194
55 n c Bubnnoteka LLOK
. OCTble MexaHM3Mbl
P https://m.edsoo.ru/7f416194
Bubnmorteka LOK
5.3 MexaHunyecKana sHeprusa 4
https://m.edsoo.ru/7f416194

UToro no pasgeny 12
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PesepBHoOe Bpems

OBLUEE KOJTMHECTBO HYACOB MO NMPOrPAMME

68

12




8 KNACC

KonunuecrtBo yacos
Ne HaumeHoBaHue pa3genos u Tem dneKTpoHHble (uudposbie)
KoHTponbHble = [MpakTuueckue
n/n nporpammbi Bcero obpasoBaTtenbHbie pecypcbi
pabotbi pabotbi
Paspgen 1. Tennosble apneHuns
. Bubnnoteka LLOK
1.1 CTpoeHue n cBoMnCTBa BeLwecTBa 7
https://m.edsoo.ru/7f4181ce
Bubnmoteka LLOK
1.2 Tennosble npoLeccol 21 1 5
https://m.edsoo.ru/7f4181ce
UTtoro no pasgeny 28
Paspen 2. dneKTpruyeckme U1 MarHUTHble ABNEHUA
dneKTpuyeckme 3apaapl.
P PARA Bubnunoteka LLOK
2.1 3apArKeHHble Tena u nx 7 1
. https://m.edsoo.ru/7f4181ce
B3aMmopaencTemne
. . Bubnnoteka LLOK
2.2 [MOCTOAHHbIN 3NEKTPUYECKUUN TOK 20 1 7
https://m.edsoo.ru/7f4181ce
Bubnnoteka LLOK
2.3 MarHuTHble ABNEHNA 6 1 1.5
https://m.edsoo.ru/7f4181ce
Bubnmoteka LOK
24 DNeKTpOMarHMTHaA MHAYKUMA 4
https://m.edsoo.ru/7f4181ce
UTtoro no pasgeny 37
PesepBHOe BpemsA 3
OBLLEEE KOMMYECTBO YACOB MO NPOrPAMME 68 3 14.5
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9 KNACC

Konunuyectso yacos
Ne HaumeHoBaHMe pa3aenos U Tem dneKTpoHHble (uudposbie)
KoHTponbHble = [paKTuyeckue
n/n nporpammbi Bcero obpasoBaTtenbHbie pecypcbi
pabotbi pabotbi
Pasgen 1. MexaHuuyeckune apneHunsa
11 MexaHun4yeckoe ABuxeHue 1 cnocobbl 10 1 Bubnnoteka LLOK
' ero onucaHua https://m.edsoo.ru/7f41a4a6
. bubanoteka LLOK
1.2 B3anmopencreune ten 20 1 3
https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
1.3 3aKOHbI COXpaHEHUA 10 3
https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 40
Pa3spen 2. MexaHuueckue KonebaHusa 1 BONHbI
Bubnnoteka LLOK
2.1 MexaHun4yeckune KonebaHusn 7 3
https://m.edsoo.ru/7f41a4a6
Bubnmoteka LOK
2.2 MexaHuyeckne BO/IHbI. 3BYK 8 1 3
https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 15
Pasgen 3. dneKTpoOMarHMTHoOE NoJsie U 31IeKTPOMArHUTHble BOJIHbI
3.1 DNeKTpomMarHMTHoe nose u 6 5 bubnnoteka LLOK

9NNIEKTPOMAlrHUTHbIE BOJIHbI

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

WUtoro no pasaeny 6

Pasgen 4. CeeToBble ABNEHUA



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

4.1 3aKOoHbI pacnpocTpaHeHUA cBeTa 6 2
pacnipoctp https://m.edsoo.ru/7f41a4a6
4.2 JINH3bI M O eckue 60 6 3 bribnuorexa LIOK
. WMH3bl U ONTUYECKUE NPU bl
pvbop https://m.edsoo.ru/7f41a4a6
bubanoteka LLOK
4.3 Pa3noxkeHune 6enoro cBeTa B CNEKTP 3 2
https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 15
Pasgen 5. KBaHTOBbIE iBNIEHUA
c1 NcnyckaHue 1 nornoleHme ceeta 4 1 Bubnnoteka LLOK
' aToMoM https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
5.2 CTtpoeHune aToMHOro aapa 6 1
https://m.edsoo.ru/7f41a4a6
c3 Ane e pea ; 1 1 Bubnunoteka LLOK
. Hbl KUK
AcP peaky https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 17
Pasgen 6. MosTopuTenbHO-0606WaOWMIA MOAYNb
MNoBTOpeHUe n 0606 eHNEe
6.1 o 79 9 5 Bubnmoteka LLOK
. cofeprkaHuAa Kypca pU3nKn 3a 7-
ASP P https://m.edsoo.ru/7f41a4a6
Knacc
UTtoro no pasgeny 9
OBLIEE KONMMMYECTBO YACOB MO NPOTPAMME 102 3 27
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YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NMPOLIECCA
OBA3ATE/IbHbIE YHEBHbIE MATEPUA/IbI A1 YYHEHUKA

METOANYECKUE MATEPUANBI ANA YYUTENA

LUNDPOBbIE OBPA30OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
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