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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOT'O 00111er0 00pa30BaHMsl COCTaBIIEHA HA OCHOBE
MOJIOKEHUH U TpeOoBaHMIl K pe3yabTaTaM OCBOGHHMs Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbx B DI'OC OO0, a takxke ¢ yu€ToM deaeparbHOI
paboueii mporpammsl BocrinTanusa U Konunenmmu npenojaBanus yueOHoro npeamera «DPu3nkay.

Copepxanue  mporpaMMmbl 1o (¢u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBAaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCS W OpraHu3aluio H3ydyeHUs (U3HKU Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCA BO3MOXKHOCTH Y4€OHOIO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO k mniIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylbTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.

[IporpamMma mo (u3mMKe ycTaHaBIMBAeT pacmpeiesieHne y4eOHOro marepuana Mo rojiam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO TOCIIEIOBATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOIO COAEPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
oOy4aronuxcs.

[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHUS METOANYECKON TOMOIIH YUUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

OwusmKa SBISAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SIBICHHUI, N3y4aeMbIX XHUMHUEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MperocTaBiseT HaumOojee siCHble oOpa3lpl MPUMEHEHHs HAy4dHOIo MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa M3 IMaBHBIX 337a4 (U3MUEcKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE MIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

L4 HAay4YHO O00BACHATH SBJICHUA,
L4 OLICHUBATh U IOHUMATh 0COOCHHOCTH HAaY4YHOI'O UCCJICIOBAHUAA,
° HHTCPHNPECTUPOBATE AJAHHBIC W HCIOJb30BAaTh HAYUYHBIC JOKA3aTCIbCTBA IJId

MOJTyYEHUS BBIBOJIOB.
[lenn wm3yueHus (QU3MKM HA YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs ONpPENEICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pu3nka» B 00pa3oBaTeNbHBIX OpPraHU3aIMAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011€00pa3oBaTeNbHbIE MPOTPAMMBI,
yTBepxkI€HHONW pemeHneM Kosmernn MunncreperBa mpocsemenuss Poccuiickon ®enepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
o npuoOpeTeHne MHTepeca M CTPEeMJICHHs OOyYaroIIMXCsl K HAYyYHOMY H3yUYCHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
J pasBUTHE TMPEJCTaBICHUA O HAyYHOM METOJleé MO3HAaHUSA U (OPMHPOBAHUE
HCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSAM;
J (dopMHpOBaHHE HAayYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa M3Y4YEHUS OCHOB
CTPOEHUS MaTepUU U PyHAAMEHTAIBHBIX 3aKOHOB (DU3UKH;
o ¢opMHupoBaHUE TPEACTABICHUA O poiau (U3MKKA JUISL  Pa3BUTUS  JPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTH;



. pa3BUTHE TIPEACTABICHUN O BO3MOXHBIX cdepax Oymymiel mpodecCuoHaIbHON
NESATeTLHOCTH, CBS3aHHOM C (PU3MKOM, MOArOTOBKA K JallbHEWIIEMy OOY4YeHHIO B 3TOM
HaTpaBIICHUU.

JIoCTIKeHHe S3TUX IeJied MporpaMMbel MO (U3MKE Ha ypPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1aY:

o nprOOpeTeHNe 3HAHWUU O TUCKPETHOM CTPOSHUHU BEIIECTBA, O MEXAHUYECCKUX,
TEIUIOBBIX, AJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

o NpHOOpETEeHNE YMEHHUH OMUCHIBATH M OOBSCHATh (DU3MYECKHE SIBICHUS C
MCIIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUII;

J OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 33/7a4 C HCIIOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

o pa3BUTHE YMEHHI HAOMIOJaTh MPHUPOAHBIC SBJICHHUS W BBIIOJIHATH OIBITHI,
nabopatopHble  pabOTBl U AKCHEPUMEHTANbHBIE  HCCIEJOBAHHS C  HCIIOJIb30BAHUEM
HU3MEPUTEIIbHBIX TPHOOPOB;

o ocBoeHUe MPUEMOB paboThI ¢ nH(popMaLuel HU3MUECKOTO CoNIepKaHus, BKIIIOUas
WH(OPMAIIMI0O O COBPEMCHHBIX JOCTHKCHHSX (DU3MKH, aHAIM3 W KPUTHYECKOE OICHUBAaHUE
uH(popMaLuu;

. 3HAKOMCTBO €O cdepaMu MPOoPeCCHOHATBHON JIEATEIHHOCTH, CBS3aHHBIMU C
(bu3HUKON, U COBPEMEHHBIMU TEXHOJIOTUSIMUA, OCHOBAaHHBIMHU Ha JOCTUKEHUSIX (PU3NYECKOM HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HefIenio).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepeyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapakTep, yYUTENb JelaeT BhIOOp MPOBENEHUS JIaDOpaTOPHBIX PadOT U
OTIBITOB C YU4ETOM WHIUBUIYaTBHBIX OCOOCHHOCTEH 00YJarOIINXCsl, CITUCKA IKCIIEPUMEHTATLHBIX
3aJIaHuH, IpeJIaraéMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMEHA 110 (PU3HKE.



COJAEP)KAHUE OBbYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HpUOOPBHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMA €IUHMUII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCHEpPUMEHT IO IPOBEpKE TuIoTe3, OO0bACHEHHE Halmonaemoro sBieHus. OmnucaHue
(bU3nUECKUX SBJICHUN C TOMOLIbIO MOJIEIEH.

Hemoncmpayuu.
1. Mexanuyeckue, TeIIoBbIe, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.
2. Ouzuyeckue MpuOOPHl U MpoIeaypa NPSIMbIX H3MEPEHUN aHAJIOTOBBIM U IUGPOBBIM
puoOpoOM.

Jlabopamopuusie pabomot u onvimol.

1. OrnpezenieHre EeHbI ACJICHUS KAl H3MEPUTEIHLHOTO proopa.

2. H3mepenne paccToOsTHUM.

3. N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

4. Onpenenenre pa3smMepoB MaJIbIX Tel.

S. N3mepenne TemmepaTypbl IpU IIOMOIIM JKUAKOCTHOTO TEPMOMETpa M JaTdyHKa
TEMIIEPATYPHI.

6. IIpoBenenue wuccienoBaHUs 10 IIPOBEPKE THUIIOTE3bl: JAIBHOCTb IIOJIETA IIApHKa,

MYLEHHOTO FTOPU30HTAJIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeiicTBHe dYacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperatHbiX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.
1. Hab6mronenre 6poyHOBCKOTO JBHYKEHUS.
2. Ha6mronenue quddysun.
3. HaGmonenue sBreHui, OOBACHSIOMUXCS MPUTSHKEHUEM WIH OTTAIKUBAHHUEM YaCTHUIL
BEIIIECTBA.
Jlabopamopnwvie padbomot u onvimeol.
1. OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCTOJIb30BaHueM (hoTorpadmii).
2. OnbITHI 10 HAOTIOICHUIO TETLIOBOTO PACIIUPEHIUS Ta30B.

3. OmnbITH IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.



Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexannueckoe ABuxKeHUE. PaBHOMepHOe U HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SIBnenne wmHepnuu. 3aKOH HHepUMHU. B3aumonencTBHEe Tell KAaK NPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tel. Macca kak Mepa umHepTHoctH Tena. I[lnotHocts BemectBa. CBA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia kak XxapakTepucTuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO JMHAMOMETpPA. SIBIIeHNE TAroTeHUs U criia TshkecTH. Cuila TsHKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHH€e Cuil, HAITPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBnoaeiictByromas cuin. Cua Tpenus. TpeHue CKOJIbXEHUs U TPEHUE MoKos1. TpeHue B npupo/ie
Y TEXHHUKE.

Hemoncmpayuu.

1. HabntoneHne MexaHMYeCcKOro ABMKEHUS Tela.
2. N3mepenne ckopocTy NPSIMOJIMHEWHOTO IBUKEHHS.
3. Habnronenue siBiieHUs] HHEPLIWH.
4. HaGntoneHue u3mMeHeHus: CKOpOCTH IIPU B3aUMOJICHCTBUN Tell.
S. CpaBHeHHuE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOM.
Jlabopamopnwsie padbomot u onvimol.
1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JABMKEHMs (IIapuka B KMIKOCTH, MOJEIH
AIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jajee).
2. Onpenenenue cpeaHell CKOPOCTH CKOJBbKEHUs Opycka WM IIapuka IO HaKJIOHHOMN
IIJIOCKOCTH.
3. Omnpenenenne IIOTHOCTU TBEPIOTO TeENA.
4. OnbITH, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsDKeHUs (Aedopmaruu) MNpyKUHBI OT

MIPUIIOKEHHOMN CHJIBI.
S. OMBITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tella U
XapakTepa COIpPUKACAIOUIUXCs TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIEHUS U yBETMYEHUS JlaBieHus. [laBieHue rasza. 3aBUCUMOCTD
JaBJIEHUs Ta3a OT 00bEMa, Temnepatypsl. [lepenaya naBneHust TBEPABIMH TEJIaMU, KUIKOCTIMH U
razamu. 3akoH Ilackans. [lHeBMaTmyeckue MamuHbl. 3aBUCHUMOCTb JIAaBJICHUS KUAKOCTH OT
ryounbl.  [mapocratmdeckuii  mapagokc. CooOmaromuecss cocyabl.  [wapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJd YypoBHeM Mops. [lpubopsl mist u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JaBJIEHUS ra3a OT TEMIEPATYPBI.
[lepenaua naBneHUs KUIKOCTHIO U Fa30M.
CooOmarommecs COCY/Ibl.
I'mppaBnuueckuit mpecc.
[IposiBnenue necTBus aTMOCHEPHOTO JTABJICHHUS.

ok~ ownE



6. 3aBUCHUMOCTD BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH Tesa U IUIOTHOCTU

JKUJKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOIEH CHJIbI BECY BHITECHEHHON KUIKOCTH.
8. YcnoBue 11aBaHys Te: JIaBaHUE WU MIOIPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOILIEHUS

IUIOTHOCTEH Tella U JKUKOCTH.
Jlabopamopuwie pabomol u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca TeJia B BOZE OT 00bEMa MOTPYKEHHOU B KHUIAKOCTh YaCTH
Tena.

2. OrnpenenieHne BBITAIKUBAIOIIEH CUJIbL, IEUCTBYIOIIECH Ha TEIIO, IOIPYKEHHOE B )KUJIKOCTb.
3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHJIBI, JEHCTBYIOLIEH HA TEJIO B KUJKOCTH,

OT Maccsl TeJna.

4. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOILEH CUJIBL, JEHCTBYIOIEH HA TEJI0
B )KMJIKOCTH, OT 00BbEMa MOrpyKEHHON B )KUJKOCTh YaCTH Te€JIa U OT MJIOTHOCTH KUAKOCTH.

S. KonctpynpoBanue apeomerpa WIM KOHCTPYHPOBAaHUE JIOAKH U OIpenelieHue €€
Ipy30I10ABEMHOCTH.

Paszgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanundeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHAsI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pblyara K Oioky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
IPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas 3Heprusa. Knnernueckas u noreHuuanbHas sHeprus. [Ipespaienue ogqHoro
BUJIa MEXaHUYECKOW SHEPTUH B Ipyroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.
1. IIpumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Onpenenenve paOOThl CHJIBI TPEHHUS TMPU PABHOMEPHOM JBIDKEHHUU Tela 110
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.
3. N3mepenue KII/I HakJIOHHOHN TUIOCKOCTH.
4. N3yuenne 3aK0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.
8 KUIACC

Pa3nen 6. TenioBbie iBJIEHMS.

OCHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KMHETUYECKOM TEOpUN CTPOEHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammnyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUs. TeroBoe
pacUIMpEHHE U CXKaTHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBHKEHHUSI YACTHII.
Bryrtpennsis sneprusi. CriocoObl H'3MEHEHHs BHYTPEHHEH YHEPTUHU: TeTUIONEpe1ada U COBEpIICHNE
paboTsl. Busl Teruionepeaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, H3Iy4CHUE.

KonnuectBo TemIorel. YIeinpHas TEIIOEMKOCTh BelIeCTBAa. TeIIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOTO OanaHca. IlnaBieHme M OTBepeBaHHME KPUCTAJUTMUYECKUX



BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanme u KoHueHcanus. Mcmapenue.
Kunenne. VYnaenbHas Ttemiora napooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOTro JaBICHHS.

BnaxxHocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IebHasl TEIJI0Ta CTOPAHHUS.

[Mpunmunsr  pabotel TermoBbix aBurareneit KIIJ[ TemmoBoro aBurarens. TemoBbie
JIBUTATENIH U 3aLIATA OKPYKAIOIIEN CPEBL.

3aKOH COXpaHEHMsI U IPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. Habnronenne OpOoyHOBCKOTO ABMXKEHUSI.
2. Ha6monenue nuddysum.
3. Habmtoienue siBiaeHuit cMauMBaHUsI U KaMMJUISIPHBIX SBJICHHM.
4. Habmroienue TemnoBoro pacimupeHus Ted.
S. W3meHeHue naBiieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUM WM OXJIAXKIACHUH.
6. [IpaBuiia u3MepeHus TeMieparypsbl.
7. Buasl Tenionepenauu.
8. OxmnaxaeHue Ipy COBepIICHUH PabOThI.
9. Harpeanue npu coBepiieHHH padOThl BHEHTHUMH CHUJTIAMH.
10. CpaBHeHHE TEMI0EMKOCTEN pa3INnYHbIX BELLECTB.
11. HaOmronenne KueHus.
12. HalGmropeHue mOCTOSHCTBA TEMIIEPaTyphl IPH MJIABICHUU.
13. Moaenu TernoBbIX ABUTATEIEH.
Jlabopamopnuvie padbomot u onvimel.
1. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.
2. OMBITHI 110 BBIPALIMBAHUIO KPUCTAUIOB TIOBAPEHHOM COJIM WM caxapa.
3. OnpIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHMSI Ta30B, )KUKOCTEN U TBEPABIX TEl.
4. Ompenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
5. OnbITHI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBIEHUS BO3AyXa OT ero o0béMa u
HarpeBaHUs WIN OXJIAKICHUA.
6. [IpoBepka rTHMOTE3bl JUHEWHONW 3aBUCUMOCTH JJWHBI CTOJOWKA KHUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaGmonenne w3MeHeHUs] BHYTPEHHEW DHEPrHH Tela B pe3yibTaTe TeIUIoNepeaayd u
paboThl BHEITHHUX CHIL
8. WccnenoBanue siBieHns TeriooOMeHa Mpy CMEIIMBAaHUH XOJIOTHOM U ropsiuei BOJBI.
9. Onpenenenre KOJIUYECTBA TEIJIOTHI, MOJIYYEHHOIO BOJOW MPHU TEMI000MEHE ¢ HarpeThIiM
METaJUIMYECKUM [IUIUHAPOM.
10. Omnpenenenne yaenbHON TEMIOEMKOCTH BELIECTBA.
11. HccnenoBanue npouecca HCHapeHusl.
12. OrnpeneneHne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.
13. Ornpenenenue yaeIbHON TEIJIOTHI IIaBICHUS JIb/A.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

DnekTpusanud Tei. JBa poaa 3JeKTpuYecKuX 3apsaoB. BzanumoaencTeue 3apsyKeHHBIX TE.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJAEHCTBHSI 3apsDKEHHBIX TEJI OT BEJIMYUHBI 3apsI0B U
paccTOsTHUS MEX]y TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3unuu
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE).



Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTapHBIN 3aeKTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

ONEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DJIEKTPUUECKOro Toka. McTouHuku
MOCTOSTHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KMIAKOCTAX U razax.

Onexktpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTuBiIeHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaJUIEIbHOE COCTUHEHUE TPOBOHUKOB.

PaboTa 1 MOIIHOCTH 3JEKTpUYECKOTO ToKa. 3akoH [ koymsi—JIeHna. DaeKkTpudeckue menu
Y TIOTPEOUTENH ICKTPUIECKON dHEPruu B ObITYy. KOpoTKOE 3aMbIKaHUE.

ITocTosHHBIE MarHmThl. B3amMoaeHcTBHE ITOCTOSHHBIX MArHHTOB. MaramTHOE IIOJIE.
MaruutHoe noJie 3eMJId U ero 3HadeHue JIs )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoOeE mosie
3JIEKTPUYECKOr0 ToKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBME MarHUTHOTO TOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb TOCTOSHHOTO ToKa. Vcmonb3oBanue
AJIEKTPOJIBUTaTENICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue 3neKTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenna.
Onekrporenepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKON SHEpPruu. OJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.
1. DneKTpu3anus Tel.
2. JIBa poza JIEKTPUYECKUX 3apsI0B U B3aUMOJECICTBHUE 3apsyKEHHBIX TEIl.
3. Y CTpOUCTBO U IEHCTBHE IEKTPOCKONA.
4. DnexTpocTaTHuecKas HHAYKIHS.
S. 3aKOH COXpaHEHMS IEKTPUUECKUX 3apsi/I0B.
6. IIpOBOAHMKY M TUAIEKTPUKH.
7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
8. W cTouHNKH TOCTOSIHHOTO TOKA.
9. JlencTBUA DIEKTPUYECKOTO TOKA.
10.  DnekTpuuecKuil TOK B )KUIAKOCTH.
11. I"a30BbIit pa3ps.
12. V3mepeHue CHIIBI TOKA aMIIEPMETPOM.
13.  H3mepeHue IeKTPHUUECKOTO HANPSKEHUS BOJIETMETPOM.
14.  Peoctar u Mara3suH CONpPOTUBJICHUH.
15. BsaunMoelicTBUE ITIOCTOSHHBIX MAarHUTOB.
16.  MopenupoBaHre HEBO3ZMOKHOCTH pa3JIeIICHUS MMOJFOCOB MarHUTA.
17. MopenupoBaHrue MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.
18. OmneIT Opcrena.
19. MarauTHO€e 1oJie ToKa. IJIEKTPOMArHHUT.
20.  JleficTBHME MarHUTHOTO TOJISI HA TIPOBOJTHHUK C TOKOM.
21.  DrAexTpoJBUTATENb MOCTOSHHOTO TOKA.
22.  HccnenoBaHME SBJICHUS AJIEKTPOMArHUTHON MHIYKIINH.
23. OmnbrTer @apapest.
24.  3aBUCUMOCTH HAIIPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOZHUKHOBEHHS.
25. DneKTporeHepaTop MOCTOSIHHOTO TOKaA.



Jlabopamopnwvie padbomot u onvimol.

1. OmnbITH O HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIIUEH U IPH CONMPUKOCHOBEHHHU.

2. HccnenoBanue AeicTBUS SJEKTPUIECKOTO OIS HA IPOBOAHUKH U TUDJICKTPUKH.

3. C6opka u mpoBepka paboThl AEKTPUUECKON LEMH NOCTOSHHOTO TOKa.

4. M3mepeHue U peryarupoBaHue CUIIbI TOKA.

S. W3mepenue u peryanpoBaHue HapsHKEHUSI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpE3 PE3UCTOpP, OT CONPOTHBICHUS
pe3ncTopa M HAIPsKEHUs Ha PE3UCTOPE.

7. OmnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh IEKTPUUECKOI'O CONPOTUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, [IJI0LIa/I1 OTIEPEYHOI0 CEUEHUS U MaTepHraa.

8. [TpoBepka mpaBuiia CIOKEHHUS HANPSDKEHUH HPU MOCIEI0BATEIbHOM COCTUHEHUU JBYX
PE3UCTOPOB.

9. ITpoBepka mpaBuia i CHIIbI TOKA MPH MapauIeIbHOM COETUHEHUN PE3UCTOPOB.

10.  Ompenenenune paboOTHI IEKTPUIECKOTO TOKA, HIYIIETO YePe3 PE3UCTOP.

11. OrnpezenieHre MOITHOCTH JEKTPUUYECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3 JaMIIOUKy, OT HalpsHKeHUs Ha
HEH.

13.  Ompenenenune KI1J] HarpeBares.

14.  HccnemoBaHne MarHUTHOTO B3aMMOCHCTBUS MOCTOSTHHBIX MarHUTOB.

15.  M3yyeHue MarHUTHOTO I0JISl IOCTOSTHHBIX MarHUTOB NPU UX OOBEANHEHUU U PA3/IE€ICHUN.
16.  HccnenoBaHue AeHCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmubITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aHMMOJCHCTBHS KATYIIKA C TOKOM U
MarHuTa OT CHJIBI TOKA W HAIPABJICHHUS TOKA B KaTYIIKE.

18.  M3yueHue aAeHCTBUS MAarHUTHOTO MOJIS HA IPOBOJHHUK C TOKOM.

19.  KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J€KTPOIBUTATES.

20.  Hsamepenue KIIJ] anexTpoaBUTaTeIbHON YCTaHOBKH.

21.  OmnbITBI TIO HCCIICAOBAHUIO SBJICHUS DJEKTPOMArHUTHOW WHAYKIIMU: WCCIEIOBaHUE

W3MEHEHMI 3HaYEHUS U HallpaBJICHUA UHAYKIIUOHHOTO TOKaA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
lanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpEHHE CBOOOJHOTO TaJCHHS.
JBmxenue manet Bokpyr Connua. [lepBas kocmuyeckas ckopocTs. HeBecoMOCTh 1 eperpy3Kku.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3menenue umnyinbsca. Mmnynec cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeakTruBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b
sHepruu U pabothl. [loTeHUManbHas SHEpPrus Tena, MOTHATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.
1. Habnronenne MexaHM4ecKoro ABMKEHHSI TEJIa OTHOCUTENFHO PAa3HBIX Tl OTCUETA.
2. CpaBHeHue nyTel U TpaeKTOPHM ABMXKEHUS OJJTHOTO M TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.
3. W3MepeHune CKOpOCTH U YCKOPEHUS! MPSIMOJIMHENHOTO ABHKEHHUSL.
4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.
S. HaGnronenne nBHXeHHS Tela 10 OKPYKHOCTH.
6. HaGnroneHne MexaHWYeCcKHX SIBICHHM, MPOUCXOAsIIMX B cucteme orcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.
8. HaGuroieHne paBeHCTBa CHIT IPU B3aUMOJICHCTBUU TElL.
9. M3meHeHMe Beca Tesla Ipu YCKOPEHHOM JIBUYKCHHH.
10.  Ilepenaua ummnynbca IpU B3aUMOJICHCTBUN Tell.
11.  IlpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUU TEN.
12. CoxpaHeHne UMITyJIbca IPU HEYNIPYTOM B3aUMOJIEHCTBUU.
13.  CoxpaneHue umnysibca npu abCOIIOTHO YIIPYrOM B3aUMOECHCTBUY.
14. Habmtoienne peakTMBHOTO ABMYKECHHUS.
15. CoxpaHeHne MEXaHU4ECKOW SHEPTHH NPU CBOOOIHOM I1a/IEHUU.
16.  CoxpaHeHHe MEXaHWYECKOI SHEPTHH NP JBIKSHUHU Tella MO/ ACHCTBUEM MIPYKHUHBI.
Jlabopamopuvie padomol u onvimel.
1. KoHcTpyupoBaHnue TpakTa A7 pa3roHa U JaJbHEHIIero paBHOMEPHOTO IBUKEHUS LIIapuKa
VI TEJIEKKH.
2. Onpenenenre cpeaHed CKOPOCTH CKOJIbKEHHS Opycka WM JBW)KEHMS IapuKa I10
HAKJIOHHOM INIOCKOCTH.
3. OmnpeneneHne YCKOpPEHHs Tejla IPH PABHOYCKOPEHHOM JABM)KEHHH 110 HAKJIOHHOMN
MJIOCKOCTH.
4. HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBMKEHHM 0e€3
Ha4yaJbHOW CKOPOCTH.
5. ITpoBepka rumoTessl: €ciiv Mpu PaBHOYCKOPEHHOM JIBHKEHUU 0€3 HadaJbHOW CKOPOCTH

MyTH OTHOCSATCS KakK psAI HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME IMPOMEKYTKH BpPEMEHU
OJIMHAKOBEL.

6. HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUSI CKOJIBKEHHUS OT CUJIBI HOPMAJILHOTO JIaBJICHUSI.
7. Onpenenenne k03 uiinenTa TpeHus: CKOIbKEHHS.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

9. Ompeneneane paOOTBI CHIBI TPEHUS IIPH PAaBHOMEPHOM JBIDKCHHH Tela TI0
TOPU30HTAIBHON MOBEPXHOCTH.

10.  Ompenenenue pabOTHI CHIBI YOPYrOCTH TMpPH TMOABEME TIpy3a C HCIOIb30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABHXKHOT'O 0JI0KOB.



11.  H3yueHue 3aKOoHA COXPAHCHUS YHEPTHUH.

Pa3znen 9. Mexanuveckue Koj1e0aHUSA U BOJHBI.

KonebarenpHoe nBmwkenue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEpPHOJ, YacToTa,
amuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxarmue konebanus. BeiHy)kIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHndyeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. MIH(ppa3ByK U ylIbTpa3BYK.

Hemoncmpayuu.

1. Habnronenue xoneGaHMil TeJ MO 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
3. HabntoneHune BbIHYX/A€HHBIX KOJeOaHUI 1 pe30HaHca.
4. PacnipocTpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
S. HabnroneHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
6. AKycTHYecKHii pe3oHaHC.
Jlabopamopnwsie pabomot u onvimeol.
1. Onpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOr0 MasiTHUKA.
2. Omnpenenenne 9acTOTHI U IEPHOa KOIeOaHUH PY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH IIEpro/1a KojeOaHH OBEIIEHHOTO K HUTH I'py3a OT JJIUHbI
HUTH.
4. HccnenoBanne 3aBUCHMOCTH IepHoAa KojieOaHWH NPYKUHHOTO MasiTHUKAa OT Macchl
rpysa.
S. ITpoBepka He3aBUCUMOCTH NEpUOia KoebaHu rpysa, MOABEIIEHHOTO K HUTH, OT MaccChl
rpysa.
6. OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh NEpHUOAa KoJIeOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. N3mepenue yckopeHHst CBOOOIHOTO MaACHUs.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.

DNEKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoxH. [IIxama OJICKTPOMAarHuTHBIX BOJIH. Hcnonp3oBanne SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM
CBSI3H.

DnexkTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoMHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BosiHOBBIE CBOIICTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
1. W3ydeHue cBOMCTB 37€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOIO TesnedoHa.

Pa3zpnen 11. CBeroBbIe siBICHHS.

JlyueBas mognenb cBera. Mcrounuku cera. IIpsMonnHENHOE pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpeHHEE OTpa)KEHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOAX.

Jlunza. Xox nmyuedt B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.



Paznoxenue 6emnoro cBera B criekTp. OnbIThl HetoToHA. Cl10’KEHHE CTIEKTPATbHBIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.

1. [IpssmonuHeitHOE pacpocTpaHeHHUEe CBETa.

2. OTpaxeHHe CBETA.

3. [Tonmy4yenne n300pa’keHHH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. IIpenomiienue ceera.

5. OnTHYECKUN CBETOBOI.

6. Xox ydeit B coOuparomiei JInH3e.

7. XoJ J1ydeil B pacCeuBarollel JIUH3E.

8. [Tonmy4yenne n300paXKeHUIA C TOMOIIBIO JIMH3.

9. [Tpunnmn neiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Monuenb riasa.

11. Paznosxenue 6enoro ceera B CIEKTP.

12.  Tlomydenue Genoro cBeTa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwsie pabomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHHS CBETOBOTO JIyda OT yria MaJieHusl.

2. W3yuenne xapakTEpUCTHK U300paKEeHHUS IPEAMETa B IJIOCKOM 3epKaje.

3. HccnenoBanme 3aBUCMMOCTH yTila MPEJIOMJICHUsI CBETOBOTO JIy4a OT yIJia TMaJeHHs Ha

IPaHULIE «BO3IYX—CTEKIIO».

4. [Tonmy4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

S. Omnpenenenue POKYCHOTO PACCTOSIHUSI M ONITHUECKOU CUJTBI COOMPATOIIEH JIMH3BI.

6. OnbITHI 110 Pa3JIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. OnbITBl MO BOCHPUATHIO IIBETa IMPEIMETOB MNpPHU HX HAONIOJIEHHMM Yepe3 LBETOBbIE

(GUIBTPBIL.

Pa3nen 12. KBantoBble siBJIeHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauTsl. JInHelHYaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOTIO sJIpa.
Hyknonnas momens aromHoro siapa. M3oromsl. PampnoaktuBHble mpeBpamieHus. llepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsiI0BOIO U MAacCOBOI'O YHUCE. DHEPIHUs CBS3H
aTOMHBIX saep. CBs3b Macchl M SHEpruu. Peakuyu cunTes3a u aenenns saep. MicrouHnuku sHeprun
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CrieKTphl U3JTy4eHUs U MOTJIOIIEHUS.

CrexTpsl pa3aIu4HbIX Ta30B.

CnekTtp Bomopoaa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuéTurka HOHU3UPYIOUUX U3TYYECHUH.

Perucrpanus nznydeHus: npupoAHBIX MUHEPAJIOB U ITPOTYKTOB.
Jlabopamopnwvie padbomot u onvimol.
1. HabnroneHne CrionHbIX U TUHEWYaThIX CIIEKTPOB U3ITyUCHHUS.
2. HccnenoBanne TpPEKOB: HM3MEPEHHME DSHEPIUM YacTHUIBI 10 TOPMO3HOMY HyTH (I10
dboTorpadusim).

ok wnkE



3. N3mepenne pagnoakTUBHOTO OHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH IS CUCTeMaTH3alluh |
0000111eHUs TPEAMETHOTO COJIEPKAHUSL U ONbITA JIEATEIbHOCTH, IPHOOPETEHHOTO NPH U3yYEHUU
BCEro Kypca (PM3MKH, a TakKe JUIsl MOANOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUIMXCsl, BHIOPABIINX STOT YU€OHBIN MpeaMET.

[Tpu u3y4eHnn JaHHOTO MOJTYJISl PEalTU3yI0TCS M CHCTEMAaTU3UPYIOTCS BHIIBI ICATEIIHOCTH,
Ha OCHOBE KOTOpPBbIX OO0€CcleYMBaeTCsl JOCTUKEHHE IPEAMETHBIX U METallpeIMETHBIX
IUIAHUPYEMBIX pPe3ylbTaTOB O00y4eHHus, (GOPMHUPYETCS €CTECTBEHHOHAy4YHas TIPAMOTHOCTH:
OCBOCHHE HAYUYHBIX METOIOB HCCIICIOBAHUS SIBIICHUI PUPOABI U TEXHUKHU, OBJIAZICHUE YMEHUAMU
OOBSICHATH (PU3MUECKHUE SBJICHUS, IPUMEHSS OTY4YEeHHBIC 3HAHUS, PEeIIaTh 33a4H, B TOM YHCIIEe
Ka4eCTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.

[TpuHIMNMAIBHO AESATEIBHOCTHBIM XapaKkTep JaHHOTO pasjielia peaau3yercs 3a cuéT Toro,
YTO 00YJarOIIUecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpY’Karolleil Ipupo/ie U MOBCEeIHEBHON )KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEI0BaHUA (PU3UUECKUX SIBICHUM, B TOM 4HCIe AJ
NPOBEPKH THITOTE3 U TIOJTYYECHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH Hay4dyHbIE OCHOBBI HaWOOJE€€ BAKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHH,
Hanpumep, IPaKTUYECKOr0 UCIOIb30BAHUS PA3IMUHBIX UICTOUHUKOB SHEPIHMHM Ha OCHOBE 3aKOHA
IPEBPAILCHHS U COXPAHEHHUsI BCEX U3BECTHBIX BUI0B SHEPTHUH.

INVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyeHne ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIEero o0pa3oBaHUs HaIlpaBI€HO Ha
JOCTMIKCHUEC IMYHOCTHBIX, MCTAITPCAMETHBIX U TPCIAMETHBIX 06pa3OBaT€J'II>HI>IX PE3YIbTATOB.

B pesynprate wusyuyeHus GU3MKH Ha YPOBHE OCHOBHOIO o00mero oOpa3oBaHusi y
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEIYIONINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

. 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

o - IpOsIBJICHHE UHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUIMCKOMN (pr3muecKoit
HayKH;

o - IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

. 2) rpa’kaIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

o - TOTOBHOCTh K aKTUBHOMY Y4acTHIO B 00CYX/I€HUN 00IIECTBEHHO 3HAYUMBIX U 3THYECKUX

HpO6HCM, CBA3aHHBIX C MPAKTUYCCKUM IIPUMCHCHUCM JOCTHDKEHUI (I)I/I3I/II(I/I;

o - OCO3HAHHEC BaAX)KHOCTHU MOPAJIbHO--3TUYCCKUX IMPUHIUIIOB B JCATCIbHOCTHU y‘IéHOl"O;

. 3) 3cTeTHYECKOTr0 BOCTIUTAHMSI:

. - BOCIIPUATHE ICTETUYECKUX KauecTB (PM3MUECKON HAyKH: €€ TaApMOHUYHOTO MTOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOT0 MO3HAHHUA:

. - OCO3HAHHE IICHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MHPA,

OCHOBBI Pa3BUTHUS TEXHOJOTUH, Ba)KHEHIIIEH COCTABIISIIOLIEH KYJIbTYPHI;
. - pa3BUTHE HAYYHOM JTFO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENBCKON e TEIbHOCTH,



o 5) popmupoBaHus KyJbTYpPBbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHS:

o - OCO3HaHME LIEHHOCTU Oe30macHOro o0pasa >KU3HH B COBPEMEHHOM TEXHOJIOTHUECKOM
MHpE, BAKHOCTH MpaBHJI 0€30I1aCHOT0 MTOBEICHUS Ha TPAHCIIOPTE, HA 10POrax, ¢ JIEKTPUIECKUM
U TEIUIOBBIM 000pPYJOBAHUEM B JOMAIIHUX YCIOBHSIX;

o - chopMHUpOBAaHHOCTH HaBbIKa pediiekcru, IpU3HAHUE CBOETO MpaBa Ha OLIMOKY U TAKOTO
JKe MpaBa y JpPyroro 4enoBeKa;

. 6) Tpy10BOr0 BOCIMTAHUSA .

o - aKTUBHOE y4YacTHE B PEILICHUU MPAKTUYECKUX 3a/1a4 (B paMKaX CeMbH, 00pa30BaTEIbHON

OpraHu3aly, ropojia, Kpas) TEXHOJIOTHYECKON U COLMAIbHOM HAIlPaBICHHOCTH, TPEOYIOIIUX B
TOM YHUCIIe U QPU3HUECKUX 3HAHHIA,

o - UHTEpeC K MPAKTUYECKOMY H3yUeHHI0 Mpodeccuii, CBA3aHHBIX C (PU3UKOI;
o 7) 3K0J10THYECKOr0 BOCTIMTAHUSA:
o - OpHEHTallMs Ha MpUMEHEHHE (U3MUECKUX 3HAHUM A pelieHus 3agad B 00JIacTH

OKpYXKarollel Cpelbl, TUIIAHUPOBAHUS MOCTYNKOB U OLEHKH X BO3MOXHBIX IMOCIEICTBUH IS
OKpYKaroIlEeH Cpeibl;

o - OCO3HaHMeE INI00ATBHOTO XapaKTepa 3KOJOTMUECKUX MPOOIeM U IyTel uxX peleHus;

) 8) ajanTannu K N3MEHAIIIUMCS YCJIOBHAM COUMAIBHON U MPUPOAHOM Cpebl:

o - TOTpPeOHOCTb BO B3aUMOJICHCTBUM IPH BBINOJHEHMHM MCCIEJOBAHUN U IPOEKTOB
(bu3nuecKoil HaPaBIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;

o - IOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1eATEIIbHOCTD;

. - MoTpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM uucie (GopMyIUpoBaTh HJIEH,
HOHATHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

o - OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

o - IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUI;

o - CTpeMJIEHHME aHaJU3UpOBaThb W BBIBISITH B3aUMOCBSI3UM TNPUPOJIBI, OOIIECTBA U

HKOHOMHKH, B TOM YHCJIE C UCIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;
o - OLIEHKAa CBOMX JACWCTBUU C Y4ETOM BIIMSHMS HA OKPYKAIOIIYIO CpeNy, BO3MOMKHBIX
17100aIbHBIX TOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbraTe ocBOeHHMs mOporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanusi y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTanpeaMeTHble Ppe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHbIE YHHUBEpCaJbHble YydeOHBbIE JEHCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCcalbHble yueOHbIE IeUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIE yUeOHbIE 1eHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS

Ba3zoBble jornyeckue qeiicTBud:

o BBIIBIITH M XapaKTEePH30BaTh CYIECTBEHHBIC TPU3HAKN OOBEKTOB (SBICHUH);

o yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIACCU(PHUKAIIMKA, OCHOBAHUS Il 000OIIECHHS U
CpaBHEHUS;

o BBISIBJIAITh 3aKOHOMEPHOCTH M NPOTHUBOPEYUS B pacCMaTpUBAaEeMBbIX (hakTaX, JaHHBIX U

Ha6J'IIOI[eHI/IHX, OTHOCAIIUXCA K (1)I/ISI/I‘IGCKI/IM SIBJICHUAM,



o BBISIBJISITH TIPUYUHHO--CIICJICTBEHHBIC CBS3U TPH H3yYCHUH (U3UUYECKUX SBICHHA H
IPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JICTyYKTHBHBIX U HHIYKTUBHBIX YMO3AKIFOUCHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3UUYECKUX BEINYHH,

. CaMOCTOATENILHO BBIOMpATh CIOCOO pernieHust yaeOHoM (u3nueckoi 3amavn (CpaBHEHHE
HECKOJIbKUX BapHAHTOB PEIICHUS, BHIOOP HambOoliee MOIXOJSIIET0 ¢ yY4ETOM CaMOCTOSTEIILHO
BBIJICTICHHBIX KPUTECPHUER).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

. HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI NHCTPYMEHT ITIO3HAHMS;

. MPOBOJIUTH TI0 CAMOCTOSITEIbHO COCTABICHHOMY IUIaHY OIBIT, HECIOXKHBIN (PU3NUECKUN
9KCHEPUMEHT, HEOOJIbIIOE UCCIIE0BaHUE (PU3HUECKOTO SBICHHUS;

. OLICHMBATh HAa NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(OPMAIMIO, MOIYYEHHYIO B XOJ€
VCCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

. CaMOCTOSITENTFHO (hOopMyIIMpOBaTH 00OOIIEHNS M BBIBOBI 110 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, OIIbITA, UCCIICOBAHMS;

. MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3UYECKUX IPOLECCOB, a TAKKE

BBIJIBUT'ATh IPEANOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

o IPUMEHATh Pa3JIMUHblE METObl, MHCTPYMEHTbI M 3alpochl IpU IOUCKE U OTOOpe
MH(OPMALIMY WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHOU (PU3NYeCKO 3a1aun;

o aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBATH M HHTEPHPETHPOBATH MHMOPMALUIO Pa3IHMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

o CaMOCTOSITENIbHO BBIOMpaTh ONTHMAJbHYI (DOpMY MpenCTaBI€HUS HHPOPMALUU U
WJUTIOCTPUPOBATh pellaeMble 337aul HECIIOKHBIMU CXEMaMH, harpaMMaMi, MHOU rpadukoi u
UX KOMOUHAIMSIMH.

KoMMyHuKaTHBHBIC YHHBeEpcaabHbIe y4eOHbIE JeHCTBHUSA:

o B X0/1€ 00CYXJIeHUs y4eOHOro MaTepHasa, pe3yJbTaToB JJAOOPAaTOPHBIX paboT M MPOEKTOB
3aJaBaTh BONPOCH! IO CYHIECTBY OOCYXJaeMOW TEMbl M BBICKA3bIBaTh WJIEH, HAlleJICHHbIC Ha
pelIeHre 3aJaui U NoJiIepKaHue 01arokenareaIbHOCTH OOLIEHMS;

o COIOCTaBJIATh CBOM CYXKJIEHUS C CYXKACHUSAMH JpPYyrMX YYacTHMKOB JIMAJIOra,
00HapyXHUBaTh pa3In4yie U CXOJCTBO MO3UIUH;

. BBIPA)XaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

. nyOoJIMYHO  TPEACTaBIATh  pe3yJabTaThl  BBIOJHEHHOTO  (PM3UYECKOTO0  OMbITa

(9KCTIEpUMEHTA, UCCIIEIOBaHMUS, IPOEKTA);

. MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYaIbHONU paObOThl MpU
pelIeHnr KOHKPETHON (U3UYECKOM MpoOIeMbl;

o NPUHUMATh 1T COBMECTHOM JIeSITEIbHOCTH, OpPraHM30BBIBATH JeHCTBUA 1O €&
JOCTHKEHUIO: paclpesiesisiTh PO, 00CYKIaTh MPOLIECChl U PE3yJIbTaThl COBMECTHON paboThI,
000011aTh MHEHUS HECKOJILKUX JIONEH;

o BBITNIOJIHATh CBOIO 4acThb pPa0OTHI, JOCTUIas KAayeCTBEHHOI'O pe3ysibTaTa IO CBOEMY
HaIMpaBJICHUIO U KOOPAMHUPYS CBOU JACHCTBHS C APYTUMHU WICHAMUA KOMaH/IbI;

o OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOLIMI MPOAYKT MO KPUTEPUSAM, CAMOCTOSATEIBHO
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



PeryasiTuBHble YHUBEpPCcaJbHbIe YUeOHbIE 1eCTBUSA

Camoopranusanus:

o BBISIBIISATH MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHUTYAIMsIX, TPEOYIOUIMX IS PELICHUS
buznyecKux 3HAHMUIA;

. OpUEHTHPOBATLCS B PA3IMYHbIX MOJAXOAAX MPHUHATHS pELIEHUN (MHIMBUIYaIbHOE,
MPUHITHE PELICHUs B TPYIIIe, MPUHATHE PELICHUHN IPYIIIOii);

. CaMOCTOSITENIbHO COCTaBJISTh AaJNTOPUTM peHIeHUs (U3NYECKOH 3a7ayd WM IUIaHa
UCCIIEIOBaHMUSI €  Y4€TOM  HMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBaTh IIPEIIaraéMble BAPUAHTHI PELLICHUN;

o ACJIaTh BBI60p u 6paTb OTBCTCTBCHHOCTD 34 PCHICHUC.

CﬁMOKOHTpOJIb, IMOIHMOHAJIBHBIA HHTEJLJIEKT:

o AaBaThb aJICKBATHYIO OLICHKY CUTyalluu U NpCjiaraThb IJIaH eé HU3MCHCHUA,

o OOBACHATH MMPpUYIUHBI JOCTHIKCHUS (He,I[OCTI/I)KeHI/IH) pEe3yJIbTaTOB ACATCIIbHOCTHU, 1aBATb

OLIEHKY ITPHOOPETEHHOMY OIIBITY;

o BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (PU3MUYECKOIO
UCCIICIOBAaHHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIIMXCS CHTYallWH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIMX TPYAHOCTEH;

o OLICHHUBATh COOTBETCTBUE PE3Y/bTAaTa LU U YCIOBUSIM;

o CTaBUTH €05l HA MECTO JPYroro YeJIoBeKa B X0JI€ CIIOPa UM IUCKYCCUU Ha HAYYHYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

o NpU3HABAaTh CBOE MpaBO Ha OIMIMOKY NpU pEUIeHHH (U3UYECKUX 3aJad WId B
YTBEPKACHUSIX HAa HAYYHbIE TEMbI M TaKOE K€ IIPaBo JPYToro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenus B 7 Kjacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

J UCIIOJIb30BaTh MOHATHUS: (PU3MYECKHME U XUMHUYECKHE SIBJICHUs, HaOIIOJCHHE,
HKCIEPUMEHT, MOJIeIb, TUIIOTE3a, €AUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHMSL  BemiecTBa (TBEpAOE, KUAKOE, Ta3000pa3HOE), MeEXaHHYECKOe JIBUKEHHE
(paBHOMEpHOE, HEPaBHOMEpPHOE, MPSIMOJIIMHEWHOE), TPACKTOpHUs, PaBHOJCHCTBYIOIIAS CHUIIA,
nedopmarus (yrnpyras, IiIacTHYecKas ), HEBECOMOCTh, COOOIIAOIITUECS COCY/IBI,

. paznuyaTth siBAeHUS (audQy3us, TEIOBOE [BIKCHHE YacTHI[ BEIIECTBA,
paBHOMEpPHOE [JBMKEHHE, HEPaBHOMEpPHOE [BIKEHUE, WHEPIHs, B3aUMOJEHCTBUE Tell,
paBHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOW OCHIO BpAIEHHUs, IEepefayda JaBJICHUS TBEPIAbIMU
TEJIaMH, JKUIKOCTAMH U Ta3aMM, aTMochepHOe J[aBjeHHE, IUIaBaHUE TeJl, MpPeBpalleHUs
MEXaHUYECKOM 3HEpPruM) IO ONUCAHUI0O HMX XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIHUX JaHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3UUYECKUX SBICHUN B OKpYXKAaroIleM
MHUpE, B TOM uucie (pU3Myeckue sBIECHUS B MPHUPOJE: MPUMEPHl IBUKEHHUS C Pa3TUYHBIMU
CKOpPOCTSIMH B XMUBOM M HEXUBOW INPUPOJE, NCUCTBUE CUIIBI TPEHHUS B IPUPOJE U TEXHUKE,
BJIMSIHAE aTMOC(EPHOTO JaBJICHUs Ha )KUBOW OpraHu3M, IJIaBaHHE PbIO, ppIYar B Tejie 4eJI0BeKa,
IIPU 3TOM MEPEBOIUTH MPAKTHUUECKYIO 33/1auy B y4eOHYIO, BBIIENATh CYHIECTBEHHBIE CBOICTBa
(mpu3Haku) PU3NYECKUX SBIICHU;



. OMKCHIBATh HM3yYCHHBIC CBOWCTBA Tel M (PU3UYECKHE SBICHUS, HCIONb3Ys
buznyeckue BeMMYMHBI (Macca, 00bEM, TUIOTHOCTh BEUIECTBA, BpeMsl, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSJKECTH, BEC Tela, CUJla TPEHHUs, JaBieHUe (TBEPAOro Tena,
KHUJIKOCTH, T'a3a), BBITAJKUBAIOIIAS CUJIa, MEXaHUYECKast paboTa, MOIIHOCTb, IJIEYO CHUJIBI, MOMEHT
Cuibl, KOA(G(UIMEHT IOJIE3HOTO JEHUCTBUS MEXaHHW3MOB, KUHETHYECKas M IOTEHIHaIbHas
SHEprusl), Mpu OMUCAHUH MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI UCIIOJIb3YyEeMbIX BEJIMYUH,
ux 0003HAYCHHSI U €AMHUIIBI (PU3UUECKUX BEITHUYMH, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO
(¢u3nUecKyr0 BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH I'padUKu U3YYEHHBIX 3aBHCHMOCTEH
buznYeCKUX BEINYHH;

. XapaKTepu30BaTh CBOICTBA Tell, (PU3NYECKHUE SBICHUS U MPOLECCHI, HCIONB3Ys
IpaBuJia CIOKEHUs cuil (BAOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akon Apxumena,
MPaBUJIO paBHOBECHS pbluyara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXpPaHEHHS
MEXaHUYECKOM 3HEPTUU, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3allMChIBATh €T0
MaTE€MaTU4YeCKOEe BBIPAKECHUE;

. OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOICTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATH IPUYMHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHWE W3 1—2 JIOTMYECKUX IIaroB C omopod Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

. pemate pacy€THble 3aJauyu B 1—2 JEHCTBHS, UCHONB3YS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3alMCHIBAaTh KPAaTKOE
yCIIOBUE, MOJACTABIATh (PU3MUECKUE BETUYHUHBI B (OPMYJIBI M MPOBOJIUTH PACUETHI, HAXOAUTH
CIpaBOYHBIE JlaHHBbIE, HEOOXOAMMBbIEC JUISI pelIeHUs 3ajady, OLEHUBaThb PEATUCTUYHOCTh
HOJYYeHHOM (hr3NYecKOi BETMUHHBI,

. pacno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (HU3HUECKUX
METO/IOB, B OIMCAaHMM MCCJIEIOBAHUS BBIACIATH IMpPOBEpsIieMOE MPENoioKeHne (TUIoTesy),
pa3nuyaTth M MHTEPIPETHPOBATh IMOJIYYEHHBIM pe3ysbTaT, HaXOAWTh OLIMOKH B XOJE OIbITa,
JlenaTh BBIBOJIBI IO €T0 pe3yJIbTaTaM;

. IPOBOAMTH OMBITHI MO HAOMIOJEHUIO (U3NYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tel: (OPMYIUPOBATh MPOBEPSEMBbIE TMPEANOJIOKEHHS, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHMUS, 3aMMUCHIBATh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;

. BBITMOJIHATH MPSMbIE U3MEPEHUSI PACCTOSTHUS, BPEMEHH, MacChl Tella, 00bEMa, CHUIIBI
U TeMIIepaTypbl C UCIIOJIb30BAHHEM aHAIOTOBBIX U IU(PPOBLIX TPUOOPOB, 3aMUCHIBATH MTOKA3aHUS
npuOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

. IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OAHOMN (PU3HUECKON BETUYHHBI OT JPYroi
C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBUKYIIETOCs Teja OT
BPEMEHM [BIKEHHUS Tella, CUJIbl TPEHUS CKOJBXKEHHs OT Beca Teja, KauecTBa oO0paboTKu
MOBEPXHOCTEW TEJ U HE3aBUCUMOCTHU CHUJIbI TPEHUS OT IUIOLIAAU COINPUKOCHOBEHUS TEJ, CUIIbI
YIPYTOCTH OT YAJTMHEHUS MIPYKUHBI, BRITATKUBAIOIICH CUITBI OT 00bEMa MOTPYyKEHHON YaCTH Tela
U OT TUIOTHOCTH HJIKOCTH, €€ HE3aBHUCHMOCTH OT IJIOTHOCTH TeJa, OT TJIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TeJO, YCIOBUI TIaBaHUs TeJ, YCIOBUN paBHOBECHS phluara U OJOKOB), y4aCTBOBATh
B IUJIJAHUPOBAaHUU Y4e€OHOTO HCCIEAOBaHUsA, COOMpaTh YCTAaHOBKY U BBINOJHATH HW3MEpEHUS,
clenys TPEAIOKEHHOMY IUTaHy, (UKCHPOBATh pPe3yabTaThl MOJYYCHHON 3aBUCUMOCTHU
GU3MYECKUX BEIUYMH B BHJE TNPEUIOKCHHBIX TaOMUI] U TpaduKOB, [eNaTh BBIBOJLI IO
pe3ynbTaTaM MCCIIEIOBAaHHUS;

. MPOBOANTH KOCBEHHBIC M3MEpEeHHs (PU3MYECKUX BENWYMH (TUIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPAOrO TeJjla, CUia TPEHMS CKOJIBKEHHS, JAABICHUE BO31yXa, BBITAJKHBAOIIAS



cuiia, JefcTByoIas Ha MOTpYyKEHHOE B KMJKOCTb TeNO, KO3()PUIUEHT MOJIE3HOro ACHCTBUSL
IIPOCTBIX MEXaHW3MOB), CJIENys NMPENJIOKEHHOW HMHCTPYKLMM: IPU BBIIOJHEHUU H3MEpPEHUN
coOuparh 3KCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUNCIISATH 3HAUEHNUE NCKOMOM BEIMUYUHBI,

J coOioaTh TMpaBWja TEXHUKH Oe30macHOCTH Tpu paboTe ¢ 1abopaTOpPHBIM
00opyI0BaHNEM;
J yKa3bIBaTh NPUHIUMBI JCHCTBHS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETpP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJBUXKHBIN H
HEMOABMKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

J XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3y4EHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX ONMCaHUsA (B TOM YHUCIE: NOJIUIHUKHN, YCTPOHCTBO BOJONPOBOA,
TUIPABIMYECKUM IIPECC, MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoMETp), UCIOJb3Ys
3HaHMUS O CBOMCTBAaX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (PU3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH,;

J NPUBOUTH TIPUMEPHl (HAXOIUTh HMH(POPMAIMIO O TPUMEpax) MPaKTHIECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJHEBHOW KU3HU AJs o0ecredeHus 0e30MacHOCTH
npu obOpaiieHuu ¢ OpuOopaMu M TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHHUS 3/10pPOBbsS U
COOJIIOICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEICHUS B OKPYKaIOILEH Cpele;

J OCYIIECTBIISITh OTOOP MCTOYHHKOB MH(popManmu B VIHTEpHETE B COOTBETCTBUU C
3a/laHHbIM [IOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUHN U TYTEM CPaBHEHUS Pa3IMuHbIX
UCTOYHUKOB BBLAEIATh MH(OpMaIUIO, KOTOpas sBIAETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

o UCMOJIb30BaTh TPU BBIOJHEHUHM Y4YeOHBIX 3aJaHUil Hay4yHO--TIOMYJISPHYIO
aUTEepaTypy (PU3MUECKOro cojaep’KaHMs, CIIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIa/JE€Th MNpUEMAMM KOHCIIEKTUPOBAHMS TEKCTa, INpeoOpa3oBaHus HHGOpPMALUU W3 OIHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE KPATKHE MMCHbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE 2—
3 UCTOYHMKOB MH(pOpMaLIUK PUINUECKOTO COEPKAHUS, B TOM YHCIIE MYyOIMYHO JIeJaTh KpaTKUe
cooOlIeHNss O pe3yibTaTax IPOEKTOB HWIIM YUEOHBIX MCCIEOBAaHUM, NMPU ATOM TIPaMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNEH;

. NP BBIMOJTHEHUH YU€OHBIX IPOEKTOB U UCCIIEIOBAHUN paclipeesiiTh 003aHHOCTH
B IpyIIEe B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ladyaMH, CIEIUTh 3a BBINOJIHEHHEM ILIaHa
JecTBUH, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH T'PYIIbI, BHICTPAUBATH
KOMMYHHMKaTHUBHOE B3aMMOJECHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonuy oOyuenus B 8 kjacce npeaMeTHble pe3yibTaThl Ha Oa30BOM YPOBHE JTOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

J MCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBU)KEHUE aTOMOB
U MOJIEKYJI, arperatHble COCTOSIHHSI BEIIECTBA, KPUCTAINIMYECKHE M aMop(HbIE Tea,
HaCBILICHHBIN M HEHACBIIICHHBIN Nap, BIaXKHOCTb BO3/lyXa, TEMIEpATypa, BHYTPEHHSS dJHEPIus,
TEIJIOBOM JIBUraTelb, SJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsl, JIEKTPUUECKOE 110JIe, IPOBOAHUKU
Y TUDJICKTPUKH, TIOCTOSHHBIA JJIEKTPUYECKUHI TOK, MATHATHOE T10JIE;

J pa3ianyaTh ABJICHUS (TEIUIOBOE PACUIMPEHUE U CKATHE, TEIJIONEpeaaya, TEMIOBOE
paBHOBECHE, CMayMBaHUE, KalWULIPHBIC SBJICHUS, WCIApEHHE, KOHICHCALHWA, IUIAaBICHHE,
KpUcTalu3anus (OTBEpACBaHUE), KUIIEHHE, TeIulonepenada (TerIonpoBOJHOCTb, KOHBEKIIMS,
U3ITyYEHHUE), AIEKTpU3alMs TeJl, B3aUMOJEHCTBUE 3apsOB, NEHCTBHUS 3JIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOECHCTBUE MarHUTOB, IEHCTBUE MArHUTHOTO TOJIS HA ITPOBOJHMK C



TOKOM, 3JIEKTPOMAarHuTHas WHIYKIMs) 10 OMHMCAHUIO UX XAapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

. pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3UYECKUX SBICHUN B OKPYXKAIOIIEM
MHpE, B TOM YHUClie (pU3nUecKue SBICHUS B IPUPO/JIE: MOBEPXHOCTHOE HATSIKEHHUE M KalTMILISIPHBIC
SBJICHUS B IPUPOJIE, KPUCTAIUIBI B pUpoie, u3nydeHune ComHia, 3aMmep3aHue BoJJ0EMOB, MOPCKHE
Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra, JJIEKTpUYECKUE SIBICHUS B aTMmocdepe,
AIIEKTPUYECTBO KHUBBIX OPraHU3MOB, MArHUTHOE T0JIe 3eMIIH, JIpeii( MOIF0COB, POIb MAarHUTHOTO
NOJIs JUIA YKU3HU Ha 3eMile, MOJIIPHOE CUSHUE, IIPU ATOM IEPEBOAUTH MPAKTUYECKYIO 337a4y B
yueOHYI0, BBICTISATH CYLIECTBEHHBIEC CBOMCTBA (IPU3HAKHM) (PU3NYECKUX SBICHUII;

J ONHKCBHIBATh M3YYCHHBIE CBOHCTBA TeN W (PHU3MUECKUE SIBICHUSA, HCIOIB3YS
dbuznyeckue BEIUYUHBI (TemIepaTypa, BHYTPEHHSISI SHEPrus, KOJIMYECTBO TEIUIOTHI, yIeIbHAs
TEIUIOEMKOCTh BEIIECTBA, y/eIbHas TEIUIOTa IJIABJICHHUS, YAEIbHas TEIUIoTa MapooOpa30BaHuUs,
yIleNbHasl TEeIJIOTa CrOPaHus TOIUIMBA, KO3()(UIIMEHT TOJIE3HOTr0 IEHCTBHS TETIOBON MAIIMHEI,
OTHOCHUTEJIbHAs BIAQXHOCTh BO3/JyXa, OJIEKTPUUECKUH 3apsl, CHJIa TOKa, DJIEKTPUUECKOe
HaNpsDKEHUE, COMPOTHBIICHUE MPOBOJIHHUKA, YIEIbHOE CONPOTUBJICHHE BEIIeCTBa, paboTra U
MOIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI
UCTIOJIb3YEMBIX BEJIMYHMH, 0003HAYCHUS U eIUHUIBI (PU3UYECKUX BEIHMYWH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIME JTAHHYIO (M3WYECKYIO0 BEIWYHHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUUH;

J XapaKTepu30BaTh CBOICTBa TeJ, (PU3UYECKUE SIBJICHMSI M MPOLIECCHI, UCIIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOEHUS BELIECTBA, IPHUHLIHUII
CYINEpIIO3UIMM TosIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma amns
y4dacTKa Lenu, 3akoH Jxoyns—JleHia, 3aKkoH coXxpaHeHHs SHEPTUHU, IPU ITOM JaBaTh CJIOBECHYIO
(GbOopMyIHMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMaTHUYECKOE BBIPAXKEHUE;

J O00BACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYalluil NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BIABIATh MPUUNHHO-CIIECTBEHHBIE CBSI3H,
CTpPOUTh OOBACHEHHE M3 1—2 JOrMYecKMX MIAaroB ¢ Omopod Ha 1—2 M3y4EHHBIX CBOMICTBa
(bu3nUecKux sBICHUH, GPU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

o pewmiatb pacy€THble 3ahayd B 2—-3 JEWCTBUS, UCHOJb3Yd 3aKOHBI U (OPMYIIHI,
CBS3bIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJIa4M 3allMChIBaTh KPaTKOE
YCIIOBUE, BBISBIATH HEJAOCTATOK JAHHBIX JJISl PELICHHS 33Ja4yu, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble sl €€ pellleHus, NMPOBOAUTh PAacu€Thl M CPAaBHUBATH IOJYYEHHOE 3HAUYECHUE
($u3MUecKoil BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

. pacrio3HaBaTh NMpOOJIEMBl, KOTOPBbIE MOXHO PEIIUTh NpPU MOMOIIU (PU3MYECKHX
METOJIOB, HCIOJB3Yysl OINMCAaHUE HCCIEJOBAHMs, BBIIEIATH IPOBEPSEMOE INPEIIOIOKEHHE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;

. IPOBOJUTH OMBITH MO0 HAOIIOACHUIO (U3UYECKUX SBICHUH WU (PU3MUecKHX
CBOMCTB Ten (KamWUIApHBIE SIBJICHUS, 3aBUCHUMOCTh JaBJIEHHUS BO3AyXa OT €ro o0béMa,
TEMIEPAaTypbl, CKOPOCTU IIpolecca OCThIBAHMWS W HArpeBaHUs NpU HU3JIy4YEHUU OT IBETa
U3Ty4yaroule (morjouaronieil) NOBEpPXHOCTH, CKOPOCTb HCIAPEHMsI BOABI OT TEMIEPATyphI
KUAKOCTH U TIJIOLAAHN €€ MOBEPXHOCTH, JJIEKTPU3ALMS T€Nl U B3aUMOJECHCTBUE JIEKTPUUYECKUX
3apAI0B, B3aUMOJEHWCTBUE IOCTOSHHBIX MAarHUTOB, BU3YyalM3allds MAarHUTHBIX TOJIEH
MOCTOSIHHBIX MAarHuTOB, JEWCTBHS MAarHUTHOIO MOJs Ha MPOBOJHHMK C TOKOM, CBOWCTBa
AIIEKTPOMAarHuTa, CBOWCTBA  OJIEKTPOJBUTATENS  MOCTOSHHOTO  ToKa):  (OPMYJIMPOBATH
IpOBEpsEMbIE TPEINOJIOKEHHU, COOMPaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 000pyrOBaHUA,
OTKCHIBATh X0/ ONbITAa U (OPMYIUPOBATH BHIBOIBL;



J BBIMOJHATh NPSIMbIE H3MEPEHMS] TEMIIEPaTypbl, OTHOCUTEJIBHON BIA)KHOCTH
BO3/lyXa, CWJIbl TOKA, HANPSXKEHHsI C HCIIOJIIb30BAaHHEM AHAJIOIOBBIX IMPUOOPOB M JIAaTYUKOB
(u3nUecCKUX BETUYMH, CPABHHBATH PE3YJIbTAThl M3MEPEHUH C Y4ETOM 3aJaHHON aOCOIIOTHOMN
HOTPEIIHOCTH;

. NIPOBOJUTH UCCIICOBAHNE 3aBUCUMOCTH OAHOHN (PU3HUECKON BEIUYHHBI OT JPYroi
C HUCIOJB30BaHUEM IIPSIMBIX U3MEPEHHH (3aBUCUMOCTb CONPOTHUBJIEHMS NPOBOJHUKA OT €ro
JUIMHBI, TUIOINAJU IOIEPEYHOI0 CEUYEHUS U YAEIBbHOIO CONPOTUBIIEHHUS BELIECTBA IPOBOJHUKA,
CHWJIBI TOKa, MAYILIErO Yepe3 IPOBOAHMK, OT HANpPSDKCHHWs HAa IPOBOJHUKE, HCCICIOBAHUE
I0CJIE0BATENBHOIO U MapaJIJIeIbHOIO COEAMHEHUH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEA0BAaHUE,
cOoOMpaTh YCTAaHOBKY W BBIMOJHATH U3MEPEHHUS, CIEAYs MPeIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3yibTaThl IOJYYEHHOM 3aBUCUMOCTM B BHJE TaOnull W TpaduKoB, JelaTh BBIBOJABI I10
pe3yJibTaTaM MCCIIEN0BaHNUS;

o OPOBOJIUTh  KOCBEHHBbIE  U3MepeHUs  (U3NYEeCKUX  BelIUYMH  (yIenbHas
TEIIOEMKOCTh BEILECTBA, CONPOTHUBIIEHHE MPOBOJHUKA, pabd0Ta U MOIIHOCTb JIEKTPHUECKOTO
TOKAa): IUIAHUPOBAaTh M3MEPEHHUs, CcOoOMpaThb OSKCHEPUMEHTAIbHYIO YCTaHOBKY, CJenys
IPEJI0KEHHOW UHCTPYKIMU, U BBIYUCIISATH 3HAUEHNUE BEIMUNHBI,

. coOiroaTh MNpaBWia TEXHUKH O€30macHOCTH HpH pabore ¢ J1adopaTOpHBIM
000pyIOBaHUEM;
o XapaKTCPHU30BaTh IMMPUHIUIIBI I[efICTBHﬂ HN3YUCHHBIX HpI/I60pOB N TEXHUYCCKHUX

YCTPOMCTB C OMOPOH Ha UX ONUCAHMS (B TOM YHCIE: CUCTEMAa OTOIUIEHUS JOMOB, THIPOMETD,
napoBasi ~ TypOMHAa,  aMmepMeTp,  BOJbTMETP, CUETUYMK  DJIEKTPUYECKOH  SHEepruw,
AIIEKTPOOCBETUTENbHbIE  NPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOpPHl  (IpUMEpHI),
AIIEKTPUYECKUE MPENOXPAHUTENHN, AJIEKTPOMArHuT, 3JIEKTPOABUIaTelb IOCTOSHHOTO TOKa),
UCTONB3Yysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SIBIEHHMM U HeoOXoaumble (QU3HUecKue
3aKOHOMEPHOCTH;

o pacrio3HaBaTh MPOCThIe TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHbIE PUOOPHI 10
CXeMaM U CXEMaTHUYHBIM PUCYHKaM (KHJKOCTHBII TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETD,
JIBUTATENb BHYTPEHHETO CrOPaHMsl, SJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPHUYECKHUX
Heneil ¢ mocjaenoBaTeNIbHBIM U NapajuIeIbHBIM COETUHEHUEM AJIEMEHTOB, pa3jinyas yCIOBHbIE
0003HaUEHMSI ITIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

. NPUBOJIUTH MHpUMEphl (HaXOAUTh HMH(OPMALMIO O MpHUMEpax) MPaKTHYECKOIrO
UCITOJIb30BaHUS (PU3NUYECKUX 3HAHWH B MOBCEAHEBHOW KM3HU sl oOecrieueHHus: 0€30MacHOCTH
npu oOpaleHuu ¢ MpudopaMM W TEXHHUUECKUMH YCTPONMCTBAMHM, COXpPAHEHHs 30pPOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKpY KaloIlEe cpeie;

. OCYILECTBIIATh MOUCK MH(pOpMaIMK (pu3nuecKkoro coaepxkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHUS JOMOJIHHUTEIbHBIX HCTOYHUKOB BBIJENATH
UHPOPMALINIO, KOTOpast SIBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

J UCIIONIb30BAaTh MpPHU BBIOJIHEHUU Y4YEOHBIX 33JaHUA HAay4YHO--TIONYJISPHYIO
aUTepaTypy (PU3MUECKOro cojAep’KaHMs, CIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIAJCTh MpUEMAaMH KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs WHPOpPMALUU U3 OIJHON
3HAKOBOU CUCTEMBI B JIPYTYIO;

J co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHMs, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOrO COAEP’KaHMs, B TOM 4YUCIIE MyOJINYHO
IPEICTABIIATh PE3YJbTAaThl IMPOCKTHOM WM HCCIENOBATEIbCKON NEATEIbHOCTH, INPU 3TOM
IPaMOTHO HCIOJb30BAaTh HM3yYCHHBIM MOHATUHHBINA ammapar Kypca (DU3HKH, COIpPOBOXKIAThH
BBICTYIUIEHHUE IIPE3EHTALNEH;



. IpY BBIOJHEHUN YYEOHBIX MPOEKTOB M UCCIEIOBAaHUN (PU3UYECKUX MPOIIECCOB
pacnpeeaTh 0053aHHOCTH B IPYIIIE B COOTBETCTBHH C ITOCTABJIICHHBIMH 3aJa4aMH, CJICIUTh 3a
BBITIOJIHEHUEM IIJIaHA JIEUCTBUIM M KOPPEKTUPOBATH €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN
BKJIad B OCATCIIBHOCTH I‘pyrIHbI, BbICTpaI/IBaTL KOMMYHI/IKaTI/IBHOe B3aHMOI[eI>'ICTBI/IC, HpOﬂBHHSI
TOTOBHOCTP pa3pernaTh KOH(PIHKTHI.

K xonmy oOydeHus B 9 kJjacce mpeaMeTHBIC pe3y/IbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

. UCIIOJIb30BaTh IMOHATHS: CHUCTEMa OTCYETa, MaTepUabHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO JIBMKEHHUs, nedopmanus (ympyras, IUIacCTHUECKas), TpEHHE,
[EHTPOCTPEMHUTEIIPHOE YCKOPEHHE, HEBECOMOCTh U IEPErpy3KH, LEHTP TAKECTH, abCOIIOTHO
TBEPIOE TEJNO, IEHTP TSHKECTH TBEPJOIO Teja, pABHOBECHE, MEXaHUYCCKUE KOJICOAHUS U BOJIHBI,
3BYK, HHPPA3BYK M YJIbTPa3BYK, JCKTPOMATHUTHBIC BOJHBI, IIKAJA JICKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JTATBHO30PKOCTh, CIIEKTPHI UCITYCKAHMSI M IMOTJIONMICHUs, ab(da-, 6era- u
FaMMa-Hl’;J’Iy‘IeHHﬁ, HU30TOIIbI, smepHaﬂ BHCpFeTI/IKa;

. pa3nuyath sBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE IMPSIMOJIMHENHOE ABHKEHUE,
PaBHOYCKOPEHHOE MTPSMOJIMHEHHOE IBIKEHUE, CBOOOTHOE NAJICHHUE TEJI, PABHOMEPHOE JIBUIKCHHE
0 OKPY)XHOCTH, B3aUMOJICHCTBHE TeJ, PEAKTUBHOE JBUKCHUE, KOJICOATEIIBHOE JBUKCHUE
(3aTyxaromime U BbIHYXJICHHBIC KOJeOaHsI), Ppe30HAHC, BOJTHOBOE JIBUKCHUE, OTPAKEHHE 3BYKa,
PSIMOJIMHEHHOE PACIPOCTPAHCHHE, OTPAKEHUE W TPEIOMIICHUE CBETa, MOJTHOE BHYTpPEHHEE
OTPaXKCHHE CBETA, PA3JIOKCHHUE OEJoro CBETa B CIIEKTP M CIIOKCHHE CIICKTPAIbHBIX IBETOB,
JUCTIEpCUsl CBETa, €CTECTBEHHAs pPaJMOaKTHMBHOCTh, BO3HMKHOBEHHME IMHEHYATOTO CIIEKTpa
U3ITy4eHUs) 10 OMUCAHHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OMBITOB, JEMOHCTPHUPYIOIINX
JTaHHOe (GU3HYECKOE SBJICHHE;

° pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3UYECKUX SBICHUU B OKPYXKAIOIIEM
Mupe (B TOM uucie (HU3NUECKHUE SIBJICHUS B MPUPOJE: MPWINBBI U OTJIMUBBI, JBUKEHHE TUIaHET
COJ'IHC‘-IHOI\/’I CHUCTEMBI, pCaKTI/IBHOC JABHKCHUEC JKUBBIX OpFaHI/IBMOB, BOCHpI/ISITI/Ie 3ByKOB
JKUBOTHBIMH, 3E€MJIETPSACEHUE, CEHCMHUYECKHE BOJHBI, IIyHaMH, X0, I[BETa Tell, ONTHYECKUe
SABIIEHUST B TpUpoJe, OUOIOTUYECKOEe JEHCTBHE BHJIMMOTO, YIbTPadUOIETOBOIO U
PEHTT€HOBCKOTO HW3JIyYE€HUHM, €CTECTBEHHBI pPAaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4H,
paI[I/IoaKTI/IBHOG I/ISJ'IyLIeHI/Ie HpI/IpOI[HI)IX MI/IHepaJ'IOB, HeﬁCTBHe paZ[I/IoaKTI/IBHI)IX 1/13J1yqu1/1171 Ha
OpraHW3M YeNOBEKa), MPU STOM TMEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICISTH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

° OMKCHIBATh M3yYEHHBIC CBOWCTBA Tel M (PU3WYECKUE SBICHUS, HCIONb3YS
(1)I/ISI/I‘I€CKI/Ie BCJIINYUNHBI (CpC}IHfIfI U MI'HOBCHHaAs CKOpOCTB TCJa HpI/I HepaBHOMepHOM JABHXCHHNH,
YCKOpEHHUE, TepeMelleHue, MyTh, yIioBas CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYrocTH, CHJIa
TSOKECTH, YCKOpEHHE CBOOOJHOTO TAaJCHHS, BeC Tella, UMIYIbC TeJla, UMIYIbC CHIIBI,
MeXaHW4Yeckas paboTa ¥ MOIIHOCTh, NOTEHIUATbHAS JHEPrusl Tela, MOIHATOTO HaJ
MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS JHEPTUSl CXKATON MPYXKUHBI, KMHETUYECKash JHEpPTus,
ITOJTHAsI MECXaHHUYCCKast 3Hep1"1/m, HepI/IOH 1 9acCcToTa KOJ'IG63HHI7I, JUJINHA BOJIHBI, I‘pOMKOCTL 3By1<a
¥ BBICOTA TOHA, CKOPOCTh CBETA, ITOKa3aTesb MPEIOMJICHHUS CPEJIbl), TIPYU OMMCAHUU MPABUIBHO
TPAKTOBATh (PU3MUYECKUI CMBICI UCHIOIB3YEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3HMYECKUX
BEJIMYMH, HAXOIAUTh (POPMYIIBI, CBS3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BEIMYHHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPahUKU H3y4ECHHBIX 3aBUCUMOCTEH (DU3MUCCKHUX BEIIHMYUH;

® xapaKTepmoBaTL CBOﬁCTBa TCII, (bI/I3I/I‘-IeCKI/Ie SIBJICHHUA U HpOL[GCCBI, I/ICHOJ'HJ3Y$I
3aKOH COXPAHCHUS SHEPTHH, 3aKOH BCEMHPHOIO TATOTCHUS, MPHUHIUI CYICPIO3UIIUN CHII,
HpI/IHI_[I/IH OTHOCUTCIIbHOCTHU FaJII/IJ'Ie}I, 3aKOHBI HBIOTOHa, 3aKOH COXpaHCHI/Iﬂ I/IMHYHLCEI, 3aKOHBI



OTpaKeHMsI U MPEJIOMIICHUSI CBETa, 3aKOHBI COXPAHEHHUs 3apsSI0BOr0O M MAacCOBOTO UHWCEN MPHU
SJICPHBIX PEeaKIUsIX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTEMaTUYECKOE BBIPAKEHUE;

J OO0BSICHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIABIATH NPUUNHHO--CIIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE W3 2—3 JIOTMYECKUX IIaroB ¢ OMOpPOM Ha 2—3 HW3YYEHHBIX CBONCTBA
du3nUecKuX SBICHHUH, GPU3NIECKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;

J pemate pacu€THble 3agauyd (ONMUparoIIUecs Ha CUCTeMy U3 2—3 ypaBHEHHIA),
UCTIONB3YSl 3aKOHBI M ()OpMYJIbI, CBS3bIBAIOIIME (PpU3MUYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3a/laud 3alKChIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIONIME WM HM30BITOYHBIC
JaHHbIE, BBIOUPATH 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIC IJI PEIIEHUs, MPOBOJUTH PACUETHI U
OILICHUBATh PEAIMCTUYHOCTH MOJTYYSHHOTO 3HaYCHHS (PU3NYECKON BEITMYHHBI,

o pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIN (U3HUYECKUX
METOJIOB, HCIONB3YSl OIMUCAaHUE WCCIENOBAaHUS, BBIICIATh IPOBEPSEMOE MPEIIOJIOKEHUE,
OLICHMBAaTh  IPaBWIBHOCTb  MOpsAKAa IMPOBEACHUS  UCCIENOBaHUS, JielaTb  BBIBOJBI,
MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOAEHUIN U ONIBITOB;

J IPOBOJUTH OIBITH MO0 HAOIIOACHUIO (HU3MYECKUX SBICHUH WM (U3NIECKUX
CBOICTB Ten (M3yueHue BTOPOro 3akoHa Hpl0TOHaA, 3aKOHA COXpaHEHUS DHEPTUU, 3aBUCUMOCTh
nepuoAa KosiebaHWil TPYXKMHHOTO MasTHHKA OT MacChl Tpy3a U KECTKOCTH TNPYKUHBI U
HE3aBUCHMOCTb OT aMIUIMTY/bl MaJIbIX KOJEOAaHUMU, NPSIMOIMHENHOE PacIpOCTPAHEHUE CBETA,
paznokeHue Oeroro cBera B CHEKTP, M3YYEHHE CBOMCTB M300pakeHMsI B IJIOCKOM 3€pKaje U
CBOMCTB M300pakeHUs IpeIMeTa B COOUparoliei J1H3e, HA0II0AeHHE CIUIONIHBIX U JIMHEHYaThIX
CHEKTPOB M3JIY4EHHS): CaMOCTOSTEIbHO COOMpPAaTh YCTAaHOBKY W3 M30BITOYHOro Habopa
000py/I0BaHus, OMUCHIBAThH XOJI OTBITA M €T0 Pe3yNbTaThl, HOPMYIUPOBATH BHIBOJIBI;

o IPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONpeeiss cpeiHee
3HAYCHHUE U3MEPSIEMOM BETUYUHBI ((DOKYCHOE PACCTOSIHUE COOMPAIOIICH JTUH3bI), 000CHOBHIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO PUOopa);

J IPOBOAMTH  HCCIIEIOBAaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTh IYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4allbHOM CKOPOCTH, IEpH0Ia KOJIeOaHH MaTeMaTUYECKOTO MasiTHUKA OT JITTHHBI
HUTH, 3aBUCHMOCTH YTJla OTpa)XK€HHUsS CBETa OT YIJia MajeHus U yria MpeloMIICHHs OT yria
NaJIeHNs ). TIAHUPOBATh MCCIIEJA0BAaHUE, CaMOCTOSTENbHO COOMpaTh YCTaHOBKY, (PMKCHpPOBATh
pe3yJbTaThl HOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJTMYHMH B BUJI€ TaOIUI] U TpapUKOB, e/1aTh
BBIBO/JIBI 110 Pe3Y/IbTaTaM UCCIICOBAHMS;

J MIPOBOANTH KOCBEHHbIE M3MEPEHUs (PU3NUECKHX BEIUYUH (CPEeqHSsE CKOPOCTh U
YCKOpEHHUE Tela NpU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOIHOTO MaIeHHs], )KECTKOCTh
IPYXUHBI, KOOPDUIIUEHT TPEHUSI CKOIBKEHHUS, MEXaHU4YecKas paboTa U MOIIHOCTb, YacTOTa U
nepuo KosedaHui MaTeMaTu4eckoro 1 NpyKMHHOTO MasiTHUKOB, ONITHYECKas cujia CoOOMparoIein
JIMH3bI, PAJUOAKTUBHBIM (OH): IJIAHUPOBATH H3MEPEHHUs, COOMpPATh HSKCHEPUMEHTATbHYIO
YCTaHOBKY U BBHITIOTHATH U3MEPEHHUSI, CTIEAYS MPEI0KEHHON HHCTPYKIIUHU, BEIYUCISTh 3HAUCHUE
BEJIMYMHBI ¥ aHAIM3UPOBATH TMOJTYYCHHBIE PE3yAbTaThl C YYETOM 3aJaHHOW IMOTPENTHOCTU
W3MEPEHHI;

J coOioiaTh TMpaBHja TEXHUKHM Oe30macHOCTH TNpu paboTe ¢ 1abopaTOpPHBIM
00opyI0BaHUEM;



° pas3nn4aTh OCHOBHBIE MPU3HAKH M3YYEHHBIX (PU3MUECKUX MOJENei: MaTepruatbHas
TOYKa, a0COIFOTHO TBEPIOE TEJIO, TOUCUHBI UCTOYHUK CBETA, JIyY, TOHKAs JIMH3A, TUIAHETapHAs
MO/IENIb aTOMa, HYKJIOHHAs1 MOJIeNIb aTOMHOTO $1/1pa;

o XapaKTepU30BaTh MPHHIUIBI JEHCTBUS W3YYEHHBIX MPHOOPOB M TEXHUYCCKHX
YCTPOMCTB C OMOpPOM Ha WX ONHCaHus (B TOM YHUCIE: CHOUIOMETp, TATUUKU IOJOKEHUS,
paccTOsSTHUST W YCKOPEHHUs, pakKeTa, 3XOJIOT, OYKH, NEepUCKOIN, (oToanmapar, ONTHYCCKHE
CBETOBOJIbI, CIIEKTPOCKOI, O3MMETp, Kamepa BuiibcoHa), MCHONB3ys 3HAHUS O CBOWCTBAaX
(bu3nvecKuX SIBICHUIA U HEOOXOMMbIe (PU3MYECKIE 3aKOHOMEPHOCTH;

o UCITIOJIB30BaTh CXEMbl M CXEMAaTUYHBIC PUCYHKH W3YyYCHHBIX TEXHUYECKUX
YCTPOKCTB, U3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHUYECKUX MPOIIECCOB MPU PEHICHUU Y4eOHO--
MPAKTUYECKHUX 33724, ONTHYCCKHE CXEMBI JIUIsl IOCTPOCHHS N300paKEHUH B TIIOCKOM 3epKayie U
coOuparoIei TMH3E;

. NPUBONUTH TIPUMEpHl (HAXOIUTh HMH(POPMAIMIO O TPUMEpax) MPaKTUIECKOTO
UCTIOJIb30BaHUsl (PU3NYECKUX 3HAHHI B TIOBCEJHEBHOW JKU3HU Ui oOecrieueHusl 0€301acHOCTH
npu oOpalieHuu C NpuOOpaMH W TEXHHUYECKUMH YCTPOHMCTBAMH, COXPAHEHHUsS 3J0POBbS M
COOITIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBECHHUS B OKPYIKAIOIIEH cpejie;

o OCYILIECTBIIATh MOUCK HH(popMaryu (U3NYECKOro cojaepkanus B HHTepHere,
CaMOCTOSITENIbHO (hOPMYJIUPYS MOMCKOBBIN 3aMPOC, HAXOAUThH ITYTH ONPEACICHHS IOCTOBEPHOCTH
HOHy‘lGHHOﬁ I/IH(i)OpMaHI/II/I Ha OCHOBC UMCHOIITUXCA 3HAaHUU U JOITIOJIHUTCIIbHBIX UCTOYHHUKOB,

. UCTIOJIB30BaTh TIPU BBIOJHEHWH Y4YeOHBIX 3aJaHUil HayYHO--TIOMYJISPHYIO
JTUTEPATypy (PU3NYECKOTO COJEp)KaHUs, CIPABOYHBIC MaTepHallbl, pecypchl cetu MHTepHeT,
BIQIeTh MpHEMAaMHU KOHCIEKTUPOBAHMUSI TEKCTa, NpeoOpazoBaHuss WHGOpMAIMU U3 OJHOMN
3HAKOBOW CUCTEMBI B IPYTYIO;

. co3laBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpPMaIIUK U3 HECKOIBKUX UCTOYHHKOB (PHU3UYECKOTO CONEpKaHUs, MyOJIMYHO MPEACTABISAThH
PE3YIbTAThI HpOGKTHOfI HIIn I/ICCJ'IG)IOB&TGJ'IBCKOﬁ ACATCIIBHOCTH, IIpWU O3TOM TI'PaMOTHO
MCIIOJIb30BaTh N3Y4YECHHBIN NOHSITUMHBIN anmapaT U3y4aeMoro paszena (U3MKU U COMPOBOXKIATh
BBICTYIUICHHE MIPE3EHTAINEH C YYETOM OCOOCHHOCTEHN ayAUTOPHH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakrnuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUYM OKPYKAKIEr0 MUPa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHBL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnunorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.eds00.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6nunorexa LIOK
2. A 2
3 TPCraTHRIC COCTOARMA BetecTha https://m.edsoo.ru/7f416194
Hroro no paszneny 5
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bubnunoreka LIOK

3.3 Cuna. Bupet cun 14 2 https://m.eds00.ru/7f416194

Hroro no pazaeny 21

Paznen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

41 JHaBnenue. llepenaua naBineHus: TBEPAbIMU 3 bubmmoreka [JOK

' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194

bubnunorexa LIOK

4.2 Jlasere xukocTH > https://m.edso0.ru/7f416194
bubnunoreka LIOK

4.3 ATmoceproe naseHie 6 https://m.edsoo.ru/7f416194

44 JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B 7 3 bubnuorexa [{OK

' HUX TEJ0 https://m.eds00.ru/7f416194

Uroro no pazaeny 21

Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bubnunoreka LIOK

51 Pabora i momsoCTS 3 1 https://m.edso0.ru/7f416194
bubmmoteka IIOK

5.2 Hpoctere mexarusmb! S ! https://m.edsoo.ru/7f416194
bu6nunorexa LIOK

53 Mexanieckas sHeprus 4 ! https://m.edsoo.ru/7f416194
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Ne i/l P Konrpoabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnmoreka [JOK
1.1 CtpoeHue U CBOMCTBA BEIllECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternosste mpoeccet 21 1 ° https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnekTpruyeckue 3apsibl. 3apsyKEHHBIE Tella U 7 1 bubnuorexa [JOK
' HUX B3aUMOJEIHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
2.3 M 6 1 1.5
ATHITHBIC ABIICHIE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
IICKTPOMArHHTHAA HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
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9 KVIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne | HaumeHoBaHue
(uudposbie)
n/ pasgenoBuTeM  Beer Komrpoann | IIpakrmueck
oOpa3oBaTe/ibHbIE
n  IporpaMmsbl 0 ble padoThI ue padoThbl
pecypchl
Paznen 1. Mexannueckue siBJeHHUSA
Mexanuueckoe
JE—— bubnmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 26
OoInrcaHus -
BzaumoneiictBue Bubmiorexa IIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TN
ab
3AKOHbL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXPaHCHHUS
a6
Wroro mo pazneny 40

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

MexaHn4ecKue bubanoreka [IOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIEOAHUS
a6
MexaHH4YeCKue Bubmrorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
a6
Hroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

DNeKTpOMarHuTH
o Hoe I bubmuorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4
AJIEKTPOMArHUTH 26
bI€ BOJIHBI T
Uroro mo pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHHS
3aKOHEI bu6nuoreka [IOK
4.1 pacnpocTpaHeHHUs 6 2 https://m.edsoo.ru/7f41a4
CcBETa ab
JIuH3BI 1 but6mmorekxa [IOK
4.2  onTHYecKue 6 3 https://m.edsoo.ru/7f41a4

npuOopbI

a6
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Paznoxenne but6mmoreka [IOK
4.3 Oeinoro cBera B 3 2 https://m.edsoo.ru/7f41a4
CHEKTp ab
Hroro mo pazaeny 15
Pasznen 5. KBanToBbI€E IBJICHUA
Ucnyckanue u bubnmnoreka HOK
5.1 mnornomenue 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
Croere bu6nmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
ATOMHOTO siIpa
ab
Slepbre bu6nmoreka [IOK
5.3 p 7 1 1 https://m.edsoo.ru/7f41a4
peakuu
ab
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001IA0IIUIT MOAY /1B
[ToBTOpeHue n
00001IeHne bubnnoreka IIOK
6.1 comepxaHus 9 2 https://m.edsoo.ru/7f41a4
Kypca QU3HKH 32 a6
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